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WORKING GROUP 3: FUNDAMENTALLY DISCIPLINES AND
ENVIRONMENT AND PLANT MANAGEMENT

Genetics and Plant Breeding, Botany, Physiology, Biochemistry,
Phytopatology, Entomology, Micrtobiology, Forestry Sciences, Ecology and
Environment Protection

MODALITATI DE REFACERE A FITOPOULATIILOR PERICLITATE DIN
FLORA ARGES

METODS OF RESTAURATION IN ENDENGERED PHYTOPOPULATIONS
FROM ARGES COUNTY FLORA

VALERIU ALEXIU, MADALINA MARIAN,
University of Pitesti

Key words: sozology, biotechnology, micropropagation

REZUMAT

Proiectul isi propune sa implementeze o metodologie de cercetare, care sa
evalueze explicit strategiile de conservare a biodiversitatii prin metode conventionale i
biotehnologice pentru categoriile sozologice periclitate din judetul Arges. Proiectul vizeazéa
verificarea datelor corologice a speciilor cormofitice din judetul Arges, identificarea
categoriilor sozologice de plante, refacerea populatilor din categoriile sozologice
periclitate, vulnerabile si rare, experimentarea modului de repopulare si aclimatizare a
acestor specii pe sole-martor, in habitatele din care au fost prelevate speciile selectate,
pentru conservarea biodiversitatii naturale, precum si inmultirea lor in scopuri
ornamentale, medicinale etc.

ABSTRACT

The project wants to implement a research methodology that could asses the
strategies of preservation of the biodiversity through biotechnologies in vitro for the
jeopardized sozologic cathegories from Arges County. The project convets the checking of
the chorologic data of the chormophytic species from Arges County, the identification of
the sozologic cathegories of plants, the restoration of the population of the endangered,
vulnerable and rare sozologic cathegories through biotechnologies in vitro, the testing of
the manner of re-people and acclimation of the species, in control-fields, in the habitats
where the selected species were drawn from.

INTRODUCTION

The micropropagation in vitro is the vanguard application of the biotechnology for
the majority of plants.

The used technics refer to field and lab studies. The technics of crops in vitro permit
to express the regenerative potential of the cell and the vegetal tissue through its ezposure
to the nutritional and hormonal conditions as well as to the environmental factors strictly
controlled. The methodology will pursue the evolution of the crops “in vitro” set up in
correlation with the above mentioned factors, factors which need the best values for the
used biologic material. Species belonging to some vulnerable sozologic cathegories in the
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Arges County flora will be studied. The comparison will be the method used for this study
because each species answers to a certain increase technology. In this purpose the most
efficient and quick method of obtaining the planting material will be chosen.

- The restoration of the people of vulnerable and jeopardized species from the habitats
they belongs as characteristic or accompanying species which means the ecologic
restoration of the habitats.

- The involving of the groups of interest and of the potential users of the project results
(the representatives of the central and local administration, the local population,
representatives of the economic and business unit, civil society and professional
organizations) as members in the activities of preservation of the biodiversity of
species, dissemination, checking and instruction regarding the use of the scientific
products of the elaborated instrument of analysis, valuation and prognosis.

MATERIAL AND METHODS

The obatain results and the experience gained in this project, could be capitalized
for the foundation of plans the preservation of the floral biodiversity, of the identification of
the main habitats of community interest where species of plants from sozologic
cathegories could be found and thus facilitating the harmonization with the programs of the
similar European Network.

This project promotes the security of the socio-ecological complexes and proposes
long-term solutions suitable for the socio-economic circumstances respecting the national
lawes and those resulted from the implementation of the communitar lawes in the domain
of the environmental protection. It also tries to educate the people about the scenaries of
risk and about the ways which lead to the preservation of the flora biodiversity. Taking into
consideration the aim of the programs (that of creating circumstances for a better
collaboration between the various research-development and inovation entities) and the
economic agents, in order to solve the identified problems, the project proposes a
sinergical action between Pitesti University (a well known research institute), the Arges
County Museum (the first museum of ecology from Europe; it has topnotch researchers),
Biophan natura naturans Baiculesti (unit of research-development having a private capital
and a non-economic activity:research-development). The aims of the project are
materialized through the implementation of a technological system, directed toward the
preservation of the vegetal biodiversity, the protection of the floristic patrimony, the
reduction of the anthropic impact on flora and vegetation through the implementation of an
efficient alternative of using the endangered species.

The project respect the aims of PNCDI Il — Program 4
- the scientific foundation and the development of technologies for the preservation,

reconstruction and the strenghten of the ecological and biological diversity

- development public-private partenership in science and created the scientific park.

- The project is in concordance with the transformation process of universities and public
institution of research and development to increase the their capacity to collaboration
with private enterprises.

The scope of the project
The aim of the project is to know of the present state of the jeopardized, vulnerable, rare
and endemic flora from Arges County in order to find the best ways for restoration of their
people (through conventional methods of controlled propagation and unconventional
through biotechnologies in vitro), in their habitats as well as for practical purposes. Thus
the uncontrolled gathering and the diminish of the natural people and their extinction are
avoided.

The aim is correlated with the indicators of result of the Program 4 as falows:

At the end of the project the adeqvate metodology for the restoration of people at

spontaneous endangered taxons will be propose. Ph.D-s envolved in the project belonging
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both to the coordinator and the parteners: 9. Through its aim the project follows the
reassessment of the importance of the plants in the biodiversity context because Romania
has signed the Convention on Biological Diversity in 2002 and of the Global Strategy for
the Preservation of Plants.

RESULTS AND DISCUSSIONS
S/T current stage in the field, at national in international level, according to project
theme
Although there is no complete inventory of Earth vascular plants, one could estimate there
are almost 300.000 taxons. On Europe itself we witness almost 12.000 species of
cormophita (Cristea V., Denayer Simone, 2004). Over 34.000 taxons are globally
endangered to extinction. The overexploitation, the inappropriate agricultural and forestry
practice, the urbanisation, the land use caused modifications, the invasive species
expansion, the foreign species introduction and, of course, the climate modifications are
major causes especially for vegetal diversity decline (Anca Sarbu et al., 2007).
The Plant Conservation Global Strategy major purpose is to stop the vegetal
diversity decline. The legislative framework has national, regional and global dimension
and impose to signing states to fulfil till 2010 some tasks that aim to vegetal diversity
conservation at all three diversity levels: genetic, specific and ecologic diversity. In Europe
has been implemented the European Plant Conservation Strategy. Europe is among the
first regions of the Globe which benefit from a conservation programme. Official
documents such as: IUCN Red List, Berna Convention, Habitats Directive certify the
endangered taxon and habitat status. There are evaluated as endangered 21% of Europe
vascular plants (IUCN Red List), as submitted to extinction 50% of Europe endemic
vascular plants and, unfortunately, 64 species are already officially lost.
In the period 2001-2004, Romania took part in Important Plant Areas (IPA-s) in Central
and Eastern Europe Programme due to The Romanian Protection and Conservation
Important Areas Identification project. There are selected 276 sites, eligible for I.P.A.
European Network and 8 of these are located in Arges County. On European Union
territory has been identified 9 bio-geographic regions. Romania is a country on which one
could find the largest number of these regions in Europe. We are talking about five
regions: Alpine, Continental, Panonic, Stepic and Pontic regions. The Natura 2000 sites,
presented by EU states, represent 18% of EU surface. Due to the enriched value of
biodiversity, Romania would greatly contribute to the European Ecological Network. In
2007, the Community Importance Potential Sites List was elaborated (pSCls — potential
Sites of Community Importance — the precursor of Special Conservation Areas according
to Habitats European Directive). In 2010, the Community Importance Sites List would be
approved and in 2016, these sites would become Special Conservation Areas, creating
a Natura 2000 Protected Areas functional system. First to decide sites location and list
elaboration one could gather the data based on standard procedures and to have GIS
format maps attached. In Arges County there are 12 areas as possible Natura 2000 sites.

Contribution of the project to the development of the knowledge in the specific field
including the degree of novelty and complexity of the proposed solutions.

Situated among the alpine character, main peaks of Fagaras Mountains and the Romanian
Plane, the Arges County geographical location determine the embracement of all
Carpathian-Danubian geological units, made from age or nature different layers,
characterised by a different architecture in comparison with the surrounding geological
units. Due to its longitude and latitude, the Arges County benefit from a no extreme values
climate that does not profoundly affect the vegetation and flora development. In order to
elaborate the Arges County Floristic Epitome, we studied the specialised literature,
published by botanists, as follows, and also researches on the field and in University and
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Museums Herbariums: Barbulescu C., Ciocarlan V., Todor I., Buia Al., Turcu Gh., Tauber
F., Diaconescu Florita, Draghici Bibica, Georgescu C.C., Grecescu D., Haralamb At.,
Hoffmann Ul., lonescu-Dunareanu |., Mihailescu Simona, Neblea Monica, Popescu A.,
Sanda V., Puscaru-Soroceanu Evdochia, Richiteanu A., Stancu Daniela, Boscaiu N.,
Alexiu V. and others. Despite the Arges County area represents only 2,9 % of Romania,
meaning 6801 sg.km., Arges County preserves 64% of Romanian Cormoflora (3136
spontaneous species, Ciocarlan, 2000) due to its geographical position, to the balanced
and to the diversity of this great altitudinal amplitude relief forms.

In the Arges County Cormoflora one could count 2009 species, belonging to 547 genus
and 119 families, according to specialised studies and to personal researches. This
phytodiversity is steady on some limits as long as the ecosystems balance is not
disturbed. If not, we recorded a decrease of some species individuals, the increase of
other species populations, species extinction or apparition. In the last Century, the human
activity had been the worst factor on natural phytodiversity. The Man, starting by
communicating with the nature, becomes to judge it as an enemy. The main causes of
phytodiversity depletion were and unfortunately still are the overexploitation of habitats and
species, ecosystems deterioration and pollution.

The overexploitation of species due to picking activities led to significant
phytodiversity depletion. The plants were collected to prepare food, medicines, for
decorative and industrial use or for botanical collections (cca. 500 species from Romanian
Flora). We could also add the companies which sell spontaneous decorative species.
Today, around 60 species of cormophita form Romanian Flora are collected and traded on
street markets and in tourist sites, more than a half of them are nominated in the
Romanian Plants Red List.

The overexploitation of the habitats, mainly, the deforestation, the intensive
sheepherding, the uncontrolled use of wetlands resources, mainly, the draining, the
agrocenose increase and the natural borders destruction led to some species extinction, to
other species reduced number of individuals, to areas modifications, to adventive species
invasion which are responsible of phytocenose physiognomy changes and to interspecific
concurrence that inflict native species exclusion.

Judging based on these fact, we are committed to ask for initiation of corological
research activities, to verify the present published botanical data, to identify the sozological
categories, especially of those endangered to extinction, wounded, vulnerable and rare in
Arges County. As a result, we envisage the vulnerable and endangered flora species
determination, species which would favourable respond to conventional multiplying
methods or to unconventional ones, such as in vitro micropropagation, an up-to-date
biotechnology applicable to a majority of species.

Also, we will disseminate to the great public the negative effects of human activities on
endangered and wounded habitats.

Among those 2009 published species from Arges County, 411 species and
subspecies are distributed in different sozological categories: rare, vulnerable,
endangered, endemics etc. There has been issued an endangered species list (globally,
European and national scale, regionally), species included also in international reference
documents: Global Red List (GRL), Habitats Directive (HD), Berna Convention (BC), the
Romanian Superior Plants Red List (RRL), 1994. In Arges County flora are selected 4
endangered taxon categories:

» Global Endangered Species, (included in Global Red List, Il b, IV b Adendum of

Habitats Directive, Berna Convention — App.l);

» European Endangered Species (vascular plants included simultaneously in both Ii

b, IV b Adendum of Habitats Directive and Berna Convention — App.l);

» Endangered and Endemic Species (included in Romanian Red List, as critical
status species, endangered, vulnerable and no among the first two categories);
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» Subendemic and endangered Species (included in Romanian Red List, as critical
status species, endangered, vulnerable and no among the first three categories).

The problems that are to be solved by running this project are alike with those one could
find in advanced countries that benefit from researches in Environment Domain. The
solutions to these problems would embed rich degree of novelty and utility, are
complex and would have a special and important practical and scientific application
in develop environment protection technologies. We aim to produce feasible and
integrated solutions through scientific interdisciplinary research, taking into account the
overwhelming necessity of environment protection and of durable development, the global
climate changes; solutions to cope with economics mechanisms and property structure
changes, solutions fit to European market requirements.

The knowledge of the factors that influence the most the organogenetic capacity
and the embriogenesys (indirect and direct embriogenesys) represents an essential
direction for controlling the regenerative process, as in reducing the of high regenerative
frecquency and of ensuring a high grade of experimental reproduction, as well as to
orientate and adapt this process to different genetic improvement strategies.
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REZUMAT
O noué planta alohtond — Verbesina encelioides — este raportatd din Dobrogea
Centrald, Roménia. Prezentdm informatii despre caracteristicile sale morfologice,
biologice, ecologice, invazivitate si raspandire.

ABSTRACT
A new alien plant species — Verbesina encelioides — is reported from Central
Dobrogea, Romania. We provide information about its morphological features, biology,
ecology, invasiveness and distribution.

INTRODUCTION

The alien flora of Romania currently includes 435 species, 384 of which are
neophytes (Anastasiu & Negrean 2005). Species of alien origin make up about 11.5 % of
the total flora of the country (Ciocarlan 2000), but new alien species are continuously
reported (e.g. Anastasiu & Negrean 2008, Sirbu & Oprea 2008), further increasing the
number of non-native taxa in the national flora.

In the present paper we report a new alien plant species for Romania with a short
description and distribution range based on published data and examined herbarium
specimens.

MATERIAL AND METHOD

During field work on alien invasive plants in Dobrogea and Danube Delta, we
recorded a new alien species — Verbesina encelioides. We recorded geographic
coordinates using WGS 84 system, biological and ecological features, as well as the plant
species associated. We also questioned local people on the arrival data and presence of
this plant in their localities. We took digital photographs and voucher specimens that are
deposited in the Herbarium of University of Bucharest [BUC]. The taxonomy and
nomenclature of species follow Tutin et al. (1964-1980) and the definition of invasive status
is that used by Richardson et al. (2000) and PySek et al. (2004).

RESULTS AND DISCUSSIONS

Verbesina encelioides (Cav.) Bentham & Hooker fil. ex A. Gray (Fig. 1) belongs to
Asteraceae family and is native in North America (Hansen 1976). This species is an erect,
branched annual, about 30-50 cm height, but sometimes reaching up to 130 cm (Hansen
1976). Leaves are simple, petiolate, opposite below and without auricles, alternate above,
toothed, with fine white hairs on the underside. Flowers heads resemble with small
sunflowers and can be solitary or in cluster of up to three heads. We counted up to 42
flower heads per plant. Ligulate florets are 10-15, 15-25 mm long, yellow to bright-yellow,
3-lobed at apex. Tubular florets are also yellow. Achenes of ligulate florets are triangled,

15



Analele Universitatii din Craiova, seria Agriculturd — Montanologie — Cadastru Vol. XXXIX 2009

tuberculate, blackish, 4 x 2 mm, while achenes of tubular florets are flattened, white-
winged, coverd with fine hairs, blackish, 5-5.5 x 4-4.5 mm (Fig. 2). Every head flowers
could has about 100 flattened achenes and 10 triangled achenes. Verbesina encelioides
has no relatives in Romanian flora, so it can not be confused with other taxa.

Current distribution of Verbesina encelioides includes North America, Central
America, South America, Africa, Asia, Oceania and Europe (EPPO, 2008). For Europe
Hansen (1976) reported its presence as doubtful in Germany, Sweden and Switzerland,
while EPPO sources indicate it from Denmark, Spain, UK and Austria (EPPO 2008).

In Romania we found Verbesina encelioides in few locations from Central Dobrogea,
where it covers large surfaces: Sarighiol de Deal E - 44° 42' N, 028° 31' E, Sarighiol de
Deal SW - 44° 41' N, 028° 29' E (Tulcea County), Ramnicul de Jos - 44° 37' N, 028° 26' E,
Gradina N - 44° 34' N, 028° 26' E, Cheia N - 44° 31' N, 028° 25' E, Cheia S - 44° 30" N,
028° 25' E (Constanta County).

The way of introduction and time of arrival in Romania remain unknown. For other
countries there are reports regarding the introduction of seeds with wool, or as
contaminants in pasture hay or cereal grain (EPPO 2008).

According to locals and our observations, Verbesina encelioides flowers from
September to October, after the abundant rains. The number of achenes produced per
plant can reach 4500. In October, these are dispersed under or nearby the parent plant, or
by winds. We have not data about germination, but according to local people this plant
appears after gathering in the crops and after rain.

Verbesina encelioides can encompass a variety of habitats, temperatures and
elevations (Shluker 1999). We found it in stubble fields, lucerne fields (Medicago sativa
subsp. sativa) and in ruderal places along roads, up to 245 m altitude. The area of
occurrence is characterized by soil of carbonated chernozem type, drought and high
temperatures during the summer time. Generally, Verbesina encelioides displays
allelopathic effects inhibiting native plants growth (EPPO 2008). However, we found this
species accompanied by: Reseda lutea, Iva xanthifolia, Xanthium strumarium subsp.
italicum, Chenopodium strictum, Ballota nigra subsp. nigra, Hibiscus trionum, Amaranthus
retroflexus, Amaranthus albus, Convolvulus arvensis, Artemisia absinthium, Cannabis
sativa subsp. spontanea, Artemisia vulgaris, Berteroa incana, Conyza canadensis, Elymus
repens s.l., Setaria verticillata, Datura stramonium, Onopordum acanthium, Cirsium
arvense, Hyoscyamus niger, Sinapis arvensis, Cynodon dactylon.

Verbesina encelioides is reported as weed in many crops from different regions and
countries (EPPO 2008). In Europe this plant it could be an emerging invader take into
account its invasive and aggressive behaviour shown where it has been introduced (EPPO
2008). In Romania, Verbesina encelioides could be considered as naturalized, but with a
high invasive potential favoured by the dry climate of Dobrogea region and by the high
proportion of areas with disturbed habitats.

Verbesina encelioides is a poisonous plant especially for livestock (EPPO 2008). Its
toxicity has been confirmed by local people that call it “iarba de titd”, this meaning poison
weed. However, sheep do not consume it.

Although Verbesina encelioides is a beautiful plant, local people does not use it as
ornamental because of its unpleasant smell.

To eradicate this plant we recommend chemical control, as well as mechanical
control for small surfaces. Special measures for quarantine weeds are also required.

CONCLUSIONS
A new alien plant is reported from Romania — Verbesina encelioides — native in North
America. Although its occurrence is presently limited to few locations in Central Dobrogea,
the species seems to be naturalized, but there are conditions to become invasive.
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Fig. 2 Verbesina encelioides —winged achenes (orig.)
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REZUMAT

Semnalarea si identificarea agentilor patogeni la sfecla pentru zahar reprezinta unul
dintre cele mai importante obiective din protectia plantelor deoarece poate reduce
semnificativ pagubele din punct de vedere economic. Astfel s-au izolat si identificat
genurile de micromicete dezvoltate pe hibridul de sfecla pentru zahar Libero, din zona de
Sud a Moldovei (Ferma Ezareni, din cadrul U.S.A.M.V "lon lonescu de la Brad”, lasi) si de
pe semintele altor soiuri si hibrizi de sfecld pentru zahar (Libero, Merak, Victor, Bragov,
Barsa), in timpul germinatiei, prin metoda camerei umede ("blotter method”).

Metoda camerei umede presupune incubarea semintelor la o temperaturd de 22°C.
Dupé& perioada de incubatie micromicetele dezvoltate pe fiecare glomeruld au fost
analizate la microscop si identificate pe baza caracteristicilor morfologice inscrise in
determinatoarele pentru micromicete.

In urma analizelor de laborator au fost izolate si identificate 8 genuri de micromicete
(Sclerotinia spp., Botrytis spp., Fusarium spp., Alternaria spp., Penicillum spp.,
Cladosporium spp., Vollutella spp., Trichotecium spp.) dintre care 2 genuri sunt
mentionate pentru prima data in Roménia (Vollutella spp., Trichotecium spp.).

ABSTRACT

Reporting and identification of pathogens in sugar beet is one of the major
objectives of plant protection because it can significantly reduce the economic
damage.Was isolated and identify all micromycetes genera developed on Libero sugar
beet variety during the field trial localized on south region from Moldavian plain (Ezareni
Farm Resort at the University of Agricultural Sciens and Veterinary Medicine “lon lonescu
de la Brad”, lasi) and, also from other seed varieties of sugar beet (Libero, Merak, Victor,
Barsa, Brasov) during germination using “Blotter method”.

The “blotter method” is one of the incubation methods where seeds are incubated at
22°C. After incubation, fungi developed on each seed are examined under different
magnification of a stereomicroscope and identified.

During the laboratory analysis 8 genera of micromycetes (Sclerotinia spp., Botrytis
spp., Fusarium spp., Alternaria spp., Penicillium spp., Cladosporium spp., Volutella spp.,
Trichotecium spp.) were isolated and identified. Volutella spp. and Trichotecium spp. are
reported for the first time on sugar beet in Romania.

INTRODUCTION
Seeds are the main source of the infectious inoculum. Due to continuous growth of
the exchange of seed material and spreading threat of new pathogens have always given
special attention to sugar beet seeds. Reporting and identification of pathogens in sugar
beet is one of the major objectives of plant protection. These activities help to establish
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preventive measures, the proper preparation of graphics for forecasting and warning of
treatment and to avoid pollution by pesticides of agrobiocoenosis.

MATERIAL AND METHOD

Were harvested sugar beet roots (Libero) in October of 2008, from experimental
field of Ezareni farm, for laboratory analysis. The collected samples were analyzed for
presence of parasitic and saprophytic micromycetes. Micromycetes were examined
microscopically to identify the genus and species. Micromycetes identified were included in
mycological Herbarium of Moldova "C. Sandu-Ville".

At the beginning of 2009 have also been analyzed the seeds from 5 genotypes of
sugar beet.

The material used in this study was rapresented by 2 varieties of sugar beet Brasov
and Barsa, and 3 hybrids Libero, Merak and Victor. The seeds from the hybrids have been
pelleted with Thiram, Hymexazol, Imidacloprid, Tefluthrin and calibrated to 3,50 - 4,75 mm.

The varieties Barsa and Brasov have not been treated, instead they have been
washed with water (V1) or treated with ethylic alcohol (V2).

The seeds were put to germination using “blotter method” that is one of incubation
methods where seeds are plated on well water-soacked blotters (filter paper), and
incubated at 22 degrees.

The germination and development of the micromycetes were observed on each
seed. After that, the micromycetes have been examined under the microscope and
identified. The identification of the fungi is based on the way they grow on seed "habits
characters”, and on the morphological characters of fruiting bodies, spores/conidia
observed under microscope.

RESULTS AND DISCUSSIONS

After harvest, on sugar beet roots were identified the following species of
micromycetes:

1. Trichotecium roseum (Pers.) Link., Obs.Myc. I. 16 (1890); Sacc., Syll.Fung. V, 178
(1886); Lindau, Rabenh., Kr. Fl. Deutschl. VIII, 365 (1907) ; Migula, Kr. Fl.Deutschl.
Pilze.lll.4.2131, Tab. XCII, fig. 1 (1934), Savul. Et Sandu, Quatrieme contrib. a la
conneseance de Mycromycetes de Roumanie, Mem. Sc., Acad. Roum. Ser. Ill, Tom XV
Mem. XVII, 476 (1940); Savulescu Tr. gi altii — Starea fitosanitara in Romania, anul 1942-
1943, ICAR, Metode, indrumari, rapoarte, anchete, 96 (1947).

Fungus was found on sugar beet roots. Has conidiophores with conidia of 18-24 x
7,5-9 um. Conidia hyaline, 2-celled, ovoid to ellipsoid, pink to brown in mass. Beta
vulgaris. L, is a new host to our country of this micromycetes.

2. Volutella roseola - Cooke, Gilman, A manual of soil Fungi p.356 (1957).
Fungus was found on sugar beet roots. It has white mycelium (sporodochia 300-500 pum
with spines of 150-250 x 6.25 um). Conidiophores layer was 30-50 pm height. Conidia are
cylindrical with rounded ends, with a drop of oil at middle, hialine, 6-6,5 x 2 um. Fungus is
new found for the country and Moldavia area.

3. Sclerotinia sclerotiorum (Lib.) de Bary (Vergh. Morph. Biol. Der Pilze, Mycet. Bact.,
p. 236, 1884) -Has an abundant white-gray mycelium that develops both the surface and
inside the bodies contested.

4. Botrytis cinerea Pers.- Fungus found on beet roots have long conidiophores,
slender, branched and the apical cells enlarged; conidia hyaline, gray in mass, 1-celled,
ovoid.

5. Fusarium spp. - Develop a mycelium branched, thin white in mass. Conidia 2 or 3-
celled, oblong with both ends sharp and with several transverse bulkheads; tinge of pink in
mass.
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6. Alternaria tenuis Ness. (sin. Alternaria alternata (Fr.) Keissler) —Conidiophores
dark, simple, elongate. Conidia dark, with both cross and longitudinal septa, variously
shaped, ovoid.

7. Penicillium spp.- Developed a green mycelium on sugar beet root. Conidiophores
arising from the micelyum are branched near the apex to form a brush-like. Conidia
brightly colored in mass, 1- celled, globose.

8. Cladosporium spp. - Has conidiophores dark, branched variously near the apex.
Conidia is dark, 1- or 2- celled, variable in shape and size.

It was assessed the germination and presence of micromycetes (Table 1). The
examination of micromycetes developed on sugar beet seed, under a microscope revealed
the presence of four types of saprophytic fungi: Alternaria spp., Rhizopus spp., Penicillium

spp. Aspergillus spp.

Table 1

Evaluating proces of germination and presence of micromycetes
on sugar beet seeds.

Name of variety / | Germination Name of identified
hybrid/variant (%) species

Alternaria spp.
Brasov — V; 85% Rhizopus spp.
Penicillium spp.
Aspergillus spp.
Penicillium spp.
Brasov — V; 85 % Rhizopus spp.
Alternaria spp.
Alternaria spp.
Barsa — V; 89% Rhizopus spp.
Penicillium spp.
Aspergillus spp.
Alternaria spp.
Barsa —V; 89 % Rhizopus spp.
Penicillium spp.

Libero 98 %
Victor 100 %
Merak 100 %

V- seeds washed with distilled water.
V> - seeds disinfected with alcohol.

CONCLUSIONS

1. In the autumn of 2008, after laboratory analysis that were made on the sugar beet roots,
have been pointed out 8 genus of micromycetes which, 3 of them parasites (Botrytis
cinerea Pers., Fusarium spp., Sclerotinia sclerotiorum (Lib.) de Bary) and 5 genus
saprophytes (Alternaria tenuis, Ness, Penicillium spp., Cladosporium spp., Trichotecium
roseum (Pers.) Link., Volutella roseola - Cooke).

2. From the surface of the seminal tegument belonging to these 5 genotypes (Libero,
Merak, Victor, Barsa, Brasov) during the germination process have been identified 4 genus
of saprophytes micromycetes (Alternaria spp, Rhizopus spp., Penicillium spp., Aspergillus

spp.).
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3. Pelleting of seeds Libero, Merak and Victor did not allow the installation of the
micromycetes into the germination process.
4. The best germination (100%) has been recorded on Libero, Merak and Victor hybrids.
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REZUMAT

Autoreceparea se produce la puietii de garnita si cer instalati sub masiv, in ochiuri
sau in teren deschis si reprezinta una din principalele forme de adaptare a speciei pentru
a continua sa existe, atunci cand unul din factorii ecologici determinanti devine limitativ si
intrerupe viata tulpinii pe o perioadéa scurtéa de timp.

Capacitatea unor specii forestiere de a se autorecepa in primii ani de la instalare,
face parte din adaptarile acestora la manifestarile extreme ale unor factori ecologici
(Marcu, 1965; Donita, 1978).

Statiunile ocupate de géarnita si cer sunt din cele mai neprielnice, atat in ce priveste
umiditatea si temperaturile extreme din timpul verii, cét gi solurile grele, argiloase,
destructurate. Actiunea acestor factori a determinat adaptarea speciei la acest mod de a
reactiona atunci cand unul din factori devine limitativ, in incercarea sa de a se salva.

Autoreceparea puietilor de cer si, in mod special a celor de gérnita, este un
fenomen complex care practic a salvat aceasta specie de la disparitie in momentele de
crizad profundéa prin care a trecut in ultima perioada de stres climatic provocat de seceta
prelungita din anii 1988-2001.

Prin cercetarile noastre am stabilit factorii ecologici care pot declansa procesul de
autorecepare, modul de manifestare in ecosistemul forestier si posibilitatile silvicultorilor
de a limita acest proces, precum si modul de utilizare a puietilor autorecepati in procesul
de regenerare naturald a arboretelor de gérnita si cer.

ABSTRACT

The self cutting back for the Hungarian oak and the Turkey oak represents the
saplings reaction to the restrictive ecological factors. It is produced only to those saplings
with a strong development of the root in the first years from planting. The Hungarian oak
and Turkey oak saplings self cutting back is produced in the first year from sapling planting
but in a low proportion, under 1.0%. The trunk self cutting back can be produced early
from vegetation start, in the first days for the wounded plantlets, whose extremity was
broken through a mechanical action of an external factor. Beginning with the second year
of vegetation, the self cutting back appears to the saplings which do not have a normal
development and which have not been eliminated. The capacity of the Hungarian oak and
Turkey oak saplings and especially of the Hungarian oak saplings to self cut back is a very
important factor in the existance and the perpetuation of the two species in their areas.
The high periodicity of the fructifications combined with the phenomenon of extended
drought which took place in the last years could have led to the saplings extinction without
the straightening possibility if the self cutting back and the saplings keeping at the minimal
limit necessary for stands constitution had not been produced. The phenomenon intensity
is higher in the southern part of the studied territory because of extreme temperature
manifestations during the summer and because of low rain-fall.

23



Analele Universitatii din Craiova, seria Agriculturd — Montanologie — Cadastru Vol. XXXIX 2009

INTRODUCTION

The self cutting back is done for Hungarian oak and Turkey oak sapling planted
under the mountain, in open field and it represents one of the main species adaptation
form in order to continue its existence when one of the determinant ecological factors
becomes restrictive and interrupts the trunk life for a short period of time.

The capacity of the forest species to self cut back in the first years after planting is a
part of their adaptations to the extreme manifestations of some ecological factors (Marcu,
1965; Donita, 1978).

The forests resorts occupied by the Hungarian oak and Turkey oak are the most
unfavourable both from the point of view of humidity and extreme temperatures during the
summer and unstructured, clayey, heavy soils. The action of the factors determined the
species adaptation to this type of reaction when one of the factors becomes restrictive in
its attempt to save itself.

The self cutting back of the Turkey oak sapling and especially of the Hungarian oak
sapling is a complex phenomenon which actually saved these species from extinction in
the moments of deep crisis through which the species passed in the last period of climate
stress made by the 1988 — 2001 extended drought.

By our researches, we established ecological factors which can set the self cutting
back process, the way of behaviour in forest ecosystem and the silviculturists possibilities
to limit this process, as well as the utilization way of the self cutting back sapling in the
natural regeneration process of Hungarian oak and Turkey oak trees.

MATERIAL AND METHOD

The chosen area for the researches is in Oltenia and it includes Motru Hills, Jiu
Hills, Gilort Hills, Amaradia Hills, the northern part of Balacita Plateau, the northern-
eastern part of Segarcea plain, the northern-western part of Leu-Rotunda Plain,
geomorphologic units can be found in Jiu Basin.

The place of the researches was limited to areas with a large Hungarian oak and
Turkey oak spreading, for the southern part of the territory in Bucovat and Seaca de
Padure forests from Craiova Forest District and for the central and northern parts, in
Argetoaia, Razboinicu, Susgita, Motru, Carbunesti, Murgesti from Filiasi, Strehaia, Motru,
Turceni and Carbunesti Forest Districts.

The observations were performed in Segarcea, Craiova, Filiasi, Simian, Corcova,
Strehaia, Motru, Tarnita, Targu-Jiu, Pestera, Carbunesti, Turceni, Hurezani and Amaradia
Forest Districts, in 49 production units.

There were chosen these representative forests with a maximum Hungarian oak
and Turkey oak spreading, in order to examine the medium conditions in which the two
species vegetate. The purpose was not to influence the conclusions which have a general
meaning for this studied territory.

The cutting back of the Hungarian oak and Turkey oak sapling is produced in the
whole Hungarian oak and Turkey oak area in the studied territory but the intensity of the
phenomenon is higher in the southern part of it.

In order to research the diversity of the conditions in which the natural regeneration
of Hungarian oak and Turkey oak takes place and to establish the way and the intensity of
self cutting back phenomenon manifestation, there were placed 55 experimental areas and
there were made a lot of field observations on the stand placed in different slope and
exhibition conditions (table 1).
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Location of research plots

(Table 1)
No. Forest U.P. |ua No.of test | The area of | Resort Forest Soil type
District units test units type type
(m?)
0 1 2 3 4 5 6 7 8
1 Craiova Il 46 B 3 240 8322 7322 2301
2 11 124 A 3 300 8322 7322 2307
3 Filiagi I 44 B 1 80 7331 7113 2201
4 Il 76 A 1 80 6141 7313 2409
5 791 2 120 6144 7226 2409
6 791 1 80 6144 7226 2409
7 80H 2 160 6144 7314 2409
8 81D 2 160 6144 7414 2409
9 82F 1 60 6142 7411 2401
10 82 L 3 176 6143 7311 2401
11 82 M 3 296 6144 7314 2409
12 85D 1 90 6144 7226 2409
13 88 K 2 140 6141 7313 2409
14 88 J 1 70 6141 7313 2402
15 9 F 2 100 6144 7226 2409
16 110 E 2 160 6144 7226 2409
17 112 A 2 120 6144 7226 2409
18 112 B 2 140 6144 7226 2409
19 112C 2 140 6142 7312 2401
20 153 B 1 40 6144 7226 2409
21 156 F 1 60 6142 7411 2402
22 I 66 C 1 80 7322 7312 2401
23 67 B 1 60 7334 7314 2402
24 Strehaia | 117 C 2 140 6142 7411 2407
25 308 A 2 180 6142 7411 2209
26 Y 45C 1 50 6142 7312 2409
27 46 D 2 120 6142 7222 2409
28 47 C 2 120 6142 7411 2407
29 50 D 2 140 6142 7222 2407
30 Motru Il 117 E 1 60 6131 5133 2401
31 Turceni Vi 1A 1 80 6142 7112 2407
32 Carbunesti Il 55 C 2 120 6132 7411 2401
Total 55 3962

RESULTS AND DISCUSSIONS

Analyzing the self cutting back of the Hungarian oak and Turkey oak sapling in the
test areas placed into the studied territory, the following data are recorded:

- The medium number of the cutting back sapling is between 33% and 93% from
the medium number of the inventoried sapling;

- The lowest proportion of the cutting back sapling, 33% - 64% was determined in
better regenerated and better led areas, in which opening cutting of the eyes and eye
enlargement was made on time as well as in stand mixture, in Hungarian oak and Turkey
oak mixture and in other normal mixtures of common oak, Hungarian oak and Turkey oak
from the forest resorts placed on the northern slope or on the plateaus from the middle and
northern parts of the studied territory (u.a. 791, 82M from U.P. Argetoaia, Filiasi Forest
District;u.a. 46D from U.P. IV Susita, Strehaia Forest District, u.a. 1A from U.P. VIl
Géarbovu, Turceni Forest District; u.a. 55B from U.P. Carbunesti, Carbunesti Forest
District);
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Self cutting back of Hungarian oak and Turkey oak seedlings from U.P.Il Argetoaia,
u.a. 82M (autumn 2002)

Table 2
Specifications Species Sapling age(years) ..... Total
1 2 3 4| 5| 6| 7|28
1 2 3| 4 5 6 71819 10| 11
Sapling no. — total 0 1 1 3| 7| 2|11 17 42
from which self Hungarian 0 1 1 1| 4] 1| 6| 10 24
cutting back no. oak

% 100 | 100 | 33 |57 |50 |55 59 57

Sapling no. — total 20| 78111968 29| 8 5| 329
from which self cutting | Turkey oak | 0 4| 17| 36|22 |12| 3 4 98
back no.

% 0] 20| 22| 3033|4138 80 32

Except Hungarian oak sapling of an age of 2-3 years which are in a small number,
the highest proportion of self cutting back Hungarian oak and Turkey oak is observed at
the sapling of a bigger age than 5-8 years and over 8 years. The self cutting back for
Hungarian oak sapling was produced in a bigger procentage (58%) compared with Turkey
oak sapling in case of which the procentage of self cutting back sapling is smaller (32%).
The situation is similar in the test areas placed in u.a. 791, 46D,1A,55B.

NO

Self cutting back of Hungarian oak and Turkey oak seedlings from U.P.lIl Seaca de
Padure, u.a. 124A, (autumn 2003)

Table 3
Specifications Species Sapling age (years) Total
1] 2 3 41 5 6 7128
1 2 3|4 5 6 7 8 9 |10| 11

Sapling no. — total 0| 3 0| 12| 5 1 1 0 22
from which self cutting back. | Hungarianoak | 0 | 1 0| 10| 4 1 1 0 17

% 033 0| 83|80 100 | 100 0 77

Sapling no. — total 2| 2 2 3| 0 0 1 0 10
from which self cutting back no. | Turkey oak 0| 1 2 31 0 0 1 0 7
% 0]|50]100|100] O 0 | 100 0 70

The higher proportion of the self cutting back sapling (65% - 93%) was determined
in the case of Plateau Hungarian oak and Plain Turkey oak and Hungarian oak of a
medium productivity, also in the case of stand affected by drying in which the placement of
the sapling was made because of the low fructification of the Hungarian oak, or around the
Turkey oak, where the sapling density was very low(u.a. 124A din U.P.llIl Seaca, Craiova
Forest District, u.a. 99F, 110E from U.P.lI Argetoaia, Filiasi Forest District, u.a. 117C from
U.P.lI Razboinicu, Strehaia Forest District).

The highest proportion of the self cutting back sapling is represented by the sapling
with higher ages than 3-7 years. The self cutting back was produced in a higher
procentage (77%) for the Hungarian oak sapling and in a lower procentage (70%) for the
Turkey oak sapling, the proportion of self cutting back sapling for the two species being of
75% from the total number of self cutting back sapling. In the test areas placed in u.a. 99F
the proportion of the self cutting back sapling is 93%, in u.a. 110E — 82% and in u.s. 117C
— 73%.

From the made observations and researches resulted that the self cutting back is
produced both to the sapling placed under the mountain and to the sapling placed in eyes
or open field. The causes which determine the self cutting back in the studied territory are
many: insolation, soil water deficit, strong shadowing, early frosts, late frosts, late start in
vegetation, exaggerate extension of thevegetation season which favours more rises which
does not reach to lignify in autumn, the physiological imbalance between the bigger
capacity of the root and the slow development of the trunk, the weather changes by the
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sudden change from drought to optimal rains for the rise of the sapling in hight, the sapling
injury during the exploitation proces, the fungi attack especially Microsphaera alphitoides
attack, the sapling injury because of the grazing and other causes.

The way in which the self cutting back of Hungarian oak and Turkey oak is
produced and the moment in which it takes place are the expression of the physiological
modifications which appear in the case of the self cutting back patterns and they can be
observed and determined through the manifestation way of the factors that cause them.

Thus, the sapling self cutting back caused by insolation is produced to the highest
number of sapling in this territory because of the lack of water in the soil and sapling sweat
rising. In such conditions the root cannot provide the necessary water in order to keep the
trunk physiological processes.

The so-called self cutting back is produced when the ecological factor is in normal
limits which means that the soil humidity is in normal limits and the temperature
decreases.In this moment, the self cutting back is produced by starting from the area of a
vigurous offshoot parcel with a fast growth in height, usually, pasing in height the sapling
trunk and having the tendency to replace it. In many cases, after the self cutting back is
produced, it was observed that the innitial trunk of the planted sapling remained alive and
continued to vegetate together with the offshoot which appeared because of the stress
suffered by the first trunk. As a result, it can be said that after the self cutting back is
produced in such a way and after the vigurous growth of the offshoot, the innitial trunk
vegetation is connected with the trophic space size of the sapling which influences the light
guantity which can be used by that sapling. If the offshoot cannot seize all water and soil
substances supply, it will continue to vegetate the sapling innitial trunk as well and in that
case there will be two trunks. If the phenomenon will continue next year, the self cutting
back will be produced again in the same conditions, remaining the same root and more
patterns. There are many cases with three — four patterns which make the impression of
an offshoot or root sucker regeneration.

The repeated self cutting back without innitial trunk drying is produced only for the
Hungarian oak, in the areas where there is enough light and in which the pattern has
enough trophic space in the soil. The first tendency is to cover the soil and to create an
own microclimate against water evaporation from the soil, and if the light is suficient that
means the pattern will be stronger, with vigurous growth in height and thickness and will
eliminate the other patterns in seven — eight years. The insuficient light will lead to an
irregular development of the trunks which will look like a bush, phenomenon which is
seenable under the mountain with an under 0.8 consistency. These patterns make a false
impression of the sapling-covered area planted in conditions of extended drought and that
they result from offshoots or root suckers.

The patterns trunks, which suffered repeated self cutting back and represent the
future stands, present swordcuts at the basis which are seenable by the small forest level
and sometimes for the tree lifetime. The sapling-covered area placed under the mountain
and keeping it for a long time under the mountain will emphasize this defect because of
the many self cutting back made year after year until the indivizualization of a single
pattern.This type of self cutting back for Hungarian oak sapling appears to all the sapling
planted in big proportion in the studied territory in the last two decades.

The Hungarian oak did not fructify well from 1981 to 2003, the planted sapling
proceeded from very low fructifications. More over, in the last decades, the Hungarian oak
was strongly affected by the phenomenon of drying. In the barren stand areas and in the
areas with a reduced consistency, where the forest soil quality was preserved, there were
planted sapling from the low fructification and because of the extraordinary capacity to self
cutting back, the planted sapling resisted under the mountain. Where the light was
sufficient, in the barren areas of a bigger dimension, after a period of four-five years of self
cutting back, the sapling looked like a bush and then it individualized one pattern
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becoming in such a way preexistent usable sapling. The pattern which is so near the root
will generally be the most vigorous. This species type of reaction determines the
valorization of these saplings by placing them in the light and leading the regeneration of
the stands affected by drying.

Another important cause which produces the saplings self cutting back is their
shadowing (Ciumac, 1967). As we have already mentioned, the Hungarian oak sapling
can be placed and can resist under the mountain at an under 0.8 consistency. Starting
with the second year, they will self cut back because of the light lack. The lack of the light
influences the offshoot, which appear each year, to vegetate, sometimes in a big number,
four — five patterns like a bush, which extend more horizontally so that the leafage absorbs
more light. Because of that they resist for a long time under the mountain sometimes
forming an under level in the Hungarian oak pure stands.

The self cutting back is also produced because of the early frosts for the sapling
which have already done the second and the third rising and this happens because they
could not lignify being offshoot at the basis if the sapling have small ages or one or more
offshoots start from the lateral buds which take place to the terminal stem. In a similar way,
the self cutting back is produced for the saplings affected by the late frosts or to those
attacked by Microsphaera alphitoides or to the red of games ones, grazed or broken in
exploitation process of the mature trees (Ciumac, 1967).

Another type of the self cutting back appearance was observed at the saplings
planted under the mountain and which were not put in the light in the first two years from
the plantation. After they were put in the light, after two or three years from plantation, in
conditions of sufficient humidity, the potential of rising in height becomes suddenly very
high, a physiological imbalance is produced, the capacity of the feeble trunk cannot take
over the whole afflux of water and nutritive substances sent by the root and as a result it is
activated the start into vegetation of a bud near the root and the self cutting back is
produced. The phenomenon was observed in the permanent test areas in which there
were periodically made measurements and observations related to the saplings of different
ages. This aspect was emphasized for the saplings which had small rising, caused by the
lack of light, after they were put into the light, they self cut back, while the saplings which
had more light being more vigorous, and continued to grow more intensely without the
process of self cutting back.

The self cutting back of the sapling shows the existence of restrictive factors in the
regeneration process but in the same time it is an argument that the root is strongly
developed and capable to keep the sapling viability for the next two — three years.

The self cutting back is, in fact, a specific feature of the species with a strong
development of the root in the first years from the sapling planting.

The study of the phenomenon in which the self cutting back is produced can lead to
the determination of how favourable it is to plant the Hungarian oak and Turkey oak
saplings and help to establish the technical solutions about the intervention in the mature
stands in which will take place the natural regeneration, as well as, it helps to establish the
directing way of the ecological factors of which resultant has to be optimal in certain given
conditions in order to lead the regeneration process.

Analyzing the Hungarian oak and Turkey oak self cutting back, it was generally
found that it is produced in the first year from the sapling plantation in a very low
proportion. The percentage of the one year self cutting back saplings is under 1.0%.It was
also observed the trunk self cutting back which began from the vegetation start, in the first
days, for the wounded plantlets whose extremity was broken through a mechanic action of
an external factor. The self cutting back of the saplings which was produced in the first
year is made by mechanical external factors, as a result of extremity breaking through
grazing, phenomenon which can be easily observed, especially for the Turkey oak
saplings in their first year of vegetation.
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Beginning with the second year of vegetation the self cutting back is produced for
the sapling which do not have a normal development and which have not been eliminated.
The sapling elimination generally appears to those saplings whose root has not developed
properly as a result of the high density of the plantlets or the water lack in the first part of
the vegetation season, which did not allow a sufficient development of the root.

CONCLUSIONS

1. The self cutting back for the Hungarian oak and the Turkey oak represents the
saplings reaction to the restrictive ecological factors. It is produced only to those saplings
with a strong development of the root in the first years from planting.

2. The Hungarian oak and Turkey oak saplings self cutting back is produced in the
first year from sapling planting but in a low proportion, under 1.0%. The trunk self cutting
back can be produced early from vegetation start, in the first days for the wounded
plantlets, whose extremity was broken through a mechanical action of an external factor.
Beginning with the second year of vegetation, the self cutting back appears to the saplings
which do not have a normal development and which have not been eliminated.

3. The capacity of the Hungarian oak and Turkey oak saplings and especially of the
Hungarian oak saplings to self cut back is a very important factor in the existance and the
perpetuation of the two species in their areas. The high periodicity of the fructifications
combined with the phenomenon of extended drought which took place in the last years
could have led to the saplings extinction without the straightening possibility if the self
cutting back and the saplings keeping at the minimal limit necessary for stands constitution
had not been produced.

4. The self cutting back appears in the following parametres:

- the medium number of the self cut back saplings is between 33% and 93% from
the medium number of planted saplings;

- thelowest self cut back saplings proportion is between 33% and 64%.,in the better
regenerated areas which are better led and in which the opening and enlargement eye
cuts were made in time as well as in the mixture stands, in Turkey oak — Hungarian oak
mixture and in normal mixtures of common oak, Hungarian oak and Turkey oak, in forest
resorts placed on the northern slopes or on the plateaus in the middle and northern parts
of the studied territory.

5. The phenomenon intensity is higher in the southern part of the studied territory
because of extreme temperature manifestations during the summer and because of low
rain-fall.
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CARACTERIZAREA STATIUNILOR FORESTIERE CU GARNI]’A S| CER
DIN BAZINUL JIULUI

DESCRIBING HUNGARIAN AND TURKEY OAK FOREST RESORTS IN
JIU AREA

BERCEA IULIAN
University of Craiova, Faculty of Agriculture
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REZUMAT

Gérnita si cerul se géasesc in componenta arboretelor incepand din silvostepa
externa si pana in etajul deluros de gorunete, goruneto-fagete si amestecuri ale acestora,
Cu precizarea ca arborete pure in acest etaj formeaza numai cerul. Cunoasterea tipurilor
de statiuni forestiere dintr-un teritoriu permite alegerea speciilor forestiere pentru
programele de imp&durii in concordantd cu factorii stationali favorabili acestora.
Caracterizarea si descrierea tipurilor de statiuni forestiere din bazinul Jiului vine s&
completeze structura vegetatiei forestiere din acest teritoriu.

In campia forestiera cele mai raspéandite tipuri de statiuni sunt: cadmpie forestiera de
cereto-géarnitete Bm, luvosol rogcat (brun rogcat luvic), preluvosol rogcat stagnic (brun
roscat, divers pseudogleizat), frecvent cu caracter vertic, edafic mijlociu - mezotrofic,
moderat excesiv pané la oligomezohidric, estival uscat-reavéan - CF, ce-ga. Bm. Ty Heg) -,
Ue: , incepénd din zona Déalga, Cobia, Bucovat, Seaca, pe suprafetele cele mai mari,
3167 ha si dmpie forestiera, lunca de gleau Bm, preluvosol gleic, edafic mijlociu-mare -
eutrofic, euhidric, estival jilave CF(l).sl.Bm. Ty HyUes, se gaseste pe 1113 ha in lunca
Jiului. Tn etajul deluros de cvercete FD; cele mai raspéandite tipuri de statiuni sunt: deluros
de cvercete cu stejar Bm, luvosol stagnic, cu Poa pratensis - Carex caryophyllea -
mezotrofic, excesiv pana la oligohidric, estival reavan - uscat-reavan - FD;. Bm. Ty;. He. .
Ue,. In etajul deluros de cvercete FD, sunt: deluros de cvercete (de gorun, cer, géarnita)
Bm, luvosol * albic stagnice edafic mijlociu cu Carex-Poa - mezotrofic, excesiv péna la
oligohidric, estival uscat-reavédn - FD,, go, ce, ga. Bm. Ty. He.. Ues. In etajul deluros de
cvercete FD3 cel mai rédspéndit tip de statiune este: deluros de gorunete Bm, preluvosol
tipic + stagnic edafic mijlociu, cu graminee mezoxerofite £ Luzula - oligomezotrofice,
oligomezohidrice, estival reavan - uscat-reavan - FD3, go. Bm. T. H;. Ue,.;. Alte tipuri de
statiuni fara garnitd si cer sunt numeroase iar suprafata cea mai mare o reprezinta tipul
deluros de cvercete, cu fagete de limita inferioard Bm, eutricambosol edafic mijlociu, cu
Asperula -Asarum - mezotrofic si eutrofic, mezohidric, estival reavan FD,, fa. Bm. Tyv.Hy.
Ue; (6.2.5.2.) pe 8209 ha. Prezentarea tipurilor de statiune are importanta si pentru
celelalte stiinte biologice si poate fi valorificat de botanisti, biologi, stiintele agricole, etc.
Este primul studiu al statiunilor forestiere facut pe un teritoriu mare si cuprinde intreaga
vegetatie forestiera existenta in acest teritoriu.

ABSTRACT
The Hungarian oak and the Turkey oak are found in the structure of the stands
starting from the external forest steppe to the hilly common oak trees level, common oak
trees — beech trees and their mixtures but we must say that pure stands at this level can
be formed only by the Turkey oak. The most spread types of resorts in forest steppe are:
internal forest steppe with horizontal lines mezoxerophyle — xerophyle Bm(i), argil
cernozem on fine clays — eutrophic, oligomezotrophic to oligohydric, moist-dry-moist
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during the summer — Ss, Bm(i), Ty, Huy, Uez.; it occupies an area of 734 ha in Rebegi,
Dranic area, at the contact with the medium forest steppe, on horizontal low to moderate
inclined fields with substrata of fine clays and fine loess materials and medium forest
steppe of horizontal lines xerophyle Bm(s) argil cernozem on fine clays — eutrophic and
megatrophic, oligohydric, dry-moist during summer — Ss, Bm(s), T\.v, H;, Ue1, which can
be found in the same areas as the former described before type of resort, on an area of
405 ha, on substrata which are richer in argil, argil-clayey in Bt. In the forest plain, the
most spread types of resorts are: the forest plain of Turkey oak trees — Hungarian oak
trees Bm, luvic reddish type of soil (luvic brown-reddish), stagnant luvic reddish type of soil
(brown-reddish, diverse pseudogleized type), frequently with a vertical feature medium
edaphic, mezotrophic, excessive moderate to oligomezohydric, dry-moist during summer —
CF, Bm, Tu, Hg-1, Ues, beginning with Déalga, Cobia, Bucovat, Seaca area, on the largest
areas, 3167 ha and forest plain, causeway water meadow Bm, gleic luvic type soil,
medium — high edaphic — eutrophic, euhydric, damp during summer CF(l), Bm, Ty, Hy,
Uey, on an area of 1113 ha in Jiu water meadow. In the hilly horizontal lines FD1 level the
most spread types of resorts are: hilly horizontal lines with oak Bm, stagnant luvic type soil
with Poa pratensis — Carex caryophyllea — mezotrophic, excessive to oligohydric, moist-
dry-moist during the summer — FD1, Bm, Ty, He.1, Ues. In the level of hilly horizontal lines
FD2, there are: hilly horizontal lines (of common oak, Turkey oak and Hungarian oak), Bm,
Luvic type soil, stagnant, medium edaphic with Carex — Poa — mezotrophic, excessive to
oligohydric, dry-moist during summer — FD2, Bm, Ty, He.1, Ue;. The forest vegetation is
consisted of common oak trees — causeway of a medium productivity, hill causeway with
common oak of a medium productivity, Hill Turkey oak of a medium productivity and it
occupies 7587 ha, starting in Filiasi area and to the superior limit of the studied territory. In
the level of hilly horizontal lines FD3, the most spread type of resort is: hilly common oak
Bm, typical luvic soil, stagnant, medium edaphic with graminaceae mezoxerophyle —
Luzula — oligomezotrophic, oligomezohydric, moist-dry-moist during summer — FD3, Bm,
Tu, Hi, Uez1. The forest vegetation is formed of side common oak trees with graminaceae
and Luzula luzuloides, Hill Turkey oak trees of a medium productivity. Other types of
resorts without Hungarian oak and Turkey oak are numerous and the largest area is
represented by hilly horizontal lines type with beech trees of inferior limit Bm,
eutricambosoil medium edaphic with Asperula — Asarum — mezotrophic and eutrophic,
mezohydric, moist during summer FD2, Bm, Ty, ., Hy, Uez (6.2.5.2.), on an area of 8209
ha. The presentation of the resort types is of a great importance for the other biological
sciences and it can be valorized by the botanists, biologists, agriculture sciences, etc. It is
the first study of the forest made on a large territory and it includes the whole existent
forest vegetation in this territory.

INTRODUCTION

The forest resort (the biotope) is made of relief elements, stones or parental
material, soil and climate and it represents the climatic content and edaphic of substance
and energy of biocoenosis (C.D. Chirita, 1977).

The production and productivity of the forest ecosystems is determined both of the
composition and the structure of the biocoenosis (phytocoenosis) and the degree of
favourability of the resort, the measure in which it is capable to satisfy the ecological and
functional demands of the species which are part of the stand (D. Tarziu,1997).

The growing of the trees and stands has not only its biological strict feature but also
a strong ecological feature because it depends on all climatic, edaphic and orographic
factors. For that, to know how to make the forest resorts and the proportion among their
compound elements as well as the proportion between them and the biocoenosis has the
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highest theoretical and practical importance in order to understand the way in which the
forest are made and work, because they are the most complex terrestrial ecosystems.

To know the forest resorts as integrated subsystems of the forests permits to
establish the ways of how to enter life intimacy of the forest in order to ensure an optimal
and durable functionality, a maximum stability and productivity of the forest and of course
to ensure its perenniality.

To ensure the continuity of the forest ecosystems in the studied territory indicates
the necessity of knowing the ecological factors which become restrictive or lead to the
ecosystem extinction so that the action of man to have as a result keeping and increasing
the forest productivity in these areas with big fluctuations of the stationary factors.

Knowing the intensity, the rhythm and the significance of the relations between the
biocoenosis and its environment now and in perspective, we can establish and apply
better the technical measures in order to direct the planted forest in concordance with the
set social — economical purposes.

The physical — geographical elements — geological, geomorphologic, edaphic and
the ecological ones — light, heat, atmospheric humidity and the soil one, the chemical
compounds of the atmospheric air and soil ones associate and combine in different ways,
making complex more or less united of territory (land shaft) and ecological environment,
capable to provide the life requests for a certain type of forest vegetation. The resultant of
the ecological factors action is the forest vegetation which develops for a long period of
time in that territory setting up this way the ecological specific of the resort.

Knowing the types of the forest resorts in a territory permits to choose the forest
species for afforestation programmes in concordance with the stationary factors favourable
to them.

The description of the forest resorts types from Jiu area completes the structure of
the forest vegetation in this territory.

MATERIAL AND METHOD

The chosen territory for the researches is in Oltenia and it includes Motru Hills, Jiu
Hills, Gilort and Amaradia Hills, the northern part of Balacita Plateau, the north — eastern
part of Segarcea Plain, the north-western part of Leu — Rotunda plain, geomorphologic
units in Jiu area.

The presented Hungarian oak and Turkey oak forest resorts types are found in the
administration of fourteen Forest Districts: Segarcea, Filiasi, Simian, Corcova, Strehaia,
Motru, Tarnita, Targu-Jiu, Pesteana, Carbunesgti, Turceni, Hurezani and Amaradia in forty-
nine production units in Dolj, Gorj and Mehedinti Counties.

In the studied territory the types of Hungarian and Turkey oak resorts include a
series of elementary stationary units, ecological alike and forester equivalent, which were
grouped in resort categories on phytoclimatic areas using the model presented in “Forest
resorts” (Chirita, 1977, Tirziu, 1997), respecting the notes in these works as well as those
in “Guide-book for forest arrangement” — 1984, put up-to-date using as a model The
Romanian soil Taxonomy System 2003 (table 1).

Besides the climate, the solil is one of the main elements of the resort and for that it
is necessary the presentation of the most important features of it from the favourability
grade and influence over the forest vegetation point of view as well as the placement in
size categories which define the resort type. The first element is the useful physiological,
edaphic volume which represents the thickness of the soil superior strata in which the
trees set their roots and from which they absorb the water and the mineral substances.
This is expressed in m*m? and represents the volume of thin soil which exists in surface
unit and there are the following categories (Chirita and contributors, 1977):

- null to the minimum 0.0 ... 0.15 m®*m?class of size 0 ...m;
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- small 0.15 — 0.30 m*/m?class of size I;
- sub medium 0.30 — 0.45 m*/m?class of size II;
- medium 0.45 — 0.60 m®/m?class of size IlI;
- big 0.60 — 0.90 m*/m?class of size IV;
- very big over 0.90 m®m?class of size V.

Another important element is the humidity pattern and the soil capacity to provide
water for forest vegetation. The soil humidity variations during the vegetation period as
well as the soil capacity to keep the water from rain-fall or other sources and to give it to
the plants are important edaphic ecological compounds of the resorts.

Depending on the quantity of water kept in the soil at a certain moment, there are
the following representative levels of humidity which are determined organoleptically
(Paunescu, 1975): Ug — dry; U; — dry — moist; U, — moist; Uz — moist — damp; U, — damp;
Us — damp - humid; Ug— humid; U7 — humid — wet; Ug — wet; Ug — partially submerse; Ujo —
completely submerse.

These humidity levels can refer to vernal seasons (the first two weeks after the
snow melt) or summery ones (from July to the end of September). The capacity of water
providing of the forest soils varies in accordance with the humidity interval and edophic
volume as it follows: extremely oligohydric (Ho ..m), oligohydric (H1), oligomezohydric (Hy),
mezohydric (Hy;), euhydric (Hy), megahydric (Hy), excessively moderate (He)), excessive
(He) (Chirita and contributors, 1977).

Soil trophicity expresses the degree of nutritive substance provisioning of the forest
vegetation: it is expressed by the global potential trophicity indicator got as a product
between the percentage of humus related to the volume (H), the horizon thickness in dm,
the saturation degree in bases (U) at pH = 8.3; the percentage between the thin soill
volume and the total volume of the soil (r,), the apparent density (Da) and 0.1 (having low
values). The global potential trophicity indicator is calculated separately on horizons and
then it is summed up for the whole profile getting the following classification:

To..m — extremely oligotrophic soils Tp fewer than 10

T,-  oligotrophic soils Tp 10-30
Ty— oligomezotrophic soils Tp 30 - 50
Tuw-  mezotrophic soils Tp 50-80
T - eutrophic soils Tp 80 -140
Ty - megatrophic soils Tp over 140.

The resort types establishment was made in a long period of time by walking in the
field and the stationary factors correlation with the existent forest vegetation beginning with
1980 and till 2006. The most important data base from forest planning, they were up-dated
and they will be presented on phytoclimatic areas both for Hungarian and Turkey oak type
of resorts and for other types of resorts which exist in the studied territory.
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RESULTS AND DISCUSSIONS
The obtained results will be presented in the table with specific references for each
type of resort.

Forest sites types over the studied area with Hungarian oak and Turkey oak

Tabelul 1 (Table 1)
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Types of forest resorts from forest steppe with Hungarian oak and Turkey
oak

1) 9.5.3.0. Internal forest steppe with horizontal lines mezoxerophyle — xerophyle
Bm(i), argil cernozem on thin clays — eutrophic, oligomezo — to oligohydric, summery —
moist — dry — moist — Ss, cv. Bm(i), Ty, Hoi1, Uez-1 OCCupies an area of 734 ha in Rebegqi,
Dranic area, at the contact with the medium forest steppe, on horizontal and low to
moderate inclined fields with substrata of thin clays and thin loess materials. The soil is an
argil cernozem one, clay — argil in A, argil — clay in Bt, with a medium and high edaphic
volume. There are determined ecological features: a very marked summery deficit, the
summery humidity — moist to moist — dry, followed by moist — dry to dry and big compacity
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in Bt horizon. In living layer there are plants which show an advanced summery dryness
as: Artemisia sp., Andropogon ischaemum, Stipa sp. These are horizontal line resorts with
Hungarian oak and Turkey oak, fluffy oak — grayish oak having also common maple,
maple, apple tree, pear tree and a sub stand formed of hedge thorn and blackthorn. The
resort is of medium reliability for Hungarian oak and Turkey oak.

2) 9.3.2.0. Medium forest steppe of xerophyle horizontal lines Bm(s) argil cernozem
on this clays — eutrophic and megatrophic, oligohydric, dry — moist summery — Ss, cv
Bm(s), Tiv - v, Hi, Ue — they can be found in the same areas as the previous described
resort on an area of 405 ha, on richer argil and argil — clay in Bt sub strata. The soils are of
an intense humus, clay — argil to clay in the superior part of A horizon, clay — argil in B,
well grainy structured in A and subpolyhidric in B with a moderate internal drainage. There
is a very high edaphic volume. The edaphic conditions are very favourable to the
xerophytes oak forests. The potential trophicity is very high rich in accessible nitrogen and
changeable bases. There is a very low active acidity so the soil is practically neutral. The
effective trophicity is conditioned by the humidity which is medium to high. The accessible
water is provided at a medium level to sub medium level during spring and it is poor to
very poor during summer (H,, Ho..m). The ecological factors determine the xerophytes
nature of the vegetation but ensure its superior productivity or a medium to superior one.
Turkey oak stands are of superior productivity and the mixtures of Turkey oak and grayish
oak are of medium productivity.

3) 9.2.1.0. Internal forest steppe of mezoxerophyle horizontal lines with a medium to
inferior reliability, argil — vertical chernozem, Ss, cv, Bm, Ty, Hy, Ug — it is found in Déalga
area on an area of 48 ha. The vegetation is formed of mixture stands of fluffy oak and
Turkey oak and Hungarian oak or pure turkey oak trees of forest steppe.

Types of forest resorts in forest plain with Hungarian oak and Turkey oak
(CF)

1) 8.5.1.1. Forest plain, causeway water meadow BM, gleic soil, edaphic medium —
high, eutrophic, euhydric, damp during the summer CF (I).sl. BM. Ty, Hy, Ues — can be
found in Jiu water meadow on an area of 1113 ha. The edaphic volume is medium or high
of a medium reliability for oak — causeway or causeway water meadow. It frequently
appears the turkey oak.

2) 8.4.3.0. causeway Forest Plain Bs, reddish soil (brown — reddish) edaphic big —
eutrophic and megatrophic, euhydric, moist during summer — CF, sl., Bs, Ti.v, Hy, Ue2,
cannot be found too much in this geographical territory — an area of only 51 ha. The relief
is of tabular — inter rivers plain. There are depressions and glens in tabular plains,
terraces, shadowed and semi shadowed slopes which are low inclined, inferior slopes no
matter the exhibition, but near the lakes and streams, irrigation canal with a higher
atmospherical humidity with profound soils formed on the loess and loess deposits like
reddish soils (brown — reddish). In A horizon, the soils are clayey and clay — argil types
and in Bt horizon they are clay — argil to argil types. The climatic conditions are specific to
moderate — humid forest area with a Mediterranean tone. The edophic conditions are very
favourable to the plain causeway — Turkey oak trees. The potential and effective trophicity
are high or very high and provide with accessible nitrogen and changeable bases is good
and very good and the soil reaction is practically neutral. The accessible water is provided
at a high level; the air and aeration are good and very good and the herbaceous plants are
of Arum — Pulmonaria type.

3) 8.4.2.0. Forest rain of transitions causeway — Turkey oak trees Bs(m), reddish
soil (brown — reddish), profound medium — eutrophic, mezohydric moist — dry — moist —
during summer CF, sl., ce., Bs(m), Ty, Hu, Ue21 — it 0ccupies longer areas, 483 ha, in
Bucovat geographical area. The resorts are plane, placed in low hilly areas, in the area of
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high forest plain, ob shadowed or semi shadowed slopes with reddish (or typical brown —
reddish) soils, profound, acid, mezzo bases, with a moderate content of nutritive
substances, very profound morphologically and physiologically, with a dry — moist humidity
during summer. Lythologic substrata are of sedimentary nature, loess, clays and small
siliceous material. The texture is clayey in the superior horizon clay — argil to argil — clay in
Bt. There where the incline is lower, the texture is clayey less clay — argil compact
moderate in B horizon. The hydrologic system is imbalanced. In these resorts, there are
normal mixtures of common oak, Hungarian oak and Turkey oak.

4) 8.4.1.1. Forest plain Bm — i, with edaphic soil medium to inferior CF, Bm — I, Ty,
i1, Hin -y Uez-1. They are resorts of a medium to inferior reliability with an oligomezotrophic
specific, placed in the law hilly area on the sunny and semi sunny slopes, lightly inclined to
inclined with vertical reddish soils (vertical brown — reddish) and reddish soils (typical
brown — reddish), profound medium, generally with a short profile, with medium to heavy
texture, compact moderate, formed on a lythologic substrata made of fine sedimentary
deposits.

The humidity system of the soils oscillates during the vegetation period between dry
and moist — dry. The humus content is moderate in superior horizons and then suddenly
decreases less than 30 — 35 cm at very low values. The potential trophicity is medium to
inferior and the productivity is medium inferior for Hungarian oak and Turkey oak. The
forest vegetation is made of Plain Turkey oak of an inferior productivity. It occupies 141 ha
in the studied territory in Mosna — Seaca de Padure area.

5) 8.3.2.3. Forest plain, Bm, reddish soil, edaphic medium to high for Hungarian oak
trees, CF, Bm, Tu, Hg) - 1, Ue2-1. The resorts are placed on plane fields, sometimes low
inclined or lightly depression in the plain region. The lythologic substratum is consisted of
fine sedimentary deposits (loess materials, fine clays and often argils). The soils are of
reddish type (brown — reddish) vertical soils and vertical stagnant (brown — reddish with
vertical features) which present A horizons with thicknesses of 50 — 60 cm, well structured
compact moderate with a marked breaking — up till 30 — 40 cm with a compact clay — argil
Bt horizon, placed in depth.

The aeration is sub medium to low in spring and autumn because of the excessive
humidity during these seasons but in the other seasons the aeration is good at least in Ao,
Ao/Bt horizons. The hydric system is of periodically percolate type, in spring and autumn
the soil is humid — damp to damp and during summer is moist to dry — moist.

The potential trophicity is high (mezotrophic to eutrophic). On the slopes the soil is
more broken — up. The forest vegetation is consisted of stands of superior productivity
Plateau Hungarian oak trees type, superior productivity Plain Turkey oak and Hungarian
oak trees, superior productivity slope Turkey oak and Hungarian oak trees, forest which
can be found in Seaca Forest on 47 ha ( that part of the forest situated in Jiu area).

6) 8.3.2.2. Forest plain of Turkey oak — Hungarian oak trees Bm, reddish soll
(brown reddish) stagnant reddish soil (brown — reddish - diverse) frequently with a vertical
feature, edaphic medium to mezotrophic, excessively moderate to oligomezohydric, dry —
moist during the summer — CF, Bm, Ty, Hg) - i1, Ue1.

These are resorts of plane fields in the plain or which are low inclined with a marked
variability of the insolation, relative humidity and air temperature based on its exhibition
and field inclination. The lythological substratum is consisted of fine sedimentary deposits
on which there were formed reddish soils (brown — reddish soils) or frequently vertical
reddish soils (frequently vertical brown — reddish), clayey or clay — argil in the superior
horizon, argil — clayey or argil starting of the depth of 20 — 25 cm with a medium edaphic
volume. The potential trophicity is sub medium and medium and there is a moderate active
acidity. In spring, there is an excess of humidity even bogging in eyes but during summer,
there is a deficit of water. The forest vegetation is represented by Plain Hungarian oak
trees, Plateau Hungarian oak trees, Turkey oak trees, Turkey oak trees — Hungarian oak
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trees of a medium productivity which can be found in Dalga, Cobia, Bucovat, Seaca on the
largest areas, 3167 ha.

7) 8.3.2.1. Hungarian oak tree plain forest Bm, stagnant low medium soil (brown low
medium soil)plane soil, medium edaphic — oligomezotrophic and mezotrophic, excessive
to oligohydric, during summer dry — moist — dry CF, Bm, T, He-1, Ue1..

These are resorts in the area of low hills from the plain forest placed on the
plateaus, with clay — argil substrata which are hardly permeable, with a lack of humus, with
Bt horizon beginning from 30 cm. The hydric system is percolate and imbalanced. The
soils have a big content of argil and they present a big compactness. The forest vegetation
is formed of stands of Plain Turkey oak and Hungarian oak trees type with an inferior
reliability (plateau), on an area of 165 ha in Bucovat.

Types of forest resorts in hilly horizon line level with oak
(and with Turkey oak, Hungarian oak, common oak and their mixture) (FD)

1) 7.5.4.0. Hilly horizon lines with oak Bs, brown eubases soils normal phreatic or
gleic, edaphic big in high water meadows FD; (1) Bs, Ty, Hy, Ues_s — hilly horizon lines with
oak, brown humid phreatic, gleyed and semi gley big in high water meadow. The resorts
are in the sectors of high water meadows which cannot be flooded, with sand-clayey to
clay — dusty alluvia, brown eubases soils, humid phreatic, gleyed and semi gley, moderate
to intense humus, profound and very profound, sand — clayey to clayey with a high
phreatic moistening with a high potential trophicity, with a high edaphic volume. These are
resorts of a superior reliability for pedunculate oak and mixtures of water causeway in the
low hill area. Flora is represented by species of Geum, Dentaria, Pulmonaria. The forest
vegetation occupies 354 ha in Filiagi area and it is consisted of water meadow oak trees,
water meadow oak trees — water meadow causeway and riverside coppices of black alter
tree in the hilly region of medium productivity. The Turkey oak can be found as well.

2) 7.5.3.0. Hilly horizon lines with oak, alluvium soil, FD; (I) Bm-s, Ty, Hyv, Ues,
with a moderate humus content. They are resorts of medium productivity for pedunculate
and mixtures of water meadow causeway in the low hilly region, which are situated in the
interior water meadows in light depressions. The soils are of alluvium type soils with a
moderate humus content, semi gleic, medium profound to profound, mezotrophic to
eutrophic, eubases low acid, with a summery vernal, balanced humidity system, with clay
— sandy texture and a medium edaphic volume. Flora is represented by species like:
Assarum, Arum, Pulmonaria, Dentaria, Geum. The forest vegetation occupies 313 ha in
Filiasi and Melinesti areas with oak trees of low terraces and oak trees — water meadow
causeway of a medium productivity in which Hungarian oak and Turkey oak can be found
with trees well developed but which cannot exceed the pedunculate oak.

3) 7.4.3.0. Hilly horizon lines with oak, high edaphic soil, eutrophic and
megatrophic, euhydric, moist during summer FD;, Bm-s, Tyy.v, Hy, Ue,. These resorts are
frequently situated on the inferior slopes, light platforms and depressions with diverse
exhibitions. The soils are of typical argil ones with a moderate to intense humus content,
eubases, with a high potential trophycity, with clayey to clay — argil texture, medium to high
edaphic volume, profound with light phenomena of argilization. The resorts are of a
superior reliability for common oak, Turkey oak, Hungarian oak and their mixtures. Flora is
represented by species of Brachypodium, Pulmonaria and Geum and the forest vegetation
is formed of stands of Turkey oak of a superior productivity and a normal mixture of
common oak, Hungarian oak and Turkey oak of a medium productivity in Filiasi area on an
area of 38 ha.

4) 7.4.2.0. Hilly oak trees with typical soil or stagnant medium edaphic FD;, Bm-s,
Tu, Hear, Uez. These are resorts of medium productivity for causeway — Turkey oak trees
with common oak, placed on diverse inclined slopes and with diverse exhibitions. The soils
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are typical or stagnant (typical brown soils), low structured, profound, formed on clays
substrata in alternation of argils and broken stones, with a medium edaphic volume,
medium potential trophicity and clay — sandy texture. The hydric system is of mezohydric
type with small seasonal variations. Flora is represented by the following species: Stellaria,
Poa, Carex, Euphorbia. The forest vegetation is consisted of hill causeway — Turkey oak
trees with common oak of medium productivity on an area of 143 ha in Piria - Filiasi area.

5) 7.3.3.4. Hilly oak trees stagnant medium edaphic soil FD1, Bm, Ty, H).i, Plateau
Ue,. These are resorts of medium productivity for Hungarian oak placed on the plateaus.
The soils are of vertical stagnant ones (brown medium to high podzoled, pseudogleic
vertical), formed on argil clays and alternations of clays and argils with medium edaphic
volume, medium potential trophicity, a moderate content of humus with a clayey — sandy to
hard argil texture, moderate acid with a slow internal drainage. The hydrologic system is of
a mezohydric one with high seasonal variations. Flora is represented by the following
species: Carex, Stellaria and Geum. Forest vegetation is consisted of Hill Hungarian oak,
on the plateau, of a medium productivity and Hill Turkey oak — Hungarian oak, on the
plateau, of a medium productivity and they occupy an area of 598 ha in Argetoaia - Filiagi
area.

6) 7.3.3.3. Hilly horizontal lines with oak , Bs, stagnant soil, high edaphic,
mezotrophic, excessive moderate to mezohydric, moist during summer - FD; Bs, Ty, Hg)-
u, Uez. these are resorts of high productivity for horizontal lines placed on low to moderate
inclined slopes with different exhibitions. The soils are more or less stagnant (pseudogleic
ones), profound or very profound, with a moderate content of humus, formed on
sedimentary rocks, with clayey — sandy texture in the superior horizons and cleyey — argil
or argil — cleyey in depth, with a high edaphic volume, a medium potential trophicity,
moderate acid and a slow internal drainage. The hydric system is of a mezohydric type
and the humidity system is one with high seasonal variations. Flora is represented by the
following species: Carex, Stellaria and Geum. The forest vegetation is formed of normal
Hill Turkey oak trees and Hill Turkey oak and Hungarian oak trees of superior productivity
found in Filiasi area, on an area of 23 ha.

7) 7.3.3.2. Hilly horizontal lines with oak Bm, stagnant soil, with Poa pratensis —
Carex caryophyllea — mezotrophic, excessive to oligohydric, moist — dry — moist during
summer - FD; Bm, Ty, He., Ue,. These are resorts of medium productivity for Turkey oak
trees, Turkey oak — Hungarian oak trees and mixtures of the common oak with these
species placed on low to moderate inclined slopes with southern exhibition or on the
plateaus. The soils are of brown luvic type, low to moderate podzoled, more or less
stagnant (pseudogleic), profound, sometimes low structured, with a moderate content of
humus, clays to clay — dusty in the superior horizons and clay — argil in Btw horizon, with a
slow internal drainage and water stagnation of a short time at the surface, high edaphic
volume, medium potential trophicity, moderate acid, medium hydric system, high
alternating humidity system. Flora is represented by the following species: Carex, Stellaria
and Geum. The forest vegetation is consisted of normal Hill Turkey oak trees and Hill
Turkey oak — Hungarian oak trees of medium productivity, on an area of 6368 ha in
Gogosu, Argetoaia, Filiasi, Melinesti, Farcasu areas, actually the largest area of Hungarian
oak and Turkey oak spreading.

8) 7.3.3.1. Hilly horizontal lines with oak Bi-m stagnant luvic soil, medium to
oligomezotrophic edaphic, excessive moderate to oligomezohydric, moist — dry — moist
during summer - FD4, Bi-m, Ty, Hg).i, Uei. These resorts are found on low inclined slopes
or on the plateaus, with southern exhibition, with lythological substrata formed of clays in
alternation with argil and broken stones, with brown vertical luvic soils, more or less
stagnant (pseudogleized), moderate to high podzoled, with hard argil Btw horizon,
beginning with 30 — 35 cm, medium edaphic volume, seldom sub medium, with a sub
medium potential trophicity, moderate acid to acid with water excess during spring and a
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big deficit o water during summer. The forest vegetation is formed of Hill Turkey oak —
Hungarian oak trees of an inferior productivity. They can be found on an area of 255 ha in
Filiasi and Melinesti area.

Resort types from the hilly level of horizontal lines (common oak, Turkey oak
Hungarian oak and their mixtures) and hilly causeway (FD2)

1) 6.1.5.3. Hilly horizontal lines with hill causeways without beech tree, Bs/m, big
edaphic — eutrophic soil, euhydric to mezohydric, moist during summer — FD,, Bs/m, Ty,
Hwvm, Ue,. These resorts are very much spread in the hilly horizontal lines and hill
causeways without beech tree, on inferior or medium slopes with different inclination and
exhibitions, prevalent low and moderate inclined, wide peaks, fragmented plateaus and
other platforms. The soils are of brown eubases and mezabases types and low podzoled,
low stagnant (pseudogleized), sometimes humid phreatic, profound and very profound,
sandy-clayey to clayey and seldom clayey — argil, with a big and very big edaphic volume,
the potential trophicity is high and the accessible water is of a high level to medium. The
resorts are of a superior to medium reliability for common oak and Turkey oak species
which are found in hill causeways. It occupies an area of 349 ha in Strehaia, Prunisor,
Motru, Targu-Jiu areas and on a big proportion in Garbova-Turceni area.

2) 6.1.5.2. Hilly horizontal lines Bs-m, luvic, stagnant soil medium to high edaphic
FD2, Bm-s, T\, Hu.v, Uez.1. These resorts are of medium reliability for common oak trees,
common oak trees — hill causeways or hill causeways — Turkey oak trees, situated on low
inclined slopes with different exhibitions. The lythological substratum is formed of argil
clays, sands and their alternations. The soils are of brown proluvic type, eutrophic with a
medium content of humus and a medium edaphic volume, low acid, mezohydric to
euhydric, hydric system and a medium alternating humidity system. Flora is represented
by Carex pilosa. The forest vegetation is compound of medium productivity common oak
trees — causeway, hill causeway with common oak of a medium productivity, Hill Turkey
oak trees of a medium productivity and it occupies 7587 ha, beginning with Filiagi area and
by the superior limit of the studied territory.

3) 6.1.5.1. Hilly horizontal lines (of Turkey oak and Hungarian oak) Bi, low edaphic
soil, mezotrophic, oligomezohydric, moist-dry-moist during summer - FD», Bi, Ty, Hy, Uez.,
it is found in Mehedinti Plateau on an area of 62 ha.

4) 6.1.4.4. Hilly horizontal lines Bm, luvic stagnant soil, plateau medium edaphic
FD2, Bm, Ty, He., Ues. These are resorts of a medium reliability for common oak, Turkey
oak and Hungarian oak and their mixtures, situated on the plateaus. The soils are of luvic
soils type (brown Iluvic ones) medium and high podzoled, vertical, stagnant
(pseudogleized) with a low to medium edaphic volume with a medium potential trophicity,
with a moderate content of humus, low acid, with an imbalanced hydric system, clayey —
argil. Flora is represented by oak Poa — Carex species. The forest vegetation is
represented by Hill Hungarian oak trees of a medium productivity plateau and a normal
mixture of common tree, Hungatrian oak and Turkey oak spread on an area of 719 ha in
Argetoaia - Filiagi area.

5) 6.1.4.3. Hilly horizontal lines and hill causeways Bs, high edaphic, stagnant luvic
soil with Carex pilose — eutrophic, light excessive and euhydric, damp-moist-damp during
summer. FD,, Bs, T\, Hg)-v, Uess. These are resorts of a superior reliability for common
oak, Hungarian oak, turkey oak, their mixtures and hill causeways situated on low inclined
slopes, platforms and water meadow terraces with partially shadowed exhibitions on
substrata of sedimentary rocks. The soils are of typical luvic type, low stagnant (brown
typical luvic ones, low pseudogleized), profound, with Bt(w) horizon under 50 cm, with a
moderate humus content, clay-sandy, with a high edaphic volume, a high potential
effective trophicity, moderate acid with an alternating moderate humidity system. Flora is
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represented by Carex pilosa. The forest vegetation is consisted of normal Hill Turkey oak
trees of a superior productivity, Hill Turkey oak trees — Hungarian oak trees of superior
productivity, normal mixture of common oak, Hungarian oak and Turkey oak of superior
productivity spread in Filiasi, Strehaia, Corcova, Turceni, Pesteana, Melinesti, Carbunesti
and Targu-Jiu area, on an area of 2041 ha.

6) Hilly horizontal lines (of common oak, Turkey oak and Hungarian oak), Bm, luvic-
stagnhant medium edaphic soil with Carex — Poa, mezotrophic, excessive to oligohydric,
dry-moist during summer - FD2, Bm, Ty, He., Ues. These are resorts of a medium reliability
for common oak, Hungarian oak and Turkey oak and their mixtures, situated on moderate
inclined slopes with diverse exhibitions. The soils are of a typical luvic type, vertical,
stagnant (typical brown luvic, vertical, pseudogleized) with A horizon under 40 cm, with a
humidity surplus during spring, with a clay — sandy to argil texture, with a medium useful
physiological thickness and a medium edaphic volume. Flora is represented by Corex and
Poa species. The forest vegetation is represented by common oak trees with carex pilosa
of a medium productivity, Hill Turkey oak trees of a medium productivity, Slope Hungarian
oak trees of a medium productivity, spread on the studied territory starting from Filiasi to
Targu-Jiu and Tarnita on an area of 69185 ha, being the resort with the largest spreading
in the whole platform of Jiu.

7) 6.1.4.1. Hilly horizontal lines (common oak, Turkey oak and Hungarian oak), Bi,
medium edaphic stagnant luvic soil with Carex — Poa pratensis, FD,, Ty, He., Ue;. These
are resorts of inferior reliability for Turkey oak trees — Hungarian oak trees, Turkey oak
trees and mixtures of common oak, Turkey oak and Hungarian oak, localized on sunny
slopes, light to low inclined or on heavy soils plateaus. The soils are of a luvic type,
vertical, stagnant (vertical brown luvic pseudogleized ones), moderate to high podzoled
medium profound, eventually low structured, formed of clays in alternation with argils and
broken stones with clay-sandy texture to very argil in B horizon, with the useful
physiological thickness and the edaphic volume small to medium. Flora is represented by
Carex and Poa species. The forest vegetation is consisted of Hill Turkey oak trees and
Hungarian oak trees of inferior productivity spread in Filiasi, Strehaia, Motru and Hurezani
areas on an area of 610 ha.

8) 6.1.3.2. Hilly horizontal lines (common oak, Turkey oak and Hungarian oak), Bm,
medium edaphic typical luvic soil with mezoxerophyle — mezotrophic graminaceae,
oligomezohydric, moist-dry-moist during summer - FD,, Bm, Ty, Hy, Uez,. These are
resorts of medium reliability for common oak trees — Turkey oak trees, Turkey oak trees —
causeways, Hill Turkey oak trees, Hill Turkey oak trees — Hungarian oak trees, common
oak trees. It can be found in Strehaia, Corcova, Prunigor, Motru, Tarnita, Turceni,
Carbunesti, Pesteana and Targu-Jiu areas on an area of 15113 ha.

9) 6.1.3.1. Hilly horizontal lines (common oak, Turkey oak and Hungarian oak), Bi,
typical luvic soil, small edaphic with mezoxerophyle — oligotrophic acidophil and
oligomezotrophic, oligomezohydric, dry-moist during summer - FD,, Bi, T, Hu,
Ue;.These are resorts of inferior reliability for common oak trees, horizontal lines with
common oak trees, Turkey oak trees and Hungarian oak trees: they are spread in
Strehaia, Corcova, Motru, Carbunesti, Targu-Jiu and Tarnita areas on an area of 1407 ha.

Types of resorts in the hilly level of common oak trees, beech trees and
common oak trees — beech trees (FD3)

1) 5.1.3.2. Hilly common oak trees Bm, medium edaphic, typical luvic stagnant soil
with mezoxerophyle graminaceae and Luzula — oligomezotrophic, oligomezohydric, moist-
dry-moist during summer — FD3, Bm, T, Hy, Ue,;. These are resorts of a medium
reliability for common oak, spread in Motru, Targu-Jiu and Tarnita areas, on an area of
4226 ha. They occupy the superior slopes and under peaks with sunny exhibition and
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seldom semi sunny exhibition with a moderate to high inclination, on substrata formed
from surface deposits which ensure normal drainage soil formation. The soils are of luvic
type soils (brown argil ones) sometimes low stagnant (pseudogleized), oligobases,
medium moderate profound and profound, with a low content of humus, sandy to clayey —
sandy in the superior horizons and clayey — argil in B horizon, with a medium edaphic
volume. The potential trophicity is sub medium. Flora is represented by: Festuca
heterophylla, Luzula albida, Poa memoralis, Cytisus nigricans, Genista tinctoria and some
other species. The forest vegetation is consisted of side common oak trees with
graminaceae and Luzula luzuloides, Hill Turkey oak trees of a medium productivity.

Other types of forest resorts in the studied territory
In the studied territory there are other types of resorts in which Hungarian oak and
Turkey oak miss (table 2). Their presentation is necessary in order to complete the image
of the existent stationary factors in this territory and the succession evaluation of the forest
vegetation.

Other forest resorts without Hungarian oak and Turkey oak

Table 2

- The area on forest districts (ha
No g—J 3 o < o '-g = @ 2

Pal| o 3} i & o | = = < z 3] Q = A =
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1] 9614 135 134.6
2 | 9613 92 92
3| 9612 [ 30.6 30.6
4 | 9112 172 172
5| 9111 209 208.5
6 | 8542 131 131.2
7 | 8533 23.7 23.7
8 | 8524 11.1 11.1
9| 8523 | 46.1 | 994 1040
10 | 8522 123 122.8
11 | 8512 14.9 14.9
12 | 7533 79,2 79,2
12 | 7524 311 310.6
13 | 7523 668 668
14 | 7521 40.7 40.7
15 | 7520 143 143.1
16 | 7510 91.6 91.6
17 | 6311 517 516.6
18 | 6264 285 | 11.7 94.4 | 13.8 2.4 189 26.6 229 31.5 883
19 | 6263 11.8 | 636 | 69.8 | 13.1 ] 305 | 448 367 838 | 20.9 149 2584
20 | 6262 66.5 80 45.9 3.3 6.3 202
21 | 6253 104 | 64.9 15| 18.6 480 186 | 63.5 824.8
22 | 6252 327 477 540 | 37.2 642 250 398 2401 | 2151 | 986.2 8209
23 | 6251 93.4 93.4
24 | 6241 221 | 1517 | 18.8 583 | 1046 32.6 | 6547 | 6773.2 | 1521 57.4 | 18315.2
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25 | 6232 287 202 119 2.6 609.8
26 | 6231 7.6 | 44.9 14.1 35.8 122 244.6 469.3
27 | 5244 834 833.9
28 | 5242 248 759 5010 6016
29 | 5241 444.5 444.5
30 | 5233 159 159
31 | 5232 738 737.5
32 | 5231 361 583 1223 2167
33 | 5222 38.3 38.3
34 | 5221 132 132
35 | 5212 736.1 736.1
36 | 5153 55.1 7.8 62.9
37 | 5152 30.6 | 4455 476.1
38 | 5151 149.5 149.5
39 | 5142 406 415 38 858.5
40 | 5131 238 633.4 871.8
41 | 5112 32.4 32.4

total | 303.7 | 1679 | 1369 | 2044 | 2465 | 70.6 | 4365 | 1758 270 | 8063 | 7760.2 | 4645 | 4557 | 10313 | 49658.2

The forest steppe resort type without Hungarian oak and Turkey oak are: forest
steppe — poplar tree water meadow of riverside coppice — Bs (9.6.4.1.) — on an area of 135
ha; forest steppe — poplar tree water meadow of riverside coppice — Bs-m (9.6.1.3.) — on
an area of 92 ha; forest steppe — poplar tree water meadow of riverside coppice — Bm-i.

The forest resorts types in the forest plain without Hungarian oak and Turkey oak
are: alder tree forest plain (8.5.4.2.) — on an area of 131 ha, forest plain — silky willow
water meadow of riverside coppice (8.5.3.3.) — on an area of 24 ha; forest plain — poplar
tree water meadow of riverside coppice — Bs (8.5.4.2.) — on an area of 11ha; forest plain —
poplar tree water meadow of riverside coppice — Bs(m) (8.5.2.3.) — on an area of 1040 ha;
forest plain — poplar tree water meadow of riverside coppice — Bm(i) (8.5.2.2.) — on an area
of 123 ha; forest plain — causeway water meadow Bs (8.5.1.2.) on an area of 15 ha.

The forest resorts types in hilly horizontal lines level (FD1) without Hungarian oak
and Turkey oak are: hilly internal water meadows (7.5.3.3.) — on an area of 79 ha; hilly
alluvial horizontal lines (7.5.3.2.) - on an area of 4 ha; hilly oak trees with an alluvial type
soil, moderate humus content (7.5.2.4.) — on an area of 313 ha; hilly oak trees with an
alluvial type soil, low humus content in Jiu water meadow (7.5.2.1.) — on an area of 41 ha;
hilly horizontal lines with oak Bi-m, an alluvial type soil with low humus content —
oligotrophic and mezotrophic, euhydric, moist during summer — FD1(l), Bi-m, Ty, Hy, Uey
(7.5.2.0.) — on an area of 143 ha in Amaradia water meadow; hilly horizontal lines with
oak, major river bed with rocky place and gravel without arborescent forest vegetation
(7.5.1.0.) in Melinesti on an area of 92 ha.

The types of forest resorts in hilly horizontal lines and hill causeway level (FD2)
without Hungarian oak and Turkey oak are: resorts on waste heap of sterile resulted by
uncovering of coal strata in Pesteana area on soils cultivated with acacia stands of a
medium productivity, on an area of 517 ha (6.3.1.1.); hilly horizontal lines and beech trees
of inferior limit with water meadow luvic type soil, in Arginesti, Lunca Banului, Hurezani,
Targu-Jiu areas, on an area of 883 ha (6.2.6.4.); hilly horizontal lines Bm(s), mollic alluvial
type soil with an intense to moderate humus content, mezotrophic and eutrophic, euhydric
and megahydric, damp-humid-moist-damp during summer — FD2 (1), Bm(s), Tuyiv, Hiv-v,
Ues 3 (6.2.6.3.); it is occupied by oak trees on low terraces, poplar tree and silky willow
riverside coppice in Filiasi, Prunisor,Strehaia, Turceni, Hurezani, Targu-Jiu areas, on an
area of 2584 ha, hilly horizontal lines Bi(m), an alluvial type soil with low humus content —
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oligotrophic, euhydric, moist during summer - FD2 (1), Bi(m), T, Hy, Ues, (6.2.5.3.) — on
an area of 825 ha; hilly horizontal lines with beech trees of inferior limit Bm,
eutricambosoil, medium edaphic with Asperula — Asarum — mezotrophic and eutrophic,
mezohydric, moist during summer FD2, Bm, Ty, Hy, Uez (6.2.5.2.) — on an area of 8209
ha; hilly horizontal lines with beech trees of inferior limit Bm, luvic type soil stagnant,
medium-high edaphic with Carex pilose — oligomezotrophic and mezotrophic, excessive
moderate to euhydric, damp-moist-damp during summer — FD2, Bm, Ty, Heov), U€ass
(6.2.4.1.) — on an area of 16453 ha; hilly horizontal lines with beech trees of inferior limit
typical luvic soil (6.2.3.2.) — on an area of 610 ha; hilly horizontal lines with beech tree of
inferior limit Bi, small — medium luvic type soil with acidophil, mezoxerophyle plants
(6.2.3.1.) — on an area of 469 ha.

The types of forest resorts in common oak trees, beech trees and common oak
trees-beech trees (FD3) without Hungarian oak and Turkey oak are: hilly beech trees of
inferior limit, Bm, medium-high edaphic, luvic type stagnant soil with Carex pilosa, resorts
of medium productivity for beech tree, they can be found in Motru area, on an area of 834
ha (5.2.4.4.)); hilly beech trees, Bm, medium edaphic eutricambosoil with Asperula-
Asarum — mezotrophic and eutrophic, mezohydric, moist during summer — FD3, Bm, Ty.v,
Hy, Uez (5.2.4.2)), it occupies the medium, semi shadowed and shadowed slopes in
Motru, Tarnita and Targu-Jiu areas, on an area of 6016 ha; hilly beech trees Bi, small
brown edaphic — oligomezotrophic, oligomezohydric, moist during summer — FD2, Bi, Ty,
Hy, Uey, with an inferior reliability for beech tree, spread on an area of 444 ha in Tarnita,
placed on superior shadowed or semi shadowed slopes; hilly beech tree Bm, stagnant
medium edaphic luvic type soil, with Carex pilosa — mezotrophic to oligomezotrophic,
euhydric and mezohydric, moist-damp-moist during summer — FD3, Bm, T..u, Hyv-m, Ues-o.
These are resorts of medium reliability for beech tree, spread in Motru area, on an area of
159 ha (5.2.3.3.); hilly beech tree, Bm, medium edophic typical luvic soil with Festuca —
oligomezotrophic and mezotrophic, mezohydric, moist during summer — FD3, Bm, T,
Hui, Ue, (5.2.3.2.), on an area of 738 ha; hilly beech trees Bi, small edaphic typical luvic
soil with Vaccinium — Luzula — oligotrophic, oligomezohydric, moist-dry-moist during
summer — FD3, Bi, T,, Hy, Ue,.1(5.2.3.1.), on an area of 2167ha; hilly common oak trees,
Bm, stagnant luvic type soil with Carex pilosa — oligomezotrophic and mezotrophic,
excessive moderate tu euhydric, moist-damp-moist during summer — FD3, Bm, T, He)-
v, Ues (5.1.4.2.), on an area of 859 ha; hilly common oak trees, Bi, small edaphic luvic
type soil with Cytisus — Genista — oligotrophic, oligohydric and extremely oligohydric, dry —
moist during summer — FD2, Bi, T;, H..m, Ue; (5.1.3.1.), on an area of 872 ha.

CONCLUSIONS

1. The Hungarian oak and the Turkey oak are found in the structure of the stands
starting from the external forest steppe to the hilly common oak trees level, common oak
trees — beech trees and their mixtures but we must say that pure stands at this level can
be formed only by the Turkey oak.

2. The most spread types of resorts in forest steppe are: internal forest steppe with
horizontal lines mezoxerophyle — xerophyle Bm(i), argil cernozem on fine clays —
eutrophic, oligomezotrophic to oligohydric, moist-dry-moist during the summer — Ss, Bm(i),
T, Hin, Ues.q; it occupies an area of 734 ha in Rebegi, Dranic area, at the contact with the
medium forest steppe, on horizontal low to moderate inclined fields with substrata of fine
clays and fine loess materials and medium forest steppe of horizontal lines xerophyle
Bm(s) argil cernozem on fine clays — eutrophic and megatrophic, oligohydric, dry-moist
during summer — Ss, Bm(s), Tw.v, H;, Ue;, which can be found in the same areas as the
former described before type of resort, on an area of 405 ha, on substrata which are richer
in argil, argil-clayey in Bt.
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3. In the forest plain, the most spread types of resorts are: the forest plain of Turkey
oak trees — Hungarian oak trees Bm, luvic reddish type of soil (luvic brown-reddish),
stagnant luvic reddish type of soil (brown-reddish, diverse pseudogleized type), frequently
with a vertical feature medium edaphic, mezotrophic, excessive moderate to
oligomezohydric, dry-moist during summer — CF, Bm, Ty, Hg).i, Uey, beginning with Dalga,
Cobia, Bucovat, Seaca area, on the largest areas, 3167 ha and forest plain, causeway
water meadow Bm, gleic luvic type soil, medium — high edaphic — eutrophic, euhydric,
damp during summer CF(l), Bm, T\, Hy, Ues, on an area of 1113 ha in Jiu water meadow.
The edaphic volume is medium or high, of a medium reliability for oak trees — causeway or
water meadow causeways. It often appears Turkey oak in this area.

4. In the hilly horizontal lines FD1 level the most spread types of resorts are: hilly
horizontal lines with oak Bm, stagnant luvic type soil with Poa pratensis — Carex
caryophyllea — mezotrophic, excessive to oligohydric, moist-dry-moist during the summer —
FD1, Bm, Ty, He.1, Ues. They are resorts of a medium productivity for Turkey oak trees,
Turkey oak trees — Hungarian oak trees and mixtures of common oak with these species,
placed on low to moderate inclined slopes, with southern exhibition or on plateaus, on an
area of 6368 ha in Gogosu, Argetoaia, Filiasi, Melinesti, Farcasu areas, practically the
largest area of Hungarian oak and Turkey oak spreading.

5. In the level of hilly horizontal lines FD2, there are: hilly horizontal lines (of
common oak, Turkey oak and Hungarian oak), Bm, Luvic type soil, stagnant, medium
edaphic with Carex — Poa — mezotrophic, excessive to oligohydric, dry-moist during
summer — FD2, Bm, Ty, He.1 Ue;. These are resorts of medium reliability for common oak,
Hungarian oak and Turkey oak and their mixtures, placed on moderate inclined slopes
with diverse exhibitions starting from Filiagi to Targu-Jiu and Tarnita on an area of 69185
ha, being the resort with the highest spreading in the whole platform of Jiu; hilly horizontal
lines (of common oak, Turkey oak and Hungarian oak), Bm, typical luvic soil, medium
edaphic, with graminaceae, mezoxerophyle — mezotrophic, oligomezohydric, moist-dry-
moist during summer, FD2, Bm, Ty, Hy, Ue,.1. They are resorts of medium reliability for
common oak trees — Turkey oak trees, Turkey oak trees — causeways, Hill Turkey oak
trees, Hill Turkey oak trees — Hungarian oak trees, common oak trees. It can be found in
Strehaia, Corcova, Prunigor, Motru, Tarnita, Turceni, Carbunesti, Pesteana and Targu-Jiu
areas, on an area of 15113 ha; hilly horizontal lines Bs-m, luvic type soil, stagnant medium
to high edaphic FD2, Bm-s, T\, Hu.iv, Ue,.1. Flora is consisted of Carex pilosa. The forest
vegetation is consisted of common oak trees — causeway of a medium productivity, hill
causeway with common oak of a medium productivity, Hill Turkey oak of a medium
productivity and it occupies 7587 ha, starting in Filiasi area and to the superior limit of the
studied territory.

6. In the level of hilly horizontal lines FD3, the most spread type of resort is: hilly
common oak Bm, typical luvic soil, stagnant, medium edaphic with graminaceae
mezoxerophyle — Luzula — oligomezotrophic, oligomezohydric, moist-dry-moist during
summer — FD3, Bm, Ty, Hy, Ue,.;. They are resorts of medium reliability for common oak,
spread in Motru, Targu-Jiu and Tarnita areas, on an area of 4226 ha. Flora is represented
by the following species: Festuca heterophylla, Luzula albida, Poa nemoralis, Cytisus
nigricans, Genista tinctoria and other species. The forest vegetation is formed of side
common oak trees with graminaceae and Luzula luzuloides, Hill Turkey oak trees of a
medium productivity.

7. Other types of resorts without Hungarian oak and Turkey oak are numerous and
the largest area is represented by hilly horizontal lines type with beech trees of inferior limit
Bm, eutricambosoil medium edaphic with Asperula — Asarum — mezotrophic and eutrophic,
mezohydric, moist during summer FD2, Bm, Ty, -, Hu, Uez (6.2.5.2.), on an area of 8209
ha.
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8. The presentation of the resort types is of a great importance for the other
biological sciences and it can be valorized by the botanists, biologists, agriculture

sciences, etc.
9. It is the first study of the forest made on a large territory and it includes the whole
existent forest vegetation in this territory.
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ACTIVITATEA MITOTICA SI INDICIl FAZELOR MITOZEI
LA FLOAREA-SOARELUI

THE MITOTIC ACTIVITY AND THE MITOSIS INDEX PHASES TO
SUNFLOWER

BONCIU ELENA, IANCU PAULA
University of Craiova, Faculty of Agriculture

Cuvinte cheie: floarea-soarelui, mitoza, indicele mitotic, variabilitate.
Key words: sunflower, mitosis, the mitotic index, variability.

REZUMAT

Proportionalitatea intensitatii diviziunii celulare la diferite genotipuri se pastreazé
constanta pe parcursul diferitelor faze ontogenetice ale dezvoltarii plantelor, de aceea,
determinarea activitatii mitotice in radicelele de floarea-soarelui de 1-2 cm (2-3 zile dupa
germinare), ar putea contribui la relevarea particularitatilor diviziunii celulare la genotipurile
homozigote si heterozigote de floarea-soarelui si corelarea lor cu heterozisul.

In scopul determindrii activitatii mitotice si a indicilor fazelor mitozei la floarea-
soarelui s-au cercetat patru genotipuri. Acestea au fost reprezentate de doi hibrizi
romanesti (Saturn si Minunea) si doi hibrizi straini (Flavia si PR63A82). Activitatea mitotica
a genotipurilor analizate, exprimata prin indicele mitotic, a variat in limitele de 14,8% si
23,0%. Din acest punct de vedere, s-a constatat superioritatea hibridului Saturn printr-un
procent al indicelui mitotic cu 35,7% mai mare decat cel al hibridului Minunea, cu 27,8%
activitate mitoticd mai mare decét cea a hibridului Flavia si cu 16% mai mult decét la
hibridul PR63A82.

ABSTRACT

The proportionality cell division intensity to different genotypes is kept constant
along the different ontogenetic phases, therefore, the mitotic activity determination in the
1-2 cm sunflower radicules (2-3 days after germination), could contribute to cell division
particularities revealing to homozygote and heterozygote sunflower genotypes and their
correlation with the heterosis.

In order to determine sunflower mitotic activity and the mitotic index phases, were
investigated four genotypes. They were represented by two Romanian hybrids (Saturn and
Minunea) and two foreign hybrids (Flavia and PR63A82). The mitotic activity analyzed to
these genotypes, expressed by mitotic index, was variable from 14,8% to 23,0% limits.
From this point of view, it was found superiority of the mitotic index percentage to Saturn
hybrid with the 35,7% bigger than Minunea hybrid, with the 27,8% bigger than Flavia
hybrid and with the 16% more than the PR63A82 sunflower hybrid.

INTRODUCTION

Mitosis is the process by which a eukaryotic cell separates the chromosomes in its
cell nucleus into two identical sets in two daughter nuclei. It is generally followed
immediately by cytokinesis, which divides the nuclei, cytoplasm, organelles and cell
membrane into two daughter cells containing roughly equal shares of these cellular
components. Mitosis and cytokinesis together define the mitotic (M) phase of the cell cycle
— the division of the mother cell into two daughter cells, genetically identical to each other
and to their parent cell.

Mitosis occurs exclusively in eukaryotic cells, but occurs in different ways in
different species. The process of mitosis is complex and highly regulated. The sequence of
events is divided into phases, corresponding to the completion of one set of activities and
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the start of the next. These stages are prophase, metaphase, anaphase and telophase.
These phases can be distinguished through microscopic analysis.

During prophase, the chromosomes condense into shorter and thicker rodlike
structures that can be easily seen to consist of two sister chromatids connected by a
centromere. During metaphase the chromosomes are fully aligned end to end at the cell's
midline at what is known as the metaphase plate. The attachments between sister
chromatids to each other split during anaphase, producing single-chromatid
chromosomes. During telophase, the nuclear membranes are dephosphorylated and begin
to reform around the two sets of chromosomes at either pole, enclosing and separating
them from the rest of the cytoplasm. The mitotic spindle disappears. The chromosomes
decondense and become thinner and more difficult to distinguish from each other.

Cytokinesis begins the process of separating the two daughter cells and is nearly
complete by the end of telophase. The end result is the production of two new cells that
are genetically identical to each other and to the parent cell.

MATERIALS AND METHODS

In order to determine the sunflower mitotic activity and the mitotic index phases, it
were investigated four genotypes. They were represented by two Romanian hybrids
(Saturn and Minunea) and two foreign hybrids (Flavia and PR63A82). The chromosomes
evidence was realized using the squash method, with the Feulgen-Rossenbeck rapid
coloration chromosomes method (figure 1).

To carry out the chromosomes view using the optic microscope, these were
colorized with the basic fuchsine decolorized solution (Schiff reactive), prepared in the
laboratory. The effective colorized operation was the introduction to 3-4 cc colorant
solution from sunflower radicules placed in glass ampoules, at room temperature. After
max. 30 minutes, the meristematic tissues were colored in purple-red. To increase the
chromosomes-cytoplasm contrast and the optimal microscopic preparation view, before
the study under the microscope the colored radicules were kept in a 45% acid acetic
solution, for 15 minutes, to remove colorant excess.

After the microscopic preparation study, it were calculated the next index:

» Mitotic index (Imw), or the cells percentage in division to the total number of cells,
using this formula:

Imo = Nm X 100/N;  where:

Nm - the total number of cells in mitotic division;

Nt - the total number of studied cells

A high mitotic index value shows that the tissue that were in division a large number
of cells.

» The mitotic index phases, or the cells percentage in different mitosis division
phases to the total number of cells in mitosis, using these formulas:

Im prophase% = Npor. X 100/N,, Where:

Npror. — the number of cells in prophase;
N, - the total number of cells in mitosis;

In metaphase% = Nmet. X 100/N,, where:
Nmet. - the number of cells in metaphase;
Nm - the total number of cells in mitosis;
Inanaphase% = Nanar. X 100/Np, where:
Nanat, - the number of cells in anaphase;
Nm - the total number of cells in mitosis;

Im telophase% = N, X 100/Ny,, where:
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Ntel. - the number of cells in telophase;
N, - the total number of cells in mitosis.

MITOZA FLOAREA-SOARELUI
A —————————————

D

Figure 1. The steps of the mitosis study: A — Preparing the sunflower seeds germination in the Petri
boxes; B — The germinated seeds; C — The colored radicules of sunflower using Schiff reactive; D —
The semi-permanently microscopic preparation, ready for study.

RESEARCHES RESULTS

Experimental results concerning the variability of the sunflower mitotic activity are
reported in table 1. In this respect, the mitotic activity of the sunflower genotypes studied,
expressed by mitotic index, was variable from 14,8% to 23,0% limits. From this point of
view, the analyze of the cells division highlighted the sunflower hybrids variability and their
specificity. Thus, the Romanian hybrid Saturn recorded the highest mitotic activity (23%),
fallowed by the PR63A82 (19,3%) and the Flavia (16,6%) foreign hybrids, and the lowest
mitotic activity (14,8%) was found discovered to the Romanian sunflower genotype
Minunea.

The prophase mitotic index (I, P%) recorded values included between 44,3%
(foreign genotype Flavia), 45,8% (Romanian genotype Minunea), 47,5% (Romanian
genotype Saturn) and 48% (foreign sunflower genotype PR63A82).

The metaphase mitotic index (I, M%) has registered 19,1% value (Minunea),
20,3% (PR63A82), 20,9% (Saturn) and 22,1% value (Flavia).

As regards the anaphase mitotic index (Im A%), its values ranged by 12,8% (foreign
genotype PR63A82), 13,2% (Romanian genotype Saturn), 13,8% (foreign genotype
Flavia) and 14,0% (Romanian genotype Minunea).

The telophase mitotic index (I, T%) has registered variable values included
between 18,4% (Saturn), 18,9% (PR63A82), 19,8% (Flavia) and 21,1% (Minunea).

In conclusion, the mitotic activity analyzes as well as the mitotic index phases
highlighted the sunflower hybrids genotypic specificity and that the bigger mitotic activity
was registered to the Romanian genotype Saturn. From this point of view, it was found
superiority of the mitotic index percentage to Saturn hybrid with the 35,7% bigger than
Minunea hybrid, with the 27,8% bigger than Flavia hybrid and with the 16% more than the
PR63A82 sunflower hybrid.

Proportionality intensity cell division to different genotypes is kept constant along the
different ontogenetic phases, therefore, the determination of mitotic activity in the
sunflower radicules could contribute to cell division particularities revealing to homozygote
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and heterozygote sunflower genotypes and their correlation with the heterosis. The
genotype responses in this study were probably genotype-dependent.
Table 1
The mitotic activity (In %) and the mitosis
index phases to sunflower”

Sunflower Nt  Np Im The mitosis index phases
genotypes i i % In P ImnM Im A Im T
% % % %
Saturn 26 6 23,0 475 20,9 13,2 18,4
Minunea 27 4 14,8 458 19,1 14,0 21,1
Flavia 24 4 16,6 44,3 221 13,8 19,8
PR63A82 31 6 19,3 48,0 20,3 12,8 18,9

* The average values of 50 determinations under the microscope

Nt - the total number of studied cells;
N, - the total number of cells in mitosis;
Im% - the mitotic index;

Im P% — the prophase mitotic index;

In M% - the metaphase mitotic index;
Im A% - the anaphase mitotic index;

Im T% - the telophase mitotic index;

X. the average values.

PR63A82
26%
Flavia
23%

Figure 2. The mitotic activity diagram (I, %) to four sunflower genotypes

Saturn
31%

Minunea
20%
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Saturn Minunea Flavia PR63A82

BIm prof. % OIm metaf. % Olm anaf. % BIm telof. %

Figure 3. Graphical representation of the mitosis index phases variability (I, % prophase,
metaphase, anaphase and telophase) to some sunflower genotypes

Figure 4. Aspects of the mitosis division to sunflower (seen under the microscope)
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CONCLUSIONS

1. The mitotic activity analyze as well as the mitotic index phases highlighted
variability of sunflower genotypes from this point of view.

2. The mitotic index was varied from 14,8% to 23,0% limits.

3. Also, was highlighted genotypic specificity of sunflower hybrids studied and the
fact that, the bigger mitotic activity of the meristeme it was recorded in Romanian genotype
Saturn.

4. The results confirm superiority of the Saturn hybrid in terms of mitotic index
percentage with the 35,7% bigger than Minunea hybrid, with the 27,8% bigger than Flavia
hybrid and with the 16% more than the PR63A82 sunflower hybrid.

5. The determination of mitotic activity to sunflower may contribute revealing the
peculiarities of cell division to homozygote and heterozygote genotypes and their
correlation with the heterosis.
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TO ,,IN VITRO” CULTURE
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REZUMAT

Acesta lucrare reprezinta un studiu de documentare. Sursa de documentare a fost
o bibliografie variata, precum si diferite site-uri de internet. Am incercat in aceasta lucrare
sé redam céteva dintre cele mai recente rezultate communicate de diferiti autori, privind
raspunsul florii-soarelui la cultura in vitro, atat in ceea ce priveste rezultatele actuale, cat si
unele perspective.

Cultura in vitro si micropropagarea pot constitui tehnici eficiente de multiplicare
rapidd a unui numar mare de genotipuri de floarea-soarelui. Embriogeneza somatica
indirecta, cu formarea de calus intermediar, este utila in cercetarile privind selectia in vitro
a formelor rezistente de floarea-soarelui la factorii de stres biotic si abiotic.

In general, raspunsul florii-soarelui la cultura in vitro depinde de mediul de cultura,
de genotip si de natura explantelor. Mediile de culturd variaza in functie de tipul de
organogeneza si embriogeneza.

ABSTRACT

This paper is a documentation study. The source of documentation was the various
bibliography and different internet sites. In this paper we tried to render the some recent
results communicated by different authors, regarding the sunflower response to in vitro
culture, both in terms of actual results as well as some perspectives.

In vitro culture and micropropagation can be effective techniques for rapide
multiplication to a large sunflower genotypes number. The indirect somatic embryogenesis
with the intermediate callus formation is useful in the researches regarding in vitro
selection for the resistant forms to biotic and abiotic stress factors.

Generally, the answer sunflower to in vitro culture depends by culture medium,
genotype and by explants nature. The medium culture varies with the organogenesis and
embryogenesis type.

INTRODUCTION

Sunflower (Helianthus annuus L.), as one of the most important oil-producing crops,
represents an important target for genetic improvement through gene transfer or somatic
hybridization. Unfortunately, sunflower is recognized as recalcitrant to in vitro culture. The
plant regeneration from sunflower protoplast was achieved by protocols that considerably
differ with respect to basal medium and concentration of growth regulators added. In most
cases regeneration was restricted to a small proportion of genotypes.

Efficient methods of sunflower regeneration are useful for facilitating breeding
programs for improved cultivars by providing rapid multiplication of plants having desirable
traits. The availability of a large number of regenerated plants increases the speed of
selection and further breeding cycles. It is also of considerable interest to apply the
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methods of plant genetic engineering to develop improved sunflower cultivars. The
application of these methods to sunflower improvements requires the development of
methods for the efficient production of plants which have been transformed to contain
foreign DNA. A number of methods are now available which allow the introduction of DNA
into and selection of transformed plant cells or tissue. The regeneration of whole
transformed plants from cells or tissue is often difficult or inefficient. For this reason
regeneration methods that are suitable for use in combination with methods of
transforming plant tissue are useful in the production of whole transformed plants. The
sunflower embryo is a convenient system for the comparative analysis of gene expression
in development.

There are many communication regarding the sunflower shoots regeneration by
hypocotyls explants, cotyledon or portions of leaves, apical meristemes, medullar
parenchyma and immature embryos, with or without formation of callus. Sunflower
hypocotyls protoplasts divide symmetrically to form loosely associated micro colonies
when cultured in liquid medium, whereas when embedded in agarose beads they divide
asymmetrically to give rise to embryo-like structures.

MATERIAL AND METHODES

This is a documentation study. The source of documentation was the various
bibliography and different internet sites. In this paper we tried to render the some recent
results communicated by different authors, regarding the sunflower response to in vitro
culture.

As the Elena Badea (2001), in vitro culture and micropropagation can be effective
techniques for rapid multiplication a large number of sunflower genotypes. The indirect
somatic embryogenesis, with intermediary callus formation, is useful in researches
regarding in vitro culture for the resistant forms to biotic and abiotic stress factors.
Therefore, extension of time to maintain the callus at culture medium is utile, because
favorized the increase of genetic variation within grown calluses and between regenerated
plants.

When it seeks shortened multiplication duration of the disease plant resistance, in
vitro obtained, the direct somatic embryogenesis is useful. Therefore, reducing
maintenance time at the culture medium to somatic embryos, lead to avoidance of the
device vegetative pronounced dwarfism phenomenon.

RESEARCHES RESULTS
It is well known that sunflower is a recalcitrant specie, highly difficult to be
genetically transformed. In order to improve in vitro sunflower protoplast regeneration,
Elena Rakosy-Tican and co. (2007), made the following experiment: three cultivars
(Romanian hybrids) and one inbred line were used for protoplast isolation from etiolated
hypocotyls. Isolated protoplasts were embedded in alginate disks and cultured in two
plating densities, using two culture regimes as indicated by previous authors. Plating
efficiency, callus development and plant regeneration were evaluated as well as old callus
histology. In cv. 'Select’, the effects of 1:50 hemoglobin and 1 mM spermidine were
assayed on asymmetric division and/ or plating efficiency. Plant regeneration from
hypocotyl protoplasts was achieved for two cvs., 'Florom 328" and 'Turbo’, with the former
proving once more its totipotency. Moreover, the histology of old green compact
protoplast-derived callus revealed a very well organized structure suggesting senescence.
In the non-responsive cv. 'Select’, hemoglobin was found to stimulate protoplast
asymmetric division and the development of heart-shaped embryo-like structures, while

spermidine stimulated overall protoplast plating efficiency.
Significant limitations to sunflower (Helianthus sp.) culture are fungal diseases, like
those caused by Verticilium dahliae and Sclerotinia sclerotiorum, because they not only
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affect yield but also affect the quality of the products. Conventional genetic improvement
has not been efficient to confer resistance, caused by the limited sources of effective
natural resistance to main pathogens and also to the polygenic character of the resistance
to pathogens like Sclerotinia. Despite several publications in sunflower genetic
transformation (Davey, M.R. et all., 2005; Charriere, F., Hahne, G.,1998), there was no
efficient or reproducible protocol. In Argentina, Laura Mabel Radonic and co. (2006)
determined that the selection by in vitro rooting in a Km culture medium is a successful
method as no escapes were obtained. Nevertheless some difficulties remain in sunflower
transformation as the in vitro regeneration of plantlets (TO) is via organogenesis, producing
chimeras that not necessarily will give an offspring (T1) that carries and/or express the
transgene. Therefore, the application of sequential transformation steps to introduce
several genes in sunflower is extremely difficult.

Table 1

Percentage of shoot frequency grouped by height, color/aspect, floral-bud and in
vitro rooting, according to the four analyzed characteristics
(by Laura Mabel Radonic, 2006)

C C-Km A A-Km

Lower than 2,5 57,3% 57,7% 23,6% | 53,5%

Height (cm) 2,5-3,5 11% 21,2% 29,9% | 24,5%
Taller than 3,5 31,7% 21,2% 46,5% @ 22,0%

Good 85,4% 59,6% 72,4% | 67,4%

Color/Aspect Affected 11,0% 25,0% 21,3% | 21,6%

Severely affected 3,7% 15,4% 6,3% 11,0%

No 74,4% 86,5% 63,0% 88,7%

Floral-bud
Yes 25,6% 13,5% 37,0% 11,3%
No 61,0% 100% 38,6% 99,3%

Rooting
Yes 39,0% 0% 61,4% 0,7%

In his studies, G. Nestares (2005), made the following experience: cotyledons from
20 inbred lines of sunflower were evaluated in vitro for their regeneration ability on two
culture media supplemented with growth regulators. Plant regeneration by direct
organogenesis was observed after 4 weeks. Significant differences among inbred lines
were found for the in vitro traits percentage of organogenic explants percentage of
shooting explants percentage of hypertrophying explants and percentage of callusing
explants. The medium effect was significant for all variables. Some in vitro traits displayed
significant genotype-culture medium interaction. Regeneration ability was influenced by
culture medium, genotype and their interaction and genetic parameters were estimated
taking this interaction into account. Heritability values ranged from 0.74 to 0.45. Strong
positive correlations were observed among the organogenesis-related traits 'percentage of
organogenic explants percentage of shooting explants and proliferation rate.
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In Ireland, Charriere F. and Hahne G. proved that somatic embryos or shoots can
be induced in vitro on immature zygotic embryos of sunflower depending on the sucrose
concentration of the culture medium. On a medium containing 3% sucrose only shoots are
induced while on a medium containing 12% sucrose somatic embryos are formed.
Although these two different reactions are not induced by changes in the concentration of
externally supplied growth regulators. the induction of both morphogenic events is
probably depending on internal hormone regulation, in response to the medium
composition. Addition of auxins or abscisic acid to the organogenic medium (3% sucrose)
induced somatic embryogenesis whereas addition of auxin polar transport inhibitors led to
shoot formation under otherwise embryogenic conditions (12% sucrose). Moreover,
among the cytokinins tested, zeatin had an unexpected embryogenic effect independently
of the sugar concentration of the medium.

Also, Geneviéve Jeannin, Roberte Bronner and Guinther Hahne (2004), proved that
immature zygotic embryos of sunflower constitute an experimental system where the
change of a single key factor (sucrose concentration) conditions the in vitro
morphogenesis to either organogenesis (87 mM sucrose) or somatic embryogenesis (350
mM sucrose). Experiments with a variety of culture media differing in the sugar type and
concentration, as well as osmotic pressure, indicate that a minimal threshold level of both,
sugar supply and osmotic pressure, are required for somatic embryogenesis, but not
organogenesis, to occur. The nature of the sugar used, though, was less important.

In Turkey, Turhan H., Baser I. (2004), determined that the response of sunflower
cultivars to drought stress under both in vitro and in vivo conditions. Murashige and Skoog
basal medium supplemented with a range of polyethylene glycol (PEG 1000)
concentrations was used for in vitro drought screening. Results from both in vitro and in
vivo experiments showed that plant growth decreased with increasing PEG
concentrations. In addition, there were differences between the cultivars in terms of their
response to drought. The significant correlations between in vitro (except number of roots)
and in vivo characters indicate that an in vitro approach could be useful in screening and
selecting for drought response prior to field trial. As a result, all in vitro characters
measured (except number of roots) could give clues for performance of sunflower
genotypes against drought in vivo.

In Argentina, Maria Laura Mayor (2002), in an attempt to broaden the knowledge
about the genetic control of the in vitro regeneration ability, made the following experience:
seven cytoplasmic male-sterile, seven fertile inbred lines, and their hybrids were evaluated
for their organogenic response in two different culture media. Among the F1 hybrids, the
genetic differences are due to a significant additive control mainly performed by the female
inbred lines. Nevertheless, there is an additive effect from the male inbred lines and a
dominant effect contributing to this variation. This last effect is confirmed with the presence
of heterosis. Furthermore, the parameters that outline the regeneration ability are positive
correlated. The analysis of females x males interaction suggests the exclusion of male
inbred lines which performed similarly in this interaction. The cross interaction genotype x
culture media shows that the genotypes are better adapted to a particular culture medium.
The Maria Laura Mayor study s showing the existence and control of the genetic variability
for the in vitro regeneration capacity is a useful tool to considering in a selection scheme
for this character in sunflower.

M. L. Mayor studys shall also give an indication of the success in regenerating
sunflower plants is influenced by the genotype, the media and the interaction between
them. The addition of casein hydrolisate in culture media does not diminish the percentage
of hyperhydric shoots. The regeneration rate does not improve also.

From the results obtained in Germany, Weber S. and co. (2000), concluded that
successful selection of interspecific hybrid progenies with superior ability to regenerate
shoots from apical meristems was performed in sunflower which now allows for the

57


http://scindeks.nb.rs/Related.aspx?artaun=37456
http://scindeks.nb.rs/Related.aspx?artaun=2050

Analele Universitatii din Craiova, seria Agriculturd — Montanologie — Cadastru Vol. XXXIX 2009

development of lines for improved biotechnological applications. Early generations of
interspecific hybrids originating from crosses between the two H. annuus CMS lines
"HA89' and Baso', and 9 wild species were screened for their ability to regenerate in vitro.
Evaluation of 36 progenies allowed to identify seven progenies from crosses involving H.
mollis, H. giganteus, H. strumosus, and H. decapetalus which showed a significantly
higher regeneration potential than the commercial hybrid "Albena’ regarding the number of
shoots per explants. Among these progenies, 47.2 to 62.4% of explants produced shoots
with an average of 2.3 to 3.5 shoots per cultured explants.

After Weber, S., sunflower regeneration in vitro was significantly determined by the
genotype. More than half of the investigated interspecific hybrids performed better than the
inbred "HA89' demonstrating that the high regeneration potential available in the wild
species can be efficiently transferred to cultivated sunflower. The seven progenies with
high regeneration potential in vitro were characterized by agronomic performance in the
field. Two of the interspecific hybrids derived from H. strumosus and H. decapetalus not
only showed a superior regeneration potential but also proved to be competitive to
commercial hybrids with regard to important agronomic traits, e.g. fat content and TGW.

CONCLUSIONS

1. In vitro culture and micropropagation can be effective techniques for rapid
multiplication of a large number of sunflower genotypes.

2. The plant regeneration from sunflower protoplast was achieved by protocols that
considerably differ with respect to basal medium and concentration of growth regulators
added. In most cases regeneration was restricted to a small proportion of genotypes.

3. The indirect somatic embryogenesis, with intermediary callus formation, is useful
in researches regarding in vitro culture for the resistant forms to biotic and abiotic stress
factors.

4. When it seeks shortened multiplication duration of the disease plant resistance,
in vitro obtained, the direct somatic embryogenesis is useful.

5. In vitro sunflower regeneration ability is influenced by culture medium, genotype
and their interaction. The cross interaction genotype x culture media shows that the
sunflower genotypes are better adapted to a particular in vitro culture medium.

6. In vitro approach could be useful in sunflower screening and selecting for drought
response prior to field trial.

7. The sunflower in vitro culture results obtained so far are not sufficient for practical
exploration of sunflower protoplast, but they are encouraging, because they prove that
plants regeneration possibility from protoplast.

8. Development of research in embryo culture is so alert, that an exhaustive
presentation is currently almost impossible. Ethical issues raised by the application of new
biotechnologies must be analyzed and solved with great thoughts and openness, but
hamper the progress of this promising field of genetics.
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REZUMAT
In lucrare sunt prezentate aspecte referitoare la structura epidermei frunzei de la
doué specii de Alchemilla (A. connivens si A. crinita). S-au realizat sectiuni tangentiale prin
limb (jupuiri ale epidermelor), analizdndu-se epiderma adaxiald si abaxiald, pentru a
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evidentia stomatele, forma si dimensiunile lor, celulele epidermice si perii. Descrierile
histo-anatomice ale epidermelor adaxiale si abaxiale de la cele doua specii de Alchemilla
sunt insotite de méasuratori micrometrice si fotografii originale.

ABSTRACT

The paper presents aspects which refer to the structure of the leaf epidermis in two
species of Alchemilla (A. connivens and A. crinita). We performed a tangential section
through the foliar limb (excoriations of the epidermis), analyzing the adaxial and the
abaxial epidermis, in order to highlight the stomata, their form and dimensions, the
epidermal cells and the hairs. The histo-anatomical descriptions of the adaxial and abaxial
epidermis in the two species of Alchemilla are accompanied by micrometric measurements
and original photos.

INTRODUCTION

In Romania, the species of Alchemilla can be found almost exclusively in the
mountainous regions to the alpine ones.

For Alchemilla, the leaf is the organ which offers many diagnems, taking into
consideration the fact that it has a higher variability as compared to other organs (the
flower, the fruit and the seed) which are less variable.

The leaf anatomy to Alchemilla is less approached in the consulted literature.

In this context, the paper presents the histo-anatomical aspects of the leaf in
tangential section, respectively adaxial and abaxial epidermis in the two species of
Alchemilla (A. connivens and A. crinita).

The structure of the leaf stalk and of the foliar limb, in a cross-section, was
presented in a previous paper (Violeta Boruz 2006).

MATERIAL AND METHOD

The investigated material, represented by basal leaves, comes from the Parang
Mountains. It has been preserved (in 70% ethylic alcohol) to the full flowering of the plants.
We performed a tangential section through the foliar limb (excoriations of the epidermis),
analyzing the adaxial and the abaxial epidermis, in order to highlight the stomata, their
form and dimensions, the epidermal cells and the hairs. Clarification and coloring sections
were made according to the methodology of M. Andrei & Roxana Paraschivoiu 2003. The
preparations have been analyzed with a Nikon microscope and photography with a Nikon
camera. Measurements were made on microscope MC-3. There were 10 measurements
each (the epidermal cells, the stomata, the hairs) or 10 counts (the stomata and the hairs).
Have been considered the highest individual value (V) the minimum individual value (V)

and average ( 7) which is the arithmetic average of the 10 individual values.
RESULTS AND DISCUSSIONS

Alchemilla connivens Buser

Tangential section through the limb. The epidermis

a. Adaxial epidermis (fig. 1) is composed of tangentially elongated cells, with thin
side walls, sinuous, without intercellular spaces.

Length of epidermal cells: Vi = 112.5 pm; Vi, = 72 um; X =95.85 um.
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Fig. 1. Adaxial epidermis to A. connivens: the epidermal cells, the stomata (Oc. 10x, Ob. 40, Orig.)

The width of epidermal cells: Vy = 63 um; Vi, = 45 um; X =576 pum.
As annexes of the epidermis are the stomata and the hairs.
The stomata are rare, anomocytic type, the average cells length the stomata 34.848

pum and average width of 25.344 um. The hairs are unicellular, elongated and pointed
ends. Length the hairs: Vy = 774 pm; V, = 450 um; X = 620.1 um.

The hairs density could not be determined because they are very rare and in many
microscopic fields do not appear.

b. Abaxial epidermis (fig. 2) is composed of cells somewhat smaller than those on
the upper epidermis. The cells are tangentially elongated and stronger cell walls sinuous
(fig. 2) compared with the upper epidermis cells.

Fig. 2. Abaxial epidermis to A. connivens: the epidérmal cells, thé stomata (Oc. 10x, Ob. 40, Orig.)
Length of epidermal cells: Vy = 94.5 um; Vi, = 63 um; X = 81 um.

The width of epidermal cells: Vi = 58.5 um; Vy, = 31.5 um; X =39.15 pum.
As annexes of the epidermis are the stomata and the hairs.
The stomata are anomocytic type. They are more numerous than the adaxial

epidermis, average length 33.44 um and average width is 21.472 um.
The hairs (fig. 3) are more numerous than the adaxial epidermis. They are
unicellular, sharp pointed.

Length of the hairs: Vyy = 765 um; V, = 495 um,; X =634.5 pm.
Density of the hairs / mm?: Vy = 18 / mm?, Vi = 6 / mm?% X =12 / mm?2.
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Fig. 3. The hairs on abaxial epidermis to A. connivens (Oc. 10x, Ob. 10, Orig.)

Alchemilla crinita Buser

Tangential section through the limb. The epidermis

a. Adaxial epidermis (fig. 4) is composed of polygonal cells with walls moderately
curled, without intercellular spaces. Length of epidermal cells: Vy = 60.75 um; Vi, = 33.75
um; X =47.7 um. The width of epidermal cells: Vi = 33.75 um; Vi, = 15.75 um; X =
24.975 um.

The stomata are anomocytic type. Length of the stomata: Vy = 31.5 um; V,, = 27

um; X = 28.8 um. Density of the stomata: Vi = 191 / mm?% Vi, = 85/ mm?% X = 136 / mm
2

N
&

i

Fig. 4. Adaxial epidermis at Alchemilla crinita: the epidermal cells, the stomata
(Oc. 10x, Ob. 40, Orig.)

b. Abaxial epidermis (fig. 5) is composed of cells with polygonal shape, where the
walls are strongly curled. Length of epidermal cells: Vi = 45 um; Vi, = 29.25 um; X = 36.9
um. The width of epidermal cells: Vy = 29.25 um; Vi, = 15.75 um; X =20.7 pm.

The stomata are anomocytic type (with annexes cells which do not differ essentially

from the neighboring epidermal cells). They are almost evenly distributed on both

epidermis, that leaves can be called amphistomatic. Length of the stomata: Vy = 27 um;
Vi = 22.5 pm; X = 24.975 pum. Density of the stomata: Vy = 276 / mm?%; Vi, = 191 / mm?;

X =219/ mm?
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Fig. 5. Abaxial epidermis at Alchemilla crinita: the epidermal cells, the stomata
(Oc. 10x, Ob. 40, Orig.)

The hairs (fig. 6) are unicellular elongated. Length of the hairs: Vy = 1260 um; Vp, =

1026 um; X = 1115.1 um. Density of the hairs: Vi = 18 / mm?; Vi = 12 / mm?, X = 14/
2
mm?>.

Fig. 6. Abaxial epidermis with the hairs at the Alchemilla crinita (Oc. 10x, Ob. 40, Orig.)

CONCLUSIONS
After analyzing the material we can say that structurally speaking the stomata are of
anomocytic type.
The epidermal cells in both species of Alchemilla analyzed are higher on adaxial
epidermis than the abaxial epidermis.
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ASPECTS REGARDING THE PHYSICAL-CHEMICAL AND
PHYSIOLOGICAL CHARACTERISTCS IN DROUGHT RESISTANCE
OF WOODEN SPECIES

LUMINITA BUSE-DRAGOMIR
University of Craiova, Faculty of Horticulture

Key words: drought, water content, osmotic pressure, transpiration

REZUMAT

In zonele secetoase, productivitatea plantelor lemnoase este determinatd de
capacitatea lor de a-gi pastra activitatea fiziologica in conditiile unei aprovizionéari limitate
cu apa. Cercetarile care fac obiectul prezentei lucrdri au avut ca scop stabilirea
particularitatilor fizico-chimice gi fiziologice implicate in rezistenta la secetd a speciilor
Acer campestre, Eleagnus angustifolia, Quercus robur, Alnus glutinosa, Populus alba,
Salix alba.

Rezultatele obtinute in urma determinarilor ne permit s& apreciem céa dintre cele sase
specii luate in studiu, Acer campestre si Eleagnus angustifolia suporta cel mai bine stresul
hidric, Quercus robur are o rezistentd moderata, iar Alnus glutinosa, Salix alba si Populus
alba, sunt cele mai sensibile.

ABSTRACT

In droughty areas, wooden plants productivity is determined by their capacity to
preserve the physiological activity under the conditions of a poor water supply. The
researches in the hereby survey aim at establishing these characteristics at the following
species: Acer campestre, Eleagnus angustifolia, Quercus robur, Alnus glutinosa, Populus
alba and Salix alba.

The results that were obtained after the determinations allow us to appreciate that,
between the 6 species used in the survey, Acer campestre and Eleagnus angustifolia best
dealt with water supply interruption, Quercus robur have an average drought resistance,
while Alnus glutinosa, Salix alba and Populus alba are the most sensitive to water supply
interruption.

INTRODUCTION

For a long time, it was believed that plants resistance to droughty periods is a
phenomenon that is caused by a decrease of the transpiration process. The drought
resistance is a much more complex phenomenon that cannot be estimated after one or
another physiological process.

The physiologic plant activity is first of all determined by the physical-chemical
characteristics of the protoplasm: viscosity, permeability, available and attached water
content, the osmotic pressure of cell juice.

It is rather difficult to establish the biotypes that are resistant to drought, because
these plants have different characteristics and action simultaneously, this fact giving the
resistant characteristic.

MATERIAL AND METHOD
The drought resistance of the six species used in the survey was tested by cropping
them in vegetation pots, under balanced soil humidity. This way, plants developed under
average humidity conditions, and at some time, water supply was interrupted, and the
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physiologic and physical-chemical indexes were compared, in the lack of water and under
average humidity.

The osmotic pressure of cell juice in leaves was determined by the plasmolitic

method.

The concentration of cell juice (expressed in % s.d.s.) was determined by refractor
metric means (Abbe refractometer).

The total water content- was determined by introducing the weight vegetal material
and drying it at a 105°C temperature, until its weight was constant. There was made a
difference between the fresh vegetal material and the dried vegetal material, and the result
was expressed in %. Water forms were determined by the Dumanski method, while the
transpiration intensity, by the lvanov method.

RESULTS AND DISCUSSIONS

The leaves transpiration intensity

In order to measure the transpiration intensity at the plants that were used in the
experiments, plants were average water supplied between 5 and 10 days, after which
water supply was interrupted.

From the facts in the gr. 1, we can conclude that the least variations of transpiration
intensity, as a result of stopping water supply was at Eleagnus angustifolia species, while
the most damaged species was Populus alba. It lost important water quantities during the
transpiration process.

| 2 1§
Salixalba . 3
3,46
2,16
Populusalba . g
3,4
2,1
Alnus glutinosa .
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Gr.1.The leaves transpiration intensity(g/dm?®/h)

The total water content of plants insignificantly decreased in the case of Eleagnus,
it was noticed an average decrease of water content at Quercus robur and Acer
campestre, and an important water loss at Salix alba and Populus alba, which, after 7 days
of water supply interruption began to flag.Regarding the free and attached water content,
at all species used in the survey, while reducing the water supply there was noticed an
increase of the attached water content, and a decrease of the free water content.
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The concentration of cell juice

The increase of cell juice concentration, while water supply was interrupted is the

result of the decrease of the total water content; there is a correlation between the two
parameters.

Pursuit to this fact, the highest cell juice concentration was noticed after 7 days, and
the highest values were noticed at the Quercus robur leaves.
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Gr.5. The concentration of cell juice(%s.d.s)

The osmotic pressure of cell juice had high values at the plants at which the water
supply was interrupted, these being directly proportional to the cell juice concentration.
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The highest osmotic pressure was noticed at Acer and Quercus plants, after 7 days
after the water supply was interrupted.

The increase of the osmotic pressure, under drought conditions is of highly
importance, because it provides the ascension of the soil solution in the plant.

Salixalba

Populusalba

Alnus glutinosa

Quercus robur

Eleagnus angustifolia

Acer campestre

Gr.6. The osmotic pressure of cell juice(atm)

CONCLUSIONS

- The results that were obtained after the determinations allow us to appreciate that,
between the 6 species used in the survey, Acer campestre and Eleagnus
angustifolia best dealt with water supply interruption.

- Quercus robur have an average drought resistance, while Alnus glutinosa, Salix alba
and Populus alba are the most sensitive to water supply interruption. This is why at
the latter mentioned species there were noticed many physical-chemical changes.

- It is to be known that, apart from the physiological accommodation of plants to
drought conditions, there must be taken into consideration the morphologic
accommodations: development of the root system, protective tentacles, and the
position of stomata on the leaves, the thickness of the cuticle.
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CERCETARI PRIVIND ACTIUNEA POLUANTILOR ATMOSFERICI
ASUPRA FIZIOLOGIEI PLANTELOR LEMNOASE SPONTANE DIN
JUDETUL MEHEDINTI

SURVEYS ON THE ATMOSPHERIC POLLUTING ACTION ON THE
PHYSIOLOGY OF SPONTANEOUS WOODEN PLANTS IN MEHEDINTI
COUNTY

LUMINITA BUSE- DRAGOMIR
University of Craiova, Faculty of Agriculture
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REZUMAT

Experientele efectuate in anii 2008-2009 au avut drept scop stabilirea efectului nociv
al poluérii asupra vegetatiei lemnoase spontane din judetul Mehedinti.

Ca zona critica sub aspectul poluérii s-a ales zona vestica a orasului Drobeta-Turnu-
Severin, in care sunt amplasate Combinatul de apa grea, ROMAG PROD si centrala
termica, ROMAG TERMO. Determinarile au fost efectuate pe speciile Corylus avellana,
Crataegus monogyna, Robinia pseudacacia, Quercus robur, Populus tremula, Juglans
regia si Acer campestre

Dintre speciile luate in studiu, cea mai rezistenta s-a dovedit a fi Robinia pseudacacia
urmata de Acer campestre si Quercus robur .Speciile cele mai sensibile la actiunea
poluantilor sunt Juglans regia, Corylus avellana si Populus tremula.

ABSTRACT

The experiments that were taken in 2008-2009 aimed at establishing the harmful
effect of pollution on the wood spontaneous vegetation in Mehedinti County.

As a critical polluted area it was chosen the western part of Drobeta —Turnu-Severin,
where can be found the Heavy Water Factory, ROMAG PROD and the Thermal Station,
ROMAG TERMO. Determinations were made on the following species: Corylus avellana,
Crataegus monogyna, Robinia pseudaccacia, Quercus robur, Populus tremula, Juglans
regia, Acer campestre. . Of all species used in the survey, the most resistant to polluting
factors was Robinia pseudoaccacia followed by Acer campestre and Quercus robur. The
most sensitive species to polluting factors were: Juglans regia,Corylus avellana, Populus
tremula.

INTRODUCTION

Knowing the action of atmospheric polluting factors on plants is very important, not
only from the metabolic changes point of view, but also on the use of plants in populated
and industrial areas.

For foresters, farmers and wine-growers the atmospheric pollution can damage
wood, fruit or wine. Atmosphere pollution is a reality nowadays.

It can harm cultivated and spontaneous plants in different percentages, depending
on the nature of the polluting factor, the species involved in the pollution process and the
clime conditions in the polluted area.

Even if overreactions aimed at making people conscious of the danger, it is now time
to solve this serious pollution matter.

MATERIAL AND METHOD
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The experiments that were taken in the summer of 2009 aimed at establishing the
harmful effect of pollution on the wood spontaneous vegetation in Mehedinti County.

As a critical polluted area it was chosen the western part of Drobeta —Turnu-Severin,
where can be found the Heavy Water Factory, ROMAG PROD and the Thermal Station,
ROMAG TERMO. Determinations were made on the following species: Corylus avellana,
Crataegus monogyna, Robinia pseudaccacia, Quercus robur, Populus tremula, Juglans
regia, Ager campestre. For the comparative survey, there were made determination on
plants belonging to the same species, placed at a 30 km distance from the pollution
source. On the material chosen for experiments there were determined: the intensity of
transpiration, the concentration of the cell juice, the total content of water, the quantity of
assimilated pigments, the intensity of photosynthesis and respiration.

The concentration of the cell juice (expressed in % s.u.s.) was determined by
refractor metric means, i.e. the juice was obtained by pressing on the leaves with a steel
press.

The quantity of assimilated pigments in leaves was determined using a specter-
photo-meter UV-VIS Jasco 650.

RESULTS AND DISCUSSIONS
The intensity of photosynthesis

Both at the plants situated in the polluted area, and the witness plants there was
measured the dioxide quantity which was absorbed by the leaves exposed to a 25000 light
intensity and at a 25°C temperature.

At Juglans regia seedlings in the polluted area there was noticed a significant
decrease of the photosynthesis process, i.e. 58.2% of the intensity of photosynthesis of
control plants.

At the Corylus avellana leaves there was also noticed a decrease of the
photosynthesis process, i.e. 70% of the value of photosynthesis process of withess plants.

Locus tree leaves best supported the action of polluted factors, and the
photosynthesis process intensity only decreased with 3%.

The decrease of the photosynthesis process at most of the plants that were used in
the survey can be a result of: the decrease of the assimilating surface, as a cause of
leaves necrosis, the decrease of the assimilated pigments quantity, closing of stomata.

OFRLNWMOUGLIO
|

Gr.1- The influence of atmospheric pollution on the photosynthesis process (cm3C02/dm2/h)
The intensity of the respiration process
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Taking into consideration the respiration process, the data that were obtained in the
survey were contradictory. If at Corylus avellana, Crataegus monogyna, Juglans regia and
Robinia pseudacacia, the respiration process increased, at Quercus, Populus and Acer,
the values of the process were less than the ones at the control test.

These variations can be a result of the change of the enzymatic action under the
influence of polluting factors.

The intensity of the transpiration process

After the experiments were taken, it was noticed that atmospheric pollution causes an
increase of the transpiration process, the highest increases being at the Juglans regia,
Corylus avellana and Populus termula.

The increase of the transpiration intensity is a result of the change of the stomata
apparatus and of cell permeability.

The plant water content

Knowing the water content of plants damaged by polluting factors is of a great
importance, because water is the primer element that conditions the normal development
of organisms. It both influences the intensity, but also the direction of the development of
every physiological process.

Photosynthesis, respiration, enzymatic processes and growth are linked to the
tissues water content.

According to the facts in table 1, plants in the polluted area had a less water content,
in comparison with plants in the witness area.
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Gr.2. The influence of atmospheric pollution on the respiration process
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Gr.3 The intensity of transpiration process(mg/dm?h)

Table 1
The total water content of polluted plant leaves (%)

Corylus avellana 82,1 69,8
Crataegus monogyna 82,3 75,2
Robinia pseudacacia 81,5 80,0
Quercus robur 81,0 79,1
Populus tremula 86,2 82,6
Juglans regia 84,3 68,9

Acer campestre 81,5 79,4

The concentration of cell juice -The refractometric determinations of cell juice
concentration, which was extracted from the leaves of plants used in the experiments were
expressed in % s.d.s., and indicated an increase, under the influence of atmosphere
polluted factors.

10

O N &M O @

Gr. 4.The concentration of cell juice(%s.d.s.)
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The intensity of plain assimilation
The data show that important biomass decreases were noticed at Juglans, Corylus,
Crataegus and Populus species, while Robinia, Quercus and Acer were less damaged.

Table 2

The intensity of plain assimilation(g/m?/day)

Corylus avellana 4,51 3,23
Crataegus monogyna 4,83 3,73
Robinia pseudacacia 4,17 4,02
Quercus robur 3,97 3,43
Populus tremula 5,16 3,97
Juglans regia 5,05 3,88

Acer campestre 4,29 3,83

The assimilated pigments content

The quantity of the assimilated pigment was established using a specter photo meter.
It was noticed that at all plants in the polluted area the pigment content decreased. Also,
the ratio between yellow and green pigments changed (the green pigments quantity
increased). The highest changes of the assimilated pigments content were at Populus,
Juglans and Corylus species.

The decrease of the pigments content at the plants in the polluted areas could have
been caused by: stop of the synthesis of the plastids protean stroma, the direct damage of
chloroplasts, replace of the magnesium atom with the hydrogen one, and formation of
pheophytine, the increase of oxidative process activity in the damaged tissues

Table 3

The quantity of assimilated pigments in leaves (g/100g veg. mat.)
Corylus avellana 0,810 0,357 0,148 0,305
Crataegus monogyna 0,773 0,322 0,149 0,302
Robinia pseudacacia 0,738 0,297 0,146 0,295
Quercus robur 0,817 0,363 0,144 0,310
Populus tremula 0,612 0,223 0,140 0,249
Juglans regia 0,659 0,281 0,145 0,233
Acer campestre 0,820 0,360 0,150 0,310
Corylus avellana 0,740 0,240 0,146 0,354
Crataegus monogyna 0,765 0,286 0,159 0,320
Robinia pseudacacia 0,738 0,290 0,148 0,300
Quercus robur 0,799 0,320 0,159 0,320
Populus tremula 0,590 0,211 0,129 0,250
Juglans regia 0,614 0,206 0,130 0,178
Acer campestre 0,799 0,330 0,149 0,320

CONCLUSIONS

74



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXIX 2009

- The main polluting sources in Mehedinti County are ROMAG PROD, by
hydrogensulphide emissions, and ROMAG TERMO, which, by the dioxide, sulphur
dioxide, nitrogen oxides and suspension powders in the atmosphere lead to the
increase of polluting substances in the atmosphere.

- Atmosphere pollution in the industrial area in Mehedinti County has many damaging
effects on plants;

- The most damaged process is the photosynthesis one, which stands for almost one
half of the photosynthesis of unpolluted plants;

- As a result of the decrease of the photosynthesis process, the assimilated quantity
decreases, too;

- Regarding the respiration process, there cannot be established a direct correlation
between its intensity and degree of pollution;

- As aresult of the changes of the stomata apparatus and as a result of the decrease
of cell permeability, the intensity of the respiration process increased at most of the
plants used in the survey;

- Determining the total water content in the leaves points out a decrease, with a direct
link between the increase of cell juice concentration;

- The quantity of assimilated pigments decreases at the plants in the polluted areas,
while the ratio between the green and yellow pigments changed, too;

- Of all species used in the survey, the most resistant to polluting factors was Robinia
pseudoaccacia (locus tree), followed by Acer campestre (common maple) and
Quercus robur (oak tree);

- The most sensitive species to polluting factors were: Juglans tree (nut-tree). Corylus
avellana (peanut tree), Populus tremula (aspen).
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EVALUAREA IMPACTULUI PRODUS DE S.C. MITTAL STEEL S.A.
ASUPRA APELOR DIN ZONA GALATI
THE EVALUATION OF THE IMPACT PRODUCED BY S.C. MITTAL STEEL
S.A. ON THE WATER IN THE GALATI COUNTY

A.CHIRIAC?, OLIMPIA PANDIA?, OLIMPIA BUZIAY, DEBITA MIHAELA?®, I. SARACIN?
University of Galati, Faculty of Agriculture, University of Craiova®
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REZUMAT
,Poluarea reprezinta contaminarea mediuluii inconjurator cu materiale care
infesteaza sanatatea umana, calitatea vietii sau functia naturala a ecosistemelor”.

ABSTRACT
“The pollution represents the contamination of the environment by materials which
harm the wealth, the quality of life and the natural functioning of the ecosystems”.

INTRODUCTION
S.C. MITTAL STEEL S.A. Galati is the biggest steel producer from the country and
one of the biggest production capacities from Central and East Europe, both concerning
the designed capacity and the technological possibilities generated by the available
equipment. It produces and commercializes finite and flat steel products and long steel
semi-finished goods, in a various assortment totalizing more than 350 types of steel.

Figure 1. Location of Arcelor MITTAL GALATI

The aggregate works functions continuously having a linear technological flow; it
starts from the raw materials warehouse to the warehouse and the loading platform with
the finished products. The raw materials discharged into the ore ship are transported by
belts and brought in normal and large CFR wagons as iron ore, coking coals, calcite and
charcoal ore. Then, they are taken from warehouses and worked up in ores agglomeration
factories and in coking batteries.
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The raw materials, in the form of paddle or coke, are sent directly to the storage
yards and from here to the furnace for producing cast iron.

The disposing of the aggregate work at a distance of 3-5 km far from the inhabited
zone and on the direction NE-SW which overlaps the predominant direction of the wind
assuring a good absorption, a good transfer of noxa emitted in the atmosphere most time
of the year but also an adequate dispersion of these is very important from the ecological
point of view.

- Electric Arc Fumace
- Produces molten sheel, Steel Refining Facility

Iron Ora

W1 -
9y

Coal Injaction

Basic Oxygen Furnace
Produces molen steel. Blootiis Billets

Pig Iron Casting

Produces motten pig iron from iron ora.

Figure 2. The technological flow

MATERIAL AND METHOD

For determining the polluting emission resulting from the production process it was
pursued:

-the identification of the tributaries contribution with the two sections: upstream and
downstream;

- the quantization of these effects on the qualities of the natural receivers;

- the analysis of the evolution of the quality chemical indicators;

The evaluation of the post impact due to the industrial activity on the S.C. MITTAL
STEEL S.A.Galati siderurgical platform was done in view of both the spatial dimension (the
control sections on Siret River and Danube River being under the influence of the three
industrial tributaries) and the temporal dimension (following the quality evolution under
chemical aspect between 2003-2006).

For the identification of the tributaries contribution, the S.C. MITTAL STEEL S. A.
Galati upstream and downstream platform sections (Siret River) and the Siret — Danube
upstream and downstream confluence were chosen for analysis. We mention that between
the control sections on the Siret River chosen for this analysis, there is no other effluent
evacuation, only those coming from S.C. MITTAL STEEL S.A. Galati discharged in Siret
River by Malina and Catusa River, and those three industrial tributaries flow into Siret
River less than 10 kilometres of the confluence with the Danube.

For determining the three tributaries weights deriving from the S.C. MITTAL STEEL
S.A. Galati platform and the quantization of their effects on the quality of the natural
receivers, downstream/upstream reports for the indicators used in the analysis, both for
the sections of reference for this objective on Siret river and for those of reference for the
analysis goal on Danube River were calculated.
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The analysis of the quality chemical indicators in 2003-2008 in the S.C. MITTAL
STEEL S.A. Galati (Siret River) platform upstream- downstream control sections illustrated
the following aspects:

In the large majority of the controlled situations, the concentration level of dissolved
oxygen indicated the first category of water quality according to STAS 4706/88, from 10
downstream/upstream reports, 8 were values over the unity, hence 80%;

e The indicator BCOs was permanently, by the concentration level, above the limit of
the first category of water quality in the S.C. METTAL STEEL S.A. Galati platform
upstream section, situation also confirmed by the downstream/ upstream report.

e The concentration of the CODMn indicator between 2003-2006 in the S.C.MITTAL
STEEL S.A. Galati upstream section was above the limit of the first category of water
quality, and the subunitary values of the downstream / upstream report doesn’t indicate
an influence in point of the industrial platform;

e The downstream/ upstream report for the suspension parameter indicates
supraunitary values in a proportion of 66% from the analyzed situations, which proves that
this indicator in the downstream section has often presented higher values than those from
the upstream;

e For the calcium parameter from the analysis it can be estimated that the tributaries
contribution from S.C. METTAL STEEL S.A. Galati is small enough- in 60% from the
analyzed situations the downstream/upstream report was supraunitary; the concentration
level of this indicator corresponds to the first category of water quality, according to STAS
4706/88;

e For the Mg indicator the downstream/upstream report indicates various supraunitary
values - 90%- which allows the estimation that the industrial effluents contribution from
S.C.MITTAL STEEL S.A. Galati is significant at this parameter;

e The chloride parameter within the analyzed period, 2003-2006, presented higher
concentrations in platform downstream section than those illustrated in the S.C.MITTAL
STEEL S.A. Galati upstream section in proportion of 77,7%. As level of concentration, this
was within the limits of the first category of water quality, according to STAS 4706/88;

e The sulphate concentration level was within the limits of the first category of water
guality and the values of the downstream/upstream report indicates a proportion of 30%
for the supraunitary values, hence an insignificant effluents contribution on the platform.

e The nitrate in the great majority of the analyzed situations through the emphasized
concentrations were within the limits of the first category of water quality, and the analyze
of the downstream/upstream report indicates a proportion of 33,3% supraunitary values;

e The nitrate were within the limits of the first category of water quality (STAS
4706/88), and the downstream/upstream report of the analyzed situations indicates only
one supraunitary value-10%;

e The phosphorus through the emphasized concentrations between 2003-2006
confers the “degraded” quality for the downstream section; the downstream/upstream
report indicates 77,7% supraunitary values, showing an substantial contribution of the
effluents on the platform for this parameter;

e The ammonium (the first category of quality 1mg/l ) in 61,5% from the analyzed
situations in the platform downstream section was above the limit of the first category of
water quality, while in the upstream section the exceeding of the limit of the first category
of water quality was in proportion of 30%; it can be appreciated the significant contribution
of the industrial activity from S.C. MITTAL STEEL S.A. Galati to this parameter which
confer the “degraded” quality for the downstream section;

e The phenols represents one of the factors that give the “degraded” quality to the
Siret’'s water downstream the industrial platform; the concentrations level at this indicator
was permanently above the limit of the first category of quality between 2003-2006, and
the downstream/upstream report values indicates 85,7% supraunitary values;
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e The downstream/upstream reports’ analysis for the Fe indicator illustrates various
supraunitary values — 70%- from the analyzed situations (hence it illustrates the tributaries
contribution from S.C.MITTAL STEEL S.A. Galati). Studying the ferrum evolution within
between 2003-2006, it can be observed the constant depreciation of the limit of the first
category of water quality;

The analysis of the quality chemical indicators within 2003-2006 in the Siret-Danube
confluence upstream-downstream control sections illustrated the following aspect:

e The oxygen operating conditions through the DO indicator illustrates the first
category of quality both before and after the Danube-Siret confluence. The
downstream/upstream reports had supraunitary values in proportion of 90% from the
analyzed situations (fig. nr.);

e The CBO:s indicator analyzed within the period 2003-2006 was within the limits of
the first category (STAS 4706/88) in the large majority of the analyzed situations both in
upstream and downstream of the confluence with Siret River.

Yet, the supraunitary values of the downstream/upstream report indicate a contribution of
organic matter (80%) of the Siret River;

e The downstream/ upstream report values for the suspension parameter indicates
supraunitary values in proportion of 90%, which would illustrate that after the confluence
with Siret River, the Danube’s water presented increased concentrations for this indicator;

e For the calcium parameter from the analysis of the diagrams and of the Siret —
Danube confluence downstream/upstream report, it can be appreciated that the values
were supraunitary in proportion of 80%, which would indicate a certain contribution of Siret
River at the charging with calcium of the Danube’s water in this sector;

e The Mg indicator for the concentrations level was within the limits of the first
category of quality for the surface waters, but the supraunitary values of the
downstream/upstream reports indicates the Siret’s contribution in achieving concentrations
level illustrated in the Danube’s water;

e The analysis of the chloride parameter indicates the first category of quality for the
Danube’s water in the analyzed sector; the supraunitary reports illustrate a bigger
concentrations of this indicator after the confluence with Siret river;

e The level of sulphate concentrations was within the limits of the first category of
water quality for the surface waters, both upstream and downstream the confluence with
Siret River, but the values of downstream/upstream reports indicates higher
concentrations after the confluence with Siret River (100%);

e The nitrite in the large majority of the analyzed tests was through the emphasized
concentrations within the limit of the first category of water quality for surface waters. The
downstream/upstream reports (the Siret-Danube confluence) analyzed between 2003-
2006 indicates supraunitary values in proportion of 100%;

e The phosphorus through the emphasized concentrations within the period 2003-
2006 confers the “degraded” quality for the Danube’s water in the Siret confluence
upstream and downstream sections. The downstream/upstream reports indicates
supraunitary values in proportion of 80%;

e The emphasized concentrations for the ammonium indicator confers the first
category of quality for the Danube’s water in the analyzed sector between 2003-2006;

e The phenols are one of the polluting elements for the surface waters from the Siret-
Danube confluence sector.

The diagram analysis indicates a constant exceeding of the limit of the first category of
quality for the surface water; the downstream/upstream reports values were supraunitary
in proportion of 66%, illustrating a possible contribution of the Siret River to this indicator;

e The analysis of the ferrum indicator within 2003-2006 in the Siret -Danube
confluence downstream-upstream sections shows various exceeding of the limit of the first
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category of quality estimated by STAS 4706/88 for the surface waters; the period 2003-
2006 indicates very increased concentrations level for this indicator.
The downstream/upstream report values were supraunitary in proportion of 100%, clearly
indicating the ferrum charging of Siret- downstream the S.C. MITTAL STEEL S.A. Galati
platform.
CONCLUSIONS
The analysis of the results led to the emphasis of the following conclusions:

e Zn- in comparison with the limit of 0,03 mg/l (STAS 4706/88) all the emphasized
concentrations indicated both downstream and upstream exceeding of the MAL,
increased concentrations downstream in comparison with upstream Siret-Danube
confluence were identified in proportion of 40%o0;

e Cu- through the level of emphasized concentrations in the Danube confluence
upstream/downstream sections was within the limits stipulated by STAS 4706/88; yet the
downstream/upstream report analysis indicates a proportion of 90% of the supraunitary
values;

e Cr- was above the MAL (STAS 4706/88) only in May 2006 (the analysis was
effectuated within the period 2003-2006), the rest of the concentrations of this parameter
being within the limits of the category of quality stipulated by the norms in force, in 40% of
the analyzed situations the level of concentrations of this indicator was higher downstream
the confluence with Siret River, indicating the industrial effluents contribution from S.C.
MITTAL STEEL S.A. Galati

e A special situation indicated the analysis of Cd parameter between 2003-2006 both
downstream and upstream the confluence with Siret River, the emphasized concentrations
exceed a lot the MAL stipulated by STAS 4706/88 (startling concentrations between 2003-
2004), but for the achievement of this concentration level, the downstream/upstream
reports analysis indicates a contribution of the industrial effluents (through Siret River) of
only 50%;

o Pb- excepting some periods of 2003 (June) when the MAL 4706/88 was exceeded,
in the rest of the analyzed situations the concentrations of this parameter were within the
limits of the first category of quality for the surface waters; in 60% of the analyzed situation
the values of the downstream/upstream report were supraunitary.

e Mn- exceeding the MAL (maximum admitted limit) of the first category of quality of
surface waters in the Siret-Danube confluence downstream section in 2003; the
downstream/upstream reports had supraunitary values in proportion of 80%;

e For the comparative evaluation of the industrial tributaries effects from S.C.MITTAL
STEEL S.A. Galati, both concerning the Siret's quality downstream the platform and after
its confluence with the Danube river, we present the centralized proportional expression of
the values of the downstream/upstream report within 2003-2006.

e According to the obtained data, it can be observed that, in the case of the majority
of the analysed indicators, the concentrations level emphasized in the Siret confluence
downstream section is higher (the supraunitary downstream/upstream reports values);
consequently, it can be assumed that, the influence of the industrial tributaries from S.C.
MITTAL STEEL S.A. Galati are felt at least from a distance as big as the distance of the
Siret-Danube confluence.
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BIOLOGIC IN PERIOADA 2003-2008 LA S.C. MITTAL STEEL S.A. GALATI

THE ANALYSE OF SURFACE WATER QUALITY FROM A BIOLOGICAL
POINT OF VIEW AT S.C. MITTAL STEEL S.A. GALATI
BETWEEN 2003-2008
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REZUMAT

For the identification of the tributaries contribution, the S.C. MITTAL STEEL S. A.
Galati upstream and downstream platform sections (Siret River) and the Siret — Danube
upstream and downstream confluence were chosen for analysis. We mention that between
the control sections on the Siret River chosen for this analysis, there is no other effluent
evacuation, only those coming from S.C. MITTAL STEEL S.A. Galati discharged in Siret
River by Maélina and Catusa River, and those three industrial tributaries flow into Siret
River less than 10 kilometres of the confluence with the Danube.

The evaluation of the post impact due to the industrial activity on the S.C. MITTAL
STEEL S.A.Galati siderurgical platform was done in view of both the spatial dimension (the
control sections on Siret River and Danube River being under the influence of the three
industrial tributaries) and the temporal dimension (following the quality evolution under
chemical aspect between 2003-2006).

ABSTRACT

Pentru identificarea aportului afluentilor s-au selectat pentru analizd sectiunile
amonte si aval platformd S.C. MITTAL STEEL S.A. Galati (Siret) si amonte si aval
confluenta Siret cu Dunéarea. Mentionam cé intre sectiunile de control de pe Siret selectate
pentru aceasta analizd nu exista alte evacuari de ape uzate decat cele provenite de la
S.C. MITTAL STEEL S.A. Galati si deversate in Siret prin intermediul Baltilor Malina si
Catusga, iar cei trei afluenti industriali se varséa in Siret la mai putin de 10 km de confluenta
cu Dunarea.
S.C. MITTAL STEEL S.A. Galati s-a efectuat avandu-se in vedere atat dimensiunea
spatiala (sectiunile de control de pe Siret si Dunare aflate sub influenta celor trei efluenti
industriali) cat si dimensiunea temporala" (urmarirea evolutiei calitatii sub aspect chimic in
intervalul 2003 - 2006).

INTRODUCTION

The analyse regards the quality of natural receptors, the qualitative ones — the Siret
and the Danube rivers, and the chemical changes due to the industrial activities quartered
on the S.C. MITTAL STEEL S.A. platform. The unit was placed between Catusa River to
the East, and Malina River to the West. The Catusa River is also used as a nautical base
by Dunarea Galati Club. There is a project for 1997, which is already contracted with the
constructor to build the Catus a upstream dam. The water consumption is 18.5 m/steel
tone, and the degree of water recirculation is 93%. The industrial effluent comprises three
categories:
a) conventional water, representing the water used in indirect cooling processes, with
an average flow of about 98.100 m3/day;
b) industrial effluent which are impurified through technological processes, with an
average flow of about 81.400 m3/day;
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C) effluents which transport the sludge (waste), with an average flow of about 59.600
m3/day;

These waters are rich in ammonia, phenols, cyanides, sulphocyanide, hydrogen sulphide,
tars, oils. The specific impurificators concentration is fluctuating, depending on the
capacity in the functioning process, the coal type, the technique condition of the filtering
aggregates, the quality of additional materials in the filtering stages, the quality of the
installations monitoring and exploitation in every technological phases.

MATERIAL AND METHOD

Beginning with 2002, in Siret River, which was analysed in two representative
control sections — upstream discharge (1) and after the effluents discharge from MITTAL
STEEL Galati (2), a series of aspects of the quality of water were pointed out, according to
STAS 4706/88.

From a chemical point of view, the indicators of the oxygen system had values
corresponding to the I-st and II-nd category of water quality in the control section (1); in
section (2) the defined values of these indicators corresponding to the lll-rd category
outlines the contribution of the effluents discharged by S.C. MITTAL STEEL S.A. Galati.

The Siret’ mineralization had close values in the two drawing sections that had been
analysed, exceeding the limits stipulated by the same STAS for the I-st category of water
qguality. Referring to the budget of nutrients — azoth and phosphorus — a bigger
concentration of ammonia ions was detected in the sector upstream S.C. METTAL STEEL
S.A Galati, which denotes a tendency of water impurification, a high concentration of
nutrients favouring the grow of vegetal organisms (phytoplankton) in water.

Among the pollution specific indicators, the metallic ions in water — Mn, Cu, Cr, Cd,
Tel - were detected in concentrations corresponding to the I-st category of water quality in
both stations. A water impurification with Fe ions was noted in station (1), but especially in
station (2), the water corresponding to the II-nd category of quality. The impurification of
water with Zn is obvious, the registered values exceeding the maximum limit admitted by
STAS 4706/88.

Although, the concentrations with Cu, Cr, Cd, Tel once detected in the CS Galati
upstream section didn't have a high amount in water, in the sediments of this section a
high amount of accumulated metals was detected.

The sediments of an aquatic ecosystem, the source of nutritive components, but
also the seat of some toxic and noxious products, influences the life and the activity of the
main biogenesis, namely the phytoplankton, the zooplankton and the zoo benthos.

In specific physico-chemical conditions — high temperatures, deficit of oxygen,
strong water moving — the bottom sediments can be a source of impurification that lead to
the water quality degradation. An active phenomenon named biological methylation takes
place in the case of accumulation of metal ions in the natural sediments.

The organic substances decompose under the action of micro organisms and the
methylic derivates that result from it. These substances have the property to form metal-
organic compounds of chelating. The methylation increases the toxicity of these
compounds and the accumulation speed in sediments and aquatic organisms. The
observation of the dynamics of heavy metals ions accumulation in sediments is an
important and efficient element to determine the pollution effects of an anthropogenic
origin.

The biological analysis on water and substrate samples, which were concomitantly
drawn with the physico -chemical and bacteriological ones in the same control sections -
Siret River — (1) upstream CS Galati and (2) downstream CS Galati — have led to a series
of conclusions.

The associations of zooplanktonic and phytoplanktonic organisms had bigger
numerical densities in station (1) than in station (2).
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The composition of zoo benthonic association comprised organisms of only two
systemic groups - Tubifex Rivulorum and dipterous insects- bloodworms, taking into
account that mineral oil products were badly felt in the sediments facies and in the water
mass. The consequence of the impact of complex impurification sources (cyanides,
phenols, ammonia, heavy metals, mineral oil products) caused by the discharges from
Mittal Steel Galati, is registered at the level of control section (2) through a half cut of the
guantitative values of bathyal biogenesis compared to the values in the downstream
section. The zoo benthos is the representative biogenesis for a flow and reflects, in time,
the unfavourable environmental conditions, i.e. the reorganization of its composition.

The biological researches made on the Siret River in 2005, pursued the dynamics
development of the planktonic organisms communities — phytoplankton and zooplankton —
belonging to the primary and secondary production. The sampling of biological analyses
was made according to the work methodology of the study of the quality running waters,
concomitantly with the four pshyco-chemical analyses in the S.C. MITTAL STEEL S.A.
Galati upstream and downstream Siret control sections.

The analytical data obtained on the basis of the temporary determinations, allowed
the saprobiotic and trophic water characterisation, from the point of view of the charge with
biodegradable organic materials (pollution index) and of the nutritive content for the
phytoplankton which it could also influence the water quality. It was pursued the ecological
characterisation of Siret River on the portion Adjudu Vechi- Sendreni, the control section
upstream S.C. MITTAL STEEL S.A. Galati. The estimation of the water quality of Siret
River was done taking into account the data provided by biocenotic structure of the
analysed organisms (benthos, plankton) correlated to the evolution of the main physico-
chemical parameters. To obtain a correct interpretation of the biological analysis results,
one must know, besides the biogenesis specific composition, the whole of the abiotic
environmental factors, their influence on the biotic composition of the ecosystem, the
relation between these factors and biogenesis. In the analysed portion, besides the natural
factors, there are also other factors such as: the water impurification upstream and along
Vrancea County, effluents with large organic loadings and a high amount of toxic
substances — detergents, phenols, cyanides.

In Sendreni checking station situated in Galati County, upstream the confluence
with Rm Sarat and Buzau River and where the effluents of GALCO SA Galati are
discharged, chemically, the water of Siret River belongs to the Il-nd category of quality
following the oxygen indexes, the specific toxicity indexes and natural degradation indexes
because of the excessive effluents mineralization during 2003-2006.

Biologically, the betonical association, only sometimes representative because of
the level fluctuations and of the muddy riverbanks, reflects a very limited specific. There
were detected some gastropods (Planorbis genus), dipters (Chironomus, Tipula),
oligochaeta (Tubifex), and rarely dragonflies (Gomphus). The specific composition and the
quantity of the phytoplanktonic association were highly reduced. The phytoplnaktonic
species pertained to the systematic groups: Cyanophyta, Bacillariophyta, Eglenophyta.
Cyanophiceae were represented by Merismopedia and Oscillatoria genera. Taking into
account the organic and bacterial loading, it was discovered a limited grow of the
phytoplanktonic association in the Sendreni section compared to the others upstream
sections. The biological researches made in 2003-2006 of the Danube water in the Siret
upstream and downstream confluence control sections, pursued the dynamics of the
phytoplankton and zooplankton evolution, of the biogenosis with important significations
regarding the waters quality.

The sampling of biological analyses was made concomitantly with the pshyco-
chemical ones, according to the work methodology of the study of the Danube water
qguality. On the basis of the analytical data obtained, a saprobiotic and trophic water
characterisation was made, from the point of view of the charge with biodegradable
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organic materials (pollution index) and with the nutritive content (trophicity) for the
phytoplankton which it could also influence the water quality. Thus, it was pursued the
gualitative structure — systemic groups and species of organisms — and the quantitative
structure — density cell/l, biomass mg/lI moist substance.

The biological researches made in 2005-2006 pursued the ecological
characterisation of Siret River in Sendreni section, situated upstream S.C. METTAL
STEEL S.A. Galat i. These researches took into account not only the natural factors but
also the water impurification and the effluents upstream and along Vrancea County,
effluents with large organic loadings and a high amount of toxic substances — detergents,
phenols, cyanides.

In the Siret River — upstream S.C. METTAL STEL S.A. Galati control section, the
analyse took into account the main pollution agents from the effluents composition -
phenols, cyanides, sulphides, heavy metals, ammonia, tar, oil mineral products, etc. Once,
these agents arrive in the receptor water circuit, they change the main physico-chemical
and biological parameters of water quality, having serious consequences on the biological
equilibrium of the aquatic ecosystem.

The impurification intensity and, consequently, the disorder of the biological
equilibrium from an aquatic ecosystem depends on the type of the polluting substances ,
their quantity, their discharging frequency, their infiltration in the receptor, the manner and
the mixture of the effluent waters with the receptor waters, the dilution process, etc. The
biological researches made on the Danube River in the Siret upstream and downstream
confluence control sections, in 2003 - 2006, pursued the dynamics of the evolution of the
main biogenosis — phytoplankton and zooplankton — having an important role regarding
the waters quality. The global structure of the phytoplanktonic association - Cyanophyta,
Bacillariophyta, Euglenophyta, Pyrrophyta si Chlorophyta — illustrated by the value 2 of the
pollution index (WQI), denotes an average degree of organic substances loading,
corresponding to the b-mesosaprobe area and to the II-nd category of quality.

CONCLUSIONS
e The proper purification of the effluents before draining off into the receptor is highly
necessary:
- to function according to the parameters required by all the purge stations.
- to modernise all the purge installations and the equipments with which they are equipped
especially those from the effluents purge stations of the cocso-chimical works, so that the
respective installations work properly.
- proper purification of the effluents which came from the Malina annexe household, the
pig farm (1000 pigs/ year), through the projection, the execution, and the exploitation of an
adequate effluents purge station , the present attempt to purify them by treating these
effluents with chloramines before draining off into the Malina River being totally
inappropriate.
e It is possible to micropelletize the powder collected during the sintering processes
and to reintegrate it into the production circuit.
¢ In order to valorise the rich iron deposits from the aerator ponds, there have been
started ponds cleaning actions, which allow the reconstruction of the depositing
capacity and the reintegration into the production circuit of the reusable materials.

BIBLIOGRAPHY
1. Nicolae Constantin, Maria Nicolae, Victor Geanta, llie Butnariu, Gheorghe
Lepadatu, 2001 - Procese si tehnologii neconventionale in siderurgie, Bucuresti.
2. Cuciureanu R., 2004 - Chimia si igiena mediului si alimentului, Editura “Junimea” lasi.
3. Agentia Regionala de Protectia Mediului, Galati.
4. Busuricu F., 2008 - Metode sitehnici pentru controlul alimentelor Editura “Muntenia”.

84



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXIX 2009

REFACEREA POPULATIILOR DE ARNICA MONTANA L.
IN JUDETUL ARGES

THE REMAKE OF THE ARNICA MONTANA L. POPULATION

IN ARGES COUNTY
CHIRITOIU MAGDALENA

Key words: Arnica montana L., repopulation, Arges County

REZUMAT

In lucrarea de fatd sunt prezentate cateva date preliminare referitoare la refacerea
unor populafii de Arnica montana L. in habitatele din judetful Arges in care aceasta
categorie sozologica este vulnerabila, atat in Europa, cat si in Romania. O alta parte din
explantele obfinute in laborator vor fi folosite si pentru inifierea unor culturi Tn scopuri
medicinale si ornamentale, evitandu-se astfel colectarea abuziva a plantei din natura si,
implicit, conservarea biodiversitatii. La finalul acestui proiect de cercetare va fi elaborata
tehnologia de inmulfire in vitro, precum si harta corologicd a speciei in judetul Arges,
alaturi de ,Catalogul categoriilor sozologice din judetul Argeg”.

ABSTRACT

In the present paper some preliminary data regarding the remake of the Arnica
montana L. population in the habitats from the Arges County. This is a vulnerable
sozological category, both in Europe and in Romania. Another part of the explants will be
used for the initiation of some culture for medicinal aims as well as ornamental ones,
avoiding this way the abusive gathering of the plant from nature and consequently the
conservation of the biodiversity. At the end of this research project a technology of
multiplication in vitro, will be figured as well as the chorological map of the species in the
Arges County, together with the “Catalogue of the sozological categories from the Arges
County’.

INTRODUCTION

The species Arnica montana L. is a vulnerable taxa, both in Europe (ALEXIU V.,
2008) and in Romania, conformable to The Red List of the superior plants from Romania
(OLTEAN M. et al., 1994); this is why measures for the remake of the endangered phyto-
populations have been taken in the Arges County. This species is — together with other
ones — part of a project financed by CNMP; the project's main goal is the study of the
chorology and the percentage of the various sozological categories for the conservation
and the remake of the respective population through conventional methods and
multiplication biotechnologies.

MATERIALS AND METHODS

First of all, data regarding the species chorology from the specialized literature and
the ones gathered in the field were compared; in the Arges County it was found at Cheile
Dambovicioarei, Cheile Brusturetului (POP O., 2006), M. Ghimbav: Cheile Cheii
(DIACONESCU FLORITA, 1970), Cheile Mari ale Dambovitei (POP O., 2006), M. lezer-
Papusa: Coltii lui Andrei Mari, Valea Paraului lezer (ALEXIU V., 1998). The following
habitats where Arnica montana is less present were identified in the field:

- The Code conformable to Directive Habitats 92/43 EEC: 6520 — Mountain hay
meadows

- The Code conformable to Convention from Berna: 3.8 Continental Meadows
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- EUNIS Classification: E2.2333 Eastern Carpathian yellow oatgrass meadows

- The Code from the Palearctic Habitate: 38.2 Carpathian yellow oatgrass meadows
(DONITA N., 2005).

Biological material for the obtaining of the explants was also gathered. Samples of
soil were gathered in this purpose and then the necessary physical and climate
parameters for the multiplication technology were measured.

The spatial coordinates were measured with the GPS in order to draw the
chorologic map of the species in the Arges County.

The Project is proceeding and in its next stages the planting and the acclimatization
of the new phyto-individuals will take place in the habitats where the germinal material was
brought from.

RESULTS AND DISCUSSION

THE DESCRIPTION OF THE SPECIES

Arnica montana L. (2n=38) belongs to fam. Asteraceae and, from a coeno-
taxonomic viewpoint it belongs to two associations:

Molinio-Arrhenatheretea Tx. 1937

Arrhenatheretalia Pawl. 1928,

Cynosurion R. Tixen 1947,

Festuco rubrae-Agrostetum capillaris Horvat 1951

Molinetalia W. Koch 1926

Molinion caeruleae W. Koch 1926

Molinietum caeruleae W. Koch 1926 (COLDEA GH., 1991)

It is a herbaceous, evergreen, medicinal plant; it has hibernante vegetative organs;
it is found in hay fields and wet field, meadows, bushes at the hilly, montane and sub-
alpine floors; it is also called carul padurilor, carul zénelor, ciuda, cujda, iarba soarelui,
podbal, podbeal de munte, roit, tabacu-campului, lana-oilor.

General spreading in Europe and Siberia.

HISTORY

It is known since the ancient times;
the Dacians used it as a medicinal plant as a
cure for cuts and infected plagues, as well
as for the oral inflammation, the dysenteries,
diarrhea, psychic diseases, the liver
diseases and flue.

ECOLOGY

The species is characteristic for a
boreal and cold climate; it is micro-
termophilous to termophilous, mesophilous,
acid-neutrophilous. It vegetates in regions
where the average yearly temperatures are
2-5°C, on wet soils whose pH is 5-7.2.

THE DESCRIPTION OF THE
SPECIES

Cylindrical and thick rhizome from
which fibrous roots grow. The stem s
erected and cylindrical and simple, rarely
ramified, hairy ended with an inflorescence.
The leaves are ovate or elliptical, sessile,
hairless and hairy, placed in a rosette shape;
the leaves from the stem are little and
opposed. Yellow flowers, in calathid, the

Photo 1. Arnica montana (or|g|nal)
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ones from borders are ligulae, while the ones from the centre are tubular. It blooms in
June-July. The fruits are hairy achenes with pappus (photo 1).

THE TECHNOLOGY OF THE CULTURE

The plants vegetate in sunny places, on wet soils which are rich in humus and well
drained; the pH = 5.8-7.6. They resist to low temperatures (even -25° C). The sowing could
be effectuated directly in the field soon after the maturation of the seeds; 6-8 kg/ha are
used; at 1.5-2 cm depth; the distance between the lines 60-70 cm, while the one between
the plants 20-30 cm. The seeds will be placed in cold hotbed in early spring and the
obtained transplant will be transplanted in the field when the explants have two leaves.
The multiplication could be also obtained in autumn or in late spring at 60x30 cm through
the vegetative way, through the rhizomes gathered from 3-4 years old plantations.

THE HARVEST

The flowers (Arnicae flos) are picked in June-July, at the beginning of the
blossoming by cutting the inflorescences. In order to be drained they are exposed in
sunlight; the artificial draining is done at about 40-50° C. The obtained products are
packed in sacks and cloth bales and are kept in dry and well-aerated rooms.

CHEMICAL COMPOSITION

Both the roots and the flowers contain volatile oil (the roots: 0.5-1.5%; the flowers:
0.04-3.8%). It is orange and it has got an aromatic smell. It is semi-solid. The roots also
contain: caffeic acid, fumaric acid, succinic acid, inulin, thymol, thymohydroquinone,
methyl-ether, 3-ethylphenol, saccharose etc.

The flowers among the volatile oil also contain: arnidiol, arnisterine, faradiol,
astragaline, izocvereitine, carnaubilic alchool, paraffin, and caffeic acid, carotenoids
(xantophyll, xantophyllepoxid, and zeaxanthin).

PHYTOTHERAPY

The active principles of the plant have the following features: antiseptic, anti-
inflammatory, antisclerotic, cholagogue and choleretic, diuretic, hypotensive. They
influence the blood’s flux by increasing the speed of the blood having positive inotropic
and chronotropic effects. For extern use, the flowers have the following effects: ocitocic,
vasoconstriction and vulnerary action. The product irritates the skin provoking erysipeloid
vesicles and eruption; because of that the correct way of administration is very important.
Sometimes the products based on Arnica montana could be abortive. Other effects:
prevents the inflammation and diminishes the still existing ones; it is also used for the
prevention of the sclerosis or helps to cure it, fluidizes the bile helping to eliminate it, it
increases the urine quantity eliminated from the organism (PARVU C-TIN., 2002).

The oil extracted from the plant is used as flavour in the industry of drinks and in the
composition of the skin creams in the cosmetics industry.”

CONCLUSIONS

Arnica montana L. is a vulnerable taxon both in Europe and Romania. After some
field researches it resulted that Arnica montana L. exists in some habitats but in a less
guantity. Because of that a remake of those populations and the application of a work
methodology for faster obtaining new individuals are necessary. They will be planted in the
places where the biologic material was gathered and they will be used in medicinal,
alimentary, and ornamental aims; thus, the abusive gathering will be avoided and the
biodiversity will be preserved. The data about the multiplication in vitro technology and the
explants’ acclimatization will be completed in the following stages of the project.
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STRUCTURA ARBORETELOR DE CER $I GARNITA
DIN CAMPIA OLTENIEI

THE STRUCTURE OF THE QUERCUS CERRIS AND QUERCUS FRAINETTO
FOREST STANDS FROM OLTENIA PLAIN

FLORIN - DORIAN COJOACA

Key words: structure, forest, distribution, Oltenia plain.

REZUMAT

Garnita si cerul, specii de quercus termofile si mezoxerofite, au o larga raspandire
in Cédmpia Olteniei, ocupénd impreuna o suprafata de cca.14700 ha.

Lucrarea prezintd specificul structural al cereto-gémitetellor din Campia Olteniei. in
urma prelucrérilor specifice s-au determinat parametrii statistici ai distributiilor
experimentale pentru suprafetele esantionate.

Distributiile experimentale intalnite in arboretele de cer si garnita la data esantionéarii
au fost optimizate cu ajutorul distributiilor teoretice Charlier tip A si Beta.

Prin modelarea distributiilor experimentale, lucrarea surprinde dinamica stucturii
arboretelor de cer gi garnita din aceasta zona a tarii.

ABSTRACT

The quercus frainetto and the quercus cerris are quercus termofile and
mezoxerofite species and have a widely spread in Oltenia plain, they fill together an area
of about 14700 ha.

This work presents the structural specific of the quercus cerris and quercus frainetto
from Oltenia plain.

After the specific processing, there were determined the statistical parameters of
the experimental distributions for the sampled areas.

These experimental distributions that were met in the quercus cerris and quercus frainetto forest stands at the sampling time were optimised with
the help of theoretic distributions (Charlier A and Beta distribution).

Through the modelling of the experimental distributions, the work surprises the
dynamics of quercus cerris and quercus fraineto forest stands structure from Oltenia plain.

1. INTRODUCTION

The quercus frainetto and the quercus cerris, termofile and mezoxerofile species,
have a large extent in Oltenia plain, they occupy together around 14700 ha.

The research were located in Oltenia plain, especially because of the features of the
quercus cerris and quercus frainetto forests from this area, features that could be
explained through the mosaic of the stationary conditions, especially concerning the
ground. The distribution of this species is limited to south by the humidity of the air during
summer and by the presence of the grounds with sandy structure.

The investigations with biometric data that were made, try to deepen and to
complete what is known about the dynamics of the structure of quercus cerris and quercus
frainetto forest stands from the area chosen to study. Such research are meant finally to
be valued for practical purposes, both for a rational leading of the arbors and for the
insurance of a better stability of them, a stability of the forests production in general.

Nowadays, when the growth of multipurpose role of the forests, the increase of the
technology level in working for a better organization of the forests, the deepen of the
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experimental investigations and the obtaining of new data in this domain is a fully justified
goal.

2. MATERIALS AND METHODS

Having in consideration the area occupied by the quarks cerise and quarks frailest
(14687,3 ha), for the selection of the investigated forest stands, it was used the
deliberately sample. Through the consultation of the forest management plans, it was
firstly realised, the detailed acquaintance of the studied area, but also the identification of
the forestry from the Oltenia plain that have cerris and girne in their component.

Further, the attention of the research was directed especially to the pure forest
stands of quercus cerris and quercus frainetto (there were considered pure all the forest
stands which had in their composition one of the species of quercus cerris or quercus
frainetto in a percentage of 8/10 or more).

The research was restricted to areas with large extent of the both species,
especially to surprise the average conditions in which the species live with the goal of not
influencing the conclusions with general character for this observed territory.

The analyse of the structure of the forest stands was realised by using experimental
markets located in forest stands representative for the growth conditions and was based
on counting and measuring. The arranged units in which the markets were located were
chosen so that the entire surface of both studied species is covered.

The experimental areas were located in the contents of the arranged unit in sections
of forest stands that were highly homogeneous in point of their age, composition,
stationary conditions, density, the way of trees distribution.

Also for the spread of the research in the studied area (Oltenia plain) and for the
location of the experimental surfaces from each forestry, there were taken in consideration
the weight of quercus cerris and quercus frainetto, the structure on age classes,
production classes and the forest stands consistency, but also the stationary and typical
considerations, after consulting various topography descriptions from arranged units.

The inventory itself consisted in measuring the diameters of the base and total
heights for all the trees from the experimental markets.

This way the research material consists in 17 experimental surfaces (10 quercus
cerris surfaces and 7 quercus frainetto surfaces) of rectangular shape of 2000 m?installed
on the entire area of species (figure 1).

Figure 1 — Mapping of the experimental surfaces
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The randomized distribution of the sample surfaces ensures the forest stands study
in several conditions: stationary, age, productivity, etc. (table 1).

Table 1
General al data for characterising from experimental surfaces
V— > = ® L% = x 'l .
S8 | % g5 s 8| 5% | 25(8883 3| 85
[T - o © c < T c < 4, 20 |BOo|lE & g’ €S
|-|>j Ea @ a .8 U:) 8 c ﬁe O c 8 g 8 )
LL =] o o g
Quercus cerris
Se, | Verbicioara | 123B | 12,1 [8.3.2.2. [ 712.3] 1l [ 0,8 ] 105 10CE
Se, Perisor Il Tarnava 31E | 0,8 [9.53.0.]7132] 11 [0,8] 40 10CE _
Ses \ Fantanele 1958 | 3.3 [83.22 [7123] 11 [09] 35 8CE2GA
Se, 220A | 13,1 [83.2.2. [ 7123 ] 1l |09 | 55 9CE1GA
Ses Vanju '\'/;'r‘]jﬂlcj 97A | 59 [83.22. |7123| 1 |08 50 10CE
Seq Mare X Viasu 45) | 41 | 8323 |7121| Il |09 55 10CE
Se; V Dalga 23A | 14,8 [8.3.2.2. [ 7123 11 [10] 30 8CE2DT
Ses Segarcea 10A | 95 | 3/349 [713.1] 11 |08 70 9CE1FR
Seq VI Dranic 19 | 17,8 | 3/349 [713.1] 11 |09 55 10CE
Seqo 37B | 6,1 ][9.5.3.0.[7132] 11 |09 ] 50 10CE
Quercus frainetto
Sey; Perisor IV Fantanele [ 183B | 1,3 [8.3.2.2.[721.3] 11 [ 0,7 ] 55 10GA
Ses, Vaniu 95 | 156 [8.323.|721.1| Il [ 08| 70 | 8GAICELTE
Seqs Mare 1l Patule 99C | 56 [8.323.|721.1| 1 [09] 60 8GA2CE
Sew 105C | 8,2 |83.2.2.[721.3] 1l |09 | 60 | 8GAICELTE
Sess Segarcea V Dalga 37D | 13,0 [8.3.2.2. [ 7213 | 1l |09 | 40 9GA1CE
Sess Caracal IX Cezieni 54C | 145 [8.3.23.|721.1| 1 [09] 35 8GA2DT
Sey; Amaradia IV Viisoara 46N | 6,4 [83.22. ]721.3] 1l [07] 55 10GA

* 8.3.2.2. - quercus cerris-quercus frainetto plain forest, foxy, different, pseudogleizated, middle edaphic ground (Bm);
8.3.2.3. - quercus cerris - quercus frainetto plain forest, foxy, podzolic, big edaphic ground (Bs);
9.5.3.0. - intern forest steppe,mezoxerophile-xerophile degraded on fine clay (Bm);
3/349 - intern forest steppe ,mezoxerophile-xerophile cvercete (oak, flasks and sky), podzolic edaphic medium with meso-
xerophytes grass degraded, weak, podzolic, pseudo-gleizated sole (Bs);
** 712.1 — normal plain quercus cerris (s);
712.3 —quercus cerris from the plain region (m);
721.1 — plateau quercus frainetto of superior productivity (s);
721.3. — plain quercus frainetto of medium productivity (m).

The structures were analysed compared to the number of trees through the
parameters of the experimentally distribution - the minimum, the maximum, the amplitude,
the average, the variant, the standard deviation, the coefficient of variation and through
mathematic expressions of the coefficients of the theoretic devoted special literature
(Giurgiu, 1979, 2004; Leahu, 1994).

The comparison of the experimental distribution with the theoretic ones from the
point of view of the parameters (averages, standard deviation, variation and the coefficient
of variation) were made on the base of the compliance test.

Referring to the mathematic modelling, this was used in the study of the forest
stands structure compared to the biometric characteristics of the trees. In this respect were
used functions and regression equations known and recommended for the forest stands
with regular structure, echiens (Giurgiu, 1979; Leahu, 1994).
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3. RESEARCH RESULTS
3.1. THE STRUCTURE OF QUERCUS CERRIS CERRIS AND QUERCUS
FRAINETTO FROM OLTENIA PLAIN

The structure of forest stands expresses normally their composition. Forest stands
are defined by indicating the structure, ie by specifying the distribution of constituents in
relation to different variables of them. The structure is determined by the diversity of tree
components, the numerical and spatial relationships between trees of various kinds, etc..
Therefore, the structure of forest stands are spatial and temporal relations between
components. The knowledge of forest stands structure provides scientific information for
the development of biometric processes that makes it possible interpretation of the results
in terms of variability and probability theory (Leahu, 2001). Thus one can achieve a
relatively mild highlighting of the correlations between different characteristics of tree
species components.

Given the complexity of factors involved in defining the structure of forest stands,
based on actual conditions were established structural models that satisfy the conditions
stationed and socio-economic and environmental objectives of forest stands of quercus
cerris and quercus frainetto of Oltenia Plain.

3.1.1.THE DISTRIBUTION OF FOREST STANDS IN RELATION TO TREES DIAMETER

To capture the structural specificity of distribution of the number of trees in a stand,
it is necessary to reach a deeper understanding of their dimensional differentiation. In this
regard, it is known that a relatively echien or echien stand in relation to age, there is a
continuous process of crossing from one tree to another chenotic class, which can be
lower or higher. In general, there is a change from a higher class in a lower, thus feeding
the natural elimination process that occurs with lower intensity on inferior chenotic classes
(Leahu, 1994).

Dimensional gap of trees occurs both because of differences of biologic individual
potential and because of the action of the interior environment in air and soil. Structural
differentiation in the stands is therefore a consequence of the state of integrity and
eventually leads to the natural elimination of trees, following the characteristic of self-
adjuement of biological systems.

In the statistical analysis of forest populations, base diameter (at 1.30 m) is the most
important biometric indicator of dimensional characterization of forest stands, both on its
relevance regarding the tree form but because of the facilities in measurement,
processing and interpretation.

The distribution of trees number per diameter classes for quercus quercus cerris-
guercus frainetto from Oltenia plain, was obtained from the total inventory of trees in the
17 experimental areas and specific processing.

In terms of distribution of trees by diameter classes, the structure of the 17 stands
for quercus quercus cerris and quercus frainetto sampled is generally similar. This is the
result of both the management way through silvicforest planning of quercus cerris -
guercus frainetto in Oltenia plain and of how the environmental requirements of the two
species correlate with stational potential. Thus, the frequency curves for the distribution of
diameters of trees in categories, in addition to being presented a higher frequency of
medium-sized tree of categories, is characterized, with some exceptions, and an extension
of the right branch, ie a positive asymmetry, the left one (Fig. 2, 3). The extension of the
right branch frequency curve is due to ecological basis, as determined by the unabated
growth of thick trees that develop open crown, they are less influenced by other trees in
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lower ceilings. In the process of differentiation the vigurous trees become more favorable
positions for the accumulation of woody biomass. As observed in Figures 2 and 3 a small
number of favoured trees reach larger diameters by impairing a much larger number of

specimens with small diameters.

Experimental distribution|
Charlier distribution
Beta distribution

quercus frainetto .

*

AN\

\

g

guercus cerris *  Experimental
distribution
20 ~ Ch;nie:distribution
18 ] ¢ Beta distribution 80 ]
.16 - 70 -
314 0
S $ 60 -
‘512 ) * E 50 -
97 /\\ 2 40 -
[ 8 - ()
2 30 -
261 /¢ . :
44 #fe . . = 20 1
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Diameter (cm)
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Fig. 2 The adjustment of the experimental

distribution of the number of trees in diameter
classes with theoretical distribution Charlier A

and beta stand in Se;

Table 2

Fig. 3 The adjustment of the experimental distribution
of the number of trees in diameter classes with
theoretical distributions Charlier A and beta
stand in Seys

To determine a theoretical number of trees on diameters categories as close to the
experimental distribution for forest stands of quercus cerris and quercus frainetto in Oltenia

Plain, was used the characterization of their structure by Charlier distribution, type A and

Beta distribution (specific to echien relatively echien structures), features that can be

adapted to a variety of experimental distribution (Fig. 2, 3).

To characterize the experimental distributions of the number of trees per diameter
class for quercus cerris - quercus frainetto from Oltenia Plain were determined statistical

parameters used to offset their experimental values (Table 2).

Statistical parameters of the experimental distribution
of the number of trees in diameter classes

Specifications Se, Se, Se; Se, Ses Seg Se, Seg Seg Seqg
0 1 2 3 4 5 6 7 8 9 10
Quercus cerris
Minimal (cm) | 18,00 | 8,00 |6,00 |6,00 | 12,00 | 14,00 | 8,00 | 20,00 | 22,00 | 14,00
Maximal (cm) | 56,00 | 30,00 | 20,00 | 34,00 | 30,00 | 44,00 | 18,00 | 40,00 | 40,00 | 26,00
Amplitude (cm) | 38,00 | 22,00 | 14,00 | 28,00 | 18,00 | 30,00 | 10,00 | 20,00 | 18,00 | 12,00
Average (cm) | 31,68 | 17,41 | 12,61 | 21,02 | 19,31 | 2580 | 12,06 | 30,45 | 29,79 | 18,59
Varianta (cm”) | 58,23 | 17,82 | 11,69 | 19,96 | 15,35 | 44,48 | 3,89 | 20,74 | 1562 | 7,29
Standard 763 | 422 |342 |447 [392 |667 |197 |455 |395 |270
deviation
The coefficient | o) 59 | 2424 | 2711 | 21,25 | 2029 | 2585 | 16,36 | 14,96 | 1327 | 14,52
of variation
The standard
deviation ofthe | 0,81 | 0,26 | 0,17 | 0,36 | 028 | 064 | 0,10 | 046 | 045 | 0,19
average (cm)
Index of 059 | 011 | -029 | -0,72 | 023 | 064 | 033 | 002 | 025 | 053
asymmetry (A)
Index ‘(’chess 020 | -004 | -053 | 1,74 | -039 | 012 | -033 | -058 | -0,42 | -0,01
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a* 2,41 2,01 1,12 4,46 1,21 0,81 2,38 1,51 1,33 1,16
Y* 0,98 2,93 1,34 3,76 2,12 1,72 3,64 1,33 1,97 2,26
Quercus frainetto
Specifications Seq; Se;, Se;s Seqs Ses Sese Seyy
Minimal (cm) 10,00 16,00 14,00 14,00 10,00 8,00 10,00
Maximal (cm) 32,00 38,00 32,00 36,00 24,00 22,00 32,00
Amplitude (cm) 22,00 22,00 18,00 22,00 14,00 14,00 22,00
Average (cm) 20,33 26,17 24,10 24,17 15,80 13,93 17,81
Varianta (sz) 28,22 24,06 18,82 20,24 10,57 11,81 25,47
Standard
deviation 5,31 4,90 4,34 4,50 3,25 3,44 5,05
The coefficient
of variation 26,13 18,74 18,00 18,62 20,58 24,67 28,34
The standard
deviation of the 0,39 0,48 0,43 0,43 0,20 0,20 0,36
average (cm)
Index of 0,01 0,11 -0,18 0,34 0,30 0,26 0,49
asymmetry (A)
Index of 0,83 0,06 0,62 0,34 0,27 0,42 0,34
excess (E)
o* 0,93 1,31 1,36 1,31 1,09 0,87 0,56
v* 1,16 1,65 0,89 1,65 1,83 1,45 1,69

e - aandy are exponents for Beta function

The comparison of the experimental distribution of the number of trees per diameter
classes for quercus cerris and quercus frainetto from Oltenia plain in the sampled areas
compared with theoretical distributions Charlier type A and Beta was achieved by y° and
Kolmogorov-Smirnov adjusting tests, both being recognized for statistical examination of
the significance. For all the forest stands considered, the experimental value is lower than
the theoretical value, indicating that the experimental data follows the two legitimacies

(Table 3).
Table 3
Compliance tests
Statiscal test

Experi- y4 2 eoretics% Kolmogorov -Smirnov

mental Charlier distribution Beta distribution Charlier distribution Beta distribution

surface | Experi- Teoretical | Experi- Teoretical | Experi- Teoretical | Experi- Teoretical

mental value mental value mental value mental value
value (p=5%) | value (p=5%) | value (p=5%) | value (p=5%)

Se; 2,027 27,587 2,058 28,869 0,091 0,293 0,063 0,293
Se, 0,317 16,919 0,726 18,307 0,017 0,376 0,021 0,376
Se; 4,905 11,070 6,878 12,592 0,060 0,448 0,053 0,448
Se, 1,134 21,026 1,630 22,362 0,035 0,342 0,045 0,342
Ses 0,935 14,067 1,062 15,507 0,054 0,405 0,022 0,405
Seg 0,760 22,362 0,907 23,685 0,081 0,331 0,061 0,331
Sey 2,758 7,815 0,364 9,488 0,049 0,516 0,018 0,516
Seg 0,270 15,507 0,218 16,919 0,035 0,390 0,015 0,390
Seg 0,337 14,067 0,254 15,507 0,047 0,405 0,015 0,405
Seqg 0,871 9,488 0,635 11,070 0,050 0,478 0,023 0,478
Seqs 0,500 16,919 0,054 18,307 0,043 0,376 0,007 0,376
Seq, 0,686 16,919 1,263 18,307 0,035 0,376 0,054 0,376
Seis 0,216 14,067 0,152 15,507 0,023 0,405 0,020 0,405
Seu 0,961 16,919 1,461 18,307 0,057 0,376 0,056 0,376
Sess 0,563 11,070 1,210 12,592 0,033 0,448 0,023 0,448
Sess 0,782 11,070 1,466 12,592 0,034 0,448 0,024 0,448
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Se;; | 1,001 | 16919 | 0,193 | 18307 | 0,083 | 0,376 | 0017 | 0,376

Therefore, the structure of forest stands of quercus cerris and quercus frainetto
from Oltenia Plain in terms of distribution of trees in relation to the diameter, is
characterized by a very flexible graphic frequency curve of a particular asymmetry and
flattening, which confirms previous similar research of forest stands in echiens and
relatively echiens (Armasescu, 1981).

The knowledge of forest stands structure, in terms of distribution of the number of
trees per diameter classes, is important for determining both the structure per ranges
volume and the setting of the volume on dimensional ranges compared to age.

3.1.2. THE DISTRIBUTION OF FOREST STANDS IN RELATION TO TREES HEIGHT

The full characterization of forest stands structure assumes, however, the
knowledge of distribution of the number of trees in relation to their height. Thus, when
inventory conducted in the 17 experimental areas were determined and there were
determined the total heights of all trees.

Despite the genetic homogeneity, the age and the stational conditions the height of
the tree from the forest stands of cerris and girne taken in the study, presents obvious
variations from copy to copy. This variability is due to competition for light in the crown.

The distribution on classes of cerris and girne from Oltenia plain follows known
distribution laws and can be expressed by an asymmetrical frequency curve, the
characteristic being the negative asymmetry (right), the opposite than in the case of
diameters (Fig. 4, 5).

o Experimental distribution & Experimental distribution
o Charlier distribution
—— Charlier distribution 20 - Beta distribution
Beta distribution
25 - 18 - *
. * Y 0 16 - * * qugrcus
% o0 - Quercus cerris . o 14 | o [rainetto
0] = L 4
5 151 o = 10 | N
o k * o 8-
£ 101 e . E 6- o,
Z 5- e * Z 44 . I RAR
.0)/ * 2 .} > o
0 & T T T T T ] 0 T T T T T T T )
6 8 10 12 14 16 18 20 8 10 12 14 16 18 20 22 24
Height (m) Height (m)

Fig. 4 The adjustment of the experimental Fig. 5 The adjustment of the experimental distribution
distribution of the number of trees in heights of the number of trees in heights classes with
classes with theoretical distribution Charlier A theoretical distributions Charlier A and beta
and beta stand in Se, stand in Se;;

The extension of the left branch of the curve of frequency has organic explanations,
starting from the light relations of the trees at the level of the crown. In the competition for
light in the tree crown, they seek to occupy positions as favorable to the light, accelerating
their growth in height at the expense of the growth in diameter. It is produced like this an
agglomeration of trees favored in their higher ceiling, respectively in large height classes .
The lower height classes held intense embarrassed relationships, and many of these
categories are involved in the process of natural elimination. Thus, is carried the upward
extension branch of the frequency curve.
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Following the general trend of the distribution of the number of trees on categories
of heights, for the adjustment of the experimental frequencies were used, as with
diameters, Charlier function and Beta function (Fig. 4, 5). These features allow a better
adaptation to different actually distributions of the number of trees on heights categories.

To characterize the experimental distributions of the number of trees per height
class for quercus cerris and quercus frainetto from Oltenia plain were determined their
statistical parameters used to compensate the experimental data (Table 4).

Table 4
Statistical parameters of the experimental distribution
of the number of trees by height class
Specifications Se,; Se, Se; Se, Se; Seg Se, Seg Seq Seqg
0 1 2 3 4 5 6 7 8 9 10

quercus cerris

Minimal (cm) 19,00 7,00 4,00 6,00 12,00 | 14,00 8,00 19,00 | 19,00 | 13,00

Maximal (cm) 27,50 | 20,00 | 16,50 | 17,50 | 22,50 | 27,00 | 18,00 | 26,50 | 22,50 | 23,50

Amplitude (cm) 8,50 13,00 | 12,50 | 11,50 | 10,50 | 13,00 | 10,00 7,50 3,50 10,50

Average (cm) 23,01 | 1542 | 12,23 | 14,79 | 17,48 | 21,66 | 12,00 | 24,37 | 21,10 | 17,46

Varianta (cm®) 3,14 8,06 8,78 3,75 8,18 12,85 4,20 2,56 0,68 6,46

Standard 1,77 | 284 | 296 | 1,94 | 286 | 359 | 205 | 1,60 | 082 | 254
deviation

The coefficient | 727 | 1841 | 24,22 | 13,09 | 16,37 | 1655 | 17,08 | 656 | 391 | 14,56
of variation

The standard
deviation of the 0,19 7,00 0,15 0,15 0,20 0,34 8,00 0,16 0,09 0,18

average (cm)

Index of
asymmetry (A) -0,27 | -066 | -1,04 | -265 | -0,21 | -0,55 0,19 -1,13 | -0,37 0,22

Index of excess

(E) -0,23 -0,01 0,48 8,50 -1,06 -0,82 -0,33 1,14 -0,16 | -0,77
ao* 1,56 1,69 1,20 3,62 0,40 0,43 1,15 1,97 1,76 0,53
y* 1,86 0,50 0,17 0,51 0,29 0,01 2,17 0,26 0,94 1,05
quercus frainetto
Specifications Seq; Se, Seis Seqwn Seis Sess Sey;
Minimal (cm) 9,00 14,00 12,50 12,50 8,00 7,00 10,00
Maximal (cm) 22,00 25,00 23,50 23,00 18,50 17,00 22,00
Amplitude (cm) 13,00 11,00 11,00 10,50 10,50 10,00 12,00
Average (cm) 16,16 20,40 19,51 17,96 13,31 12,39 15,06
Varianta (cm®) 8,02 6,02 6,76 5,17 6,40 6,71 7,47
Standard 2,83 2,45 2,60 2,27 2,53 2,59 2,73
deviation
The coefficient 17,53 12,03 13,32 12,66 19,00 20,91 18,16
of variation
The standard
deviation of the 0,21 0,24 0,26 0,22 0,16 0,15 0,19
average (cm)
Index of
asymmetry (A) -0,33 -0,48 -0,89 0,03 0,16 -0,32 0,06
Index of excess
(E) -0,22 -0,20 -0,10 0,02 -0,68 -0,90 -0,34
a* 1,54 1,52 1,25 1,51 0,89 0,66 0,76
v* 1,09 0,84 0,31 1,33 0,84 0,43 1,36
e - -qaandy are exponents for Beta function

The modelling of experimental distributions of the number of trees per height class
for quercus cerris and quercus frainetto in Oltenia plain from sampled areas is done in
good conditions by applying theoretical distributions Charlier type A and Beta, as
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demonstrated by applying statistical tests y° and Kolmogorov-Smirnov, in all cases the
experimental value is lower than the theoretical value (Table 5).

Table 5
Compliance tests
Statiscal test

Experi- 7 teoreticsw Kolmogorov -Smirnov

mental Charlier distribution Beta distribution Charlier distribution Beta distribution

surface | Experi- Teoretical | Experi- Teoretical | Experi- Teoretical | Experi- Teoretical

mental value mental value mental value mental value
value (p=5%) | value (p=5%) | value (p=5%) | value (p=5%)

Se; 0,721 24,996 0,901 26,296 0,043 0,311 0,046 0,311
Se, 1,475 36,415 0,987 37,652 0,024 0,253 0,034 0,253
Ses 5,020 35,172 4,624 36,415 0,060 0,257 0,081 0,257
Seq 6,102 32,671 7,095 33,924 0,046 0,266 0,156 0,266
Ses 6,099 30,144 5,381 31,410 0,096 0,278 0,052 0,278
Ses 2,081 36,415 1,673 37,652 0,070 0,253 0,073 0,253
Sey; 2,066 28,869 2,481 30,144 0,041 0,285 0,032 0,285
Seg 5,829 22,362 5,101 23,685 0,045 0,331 0,099 0,331
Seyg 0,472 11,070 0,821 12,592 0,018 0,448 0,043 0,448
Seio 1,135 30,144 0,891 31,410 0,069 0,278 0,024 0,278
Sen 1,551 36,415 1,693 37,652 0,033 0,253 0,059 0,253
Ses, 0,939 31,410 0,997 32,671 0,033 0,271 0,057 0,271
Seis 1,829 31,410 1,447 32,671 0,067 0,271 0,085 0,271
Seu 1,091 30,144 1,541 31,410 0,064 0,278 0,091 0,278
Sess 1,905 30,144 1,947 31,410 0,049 0,278 0,057 0,278
Ses 4,419 28,869 3,684 30,144 0,075 0,285 0,043 0,285
Sei; 3,631 33,924 4,235 35,172 0,073 0,261 0,051 0,261

3.1.3. THE DIAMETERS - HEIGHT CORRELATION

To the establishment of relations between the diameters and heights of quercus
cerris and quercus frainetto forest stands from Oltenia plain was taken in consideration the
rule that expresses the strong link between structural horizontally and vertically layout in a
stand, which manifests itself as a legitimate correlation of the structure of forest stands.
Acting on this legitimacy by taking care and managing works it is obtained a nearness of
the real structure of forest stands to the corresponding structure to a production and
protective effect which becomes greater.

The statistical relationship between diameter and height in forest stands with
echiene structure is curvilinear and it is correctly expressed by the following regression
equation recommended in the scientific literature (Leahu, 1994):

h=ay+ayd+ayd? where;
h is the average height corresponding to the diameter d;
d - diameter category;
ao, a1, &, - equation of regression coefficients specific to each type of structure to stand.

Analyzing the correlation between the diameters and heights of quercus cerris and
guercus frainetto in studied echiene forest stands, it is stated that from the lower diameter
class to the upper ones, heights are becoming larger. In the same category of diameters
one can meet different values for height, and overall averages are set in order after a fairly
regular curve (Fig. 6, 7).
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The analysis of the structure of trees in forest stands in terms of distribution of
diameters and heights categories contributes to both the knowledge of legitimacies
referring to the variation of these two important features of trees in a stand and the
establishment of correlations between them (Table 6). The correlation coefficients (r)
which expresses the relationship between diameter and height, with values ranging from
0.9414 to 0.9816 at quercus cerris, and from 0.9324 to 0.9707 at quercus frainetto (Table
6) shows that the structure of quercus cerris and querus frainetto the point of the
correlation between the diameters and heights it is submitted to the principle of unity
between part and whole, which means that the horizontally or vertically structure in a stand
can be conceived only in close relationship with the whole structure in a stand that is
unitarian and indivisible.

Table 6
The values of coefficients ag, a1, a» and of correlation coefficients
Specifi- Se; [Se, [Ses [Ses [Ses [Ses [Se; [Ses [Ses [ Seip
cations Quercus cerris
ao 11,339 | -2,9496 | -4,4375 | -0,9001 | -5,1966 | -6,0339 | 0,9487 | -3,6629 | 8,9295 | -6,1323
a 0,5155 | 1,5112 | 2,0049 | 1,2362 | 1,6798 | 1,6416 | 0,8915 | 1,555 | 0,6207 | 1,6477
a, -0,0044 | -0,0247 | -0,0504 | 000223 | -0,0251 | -0,0206 | 0,002 | -0,0204 | -0,007 | -0,0199
correlation | o566 | 9816 | 0,9472 | 0,9500 | 0,9660 | 0,9725 | 0,9414 | 0,9496 | 0,9540 | 0,9736
coefficient
Specifi- Quercus frainetto
cations Seq; Se;, Seqs Seqs Seys Ses Seyy;
ao 2,4927 2,7176 -9,9671 4,2009 -0,2737 -3,5894 2,6446
a, 0,86 0,9017 1,9737 0,6573 0,979 1,607 0,8771
a, -0,0086 -0,0083 -0,0302 -0,0035 -0,0072 -0,0311 -0,0094
correlation 0,9615 0,9324 0,9457 0,9470 0,9707 0,9752 0,9726
coefficient

98




Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXIX 2009

3.2. THE CURRENT STRUCTURAL MODEL OF QUERCUS CERRIS AND QUERCUS
FRAINETTO FOREST STANDS IN OLTENIA PLAIN

The optimum organization of forest biocenoses implies:

- the forming of optimal structures in composition relation respectively the optimization of
the forest stands composition;

- achieving optimal rescheduling of trees vertically;

- adjusting the number of individuals per unit area (density optimization of forest stands).

The directing of the forest stands to the optimal structure is achieved by applying a
system of appropriate forest- technical interventions which are adapted to stational growth
and development conditions of forest stands.

The obtaining of a current structural model of the studied quercus cerris and
guercus frainetto forest stands was achieved by adjusting the total number of trees by
diameter and height categories with Charlier type A and Beta distributions (Fig. 8-15). The
parameters of optimal distributions were established using the average of relative
theoretical frequency of the number of trees and the average of the number of trees in the
sampled forest stands (Table 7).

Table 7
Statistical parameters of the actual distribution
throughout the experimental area of quercus cerris and quercus frainetto

Specifications Quercus cerris Quercus frainetto
Diameters Heights Diameters Heights
Minimal (cm) 6,00 4,00 8,00 7,00
Maximal (cm) 56,00 27,50 38,00 25,00
Amplitude (cm) 50,00 23,50 30,00 18,00
Average (cm) 18,10 15,74 18,61 15,29
Varianta (cm®) 54,24 21,39 35,54 13,89
Standard deviation 7,36 4,62 5,96 3,73
The coefficient of variation 40,68 29,38 32,04 24,38
The standard deviation of the 0.16 0,10 017 0,10
average(cm)
Index of asymmetry (A) 1,02 0,32 0,51 0,14
Index of excess (E) 1,07 -0,31 -0,35 -0,57
a* 1,12 1,86 1,05 1,36
v* 5,28 1,87 2,61 1,76

e - aandy are exponents Beta function
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4. CONCLUSIONS

The research conducted in quercus cerris and quercus frainetto from Oltenia plain
led to obtain conclusive results on the structure of the two studied species (quercus cerris
and quercus frainetto).

From the data presented and interpreted in previous chapters may be off the
following:

- fhe forest stands of quercus cerris and quercus frainetto from the studied area
are echiene and relatively echienestands, the current structure being the result of the
application of silvicultural interventions over time;

- in Oltenia plain, both the quercus cerris and quercus frainetto are widespread,
occupying an area of about together 14700 ha (4650 ha quercus cerris and 10050 ha
guercus frainetto), their spread being limited to the south by the summer humidity and the
presence of sandy textured soil;

- from the research carried resulted a very large variability in the number of trees
per hectare, having values ranging between 380 and 2060 to quercus cerris and their age
ranging from 35 to 105 years and the number of trees per quercus frainetto hectare varies
between 505 and 1470, and the age is between 35 and 70 years. This dynamics of the
number of trees per hectare is determined by the way there were applied care work
(intensity) in some stands or the unfulfilling of the other (Se,, Sezand Sess);

- the experimental distribution of the number of trees by diameter and height
categories was adjusted by the theoretical distributions established in the scientific
literature (the theoretical Charlier distribution and the Beta distribution). The application of
the two types of theoretical distributions showed that the diameter (regardless of species)
are more variable than heights. The explanation is found in the coefficient of variation of
the number of trees in diameter classes (with values between 13,27-27,11% to quercus
cerris and 18,00-28,34 to quercus frainetto), which is higher than that of the distribution of
trees for their height (3,91-24,22 to quercus cerris and 12,03-20,91% to quercus frainetto).
Also, the coefficients of variation values below 30% indicates the homogeneity of the
sampled populations and their low variability;

- by testing the significance with the help of y>and Kolmogorov-Smirnov tests, the

research has shown that the theoretical distribution Charlier, both for the case of the
diameters and iiin the case of the heights, offsets more experimental distributions and
ensures (greater efficiency in processing and interpreting experimental data;

- the relationship between diameters and heights is expressed by a polynomial
function of second degree and the values of the correlation coefficients (r = 0.9324 -
0.9816) confirm the assumption that the correlation between diameters and heights
undergoes the principle of the unity between piece and whole and expresses the
horizontal and vertical aspect of the ecosystem,;

- the research has allowed the definition and indications of structural models of
guercus cerris and quercus frainetto forest stands for the area taken in study.
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REZUMAT

Specia Robinia pseudoacacia este 0 specie fixatoare de azot, care amelioreaza
calitatea si proprietatile solului. Ea poate fi utilizata ca specie pionier la reimpadurirea
terenurilor degradate (halde de steril si cenusa cu un continut ridicat in metale grele si
radionuclizi), unde alte specii nu reusesc. Analiza caracteristicilor ultrastructurale ale
frunzelor la genotipul Nisipeni 16, cultivat pe halde de steril de la punctul Rovinari-Statiune
(Jud. Gorj) si a exemplarelor Control de la Pepiniera Arginesti (Jud. Mehedinti), a subliniat
implicarea activa a speciei in neutralizarea metalelor grele si/sau radionuclizilor. Specia
poseda caracteristici ultrastructurale care o fac apta in procesul de fitoremediere. Poseda
un sistem circulant aerifer in tot mesofilul, in care a fost constatata existenta a doua tipuri
de materiale straine. De asemenea, la concentratii crescute de metale (fier), cloroplastele
devin agranale si are loc sintetiza de fitoferrina acumulata in cloroplast si celula, cristale de
oxalat de calciu, s.a.

ABSTRACT

Robinia pseudoacacia is a nitrogen-fixing species which improves the soil quality
and properties. It can be used as a pioneer species to reforest the degraded land (sterile
and ash waste dumps with a high content of heavy metals and radionuclides), where other
species failed. The analysis of the ultrastructural features of the leaves in Nisipeni 16
genotype, planted on the sterile waste dump in the site Station-Rovinari (Gorj district), and
in Control from Orchard Arginesti (Mehedinti district), underlined the active implication of
this species in the heavy metal or/and radionuclide neutralization. This species has
ultrastructural features that make it fit for the phytoremediation process. It possesses an
aeriferous circulatory system in the whole mesophyll, in which the existence of two foreign
substances was noticed. At high amounts of metals (iron), the chloroplasts become
agranal and a synthesis of the phytoferritin accumulated in chloroplasts and in cells,
calcium oxalate crystals, a/o, takes place.

INTRODUCTION
The extractive and energy industries contribute to the dislocation of a great amount
of soil and to its artificial modification, by forming sterile and ash waste dumps that present
a high content of heavy metals and radionuclides, a permanent source of pollution
(Corneanu M. et al., 2007). In Romania, the middle Jiu river valley is a well known coal
basin in active exploitation. Nearby the surface exploitations, the Thermo-Electric Power
Plant (TEPP) — Rovinari is surrounded by ash and sterile waste dumps of different ages.
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An efficient method for the environment “cleaning” is represented by the phytoremediation
process (Ruskin et al., 1994). This implies the use of different vegetal species, capable of
radionuclide and heavy metal accumulation from the environment. One of these species is
Robinia pseudoacacia, used for the fixing of the sterile and ash waste dumps in this area.
In a previous research performed in different regions, it was reported that some vegetal
species (Taraxacum officinale, Convolvulus persicus, Populus sp., Robinia pseudoacacia
a/o) can accumulate radionuclides and heavy metals from the environment in their
organism (Corneanu G. et al., 2007). These species can be used as phytoremediatory
species, for the cleaning of different heavy metals and radioactive materials from the
environment.

Robinia pseudoacacia was introduced into Romania as an ornamental species in
1750, but the first forestry plantation was established in 1852 in Oltenia, near the town
Bailesti. Nowadays, the area occupied by this species is of about 250,000 ha (4% of the
total forestry area). Recently, the interest in this species has increased, as it is used for the
forestation of abandoned lands based on an E.U. regulation, as well as for its melliferous
gualities and for its phytoremediation role. In 1966 a new variety was described on the
sandy soils of South Oltenia, Robinia pseudoacacia var. oltenica, with distinct differences
from the basal type (Birlanescu et al., 1966) and valuable forestry properties (Corneanu et
al., 2007). In Robinia pseudoacacia species, variability represents an important factor in
the selection of fast growing genotypes (Orlovi¢ et al., 2004).

In this paper, were analyzed the ultrastructural features of the Robinia
pseudoacacia var. oltenica leaves, originating from an unpolluted Control area and from
the sterile and ash waste dump of Rovinari (Gorj district). The purpose of this research
was to establish the presence or absence of foreign material in the leaf, the point of
penetration into the cell and the ultrastructural modifications at the leaf level.

MATERIAL AND METHOD

Biological material

The Robinia pseudoacacia var. oltenica seedlings, belonging to Ciurumela 23
clone, were obtained from seeds harvested in the Orchard Arginesti (Mehedinti district, the
middle Jiu River valley). The seedlings were obtained in the Biological Research Station of
the USAMVB, Timisoara. They were planted on the sterile and ash waste dumps from
Rovinari (Gorj district, the middle Jiu River valley). The Control variant was represented by
plants in the Orchard Arginesti. Previous research performed in this area showed the
presence of a high radioactivity on the sterile and ash dumps, in comparison with the
values recorded in the Control area (Table 1).

Table 1.
The soll radioactivity in some stations around CEPP Rovinari (after Corneanu et al., 2006)
Radionuclide Control - Stramba CEPP — Rovinari
(Ba/kg soil + %) Puza - Ash dump Station -Sterile dump
U-235 22+0.6 3.0+0.75 0.06 + 0.3
Th-234 - 37.4+14.0 116.8 + 50.0
Ac-228 242 +3.0 26.4+9.0 38.1+5.0
Ra-226 18.1+15 30.2+6.0 448+ 4.0
Pb-214 204+1.4 33.9+4.0 448+ 4.0
Bi-214 157+1.6 26.5+3.0 449+ 3.0
Pb-212 - 54.9 + 6.0 -
Bi-212 - 26.7 £ 3.0 -
Cs-137 - 2.73+8.0 130.3+6.0
K-40 335.7+16.0 551.9+5.0 424.2 +21.0

The above data reveal a higher content of radionuclides in the ash and sterile
dumps, in comparison with the same content in a Control area, near Control station
(Stramba monastery).
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Similarly, Bogatu et al. (2007) studied the content of radionuclides in a waste
copper mining deposit from Moldova Noua (Caras-Severin district, Danube valley), as well
as the evolution of the transport processes for Cu, Zn, Mn and Fe. They established that
some plants accumulated metals differently. Thus Festuca arundinacea accumulated up to
100 mg/Zn/kg dry stuff and Hippophae rhamnoides 60 mg Zn/kg dry stuff.

Work method

The structural and ultrastructural features of the leaves were established in mature
plants (while flowering). The small pieces of leaf having a size of about 1 mm?® were
prefixed in a 2.7% glutaraldehyde solution (2 %2 h), postfixed in a 1% osmic acid solution (1
% h), infiltrated and embedded in Epon 821. Seriated sections of about 80-90 nm thick
were contrasted with uranyl acetate and lead citrate and analyzed by a JEOL JEM -1010
Electron Microscope (Electron Microscopy Centre, Babes-Bolyai University from Cluj-
Napoca).

RESULTS AND DISCUSSIONS
Robinia pseudoacacia has an imparipinnate leaf and the leaf limb has a bifacial
dorsiventral structure. The structural features of leaves established in this experiment are
similar to the structural features reported by other authors (Toma and Rugina, 1998).

1. Control variant

The upper epidermis consists of polygonal cells covered with a thick cuticle. The
epidermal cells have a pelicular cytoplasm and a few cellular organelles (Fig. 1). At the
same time, there were rarely tector hairs on their surface.

The lower epidermis has a thinner cuticle and the uni- or three-cellular tector hairs
have different lengths. Stomata of the anomocytic type are disposed only on the ventral
epidermis, while the substomatal chamber is evident.

The leaf mesophyll is differentiated in palisade and lacuna parenchymas of different
thicknesses, consisting of different numbers of cell layers, depending on the analyzed
genotype.

Palisade parenchyma consists of 3-4 layers of high cells, rich in cytoplasm and
cellular organelles. In other genotypes, the palisade parenchyma consists of 5-7 cell
layers, the ones from the upper epidermis being higher. Between the parenchyma cells,
from upper epidermis to lower epidermis, there is an aeriferous circulatory system. It plays
a role in ventilation and different matter transport in the leaf parenchyma.

Lacuna parenchyma consists of 3-4 cell layers (7-8 in other genotypes of black-
locust), of a polygonal shape, with spaces of different sizes between them. These cells
have a small amount of cytoplasm and cellular organelles (Fig. 1). Many chloroplasts are
transformed into amyloplasts (Fig. 1). In parenchyma of black-locust, the chloroplasts
present or do not present a granal system, depending on the parenchyma type and on
their juvenility (Figs. 4, 5).

In the palisade parenchyma cells (especially), the nucleus is in an intense metabolic
activity, characterized by specific ultrastructural features: fine blocks of heterochromatin
disposed in its mass, as well as the presence of a metabolic structure of NAB’s type (Fig.
4). Mitochondria have slightly dilated crista and an electron dense matrix (Fig. 4). In some
cells of the mesophyll, especially in the palisade parenchyma, there are crystals of calcium
oxalate, of a prismatic or rhomboidal shape (Fig. 1). In the cell wall, can be distinguished
small nanoparticles which penetrate it (Fig. 8). These particles are more numerous in
plants developed on the sterile or ash waste dumps.

Young chloroplasts have no granal system, being characterized by numerous
stroma thylakoids and plastoglobuls, especially in the hypodermic layer (Fig. 3). In some
parenchymatic cells, starting from the hypodermic layer situated near the upper epidermis,
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to the lower epidermis, there are phytoferritin particles in the chloroplast and sometimes
almost the whole cell is full of this substance. The phytoferritin is present both in the
palisade parenchyma (Figs. 1, 6) and in the lacuna parenchyma (Figs. 1, 7).

Phytoferritin is an iron-protein complex found in plant chloroplasts. It was
discovered by Barton (1966) in the senescent leaves of Phaseolus sp. Other authors have
also reported similar patterns of change in other senescent plant material. In general,
phytoferritin particles have been observed only within plastids of plant cells, except fungi,
and more particularly within plastids or dark grown tissues, where an extensive thylakoid
system has not developed yet. Iron administration to iron-starved plants increases the
storage of ferritin in the chloroplasts (Crichton et al., 1978). Thus, in some genotypes of
plants harvested from the waste dumps, the presence of phytoferritin in chloroplasts is
different.

Saikawa (1972) studied 250 species of higher plants and showed the presence of
phytoferritin particles in 37 species, including Robinia pseudoacacia and R. pseudoacacia
var. umbraculifera. Depending on the aggregation type of the phytoferritin particles, the
plants might be divided into three types: Type-A with disordered clusters, Type-B
crystalline lattice-like linear arrangement of the phytoferritin particles and Type-C, an
intermediate type. The phytoferritin particles in Robinia pseudoacacia var. umbraculifera
showed a typical curved parallel arrangement (Type-C). A similar arrangement was found
in Peireskia undulata (Cactaceae). The aggregation according to Type-C was reported in
many species.

The presence of this substance in the chloroplasts of Robinia pseudoacacia
underlined the property of this species to absorb matter from the environment. The
structural basis of this process is represented by the aeriferous circulatory system in the
leaf mesophyll.

In other cells, other types of particles are present, both in palisade parenchyma and
in lacuna parenchyma.

Pulvini are organs that regulate leaf position and thus intervene in the
photosynthetic activity in many angiosperm families, mainly in Fabaceae species
(Rodrigues and Machado, 2008). The studies performed by Moysset and Simoén (1991) in
Robinia pseudoacacia suggested that both the cortical cells and the vascular apparatus of
the pulvinus participate in the redistribution of ions and in the transmission of stimuli during
the foliola movements (depending on the environmental conditions). In another paper,
Moysett et al. (1991) studied the changes in shape and size of Robinia pulvinar cortical
cells in relation to the foliola movement. Both the size and shape of cell sections
underwent changes during movement. They established that the distribution pattern of K*
and CI" in cell walls and protoplasts showed that these ions are mainly responsible for
turgor changes. A section through a pulvinus structure in Robinia pseudoacacia, Control
variant, is presented in Fig. 2. The cortical cells and the vascular apparatus involved in
foliola movement are to be distinguished.

Seasonal cytological changes. Different authors reported seasonal cytological
changes in different species depending on the environmental conditions.

Pomeroy and Siminovitch (1971) reported seasonal cytological changes in the
secondary phloem parenchyma cells in Robinia pseudoacacia, in relation to cold
bitterness. Thus, the total protoplasm including mitochondria, lipid bodies, membrane-
bound vesicles derived from invagination and folding of the plasmalemma, is closely
related to the seasonal cycle of frost resistance. The structural organization of the
endoplasmic reticulum also varies seasonally. This process was also reported by different
authors in other species: apple, Malus domestica HV “MclIntosh” (Kuroda and Sagisaka,
2005), mulberry, Morus bombycis (Ukaji et al., 1999), Douglas-fir, Pseudotsuga menziesii
(Singh et al., 1983), a/o.
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Ukaji et al., 1999, pointed out that Siminovitch et al. (1968) reported seasonal
ultrastructural changes in the endoplasmic reticulum, as well as seasonal changes in the
amount of total proteins in crude microsomes, in the study performed on the cortical
parenchyma cells in Robinia pseudoacacia.

Ferrar and Evert (1997), after a study performed in Robinia pseudoacacia, analyzed
the seasonal changes that occur in the vascular cambium of Robinia pseudoacacia. The
specific goals were to determine the changes that occur (1) in all cytoplasmic components
throughout the year, (2) during the transition from dormancy to activity and vice-versa, with
special reference to membrane traffic, and (3) in storage materials such as starch, lipid
droplets, tannins, and protein bodies, throughout the year.

These modifications reported by different researchers can be related to differences
in leaf ultrastructural features recorded in Control and in plants developed on sterile waste
dump (different environmental conditions in the same season).

The vascular system (Fig. 7) consists of liberous and ligneous vessels and
fundamental parenchyma. The ligneous fibers present lignified walls. In different plant
species (Robinia pseudoacacia, Populus italica, Ulmus sp., Dianthus caryophyllus, Daucus
carota, Triticum aestivum), the presence of vessel-associated-cells (v.a.c.), with some
cytological and cytochemical characteristics and properties, was described (Czaninski,
1977).

2. Robinia pseudoacacia var. oltenica (Ciurumela 23), planted on sterile dump

The anatomical structure of the leaf, in the Ciurumela 16 clone vegetated on the
sterile waste dump, has particular features, owing to the presence of radionuclides and
heavy metals in the environment (soil), as Robinia pseudoacacia is a phytocumulatory
species (Raskin et al., 1994).

The two epidermises have the same features, but the thorn presence is rare. The
stomata are present only on the lower epidermis. The palisade parenchyma is performed
from 2-3 layers cells, rich in cytoplasm and cellular organeles. The lacuna parenchyma is
performed from 3-4 cells layers, with spaces between them (Fig. 9).

In the palisade parenchyma, the chloroplasts present usually an agranal structure,
with stroma thylakoids disposed in groups of 2-4, plastoglobuls and 1-2 starch grains (Fig.
10). In the young chloroplasts, there is a low amount of plastoglobuli, the stroma of the
thylakoids being evident. In the lacuna parenchyma, the chloroplasts are usually
transformed into amyloplasts or have many starch granules and a vestigial granal system
(Fig. 11).

In many parenchyma cells, both in the palisade parenchyma, and in the lacuna
parenchyma, as result of the phytoferritin synthesis, take place his accumulation in
chloroplasts and in all the cells (Fig. 12). Sometimes the whole cell is full of phytoferritin
(Fig. 9). The synthesis of phytoferritin is more intense in this variant, because there are
numerous heavy metals in the environment. In the cell vacuola are present a granular
substance synthesized and accumulated in cell (Fig. 13).

In the aeriferous circulatory system, near the parenchymatous cells, there are two
types of particles: (a) particles of acicular shape and (b) elongated particles disposed in
group (Fig. 14).

The cells are in a metabolic activity, outlined by the fine dispersion opf the
chromatin in its inner, and by the presence of the NAB’s corpuscles in the nucleus (Fig.
15). Also, in the cell vacuola, are present is present a granular matter (Fig. 16). On the
other hand, the cells are exposed to stress factors (heavy metals and/or radionuclides) or
there is in an enhanced metabolic activity, through the synthesis of different substances.
These conditions are underlined by several structural modifications. Thus in some cells,
the stroma thylakoids are dilated, and in the mitochondria there are evident lyses areas
(Fig. 16). Stoyanova-Koleva and Tchakalowa (2008) described also the ultrastructural
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adulterations in the chloroplast ultrastructure at Potamogeton natans and Myriophyllum
spicatum, as result of the presence of some heavy metals (Pb, Cd and Cu) in water.

Both the synthesized substances and the foreign matter from the environment can
circulate through the aeriferous circulatory system (Figs. 9, 13) and the cell membrane.

Many other papers demonstrated the black locust involvement in the
phytoremediation processes and in the absorbtion of the heavy metals or radionuclides
from the environment, respectively, while contributing to the environment decontamination.

Merten et al. (2005) examined the distribution of rare earth elements (REE) in the
study of the remediation process of acid mine drainage at Ronneeburg mining site
(Germany, Eastern Thuringia), one of the largest uranium mines and processing sites
worldwide. They analyzed the uranium content in soil and in some plants with high
availability to heavy metals: Geum urbanum, Geranium robertianum, Betula pendula,
Populus balsamifera and Robinia pseudoacacia. The concentration of REE was the
highest in the Populus species and the lowest in the Robinia species.

The ,Public Works Bulletin®, edited by the Army Corps of Engineers (2007),
recommended the use of trees and herbaceous vegetation for terrestrial area
decontamination in different cases. Thus, in the contamination cases in the Pacific Coast
Region, Central Plain Region, Rocky Mountains Region, in Southeast Region or in
Northeast Region from USA, with cadmium, copper and zinc, Alnus incana and Robinia
pseudoacacia are recommended for decontamination. In the case of contamination with
different types of explosives (RDX, TNT), Robinia pseudoacacia and some herbaceous
species are recommended for remediation (Phalaris arundinacea, Solidago canadensis,
Polygonum pensylvanicum, Helianthus nuttallii, a/o).

Mihucz et al. (2008) established the concentration of uranium and thorium in soil
and in the leaves of some cultivated plants (Robinia pseudoacacia, Populus x albus,
Populus x canescens, Quercus pubescens, Eleangus angustifolia) in the uranium mining
area of Kovagoszolos (Hungary). The uranium concentration in the plant was about one
order of magnitude higher in the samples as compared to the thorium concentration
values. The redistribution of uranium demonstrated a slow process and no critical changes
resulted in the uranium concentration in the surface soil layer even after the fall of the
leaves.

Robinia pseudoacacia species, together with other vegetal species, are also
recommended for the decontamination of areas contaminated with different hydrocarbons
(Tischer and Hubner, 2002).

CONCLUSIONS

The analysis of the leaf ultrastructural features in Robinia pseudoacacia var.
oltenica, in the plants developed on the sterile waste dumps from Station-Rovinari point
(an area with an enhanced content of heavy metals and/or radionuclides) and in Control
plants from Orchard Arginesti (Mehedinti district), revealed some differences as well as the
presence of some particular features in this species, with importance in the accumulation
and storage of heavy metals and/or radionuclides from the environment (the
phytoremediation process).

1. In the leaf mesophyll there is an aeriferous circulatory system playing a role in
ventilation and in the substance transition. In this aeriferous system the presence of
two foreign compounds was identified.

2. At the cell wall level, an exchange of substances between the plant cell and the
environment takes place.

3. In the presence of a high amount of iron in the environment (probably of other
heavy metals, too), the phytoferritin synthesis takes place in chloroplasts. At the
same time, another substance accumulated in the cell is also synthesized there, as
well as crystals of calcium oxalate.
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4. The foliola cells are in an intense metabolic activity, underlined by other structural
features: the presence of NAB’s structures in the nucleus, modifications in the
mitochondria structure, a/o.

5. The pulvinus structure playing a role in the foliola movements was noticed and
described, a/o.
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Control.

Plate 1. Structural features in Robinia pseudoacacia var. oltenica leaves —
Fig. 1. Transversal section through foliole leaf. Fig. 2. Pulvinus structure. Fig. 3. Epidermal

cell and palisade parenchyma: chloroplast in synthesis activity. Fig. 4. Palisade
parenchyma: chloroplast with granal structure, mitochondria and nucleus with NAB’s.
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8
Plate 2. Structural features in Robinia pseudoacacia var. oltenica leaves — Control.
Fig. 5. Palisade parenchyma: chloroplast with agranal structure and normal mitochondria.
Fig. 6. Phytoferritin synthesis in chloroplast. Fig. 7. Conducting system: ligneous and
liberian vessels and parenchyma cells; foreign matter in ligneous vessels. Fig. 8. Cell wall
with foreign particles in inner.
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Plate 3. Structural features of Robinia pseudoacacia oltenica leaves — Sterile dump.
Fig. 9. Cross section through the leaf foliole. Fig. 10. Palisade parenchyma: mature
chloroplast with agranal structure and nucleus surrounded by numerous mitochondria. Fig
11. Lacuna parenchyma: chloroplasts transformed in amyloplasts. Fig. 12. Lacuna
parenchyma: cell with phytoferritin and exogenous matter in auriferous system.
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15 16
Plate 4. Structural features in Robinia pseudoacacia oltenica leaves — Sterile dump.
Fig. 13. Vacuola with particles of matter synthetized in cell. Fig. 14. Aeriferous circulatory
system with exogenous matter. Fig. 15. Nucleus with fine heterochromatin blocks and
NAB'’s corpuscle. Fig. 16. Chloroplast with dilated stroma thylakoids and lysis areain
mitochondria.
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ROLUL NOS iN SINTEZA OXIDULUI NITRIC LA RADACINI DE TUTUN
INFECTATE CU VIRUS

THE ROLE OF NOS IN NITRIC OXIDE SYNTHESIS IN VIRUS INFECTED
TOBACCO ROOTS

DANCI O., DANCI M., CHIS S.

Key words: nitric oxide synthase, virus infection, tobacco, nitric oxide

REZUMAT

Oxidul nitric joaca diferite roluri in interactiunile dintre plante si patogenii acestora
de la contributia la inducerea sistemicad gi localéd a genelor de ap&rare pana la
semnalizarea infectiilor in plante. Recent a fost identificata, la tutun si arabidopsis, o
enzima indusd de prezenta patogenilor, numitd sintetaza oxidului nitric (NOS), ce
actioneaza ca generator de oxid nitric. Pentru a se evidentia rolul NOS in sinteza NO in
plantele infectate cu virus s-a utilizat carboximetoxilamina (CM). S-a observat ca in
prezenta inhibitorului sinteza NO a scazut foarte semnificativ comparativ cu martorul,
dovedind astfel implicarea NOS in sinteza oxidului nitric.

ABSTRACT

Nitric oxide was proved to have several roles in plant-pathogen interactions from
the contribution to the local and systemic induction of defense genes to the infection
signaling. A pathogen-inducible enzyme, named nitric oxide synthase (NOS) has been
recently identified in tobacco and Arabidopsis acting as nitric oxide generator. Nitric oxide
synthase (NOS) implication in nitric oxide synthesis in the virus infected roots was proved
by NOS activity inhibition using carboxymethoxylamine (CM). NO synthesis decreased
significantly in the presence of the inhibitor proving that NOS is one of the enzymes
responsible of its synthesis.

INTRODUCTION

Nitric oxide (NO) is a bioactive molecule, a free radical that can either gain or lose
an electron to energetically more favorable structures, namely the nitrosonium cation
(NO™) and the nytroxil radical (NO") [19]. Because of its unique chemistry, which permits
both its stability and reactivity, NO and its exchangeable redox-activate forms are now
recognized as intra- and intercellular signaling molecules [9, 18]. However, this gaseous
free radical rapidly diffuses across biological membranes and can play a part in cell-to-cell
signaling [5, 20]. The various effects of this molecule in animal organisms (blood pressure
regulation, antioxidant effect, cell death, DNA damage) are well known and thoroughly
investigated [13]. Also in plants had far-reaching roles for example in growth inhibition,
stimulation of secondary root formation, inhibition of photosynthesis, programmed cell
death, abiotic stress responses [2]. In plants, the enzymatic sources of NO are nitrate
reductase (NR) [11], nitric oxide synthase (NOS) [1, 4], xantine oxidase, nitrite NO
reductase and the copper-containing nitrite reductase [2, 11]. But each of the enzymes
generates NO in different stress conditions. It was found that the NOS is more or less nitric
oxide generator in plant-pathogen interactions [16]. A pathogen-inducible NOS (NOSi) has
been recently identified in tobacco and Arabidopsis [4] and two inhibitors like
carboxymethoxylamine (CM) and aminoacetonitrile (AA) were found to suppress the ability
of tobacco NOS to synthesize NO [18].
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Our study came as sequel of an experiment that proved NO presence in virus infected roots
[5] and intended to emphasize if the NOSi is responsible of NO synthesis in virus infected plants or
not.

MATERIAL AND METHOD

Six weeks old Nicotiana tabaccum L. SR1 plants (Medgyesy et al., 1980) [12] were
transferred from soil to nutrient solution for another week and were grown under controlled
conditions in greenhouse at photo flux density of 240 umol m? s (16/8 h day/night
period), at relative humidity of 55-60%, and 25 + 2°C temperature. The nutritive solution
contained the following chemicals: 2 mM Ca (NO3);, 1 mM MgSQO,4, 0.5 mM KCI, 0.5 mM
KH,PO4, and 0.5 mM Na;HPO,4. The micronutrient concentrations used for preparation of
the nutrient solutions were: 1 pM MnSOg4, 5 UM ZnSO4, 0.1 pM (NH4)eMO7024, 10 uM
H3BOg4, 0.1 uM AICI3, 20 uM Fe-EDTA.

After a week, some of the plants were mechanically inoculated with a mixture of
three viruses: Potato virus X, Potato virus Y and Potato virus A. Carboxymethoxylamine
hemihydrochloride (CM) was used to suppress NOS enzymatic activity in order to identify
the origin of NO. The control was constituted of infected roots immersed in dye (DAF-2DA
10uM) (as indicated by Kojima et all, 1998) [10]. The samples were constituted of virus
infected roots immersed in the dye (DAF-2DA 10uM) added with 2mM CM (noted CM
samples).

To detect fluorescence intensity, Zeiss Axiowert 200M-type fluorescent microscope
(Carl Zeiss, Germany) connected with a high resolution digital camera (Axiocam HR) was
used. FLUAR 5x/0.25 NA and FLUAR 10x/0.50 NA objective lenses were used to
investigate the samples. To measure the fluorescence intensity, Axiovision Rel. 4.5
software was applied using a filter set 10. The excitation was set at BP 450/490 nm; the
beam splitter at FT 510 nm; the emission at BP 575-640 nm (Carl Zeiss, Germany). The
same camera settings were recorded for each digital image.

NO levels were determined after 1, 2, 6, 12, 24 and 48 hours of treatment. The
presence of the virus in the leaves and roots, respectively, was assayed and proved using
ELISA test kits PathoScreen PVY, PVA and PVX from Agdia Inc., IN, USA, but few days
after inoculation viral symptoms could easily be detected visually both on the leaves and
the roots. The average value and the standard deviation of 3-5 samples were calculated
using the Microsoft Office Excel 2003 program.

RESULTS AND DISCUSSIONS

Inhibition of nitric oxide synthase activity by the presence of carboxymethoxylamine
determined a strong decrease in nitric oxide fluorescence leading to the conclusion that
NOS might be one of the enzymes involved in NO synthesis in virus-plant interaction.
Comparing the results obtained during the 48 ours of experimentation both on the control
and on the CM samples, several conclusions could be made. The control constituted of
virus infected roots immersed only in DAF-2DA (10uM) showed a slowly increasing in NO
intensity during the experimentation time. It could be observed that the two points of
significantly NO increasing was registered between 2 and 6 hours of incubation and very
significant differences between 24 and 48 hours (table 1).

Comparing to the zero moment of the experimentation the NO synthesis increased
significantly after 6 hours of incubation (more than 8 percents) and very significantly after
24 hours (increased with 12.58 % after 24 hours and 19.34% after 48 hours) (figure 1). We
suppose that these results are due to the long incubation period with the dye that
determined the substance penetration into the deepest tissues of the roots, emphasizing a
higher fluorescence on the microscope.
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Table 1
Differences significance of the NO synthesis between the control

and the CM inhibited samples
NO synthesis (pixels) Relative

Difference
value
Hours comparin toward
Control CM sample P 9 the
to the
control
control
0 7186,06 a 7232,78 a 100,65 -48,72 "
1 7184,39 a 6603,22 b 91,91 581,17 '*
2 7193,50 a 5683,89 c 79,01 1509,61  LSDsy=1163,69
6 7822,61b 5063,11 d 64,72 2759,5  LSD1,=1631,41
12 7841,72 b 4731,28 d 60,33 311044 LSDo14=2306,11
24 8220,50 b 4545,28 d 55,29 367522
48 8908,72 ¢ 3596,22 e 40,36 53125
LSDsy=599,65 LSDsy=564,43
LSD;4=792,98 LSD;4=746,39

LSD1%=1022,52  LSDg14=962,44

This supposition was based on the fact that ELISA testing was done to the donor
plants before the beginning of the incubation with the dye and after 48 hours and no
significantly differences were registered regarding virus concentration in the roots.

A very significantly decreasing in nitric oxide synthesis was registered during the
experimentation when the virus infected roots were incubated in presence of the NOS
inhibitor (figure 1).
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Figure 1. Nitric oxide inhibition in carboximetoxilamine presence.
Vertical bars are standard errors

Results registered were significantly inferior to the zero moment of experimentation
even after two hours of incubation of the virus infected roots with the NOS inhibitor. Nitric
oxide synthesis decreased very quickly in the presence of carboxymethoxylamine during
the first six hours of the incubation. A slower NO synthesis decreasing was registered
further on, very significantly differences being observed between 24 and 48 hours of
incubation.

Comparing the results obtained for the control and for the CM samples it could be
observed that very significantly differences were registered after only 6 hours of
experimentation. Even if the control registered a slower fluorescence increasing the CM
samples presented very significantly NO synthesis decreasing (figure 2). This decreasing
is due to the NOS activity inhibition by the CM [4]. No reports were found in the literature
specifying the implication or effect of NO on viruses’ replication and we supposed that the
nitric oxide synthesis decreased because of the NOS inhibitor action.

118



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXIX 2009

Control

/
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Figure 2. NO fluorescence in control roots (left) and in roots incubated with
CM (right) during the 48 hours experimentation.

Microscope pictures emphasized that NO was localized especially in the root tips.
The lowest NO levels were seen within the first 0.5 mm of the root tip, which includes root
cap and meristem and the maximal values, were detected between 1 and 2 mm from the
tip [5]. After 2 or even 2.5 mm from the tip NO fluorescence intensity slowly decreased or
reached a constant value. Comparing the results of infected samples with control
constituted of healthy plants it was observed that infected roots showed at least two times
higher level of NO than the control. Thus, it was concluded that under our experimental
conditions an increased NO production was involved in the response reaction to virus
infection [8] or as a plant defence mechanism against the pathogens [6]. The highest
fluorescence intensity was found at the sieve transport tissues confluence (figure 2)
determined by NO accumulation at this level. During time fluorescence appears to not be
localized and decreased very significantly probably due to the NOS inhibitor activity.

As nitric oxide is responsible for plants defense activation system against pathogens [3,
18] and its synthesis inhibition might determine the decline in plants resistance to some
pathogens [15, 16]. This enzyme has been well characterized in animals and exists as
three isoforms: inducible NOS, endothelial NOS and neuronal NOS [1]. There are hem-
containing enzymes from the cytochrome P450 family. All three enzymes are large and
have two domains separated by a CaM binding site. NO is produced through a 5-electron
oxidation of L-arginine catalyzed by nitric oxide synthase [9]. Recently it has been
suggested that NOS carries out only 4-electron oxidation, producing nitroxyl anion, and the
final step is catalyzed by superoxide dismutase [16].

On the basis of the time course of virus-induced NO production in plants, it was
observed that NO was released slowly [5] comparing with the metal induced NO that
clearly showed a biphasic reaction namely, a fast burst of NO release followed by a slow
increase [2]. In the case of metal induced NO synthesis nitric-oxide burst originates from
non-enzymatic reactions as lipid peroxidation or the production of reactive oxygen species
[2], while we suppose that in virus infected roots nitric oxide release is due to the
enzymatic activity. NOS, an Arabidopsis thaliana protein with an atypical NOS activity was
found to be targeted to mitochondria in roots [12]. Although concerns about the NO-
producing activity of this protein were raised (causing the renaming of the protein to NO-
associated 1), compelling data on its biological role were missing until recently. Strong
evidence is now available that this protein functions as a GTPase that is actually targeted
to plastids, where it might be required for ribosome function [7].

CONCLUSIONS
Our results show that there was a decrease in NO synthesis when CM was added
comparing with the control that showed a small increase in the level of NO, confirming our
supposition that one of the NO catalyst in the plants might be the nitric oxide synthase.
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REFACEREA ZONELOR UMEDE IN CONTEXTUL DIRECTIVEI CADRU
PRIVIND APA

WETLAND RESTORATION IN WATER FRAMEWORK DIRECTIVE
CONTEXT
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Key words: wetland, aquatic ecosystem, Water Framework Directive
Cuvinte cheie: zone umede, ecosisteme acvatice, Directiva Cadru privind Apa

REZUMAT

Marile oscilatii din ultimul secol, in special dezvoltarea rapida a industriei,
urbanizarea si cresterea numerica a populatiei a avut un impact imens asupra zonelor
umede.In acest context, zonele umede au fost diminuate enorm, cu consecinte
dezastruoase pentru comunitatile locale si cu o pierdere enorma a biodiversitatii.
Refacerea zonelor umede reprezinta un instrument esential pentru imbunatatirea viitoare a
zonelor umede afectate si trebuie sa devina un element de baza al gospodaririi apelor
ceruta de Directriva Cadru pentru Apa 60/2000/CEE.

ABSTRACT

The great variation from last century, especially rapid industrial and rural
development and population growth, has had an immense impact on wetlands. In this
context, wetlands have diminished enormously, with disastrous consequences for the local
communities and an enormous loss of biodiversity. Wetlands restoration is an essential
instrument for future improvements of degraded wetlands and it should became an
integrated element of water management asking by Water Framework Directive
2000/60/EEC.

INTRODUCTION

For the purpose of Ramsar Convention (1971) ,,wetlands are areas of marsh, fen,
peat land or water, whether natural or artificial, permanent or temporary, with water that is
static or flowing, fresh, brackish or salt, including areas of marine water the depth of which
at low tide does not exceed six meters” (Art. 1).

In entire world the water resources, especially wetlands zones are diminished and
in this context more aquatic ecosystems are affected. Their protection is very important,
regarding the purposes of wetlands. The most important functions of wetlands are:

-to keep the hydrological balance of the rivers, to regulate of soil wet and diminished
soil erosions;

-the conservation of biodiversity for aquatic ecosystems, the place of life for a lot of
flora and fauna species;

-water quality control, though chemical purification of this, more exactly, though
decreases the organic pollution and nutrients;

-flood control,

-to modify local microclimate;

-drinking water recourses for local communities;

-an important role for education, research, recreation.
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MATERIAL AND METHOD

For the following main tasks within the WFD planning process hydro morphological
data are needed in relation to the biological quality elements, in particular related to fish,
macro invertebrates and birds.

The Water Framework Directive-WFD (2000/60/EC) clearly identifies the protection,
restoration and enhancement of the water needs of wetlands as part of its purpose at
Article 1(a):

The purpose of this Directive is to establish a framework for the protection of inland
surfacewaters, transitional waters, coastal waters and groundwater which:

(a) prevents further deterioration and protects and enhances the status of aquatic
ecosystems and, with regard to their water needs, terrestrial ecosystems and wetlands
directly depending on the aquatic ecosystems.

Wetland ecosystems are ecologically and functionally significant elements of the
water environment, with potentially an important role to play in helping to achieve
sustainable river basin management. The Water Framework Directive does not set
environmental objectives for wetlands. However, wetlands that are dependent on
groundwater bodies, form part of a surface water body, or are Protected Areas, will benefit
from WFD obligations to protect and restore the status of water.

Danube Green Corridor between Ciuperceni and Rast

Pressures on wetlands (for example physical modification or pollution) can result in
impacts on the ecological status of water bodies. Measures to manage such pressures
may therefore need to be considered as part of river basin management plans, where they
are necessary to meet the environmental objectives of the Directive.

Wetland creation and enhancement can in appropriate circumstances offer
sustainable, cost-effective and socially acceptable mechanisms for helping to achieve the
environmental objectives of the Directive. In particular, wetlands can help to: abate
pollution impacts, contribute to mitigating the effects of droughts and floods, help to
achieve sustainable coastal
management and to promote groundwater re-charge. The WFD’s focus on water bodies
and their relationships helps to highlight the functional role of wetland systems within the
hydrological cycle and the river basin

Lowland floodplains historically suffered radical physical modification in many parts
of Europe, as a result of land drainage and flood management activities, aimed at
maximizing agricultural production and protecting people and property. In many cases,
decisions about how practical or desirable it will be to restore the hydro-morphology (and
the associated biology) of such river systems to the extent needed to achieve good
ecological status, will be determined through the application of the tests for the heavily
modified water body (HMWB) designation.

Many wetland ecosystems are composed of mosaics of surface water, permanently
and temporarily inundated or waterlogged land, such as lowland mire systems, or
floodplain wetlands. WFD provisions in relation to surface waters will in themselves help to
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protect and enhance wetland ecosystems, by defining parts of them as water bodies, and
setting objectives for them, where they fall within the WFD categories of rivers, lakes,
transitional or coastal waters.

WFD environmental objectives and wetlands

The WFD does not set independent ecological objectives for wetlands other than
where those
wetlands, or parts of them, are surface water bodies.

The WFD does however: (a) set groundwater objectives that include obligations
towards these ecosystems; and (b) identify the use of wetland functions as a possible
means of achieving the Directive’s objectives.

The most important WFD provisions in relation to wetlands are:

-obligations to surface waters, which will apply to those ‘open water’ wetlands which are
identified as water bodies [Article 4.1(a)(i)] and belong therefore either to rivers, lakes,
transitional waters or coastal waters;

- obligations to prevent more than very minor anthropogenic disturbance to the hydro
morphological condition of surface water bodies at high ecological status (HES). The
hydro-morphological quality elements of a surface water body include the structure and
condition of riparian, lakeshore or inter-tidal zone, and hence the condition of any wetlands
encompassed by these zones. This protection is necessary to achieve the objective of
preventing deterioration from HES [Article 4.1(a)(i); Annex V 1.2], bearing in mind the
exceptions identified at Article 4.6, 4.7 and the additional requirement in Article 4.8;
-obligations to protect, enhance and restore wetlands identified as water bodies, where
this is necessary to support the achievement of: (a) good ecological status (GES) or good
ecological potential (GEP); (b) good surface water chemical status; or (c) a less stringent
objective [Article 4.1(a)(i & ii); Article 4.5]. If damage to any such surface water body,
wherever it occurs within a river basin district, is causing a failure to achieve one of the
WFDs environmental objectives, then appropriate measures will be required;

- Obligations towards wetlands that are not individual water bodies, but part of the riparian
zone. Member States are required under Article 11.3(i) to establish measures to control
and mitigate modifications to the structure and the condition of these zones, including that
of any wetland they contain, to the extent necessary to ensure that the hydro
morphological conditions of the water bodies are consistent with the required ecological
status or ecological potential;

-obligations to achieve good groundwater status [Article 4.1(b)(i & ii), as defined in Annex
V 2.1.2 and 2.3.2.] and to reverse any significant and sustained upward trends in the
concentration of any pollutant in groundwater in order to progressively reduce pollution of
groundwater [Article 4.1(b)(iii)]. Member States must, among other things, control and
remedy anthropogenic alterations to groundwater quality and water levels to the extent
needed to ensure that such alterations are not causing, and will not cause: (a) significant
damage to terrestrial ecosystems that directly depend on bodies of groundwater; and (b)
significant diminution in the chemical or ecological quality of bodies of surface water
associated with bodies of groundwater.

This also includes an obligation to ensure that dependent surface waters achieve
their environmental objectives under Article 4, as far as these depend on groundwater
guality and quantity. Fens and marshes, that are dependent on groundwater to maintain
their characteristic structure and function, may fall within the category of dependent
terrestrial ecosystems;

-obligations, as requested specifically under the Habitats (92/43/EEC) and Wild Birds
(79/409/EEC) Directives, to take protective or restorative action in the management of
wetlands which are included in the register of protected areas following Annex IV(v).
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Furthermore, wetlands could play a relevant role in facilitating the achievement of
other WFD requirements concerning Protected Areas that do not target wetlands directly.
The list below largely refers to objectives established under other Community legislation,
the achievement of some of which may conceivably be assisted by the management of
wetlands. These are:

-obligations to take protective or restorative action in the management of areas designated
for the abstraction of drinking water and areas relevant for the protection of economically
significant aquatic species (WFD Annex IV(i & ii));

-obligations to take protective or restorative action in the management of recreational
water bodies under the Bathing Water Directive (76/160/EEC) (WFD Annex IV(iii));
-obligations to take protective or restorative action in the management of sensitive areas
and vulnerable zones designated under the Nitrate Directive (91/676/EEC) and the Urban
Wastewater Directive (91/271/EEC) (WFD Annex 1V(iv)).

Article 8 of the WFD requires the establishment of monitoring programmes (in
accordance with Article V) in order to progressively reach a comprehensive overview of
water status within each river basin district. The WFD calls for the monitoring of surface
water, groundwater and Protected Areas.

RESULTS AND DISCUSSIONS

Wetlands play a role in the achievement of the environmental objectives of the WFD
and help in the fulfilment of the programme of measures and in its adjustment to regional
and local conditions.

This Guidance Document introduces recommendations clarifying the role of
wetlands in the river basin management process. Case studies provide an illustration of
the circumstances under which Member States may choose to use wetland management
measures to ensure the most environmental and cost-effective approach.

Some issues could benefit from further development and some topics should be
revisited in future
activities (e.g. through the Pilot River Basin Testing Exercise). Consideration to be given
to:
 Defining more in detail how to include wetlands in the programme of measures when
preparing the programme of measures themselves;

* Recognizing the diversity of wetlands in the EU and therefore understanding the different
ways in which wetlands restoration may contribute to RBM;

« Setting indicators for assessing the progress achieved regarding wetland restoration as
part of the river basin management plan;

* Defining indicators and monitoring methods to establish a relationship between wetland
health and groundwater quality and quantity status;

* Identifying wetlands within protected areas;

* Elucidating the contribution of wetlands to the environmental cost recovery;

Investigating links concerning reporting and monitoring for wetland management under
both the WFD and the Ramsar Convention.

REFERENCES
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STUDIU EFECTUAT IN PERIOADA 2005-2009 PRIVIND EVOLUTIA
REZERVEI BIOLOGICE DE PLOSNITA CEREALELOR DIN GENUL
EURYGASTER IN JUDETUL VALCEA

STUDY ELABORATED DURING 2005-2009 CONCERNING THE
EVOLUTION OF THE BIOLOGICAL RESERVE OF CEREALS BED BUG
FROM THE SPECIES EURYGASTER IN THE DEPARTEMENT OF
VALCEA
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REZUMAT:
Acesta lucrare se referd la rezerva biologica a plosnitelor cerealelor (Eurygaster
sp.) in judetul Vélcea unde s-a efectuat studiul .
In urma atacului pe care 1l au asupra culturilor de grau ele produc pagube care
influenteazéa calitatea productiei de grau.

ABSTRACT
This work reports on the biological reserve of cereals bed bug (Eurygaster sp.) in
the department of Valcea where this study was elaborated.
After the attack against the wheat crops they produce damages that influence the
quality of the wheat production.

INTRODUCTION

In our country bugs cereals are widely spread in the majority of the departments,
the number of the population being higher or lower according to the agroclimatic
conditions.

The area where this pest produces large damages every year is situated in the
south and south-east side of the country, including the plain territory from Oltenia, mostly
of Muntenia, Dobrogea and the south of Moldavia.

The species that forms the population of this pest that exist in our country are:
Eurygaster integriceps, which represents 88% from total population, E.austriaca and
E.maura. The cereals bed bugs have a similar way of living, they have only one generation
per year, hibernates as adult, preferring the oak tree.

METHODS AND MATERIALS USED

To elaborate the attack potential forecast it was proceed to counting the pest
number withdrawn to hibernate in the forest by using some frames with the interior of
0,5/0,5 m2. The frames, 40 borings 0,250 m2 each, delimit the surface that is going to be
verified on the diagonal of the forest. This was realized on the10™ -15™ of every year in the
oak forest from the department of Valcea.

In the interior of the frame there was analized firstly the leaves’ layer, then the rot
until the land, noting the lively bed bugs found on m2 of verified surface and obtaining the
medium density on the m?.

According to the data, it was firstly established the biological reserve of the verified
department forests bed bugs. The surface in m? of every forest was multiplied by the
numerical medium density on m2 and summing the results.
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Then the given number of bed bugs was divised by the surface in m? of the verified
forests. Thus was obtained the department annual medium reserve on mz2,

Every spring, in March, the mortality procentage and the biological reserve were
determined according to the correction made. The same forests as the ones in autumn
were verified, modifiying it only in case of a rate of mortality of over 25%.

OBTAINED RESULTS
Tableno 1

The medium biological reserve evolution of cereals bed bugs in the department of
Valcea forests between 2005-2009

Season Autumn  Spring Autumn  Spring Autumn  Spring Autumn Spring Autumn
2005 2006 2006 2007 2007 2008 2008 2009 2009
No of 0,89 0,83 0,86 0,77 0,75 0,56 0,67 0,61 0,52
eurygaster/m2

O Autumn 2005
B Spring 2005
O Autumn 2006
0O Spring 2006
B Autumn 2007
O Spring 2007
B Autumn 2008
0O Spring 2008
B Autumn 2009

Fig. 1
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CONCLUSIONS

Considering the climatical conditions of the years 2005-2009, the biological reserve
of cereals bugs from Valcea country has considerable diminished noticing the greater
density in the autumn than in the spring of the same country year.

The dynamics of the biological average reserve reflects the decreasing tendency of
the cereals bugs , as in the autumn of the year 2005, the biological reserve was 0,89
exemples on m and reduced to 0,52 exemples on m in the autumn of the year 2009.

Another very important factor which led to the diminishing of the biological reserve
of the cereals bug and to the improvement of the wheat quality werethe chemical
treatments applied during all these years.
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SELECTIA S| COMPORTAREA CELOR MAI VALOROASE GENOTIPURI
DE SOIA SUB ASPECTUL STABILITATII PRODUCTIEI

THE SELECTION AND THE BEHAVIOUR OF THE MOST PERFORMANT
AND CONSTANT PRODUCTIVE SOY-BEANS GENOTIPES
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REZUMAT
Cercetarile in ceea ce priveste comportamentul de soia au fost furnizate in perioada
2003-2005 de statiunile de cercetare de la Fundulea, Teleorman, Braila, Valu lui Traian,
Simnic, Lovrin, Turda, Secuieni si Podu lloaiei.
Principalul obiectiv al reproducerii soia este de a obtine soiuri performante din punct
de vedere al calitatii, cantitatii, rezistentei, reproducerii.

ABSTRACT
Reserches regarding the behaviour of soy-beans were provided during 2003-2005
in Fundulea, Teleorman, Bréila, Valu lui Traian, Simnic, Lovrin, Turda, Secuieni and Podu
lloaiei research units.
The main objective of soy-beans breeding is to obtain performant sorts in quality,
guantity, resistance, breeding.

INTRODUCTION
Soy is a short day species, particularly sensible to the fotoperioad and the
termoperioad, for which any change of the crop area for which the genotype has been
established or any variation of climatic factors to the extreme limits, can causes profound
changes in the morphology and physiology plant, with major impacts for production.

THE MATERIAL AND THE RESEARCH METHOD

Research as regards the behavior of soybean genotypes were made in 2003-2005
in Fundulea Teleorman, Braila, Simnic and Turda centers.

In the process of soybean improvement, the main objective is the creation of the
varieties with favorable genes at higher level for key features: precocity, productivity,
quality, resistance to unfavorable environmental conditions and diseases.

To highlight the best soybean genotypes adapted to the conditions of the south,
lines of perspective were included in comparative culture of competition, run by the Latin
rectangle method with 25 variations in 5 repetitions, maintenance technology is similar to
that applied in crop production. Harvested area of every plots was 10m 2.

To analyze behavior genotypes were made morfophysiologichal and phenotype
observations of the plant. Also there were made the determination of the main components
of productivity. Determinations were made at 20 plants, 4 plants in each plot repetition.
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GENOTYPES DESCRIPTION

1. ROMANIAN"99 (var. Strict ENK.) is an early variety, with a growing season of 105-
120 days.

The plant is erect, with compact shrubs shape, having semideterminated increase. Plant
height is 15-18 cm, foliols form is sharp oval, color flower violet, gray pubescent, yellow
grain color, with gray color hil MMB = 150-180 g.

It has a very good resistance to falling and shaking, and medium to drought.

Quiality features:

e protein seed content :39-44% s.u. and 19-22,5% fat s.u.

e culture has a potential production of up to 4,000 kg / ha in irrigated crops, in
southern areas, and 3,000 kg / ha in irrigated crop in Moldova and
Transylvania.

2. DANUBIANA (var. latifolia ENK.) Is a undue variety, the vegetation period of 123-
133 days. The plant is erect, with a compact form of bush, with unlimited growth. Plant
height is 95-120 cm and height of insertion of the first pods 14-18 cm. Foliols are oval
shaped, white flower, reddish pubescent, yellow grain with black hil. MMB = 180-220 g.

It has resistance at drop and shake, and medium resistance to drought.

It has a potential production of up to 4950 kg / ha in irrigated crop experimentation and
3300kg/ha in experimental non-irrigated crop.

Protein seed content: 38-43% s.u. and 18,5-23% fat s.u.

RESULTS AND DISCUSSION

Regarding the main morphological and physiological features of soybean
genotypes, the results are extracted from the observations measured by organic
comparative culture at Fundulea ICDA. You can see the difference between the genotypes
attributes, namely Danubian genotype is 100 cm plant height, unlike genotype Romanian
** 99 which has a plant height of 94 cm.

The production of grains, protein and crude fat obtained in the organic comparative
culture Fundulea reveals that 99 genotype ** Romanian had a production of 2885 kg / ha
and Danubian genotype had a yield of 3200 kg / ha. You Ycan see that production of
crude protein production was 99 Romanian ** 1129.3 kg / ha and the Danubian was
1340.4 kg / ha.

CONCLUSIONS
The component genotypes of the environmental comparative culture had good and
very good resistance to fall.
Number of pods / plant varied from 51 to 78.
Weight of 1000 grains ranges from 156 to 180.
The best results were obtained when Danubian variety.

00 O

BIBLIOGRAPHY

*** Catalogul Oficial al Soiurilor (Hibrizilor de plante de culturd din Romania)
institutul de stat pentru Testarea si inregistrarea soiurilor, 2001

Nicolae lon, Genetica si ameliorarea plantelor, Editura Bioterra Bucuresti, 2002
Sarpe N., Cultura soiei-Ministerul Agriculturii Editura Agrosilvica Bucuresti, 1961

=

wn

129



Analele Universitatii din Craiova, seria Agriculturd — Montanologie — Cadastru Vol. XXXIX 2009

WHERE IS EUROPEAN AGRICULTURE GOING?

STEFANO GREGO
University of Tuscia, Viterbo, Italy

The agricultural activity and the forests are still occupying the highest part of
European territory and have a central role in determining the health level of the economy
and of the environment. In particular, agriculture has still plays an important role to allow
an economically sustainable growth of rural areas. Farmers perform different functions,
from food production to landscape management, from environment protection to tourism.
Probably no other production activity needs wider competences than agriculture.

Europe is the most active exporter but is also the major importer of food products, most of
which is coming from developing countries. The agriculture sector is ordinarily utilising safe
production methods for both the consumers and the environment and the food is in
general of good quality. Moreover, farmers not only assure the production of nourishment
for the community but also maintain the country side as an environment where it is
possible to live, to work and to spend free time (agro-tourism).

The majority of farms are small, with a family management; often the products are
transformed in the farmhouse, but generally they are sold and transformed by specialised
food industries and commercialised in all European countries.

Europe is known for the diversity of food products which are the result of the natural
environment and of the agricultural methods developed during centuries. Food and
beverage have a clear role in the definition of cultural identity of European regions and
population. The EU has the significant task to protect and to valorise the different products
and the culinary traditions that are an important part of the European history. From this the
quality trade marks as DOP, IGP or GTS that assure the value of the products to the
consumers transmitting also the importance of the territory where they are produced and
transformed.

When the Common Agricultural Policy (CAP) was first launched, its primary objective was
purely quantitative. It was, in the words of the 1957 Treaty of Rome, to increase
agricultural productivity by promoting technical progress and by ensuring the rational
development of agricultural production and the optimum utilisation of the factors of
production, in particular labour.

This was an understandable priority at the time. The major agricultural challenge for the
member states was to achieve food self-sufficiency in post-war Europe. In an era of
unguestioning technological optimism it was inevitable that the means would be sought in
mechanisation, chemical inputs and other industrial approaches. This objective was
successfully reached by promoting industrial inputs and production systems. However for
the last 25 years, EU agriculture has instead been characterised by the surplus production,
environmental pollution and unsustainable resource use which result from those industrial
systems.

However, over 50 years later, the situation of EU agriculture is fundamentally different. We
are now 27 Member States and containing surplus production is now the first priority,
together with counteracting the negative consequences of the inappropriate application of
technical progress, such as rural depopulation, environmental degradation and unsafe
food.

130



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXIX 2009

The BSE crisis and other recent scandals in food and farming have highlighted that current
food production patterns threaten not only the environment but also public health. This has
led to a serious crisis of confidence. Simultaneously, there is well-founded criticism of the
EU role in global agricultural trade. Europe can not forget to be a fundamental partner for
developing countries. Witnessing the dramatic changes taking place at the close of the
twentieth century as a result of scientific knowledge and human inventiveness in
technology and globalization, it becomes difficult to comprehend how the great
mechanical, social, industrial and scientific revolutions, the advances in agricultural
sciences, medical sciences, health care and education which changed the industrialized
world, could leave millions of farmers, forest dwellers and fishermen of developing and the
least developed countries still using techniques and implements which had been devised
about 2,500 years ago.

By 1970, the global economy has been transformed, and industrialized societies have
experienced economic growth and expansion of trade without parallel in history, sowing
the first seeds of doubt about the price of economic growth, the finitude of some physical
resources and the destructive powers of by-products (including wastes) derived from
production and consumption. The first public disquiet about damage to the environment
came with the publication of Rachel Carson’s book, Silent Spring, in 1962, the scenario
which created environmentalism in the popular consciousness.

Poverty had been cited as a major cause of environmental degradation. The need for the
rural poor to expand their resource base to accommodate growing families has led many
farmers to encroach on land which were marginal for agriculture and hasten the downward
spiral towards poverty and environmental degradation.

Sustainable development in popular terms was defined as “meeting the needs of the
present without comprising the ability of future generation to meet their needs,” and growth
in the context of poverty eradication a new development paradigm in developing countries
held that to be effective, the economic political and social dimensions of secular values
would have to integrate to reinforce each other — bringing ethics into both politics and
economics leading to greater social cohesion. It showed ways to reduce poverty to
achieve growth with greater social integration. Sustainable agricultural development
required that those entrusted with the responsibility to manage change would have clearly
defined their purposes and policies, and their vision of the economic viability, social equity
and ecological sustainability for the future of an agrarian society, indeed of the whole
society.

So sustainability is the answer for the modern agriculture not only for developing countries
but also for Europe. The central concern is to achieve ecologically sustainable agricultural
production systems everywhere, capable of providing everyone in the world with a secure
and equitable supply of good and healthy food and clean water.

The key characteristics of such systems can be resumed as follow:

- rely primarily on local, renewable resources

- efficiently use the potential of biological processes to capture the energy of the sun
- maintain the fertility and biological activity of the soil

- maximise recirculation of plant nutrients and organic matter, including waste resulting
from food consumption
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- maintain a high level of biological diversity in the production system as well as in the
agricultural landscape

- provide farm animals with diets and living conditions which reflect their ecological role
and allow them to express their natural behaviour.

These criteria can and should be met in different ways under different circumstances. But
they can only be met when the principles of ecological sustainability are allowed to
influence all relevant social, economic and political factors in the production system.

Farmers should have full access to the necessary means of production, such as land,
water and genetic resources, allowing them to achieve an adequate income from farming.
An important aspect to be considered is that the local and regional production should have
priority in agricultural policies, protecting and recognising the traditional farming systems
as an important source of knowledge.

Sustainability, in other words, is not a technical issue limited to agronomic practices in the
field. It frequently will require fundamental structural and socioeconomic changes as well.
In particular, it will require a reconsideration of many of the industrial products, methods
and forms of organisation that were introduced in food and farming over the last few
decades.

In Europe about half of the land is farmed. Farming is important for the EU's natural
environment. Farming and nature influence each other creating and maintaining a unique
countryside. Agricultural land management has been a positive force for the development
of the rich variety of landscapes and habitats, including a mosaic of woodlands, wetlands
and extensive tracts of an open countryside. Moreover, the ecological integrity and the
scenic value of landscapes make rural areas attractive for the establishment of
enterprises, for places to live, and for the tourist and recreation businesses.

The links between the richness of the natural environment and farming practices are
complex. Many valuable habitats in Europe are maintained by extensive farming, and a
wide range of wild species rely on this for their survival. But inappropriate agricultural
practices and land use can also have an adverse impact on natural resources, like
pollution of soil, water and air, fragmentation of habitats and loss of wildlife and
biodiversity.

We can identify three priority areas for action to protect and enhance the EU's rural
heritage and to create a sustainable agriculture: biodiversity, water and climate change.
The biodiversity, the preservation and the development of 'natural’ farming and forestry
systems has become crucial. Water management and use is extremely important because
it is becoming scarce and precious. Lastly, we have to consider that agriculture is
contributing to climate change and is directly influenced by its effects.

The new CAP must ensures that its rules are compatible with environmental requirements
and that CAP measures promote the development of agricultural practices preserving the
environment and safeguarding the countryside. Farmers are encouraged to continue
playing a positive role in the maintenance of the countryside and the environment. CAP
should assure direct aid at rural development measures promoting environmentally
sustainable farming practices, like agro-environment plans. On the other hand, attracting
compliance with environmental laws by sanctioning the non-respect for these laws by
farmers through a reduction in support payments from the CAP.
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Agenda 21 on sustainable agriculture and rural development (SARD), notes that, by the
year 2025, 83 per cent of the expected global population of 8.5 billion will be living in
developing countries. Yet the capacity of available resources and technologies to satisfy
the demands of this growing population for food and other agricultural commodities
remains uncertain. Agriculture has to meet this challenge, mainly by increasing production
on land already in use and by avoiding further encroachment on land that is only
marginally suitable for cultivation. But it is evident that more research is necessary to
introduce efficient measures that favour sustainability in agricultural production. We need
to study the principles and rules for the ecological intensification of agriculture, a not well
defined concept and open to more precise scientific quantification. More research needs to
be done on plant diversity; to understand better the positive and negative elements of
monoculture; to asses rates of loss of nutrients or their accumulation in agro-ecosystems;
to understand yield decline in long term intensive agriculture; to describe the complexity of
the relationships between soil quality and cropping system performance. We need to
create models for sustainable livestock development and in general, predictive,
mechanistic models of the impact of agriculture on natural ecosystems are still necessary.

Agricultural research, technology transfer and improvements in training are primary
components in the sustainable development of agriculture. The involvement of consumer
and citizen should also help to enhance the acceptability of the results of agriculture
research. Agriculture intensification has received particular support in Europe. This has
stimulated studies on the sustainability of available systems of food production being a
European priority the development of integrated arable production systems in harmony to
environmental needs. In this respect, Europe can share with the rest of the world its
experience and knowledge
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REZUMAT

Metodele clasice de determinare a capacitétii antioxidante si a continutului in
polifenoli se bazeaza pe diferite reactii chimice care necesitd consum de reactivi, de obicei
agresivi fatd de mediu, un timp de lucru indelungat si personal calificat. Spectrometria in
infrarosu cu transformanta Fourier (FTIR) este o metoda rapida, nedistructiva si relativ
ieftind care permite atat investigarea calitativa céat gi cantitativd. Ea se bazeaza pe
prezenta legéaturilor chimice specifice polifenolilor si substantelor cu caracter antioxidant (-
OH, -COOH, -CH) care au in spectrul infrarogu frecvente si intensitati caracteristice.
Obiectivul lucrarii are in vedere investigarea aplicarii metodelor spectrometriei in infrarosu
(FTIR) la determinarea capacitétii antioxidante gi a continutului in polifenoli, parametrii
deosebiti de importanti pentru caracterizarea plantelor medicinale. Metoda propuséa este
rapida si o data calibrata nu implica consum de reactivi.

ABSTRACT

The classic methods used to determine the antioxidant capacity and polyphenols of
medicinal plants are limited by money, reagents acquisition, a long time for sample
preparation and necessity of qualified personal capable to make the analyzes.

FTIR Spectroscopy is a quick, non-destructive and chip qualitative and quantitative
analyzes method. This method depends on types and number of, O-H COOH and C-H
bonds present in constituents of analyzed medicinal plants. The main FTIR Spectroscopy
applications in medicinal plants analyze is qualitative and quantitative determinations of
total polyphenols and antioxidant capacity. Proposed method not requests the reagents
once it was calibrated.

INTRODUCTION

All the classical chemical methods used for determination of antioxidant capacity
(AC) are laborious and request high reagents consumption, which are potential aggressive
for the environment. The aim of this research was to investigate the determination of total
antioxidant capacity by FTIR, a fast and non-destructive method, which not requests the
reagents once the method was calibrated (Wilson, 1994; Smith, 1996; Roberts, 2004).

The apparition of spectroscopic technigues in the world and the development of NIR
and FTIR spectrometers was started after 1957 and expended in the last decades (Norris,
1984; Wilson, 1994). In our country FTIR Spectroscopy was used in chemical and
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pharmaceutical industries. The research of quality of fodder plants using FTIR was not
possible since now because of financial problems. In the last years the high level of
financial supporting for national research, after the integration of Romania to the European
Union, it was possible the acquisition of FTIR equipments. That's permit innovative
researches to develop new methods for detection of bioactive compounds and control of
medicinal plants.

MATERIAL AND METHOD

The spectra were obtained using the plants powder and FTIR S-8400 spectrometer
(Shimadzu) equipped with EasyDiff device for reflexion measurements of solid
substances. The spectra were scanned in range 400-4000 cm™. The chemical reference
methods used for Antioxidant Capacity determination and FTIR calibration was CUPRAC
and Folin-Ciocalteu for polyphenols (Dragan, Gergen &Socaciu, 2008). Chemometric
software PANORAMA from LabCognition was used for multivariate analysis of
experimental data.

RESULTS AND DISCUSSIONS

The infrared spectroscopy is characterized both by rotating and vibrating movement
of molecules. A classification of infrared spectroscopy considering the applications,
molecular dynamics and the used equipments are the following:
- Near Infrared Spectroscopy (NIRS), corresponding to 0.78 - 2.5 um (12800-4000 cm™)
- Mid Infrared Spectroscopy (MIR), corresponding to 2.5 - 25 um (4000-400 cm™)
- Far Infrared Spectroscopy (FIR), corresponding to 25-1000 pm (400-10 cm™) (Wilson,
1994).The position of IR in electromagnetic spectrum is shown in Figure 1:
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Figure 1. The position of IR in electromagnetic spectrum

Experimental values determined chemical for CUPRAC and Polyphenols are
presented in Table 1.The PLS (Partial Last Square) model was used for FTIR calibration
and was performed with the results obtained for total polyphenols content and CUPRAC
parameters of medicinal plants by chemical method and the values of reflectance from
FTIR spectra. The principal chemical bounds present in polyphenols compound are —OH,
-COOH, -CH aromatic, -CH3, -C=C- aromatic and aliphatic (Schulz & Baranska, 2007; Yu
Peigiang, 2005). For rozmarinic acid these bounds are presented in Figure 2 and
vibrational range in Table 2.
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Table 1
Investigated medicinal plants and experimental values determined
chemical for Polyphenols and antioxidant capacity by CUPRAC
Nr Samples Polyphenols CUPRAC
pMol TROLOX/g
1 Anghinarie (Cynara Scolynmis.L.) 114 51
2 Catina (Hyppophaen rhamnoides) 246 152
3 Cimbru (Satureja hortensis) 563 437
4 Coada calului (Equisetum arvense ) 177 126
5 Coada soricelului (Achilea millefolium ) 326 195
6 Crusin (Rhamnus frangula) 462 221
7 Echinacee (Echinacea) 458 285
8 Fenicul (Foeniculum vulgare) 174 86
9 Galbenele (Calendula officinalis ) 267 114
10 Macese (Rosa canina) 379 261
11 Menta (Menta piperita) 509 357
12 Musetel (Matricaria chamomilla) 398 216
13 Nalba (Althaea officinalis) 101 35
14 Paducel (Crataegus monogyna) 710 493
15 Papadie (Taraxacum officinale) 342 274
16 Pelin (Artemisia absinthium) 165 99
17 Pin ( Pinus silvestris) 214 106
18 Patlagina (Plantago lanceolata) 435 325
19 Pufulita (Epilobium hirsutum) 1130 491
20  Roinita (Melissa officinalis) 1072 520
21 Rostopasca (Chelidonium majus ) 238 144
22 Salvie (Salvia officinalis) 739 485
23 Salcie (Salix L.) 739 477
24 Sinziene (Galium verum) 330 243
25 Sunatoare (Hypericum perforatum) 845 506
26 Tataneasa (Symphytum officinale) 370 275
27 Tei (Tilia flores) 755 478
28 Traista ciob (Capsella bursa pastoris ) 189 99
29  Trei frati patati (Viola tricolor) 330 203
30  Troscot (Polygonum aviculare) 382 251
31  Valeriana ( Valeriana off.) 258 155
32 Urzica (Lamium album 75 43
33  Arnica (Arnica Montana) 622 419
Table. 2
Specific vibrational range for specific chemical bond (Tan et al., 2008)
NR. WAVENUMBER BASE GROUP AND MAIN ATTRIBUTION
(CM-1) VIBRATION MODE
1 3396, 2922, 2849 v(OH), v as(C-H), HYDROXYL, METHYLENE
v s(C-H)
2 1718, 1691, 1622, v (C=0), v (C=C), ESTER, CARBONYL, KETONE,
1229, 1099 v (C-0) AROMATIC BENZENE RING,
PHENOLIC HYDROXYL, ESTER
3 1443, 1370,1149 0 (C-H), METHYLENE, METHYL,
PHENYL
4 912, 813,778 y(C-H) END METHYLENE, BENZENE
RING
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Figure 2. Infra Red active base groups in phenolics acids: -OH, -COOH,
C=C aromatic, C=C aliphatic, C-H aromatic

For booth polyphenols and antioxidant capacity the investigated range from IR spectra
was 1500-1800 cm™ and 2700-3400 cm™ specific for dominant active groups —OH, -CH
and COOH. The number of factors varied between 6 and 8, and internal or external cross
validation was used in calibration model. For external cross validation were used another
33 spectra and experimental values determinate on the same samples of medicinal plants.
The statistical parameters of calibration with PLS model are presented in Table 3.

Table 3
Statistical parameters of calibration/validation with PLS model
Nr. Methods Prediction RMSEC/ std Selected spectral range
R? RMSEP (cm™)

1 PLS FTIRspectra- 0.9663 50 265 1520...... 1780
polyphenols 2720... .. 3416
Internal CV

2 PLS FTIRspectra- 0.8883 94/154 258/257  930..... .. 1549
polyphenols 2880... .. 3304
External CV

3 PLS FTIRspectra- 0.9874 17 156 1371 .. ... 1715
CUPRAC 2810.... .. 3489
Internal CV

4 PLS FTIRspectra- 0.9521 35/98 153/139 1371 ...... 1715
CUPRAC 2810..... .. 3489
External CV

Quality of calibration is evaluated by the validation methods. External cross
validation methods is the most recommended. In this case the major parameters are
prediction coefficient R?> and RMSEC (Root Mean Square Error of Calibration) or RMSEP
(Root Mean Square Error of Prediction). The closed these two parameters, the best is the
calibration. The best correlation coefficient R? = 0.9874 between experimental and
predicted CUPRAC results was obtained for the PLS model in range 1371 - 1715 cm™ and
2810 - 3489 cm™. For this range also external cross validation give good statistical
parameters. For polyphenols the quality of calibration is slightly lower than for CUPRAC,
smaller R? (0.9663 respectively 0.8883) higher RMSEC and also higher difference
between RMSEC and RMSEP. These results can be explain by the large different
structure of polyphenols with the same antioxidant capacity.

CONCLUSIONS
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» The obtained results, using 33 medicinal plant samples, shows a good
prediction for the antioxidant capacity (CUPRAC) and Polyphenols using
PLS model, constructed with the experimental values determinate by
chemical methods and reflectance from FTIR spectra.

» The good prediction obtained for AC and polyphenols demonstrates that
FTIR spectra contain o lot of information about some chemical structures of
organic compounds with antioxidant capacity.

» The best prediction was obtained for FTIR spectra and Antioxidant Capacity
by CUPRAC methods

ACKNOWLEDGMENTS
The authors acknowledge funding support grant Nr. 1116/2008 from the Romanian
Ministry of Education, Research and Innovation.

BIBLIOGRAPHY

1. Dragan S., Gergen [., Socaciu C. (2008), Alimetatia functionala cu componente
bioactive naturale in sindromul metabolic, Ed. Eurostampa, Timisoara, 2008, p. 368-
384

2. Norris K. H., Williams P. C. (1984), Optimization of Mathematical Treatments of Raw
Near-Infrared Signal in the Measurement of Protein in Hard Red Spring Wheat, Cereal
Foods World, 22, p. 461

3. Roberts C., Workman J., Reeves J. (2004), Near-Infrared Spectroscopy in
agriculture, ASA-CSSA-SSSA, Madison.

4. Schulz, H., Baranska, M. (2007), Identification and quantification of valuable plant
substances by IR and Raman spectroscopy, Vibrational Spectroscopy, 43, 13-25.

5. Smith, Brian C. (1996), Fundamentals of Fourier Transform Infrared spectroscopy,
CRC press, Boca Raton.

6. Tan H.-P., S.-K. Ling , C.-H. Chuah, (2008), Multistep infrared macro-fingerprinting on
leaves of Phyllagathis praetermissa from different localities in Peninsular Malaysia,
Vibrational Spectroscopy,doi:10.1016/j.vibspec.2009.10.001

7. Wilson R. H., Editor (1994), Spectroscopic techniques for food analysis, VCH
Publishers, INC., New York, Weinheim, Cambridge, ISBN 1-56081-037-8.

8. Yu Peigiang (2005), Application of Hierarchical Cluster Analysis (CLA) and Principal
Component Analysis (PCA) in Feed Structure and Feed Molecular Chemistry
Research, Using Synchrotron-Based Fourier Transform Infrared (FTIR)
Microspectroscopy, J. Agric. Food Chem., 53, p. 7115-7127.

138



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXIX 2009

ASPECTE PRIVIND CALITATEA SEMINTELOR DE ROBINIA
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REZUMAT

Semintele forestiere constituie materialul forestier de reproducere care sté la baza
infiintarii culturior forestiere, fie ca urmare a instalarii acestora prin semanéturi directe, fie
a instalérii acestora prin plantatii, cu puieti obtinuti pe cale generativa. In lucrérile de
instalare pe cale artificiala a vegetatiei forestiere, calitatea semintelor prezintd deosebita
importanta. In acest scop au fost efectuate cercetédri asupra mai multor clone de salcam
(Robinia pseudoacacia var. Oltenica) in vederea stabilirii unor caracteristici biometrice ale
fructelor precum si a unor indici calitativi ai semintelor.

Rezultatele au pus in evidenta asemanarile si deosebirile existente intre martor i
cele 15 clone de salcam instalate, asemanéri si deosebiri in ceea ce privegte productia de
fructe si seminte, lungimea gi latimea medie a fructului, numéarul mediu de seminte per
fruct, masa a 1000 de seminte, numarul de seminte la kilogram, puritatea semintelor.

ABSTRACT

Forest seeds represent the forest reproductive material which is the bas of
afforstation. The forest culture can be installing, by direct sowing or by seedling. It is know
that, seed quality have great importance for artificial forest vegetation installation. This is
the reason why research was made on several clones of locust (Robinia pseudoacacia
var. Oltenia) to establish biometric characteristics of fruits as well as qualitative indices of
seeds.

The results highlighted the similarities and differences between the control and 15
clones of locust installed, similarities and differences in terms of fruit and seed production,
mean fruit length and width, the average number of seeds per fruit, mass of 1000 seed,
number of seeds per kilogram, purity of seed.

INTRODUCTION

Robinia pseudoacacia is native from to North America (South-West USA), which
was introduced in Europe (France) by Jean and Vespasian Robin in 1601

In Romania was introduced as ornamental species, in 1750, but first forest
plantation was done in 1852 in Oltenia, near the city Bailesti, Dolj county. In 1867 the first
plantation was established on sandy soil in Deveselu (Oltenia), and after the
independence war plantations of acacia were established on sandy soils in southern
Oltenia, on an area of almost 30,000 hectares (Haralamb, 1967). Currently, area occupied
by this species is of 250,000 hectares (4% of the total area of forests in Romania).

It is an important species for the installation of forest vegetation in the south, the
sands of Oltenia and generally spike, on degraded land. To produce seedlings needs on
artificial forest stands installation is necessary the best quality seeds in sufficient quantity.

139



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXIX 2009

MATERIAL AND METHOD
In order to obtain reproductive material is important to use the best quality seeds. For
this purpose an orchards of Robinia pseudoacacia var oltenia with material taken from the
orchards of Arginesti was founded in spring of 2008 to Didactical and Experimental Station
(SDE) Timisoara.

v

a Black locust with flowers b Black locust with pods

Figure 1 Robinia pseudoacacia var oltenica from SDE

There were taken in study 15 clones of black locust oltenica plus a common black
locust. The entire production of pods was harvested and laboratory measurements were
made on fruits and seeds (Figure 1).

Figure 2 Laboratory measurements

To establish biometric characters of pods were conducted measurements on packs
of 10 pods from each tree, a total of 909 determinations. In relation to seed production was
established for each clone and the number of seeds per kilogram, mass of 1000 seeds
and their purity were also determined. Production was established by weighing all seeds,
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from a analytical balance with an accuracy of 0.0001g. Seed purity (P) was determined as
the ratio between the weight of pure seed (a) and total weight of sample (b).

p=2100
b

Mass of 1000 seeds was determined as the simple arithmetic mean of four samples
of 100 seeds weighing on analytical balance.
Number of seeds per kilogram was determined from the mass of 1000 seeds on the
formula:
~1.000.000

kg
M 1.000

RESULTS AND DISCUSSIONS

In order to highlight the similarities and differences between clones of oltenica black
locust installed in orchards of SDE were made several determinations including biometric
characters of fruit, length and width of pods. In this sense it was determined the average
and standard deviation for each clone separately. The greater variability is observed to 9
Nisipeni clone for both characters - length and width pods. High values occur with clone 13
nisipeni but there has been specify the number of pods which is low (7). In terms of
average values of the characters, the highest average values are observed on clones 16
Piscu and 2 Ciurumela the character "long pods" and 2 ciurumela for character "wide
pods”. In terms of lowest average the clone 23 Ciurumela can be pointed out (Table 1).

Table 1
Descriptive statistic
Clones fruit length fruit width

Means N Std. Dev Means N Std. Dev

1 Ciurumela 78.5325 110 11.33131 | 11.51782 110 0.964927
2 Ciurumela 102.9632 | 78 18.91101 | 11.49436 78 1.354473
3 Ciurumela 80.2059 73 18.29826 | 12.35753 | 73 0.980483
18 Ciurumela 72.6225 60 10.60989 | 10.33150 | 60 1.135386
20 ciurumela 87.6386 100 | 18.00298 | 11.08540 | 100 1.188542
22 Ciurumela 74.2916 50 15.45342 | 10.95260 50 1.138194
23 Ciurumela 65.2133 30 15.81430 | 9.62133 30 1.178104
24 Ciurumela 66.2820 30 11.36995 | 9.91767 30 1.003280
25 Ciurumela 71.6450 34 17.78752 | 10.08588 | 34 0.883310
5 Nisipeni 91.4253 30 15.37695 | 12.03700 | 30 0.802192
9 Nisipeni 85.1259 99 22.68400 | 11.30137 99 1.277997
13 Nisipeni 79.6543 7 18.77933 | 13.16000 7 1.621727
16 Nisipeni 84.2117 104 19.59487 | 11.17663 104 0.968457
16 Piscu 104.6002 | 60 15.70907 | 11.08133 | 60 1.033428
18 Piscu 71.4631 36 19.28443 | 10.83306 | 36 1.096610
Commom black locust | 64.4125 8 12.25643 | 12.44250 | 8 0.590684
All Grps 83.1585 909 | 20.23916 | 11.17670 | 909 1.278136

The seed production can not be appreciated by length and width of pods. This is the
reason why was considered the number of pods (Figure 1), quantity of seed harvested for
each clone (Figure 2) and the number of seeds per pod (Figure 3).

141



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXIX 2009

1400

1200

1000 =

800

600 =

(e
O number of fruits

number of fruits

400

200

s & © © © ®© ®© © © = £ £ Z 3 > S
T g 2T ozopororgokiiliiEo g og
— — — — rel = ©
S 2 2 2 2 2 2 2 2 2 2z g g2 o = E
35 3 3 3 3 3 32 3 3 &£ &£ &£ &= 4 7%
o 5] o o ] o o 3] 5] 0 o 2 g
— o~ ™ L] o N o < "o}
- N o~ o~ o~ ~N
clones

Figure 3 Number of fruits

The graphic representation shows us some connection between the number of
harvested pods and seed weight. We can observe the 3 Ciurumela clone position because
their higher pods production but not the higher seed quantity.

In terms of number of seeds per pod, no significant differences between clones were
established, the number varying between 5 and 12. The lowest values was determined for
13 Nisipeni clone and the cpmmon black locust one but we have to say that in these cases
the number of pods was reduced (Figure 3).
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Figure 4 Mass of seeds
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Figure 5 Number od seeds per fruit

To establish seeds quality, three indices were examined: the purity, weight of 1000
seeds and number of seeds per kg. For most clones, the values obtained for the character
"purity" are large, over 90%. In terms of mass of 1000 seeds the values varied between
17.0604g for 18 Piscu clone and 22.9237¢ for 5 Nisipeni and their corresponding number
of seeds per kg ranged between 43,623 and 58,615 (Table 2).

Table 2
Seed quality
Clones Purity Mass of 1000 seeds Numbe_r of seeds
(%) per kilogram

1 ciurumela 92.26 22.6220 44205
2 ciurumela 92.79 20.3257 49199
3 ciurumela 76.43 18.4142 54306
18 ciurumela 92.75 20.5590 48640
20 ciurumela 94.37 22.3111 44821
22 ciurumela 81.65 19.3060 51797
23 ciurumela 84.01 18.9840 52676
24 ciurumela 95.19 19.6915 50783
25 ciurumela 92.75 15.0925 66258
5 nisipeni 83.69 22.9237 43623
9 nisipeni 86.05 19.7013 50758
16 nisipeni 80.47 19.5978 51026
16 piscu 93.29 19.7500 50633
18 piscu 90.02 17.0604 58615
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CONCLUSIONS

Research on black locust pods and seeds harvested from the orchards of the
Didactical and Experimental Station highlighted the variability in biometric characters of
pods (length and width) and differences between analyzed clones in terms of quantitative
and qualitative indicators.

It can be appreciate the clones 1, 2 and 3 ciurumela which give the largest
productions even if the clone 3 ciurumela it came as a result of a large pods number and
not the large number of seeds per pod respectively seed weight.

It is noticed that the total of 160 trees that make up the orchards of the Didactical
and Experimental Station only 105 were exploited. Of all the clones analyzed the small
results seed production was observed in 13 Nisipeni clone and the common black locust.

In the future it must be done laboratory experiences to determine seeds germination
and seed weight influence on their germination and risen.
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SURSE DE MATERIALE FORESTIERE DE REPRODUCERE PENTRU
SPECIA PSEUDOTSUGA MENZIESII (MIRBEL) FRANCO IN OCOLUL
SILVIC ANA LUGOJANA

FOREST REPRODUCTIVE MATERIALS FOR PSEUDOTSUGA MENZIESII
(MIRBEL) FRANCO IN ANA LUGOJANA FOREST DISTRICT

HERNEA CORNELIA, ONETIU CLAUDIU

Key words: Douglas-fir, distribution, forest reproductive material,

REZUMAT

Duglasul este o specie exoticd, originara din vestul Americii de Nord care, la noi in
fard a fost introdus in culturd acum cca. 120 de ani, de la cdmpie péné in subzona
molidului, la altitudinea de 1400 m. Cercetarile s-au realizat in vederea cunoasterii fondului
genetic apartinand speciei Pseudotsuga menziesii (Mirbel) Franco. In acest scop s-a
recurs la evaluarea distributiei duglasului in p&durile Ocolului Silvic Ana Lugojana si
analiza arboretelor surse de material forestier de reproducere pentru aceast| specie.

Duglasului s-a adaptat la la conditiile stationale locale si realizeazé cregsteri foarte
frumoase exist\nd in prezent tendinta de a realiza arborete amestecate spre deosebire de
cele realizate in trecut care erau pure. Nu s-au inregistrat esecuri in cultura duglasului in
aceasta zona prin urmare putem afirma ca specia este adaptaté conditiile locale.

ABSTRACT

Douglas-fir is native to western North America. In our country it was introduce 120
years ago from plain to the mountain, up to 1400 m. The research was developed in order
to know genetic resources of the specie Pseudotsuga menziesii (Mirbel) Franco. This is
the reason why the distribution of Douglas-fir and the analysis of forest reproductive
materials stands of the Ana Lugojana Forest District were studied.

Douglas-fir has been adapted very well to local site conditions. The growths made
by this specie are very height. Unlike the plantations performed at the beginning of this
century were pure, the current trend is to implement mixed stands. There were no failures
caused by harmful factors for Douglas-fir culture in this area, so we might consider this
specie fully adapted to local conditions

INTRODUCTION

Douglas-fir is originating from the west coast of North America. The high growth
rate and wood qualities made that this particular species to be cultivated in Europe and
other temperate regions.

In Europe it was introduced 150 years ago and it was planted on large areas that
become larger over years. In our country, it was introduce 120 years ago, from plain to the
spruce site plant belt, at an altitude of 1400 m.

Forest stands with Douglas-fir on the Ana Lugojana Forest District are some of the
oldest and most successful Douglas—fir culture of our country.

MATERIAL AND METHOD
In order to know the genetic fund of the species Pseudotsuga menziesii (Mirbel)
Franco and forest reproductive materials from "Ana Lugojana” Forest District, a general
documentation on Douglas-fir was made and also an analysis of Douglas-fir distribution in
"Ana Lugojana” Forest District and a presentation of forest reproductive materials for this
specie.
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Data processing was done for all forest stands with Douglas-fir in their composition
from the Forest District taking into study. Effective surface areas were recorded, defined
by the multiplication between the compartment area and the percent of participation of
Douglas-fir.

RESULTS AND DISCUSSIONS
Douglas-fir is common in all units of production from "Ana Lugojana" Forest District.
The effective area occupied by Douglas-fir in all 45 compartments with this specie in stand
composition is 115.80 ha of actual total area of 373.10 hectares. Stands are generally
mixed, few stand are pure (UP Il Crivina, compartment 53A, 54A, UP IV Cornet
compartment 97E).
Distribution of this area per unit of production is shown in the chart below (Figurel):

U.P.II Crivina
U.P. V Valea Mare 9%
24% T

U.P. lll Pades
39%

U.P. IV Cornet
28%

Figure 6 Distribution of Douglas fir on production units

There are four types of soil which Douglas-fir was found. Distribution of Douglas-fir
on soil types shows that the largest area is occupied by Eutric cambisols (Figure 2)

— [

2401 2407 3101 3102
ol type

Figure 7 Douglas-fir distribution on soil type

2401 - Typical luvosol

2407 - Stagnic luvosol

3101 - Typical Eutric cambisols
3102 - Mollic Eutric cambisols

In analyzing the distribution of Douglas-fir in Ana Lugojana Forest District, besides
the distribution of soil types, an important role it has the distribution of specie on the
altitudinal pant belt (Figure 3).
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Figure 8 Douglas-fir distribution on soil type

It can be observed that this specie is found on eight forest sites:

+4.4.2.0. — Mountain-premountain of European beech stands, Pm medium yield
brown soil with Asperula-Dentaria;

+4.4.3.0. — Mountain-premountain of European beech stands, Ps, high yield brown
soil with Asperula-Dentaria;

%5.1.4.2. — Hilly stand with sessile oak stand, Pm, podzol stagnic with Carex
pilosa;

%5.2.4.2. — Hilly stand with European beech stand, Pm, medium vyield brown soil
with Asperula-Asarum;

%5.2.4.3. — Hilly stand with European beech stand, Ps, high yield brown soil, with
Asperula-Asarum;

%6.1.3.2. — Hilly stand with Quercus sp., Pm podzol, medium yield, with meso-
xerophytic plants

% 6.1.4.3. — Hilly stand with Quercus sp. and mixed stands Ps, podzol, stagnic, high
yield with Carex pilosa;

% 6.2.5.2. — Hilly stand with Quercus sp., Pm, low yield brown soil;

The predominant forest site type is 5.2.4.2 with 31% of total area followed by forest
sites found in Moutain-premountain of European beech stands. The other forest sites are
spread all together 11% from Douglas-fir area (115.8 ha).

In order to show the Douglas-fir distribution on forest type the graphic below was made
(Figure 4):
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Figure 9 Douglas-fir distribution on soil type

It may be noted that, of the ten types of forest, the highest percentage is represent
by 4111 (Stand with European beech with flora of mull, higher productivity), 4211 (Hilly
stand with European beech with flora of mull, higher productivity) and 4212 (Hilly stand
with European beech on skeleton soil with flora of mull, medium productivity), each with
15.56% of the area occupied by Douglas-fir. Following types 4114 (Mountain stand with
European beech on skeleton soil flora of mull, medium productivity) and 4331 (Hilly mixed
stand with European beech, medium productivity), with 13.33% and 4312 (Mixed stand of
European beech and hornbeam with the flora of Mull, medium productivity) with 11.11%.
Other types: 4214 (Hilly stand with European beech, medium productivity), 5121 (Sessile
oak stand with Carex pilosa, medium productivity), 5122 (Sessile oak stand with Carex
pilosa, higher productivity), 5131 (Coastal sessile oak with grasses and Luzula luzuloides,
medium productivity) deals 15.56% of the area occupied by Douglas-fir.

In terms of natural regeneration of Douglas-fir, it appears in a single compartment
(52C) of the UP V Valea Mare, with a total area of 2 hectares and 1.6 hectares effective
area occupied by Douglas. This represents 4.44% of total effective area occupied by
Douglas (Figure 5).

The culture of Douglas-fir in Ana Lugojana Forest District was a still a concern to
foresters a century ago.

These pioneering attempts successfully reflected in the exceptional growth that this
specie has made in these forest sites.

Of the total compartments where Douglas-fir is present, eleven compartments are
provided as forest reproductive materials.

For example:

U.P. Il Crivina, compartment 54A, at the age of 85 years, Douglas-fir trees have
diameters of 72 cm and 44 m height, a volume increment of 11 cubic meter / year / ha;

U.P. lll Pades, compartment 37B, at the age of 85 years, Douglas-fir reach 40 m
height , with diameters of 70 cm, a volume increment of 8 cubic meters / year / ha,

U.P. IV Cornet compartment 97E, at the age of 80 years, has 60 cm diameter and
35 m high, with a volume increment of 11 cm / year / ha;

In U.P. V Valea mare, compartment 51B, at the age of 90 years, Douglas-fir reach
45m height, with a diameter of 70cm, a volume increment of 6 cm / year / ha and more
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interesting is that on the opposite side, the compartment 52C natural regeneration
appeared, coming from compartment 51b.
These examples could continue throughout the "Ana Lugojana" Forest District.

Figure 10 Douglas-fir natural regeneration

Douglas-fir making same exceptional growth, which shows that forest sites are
favorable (Figure 6).

Figure 11 Douglas-fir tree in Ana Lugojana Forest District

All forest stands are first production class, both pure stands and mixed ones.
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CONCLUSIONS
Stands with Douglas-fir in their composition from Ana Lugojana Forest District fall
into two groups of age. The first group includes stands with aged between 75-105 years.
This shows us that was a concern for this species until the outbreak of World War 1. After
that there was no interest for this specie until 1960 when Douglas-fir returned to the
spotlight.

These new interests for Douglas—fir culture can be explained by their very good
perform and productivity on these forest site.

At the beginning of the century there was a tendency for pure plantation with
Douglas fir. At this time the tendency changed so forester prefer mixture stand with
Douglas-fir in forest composition. It is generally introduced at a rate of 60-70%, in addition
to natural regeneration. There was no natural regeneration Douglas-fir was introduced in
rate of 30-40% in addition to spruce (20-30%) European beech (30-50%). Douglas-fir
performs very well in mixed stands with beech and hornbeam because their foliage is
important for soil amelioration unlike conifers.

The culture of Douglas-fir in mountain and hilly deciduous forests or in mixtures
stands of conifers and European beech has contributed significantly to increase the overall
value of these stands.

Surprisingly, natural regeneration of Douglas-fir happened in less favorable site
condition, in compartment 52C. This can be explaining by lower crown density of the oak
stand which creates advantageous condition for seedlings. At the same time, the valley
found between maternal stand and natural regeneration is the cause of the favorable
higher atmospheric humidity

The results of Douglas-fir culture in "Ana Lugojana" Forest District are very good.
The Douglas-fir is very impressive dimensions, straight steam, cylindrical, well pruning.
The volume increment significantly higher than by other main tree specie and very good
wood qualities give the status of the most precious resinous introduced in our country

Because there was no failures in Douglas-fir culture in this area caused by harmful
factors, this species might be consider a fully adapted to local conditions.

Based on these considerations, can we claim to obtain a reproductive material of
the highest quality of forest stands from "Ana Lugojana” Forest District.
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REZULTATE EXPERIMENTALE PRIVIND COMPORTAREA
UNOR GENOTIPURI DE ARAHIDE IN CONDITIILE PEDOCLIMATICE
DE LA S.C.D.A. CARACAL

EXPERIMENTAL RESULTS CONCERNING THE BEHAVIOR
OF SOME GROUNDNUT GENOTYPES IN THE PEDOCLIMATIC
CONDITIONS FROM CARACAL RESEARCH STATION

IANCU PAULA, SOARE MARIN, BONCIU ELENA
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REZUMAT

Scopul prezentului studiu este acela de a evidentia variabilitatea fenotipica si
genotipica, precum si modul de comportare al arahidelor cultivate pentru prima data la
statiunea S.C.D.A. Caracal. Este prezentatd numai variabilitatea caracterele cantitative,
variabilitate datoratd in mare parte conditiilor pedoclimatice gi atmosferice nefavorabile
gasite de genotipurile de arahide in zona de experimentare. Au fost analizate cateva dintre
principalele componente ale productiei, iar din rezultatele obtinute reiese cé la S.C.D.A.
Caracal, cultura arahidelor nu intalnegte conditii optime in vederea obtinerii de productii
inseminate $i nici de calitate.

ABSTRACT

The aim of this study is to emphasize phenotypic and genotypic variability and the
behavior of groundnuts crop cultivated from the very first time to Caracal R. S. It is
presented only the variability of quantitative characters, variability determined mostly by
unfavorable pedo-climatic and atmospheric conditions find by groundnut genotypes in the
experimentation area. It were analyzed some of the main components of the yield and
from the obtained results it can conclude that to Caracal R.S. groundnut crop did not reach
optimum conditions as concern the obtaining of important yields and of quality.

INTRODUCTION
The largest areas cultivated with groundnuts are spread in tropical and subtropical
zones but it started to be grown even in the warmer from all continents.

Crop areas for groundnuts varies in the latitude of 40° North and in the latitude of
40° South, expanding in crop in different countries depending on environment conditions
and economical interests.

In the countries with largest areas of groundnuts it is accorded a more and more
attention for this crop by increasing the cultivated areas, continuing perfection of crop
technologies, creating new valuable varieties and the appearing of some local structures,
national and international which promotes the crop and synchronize the scientific and
research activities in this domain.

In the present it reach over to a specialization of commercially the groundnut crop,
growing four market types depending on destination of the harvest and botanical framing.

Groundnuts are relative photosensitive and have a higher content of oil and
proteins than other vegetables. Are also an excellent source of essential nutrients such as
carbohydrates and vitamins. Their growing improves the soil because groundnuts fixes the
atmospherically nitrogen with the help of bacteria’s from the roots and like a completion,
groundnuts are also cultivated in the forage purpose and to check up the soil erosion in
the high zones.
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Economical and agrotechnic importance of the groundnuts, special attention
accorded to this crop, increasing request for groundnuts and groundnuts products on the
market will undoubtedly conduct in the future to the increase of the cultivated areas and
averages and total obtained yields.

MATERIALS AND METHODS

The researches were made on an argiloiluvial typical chernozem, with a well
emphasized profile and significant differences concerning the physical, hydro- and
chemical issues.

The main goal of research from this paper is to emphasize the phonotypical and
genotypic variability and the behavior of groundnuts cultivated from the very first time in
Caracal Research Station.

Biological material utilized in this study was represented by nine groundnut
genotypes which were initially studied in comparative and orientation crops in the
conditions of Tamburesti Research Station. The experience was set up after blocks
method in four repetitions.

The study of the quantitative characters variability was made using the biometric
measurements. Averages obtained values were statistically analyzed. On the basis of
variability index was established the variation degree of the studied characters as a result
of appreciation scale of variability index (s%) after CEAPOIU, 1968.

The significance of the differences between the samples was established with limit
differences (DL), calculated for the three limiting value of P 5%, P 1% and P 0.1%.

OBTAINED RESULTS

The data from fig. 1 certify the fact that year 2008 was warmer than the zone
characteristics realizing an average temperature of 26.1 °C, with 2.6 °C higher than normal
which represents 10.0 °C.

As concerns the month of warm period of the year, the warmest month was August
when it was registered an average temperature of 32.4 °C, with 8.3 °C higher than monthly
average. On the 24 of July it was registered the maximum temperature of 46.7 °C, this
being the highest temperature registered in the last 100 years.

The rainfall in the experimentation period totalized 380.2 mm, being higher than
yearly average which is of 315.3 mm. The experimentation period was characterized by
un-uniform distribution of rainfalls, these being higher in the last vegetation period fact that
did not influenced the obtained results.

The number of pods formed by a plant represents an important element of yield and
among this a special role has mature pods.

In table 1 are presented the average data concerning the variability of the number of
mature pods and it can notice a high variability as concerns this character to the
experimented groundnut genotypes.

It can establish that some varieties have a bigger number of mature pods/plant: 33.75
T25 line, 26.60 Jelud and 24.8 Black Brazilian varieties while others such as Venus
variety, the registered values are smaller (22.09). To other genotypes the registered
values are close or a little higher than the control of the experience.

Analyzing the differences between control and the other genotypes it can notice both
positive and negative differences as concern this character. Differences considered
statistically to the level of very significant towards control registered Jumbo-Virginia and
T25 line while Jelud variety recorded significant difference. The other genotypes presented
insignificant differences, both positive and negative.
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Fig. 1. The registered temperatures (0C) and rainfalls (mm) in the
experimentation period (2008)

160 -

140 -
120 -
100 -
80
60
40
20
0 - : : <
V VI VI AVANI IX X average
B Temp. 18,8 23,9 27,1 32,4 28,9 25,6 26,1
O Rainfall 61 43,6 75,6 10,4 38 151,6 63,3

The variability index (s%) for this character recorded very high values, most of the
experimented genotypes outrunning the value of 30%.These high values means a

variability which is situated out of the admitted limits.

This high variability as concern the number of mature pods is due to the lack of

water, both from rain and irrigation in the formation and growing period of the pods.

Table 1

The variability of the number of mature pods to the experimented groundnut
genotypes (average of 4 repetitions, 2008)

Crt. Variety or line X + Sy
no.

1. Tamburesti (Ct.) 22.0+1.90
2. Venus 22.09+2.64
3. Spanish 9184 24.55x1.15
4. Jumbo-Virginia 32.40+2.40
5. Black Brazilian 24.80+2.29
6. Jelud 26.60+2.51
7. Solar 23.5+2.14
8. T242 line 20.79+2.06
9. T25 line 33.75+2.05

s %

38.73
53.46
33.27
60.77
41.33
42.21
29.14
44.30
40.44

+d

+0.09
+2.55
+10.4
+2.8
+4.6
+1.5
-1.21

+11.75
DL 5% =2.60; DL 1% =4.50; DL 0.1% = 6.40

Significance

*k%k

A very important character for yield is represented by the total humber of pods
formed by a plant. Groundnut pods can contain 1 — 4 seed. The number of seed from pods

is variable depending on genotype.

Analyzing the average data from table 2 it can appreciate that special results were
obtained depending on genotype. So, to some genotypes the number of total pods formed
by a plant was bigger, T 242 line with 56.9, Jelud with 54.4 and Tamburesti with 41.3.

To other genotypes it can establish a considerable decrease of the total number of
pods T 25 line with 22.1, Spanish 9184 with 30.1 and Black Brazilian with 35.3.

The differences as concern this character between control of the experience
Tamburesti and other genotypes are, generally, negative. An exception makes Jelud
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variety and T242 line where the difference of +10.1 respectively +15.6 pods are
statistically considered to the level of distinct significant and very significant.

Very significant negative differences registered T25 line (-19.2 pods) while Spanish
9184 variety registered distinct significant negative differences (-11.2 pods).

As concern the values of variability index (s%), for this character it can notice a
relative high differences between the experimented genotypes. So, this index presents
values placed between 6.36% (Jelud) and 34.76% (Tamburesti). The value over 30% of
Tamburesti variety (the control of the experience) denoted the fact that this variety
presents a very high variability as concern this character.

Table 2
The variability of total number of pods/plant to the experimented groundnut
genotypes (average of 4 repetitions, 2008)

Crt. Variety or line X £ Sy s % +d Significance
no.
1. Tamburesti (Ct.) 41.3+1.43 34.76 - -
2. Venus 36.8+1.04 9.21 -4.5 -
3. Spanish 9184 30.1+0.38 12.66 -11.2 000
4.  Jumbo-Virginia 40.6+0.57 14.08 -0.7 -
5. Black Brazilian 35.3+0.38 11.01 -6.0 0
6. Jelud 51.4+0.32 6.36 +10.1 *x
7.  Solar 38.6x0.24 8.92 -2.7 -
8. T242line 56.9+0.55 14.99 +15.6 xk
9. T25 line 22.1+0.35 15.87 -19.2 000

DL 5% =5.2; DL 1% =7.6; DL 0.1% = 10.40

In the pedoclimatic conditions from our country the pods formation toke place to
appreciatively 35 days from flowering. At the beginning, the pods growth is smaller but it
increase once with vegetation growth.

The size, form, color and other aspects of pods are different depending on
genotype and crop conditions. At the beginning of their formation, pods color is white, than
became yellow-white and at maturity gets the color specify to the genotype.

The shell of pods, at the beginning of their formation is sleek and only close to
maturity is appearing reticular lines both longitudinal and transversal.

At the harvest to all plants it can find mature pods and even some enriched to
maturity pods (because flowering is extended until harvesting period).

One thousand pods mass presents values between 937g (Spanish 9184 variety)
and 1890g (T25 line). Among the other genotypes, with higher values of one thousand
pods mass enrolls: Venus (1810g), Solar (1800), Jumbo-Virginia (1730g) and Jelud
varieties and even T242 line (16009).

The smallest value registered Spanish 9184 variety (937g) because this variety
presents the smallest pods (the average is of 2 seeds ant these are small, but there is an
important percent of pods with one seed).

The differences for one thousand pods mass between the control and the
experimented genotypes are positive (Black Brazilian, Jelud, Solar, Venus, Spanish 9184
and Jumbo-Virginia varieties and also T242 and T25 lines).

Negative differences registered Venus variety and these differences were
statistically asigured to the level of insignificant, (-153g).
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Table 3
The variability of one thousand pods mass (g) to the experimented groundnut
genotypes in the conditions from Caracal R.S. (average of 4 repetitions, 2008)

Crt. Variety or line X £ Sy s % +d Significance

no.
1. Tamburesti (Ct.) 1090 + 7.6 10.12 - -
2.  Venus 1810+ 8.0 12.14 +720 b
3. Spaniole 9184 937 +4.2 9.05 -153 -
4.  Jumbo-Virginia 1730+ 7.8 11.20 +640 *
5. Braziliene negre 1100 +7.3 8.71 +10 -
6. Jelud 1600 + 8.5 7.95 +510 *
7.  Solar 1800 + 3.7 6.50 +710 *x
8.  Linia T242 1600 + 3.8 8.56 +510 *
9. Linia T25 1890+ 4.1 26.42 +800 falad

DL 5% = 270g; DL 1% = 540g; DL 0.1% = 760g

Analyzing the obtained pods yield (table 4), it can notice that the experimented
genotypes presents different values. These values are higher than the control. Still, it can
establish a yield under the genetic potential of the genotypes both because less favorable
environment conditions (high temperatures) and the lack of water (from rainfall and
irrigation). Even if it was applied 6 norms of irrigation of 300 m®ha, these were applied late
so it did not have a very significant influence upon yield.

The highest dry pod yield was registered to Venus variety (1925 Kg/ha) being
fallowed by Spanish 9184 (1900 Kg/ha) and Solar varieties (1850 kg/ha). The smallest dry
pod yield was registered to control variety, Tamburesti (1225 Kg/ha).

The differences registered between control and other experimented genotypes are
positive statistically asigured to the level of distinct significant (Venus, Spanish 9184, Solar
varieties and T25 line) and significant (Jumbo-Virginia, Jelud, Black Brazilian varieties and
T242 line).

These values are much reduced comparative to the ones obtained on the sandy
soils. Even if the genotypes formed a high number of mature pods/plant, among these a
larger number was formed late, when it started the irrigation and after harvest they molded
or wrinkled and did not present value as concern the yield quantity. Both soil structure,
high temperature and the lack of water determined negative influence as concern the
groundnut crop in the conditions from Caracal R.S.

Table 4
Dry pod yield to the experimented genotypes
(average of 4 repetitions, 2008)

Crt. Variety or line Yield Relative +d Significance
no. (Kg/ha) yield (%)

1. Tamburesti (Mt.) 1225 100 - -

2. Venus 1925 157,14 +700 **

3. Spaniole 9184 1900 155,10 +675 **

4.  Jumbo-Virginia 1700 138,77 +475 *

5. Braziliene negre 1700 138,77 +475 *

6. Jelud 1715 140 +490 *

7. Solar 1850 151,02 +625 **

8.  Linia T242 1700 138,77 +475 *

0. Linia T25 1875 153,06 +650 *x

DL5% = 400 Kg/ha; DL1% = 560 Kg/ha; DL 0,1% = 720 Kg/ha
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CONCLUSIONS
The exception climatic characteristics of the year 2008 influenced negatively the
obtained results for groundnut crop taken into study.
From the researches made in 2008 for groundnut crop cultivated to Caracal R.S. it
can conclude:

- pedoclimatic conditions find by the experimented groundnut genotypes cultivated to
Caracal R.S. were not favorable to this crop;

- the average data registered for the 4 repetitions concerning the number of mature
pods variability denotes a high variability as concern this character to the experimented
genotypes;

- the variability index (s %) for the number of mature pods character registered very
high values to almost all genotypes outrunning the value of 30%;

- the registered differences for one thousand pod mass between control and the
other genotypes are positive (Black Brazilian, Jelud, Solar, Venus, Spanish 9184, Jumbo-
Virginia varieties and T242 and T25 lines);

- the highest dry pod yield registered Venus variety (1925 Kg/ha) being fallowed by
Spanish 9184 (1900 Kg/ha) and Solar (1850 kg/ha) varieties while the smallest yield
registered the control variety, Tamburesti (1225 Kg/ha);

-the best yield are obtained in the conditions of irrigation but these must be applied
on time. Their lateness lead to the formation of pods which did not have time to reach
maturity and those who formed from the beginning germinated in the pod.
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REZUMAT

Cunoagterea raspéandirii agentilor patogeni ai vitei de vie gi a evolutiei acestora in
plantatiilor viticole constituie un obiectiv major al protectionistilor. Materialul biologic luat in
studiu a fost reprezentat de diferite soiuri de struguri pentru masa si soiuri de struguri
pentru vin. In functie de gradul de atac inregistrat pentru fiecare soi de vitd de vie, a fost
stabilitéd expresia caracterului si rezistenta soiurilor analizate (dupa OIV 1983). Soiurile
luate in studiu au manifestat reactii diferite in aceleasi conditii de mediu, concretizate prin
grade de atac la putregaiul cenusiu, mana gi fainare care variaza intre limite destul de
mari. Rezultatele privind raspandirea si evolutia principalilor agentilor patogeni au fost
inregistrate pe o perioadéd de 2 ani (2008 si 2009) in cadrul colectiei ampelografice a
U.S.A.M.V lasi.

ABSTRACT

The knowledge of grapevine pathogen agents spread and their evolution in
vineyards constitute a major objective for plant protection. The biological material was
represented by different varieties of grapes, table grapes and wine grapes. The field
observation was correlated with yearly phonological and ecological elements which lead to
prognoses and control of main pathogenic agents. Depending on degree of attack
recorded for each variety was established the expression of varietal and resistance of
analyzed sorts (by OIV 1983). The grape varieties taken in study showed different
reactions under the same environmental conditions, materialized by different attack
degrees to grapevine mildew, powdery mildew and grape grey mould. This paper contains
results regarding the epidemiology and evolution of the main pathogens on a period during
2 years (2008 and 2009) from ampelographical collection of U.S.A.M.V. lasi.

INTRODUCTION

Grapevine (Vitis vinifera L.), one of the oldest cultivated crops, was grown
worldwide on 7.8 million hectares in 2001, 62.7% being in Europe (OIVV, 2002). However,
grapevines are exposed to many biotic stresses caused by insects, fungi, bacteria,
phytoplasmas and viruses, which are responsible for dramatic economic losses throughout
the world, and for entraining the extensive use of agrochemicals. (Laimer, M., 2009).

Among the pathogen agents that provoke big damage to the vineyard are known:
Plasmopara viticola (downy mildew), Uncinula necator (powdery mildew) and Botrytis
cinerea (grape grey mould).
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MATERIAL AND METHOD

Observations were performed in the ampelographic collection of U.S.A.M.V lasi
during 2 years, aiming the frequency (F %), intensity (I %) and attack level (GA %) to the
existing grape varieties. Observations and determinations were in scoring the attack on
grapes and leaves for downy mildew, powdery mildew and grape grey mould. Plasmopara
viticola and Uncinula necator were pursued on both, leaves and grapes. Based on data
from the literature was chosen a methodology to reflect the attack more accurately.
Botrytis cinerea was followed during ripening of grapes, taking into account all the grapes
from vine. Their resistance was classified according to the OIV Scale (1993), in which 9 =
a high resistance and 1 = a high sensitivity.

RESULTS AND DISCUSSIONS

Climatic conditions recorded during observations showed different values in studied
years. Therefore, in 2008 were registered normal limits of climatic condition, showing
values of temperature and rainfall close to normal, 2009 was a very dried year,
characterized by a instability of temperature and low rainfall. Observations have showed
that incidence of each pathogen was influenced by climatic conditions and their biological
reserve. Following the occurrence and evolution of pathogens, it is noted that in 2008 was
present. downy mildew — Plasmopara viticola — (Berk. et M. A. Curtis) Berl. et De Toni.,
powdery mildew — Uncinula necator — (Schwein.) Burrill and grape grey mould — Botrytis
cinerea — De Bary (Whetzel). It was reported sporadic attacks by anthracnose - Elsinoé
ampelina Shear. In 2009 we encountered the same pathogens, including sporadic attacks
by Pseudopeziza tracheiphila, presence of Grapevine fanleaf virus and Grapevine
flavescence dorée MLO; the last ones were identify using the serological method ELISA
(Enzyme-Linked Immunosorbent Assay).

Data obtained from observations made in the ampelographic collection of USAMV
lasi are showed in figures 1-10.

In figures 1 and 2 the attack of Plasmopara viticola on leaves, in table grapes and
wine varieties registries higher values in 2008. Only few sorts showed appropriate values,
Feteasca regala, Bastard de Magaraci and Babeasca neagra belonging to wine varieties.
Muscat Ottonel detached from others and registrated 60% of attack level in 2008.

Table grape varieties

Frequency %

Figure 1 Grapevine downy mildew evolution on leaves during 2008-2009
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Figure 2 Grapevine downy mildew evolution on leaves during 2008-2009

Regarding the attack on berries, table grape variety registries higher value in 2009,
with a maximum degree of attack 55,6% to Ceaus variety. In wine varieties, year 2009
Pinot noir and Feteasca neagra encountered bigger values of pathogen attack. Varieties
like Busuioaca de Bohotin, Riesling Italian and Blauerzweigelt showed lower incidence in
2008.
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Figure 3 Grapevine downy mildew evolution on berries during 2008-2009
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Figure 4 Grapevine downy mildew evolution on berries during 2008-2009

Graphics presented in Figure 5 and 6, regarding the attack of pathogen Botritys
cinerea on berries, showed lower values in 2009 comparing with 2008, only Victoria variety
has similar numbers in both years. Chasselas doreé, Ceaus and Cinsaut varieties
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encountered bigger values in 2008. Regarding wine varieties, the attack of grey mould
showed higher values in 2008 than in 2009 in all studied varieties.

Table grape varieties

Frequency %
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Figure 5 Grapevine grey mould evolution on berries during 2008-2009
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Figure 6 Grapevine grey mould evolution on berries during 2008-2009
In 2009, presence of pathogen Uncinula necator on leaves was observed with

higher intensity on both table grapes and wine varieties comparing with 2008 (Figure 7 and
8).
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Figure 7 Grapevine powdery mildew evolution on leaves during 2008-2009
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Figure 8 Grapevine powdery mildew evolution on leaves during 2008-2009

The berries attack on table grape varieties as: Cetatuia, Coarna alba, Afuz Ali and
Milcov recorded values exceeding 90% in 2008, register itself as being very sensitive. In

2009, varieties as: Muscat de Hamburg, Perla de Csaba and Madam Angevine register as
very sensitive to the pathogen attack.
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Figure 9 Grapevine powdery mildew evolution on berries during 2008-2009

High degree values were recorded in 2008 for wine varieties: Galbena de Odobesti,
Grasa de Cotnari, Babeasca neagra and Blauerzweigelt (Figure 10).
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Figure 10 Grapevine powdery mildew evolution on berries during 2008-
2009
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CONCLUSIONS
In 2009 the grape varieties taken in study showed, in generally a good resistance to
pathogens attack than in 2008, because of the climatic condition registries this year.
Low resistance to mildew attack on leaves, with expression 3 and 4 according to the
OIV code 455 recorded table grapes varieties: Cetatuia, Muscat de Hamburg and
Princes from table grape varieties.
Medium and high resistance showed most of wine varieties, with the expression 5,
6, 7 and very high resistance in varieties Madam Angevine, Merlot and others with
the expression 8 and 9.
The attack on berries for table grape varieties presents a very low resistance with
expression 2 on Ceaus variety according to OIV code 456. The rest of varieties
showed medium and high resistance to pathogen, with the expression 5,6, 8 and 9.
Low resistance showed variety Perla de Csaba with expression 4. Medium and high
resistance to grape grey mould submit wine varieties with expression 6,7 and 8
according OIV code 459.
The powdery mildew attack on bunches showed very low resistance for both type of
varieties, having degrees of attack exceeding 60% and expression 2 on Merlot,
Tamaioasa Romaneasca and Feteasca neagra varieties, according to the OIV code
456. With high and very high resistance are mark out varieties: Perla de Csaba,
Pance d’Espagne, Milcov, Aligoté and Rieslig Italian with expression 8.
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ABSTRACT

Fasciated shoots formation was induced from leaf callus of ‘Fastigiata’,
‘Dalecarlica’, Youngii’, ‘Purpurea’, var. Typica, and var. Melanocortea. Fasciated shoots
were not observed to ‘Dalecarlica’. This phenomenon was not observed on all media (S,
WPM, and MS) enriched with BAP and highest percentage (from 0.4 +0.1% to 2.0 #0.1%)
was obtained on all media containing 10 mg I zeatin. The appearance of fascinated
shoots depended from the genotype, type of cytokinin and its concentration. The
anatomical study showed that there was no disorder in the tissue position in fascinated
shoots. The tissues had the same structural peculiarities as in normal shoots. This
distinguishes the fasciations from pathogenous phenomena. The study showed that the
theory for the accretion of adjacent stems as a reason for fasciation could not be accepted.
The most striking difference between normal and fascinated stems was in the shape and
size of the vascular cylinder. In addition, the differentiation of xylem of fascinated stems
was delayed compared to that of normal stem. This delay of differentiation could be a
result from intense mitotic activity of procambium and cambium in fascinated stems.

INTRODUCTION

It is known that in the process of the callus differentiation and adventitious shoots
formation could arise somaclonal variation (De Klerk 1990).

In many publications was documented that many tree species, shrubs, cacti, and
herbs develop fascinated stems (White 1948, Mertens and Burdick 1954, Karagiozova and
Meshineva 1977, Boke and Ross 1978, Srivastava and Glock 1987, Werner 1988, Varga
et al. 1988, Medford et al. 1992, Reboredo 1994, 2007, Tang and Skorupska 1997, Tang
and Knap 1998, Papafotiou et al. 2001, Bertaccini et al. 2005). Inheritable fasciation has
been observed in a number of experimental systems and the CLUVATAL (Leyser and
Furner 1992, Clark et al. 1993) and CLAVATAS3 (Fletcher et al. 1999) genes have been
shown to be associated with fasciation of stems of Arabidopsis. Studies of the bacterium
Rhodococcus fascians showed that transfer of a gene from the bacterium to host cells
induced fasciation. Once the bacterial gene has been transferred to a host plant, other
plants as cuttings or via grafts from gene-infected plants (Crespi et al. 1992).

The appearance of fascinated shoots has been observed under natural conditions
in the case of Lilium martagon, Celosia cristata, Euonimus japonicus (Karagiozova and
Meshineva 1977) and Syringa yosikaea (Vitkovskii 1959). Such plants have also been
induced by mutagens in Tagetes (Drjagina et al. 1981). The fasciation has been observed
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also in in vitro conditions in Prunus avium (Kitin et al. 2005), Kalanchoe blossfeldiana
(Varga et al. 1988), Mammillaria elongata (Papafotiou et al. 2001).

There is limited information for the influence of genotype on the variability in vitro of
Betula pendula cultivars, although many experiments related to the propagation of this
species in vitro have been performed (lliev 1991, 1993, Welander 1988, 1993, 1995).
Therefore, this study was designed to investigate the effect of the interaction of genotype,
medium, and cytokinin on the variability in vitro of Betula pendula cultivars, and to
compare the anatomical structure of fascinated shoots with that of normal shoots.

MATERIAL AND METHODS

Induction of fasciated shoots formation

Fasciated shoots formation was induced from leaf callus of ‘Fastigiata’,
‘Dalecarlica’, Youngii’, ‘Purpurea’, var. Typica, and var. Melanocortea. It was cultivated on
MS (Murashige and Skoog 1962), S (Simola 1985) and WPM (Lloyd and McCown 1980)
medium, containing different concentrations of zeatin (0, 2, 5, 10 u 15 mg ") or BAP (0.5,
0.8, 1.0 n 1.2 mg I'"), 30 mg I"* adenin, 20 g I"* sucrose and 7 g I* agar. Sixteen callus
segments were used for each variant of the media and each of them was performed in 3
replication.

The cultures were grown in a cultivation room at a temperature of 22 + 1°C in a 16h-
8h light-dark regime and cool white fluorescent light at 40 umol m?2.s™ photosynthetic
photon flux.

The results were analyzed by SPSS 15.0 LSD test (p < 0.05), and the comparison
of the means was analyzed by ANOVA test at p <0.05.

Anatomical study of the fasciated shoots

Fasciated and normal adventitious shoots were harvested and fixed in FAA solution
(96% ethyl alcohol, glacial acetic acid, 40% formalin and destiled water; 10:1:2:7, v/v).
Then the shoots were transferred to an automatic tissue processor (Leica Histokinette
2000; Leika Micro-system, Wetzlar, Germany), in which the shoots were processed as
follows: 1) Dehydratation in an ethanol series (70%, 80%, and 96%) for 90 min and
acetone | and Il for 15 min each; 2) Infiltration in xylol I and xylol 1l for 30 min each; 3)
Embedding in Parrafin | and Paraffin 1l for 120 min each; 4) Hematoxylin-Eosin Staining
technique: the treatment was consecutively made in a) in xylol | and xylol 1l for 5 min each;
b) 96%, 80%, and 70% of of ethyl alcohol for 5 min resp.; ¢) Harri’s hematoxilin for 6 min;
d) control of dirrerentiation under microscope; e) eosin solution (2 g eosin, 400 ml water
and 400 ml ethyl alcohol) for 4 min; f) 70% (3-4 immersions), 80% and 70% (for 5 min
each) of ethyl alcohol; g) carboxylol (xylol and phenol 3:1) for 5 min; h) hylol I and xylol 1l
for 5 min, each. After the application of “b”, “c”, “d”, and “e” treatments, the plant material
was rinsed 3-4 times with tap water. The plant material was embedded ion entelan.

Radial and cross sections were examined under confocal laser scanning
microscope (LSM-310; Carl Zeiss, Germany). Transmitted visible light or excitation by
incident-light from argon-ion laser (wavelength, 543 nm) with a band-pass filter (BP; 515-
565 nm) were used as described earlier (Kitin et al. 2000)

RESULTS AND DISCUSSION

Induction of fasciated shoots

At the time of the callus segments’ differentiation of the studied cultivars of silver
birch fasciated shoots were observed to appear. They were characterized with lateral
growth of the stem and lanceolate leaf blades densely situated on the stem apex (Fig. 1A).
The width of the long diameter of these flattened stems was from 4-5 to 10-12 mm.

164



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXIX 2009

Subsequently, the same fasciated regenerants formed from 1 to 5 normal lateral shoots
without visible signs of fasciation (fig. 1B). The results showed that in the absence or low
concentrations of zeatin (2 mg %) fasciated shoots did not form. Spontaneous appearance
of fasciated shoots was observed with 5, 10 or 15 mg I zeatin in the medium and it
ranged from 0.2 £ 0.1% (var. Typica, medium WPM) to 2.0 = 0.1% (‘Fastigiata’, medium
WPM) (Table 1). The type of cytokinin was a statistically significant factor for the formation
of fasciated shoots (Table 2, = 902.611, p = 0.000) i.e. their appearance was not observed
in media containing BAP. Another key factor, also statistically significant, was the
concentration of the used optimal cytokinin (Table 2, F = 162.879, p = 0.000), i.e.
formation of fasciated shoots was observed only when concentrations of 5, 10 or 15 mg I
zeatin were used in the growing media. The formation of fasciated shoots depended on
the genotype (Table 2, F = 127.377, p = 0.000). Fasciated shoots appeared in the greatest
numbers in ‘Fastigiata’ while they did not form in ‘Dalecarlica’. Fasciated shoots were also
not observed in var. Melanocortea when the callus segments were cultivated in WPM
medium regardless of the cytokinin used and its concentration (Table 1).

Statistically significant differences were observed among all studied cultivars. They
were highest between ‘Fastigiata’ and ‘Dalecarlica’ (0.5362), while no differences were
found out between var. Typica and var. Melanocortea (-0.003) (Table 3).

The statistical analysis showed that the type of growing medium was the most
insignificant factor affecting the induction of this phenotypic trait (Table 2, F = 3.795, p =
0.023). Statistical significant differences were observed between S and MS media (0.0472,
Table 4).

As expected, the most significant differences were between the hormone-free
growing medium (control) and the “optimal” concentration of cytokinin inducing the
formation of fasciated shoots (-0.4133, Table 5). The hormone-free media, however, do
not induce the formation of adventitious shoots, and therefore the most important scientific
contribution of this study is the identification of the differences between the lowest
concentrations of the used cytokinins (2 mg I"* zeatin, and 0.5 mg I BAP) and the optimal
concentrations necessary for the induction of this process (10 mg I'* zeatin and 1.0 mg I
BAP) (-0.4133, Table 5). The increase of the concentrations of the used cytokinins above
the optimal one showed that the number of induced adventitious shoots remained the
same and in few rare cases decreased. Differences were not identified between the
hormone-free growing medium (control) and the lowest concentrations of the studied
cytokinins (0.0000), as well as between 5 and 10 mg I"* zeatin and between 0.8 and 1.0
BAP mg I"* (-0.0000) (Table 5).

The development of normal shoots on the fasciated ones shows that this trait may
be considered epigenetic. These changes are relevant to the prototrophic of
phytohormone clones. It is well-known that cell division requires exogenous cytokinins
which are synthesized in meristemic plant tissues and they are not present in differentiated
tissues i.e. in the genome of most somatic cells the loci responsible for phytohormone
synthesis are repressed. It is possible that when prototrophic clones are obtained
depression of the blocked genes takes place i.e. using the selective system does not
appear a mutation but epigenetic variation take place which can be observed in a number
of vegetative generations but not in the system of cell-plant-cell.

A number of factors may impact the level of mutability of in vitro propagated plants
through callus. Bulb plants and some cultivars of Saintpaulia have shown stability when
propagated with adventitious shoots, but the mutability level of in vitro propagated hybrids
of genus Fresia and of selected cultivars of begonia may be high (Pierik 1987). Similar
signs were observed after a year in Populus nigra plants produced through induction of
adventitious buds and adapted to terrain conditions (Lester and Berbee 1977).

There have been various attempts to explain the origin of fasciation in vivo and in
vitro but this phenomenon is still not clearly understood. It is believed that fasciation may

165



Analele Universitatii din Craiova, seria Agriculturd — Montanologie — Cadastru Vol. XXXIX 2009

be the result of the growth of a single apical meristem (Lebedeva 1963, Nestler Nestler
1894) or that fasciations are due to the adhesion of several sides of growth(Vitkovskii
1959, Karagiozova and Meshineva 1977, Zielinski 1945), or it may be the result of
hormonal imbalance in plants (Boke and Ross 1978, Nilsson et al. 1996). Cytokinins seem
to increase the level of mutability (Ando et al. 1986) when the plants are produced through
induction of adventitious shoots in vitro (Pierik 1987). The type of tissue or explant used
may also impact genetic variability. Due to non-uniformity of callus tissue, mutability may
be more common in shoots regenerated from callus especially during continuous
subculture than in those regenerated from other types of tissues (D’Amato 1977, Ahuja
1993).
Table 1. Average percentage (M £ SE) of formed fasciated shoots as a result of
callus segments’ differentiation.

Variants of | ‘Fastigiata’ [Dalecarlica’ [Youngii’ ‘Purpurea’ yar. Typica Mar.
Media | cytokinins Melanocortea
Omg " zeatin | Oa Da Da 0a Oa Oa
2mg|” zeatin | Oa Da Da Oa Oa Oa
5mgl* zeatin | 1.9+0.1e Da 0.8+0.1c |1.4+0.1d | 0.3+0.2b | 0.6 +0.0c
10mg ™ zeatin | 1.9+ 0.1e Da 0.8+0.1c |1.5+0.2d | 0.4 + | 0.7+0.2bc
0.1lab
15mg " zeatin | 1.6 +0.1e Da 0.5+ 0.1bc | 0.8+0.2c | 0.3 +]05+0.2b
0.1ab
S 0 mg I BAP 0a Da 0a Oa Oa Oa
0.5mgI"BAP | 0a Da 0a Oa Oa Oa
0.8mg " BAP | 0a Da 0a Oa Oa Oa
1.0mgI"BAP | 0a Da Da 0a 0a 0a
1.2mg|"BAP | 0a Da Da 0a 0a 0a
0mgI" zeatin | Oa Da Da 0a 0a 0a
2mg|” zeatin | Oa Da Da 0a 0a 0a
5mgl” zeatin | 20+0.1b Da 0.6+0.2a |1.4+0.4b |0.2+0.1a | 0.3+0.3a
10mg|" zeatin | 2.0+ 0.1d Da 0.8+0.2b | 1.3+0.1c | 0.4+0.1ab| 0.6+0.3b
15mg " zeatin | 1.8 +0.1c Da 0.4+0.1ab| 0.6 +0.1b | 0.2+0.1ab| 0.4 +
0.4ab
WPM | 0 mg I"BAP Oa Da Oa Oa Oa Oa
0.5mgI"BAP | 0a Da 0a Oa Oa Oa
0.8mgI"BAP | 0a Da 0a Oa Oa Oa
1.0mgI"BAP | 0a Da 0a Oa Oa Oa
1.2mgI"BAP | 0a Da 0a Oa Oa Oa
0mg I" zeatin | Oa Da Da 0a 0a 0a
2mg|" zeatin | Oa Da Da 0a 0a 0a
5mgl” zeatin | 1.8+0.3c Da 0.8 4 1.3+0.7bc| 0.5 + | Oa
0.1abc 0.1ab
10mg|™* zeatin | 1.8+ 0.2c Da 0.8+0.0b | 1.5 +]04 + | Oa
0.0b 0.1ab
15mg " zeatin | 1.3+0.2c Da 0.3+0.2ab| 0.6 +103 + | Oa
0.3b 0.1ab
MS 0 mg I"BAP Oa Da Oa Oa Oa Oa
0.5mg|"BAP | 0a Da Da 0a 0a 0a
0.8mg|"BAP | 0a Da Da 0a 0a 0a
1.0mgI"BAP | 0a Da Da 0a 0a 0a
1.2mg " BAP | 0a Da 0a 0a 0a 0a

The average values in the lines indicated with the same letter are not statistically different at
p <0.05
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Table 2. Significance of the studied factors and their combinations on the induction of

fasciated shoots.

d.f F Level of significance
Factors
K 5 127.377 0.000
M 2 3.795 0.023
C 1 902.611 0.000
CC 4 162.879 0.000
Kx M 10 1.874 0.047
KxC 5 127.377 0.000
Kx CC 20 23.326 0.000
Mx C 2 3.795 0.023
M x CC 8 0.902 0.514
CxCC 4 162.879 0.000
KxMxC 10 1.874 0.047
KxMxCC 40 0.491 0.996
KxCxCC 20 23.326 0.000
Mx Cx CC 8 0.902 0.514
KxMxCxCC 40 0.491 0.996

a. R Squared = 0.926 (Adjusted R Squared = 0.890). p <0.05

Legend: K = cultivar, M = medium, C = cytokinin, CC = concentration of the cytokinin

Table 3. Effect of genotype on the induction of fasciated shoots.

Genotype Average difference Level of significance
0.5362 * 0.000
‘Fastigiata’ ‘Dalecarlica’
‘Youngii’ 0.3369 * 0.000
‘Purpurea’ 0.1920 * 0.000
Var. Typica 0.4362 * 0.000
Var. Melanocortea 0.4359 * 0.000
‘Dalecarlica -0.1993 * 0.000
‘Youngii’
‘Purpurea’ -0.3442 * 0.000
Var. Typica - 0.1000 * 0.000
Var. Melanocortea - 0.1000 * 0.000
‘Youngii’ - 0.1449 * 0.000
‘Purpurea’
Var. Typica 0.0993 * 0.000
Var. Melanocortea 0.0900 * 0.000
‘Purpurea’ Var. Typica 0.2442 * 0.000
0.2439 * 0.000
Var. Melanocortea
Var. Typica Var. Melanocortea - 0.0003 0.989

Note: * The average difference is significant at p < 0.05 estimated by a post hoc LSD test.

Table 4. Effect of used growing media on the induction of fasciated shoots.

Growing media

Average difference

Level of significance

0.0166 0.342
S-WPM
S-MS 0.0472 * 0.007
WPM - MS 0.0307 0.079
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Note: * The average difference is significant at p < 0.05 estimated by a post hoc LSD test.

Table 5. Effect of concentrations of used cytokinins on the induction of fasciated shoots.

Concentrations of cytokinins | Average difference
Level of significance

1-2 0.0000 1.000
1-3 -0.3881 * 0.000
1-4 -0.4133* 0.000
1-5 - 0.2653 * 0.000
2-3 -0.3881 * 0.000
2-4 -0.4133* 0.000
2-5 - 0.2653 * 0.000
3-4 - 0.0252 0.263
3-5 0.1229 * 0.000
4-5 0.1481 * 0.000

Note: * The average difference is significant at p < 0.05 estimated by a post hoc LSD test.
Legend: The hormone-free medium (0 mg I™* cytokinin) is indicated with “1”, and the highest
used concentration — with “5”.

The studies by Nilson et al. (1996) showed that faciated tissues were characterized
with a high level of cytokinins. It was proved that exogenously applied cytokinins induced
fasciation in some species (Varga et al. 1988, Thimnn and Sachs 1996, Papafotiou et al.
2001, Kitin et al. 2005). Our results show that under in vitro conditions zeatin, depending
on its concentration, may also induce this phenotypic trait.

It is thought that the appearance of fasciated shoots of silver birch in vitro may be
caused in some cases by p-fluorophenylalanine as fasciation was not observed in its
absence (Srivastava and Glock 1987). The appearance of fasciation under in vitro
conditions might be the result of suppression of a gene under the influence of zeatin.
Zeatin could relieve this suppression by either inhibiting the formation of a repressor or
facilitating the synthesis of a faulty repressor. It is believed that in fasciated shoots “the
genetic mechanism may be enacted by the hormone imbalance which is restricted for the
meristem and its immediate surroundings” (Boke and Ross 1978). The simultaneous
appearance, however, of fasciated and normal shoots as well as the appearance of normal
shoots on fasciated ones still remains difficult to explain.

Anatomical study of the fascinated shoots

The anatomical structure of the fascinated and normal shoots is shown in Figures 2-
6. Fasciated stems were elliptical or with irregular shape on transverse sections (Fig. 2). In
contrast, normal stems were rounded and had well-developed cortex and vascular tissues
(Fig. 3). The concentric ring of xylem in normal shoots consisted of 5-10 rows of xylem
cells with well-developed secondary walls (Fig. 4). In contrast, the vascular tissues of the
fascinated stems were less developed or at a much earlier stage of differentiation in
comparison to those of the normal stem (Fig. 5 and 6). There was a narrow band of
vascular tissues between the cortex and the pith (Fig. 5) and also an infrequent
occurrence of birefringence of xylem cells with secondary walls (arrow in Fig. 6). The lack
of birefringence indicates early stage of development of the vascular tissue of the
fascinated shoots. However, the larger area of cross section of fascinated shoots suggests
intensive mitotic activity and larger biomass in comparison to that of normal shoots (Fig. 2
and 3). The cortex parenchyma and the epidermis of both normal and fascinated stems
were well-developed and strong birefringence was detected in trichomes (Fig. 5).

Our result showed that there was no disorder in the tissue position in fascinated
shoots. The tissues had the same structural peculiarities as in normal shoots. This
distinguishes the fasciations from pathogenous phenomena. The study showed that the
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theory for the accretion of adjacent stems as a reason for fasciation could not be accepted.
The most striking difference between normal and fascinated stems was in the shape and
size of the vascular cylinder. In addition, the differentiation of xylem of fascinated stems
was delayed compared to that of normal stem. This delay of differentiation could be a
result from intense mitotic activity of procambium and cambium in fascinated stems.
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Fig. 1A Fasciated shoots obtained in vitro. Fig. 1B. Appearance of normal on the fasciated shoots (arrow). Fig. 2. Cross section at
the base of a fasciated shoot. Fig. 3. Cross section on the base of normal shoot, Fig. 4. Enlarged part of the section of Fig. 3. viewed
by polarized light. Birefrigence of secondary walls occurs in the xylem cells and in the sclerenchyma in the cortex (arrow). Fig. 5.
Enlarged view of a portion of the section of Fig. 2, Fig. 6. The same section as in Fig. 5 viewed by polarized light. Birefrigence of
secondary walls occurs only in some of the xylem cells (arrow).

Legends to all figures: co — cortex. p — pith, x - xylem
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AGRESIVITATEA CIUPERCII FUSARIUM ROSEUM F. CEREALIS (CKE)
SNYDER AND HANSEN N CONDITIILE DIVERSITATII TROFICE A
PORUMBULUI CONVENTIONAL $I TRANSGENIC - YIELD GARD, IN
JUDETUL ARAD

AGRESSIVENESS OF FUSARIUM ROSEUM F. CEREALIS (CKE) FUNGI
SNYDER AND HANSEN UNDER TROPHIC DIVERSITY CONDITIONS OF
CONVENTIONAL AND TRANSGENIC CORN - YIELD GARD, IN ARAD
COUNTY

JURCA DORIN, POPESCU GHEORGHE
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REZUMAT

Diversitatea trofica a porumbului conventional a fost reprezenté de hibrizii DKC 315,
DK 440 (Mt. — hibrid cu o mare capacitate de productie si de adaptare pe diferite tipuri de
sol), DKC 5143 si DKC 5783, iar cel transgenic botezat Yield Gard, de fapt un porumb
modificat genetic, obtinut prin introducerea unei gene specifice dintr-o bacterie (Bt.) in
porumbul conventional, devenit astfel DKC 3946 YG, DKC 4442 YG (Mt.), DKC 5018 YG
si DKC 5784 YG.

In cazul porumbului conventional, atacul de Fusarium roseum a fost cuprins intre
44,4 si 56,4%, o agresivitate care include cei 4 hibrizi in tipul de reactie de sensibilitate.

Porumbul Yield Gard a manifestat fuzarioza intr-o proportie foarte reduséd, cu o
amplitudine de variatie cuprinsé intre 8,3 si 11,0%, o adevarata tehnologie ce permite
diminuarea riscului de fuzarioza pe stiuleti din cauza prezentei insectei Ostrinia nubilalis,
un diseminator zoochor al ciuperci producéatoare de toxine ce pot afecta siguranta vietii
omului si animalelor.

ABSTRACT

Trophic diversity of conventional corn was represented by DK 315, DK 440 hybrids
(Mt. — a hybrid with a large production and adjustment capacity in different types of soil),
DKC 5143 and DKC 5783, and the transgenic one called Yield Gard (MON 810), actually a
genetically modified corn, obtained by introducing a specific bacteria gene (Bt.) in the
conventional corn, thus becoming DKC 3946 YG, DKC 4442 YG (Mt.), DKC 5018 YG and
DKC 5784 YG.

In case of conventional corn, the attack of Fusarium roseum had an aggressiveness
between 44.4 and 56.4%, which includes the 4 hybrids within the sensitivity type of
reaction.

Yield Gard (MON 810) corn showed fusariosis in a very low percentage, with an
amplitude of variation between 8.3 and 11.0%, a real technology that allows the
diminishing the risk of fusariosis occurrence on corn cobs, due to Ostrinia nubilalis insect,
a zoochore disseminator of the toxin production fungus, that can affect the life of humans
and animals.

INTRODUCTION
Corn is the host plant of a large numbers of pathogens. They invade all the plant’s organs
from germination till harvesting, and infections on cobs and beans often continue during
the harvest keeping period as well. Estimation made in the US on the losses caused by
diseases due to all pathogens varies between 7 — 17% annually.
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Of corn diseases, fusariosis are the most important, for their spreading in the culture
areas, as well as for the high frequency of attack, causing the biggest culture losses. They
manifest in two distinct periods of corn vegetation cycle: from germination till the stage of
3-4 leaves and from flowering to maturity (ELENA NAGY, 2004).
Fusariosis is unanimously considered one of the most widespread and destructive corn
diseases, in all corn growing areas. The pathogen attack can start at seeds and young
plants, which are invaded by the fungi mycelium and subsequently rot (BAICU TATIANA
and SESAN EUGENIA, 1996; GAZETA DE AGRICULTURA, 2007). According to I.
COMES et al. (1982) and A. WATSON (2007) corn can be infested at all its vegetation
stages. In the beginning, corn roots are invaded (P.E. LIPPS at al., 2001), then the leaves,
and within 7 to 10 days, they fall and die at sensitive hybrids (K.D. MALVICK, 1995; P.E.
LIPPS et al., 2001). In a more advanced vegetation stage, the attack can occur on stalks,
especially on the young growing organs, which show a distinctive bleaching of the marrow;
very often, these symptoms are accompanied by the strong redness of the entire plant,
which has stunted bean cobs (M. HATMAN et al., 1989; VIORICA IACOB et al., 1998; J.
STACK, 2000; P. VINCELLI, G. PARKER, 2002; P.E. LIPPS et al., 2001; GH. POPESCU,
1998, 2005; I. OROIANU, V. FLORIAN, 2006; A. WATSON, 2007). GH. POPESCU (2005)
mentions that typical symptoms occur on cobs, within the milk maturity stage. The disease
starts from the tip of the cob slowly progressing towards the base, with pink-reddish
mycelium covering the beans which lose their germinal capacity (EUGENIA ELIADE,
1985; TATIANA BACIU and T. EUGENIA SESAN, 1996; ELENA NAGY, 2004; K.
FLOTTBEK, 2005).

If this fungi infested corn is consumed by animals, produces severe infections, due
to the fungi capacity of producing toxins (Vincelli P., Parker G., 2002).

MATERIAL AND METHOD
Material and method. In 2008, in Horia locality (SC Hodilact SRL), Arad county, a
comparative culture of conventional corn hybrids such as DK 315, DK 440, DKC 5143,
DKC 5783 was experimented together with transgenic hybrids (MON 810), namely the
same hybrids which were transferred specific genes of Bacillus thuringiensis bacteria,
protecting the corn against the attack of lepidoptera pests (larvae and butterflies) —
European corn borer (Ostrinia nubilalis) and Mediterranean borer (Sesamia sp.). In this
case, conventional corn became the genetically modified corn called YIELD GARD (MON
810). The aggressiveness of Fusarium roseum f. cerealis (corn fusariosis) was analyzed.
The aggressiveness of Fusarium roseum f. cerealis pathogen, in the
characterization of corn hybrids, was appreciated through the resistance source scale, that
is: lack of attack (0) — immune appearance (l), attack of 1-20% - resistant appearance (R);
attack between 21-40% - average resistant or tolerant appearance (MR, T); attack over
40% - sensitive (S) — FLOAREA ADAM, GH. POPESCU, 2008.

RESULTS AND DISCUSSIONS

Results and discussions.

In 2006, fungi pathogenesis, component of Zea mays — Fusarium roseum
pathosystem, expressed through aggressiveness, reproduced in tables 1, 2, 3 and 4 as
such:

- Conventional hybrids

- aggressiveness of the 4 conventional hybrids had a variability amplitude from
44.44% to 56.40%, percentages achieved by DKC 5783 and DK 315 hybrids, with
an aggressiveness average of 51.27% - table 1,

- compared to the witness variant DK 440, pluses of aggressiveness are achieved by
DK 315 (7.69) and DKC 5143 (6.82) hybrids — table 2;
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compared to the experiment average, these hybrids achieve pluses of
aggressiveness, but without statistical ensuring;

passing the aggressiveness data through the resistance source scale, through the
percentages achieved, hybrids are included in the sensitive reaction type;
Transgenic hybrids or Yield Gard (MON 810)

aggressiveness of the 4 hybrids had an aggressiveness average of 9.34% (much
smaller than the one achieved by conventional hybrids — 51.27%) with a variability
amplitude from 7.69 to 11.08%, percentages achieved by DKC 4442 YG and DKC
5018 YG hybrids - table 3;

compared to the witness variant DK 4442 YG, all hybrids achieve pluses of attack,
namely: DKC 3946 YG-2.56, DKC 5018 YG - 3.39 and DKC 5784 YG - 0.64 -
table 4, but without statistical ensuring;

compared to the experiment average of 9.34% only 2 hybrids (DKC 3946 YG-0.91
and DKC 5018 YG - 1.74) achieve pluses of aggressiveness, but without
statistical ensuring;

passing the aggressiveness data through the resistance source scale, through the
percentages achieved, Yield Gard hybrids are included in the resistance reaction

type;
Table 1

Average attack aggressiveness (F%) of Fusarium roseum f. cerealis (Cke) fungi
Snyder and Hansen, compared to the conventional hybrids made in a comparative

culture founded in Horia locality, Arad county, in 2008

% of the | % of the
No. Hybrid R, R, Rs )2 X witness exp.
average
1 DK 315 53.84 | 53.84 | 61.53 | 169.21 | 56.40 115.78 110.0
2 DK 440 (Mt.) 46.15 | 46.15 | 53.84 | 146.14 | 48.71 100 95.0
3 DKC 5143 50.0 50.0 66.6 166.6 | 55.33 114.0 108.31
4 DKC 5783 41.66 50.0 41.66 | 133.32 | 44.44 91.22 86.67
> 191.65 | 199.99 | 223.63 | 615.27 | 205.09 - -
X 4791 | 49.99 | 55.90 | 153.81 | 51.27 - 100
Table 2

Significance of differences compared to the witness variant and aggressiveness
experiment area (F%) of Fusarium roseum f. cerealis (Cke) fungi Snyder and
Hansen, compared to the conventional hybrids made in a comparative culture
founded in Horia locality, Arad county, in 2008

No. Difference Difference
Hybrid X towards Significance | compared | Significance
the to the
withess exp.
average
1 DK 315 56.40 7.69 - 5.13 -
2 DK 440 (Mt.) 48.71 Mt. - -2.55 -
3 DKC 5143 55.33 6.82 - 4.26 -
4 DKC 5783 44.44 -4.27 - -6.83 -
Experiment average 51.27

DL 5% -10.68
DL 1% -16.18
DL 0,1% - 26.0
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Table 3

Average attack aggressiveness (F%) of Fusarium roseum f. cerealis (Cke) fungi
Snyder and Hansen, compared to the yield gard hybrids made in a comparative
culture founded in Horia locality Arad county, in 2008

% of the | % of the
No. Hybrid R, R, Rs z X witness exp.
average
1 DKC 3946 YG 15.38 7.69 7.69 30.76 10.25 133.33 109.77
2 DKC 4442 YG (Mt.) 7.69 7.69 7.69 23.07 7.69 100 82.33
3 DKC 5018YG 8.33 16.6 8.33 32.26 11.08 114.16 118.7
4 DKC 5784 YG 8.33 8.33 8.33 24.99 8.33 108.32 89.18
> 39.73 | 40.31 | 32.04 | 112.08 | 37.36 - -
X 9.93 10.07 8.01 28.02 9.34 - 100
Table 4

Significance of differences compared to the witness variant and aggressiveness
experiment average (F%) of Fusarium roseum f. cerealis (Cke) fungi Snyder and
Hansen, compared to the yield gard hybrids made in a comparative culture founded

No. Difference Difference
Hybrid X towards Significance | compared | Significance
the to the
witness exp.
average
1 DKC 3946 YG 10.25 2.56 - 0.91 -
2 DKC 4442 YG (Mt.) 7.69 Mt. - -1.65 -
3 DKC 5018YG 11.08 3.39 - 1.74 -
4 DKC 5784 YG 8.33 0.64 - -1.01 -
Experiment average 9.34
DL 5% -7.04

DL 1% -10.66
DL 0,1% - 17.13

CONCLUSIONS

Conclusions. In case of conventional corn, the attack of Fusarium roseum had an
aggressivity between 44.4 and 56.4%, which includes the 4 hybrids within the sensitivity
type of reaction.

Yield Gard (MON 810) corn showed fusariosis in a very low percentage, with an
amplitude of variation between 8.3 and 11.0%, a real technology that allows the
diminishing the risk of fusariosis occurrence on corn cobs, due to Ostrinia nubilalis insect,
a zoochore disseminator of the toxin production fungus, that can affect the life of humans
and animals. In 2008, the insect had an organic aggressivity (on cobs) of 62-96%, an
average of larval density of 1.1-3.9, and an average of larval orifice of 1.6-5.2 in case of
conventional corn used in the refuge area system.

As it is difficult to obtain a type of corn resistant to the above mentioned insect, for
which improvement works try to obtain tolerant hybrids, it is established that the situation is
also similar to Fuzarium roseum. Transgenic corn (MON 810), besides insect control, also
indirectly reduces Fusarium attack.
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SFREDELITORUL EUROPEAN — OSTRINIA NUBILALIS HB., iN RELATIE
CU BAZA TROFICA A PORUMBULUI CONVENTIONAL, IN JUDETUL
ARAD

EUROPEAN CORN BORER OSTRINIA NUBILALIS HB., IN
RELATIONSHIP WITH THE TROPHIC BASE OF THE CONVENTIONAL
CORN IN ARAD COUNTY

JURCA DORIN, POPESCU GHEORGHE

Key words: Zea mays, Ostrinia nubilalis, aggressiveness, system

REZUMAT

S-a urmarit in anul 2008, in judetul Arad, relatia dintre 6 hibrizi de porumb
conventional (DKC 5783, DK 315, DKC 3511, DK 440 — Mt., DKC 4626, DKC 5143),
cultivati in localitétile Curtici, Pecica, Paulis, N&adlac, Chisindu Cris, Horia si insecta
daunétoare Ostrinia nubilalis Hb. Evaluarea relatiei sau a gradului de realizare a
complementarii genice planta gazda — parazit, conform principiului molecular ,0 gena, o
enzimd“ sau ,,0 enzima, un substrat trofic* s-a facut prin determinarile agresivitatea per
planta, agresivitate si intensitate organica a insectei (tulpind in zonele ,sub” si ,deasupra*
de stiulete si la nivelul ,stiuletelui®) si a tipului de reactie genetica a hibrizilor (imun,
rezistent, tolerant, sensibil).

ABSTRACT

In 2008, in Arad county, the relationship between 6 hybrids of conventional corn
(DKC 5783, DK 315, DKC 3511, DK 440 — Mt., DKC 4626, DKC 5143), cultivated in
Curtici, Pecica, Paulis, Nadlac, Chisindu Crig, Horia localities and the damaging insect
Ostrinia nubilalis Hb. Was analyzed. The evaluation of the relationship or the degree
achieving the gene completion host plant — parasite, according to the molecular principle
“a gene, an enzyme” or “an enzyme, a trophic substratum” was carried out by determining
the aggressiveness per plant, organic aggressiveness and intensity of the insect (stem
“under” and “above” the cob’s areas and at the “cob’s” level) and the type of hybrids
genetic reaction (immune, resistant, tolerant, sensitive).

INTRODUCTION

The polyphagic insect, a lepidopteran of Pyraustidae family, is currently considered
the world’s main corn pests, from all cultivated areas. The corn borer, Ostrinia nubilalis, is
the main phytophagous pest from the United States. the insect is native to Europe and it
was first reported in America at the beginning of 1900, once with the imports of broom
sorghum (C.E. MASON et al., 1996). The populations rapidly extended, due to the lack of
natural pests and large corn cultivated areas (S. BECK, 1987). Nowadays, the pest is
spread throughout the entire North America, East of the Rocky Mountains (C.E. MASON et
al., 1996). In Romania, the pest is present in all corn cultivated areas, strong attacks being
reported in Banat, Transylvania, North of Moldova, the hill area, the Danube Delta and on
the valleys of the country’s main rivers (F. PAULIAN et al., 1961; MURESAN FELICIA and
D. MUSTEA, 1994; D. MUSTEA, 1997).
The insect has a very wide host range, attacking practically all herbaceous plants with a
stem large enough for the larvae to enter.
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In case cultures have been later sowed and delays in vegetation, legume cultures are the
most affected (J.L. CAPINERA, 2000; TURNER GABRIELLE et al., 2009). According to
Romanian researchers (I. DUVLEA et al.,, 1976; GH. BOGULEANU et al., 1980; I.
PALAGESIU, 1993, |. GHIZDAVU et al., 1997; |. PALAGESIU et al., 2000, IOANA
GROZEA, 2006) the polyphagic insect attacks cultivated plants such as: corn, hemp,
sorghum, hop, sun-flower, as well as plants of the spontaneous flora: barn grass
(Echinochoa crus-gali), wormwood (Artemisia sp.), motherwort (Amaranthus sp.) etc., but
the biggest damages are caused to corn cultures.

The first attacks occur several days after the larvae occurrence (S. GESSEL, D. CALVIN,
2002). It attacks the leaves (T. PERJU et al., 2004, IOANA GROZEA, 2006; F.B. PEAIRS,
2008; A. SPARKS, D.G. RILEY, 2009), male inflorescence (I. DUVLEA, I. PALAGESIU,
1987, L. GODFREY, 2006), but the most important damages are produced by larvae in the
3" and 4" stage, which delve galleries inside the stem and corn cob peduncle (I. ROSCA,
2001; R.H. SMITH, B.L. FREEMAN, 1991; J. KNODEL, 2002). In Romania, corn borer is
the most dangerous pest after the occurrence of panicle and can be found in all corn
cultivated areas, attacking different parts of the plant. Damages caused can reach 40% of
bean production (PAULIAN et al., 1961).

MATERIAL AND METHOD

Material and method. The frequency of Ostrinia nubilalis attack was established in
2008, through the experiments carried out in Arad county (6 localities: Curtici, Pecica,
Paulis, Nadlac, Chisinau Cris and Horia), whose structure was represented by 6 corn
hybrids. Corn hybrids from different maturity groups, of American origin (Dekalb),
represented the trophy basis both for the parasite fungi from the patho-system (Fusarium
roseum) and the European corn borer (Ostrinia nubilalis).

Dynamics values have been expressed in percentages and reported both towards
the witness variant (control) DK 440 and experiment average. Aggressiveness per plant
was established according to the attack frequency, and for organic and perforator
aggressiveness, density and activity average has been passed through the attack
frequency formula, a method which belongs to us, as well as in the case of intensity.

RESULTS AND DISCUSSIONS
Experimental results registered following the attack of Ostrinia nubilalis insects, on
the 6 corn hybrids cultivated in the 6 localities of Arad county mentioned above, reveal the
followings:

- aggressiveness per plant achieved through an informative and general observation,
oscillated between 44.6-92.0% and had plus values of 7.3-32.6% compared to the
witness (DK 440), in the case of conventional corn DKC 5143, respectively DKC
5783. Average per 6 hybrids was of 62.6%, almost double compared to the average
of analytical aggressiveness; according to this estimation, all 6 hybrids pass through
the 40% attack frequency, in the field of sensitive reaction type;

- stem average aggressiveness under the cob area, had a larval density of 34.1%
and a larval perforating activity of 59.3% - fig. 1.

- stem average aggressiveness above the cob area was of 20.8% (larval density) and
of 38.0% perforating activity (fig. 1).

- average aggressiveness regarding the cob populated by larvae was of 20.8%, and
through the perforations made, of 37.6% (fig. 1).

A synthesis of this parasitic feature shows that the organic aggressiveness average (under
the cob, above the cob and at cobs) is of 24.9%, and the one of perforating activity is of
44.9% and indicates that the strongly affected area is underneath the cobs, where a high
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genetic complementarity is achieved in the case of host — parasite system; aggressiveness
average per experiment/per hybrids was of 34.9%, much more reduced that the
aggressiveness per plant, taken through general observation, in comparison with the
analytical established one, very important at establishing the PED, after which prophylactic
or therapeutic warning is carried out.

Experiment results regarding the attack intensity, as an average of larval density and
larval perforating activity point out the followings:

- average attack intensity or larval density expression was of 1.22 larvae under the
cob area and 1.78 perforating activity average, 1.13, respectively 1.41 above the
cob area and at the cob of 1.02, respectively 1.5 at the perforating activity; larval
and perforating activity average is of 1.12, respectively 1.41 larvae per plant, and
per experiment/per hybrids the larval average is of 1.26, which estimates a culture
loss of approximately 400 kg/ha and which shows that the PED of 250 kg/ha was
achieved (figure 2).

Intensity values expressed through the density and larval perforating activity average are
important to characterize the hybrids as genetic reaction type (immune, resistant, tolerant
and sensitive). According to the scale that we established, following the results obtained,
immunity and genetic resistance are excluded and it means that for the 6 analyzed hybrids
the tolerance (DK 315, DKC 3511, DK 440 and DKC 4626 are tolerated but very close to
the sensitivity value) and the sensitivity (DKC 5783 and DKC 5143) are specific.

In determining the PED, the analytical observance of the pest's aggressiveness and
intensity, under the cob area, at an aggressiveness of 34.9% which has as
correspondence an intensity of 1.26 larvae per plant, has the precedence, while in the
mentioned area they a lot higher, 39.3% - 1.78, values which indicate the achievement of
PED and passing to the prophylactic warning.

Under the cob area, which proved to be the most affected and the one which
corresponds mostly to the gene complementarity Ostrinia nubilalis — Zea mays, is
recommended at the value establishing of parasitic features, in view of warning and
establishing the type of genetic reaction of conventional corn. The conventional types of
corn DK 315, DKC 3511, DK 440 and DKC 4626 showed tolerance, while the hybrids DKC
5783 and DKC 5143 showed to be sensitive.

CONCLUSIONS

The following were established: aggressiveness per plant (general observation) oscillated
between 44.6-92% (DKC 315 Pecica and DKC 5783 — Curtici) with an average per
experience of 62.6%; organic aggressiveness had values of 16.6-84.6% for larva and
44.6-80.0%, limits of larval activities (perforations) — DK 315 and DKC 5783 in case of
‘under cob” area, the most affected one; 8.0-43.3% and respectively 19.3 — 62.0%, in the
“above the cob” area, at the same hybrids; 8.0-42.6% and 25.3-68.6%, aggressiveness “at
cobs”, also at the same hybrids. The average attack intensity or the average larval density
with those penetrations manifested as such: 1.0-1.7 respectively 1.4-2.58 ,under the cob®,
1.0-2.27 respectively 1.3-1.5 in the ,above the cob“ area and between 1.0-1.09
respectively 1.15 ,at the cob®. For the genetic reaction the orientation was made after the
damage caused under the cob area, which pointed out the followings: resistance reaction
is missing and average resistance and tolerance reactions are present at DK 315, DKC
3511, DK 440 (Mt.), DKC 4626 hybrids and sensitivity reaction at DKC 5783 and DKC
5143 hybrids.
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Figure 1 Comparative analysis of Ostrinia nubilalis attack aggressiveness at conventional corn
hybrids, expressed through organic perforating activity and density
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Figure 2 Comparative analysis of Ostrinia nubilalis attack intensity at conventional corn hybrids,
expressed through organic perforating activity and density
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CERCETARI PRIVIND EFECTUL CONCENTRATIEI DE ZAHAROZA DIN
MEDIUL DE CULTURA $I DURATA CULTURII DE CALUS ASUPRA
BIOMASEI CELULARE DE VITIS VINIFERA L.

RESEARCHES CONCERNING THE EFFECT OF SUCROSE
CONCENTRATION AND CALLUS CULTURE DURATION ON GROWTH
RATE OF VITIS VINIFERA L. CELL BIOMASS

LAZAR ALEXANDRU

Keywords: callus culture, cell biomass, Vitis vinifera L.

REZUMAT
Realizarea culturilor in vitro depinde de o serie de factori dintre care mentionam
tipul de explant, mediul de cultura, balanta hormonalé si genotipul. De alegerea celor mai
potriviti factori depinde cantitatea de biomaséa celularé in culturile de calus si de celule in
suspensie. Un element care permite evaluarea posibilelor performante privind obtinerea
de biomasé celularéa il reprezintd concentratia de zaharoza din mediul de culturd. Aceste
determindri s-au facut separat pentru fiecare soi in parte.

ABSTRACT
The growth rate of cell biomass registered maximum mean value in the cultivation
interval of 24 days for Burgund Mare, Cabernet Sauvignon and Pinot Noir and 27 days for
Negru Tinctorial, Oporto and Cabernet Sauvignon varieties. Regarding the sucrose
concentration added into the culture medium, it has been observed that callus growth rate
registered for the concentration of 30 g/l and the most reduced values for callus growth
rate were registered for the sucrose concentration of 60 g/l.

INTRODUCTION
The in vitro cell cultures depends on a number of factors of which we mention the
kind of explants, the growing medium, genotype and hormone balance. The quantity of cell
biomass in cell cultures callus depends by choosing the most appropiate factors. One
element that allows assessment of the potential performance of obtaining cell biomass is
sucrose concentration.

MATERIAL AND METHOD

The biological material, donor of explants consisted of six grapevine varieties found
in the Ampelographic collection of Faculty of Horticulture and Forestry of Banat's
University of Agricultural Science Timisoara.The studied grapevine varieties for red wine
are Burgund Mare, Cabernet Sauvignon, Oporto, Merlot, Negru Tinctorial and Pinot Noir.

Culture medium that have generated best results was M6, these containing a
hormone balance including an auxin, a-naphthalene acetic acid and a cytokinin, kinetin.
M6 culture medium represents a variant of Murashige-Skoog [1, 2, 4, 5] medium
supplemented with auxin and cytokinin in a ration 4:1.

The research initiated for the six grapevine varieties consists in obtaining of cell
biomass via callus cultures using a 20, 30, 50 and 60 g/l sucrose concentration in the
culture medium.
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RESULTS AND DISCUSSIONS
Analyzing the studied grapevine varieties, it has been observed that the growth rate
of cell biomass increases proportionally with cultivation period reaching maximum mean
values of 250,75% for Negru Tinctorial after 27 days followed by Oporto, Merlot, Pinot
Noir, Cabernet Sauvignon and Burgund Mare variety with mean values of 162,11%, the
difference between this and Negru Tinctorial being of 88,64% (table 1).

Table 1
The effect of sucrose concentration on growth rate of cell biomass using callus
culture on Burgund Mare variety

duract:iggu(r;ays) 30 SucrosZ%concentrg(t)lon (o 60 Average Differences Significance
0 100,00 100,00 100,00 100,00 100,00 0,00 Martor
3 100,50 100,24 100,47 100,20 100,35 0,35 -
6 103,96 113,44 101,52 110,81 107,43 7,43 -
9 127,99 133,28 101,60 113,03 118,98 18,98 -
12 173,01 175,67 102,47 113,57 141,18 41,18 *
15 224,75 224,75 123,34 135,46 177,08 77,08 ok
18 244,70 243,70 149,77 170,95 202,28 102,28 ikl
21 295,88 281,42 186,25 193,79 239,34 139,34 ok
24 303,23 307,44 219,27 218,50 262,11 162,11 ok
27 302,49 302,51 218,72 213,23 259,24 159,24 kel
30 295,86 293,15 215,06 210,48 253,64 153,64 ok
33 284,32 284,19 209,28 203,83 245,40 145,40 ok
36 263,99 279,47 208,14 202,04 238,41 138,41 ok
Average 246,80 247,79 173,29 176,71 DLgy=32,21 DL,y=43,14

Val. rel. (%) 100,00 100,40 70,21 71,60 DL10,=56,89

Differences 0,00 1,00 -73,51 -70,09

Significance Martor - 000 000

DL5%:16,13 DL1%221,80 DL01%229,04

Table 2
The effect of sucrose concentration on growth rate of cell biomass using callus
culture on Negru Tinctorial variety

dura%chJI:\u(r;ays) 30 SucrosZ%concentrg(t)lon (e 60 Average Differences Significance
0 100,00 100,00 100,00 100,00 100,00 0,00 Martor
3 100,53 100,43 100,88 100,77 100,65 0,65 -
6 101,16 100,86 102,43 101,15 101,40 1,40 -
9 121,79 122,03 102,50 101,02 111,83 11,83 -
12 179,72 176,56 103,26 101,90 140,36 40,36 -
15 231,38 226,02 137,44 108,30 175,78 75,78 *
18 269,32 256,35 158,85 128,72 203,31 103,31 ok
21 282,19 265,67 182,74 145,91 219,13 119,13 ohk
24 298,84 281,96 202,76 163,99 236,89 136,89 ik
27 316,87 301,31 223,54 161,27 250,75 150,75 ok
30 320,99 298,04 219,30 150,48 247,20 147,20 il
33 318,93 291,54 198,58 144,74 238,44 138,44 ok
36 295,89 285,67 204,86 130,14 229,14 129,14 ik
Average 258,60 245,65 173,26 133,60 DLsy,=47,88 DL1=64,12

Val. rel. (%) 100,00 94,99 67,00 51,66 DLo10,=84,57

Differences 0,00 -12,95 -85,34 -125,00

Significance Martor - 000 000

DLSUA):24148 DL]_%:33,08 DLOl%:44|06
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Table 3
The effect of sucrose concentration on growth rate of cell biomass using callus
culture on Oporto variety

duract:iggu(r;ays) 30 SucrosZ%concentrg(t)lon o/ 60 Average Differences Significance
0 100,00 100,00 100,00 100,00 100,00 0,00 Martor
3 100,66 100,64 100,84 101,21 100,84 0,84 -
6 111,23 109,03 103,04 101,61 106,23 6,23 -
9 121,96 122,95 103,40 102,14 112,61 12,61 -
12 155,27 142,30 103,99 103,69 126,31 26,31 -
15 185,71 172,67 120,91 116,31 148,90 48,90 ok
18 217,01 216,70 150,90 144,47 182,27 82,27 ok
21 235,74 238,03 177,98 173,36 206,28 106,28 ok
24 266,24 254,66 201,81 198,18 230,22 130,22 ok
27 288,56 270,26 200,49 196,23 238,89 138,89 ok
30 283,35 264,34 196,90 195,61 235,05 135,05 ok
33 274,31 263,69 193,43 195,22 231,66 131,66 ok
36 269,99 261,28 189,27 193,76 228,58 128,58 ork
Average 226,55 217,91 163,73 161,75 DLgy=25,93 DL;¢,=34,72

Val. rel. (%) 100,00 96,19 72,27 71,40 DLo19s=45,79

Differences 0,00 -8,64 -62,81 -64,80

Significance Martor - 000 000

DL5%213,06 DLl%:l7,65 DL01%223,51

The growth rate of cell biomass registered maximum mean value in the cultivation

interval of 24 days for Burgund Mare, Cabernet Sauvignon and Pinot Noir and 27 days for
Negru Tinctorial (table 2), Oporto (table 3) and Cabernet Sauvignon varieties. Moreover,
the growth rate for all studied grapevine varieties did not show a significant increase in the

first 9 to 12 cultivation days, value that become significant beginning with the 12" day for
Burgund Mare, Merlot (table 4), Pinot Noir and later on the 15™ day for the remaining

varieties.

Table 4
The effect of sucrose concentration on growth rate of cell biomass using callus
culture on Merlot variety

dura?il(;I:\u(rdeays) 30 SUCI’OSZ%COHCEHU‘?SOI’I (e 60 Average Differences Significance
0 100,00 100,00 100,00 100,00 100,00 0,00 Martor
3 101,16 100,67 101,91 100,94 101,17 1,17 -
6 110,30 105,80 105,60 106,46 107,04 7,04 -
9 118,95 118,61 106,94 107,83 113,08 13,08 -
12 143,42 141,92 120,35 115,52 130,30 30,30 *
15 188,69 170,77 126,39 132,97 154,71 54,71 ik
18 210,17 206,08 139,53 166,86 180,66 80,66 ok
21 253,11 245,09 169,71 185,49 213,35 113,35 ok
24 269,91 263,37 195,46 193,13 230,47 130,47 ik
27 267,03 262,69 194,78 191,26 228,94 128,94 ok
30 265,71 252,78 192,38 190,80 225,42 125,42 il
33 250,42 247,77 187,54 190,09 218,95 118,95 ok
36 249,18 242,76 188,06 189,63 217,41 117,41 ok
Average 219,11 212,48 161,12 165,56 DLgy,=25,27 DL1=33,85

Val. rel. (%) 100,00 96,97 73,53 75,56 DLo10,=44,64

Differences 0,00 -6,63 -57,99 -53,56

Significance Martor - 000 000
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DL5%:13,53 DLl%:18,28 DLOl%:24,35

Table 5
The effect of sucrose concentration on growth rate of cell biomass using callus
culture on Pinot Noir variety

duract:ilélrtwu(r(;aays) 30 SucroZ%concentrsagon (e 60 Average Differences Significance
0 100,00 100,00 100,00 100,00 100,00 0,00 Martor
3 101,49 101,70 100,79 100,69 101,17 1,17 -
6 103,16 104,38 101,63 101,90 102,77 2,77 -
9 125,14 131,39 101,15 101,54 114,80 14,80 -
12 157,15 145,63 102,84 102,57 127,05 27,05 *
15 181,54 167,41 116,03 119,57 146,14 46,14 ikl
18 230,53 198,52 142,06 152,89 181,00 81,00 ok
21 244,79 236,07 170,81 178,58 207,57 107,57 ok
24 254,38 248,79 196,02 195,41 223,65 123,65 ok
27 251,96 245,00 193,70 185,75 219,10 119,10 ok
30 246,72 243,10 193,76 184,23 216,95 116,95 ok
33 231,10 224,52 190,49 181,95 207,01 107,01 bl
36 219,86 216,63 181,25 171,37 197,28 97,28 ok
Average 210.43 202.16 158.73 157.31 DLsy,=21,56 DL,,=28,88

Val. rel. (%) 100,00 96.07 75.43 74.76 DL14=38,09

Differences 0,00 -8.27 -51.70 -53.12

Significance  Martor - 000 000

DL5%211,12 DLl%:lS,OS DL()]_%:Z0,0Z

Table 6
The effect of sucrose concentration on growth rate of cell biomass using callus
culture on Cabernet Sauvignon variety

duract:ilélrgu(rgays) 30 Sucrosz%concentrsagon (g) 60 Average Differences Significance
0 100,00 100,00 100,00 100,00 100,00 0,00 Martor
3 100,91 100,91 100,16 100,47 100,61 0,61 -
6 102,70 104,93 100,97 101,26 102,46 2,46 -
9 113,26 117,78 101,75 104,36 109,29 9,29 -
12 132,42 144,07 103,89 106,73 121,78 21,78 -
15 160,01 158,21 109,72 109,62 134,39 34,39 *
18 178,17 184,51 125,54 118,74 151,74 51,74 ik
21 199,05 200,93 149,65 142,57 173,05 73,05 ok
24 211,10 210,85 152,05 150,86 181,21 81,21 *kk
27 218,13 210,57 151,25 150,30 182,56 82,56 ok
30 216,63 208,82 150,24 149,56 181,31 81,31 i
33 215,38 207,94 149,22 144,36 179,22 79,22 i
36 213,05 205,55 149,10 142,87 177,64 77,64 ok
Average 183,62 182,12 134,02 131,53 DLsy,=22,56 DL14=30,21

Val. rel. (%) 100,00 99,19 72,99 71,63 DL014,=39,84

Differences 0,00 -1,49 -49,60 -52,09

Significance Martor - 000 000

DLS%:11,48 DL1%=15,51 DLOl%:20,67

Regarding the sucrose concentration added into the culture medium, it has been
observed that callus growth rate registered for the concentration of 30 g/, values
comprised between 258,60% for Negru Tinctorial and 183,62% for Cabernet Sauvignon
(table 6), the difference between these being of 74,98% [3].
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The most reduced values for callus growth rate were registered for the sucrose
concentration of 60 g/l, the values being between 161,75% for Pinot Noir and 131,53% for
Cabernet Sauvignon, the difference between these being of 30,22%. Burgund Mare and
Merlot registered the lowest values for the sucrose concentration of 50 g/l.

In most of studied grapevine varieties, expect for Burgund Mare where callus was
induced on a sucrose concentration of 20 g/l and registered the highest value of cell
growth, the callus induced on media with 30 g/l sucrose concentration have generated the
largest values for cell growth.

Comparatively with the concentration of 30 g/l used as control variant, the sucrose
concentrations of 50 g/l and 60 g/l have registered growth rates significantly inferior. The
sucrose concentration of 20 g/l has generated values of cell growth rate close to control
variant and without significant differences.

CONCLUSIONS
In conclusion, the sucrose concentration added into culture medium influenced
directly the callus growth. In case of Negru Tinctorial, Cabernet Sauvignon, Pinot Noir,
Merlot and Oporto varieties the optimal concentration was of 30 g/l, while for Burgund
Mare — 20 g/l.
The concentrations of 50 and 60 mg/l proved to generate an inhibitory effect on
growth.
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REZULTATE PRIVIND EFECTUL CONCENTRATIEI DE ZAHAROZA iN
MEDIUL DE CULTURA ASUPRA CANTITATII DE ANTOCIANI
SINTETIZATI iN CULTURA DE CALUS DE VITIS VINIFERA L.

RESULTS CONCERNING THE EFFECT OF SUCROSE CONCENTRATION
ON THE SYNTHESIZED ANTHOCYANIN AMOUNT IN THE VITIS
VINIFERA L. CALLUS CULTURE

LAZAR ALEXANDRU

Key words: callus culture, anthocyanin, Vitis vinifera L.

REZUMAT

Cercetarile intreprinse au luat in studiu culturile de celule provenite de la sase soiuri
rosii de vitd de vie urmérind extractia chimicd din biomasa celularé si determinarea
cantitativa a acestora prin spectrofotometrie

Privind toate soiurile prin prisma cantitatii de antociani sintetizati in cultura de calus,
se observa in mod evident cé cele mai ridicate valori s-au obtinut in cultura de calus la
soiul Negru Tinctorial. La acest soi valorile s-au inregistrat in intervalul 10,04 — 12,48 mg/g
in conditile de culturd a calusului pe un mediu de culturd cu o concentratie de 20 g/
zaharoza si, resperctiv, 30 g/| zaharoza, amplitudinea de variatie fiind de 2,44 mg/g.
Valorile s-au inregistrat dupa 6 zile si respectiv, dupéa 30 de zile de cultura.

ABSTRACT

The researches approached have taken into consideration six varieties of
grapevines and were aiming the chemical extraction from the cell biomass and quantitative
determination of anthocyanin fractions using spectrophotometry.

Comparing the mean obtained values for the studied grapevine varieties, it has
been observed that the largest values for synthesized anthocyanins in callus culture has
been registered for Negru Tinctorial variety followed by Burgund Mare, Oporto, Merlot,
Pinot Noir and Cabernet Sauvignon. The same hierarchy is maintained for behaviour of
grapevine varieties in terms of each type of sucrose concentration added into culture
media. The differences found between varieties depending on anthocyanin amount from
callus cultures were very significant in most cases.

INTRODUCTION

Anthocyanins are natural pigments that demonstrate homeostatic, hypotensive,
cardio-protective and anti-tumor properties [8,12]. In Romania, it is found a large diversity
of vegetal sources that may serve as raw materials for anthocynin extraction among which
one that proves very potential is Vitis genus [3, 4, 5,13]. The research initiated for the six
grapevine (Burgund Mare, Cabernet Sauvignon, Merlot, Oporto, Negru Tinctorial and Pinot
Noir) varieties consists in obtaining of anthocyanins [7,14,15] from cell biomass
[1,2,6,9,10,11] after 6, 12, 18, 24, 30 and 36 days of cultivation. In the present paper, | will
present only the results obtaining after 30 days of cell culture.

MATERIAL AND METHOD
The anthocyanin compounds were extracted from cell cultures using acidulated
methanol solution 1% chloride acid. The extraction has been left to rest over night at 4°C.
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After extraction, the samples were centrifuged for 3 minutes at 5000 rot/minute and
then the supernatant was analyzed using the spectrophotometer at variable wave length
UV-VIZ JENWAY 6505.

The UV-VIZ spectra were traced for the wave length domain 350 — 700 nm,
considering all studied grapevine varieties and the wave length for which the absorbance
was maximum (A = 525 nm) was identified.

The total anthocyanins were determined being expressed as cyanidin- 3 —glucoside
using the molar extinction coefficient 2,95 x 10,

RESULTS AND DISCUSSIONS
The research initiated for the six grapevine varieties consists in quantitative
determination of anthocyanin fractions from the cell biomass via callus cultures obtained
on 20, 30 and 50 g/l sucrose concentration (table 1).

Table 1
The effect of sucrose concentration on total anthocyanin synthesis (mg/g callus)
after 30 days in case of studied grape varieties using callus culture

Sucrose . 20 g/l . 30 g/l . 50 g/l . Average
Grapevine variety X =S, S, X=ES; Sy X=ES; S, XES_ Sy
Merlot 3,30+0,06 3,01 3,51+0,04 1,99 3,50+0,05 2,66 3,43+0,07 3,44
Negru Tinctorial 11 56+0,08 1,24 12,48+0,03 0,37 12,71+0,10 1,33 12,25+0,35 4,95
Pinot Noir 2,77+0,15 9,37 2,89+0,01 0,68 2,88+0,04 2,13 2,85+0,04 2,48
Burgund Mare 6,11+0,01 0,39 6,13+0,07 2,04 5,91+0,07 2,13 6,05+0,07 2,01
Oporto 5,39+0,03 0,89 5,40+0,06 1,99 5,44+0,08 2,66 5,41+0,02 0,50
Cabernet Sauvignon 1 03+0,06 10,79 1,30+0,02 3,03 1,31+0,03 3,33 1,21+0,09 12,82
Average 5,03+1,51 73,39 5,28+1,60 ‘74,39‘ 5,29+1,63 |75,71] 5,20+0,08 | 15,13

Table 2
The comparison of variety mean regarding the synthesized anthocyanins
(mg/g callus) after 30 days using callus culture

Grapevine varieties Averages REEnTD D_iffe.r(_ances/
values (%) | Significance
Negru T— Merlot 12,25 3,43 356,69 8,82%**
Pinot N — Merlot 2,85 3,43 82,91 -0,59000
Burgund M — Merlot 6,05 3,43 176,18 2,62***
Oporto — Merlot 5,41 3,43 157,63 1,98***
Cabernet S — Merlot 1,21 3,43 35,34 -2,22000
Pinot N — Negru T 2,85 12,25 23,25 -9,40000
Burgund M — Negru T 6,05 12,25 49,39 -6,20000
Oporto — Negru T 5,41 12,25 44,19 -6,84000
Cabernet S — Negru T 1,21 12,25 9,91 -11,04000
Burgund M — Pinot N 6,05 2,85 212,48 3,20%**
Oporto — Pinot N 5,41 2,85 190,11 2,57%*
Cabernet S — Pinot N 1,21 2,85 42,62 -1,63000
Oporto — Burgund M 5,41 6,05 89,47 -0,64000
Cabernet S — Burgund M 1,21 6,05 20,06 -4,84000
Cabernet S — Oporto 1,21 5,41 22,42 -4,20000

DL5%:0,1O DLl%:0,13 DLo’l%ZO,J.?
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Table 3
The comparison of sucrose concentrations regarding the synthesized anthocyanins
(mg/g callus) after 30 days using callus culture

Sucrose concentration Averages Relative D_iffe_rgnces/
(g/) values (%) | Significance
30 g/l-20 g/l 5,28 5,03 105,14 0,26***
50 g/l — 20g /I 5,29 5,03 105,28 0,27***
50 g/l - 30 g/l 5,29 5,28 100,14 0,01

DL5%:0,07 DLl%:O,ll DL011%20,21

Considering all studied varieties from the view point of synthesized anthocyanin
amount in cell culture, it is clearly observed that the highest values were obtained in callus
cultures for Negru Tinctorial variety (table 2).

Table 4
a) The comparison of studied grape varieties regarding the synthesized
anthocyanins (mg/g callus) using 20 g/l sucrose

Grapevine varieties Averages REERTD D_iffe_rgnces/
values (%) | Significance
Negru T— Merlot 11,56 3,30 350,58 8,26***
Pinot N — Merlot 2,77 3,30 83,88 -0,53000
Burgund M — Merlot 6,11 3,30 185,18 2,81
Oporto — Merlot 5,39 3,30 163,56 2,10***
Cabernet S — Merlot 1,03 3,30 31,36 -2,26000
Pinot N — Negru T 2,77 11,56 23,93 -8,80000
Burgund M — Negru T 6,11 11,56 52,82 -5,45000
Oporto — Negru T 5,39 11,56 46,65 -6,17000
Cabernet S — Negru T 1,03 11,56 8,95 -10,53000
Burgund M — Pinot N 6,11 2,77 220,77 3,34***
Oporto — Pinot N 5,39 2,77 194,99 2,63***
Cabernet S — Pinot N 1,03 2,77 37,39 -1,73000
Oporto — Burgund M 5,39 6,11 88,32 -0,71000
Cabernet S — Burgund M 1,03 6,11 16,94 -5,07000
Cabernet S — Oporto 1,03 5,39 19,18 -4,36000

b) The comparison of studied grape varieties regarding the synthesized
anthocyanins (mg/g callus) using 30 g/l sucrose

Grapevine varieties Averages Flaive D'iffe_rc.ences/
values (%) | Significance
Negru T— Merlot 12,48 3,51 355,86 8,97***
Pinot N — Merlot 2,89 3,51 82,49 -0,61000
Burgund M — Merlot 6,13 3,51 174,90 2,63***
Oporto — Merlot 5,40 3,51 154,05 1,90***
Cabernet S — Merlot 1,30 3,51 36,97 -2,21000
Pinot N — Negru T 2,89 12,48 23,18 -9,59000
Burgund M — Negru T 6,13 12,48 49,15 -6,35000
Oporto — Negru T 5,40 12,48 43,29 -7,08000
Cabernet S —Negru T 1,30 12,48 10,39 -11,18000
Burgund M — Pinot N 6,13 2,89 212,02 3,24+
Oporto — Pinot N 5,40 2,89 186,74 2,51%**
Cabernet S — Pinot N 1,30 2,89 44,81 -1,60000
Oporto — Burgund M 5,40 6,13 88,08 -0,73000
Cabernet S — Burgund M 1,30 6,13 21,13 -4,84000
Cabernet S — Oporto 1,30 5,40 24,00 -4,11000
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c) The comparison of studied grape varieties regarding the synthesized
anthocyanins (mg/g callus) using 50 g/l sucrose

Grapevine varieties Averages ez D'iffe_rgances/
values (%) | Significance
Negru T— Merlot 12,71 3,50 363,27 9,21%**
Pinot N — Merlot 2,88 3,50 82,43 -0,61000
Burgund M — Merlot 5,91 3,50 168,97 2,41+
Oporto — Merlot 5,44 3,50 155,63 1,95***
Cabernet S — Merlot 1,31 3,50 37,46 -2,19000
Pinot N — Negru T 2,88 12,71 22,69 -9,82000
Burgund M — Negru T 5,91 12,71 46,51 -6,80000
Oporto — Negru T 5,44 12,71 42,84 -7,26000
Cabernet S— Negru T 1,31 12,71 10,31 -11,40000
Burgund M — Pinot N 5,91 2,88 204,98 3,03***
Oporto — Pinot N 5,44 2,88 188,81 2,56***
Cabernet S — Pinot N 1,31 2,88 45,45 -1,57000
Oporto — Burgund M 5,44 591 92,11 -0,47000
Cabernet S — Burgund M 1,31 591 22,17 -4,60000
Cabernet S — Oporto 1,31 5,44 24,07 -4,13000

DL5%:0,17 DL1%20,23 DL0,1%=0,30

In case of Negru Tinctorial variety, the registered values were situated in the
interval 10,04 — 12,48 mg/g in callus cultivation conditions with 20 g/l sucrose
concentration and 30 g/l, respectively, the variation amplitude being of 2,44 mg/g. The
values were registered after 6 days and 30 days, respectively.

The most reduced values of anthocyanins were registered for Cabernet Sauvignon
variety with values comprised in the interval 0,70 — 1,31 mg/g and variation amplitude of
0,61 mg/g (table 4). These values were obtained in callus cultivation conditions on culture
media with 30 g/l and 50 g/l sucrose (table 3), respectively, the values being measured
after 6 and 30 cultivation days.

Comparing the mean obtained values for the studied grapevine varieties, it has been
observed that the largest values for synthesized anthocyanins in callus culture has been
registered for Negru Tinctorial variety followed by Burgund Mare, Oporto, Merlot, Pinot
Noir and Cabernet Sauvignon.

Table 5
a) The comparison of sucrose concentrations regarding the synthesized
anthocyanins (mg/g callus) on Burgund Mare variety

Sucrose concentration Averages Relative D_iffe_n_’-,\nces/
(a/l) values (%) | Significance
30 g/l — 20 g/l 6,13 6,11 100,43 0,03
50 g/l — 20g /I 5,91 6,11 96,78 -0,200
50 g/l - 30 g/l 5,91 6,13 96,37 -0,220

b) The comparison of sucrose concentrations regarding the synthesized
anthocyanins (mg/g callus) on Cabernet Sauvignon variety

Sucrose concentration Averages Relative D_iffe.r.ences/
(g/) values (%) | Significance
30 g/l-20 g/l 1,30 1,03 125,33 0,26**
50 g/l — 20g /I 1,31 1,03 126,71 0,28**
50 g/l - 30 g/l 1,31 1,30 101,10 0,01
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c) The comparison of sucrose concentrations regarding the synthesized
anthocyanins (mg/g callus) on Merlot variety

Sucrose concentration Averages Relative D'iffe_rgances/
(a/ values (%) | Significance

30 g/l—-20 g/l 3,51 3,30 106,34 0,21*

50 g/l — 20g /I 3,50 3,30 106,07 0,20*

50 g/l - 30 g/l 3,50 3,51 99,75 -0,01

d) The comparison of sucrose concentrations regarding the synthesized
anthocyanins (mg/g callus) on Oporto variety

Sucrose concentration Averages Relative D_iffe.r.ences/
(a/h values (%) | Significance

30 g/l —20 g/l 5,40 5,39 100,16 0,01

50 g/l — 20g /I 5,44 5,39 100,93 0,05

50 g/l — 30 g/l 5,44 5,40 100,78 0,04

e) The comparison of sucrose concentrations regarding the synthesized
anthocyanins (mg/g callus) on Negru Tinctorial variety

Sucrose concentration Averages Relative D_iffe_rt_ances/
(g/l) values (%) | Significance

30 g/l — 20 g/l 12,48 11,56 107,94 0,92%**

50 g/l — 20g /I 12,71 11,56 109,91 1,15%**

50 g/l — 30 g/l 12,71 12,48 101,83 0,23**

f) The comparison of sucrose concentrations regarding the synthesized
anthocyanins (mg/g callus) on Pinot Noir variety

Sucrose concentration Averages Relative D_iffe.r(_ances/
(a/) values (%) | Significance

30 g/l— 20 g/l 2,89 2,77 104,58 0,13

50 g/l — 20g /I 2,88 2,77 104,24 0,12

50 g/l - 30 g/l 2,88 2,89 99,67 -0,01

The same hierarchy is maintained for behaviour of grapevine varieties in terms of
each type of sucrose concentration added into culture media. The differences found
between varieties depending on anthocyanin amount from callus cultures were very
significant in most cases.

Comparing the sucrose concentrations in terms of synthesized anthocyanins, it has
been observed that in most cases, the highest values of anthocyanins were registered in
case of culture media with concentration of 30 g/l sucrose. The most reduced values were
registered for sucrose concentrations of 20 g/l (table 5). The differences between sucrose
concentrations regarding the anthocyanin amount are in most cases statistically covered.

CONCLUSIONS
In conclusion, the study results concerning the influence of sucrose concentration
on biosynthetic potential of calli revealed statistically insured differences between
anthocyanin yield and sucrose concentration added into culture medium.
The supplementation of culture media for calli with 30g/l generated a positive effect
on their biosynthetic potential. On contrary, the reduction of sucrose amount to 209/l
determined implicitly a reduction of anthocyanin amount synthesized by calli.
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The differences registered between biosynthetic potential of calli rising from
different varieties on culture media with the same sucrose amount, were very significant
which indicates the major role of genetic component on in vitro anthocyanin production.
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REZUMAT

Rapita (Brassica napus L.) reprezintd o potentiald sursd de proteine vegetale,
datoritd compozitiei sale echilibrate in aminoacizi esentiali. Culoarea galbena a
tegumentului seminal reprezintd un obiectiv important din cadrul programului de
ameliorare al rapitei deoarece este un caracter asociat cu un continut mai redus de
compusii antinutritivi (sinapina, taninuri condensate, fibre) ce reduc valoarea nutritiva a
srotului de rapité utilizat ca sursé de hran& pentru animale. Taninurile din plante sunt
compusi fenolici care au capacitatea de a forma complexe insolubile cu proteinele,
mineralele si celuloza. In prezentul studiu s-a realizat cartarea genetica a unei populatii de
rapitd pentru a identifica si caracteriza locus-urile ce determind culoarea semintelor,
precum si continutul total si individual in taninuri condensate.

ABSTRACT

The objective of this study was to identify quantitative trait loci (QTL) for seed colour,
individual and total condensed tannins (syn. proanthocyanidine, PAs) content in a winter
rapeseed doubled haploid (DH) population. The plant material consisted of 166 DH lines
derived from a cross between an inbred line of the black-seeded German winter oilseed
rape cultivar ‘Express’ and the true-breeding, yellow-seeded line ‘1012/98’°, both with 00-
seed quality. The QTL were mapped using the software PLABQTL based on seed
analyses of DH lines grown on field trials in Rauischholzhausen and Gross-Gerau
(Germany). Seed colour was measured quantitatively based on digital reflectance values.
Total PAs content was via Vanillin assay quantified. Individual PAs content was quantified
via HPLC (High Performance Liquid Chromatography) using internal standards for
guantification.

INTRODUCTION

Rapeseed meal is an important product for animal nutrition and is also a potential
source of vegetable protein for human nutrition. The meal possesses around 40% protein
with a favorable composition of amino acids and high contents of the essential amino acids
methionin and cystein. However, due to the high proportion of antinutritive components the
utilisation of rapeseed meal/protein in animal and human nutrition is limited. Breeding of
yellow-seeded oilseed rape varieties is of high interest with regard to reduction of
antinutritive phenolic compounds, in particular lignin and tannins.

The thin seed coats of yellow-seeded genotypes is often associated with a
considerable reduction in the size of endothelium cells, which leads to a spatial reduction
of condensed tannins and simultaneously reduces the seed fibre content. Because seed
colour is very environmentally sensitive we are trying to develop alternative selection tools,
including the development of gene-linked markers via mapping of major QTL and relevant
candidate genes for tannin compounds.
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MATERIAL AND METHOD

Using the software JoinMap 3.0 a dense genetic map was generated from a
population of 166 doubled-haploid lines derived from a cross between an inbred line of the
black-seeded German winter oilseed rape cultivar ‘Express’ and the true-breeding, yellow-
seeded line ‘“1012/98’, both with 00-seed quality. The QTL were mapped using the
software PLABQTL 1.3 based on seed analyses of DH lines grown on field trials in
Rauischholzhausen and Gross-Gerau (Germany). Seed colour was measured
guantitatively based on digital reflectance values. Total PAs content was via Vanillin assay
guantified. Individual PAs content was quantified via HPLC using internal standards for
guantification.

RESULTS AND DISCUSSIONS

A total of 176 polymorphic Markers (126 AFLP and 50 SSR-Marker) covering 1171
cM were localized in the genetic map for DH population (Figure 1). The linkage groups
were designated based on the known marker positions using the standard N1 to N19
nomenclature for B. napus, with the expectation of one unidentified group that was named
as KG14.

The mean size of chromosomes is 61.6 cM, and this corresponds to an average
marker distance of 6.6 cM and 9 markers per chromosome. The largest linkage group
(N17) with 112 cM consists of 3 AFLP plus 6 SSR markers and the smallest (N7) has 22
cM and consists of 4 AFLP plus 2 SSR markers.
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Figure 1. Genetic map of doubled haploid (DH) populations

Table 1 shows the chromosomal positions, flanking markers, LOD score and
phenotypic effects of all putative QTL identified for seed colour and all HPLC phenolic
compound peaks showing segregation within the DH mapping population.

For seed colour trait three QTL located on linkage groups N9, N11 and N15 explain
66.8% of total phenotypic variance (R2). On linkage group N9 a major QTL for seed colour
explained 40.9% of the observed partial phenotypic variance and play an important role in
phenotype occurrence. At the same location on linkage group N9 were found the main
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QTLs for ADF (acid detergent fiber), NDF (neutral detergent fiber) and ADL content (acid
detergent lignin). The second QTL (LOD = 7.6) was found on linkage group N11 and has a
smaller effect (R2 = 19.0%; part. R2 = 19.8%) with an additive effect of 0.29%. The third
QTL is characterized by the lowest LOD score for seed color (LOD = 3.9) and is localized
on linkage group N15.

Table 1

QTL for seed color and condensed tannins in doubled haploid (DH)
populations of the B. napus

Chr./
Trait Marker-Interval Position HOob ?2 P‘E“f,ia'
(cM) Score (%) R°(%)

Ni4D09 / SSR1_144 N9/26 638 16,2 40,9

Seed colour E32M62_197 / E35M62_151 N11/48 7,61 190 198
0l10D02_A / E35M60_153 N15/4 389 10,2 122

Flavonoid sr-1012964 / sn003616 N2 / 40 6,88*? 18,2 84
compounds Ni4D09 / SSR1_144 N9 / 24 3,8(2** 10,0 71
tt1-1 / mr000228 N11/36 8,44 209 188

E32M50_419 / E32M59_105 N9/30 10,97 26,2 71

E33M50_158 / E32M62_249 N11/32 3,06 82 1072

F2PA2  E33M49 61 /E33M49 50 N13/60 7,67 193 18,0

0l10D02_A / E35M60_153 N15/4 656 16,7 9,9

Oligomer E35M62_370 / E33M59_258 N15/26 850 21,1 191
PAs E32M62_197 / E35M62_151 N11/48 6,98 17,7 156
E33M49_61 / E33M49 50 N13/62 521 135 7.7

FEPAS E35M62_370 / E33M59_258 N15/26 336 9,0 6,4

E33M59 271/ Ol12E03 N16/62 562" 145 99

F2PA6  E33M59 271/ OI12E03 N16/58 3,700 9,8 7,2

F3PA3  bras0020 / E35M60_305 N2/6 358 97 6,2

Polymeric Fapa E32M48_245 / Ol12F11 N11 /40 6,36*:* 16,3 85
PAs E32M49_578 / E32M62_247 N19/32 4,09 108 41
F3PA6  cb010097 / E4A0M60_578 N1/62 377 10,0 26

* significant at 0,05 level by Permutations analyse; ** significant at 0,01 level; *** significant at 0,001 level
2 2
R (%) = phenotypic Variation, Partial R (%) = partial phenotypic Variation, Chr= Chromosome
|

n double haploid (DH) population for three oligomeric proanthocyanidins (F2PA2, F2PAS,
F2PAG) ten QTL on five linkage groups were found. For oligomeric proanthocyanidin
F2PA2 were identified five quantitative trait loci (QTL), which from 8.2 to 26.2% of
phenotypic variance explained. The total phenotypic variance is therefore 38.9%. For
oligomeric proanthocyanidin F2PA3, four QTLs were localized on linkage groups N11,
N13, N15 and N16 with LOD values from 3.4 to 7.0 and 36.9% phenotypic variance. The
most influent QTL is positioned on linkage group N11 and explain 17.7% of phenotypic
variation. For oligomeric proanthocyanidin F2PA6 was a QTL on linkage group N16 near
the SSR Lokus OI12E03 detected. Two QTL for different oligomeric PAs (F2PA3 and
F2PAZ2, respectively) were located at the same position on chromosome N13 and N15 and
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presumably represent gene which alters the type of oligomeric compound produced in the
two parental lines. A major QTL for seed colour co-localised with a major locus for
oligomeric PAs content (F2PA3) at the same position on chromosome N11. Also, two QTL
for F2PA3 and F2PA6 co-localise on linkage group N16.

On DH population from five quantified polymeric proanthocyanidins we found four
QTL on four different linkage groups for three of them (F3PA3, F3PA4, F3PAG6). For
polymeric Proanthocyanidin F3PA3 was identified a QTL on linkage group N2. This QTL
explained 9.7% of the observed phenotypic variance and 6.2% of partial phenotypic
variance by a LOD score of 3.6. The most influent QTL on genotypic variance for
polymeric proanthocyanidin F3PA4, located near the SSR-Marker OI12F11, explain alone
16.3% of phenotypic variance and 8.5% of partial phenotypic. This QTL was mapped in
linkage group N11. The second QTL for F3PA4 (LOD = 4.1) was placed on linkage group
N19 and has a minor effect on trait variance (R2 = 10.8%; part. R2 = 4.1%). Both QTLs
explain 12.3% from total phenotypic variance. For polymeric proanthocyanidin F3PA6 a
QTL on linkage group N1 was detected. The QTL is characterized by a small LOD score
(3.8) and explains 2.6% of partial phenotypic variance. The QTL for the polymeric
Proanthocyanidine F3PA4 is situated on linkage group N11 in the immediate near of ttl
gene. Also, it is located at distance for 8 cM from a QTL for seed color and a QTL for
oligomeric PAs content (F2PA3).

CONCLUSIONS

1. 176 polymorphic Markers (126 AFLP and 50 SSR-Marker) covering 1171 cM were
localized in the genetic map for DH population.

2. In double haploid (DH) population we found three QTL for seed colour, three QTL
for total seed flavonoids, ten QTL for oligomeric proanthocyanidins (F2PA2, F2PA3,
F2PAG6) and four QTL for polymeric proanthocyanidins (F3PA3, F3PA4, F3PAB).

3. Mapping of candidate genes for flavonoid biosynthesis and comparison to QTL for
major flavonoid compounds will enable us to identify genes involved in the expression and
control of seed colour in yellow-seeded oilseed rape.
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RESISTANCE TO POWDERY MILDEW ATTACK (ERYSIPHE GRAMINIS
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AVADANEI C.
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REZUMAT

Ameliorarea rezistentei la atacul diferitilor agenti patogeni a fost o preocupare
importanté incéa de la realizarea primelor programe de ameliorare gtiintifica.. Fainarea este
frecventa, dar pagubele produse nu sunt foarte importante decét la un atac foarte puternic.
Studiul a fost efectuat asupra unui materialul biologic a fost alcatuit din 73 de soiuri si linii
de ovéz de toamné in comparatie cu soiul romanesc Florina. Atacul de féinare a fost mai
putin extins in anul 2003, si mai rdspandit in anii 2004 si 2005. In colectia studiats, peste
doua treimi dintre genotipuri sunt mediu rezistente, media notelor fiind cuprinséa intre 1 si
3. Soiul Compact poate fi recomandat ca genitor pentru programele de ameliorare a
rezistentei la fainare.

ABSTRACT

Improving resistance to the attack by different pathogens has been a main concern
ever since the achievement of the first programmes of scientific improvement. Powdery
mildew is frequent, but damage is serious only when the attack is serious. The study has
been carried out on a biological material made of 73 winter oats cultivars and lines that we
compared to the Romanian cultivar Florina. The attack by powdery mildew was lower in
2006 and higher in 2007 and 2008. In the studied collection, over 2/3 of the genotypes are
medium-resistant, the average score being between 1 and 3. The Compact cultivar can be
recommended as a genitor for powdery mildew resistance improvement programmes.

INTRODUCTION

Of the two types of oats, spring oats covers almost the entire cultivated area in
Romania. Winter oats is little cultivated, even in the Banat Plain where there are optimal
conditions in most years. Though there have been attempts to promote this type of oats for
cultivation, it still is little known to cultivators (MACESANU et al., 1987).

Improving resistance to the attack by different pathogens has been a main concern
ever since the first programmes of scientific improvement. Genetically determined
resistance should not be confounded with pseudo/resistance, which is due to the existence
of some morphological features that prevent the attack or the development of the
pathogens (MARTINELLI et al., 2003). Polygenic resistance as an impact on a large
number of breeds of the pathogen and is durable, behaving as a quantitative feature
(MARTINELLI, 2001). In the process of improvement, one should find resistance sources.
To do so, the study of germoplasm is the main element (WESENBEG et al., 1992)

Powdery mildew (Erysiphe graminis Dc. et Merat f. sp. avenae Merchal,) produces
whitish, woven spots made up by the fungus mycelium. After the pathogen reaches
maturity, the spots can be washed away by the rain. The pathogen is a fungus that is
transmitted through diseased plant debris. The disease is frequent, but the damage is not
important, unless the attack is very strong (MARTINELLI, 1990).
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MATERIAL AND METHOD

The biological material was made up of 73 cultivars and lines of winter oats. Except
for the Florina cultivar, used as a control, all the other forms are foreign cultivars or lines.
Most of them are North-American, but there are also many from Western Romania (Great
Britain and France), and a few from East and South Europe.

The study was carried out at the B.U.A.S.V.M. in Timisoara, on a collection field in
which the attack by powdery mildew was assessed with grades between 0 and 9.

Experimental data were processed through the variance analysis and through
applying limit differences test (CIULCA, 2006)

RESULTS AND DISCUSSION

Powdery mildew is a common disease in oats. The disease occurs early in the year
in rainy years, but the damage it causes is low since the pathogen evolves rapidly. In
winter oats, powdery mildew attack is less damaging due to the fact that the plants are
advanced in vegetation at the moment of the attack.

During the experiment, the disease was reported in all the experimental years.

In 2006, powdery mildew was present in most studied genotypes, with only eight of
the collection forms not attacked. In the genotypes attacked, the grades ranged between 1
and 5. A 4 grade attack was reported in eight genotypes. Most of them showed low level
attack and were graded 1. The control cultivar (Florina) was graded 2. (figure 1)

In 2007, powdery mildew attack was present in all the genotypes of the collection,
the cultivars and lines being graded between 1 and 6. Over half of the collection forms
were graded 2, while the Florina cultivar was graded 1. Florina was graded 3; in contrast,
the seventeen genotypes graded more.

In 2008, the grades were within lower limits compared to the pervious years. Only
eight of the studied genotypes were graded 4, most of which being graded 2.
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Figure 1. Results concerning powdery mildew resistance between 2006 and 2008

Comparing the attack by powdery mildew during the three experimental years, we
can notice that the disease was more restricted in 2006 and more spread in 2007 and
2008. in the three experimental years, the genotype behaviour compared to that of the
control was constant.

Assessing the collection after the average of the grades during the three
experimental years shows that the studied genotypes are resistant or medium resistant to
the attack by powdery mildew. Over 2/3 of the collection forms are within this category, the
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average of the grades ranging between 1 and 3. A single genotype was graded over 4.
(Figure 2)
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Figure 2. Results concerning the average grade for powdery mildew resistance
between 2006 and 2008

Observations from the three experimental years concerning the attack by powdery
mildew were interpreted statistically and we can see that very few variants differ in
resistance to the attack by powdery mildew of the Florina cultivar, a medium resistant
cultivar. Only the Compact cultivar showed a better resistance, which was graded lower
than the control. Higher significance grades were in the following genotypes: Nortex, 3868,
Cocker 41-51, 4458, 4472, PA 725-2154, but also in the Emperor cultivar, which is
significantly distinctly more sensitive than the control. (Table 1)

Studies carried out allowed us to draw the conclusion that there is a single
genotype that is very resistant to powdery mildew (Compact) that can be recommended for
powdery mildew resistance improvement programmes.

Table 1.
Results concerning powdery mildew resistance in the studied winter oats collection
(Timigoara, average of the years 2006-2008)

Nr. Genotype Average Percentage Difference to Significance
grade compared to the control
the control

0 1 2 3 4 5

1. Florina (mt.) 2.66 100.0 0.00 Control
2. Norline 3.33 125.0 0.67 -

3. Arlingthon 3.00 112.5 0.34 -

4. Blamouth 2.33 87.5 -0.33 -

5. Cl 1908 3.33 125.0 0.67 -

0 1 2 3 4 5

6. Cimarron 3.00 112.5 0.34

7. Crater 3.66 1375 1.00 -

8. Earlygrain 3.33 125.0 0.67 -

9. Excel 3.00 1125 0.34 -
10. Fergushon 3.00 112.5 0.34 -
11. Fulwood 3.33 125.0 0.67 -
12. Jeferson 2.66 100.0 0.00 -
13. Le Conte 3.00 1125 0.34 -
14. Nortex 4.00 150.0 1.34 *
15. Suergrain 2.00 75.0 -0.66 -
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16. Thonson 2.00 75.0 -0.66 -
17. Walken 2.66 100.0 0.00 -
18. Compact 1.33 50.0 -1.33 0
19. Pennwin 2.33 87.5 -0.33
20. 2288 2.00 75.0 -0.66 -
21. 3378 3.33 125.0 0.67 -
22. 834-4-1-3 2.33 87.5 -0.33 -
23. 3412 2.66 100.0 0.00 -
24, S Dak 40 2.66 100.0 0.00 -
25. 3868 4.00 150.0 1.34 *
26. Cocker 41-51 2.33 87.5 -0.33 -
27. 4444 2.00 75.0 -0.66 -
28. 4451 2.33 87.5 -0.33 -
29. 4458 4.00 150.0 1.34 *
30. 4472 4.33 162.5 1.67 *
31. 4475 2.00 75.0 -0.66 -
32. 4476 2.33 87.5 -0.33 -
33. 4477 3.33 125.0 0.67 -
34, 4478 2.00 75.0 -0.66 -
35. 4480 2.00 75.0 -0.66 -
36. 4482 4.00 150.0 1.34 *
37. 4483 3.33 125.0 0.67 -
38. 4484 3.33 125.0 0.67 -
39. 4488 3.00 112.5 0.34 -
40. 4492 2.66 100.0 0.00 -
41, 5029 2.33 87.5 -0.33 -
42, 5032 2.33 87.5 -0.33 -
43. Marrettos Anderson 3.00 112.5 0.34 -
44, 8276 2.33 87.5 0.33 -
45, PA 522-7 2.66 100.0 0.00 -
46. PA 522-23 3.33 125.0 0.67 -
47, PA 621-3274 3.33 125.0 0.67 -
48. PA 724-2580 2.33 87.5 -0.33 -
49, PA 725-2154 4.00 150.0 1.34 *
50. PA 725-4743 2.66 100.0 0.00 -
51. PA 725-4787 3.00 112.5 0.34 -
52. PA 725-6113 3.33 125.0 0.67 -
53. PA 822-818 2.33 87.5 -0.33 -
54, ARK 0151-61 2.66 100.0 0.00 -
55. AR 104-18 2.66 100.0 0.00 -
56. Marys Quest 2.33 87.5 -0.33 -
57. Wodan 2.66 100.0 0.00 -
58. Gospodarski 48 2.33 87.5 -0.33 -
59. 5183 2.66 100.0 0.00 -
60. Tripolis 2.33 87.5 -0.33 -
61. Krusevac 2.00 75.0 -0.66 -
62. Boer 2.33 87.5 -0.33 -
63. Algerian 2.33 87.5 -0.33 -
64. Mirabel 3.66 137.5 1.00 -
0 1 2 3 4 5
65. Gerald 2.00 75.0 -0.66
66. Nuptiale 2.33 87.5 -0.33 -
67. Solva 2.66 100.0 0.00 -
68. Valiant 2.00 75.0 -0.66 -
69. Barra 2.00 75.0 -0.66 -
70. Carie 2.33 87.5 -0.33 -
71. Krypton 2.33 87.5 -0.33 -
72. Chamois 2.00 75.0 -0.66 -
73. Emperor 4.66 175.0 2.00 *x

DSL 5% =1.32; DL 1% = 1.77, DL 0.1% = 2.32
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CONCLUSIONS

1. Powdery mildew is a very frequent disease in oats. In winter oats, the attack by
powdery mildew is less damaging due to the fact that the plants are in advanced
vegetation at the time of the attack.

2. Comparing the attack by powdery mildew during the three experimental years,
we can see that the disease was less damaging in 2006 and more spread in 2007 and
2008. The behaviour of the genotypes compared to the control was constant during the
three experimental years.

3. In the studied collection, over 2/3 of the genotypes are medium resistant, the
average of the grades ranging between 1 and 3. A single genotype recorded an average
grade above 4.

4. Only the Compact cultivar showed a better resistance compared to the cultivar
Florina (medium resistant). The following genotypes were graded significant grades:
Nortex, 3868, Cocker 41-51, 4458, 4472, PA 725-2154, while the cultivar Emperor is
significantly more sensitive than the control

5. The cultivar Compact can be recommended as a genitor for powdery mildew
resistance improvement programmes.
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ABSTRACT

The culture of potato is very important for Romania, due to the fact that it is covering
about 250 000 hectares, and is easily susceptible of being infected by some quarantine
organisms.

The phytosanitary legislative framework for potatoes was harmonized with UE
legislation by transposing the basic Directive 2000/29/EC on protective measures against
the introduction into the Community of organisms harmful to plants or plant products and
against their spread within the Community and the control Directives on Clavibacter
michiganensis ssp. sepedonicus, Ralstonia solanacearum, Globodera spp. and
Synchytrium endobioticum.

An yearly potato monitoring program was implemented in  Romania since 2003,
aiming at establishing the presence or absence of the following quarantine organisms :
Clavibacter michiganensis ssp. sepedonicus, Ralstonia solanacearum, Globodera
rostochiensis , G. pallida, Meloidogyne chitwoodi, M. fallax, Ditylenchus destructor,
Synchytrium endobioticum , Tomato spotted wilt virus, Potato stolbur mycoplasm, Potato
spindle tuber viroid. This monitoring program concerns both the national potatoes
production and the imported potatoes.

As a result of this monitoring program, the first outbreak of Clavibacter
michiganensis ssp. sepedonicus was registered in Romania in 2004, as well as some
potatoes lots infected by Ralstonia solanacearum imported from Egypt. The quarantine
bacteria on potato represent the aim of this study

The phytosanitary measures for the control of potato’s quarantine bacteria are in
accordance with EU provisions in the field, and have as purpose to prevent the
introduction of quarantine pests into Romania and to limit their dissemination.

The status of the main potatoes quarantine bacteria in Romania is the following:
Clavibacter michiganensis ssp. sepedonicus — present, restricted distribution; Ralstonia
solanacearum — absent.

INTRODUCTION
In Romania, potatoes are cultivated on about 250.000 ha. The most suitable areas
are in the centre and north - east part of country, but potatoes are cultivated in almost all
the Romanian regions. The Ministry of Agriculture, Forests and Rural Development,
through the Phytosanitary Department, is the only central authority for the coordination
activity and contacts in matters related to the plant health within the context of Council
Directive 2000/29.EC. Together with the County Phytosanitary Units (42), laboratories
network and border inspection points (8) it is as well the responsible official body in charge
with the implementation of the national legislation in the plant health sector, harmonized
with the EU legislation.
The laboratories network, specialized in the detection and identification of quarantine
bacteria on potatoes, consists of:
- one Central Laboratory for Phytosanitary Quarantine (responsible for diagnosis of
harmful organisms through its five technical departments: entomology, nematology,
mycology, virology and bacteriology);
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- one regional laboratory for bacteriology (specialized in Erwinia amylovora and
bacteria on potato).

LEGISLATIVE FRAMEWORK
In order to become an associate member of the EU, Romania adopted a new,
harmonized legislation, which has improved the efficiency of the phytosanitary control, and
is consisting in principal of:

- Government Ordinance no. 136/2000 on protective measures against the
introduction into the Romania of organisms harmful to plant and plants products and
against their spread within the Romania, harmonized with the Council Directive
2000/29/EEC, corroborated with the Government Decision no. 1030/2001 providing
Methodological Norms for its enforcement (amended in 2003);

- Ministerial Order no. 2007/387 on the control of potato ring rot (harmonized with the
Council Directive 2006/56/EEC);

- Ministerial Order no. 2007/586 on the control of Ralstonia solanacearum
(harmonized with the Council Directive 2006/63/ EEC);

The above legislation nhominates the authorities responsible for the application of the

regulation (Phytosanitary Department, County Phytosanitary Units and Central

Laboratory for Phytosanitary Quarantine), and establishes preventive and containment

measures to be applied when outbreaks are registered, taking into observation the

regions infected or infested by the quarantine organisms.

MONITORING OF HARMFUL BACTERIA

Starting in 2003, Ministry of Agriculture, Forests and Rural Development has set up
yearly monitoring programs, having as main objective to establish the status of harmful
organisms on potatoes.

In the monitoring program was also set up a method for monitoring of the rivers and
wastes for detecting Ralstonia solanacearum.

The monitoring action was taken in accordance with the requirements and
methods of the EU, as specified in the national phytosanitary regulations. Inspections were
done both on the national production and imported potatoes, taking one sample of 200
tubers/ 25 tones. Most such samples were tested in the Central Laboratory for
Phytosanitary Quarantine, while about 30% of the national ware potatoes samples have
been analyzed by the regional laboratory for bacteriology in Bacau city.

The positive or doubtful results registered by the regional laboratory were confirmed
by the Central Laboratory for Phytosanitary Quarantine.

After the first identification of Ralstonia solanacearum on ware potato originating
from Egypt, the Ministry of Agriculture, Forests and Rural Development decided to block all
potatoes imported from Egypt at the border, until the Immunofluorescence tests confirmed
that the potatoes were free to be imported.

Phytosanitary inspection for imported plants and plants products is carried out in
BIPs established by the Ministry of Agriculture, Forests and Rural Development, organized
at the border points. For assuring a unitary system of working in the territory, a “Fiche of
phytosanitary inspection” has been elaborated, and all inspectors make use of the same
documents (inspection fiche, reports).

For this monitoring program, a reporter responsible with centralization of the dates
regarding the national results was appointed.

LABORATORY METHODS
In diagnosis, internationally recognized methods for the detection and identification
of quarantine organisms are used, such as:
- Immunofluorescence test
- Polimerase Chain Reaction
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- isolation on culture media,

- biochemical tests,

- and pathogenicity tests for identification of Ralstonia solanacearum and
Clavibacter michiganensis ssp. sepedonicus to potatoes (methods described in
Ministerial Order no. 2007/387 and Ministerial Order no. 2007/586)

THE RESULTS OF THE IMPLEMENTATION OF THIS SYSTEM

During the six seasons of monitoring the total number of analyzed samples, various
results were obtained.

Refering to the internal production it was registered a decrease in the number of
seed potato samples in 2008-2009 as compared with 2003-2004 and an increase of the
number of ware potato samples in the last season (2008-2009), in comparison with the
first one (2003-2004). This fact is explained by the decrease of the cultivated surface of
the seed potato. The increase of the number of ware potato samples was based on the
increase of the number of samples in area infected with Clavibacter michiganensis ssp.
sepedonicus and was due to the increase of the import of ware potato on risk channels.
(seefig. 1 & 2).

The number of analized samples from import and
Roumania between 2003-2009
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Fig.1 The number of analyzed samples from import and Romania
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Fig.2 The number of analyzed samples from Romania
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Related to the internal production, starting with 2003 a total of 7071 potato tuber samples
(3810 seed potato and 3161 ware potato) were analyzed . The results of analyses
confirmed the presence of Clavibacter michiganensis ssp sepedonicus on tubers.

Referring to the results of analyses it was registered an increase of the number of
positive ware potato sample in 2008-2009 in comparison with 2004-2005. The number of
positive seed potatoes samples was increased in 2007-2008 in comparation with the first
monitoring season (2003-2004), bat was registered a decrease the number of positive
samples in the last season (2008-2009). (see fig. 3)

The number of positive samples of Clavibacter
michiganensis ssp.sepedonicus / seasons
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Fig. 3 The number of positive samples of Clavibacter michiganensis ssp. sepedonicus

From the import tubers made between 2003-2009, were analyzed in total 6216
potato samples from witch 1981 seed potato samples and 4235 ware potato samples.

The results of analyses confirmed the presence of Ralstonia solanacearum on a
total of 39 ware potato samples from Egypt.

The number of positive ware potato samples decreased in 2005-2006 as compared
with 2003-2004. (see fig. 4)

The number of positive samples of Ralstonia
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Fig. 4 The number of positive samples of Ralstonia solanacearum
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The quarantine organisms Ralstonia solanacearum, have not been found on potato
during the monitoring on the Romanian territory.

CONCLUSIONS

As a result of this monitoring program the first outbreak of Clavibacter
michiganensis ssp. sepedonicus was registered in Romania (in 2004), as well as some
infected potatoes lots by Ralstonia solanacearum from Egypt. The phytosanitary
measures related to the control of potatoes quarantine organisms are applied according to
EU provisions and have as purpose the limitation of dissemination and the prevention of
introduction of quarantine pests into Romania.

The status of the main potatoes quarantine bacterria in Romania is the following:
Clavibacter michiganensis ssp. sepedonicus — present, restricted distribution; Ralstonia
solanacearum - absent;

The quarantine measures apply according to provisions of the phytosanitary
legislation in force, in case of quarantine organisms on potato present in Romania, are
based on scheduling contaminated areas and specific measures are applied for the
limitation of the dissemination of the respective organisms.
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ABSTRACT

Observations were made in 2008 in a culture of rape Rotbav town, Brasov County.
To collect material traps were used to soil type Barber, who were placed in number 12, in
two versions

- V1 - rape samulastra from where there was no chemical treatment to pathogens
and pests.

-V2 - rape cultivation, where there were usually treatments to combat pathogens
and pests. In June, the two variants were made every 4 collection of material collected in
traps at the following date: 3.06.2008, 9.06.2008, 17.06.2008 and 14.06.208.
entomological collection of material were retained species coleoptere which were then
determined.

After determining there was a presence of 42 species coleoptere two variants, of
which 21 species were common. The species most commonly collected and the largest
number of specimens collected were: Pterostichus cupreus L., Brachynus crepitans L.,
Phyllotreta atra F, Amara eurynata Harpalus distinguendus Duft., Cicindela Germany
Phyllotreta nemorum L. and L.

INTRODUCTION

In Romania, the total losses from the attack of pathogens, pests and weeds is
raised annually at 2.5-3 billion dollars, that is several times greater than the amount
required for the purchase of plant protection products, including the cost of treatment
works for performance . As with other cultures and the culture of rape is attacked by a
number of pests, causing major damage. Culture autumnal rape charge large areas
especially in areas with lower temperature, where replaced sunflower (Poland, Germany,
England, Scandinavian countries etc.. (Arion, 1957; Balachowschi, Mesnil, 1935-1936,
Knechtel, 1951; Manolache and al., 1946-1957, 1969). In our country, although has a long
tradition, being cultivated since the first decades of the last century, this culture recorded in
recent years reveniment strong, so now some areas exceeding 100,000 ha annually
(Baicu, 1982, Panini, 1951; Barbulescu et al., 1993, 2002; Boguleanu, 1980; Hulea et al.
1975; Radulescu et al., 1973, Savulescu et al., 1982; Sin, 2000; Sandru , 1996). Follow
the progress achieved in the process of improvement by obtaining varieties whose oil
content to 40% and protein in skimmed sroturile, 40% and with a low erucic acid, rapeseed
has become from an industrial plant forage, an important plant food. Both because of its
many industrial uses, but many agronomic advantages, rape is considered a valuable
crop, easily established and marketed, but also some problems with protection, particularly
caused by pests (Manolache, Boguleanu, 1978; Paulian, lliescu, 1973; Paulian et al.,
1974; Perju et al., 1976, Popov 2003).

MATERIAL AND METHOD
Observations were made in 2008 in a culture rape of Rotbav town, Brasov County.
To collect material were used to trap soil Barber, who were placed in number 12 in two
variants:
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V1 - samulastra from rape where there was no chemical treatment or the seed or
during the growing season.

V2 - rape cultivation, where they applied all links of the technology culture of the
plant, harvesting the material from traps was done during the month of June the number 4
in both, the following dates: 3.06.2008, 9.06.2008, 14.06.208 and 17.06.2008. Of the
material collected were retained species coleoptere which were then kept for a period of
time in an alcohol concentration of about 12%. Following the identification of species
coleoptere has reached the following results.

RESULTS OBTAINED

The results of untreated variant (Table 1), each of the 4 entomological collection of
the material, the situation is as follows:

- Take the collection, which was made on 3.06.2008 were collected from 134
specimens belonging to coleoptere numnar one of the 22 species. The species with the
highest number of specimens collected were: Pterostichus cupreus L. (32 copies),
Brachynus crepitans L. (38 copies), Harpalus distinguendus Duft. (27 copies) and L.
Ophonus Azureus (7 copies). A total of 7 species had a single copy. They were Gastroidea
polygone L. Ceuthorrhynchus pallinarius, SITON lineatus, Baris chlorizaus, Meligethes
aeneus F., Phyllotreta atra F., cockchafer violaceus L., Longitarsus talidus F., F.
Tanymechus palliatus and Microlestes maurus.

- The collection Il, which was made on 9.06.2008, were collected in total 64
specimens belonging to a number of 13 species. The species with the highest number of
specimens collected were Brachynus crepitans L. (28 specimens), Harpalus distinguendus
Duft (9 copies) and Phyllotreta atra F. (6 copies). 4 A number of species had a single copy.
They were Psilliodes chrysocephala L. Pseudophonus rufipes De Geer., Harpalus
laevicollis and Amara familiaris Duft.

- The collection of Ill made on 17.06.2008, were collected from 73 specimens
belonging to coleoptere a number of 14 species. The largest number of copies they have
had species: Phyllotreta atra F. (41 copies), Pterostichus cupreus L. (13 copies) and
Phyllotreta nemorum L. (5 copies). Other species had between 1 and 2 copies.

- The collection 1V, which was conducted on 24.06.2008, were collected 101
specimens belonging to a number of 18 species. The species with the highest number of
specimens collected were: Pterostichus cupreus L. (42 copies), Cicindela L. Germany (15
copies); Bracynus crepitans L. (13 copies); Phyllotreta atra F. (8 copies). The other
species had between 1 and 4 copies.

When treated variant (Table 2) to each of the 4 entomological collection of the
material, the situation is as follows:

- Take the collection, which was made on 3.06.2008 were collected 281 samples of
coleoptere belonging to a number of 17 species. The biggest number of collected
specimens they had species: Pterostichus cupreus (178 copies), Brachynus crepitans (51
copies), Amara eurynata (13 copies) Harpalus aeneus (10 copies) and F. Ophonus
Azureus (7 copies). The other species had between 1 and 5 copies.

- The collection Il, which was made on 9.06.2008, were collected in total 235
specimens belonging to a number of 24 species. The species with the highest number of
specimens collected were Pterostychus cupreus L. (124 copies), Phyllotreta atra (37
copies) and Brachynus crepitans L. (19 copies). The other species had between 1 and 7
copies.

- The harvesting Ill, which was conducted on 17.06.2008, were collected 169
samples of coleoptere belonging to 14 species. The largest number of copies they have
had species: Pterostichus cupreus L. (99 copies), Amara eurynata (27 copies) and
Phyllotreta nemorum L. (9 copies)
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- the collection IV, which was conducted on by 24.06.2008, were collected 50
samples of coleoptere belonging to a number of 14 species. The species with the highest
number of specimens collected were: Pterostichus cupreus L. (16 copies) and Amara
eurynata (12 copies).

Table no. 1
Structure, dynamics and abundance of species of
beetles in oilseed rape crops untreated
No.of No.of No.of
NoO Harvest Name of species exemplares/catch exemplares./ | exemplares./
date 112 13 |24 6 | Species species
1.Harpalus
distinguendus Duft 118 16 19 1|27
2. Gastroidea
: 1- |- |- - 11
polygoni L.
3.Ceuthorrynchus 1. . | -1
pollinarius
4. SitonalineatusL. |1 |- |- |- - |1
5. Baris chlorizans
11- |- |- - |1
Germ.
6. Pterostichus
cupreus L. |8 |12 |4 8 |32
7. Amara eurynata
-2 |- |- - |2
Panz
g.Ophonus azureus | | 5 |4 |. S l7
9. Hapalus| |5 | |._ . I3
laevicollis
10.Bembidion R 1 |2
properans Stef.
11.Brachynus
1 | 3.06.2008 | crepitans L. |- |8 |12 16|38 134
12.Pterostichus o - 1 |2
vulgaris L.
13.Meligethes
- 11 - - |1
aeneus F.
14.Psylliodes
chrysocephala L. S Es 12
15.Phyllotreta atraF. |- |- |1 |- - |11
16.Staphylinis spp. - - |- |1 1 ]2
17.Amara familiaris
Duft. aRRE 13
18.0Opatrum ] i 1 > |3
sabulosum L.
19.Carabus
. -l- - ]2 - 12
violaceus L.
20.Longitarsus N 1 11
talidus F.
21.Tanymecus
. S A 1 |1
palliatus F.
22.Microlestes . 1 |1
maurus
2 | 9062008 |LCicindela 2(- |- |- 3 |5 64
germanica L.
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2. _ Brachynus 111 12 l121- 11228
crepitans L.
3. Psylliodes 11 - ) ) e 1
chrysocephala L.
4. Anisodactylus | 1 /- |1 |-1- |2
signatus Panz.
5. Amara eurytoma | 1 |- ) -1 |2
Panz.
6.Pseudophonus N } s 1
rufipes De Geer
7. Harpalus
distinguendus Duft | |~ |*? S
8._ _ Harpalus | | 1 - |-1- |1
laevicollis
9. Amara familiaris | | 1 |- 1-1- |1
Duft.
I1:0. Phyllotreta atra | | | 5 |11- |6
11.Phyllotreta I T I I T
nemorum L.
12.  Pterostichus | | = | _ 1 1-11 |2
vulgaris L.
13. Pterostichus

-l |- |- |-14 |4
cupreus L.
1.Pterostichus 219 |- |- |-12 |13
cupreus L.
2.C|cmo!ela 11 - 1 |- o 2
germanica L.
3. Psylliodes | , | | _ |_ [_.|. |5
chrysocephala L.
4. Meligethes

10- |- |- |-1]- |1
aeneus F.
5. Dermestris frischi

-1 |- - - |- 1
Kugel
6. Tanymecus

| SRR EEE

palliatus F.

17.06.2008 7. PhyIIotretaat_raF. - |- |5 [27]-]9 |4 73
8. Dolichus | | ) 1 |-1- 1
chalensis Schall
9. Athous sacheri o I ¢ S A I I I
10. Phyllotreta

-|- |- |5 |-1]- |5

nemorum L.
11. Pterostichus

_ == - - -2 |2
vulgaris L.
12. Harpalus | | | | | 2 |2
distinguendus Duft
13. Pseudophonus | | | | | 1 11
rufipes De Geer
14.Brachinus

. |
prophia Serv.
1.Cicindela 118 |4 |1 |-11 |15
germanica L.
2.Sciaphobus

24.06.2008 | Coo L e R R R 101
3.PhyllotretaatraF. |12 |5 |- [- |- |8
4.Phyllotreta 112 |- |- |-]- |3
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nemorum L.

5.Pterostichus
cupreus L.

18| 2

13

42

6.Dermestris frischi
Kugel

7. Brachynus
crepitans L.

13

8. Longitarsus
tabidus F.

9. Meligethes
aeneus F.

10.Bothynoderes
punctiventris

11. Amara eurynata
Panz

12. Staphylinis spp.

13. Harpalus
distinguendus Duft

14. Harpalus
laevicollis

15. Athous sacheri

16. Dolichus
chalensis Schall

17. Pterostichus
vulgaris L.

18. Pseudophonus
rufipes De Geer

Total

372

Structure, dynamics and abundance of species of beetles in

oilseed rape crops treated

Table no. 2

No.

Harvest
date

Name of species

No.of exemplares/catch

No.of
exemplares./

1

2

3

4

5

6

species

No.of
exemplares./
harvest

3.06.2008

1. Pterostichus
cupreus L.

5

70

9

18

48

28

178

2. Amara eurynata
Panz.

13

3. Silpha carinata

4. Brachynus
crepitans L.

5. Tanymecus
dilaticollis F.

6. Harpalus aeneus
Panz.

281

7. Ophonus azureus
F.

8. Ceuthorrynchus
guadridens

9. Harpalus
distinguendus Duft

10.Tanymecus
palliatus F

11. Pterostichus
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vulgaris L.
12.Opatrum - - - 2 |- - 2
sabulosum L.
13. Bembidion | - |- |- |- 1 |- 1
properans Stef.
14. Epicometis hirta |- |- |- |- |- |1 |1
Poda
15.Amara crenata | - - - - - 2 |2
Dejean
16.Leptinotarsa S I e I A B A I |
decemlineata Say
17. Psylliodes | - |- |- |- - 2 |2
chrysocephala L.
1. Tanymecus |1 | - - - - -
. 1
palliatus F
2. Microlestis |1 |- |- |- |- |- 1
maurus
3. Otiorrhynchus |1 |- |- |1 |- |- 5
raucus F.
4, Phyllotreta |1 |- [3 |- |- |- 4
nemorum L.
5. Longitarsus | - |- |- |- |- |1 1
tabidus F.
6. Phyllotreta atraF. |31 |- |6 |- - - 37
7. Baris chlorizans |5 |1 |- |- - 1
7
Germ.
8. Pterostichus ({1 |1 |- |- |- |-
- 2
nigrita F.
9. Apion violaceus |1 |- |- 1 |- - >
Kirby
10. Pterostichus |- |50(2 |4 |9 |59
124
cupreus L.
11. Harpalus |- |3 |- |- |- |3 6
distinguendus Duft
9.06.2008 | 12.Harpalus aeneus | - 2 |- - 4 |- 6 235
F.
13.Brachynus - |3 /1 |3 |3 |9
) 19
crepitans L.
14. Notiophylus |- |1 |- |- |- |- 1
palustris Duft.
15. Amara eurynota |- |3 |1 |1 |2 |- 7
Panz.
16.0Ophonus - 12 - |- |- |- 5
puncticollis Payk
17. Psylliodes |- |- |1 |- |- |- 1
chrysocephala L.
18. Bembidion | - - 2 |- - -
2
properans Stef.
19. Ophonus |- |- |- |1 |- |1 |2
azureus F.
20. Harpalus |- |- |- |2 |- |-
. 2
calceatus Dej.
21. Pterostichus | - |- |- 1 |- - 1
vulgaris L.
22. Linus ascari - - - 1- 12 |1 3
23. Dorcadium |- |- |- |- [- |1 |1




Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXIX 2009

fulvum

24 .Silpha carinata - - - - 1- |1 ]1
3 17.06.2008 | 1. Phyllotreta atraF. |5 |- |- |- |- |- |5

2. Phyllotreta |4 |3 |- |- |2 |- 9

nemorum L.

3. Meligethes |1 |- |- |- |- |-

1

aeneus F.

4. Pterostichus | - 551199 (106 |99

cupreus L.

5_. _ Pterostichus | - 1 (- |- |- |- 1 169

nigrita F.

6. Amara eurynota |- |5 |12 |- 8 |2 |27

Panz.

7. Linus ascatri - 12 |- |- |- |- ]2

8. Pterostichus |- |- |2 |- |- |2 |4

vulgaris L.

9. Harpalus |- |- |2 |- 2 |- |4

distinguendus Duft

A total of 7 species had a single copy. Two variants (untreated and treated) (Table
3) during the observations were collected copies of coleoptere belonging to a number of
42 species. Of these, a total of 21 species were present in both. In variant 1 were collected
31 species while in variant 1l were collected from 34 species.

Table 3
Structure and abundance of collected species at coleoptere three harvesting and
the two variants

No. . Variant

Species Name untreated Treated
1 Harpalus distinguendus Duft. 40 17
2 Gastroidea polygoni L. 1 -
3 Ceuthorrynchus pollinarius 1 -
4 Sitona lineatus L. 1 1
5 Baris chlorizans Germ. 1 8
6 Pterostichus cupreus L. 91 417
7 Amara eurynata Panz 5 59
8 Ophonus azureus F. 7 9
9 Harpalus laevicollis 7 2
10 Bembidion properans Stef. 2 3
11 Brachynus crepitans L. 79 75
12 Pterostichus vulgaris L. 7 7
13 Meligethes aeneus F. 3 2
14 Psylliodes chrysocephala L. 4 3
15 Phyllotreta atra F. 56 45
16 Staphylinis spp. 3 -
17 Amara familiaris Dulft. 4 1
18 Opatrum sabulosum L. 3 2
19 Carabus violaceus L. 2 -
20 Longitarsus talidus F. 3 2
21 Tanymecus palliatus F. 2 3
22 Microlestes maurus 1 -
23 Cicindella germanica L. 22 7
24 Anisodactylus signatus Panz. 2 -
25 Pseudophonus rufipes De Geer 3 -
26 Phyllotreta nemorum L. 10 17
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27 Dermestris frischi Kugel 5 -
28 Dolichus chalensis Schall 2 -
29 Athous sacheri 2 1
30 Brachinus prophia Serv. 1

31 Bothynoderes punctiventris 1 -
32 Silpha carinata - 2
33 Tanymecus dilaticolis - 2
34 Amara crenata Dejean - 7
35 Leptinotarsa decemlineata Say - 1
36 Otiorrhynchus raucus F. - 2
37 Pterostichus nigrita F. - 5
38 Apion violaceus Kirby - 2
39 Harpalus calceatus Dej. - 2
40 Linus ascari - 5
41 Dorcadium fulvum - 1
42 Amara apricana Payk - 1
Total 372 735

The species with the highest number of specimens collected and were the most
common, the two variants were (Table 4): Pterostychus cupreus L. with 91 copies of the
variant and 75 untreated specimens from treated variant, Amara eurynota 5 specimens
from untreated and 59 variant copies of the variant treated: Harpalus distinguendus Duft.,
40 copies of the variant and 17 untreated specimens from treated variant; Cicindela L.
Germany, with 22 copies of the variant untreated and 7 copies in variant treated,
Phyllotreta nemorum L., with 10 copies of the variant and 17 untreated specimens from
treated variant.

Table 4
Coleoptere abundance of species most commonly found in
crops of rape in the two variants

No. . Variant
Species Name untreated treated
1 Pterostichus cupreus L. 91 417
2 Brachynus crepitans L. 79 75
3 Phyllotreta atra F. 56 45
4 Amara eurynata Panz 5 59
5 Harpalus distinguendus Duft. 40 17
6 Cicindella germanica L. 22 7
7 Phyllotreta nemorum L. 10 17

It must be emphasized that, contrary to expectations, the number of copies to be
treated variant is sometimes higher than the untreated variant, sometimes there are very
large differences, as when species Pterostichus cupreus L. species or if Amara eurynata
canvases.

CONCLUSIONS
1. 2008 June 4 at the entomological collection of the material (3.06, 9.06, 17.06,
24.06) were collected 372 samples of untreated variant coleoptere to 735 copies and
copies in variant treated.
2. In untreated variant, the 372 copies of coleoptere belong to a number of 31
species while in the variant treated coleoptere of 735 specimens belonging to 34 species.
3. A total of 21 species of coleoptere were common, being present in both.
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4. The species with the highest number of specimens collected were: Pterostichus
cupreus L., Brachynus crepitans L., Phyllotreta atra F., Amara eurynata canvases.,
Harpalus distinguendus Duft., Cicindela Germany L. and Phyllotreta nemorum L.

BIBLIOGRAPHY
1. Gaétan du Chatenet, 1990 — Guide des Coléopterés d'Europe. Délacrois et Niestlé,
Paris.
2. Panin 1., 1951 - Determinatorul Coleopterelor daunatoare si folositoare din R.P.R.
Editura de Stat, Bucuresti.
3. Reitter E., 1908 - Fauna Germanica. Die Kéafer des Deutschen Reiches Band I,
Stuttgart.

SOME ASPECTS ON THE STRUCTURE AND ABUNDANCE OF SPECIES
COLEOPTERE FOR RAPESEED CROP-AUTUMN

LILIANA MANOLE, M.TALMACIU, NELA TALMACIU

Unitatea Fitosanitara Brasov
University of Agronomy Sciences and Veterinary Medicine of lassy

215



Analele Universitatii din Craiova, seria Agriculturd — Montanologie — Cadastru Vol. XXXIX 2009
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ABSTRACT

Observations were made in 2008 rape crops in the National Institute for Research
and Development for the cultivation of potatoes and sugar beet (INCDCSZ) Bragov, in two
experimental variants: V1 - rape culture in which no treatments have been either
chemical or seed during the growing season; V2 - rapeseed crops to which the chemical
treatments to prevent and combat pests. Within each variant were used to collect material
6 traps each soil type Barber.

Of the material collected were retained species coleoptere which were then
determined. The determinations made in version 1, untreated rape, it was found that the
271 copies of coleoptere belong to a number of 28 species, while in version 2 , where rape
has been made in treatments during the growing season against pests were collected 411
samples of coleoptere belonging to 30 species. The species most commonly
encountered in the two variants were: F. Phyllotreta atra, Phyllotreta nemorum L .,
Meligethes aeneus F., Pterostichus cupreus L. and Amara eurynota Panza .. These
species were also the highest number of copies. Uncommon species were Malachius
bipustulatus L., Amara aenea De Geer, Harpalus laevicollis Heyden, Pterostichus vulgaris
L., Baris chlorizans germ., Amara APRICARIA Payk., Amara familiaris Duft., Apion
violaceum Kirby, Cantharis fusca L., Cantharis L. green, etc.

INTRODUCTION

In Romania, the total losses from the attack of pathogens, pests and weeds
annually amounts to 2.5 - 3 billion dollars, that is several times greater than the amount
required for the purchase of plant protection products, including the cost of treatment
works for performance. As with other cultures and the culture of rape is attacked by a
number of pests, causing major damage. autumnal rape culture occupies large areas
especially in areas with lower temperature, where replaced sunflower (Poland, Germany,
England, the Scandinavian etc.. (Arion, 1957; Balachowschi, Mesnil, 1935-1936, Knechtel,
1951; Manolache et al., 1946-1957, 1969). In our country, although has a long tradition,
being cultivated since the first decades of the century Previously, this record crop in recent
years reveniment strong, so now sometimes cultivated areas exceeding 100,000 ha
annually (Baicu, 1982, Panini, 1951; Barbulescu et al., 1993, 2002; Boguleanu, 1980;
Hulea et al . 1975; Radulescu et al., 1973, Savulescu et al., 1982; Sin, 2000; Sandru,
1996). Follow the progress achieved in the process of improvement by obtaining varieties
whose oil content to 40% and protein in degreased grists, 40% and with a low erucic acid,
rapeseed has become, from a forage-plant industry, an important plant food. Both because
of its many industrial uses, but many agronomic advantages, rape is considered a valuable
crop, easily established and marketed, but with some protection problems, especially
caused by pests (Manolache, Boguleanu, 1978; Paulian, lliescu, 1973; Paulian et al.,
1974; Perju et al., 1976; Popov, 2003).

MATERIAL AND METHOD OF RESEARCH
The material was collected from rape crops belonging to the National Institute of
Research and Development for growing potatoes and sugar beet (INCDCSZ) Brasov, in
2008, in June, using Barber traps soil type. The used two experimental variants, one for
each variant 6 traps so:
V1 - rape untreated diseases and pests during the growing season
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V2 - rape to which treatments were common during the growing season, diseases
and pests. During June 3 harvesting were conducted at each of the two variants, the
following data:

- the collection I, on 9.06.2008 - the collection of-1l, on 17/06/2008, - harvesting to
lll, on 24.06.2008. The material so collected was cleaned of plant debris were retained
only beetle species that were then kept in a solution of alcohol about. 20% concentration.

After determining the species had the following results

RESULTS OBTAINED

Regarding harvesting situation, the two variants, it is:

- In variant 1 (Table 1) the first harvest, which was made on 9.06.2008, is the
presence of 85 copies of coleoptere belonging to a number of 20 species. The species
most commonly collected in this collection were Phyllotreta atra F., Pterostichus cupreus
L., Harpalus distinguendus Duft. Phyllotreta nemorum L. and

- in the Il of harvesting, which was conducted on 17.06.2008, were collected 136
samples of coleoptere belonging to a number of 11 species. The species most commonly
collected in this collection were Phyllotreta atra F., Phyllotreta nemorum L., Meligethes
aeneus F. Kugel and Dermestes frische.

- To the third harvest, which was conducted on 24.06.2008, were collected 50
samples of coleoptere belonging to a number of 13 species. The species most commonly
collected were Phyllotreta atra F., Phyllotreta nemorum L., Pterostichus cupreus L. and
Meligethes aeneus F..

- The first harvest table 2, which was made on 9.06.2008 were collected 266
samples of coleoptere, belonging to a number of 17 species. The species most commonly
collected were Phyllotreta atra F., Phyllotreta nemorum L., Pterostichus cupreus L. and
Meligethes aeneus F..

- In a collection II, which was conducted on 17.06.2008, have been collected a
number of 75 copies of coleoptere belonging to 12 species. The species most commonly
collected were Phyllotreta atra F., Phyllotreta nemorum L., Meligethes aeneus F. Panza
and Amara eurynata ..

- The collection of Ill, which was conducted on 24.06.2008, have been collected a
number of 70 copies of coleoptere belonging to 17 species. The species most commonly
collected were Phyllotreta atra F., Phyllotreta nemorum L., Meligethes aeneus F. and
Staphylinus spp.

Table no. 1
Structure and abundance of species of beetles collected (by harvesting) from
untreated rapeseed variant

No.of No.of
No.of
N Harvest : exemplares/catch exemplares./
0. | yate Name of species species exemplares./
1(2|3 |4 |5]|6 harvest
1. Carabus
. 10-1- |- |-1]- |1
violaceus L.
2. Anisodactylus
. 1-1- |- |-]- |1
signatus Panz.
ls;. Harpalus aeneus 1l 1- |- -1 |2
! 9.06.2008 4. Oxythyrea funesta 85
1(-1- |- |-1]- |12
Poda
5. Harpalus
distinguendus Duft. Lyl - 12116
6. Amara eurynota ol | 1 1-11 |a
Panz.
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7. Dermestes frischi
- |- - 1
Kugel.
8. Phyllotreta atra F. 3 |35 - 140
9. _ Brachynus 1 |- 1 |a
crepitans L.
10. Brachynus
i - |- - |2
psophia Serv.
11. Bembidion
- 1 - |2
properans Steph.
12. Coccinella 7- 1 |- 1 |2
punctata L.
13. Peritelus 1 |- i 1
familiaris Boh.
14. Leptinotarsa
: - |12 - |2
decemlineata Say.
15. Phyllotreta
- |5 - |5
nemorum L.
16. Meligethes
- 1 - 1
aeneus F.
17. Cymindis
: - 1 - 1
humeralis Fourc.
18. Microlestes
- 1 - 1
maurus Sturm.
19. Pterostichus .3 o |7
cupreus L.
20. Cicindela
. - - 1 1
germanica L.
1. Meligethes 3 |3 3 |12
aeneus F.
2. Phyllotreta atra F. 30 |12 17 | 79
3. Phyllotreta 106 7 |35
nemorum L.
4. Dermestes frischi
- 12 - |3
Kugel.
5. Cicindela
, - |- - 1
germanica L.
6. Ophonus azureus | Sl
17.06.2008 | F. 136
7. Psylliodes 1 |- i 1
chrysocephala L.
8. Psylliodes wrasei 1 |- i 1
Leonardi et Arnold
0. Carabus
. - |- 1 |1
violaceus L.
10. Malachius i ) 1 11
bipustulatus L.
11. Amara eurynota
- - 1 |1
Panz.
1. Pterostichus 50
1 |- - |6
cupreus L.
2. Amara eurynota i ) i 3
24.06.2008 |-LANZ: —
3. Cymindis
- 1 |- - |3
humeralis Fourc.
4, Meligethes 1 |3 i 6
aeneus F.
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5. Amara aenea De
Geer

6. Harpalus
laevicollis Heyden

7. Phyllotreta atra F.

12

8. Phyllotreta
nemorum L.

11

9. Pterostichus
vulgaris L.

10. Staphylinus spp.

11. Galeruca
pomonae Scop.

13. Psylliodes
chrysocephala L.

TOTAL

271

Table no. 2

Structure and abundance of species of beetles collected (by harvesting) from
rapeseed variant treated

No.of exemplares/catch | No.of No.of
No. | Harvest ;
date Name of species 112 13la |5 |6 exemplares./ | exemplares./
species species
I1:. Phyllotreta atra 251201 41]43]30]48|170
2, Phyllotreta 1 6 1 5 | 9| 10| 20 | 10 | 60
nemorum L.
3. Pterostichus | o | , | _|_ |1 |. |11
cupreus L.
é. Harpalus aeneus 111 [-1- |- |- |2
5. Dermestes frischi 111 |-1- |- |- |2
Kugel.
6. Amara eurynota 1 11 [-12 |- . 4
Panz.
7__ Carabus 111 |-1- ) } 2
violaceus L.
8. Baris chlorizans
- 1 |- |- - - 1
Germ.
1 |9.06.2008 |o. Tachyporus 266
” S R R
nitidulus F.
10. Leptinotarsa | | 11- |- |- |1
decemlineata Say.
11. Microlestes | | 111 |- |- |2
maurus Sturm.
12. Bembidion | | 11- |- |- |1
properans Steph.
13. Amara apricaria
- - =11 |- |- |1
Payk.
14. Meligethes | | | _ 3 |- |2 |5
aeneus F.
15. Psylliodes | | | _ 1 1- |- |1
chrysocephala L.
16. Amara familiaris | | | | 1 |- |1
Duft.
17. Apion|- |- |-|- |- |1 |1
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violaceum Kirby
1. Leptinotarsa 1 |- . . - 1
decemlineata Say.
I2:. Phyllotreta atra 5 [101]3]- 11112 | 41
3. Phyllotreta 313 |-|- |4 |4 |14
nemorum L.
4. Meligethes | 1 |, |5(. |. |3 |g
aeneus F.
5. Pterostichus

1 |- - - - - 1
cupreus L.

17 06.2008 | & Coccinella 14- 11 1 f f 75

punctata L.
7. Brachynus
. - 1 - - - B 1
crepitans L.
8. Cantharis livida
L S Al e A
10. Amara eurynota

- |- |-|5 |- |- |5
Panz.
11. Harpalus

S T I R I I O |
aeneus F.
12. Athous hirtus| | | 1 /- |- |1
Herbst.
I1:. Phyllotreta atra 3 [181- |- 1 |- 22
2. Phyllotreta
nemorum L. 218 | i i 10
3. Meligethes 3 la |-]- . - 7
aeneus F.
4. Tachyporus 1 |- . . - 1
nitidulus F.
5. Amara eurynota 1 |- e 1 12 |4
Panz.
E. Cantharis fusca | 1 i} . - 2
7. Staphylinusspp. |- |2 |2]1 |- |- |5
8. Bembidion | 1 |-1- |- |- |1
properans Steph.
9. Harpalus aeneus | | 21- 11 |- |3

24.06.2008 | F. 70

10. Harpalus
distinguendus Duft. |~ |~ |17 |1 |- ?
11. _ Cymindis | ) 2| . 1 13
humeralis Fourc.
12. Galeruca

SR T I A I
pomonae Scop.
13. Pterostichus | ) Sl1 |- 3 |4
cupreus L.
14. Agriotes
. - - - l ) ) l
lineatus L.
15. Athous sacheri
- - - - 1 - - 1
Kies.
16.
Ceuthorrhynchus - - o 1] 1
obsoletus Germ.
17. Cicindela | - - il 2 |- 2
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| | germanica L.

TOTAL 411

In the comment period on the two variants (table 3) were collected 682 specimens
belonging to a number of 41 species. Of the 41 species, a total of 18 species were
common, being collected at the two variants. They were cockchafer violaceus L., Harpalus
aeneus F., Harpalus distinguendus Duft. Amara eurynota canvases., Dermestes frische
Kugel., Phyllotreta atra F., Brachynus crepitans L., Bembidion properans Steph.,
Leptinotarsa decemlineata Say., Phyllotreta nemorum L., Meligethes aeneus F., Cymindis
humeralis Fourc., Microlestes maurus Sturm., Pterostichus cupreus L., germany Cicindela
L. Psylliodes chrysocephala L., and Staphylinus spp, Galeruca pomonae Purp.

Table3
Structure and abundance of species collected from coleoptere rape
crops in the two variants
. Variant
No. Species Name Untreated rape Treated rape
1. Carabus violaceus L. 2 2
2. Anisodactylus signatus Panz. 1 -
3. Harpalus aeneus F. 2 6
4, Oxythyrea funesta Poda 1 -
5. Harpalus distinguendus Duft. 6 2
6. Amara eurynota Panz. 8 13
7. Dermestes frischi Kugel. 4 2
8. Phyllotreta atra F. 131 233
9. Brachynus crepitans L. 4 1
10. Brachynus psophia Serv. 2 -
11. Bembidion properans Steph. 2 2
12. Coccinella 7-punctata L. 2 -
13. Peritelus familiaris Boh. 1 -
14. Leptinotarsa decemlineata Say. 2 2
15. Phyllotreta nemorum L. 51 84
16. Meligethes aeneus F. 19 20
17. Cymindis humeralis Fourc. 4 3
18. Microlestes maurus Sturm. 1 2
19. Pterostichus cupreus L. 13 16
20. Cicindela germanica L. 2 2
21. Ophonus azureus F. 1 -
22. Psylliodes chrysocephala L. 2 1
23. Psylliodes wrasei Leonardi et Arnold 1 -
24. Malachius bipustulatus L. 1 -
25. Amara aenea De Geer 1 -
26. Harpalus laevicollis Heyden 1 -
27. Pterostichus vulgaris L. 1 -
28. Tachyporus nitidulus F. - 2
29. Staphylinus spp. 4 5
30. Galeruca pomonae Scop. 1 1
31. Baris chlorizans Germ. - 1
32. Amara apricaria Payk. - 1
33. Amara familiaris Dulft. - 1
34. Apion violaceum Kirby - 1
35. Coccinella 14-punctata L. - 1
36. Cantharis livida L. - 1
37. Athous hirtus Herbst. - 1
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38. Cantharis fusca L. - 2
39. Agriotes lineatus L. - 1
40. Athous sacheri Kies. - 1
41. Ceuthorrhynchus obsoletus Germ. - 1
TOTAL 271 411

The species with the highest number of specimens collected at the two experimental
variants were (Table 4) Phyllotreta atra F., Phyllotreta nemorum L., Meligethes aeneus F.,
Pterostichus cupreus L. and Amara eurynota Panza.

Table 4
Coleoptere abundance of species most commonly found in
crops of rape in the two variants

. Variant
No Species Name untreated trated
1. Phyllotreta atra F. 131 233
2. Phyllotreta nemorum L. 51 84
3. Meligethes aeneus F. 19 20
4, Pterostichus cupreus L. 13 16
5. Amara eurynota Panz. 8 13

What should be noted is that all species had a frequency and a large number of
copies compared with other species, the highest number of specimens were collected from
the version where there were chemical treatments.

CONCLUSIONS

1. In 2008, June 3 were harvesting the species coleoptere, using traps soil type
Barber. Collections were made at the following dates: 9.06.2008, 17.06.2008 and
24.06.2008.

2. La version "rape untreated were collected 271 specimens belonging to a number
of 28 species, while the variant treated were collected 411 samples of coleoptere
belonging to 30 species.

3. The species most commonly collected and the highest number of copies were
Phyllotreta atra F., Phyllotreta nemorum L., Meligethes aeneus F., Pterostichus cupreus L.
and Amara eurynota Panza .

4. Noteworthy is that all species were larger in variant treated with the other
variant, variant untreated.
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20% of all Europe's underground waters are polluted, according to a rapport
conditioned by the "European Agency of Environment." In the west Europe 15% of the
population doesn’t have direct access to the tape water (drinking water) that is according
to safety standards; meaning it has excess of bacteria which makes it incompatible with
the consuming. In the Eastern Europe 30% of the population is confronted with this
problem.

INTRODUCTION

The issue of the relation between man and the environment it isn’t new. It emerged
at once with the first human collectivities, because the man with its intelligence was not
content with the nature like it was, and it started with courage and tenacity to transform it
according to its needs.
Multiplying ceaseless, the human being added new sights to the natural landscape,
transforming swamps and virgin soils into fertile lands, arid regions into green oasis, it
build-up new plants varieties, and domesticated wild animals. Until now the natural
balance didn’t suffer but perhaps only on very restricted areas which couldn’t affect the
entirety. The turning point interfered in once with the industrial revolution and, especially,
with the new technical scientific revolution.
In one word, the modern science and technique, increasing measureless the man’s power,
increased on average the life level everywhere. But the other side of the contemporary
industrial civilization, of the material progress, it was and it is the deterioration of the
environment. Under the economic development impact they have been more or less
polluted the soil, water, and air, they gone or they about to vanish more species of plant
and animal, and the man is faces at its turn with different diseases caused by pollution,
phenomenon that comprises today all the countries and continents. Its effects are felt even
in Antarctica. It was evaluated that in a decade, the civilization’s drifts caused to the
environment more damages than in one millennium.
At the beginning of the Neolithic Age, only about ten million people acted with the nature
with primitive tools which practically didn’t make a little determinable mark. At the middle of
the XIX century, hence no long time after the beginning of the industrial revolution, the
globe’s inhabitants amount reached one billion people, but the environment degradation
doesn’t register yet significant concerns, except certain areas from some occidental
countries — beginning with England — that get firstly in the “industrialization train” due firstly
to the steam engine.

MATERIAL AND METHOD
The pollution as a global issue is the concern of the XX century, more exactly of the last
three decades, when the world population increased from 5 to 6 billion inhabitants. Are
they many or less? Can their number truly carry out a "demographic pressure” with the
environment? These are questions that already concern the demographs, economists,
physicians, and other experts, as well as the politicians.
The issue that concerned the experts along the time was actually if it can be provided
enough food for the population, and only in the first decades they paid attention to some
aspects that proved to have the same significance: the environment degradation due to
the pollution, erosion, and other phenomena, own to the deliberate or unelaborated action
of the man, a process which affects not only the food finding possibilities, but also other
aspects of the human existence, beginning with the health.
There is no doubt the soil is the most precious capital man has for the achievement of its
needs and ambitions. Finally at least
Finally, at least until the invention of the artificial photosynthesis, we all depend on the thin
and fruitful layer from the Earth surface, where from are extracted all the resources
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needed for the life. And one of the big paradoxes is the man trends to endanger the life’s
root because of its ignorance, negligence or other reasons.

While the modern techniques brought in the productive circuit million hectares of arid land,
in the same time other million hectares that are now in agricultural use become
inappropriate for agriculture also due to the man’s action.

Since the man begun to fight against nature, the deserts’ area increased with one billion
hectares, and the process is in progress with an accelerated rate. It is fit to mention that
each year tens of million of hectares are “sharked” by roads, plants, and cities, the same
amount sequences of the unequally combat between the green leaf and asphalt.

Since the first axe cut down the first tree, the forests lost a half of their surface, while in the
same time the human race multiplied hundreds or even thousands times. Destroying the
forests, to they are own in the highest degree the stability and quality of the three
fundamental elements for the men’s life — the soil, air, and water — resulted along the time
in catastrophic effects. The forests are designated in the establishment of the horizon,
relatively thin, of fertile soil, the germinative environment of the vegetable mass.

The massif deforestations buried under sand dunes blooming civilizations not only in the
North of Africa, but also in Asia and in some areas of Europe pushed the mountains and
hills exposure until limits very near to the catastrophe.

Reforestation is another word to new and its effects are too small to recover the multi-
millenary mistake that caused the extinction of a half of the planted trees. Of course in this
sense the estimations are very poor. However we turn to some of them which tell us
something, no matter how big is the approximation. At the end of the Roman Empire, the
Iberia was covered with vigorous forests from Biscaya until the Gibraltar, and it could have
an about double population by comparison with the present one, when it remained only
about five percent from the former forests.

Out of the soil protection, the forest exerts the most powerful purifying action of air,
absorbing the carbon dioxide and giving it back as the very necessary oxygen. Out of the
14-16 billions tons of carbon dioxide annually released in the atmosphere through the
fuels burning, plus those coming from the human and animal respiration, two third are
absorbed by those “green lungs” of the Earth to which we owe so much.

Not less significant is the forest’s function as a regulation agent of the rivers courses. Also
the forest is designed to provide the increasing needs of recreation and tourism in the
conditions of the modern life, the indispensable bio-physics ambience of the spa,
preservation of many species of very useful plant and animal species, etc.

In one word, without enough forests, the development, and finally the life itself are not
possible. Today when the forests cover about one third of the dry surface (about 4 billions
hectares), world widely it emerged the opinion that it represents a minimum needed under
which the human race cannot afford to drop. In the conditions when it remain to recover
much more and older mistakes, when a single car absorbs for each 1,000 Im the oxygen
amount enough one year for a man, and the stormed rivers make many damages, rinsing
what it remained from the soil’s fertility, the irrational exploitation of the forest resources
became a luxury to expensive.

The range of the soil degradation sources is large, but the most visible part understood by
everybody concern the accumulation of huge quantities of every kind of residues. The
image of the waste water dumps around the factories, and the impressive waste
production from the urban areas, they are only two of this harmful perspectives.

Garbage existed from everlasting, but this notion as many others significantly altered its
content. For the traditional rural farms, and thus for the rural localities, the garbage
consisted about exclusively of unused vegetable remnants by the farm stocks, that
putrefied a few month, and during the spring or autumn they have been spread on the field
for the soil manuring. It practically was a complete natural recovery that occurred about the
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same in the cities perimeter where the peripheries didn’t differentiate to much by the
village’s way of life.

In a very different manner is the situation in an industrialization world, when two of five
inhabitants of the globe are already live in cities — by comparison with one of seven at the
beginning of the XX century. Supplementary they multiplied the big and very big cities, the
cities with over one million inhabitants being more than 200. In average each inhabitant of
the European cities it produces more than 1.5kg of garbage per day, and in USA three
times more. Usually the garbage road ends at the city’s periphery, in the existent wholes or
on barren, where it gathers in huge bulks, accepted as inevitable easements, deforming
the landscape, polluting the soil, air, and underground waters. And it is worse a significant
part of these garbage, especially the plastics, they are extremely persistent at the bacteria
action and practically don’t recycle naturally.

The rudimentary disposal of the waste begun to raise serious problems in the strong
industrialized areas from the Occident for more than one hundred years, in 1870, in
England, and in 1892, in Germany, it has been set in the big cities the incineration of the
garbage, with a partial recovery of the heat producing steam and electric power. The
incineration system extended and improved very much, choosing for the centralized
burning in big factories, more advantageous for the big cities.

Today the tractors’ ploughs frequently drive out plastic packaging and cans, first on the
arable lands around the urban centers, and also in other places. The presence of these
thrown objects and of many others is unfortunately met everywhere the citizen “escapes”
in the middle of the nature, without giving up at least for a short time to use the house’s
accommodations, and to the reflex gesture to throw away the scraps.

Through the burning of eight billions of conventional fuel it is thrown each year about one
and a half billion of ash, dust, and gases. Besides the fuels’ burning — coal, oil, wood,
natural gases — same king of issues are done by other industries, especially the chemical
metallurgical industries, some building machines brunches, alimentary industry etc — and
also the circulation of cars, planes, trains, ships etc.

Making abstraction of some industrial units placed in the nature, the gross of the
atmospheric pollution comes from the cities, because the industry emergence occurs
either in the cities, or there subsequently is organized a city. So, the first victims are the
citizen. It still is a significant amount of “ecologic hells”, urban areas where the
industrialization poisons are felt through mixed effects: infected air, noise, overcrowd. In
such places — as like Sao Paulo, Ciudad de Mexico, Detroit, Calcutta, Los Angeles, New
York — the sickness rate of the breathing apparatus, including the lung cancer, it is a few
times higher, being also registered different other risk agents for the human health, and
not only for those who leave in the city.

Approaching this issue, the experts consider that besides the decrease by all means of the
pollution sources and, if possible, even for the wholly elimination of some of them, the air
recovery cannot be conceived without the crucial contribution of the green areas. But if the
air, like it is, it still can be breathe everywhere free of charge, not the same thing occurs
with the drinkable water, which has already a price for the citizen, and in a continuous
escalation. Because the water, the second element in order of the man’s needs, after the
air, it also became an industrial product. Nearby the big cities and industrial units they
emerged huge installations for the natural waters “treatment” through decantation,
filtration, sterilization etc.

At the first sight, it seams paradoxical to talk about the need to provide water on a planet
which have so much water, enough to wholly flood with a 3 km thick layer. The issue is
97% of the globe’s water is salty, and out of the rest of 3% the most part is in icebergs. It
results the world population has at its disposal for individual use about 1% of the fresh
water, respectively that from rivers, lakes, and some underground waters.
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Even so, it could be more than enough but like other natural resources, the water is not
uniformly shared on the globe’s surface, and a large part of it is already much polluted.

On the whole of the pollution, the rate of the used — domestic or industrial — water is
overwhelming. If at the air pollution the symbol image is offered by the “perforated” trees
by the “acid rains”, at the pollution of water the characteristic expression could be
considered the “black tides”, namely the pollution, practically continuous with oil of the
world’s oceans and seas, having catastrophic effects with the marine flora and fauna.

The main causes of the pollution are the agriculture and industry that is shown in a report
of the European Agency of Environment. Until 10-20 years ago, the Europe’s waters were
more polluted. Until 1993 for instance, only 30% of the continent’'s lakes were clean
enough for swimming safely.

Today about 90% of them are good for swimming. That is due to the fact the industrial and
domestic remnants are no longer and anyhow thrown in the water, but they are firstly
cleaned. Unfortunately only in the agricultural activities didn’t register too many
improvements. The fertilizers used for plants growth are still polluting the rivers and lakes
with nitrates in a large proportion.

RESULTS AND DISCUSSION
* Nitrates.
Accumulation of nitrates in the vegetables and water designed for human consumption are
noxious beyond some limits. The nitrates (NO3) are combinations of the nitrogen with the
oxygen that are not toxic, but they become toxic when they are reduced in nitrites (NO2),
either between the harvest and consumption, or in the man’s alimentary canal under the
action of bacteria. The nitrites cause respiratory deficiencies especially for the new born
babies, and states of dizziness.
The accumulation of nitrates in the vegetable it results from the lack of balance between
the nitrates absorption from the organic fertilizers and the irrigation water, and their
transformation in proteins at the leaves level. Their absorption is superior to the plants’
own consumption, reason because they accumulate in roots (carrots, red beet, turnip-
rooted cabbage), in the stems and stalks (spinach and some species of beet), and in
leaves (green salad, spinach etc.)
Research accomplished in France, Switzerland, Austria, and Low Land Counties, shows
the nitrates percent from the planted vegetables by the biologic agriculture are in general
significantly lower to that from the vegetables obtained through conventional methods. The
difference is more obvious in the spring and summer when the days are longer and the
light intensity is higher. On the contrary the difference makes indistinct during the winter.
The greenhouse vegetable harvest during the winter is problematical because the limiting
agent is the sunlight and, thus, any fertilizing system could be, the nitrates content in the
greenhouse crops is higher than in the field crops. The fact is the most significant agent for
the nitrates accumulation is the light intensity; as more powerful it is less nitrates are
cumulated in the vegetables. Thus it is suggested to feed ourselves with vegetables from
the field crops, and to avoid the vegetables from the greenhouse.
In France comparative tests had emphasized the biologic salads often had a high enough
nitrates content (more than 1000 mg per kg), by they contains in average 30% les nitrated
than the salads coming from the conventional crops; at the carrots the percent diminish
with 40% by comparison with the same conventional outputs. Finally, the nitrates content
varies not only depending on season, but also by the cultural variety: some varieties
contain a higher quantity of nitrates than others.
The soil moisture must, as much as possible, be kept constantly until the harvest. For
instance if at the salad the field is dried and with a few days before the harvest it is
intensely irrigated, the irrigation become in this case a “pump” of nitrates
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Actually even countries with an old civilization meet today a degradation of the
environment, linked to the so-called “modern” methods of the intensive production,
excepting the soil erosion, catastrophic in the old steppe areas transformed in corny mono-
cultures, the use of huge amounts of nitrates as chemical fertilizers, and of the pesticides,
it induces a heavy pollution of the soil, water, and even of the some areas far-off the areas
with intensive crops.

Besides the aquatic environments pollution with nitrates resulted from the soil super-
fertilizing, these environments are also contaminated by the domestic or some alimentary
industries effluents, loaded with organic fermentable materials.

This way the underground waters, and sometime the surface waters from many regions of
the Occidental Europe have a higher content of nitrates (for instance some underground
and surface waters from France contain up to 9 mg/l equivalent of nitric nitrate, which is
the maximum authorized by WHO).

This fact is not the only one. In our country in manifold regions from Baragan or Dobrogea,
the drinking water is far to be drinkable, being brackish, calcareous or with smell of
insecticides. The rivers nearby the oil refineries or form Valea Jiului have the water of the
coal color.

This week the Mehedinti Authority for Public Health [Autoritatea de Sanatate Publica
(ASP)] presented the results of a report concerning the quality of water from the public
wells and from the distribution network — it is shown in article from the newspaper
Evenimentul Zilei no. 5034 of August the 23rd, 2007.

In the article they are stated the following: It has been found the water from the centralized
installation has a nitrates concentration of about three times higher than the maximum
allowed limit of 50 mg/I.

Concerning the public wells, the situation is worse: the nitrated concentration is even Six
times higher that the maximum allowed limit.

The ASP agents checked this month 2,092 public wells from the county, out of 350 being
tapped water samples. According to the performed analysis, the water wasn’t drinkable in
all the checked wells.

According to the prefect of Mehedinti, in 17 communes, who have 100 villages there are
heavy problems of water quality, although in many of them are running modern
chloridization stations.

However at the chapter measures, the county and local authorities limit themselves to
workshops and warning posters on each well of their using risks.

~We performed this inventory, we put the people in guard, but the remaining is in the
assignment of the county board and local boards. The mayors are those who can make a
better life for the locals”, it claims the Mehedinti prefect’s advisor. The local administration
at its turn says it doesn’t have the necessary fund to drill wells of great deep.

» Abridgment of the pollution in agriculture

The Ministry of Environment and Waters Management set off the Program of pollution
abridgement in agriculture financed EUR 50 million borrowed from the International Bank
for Reconstruction and Development (IBRD).

The EUR 50 million will finance the abridgement of the pollution with nutrients from
punctual and diffuse resources, and dissemination of the necessary information to
increase the public consciousness concerning the issue.

»1he pollution issue goes from the domestic farm level, even from the inappropriate
management of the manure in agriculture, the reason we consider the implementation of
this program as a very significant measure for the protection of underground and surface
waters, and implicitly for the protection of life.

We implement the Program for the Abridgement of the Pollution with Nutrients, by the
agency of which we wish to train the public with the forthcoming problems, and to support
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the small farmers in adopting the “Code of the Good Agricultural Praxis”, it states the State
Secretary in the framework of the Ministry of Environment.

The pollution problem coming from the agriculture it is very poorly known and taken into
consideration. The agriculture has a major contribution at the water pollution, an relevant
part being own to the nutrients (especially nitrogen and phosphorous compounds)
Performed studies in the framework of the Environment Program for the Black Sea it
demonstrates that more than a half of the nutrients quantity from the Danube come from
the agriculture.

The Program for the Abridgement of the Pollution with Nutrients will be implemented in the
255 vulnerable areas, detected at the whole country level. The 255 vulnerable areas show
high nitrates pollution values from agricultural sources. The application of a big quantity of
chemical fertilizers with the aim to increase the output level, it caused the arable soll
degradation in these areas. The degradation of the soil fertility doesn’t concern only the
agricultural production, but even also the security of the produced aliments.

The program is a follow-up of the pilot project of the Pollution Control in Agriculture, and it
will overtake the successfully measures tested in its framework. The control of the pollution
in agriculture has been fund by the Government and the World Bank, and it is
implemented in the Calarasi County.

As in the case of the program for the control of the pollution in agriculture, Program for the
Abridgement of the Pollution with Nutrients will promote the use of the compost, manure
that is not detrimental to the environment. As a matter of fact, a research performed by
the Research Institute of the Life Quality it revealed the managers of the agricultural
companies and associations from the area where it is implemented the program for the
pollution control in agriculture, they consider the compost use is better than that of the
fertilizers because of more reasons: the compost is not pollutant for the environment, is
cheaper and available in the area as a result of the manure platforms establishment in
each commune.

The solil nutrients are different chemical elements existing in soils, which are essential for
the plant growth. The nutrients necessary in big quantities are called macronutrients (C, O,
H, N etc.), and those necessary in small quantities are called micronutrients (Fe, Zn, Mg,
Cu etc.). When the nutrients rich the waters in big amounts (especially compounds of
nitrogen and phosphorous), they contribute to their pollution.

CONCLUSIONS
The environment pollution is the most significant issue of the XXI century. It is said the
pollution emerged once with the human, but in the same time it increased and diversified
with the society development. At the ground of the pollution are different agents, among
them the most important are:
- Urbanism;
- Industrialization;
- Motorization;
- Chemification;
- Demographic density.

Thus the pollution emerges as a sub product companion of the civilization, that doesn’t
limit just inside an enterprise, small collectivity, but it contains cities, areas placed inside of
a country or even areas covering large geographic regions, becoming an international
issue. Mostly, the present situation is due to the uncontrolled technologies implementation
in the industrialized countries, but the pollution develops more and more powerful in the
developing countries.

The consequences of the environment pollution development and diversification are
varied, some of them known, others can be forecasted, but many emerged as
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unpredictable. They act over the atmosphere, lithosphere, hydrosphere and of course,
biosphere. As a consequence, it emerged the need of active intervention for the safeguard
of the present and future population, by measures of prevention and control of the
environment pollution.

They need a multi-disciplinary among different branches of the technology, and they
cannot efficient but only if they ground on scientific criteria. In our country it isn’t too late to
check and control the pollution, this way can be avoided the mistakes of the very
industrialized countries, using measures that favor the environment self-defence, the
ecologic balance good for the human health.
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ABSTRACT
At a global scale, in over 100 countries world widely it is performed the ecologic
agriculture. On equal terms as production, the ecologic agriculture it is also important to
conserve the environment and to make sure that the nutritive and biological qualities of the
agro alimentary products are in standards. Another overall agent it is the economy
freedom of this persons and it is also taken as a priority the harmonization and facilitation
of this agricultural system.

INTRODUCTION

Named also as biologic agriculture, the ecologic or biodynamic agriculture is
production methods that takes into account the traditional knowledges of the peasants and
integrate them with the technical development in all the agronomy fields. It is able to fully
answer to the social and environment concerns, delivering to the consumers quality
products, both in the rich country and the poor countries.
One of the ecologic agriculture main goals is the protection of the biosphere and of the
planet resources. It excludes the use of the fertilizers, synthesis pesticides and herbicides.
On the other hand, through the crop rotation, through the immobilization of the Nitrogen
from the air by the leguminous, and methodic recycling of the organic residues,
particularly manure or mature manure, it is considerably reduced the waste of energy: it is
absorbed more solar energy and less fossil energy, that improves the energetic efficiency
of the agricultural production.
In the same time, the implemented techniques from a region don’t have to be implemented
in other region just like that. In order to implement an agriculture being in harmony with the
nature, it must learn from the biologic techniques used elsewhere, in the same time these
must be adapted to the local conditions, having in view the physical and social economical
conditions of the region, and optimum capitalizing the ecosystems resources.
The agro-biologists deliver desired feed by the consumers who are concerned to feed only
with quality elements, without chemical residues. Supplementary the biologic agriculture,
more economic and autonomous, it activates a lot of workers, building up new places of
work. It attends also to the re-vivication of the villages, and for keeping the peasants in
agriculture, avoiding their exodus en masse towards the urban agglomeration.
The ecologic agriculture is a type of production grounded on the soil biologic activity where
are used neither chemical synthesis products (except those tolerated through exception),
nor soluble fertilizers.
The agro-biologists give a high significance to the soil care, because they consider that on
the balance of this alive and composite environment depends the balance of the plants,
animals and humans. Their desire is to cultivate the land and not to exploit it.
The ecologic agriculture methods are grounded on the maintenance of the alive being from
the soil and particularly of the micro-flora and micro-fauna, owing to a long and varied
cropping rotation, the adequate techniques, and the maintenance of a high rate of organic
material in the soil. A good cognition of the soil through observations and analysis is
compulsory. The farmer must have exact directions concerning the nature of the soill
content in fertilizing elements in order to be able to perform the necessary alterations. The
fodder harvest assigned to the livestock insert itself in a balanced rotation of the crops, the
livestock’s dejections being necessary for an economic and quality manuring.
These incontestable trumps of the biologic agriculture arouse a growing attention. Now it is
recognized and stimulated by multiple governments from different states, and by the
European Union, which standardized this way of production.
The issues of the ecologic agriculture are more complex than those of the classical
agriculture, and the answers are not simple but unique. Each agricultural exploitation
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forms a complex system asking adapted solutions to its needs. On the other hand,
significant developments have been achieved in the last years (especially in the last
decade), but some techniques are not fully accomplished, particularly those concerning
the weeds and the phytosanitary protection in pomiculture and viticulture.

MATERIAL AND METHOD
1. Fertilizing and nutritional needs of the plants
The fertilizing object is to maintain or increase the soil fertility and its biologic activity,
especially through the organic fertilizers. The last are transformed by the soll
microorganisms in humus and mineral elements that are progressively overtaken by the
plants, depending on their need in the growing period.

* The fertilizing implies:

- A good knowledge of the cropping rotation with plants having different needs and, mainly,
with leguminous which enrich the soil content in nitrogen;

- Administration of ground organic fertilizers resulted mainly from the stock-raising farms;

- Complementary infusion of complementary natural elements, especially of those missing
from the soil. They are gradually placed to the plants disposal by the intercession of the
microorganisms.

The fertilizing is tight bound to the soil farming, and cropping rotation. Some plants, as like
the leguminous, have the capability to fix the nitrogen from the air owing to the symbiotic
bacteria bound to their roots and, this way, to enrich the soil with nitrogen. The organic
fertilizers, especially the farmyard manure, it doesn’t wholly mineralize in the first year. In
the balance of fertilizers with farmyard manure it has to take into account the
unmineralized organic fraction. In the composite system pomiculture — cattle breeding,
when the available organic stuff is used in a correct manner, the complementary mineral
fertilizing is fulfilled.

* Plants nutritional needs

The plants are made of 90% water, and 10% dried stuff. They need at least 32 elements,
out of which 3 limit the fertilizing in the conventional agriculture: Nitrogen, Phosphorous,
Potassium.

The carbon, oxygen, hydrogen are about 95% of the plants dried stuff. Some elements
called “secondary” and the oligoelements are also essential for the plants. Among the
indispensable oligoelements for plants we mention: Sulphur, Iron, Magnesium,
Molybdenum, Copper, Zinc.

These must be present in sufficient quantities in soil to satisfy the plants’ needs.

* Nitrogen

The nitrogen is a ground element in the plants’ growth. It is basically brought in the soil by
the agency of the plants that arrest the nitrogen from the atmosphere (leguminous plants
integrated in the cropping rotation or used as green fertilizers), organic farm fertilizers and
chalking. The nitrogen deficiency largely develops a slow growth and the yellowing of the
leaves. The nitrogen excess develops cryptogamic diseases, the attack of the plants fleas
and the falling of the cereals.

* Nitric nitrogen

Mark the nitrogen from nitrates. As a general rule the water pollution with nitrate fertilizers
is measured in nitric acid equivalent, namely the nitrogen mass corresponding to the anion
NO3 (so, 10 mg of nitric nitrogen correspond to the quantity of 44,5 mg of nitric anion). In
the drinkable water the nitric nitrogen content is defined by the WHO it is 9 mg/l, being
overrun in numerous regions with an intensive agriculture, particularly in the corny regions
from Europe and North America.

* Phosphorous
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It supports the maturation of the plants’ vegetative organs and fruit and seeds
development; it is an element of precocity: it promotes the ripening. On the other side it
increases the resistance against diseases and drought. The phosphorous deficiency slow-
down the blooming, it yellows the inferior leaves, and color in dark red (purple) the others.

* Potassium

The potassium concurs to the plant metabolism regulation, and it interferes with
photosynthesis, favoring the increase of the sugar and starch content. The potassium
deficiencies exhibit a yellowing of the leaves beginning from the edges, followed by a
blackening between the nervures. The excess can induce a magnesium block.

* Calcium

The calcium helps for the pectin’s development that provides the plants rigidity. It favors
roots development and ripening of the fruits and seeds. The soil pH is connected by its
calcium content. A fertile soil must by adjacent to the neutrality (pH=7). An excess of
alkalescency can disturb the assimilation of phosphorous, magnesium, iron, and other
oligoelements. The re-equilibration of an acid soil is performed to a supply of chalking.

* Magnesium

The magnesium fulfills different basic actions. It interferes especially in:

- Fecundation;

- Development of fruits and seeds;

- Increasing the vegetative content in A and C vitamins;

- Improvement of the soils structure and increasing of the pH in the chalky;

- Assimilation of phosphorous;

- Stimulation of the nitrogen fixing bacteria activity;

- Leaves protection against pests and diseases;

- Improvement of the antagonism to drought.

* Oligoelements

The oligoelements are chemical elements indispensable to the life, but they are in a very
low quantity in the vegetal and animal organisms (the plants contain oligoelements in
proportion of at most 0.05%, dry stuff). The oligoelements have a fundamental function for
the plants, in the normal physiologic action at the cell level, a function less known for some
of them. The main oligoelements are: magnesium, iron, silicon, zinc, rubidium, copper,
bromine, tin, manganese, iodine, born, arsenic, cobalt, and lithium.

2. Fertilizers in the biologic agriculture

» Compost

In the biologic agriculture instead of the manure concept it is preferred those of fertilization,
because the main goal of the nutritional input isn’t only the direct nutrition of the plants like
in the case of the conventional agriculture, but also the soil enrichment. By the mediation
of the soil moistening process and the activity of the microbial population, in the biologic
agriculture it is provided the whole range of nutritional elements necessary to feed the
plants, and they reduce the pollution risks of the deep waters.

Due to the increased solubility of the synthesis chemical fertilizers, it is provided a plants’
rapid growth, as a main effect, but with a series of collateral unwanted effects. One of the
most severe effects of this chemical fertilizers use occurs due to the rinsing phenomenon
of the nutritive solution from/on the soil by the irrigation water or rains, and its infiltration in
the underground waters, contributing to the acceleration of the eutrophysation process of
the water course.

Another phenomenon, occurred due to the infiltration of the excess chemical fertilizers for
the plants over-feeding, it is that of parasites proliferation on animals and plants, as like:
flies, red spider, Oidium Tuckeri and Botrytis, of those development is accelerated at the
crops excessively fertilized with nitrogen. For these reasons in the biologic agriculture it is
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preferred the use of the organic or mineral fertilizers where the hardly soluble nutritive
elements are mobilized with the help of the soil microorganisms.

3. Getting the Compost

The main land enrichment used sources in the biologic agriculture are represented by the
aggregate vegetable residues (stubble, remnants of corn, potatoes, remnants resulted
from the trees maintenance etc.) mixed in an adequate ratio with organic fertilizers, mainly
stable manure or matured compost.

The embedment in soil of the obtained material it is performed with the tillage at 25-30 cm.
this practice is less expensive to reintegrate the organic stuff and for the recovery of the
natural soil fertility, because through the stimulation of the micro-flora activity it is. Getting
the compost is the main ground of the soil fertilizing. It can be get compost from a
permanent livestock layer, using both the solid part of the animal dejection and the urine. It
can be composed every not-pollutant organic material, existing in the farm: manure from
cattle (the best), ovine, horses, chicken, vegetable scraps such as: straw, hay, grasses
(before the seeds emergence), remnants from the trees maintenance, grape vine shoots,
wool staples, chicken barbs, wood ash, remnants of fruits and vegetables.

In order to get a good quality compost it isn’t enough the order less use without any
criterion of any organic material, but the supervision of the composting process, depending
on the size, humidity, structure and composition of the residual stuff, so that compost be
rapid and efficient available to the microorganisms, being an ideal and rich substratum in
nutrients for their development.

From those above mentioned, it result the fundamental significance of the relation between
the carbohydrates content (more exact, carbon), and that of proteins (more exact,
nitrogen), the used materials for composting. Optimum conditions for the microorganisms’
activity are provided when this ration is between 25 and 30.

When the material used for composting is richer in carbohydrates and their by-products,
the microorganisms have major difficulties in decomposition of the organic remnants, and
thus it will be necessary a longer period for the compost maturation, in this case poorer in
humus. When the material used is very rich in proteins and their by-products, it takes place
a nitrogen excessive failure, especially in ammonia.

* Mode of action

In order to get a good quality compost it is necessary the utilization of a mixture of stuff
rich in carbon (straw, sawdust, turf, paperboard, lives of lime, beech, oak etc.) with some
having a high nitrogen content (vegetable remnants, dried blood, manure etc.), so that it is
provided a good penetrability.

As every biologic process, for getting the compost a special significance must be given to
the moisture degree of the composition. The materials to dried (cover, bark, straw,
paperboard etc.) delay the microorganisms activity, while the excess of moisture it inhibits
the air flow, favoring the putrefaction process development). In order to avoid these
undesirable phenomena, it is recommended to diminish the moisture of the air, and of the
material rich in water and vice versa, they will be soaked the very dried materials. In other
cases it is enough to mix the very dried materials with those very humid.

A very simple method to check the moisture of a mixture is the so called “fist sample”, that
consists in squashing the compost in hand. If after squashing result a few drops of water,
the material can be turned into compost with no problem; the lack of water or water in
abundance it means excess of dryness or moisture, and that has to be rectified. A
significant function it is own by the good aeration at the end of the conditioning process.
The aeration depends both by the water content of the structure, and the structure, size of
the used material. In this case it is necessary the careful mixture of the materials having
different sizes and structures, in order to provide the optimum porosity.
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In the case of a big mixture, a good aeration can be provided using some very thick
drainage pipes, placed on vertical, at a distance of about 1.5 m, in the middle of the
mixture. For this purpose can be used timber sticks, immobilized in the soil, which will be
drawn off after the building-up of the mixture, letting tubes for the air flow. The
fermentation can be achieved in silos, on traditional platforms or sections installed in
opened air.

* Platform and layers

The platform it is the most practical used structured for getting the compost, being not
necessary any special construction, the fermented material being stored straight on the
soil in a pyramidal shape. In regard to the fermentation in silo, the platform needs more
room, but the fermentation process is the usual one, and effective, because the addition of
fresh material is laterally performed, without disturbing the decomposition process. Once
gathered enough material for a platform, it can be initiated its stratification, performing a
scrupulous mixture of the different materials.

The first layer is formed of a coarser material (branches and other residual materials,
resulted from the trees maintenance), that will have the function of a natural bolter for the
drainage of the excess water. Then it follows a layer of a more refined material, and a
layer of well soaked soil that, at the addition of the manure and matured compost, provides
the mixture with a needed microbial load for the process. It follows up in this order,
alternating the organic material layers (soil combined with animal stuffs and well moistured
vegetables) with manure and the well matured compost, reaching the desired height, and
afterwards the platform is covered with straw and a 5 cm thick layer of fine clay.

The lasting of the fermentation process depends on the clime, used materials, and the
right setting of the platform. In general it needs about 6 months. The compost is
considered matured when it turned in a friable soil mixture, of a dark brown color, with a
agreeable, not pungent odor, without insects or earth worms. The shape and size of the
platform have to be so that favors the aerobic fermentation process which is at the basis of
the process. In general, the platform doesn’t overrun a width of 2 m, and a height of 1.8-2
m. The length is established depending on the amount of materials for fermentation.

The laying out must be performed in a shady place, straight on the land. Additionally,
depending on requirements, they are added nutrients so that to be rectified the effectual
soil deficiencies.

* Humus

The humus is an organic material of a black or brown color, which composes in the soil as
a degradation result of the vegetal and animal remnants (roots, straw, manure, green
fertilizers etc.), due to some microorganisms action (bacteria, fungi), and macro-organisms
(soil worms, insects, acarids etc. that compose the soli fauna: about 100,000 per m?;
among them the earth worms, about 10% of the whole biomass, around 1 million per
hectare ,they perform the labour equivalent with two oxen which continuously work a
hectare of soil). In the soils rich in humus, the micro and macro-organisms activity is
intense and favorable, that has a good influence for the fertility. In the planted fields, the
humus must regenerate constantly; otherwise the soil progressively becomes poor.

Some crops give back a great quantity of remnants after harvesting: they are “humus
generators”, especially the fodder crops. Others absorb humus more than they give back;
they are “humus consumers”: is the case of the sugar beet and potatoes. A soil rich in
humus has a good structural stability that considerably limits the hydro- and wind erosion.
The humus is especially necessary for the fragile soils (due to their granulation), or sloped
fields.

* Organic Fertilizers

Organic fertilizers increase the soil humus content, and its capability to retain water, it
improve its structural stability, diminish the necessary energy amount for the soil labours,
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stimulate the biologic activity and deliver to the soil the major part of the nutrients and
fertilizers elements necessary for the vegetation.

Organic materials given to the soil:

- Soil liming with slow evolution: manure, compost, that make stabile humus, improving
the solil structure and in general fixing more than a half of the nitrogen content in the first
year;

- Soil liming with rapid evolution: liquid fertilizers, solid and liquid dejections of the farm
livestock, green fertilizers;

- In a limited complementarity, organic fertilizers with a rapid mineralization, birds manure,
fish or meat powder, and blood powder etc.

The organic materials schematically develop in three phases:

- Decomposition in transition products by the micro and macro-organisms;

- Partially transformation into humus;

- Transformation in stable humus.

The carbon/nitrogen ratio (C/N) is the indicative of the organic material given to the soil.
The optimum balance is between 10 and 12. When it's higher, the organic materials are
less available to feed the microorganisms.

» Fermentation Activators

In order to accelerate the beginning of the fermentation process, if the case they are
added a very little quantity of activators. These are:

- Ferments consisting in extracts of plants, de bacteria or enzymes;

- Preparations grounded on silica (SiO) or plants (nettle, milfoil, dandelion, valerian, and
rush).

4. Green Fertilizers

The green fertilizers are hidden or associated crops used in the field culture, pomiculture,
vegetable crops and viticulture. Their implementation doesn’t cause the space losing for
the main crops, because they are placed on the empty spaces (free) or associated with
other plants. They are harvested either as fodder, or crushed and embedded in the soil
crust. Embedded to deep the green fertilizers go through a partial anaerobic degradation,
especially in the clayish soils.

Main species of used plants as green fertilizers:

a) Leguminous: bean, blue pea, cockshead, fodder pea, mash, clover. Their main feature
is the fix the nitrogen from the air, and efficiently restore to the plants.

b) Cereal crops: barley (for light or chalky soils), outs (in the humid and cold regions), rye.
The cereal crops are planted in general associated with leguminous in order to increase
the vegetation mass, due to the favorable effect over the soil structure, and for the high
enough C/N ratio.

c¢) Crucifers: fodder cabbage, fodder raps, white mustard, fodder beet. The crucifers have
more benefits: their roots stir the soil due to their rapid development, in the same time
mobilize better the mineral reserve from the soil, particularly the potassium. Even more,
they grow on the poor lands, and some of them (white mustard, fodder beet) are able to
control the nematodes (class of worms with thin, cylindrical body).

d) Other species: spinach and sunflower (very persistent against the draught, with a rapid
development in worm clime conditions); different melliferous plants (mobilize the
potassium present in the soil, and fight against the nematodes).

5. Cropping Technigues

a) Minimum tillage. Eventually it is performed a cultivation of soil before the planting, that
favors the development of the roots. It is performed a simple superficial harrowing to
embed the seeds. The roots cause the deep soil mobilization.
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b) An easy fertilizing. Sometimes it is necessary an easy fertilization, less for leguminous.
It is used for instance manure leak. The given fertilizers to the main crop will be available
for this one if the green fertilizer is embedded in solil right after the fertilizing.

c) Embedment in soil of the green fertilizers. The embedment in soil of the green fertilizers
it must given a special attention. The manner they are broken up / smashed has an impact
with the crop that follows the green fertilizers.

With the aim the vegetable biomass to be able to decompose in contact with the air, the
embedment in soil is performed at the surface, 5 to 10 cm in the heavy soils, 10 to 20 cm
in the light soils. In order to perform this operation, the green fertilizers are broken with
equipment with revolving devices, or they are cut with a special mower, provided with
several cutting bars.

The brake up is performed when it is necessary a rapid decomposition, especially in
gardening due to the rapid cropping rotation. The green fertilizer is mixed with soil using a
harrow. It never has to be embedded through a deep ploughing because the organic
material ferments, and that inhibits the root growth and it develops the parasitism. The
aerobe decomposition of the green fertilizers must be progressively, and as much as
possible finished before the main crop sowing, to avoid the risks of the main culture’s
development. The green fertilizer decomposes faster if it is tender and rich in proteins, but
also when the soil is ventilated through cropping techniques.

The embedment period of the green fertilizers is determined by the subsequent crops,
clime, and the solil state. It must be avoid the embedment of the green fertilizers instantly
after the rain, when the soil it is still humid. On the other side, the optimum stage for
smashing the green vegetable mass before the embedment in solil, it must be performed
before the earing for cereals, of before the first stage of blooming for the dicotyledonous.
After this moment it appears the risk of seeds emergence, and thus of the self-seeding,
followed by the lignifications of the green fertilizers, which causes a nitrogen blockage.

RESULTS AND DISCUSSIONS
Natural fertilizers in the ecologic agriculture:
* Mineral Fertilizers
These are the completion fertilizers or soil liming and not substitutes of the recycled
nutritive elements. The soil liming adjusts the soil characteristics (calcium, pH etc.), and
the fertilizers complete the coming organic fertilizers, bringing to the soil the indispensable
elements, existing in not sufficient quantities: phosphorous, potassium, calcium,
magnesium or oligoelements. The deficiencies are emphasizes through the soil analysis.
The only authorized mineral fertilizers are natural substances that didn’t suffer but physical
treatments (smashing, sieving). They generally must have low solubility, so that they
cannot be directly assimilated by the plants; the microorganisms must solubilize them. In
the same time, some fertilizers (as like the patentable) make an exception to answer to the
potassium and magnesium needs.
* Fertilizers with calcareous dominance
- Sand with calcareous alga chips. It is a natural soil lime of marine origin that allows the
pH increasing of soils to acid, and to enrich them in calcium. It contains calcium 30-40%,
and also magnesium carbonate and manifold oligoelements (copper, iron, silica,
magnesium etc.). These algae are finely-crushed before use, their efficiency depending on
the fineness of the grinding, like for all the other mineral soil limes. The alga powder is
directly dispersed on the soil, over the animals bedding, or embedded in compost during
its preparation (3-4 kg alga per 1 ton of organic fertilizer). It is also possible through direct
pulverization on leaves in order to stimulate the vegetation, and to combat against some
pests. It is preferred a gentle and fractionated use, once every two years for instance,
instead a massif use every five years.
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- Dolomite. This sedimentary rock, rich in calcium and magnesium, it is used in the acid or
neutral soils. It profitably can replace the alga sand, especially in the region faraway from
the sea.

* Phosphorous sources

- Natural phosphates. In case of phosphorous deficiency, in the acid soils it is performed
the administration of the natural phosphorous, deriving especially from North Africa
(Marocco) or phosphatated chalk. In the calcareous soils they are applied natural
phosphate (as like Senegal phosphate, for instance). Each time, when it is possible, the
fertilizers addition is accomplished through the conveyance of the compost.

- Thomas Scoria. Sub product of the metallurgic industry, Thomas scoria (or de-
phosphorylation scoria) can be used in the neutral or acid solls.

* Potassium sources

- Magnesium sulphate. Deriving from the sea water's decantation, the magnesium
sulphate delivers magnesium to the soil. It is used especially in the alkaline soils.

- Iron sulphate. It is added in the manure in wrac or compost with the purpose to avoid the
inhibition caused by the direct administration.

» The need of mineral fertilizers is hereby estimated:

- By the soil’'s examination: for instance the mineral fertilizers needs are lower in the sandy
soils than in the callow solls;

- By the crop examination, in order to find the eventual deficiency, diseases, or pests
attack;

- By laboratory chemical analyses. In the case of an element high deficiency, the
adjustment is done in manifold successive stages in order to avoid the soil unbalance. For
each element incorporated in soil they are planed maximal doses. It is also taken into
account the soil capability to keep fertilizing element; that depends on its clay and humus
constant.

CONCLUSIONS

The techniques and methods from the biologic agriculture regard the long term
preservation and improvement of the soils fertility, increasing of the soils’ qualitative value
where the biologic balances must be kept, non-pollutant, without pesticide remnants, the
optimization of the nutritive state in the soil-plant system.

The ecologic agriculture (biologic, organic) by its nature is grounded on bio-
diversity. Many of its praxis preserve and increase the diversity abundance. For instance:
cropping rotation is a compulsory praxis in the ecologic agriculture; the trees, alive fund,
and the crops edges keep a rich diversity of natural predators, as like the spiders, birds,
and Coleoptera, that concur to the pests control. Also, only through the simple use of the
organic fertilizers, they are increased the soil fertility, and the diversity of the organisms
living in the soil.

Romania has the natural conditions and favorable condition for the ecologic
(biologic) agriculture. Having in view the opportunities Romania has, as well as the new
trends of the communitarian agricultural praxis, oriented towards a clean agriculture, the
Ministry of Agriculture and Rural Development enacted the basis legal and institutional
framework, partially harmonized with the EU regulations in the field, needed for the
development of the supervised ecologic agriculture in our country.

The use of the biologic agriculture methods and techniques for the rehabilitation of
the agricultural lands it is sporadically at national level and actually it is implemented on
limited plots, especially in the stations for research and truck farming.

Despite all these difficulties, (lower efficiency by comparison with the conventional
agriculture), the ecologic agriculture begun to get room, especially in some Western
European countries (France, Germany, Switzerland, Sweden an others). The biologic
alimentary products carry the specification “natural product”, besides the origin and other
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specifications. In the future the output must increase, and in the same time intensify the
scientific research efforts to improve the ecologic agriculture techniques.The assessment
of the ecologic agriculture results must take into account not only the economic efficiency,
but also the effects with the environment, of national and universal patrimony preservation,
and alimentary products’ quality.
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PRIN UTILIZAREA UNUI PRODUS NATURAL BIODEGRADABIL
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OIL USING A NATURAL BIODEGRADABLE PRODUCT

MARIANA MARINESCU, M. DUMITRU, ANCA LACATUSU, GEORGIANA PLOPEANU

Key words: bioremediation, crude oil, polluted soils, natural biodegradable product.
Cuvinte cheie: bioremediere, titei, soluri poluate, produs natural biodegradabil.

REZUMAT

Poluarea accidentala cu titei a devenit in zilele noastre un fenomen obisnuit si poate
cauza catastrofe ecologice si sociale. Bioremedierea solurilor poluate cu titei este limitata
de activitatea microorganismelor degradatoare de hidrocarburi.

Principalul scop al acestui studiu este acela de a creste bioremedierea solurilor
poluate cu titei prin adaugarea unui produs biodegradabil natural si a inoculului bacterian.
Biodegradarea a fost cuatificata prin analize de total hidrocarburi din petrol (THP).

Lucrarea prezinta date obtinute in urma procesului de biodegradare a unui sol
poluat artificial cu 5% si 10% petrol, tratat cu un produs natural biodegradabil si inocul
bacterian. Procesul de biodegradare are loc in timp pentru a reutiliza solul in scopuri
agricole.

ABSTRACT

Crude oil pollution accidents are nowadays become a common phenomenon and
have caused ecological and social catastrophes. Crude oil bioremediation of soils is limited
by the bacteria activity in degrading the spills hydrocarbons.

The aim of this study is to enhance the bioremediation of soils polluted with crude
oil by adding the natural biodegradable product and bacterial inoculum. Biodegradation
was quantified by total petroleum hydrocarbons (TPH) analyses.

The paper presents data obtained in biodegradation process of an artificial polluted
soil with 5% and 10% crude oil, treated with a natural biodegradable product and bacterial
inoculum. Biodegradation process takes time to reuse the soil in agricultural scopes.

INTRODUCTION

The development of petroleum industry, and also extractive and processing one,
including crude oil transport could lead to unpredictable secondary phenomena with
effects more or less harmful for environment and human life. One of this phenomenon is
soil pollution with crude oil, petroleum products with or without salty water, petroleum
residual products, resulted from crud oil exploitation and extraction (Rauta, 1986).

In accordance with this phenomenon, starting with 1991, the Institute for Soil
Science, Agrochemistry and Environmental Protection — ICPA, Bucharest initiated a study
in all country. This study had like propose to elucidate the pollution nature, its extension
and its impact on soil and microorganisms existing in soil (Toti, 1999).

In the study were identified and isolated the main heterotrophic bacteria and
microfungi biodegraders of crude oil and assigned some conditions to stimulate their
proliferation. Were selected some agro-pedo-improvements practices and biological
management to contribute and action on pollutant disappearance from soil (Voiculescu,
2002).

All these research lead to the elaboration of a bioremediation method in-situ of soil
polluted with crude oil by using selected microorganisms, with a high efficiency in
biodegradation, low costs, without affecting soil characteristics, fertility (Toti, 2003).
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Petroleum fuel and crude oil products represent the one of the most common
environmental contaminant. Common sources of these products are motor fuel station
underground storage tanks, home and commercial heating oil storage tanks, fuel
distribution centers, refineries, crude oil production sites and accidental spills (Bartha,
1986).

Based upon the available information on the chemistry and toxicology of petroleum
hydrocarbons, it is possible that petroleum hydrocarbon fuels and oils are mainly
composed of aliphatic and aromatic hydrocarbon compounds and petroleum aromatic
hydrocarbons generally appear to be more toxic than petroleum aliphatic compounds.

Petroleum hydrocarbon products are mixtures of over 250 hydrocarbon compounds.
The various product mixtures produced by the manufacturers are based upon physical and
performance-based criteria and not specific formulas. As a result, the product
compositions can vary depending upon, in part, the crude oil refined to produce the
product, the type of product, the season of the year, and any performance additives
(Alexander, 1994).

Because high concentrations (>1%) of petroleum hydrocarbons in soil have
demonstrated phytotoxic properties, as well as the uncertainty about the fate and transport
of high concentrations of petroleum in soils and upon human health, the specific fuel
nondefault closure levels have maximum limits applied. It is generally recognized that the
toxicity, (human and environmental), of petroleum products increases as the molecular
weights of the compounds decrease (Pepper, 1996).

MATERIALS AND METHODS

The main objective of the present study was to enhance the bioremediation method
of the soils polluted with crude oil by using the natural biodegradable product ECOSOL. It
has been achived an experiment in Green House. The soil was atrtificial polluted with 5%
and 10% crude olil, then was applied the treatment consisting in ECOSOL and bacterial
inoculum.

The experiment has 11 experimental variants with soil polluted 5% and 10% crude
oil, treated with 50g, 100g and 200g ECOSOL/20 kg polluted soil, inoculated and
uninoculated with bacteria selected according to the following experimental scheme:

V1, control (unpolluted soil);

V>, polluted soil with 5% crude oil;

V3, polluted soil with 10% crude oill;

V4, polluted soil with 5% crude oil + 50 g ECOSOL,;

Vs, polluted soil with 5% crude oil + 50 g ECOSOL + bacterial inoculum;
Ve, polluted soil with 5% crude oil + 100 g ECOSOL,;

V7, polluted soil with 5% crude oil + 100 g ECOSOL + bacterial inoculum;
Vs, polluted soil with 10% crude oil + 100 g ECOSOL;

Vg, polluted soil with 10% crude oil + 100 g ECOSOL + bacterial inoculum;
V10, polluted soil with 10% crude oil + 200 g ECOSOL,;

V11, polluted soil with 10% crude oil + 200 g ECOSOL + bacterial inoculum.

The soil used in experiment is a cambic chernozem sampled from Teleorman area.
Chemical characteristics of the soil used in the experiment are presented in table 1.

AN N N N N N NN YR

Table 1
Chemical characteristics of the soil
Soil type pH Organic Carbon (%) Total Nitrogen (%) C/IN ratio
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Calcic chernozem 8,09 2,99 0,279 12,5

The chemical characteristics of the natural biodegradable product ECOSOL used in
the experiment are presented in table 2.

Table 2
Chemical characteristics of the natural biodegradable product ECOSOL
Natural biodegradable Total Organic Phosphorous  Potassium Sodium
product Nitrogen (%) Carbon (%) (%) (%) (%)
ECOSOL 0,935 23,72 0,39 3,32 4,97

The inoculum was developed from microorganisms that occur naturally in the soil
with the addition of crude oil. The microorganisms use the petroleum hydrocarbons as a
source of carbon. It was stimulated the growth of the microbial population by adding the
fibers provided from celluloid wastes.

The density of crude oil used in artificial pollution of soil is been calculated with the

following formula:
m

p=1=m x V1
The value obtained for the crude oil used in the experiment is:
p = 836,9 kg/m®

This value shows that is a light crude oil.

In the first experimental year was observed an increase of biodegradability rate in
accordance with the applied treatment, so the experiment continued. In the second
experimental year was used a plant to observe the influence of crude oil on plant growth
and also to enhance the bioremediation by phytoremediation. The plant used was maize.

RESULTS AND DISCUSSIONS

Petroleum fuel or crude oil contaminated sites have been characterized by the total
of all the petroleum hydrocarbons, called total petroleum hydrocarbons (TPH). In this
paper are presented the influence of crude oil on plant growth.

In figure 1 are presented the maize plants (was choosed one repetition) in each
experimental variant after one month from emergence. The figure shows that in all the
plots were the soil was polluted with 10% crude oil, the plants haven’t rise up even the
treatment was applied.

In the plots were the soil was polluted with 5% the plants rise up with delay, the
plant are at least two times lower than control, and differences between treatments can be
observed after one month.
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Figure 1 Maize plant in each experimental variant after one month from appearence

In table 3 are presented the characteristcs of plants after 5 months from seeding, in
the second experimental year of bioremediation and the first one when a plant was used in
experiment.

The number of plant/plot, the height of plants, the number of leaves and the
biomass are proportional with the treatment. As it can be observed the control presents
values very high for all the parameters analysed, the plots with soil polluted with 5% crude
oil have values lower then control and the plots with soil polluted with 10% crude oil have
no value because the plants did not rise up.
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Table 3
Evolution of plant biomass in all experimental variants and repetitions according with the applied treatment
. . - Plants/plot Height Leaves Biomass
No. Experimental variant Repetition (number) (cm) (number) @)
1 R1 4 138 12 99
2 V4, control (unpolluted soil) R2 5 140 13 113
3 R3 5 139 12 107
4 R1 4 46 7 6
5 V,, polluted soil with 5% crude oll R2 4 53 9 4
6 R3 4 57 8 5
7 R1 - - - -
8 V3, polluted soil with 10% crude oil R2 - - - -
9 R3 - - - -
10 V,, polluted soil with 5% crude oil + 50 g R1 S 57 ! !
11 ECOSOL R2 5 50 7 5
12 R3 5 51 8 3,5
13 Vs, polluted soil with 5% crude oil + 50 g R1 3 S7 8 S
14 ECOSOL + bacterial inoculum R2 4 56 9 5
15 R3 5 52 7 6,5
16 Vs, polluted soil with 5% crude oil + 100 g R1 5 68 9 !
17 ECOSOL R2 4 47 8 6,5
18 R3 5 56 8 5
19 V5, polluted soil with 5% crude oil + 100 g R1 > 83 8 8
20 ECOSOL + bacterial inoculum R2 5 48 9 5
21 R3 5 56 8 6,5
22 - . R1 - - - -
Vg, polluted soil with 10% crude oil + 100 g
23 ECOSOL R2 - - - .
24 R3 - - - -
;2 Vs, polluted soil with 10% crude oil + 100 g E;
ECOSOL + bacterial inoculum
27 R3 - - - -
28 V10, polluted soil with 10% crude oil + 200 g R1 - - - .
29 ECOSOL R2 - - - .
30 R3 - - - -
2; V11, polluted soil with 10% crude oil + 200 g Eé
33 ECOSOL + bacterial inoculum R3 - - - -
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From treatment point of view, can be analysed all the parameters for the soill
polluted with 5% crude oil. The number of plant/plot, the height of plants, the number of
leaves and the biomass are increasing with the treatments applied.

CONCLUSIONS
The experimental study leads to the following preliminary conclusions:

v"In the plots were the soil was polluted with 5% the plants rise up with delay, the
plant are at least two times lower than control, and differences between
treatments can be observed after one month.

v" In all the plots were the soil was polluted with 10% crude oil, the plants haven’t
rise up even the treatment was applied.

v The number of plant/plot, the height of plants, the number of leaves and the
biomas are proportional with the treatment. For all the parameters analysed the
control presents values very high, the plots with soil polluted with 5% crude oil
have values lower then control, proportionaly with the treatment apllied and the
plots with soil polluted with 10% crude oil have no value because the plants did
not rise up.
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REZUMAT

in programele de ameliorare a porumbului, crearea unor hibrizi cu o productibilitate
mare poate fi realizatad prin imbunétatirea potentialului de utilizare eficientd a azotului gi de
densitatea culturii.

Pe baza rezultatelor se observéa cé exista diferente semnificative intre tratamentele cu
azot gi intre hibrizii studiati sub aspectul greutétii boabelor pe stiulete. De asemenea se
observa existenta unor diferente semnificative intre diferitele combinatii hibride in ceea ce
priveste potentialul lor de valorificare pentru ambii factori de intensificare a productiei. Ca
atare, existd o variabilitate evidenté intre combinatiile hibride studiate, care pot fi folosite
pentru a imbunatatii potentialul de utilizare a celor doi factori in programele de ameliorare a
porumbului.

ABSTRACT

In maize breeding programs the development of high yielding hybrids can be
achieved by the improvement of nitrogen use efficiency and plant density. Based on
obtained results we observe significant differences between nitrogen treatments and
studied hybrids regarding the grain weight per cob.

There is also a significant difference between different hybrid combinations
regarding their potential of valorification for both factors of intensifying the production.
According to these data it was observed that there is a considerable variability between
the studied combinations, which can be used to improve the potential of the utilization of
the two factors in maize breeding programs.

INTRODUCTION

Maize hybrids differ in their response to plant density (Luque et al., 2006). Early
maturing maize hybrids tended to be lower in growth rate than the later maturing maize
hybrids (Azadgoleh and Kazmi, 2007). Their potential to grain yield significantly differ
under varying plant density levels due to difference in their genetic potential (Liu et al.,
2004). Although grain yield per plant is decreased, in response to decreasing light and
other environmental resources available to each plant (Pagano and Maddonni, 2007).

In selecting improved cultivars, breeders empirically select those that are more
efficient in terms of nitrogen absorption and utilization. As modern maize genotypes were
selected in the presence of high fertilization, they were consequently selected for their
adaptation to high input (Hirel B. et al., 2001). However, expression of genetic variability
for GY is largely dependent on the level of nitrogen fertilization.

The existence of an interaction of genotype x level of fertilization was shown in maize
by various investigators (Moll et al., 1987; Landbeck, 1995). In addition, it was found that
correlations among various agronomic traits were very different depending upon the level of
nitrogen fertilization (Bertin and Gallais, 2000).
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MATERIAL AND METHOD

The experiment was organized in randomized complete block design with three
repetitions having a plot size of 3.5 m x 10 m. The 15 maize hybrids between the six
inbreed lines were randomized in combinations with three plant density: D; (24 cm x 70
cm, or aprox.60000 plants ha), D, (29 cm x 70 cm or aprox.50000 plants ha™) and D3 (36
cm x 70 cm or aprox.40000 plants ha), and four nitrogen level: No, N33, Ngs, N1go kg ha™.

Data were statistically analyzed using analysis of variance p