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ABSTRACT

Bromus madritensis, Bromus wildenowii, Senecio inaequidens and Euphorbia
prostrata sunt prezentate ca specii straine noi pentru Roméania. Bromus wildenowii a fost
colectat in portul Constanta, Euphorbia prostrata si Senecio inaequidens au fost colectate
in Bucuresti, in timp ce Bromus madritensis a fost colectat atat in Bucuresti, cat si in
Constanta. Modul de introducere a acestora a fost accidental, favorizat probabil de
transporturi. Raspéandirea este limitata in prezent la céateva localizari (Bucuresti gi
Constanta), pe terasamentul cailor ferate sau in locuri ruderale. Toate specimenele se afla
depozitate in Herbarul Universitétii din Bucuresti [BUC].

Bromus madritensis, Bromus willdenowii, Senecio inaequidens and Euphorbia
prostrata are reported as new alien species to Romania. Bromus wildenowii was collected
in Constanta Harbour, Euphorbia prostrata and Senecio inaequidens were collected in
Bucuresgti, while Bromus madritensis was collected in both Bucuresti and Constanta. Their
mode of introduction is accidental, perhaps favoured by transportation. At this moment
occurrence is still limited to few locations, on railway ground and ruderal places. All the
specimens are deposited in Herbarium of University of Bucharest [BUC].

INTRODUCTION

The alien flora of Romania currently includes 435 species, 384 of which are
neophytes introduced after the discovery of America (Anastasiu & Negrean 2005). Species
of alien origin make up about 11.5 % of the total flora of the country (Ciocéarlan 2000). New
alien species are continuously reported (Ciocéarlan & Costea 2004, Sirbu & Oprea 2008)

further increasing the number of non-native taxa in the national flora.
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According to lllustrated Flora of Romania (Ciocarlan 2000) genus Bromus is
represented in our country by 15 native species: B. arvensis, B. benekenii, B. commutatus,
B. erectus, B. hordeaceus, B. inermis, B. japonicus, B. pannonicus, B. ramosus, B.
riparius, B. scoparius, B. secalinus, B. squarrosus, B. sterilis and B. tectorum. Any alien
species of Bromus was reported for Romania before 2005 (Anastasiu & Negrean 2005).
Senecio genus has 25 spontaneous species in Romania: S. aquaticus, S. cacaliaster, S.
capitatus, S. carniolicus, S. carpaticus, S. doria, S. erraticus, S. erucifolius, S. germanicus,
S. glaberrimus, S. grandidentatus, S. integrifolius, S. jacobaea, S. ovatus, S. paludosus, S.
papposus, S. rivularis, S. sarracenicus, S. squalidus, S. subalpinus, S. sylvaticus, S.
umbrosus, S. vernalis, S. viscosus and S. vulgaris (Ciocarlan 2000). Subsection
Chamaesyce of genus Euphorbia has five representatives in our flora, two of them native —
E. peplis and E. canescens, and three of them alien — E. humifusa, E. maculata and E.
nutans (Ciocarlan 2000).

In this paper, short descriptions based on literary data and examined herbarium
specimens, information about occurrence, mode of introduction and ecology of the new
alien plant species to Romania (Bromus madritensis, Bromus wildenowii, Senecio
inaequidens and Euphorbia prostrata) are presented.

MATERIAL AND METHODS

In the period 2004-2008, during field work on invasive plants done in different
places from Romania, we recorded new alien taxa such as: Bromus madritensis, Bromus
willdenowii, Senecio inaequidens and Euphorbia prostrata. Geographic coordinates using
WGS 84 system, some ecological features and plant species associated were registered
for each taxon. Digital photographs were taken in field. Voucher specimens are deposited in
Herbarium of University of Bucharest [BUC]. The taxonomy and nomenclature of species
follow Tutin et al. (1964-1980; 1993) and the definition of invasive status is that used by
Richardson et al. (2000) and PySek et al. (2004).

RESULTS AND DISCUSSION
Bromus madritensis L., Cent. Pl. 1: 5(1755) (Fig. 1) Synonyms: Anisantha madritensis (L.) Nevski,
Zerna madritensis (L.) Panz., Bromus villosus Forssk. Family: Poaceae (Gramineae)

| & \ N \ — f:'v\/‘i l\
\ 1! , \\' TRATE LA \\ S
Fig. 1 Bromus madritensis L. in Bucuresti Triaj, June 2005
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Bromus madritensis belongs to section GENEA Dumort that includes annuals or
rarely biennials species of Bromus, with lanceolate spikelets only when young, then
becoming cuneate, wider at the top, having lower glume 1-veined, the upper 3-veined and
awn longer than the lemma, usually flattened and scabrid (Smith 1980). The stems of
Bromus madritensis is up to 60 cm, erect or ascending, glabrous except sometimes near
the panicle. Leaves are up to 20 cm x 2-4 mm, linear, acute, flat, glabrous or pubescent, the
lower with hairy sheaths and the upper often with glabrous sheaths. Panicle is erect when
young, with branches shorter than spikelets; the spikelets are cuneate, wider at the top, lax,
with 6-10 florets. Lower glume is 5-10 mm, while the upper is 10-15 mm. Lemma is narrowly
oblong-lanceolate, with apical teeth of 2-3 mm and margins somewhat inrolled at maturity.
Awn is 12-20 mm, straight or weakly divaricate. Palea is shorter than lemma (Smith 1980).

In Romania two species of section GENEA Dumort are native: Bromus sterilis and
Bromus tectorum. These are characterized by a drooping panicle, usually lax, with
branches as long as or longer than the spikelets.

According to USDA, ARS, National Genetic Resources Program (2008), the native
distribution range of Bromus madritensis covers Northern Africa (Algeria, Egypt, Libya,
Marocco, Tunisia), Macaronesia (Azores, Madeira Islands, Canary Islands), Western Asia
(Afghanistan, Iran, Iraq, Israel, Jordan, Lebanon, Syria, Turkey) and Europe (Ukraine —
Krym, Albania, Bulgaria, Former Yugoslavia, Greece, Italy, France, Portugal, Spain). As
alien it was reported from Switzerland (Lauber & Wagner 2000), but could be found as
naturalized elsewhere (USDA, ARS, National Genetic Resources Program, 2008).

Occurrence in Romania: Bucuresti Triaj, railways enbankment, 4 VI 2005, leg. G.
Negrean; Bucuresti Triaj, railways, 44°29'01"N, 26°00'37"E, 19 VI 2005, leg. P. Anastasiu
& G. Negrean; Constanta Harbour, railways, 44°10'08"N, 28°39'33"E and 44°10'01"N,
28°38'33"E, leg. G. Negrean & P. Anastasiu.

The mode of introduction is not sure. It is possible that it happened accidentally,
with containers transport.

In its native distribution Bromus madritensis grows in sunny and dry places. We
found it on the embankment of railways, to Bucuresti Triaj associated with Acer negundo,
Ambrosia artemisiifolia, Ambrosia trifida, Antirrhinum majus, Apera spica-venti s. |,
Artemisia austriaca, Bromus tectorum, Capsella bursa-pastoris, Cardaria draba subsp.
draba, Carex hirta, Celtis australis, Clematis vitalba, Crepis nicaeensis, Cynodon dactylon,
Dactylis glomerata subsp. glomerata, Echium vulgare, Erigeron annuus subsp. annuus,
Erysimum diffusum, Erysimum repandum, Festuca valesiaca, Fraxinus pennsylvanica,
Galium aparine, Galium album subsp. pycnotrichum, Hordeum distichon, Lappula
squarrosa subsp. squarrosa, Lepidium densiflorum, Lepidium virginicum, Lolium perenne,
Misopates orontium, Papaver rhoeas, Papaver somniferum, Plantago lanceolata, Prunus
cerasifera, Prunus spinosa, Raphanus raphanistrum, Rapistrum perenne, Rumex patientia
s. |., Sambucus ebulus, Senecio vernalis, Sonchus oleraceus subsp. oleraceus, Triticum
aestivum, Ulmus pumila, Vulpia myuros. At Constanta Bromus madritensis is associated
with Ambrosia artemisiifolia, Ailanthus altissima, Artemisia vulgaris, Capsella bursa-
pastoris, Celtis australis, Galium album subsp. pycnotrichum, Lepidium perfoliatum and
Sonchus oleraceus.

Bromus willdenowii Kunth, Révis. Gram. 134 (1829) (Fig. 2, 3)

Synonyms: Zerna unioloides (Kunth) Lindm., Bromus unioloides Kunth, Bromus
schraderi Kunth, Ceratochloa unioloides (Willd.) P.Beauv., Serrafalcus unioloides (Kunth)
Samp., Bromus catharticus Vahl, Ceratochloa haenkeana C.Presl.

Family: Poaceae (Gramineae)

Bromus willdenowii belongs to section CERATOCHLOA (Beauv.) Griseb. that includes
perennial species of Bromus with ovate or ovate-lanceolate spikelets, strongly
compressed, having lower glume 3- to 5-veined, the upper 5- to 7-veined, lemma and
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glumes strongly keeled on the back and awn much shorter than lemma or often absent
(Smith 1980). Bromus willdenowii is a laxly caespitose plant, with erect or ascending stem,
up to 100-150 cm high. Leaves, 10-20 cm x 3-12 mm, are glabrous or thinly hairy. The
sheaths of upper leaves are glabrous, while those of lower leaves are shortly hairy. The
spikelets are grouped in large panicles, with patent or nodding branches, often longer than
spikelets. The spikelets have 20-40 x 5-10 mm, are lanceolate to ovate, very strongly
compressed, glabrous or scabrid, with 6-12 closely imbricate florets. Glumes are
acuminate, unequal, sharply keeled on the back. Lemma has 14-18 x 5-7 mm, is broadly
lanceolate, keeled on the back, rather corneous, with awn usually absent or up to 1 mm
and weak. Palea is about half as long as lemma. Anthers are up to 4 mm, shorter in
cleistogamous florets (Smith 1980).

No representative of the section CERATOCHLOA (Beauv.) Griseb. is spontaneous in
our country and Bromus willdenowii cannot be confused with other species of Bromus from
Romanian flora.

Fig. 2 Bromus willdenowii Kunth in Constanta Harbour, May 2008.

The native distribution range is South America, but it can be found widely
naturalized elsewhere (USDA, ARS, National Genetic Resources Program, 2008). Smith
(1980) indicates Bromus willdenowii as occasionally cultivated for folder and locally
naturalized in Southern Europe (Azores, France, Portugal, C,W and E Russia).

Occurrence in Romania: For first time we recorded this plant to Constanta Harbour,
on 23 of September, 2004. This year we found it in the same place: Constanta Harbour,
ruderal, near a wall, 12 V 2008, 44°10'12"N 28°39'08"E, leg. G. Negrean & P. Anastasiu.

Mode of introduction: possible with cereals, its location being very close of the berth
for cereals.

Bromus willdenowii grows in ruderal places. Only three species we recorded
around: Echinochloa crus-galli, Sonchus oleraceus and Taraxacum officinale.
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Fig. 3 Bromus willdenowii Kunth, detail on spikelets

Senecio inaequidens DC., Prodromus Systematis naturalis Regni vegetabilis.
Parisiis, 6: 401 (1838) (Fig. 4, 5)

Synonyms: Senecio burchellii DC.

Family: Asteraceae (Compositae)

Senecio inaequidens belongs to section Fruticulosi DC. that includes perennial
plants with narrow leaves, simple, not divided. It is up to 110 cm high, spherically shaped,
with erect stems, more or less glabrous, often numerously branched from the woody base.
Leaves are alternate, bright green, simple, slightly thick, usually with clasping stems at the
base (occasionally petiolate), becoming reduced in size from the base, very variable, from
3to 14 cm long and 0.3 to 1 cm wide, with margins denticulate to coarsely and irregularly-
toothed. Upper leaves are occasionally pinnately-lobed, shortly petiolate, subsessile or
sessile (EPPO 2006). Capitula range from 18 to up to 25 mm diameter, with 12 to 14 bright
yelow ligules and numerous disc florets. A single plant could have about 100 capitula.
Achenes are 2 mm long, cylindrical, pubescent, with a white pappus, 2 to 3 times as long
as achenes, readly detached. They are produced in large numbers.

The native distribution of Senecio inaequidens is to South Africa (Heger & Bohmer
2006), but this species occurs widely as naturalized or invasive: Europe, America,
Australia (EPPO 2006, Heger & Bohmer 2006). In Europe Senecio inaequidens occurs
throughout: Belgium, France and lItaly (Chater & Walters 1976), Switzerland (Lauber &
Wagner 2000), Germany (Haeupler & Muer 2000), Austria (Negrean 2003, 2004, pers.
comm., EPPO 2006), Czech Republic, Denmark, Finland, Hungary, Netherlands, Norway,
Poland, Spain, Sweden, United Kingdom (EPPO 2006).

Occurrence in Romania: Bucuresti Triaj, railways ground, 4 VI 2005, leg. G.
Negrean; Bucuresti Triaj, railways ground, 44°28'57"N, 26°00'41"E, 19 VI 2005, leg. P.
Anastasiu & G. Negrean.
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Fig. 5 Senecio inaequidens DC., detail of inflorescences
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Senecio inaequidens was introduced into Europe with imports of wool from South
Africa. Its presence was first recorded in 1889 in Germany (EPPO 2006). In Romania its
introduction was accidental, possibly carried by rail vehicles.

Considering the ecology, Senecio inaequidens adapts to a wide range of
environments (EPPO 2006), but prefers well-drained and disturbed soils. It can be found
from coastal to mountain areas (up to 1900 m altitude). It grows along roads and railways,
river banks, wastelands. It is also found in forests (in open places after logging or a fire), in
crops (particularly grapevine), fallows, pastures. It can survive in most soils (even salty), it
can stand hot and dry summers and overwinter in areas where temperatures reach - 15°C.
To Bucuresti Triaj, Senecio inaequidens grows vigurously on railway enbankment. Around
its location we recorded the following plants: Acer negundo, Ambrosia artemisiifolia, Apera
spica-venti s. l., Artemisia austriaca, Bromus tectorum, Calamagrostis epigejos, Capsella
bursa-pastoris, Cardaria draba subsp. draba, Carduus nutans s. I., Carex hirta, Clematis
vitalba, Crepis nicaeensis, Cynodon dactylon, Dactylis glomerata subsp. glomerata,
Echium wvulgare, Erigeron annuus subsp. annuus, Erysimum diffusum, Erysimum
repandum, Festuca valesiaca, Fraxinus pennsylvanica, Galium aparine, Hordeum
distichon, Lappula squarrosa subsp. squarrosa, Lepidium densiflorum, Lolium perenne,
Misopates orontium, Parthenocissus inserta, Plantago lanceolata, Prunus cerasifera,
Prunus spinosa, Raphanus raphanistrum, Rapistrum perenne, Rubus caesius, Rubus
canescens, Rumex patientia s. |., Sambucus ebulus, Senecio vernalis, Sonchus oleraceus
subsp. oleraceus, Verbascum speciosum subsp. speciosum etc.

Senecio inaequidens has a high reproductive potential. It is estimated that up to
29,000 achenes are produced per plant and per year, and seeds may remain viable in the
soil for 30-40 years (Ernst 1998 cf. Heger & Bohmer 2006). Achenes are mainly
transported by wind, but also by water, animals and human activities (especially railways).
In addition, vegetative propagation can occur by rooting of stems that touch the ground
(Ernst 1998 cf. Heger & Béhmer 2006). Germination is rapid and massive, and can take
place during most of the year. Germination is also favoured by compacted soils.

According to EPPO (2006), Senecio inaequidens is a poisonous plant containing
pyrrolizidine alkaloides. It is also considered to be the most invasive in Europe.

Euphorbia prostrata Aiton, Hort. Kew. 2: 139 (1789) (Fig. 6, 7)

Synonyms: Chamaesyce prostrata (Aiton) Small, Tithymalus prostratus (Aiton)
Samp.

Family: Euphorbiaceae

According to Smith & Tutin (1968), Euphorbia prostrata belongs to subgenus
Chamaesyce. It is a procumbent annual plant, with branches up to 20 cm. Stem is usually
glabrous below, pubescent above, but to the material collected in Bucuresti the stem is all
over pubescent. Leaves are 6-10x4-6 mm, ovate, obtuse, with asymmetrical base,
serrulate to subentire, sparsely pubescent on both surfaces. Petiole is shorter than 1 mm,
Stipules are also shorter than 1 mm, triangular, the upper free, the lower connate. Glands
are transversely ovate, with small appendages. Capsule are 1.5x1.2-1.5 mm, shallowly
sulcate, sharply keeled, smooth, glabrous except the keels that are ciliate. Seeds are
about 1 mm, ovoid-quadrangular, deeply transversely furrowed, grayish.

Euphorbia prostrata is a Northern American species. According to Flora Europaea
(Smith & Tutin 1968), in Europe is naturalized as a weed and ruderal, occurring in
Portugal, Spain, Italy, Sicily and Greece.

Occurrence in Romania: Bucuresti, lonel Budisteanu Str., ruderal, near a wall,
44°26'36"N, 26°05'23"E, alt. 82 m, 18 X 2008, leg. G. Negrean.

The mode of introduction is unknown, possible accidentally with some ornamental
plants.
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Fig. 6 Euphorbia prostrata Aiton, Bucuresti, October 2008

Fig. 7 Euphorbia prostrata Aiton, detail of branches with leaves and capsules
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Ecology: It grows in ruderal places, with Digitaria sanguinalis subsp. sanguinalis in
the site from Bucuresti.

For Euphorbia species, subgenus Chamaesyce, occurring in Romania, a
dichotomous key is presented below:

12 Seeds SMOON ... 2
1D SEEAS MUGUIOSE ..o 3
2a Seeds 3 mm; leaves entire or almost SO ............ccceenenntn. 1. Euphorbia peplis L.
2b Seeds less than 1.5 mm; leaves serrulate ............. 2. Euphorbia humifusa Willd.
3a Capsule glabrous or patent pubescent ..o 4
3D CapsUle hairy ... 5
4a Capsule glabrous; leaves 10-30 mm, serrate ............. 3. Euphorbia nutans Lag.

4b Capsule patent-pubescent; leaves 3-7 mm, entire or obscurely serrulate ..........
......................................................................... 4. Euphorbia chamaesyce L.

5a Capsule hairy all over; hairs closely appressed .......... 5. Euphorbia maculata L.
5b Capsule hairy on the keelsonly ....................... 6. Euphorbia prostrata Aiton

CONCLUSIONS

Four new alien plants are reported from Romania: Bromus madritensis —
Mediterranean element, Bromus willdenowii — native in South America, Senecio
inaequidens — native in South Africa, and Euphorbia prostrata — native in North America.
Their occurrence is limited to few locations in Bucuresti and Constanta cities, growing in
ruderal places or on railway ground. The species of Bromus and Senecio inaequidens are
naturalized, but the last one could become invasive. This species is known from different
European countries as one of the most invasive alien plants penetrating even the natural
and seminatural habitats. Euphorbia prostrata is a casual species.
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CONSIDERATII PRIVIND PAJISTILE DINTRE VALEA_SARA]'ELULUI Sl
VALEA SLANICULUI, JUDETUL BUZAU

REGARDING GRASSLANDS BETWEEN SARATELULUI VALLEY AND
SLANICULUI VALLEY, BUZAU COUNTY
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Cuvinte cheie: pajisti, habitate Natura 2000, plante rare, stare de conservare, Orchidaceae noi, Vulcanii
Noroiosi, Buzau, Roméania

Keywords: grasslands, Natura 2000 habitats, rare plants, conservation condition, new Orchidaceae, Mud
Volcanoes, Buzau, Roménia

ABSTRACT

Cercetarile a avut drept scop identificarea habitatelor si speciilor de plante de
interes comunitar gi national in pajistile dintre Valea Saratelului si Valea Slanicului, judetul
Buzau, precum gi a factorilor de amenintare. Aceste cercetari au fost efectuate in cadrul
proiectului PN Il NARDUS. Rezultatele obtinute sustin importanta conservativa a acestei
zone §i necesitatea includerii ei in reteaua Natura 2000. De asemenea, pot fi baza pentru
planul de management al sitului ,,Vulcanii Noroiosi de la Paclele Mari si Paclele Mici”.

The main aim of the research was the identification of habitats and plant species of
community and national interest from grasslands between Saératel Valley and Slanic
Valley, Buzau County, as well as of the main threats for these. The research was done in
frame of PN Il NARDUS project. The results emphasise the conservative value of this area
and the necessity to include it in the Natura 2000 network. It could also be the base of a
management plan for the site ,Vulcanii Noroiosi de la Péaclele Mari si Péclele Mici”.

INTRODUCTION

The investigated area is bordered by Golul Grabicina Peak and Pelinului Hill to
North, Slanic River to East, Buzau River to South and Saratel River to West. The relief is
represented by hills (Paclelor Hills) axised on the anticlinal Berca-Arbanasi, with about 20
km length, Northern-Southern orientation, fragmented in Péaclele Mari region of a
transversal rift. The maximum altitude is 598 m on Tocilei Hill (Posea & lelenicz 1971). The
soils are much degraded, mainly represented by levigated chernozem and, on small
surfaces, by salt soil. Because of the general aspect, this area is known as “bad earth”
(Posea & lelenicz 1971). The climate is temperate continental, with the annual average
temperature of 10.6 °C and the annual average quantity of atmospheric precipitation of
570 mm/year. The winds are mainly from North and North-East, with maximum speed of
6.6 m/s.

The area between Slanic and Saratel Valleys became of interest for scientists about
140 years ago, when the French petrologist prospector H. Cognad discovered the Mud
Volcanoes from Berca, Buzau County (Mititelu et al. 1980). Consequently, this area has
been intensely studied by geologists as well as by botanists. Thus, Serbanescu (1936),
Mosneaga (1958), Ciocérlan (1965, 1966a, 1966b, 1968, 1969, 1970, 1972), Mititelu et al.
(1980) and Popova et al. (1981) carried out floristic research on this area, focusing on flora
and vegetation from Slanic Valley and strictly around the Mud Volcanoes from Péaclele
Mari and Péaclele Mici, without extending their studies to Northern and Eastern of area
bordered by Slanic and Saratel rivers.

A small area covering Péaclele Mari and Paclele Mici (Mud Volcanoes), spreading
over 25 hectares, was declared Natural Reserve in 1924. Not only the geologic
phenomenon represented by the mud volcanoes, but also Nitraria schoberi, an Asiatic
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species at their western limit, is protected in this reserve. This plant was identified by
Dimitrie Brandza, based on a material collected by Marcel Brandza (Brandza 1889).

96 hectares covering the region with mud volcanoes were included in the Natura
2000 network as Site of Community Interest (SCI) (ANPM 2006). According to the
standard fact sheet for this site, the habitat 1530 (Pannonic salt-steppes and salt-marshes)
and Crambe tataria occur here, as well as a few other important plants such as Artemisia
santonicum, Atriplex tatarica, Camphorosma anuua, Ephedra distachya, Hordeum hystrix,
Lepidium ruderale, Nitraria schoberi, Taraxacum bessarabicum, Aster tripolium,
Bupleurum tenuissimum, Dianthus guttatus, Halimione verrucifera, Lepidium latifolium,
Limonium gmelinii, Puccinelia distans subsp. limosa (ANPM 2006).

A study carried out between 2002-2004 revealed the presence of 37 rare species
and three types of habitats in this protected area: salty grasslands, steppes grasslands
and Ponto-Balkanic forests (Sarbu et al. 2007). Two of the rare plants are species of
community interest: Echium russicum and Crambe tataria (Sarbu et al. 2007).

All these habitats and species do not occur only in the declared SCI, but also on
wider areas around. They must be protected not only inside the Natura 2000 sites. For this
reason the purpose of our study was to identify the Natura 2000 habitats and species, as
well as other important plants, their status of conservation, and the main threats for these.
We have to mention that our research was limited to the grasslands.

The results of our study upgrade the information about this important area and
represent a valuable tool for management plans.

MATERIALS AND METHOD

The field work was carried out between May and September 2008, using transects
method. Transects were outlined so as to cover the maximum area. For rare plants the
number of individuals was counted and the coordinates were registered in WGS 84
system, using a GPS Garmin eTrex Legend C. Digital photos were taken.

The nomenclature of taxa is according to Flora Europaea (Tutin et al. 1968-1980,
Tutin et al. 1993) and lllustrated Flora of Romania (Ciocéarlan 2000). Rare and threatened
species are according to Romanian Red List (Oltean et al. 1994), Romanian legislation
(OUG 57/2007), European legislation (Council Directive 92/43/EEC, Bern Convention),
and IUCN Red List.

RESULTS AND DISCUSSION

Two Natura 2000 habitats were identified in the investigated area: 1530 Pannonic
salt-steppes and salt-marshes and 62C0 Ponto-Sarmatic Steppes, both of them priorities
for conservation (OUG 57/2007).

Pannonic salt steppes are limited to small surfaces around the Mud Volcanoes from
Péaclele Mari and Paclele Mici, as well as at western of Beciu village and on the valleys of
Péaclele, Muratoarea and Manciu rivulets. We have to mention that around the Mud
Volcanoes from north-eastern of Beciu the soil is nude and characteristic vegetation for
salt steppes is absent. Among plant species recorded in this habitat we mention: Nitraria
schoberi, Halimione verrucifera, Puccinelia distans s.l., Scorzonera cana, Limonium
gmelinii, Artemisia santonicum, Aster tripolium subsp. pannonicus, Elymus elongatus,
Camphorosma annua, Suaeda maritima, Spergularia media. However, Nitraria schoberi
occurs only to Paclele Mari and Paclele Mici, forming phytocoenoses with Artemisia
santonicum: Nitrario-Artemisietum maritimae (Fig. 1). The other salt micro-stations are
characterized by phytocoenoses with Limonium gmelinii and Artemisia santonicum
belonging to association Limonio gmelini — Artemisietum monogynae. The plant richness
of the salt phytocoenoses has acceptable limits, being at least 10 taxa for Nitrario —
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Artemisietum maritimae association and 20 taxa for Limonio gmelini — Artemisietum
monogynae association. No negative indicator species was identified in researched salt
grasslands. The bare ground is above 50% around the Mud Volcanoes from Péaclele Mari
and Paclele Mici, but this is a normal situation.

Assessing the main attributes of the salt phytocoenoses we can conclude that the
salt steppes from the investigated area are in a favourable conservation condition.

Fig. 1 Aspect of vegetation with Nitraria shoberi at Paclele Mici

Ponto-Sarmatic Steppes (Fig. 2) occur on wide surfaces situated between Slanic
and Saratel Valleys, but only about 27 hectares are included as “pastures” in the SCI
“Vulcanii Noroiosi de la Paclele Mari si Paclele Mici” (ANPM 2006). Data about vegetal
associations are limited to the Mud Volcanoes and Slanic Valley. Thus, for this area are
reported: Stipetum capillatae, Stipetum stenophyllae, Chrysopogonetum grylii, Medicagini
— Festucetum valesiacae (Mititelu et al. 1980). Among the characteristic species for Ponto-
Sarmatic Steppes, we recorded: Festuca valesiaca, Chrysopogon gryllus, Dichanthium
ischaemum, Stipa capillata, Stipa tirsa, Stipa pulcherrima, Carex humilis, Teucrium polium
subsp. capitatum, Taraxacum serotinum. Negative indicator species are also present:
Elaeagnus angustifolia, Pinus nigra s.l., Phragmites australis. The bare ground is over 5%
only on the degraded surfaces, especially those overgrazed.

Taking into account the presence of invasive species and the degraded surfaces we
can conclude that the Ponto-Sarmatic Steppes occurring between Slanic and Saratel
Valley are not in favourable conservation condition. This habitat requires special
management measures.

The investigated grasslands are very rich in plant species. In a preliminary study
done in 2008 we recorded over 400 taxa. In regard to rare species, according to literary
data (Mititelu & al. 1980) and our field research, in the region between Slanic and Saratel
Valley there are 39 taxa (Table 1). Some of them were probably erroneously indicated by
Mititelu et al. (1980): Lathyrus pannonicus subsp. asphodeloides, Lotus angustissimus,
Rhinanthus alectorolophus. These species do not occur in this part of the country
(Ciocérlan 2000).
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Fig. 2 Aspect with Ponto-Sarmatic Steppes on Péaclelor Hills

Among the recorded rare species there are three of community interest: Echium
russicum (Fig. 3), Crambe tataria (Fig. 4) and Iris aphylla subsp. hungarica. Taking into
account the limits of their attributes (Goriup 2008), we appreciate that their conservation
condition is favourable. Their chorology is presented below:

Echium russicum — Joseni NE, 45°19'41"N, 026°39'52"E, 16/05/2008, 49
specimens; Policiori SE, 45°20'12"N, 026°40'42"E, 15/06/2008, 104 specimens; Paclele
Village SW, 45°19'24"N, 026°41'38"E, 15/06/2008, 89 specimens; Paclele Village SE,
45°19'34"N, 026°42'35"E, 14/06/2008, 4 specimens; Paclele Mari N, 45°20'34"N,
026°42'24"E, 11/11/2008, 3 specimens; Paclele Mici SW, 45°21'24"N, 026°42'51"E,
16/05/2008, 2 specimens; Magura peak (Paclele Mici NW), 45°21'40"N, 026°42'03"E,
17/05/2008, 5 specimens; Muchea Leoaicei, 45°22'07"N, 026°41'56"E, 15/06/2008, 50
specimens; Beciu NW, 45°22'43"N, 026°41'24"E, 30/07/2008; 6 specimens; Golul
Grabicina N, 45°25'47"N, 026°41'46"E, 30/07/2008; 2 specimens.

Crambe tataria - Paclele Mici SW, 45°21'01"N, 026°41'52"E, 16/05/2008, 3
flowering specimens; Magura peak (Paclele Mici NW), 45°21'39"N, 026°41'58"E,
17/05/2008, 6 flowering specimens; Muchea Leoaicei, 45°22'07"N, 026°41'56"E,
15/06/2008, 10 flowering specimens; Grabicina N, 45°25'37"N, 026°41'44"E, 30/07/2008,
389 non-flowering specimens.

Iris aphylla subsp. hungarica - Paclele Mici S-SW, 45°20'53"N, 026°41'55"E,
16/05/2008, 3 specimens; Dealul Paclele Mici, 45°21'38"N, 026°42'14"E, 17/05/2008, 5
specimens.

Beside these species, orchids make valuable the grasslands from investigated
area. We identified the next taxa, not recorded here previously:

Gymnadenia conopsea — Canesti N, 45°24'20"N, 026°35'55"E 16/06/2008, one
specimen.

Epipactis helleborine - Canesti N, 45°24'21"N, 026°35'58"E 16/06/2008, one
specimen.

Listera ovata — Péaclele Mici SW, 45°21'02"N, 026°41'52"E, 16/05/2008, one
specimen.
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Ophrys scolopax subsp. cornuta (Fig. 5a) — Canesti N, 45°24'21"N, 026°36'07"E,
16/06/2008, 27 specimens.

Orchis coriophora — Paclele Village SW, 45°19'23"N, 026°41'39"E, 14/06/2008, 5
specimens; Canesti NE, 45°24'16"N, 026°36'02"E, 16/06/2008, 5 specimens.

Orchis ustulata (Fig. 5b) — Paclele Village W, 14/06/2008, 7 specimens; Canesti N,
45°24'18"N, 026°36'08"E, 16/06/2008, 26 specimens; Magura peak (Paclele Mici NW),
45°21'40"N, 026°41'57"E, 17/05/2008, 2 specimens; Muchea Leoaicei, 45°22'08"N,
026°41'57"E, 15/06/2008, 5 specimens.

Fig. 3 Echium russicum on Pé&clelor Hills, June 2008
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Fig. 5 Ophrys scolopax subsp. cornuta (a) and Orchis ustulata (b) to Canesti, June 2008
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Table 1 Rare plant species in grasslands between Slanic and Saratel Valleys

No. Taxa RRL Other lists
1. Adonis vernalis R

2. Agrostis moldavica R IUCN-R

3. Allium atroviolaceum R

4. Astragalus dasyanthus R

5. Buglossoides glandulosa R IUCN-I

6. Carex liparocarpos subsp. liparocarpos R

7. Centaurea atropurpurea R

8. Centaurea neiceffii R

9. Centaurea scabiosa subsp. adpressa R

10. Cirsium boujarti R IUCN-R
11. Crambe tataria R HD&OUG57/2007
12. Dianthus guttatus R

13. Echinops ritro subsp. ruthenicus R

14. Echium russicum - HD&OUG57/2007
15. Ephedra distachya R

16. Epipactis helleborine R

17. Gymnadenia conopsea R

18. Iris aphylla subsp. hungarica - HD&OUG57/2007
19. Iris brandzae VIR

20. Lathyrus pannonicus subsp. asphodeloides R

21. Linaria bessarabica R

22. Listera ovata R

23. Lotus angustissimus R

24. Mercurialis ovata R

25. Nitraria schoberi R

26. Ophrys scolopax subsp. cornuta R

27. Orchis coriophora R

28. Orchis ustulata R

29. Plantago cornuti R

30. Platanthera bifolia R

31. Rhinanthus alectorolophus R

32. Sagina apetala subsp. apetala R

33. Salvia aethiopis R

34. Salvia transsilvanica R IUCN-R
35. Scorzonera parviflora R

36. Serratula radiata R

37. Silene viscosa R

38. Stipa pulcherrima R

39. Viola kitaibeliana R

Abbreviations: RRL=Romanian Red List (Oltean et al. 1994), R= rare,
V=vulnerable, I=indeterminate, HD= Habitat Directive, IUCN=International Union for Conservation of Nature,
OUG=Urgency Ordinance of the Government.

We identified as threats for habitat and plant species in the area between Slanic
and Saratel Valleys the following: overgrazing, forestation, presence of invasive species,
developing of infrastructure, tourist activities and garbage deposition. Some grasslands
are mowed, while others are grazed by sheep, goats or oxen. Between Pacle and Policiori
villages, as well as to the West of Beciu village, the pressure on the grasslands is high
because the number of cattle. Numerous paths and patches without vegetation could be
seen in these areas. At Paclele Mari sheep graze Nitraria shoberi.

In the last years the Mud Volcanoes have became more and more interesting for
tourists. As a result, a special road for tourists and a pension with small capacity was built
to Paclele Mici. Their direct impact on habitats and rare species is minor. This year the
construction of a new pension started not far from Paclele Mari. An increase in the number
of tourists is expected, which is likely to put pressure on the environment. These places
are seen as suitable for different events such as car, motorbike and ATV races.

Landslide is a natural phenomenon occurring here frequently. For this reason some
surfaces were forested with Pinus nigra s.l., Pinus sylvestris and Elaeagnus angustifolia.
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At present all of them could be recorded as sub-spontaneous in grasslands. Moreover,
Elaeagnus angustifolia is very spread at west of Paclele Mari and Péaclele Mici where it
forms dense thickets (Fig. 6).

Fig. 6 Grasslands covered with Elaeaghus angustifolia
at eastern of Paclele Mari, June 2008

In Southern of the investigated area we identified a large surface of grassland
covered with abandoned tankers and other materials of the oil industry which have a
negative impact on landscape. Furthermore, the garbage deposit of Berca village could be
a source of environment contamination and degradation.

For plan management of Natura 2000 habitats and species occurring on area
between Slanic and Saratel Valleys we propose:

maintenance of the traditional grazing regime, on special areas, all the
vegetation season;

decrease of the number of cattle in overgrazed areas, especially between
Paclele and Policiori villages;

traditional cutting of hay, after maturation and dissemination of the majority of
plants;

control of invasive species, not only alien ones (e.g. Elaeagnus angustifolia), but
native too (e.g. Phragmites australis). For Elaeagnus angustifolia it is necessary
that smaller trees be removed, larger plants be cut at ground level and stumps
buried or treated with an herbicide (Weber 2005); the local practice consisting of
shrubs cutting from the grassland must be maintained;

limit the forestation to very degraded surfaces, but only with native shrubs or
trees.

CONCLUSIONS

In investigated area situated between Slanicului and Saratelului Valleys, we
identified two grassland habitats of community interest: Pannonic salt-steppes and salt-
marshes (1530*) and Ponto-Sarmatic steppes (62C0*). The first habitat occupies limited
surfaces near the Mud Volcanoes from Péaclele Mari and Péaclele Mici, as well as to West
of Beciu village and on the valleys of Paclele, Muratoarea and Manciu rivulets. Instead, the
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second habitat occupies wider surfaces in this area, dominated by vegetal associations
with Festuca valesiaca, Chrysopogon gryllus, Dichanthium ischaemum, Stipa capillata,
Stipa tirsa. We have to mention that these surfaces are mainly outside of the SCI ,Vulcanii
Noroiosi de la Paclele Mari si Paclele Mici”. We underline that the first habitat is in
favourable conservation condition, while the second one requires some management
measures.

The researched grasslands shelter three plant species of community interest:
Crambe tataria, Echium russicum and Iris aphylla subsp. hungarica. The last two were not
included in the standard list of the mentioned SCI, even though they are present in this
area and were previously reported by Ciocarlan (1968) and Mititelu et al. (1980). Among
the species of national interest mentioned in OUG 57/2007 we only identified Nitraria
schoberi in the researched area. All of these species are in favourable conservation
condition.

Some orchids not previously reported from this region were identified: Epipactis
helleborine, Gymnadenia conopsea, Listera ovata, Orchis coriophora, Orchis ustulata and
Ophrys scolopax subsp. cornuta.

Among threats with high negative impact we can mention the overgrazing and the
presence of the invasive plant Elaeagnus angustifolia. Related to these threats, few
management measures are proposed to keep the habitat and species at favourable
conservation condition.

Taking into account the high plants diversity of these grasslands and the number of
rare elements, we propose to extend the site of community interest ,Vulcanii Noroiosi de la
Péaclele Mari si Paclele Mici” to all area between Saratel Valley and Slanic Valley. This SCI
could be named Paclelor Hills (Dealurile Paclelor).
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THE STUDY AND EVALUATION OF SEVERAL VARIETIES OF
HOT PEPPER

STUDIUL SI EVALUAREA UNOR VARIETA‘[I DE ARDEI IUTE
Apostol, D.,* Pintilie, I.,** Maria Dinu***
*APIA Dolj, **SCDL Igalnita, ***Univ. din Craiova

Key words: hot pepper, spicy, capsaicin.

ABSTRACT

Au fost luate in studiu 8 varietéti de ardei iute de origini diferite, s-au evidentiat
céateva caractere morfologice ale plantelor si fructelor precum gi capacitatea de productie a
acestora.

Soiul de Cayenne (1.05 kg/mp) a fost folosit ca varianta martor pentru celelalte 7
varietéti : Provenienta de Isalnita (2,12 kg/mp), provenienta de Almé&j (2,11 kg/mp),
Provenienta de Corabia (2,04 kg/mp), Sapte Frati (1,44 kg/mp), SCDL -1 (1,51 kg/mp),
SCDL-2 (1,2 kg/mp) si Provenienta de Italia (1,25 kg/mp).

We have studied 8 varieties of hot pepper of different origins by correlating several
plant and fruit morphological characters and the different capacity of production.

The De Cayenne (1.05 kg/mp) variety was used as control in order to achieve the
proposed objectives and was compared to 7 varieties of chili pepper: from /Isalnita (2,12
kg/mp), from Alméj (2,11 kg/mp), from Corabia (2,04 kg/mp), Seven brothers (1,44 kg/mp),
SCDL -1 (1,51 kg/mp), SCDL-2 (1,2 kg/mp) and from lItalia (1,25 kg/mp).

INTRODUCTION

Chili pepper (Capsicum annuum L. spp. annuum, conv. microcarpum Filov) has a
widespread use, both as spice in food industry and as counterirritant in treating
rheumatism. Latest research in the pharmaceutical industry indicates that capsaicin
activates the metabolism and increases body immunity.

The chili pepper varieties cultivated in Romania are limited. Only 5 varieties are
present in “The Official Catalogue of Romanian Cultivars and Hybrids”: Aradean, De Arad,
lute delicios, Picant and lute portocaliu. However, many local populations and varieties, as
well as foreign ones (especially Hungarian) are cultivated on farms and households.

We have studied 8 varieties of chili pepper of different origins by correlating several
plant and fruit morphological characters and the different capacity of production.

BIOLOGICAL MATERIAL AND METHOD

The De Cayenne variety was used as control in order to achieve the proposed
objectives and was compared to 7 varieties of chili pepper that SCDL Isalnita had collected
from farms in Oltenia.

The experiment took place at SDE Banu Maracine, in the didactic field, on a red
brown soil with 2m depth phreatic water.

The planting set-up was modified according the drip irrigation system: 90 cm
between strips, 70 cm between rows in a strip and 30 cm between plants in a row, thus
obtaining a 4-5 plants/row ratio.
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Specific chili pepper technology was applied.

V1 — the control is the De Cayenne variety from ZORZI Italy. The plant has a 50-60
cm length, the bush is roughly spread, with long, base corrugated fruits, dark green at
technical maturity and red at physiological maturity. The average fruit weigh is 3.4 g. The
potential production is 1.05 kg/mp.

V2 — from lIsalnita, Dolj has a 50-60 cm length, a spread bush, dark green at
technical maturity and red at physiological maturity fruits and an average fruit weigh of
11.1 g. The potential production is 2.12 kg/mp.

V3 — from Almaj, Dolj has a 50-60 cm length, a spread bush, light green at technical
maturity and red at physiological maturity fruits and an average fruit weigh of 8.8 g. The
potential production is 2.11 kg/mp.

V4 — from Corabia, Olt has a 40-50 cm length, a spread bush, yellow at technical
maturity and red at physiological maturity fruits and an average fruit weigh of 9.0 g. The
potential production is 2.04 kg/mp.

V5 — Seven Brothers is widely spread all over Oltenia. The bush is compact, spread
from the base, with cluster fructification. The fruits are small, very spicy, erectly set on the
plant, dark green at technical maturity and red at physiological maturity. The average fruit
weigh is 2.8 g. The potential production is 1.44 kg/mp.

V6 — SCDL 1 is the result of a hybrid population selection. The plant is spread and
45-55 cm in length. The fruits are small, very spicy, erectly set on the plant, light green at
technical maturity and orange at physiological maturity. The average fruit weigh is 2.9 g.
The potential production is 1.51 kg/mp.

V7 — SCDL 2 is the result of a hybrid population selection. The plant is spread and
45-55 cm in length. The fruits are small, very spicy, erectly set on the plant, yellow at
technical maturity and orange at physiological maturity. The average fruit weigh is 3.1 g.
The potential production is 1.2 kg/mp.

V7 — from ltaly. The plant is 45-55 cm in length, with a spread bush. The fruits are
small, bell shaped, spicy, erectly set on the plant, dark green at technical maturity and dark
red at physiological maturity. The average fruit weigh is 9.9 g. The potential production is
1.25 kg/mp.

Biometric observations and determinations were taken during the vegetation period;
the obtained data was statistically analysed by variable analysis.

RESULTS AND DISCUSSION

Partial results from chili pepper varieties studied in 2008 at SDE Banu
Maracine are rendered in table 1.
Table 1
Production Capacity of Chili Pepper Varieties

Variety Production + kg/m? Significance
Total kg/mp | Relative
%

V1 (mt) - De Cayenne 1,05 100,0 -

V, — Provenienta de Isalnita 2,12 201,9 +1,07 *kk
V3 - Provenienta de Almgj 2,11 200,9 +1,06 el
V4 - Provenienta de Corabia | 2,04 194,3 +0,99 **
Vs — Sapte frati 1,44 137,1 +0,39

Ve — SCDL 1 1,51 143,8 +0,46

V; — SCDL 2 1,20 114,3 +0,15

Vs - Provenienta de ltalia 1,25 119,0 +0,20

DI 5=0,55 kg/m?; DL1%=0,75 kg/m?; DL0,1%=1,01 kg/m
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Total production (kg/m?) ranges from 1,05 kg/m? (De Cayenne control variety) to 2,12
kg/m? (Provenienta de Isalnita), with a relative production of 201,9% of the control and a
high statistical significance (+1,07 kg/mz). V3 variety, Provenienta de Almaj, differs from V,
only by fruit color at technical maturity and also has a high statistical significance (+1,06
kg/m?). V., variety, Provenientd de Corabia, has a total production of 2,04 kg/m?, also
statistically significant. Vs, Vs, V7 and Vg varieties have total productions that are superior
to the control without being statistically significant.

Table 2
Main Plant Morphological Traits
Variety Stem length Plant Bush shape
to first height (cm)
ramification
(cm)

V3 (mt) - De Cayenne 14,2 48,2 roughly spread
V, — Provenienta de Isalnita 17,6 52,6 spread

V3 - Provenienta de Alma3j 18,4 51,6 spread

V4 - Provenienta de Corabia 21,0 48,2 roughly spread
Vs — Sapte frati - 38,6 compact

Vs —SCDL 1 16,6 48,2 spread
V;—SCDL 2 16,2 51,0 spread

Vs - Provenienta de ltalia 17,8 54,6 spread

The stem length to first ramification ranges from 14,2cm to 21,0cm, except for the
Vs variety, Sapte frati, which branches out from soil surface, with a compact bush and
cluster fructification.

Plant height is highly variable (from 35-40 cm to over 50 cm).

Bush shape is compact for Vs — Sapte frati, roughly spread for V; (mt) - De Cayenne
and V4 - Provenienta de Corabia and spread for the other varieties.

Higher production could be obtained by increasing the plants/surface unit ratio,
especially for the compact bush variety Vs — Sapte frati (beyond 10 plants/m?).

Table 3
Main Fruit Morphological Traits
Variety Length | Diameter | IF | Weight | Fruits Fruit color at maturity
(cm) (cm) L/D (9) per | Technical | Physiological
plant
De Cayenne 8,5 11 7,7 3,4 62 Dark Red
green
10,1 1,7 59 111 39 Green — Red
Provenienta de dark
Isalnita green
Provenienta de 9,4 1,6 59 8,8 52 Light Red
Almaj green
Prov. de Corabia 9,5 15 6,3 9 47 Yellow Red
Sapte frati 5,6 11 5,1 2,8 104 Dark Red
green
SCDL 1 5,3 1.4 3,8 2,9 107 Light Orange
green
SCDL 2 6,2 1,3 4,8 3,1 80 Yellow Orange
Provenienta de 2,2 3,5 0,6 9,9 26 Dark Deep red
Italia green

34




The main fruit morphological traits and some productivity elements are highly
variable.

Fruit length ranges from 2,2cm to10,1cm. Fruit diameter presents low values, from
1,1 cm to 1,6 cm, excepting Vg — Provenienta de Italia with 3,5 cm.

The shape index is the fruit length to fruit diameter ratio and roughly indicates the
fruit shape. A ratio below 1 suggests a globular fruit (Vs — Provenienta), while ratios of 3,8,
4,8 and 5,1 indicate shorter or longer fruits.

The fruit mean weight has lower values for Sapte frati (2,8g), SCDL 1(2,9g), SCDL
2(3,1g) and De Cayenne (3,4g) and higher values for the other varieties (8,89 for
Provenienta de Almaj, 9,0g for Provenienta de Corabia and 11,1g for Provenienta de
Isalnita).

The average fruit per plant number is negatively correlated to fruit size and weight.
Varieties with small fruits have a higher fruit/plant number: 107 fruits/plant for SCDL 1, 104
fruits/plant for “Sapte frati”, 26 fruits/plant for Provenienta de Italia, 39 fruits/plant for
Provenienta de Isalnita and 62 fruits/plant for De Cayenne.

Fruit color at technical maturity is generally green or dark green, except for the
Provenienta de Corabia and SCDL 2 varieties, which present the rare, color yellow. The
predominant physiological maturity color is red, except for orange for the SCDL 1 and
SCDL 2 varieties.

In the future we intend to measure the ascorbic acid and capsaicin content of the
studied chili pepper varieties fruits in order to establish their use (food or pharmaceutical
industry).

Considering chili pepper prices on the free market, all studied varieties are
important from the economical point of view.

CONCLUSIONS

The most valuable varieties from the productive point of view are Provenienta de Isalnita
(2,12 kg/m?), Provenienta de Aimaj (2,04 kg/m?) and Provenienta de Corabia (2,04 kg/m?);
e Provenienta de lIgalnita, Provenienta de Alm&j and Provenientd de Corabia
varieties have the largest fruits;
e Provenienta de Corabia and SCDL 2 varieties have yellow fruits;
o Sapte frati, SCDL 1 and SCDL 2 varieties have a distinct, decorative aspect.
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INSUSIRI EREDITARE IMPORTANTE ALE LINIILOR DE PORUMB
CONSANGVINIZATE

IMPORTANT GENOMIC FEATURES WITH FEW INBRED CORN LINES

H. Badescu, C. Salceanu
Keywords: corn, hybrids, features, inbred lines

ABSTRACT
Variabilitatea fenotipica a unor linii consangvinizate de porumb poate fi interpretata ca
factor de baza in realizarea unui heterozis performant la hibrizii in care sunt incluse liniile
respective.
Liniile consangvinizate se caracterizeaza prin existenta plantelor mai putin viguroase, mai
scunde cu o capacitate de productie mai redusa, ritm de cregtere si dezvoltare incetinite, o
capacitate de adaptare mai scazute, ca urmare a consagvinizarii.
Prin consagvinizare nu se produce intotdeauna o degenerare ci favorizand segregarea gi
exprimarea genelor cu efecte negative gi favorabile, selectia devine mai eficienta.
The phenotypical variability of inbred lines can be interpreted as basis factor in the
achieving of a high heterosis with the hybrids that are those inbred lines included in. The
inbred lines are characterized by the presence of less developed plants, shorter, with a
lower yielding capacity, reduced growing rithm, lower adapting capacity as a result of
inbreeding process. By inbreeding is not always produced the degeneration yet the
segregation and expression of the negative or unfavorable genes. In such conditions the
selection become more difficult. Our research has identified the way these characters can
be avoided.

INTRODUCTION

The researches have been carried out at the Research Station of Simnic, on a brown-
reddish luvic soil within the Plant Breeding Laboratory, Seed Production and Plant
Protection. The material was represented by 13 inbred lines (7 romanian and 6 foreign).
The methodology for the evaluation of the studied material represented by inbred lines
have consisted of experimenting these lines in comparative trials of two rows in three
replications. The planting was performed by the planter, 2-3 seeds in a place. The
eliminating of the exceeding plants was made at 4-6 leaves phase ensuring a density of
50,000 plants/hectare. The experiment was set up using the randomized block method.

MATERIAL AND METHOD

There have been made measurements of the plants during the milk — wax phase of the
corn for each variant measuring 30 plants in order to get an average value. For every line
of the two there was used as control the values of the normal inbred line. The variability
degree of the two studied factors was established by analysis of the variation chain taking
account of x + sx and s%. As we can see, in the case of the plant height the crossing of Ic
349 with the androsterile source has conducted to a more pronounced heterosis in
comparison with the one achieved with Ic 85206, the plant height being at Ic 349 T with
10.8% and with Ic 349 ES with 8.6% more than Ic normal. As regard the height of the main
cob insertion, the values of the androsterile lines are similar with the ones of the
androfertile analogues.
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RESULTS

The results are about the following aspects:
- plant features: the total height (including the panicle), the insertion height of the main
cob, the number of cobs per plant, nr. of leaves per plant, foliar surface, nr. of branches
per panicle.
- cobs features: the length, the number of rows, number of grains in a row, the cob
diameter, the rahis diameter, the grain depth.
- performance features: the grain yield, the dry matter, the grain randament, the mass of a
thousand grains and the mark of cob tilth.
The amplitude of the variation of the values that represent the height of the plants as s%
show a higher uniformity of the normal lines in comparison with the androsterile ones and
of the two, more uniform is Ic 85206. Regarding the insertion height there are not
significant differences in all 6 cases that are the variants of the two analysed inbred lines.
Overall, it can be appreciated that the uniformity of the insertion height show that the
selection works applied during the crossings with the androsterile source have been
properly conducted and the androfertile analogues obtained both with the T type ms and
ES ms have phenotypical uniformity that is indispensable for the obtaining of performant
hybrids.

Table 1

The analysis of the calculated variation with 6 characters of the plant with the

studied inbred lines

Total . Cot_) Number of Foliar Branche SGUT
Genotype height mse_rtlon cobs to surface s/panicl Emerg-

(cm) height 100 pl. (dmz) e bloom

(cm) (prolificit.)

F 408 243* 88* 1.39** 39.52 5.0°% 759.9
F 406 208 55% 1.10 47.26 9.2 750.8
F 403 175 60° 1.17 33.97 13.6%** 750.8
S 235 233 83 1.30* 40.65 9.4 750.8
S 151 220 95** 1.34** 48.42 15.0%** 750.8
S 64 233 93* 1.35** 58.24* | 10.6 769.6
S13 175 83 1.03 44.87 13.4%%* 780.2
K 5361 188 75 1.14 27.37° | 4.2°% 659.3
K 8112 170° 60° 1.11 34.32 4.6"° 740.3
K 9340 215 73 1.15 47.23 4.6"° 793.5
K 7448 193 68 1.20 37.38 4.8"%° 787.8
K 4432 205 90* 1.03 47.72 46" 838.3
K 7619 165° 68 1.17 42.28 4.4%%° 838.3
Media 205 75 1.12 42.15 9.30 766.95
S2E 439.5 69.86 0.01 21.89 0.83 7682.1
DL 5% 37 15 0.13 8.33 1.62 156
DL 1% 52 21 0.18 11.69 2.28 219
DL 0.1% 74 29 0.25 16.50 3.22 309
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Table 2

The analysis of the calculated variation with 6 characters of the cob with the studied inbred lines

Nr. of Average Average
Cob . Nr. of .
Genotype | lenght grains grains in a mass of a Ayerage diam _ of
(cm) rows on a row cob diam. the rahis
cob (@ (cm)

F 408 17.8 14.3 35.3 134.3 3.7 2.4

F 406 16.7 15.6 35.0 146.6 3.8 2.4

F 403 13.6 14.7 28.8 154.3 4.0 2.9

S 235 15.7 16.8 37.4 128.7 3.9 2.8

S 151 13.0 145 325 146.0 4.2 2.6

S 64 18.3 12.9 45, 0%** 150.8 3.2* 2.1
S13 18.8* 15.8 37.8 115.8 35 2.4

K 5361 13.8 12.4 20.8% 93.4% 3.8 2.4

K 8112 14.7 17.3* 29.5 134.8 32.9 2.3

K 9340 16.0 16.6 30.5 140.9 4.0 2.6

K 7448 18.3 13.2 31.3 96.5% 3.6 1.9*

K 4432 16.1 15.1 335 128.0 3.9 25

K 7619 15.3 14.0 30.8 120.2 3.9 2.3
Media 15.9 14.9 32.7 134.6 3.9 2.4

S2E 3.56 2.60 13.40 173.62 0.17 0.06

DL 5% 3.4 2.9 6.5 235 0.7 0.4

DL 1% 4.7 4.0 9.1 32.9 1.0 0.6
DL0.1% 6.7 5.7 12.9 46.5 15 0.9

Table 3

The analysis of the calculated variation for 4 characters of performance with the studied

inbred lines
Average rain .
Genotype yield ’ ’ Dry matter (%) Grain randam. MMB
(%)
(g/ha)
F 408 46.1 78.1 79 328**
F 406 55.5** 75.98 77 263
F 403 46.9 75.7 78 297
S 235 39.8 77.9 72 206°
S 151 47.4 80.5 76 208°
S 64 47.7 78.8 76 229
S 13 29.9% 79.6 72 183"
K 5361 38.3 83.4* 79 260
K 8112 42.6 73.3* 75 315**
K 9340 50.0* 75.8 71 290
K 7448 32.3%" 80.5 78 263
K 4432 44.9 76.0 72 231
K 7619 36.3 80.3 79 231
Media 43.3 78.1 76 252
S2E 18.11 5.70 69.07 732.90
DL 5% 7.58 4.25 14.79 48.19
DL 1% 10.63 5.96 20.76 67.64
DL 0.1% 15.01 8.42 29.31 95.49
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CONCLUSIONS

1. Tphenotypical variation of some inbred corn lines can be interpreted as basis factor in achieving a high
heterosis with the following hybrids.

2. The theorethical researches and the practice of breeding have influenced the hybridation between inbred
lines as the most effective method

3. With the researches about the androfertiie and androsterile inbred lines on a whole there can be
appreciated that uniformity of the plant height of insertion show that the breeding works with the androsterile
source have been properly conducted and the androsterile analogues as T ms type and ES ms have
phenotypical uniformity that is indispensable for the elite hybrids of the future.

4. With all cases of phenotypical differentiation of the studied lines it is close as value with the local inbred
lines and the foreigner ones, cobs features as well as the performance features. This observation illustrates
the fact that the breeding methods have reached a standardization level and the finding of hybrid
combinations overpass the existing material is more and more difficult.
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RESEARCH PAPER REGARDING HUNGARIAN OAK AND TURKEY OAK
GROWTH AND EVOLUTION WITHIN BRUSHES LOCATED IN THE
WESTERN PART OF THE GETIC PLATEAU

lulian Bercea, A. Sararu
*Filiagi Forest Manager's Office, Dolj County, berceaiulian@yahoo.com

*Ramnicu Valcea Forest Manager's Office, 15 Liviu Rebreanu Street, 240276
INTRODUCTION

Ecosystems with Hungarian oaks and Turkey oaks formed stable structures across the
time, but were seriously affected during 1989-1994 by extended draught, followed by
massive drying.

The intensity of the drying phenomenon manifested differently in the case of the two
species, being more intense in Hungarian oaks, in brushes of various ages.

The decline in Hungarian oaks and Turkey oaks resulted in the initiation of research
activities with an extensive character of evaluation of the state of brushes and the degree
of influence on trees.

Draught also affected installed seedlings and the regeneration of Hungarian oak brushes
underwent a difficult period. Very extended surfaces of Hungarian oaks and Turkey oaks in
the studied territory and, especially, in the South of the territory, do not allow for the
restoration of forests by plantations, and the substitution of such species is impossible.
Given the physical-geographical and climate conditions of this territory, Hungarian oaks
and Turkey oaks are the only species likely to make woods and use existing resorts.

Therefore, known solutions for the regeneration of brushes of Hungarian oaks and Turkey
oaks have to be adjusted to the new conditions and optimal solutions have to be found for
the remediation of the process of regeneration of the two species. The behaviour of the
two species is different in what regards the growth of seedlings in the individual
development phase.

Research on growth and development under various concrete conditions will result in
scientific solutions on the possibilities of regeneration in Hungarian oaks and Turkey oaks,
with applicability in production.

Researches were made between 2000 and 2006 in brushes with Hungarian oaks and
Turkey oaks at the West of the Getic Plateau included in the Jiu basin. During the
research, we dealt with difficulties regarding the lack of fructification in Hungarian oaks
and, implicitly, seedlings, in the first years from the commencement of research.

Hungarian oaks and Turkey oaks make up pure or combined brushes and generally
occupy the same places in which soils are heavy, argillaceous (preluvosoils), vertic, and
the climate is draughty, with multi-annual average temperatures ranging from 10 to 11°C
and low precipitations, between 500 and 700 mm. Through physiological adjustments,
Turkey oaks also bear lower temperatures, which is why its area is more extended in
latitude, to the North, but also to the South, including the Hungarian oak area.

The evolution of seedlings was analysed in its development, both during a vegetation
season and from installation to the removal of maternal brush or the closure of the storey
status. The phenomenon includes various aspects and a wide range of situations of which
we chose, for the study, the part which may be observed and determined during a
vegetation season, through the growths occurring in seedlings, as well as the result of
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multi-annual growths summing up the action of ecological factors during a longer time
period.

MATERIALS AND RESEARCH METHOD

For solving goals, a wide range of researches was initiated, developed on site and in the
office. Experimental researches were performed for establishing the most efficient
methods of regeneration of Hungarian oak and Turkey oak, under normal vegetation
conditions, as well as in high oscillation conditions of primary ecological factors.
Experiences refer, firstly, to the study of progressive cutting, which is why permanent
experimental research surfaces were installed. Group cuts of various dimensions, in
various types of woods in the main locations of Hungarian oaks and Turkey oaks in the
studied territory, were opened in such surfaces.

N

P ——

Fig.1 Sample of permanent plot installed both in group cuts and under storey

Inside group cuts, on the direction of the four cardinal points, permanent trial surfaces
were delimitated at equal distances (1 meter), where periodical measurements were
performed on the above-mentioned properties. Likewise, measurements were made on
light and heat, for determining micro-climate conditions by areas in each group cut, as well
as on the daily variation thereof, by seasons and vegetation seasons, using thermometers
and light meters. The complex effect of determinant ecological factors on seedlings in
regenerations was assessed by means of the average height of seedlings and the average
annual increases in height and diameter.

The natural regeneration of Hungarian oak and Turkey oak from seed was followed in
production works and in certain specially created group cuts, where the number of
seedlings per m?, the annual growth, number of annual growths and the size thereof were
determined, corroborated with the evolution of weather in the period or season involved.

Regeneration from sprouts was followed by determining the number of sprouts per stump,
the annual growth, the number of annual growths and size thereof.
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The lack of fructification in Hungarian oaks, in the beginning of researches, imposed the
use of experimental plots in production works. The dynamics of installing seedlings in such
plots did not allow the performance of research on the seedlings installed in the same
seeding year, either because of the too low number of installed seedlings, or because of
the different age of seedlings. The age of Hungarian oak and Turkey oak seedlings has a
very high influence on the growth of seedlings, which is why an experimental block had to
be placed in equivalent resorts, homogeneous under ecological terms, for the
determination and analysis of growth differences, after the very good fructification in
Hungarian oaks in 2003.

Research plots list

Table 1
Number of research plots
No. e} . 0
S | 8% | g8
e - E s T
IS N3 g |, | £
2 S| @ © O c S ° 8o
- 3 | 2| < Soonl| > ) 3.2
O c Y— —_ C O c = e = O
= e | 5/% |B5C8|58 |5 |58
2 2 | = S So= 15> | 2 — 0
% O | 5| © cS5E| gc 5 5 O
o 2| 4|E |£E>3|=8 |E |EZ |
2 gl a | 553188 |& |[gS|°
0 1 2 3 4 5 6 7 8 9
1 |Craiova 6 4 0 0 4 4 0 18
2 |Filiasi 34 0 10 0 8 8 4 64
3 |Strehaia 11 0 5 5 6 6 5 38
4 |Turceni 0 0 0 0 2
5 Motru 0 0 0 2 0
6 [Carbunesti 0 0 0 2 2 0 6
Total 55 4 15 5 22 24 11 132

Researches were made both for seedlings of the same age in both species, following the
evolution thereof during a three-year period (2004, 2005, 2006) and for previously installed
seedlings, existing on sample plots before 2004, for analysing the entire variety of aspects
met in the development of Hungarian oak and Turkey oak seedlings in the studied territory.

The observation method was used for the study of the various ecological and biological
phenomena related to the development and growth of Hungarian oak and Turkey oak as
well as for production works. Apart from the above-mentioned methods, the study of
documents existing in forest districts and directorates, as well as in meteorological stations
in the studied territory, was used.
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RESULTS OF RESEARCHES

GROWTH AND DEVELOPMENT OF HUNGARIAN OAK SEEDLINGS IN A
VEGETATION SEASON

Observations and measurements on the development of the height growth process during
a vegetation season were performed in sample plots in group cuts with various sizes
located in operable brushes. The lack of fructification in Hungarian oaks before 2003 did
not allow for the installation of high density seedlings of the same age, where current,
decadal or decadal group growths could be followed. This is why the evolution of annual
growth in seedlings of various ages was shown, which were installed in the same stationed
conditions and, however, with high brush variability, but, especially, with individual
variability influencing the dynamics of height growth, which is why the causes determining
the dynamics of growth in each seedling. However, the resultant of this high diversity
approximately shows the important moments of beginning of growth, the dynamics thereof,
the stop or resumption of growth.

Under climate terms, 2004 may be characterised as a year with normal precipitations and
temperatures, but with a high alternance in short intervals, of high temperatures and low
temperatures. In July and August, after a few days with very high temperatures, periods
with low temperatures followed, with differences of more than 20°C, which made that the
first hoar-frost in the studied territory be on September 9 in deep and narrow valleys, and
the first hoar-frost over the entire studied territory be on October 10. Therefore, climate
factors influenced both the occurrence of growth and the intensity and dynamics thereof.

Thus, height growth in Hungarian oak seedlings began in the spring of 2004, around
March 20, after the rain of March 12, followed by the high temperatures of the following
days. In the beginning, the growth was low, then increased, reaching a maximum around
April 20, after which a period of slowdown occurred, starting May 10, so that, on May 20,
the first growth was completed. There followed the period of increase of leaves on stems
and the maturation of stems by increasing flexibility and tear resistance, which lasted until
around June 15, 2004.

The 2™ height growth started around June 15, being caused by the abundant rains in the
first decade of the month, followed by moderate warming, sometimes with fog in the
mornings. The duration of intense growth was lower than in the first growth, until July 10,
after which a slower growth period followed, completed around July 26, because of the
very high temperatures in July 7-9.

The 3" increase began around July 27, in a low number of individuals, with ages of more
than 5 years, proceeding from seeds, and in a higher number of individuals proceeding
from sprouts, being caused by the rains in July 27-28, 2004. The growth period was small,
until around August 15, being followed by a slower growth period, completed around
September 10.

The analysis of growths was made in 90 Hungarian oak seedlings in a group cut of 1.5 H,
where the group cut widening cut was made in 2001. Seedlings were well illuminated, with
low density and ages ranging from 1 to 7 years. According to the remarks made in
previous years, in the sample market were research was made, it can be found that in
surfaces with low density of seedlings, in the first years they develop side branches until
accomplishing a soil coverage degree able to create the forest micro-climate, after which
enhanced height growth follows, as it occurred in u.a. 110 E in 2004 (table 2).
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The development of Hungarian oak seedlings in the first years of life where the number of
seedlings installed by square meter is very low, and humidity and temperature conditions
are unfavourable, is the expression of the high adaptability of the species of growing and
developing in conditions of absence of humidity and extreme temperatures starting the 2™
year, they self cut back and then develop the basic branches almost parallelly to the soll,
and, after sufficient closure to the crown of neighbouring seedlings, the vigorous height
growth starts.

Unlike seedlings proceeding from seeds, the annual growth of Hungarian oak
seedlings proceeding from sprouts is 235% higher (table 3). The assignment of the size of
the 1%, 2" and 3" growths for seedlings proceeding from seeds, in comparison with those
proceeding from sprouts, is very different. If the first growth in seedlings proceeding from
seeds represents 72.5% of the total growth, it only represents 49.2% in seedlings
proceeding from sprouts, first growth. The 2™ growth in seedlings proceeding from seeds
represents 25.6%, and in those proceeding from sprouts it is almost equal to the first
growth, representing 36.7%. High differences can also be noticed in the 3" increase, in
seedlings proceeding from seeds, of only 1.9% of the annual growth, and 14.1% in
seedlings proceeding from sprouts. This distribution can only be explained through the
different possibilities of water supply to seedlings during the entire period from the
beginning of each growth and until the completion thereof. The access to light of seedlings
in the sample plots where research was made is the same, both for seedlings proceeding
from seeds and for those proceeding from sprouts.

Dynamics of Hungarian oak seedlings growth over a season of vegetation in 2004 in
u.a. 110 E, U.P. Il Argetoaia, Forest District Filiasi

Table 2
No. |Period Duration of the [Height growths (mm) Growth period Growths
period (days)
For the entire  [Daily Type of period No. of Inmm |In %
duration average days
0 1 2 3 4 5 6 7 8
1 20 111- 20 IV 30 33 1.1 Start of the 1% growth |85 221 72,5
period
2 21 1v-10vV 20 147 7.4 1% growth period
3 11V-20V 10 36 3.6 1* slowdown period
4 21 V-15VI 25 5 0.2 1% stagnation period
5 16 VI-10 VIl |25 62 25 2" growth period 40 78 25,6
6 11VII-26VII 15 16 1.1 2" slowdown period
7 27VII-15VvIE - |19 5 0.3 3 growth period 44 6 1,9
3" stagnation period
8 16VII-10IX |25 1 0
Total 305 169 305 |100
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The difference is given by the size and deepness of the root supplying water and mineral
salts to seedlings. According to the performed observations, the factors starting the growth
process are, for the first growth, the average daily temperature, and, for the immediately
following growths, humidity, as they only started immediately after rain.

For the studied territory, the moment of beginning of growths during a vegetation season
could be highlighted, as the territory lacks precipitations in summer and at the beginning of
autumn.

Apart from temperature and humidity, as determinant factors, the degree of illumination
mostly contributed to the growth and development of Hungarian oak seedlings, highlighted
in pedunculate oaks and common oaks by various researchers (Chirita, 1933; Ciumac,
Constantinescu, 1962; Damian, 1963; Damaceanu, 1960, 1984; Petcut, 1941,
Purcelean, 1963)

Dynamic of Hungarian oak seedlings growth proceeding from sprouts over a
vegetation season in 2004 in u.a. 110 E, U.P. Il Argetoaia, Forest District Filiasi

Table 3
No. |Period |Duration of|Height growths Growth period Growths
period (mm)
Forthe |Daily Type of period No. of [In In%
entire average days |mm
duration
1 2 3 4 5 6 7 8
20 111-20 30 82 2,7|Start of the 1%
\Y growth period
2 [211v- 20 170 8,5|1% growth period 85| 353| 49,2
10V
3 [11V-20 10 78 7,8|1% slowdown
Y, period
4 121V-15 25 23 0,9|1% stagnation
Vi period
5 |16 VI-10 25 222 8,9/2" growth period
Vil 40 263| 36,7
6 |11VII- T5 41 2,7(2" slowdown and
26VII stagnation period
7 |27VH- 19 81 4,3(3" growth period
15VIII
» _ 44| 101| 141
8 |16 VIII- 25 20 0,8|3" stagnation
101X period
Total 717 169 717 (100
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The degree of illumination is usually in indirect proportion with the consistence of brushes.
Additional growths do not occur under the closed storey. According to the observations
made in brushes including Hungarian oaks, the apparition of additional growths in brushes
with consistency of 0.6 — 0.7 is noticed. They are more numerous in seedlings in the
brushes with low consistency and occur in most seedlings in the areas where maternal
brushes were extracted. For the study of the phenomenon, sample plots were installed,
where the size and frequency of annual growths as well as additional growths were
followed (table 4).

As it can be noticed in table 4, additional growths occurred in the seedlings in group
cuts, the 2" growth occurred in 36% seedlings, the 3™ growth in 2%, and no additional
growths occurred in the seedlings outside the group cut, although the brush has a
consistency of 0.5 — 0.6.

Dimension and frequency of annual and additional growths over a vegetation
season in Hungarian oak seedlings in 2004 in u.a. 110 E, U.P. Il Argetoaia, Forest
District. Filiasi)

Table 4
Specifications 1* growth 2" growth 3" growth
S
1S
5 g £ g S
£ 5 £ 5 £ 5 £ E
5 E |3 E |3 E |5 |3
< E E | EolE | s
< o : ge] : o : <
3 £ & £ £ g £ = S £ 2
< © = o 0 © c o 0| o £ D 0| <
) ) 5 S o ) 5 c o ) 5 c o ()
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2 ¢ | 3 8 9 e | 3 8 g 9 3 3 9| 2
] = O > o >
< < = O v < = O n| < = O v <
1 2 3 4 5 6 7 8 9 10 11 12
Group cuts 30,4| 25,9 90,0 100| 25,7 573 36| 25,0 31 2| 56,4
with diameter 3.0 19
of 1.5H
Under a 21,0 7.0 20,0 100 - - - - - - 28,0
Hungarian 30
oak storey
with
consistency of
0.5-0.6

We can also notice differences in the dimension of growths, both between the first growth
(25.9 cm) and the two additional following growths (25.7 cm and 25.0 cm) and between the
dimension of the annual growth of seedlings in the group cut (25.9 cm) and the dimension
of annual growths of seedlings under the storey (7.0 cm).
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In group cuts with dimensions equal to a tree height in u.a. 99 F the 2" increase occurred
only in 5% of the total number of seedlings (table 5). Annual growths are proportional to
the dimension of group cuts, as in u.a. 99 F they are lower than the annual growths of
seedlings in u.a. 110 E. The 2" and 3" growth do not occur under the storey, because of
the lower level of light intensity.

GROWTH AND DEVELOPMENT OF TURKEY OAK SEEDLINGS

In Turkey oaks, the first growth holds the greater percentage, of 89%, and the 2™ growth
of only 10%. Growth begins a few days later in comparison to Hungarian oaks, and the
weight of the first growth is more than 16% higher than in Hungarian oak. 2" and 3"
growths start after a day with precipitations.

Size and frequency of annual and additional growths over a vegetation season in
Hungarian oak seedlings in 2004 in u.a. 99 F, U.P. Il Argetoaia, Forest District, Filiasi

Table 5
Specifications 1% growth 2" growth 3" growth
£
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1 2 3 4 5 6| 7 8 9 10 11 12
Group cuts 69.5| 18.9| 48| 100(7.5| 15 5/ - - - 88.4
with diameter 3 3
of 1,0H
Under a 24.2| 7.5| 28| 100| - - - - - - 31.7
Hungarian 3
oak storey
with
consistency of
0.5-0.6
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The data presented below in table 6 refers to the growth of the entire mass of
seedlings subject to research, but a high individual variability can be noticed as regards
phenological phases, as well as the dynamics thereof, but especially the absolute value of
growths, as the beginning of growths and the dimensions of growth are differentiated in
almost each individual. In certain individuals, the 2" growth is higher than the 1% growth,
and the 3" growth exceeds half of the first growth. The higher proportion of the first growth
in the weight of total annual growth in Turkey oaks is explained through the action of the
physiological mechanisms thereof, which make better use of the periods with lower spring
temperatures, when almost 90% of the annual growth occurs. Perspiration reduces in the
apparition of high temperatures and it is less vulnerable in the absence of precipitations. In
periods with favourable temperatures, Turkey oaks take full advantage of the situation and
perform growths.

This adjustment of the species becomes a favouring factor not only in the
installation of seedlings but also in the growth thereof on colder Northern slopes, as well
as at the basis of shadowed slopes.

Dynamic of Turkey oak seedlings growth over a season of vegetation in 2004
in u.a. 46 B, U.P. Il Bucovat, Forest District Craiova

Table 6
No. |Period Duration|Height growths  |Growth period Growths
of (mm)
period Irorthe |Daily  |Type of period  [No. |in In%
entire |average of mm
duration days
0 1 2 3 4 5 6 7 8
1 [2511-301V 36 142 3,9/1% growth period
30 1VvV-15V 16 23 1,4|1% slowdown
period 68 | 169 | 89
3 |15 V-01 VI 16 4 0,3|1% stagnation
period
4 01 VI-25 VI 25 4 0,2|Beginning of the
2" growth
period
nd
5 25 VI-15 VI 20 13 0,7|2™ growth 70 18 10
period
6 15 VII-05 VI 25 1 0/2" slowdown
and stagnation
period
7 05 VIII-15 VIl 10 1 0,1|3" growth period
8  |16VII-10IX 25 0 0|3 stagnation 35 | 12 1
period
Total 188 173 | 188 | 100
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Similarly to Hungarian oak seedlings, annual growths in Turkey oak seedlings are
lower under storey, in comparison to the seedlings installed in group cuts (table 6). Lower
dimensions of group cuts and the smaller contribution of light also entailed lower growths
of seedlings of only 6.9 cm, whereas growths were even lower under the storey, of 4.5 cm.

Size and frequency of annual and additional growths over a vegetation season in
Turkey oak seedlings in 2004 in u.a. 47 C, U.P. IV Susita, Forest District, Strehaia

Table 7
Specificatio 1% growth 2" growth 3" growth )
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Hungarian 3,0
oak storey
with
consistency
of 0.5-0.6

The development of seedlings at various distances from the seeding tree was
studied in sample plots located in u.a. 153 B, U.P. Il Argetoaia under a seeding Turkey oak
with brush closed around, practically with no side light contribution (table 8).

Measurements were made in two years seedlings of 2002 fructification. Average heights
were determined in sample plots located at 1 meter each on the direction of the four
cardinal points, annual growth was measured and averages were recorded in table 41.
Analysing this table, it results that the greater height is in seedlings at two and three
meters from the tree (22.4 cm, respectively 18.6 cm) and the lowest height is recorded in
seedlings at 5 meters from the basis of the tree (16.4 cm), followed by those on the first
meter at the basis of the seeding tree (18.2 cm). The most fertile part under the tree crown
is in the medium area of the crown projection, at 2 and 3 meters from the basis of the tree
(h=22.4 cm and 18.6 cm) and the less fertile part is at the outside extremity of the crown
projection (h=16.4 cm) and immediately next to the seeding tree (h=18.2 cm).
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Development of 2 years seedling at different distances from the tree collar basis on
the direction of 4 cardinal points under the protection of crown of Turkey oak in u.a.
153 B, U.P. Il Argetoaia, Forest District, Filiasi

Table 8

Distance Average height (cm) on the Average growth (cm) on the direction
from the direction ...........  |...........

basis of the | S |W [N |AveragelE S W N Average
tree (m)

1 2 3 4 5 6 7 8 9 10 11
1 10,7| 25,5| 15,7| 21,0 18,2 5,3] 12,0 4,0/ 8,8 7,5
2 20,5| 32,0 16,8 22,4 82| 22,0 118/ 7,9 12,5
3 17,0/ 19,8| 18,3| 19,1 18,6/ 3,00 8,8 57/ 7.1 6,2
4 17,3 -l 17,1| 20,4 183 7,1 - 6,3 5,0 6,1
5 17,7 22,0 19,9/ 6,0 16,4 4,7 8,0 9,00 2.0 59
Average 16,6/ 24,8| 18,3| 16,7 18,8/ 5,7| 12,7 74| 6,2 7,6

Highest average heights were recorded in the South (24.8 cm) and West (18.3 cm),
being the most fertile zones under the projection of the seeding tree crown. Lowest
average heights were recorded in the East (16.6 cm) and North (16.7 cm).

From the analysis of annual average growths in 2 year Turkey oak seedlings installed
under the projection of the seeding tree crown, the highest growth results at a distance of
2 meters from the basis of the seeding tree (12.5 cm), superposing over the highest
average height of seedlings. The lowest annual average growth was recorded at 5 meters
from the basis of the tree (5.9 cm) and 4 meters from the basis of the tree (6.1 cm). From
the analysis of the average height of seedlings and the average annual height growth, the
most favourable areas for the growth and development of seedlings result, under the
projection of tree crowns. Thus, the most fertile part can be found at two and three meters
from the tree basis, as an effect of the action of determinant ecological factors: humidity,
light and warmth. Humidity and light are faulty close to the tree basis, limiting the
development of seedlings, and humidity becomes faulty to the outside of the crown
projection, due to the storey edge effect, in draught periods or in low precipitations during
summer.

From the analysis on the direction of the four cardinal points of favourable and less
favourable areas under the seeding tree, it results that the most fertile areas are, in order,
the Southern and Western one, resulting both from the analysis of the average height of
seedlings and from the analysis of annual average height growths (table 8).
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Annual additional growths of Hungarian oak and Turkey oak seedlings, especially
the 2" growth in 2003, coincided with the favourable epoch of oak mildew (Microsphaera
alphitoides), occurring in all seedlings of Hungarian oak, Turkey oak and common oak, a
situation ascertained on 23.07.2003, with the opportunity of the measurements in u.a. 46
D. U. P. IV Susita, Strehaia Forest District (fig. 2).

Fig. 2 Hungarian oak and Turkey oak seedlmgs infested by Microsphaera alphitoides

The attack of Microsphaera alphitoides was very strong, affecting young stems, showing a
tendency of drying.

The growth of the root in the first years is more active than the one of the stem. According
to the seedling analyses performed in 2004 and 2005, it results that, after two years of
vegetation, roots had an average length of 23.6 cm in Hungarian oaks and 20.2 cm in
Turkey oaks. The root of Hungarian oak seedlings is richer, with more side secondary
roots than the root of Turkey oak seedlings, which has a very obvious, more vigorous
pivot, with obvious vertical development.

The most active growth of Hungarian oak and Turkey oak seedlings starts early in spring,
which imposes the protection thereof in vegetation, by stopping forest operations and
prohibiting any type of displacement on the occupied plots.

CONCLUSIONS

The height growth in Hungarian oak seedlings starts in spring, around March 20, reaching
a maximum around April 20, after which a slowdown period follows, until May 20, when the
first growth completes. There follows the growth of leaves on stems and maturation
thereof, which lasts until June 15, when the 2" height growth starts, less intense than the
first one, until July 10, completing at the end of this month, because of high temperatures.
The 3" increase begins in a low number of individuals, with ages of more than 5 years,
proceeding from seeds, and in a higher number proceeding from sprouts, being caused
only by rains, until around August 15, completed around September 10. The first growth
occurs in all seedlings, the 2" growth occurs only in a part of the seedlings (20 to 60%)
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and the third growth occurs in a lower number of seedlings (less than 20%), depending on
the age of seedlings, the degree of illumination and weather.

The development of Hungarian oak seedlings in the first years is the expression of
the high adaptability of the species to extreme humidity and temperature conditions. Given
a low density of seedlings, they self cut back starting the 2" year, then develop their basic
branches almost parallelly to the soil, with low height growths, and, after getting close
enough to the crown of neighbouring seedlings and the creation of the forest micro-
climate, maintaining soil humidity more easily, vigorous height growth starts.

The annual growth of Hungarian oak seedlings proceeding from sprouts is 235%
higher than the one of seedlings proceeding from seeds. The assignment of the size of the
1%, 2" and 3" growths for seedlings proceeding from seeds, in comparison with those
proceeding from sprouts, is very different. If the first growth in seedlings proceeding from
seeds represents 72.5% of the total growth, the first growth only represents 49.2% in
seedlings proceeding from sprouts; the 2" growth in seedlings proceeding from seeds
represents 25.6%, in those proceeding from sprouts the 2" growth is almost equal to the
first one, representing 36.7%. High differences can also be noticed in the 3™ increase, in
seedlings proceeding from seeds, of only 1.9% of the annual growth, and 14.1% in
seedlings proceeding from sprouts. This distribution is conditioned by the different
possibilities of water supply to seedlings during the entire period from the beginning of
each growth and until the completion thereof. The difference is given by the size and
deepness of the root supplying water and mineral salts to seedlings.

The annual height growth in Turkey oaks occurs in a proportion of 89% in the first
grown and only 10% in the 2™ growth. Growth begins a few days later in comparison to
Hungarian oaks, and the weight of the first growth is more than 16% higher than in
Hungarian oak. 2™ and 3™ growths start after a day with precipitations. The
commencement of growths is different in almost every individual, the same as the size
thereof. In certain individuals, the 2" growth is higher than the 1% growth, and the 3"
growth exceeds half of the first growth. The higher proportion of the first growth in the
weight of total annual growth in Turkey oaks is explained through the action of the
physiological mechanisms thereof, which make better use of the periods with lower spring
temperatures, when almost 90% of the annual growth occurs, reduce perspiration in high
temperatures and are less vulnerable in the absence of precipitations. In periods with
favourable temperatures, Turkey oaks make full advantage thereof and perform growths.
This adjustment of the species becomes a favouring factor not only in the installation of
seedlings but also in the growth thereof on colder Northern slopes, as well as at the basis
of shadowed slopes. Additional growths occur in brushes with consistency lower than 0.6 —
0.7. Additional growths are more numerous in seedlings in the brushes with low
consistency and occur in most seedlings in the areas where maternal brushes were
extracted.

Diameter growths almost always follow height growths.
They are easily highlighted at the end of the vegetation season.

The growth of the root in the first years is more active than the one of the stem.
According to the seedling analyses performed in 2004 and 2005, it results that, after two
years of vegetation, roots had an average length of 23.6 cm in Hungarian oaks and 20.2
cm in Turkey oaks. The root of Hungarian oak seedlings is richer, with more side
secondary roots than the root of Turkey oak seedlings, which has a very obvious, more
vigorous pivot, with obvious vertical development.
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The most active growth of Hungarian oak and Turkey oak seedlings starts early in
spring, which imposes the protection thereof in vegetation, by stopping forest operations
and prohibiting any type of displacement on the seedling plots.

BIBLIOGRAPHY

1.Abrudan, I.V., 2006: Afforestations. The ,,Transilvania” University of Bra,ov Publishing
House.

2. Badea, O., Tanase, M., 2002: The Romanian Forests Health Condition in 2001. The
Forest Magazine no.

3. Beldie, Al., 1977. Romanian Flora. llustrated determinator of vascular plants. The
Academy Publishing House, Bucharest.

4. Bercea, I., 2002: Sylviculture Elements. The University of CraiovaPrinting House.

5. Bercea, I., 2005: The Hungarian oak and Turkey oak spreading in the Jiu District. In the
Official Report of the Scientific Comunications Session ,, Longlasting Agriculture, the
Future Agriculture” , 1 ' Edition Craiova, 9"-10", 2005. The University of Craiova. The
Agriculture Faculty.

6. Ciumac, Gh. and colab., 1967: Contributions to the Natural Regeneration Study of
sessile oak forests, sessile oak and pedunculate oak forests and Hill Highroads. The
Documentation Center for ForestEconomy, Bucharest.

7. Constantinescu, N., 1973: The Regeneration of Brushes, 2 " edition, Ceres Publishing
House, Bucharest.

8. Costea, C., 1989: The Economy and Management of Forest Industrial Units, Ceres
Publishing House, Bucharest.

9. Daia, M., 2003: Sylviculture. Ceres Publishing House, Bucharest.

10. Damian, I., 1978: Afforestations. The Didactic and Pedagogical Publishing House,
Bucharest.

11. Donita, N., Purcelean, $t., Ceianu, l., Beldie, Al., 1978. Forest Ecology (With
Elements of General Ecology), Ceres Publishing House, Bucharest.

12. Donita, N., 1979: Ecologichal Research in the oak crops Forests of Oltenia in Order to
Establish the Optional Conditions for Growing and Culture Methods greyish Oak, Turkey
oak, Hungarian oak, pedunculate oak, sessile oak), ICAS Manuscris, Final Scientific
Essay, Bucharest.

13. Florescu, Il., 1981: Sylviculture, The Didactic and Pedagogical Publishing
House,Bucharest.
14. Florescu, L.1., 1991: Sylviculture Treatments, Ceres Publishing House, Bucharest.

15. Georgescu, C.C., Morariu, |., 1948: The oak Monography in Romania. ICES Series II,
Bucharest.

16. Haralamb, At., 1967: The Cultivating of Forest Species. 3 " edition revised and
enlarged. The Agro-Sylvic Publishing House, Bucharest.

17. Lazarescu, C. s.a., 1957: The Characteristics Variability of the Turkey oak Acorn. In
The Forest Magazine, no. 10, pag.. 636-637.

18. Marcu, Gh., 1965: The Ecologic and Sylvicultural Study of Hungarian oak forests
Between The OIt and The Teleorman Rivers. The Agro-Sylvic Publishing House,
Bucharest.

19. Marcu, O., Simon, D., 1995: Forest Entomology. The Ceres Publishing House,
Bucharest.

20. Negulescu, E.G., Stanescu, V., Florescu, I.I., Tarziu, D., 1973: Sylviculture, vol. |
and I, The Ceres Publishing House, Bucharest.

21. Tarziu, D., 1994: Ecology: The ,, Transilvania” University Publishing House, Brasov.

55



RESEARCH REGARDING THE RESISTANCE TO SHADE
OF HUNGARIAN OAK AND TURKEY OAK SEEDLINGS

lulian Bercea, A. Sararu
*Filiasi Forest Manager's Office, Dolj County, berceaiulian@yahoo.com
*Ramnicu Vélcea Forest Manager's Office, 15 Liviu Rebreanu Street, 240276

INTRODUCTION

In the extended draught period of 1988-1993, followed by the massive drying of
Hungarian oak and Turkey oak brushes, the reaction of the two species and the various
methods of adjustment and resistance to adversities were observed. The maintenance of
the natural regeneration capacity in Hungarian oaks and Turkey oaks in the occupied
territories was also manifested through the resistance to shade of seedlings installed under
the storey. The behaviour of the two species is different, as Hungarian oaks are installed
naturally and resist under the storey for a longer time, whereas Turkey oaks maintain their
capacity of normally fructifying under draught conditions as well.

Researches were performed in the Jiului basin starting from the area of high pre-
mountainous hills up to the forest steppe, in all types of woods of Hungarian and Turkey
oaks.

The purpose of researches focused on establishing the regime of ecological factors
with a determinant action in the installation and maintenance of Hungarian oak and Turkey
oak seedlings inside brushes under the canopy, as well as the physiological processes
occurring in seedlings and the form of manifestation thereof.

Through the analysis of Hungarian oak brushes with ages of more than 40 years,
under development phases: small wood, medium wood and old wood, we can notice that,
in more illuminated places, where the consistency of brushes descends under 0.85,
seedlings with very different ages were installed, which, in time, acquire the aspect of
bushes and are maintained until the replacement of the maternal brush they proceed from.
This phenomenon is more obvious in brushes affected by the very strong drying of
Hungarian oak brushes in 1989-1994, in the studied territory.

The phenomenon manifested with different intensities in all brushes with ages of
more than 40 years, as the intensity of drying is in indirect proportion to the latitude and
worthiness of the station or micro-station, as a resultant of ecological factors, humidity and
temperature.

The amplitude and intensity of the phenomenon manifested in Hungarian oak
brushes caused concern among those who cared for the administration and maintenance
of woods in this territory. Portions of woods or entire plots, in 1992-1994, had thousands of
trees dried and fallen down, dried on the stem or in various phases of drying, so that they
could not be stocked and marked in due time, without considering the operation and usage
thereof. However, after this phenomenon reached its maximum level, in 1993, after a year
with normal precipitations, in 1994, in brushes with trees able to fructify, the development
on the horizontal of the crowns of remaining trees was noticed, as well as, simultaneously,
the installation of seedlings under the storey. According to some opinions, seedlings
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proceeded from root-suckers, due to the mobilisation of soil and injury of roots with the
opportunity of operation works performed for the extraction and collection of trees affected
by drying. According to the researches performed in this work, it was ascertained that
seedlings proceed from seeds, not from root-suckers.

The capacity of regeneration of Turkey oak brushes and especially Hungarian oak brushes
was also maintained under extended draught conditions and high temperatures during
summer, through the properties of seedlings of resisting to shade under storey for a long
time.

MATERIALS AND RESEARCH METHOD

The installation of seedlings under the storey under different degrees of illumination or
shading and the adjustment thereof to such conditions, so that their existence under the
storey is ensured, was researched in Hungarian oak brushes with different consistency and
in wood parts with various degrees of closure, where light intensity was measured by
means of light meters. For avoiding incongruities between the values displayed by light
meters and the variation of light in different times and different dates, light intensity in
brushes was expressed as a percentage of the light measured in open field, performed with
the same device and on the same date and hour.

Researches were also made in brushes not affected by drying with various consistencies
and degrees of closure, where light intensity was measured in correlation with the
maintenance and development of seedlings in the first two years after the fructification in
2003.

The observation method was used for the study of the various ecological and biological
phenomena such as the shapes of stems and crowns of seedlings, related to the
development and growth of Hungarian oak and Turkey oak as well as for production works.
Apart from the above-mentioned methods, the study of documents existing in forest
districts and directorates, as well as in meteorological stations in the studied territory, was
used.

RESULTS OF RESEARCHES

According to these researches performed in sample plots, it results that, in March, before
the foliation of trees, light represented 49% of the light intensity in an uncovered field, and
45% of light intensity in an uncovered field at a soil level (0.30 m), in brushes with
consistency of 0.6-0.8. If brushes are too thick and have a consistency of more than 0.8, or
sub-brushes are developed, forming a second floor and also present a thick border layer,
the start into vegetation of seedlings is delayed, with light intensity being under 40% with
respect to the one in an uncovered field. The delay may be large enough, and the delay of
the starting of growths coincides with the blooming of hawthorn.

Immediately after the foliation of woods, light intensity in the storey decreases, reaching 6-
25% of the light intensity in an uncovered field, and barely 3% at the level of seedlings.
Under these conditions, seedlings in the second year of vegetation and subsequent years,
stop growth or growth very little (0.1 cm), stems extend, the root almost stagnates, and
leaves become yellow earlier and dry in the next 2-3 years.

In 2005 the resistance under storey of 2 year-old seedlings was followed in sample plots in
brushes with consistency of 0.6-0.8. Thus, at a full consistency of maternal brushes, light
intensity is 4% of the one in an uncovered field, maintaining 27% of the number of
seedlings installed in 2004. At a light intensity of 5% - 8% from the one in an uncovered
field, 30-32% of the number of seedlings installed in 2004 were maintained, and at an
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intensity of 9% - 15%, 35-37% were maintained, and at a light intensity of 30-35% of the
one in an uncovered field, 64-65% of the total number of seedlings in 2004 were
maintained.

If after the first year of vegetation in brushes with full and almost full consistency in which
light intensity has a proportion of 4-5% of light intensity in an uncovered field, 4-15
seedlings per square meter were maintained, enough for ensuring regeneration in the
second year of vegetation, the number of seedlings decreased, reaching 1-4 seedlings per
square meter, not enough for regeneration. This is why in wood portions where light
intensity is less than 5% of the one in an uncovered field, the storey has to be opened in
the seeding year or in the first vegetation year, for ensuring regeneration. It results that in
brushes with consistency of less than 0.8, the opening of the storey can be made until the
third year of vegetation at the latest.

According to the researches performed in 2004 and 2005 in Turkey oak brushes in u.a. 47
C, U.P. IV Susita; 81 D, 80 H, 82 M, U.P. Il Argetoaia; 46 B, U.P. Il Bucovat, regarding the
resistance to shade of seedlings installed pursuant to the good fructification in 2002, the
following resulted:

- in brushes with full consistency in which light intensity has a proportion of 4-5% of
light intensity in an uncovered field, 5-15 seedlings per square meter were
maintained in the first year of vegetation, and 1-5 Turkey oak seedlings per square
meter remained in the second year, not enough for regeneration.

- in parts of brushes with a consistency of less than 0.8 and light intensity between 5-
8% of the one in an uncovered field, 32-35% of the number of installed seedlings
were maintained, and, at a light intensity of 9-15%, 36-39% of the number of
installed seedlings were maintained,;

- in parts of brushes in which light intensity ranges from 30 to 35% of the one in an
uncovered field, 60-65% of the total number of seedlings installed in 2003 were
maintained.

The result of researches and observations on Turkey oak seedlings in the good
fructification of 2002 leads to the conclusion that the resistance to shade of Turkey oak
seedlings is similar to the one of Hungarian oak seedlings and no differences have to be
made regarding the time of brush opening for regeneration works.

According to the observations performed on the itinerary and with the opportunity of
production works, in all Hungarian oak brushes there can be found the existence of a floor
made up of wrongly shaped individuals, presenting deformation in the lower third of the
stem, with large horizontal extension, mostly grouped by two, three or more individuals with
the same starting basis, with an obvious aspect of shrub. Through their shape, they were
considered as individuals proceeding from sprouts or even root-suckers. For clarification,
sample plots were installed, including such individuals with highly different dimensions.
Individuals were extracted with the entire root, and it was found out that they proceed from
seeds, with the following properties:
- at a depth ranging from 5 to 15 cm, the root starts with a strong pivot
penetrating deeply;
- from the same level, the stem branches into two, three individuals, reaching the
soil in an inclined position, under an angle of 150° - 200°;
- all individuals starting from the same root have branches completely covering the
stem on the entire air part, which, because of the development of lateral branches,
is not obviously differentiated,;
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stems and lateral branches develop on the horizontal, under the form of a shrub,
covering the soil on an area of 1 m? - 4 m?;

this is due to the repeated self-cut back of seedlings on a period from 4 to 10
years. The installation of the floor of pre-existing seedlings with the aspect of a
shrub is produced in brushes with ages of more than 40 years, able to fructify, in
which, for various reasons, consistency was reduced under 0.8;

the installation of such forms of seedlings under the storey which show high
resistance to shade is only specific to Hungarian oaks;

in pure Hungarian oak brushes with consistency of less than 0.7, this form of
manifestation and installation of the so-called seedlings represents a sub-floor with
a height of up to 2.5 m, covering the soil in a proportion of 30-70%;

light intensity in the areas occupied with pre-existing individuals with the aspect of
a shrub ranges from 15 to 35% of light intensity in an uncovered field;

the increase of the blank space in the upper ceiling of the maternal brush results

in the activation of the height growth of illuminated individuals, favouring the straightening
and highlighting of a single stem, but with limited effects on the rectitude of the stem and
subsequent growths;

the age of individuals with a shrub aspect ranges from 3 to 40 years;

the installation of individuals with the aspect of a shrub was made in years with
very low fructifications of Hungarian oak, provided that the forest soil does not
present herbs and has a continuous edge layer, able to ensure the germination of
seeds and installation of seedlings from the masts attacked by Balaninus glandium
as well;

the resistance of Hungarian oak seedlings under the storey is explained through
the very strong development of the root and its penetration into the soil up to big
depths, becoming thus able to supply water to the stem which has much lower
growths in the first years for all Hungarian oak seedlings and, especially, for those
installed under the almost closed storey (fig. 1);
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Fig. 1 Sample of Hungarian oak with shrub look in u.a. 124, U.P. lll Seaca de Padure

the self-cut back of Hungarian oak seedlings installed under the storey is first
conditioned by the absence of light and second by the absence of humidity, which is
explained through the resistance of seedlings under the storey in all stations where
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Hungarian oaks grow, starting from the forest steppe where the lack of water is
higher up to the area of high hills in the studied territory, where soil humidity is
enough for the requirements of the species;

- this way of installation and resistance of Hungarian oak seedlings under the
storey (fig. 2), can be found in all types of woods and stations, where the installation
of sub-brushes or other main basic or combined species is limited by the lack of
humidity;

- the phenomenon also explains the exclusive constitution of pure Hungarian oak
brushes in stations with heavy soils and low humidity existing on the plateaus in the
Southern part of the studied territory;

- this floor only misses in brushes with a consistency under 0.8, with intense
grazing, especially in spring, before the foliation of woods;

- the remaining of shrub-looking individuals in the future brush is only useful for the
constitution of the storey state, as they shall be extracted upon care cuts (cleanings
or thinnings),

Fig. 2 Growth of Hungarian oak seedlings under canopy with shrub look in 99 F, U.P.
Il Argetoaia, Forest District Filiasi

-the installation and constitution of seedlings under this form, frequently with an aspect
of sub-floor of vegetation in pure Hungarian oak brushes represents the expression
of resistance to draught of the species and keeping the soil capacity of receiving
seeds by maintaining a certain degree of humidity in the soil and by maintaining the
grass layer under limits not preventing natural regeneration through seed (fig. 3);

-wrongly shaped seedlings, with a shrub aspect, installed under extreme conditions and
lack of fructification 5-10 years before the first regeneration cuts may be used as
valid seedlings, participating in the constitution of the new brush, only after the cut of
shrub-looking individuals under the soil level, in the previous year to the first
regeneration cut. In the studied territory, such works are performed in the range of
activity of Strehaia Forest District with good results.
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- mature brushes, which were originally made up of such seedlings as well, include
individuals presenting deformation in the package area, similar to individuals proceeding
from sprouts.

Fig. 3. Growth of Hungarian oak seedlings under canopy with shrub look in u.a. 47 D,
U.P. IV Susita, Forest District Strehaia

Researches and observations made in brushes also including Turkey oaks highlight
that this species does not have the capacity of Hungarian oaks of resisting under the storey
for a very long period of time, a period in which they undergo the above-described phases
for Hungarian oak, regarding repeated self-cut back and the shrub aspect taken by
Hungarian oaks in low light intensity.

For this reason pure Turkey oak brushes, with a consistency of less than 0.8, do not
include Turkey oak individuals with a shrub aspect, proceeding from seeds, similarly to
Hungarian oaks. Turkey oaks remaining in mature brushes are grouped in holes with
dimensions of more than 6-7 m?, are highlighted in regeneration groups and represent pre-
existing seedlings.

In research plots located in U.P. Il Argetoaia, u.a. 112 C, 112 B, 99 F, 110 E, both height
growths and the number of Turkey oak seedlings installed in 2004, from the fructification of
2003, were followed, and the following were noted:

- the average height growth in the first year (2004) was 11 cm, and only 3.7 cm in the
second year;

- the number of seedlings removed in the second vegetation year was very high,
about 80%;

In the same sample plots located under the storey, in brushes with full consistency and no
incoming side light, height growths in 2005 were determined for seedlings of various ages,
with the following results:
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average annual height growths decrease with the age, as follows: the growth is 8.0

cm in seedlings of 1 year; 7.4 cm in 2-year seedlings; 6.0 cm in 3-year seedlings; 5.1 cm in
4-year seedlings; and 4.0 cm in 5-year seedlings;

seedlings of more than five years were found in no sample plots, allowing us to

conclude that, in the given conditions, Hungarian oak seedlings resist no more than five
years under the storey.

1.

4. CONCLUSIONS

Hungarian oaks have the capacity of being installed under the storey under certain
limits of light intensity, in direct correlation to the opening of the brush. At a full
consistency of maternal brushes, light intensity is 4 % of the one in an uncovered field,
maintaining 27% of the number of seedlings installed. At a light intensity of 5% - 8%
from the one in an uncovered field, 30-32% of the number of seedlings installed were
maintained, and at an intensity of 9% - 15%, 35-37% of the total number of seedlings
were maintained. At a light intensity of 30-35% of the one in an uncovered field, 64-65%
of the total number of installed seedlings were maintained.

In brushes with full and almost full consistency in which light intensity has a
proportion of 4-5% of light intensity in an uncovered field, 4-15 seedlings per square
meter were maintained, enough for ensuring regeneration. In the second year of
vegetation, the number of seedlings decreased, reaching 1- 4 seedlings per square
meter, not enough for regeneration. In wood portions where light intensity is less than
5% of the one in an uncovered field, the storey has to be opened in the seeding year or
in the first vegetation year, for ensuring regeneration.

In brushes with consistency of less than 0.8, the opening of the storey can be
made until the third year of vegetation at the latest.

In pure Hungarian oak brushes with ages of more than 40 years, there are
seedlings with a shrub aspect, whose origin was not established in specialised papers.
Researches have shown that all individuals proceed from seeds and have the following
characteristics:

- at a depth ranging from 5 to 15 cm, the root starts with a strong pivot penetrating
deeply;

- from the same root level, the stem branches into two, three individuals, reaching the
soil in an inclined position, under an angle of 150° - 200°;

- all individuals starting from the same root have branches completely covering the
stem on the entire air part, which, because of the development of lateral branches, is
not obviously differentiated;

- stems and lateral branches develop on the horizontal, under the form of a shrub,
covering the soil on an area of 1 m? - 4 m?;

- the stems of this individuals acquired the above-mentioned shape by repeated self-
cut back of seedlings, for a very long time, from 4 to 10 years;

- the installation of the floor of pre-existing seedlings with the aspect of a shrub is
produced in brushes with ages of more than 40 years, able to fructify, in which, for
various reasons, consistency was reduced under 0.8;

- the installation of such forms of seedlings under the storey which show high
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resistance to shade is only specific to Hungarian oaks;

- in pure Hungarian oak brushes with consistency of less than 0.7, this form of
manifestation and installation of the so-called seedlings represents a sub-floor with a
height of up to 2.5 m, covering the soil in a proportion of 30-70%;

- light intensity in the areas occupied with pre-existing individuals with the aspect of a
shrub ranges from 15 to 35% of light intensity in an uncovered field;

- the increase of the blank space in the upper ceiling of the maternal brush results in
the activation of the height growth of illuminated individuals, favouring the
straightening and highlighting of a single stem, but with limited effects on the
rectitude of te stem and subsequent growths;

- the age of individuals with a shrub aspect ranges from 3 to 40 years;

5. A year after the opening of group cuts, natural removal in group cuts ranges from
20 to 63%, and under the storey around group cuts it ranges from 54% to 70%.
The stronger removal in the first year occurred in group cuts with low dimensions
(0.5 H), and, under the storey, stronger removal occurred where the consistency
of the brush is higher. In years with enough humidity, light is the main factor in
the natural removal of seedlings. Thus, the more light is supplied, the more the
proportion of removed seedlings decreases.

6. The natural removal of Hungarian oak and Turkey oak seedlings is a complex
process which manifests differently, depending on the unfavourable resultant of
determinant ecological factors, light, soil humidity and heat, specific to the two species, to
which the density of seedlings in the involved area is added, as well as the variability of the
genetic adjustment of the species, manifested in portions in the extreme amplitudes of
limitative manifestation of one of the ecological factors. The main factor influencing natural
removal is light, followed by soil humidity and very high extreme temperatures.
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DETERMINAREA PERFORMANTELOR AGRONOMICE LA CA]'IVA
HIBRIZI DE FLOAREA-SOARELUI (HELIANTHUS ANUUS)

THE AGRONOMIC PERFORMANCES DETERMINATION TO SOME
SUNFLOWER (HELIANTHUS ANNUUS L.) HYBRIDS

Bonciu Elena, lancu Paula, Soare, M.
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ABSTRACT

Din floarea-soarelui, planté oleaginoaséa cu floare distincta, se obtine un ulei care
contine mai multa vitamina E decét oricare alt ulei vegetal. In cea mai mare parte, uleiul de
floarea-soarelui este folosit in alimentatie.

Acest studiu a fost initiat pentru a evalua performantele agronomice la cétiva hibrizi
comerciali autohtoni de floarea-soarelui, cat si pentru a determina variabilitatea genotipica
a acestora, in conditiile ecologice din Oltenia. Experienta a fost amplasata la S.D. Banu-
Maéréacine, intre anii 2004-2007.

Au fost utilizati 5 hibrizi de floarea-soarelui, alaturi de martorul Favorit. Rezultatele
obtinute au demonstrat existenta unor diferente semnificative intre toate caracterele de
productie investigate. De asemenea, conditiile ecologice au avut o influentd semnificativa
asupra parametrilor agronomici ai genotipurilor experimentate.

Pe baza rezultatelor obtinute dup& cei 4 ani de experiente, putem concluziona cé&
hibrizii de floarea-soarelui Performer si Saturn au inregistrat cele mai semnificative
performante agronomice, iar potentialul lor ridicat de productie, atat de seminte cat si de
ulei, ii recomanda ca hibrizi de succes in regiunea Oltenia.

The sunflower is a distinctive, flowering plant, the seeds of which contain a valuable
edible oil that contains more Vitamin E than any other vegetable oil. Most sunflower oil is
used in food products.

Therefore, this study was initiated to evaluate the agronomic performances of some
commercially available oilseed sunflower hybrids, and to determine the genotypic
variability among the genotypes under Oltenia ecological conditions. A field study was
conducted on the Banu-Maracine Research Station during the 2004 and 2007 years.

In this study, 5 sunflower Romanian hybrids, in the presence of a control hybrid
(namely Favorit) were used. The results showed that the genotypes differed significantly in
all the characteristics investigated. Similarly, ecological conditions had a significant
influence on the agronomic parameters of the genotypes.

The present paper suggests that higher seed yields may be achieved through the
use of hybrid genotypes under the region’s conditions. Based on these 4 years’ data, it can
be concluded that Performer and Saturn sunflower genotypes with their higher seed and
oil yield could be successfully grown under Oltenia region.

INTRODUCTION

Sunflower continues to be (after soybean) a world leader of the plants with high
nutrition’s value, as it is considered a miraculous source of food and a therapeutic miracle
in the treatment of many diseases.
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The sunflower crop in Romania has registered a large variation related to the
cultivated area. In average in Romania in every year were cultivated about 850000 ha with
a medium yield/ha of 1300 kg/ha (FAO, 2006).

The achievement of a genetic diversity by cultivating more hybrids with different
reactions at the conditions of environment, with different precocity, constitutes the simplest
and the most secure way of reduction of the fluctuation of the production of the sunflower.
If the technological elements are to a great extend firmly and correctly applied, and the
climatic conditions practically incontrollable, the genotype is the most dynamic factor of
influence of the productivity of the sunflower.

Successful oilseed-sunflower cropping depends on the yielding ability of genotypes,
as well as on the reliability of production systems. Numerous studies have been conducted
to evaluate the agronomic performances of commercially available sunflower genotypes in
different areas of Romania.

Although a large number of sunflower hybrids for production have recently been
released, the yield capabilities of these genotypes have not been studied under south
Oltenia conditions.

MATERIALS AND METHODS

A field study was conducted on the Banu-Maracine Research Station during the
2004 and 2007 years. The experiments were performed in a red preluvosoil with 11.6 g kg
-1 organic matter and pH of 7,2. The precipitations values were collected from a
meteorological station and are presented in fig. 1.

The experiment was established as a randomized complete block design with 4
replicates. The biological material used for the experiment has been represented by 5
sunflower Romanian hybrids, in the presence of a control, namely: Select, Rapid,
Performer, Minunea, Saturn and Favorit (Ct.). The density used was 50000 plants/ha,
under non irrigated conditions.

There were performed both in the field and lab measurements and determinations
regarding the variability of productivity traits: the capitulum’s diameter, the number of
seeds to the capitulum, MMB and the membranes percentage, as well as the seeds
production and the oil volume in the seeds.

The sunflower genotypes were hand-harvested at the stage of physiological
maturation when the back of the head had turned from green to yellow and the bracts were
turning brown (in the second week of September in both years). At harvest, 10 plants from
each plot were selected for determining the capitulum’s diameter, the number of seeds to
the capitulum, MMB and the membranes percentage. Seed oil content (% dry matter) was
determined using the Soxhlet method.

All data were analyzed by analysis of variance for individual years and combined
over the years.

RESULTS AND DISCUSSION

In this study, significant year x genotype interactions for capitulum’s diameter, the
number of seeds to capitulum, 1000-seed weights, seed oil content and seed yield were
observed. Differences observed among the genotypes were probably related to genotypic
variation, as reported by different authors.

The differences between the years were largely caused by climatic conditions,
particularly precipitation (fig. 1). The higher adaptation of some hybrids to different
climatically conditions represent an important step into obtaining high and qualitative
yields. In general, the environmental conditions in 2005 and 2006 were more favorable for
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the growth of sunflowers than those in 2004 and 2007. The average precipitation for 2005
(968,6 mm) was higher than that observed (333,4 mm) in 2007.

The sunflower capitulum’s has a variable diameter, according to the genotype and
the environment conditions. These were one of the most important yields elements
determinate at the studied sunflower hybrids. Experimental results concerning the
variability of the sunflower capitulum’s diameter are reported in fig. 2. In this respect, the
researched cultures have registered values between 17,9 cm (Select) and 21,1 cm
(Performer). Most capitulum’s diameter differences can be attributed to genotypic
variation, which is in agreement with several other reports (2,7).

There is a positive correlation between the capitulum’s diameter and the seeds production.

Fig. 1. The precipitation value (mm) registred in different years (2004-2007)
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Fig.2. Variability of the capitulum diameter (cm) to some
sunflower hybrids (the average on the years 2004-2007)
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The obtained results regarding the number of seeds to the capitulum, are reported
in fig. 3. Thus, we state that hybrid Performer has reached the maximum number of seeds
(768), while hybrid Minunea has registered the lowest number of seeds (687).

Fig. 3. Variability of the number of seeds to the capitulum to some sunflower
genotypes (the average on the years 2004-2007)
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From the analysis of fig. 4 results that during the average on the year 2004-2007,
the most significant 1000-weight value was reported at hybrid Performer (72,5 g), but the
lowest membranes percentage was reported at hybrid Saturn (22,5%).

Towards the control, hybrid Rapid reported the smallest 1000-weight value (62,3 g),
and hybrid Performer reported the highest membranes percentage (24,8%). This variation
in seed weight most likely resulted from genotype differences. The genotype responses in
this study were probably genotype-dependent. There is a positive correlation between the
low membranes percentage, the high 1000-weight value and the seeds production.

Fig. 4. The 1000-seed weights value (g) and the membranes percentage
(%) to sunflower hybrids studied (the average on the years 2004-2007)
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In table 1 there is reported a synthesis of the production results of the sunflower
genotypes experimented. Seed oil content was significantly influenced by genotype. Seed
oil content depends on genotype but is also affected by environmental conditions and
cultural practices.

Previous studies reported that seed oil content could vary widely with plant variety
and growing conditions. The potential yield of sunflower is highly dependent on
environmental conditions during the life of the crop. In the present study, seed yield was
substantially influenced by both genotype and year. We observe that hybrid Performer has
clearly separated from the control, registering a seeds production of 2150 kg/ha, but the
most significant oil content value was reported at hybrid Saturn (53,5%).

It is interesting to note that all of the hybrids yielded more seed than the Favorit
genotype, which was included in this study as a standard genotype recommended for the
region according to previous study results. Again, the seed yields of the genotypes
investigated in the present study were comparable to those reported for this region in
previous studies. The sunflower genotypes produced higher seed yields in 2005 and 2006
than in 2004 and 2007. However, the higher yields in these years were due to more
favorable weather conditions, particularly precipitation. A differential response occurred
among the genotypes in the average on the years 2004-2007. This caused a significant
year X genotype interaction.

Table 1
The variability of seeds production and the oil content to some native sunflower hybrids cultivated in
the central area of Oltenia
(The average on the years 2004-2007)

Seed Oil content

Crt. Hybrid production +d Signification (%)
no. (kg/ha) (kg)

1 | Favorit (Ct.) 1710 - - 50,1

2 | Saturn 2112 +312 X 53,5

3 | Minunea 1765 -35 - 50,1

4 | Performer 2150 +350 XX 49,3

5 | Rapid 1770 -30 - 51,2

6 | Select 1855 +55 - 49,5

DL 5%=285 kg/ha DL 1%=321 kg/ha DL 0,1%=350 kg/ha
CONCLUSION

1. The results showed that the genotypes experimented differed significantly in all
the characteristics investigated. Similarly, ecological conditions had a significant influence
on the agronomic parameters of the genotypes.

2. The experimental results prove the variability of productivity traits to the
sunflower genotypes studied. The genetic potential of the yield components and vyield
capacity are different at the researched sunflower hybrids.

3. The yield component number of seeds to the capitulum can be successfully used
in indirect selection for sunflower yielding capacity.

4. The mutability of the seeds production and the oil content at the studied hybrids
prove the value of hybrids Performer and Saturn, as well as their advantage regarding
adaptability to the environmental conditions within the central area of Oltenia.

5. According to the results of the current study, it can be concluded that Performer
and Saturn hybrids with their high seed and oil yield can be suggested as the best
genotypes under the ecological conditions of Oltenia. However, we see a need for
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conducting additional genotype performance studies including recently developed
sunflower genotypes.
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POTENTIALUL GENETIC DE PRODUCTIE LA CATIVA HIBRIZI DE
FLOAREA-SOARELUI CULTIVATI IN OLTENIA

THE GENETIC YIELDING POTENTIAL TO SOME SUNFLOWER HYBRIDS
CULTIVATED IN OLTENIA REGION

Bonciu Elena, Voica, N.

Cuvinte cheie: floarea-soarelui, hibrizi straini, potential genetic, ameliorare.
Keywords: sunflower, foreign hybrids, genetic potential, improvement.

ABSTRACT

In scopul stabilirii celor mai productive genotipuri care pot fi cultivate cu succes n
Oltenia, au fost investigati 5 hibrizi stréini de floarea-soarelui, impreuna cu un hibrid
autohton de control, sub aspectul variabilitatii  potentialului genetic de productie al
acestora, precum gi variabilitatea unor elemente componente ale productiei.

Hibridul Flavia a demonstrat o excelentd adaptabilitate la conditiile de cultura din
zona experimentata, de aceea, poate fi recomandat pentru extinderea in productie, in
combinatie cu hibrizi roméanesti de floarea-soarelui, in scopul imbunatatirii diversitatii
genetice, care sa asigure productii mari $i constante de seminte si ulei la unitatea de
Suprafata.

Rezultate bune a inregistrat, de asemenea, si hibridul strdin Barolo, care poate fi
extins in culturd gi, eventual, introdus in programul de ameliorare a florii-soarelui, ca
material parental valoros pentru obtinerea de noi hibrizi, mai productivi si de calitate.

Imbunatatirea diversitatii genetice prin cultivarea unui sortiment de hibrizi cu reactie
diferitad la conditiile de culturd si mediu, cu perioade diferite de vegetatie, constituie cea
mai simplé si siguré cale de reducere a fluctuatiei productiei de seminte la floarea-soarelui.

In order to establish the most productive genotypes that can be -cultivated
successfully in the Oltenia region, it was investigated the behavior of 5 foreign hybrids,
together with a Romanian control, under the aspect of variability of the genetic yielding
potential and some fructification traits.

The Flavia foreign sunflower hybrid have demonstrated an excellent adaptability to
environmental conditions of the experimental area, and thus it is recommended to be
expended into production in association with Romanians hybrids, in order to achieve a
genetic diversity which should suppose great and constant yield of seed and oil per area
unit

The best results have been obtained by the Barolo sunflower hybrid too, these
being able to be extended in culture and, eventually, introduced in the programme of
improving the sunflower as valuable producers.

The achievement of a genetic diversity by cultivating more hybrids with different
reactions at the conditions of environment, with different precocity, constitutes the simplest
and the most secure way of reduction of the fluctuation of the production of the sunflower.

INTRODUCTION
Sunflower is a major source of vegetable oil in the world. Worldwide production of

sunflower has increased steadily since the last revision of some publication. Domestic use
and export of non-oilseed sunflower has also increased.
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Manny sunflowers hybrids have been selected for optimal performance in multiple
markets and various growing conditions. Performance traits and characteristics that should
be considered when selecting the right sunflower hybrids include cross type stand ability,
maturity, drought tolerance and yield potential. Expanded world production of sunflower
resulted primarily from development of high-oil varieties by plant scientists and more
recently by the development of hybrids.

Sunflower is widely grown in the world where the climates are favorable and a high
quality oil is desired. The achievement of a genetic diversity by cultivating more hybrids
with different reactions at the conditions of environment, with different precocity,
constitutes the simplest and the most secure way of reduction of the fluctuation of the
production of the sunflower. If the technological elements are to a great extend firmly and
correctly applied, and the climatic conditions practically incontrollable, the genotype is the
most dynamic factor of influence of the productivity of the sunflower.

Successful oilseed-sunflower cropping depends on the yielding ability of genotypes,
as well as on the reliability of production systems. Numerous studies have been conducted
to evaluate the agronomic performances of commercially available sunflower genotypes in
different areas of Romania.

MATERIAL AND METHODS

The experiment has been located at no irrigated, following the method of multi-
stage blocks, in the years 2005-2007. The biological material used within the experiment
consisted of 5 foreign sunflower hybrids, along with the Romanian Control Favorit, namely:
PR64A83, Tuscania, Barolo, Flavia and Fleuret.

There were performed both in the field and lab measurements and determinations
regarding the plants height, 1000-seed weight and the membranes percentage, as well as
the seeds production and the oil volume in the seeds.

The sunflower genotypes were hand-harvested at the stage of physiological
maturation when the back of the head had turned from green to yellow and the bracts were
turning brown (in the second week of September in both years). At harvest, 10 plants from
each plot were selected for determining the plant height, 1000-seed weight and the
membranes percentage. Seed oil content (% dry matter) was determined using the
Soxhlet method.

All data were analyzed by analysis of variance for individual years and combined
over the years. The mutability study of certain quantitative characters was done based
upon the biometrical measurements.

RESULTS AND DISCUSSION

Selection of adaptable hybrids combined with use of recommended production
practices are important factors for profitable sunflower production. Hybrids replaced open-
pollinated varieties because of their increased yield, pest resistance, uniformity, stalk
guality and self compatibility.

The obtained results regarding the plants height variety at the studied hybrids are
reported in figure 1. Thus, we state that hybrid Flavia has registered the maximum height
(158,5 cm), while hybrid Fleuret has registered the lowest height (128,7 cm).

The experimental results stressed out a great genetic diversity related to the
analyzed sunflower hybrids, considering the plant height, and made the proof that it is a
character of good stock. This character is correlative to the growth period and seed vyield.
For the central area of Oltenia, there are recommended short genotypes in order to both
avoid the phenomenon of stem breaking and achieve a better mechanized harvesting.
From this point of view, the most valuable genotypes for improvement are the foreign
Fleuret and Barolo sunflower hybrids.
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From the analysis of figure 2 results that during the years 2005-2007, the most
significant 1000-seed weight value was reported at hybrid Flavia (77,4 g) the latter also
proving the highest membranes percentage (24,6%) towards the control, and hybrid
Tuscania reported the smallest 1000-seed weight value (59,1 g), the latter also proving
the lowest membranes percentage (22,3%) towards the control. There is a positive
correlation between the low membranes percentage, the high 1000-seed weight value and
the seeds production.

Fig. 1. The variability of the height plants to some foreign
sunflower hybrids cultivated in the Oltenia region (2005-2007)
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Fig. 2. The 1000-seed weight value and the membranes percentage to some
foreign sunflower hybrids cultivated in the Oltenia region (2005-2007)
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Seed vyield potential is an important trait to consider when looking at an available
hybrid list. Yield trial results from experimental stations and from commercial companies
should identify a dozen or so consistently high yielding hybrids for a particular area. Oil
percentage should be another trait to consider in hybrid selection.

Several environmental factors influence oil percentage, but the hybrid's genetic
potential for oil percentage also is important. Historically, moisture and temperature during
flowering time had significant impacts on the absolute levels of linoleic fatty acid
(polyunsaturated) and oleic fatty acids (monounsaturated), and therefore on their ratios.

Sunflower seed grown in cooler climates yielded generally higher linoleic acid
contents, while seed produced under warmer conditions saw higher oleic acid contents. In
a very general sense, the inverse relationship results in a one percent increase in oleic
acid approximating a simultaneous one percent decrease in linoleic acid and vice versa,
depending on the climate. The other fatty acids see only limited changes. Recent research
has been leading to the development of high oleic sunflower varieties with oil that may
approach or exceed 90% oleic fatty acid content.

In table 1 and figure 3 there is reported a synthesis of the production and oil seeds
content results of the studied foreign sunflower hybrids. We observe that hybrid Flavia has
clearly separated from the control, registering a seeds production of 2656 kg/ha, also
highlighting itself through the biggest oil content (53,1%). The Barolo foreign sunflower
hybrid registering a seed production of 2585 kg/ha and 50,2% oil content. The big value oil
content was reported also to hybrids PResAg3 and Fleuret (51,5%).

In figure 4 is reported the variability of the relative seed production value (%)
towards to control — Favorit sunflower hybrid. Thus, we state that hybrid Flavia has
registered the maximum value (128%) towards to control, while hybrid Fleuret has
registered the lowest relative seed production value (95%).

The Flavia foreign sunflower hybrid have demonstrated an excellent adaptability to
plantation and environmental conditions of the experimental area, and thus it is
recommended to be expended into production in association with Romanians hybrids, in
order to achieve a genetic diversity which should suppose great and constant yield of seed
and oil per area unit.

Table 1
The variability of seeds production and the oil content to some foreign sunflower hybrids cultivated
in the Oltenia region (2005-2007)

Seed Relative Oil

Crt Hybrid product. | product. +d | Signific. | content
No. (kgha) | (%) | (kg) (%)

1 | Favorit (Ct.) 2070 100 - - 50,1

2 | PRgsAg3 2437 118 +367 X 51,5

3 | Tuscania 2037 98 -33 - 51,1

4 | Barolo 2585 125 +515 XX 50,2

5 | Flavia 2656 128 +586 XX 53,1

6 | Fleuret 1967 95 -103 - 51,5

DL 5%=285 kg/ha DL 1%=450 kg/ha DL 0,1%=610 kg/ha
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Fig. 3. The seed production and the oil content to foreign
sunflower hybrids studied (2005-2007)
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CONCLUSIONS

1. The foreign sunflower hybrids studied during the years 2005-2007, were
distinguished as plant height, this being a remarkable character;

2. The Flavia sunflower hybrid has registered the maximum plant height, while
hybrid Fleuret has registered the lowest plant height;

3. For the central area of Oltenia, there are recommended short genotypes in order
to both avoid the phenomenon of stem breaking and achieve a better mechanized
harvesting. From this point of view, the most valuable genotypes for improvement are the
foreign Fleuret and Barolo sunflower hybrids;

4. The most significant 1000-seed weight value was reported at hybrid Flavia the
latter also proving the highest membranes percentage towards the control, and hybrid
Tuscania reported the smallest 1000-seed weight value, the latter also proving the lowest
membranes percentage towards the control.

5. The mutability of the seeds production and the oil content at the studied hybrids
prove the value of hybrid Flavia, as well as their advantage regarding adaptability to the
environmental conditions within the central area of Oltenia. From the synthesis of the
obtained results, Flavia and Barolo proved to be the most valuable foreign sunflower
hybrids studied.

6. The achievement of a genetic diversity by cultivating more hybrids with different
reactions at the conditions of environment, with different precocity, constitutes the simplest
and the most secure way of reduction of the fluctuation of the production of the sunflower.
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STUDIUL PROCESELOR FIZIOLOGICE SI BIOCHIMICE CARE AU LOC IN
PLANTELE DE NARCISSUS PSEUDONARCISSUS PE PARCURSUL
CRESTERII S1 DEZVOLTARII

THE STUDY OF PHYSIOLOGICAL AND BIOCHEMICAL
PROCESSES WHICH HAPPEN IN NARCISSUS PSEUDONARCISSUS
PLANTS ALONG THE GROWTH AND DEVELOPMENT

Luminita Buse-Dragomir
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ABSTRACT

Cercetarile cu privire la cracteristicile proceselor fiziologice si biochimice care au loc
n plantele de Narcissus pseudonarcissus au fost efectuate in cadrul serelor RAADPFL
Craiova la varietatea Printal, aplicAndu-se tehnologia curenta pentru cultura acestor plante
in sera.

Din datele prezentate in lucrare a reiesit cé intensitatea fotosintezei a fost
influentata de faza de dezvoltare si de vérsta frunzelor.

In ceea ce priveste continutul in pigmenti asimilatori al frunzelor, acesta a marcat o
crestere progresiva pana in perioda de inflorire deplina.

Intensitatea procesului de transpiratie a fost influentatéd de gradul de maturare al
frunzelor, umiditatea atmosferica si temperatura mediului ambiant.

Substanta uscatéa totala din frunzele plantelor luate in studiu a crescut de la faza
vegetativa la faza de inflorire deplina cu cca 2 procente, modificndu-se totodata si valoare
raportului dintre substanta uscata gi glucidele solubile.

The researches about the characteristics of physiological and biochemical
processes which happen in Narcissus pseudonarcissus plants they was effectuated within
greenhouses from RAADPFL Craiova,with Printal variety, using current technology for
Narcissus crop in greenhouses.

The intensity of photosynthesis process of Narcissus plants it was affected by
development phase of plant, so also by leaves age.

From data synthetized it cans see that it has recorded increases of content in
chlorophyllian pigments from leaves until final flowering period, when it has effectuated the
last determination.

The intensity of transpiration process it is mainly affected by three factors:
leaf maturing degree, atmospheric humidity and surrounding environment temperature.

The total dry substances from Narcissus leaves it increase from the
vegetative phase to the total flowering phase with approximately two percents,
concomitantly modifying also the value of proportion between dry substance and soluble
glucids.

INTRODUCTION

Plants have biologycal clocks -internal time-measuring mecanisms that have a
biochemical basis. They also can reset the clocks and make seasonal adjustments in their
patterns of growth, development and reproduction. Yet it still has a genetically based
capacity to respond to a renge of conditions characteristic of the environment in wich that
tipe of plant envolved.
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MATERIAL AND METHODS

The researches about the characteristics of physiological and biochemical
processes which happen in Narcissus plants they was effectuated for Printal variety, within
greenhouses from RAADPFL Craiova, using current technology for Narcissus crop in
greenhouses.

The analysis was effectuated on fifth leaf in three different development phases:

vegetative phase, floral stem appearance and final flowering.

The physiological and biochemical indicators which are followed within this
experiment, they was determined using next methods:

Intensity of leaf photosynthesis with LCA-4 automatic analyzer help directly in
greenhouse, the results expressed in pmole/m?/s.

The content in assimilation pigments (mg/100g) it was established by
spectophotometric method, with help of Jasco-95 instrument.

Cellular juice concentration, expressed in soluble drying substance percents, it was
refractometric established, using Abbe refractometer.

Transpiration intensity it was establish by moment method consisted of double
weighing of leaves at 10 minutes distance, the result been expressed in mg water/dm?/h.

PERSONAL RESULTS AND DISCUSSIONS
The intensity of photosynthesis process

Looking on data from table nr.1, it can observe that the intensity of photosynthesis
process of Narcissus plants from Printal variety it was affected by development phase of
plant, so also by leaves age.

In this way, it has been ascertained that, the average value of photosynthesis
process intensity in leaves growth phase, it was 3,06 pmole CO,/m?%s and it reached
maximum value in the period of floral stem appearance (6,21 pmole CO,/m?%/s), when the
leaves continue to grow, while in final flowering phase it decreased to 1,51 pmole
CO,/m?/s. Between the three determination moments it has recorded significant
differences from the statistical point of view.

Along growth and development season of Narcissus plants, the bright intensity it
varied between 1019 pumole/m?/s in vegetative phase, 1163 umole/m?/s in floral stem
appearance phase and 1075 pmole/m?/s in final flowering, while the average temperature
it recorded variations relatively insignificant, it situating between 26,8°C and respective
28,8°C values.

Graf.1. The intensity of Narcissus leaf photosynthesis process in accordance with growth
and development phase
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The content in pigments of leaves

From data synthesized in Table 1 it cans see that it has recorded increases of
content in chlorophyllian pigments from leaves until final flowering period, when it has
effectuated the last determination.

In this way the content in chlorophyll a from leaves it has increased from
210,14mg/100g in vegetative growth period, to 229,1mg/100g in final flowering period.

The content in chlorophyll b it has increased from the value 71,80 mg/100g
determined in flowering phase to 75,6mg/100g in final flowering phase, while total
chlorophyll it marked a quite significant increase, from 269,47 mg/100g to 304,7 mg/100g.

Table 1. The content in pigments of Narcissus leaves from Printal variety depending on
development (mg/100g).

Chlorophyll Carotenoid
Development phases Chlorophyll a | Chlorophyll b o a/b pigments
Vegetative phase 210.14 59.33 269.47 3.53 10.10
Floral Stem
appearance 221.31 71.84 293.11 3.07 10.61
Final flowering 229.12 75.63 304.74 3.02 11.33

The proportion between the two chlorophylles (a and b) it presented very little
differences between determined values in the two plants development phases (3,02-3,53
mg/100g).

The carotenoid pigments presented a relatively reduced accumulation on growth
and maturing process of leaves. In this way, in leaves drawn from plants case, which are
in vegetative phase, they had the value 10,10 mg/100g, while for leaves drawn from plants
in final flowering period, they had the value 11,33 mg/100g.

The values of chlorophyllian/carotenoid pigments proportion they have recorded
variations relatively increased, between 30,14 and 31,94.

The intensity of respiration process
The Narcissus leaf respiration it is affected by growth and development phase, the
biggest intensity of process it realizing in vegetative phase, when it takes place the intense
processes of cellular division and extension.
Ulterior, the process intensity decreases along the maturing and senescent
process.

Graf.2. The intensity of Narcissus leaf respiration process in accordance with development of
leaves phase.
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The presented data distinguish that in young leaves case the average value of
respiration intensity it was by 1,96 umole CO»/m?/s, while in floral stem appearance period
it reaches the value 1,31 pmole CO,/m?/s.

The intensity of transpiration process

The intensity of transpiration process it is mainly affected by three factors: leaf
maturing degree, atmospheric humidity and surrounding environment temperature.

Because in hothouse conditions the temperature and humidity they maintained at
relatively constant values, the biggest influence it had it the leaves maturing degree.

As it follows from table 4, the maximum intensity of transpiration it was determined
on young leaves, which had the thinner cuticle.

In this way, the values of transpiration intensity they were 0,82 mg/100g in case of
leaves drawn from young plants and they decrease to 0,52 mg/100g on leaves of plants in
floral stem appearance phase, but on the lower level, with value 0,45 mg/100g, it was
determined at leaves drawn from plants in final flowering phase.

Graf.3 The intensity of transpiration process
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The content in dry substance

From data presented in table 2 it cans observe that the total dry substance from
Narcissus leaves it increase from the vegetative phase to the total flowering phase with
approximately 2 percents, concomitantly modifying also the value of proportion between
dry substance and soluble glucids.

Table 2. The content in dry substance(%)

Development Dry
phases o0 Spluble substance/ soluble
substance glucids :
glucids
Vegetative phase
16.21 7.83 2.07
Floral Stem
appearance 16.83 6.97 241
Final flowering
16.97 6.41 2.64
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CONCLUSIONS

) The physiological and biochemical processes from Narcissus plants leaves are significant
influenced by the growth and development phase.

. The photosynthesis presents the maximum value in floral stem appearance and a minimum
in final flowering phase.

. The respiration and perspiration processes present the maximum value in vegetative growth
phase.

. The accumulation of chlorophyllian and carotenoid pigments it is influenced by the plants

development phase, the values increasing from the vegetative phase to flowering phase.

REFERENTS
Acatrinei, Gh.-Reglarea proceselor ecofiziologice la plante, Ed. Junimea, lagi, 1991
Bach, A-Light effects on ornamental microplant shoots and bulbs quality. Acta Horticulturae,2000
Burzo, |. and colab.-Fiziologia plantelor de culturd, Ed. Stiinta Chisindu, 1999

Boote, K.J., Bennet, J.M.- Phisiology and determination of crop yeld, Amer. Soc. Agronomy, SUA,
1994

Toma Liana Doina, Robu, T.-Fiziologie vegetala, Ed. lon lonescu de la Brad, lasi, 2000

81



MODIFICARI FIZIOLOGICE $I BIOCHIMICE PRODUSE DE CIUPERCA ALTERNARIA
HELIANTHI LA PLANTELE DE FLOAREA SOARELUI (HELIANTHUS ANNUUS L.)

PHYSIOLOGICAL AND BIOCHEMICAL MODIFICATIONS PRODUCED BY
ALTERNARIA HELIANTHI FUNGI ON SUNFLOWER PLANTS
(HELIANTHUS ANNUUS L.)
Luminita Buge-Dragomir

Cuvinte cheie: Floarea soarelui, ciuperca, fotosinteza, respiratie, pigmenti
Key words: Sun flower, fung, photosynthesis, respiration, pigments

ABSTRACT

In cadrul experientelor am urmdrit reactia hibridului simplu de Floarea soarelui
Florom 350 la atacul ciupercii patogene Alternaria helianthi, semnalata in toate tarile
europene si care produce daune importante in special in anii cu veri bogate in precipitatii.

Metoda de studiu a constat in determinarea comparativa a proceselor fiziologice si
a parametrilor biochimici la plantele sdnatoase si la cele atacate, crescute in conditii
identice.

Analizadnd procesul de fotosinteza la plantele atacate de ciuperca, s-a constatat o
scadere semnificativa a procesului, acesta ajungand sa reprezinte 63% din valoarea
inregistrata la plantele sanatoase.

In urma studierii procesului de respiratie, a reiegit ca acesta este puternic
intensificat la plantele bolnave, cea mai mare valoare inregistrandu-se ih momentul
nfloririi.

Cantitatea totald de pigmenti asimilatori din frunze a avut valori mai reduse la
plantele atacate de ciuperca, modificandu-se in acelasi timp si raportul dintre pigmentii
verzi si cei galbeni, precum si raportul dintre clorofilele a si b.

Within the framework of experiments we follow the reaction of FLOROM 350
sunflower simple hybrid to the infestation of Alternaria helianhi phatogen fungi, pointed out
in all European countries and which produce important damages especially in the years of
precipitation rich summery control system

The examination method it consists of the comparative determination of physiological
processes activities and biochemical parameters to infested and healthy plants, grown in
identical conditions.

Analyzing comparatively the photosynthesis process on healthy plants and on
infected plants by Alternaria helianhi phatogen fungi, it has been ascertained that one
significant decrease of process on the infested plants, this one coming to represent 63%
from the value of the photosynthesis intensity of healthy plants.

As a result of respiration process study on the infected plants, it follows that this one
is strongly increased, the biggest value recording in blooming moment.

The total quantity of assimilator pigments from leaves it decreased values on
infected plants by fungi, in the same time modifying also the rapport between green and
yellow pigments, also the rapport between a and b chlorophyll.

The content of calcium and magnesium elements us an increasing of their quantity
on the infected leaves level, because the intensifying of the catabolic processes under the
mycelium fungi influence.
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INTRODUCTION

The sunflower can be characterized by a high sensibility to the attack of different
pathogen microorganisms (viruses, mycoplasmas, bacteria, and fungi), which can
constitute an important limitative factor both of production and of extension of culture on
certain geographical areas.

The large variations of phythopathology image of sunflower it due not only to the
complex interactions between the host plant and parasites, but also to the interactions with
variable conditions of the environment and technologies of culture.

MATERIAL AND METHODS

Within the framework of experiments we follow the reaction of FLOROM 350
sunflower simple hybrid to the infestation of Alternaria helianhi phatogen fungi, pointed out
in all European countries and which produce important damages especially in the years of
precipitation rich summer.

First symptoms of the fungi infest it usually appear in flowering time, the infection
intensity increasing gradual to the end of vegetative period.

The examination method it consists of the comparative determination of
physiological processes activities and biochemical parameters to infested and healthy
plants, grown in identical conditions. In this sense, it was determined: the intensity of
photosynthesis, respiration and perspiration, as well as the content in calcium,

The intensity of photosynthesis and respiration it was determined with clasical
methods, measured in the same time the air temperature and photosynthetic active
radiation.

The intensity of transpiration it was gravimetrically determined, by double
measurement of leaves on 10 minutes time, the result being expressed in mg water/dm?/h.

The content in calcium and magnesium it was established by titrimetrical methods,
while the pigment quantity from leaves it was established by uv/vis Jasco 95
spectrophotometer help.

RESULTS AND DISCUSSIONS

Analyzing comparatively the photosynthesis process on healthy plants and on
infected plants by Alternaria helianhi phatogen fungi, it has been ascertained that one
significant decrease of process on the infested plants, this one coming to represent 63%
from the value of the photosynthesis intensity of healthy plants. Because the infested
plants they had a surface of leaves affected just in 5% proportion, the increasing with 37%
of photosynthetic energy it can’t be conferred on assimilator surface decrease, but more
sure, on the action exercised by the toxins produced by fungus.

Graphic nr.1.The photosynthesis process on healthy plants and on infected plants by
Alternaria helianthi

As a result of respiration process study on the infected plants, it follows that this one
is strongly increased, the biggest value recording in blooming moment. Is interesting to
mark that the respiration it increased not only in the infected place, but also on the all
plant, so also to healthy organs or apparently healthy plants.

As a result of fungi charging, it has taken place modifications to the stomata
function level, characterized by disturbing the mechanism for closing and opening of
osteols. As a result of this fact, the transpiration intensity is increased, the supplementary
loss of water following to fading of plants, even in the conditions of saturated soil in water.
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Table nr. 1. The transpiration intensity on healthy and infected plants
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Vegetative phase Intensity of transpiration (g water/dm?/h)

Healthy plants Atacked plants
Bud flower 2,56 2,61
Blossom 3,09 3,87
Maturity 1,93 1,75

Table nr.2 The quantity of assimilator pigments from leaves(g/100g fresch mat.)

(&)
2 é Variants The to_tal Chloroph Chloroph _YeIIow
) quantity yll a yll b pigments
T =
5=
Healthy 0,810 0,357 0,148 0,305
7
Atacked 0,773 0,322 0,149 0,302
Healthy 0,820 0,360 0,150 0,310
20
Atacked 0,738 0,297 0,146 0,295
Healthy 0,817 0,363 0,144 0,312
35
Atacked 0,612 0,223 0,123 0,346

The total quantity of assimilator pigments from leaves it decreased values on
infected plants by fungi, in the same time modifying also the rapport between green and
yellow pigments, also the rapport between a and b chlorophyll.

As regarding the content of calcium and magnesium elements, the data from
graphic nr.3, it shows us an increasing of their quantity on the infected leaves level,
because the intensifying of the catabolic processes under the mycelium fungi influence.
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Ghraph. nr.3. The content of calcium and magnesium elements(% in d.s.)
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CONCLUSIONS

As a result of pathogen attack, always it takes place the modification of functional
equilibrium of host plant. Every time these functional modifications persist a long time,
exceeding the adaptability limit, it coming up such named pathological process.

By the enzymes and toxins that are secreted, Alternaria helianhi fungi influence all
the vital functions of sunflower plants. In this way, it is modifying the photosynthetic
activity, the processes of chlorophyll produce, the unassimilated processes, and the water
and mineral elements circuit.

The early diagnosing of illness condition, before the appearing of visible symptoms,
using physiological methods, get us the possibility to defend our crops trough
elaboration of the most efficientl
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EFFECT OF OSMOTIC STRESS ON LEAF AREA AND CLOROPHYLL
CONTENT OF SOME BEAN (Phaseolus vulgaris L.) LOCAL LANDRACES
FROM BANAT AREA

EFECTELE STRESULUI OSMOTIC ASUPRA SUPRAFETEI FOLIARE $I
CONTINUTULUI DE CLOROFILA LA UNELE POPULATII LOCALE DE
FASOLE (Phaseolus vulgaris L.) DIN BANAT

Beinsan Carmen*, Sumalan R. *, Camen D. *, Babau Mariana*, Radulov Isidora*,
Berbecea Adina*

Key words: bean, chlorophyll, leaf area, osmotic stress
ABSTRACT

In our experiment we study the salt stress tolerance of 6 bean (Phaseolus vulgaris
L.) local land races. The osmotic stress was induced by using salt solution: 106,70 kPa,
320,11 kPa, 512,18 kPa. We measured the followed physiological index: leaf area and
chlorophyll content.

The increase of NaCl concentrations produced a decrease of chlorophyll a and b
concentrations. Stress condition led to growth reduction as shown by fresh weight, dry
weight and leaf area (LA).

The experimental results showed value between 3,94 mg/g f.w. and 9,06 mg/g f.w.
for chlorophyll content when osmotic stress was induced by using of 512,18 kPa salt
solution.

In acest experiment am studiat toleranta la stresul salin la 6 populatii locale de
fasole. Stresul osmotic a fost indus prin utilizarea solutiilor saline : 106,70 kPa, 320,11
kPa, 512,18 kPa. Au fost determinati urmétorii indici fiziologici: suprafata foliara gi
continutul de clorofila.

S-a constatat ca o crestere a concentratiei de NaCl provoacé scaderea continutului
de clorofila a si b. Conditiile de stres osmotic provoaca de asemenea reducerea unor
parametrii cum ar fi masa proaspéta, substanta uscaté si suprafata foliaré (LA).

Rezultatele experimentale arata valori cuprinse intre 3,94 mg/g m.p. si 9,06 mg/g
m.p. pentru continutul de clorofila totala la o presiune osmoticé de 512,18 kPa .

INTRODUCTION

Beans are an important source of protein in the diet of the Banat population and are
farmed in an array of cropping systems, in areas ranging from less than one hectare to
hundreds, under rain fed conditions or supplementary irrigation, providing three major
harvests per year. The methods used for attenuate the hyper salt soils effects are very
expensive and overfulfield by the expansion of this field in agricultural circuit.

From this reason the improvement of salt tolerance of cultivated species is a
necessity by capitalization of the salt tolerance variability in local land races of the same
species or other species or by the “novo” creation of some varieties by different methods.

The common bean is principal protein sources in human alimentation in numerous
course of development countries.

Bean protein is very valuable from qualitative point of view, including the majority of
essential amino acids, at a lower cost comparative with animal protein.

From this consideration, our research fallowed the tolerance showed by 6 bean
genotypes at salt stress.
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MATERIAL AND METHOD

The sampling procedure was directed to seeds from the farmer’s own stocks kept in
cellars, conditioned in bags, boxes or any other container.

The negative influence of the salt excess on plants is reflected in two directions,
these being osmotic and toxic. The osmotic effect restrains water supplies and induces
tissue dehydration. The physiological drought is installed when external solution contains
combinations that can not reach the plant cells and in such conditions high osmotic
pressure is induced (3). The experiment were conduced to examine a range of genetic
variability for salinity tolerance among and within Phaseolus species, and to confirm the
reproducibility of leaf area and chlorophyll content. The experimental variants were: Vo —
control (distillated water), V; — NaCl 106,70 kPa V, - NaCl 320,11 kPa,V; — NaCl , 512,18
kPa

The leaf area (LA) was calculated by an undisruptive method using portable Leaf
Area Meter AM-300.

The chlorophyll content was determinate by the spectrophotometer method
by measured the absorbance in 645 nm and 663 nm.

Ca =12,7*0OD 663 — 2,69 * OD 645
Cb =22,9*OD 645 - 4,68 * OD 663
Ca+b = 8,02*OD 663 + 20,20 * OD 645

RESULTS AND DISCUSSION

The data recorded on leaf area showed differences between bean local landraces on different
variant of osmotic stress.
Table 1
Experimental results regarding the dynamic of leaf area in bean local land races

Genotype Variant Leaf area/plant Leaf area/plant

1.2 BBCH (cm? 2.1 BBCH (cm?)
VO 89,4 +0,21 110,13+0.23
V1 32,17+1,12 41,22+1,16
CIRESU V2 24,54+0,07 28,26+2,42
V3 14,87+1,21 19,55+1,15
VO 68,7+1,46 75,43+0,88
BOCSA V1 50,1+0,06 56,74+0,25
ROMANA V2 44,23+2,16 47,25+1,74
V3 31,15+1,18 34,72+2,54
VO 53,14+1,12 59,25+2,97
V1 42,43+2,06 46,23+1,88
CARASOVA V2 27,12+0,01 33,12+2,35
V3 19,87+1,89 25,18+0,09
VO 40,3+1,11 44,97+1,10
< V1 37,21+1,77 30,24+2,27
PATAS V2 25,15+0,04 28,53+2,17
V3 15,07+2,25 17,14+1,87
VO 70,24+1,55 74,37+1,14
V1 59,43+2,87 62,82+2,42
SOCENI V2 38,46:1,22 40,012,64
V3 11,59+2,53 14,73+0,72

Regarding the leaf area determination we chose 2 phenological stages: 1.2. BBCH
(2 leafs) and 2.1 BBCH (first lateral stem). The results showed in variant v3 some
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differences between bean local landraces, the best results in dynamics manifested
Carasova genotype (5,31 cm?).

The results for chlorophyll content is presented in table 2, and we determinate the
chlorophyll a and b content and also the total amount of chlorophyll from bean leaf.

Table 2
Total chlorophyll content in bean genotypes
Genotype Variant Chlorophyll | Chlorophyll Total
a b chlorophyll
(mg/g f.w.) (mg/g f.w.) (mg/g f.w.)
VO 4,96 3,25 8,21
V1 3,87 4,77 8,64
CIRESU V2 4,22 3,35 7,57
V3 2,77 3,68 6,46
VO 4,03 6,18 10,21
BOCSA V1 4,73 8,75 13,47
ROMANA V2 2,54 7,38 9,92
V3 2,63 6,43 9,06
VO 3,66 5,63 9,29
Vi 4,53 6,39 10,92
CARASOVA V2 3,58 4,96 8,54
V3 2,80 2,66 5,47
VO 1,40 3,86 5,26
3 V1 2,77 3,68 6,46
PATAS V2 2,51 1,57 4,08
V3 1,33 2,61 3,94
VO 3,23 7,55 10,77
V1 7,52 4,47 12,00
SOCENI V2 6,77 0,96 7.73
V3 2,54 2,23 4,77

From the data obtained, regarding the total content of chlorophyll we observed that
osmotic stress produced modification of chlorophyll content. We mentioned that a
moderate level of stress (V1) not produce a decrease of chlorophyll content but shoed
even an increase of that. But in V2 and V3 stressed variant we observed a decrease of
chlorophyll content in all bean local land races.

CONCLUSIONS

e Regarding the leaf area dynamic we observed differences between bean local
land races after osmotic stress induced by using salt stress solutions. The best
results was noted in Carasova genotype with 5,31 cm? difference between the two
determination moment (1.2 BBCH and 2.1 BBCH) ;

e In our experiment regarding the total content of chlorophyll from leaf in bean local
landraces we observed that an moderate osmotic stress produce a increase of
total chlorophyll content (v1), but in stressed variant (v2 and v3) we noted a
decrease of chlorophyll content in all genotypes. The best results was showed by
Bocsa Romana local land races with 9,06 mg/g f.w. total chlorophyll content.
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EVALUAREA INTERACTIUNII GENOTIP X MEDIU ASUPRA UNOR
COMPONENTE DE PRODUCTIE LA GRAUL DE TOAMNA

EVALUATION OF GENOTYPE X ENVIRONMENT INTERACTION ON
SOME YIELD COMPONENTS IN WINTER WHEAT
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ABSTRACT

Amelioratori adesea iau in considerare interactiunea genotip x mediu in vedera
testérii mai multor cultivare in diferite localitati dintr-o anumitd zond. In acest sens, un soi
de griu ideal ar trebui sé prezinte o productie medie ridicatad asociata cu o variatie reduséa
a acesteia in diferite conditii de mediu. Obiectivele acestui studiu a constat in evaluarea
stabilitatii unor componente ale productiei la o colectie de 21 de soiuri de griu de toamna,
prin intermediul unor diferite modele statictice de analiza a interactiunii genotip x mediu.

Soiurile Fundulea 4, Alex, Crina si Turda 95 au prezentat o interactiune genotip x
mediu redusad asociatda cu valori ale numarului de boabe din spic superioare mediei
experientei. In acelasi timp soiurile Turda 2000, Dropia, Dor si Greti au realizat valori ale
numdarului de boabe din spic inferioare mediei experientei associate cu o stabilitate
ridicatd. Valori ale MMB-ului superioare mediei experientei associate cu o stabilitate
ridicata au fost observate la soiurile: Ariesan, Lovrin 34, Turda 2000, GKOthalom.

Plant breeders invariably encounter genotype x environment interaction (GEI) when
testing different cultivars across a number of environments. An ideal wheat variety should
have a high mean yield combined with a low degree of fluctuation under different
environments. The objective of this study was to evaluate the stability of some vyield
components for 21 winter wheat cultivars through different statistical models genotype-by-
environment interaction analysis.

Cultivars Fndulea 4, Alex, Crina, and Turda 95 presented low genotype x environment
interaction associated with values of grain number in spike superior to the experience mean. In
the same time Turda 2000, Dropia, Dor, and Greti cultivars attained values of grain
number/spike inferior to the experience mean associated with high stability. Values of the
thousand grain weight superior to the experience mean associated with a high stability
were observed for Ariesan, Lovrin 34, Turda 2000, GKOthalom.

INTRODUCTION

In plant breeding multi-location trials carried out during series of years are used in
the final selection cycles to identify superior genotypes. This task is not generally easy due
to the frequent presence of genotype by environment interaction (GE). GE represents the
differential genotypic expression across environments which attenuate association
between phenotype and genotype, reducing genetic progress in breeding programs. The
most important type of GE is crossover or qualitative, which implies change in the ranking
of genotypes across environments (Baker, 1990). With non-crossover interactions,
genotypes with superior means can be recommended for all environments.

High yield stability usually refers to a genotype ability to perform consistently,
whether at high or low yield levels across a wide range of environments (Tarakanovas P.,
Ruzgas V., 2006). An ideal wheat variety should have a high mean yield combined with a
low degree of fluctuation under different environments (Annicchiarico P., 2002). There are
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two contrasting concepts of stability: static (type ) and dynamic (type 2), (Becker and
Leon, 1988; Lin et.al., 1986).

Static stability is analogous to the biological concept of homeostasis: a stable genotype
tends to maintain a constant yield across environments. Dynamic stability implies for a stable
genotype a yield response in each environment that is always parallel to the mean response
of the tested genotypes, i.e. zero GE interaction (Annicchiarico P., 2002).

The objectives of this study were to evaluate the stability of some yield components
for 21 winter wheat cultivars through different statistical models to analyze and partitioning
of the genotype-by-environment interaction.

MATERIAL AND METHODS

The biological material was represented by 19 winter wheat native varieties, created
by Fundulea Research Institute, Lovrin Research Station and Turda Research Station and
two foreign varieties. Experiments were organized on 5 square foot plots and considering
three replications according to randomized blocks method. The Flamura 85 variety was
used as control variant.

Table 1
Romanian and foreign studied cultivars
No. Variety Institution N Variety Institution
o]
1 | Flamura 85 Fundulea | 12 Dor Fundulea
2 Fundulea 4 Fundulea | 13 Farmec Fundulea
3 Lovrin 34 Lovrin 14 Falnic Fundulea
4 Ariesan Turda 15 Gloria Fundulea
5 Dropia Fundulea | 16 Gruia Fundulea
6 Alex Lovrin 17 Greti Fundulea
7 Ardeal Turda 18 | Turda 2000 Turda
8 Romulus Fundulea | 19 Turda 95 Turda
9 Boema Fundulea | 20 | GK Othalom Szeged
10 Crina Fundulea | 21 Bezostaia Krasnodar
11 Delabrad Fundulea

First, the two yield component stability of the studied cultivars has been established

using regression model of Shukla (1972). According this model the sum of the genotype
effects and the genotype-by-environment interaction effects which is equivalent to is
2 (Xi=X)(X.-X..)
J

S X.)*
I}

regressed on the environmental indices. , Where (@) -

Bi=

genotype effects and (ge); equivalent with (Xj - X.;) - genotype-by-environment interaction
effects.

Also, the Additive Main Effects and Multiplicative Interaction (AMMI) model was used to
estimate the stability of grain number/spike and thousand grain weight for different cultivars.
The AMMI model separates the multiplicative portion of GE interaction in to specific patterns
of response of genotype and environments (Chahal and Gosal, 2002). In this analysis the
information about GE interaction after taking out the main effects of environments and
genotypes is used for PCA to extract patterns of GE or residual variation, to understand the
underlying causes of such interactions (Gauch and Zabel, 1988).

OBTAINED RESULTS

According to the variance stability analysis (table 2), significant differences in grain
number in spike between three experimental year are observed. Thereby, cultivars Delabrad,
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Dropia, Turda 200, Greti, Gloria presented the most stabile grain number in spike, with low
variances in experimental period.
Table 2
Grains number/spike stability variance analysis (a) (Shukla) and regression heterogeneity (b)
for winter wheat cultivars studied during 2004/2007

a) Variability source SS DF MS(SS/DF) F Test Stability rank
Cultivars 523,36 20 26,17 3,59**
Years 3460,04 2 1730,02 237,64**
Cultivars x Years 453,38 40 11,33 1,55
Flamura85 20,88 2,87* 18
Fundulea 4 29,59 4,07* 19
Lovrin 34 1,98 0,27 7
Ariesan 12,17 1,67 12
Dropia 0,23 0,03 2
Alex 8,11 1,11 11
Ardeal 15,94 2,19* 17
Romulus 13,63 1,87 15
Boema 13,66 1,88 16
Crina 3,08 0,42 8
Delabrad 0,03 0,01 1
Dor 1,17 0,16 6
Farmec 13,12 1,80 13
Falnic 41,32 5,68** 21
Gloria 0,33 0,05 5
Gruia 5,92 0,81 10
Greti 0,26 0,04 4
Turda 2000 0,24 0,03 3
Turda 95 5,17 0,71 9
GK Othalom 38,63 5,31** 20
Bezostaia 13,48 1,85 14
b) Variability source SS DF |MS(SS/DF)| F Test | Stability rank
Regression Heterogeneity | 307,69 | 20 15,3869 2,11*
Balance 14569 | 20 7,28 1,01
Cultivars x Years 453,38 | 40 11,33 1,56
Flamura85 42 .56 5,85** 21
Fundulea 4 0,11 0,01 3
Lovrin 34 0,24 0,03 5
Ariesan 9,25 1,27 16
Dropia 0,31 0,04 7
Alex 0,10 0,01 2
Ardeal 4,44 0,61 14
Romulus 0,38 0,05 9
Boema 22,24 3,05** 19
Crina 5,92 0,81 15
Delabrad 0,70 0,10 11
Dor 0,25 0,03 6
Farmec 20,94 2,88* 18
Falnic 13,64 1,87 17
Gloria 0,80 0,11 12
Gruia 0,09 0,01 1
Greti 0,38 0,05 10
Turda 2000 0,33 0,04 8
Turda 95 0,16 0,02 4
GK Othalom 29,07 3,99** 20
Bezostaia 4,05 0,56 13
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High values of variance for this trait were observed in cultivars: Falnic, GKOthalom,
Fundulea 4, Flamura, with significantly different values of grain number in spike depending
on climatic conditions of the three experimental years.

Regression and balance variance showed the highest stability of grain number in
spike for cultivars: Gruia, Alex, Fundulea 4 Turda 95, Lovrin 34. Decreased stability of the
mentioned trait according to the evaluation based on variance stability was observed in
cultivars: Flamura 85, GKOthalom, Boema, Farmec, Falnic. This cultivars expressed high
variance values, therefore the interaction genotype x environment has a high impact on
phenotypic expression of this trait.

The biplot of Additive Main Effects and Multiplicative Interaction (AMMI), represents
the visual expression of relationships between interaction principal component analysis
axis (IPCA1) and genotypes years mean, respectively.

Based on figure 1, the highest values of grain number in spike were achieved in year
2005 climatic conditions, followed by year 2006 and 2007. Also, the lowest variability of grain
number in spike in studied cultivars was recorded in year 2006.
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Fig. 1 Biplot of grains number/spike and interaction principal component axis (IPCA1)
for winter wheat cultivars studied during 2004/2007

During the experimental period, cultivars Fundulea 4, Crina, Alex, Turda 95
achieved a superior grain number in spike in comparison to the experience mean, with
high stability, considering the reduced values of main components interaction (IPCA1). In
the same time, for cultivars Turda 2000, Dropia, Dor, Greti, the high stability is combined
with values of grain number in spike, inferior to the experience mean. Based on vector
lengths (distance from the origin) of every cultivar, the value of interaction genotype x
environment for yield of every cultivar can be appreciated. Therefore, it is observed that
cultivar GKOthalom achieves a grain number in spike inferior to experience mean, highly
influenced by genotype x environment interaction, while the superior grain number in spike
in cultivar Falnic is mainly due to the influence of genotype x environment interaction.

Significant values of F test from variance stability analysis table, during the
experimental period (table 3a) indicate that significant differences between the experimental
years existed, regarding the TGW o the cultivars. Low variances in experimental period for this
trait were recorded by cultivars: Crina, Lovrin 34, Gloria, Alex which present a high stability of
TGW in climatic conditions of the experimental period.
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Thousand grains weight stability variance analysis (a) (Shukla) and regression

for winter wheat cultivars studied during 2004/2007

heterogeneity (b)

a) Variability source SS DF MS(SS/DF) | F Test |Stability rank
Cultivar 493,83 20 24,69 3,73*
Years 657,09 2 328,55 49,70*
Cultivars x Years 258,30 40 6,46 0,97
Flamura85 4,78 0,72 12
Fundulea 4 4,34 0,66 11
Lovrin 34 0,10 0,01 2
Ariesan 2,16 0,33 6
Dropia 2,40 0,36 7
Alex 0,29 0,04 4
Ardeal 2,70 0,41 8
Romulus 6,90 1,04 14
Boema 7,19 1,09 15
Crina 0,07 0,01 1
Delabrad 3,15 0,48 10
Dor 1,06 0,16 5
Farmec 22,14 3,35%* 20
Falnic 8,23 1,25 17
Gloria 0,12 0,02 3
Gruia 2,87 0,43 9
Greti 7,21 1,09 16
Turda 2000 14,51 2,20* 19
Turda 95 27,69 4,19** 21
GK Othalom 11,93 1,80 18
Bezostaia 6,34 0,96 13
b) Variability source SS DF |MS(SS/DF) F Test |Stability rank
Regression 20 6,31 0,95
heterogeneity 126,15
Balance 132,15 20 6,61 1,01
Cultivars x Years 258,30 40 6,46 0,97
Flamura85 2,98 0,45 12
Fundulea 4 0,17 0,03 11
Lovrin 34 0,02 0,01 2
Ariesan 4,64 0,70 6
Dropia 0,25 0,04 7
Alex 0,25 0,04 4
Ardeal 0,34 0,05 8
Romulus 11,73 1,77 14
Boema 14,12 2,14* 15
Crina 0,19 0,03 1
Delabrad 5,54 0,84 10
Dor 2,44 0,37 5
Farmec 0,35 0,05 20
Falnic 11,56 1,75 17
Gloria 0,34 0,05 3
Gruia 5,61 0,85 9
Greti 0,33 0,05 16
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Turda 2000 29,27 4 43** 19
Turda 95 51,77 7,83%* 21
GK Othalom 0,17 0,03 18
Bezostaia 0,21 0,03 13

Considering the low and insignificant values of F test (table 3b) for regression
heterogeneity, result that the model of regression used for TGW is adequate for this study,
and allows obtaining probative results over cultivars studied in period 2004-2007. Low
values of regression variance which indicates high stability of TGW in this experimental
year were observed in cultivars: Crina, Lovrin 34, Gloria, Alex. High instability due to
significant influence of interaction genotype x environment over phenotypic expression of
this trait, was observed in cultivars: Turda 95, Farmec, Turda 2000, GKOthalom.

Biplot of main additive effects and multiplicative interactions (AMMI) indicates that
highest average values of this trait were achieved by cultivars studied in 2006 and 2005.
also, based on vector lengths for three experimental years, it is observed that the lowest
value of TGW in studied cultivars was recorded in year 2006, while in the year 2007
highest differences among cultivars were recorded.
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Fig. 2. Biplot of thousand grains weight and interaction principal component axis (IPCA1)
for winter wheat cultivars studied during 2004/2007

Cultivars Ariesan, Lovrin 34, Turda 2000, GKOthalom achieved TGW values superior
to experience mean with high stability, considering the low values of main components
interaction (IPCAL). In the same time, for cultivars Farmec, Falnic, Dropia, Greti, high stability
is combined with values of this trait inferior to experience mean. Based on vector length, it is
observed that cultivars Turda 95, Crina, Greti, Alex, achive a TGW inferior to experience
mean highly influenced by genotype x environment interaction, while the value superior to
experience mean in Gloria is mainly due to the influence of genotype x environment
interaction.

CONCLUSIONS

1. During the experimental period, cultivars Fundulea 4, Crina, Alex, Turda 95
achieved a superior grain number in spike in comparison to the experience mean, with
high stability. In the same time, for cultivars Turda 2000, Dropia, Dor, Greti, the high
stability is combined with values of grain number in spike, inferior to the experience mean;
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2. Cultivars Ariesan, Lovrin 34, Turda 2000, GKOthalom achieved TGW values
superior to experience mean with high stability, In the same time, for cultivars Farmec, Falnic,
Dropia, Greti, high stability is combined with values of this trait inferior to experience mean;

3. The grains number/spike and TGW values superior to experience mean in Gloria is
mainly due to the influence of genotype x environment interaction that certify a high
adaptation of this cultivar to favorable environments;

4. According with the high influence of influence of genotype x environment
interaction to both traits in cultivar Flamura 85, we can conclude that this cultivar achieve
values close to experimental mean in the unfavorable environments.
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GENETIC IMPROVEMENT OF SOYBEAN RESISTANCE TO BIOTIC

STRESS THROUGH MUTATIONS

Coretchi Liubov
Institute of Genetics and Physiology of Plants of the Academy of Sciences of the Moldova Republic,
Lcoretschi@mail.ru

REZUMAT

in vederea stabilirii influentei iradierii y asupra caracterului de rezistentd a
genotipurilor de soia, s-a studiat in conditii de camp (anii 2006-2007) reactia a 6 soiuri de
soia: Kizelniska, KOO3, Ki237xKOO3, Glia, Mida si Alina, la atacul de catre ciupercile
Fusarium sp. Analiza mutationald a unor caractere importante a plantelor: toleranta la
stresul abiotic, rezistenta la factorul stresogen de naturé biotica gi caracteristica unor indici
fiziologici (capacitatea de germinare, energia de crestere) au elucidat modificari in reactia
de raspuns a genotipurilor de soia sub actiunea dozelor mici (30 — 50 Gy) de radiatii
ionizante prin manifestarea rezistentei inducibile.

INTRODUCTION

Soybean is susceptible to many species of fungi and bacteria in the seed and seedling
stage. Root rots and seedling blights of soybeans are generally worse when soybeans are
planted under cool, wet conditions. The species of fungi responsible for disease in a
soybean field depends on several factors: species complex present, temperature and
moisture conditions and the genetics of the soybean variety. Soybean seed treatments can
help protect soybean seed and seedlings from fungal attack early in the season.
Fungicides for seed treatment, although some are systemic, have a limited time period in
which they are effective. This means that soybeans can be protected early in the season
but succumb to root rots when conditions are favorable for infection later in the season.
Genetic resistance is available in the form of Rps genes and field tolerance. Some
molecular marker of the soybean resistance detection have been analyzed /1, 2/.

Fusarium root rot of soybean, caused by Fusarium solani can cause root rot on older
plants. Infected seedlings can result in poor weak stands, late emergence or stunted
plants. Infected seedling roots will show reddish brown or dark to light brown discoloration
and decay. The disease at this stage may be misdiagnosed as Rhizoctonia because
symptoms are similar. Symptoms on older plants consist of reddish brown to black lesions
on lateral roots and the tap root (fig.1). In advanced stages of disease, there is decay of
the cortex, the roots are black, and there are fissures in the dead surface tissues of the tap
root. The leaves eventually become completely yellow, then die from the edges inward and
fall from the petioles.

Fig.1l. Fusarium root rot of soybeans.
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Disease severity may be greater in plants showing iron chlorosis /4/. Sudden death
syndrome (SDS), caused by Fusarium solani f.sp. glycines, is considered one of the most
severe diseases of soybean in many countries /3/.

MATERIAL AND METHODS

We have studied in the field condition the reaction to Fusarium sp. infections of 6
soybean genotypes: Kizelniska, KOOS3, Ki237xKOO3, Glia, Mida and Alina, the wet seeds
of which were treated with y radiation on RXM- y-20 installation with ®°Co radiation source.
Seeds were treated with 10 Gy, 30 Gy and 50 Gy doses. The dose debit consisted 0, 67
Gyl/s.

In in vitro conditions the study of the Fusarium species composition variability have
been carry out.

RESULTS AND DISCUSSION

Our study about the variability of the Fusarium species composition demonstrates that
the different soybean genetics form (variety, hybrid populations, mutants form) have been
affected by: F. oxysporum (27,17 % strains), F. oxysporum var.orthoceras (42,09 %),
F.solani (9,57 %), F.solani var.coeruleum (4,59 % ), F. javanicum (2,30 %), F. javanicum
var.redolens (1,40 %), F. javanicum var.radicicola (3,95 %), F. merismoides (2,30 %), F.
moniliforme (2.04 %), F. gibbosum var.bullatum (1,79 % ), another species —2.81 % (tab.
1).

Table 1
The variability of the Fusarium species composition in function of the soybean genotypic
particularities

Species and subspecies Genetic forms Total number of
Variety, n=14 Hybrid Mutant forms , n=5 Species
populations,
n=42
Nr % Nr % Nr % Nr %
Fusarium oxysporum 63.0 23.59 114 26.33 36 42.85 213 27.2
F.oxysporum var.orthoceras 95.0 35.58 223 51.51 12 14.29 330 42.1
F. solani 15.0 5.61 36 8.31 24 28.57 75 9.6
F. solani var.coeruleum 11.0 4.11 21 4.85 4 4.76 36 4.6
F. javanicum 11.0 4.11 6 1.39 1 1.19 18 2.3
F. javanicum var.redolens 11.0 4.11 - - - - 11 1.4
F. javanicum var. radicicola 10.0 3.74 15 3.46 6 7.14 31 4.0
F.merismoides 11.0 4.11 6 1.39 1 1.19 18 2.3
F.moniliforme 10.0 3.74 6 1.39 - - 16 2.0
F.gibbosum var.bullatum 10.0 3.74 4 0.92 - - 14 1.8
Another species 20.0 7.49 2 0.46 - - 22 2.8
Total: 267 433 84 784

Under the consideration of creation of mutant soybeans initial materials tolerant to
Fusarium infections, we have studied in the field condition the reaction to this infections of
6 soybean genotypes: Kizelniska, KOO3, Ki237xK0OO03, Glia, Mida and Alina, the dry
seeds of which were treated with y radiation on RXM- y-20 installation with ®°Co radiation
source. Seeds were treated with 10 Gy, 30 Gy and 50 Gy doses. The dose debit consisted
0, 67 GylIs.

Mutational analysis of important crop characters (tolerance to abiotic stresses,
resistance to diseases and insects, quality and nutritional characters, etc.) demonstrated
the modification of the response reaction of the soybean genotypes under the y radiation
treatment to Fusarium diseases attack. In general under the influence of all used doses of
y radiation treatment all genotypes manifested higher resistance to Fusarium root rots by
9, 52 % and to seedling blights by 5, 75 %. Simultaneously, the specific reaction in the
function of genotype has been elucidated. Varieties Glia and Mida manifested higher
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susceptibility to y radiation treatment. So, under y radiation treatment (30 Gy and 50 Gy)
the intensity of rots root and seedling blights development of Glia variety decreased by
25,5 % and 18,5 %, respectively and by 22,5% and 16,5 %, respectively, at Mida variety.

CONCLUSION

The modification of response reaction to Fusarium diseases of 6 soybeans
genotypes: Kizelniska, KOO3, Ki237xKOO3, Glia, Mida and Alina under the y radiation
treatment (10 Gy, 30 Gy, and 50 Gy) have been revealed, in the resistance increase
direction, especially under the influence of doses 30 Gy and 50 Gy.

The genotypic specific reaction to the y radiation treatment has been established.
Varieties Glia and Mida manifested higher susceptibility to y radiation treatment. So, under
y radiation treatment (30 Gy and 50 Gy) the intensity of rots root and seedling blights
development of Glia variety decreased by 25,5 % and 18,5 %, respectively and by 22,5 %
and 16,5 % at Mida variety.

BIBLIOGRAPHY
1. Coretchi L.S. The influence of Fusarium oxysporum infection and low temperatures
on the activity of soybean esterase and PR proteins // Buvisindi Icelend Agr. Sci.,
2001.-V.14.-p.67-73.

2. Coretchi L.S., Cotofana I. The relationship between peroxidase isozymes and
resistance of soybean to Fusarium Lx.ex Fr. // Biological Bulletin of Poznan, 1997.-
V.34.-p.98.

3. Gasperi, A. C., Prestes, A. M., Costamilan, L. M. Reaction of soybean cultivars to
sudden death syndrome caused by Fusarium solani f. sp. glycines. Fitopatologia
Brasileira, 2003.-V. 28, No. 5.-p.544-547.

4. http://www.ndsu.edu/soydiseases/fusarium.shtml

101


http://www.ndsu.edu/soydiseases/fusarium.shtml

REAL-TIME PCR-BASED METHOD FOR DETECTION OF CLAVIBACTER
MICHIGANENSIS SSP. SEPEDONICUS AND RALSTONIA
SOLANACEARUM

Filofteia (Manole) Constantinescu, drd. USAMV Bucuresti
Luminita Marutescu, drd. Facultatea de biologie , Bucuresti

Keywords : Brown rot, Ring rot, diagnosis, potato.
ABSTRACT

Clavibacter michiganensis ssp. sepedonicus and Ralstonia solanacearum are two
guarantine organisms difficult to detect in symptomless tubers. The only reliable control for
these diseases caused by these bacteria is avoidance and clean seed potato. The aim of
the study was to establish that Real-Time PCR test has a higher sensitivity compared to
routine immunofluorescence assay, is a fast method that permits results in few hours and
has the advantage to be a close system that limits the possibility of contamination. The
protocols need to be optimized for routine use.

INTRODUCTION

Ralstonia solanacearum (RS) and Clavibacter michiganensis subsp. sepedonicus
(CMS) are the causal bacterial agents of potato brown rot, and potato ring rot. These two
bacteria are responsible of significant losses in potato crops throughout the world. In
Europe, RS and CMS are listed as A2 quarantine pests and their positive diagnosis results
in severe economic consequences for growers. In order to eradicate or to avoid the
introduction and spread of these bacteria through trade exchanges, sensitive and specific
methods allowing detecting latent pathogen populations in seed tubers or in the
environment are needed. In Europe, potato samples are currently screened by using
indirect immunofluorescence (IF) microscopy, following an approved European Plant
Protection Organization method (OEPP, 1992). To confirm the presence of the pathogens,
typical colonies are purified and the culture is identified by IIF staining, PCR and a
pathogenicity test on tomatoes and egg plants. PCR detection (Seal, 1993) has been used
as an alternative to IIF and/or the confirmatory test but was found until now to be not
reliable enough (Janse, 1996). These methods are time-consuming, not always reliable
because of cross-reactions with other bacteria and of limited sensitivity (Shaad, 2002).
Recently, more sensitive and specific PCR-based methods have been developed. Real-
Time PCR test has a high sensitivity, higher than the routine immunofluorescence test, is a
fast method that permits results in a few hours and it has the advantage to be a close
system that limits the possibility of contamination.

MATERIALS AND METHODS

Sampling and assay of tubers.

Three samples representing twenty healthy potato tubers, from Turkey were sampled by
core tissue extraction shaker incubation procedure following EU Directive 98/57. To these
samples, three cores from three other tubers contaminated with R. solanacearm were
added. All cores were placed into 25mL of 50mM phosphate buffer (pH 7.2) and agitated
for four hours at room temperature. Two tubers (A and B) possibly contaminated with C.
m. ssp. sepedonicus from United States of America were surface sterilized and the cores
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removed. Extractions of cores were made in 6 mL of 50mM phosphate buffer (pH 7.2) and
then agitated for four hours at room temperature.

Growth of C. m. ssp. sepedonicus and R. solanacearum on agar media.

The three samples contaminated with R. solanacearum (Rs gpl, Rs gp2 and Rs gp3) were
plated on SMSA media (100 pl of non-diluted sample) for direct visualization (3 plates
each sample) and BIO Real-Time PCR (3 plates each sample) and incubated at 28°C. A
positive control of R. solanacearum was also plated onto YPG and SMSA media. For the 2
samples (A and B) contaminated with C.m. ssp. sepedonicus dilution 10 fold serially to 10
were plated (100 pl of each dilution) on YPG agar medium and NCP-88. 100 ul of non-
diluted samples and dilutions 10 were plated on YPG agar medium (3 plates each). The
plates were incubated at 23°C. These serially dilutions were made for CFU count and by
this establishment of a standard curve to determine the concentration of the bacteria in the
sample. The sample A was mixed with a healthy tuber extract and plated on YPG agar (6
plates) and NCP-88 (3 plates for direct visualization and 3 plates for BIO Real-Time PCR).
A positive control of C.m. ssp. sepedonicus was also plated on YPG and NCP-88 media.
NCP-88 and SMSA media were chosen for selective growth of target cells from the tuber
extracts.

Direct Real-Time PCR for the extracts contaminated with R. solanacearum

DNA extraction. For DNA extraction, a volume of 100 pL of each three extracts
contaminated with R. solanacearum (Rs gpl, Rs gp2, Rs gp3) were freezed at -20°C and
then boiled at 100°C (Pastrik, 2000).

DNA amplification. Direct Real-Time PCR for the extracts contaminated with R.
solanacearum was carried out using Smart Cycler Il. The master mix (25 yL) contained 25
UM (both primers OLi-1 and Y-2), 10 uM FAM probe, 3 mM MgCl, and 2uL of the template
DNA solution. Two beads per reaction tube containing Taq buffer, hot-start Taq
polymerase, dNTP and MgCl, (OmniMix HS, cat. no. PCR10-100N-160, Cepheid) were
added. A positive (DNA extract of R. solanacearum from Turkey) and a negative control
were used for amplification. The thermocycler program for amplification followed initial
denaturation at - 95°C 300s and cycling 40X (95°C 15s, 60°C 30s).

Direct Real-Time PCR for the extracts contaminated with C. m. ssp. sepedonicus
DNA extraction. For DNA extraction, a volume of 100 pyL of each extract A and B were
freezed at -20°C and boiled at 100°C (Pastrik, 2000). This extraction protocol was also
applied to 7 samples (NIB1, NIB2, NIB3, NIB4, NIB5, NIB6, NIB7) from Slovenia positive
on immunofluorescence assay, to extract B mixed with extract Rs gpl and to extract A
mixed with healty tuber extract.

DNA amplification. Direct Real-Time PCR of the extracts contaminated with C. m. ssp.
sepedonicus was carried out using Smart Cycler Il. The master mix (25 pL) contained 25
MM (both primers PSA-1 and PSA-R 10 pM FAM probe, 3 mM MgCl, and 2puL of the
template DNA solution. Two beads per reaction tube containing Taq buffer, hot-start Taq
polymerase, dNTP and MgCl, (OmniMix HS, cat. no. PCR10-100N-160, Cepheid) were
added. A positive (DNA extract of C. m. ssp. sepedonicus from Turkey) and a negative
control were used for amplification. The thermocycler program for amplification followed
initial denaturation at - 95°C 300s and cycling 40X (95°C 15s, 60°C 30s).

Multiplex Direct Real-Time PCR for R. solanacearum and C.m. ssp. sepedonicus
DNA extraction. DNA (extracts of NIB1 and Rs gp3) from two single Real-Time PCR
described before was used in the Multiplex Direct Real-Time PCR for R. solanacearum
and C.m. ssp. sepedonicus.
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DNA amplification. Multiplex direct Real-Time PCR for extracts contaminated with C. m.
ssp. sepedonicus and R. solanacearum was carried using Smart Cycler Il. The master mix
(50 pL) contained 25 pM per primer (PSA-1, PSA-R, OLi-1 and Y-2), 10 uM per probe
(FAM and TexRed), 3 mM MgCl, and 1uL of the template DNA solution for each pathogen
(C. m.ssp.sepedonicus and R. solanacearum). Four beads per reaction tube containing
Tag buffer, hot-start Taq polymerase, dNTP and MgCl, (OmniMix HS, cat. no. PCR10-
100N-160, Cepheid) were added. A positive (DNA extract of C. m. ssp. sepedonicus and
DNA extract of R. solanacearum from Turkey) and two negative controls were used for
amplification The thermocycler program for amplification followed initial denaturation at -
95°C 300s and cycling 40X (95°C 15s, 60°C 30s).

Single BiO Real-Time PCR for R. solanacearum

DNA extraction. The SMSA plates were washed and DNA extraction was made by
freezing and boiling (Pastrik, 2000). The samples tested represented Rs gp1 (dilutions 10™
and 10%) and Rs gp2 (dilutions 10" and 107, three IIF (indirect immunofluorescence)
positive seed potatoes samples from Turkey.

DNA amplification. Single BIO Real-Time was carried out using Smart Cycler Il. The
master mix (25 pL) contained 25 uM (both primers, OLi-1 and Y-2), 10 uM FAM probe, 3
mM MgCl, and 2uL of the template DNA solution. Two beads per reaction tube containing
Tag buffer, hot- start Taqg polymerase, dNTP and MgCl, (OmniMix HS, cat. no. PCR10-
100N-160, Cepheid) were added. A positive (DNA extract of R. solanacearum from
Turkey) and two negative controls were used for amplification The thermocycler program
for amplification followed initial denaturation at - 95°C 300s and cycling 40X (95°C 15s,
60°C 30s).

Single BiO Real-Time PCR for C.m. ssp. sepedonicus
DNA extraction. The NCP-88 plates were washed and DNA extraction was made by
freezing and boiling; (Pastrick, 2000). The tested samples were represented by A extract
and dilutions of this extract (10™%,10? and 10°) and tuber A extract mixed with healthy
tuber extract and dilution of this mixed extract (10 and 10).
DNA amplification. Single BIO Real-Time was carried out using Smart Cycler Il. The
master mix (25 pL) contained 25 uM (both primers, PSA-1, PSA-R), 10 uM FAM probe, 3
mM MgCl, and 2L of the template DNA solution. Two beads per reaction tube containing
Tag buffer, hot-start Taq polymerase, dNTP and MgCl, (OmniMix HS, cat. no. PCR10-
100N-160, Cepheid) were added. A positive (DNA extract of C. m. ssp. sepedonicus from
Turkey) and a negative control were used for amplification. The thermocycler program for
amplification followed initial denaturation at - 95°C 300s and cycling 40X (95°C 15s, 60°C
60s).

RESULTS

Direct Real-Time PCR for the extracts contaminated with R. solanacearum
All the samples contaminated with R. solanacearum gave positive results (Table 1).
Table 1. Single Real Time PCR for samples contaminated with

Ralstonia solanacearum

Sample Ct value
Rs pos 30.74
Rs gp2 32.64
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Direct Real-Time PCR for the extracts contaminated with C. m. ssp. sepedonicus
The negative control turned out positive proving contamination, most
probably due to the fact that the negative control was prepared last, after samples and positive control. The
sampkles from Slovenia were positive and presented Ct values greater than the positive control of C.m. ssp.
sepedonicus from Turkey (Table 2).

Sample ID
400 2148  Zm2phs 35.96 ..|RS pos
Sh..|RS gr2
300 ...RS on
8 // 3 .RS 13
& 200 ..RS neg Table 2.
2 Cms pos Single
-1}
S 100 Cms NIB3 Real-
g i CmsNIB2 Time
- = [CmsNib1 PCR for
samples Ct Results
100 H:E% value
10 20 30 % and
s extract A
2l
Sample

Cms pos 28.14 +

NIB3 21.48 +
NIB2 27.20 +
NIB1 29.45 +
CMS A+ - -
healthy

CMS A - -

CMS neg 35.96 +
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Table 3. Single Real-Time PCR for samples NIB4, NIB5, NIB6, NIB7
and extract A,extract A and healthy tuber, extract B mixed with Rs gp1.

Multiplex Direct Real-Time PCR for R. solanacearum and C.m. ssp.

sepedonicus

The results obtained indicates a competition between the two
amplifications, as showen by the C, values in comparison with the values
obtained for the singleplex reaction. The C; values of diutions for R.
solanacearum indicate the presence of reaction inhibitors (the potato
extracts  were stored under refrigerated conditions for 48 hours
determining the growth of saprophytes with inhibitive effect). The C; value
of DNA amplified in multiplex is smaller that that of singleplex, most
probably due to the DNA quantity redused to half in the case of multiplex
(Table 4).

Protocol |Sample ..
180 24.335.94 duplexcms .. 1 Rs 0 ...
.|2Rs-1..
140 2Rs-1
3
£ 100
-3
3
g 60
S | boo
T 20— = Te——
20 o
-60
10 20 30 10 50
Cycles :
d of

Table 4. Multiplex Direct Real-Time PCR for NIB1 and Rs gp3

Samples
CmsB+RsGpl
CmsA
Cms+healty
NIB4

NIB5

NIB6

NIB7

Cms negative

Samples
NIB 3+ Rs gp3 0
NIB 3+ Rs gp3 -1

NIB3+ Rs gp3-2

Ct values FAM

29.94

0

0

Results

+
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Ct values TexRed
23.87
23.76

23.97

Ct
values

22.67

29.79

29.36

29.71

Results

Results
+

+



NIB3
Rs gp3
Negative control

Negative control

24.31

0
0

0

Single BIO Real-Time PCR for R. solanacearum
All samples showed positive for R. solanacearum. It can be observed that the Ct values are lower for 10™
dilution when compared with 107, this resulting from the DNA quantity. The IIF positive samples from Turkey

present a high level of infection (Table 5).
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Table 5. Single BiO Real-Time PCR for Rs gp1 (dilutions 10" and 10 and Rs gp2 (dilutions 10 and
10'2), three IIF (indirect immunofluorescence) positive seed potatoes samples from Turkey (Tr 1099,
Tr 1101, Tr 1100).

Samples

Rs Gpl -2
Rs Gpl -1
Rs Gp2 -1
Rs Gp2 -2
Tr 1099
Tr 1101
Tr 1100
Rs positive

Rs negative

Ct values

30.02

27.54

29.29

39.34

20.96

21.29

28.55

23.48

0

Single BIO Real-Time PCR for C.m. ssp. sepedonicus
All the samples tested for C. m. ssp. sepedonicus were negative meaning that the tber A and B were not
infected with this pathogen or the level of infection was to low (under the limit of detection).
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Table 6. Single BiO Real-Time PCR for C.m. ssp. sepedonicus of extract A and dilutions of this
extract (10™",10° and 107
and tuber A extract mixed with healthy tuber extract and dilution of this mixed extract (10'l and 10'2).

Samples Ct value Results
Cms A control 0 0 -
Cms A extract O 0 -
Cms A extract -1 0 -
Cms A extract -2 0 -

Cms control -1 0 -
Cms control -2 0 -
Cms A undiluted -3 0 -

CmsA-1 0 -

CmsA-2 0 -
Negative control 0 -

Positive control 29.17 +

DISSCUSIONS AND CONCLUSIONS

In this paper we report the development of a PCR-based method for detection of
latent infections caused by two quarantine pathogens in potato. This method presents a
series of advantages than the current methods used for detection in quarantine laboratory
practices (immunofluorescence assay or PCR).

The major advantages of the Real-Time PCR-based detection system described
are: allows the quantification of the amplified DNA in real time; eliminating extra pipetting
steps and multiple reagents reduces contamination risk and provides better reproducibility;
has high sensitivity (10%cells/mL) higher than the routine immunofluorescence assay
(10%cells/mL) used as screening test; it is a fast method that permits results in a few hours
and it has the advantage to be a close system that limits the possibility of contamination.

The size of the potato tubers samples should be increased for more accurate
diagnosis. Comparative studies between imunoflourescence assay and Real Time PCR
need to be carried out regarding sensibility and specificity of these two techniques used as
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routine screening tests for detection of the two quarantine bacteria species. The Real Time
PCR Protocols used need to be optimized for routine use.
The primers and probes used in the Real Time PCR techniques have an important
role and must be specific for the analyzed pathogen, avoiding otherwise cross reactions.
The Real Time PCR test does not exclude the biological pathogenic test and a
positive result for this test should be followed by isolation of the pathogen agent and
virulence determination with the help of biological test.
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ABSTRACT

Between 1965 and 2007 several amelioration processes were implemented at
SCDL Isalnita in order to obtain greenhouse, polytunnel and field growing F1 tomato
hybrids that would satisfy productivity, quality and natural tolerance to nematodes and
TMV demands.

The germoplasm collection was diversified, thus obtaining a valuable initial
amelioration material. The new genitor lines were used to obtain 700 hybrid combinations
that were later studied in “F1 Hybrids Field”. By rigorous selection of the biological
material, 36 new F1 hybrids were recommend to be studied in C.C.C., at C.S.I.O.S. the
following F1 hybrids were homologated: Oltbrid (1975), Craiobrid (1976), Isabrid (1977),
Isalnita 50 (IH-50) (1984), loana (IH-29) (1988), Doljbrid (Rada) (2002). The Cris 1 hybrid
is in its second year of trial at 1.S.T.l.S. the new biotypes were characterized by: natural
tolerance to nematodes, TMV, verticilliosis, precocity, productivity and superior fruit quality.

Intre anii 1965-2007 la Statiunea de Cercetare Dezvoltare pentru Legumicultura
Isalnita au fost executate lucréri de ameliorare in vederea obtinerii de hibrizi F; de tomate,
pentru cultura in serd, solar si cadmp,care séa satisfacé cerintele de productivitate, calitate,
dar mai ales de toleranta naturala la atacul de nematozi gi VMT.

S-a realizat diversificarea colectiei de germoplasma, obtindnd un material initial de
ameliorare valoros. Liniile genitoare noi au fost utilizate pentru realizarea a peste 700
combinatii hibride, ce au fost ulterior studiate in “Campul de hibrizi F1”. Trierea riguroaséa a
materialului biologic, in raport cu obiectivele urmarite si hibrizii de comparat, a permis ca
36 dintre hibrizii F1 noi s& fie recomandati in vederea studierii in C.C.C, la C.S.I.O.S.
Dintre acesgtia au fost omologati hibrizii F1: Oltbrid (1975), Craiobrid (1976), Isabrid
(1977), Isalnita 50 (IH-50) 1984), IH-29 (loana) (1988), Doljbrid (Rada) (2002). Hibridul
Cris 1 se afla in anul Il de verificare la 1.S.T.1.S. Noile biotipuri obtinute s-au caraterizat
prin : toleranta naturald la nematozi, VMT, verticilioza, precocitate, productivitate, fructe de
calitae superioara pentru directiile de productie vizate (exportul si consumul intern in stare
proaspata).

INTRODUCERE

As a result of obtaining greenhouse, polytunnel and field growing F1 tomato
hybrids, tomato fruits may be consumed throughout the year

The economical advantages due to the heterosis vigor of F1 hybrids are
indisputable.

The hybrid stores in its heredity a series of biological traits that once correlated with
a superior agricultural technique result in certain economical advantages.

A high number of specialized F1 hybrids were created worldwide. Many of these
have been put to trial in our country both in experimental conditions and in production.
Results regarding natural tolerance to disease and pests were not satisfying, as the
spectra of races and strains of pathogenic agents from our country differ from the hybrids’
countries of origin.

The improvement of the native range of early tomatoes has been a permanent
necessity. Between 1965 and 1980 several amelioration processes were implemented at
SCDL lIsalnita in order to obtain greenhouse, polytunnel and field growing F1 tomato
hybrids that would satisfy productivity, quality and natural tolerance to nematodes and
TMV demands.

The social and economic realities of our country, following the December 1989
revolution, have had a strong impact upon the Romanian agriculture.
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The main objective of F1 hybrid tomato amelioration has been the improvement of
photosynthetic output by creating plants able of a maximum light energy to organic
substances conversion, while simultaneously increasing natural tolerance to disease and
pests.

MATERIALS AND REASERCH METHODES

In order to achieve our objectives, research was directed to broadening the
genetical basis of cultivated tomato varieties. Wild species of Lycopersicon, world-wide
and native varieties and hybrids that were easily accessible and highly variable were used
in the amelioration processes.

The Anahu variety (received in 1964 from Montfavet, France) was used as a
resistance genitor in the tomato amelioration processes (1965 — 1980, Isalnita).

The initial amelioration material was made up of 11 greenhouse varieties cultivated
in our country during 1960 — 1975. The chosen method was backcrossing, the simplest
and fastest way to deal with a dominant monofactorial trait. The tomato resistance to
nematodes amelioration diagram is rendered in figure 1. Resistant subject (Mi/Mi) sorting
was accomplished by artificial steam induced infection in sterilized soil.

FIG. 1 - The tomato resistance to nematodes amelioration diagram (by Pecaut and

Laterrot, 1962, - quoted by V. Poli, 1971)
l.

Resistent genit i
Aﬁ,‘:,ﬁ& ?&T},\z,r) X Sensible variety (+/+) o] —— F1 (Mif+)
Il. First backcrossing with recurrent sensible genitor (BC,)
(Mi/+) X (+/+) o (Mi/+) |+ + % (+/+

lll. 8 resistant plants Mi/+ sorting and their backcrossing with the recurrent genitor (BC,)
IV. V. VI: Idem (BCy), (BC4), (BCs)
VII. First self-fecundation of the heterozygote plants (Mi/+)

(Mif+) | X (Mi/+) :D% (Mi/Mi) (Mi/+) (+/+)

VI, The second self-recundation.
IX. The first multiplication of the homogeneously resistant varieties (Mi/Mi)

FIG. 1 - The tomato resistance to nematodes amelioration diagram (by Pecaut and Laterrot, 1962, -
quoted by V. Poli, 1971)

Backcrossing was used as the method for TMV resistance transfer (1965-1980).
After each generation of backcrossing, resistant subjects were sorted by artificial infection,
as recommended by Pecaut and Laterrot, 1962, - quoted by V. Poli, 1971.

The following amelioration methods: interspecific and intraspecific hybridisation,
genealogical selection, backcross hybridisation and self-fertilization were used.

The experiments took place in greenhouses, polytunnels and in the field, with linear
placement (selection field, hybridisation field) or 4 repetition randomised blocks, following
specific guidelines.

Region specific hybrids were used as control. Maintenance procedures
recommended by culture specific technology were applied during vegetation period.
Observations and biometric determinations of plant and fruit traits were taken. Early and
total production was dynamically registered. Other determinations such as mean fruit
weight, diameter, height, number locular cavities, fruit color, shape and size of pistil scar,
pericarp thickness, fruit solidity, and main fruit chemical components were taken.

Results were statistically processed according to each experimental technique.
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RESULTS AND DISCUTIONS

The germoplasm collection was diversified, thus obtaining a valuable initial
amelioration material characterized by: natural tolerance to nematodes, TMV, verticilliosis,
precocity, productivity and superior fruit quality. The new genitor lines were used to obtain
700 hybrid combinations (tab. 1) that were later studied in “F1 Hybrids Field”. By rigorous
selection of the biological material, 36 new F1 hybrids were recommended to be studied in
C.C.C., at C.S.1.0.S. The following F1 hybrids were homologated: Oltbrid (1975), Craiobrid
(1976), Isabrid (1977), Isalnita 50 (IH-50) (1984), loana (IH-29) (1988), Doljbrid (Rada)
(2002). The Cris 1 hybrid is in its second year of trial at I.S.T.I.S (tab.2).

Biological material studied and created at S.C.D.L lIsalnita during 1957 — 2007

Table 1
g8 £ £ £50 o0 Y 2y |Zo
5 g o 58 550 S0 S £ 9 O
O o = o O c = oL S
T Ecy -2 a7 © 2=0 o = ®
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ies 3 9= £ o = T — ©
g 8 S L2 L O
1957 | 1981 | 1957 | 1981 | 1957 | 1981 | 1957 | 1981 | 1957 | 1981 | 2005
1980 | 2005 | 1980 | 2005 | 1980 | 2005 | 1980 | 2005 | 1980 | 2005 | 2007
S Greenho | 400 | - | 130 | - 45 - 8 - 3 - -
E use
a
g 280 | 200 | 200 | 52 | 52 | 14 | 12 - 3* -
(&
4 Polytunn
£ el 580 | 305 | 98 | 135 | - | 130 | - 2 - - 1*
o O
o g
9 q
< g 250
£ S Field
'_ _l

* recommended for early polytunnel and field cultivation
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F1tomato hybrids created at S.C.D.L. Isalnita and homologated during 1957-2007.

Table 2

Variety

Year of
homologation

Production
potential
(t/ha)

Main characteristics

OLTBRID F;

(=Y
©
~
a1

130-140
In 2 cycles

o First Romanian greenhouse tomato hybrid;

e undetermined plant growth (sp/+);

e globular fruits, mean weight of 70-80g;

e 80% of production is of extra and | quality;

e resistant to nematodes, verticilliosis and TMV.

CRAIOBRID F;

1976

130-140
In 2 cycles

m Resembles OLTBRID hybrid, but it is 10 days earlier.

ISABRID

1977

90 - 100

m resistant to nematodes, verticilliosis and TMV.
e for greenhouse cultivation.

IH 50 F1
(ISALNITA 50 )

1984

90 - 100

m undetermined plant growth (sp/+);

e early, vegetation period of 100-110 days;

e globular fruits, mean weight of 110-115g, uniformly
deep red at technological maturity, resistant to
transportation, pleasant taste;

e natural tolerance to verticilliosis and TMV;

e for early polytunnel and field cultivation.

IH29 F1
(IOANA)

1988

98 - 100

m undetermined plant growth (sp/+);

e early, vegetation period of 98-100 days;

e medium size fruits 75-80 g, deep red at technological
maturity, 5-6 mm pulp, 2-3 locular cavities; resistant to
transportation, attractive commercial aspect and highly
pleasant taste;

e natural tolerance to verticilliosis and TMV;,

e for early polytunnel and field cultivation.

DOLJBRID
(RADA)

2002

100 - 110

m undetermined plant growth (sp/+);

e carly, vegetation period of 100-110 days;

e large globular fruits (150-200g, deep red at
technological maturity; thick pulp (7-8 mm); au 5-7
locular cavities; very good solidity; equilibrated taste,
attractive commercial aspect;

e 30-35% of total production is early production;

e natural tolerance to: TMV, Cladosporium

fulvum and Fusarium sp;

o for early polytunnel cultivation;

e production of F1 hybrid seeds according to classic
technology, output of 600-700 kg fruits/lkg seeds
(STAS)

CRIS 1

In trial
at
ISTIS

100 - 105

CRIS 1- differs from Doljbrid by:
e vegetation period of 98-100 days;
e mean fruit weight of 200-250g.




CONCLUSIONS

The following F1 hybrids were homologated: Oltbrid (1975), Craiobrid (1976),
Isabrid (1977) for greenhouse cultivation, Isalnita 50 (IH-50) (1984), loana (IH-29) (1988),
and Doljbrid (Rada) (2002) for early polytunnel and field cultivation.

The Cris 1 hybrid is in its second year of trial at I.S.T.I.S for early polytunnel and

field cultivation
BIBLIOGRAPHY

1. Poli V., 1971: Perspective privind ameliorarea rezistentei la nematozi a
tomatelor, Anale ICLF, vol 1, pg.17.

2. Poli V. si Silvia Cristea 1971: Rezistenta tomatelor si ardeiului fatd de
principalele boli virotice, Anale ICLF, vol 1, pg. 23.

3. Poli, V. Rosu Nicoleta -1984- Noi hibrizi de perspectivd pentru cultura
tomatelor
n solarii in Revista Horticultura Nr. 3; pg. - 3.

4. Ceapoiu, N., 1968: Metode statistice aplicate in experientele agricole si

biologice.

Ed. Agro-Silvica Bucuresti.

5. Snedecor, G.W., 1968: Metode statistice aplicate in cercetarile de agricultura gi
biologie. Ed. Didactica si Pedagogica Bucuresti.

6. *** 1987 - 2003: Catalogul oficiala al soiurilor (hibrizilor) de plante de cultura din
Romania.

114



CERCETARI IN BIOTEHNOLOGIA VEGETALA: UTILIZAREA FLUIDELOR
MAGNETICE

RESEARCHES IN VEGETAL BIOTECHNOLOGY: THE USE OF
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ABSTRACT

Prima lucrare elaborata pe plan mondial, privind utilizarea fluidelor magnetice
(ferofluide) in biotehnologia vegetala (cultura in vitro a celulelor si tesuturilor vegetale) a
fost realizata la Craiova, prezentata si publicata la cea de a sasea Conferintsa
Internatioinala despre Fluide Magnetice, Paris, 1992. Incepand cu aceasta data s-au
dezvoltat cercetarile in acest domeniu, pe plan mondial. Colectivul de cercetare de la
Universitatea din Craiova, in colaborare cu specialisti de la Universitatea Politehnica din
Timisoara, Universitatea Babes-Bolyai Cluj-napoca si Institutul de Tehnologie Izotopica si
Moleculara Cluj-Napoca, and others, in urma cercetariloir efectuate, au dobandit unele
prioritati, pe plan modial in acest domeniu al biotehnologiei, confirmate de experti
internationali: utilizarea ferofluidelor la stimularea micropropagarii in vitro si perntru pentru
inlocuirea fitohormonilor clasici; utilizarea ferofluidelor in experimente de biologie spatiala
sau biologie experimentala; utilizarea ferofluidelor ca substante radioprotectoare sau
imunostimulatoare, s.a.

The first paper elaborated on the world, regarding the magnetic fluids (ferrofluids)
use in the vegetal biotechnology (in vitro cell and tissue culture), was realized at Craiova,
presented and published at the Sixth International Conference on Magnetic Fluids, Paris,
1992. Begin with this data, were developed the researches at the world level, in this
domain. The research collective from Craiova University, in collaboration with specialists
from “Politehnica” University from Timisoara, Babes-Bolyai University from Cluj-Napoca,
Institute for Molecular and Isotopic Technology Cluj-Napoca, and others, as result of the
effected researches, obtain some priorities at the world level, confirmed by international
experts: The ferrofluids use for in vitro micropropagation stimulation and supplied of the
classical phytohormones; use of the ferrofluids in the spatial biology experiments and
experimental biotechnology; use of the ferrofluids as radioprotective and
immunostimulatory substances, and others.

INTRODUCTION

Ferrofluids (magnetic fluids) are ultra stable colloidal suspension of ferro- or
ferrimagnetic particles in different carrier liquids. As carrier liquids are used water, oleic
acid, petroleum, transformer oil, butane, diester, a/o. The ultra fine magnetite particles of
3-18 nm in size, “integrate” themselves in the structure of the carrier liquid by means of a
surface active substance, which forms a protective “elastic’ layer around each particle
(Corneanu et al., 1997). Under the influence of an external magnetic field, the magnetic



fluids reversible modify their physical properties, the magnetorheological and magneto-
optical effects. Used initially in physics and technique, they were recent used in biology,
medicine and in biotechnology. In biology, are used the ferrofluids with magnetite particles
of about 15-18 nm in size (nanopatrticles), which can interact with the cell. The first paper
regarding the use of the ferrofluids at in vitro explant culture (vegetal biotechnology), was
presented in 1992 at Sixth International Conference on Magnetic Fluids at Paris, and was
published in the Abstracts Book of this Conference (Butnaru and Corneanu, 1992).

Subsequent, numerous researchers from Romania and other countries used the
ferrofluids in experiments in vegetal biotechnology and presented their results in scientific
manifestation or printed in specialized reviews.

In Romania, the researches were performed by interdisciplinary collective especially
in Craiova, Timisoara, lasi, Pitesti, Cluj-Napoca, Oradea or Constanta. The collective from
Craiova University, used in their researches the magnetic fluids prepared especially at
“Politehnica” University from Timisoara by Ladislau Vékas, Doina Bica, Romulus Minea
and Lazar Gabor. Also, were used the magnetite or magnetic fluids prepared at “Gheorghe
Asachi” Polytechnic University by Constantin Cotae and Gheorghe Calugaru.

MATERIALS AND METHODS

1. Biological material

The experiments were performed at many species of prokaryote and eukaryote. In
prokaryote, the experiments were performed in bacteria (Escherichia coli) and in
Cyanobacteria (Spirulina platensis), which were inoculated on media supplied with
ferrofluids. In eukaryote the experiments were performed especially at species with
economic importance, used as decorative plant (Nigella damascena L., Ranunculaceae
family; Coryphantha elephantidens (Lem.) Lem.; Krainzia longiflora (Br. & R.), Backbg.,
Mamillaria duwei Rogoz & Braun from Cactaceae family; Dendrobium phalaenopsis
Fitzgerald, Orchidaceae family; Chrysanthemum hortorum Bailey, Asteraceae family),
medicinal plant (Drosera rotundifolia L., Droseraceae family; Aloe arborescens Miller,
Liliaceae family), or in the economical purpose (Arachis hypogaea L.; Robinia
pseudoacacia L. var. oltenica, Fabaceae family; Cerasus avium (L.) Moench, Fragaria x
ananassa (Weston) Decne. et Naudin, HV Early Belle, Rosaceae family; Ipomoea batatus
(L.) Lam, Convolvulaceae family), a/o.

From each species, was used different explants type, inoculated on different culture
media, supplied or not with different ferrofluids, and exposed at different experimental
conditions.

2. Bioactive substance: magnetite and/or ferrofluids

As bioactive substance at the culture medium supplementation, were used:
magnetite (Fe30,), ferrofluids single or complexes with other substances.

Stabilized magnetite (a mixture of FeO and Fe,O3, under powder shape, with the
ratio between Fe?*/ Fe® of 1 : 2 (Mamillaria duwei), 80 mg/l).

Single ferrofluids, represented by a colloidal suspension in a carrier liquid,
presented a different ration between Fe?* / Fe**, as well as the carrier liquid. Were used
the following ferrofluids:

- MFH-1, with water as carrier liquid, with a Fe?* / Fe®* ratio of 4 : 1 (Fragaria x
ananassa, Chrysanthemum hortorum, Mamillaria duwei);

- MFH-2, with water as carrier liquid, with a Fe** / Fe** ratio of 4 : 1 (Fragaria x
ananassa, Ch. hortorum, M. duwei );

MFO-1, with oil as carrier liquid (Fragaria x ananassa, Ch. hortorum, M. duwei);

(Fig. 1).
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Fig. 1. MFO-1 ferrofluid - magnetite nanoparticles. TEM, 100,000x.

- MFO-2, with oil as carrier liquid (Fragaria x ananassa, Ch. hortorum, M. duwei);

- LMW, with water as carrier liquid, added in culture medium in a concentration of 24
x 10 cm® / cm? culture medium (M. duwei: 10.2, 15.2 and 30.4 x 10 Fe;0, / cm®
culture media; M. duwei, 7.5 x 10° Fe30, / cm® culture media);

- LMP, with petroleum as carrier liquid, added in culture medium in a concentration of
24 x 10° cm® / cm?® culture medium (M. duwei, Dendrobium phalaenopsis, Drosera
rotundifolia: 24 x 10° cm® Fe30,4 / cm?® culture medium and 96 x 10° cm® Fe;0, /
cm? culture medium; Ch. hortorum, Ipomoea batatas, M. duwei: 1.8, 3.6 and 5.4 x
10® magnetite particles / cm?® culture medium);

- LMP-1, with petroleum as carrier liquid and a Fe** / Fe*" ratio of 2 : 1

- LMP-2, with petroleum as carrier liquid and a Fe?*:Fe® ratio of 1 : 1 (D. rotundifolia,
60 mg/l; M. duwei, 60- mg/l);

- FM-5, with oleic acid as carrier liquid and Fe®" : Fe®* ratio of 4 : 1 (D. rotundifolia, 60
mg/l);

- FM-5C, with oleic acid as carrier liquid and Fe?" : Fe® ratio of 1 : 2 (M. duwei, 60
mg/l);

- FM-7, with oleic acid as carrier liquid and Fe?* : Fe** ratio of 1 : 1 (Coryphantha
elephantidens, 25-68 mg/l);

- LM-22, with oleic acid as carrier liquid, and citric acid (Spirulina platensis; Robinia
pseudoacacia var. oltenica: 20 mg/l);

Mixed ferrite, which present other metals chelate to iron:

- FM-1, with oleic acid as carrier liquid, and p-xylen as solvent, performed from Mn :
Zn : Fe? in a ratio of 0.2 : 0.3 : 1.0 (M. duwei, 60 mg/l; C. elephantidens, 25-68
mg/l; D. rotundifolia, 60 mg/l);

- FM-2, with oleic acid as carrier liquid, and n-dodecan as solvent, performed from
Mn : Zn : Fe?* in a ratio of 0.2 : 0.3 : 1.0 ratio (M. duwei);

- FM-5, with oleic acid as carrier liquid and solvent, performed from Mn : Zn : Fe®" in
ratio of 0.2 : 0.3 : 1.0 (M. duwei);

- FM-10, with oleic acid as carrier liquid, performed from Ni : Zn : Fe?*, ratio of 0.6 :
0.4 : 1.0 ratio (C. elephantidens, 25-68 mg/l)

Multiple emulsions with magnetic fluids (complexes ferrites), are constitute from
an emulation substance and a magnetic fluids, being soluble in hydrophilic and lypophylic
media. These properties confer their a great advantage in use in different combinations in
biotechnology. The first use at in vitro culture, underlined their different features (Minea et
al., 2003).

3. Direction of researches



The collective from Craiova University, in co-operation with two collective from
Polytechnic University, Timisoara (Ladislau Vékas and Doina Bica, respectively Romulus
Minea and Lazar Gabor), the collective from Electron Microscopy Centre, Babes-Bolyai
University, Cluj-Napoca (Constantin Craciun and co-workers), and the Institute for
Molecular Isotopic Technology from Cluj-Napoca (Vasile V. Morariu), A.l. Cuza University
from lasi (Horia Chiriac), and others, used the ferrofluids in following research field, by our
collective regarding the use of ferrofluids:

- ferrofluids as a tool for in vitro micropropagation stimulation;

- ferrofluids as a tool for supplied the classical phytohormones;

- ferrofluids as a tool for the spatial biology experiments;

- ferrofluids as a tool in experiments of radiobiology and immunobiology;

- experiments in prokaryote;

- other research domains from experimental biotechnology.

RESULTS AND DISCUSSIONS

1. Experiment regarding in vitro micro propagation stimulation

The research effected in Drosera rotundifolia (the morphogenesis processes under
influence of the ferrofluids) and Mamilllaria duwei (effects on long term of the ferrofluids),
presented at Symposium from Nitra (Slovak Republic, 1995) and published in the book
Recent Advances in Plant Biotechnology (Institute of Plant Genetics, Nitra), were positive
appreciate in Agricell Report by E.B. Herman (1995), as a “new work method in
biotechnology”. The in vitro development in Drosera rotundifolia, in subculture, on culture
media supplied with a ferrofluid on petroleum basis (LMP), enhanced the morphogenesis
processes. Also, the orientation of the magnetite particles in an electromagnetic field
influenced both the explants development and the assimilatory pigments amount. In
Mamillaria duwei, the presence in the culture media of a ferrofluid of a LMP or LMW type,
determine a high growth rhythm. This effect is on long term, being maintained and after
neoformed plant acclimatization at ex vitro conditions.

The effect of the micro propagation stimulation was reported in other species, on
different culture media, in experiments with different ferrofluid type. The study of the
organogenesis processes in Mamillaria duwei, in vitro culture on media supplied or not
with ferrofluids (LMP-1, LMW-2, FM-1 and FM-5, point out that ferrofluids enhanced the
shooting process and the growth rhythm of the explants (Corneanu M. et al., 1996). The
analysis of the stem ultrastructure (Corneanu G. et al., 1996), point out that the presence
in the culture medium of a ferrofluid (of LMP or LMW type), induced a stimulation of the
synthesis processes, in a natural or in near-null geomagnetic field. The presence in the
culture medium of a ferrofluid of LMW type, affected the normal ultrastructure of the stem
and the stem diameter.

In other researches, performed in a natural or a cvasi-null geomagnetic field in
Mamillaria duwei, was established the interaction between magnetite nanoparticles (from a
LMP or LMW ferrofluid type) and the vegetal cell (Corneanu G. et al.,, 2000). The
magnetite particles penetrate in the cell through wall cell and plasmalemma from the
culture medium, being accumulated in a big number in the parenchyma cells. They are
disposed on the tonoplast surface, on the internal face of plasmalemma, in different
cellular organelles (especially in chloroplast; Fig. 2 and mitochondria), in nucleus (Fig. 3)
and free in cytoplasm.

Experiments performed in lasi by Manoliu et al. (2000a, 2000b), established the
ferrofluids influence on the protein and nucleic acid synthesis, another Romanian priority in
this domain.



Fig. 2. Magnetite particles (arrow) in chloroplast.  Fig.3. Magnetite particles (arrow) in nucleus.

2. Experiments evidenced the classical phytohormones supplied

Explants from Robinia pseudoacacia var. oltenica (fragments of offshoots), were
inoculated on a MS basal medium, free phytohormones, but supplied with 20 mg/I with the
LM-22 ferrofluid (in other variants, the culture medium was supplied or not with
phytohormones; Fig. 4). On the MS basal medium, free of phytohormones, but supplied
with a small amount of LM-22 ferrofluid, was recorded an enhancement of the metabolism
and organogenesis processes (Fig. 5). Thus in presence of the LM-22 ferrofluid, take
place an enhancement of the shoots number per explant, leaves number per shoot (the
height values), upper values for the shoots size (Corneanu M. et al., 2001b). The similar
results were reported in our experiments for other species.

Fig.4. In vitro culture in Robinia pseudoacacia var. oltenica, on different culture media.

vi v2 V3 va V5

Fig. 5. The shooting process (shoots number/explant) in R.pseudoacacia var. oltenica on different
culture media. V1 — Control (MS basal medium, free phytohormones); V4 — Control medium

supplied with LM-22



3. Experiments of spatial biology

In many grand’s sponsored by Romanian Spatial Agency, were analysed the in vitro
explants development on culture media supplied or not with biocompatible some
ferrofluids. As environment factors, were considered: thermal shocks, variation of the
geomagnetic field (near null or double in comparison with natural geomagnetic field),
presence or not of the geoelectrical field, a great inertia force (similar with a hyper
gravitation), a/o. Must be mentioned as in Romania, in Timisoara, were performed
experiments in a hypo gravitation conditions, by G. Butnaru and his co-workers (1998).

The experiments were performed at different species, with different ferrofluid type.
The Nigella damascena seeds, imbibed or not time of three hours in two different
suspension of ferrofluid with petroleum as carrier liquid (with different massy and volume
concentration, were exposed at a thermal shock of -196° C for a different time (1- 60 min),
in a normal geomagnetic field, or in a cvasi-null geomagnetic field (200 nT), electrical
screened, time of 1 - 60 min. The cytogenetics modifications analysis and peroxidase
isoenzymes at plantlets of 28 days-old, evidenced the protective effect of the ferrofluids
(Corneanu et al., 1998).

The experiment performed in Drosera rotundifolia (in vitro subculture from leaf
fragments), developed in a natural or double geomagnetic field, on different culture media
supplied or not with three ferrofluids type (LMP-2, FM-1 or FM-5, 60 mg/l), and evidenced
a different effect, depending on the ferrofluid type. The FM-5 stimulates the plant
developed, while the LMP-2 ferrofluid inhibited. The ferrofluids enhanced the peroxidase
isozyme activity, especially in a double geomagnetic field. The nature of the carrier liquid
no affect on organogenesis and development (Corneanu M. et al., 1997).

In experiments of spatial biology effected on many species from Cactaceae family
(Krainzia longiflora, Mamillaria duwei, and others), Corneanu M. (1998) studied the effect
of the culture medium supplementation with different ferrofluid on the organogenesis
processes (rhysogenesis, caulogenesis and calusogenesis), and some biochemical
adaptation (peroxidase isozymes analysis), towards different conditions meet in the
extraterrestrial environment (hyper gravity, thermal shocks, different values of
geomagnetic field, a screened geoelectrical field, a/o. The experimental results, underlined
the protective effects induced by the biocompatible ferrofluids presence in the culture
media.

4. Ferrofluids as atool in experiments of radiobiology and immunobiology

The ferrofluids can be used as a tool for the experiment regarding the interaction
between stress factors at the cell, tissue or at the whole organism. In experiments
performed with ferrofluids, can be analyzed the interaction between the effects induce by
these, and the effects induced by other stress factors.

Thus, was analyzed in the interaction between ferrofluids and X-rays, in an
experiment performed in vitro in Coryphantha elephantidens. An in vitro subculture of
Coryphantha elephantidens, developed on culture media supplied or not with some
ferrofluids (FM-1, FM-7 and FM-10), was exposed or not under action of a source of X-
rays (a unique dose of 40 Gy). Were analyzed the effect of the two factors on the in vitro
explants developed (Corneanu M. et al., 2000). Was establishment that a dose of 40 Gy,
stimulates the in vitro developed of the neoformed plants. At interaction with the ferrofluids
from culture media, take place a significantly enhanced of the neoformed shots per
explants as well as their size. Also, are evidenced modification in the number and activity
of the isoperoxidase fractions,

5. Experiments in prokaryote
In bacteria, experiments were performed at five genotypes (Agrobacterium
tumefaciens pmP 115, Azospirilum braziliense SpF 94, Rhizobium leguminosarum 1003



TY, Escherichia coli JM 109 and E. coli LE 392), inoculated on culture media supplied or
not with a ferrofluid of LMW type and exposed or not in a cvasi-null geomagnetic field,
electrical screened. The presence of a ferrofluid in the culture media conduct at annulment
of the negative effects of the cvasi-null geomagnetic field, on the ultrastructural features
(Corneanu G. et al., 1996).

A culture of Spirulina platensis (Cyanobacteria) was developed in different
experimental conditions, on media without and with a ferrofluid of LM-22 type: in a natural
geomagnetic field, or in precinct with different screening degree of the geomagnetic field
(10%, 20%, 30%, 40% or 50%). The development of the Spirulina platensis filaments
reveals a response depending on the analyzed features (filaments length, filaments
density/mm?® medium, total biomass, a/o), and experimental conditions (the value of
geomagnetic field, light intensity, the presence of the ferrofluid; Corneanu M. et al.,
2001a).

CONCLUSIONS

1. Ferrofluids (magnetic fluids), were used for the first in vegetal biotechnology, in
Romania.

2. The researches performed by specialists from Craiova University, in collaboration
with other specialists from other research collective from Romania, conduct at some
priorities on the world level, confirmed by international experts.

3. The applications of the ferrofluids in vegetal biotechnology refer to: stimulation of
the in vitro micro propagation; substitution of the classical phytohormones; use in
experiments of spatial biology and experimental biology; used as stress protective
and immunostimulatory substances; experiments in prokaryote, a/o.
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ABSTRACT

In scopul infiintarii unor plantatii de salcam pe terenuri nisipoase si/sau degradate,
studiile asupra genotipurilor de Robinia pseudoacacia faciliteaza procesul de selectie. Au
fost observate 13 descendente de R. pseudoacacia var. oltenica, 2 descendente de
arbori plus, in comparatie cu salcamul comun, din livada de seminceri de la Arginesti,
Mehedinti si descendentele materne rezultate din samanta, cultivate la Statiunea Didactica
Experimentala (SDE) apartinand USAMVB Timisoara. Au fost analizate caracterele
biometrice ale frunzelor si florilor, precum si procesul de meioza. Au fost determinate
diferente semnificative intre genotipurile analizate privind rectitudinea, morfologia foliolelor
si a florilor, alterari ale meiozei, viabilitatea embrionilor. Analiza variantei a relevant faptul
ca genotipul are un effect foarte semnificativ asupra tuturor caracterelor analizate. Robinia
pseudoacacia var. oltenica, o clona identificata pe nisipurile din Sudul Olteniei, prezinta
diferente semnificative fata de salcamul comun. Are o rectitudine buna, un ritm de crestere
mare, foliole de forma diferita, floare cu morfologia modificata si o productie redusa de
seminte.

Studies on Robinia pseudoacacia genotypes make easier the selection of the
valuable clones for quality wood production, in order to establish plantations on sandy
and/or degraded soils in South Romania. There were analysed 13 descendants of R.
pseudoacacia var. oltenica, 2 descendants of selected plus trees, in comparison with
common black locust, belonging to orchard Arginesti, Mehedinti and mother descendents
cultivated in Didactical and Experimental Station (DES), belonging to the University,
Timisoara. There were analysed the biometrical features of the leaves and flowers, as well
as the meiosis process. There are significant differences between the analysed genotypes
regarding rectitude, leaflet and flower morphology, meiosis and embryo viability. Analysis
of variance revealed a very significant influence of the genotype on all analysed
characters. Robinia pseudoacacia var. oltenica, a clone identified on sandy soils from
South Romania, presents significant differences in comparison with common black locust.
It has a good rectitude, a high growth rhythm, different shape leaflets, a modified flower
morphology and a low seed production.

INTRODUCTION

Robinia pseudoacacia was introduced in Romania, as an ornamental species in
1750, but the first forestry plantation was established in 1852 in Oltenia, near the town of



Bailesti. Nowadays, the occupied area with this specie is about 250.000 ha (4% from the
total forestry area). Since the first plantations were established in Romania until the
present, remarcable results were registered, as the following: the settling of the flying
sands from the South of Oltenia (a great part of the established forest being cut improperly
after 1960), improving soil conditions in more than 150.000 ha of degraded areas, the
creation of protection forest belts (most of them cut abusively after 1991), the increase of
the wood resources and melliferous basis.

The last report regarding the status, as well as the decline of the black locust
forests in Romania (1994), performed by a team of researchers from Research Institute for
Forestry and Forest Management, revealed the “worsted situation of the vegetation state
in the black locust arboretum”, the most dramatic situations being recorded in the South
and South- Est Romania. Even the black locust presents an ecological plasticity, its
resistance to drought is limited. Dr. Doc. Enescu Valeriu recommended that in the cultural
cuttings to be performed a selection in the favour of variety pinnata and oltenica, pointed
out the fact that the last one wasn’t studied from genetic and taxonomic point of view
(Enescu V., 1989).

Recently, the interest for the specie has increased, for the afforestation of
abandoned cultivated lands based on an E.U. regulation, as well as for the melliferous
gualities — black locust honey being a superior quality one, very appreciated by the
consumers. However, in Central (e.g. Hungary) and Eastern (e.g. Romania, Bulgaria)
Europe several high-yielding varieties (e.g. var. oltenica- Photo l1la) of the species with
high quality wood have been selected and cultivated (Rédei K., et al, 2002; Corneanu M.
et al., 2004 ; lliev N. et al., 2005). Due to the fact that R. pseudoacacia is a variable and
fast-growing species, many of its varieties and clones with desired traits were selected up
to now such as biomass productivity, wood quality etc. Studying four Serbian clones
Orlovi¢ and co-workers (2004) observed that a high photosynthetic production and N, P, K
accumulation is correlated with the mesophyll volume, pigment concentration and leaf
area. Studies on Robinia pseudoacacia genotypes make easier the selection of the
valuable clones for quality wood production, in order to establish plantations on sandy
and/or degraded soils in South Romania. In this region, due to the climate changes and
pollution, the desertification process started.

MATERIALS AND METHODS

Biological material. There were analyzed 12 genotypes of R. pseudoacacia var. oltenica,
1 descendants of selected plus trees, in comparison with common black locust- from
Orchard Arginesti, Forestry District Strehaia (Mehedinti) (Photo 1b), and their descendants
obtained from seeds, 2 years old — planted in a comparative culture (16X16), in February
2008.

Biometric observations were performed on the traits of leaf and flower (50 observations
per variant);

Cytology. Meiosis and pollen viability were performed on squash slides. There were
stained with aceto-carmine 2.5% and the observations were made to a OPTECH optical
microscope.

Processing of the biometric data was made with STATISTICA 7.0 program — Basic
Statistics - ANOVA test, for means, standard deviation and Fisher test. The significance of
the differences between the genotypes was made with Duncan test.



a. ' T b.
Photo 1 a. Plantation of Robinia pseudoacacia var. oltenica in South Oltenia (Ciurumela - Dolj);
1b. Clone Orchard — Arginesti (Mehedinti)

RESULTS AND DISCUSSIONS

The Orchard Arginesti, was established 25 years ago by grafting. Most of the
genotypes belong to oltenica variety, a valuable one, with a good rectitude and a high
wood quality (Photo 1a, b). A problem in using this variety for afforestation is the low
amount of seeds, due to modified flower morphology and sensitivity to climate changing
during the flowering period.

The mother plants from the orchard belong to few plus trees discovered in 1966 by
a forestry researcher Barlanescu, on the sandy soil from the South of Oltenia. Evan if, after
their provenance it was expected to have similar characters, the variability is very high, but
within R. pseudoacacia species variability represents an important factor in the selection of
fast growing genotypes (Orlovi¢ et al, 2004). There are a lot of data that evidenced the
possibility of improving the growth of black locust by selection and breeding for large leaf
area, high rates of net photosynthesis and low rates of dark respiration (Mebrahtu et al.,
1991).

1. The variability manifested by the seedlings is high between the descendants of
different clones, but also, inside populations, concerning leaves characters. It was
registered a high difference between maximum and minimum values in all descendants.
The length of the rachis was superior in most of the cases in mother plants than in
descendants, but they have less leaflets with a bigger size. A stability concerning leaves
traits was observed in clones Nisipeni 16, Nisipeni 5, Piscu 16, where in leaflets size and
number there were not significant differences between mother plants and descendants.

The analysis of variance revealed that the genotype has a very significant effect on
all analyzed traits of the leaves and flowers(Table 1).



There are 8 genotypes harvested from the Forest Point Ciurumela, but after
different traits of the leaves and/or flower they are split in at least three groups as values
(Figs. 1 - 4, Table 2). In general the values are significant higher, in comparison with
Control, concerning leaves features and significant lower, concerning flower and a normal
meiosis process. Genotype Ciurumela 24, registered for all leaves traits the highest
values.

Table 1.

The effect of the genotype on some leaf and flower traits (Fisher test)

Analysis of Variance
Marked effects are significant at p <,05000

Traits F P

Rachis length 29,89549 0,0000
Leaflet no. 18,95420 0,0000
Leaflet length 23,51863 0,0000
Leaflet width 47,03188 0,0000
Flower rachis length 57,76982 0,0000
Flower length 17,66663 0,0000
Vexil width 44,87159 0,0000
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Fig. 1. Comparison regarding the leaf rachis length registered in mother plants (Arginesti Orchard)
and mother descendands 2 years old (DES Timisoara)




Fig. 2. Comparison regarding the leaflet number/rachis registered in mother plants (Arginesti
Orchard) and mother descendands 2 years old (DES Timisoara)

Fig. 3. Comparison regarding the leaflets length registered in mother plants (Arginesti Orchard) and
mother descendants 2 years old (DES Timisoara)
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Fig. 4. Comparison regarding the leaflets width registered in mother plants (Arginesti Orchard) and
mother descendants 2 years old (DES Timisoara)

2. The variability manifested in the inflorescence and flowers morphology, was
analyzed at the biological material provenance from Arginesti Orchard.

The flowers are significant smaller in all clones in comparison with Control. Some of the
genotype are particularly sensitive to late low temperature and didn’t formed fruits at all.
Evan the percent of normal meiosis is high and pollen fertility good, the percent of flowers
that developed fruits was low or very low in comparison with Control. The number of
seeds/fruit was low due to the immature abortion of the embryos.

Photo 2. The flower morphology in common black locust (a) and in clone Nisipeni 10 (b)
The values recorded for some features of the inflorescences and flowers in different
genotypes of Robinia pseudoacacia, are presented in Table 2. Genotype Nisipeni 10
registered the most significant differences in comparison with control, and with the other



genotypes. It has modified flower, some petals are rudiments, and, if the fecundation
process took place, the maturation of the seeds in most cases failures (Photo 2).

Table 2.

Variability in inflorescence and flower morphology in different Robinia pseudoacacia clones from
Arginesti Orchard

Clone Rachis length (mm) | Flowers Flower length Vexil width
no./infl. (mm) (mm)
Mean + SD Minim Mean + SD Mean + SD
maxim
Clone oltenica Ciurumela 1 103.15+79¢c 19-20 18.30+ 1.8 bc 17.05 £2.1b
Clone oltenica Ciurumela 2 78.80+19.4 e 17-29 16.90+ 1.4 bc 12.35 +3.9d
Clone oltenica Ciurumela 3 94.20+11.7d 19-24 17.35+ 1.5 bc 16.75+19b
Clone oltenica Ciurumela 18 75.30+14.1e 14-22 1540+ 2.2 ¢ 12.35+1.5d
Clone oltenica Ciurumela 20 103.80+7.2¢C 25-32 17.00 £ 2.0 bc 1485+1.8¢c
Clone oltenica Ciurumela 23 138.65+ 7.7 a 18-28 18.30+1.8b 1745+14b
Clone oltenica Ciurumela 24 119.95+185b 20-29 1770+ 2.1b 16.25+2.0b
Clone oltenica Ciurumela 25 84.10 +15.3d 18-28 16.55+2.0c 1440+3.1c
Clone oltenica Nisipeni 5 100.25+5.6 c 19-24 13.75+4.6d 12.25+1.9d
Clone oltenica Nisipeni 10 67.70+6.3f 16-20 13.95+1.8d 10.20+1.7e
Clone oltenica Nisipeni 13 107.35+13.2 ¢ 12-22 17.20+1.7b 16.30+1.1b
Clone oltenica Nisipeni 16 100.00 + 15.8 ¢ 19-26 16.55+1.8¢c 1930+ 1.1a
Plus tree Piscu 16 103.40 £ 8.6 ¢ 16-27 16.75+1.7c 18.30+1.4b
Common black locust 89.67+7.9d 12-24 20.47+09a 19.57+09a

*For differences significance was used Duncan test, level of confidence 5%

Between different descendents from R. peudoacacia oltenica genotype, developed
in the same environment, were recorded differences regarding the analyzed features and
pointed out their genetic determinism. The significant differences were recorded for the
rachis length (75.30 mm at genotype Ciurumela 18, and 138.65 mm at genotype
Ciurumela 23), vexil width (10.20 mm at NisipenilO, and 19.30 m at Nisipeni 16), as well
as for flower length (variability limits between 13.75 mm — 18.30 mm) and flowers number
per inflorescence (Table 2).

A low variability was established for the flowers number per inflorescence, this
being a species feature, in comparison with the rachis length which represent a feature
with importance in evolution and speciation at the Robinia genus.

In comparison with a common black locus developed in the same environment
conditions, the analyzed index for inflorescence morphology, were recorded different
values. For the flowers number per inflorescence at the common black locust were
recorded the great variability limits of variability, this genotype being one “primitive”, in
comparison with R. pseudoacacia var. oltenica genotype. For the flower length and vexile
width, in the common black locust were recorded significant higher values in comparison
with oltenica genotypes and with a plus tree of Robinia pseudoadacia (Table 2).

3. The meiosis process and flower fertility in analyzed genotypes.

At the genotypes from the Arginesti Orchard, were performed analysis regarding
their fertility. Thus was analyzed the pollen viability (%), fertile flowers per inflorescence
(%) and number and seeds per fruit, in comparison with a common black locust (Table 3).




Table 3.

The meiosis process and flower fertility in different Robinia pseudoacacia clones from Arginesti

Orchard
Clone % Normal Pollen viability | % Fertile flower Number of
meiosis % Jinfl. seeds/pod
Clone oltenica Ciurumela 1 96.7 89.7 27.3 1-11
Clone oltenica Ciurumela 2 96.9 88.8 * *
Clone oltenica Ciurumela 3 94.7 91.5 * *
Clone oltenica Ciurumela 18 95.9 87.4 19.5 1-3
Clone oltenica Ciurumela 20 97.3 88.6 46.8 2-11
Clone oltenica Ciurumela 23 98.5 89.7 20,5 3-7
Clone oltenica Ciurumela 24 92.6 85.4 7.7 1-4
Clone oltenica Ciurumela 25 96.3 86.3 325 1-2
Clone oltenica Nisipeni 5 92.7 85.0 135 1-8
Clone oltenica Nisipeni 10 88.4 70.6 * *
Clone oltenica Nisipeni 13 91.3 79.4 28.6 1-4
Clone oltenica Nisipeni 16 90.8 80.5 18.5 1-7
Plus tree Piscu 16 99.5 99.3 * *
Common black locust 96.7 89.7 78,6 5-14

* Sensitive to late frozen

The lowest values were recorded at the clone oltenica Nisipeni 10, for the

percentage of normal meiosis (88.4%) as well as for the pollen viability (70.6%). Must be
mentioned that this clone, present also a sensitivity at early and late frozen. The common
black locust recorded an intermediate values, in comparison with oltenica genotypes, for
the percentage of normal meiosis and for pollen viability. The fertile flower per
inflorescence (%) and the seeds number per pod, recorded lower values for the all oltenica

genotypes.

Must be mentioned thus, that this feature constitute a particularly

characteristic for oltenica genotype.

YV V VYV V¥V

CONCLUSIONS

The selected clone isn’t yet stabilized, but keeping in mind that the forest is anyway
a complex ecosystem, these can be utilized, after the propagation method will be
completely solved, for afforestation.

Further molecular studies will establish if Robinia pseudoacacia oltenica is a clone,
or a rectissima variety.

Selection of potential parents in plant propagation program requires complete
physiological and anatomical analysis of available genotypes;

The high variability manifested both by the mother plants and the seedlings proof in
fact a great capacity for adaptation and evolution.

Some features of flower characteristics (flower length and vexil width), and flowers
fertility, constitute proper features for a distinct genotype for the oltenica
descendents.
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STUDIU PRIVIND CULTURA PRIN LIMITAREA SPATIULUI DE NUTRITIE
LA MURRAYA PANICULATA (L.) JACK.

SURVEY REGARDING ON THE LIMITATION OF NUTRITIVE AREA AT
THE MURRAYA PANICULATA (L.) JACK. SPECIES CROPPING

Sonia Cruceru
Cuvinte cheie: Murraya paniculata, diameter pots, sub layer

ABSTRACT

Murraya paniculata (L.) Jack. (syn. M. exotica L.), originara din Asia, face parte din
familia Rutaceae gi este una din plantele de interior ce decoreaza atat prin frunzisul bogat
de culoare verde inchis, prin florile albe cu parfum asemanator iasomiei cat si prin fructele
care ajunse la maturitate capéata o culoare rosu portocaliu.

Lucrarea de faté prezinta aspecte cu privire la cultura prin limitarea spatiului de
nutritie folosind ghivece de diferite dimensiuni.

Murraya paniculata (L.) Jack. (syn. M. exotica L.) originates from Asia and is part of
the Rutaceae family. It is one of the indoor plants that decorate, both with rich dark-green
leafage, the white jasmine-like scent flowers, but also with red-orange mature fruit.

The hereby survey is an attempt to present the aspects regarding the limitation of
nutritive area at the Murraya paniculata species, by using various sized flower pots.

INTRODUCTION

Flat plants are a main flower category, which develop in an appropriate
environment, similar to their natural growth conditions.

In the hereby survey, there are presented the results that were obtained at the
Murraya paniculata species, by using various dimensions flower pots. There were used 6
cm diameter flower pots, with a reduced soil exploration area of the root. The exploration
area is reduced, in comparison with 8-11 cm diameter flower pots.

MATERIAL AND METHOD

The plants that were used within this survey are part of the Botanic Garden in
Craiova collection, and were obtained by seed multiplication. This experiment was carried
out within the survey regarding generative multiplication at the Murraya paniculata species.
The study was published the previous year. For plant cropping there used 6, 8 and 11 cm
diameter flower pots. The crop sub layer that was used contained natural components:
leaf soil, lay land, black and red peat, sandy soils.

There was noticed the evolution of plants during 5 months, taking into account the
height of plants, embranchment, the diameter and florescence of the bush.

RESULTS AND DISCUSSIONS

Taking into account the nutrition area, there are main differences between the
analyzed parameters.

Using 6 cm diameter flower pots, the height of plants when planted had an average
of 5 cm and, after 3 months of cropping, it reached 5.8 cm and 6.8 cm, after 2 more
months, when first buds bloomed. The embranchment and diameter of plants first had



averages of 1.6 and 3.9 cm, reaching to 2.4 cm embranchments and 5.6 cm diameter for
the bush, after the first 3 month of cropping in flower pots. After two more months, they
reached to a 7.2 cm diameter for the bush, while the number of embranchments remains
constant. (Fig. 1)
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Fig. 1 Morphologic features of plants using 6 cm diameter flower pots

Using 8 cm diameter flower pots, plants had an average height of 7 cm, 1.6
embranchments, while the bush diameter was about 7.4 cm. Plants had an auspicious
evolution in the 3 cropping months, reaching to 8.7 cm height, 2.4 embranchments, 9.9 cm
diameter, and blooming buds. After 2 more months, plants reached a 9.4 cm height, 2.4
embranchments and a bush diameter of 10.7 cm, blooming buds, too. (Fig.2)
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Fig.2 Morphologic features of plants using 8cm diameter flower pots

When the cropping of plants was in 11 cm diameter flower pots, the plants average
height was of about 7.8 cm, 1.8 embranchments and the bush diameter of 8.4 cm. There
were noticed progressive increases of the plant values, up to 9.9 cm height, 3.8
embranchments and 10.5 cm bush diameter, after 3 month of cropping. The plants
reached the bud stage, as well as those cropped in 8 cm flower pots.

After two more months, plants reached to 4.2 embranchments and 11.8 cm bush
diameter. In this case, plants are fully bloomed. (Fig. 3).
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Fig.3 Morphological features of plants using 11cm diameter
flowers pots

It was noticed that using various dimensions flower pots in the cropping of Murraya
paniculata species affects the growing and blooming process. When little diameter flower
pots were used, such as 6 cm diameter, in 5 months of cropping plants only reached a 1.8
cm height. When bigger flower pots were used, plants grew with 2.4 cm in height, in flower
pots of 8 cm diameter, and up to 2.6 cm height, in 11 cm diameter flower pots.

As about embranchment, there were not noticed differences when using 6 and 8 cm
diameter flower pots, the average reaching the 0.8 value. When using 11 cm diameter
flower pots, the embranchment value reached 2.4.

The situation is similar for the bush diameter. Plants cropped in 6 and 8 cm
diameter flower pots reached 3.3 cm, while the ones cropped in 11 cm diameter flower
pots, 3.4 cm.

The most abundant blossom was at 11 cm diameter flower pots. The other
analyzed parameters reached a higher value, too.

Murraya paniculata- flowers and Murraya
paniculata- flowers fruit



CONCLUSIONS

Murraya paniculata is an indoor plant that decorates with its dark leafage, with its
white jasmine-like scent flowers, but also with red-orange mature fruit.

Out of the data that were hereby presented, there was noticed that this species
needs a large nutritive area, in order to have a rich blooming.
Using little flower pots the nutritive area is damaged, and so are the growing and
embranchment of the plant.

The height of the plant, number of embranchments, diameter of the bush.
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STUDII PRIVIND NUMARUL DE BOABE iN SPICUL PRINCIPAL LA
SOMACLONELE $1 GAMETOCLONELE SOIULUI DROPIA

STUDIES CONCERNING THE NUMBER OF GRAINS IN THE MAIN SPIKE
FOR DROPIA’S SOMACLONES AND GAMETOCLONES

Danci M., Danci Oana, Tudor- Radu C., Stan C.,Kis S., Berbentea F.

Key words: somaclones, gametoclones, comparative cultures, control, number of grain in the main
spike

ABSTRACT

Cultura de tesuturi este o importantd sursé de variatie somaclonald motiv pentru
care pornind de la doua tipuri de explante, reprezentate de antere si embrioni imaturi, s-au
obtinut gametoclone si somaclone ale soiului de grdu Dropia. Materialul biologic utilizat in
aceste experimentari a fost reprezentat de 18 somaclone si 7 gametoclone. Martorul a fost
reprezentat de soiul Dropia.

Somaclonele si gametoclonele soiului Dropia au fost studiate in doua culturi comparative
dupé metoda blocurilor randomizate cu trei repetitii.

Comparand rezultatele obtinute la somaclone cu cele obtinute la gametoclonele soiului
Dropia s-a observat ca numarul de boabe din spicul principal este superior statistic la
somaclone fatd de gametoclone. Martorul a prezentat valori inferioare gametoclonelor si
somaclonelor soiului Dropia in ceea ce priveste caracterul studiat.

Tissue culture is an important source of somaclonal variation thus for, starting from
two types of explants represented by anthers and immature embryos gametoclones and
somaclones were obtained for the wheat cultivar Dropia. The biological material used for
these studies was represented of 18 somaclones and 7 gametoclones. The control was
represented by the cultivar itself.

The somaclones and gametoclones of the cultivar Dropia were studied in two
comparative cultures as for the randomized blocks by three repetitions.

Comparing the results obtained for the cultivar Dropia somaclones and
gametoclones on observed that the average of the number of grains in the main spike is
superior for the somaclones comparing with the gametoclones. The control presented
inferior values comparing with both gametoclones and somaclones, for this character.

INTRODUCTION

Somaclonal variation in wheat can be obtained by new plants regeneration from
callus. Different types of explants can be used in order to generate callus, but the most
efficient and regenerative callus was proved to be the one derived from immature embryos
[2, 4]. This is the reason why this method was proposed to be the standard in vitro
regeneration technique for wheat [4].

Characters like plants high, stalk thickness, number of spikes and ears, number of
fertile tillers, grains color, cover color, development rhythm, gliadin quantity from grains,
proteins and B-amylase quantity of the grains are generally affected by somaclonal
variation [1, 6].

Ryan et al. (1987) reported that a significant somaclonal variation might be
generated by in vitro culture for characters important agronomical and qualitative.
Analyses realized on 256 wheat lines selected of R3; and R4 generation proved their
gualities after being tested in the field. Thus, significant modifications were observed of all



the characters analyzed as plants high, number of grains in the main spike, grains weigh
(thousand grains weigh — MMB), yield capacity, total dry weigh and harvesting index [5].
All the lines selected for these characters, except of those for yield capacity and
harvesting index, presented significant increases overcoming the donor plant even in the
following generations. These results represents and important source for breeders [5].

BIOLOGICAL MATERIAL AND METHODS

Biological material used in these studies was represented by cultivar Lovrin 41’s
somaclones and gametoclones. The somaclones were obtained by regeneration from
callus originated in immature embryos in vitro culture and the gametoclones come from
callus resulted from anther culture.

Somaclones and gametoclones obtained by in vitro culture of immature embryos
and anthers were studied for three years, in successive cultures, in the experimental fields
of the Plant Breeding Department of the Horticulture Faculty from Timisoara. Seeding was
realized at 12.5 cm, wheat normal distance between rows. The culture method consisted
in one gametoclone or somaclone per row. Seeding was manually done and the distance
between grains/row was 5-6 cm.

Thirty mature plants were randomized choused and yielded for each somaclone and
gametoclone respectively. Biometrical measurements regarding the number of grains in
the main spike for each somaclone and gametoclone were done.

Data obtained from the biometrical measurements were statistically processed
determining the average, the standard deviation and the variability coefficient.

RESULTS AND DISCUSSIONS

The number of grains per spike represents one of the most important components
of the yielding capacity, depending directly of the spike length and density [5]. Thus, long
and lax spikes with a small number of grains per spike but also short and compact spikes
with high number of grains per spike might exist [6]. The number of grains per spike
depends on the number of ears initiated per spike and on their surviving percentage. Ears
abortion depends both on the genotype and more over on the environmental conditions [4,
6].

Analyzing average variability limits, presented in table 1, concerning the number of
grains in the main spike, can be observed that, for Dropia’s somaclones was between
35.23 grains for the somaclone 2 and 38.05 grains for the somaclone 15. This character
shows a low variability between the somaclones studied and a medium variability inside
each somaclone for 94.44% of the somaclones and a high variability inside the
somaclones members for 5.5% of the somaclones.

Data from table 2 show that, regarding the character the number of grains in the
main spike, 3 of the cultivar Dropia’s somaclones (16.66%) are statistic distinctly
significant superior to the control and 15 of them (83.33%) are very significant superior to
the control represented by the cultivar Dropia.

Studying the results obtained for cultivar Dropia’s gametoclones (table 3) regarding
the number of grains in the main cultivar it was observed that average variability limits
were between 35.44 grains for the gametoclone 2 and 36.38 grains for the gametoclone 7.



Tabelul 1
Estimative values concerning the number of grains in the main spike for Dropia’s somaclones
analyzed in the experimental period (2000-2003)

2000-2001 2001-2002 2002-2003 Average 2000-2003
ne- Genotype X + s X Sy, | X s x S
ot Xx+ts, % X+ | Sy | Xxks. | Sy | x+Es, %
1 Control 30564165 | 27,83 | 3056+1,55 | 27,83 | 30,56+1,55 | 27,83 | 30,56:1,55 | 27,83
2 | Somaclona I | 32+110 | 18,84 | 37.6+1,02 | 14,87 | 37,36+0,88 | 12,91 | 35,65:0,63 | 16,91
3 | Somaclona2 | 324147 | 24,92 | 37.46+1.04 | 18.19 | 36.23+1,09 | 16,58 | 35.23:0,76 | 20,55
4 | Somaclona3 | 32,40+0,86 | 13,15 | 39,46+1,41 | 19,65 | 38,30+0,96 | 13,76 | 36.72:0,65 | 16,27
5 | Somaclonad | 364074 | 11,80 | 36.96+1.10 | 16,31 | 37,43+1,02 | 14,94 | 36.80+0,57 | 14,91
6 | Somaclona5 | 3436+049 | 815 | 36.96+0.00 | 13,37 | 36,06+0,96 | 14,03 | 36,09+0,50 | 13,34
7 | Somaclona6 | 33,130,909 | 14,93 | 37,80+1,10 | 16,06 | 37,06+0,95 | 14,16 | 36,00+0,58 | 14,98
8 | Somaclona7 | 36.53+159 | 2592 | 39.13+0.90 | 12.60 | 37,23+1,06 | 15,65 | 37.63:0.73 | 19,08
9 | Somaclona8 | 33,66+0,06 | 14,67 | 38,76+1,01 | 14,30 | 36,73+0,95 | 14,02 | 36,38:0,57 | 14,58
10 | Somaclona9 | 36.03:1,26 | 18.27 | 37.33+1.47 | 21,68 | 358+ 091 | 13.88 | 36,39+0.71 | 18.28

11 Somaclona 10 37,93+0,68 | 10,92 | 37,46+1,24 | 18,18 | 37,33+1,03 | 15,17 | 37,57+0,60 | 15,71
12 Somaclona 11 | 34,10+1,46 21,14 | 37,40+1,11 | 16,34 | 35,70+0,92 | 14,11 | 35,73+0,68 | 17,59
13 Somaclona 12 38 + 1,24 18,19 | 35,03+1,28 | 20,03 | 36,03+0,91 | 13,91 | 36,35+0,66 | 17,56
14 Somaclona 13 37,46+1,30 | 18,76 | 37,80+1,14 | 16,57 | 36,33+0,86 | 13,01 | 37,20+0,64 | 16,32
15 Somaclona 14 38,03+1,41 | 19,65 36+0,86 | 13,15 | 36,53+1,08 | 16,27 | 36,85+0,67 | 17,10
16 Somaclona 15 30,46+1,19 | 16,18 | 37,66+1,08 | 1582 | 37,03+0,96 | 14,31 | 38,05+0,63 | 15,77
17 Somaclona 16 40,26+1,10 | 16,31 | 36,86+1,09 | 16,25 | 36,36+0,89 | 13,42 | 37,83+0,59 | 15,25
18 Somaclona 17 36,96+0,90 | 12,62 | 38,66+1,28 | 18,15 | 35,83+0,96 | 14,67 | 37,15+0,62 | 15,69
19 Somaclona 18 30,40+0,90 | 13,37 | 37,93+1,26 | 18,27 | 36,73+0,97 | 14,45 | 38,02+0,60 | 15,45

Somaclones average 35,98+0,63 7,44 37,57+0,25 | 2,82 | 36,72+0,16 | 1,86 | 36,75+0,34 | 4,04

Tabelul 2
Experimental results concerning the number of grains in the main spike for Dropia’s
somaclones obtained in the experimental period (2000-2003)

Nr. Relative value Difference toward IR
crt. Genotype Average toward the control the control Signification
1 Martor 30,56 100,00 0,00 Control
2 Somaclona 1 35,65 116,67 5,09 *x

3 Somaclona 2 35,23 115,28 4,67 i

4 Somaclona 3 36,72 120,16 6,16 il

5 Somaclona 4 36,80 120,41 6,24 il

6 Somaclona 5 36,09 118,11 5,53 o

7 Somaclona 6 36,00 117,79 5,44 i

8 Somaclona 7 37,63 123,13 7,07 o

9 Somaclona 8 36,38 119,06 5,82 okk
10 Somaclona 9 36,39 119,07 5,83 il
11 Somaclona 10 37,57 122,95 7,01 okk
12 Somaclona 11 35,73 116,93 5,17 *x
13 Somaclona 12 36,35 118,96 5,79 o
14 Somaclona 13 37,20 121,72 6,64 okk
15 Somaclona 14 36,85 120,59 6,29 roxk
16 Somaclona 15 38,05 124,51 7,49 i
17 Somaclona 16 37,83 123,78 7,27 roxk
18 Somaclona 17 37,15 121,56 6,59 roxk
19 Somaclona 18 38,02 124,41 7,46 okok

DL 506 — 2,93 DL 1% — 3,93 DL 01% — 5,19

The very low variation amplitude (0.80 grains) and the low variability between the
gametoclones studied certify a high uniformity between Dropia’s gametoclones regarding
this character.

Also, basing on the data from table 3, a low variability inside each gametoclone can
be observed.

Comparing with the control, all Dropia’s gametoclones proved to be very significant
superior regarding the number of grains in the spike.



Tabelul 3
Estimative values concerning the number of grains in the main spike for Dropia’s gametoclones
analyzed in the experimental period (2000-2003)

. Somatye 20002001 —2001-2002 —2002-2003 Average 2000-2003
crt. X*Es, S X*Es, S X*Es, Sy, X=Es, S,

1 Martor 30,56+1,55 | 27,83 | 30,56+1,55 | 27,83 | 30,56+1,55 | 27,83 | 30,56+1,55 | 27,83
2 Gametloc'ona 36,96+0,70 | 11,20 | 35,06+0,82 | 12,81 | 36,93+0,91 | 13,58 | 36,32+0,47 | 12,80
3 Gameg’c'ona 34,63+0,75 | 11,43 | 35,4 +0,87 | 13,48 | 36,30+0,88 | 13,38 | 35,44+0,48 | 12,69
4 Gameg’c"’”a 35,90+0,77 | 12,01 | 35,30+0,79 | 12,38 | 36,43+0,93 | 14,00 | 35,88+0,48 | 12,81
5 Gamezoc'ona 35,20+0,83 | 12,81 | 35,46+0,89 | 13,74 | 36,63+0,92 | 13,81 | 35,76+0,50 | 13,40
6 Gameg’c'ona 35,53+0,79 | 12,33 | 36,46+0,99 | 14,91 | 3586+0,87 | 13,31 | 3595+0,51 | 13,49
7 Gameg“"’”a 35,33+0,91 | 14,04 | 36,20+0,88 | 13,42 | 37,06+1,09 | 16,09 | 36,20+0,55 | 14,50
8 Gamet7°°'°”a 35,76+0,84 | 13,04 | 36,56+0,82 | 12,28 | 36,83+1,01 | 14,94 | 36,38+0,51 | 13,44
Media gametoclone | 35,61+0,27 | 2,03 | 3578+0,23 | 171 | 36,58+0,15 | 113 | 35099+0,21 | 1,62

Tabelul 4
Experimental results concerning the number of grains in the main spike for Dropia’s
gametoclones obtained in the experimental period (2000-2003)

Nr Relative value Difference -
crt. Genotype Average toward the toward the Signification
) control control

1 Control 30,56 100,00 0,00 Control
2 Gametoclona 1 36,32 118,84 5,76 ok

3 Gametoclona 2 35,44 115,98 4,88 ok
-4 Gametoclona 3 35,88 117,40 5,32 ok

5 Gametoclona 4 35,76 117,03 5,20 ok

6 Gametoclona 5 35,95 117,64 5,39 ok

7 Gametoclona 6 36,20 118,44 5,64 ok

8 Gametoclona 7 36,38 119,06 5,82 ok

DL 506 — 1,03 DL 1% — 1,43 DL 01% — 1,99

All the results obtained did not emphasized any somaclonal variation apparition
following in vitro wheat regeneration from anthers or immature embryos and an increasing
of descendants, somaclones or gametoclones, values regarding the number of grains in
the main spike.

CONCLUSIONS

1. Dropia’s somaclones presents a low variability between the genotypes and a
medium variability inside each somaclone.

2. Three of the somaclones were statistic distinctly significant superior to the control
the rest of them were significantly superior to the control, regarding the character number
of grains in the main spike.

3. The very low variation amplitude and the low variability between the
gametoclones studied certify a high uniformity between Dropia’s gametoclones regarding
this character.

4. All Dropia’s gametoclones proved to be very significant superior to the control for
the number of grains in the main spike.

5. Both somaclones and gametoclones proved to be superior to the control
regarding the number of grains in the main spike.
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ABSTRACT

Rezultatele de cercetare obtinute la cultura graului evidentiaza aplicarea a doua
tratamente cu fungicidul pe baza de propiconazol 75g/l + carbendazim 300 g/l, in doza de
1 I/ha, care a realizat cel mai bun control al bolilor foliare, diferenta de productie obtinuta ,
comparativ cu martorul netratat, fiind de 1375 kg/ha, distinct semnificativa din punct de
vedere statistic. Pierderile de productie la soiul de grau Dropia se cifreaza la 41, 2% la
netratat, comparativ cu aplicarea a 2 tratamente pentru boli foliare. Dintre acestea, 10%
datorita agentilor patogeni Erysiphe graminis f. sp. Tritici, Fusarium sp., Puccinia
recondita, Septoria sp., 6,2% datorita atacului produs de Cephus pygmaeus si Trachelus
tabidus, 1% atacului produs de Eurygaster integriceps si Aelia accuminata, iar diferenta
de pierdere cantitativa a productiei este produsa de seceta.

The results investigatory obtained to the culture wheat emphazed the adhibition two
treatments with the fungicide on the strength of of propiconazol 75g/ | + carbendazim 300
o/ I, in the dose of 1 | / ha achieved best check of foliar infections, difference of yield
obtained, comparative with the untreaty witness, be of 1375 kg/ ha, distinctly significantly
from statistical viewpoint. Miss of productions to the corny kind Dropia encoded to 41, 2%
to untreaty comparative with the adhibition two treatments for complaints foliare. Among
these, 10% owing to pathogenetic agents Erysiphe graminis charm. Sp. Tritici, Fusarium
sp., Puccinia recondita, Septoria sp., 6, 2 % owing to the attack produced of Cephus
pygmaeus and Trachelus tabidus, 1% the attack produced of Eurygaster integriceps and
Aelia accuminata, and difference of quantitative loss the yield is produced of the drought.

INTRODUCTION

The wheat autumnaculture constitute a specific of microclimate, favourably
development agents of damages, due to carpet of plants dominant on same grounds a
long period of time, from autumn and within the summer of next year. The agroecosystem
wheat suffers loss of vegetable biomass equip due to damages, of the plant of nominally
pathogenetic agents carved up in the net trofica. The natural mechanisms of self-
adjustment am thin in ecosystem, so, in favourably conditions, complaints and pests ,
evolution , the productivity can be gravely affected ( Banita Emilia and col., 1992, 2002,
Searpe Doina and col., 2001.
In near all the zones of the culture ale wheat, pathogenetic agents constitute importantly
limitative factors have yield , only that miss of the harvest am determinate, in main, of of a
evolution foliar complaints ( lonescu C. And col., 1989, Puscasu gheorghe D., 1981,
Sesan Tatiana, lonescu C., 1993.
The work proposes to bring one contributions to the rebutment importantly pathogenetic
what agents compose the environment of the culture of wheat and to substantiate
incorporate the agroecosystem protection, proper the conditions of sabulous soils.



MATERIAL AND RESEARCH METHOD

The researches they accomplished to CCDCPN Dabuleni, to the culture wheat, on
psamosol with reduced fertility, characterized through content in humus of 0, 41 - 0, 61%,
and pHu20 = 6, 8-7, 1% . The experiment were emplaced in the irrigation conditions, after
the method of the block of random flats with 6 experimental variants:

V1 - untreated

V2 -propiconazol 75¢g/ | + carbendazim 300 g/ | -( 11/ ha, 2 treatments);
v3 - propiconazol 250 g /I( 0, 5 | tchick, 2 treatments);

v4 - propiconazol 759/ | + carbendazim 300 g | -( 1I/ ha, 1 treatments);
v5 - propiconazol 250 g/ I( 0, 5 I/ha, 1 treatments);

V6 - tiofanat methyls 70%( 1 I/ ha, 1 treatments).

He sowed the kind Dropia, and the treatments were applied to the registration
P.E.D.. Former the treatment he achieved to II-11l knot ( the prime - two decays the month
April), and one of the two treatment to the spike apparition (the April decays three - the
bonus decays the May month). They accomplished the determinations concerning: the
number of plants rised and the number of plants harvesting, the size of the plant, the
length of the spike, the number of beans in spike, MMB, yield of beans, frequent dry
beans . On the strength of these calculating determinations the loss of plants and the
guantitative damage ( due P% of the attack challenged of Erysiphe graminis charm. Sp.
Tritici, Cephus pygmaeus and Trachelus tabidus, Eurygaster integriceps and Aelia
accuminata, alti factors( the drought, unmature spikes).

The results obtained were processed and construed through the analysis of the variant.

RESULTS

Is knowed the fact that the appearance and the development pathogenetic agents
by-pathes are determined of coexist three his factors conditions: host plant, vector and
average external. Struggle incorporate he is the harmonious joining the everybody of fight
methods against the harmful organisms and their adhibition except when needs. She
don't follows the pathogenetic eradication, but maintain their below a certain hight theshold
the economically theshold of damage( P. E. D.), carry represents the level of attack of
harmful what causes the of a registration loss of coequal harvest the cost of the
treatments.

This in the sense they achieved the studies concerning the damages challenged of
pathogenetic agents to the cultivated wheat on the sabulous soils, in conditiile adhibition
correct the technology of cultivate the plant. Were testate in vegetation produced: on the
strength of of propiconazol 75g/ | + carbendazim 300 g/ |, in the dose of 1 I/ tchick, on the
strength of of propiconazol 250 g/ |, in the dose of 0, 5 I/ ha and on the strength of of
tiofanat methyl 70%, in the dose of 1 kg/ ha, through adhibition in vegetation in one or
doua splashes, in the phase of IlI-1ll knot and to spike apparition.

The adhibition two treatments with the fungicide on the strength of of propiconazol
75g/ | + carbendazim 300 g/l, in the dose of 1 |/ha achieved, lowest interest of plants
irretrievable totals( 24, 8%), and among which 6 %due infection with Erysiphe graminis
charm. Sp. tritici. The degree of attack / spike produced of Erysiphe graminis charm. Sp.
Tritici in as part as this experimental were of 2, 7%),( the table 1).



The table 1.
The efficaciousness of the fungicides and number of treatments applied
for the rebutment of the fungus Erysiphe graminis charm. Sp. Tritici.

No. Variant Loss of plants (%) | The degree
var Antifungal active Dose of No. Total which due of attacks
matters fungicide Treatments Erysiphe spikes
(kg, I/ha) applied to graminis produced of
P.E.D. charm. Sp. Erysiphe
Tritici graminis
charm. Sp.
Tritici (%)
1 untreated - - 47,3 26,6 46,1
2 propiconazol 75g/l + 1 2 (1,11 24,8 6,0 2,7
carbendazim 300 g/l
3 propiconazol 250 g/l 0,5 2 (1,1 30,1 6,7 3,0
4 propiconazol 75g/l + 1 1() 28,8 11,1 8,1
carbendazim 300 g/l
5 propiconazol 250 g/l 0,5 1 32,3 12,6 9,5
6 tiofanat metil 70% 1 1() 31,9 13,5 10,9

The results obtained in the conditions from CCDCPN Dabuleni demonstrates the
must adhibition of the fitosanitar treatment and this correlation with the phases of
growthes and develop the plant when registered one maul hello comparative
efficaciousness with the witness untreated consisted increases of the height of the plant
and measure of the spike and number of beans in spike through the adhibition in wheat
vegetation a two treatments with propiconazol 75g /I + carbendazim 300 g/ |, in the dose
of 1 I/ ha,( the table 2). The number of beans in spike in corroboration with massage 1000
beans drove to the of a realization yield maxims obtained this in the experimental variant,(
3350kg/ha), difference of yield of 1375 kg/ ha be distinct semnificativ against the witness
untreated. The signification adhibition of the treatments is emphasised in the figure 1,
from which remarked the adhibition two treatments in vegetation, when miss of yield are
most little.

The table 2.
Influence of the fungistats and number of treatments applied
about productivity to the kind Dropia.

No. Variant length of | No. beans | MMB Yield
var Antifungal active Dose of No. | height | the spike /the (9) (kg/ha)
matters fungicide treatments | of the (cm) spikes

(kg, I’ha) applied to | plant
P.E.D. | (cm)
1 netratat - - 62,8 5,6 20,2 33,3 1975
2 propiconazol 75g/l + 1 2 (1,11) 72,9 7.0 28,5 41,1 3350
carbendazim 300 g/l
3 propiconazol 250 g/l 0,5 YD) 72,6 6,9 28,1 41,1 3125
4 propiconazol 759/l + 1 1(1) 71,2 6,8 25,3 39,7 2747
carbendazim 300 g/l
5 propiconazol 250 g/l 0,5 1(D) 69,7 6,7 25,3 39,2 2550
6 tiofanat metil 70% 1 1() 70,3 6,7 25,0 38,8 2469

DL 5% = 741 kg/ha
DL 1% = 1045 kg/ha
DL 0,1% = 1495 kg/ha
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The figure 1. Influence of the fitosanitary treatments about the loss of productions to the Dropia
wheat kind

Analysis the parasitical factors implicated in the yield diminution , in the variant
treated with propiconazol 759/ | carbendazim 300 g/ I, 1 I/ ha remarked, comparative with
the witness untreated, as most big loss of plants owes his Erysiphe graminis charm. Sp.
Tritici and the drought( the table 3). Uneffectuation of the treatment for the rebutment
foliar complaints drove to the of a registration loss of plants of 18, 5%, due his Erysiphe
graminis charm. Sp. Tritici, of 11, 6%, due his Cephus pygmaeus and Trachelus tabidus,
of 1, due the attack of Eurygaster integriceps and Aelia accuminata, of 15, 1% due the
drought and of 1, 2%, due the unmature spikes .

The table 3
Parasitical factors inwroughtin the quantitative diminution to the twheat yield.
Variant Dose of No. Density of Loss Which due the parasitical factors Another factors
fungicide | treatments the plants/ of
(kg, /ha) | applied to m? plants
P.E.D. total  harves| (%) Erysiphe Cephus Eurygaster nmature
plant spike t graminis f. | pygmaeus si | integriceps si |[drought [spikes
s sp. tritici Trachelus Aelia
tabidus accuminata
propiconazol | 1 2. (LI 586 456 | 24,8 4,0 11,6 0,4 51 3,7
759/l +
carbendazim
300 g/l
untreated - - 545 342 | 47,3 18,5 11,6 1,0 15,1 1,2

The results of productions obtained to wheat emphasises the importance of the
treatment for the check foliar complaints, the damage produced of uneffectuation this
drive many times to the of a discredit cults( the table 4).

Miss total from quantitative yield is of 41, 2%, most big be produced of infection of the
plants with Erysiphe graminis charm. Sp. Tritici, Fusarium sp., Puccinia recondita, Septoria




sp.( 10%). Frequent dry beans registered also erect values the varied and depending on
the parasitical factor, in the variant untreated( 2, 9-24, 2%), comparative with the adhibition
two treatments with products on the strength of of propiconazol 75g/ | + carbendazim 300
g /lin the dose of 1I/ ha 2, 9 -15%).

The table 4
Miss of quantitative yield due of parasitical factors to the Dropia wheat kind
Specify UM Two treatments Untreated
with products on
the strength of of
propiconazol
759/ +
carbendazim 300
g/l (1/ha)
(mt)
Yield of beans STAS kg/ha | 3350 1975
Miss from quantitative yield (P%) % mt 41,2
kg/ha | mt. 1375
Frequent dry Erysiphe graminis f. sp. tritici, Fusarium sp., | % 5,8 24,2
beans Puccinia recondita, Septoria sp.
Cephus pygmaeus si Trachelus tabidus % 15,0 15,0
Eurygaster integriceps si Aelia accuminata % 2,9 29
Alti factori % 7,1 8,5
Erysiphe graminis f. sp. tritici, Fusarium sp., | % mt 10,0
The quantitative | Puccinia recondita, Septoria sp. kg/ha | mt 333,0
damage Cephus pygmaeus si Trachelus tabidus % mt 6,2
produced of the kg/ha | mt 207,0
parasitical Eurygaster integriceps si Aelia accuminata | % mt 1,0
factors (P%) kgha | mt 33,4
The total quantitative damage owedof parasitical factors % mt 17,2
kg/ha | mt 574,0

CONCLUSIONS

1. The adhibition two treatments in vegetation with the fungicide on the strength of
of propiconazol 75g/l + carbendazim 300 g/l, in the dose of 1 I/ha achieved, best check of
foliar complaints to the culture wheat, difference of comparative yield with untreated, be of
1375 kg/ha significantly, distinctly from statistical viewpoint;

2. The results investigatory obtained show as miss of yield to the Dropia wheat kind
digitized to 41, 2% to comparative untreated with the adhibition two treatments for foliar
complaints;

3. Most big loss of yield to the wheat sowed on the sabulous soils owes
pathogenetic agents Erysiphe graminis charm. Sp. Tritici, Fusarium sp., Puccinia
recondita, Septoria sp.
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ABSTRACT

This article presents a modern way of protecting plants that are dedicated to a
software interface and a set of hardware (station measurement and transmission of data
coupled to the PC,acquisition board, sensors).

The system must be looked like a tool which help you to correctly supervise and
optimize the application of the treatements against some diseases. The system is not a
decision factor mustn't and it looked like that. A software can not take a decision, but who
use this software can consult or not these recommendations.

Acest articol prezintd o modalitate moderné de protectie a plantelor care are un
software dedicat gi o interfatd hardware de configurat (statie de méasurare gi transmitere de
date cuplaté la PC, placa de achizitie, senzori).

Sistemul trebuie séa fie privit ca un instrument care va ajutd la o supraveghere
corecta si are rolul de a optimiza aplicarea tratamentelor impotriva unor boli. Sistemul nu
este un factor de decizie, nu trebuie infeles agsa. Un program de computer nu poate sé ia o

decizie, dar cine folosegte acest software poate consulta sau nu aceste recomandari.
Cuvinte cheie : protectia plantelor, calculator personal, software, hardware, statie, placa de achizitie,
tratament.

FACTORS WHICH INFLUENCE THE APPARITION OF DISEASES

Common diseases depend largely on climatic conditions that allow the system to
reduce the quantity of chemicals used.

Is the pathogen that causes damage. Is the host plant or culture. Environment
means weather conditions. The disease is the manifestation of symptoms, damage. All
these three components must meet certain conditions for the disease to appear.

If the host is not sensitive, it will not be symptoms. If the pathogen is not present,
but the host is sensitive and weather conditions are favorable, then, will also be symptoms.
Finally, if the host is susceptible and the pathogen is present, but weather conditions are
not favorable, again will not be simtome.

Consider the possibility that the environmental conditions appear favorable climate
pathogen. When these conditions, control of crops have intensified, and when weather
conditions are unfavorable for the production of disease control on crops may be less
intensive, because the risk of disease is lower.

The possibility of centralizing data allows you to have more points of observation
(measuring stations), which send data to the PC where it is located-intelligence algorithms
that analyze information stored in the database. Adding to the possibility of installing
stations to the tens of miles, you can make an idea about the area you can cover with this
system.

The advantage of this solution would be the minimum cost per user and provide all
information about the need for optimum application time of treatment.

The solution presented above can be applied to large farms in this case, the
advantage would be huge, because one person responsible for the protection of plants



could have a good control over the entire area. He can concentrate labor and resources
available at the place and time required. Of course, this does not mean that the system
can not be used for smaller areas, can use the PC to get in touch with a base station
where they can retrieve data via the modem.

WHAT IS THIS SYSTEM?

The system comprises two parts, a hardware (equipment itself) and other software
(programs), with which you can measure some parameters on a relatively large area. By
parameters, we understand any physical converted into electric equivalent. For example:
air temperature, relative humidity, soil moisture, wind speed, the water level in a river - all
these values can be converted into electrical signals due to sensor. If there is a sensor for
a given physical parameter, it is very easy for him to be attached to the system. But there
are some limits: electricity consumption of the sensor must be small enough that it can be
used together with the station for measuring and transmitting data, which is supplied from
solar energy.

Parameters converted into electrical signals are stored in the memory station for
measuring and transmitting data. Station to measure and transmit data has its own
intelligence, in the form of a microprocessor, which regularly performs various functions:
"interrogates" sensors, inmagazineaza measured data, check the radio channel,
measuring voltage battery, etc.. Station for measuring and data transmission is equipped
with a radio module, which communicate in real time with other station for measuring and
transmitting data or base. Thus, contact with base can be made through other stations for
measuring and transmitting data, which means that it can build a network over a wide
area.

Base consists of a receiver and a personal computer (PC).

Receptor acts as a supervisor of the network: periodically (every 15 minutes) it
requires data via radio module which is equipped, at all stations for measuring and data
transmission network. Receiver stores data in memory being able to "interrogate™ up to 50
stations and maintain data for at least five days without that they be transferred to the
computer. In addition, an internal battery enables it to operate at least 20 hours without
being connected to the electricity grid.

Periodically, normally once a day, data from the receiver are transferred to a PC
running with the launch of the program. The program collects data from the receiver or
another system through a modem - these data can be viewed or analyzed.

Depending on the application on its own use, you'll need to install the base, and one
or more extensions. Extensions are modules that make analysis of data, answering some
guestions such as:

¢ Is treatment needed in potato?
e Isirrigation needed?
e Is treatment needed in vine?
So, let us review:
= The purchase data is a part hardware (equipment itself) and a software (programs).
= The hardware components are:
o personal computer (PC)
o receiver
o stations for measuring and transmitting data
o sensors and actuators
o Other helpful parts (antennas, cables, Connectors, etc.)
= The software consists of:
o Program (kernel)
o specific extensions



o tools for configuration and maintenance
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ABSTRACT

MATLAB is a programming language likewise a developping system which
integrates the calculus, the visualisation and the programming in a easy to use medium.
The problems and their solution are concured in a approachable mathemathical language.
Starting from the experimental data, the accumulation of the drysubstance like a function
of actif temperature (3 °C) and time (t), the software gets a function which brings the
increase of vine SU(Y °C,t), through interpolations with a very little step; so, this evolution
can be determined empiric.

For mathematical thoroughness in the approximation of function - accumulation of
dry matter (SU) depending on the temperature have used a variety of functions:
exponential, logaritmic, polynomial depending on the type curve nonliniare sometimes
fragmenting the diagram on parts. Simultaneos we can choose the function that proximate
the best the experimental data by using dedicated software and we can get the values y=f
(x) by interpolation yi=f(x)) , the interpolation step being very small, 10°. We can make
such calculations of the value of dry matter (SU) not by experimental way, but by using
the applied sciences on computer. Where experimental data collection are a disparate
values we can complete, however small it would be intervening Variation Ax , can learn at
any time variata ASU.

INTRODUCERE

Matlab este un sistem interactiv care are ca element de baza tabloul, ceea ce
permite rezolvarea problemelor de calcul numeric, in special cele care necesita
preucrarea de vectori sau matricie.

Programul permite atat evaluarea unor secvente de calcule cu un set de date
introduse de utilizator direct si cu rezultat imediat, cat si elaborarea si apoi folosirea
repetata a unor programe de calcul pentru rezolvarea problemelor similare, dar cu set de
date initiale diferit. De aceea programul a fost dezvoltat pentru ca un mediu de lucru care
asigura desfagurarea integrata si simultana a acestor activitati.

S-a plecat de la datele experimentale disparate SU(3 °C), acumularea substantei
uscate in functie de temperatura activa, incercand apoi prin metode de interpolare
(polinomiale, cubice) sa se determine functia care aproximeaya cel mai bine evolutia
reala. Important este faptul ca Matlab-ul face interpolari atat de o singura variabila cat si
de doua variabile SU( °C, t), acumularea substantei uscate in functie de temperatura
activa si de timp.



TIPURI DE APROXIMARI FOLOSIND MATLAB PENTRU ACUMULAREA DE SUBSTANTA USCATAIN
FUNCTIE DE TEMPERATURA $I TIMP

Modurile de lucru permise de sistemul Matlab sunt: modul de lucru direct si modul
de lucru program (utilizand figierele sursa.m).

Pentru modelarea si ilustrarea procesolor datele au fost editate intr-un figier text
date.m cu continut de forma:

6 10 20 65 126 172 205 > zile
183 250 346 1060 2430 3320 3740 = temperatura
1 6 250 875 1600 2380 2615 = substanta uscata

corespunzator tabelului de mai jos:

1 2 3 4 5 6 7 8 9 10 11 12
Luna
ian feb mar apr mai | iun iul aug sep oct nov | dec
Data | - |12 | 20 | - 6 | 10 | 20 | - 5 - 5 21 23 - -
Nrzile | - - - - 6 | 10 | 20 | - 65 - 126 | 172 | 205 - -
Faza | RR | SF | PI - in | Dz | DI - nf - Pg M CF RR | RR
2C 1121 | 42| - |183| 250|346 | - |1060| - | 2430 | 3320 | 3740 | - i
active
su() | - - - - 1 6 | 250 875 | - | 1600 | 2380 | 2685 - -
- - - - - perioada activa - -
Unde:

e RR - repaus relativ

e SF - start fiziologic

e Pl-plans

e In - inmugurit

e Dz - dezmugurit

e DI - degajarea inflorescentelor
e Inf—inflorit

e Pg - parga

[ ]

M- maturarea deplina
e CF — caderea frunzelor
ele fiind icarcate printr-o comanda de forma:

load date.m
Procedura de trasare a graficului prin puncte este salvata in fisierul trasare_grafic.m :

x=[183 250 346 1060 2430 3320 3740]; =>» perechile xi, yi det experimental
y=[1 6 250 875 1600 2380 2615];
p=polyfit(x,y,4) =>» se traseaza graficul prin aproximare polinomiala de ordin 4

x1=180:.1:4000;
yl=polyval(p,x1);
plot(x,y,'0',x1,y1);

a=[183 250 346]; =» perechile xi, yi determinate experimental
b=[1 6 250];
r=polyfit(a,b,4) =>» se traseaza graficul prin aproximare polinomiala de ordin 4




al1=0:.1:350;
bl=polyval(r,al);
plot(a,b,'0',al,bl);

m=[1060 2430 3320 3740];
n=[875 1600 2380 2615];
t=polyfit(m,n,4)  =>» se traseaza graficul prin aproximare polinomiala de ordin 4

=>» perechile xi, yi determinate experimental

m1=350:.1:4000;
tl=polyval(t,m1);
plot(m,t,'’0’,m1,t1);
plot(x1,yl,'o', al,bl,'x’,;m1,t1,"*")
Comanda de executie este:
run trasare_grafic.m
METODA POLINOMIALA

Vom aproxima curba experimentala cu un polinom de gradul 5, celelalte
aproximari polinomiale (prin aceasta varianta) de gradul 2, 3, 4 sau mai mari decat 5
avand erori mari.

functia polinomiala de gradul 5 are expresia:

y = 2*¥10727*X° = 7,2*10*X* + 6,2¥107*X> — 0,0018*X? + 2,5*X — 450

Acumulare substanta uscata

3000 N
2500 - O perioada totala
—  5th degree
«luna aprilie
2000 ~ % Ultima perioada
140
1500
o)
)
1000 - B
500 - ?
O ) = 20.027%° - 7.26-011%* + 6.26-007%3 - 0001852 + 10
2.5%x - 4.5e+002

-500
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500
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Procedura de calcul a unei valori p(x;) gasim in fisierul calcul_valoare.m care are
continutul urmator:

x=180:1:350;

p=[p1 p2 p3 p4 p5 p6];
polyval(p,346)
r=roots(p)

unde p1..6 sunt coeficientii polinomului, iar functia root determina radacinile polinomului
in cauza.

Interpolarea ne ajuta sa gasim intr-un mod simplu valorile y; (x;) cu un pas
de variatie foarte mic (1, 0.1, 0.1., 0.01, 0.001), figsierul interpolare.m avand continutul
(dupa realizarea interpoarii se traseaza graficul cu ajutorul functei plot):

x=0:10;
y=x."2+5.355*x-8.145;
xi=0:.25:10;

yi=interp1(x,y,xi)
plot(x,y,'o",xi,yi)

sau puem folosi o interpolare spline pe care o putem gasi in fisierul interp_spline.m

x = 0:10;
y = 2.235*x."3+2*x."2-55.2687*x-8.56;
xxX = 0:.25:10;

yy = spline(x,y,xx)
plot(x,y,'0',xx,yy)
{fplot('2.235*x."3+2*x."2-55.2687*x-8.56',[2 8])}

Interpolare spline cu pasul 100

Valorile interpolate le vom compara cu cele determinate experimental, observand
totodata ca la la orice moment x; putem afla valoarea vy; .

T T
Nr mas Interpolat SU experimental _ SuU
crt experimental pas interpolat
> °C active 55 °C active
e —
1 346 350 250 236,51
2 nedeterminat 1050 nedeterminat 863,96
3 1060 1060 875 869,09
4 nedeterminat 2425 nedeterminat 1601,1
5 2430 2430 1600 1605
6 nedeterminat 3315 nedeterminat 2371,2
7 3320 3320 2380 2375,1
8 nedeterminat 3735 nedeterminat 2615,6
9 3740 3740 2685 2617,2

Se observa viorile apropiate ale SU raportate la temperatura activa.



Exemplu de interpolare multipla de doua variabile (cu datele experimentale
folosind Matlab):

x=[6,10,20,65,126,172,205] — nr. zile
y=[183,250,346,1060,2430,3320,3740] — temperatura
z=[1,0,0,0,0,0,0:0,6,0,0,0,0,0;0,0,250,0,0,0,0:0,0,0,875,0,0,0;0,0,0,0,1600,0,0:0,0,0,0,0,2380,0;0,0,0,0,0,0,
2615] — SU

Z=

1 0 0 0 0 0 0

0 6 0 0 0 0 0

0 0 250 0 0 0 0

0 0 0 875 0 0 0

0 0 0 0 1600 0 0

0 0 0 0 0 2380 O

0 0 0 0 0 0 2615
zic=interp2(x,y,z,172,3320,'cubic’)
zic =2380
zic=interp2(x,y,z,170,3315,'cubic")
zic =2352

CONCLUZII

Temperatura activa si mai ales cea utila (> 10 °C) pare sa piloteze vizibil ritmul
zilnic al cresterii i dezvoltarii vitei, confirmand inca o data meteosensibilitatea acesteia.

Remarcam totodata multitudinea de metode de interpolare si bibliotecile bogate
de familii de functii de aproximare (logaritmice, exponentiale, polinomiale). Rezultatele
obtinute prin folosirea aceleiagi metode de interpolare (de exemplu metoda polinomiala
de grad 5) in cadrul softurilor diferite (Microcal Origin, Matlab, Microsoft) ne arata faptul
ca diferentele sunt extrem de mici, coeficientii diferind foarte putin. Facand o analiza a
facilitatilor de program remarcam superioritatea produsului din partea MathSoft, in speta
Matlab, datoritad posibilitatilor grafice de exprimare si a puterii de calcul deosebite.

Punctam aici faptul ca de multe ori curbele (setul de date de intrare/iesire) trebuie
tratate pe portiuni si gasita tipul de funtie care aproximeaza cel mai bine realitatea.
Rezultate foarte bune s-au obtinut prin interpolarile polinomiale si anume cele de grad
n=5, unde n este gradul polinomului P(X)=a.x" + axx* + ... + a;. Am avut 6 valori
experimentale, deci 6 coeficienti ax, rezultdnd in mod firesc n=5, gradul polinomului
optim de interpolare.

Pentru a aproxima functia acumularii de substantd uscata (SU) in functie de
temperatura am folosit diferite functii: exponentiale, logaritmice, polinomiale in functie de
tipul curbei nonliniare, uneori fragmentand graficul pe portini.

Dupa alegerea functiei care aproximeaza cel mai bine datele experimentale
folsind softuri dedicate putem afla valorile y=f(x) prin interpolare y;=f(x;), pasul de
interpolare fiind foarte mic, de ordinal 10° . Putem astfel s& determindm valori ale
substantei uscate (SU) nu pe cale experimentala, ci folosind informatica aplicata. Acolo
unde colectia de date experimentale are valori disparate o putem completa, oricat de mic
ar fi intervalul de variatie Ax, putand afla in orice moment variata ASU.

Semnificativ este faptul ca putem face predictii nu numai de forma y=f(x), functie
de o singura variabila (acumularea de SU in functie de temperatura, SU=f(T) ), ci si de
forma z=f(x,y), functie de doua variabile (acumulaerea SU in functie de temperatura-T si
evolutia n timp-t, SU=f(T,t).

Din analiza tabelelor sinoptice cu valorile substantei uscate (SU), atat cele
experimentale céat si cele aflate prin interpolare dupa o functie determinata prin analiza
numerica cu suport informatic, in functie de temperatura (T), rezulta valori reziduale care



tind spre zero, deci valori foarte apropiate ale SU masurata cu cele SU determinate cu
ajutorul calculatorului (ex: la T=3320) °C avem SUex,=2380g si SUi=2375,1Q).
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STUDIUL COMPARATIV INTRE TRITICUM AESTIVUM $I TRITICUM
DURUM PRIN PRISMA PRODUCTIEI $I A ELEMENTELOR SALE
COMPONENETE iN CONDITIILE DE LA SCDA SIMNIC

THE COMPARATIVE STUDY BETWEEN TRITICUM AESTIVUM AND
TRITICUM DURUM REGARDING YIELD AND ITS COMPONENTS IN
ARDS SIMNIC AREA CONDITIONS

Mihaela Durac®, Gabriela Pdunescu?, Claudia Tut , Liviu Olaru®
! Agricultural and Rural Development Direction, Drobeta Turnu Severin, Mehed|nt| Romania
Agncultural Resaerch and Development Station Simnic Craiova, Balcesti road, nr.54, Dolj, Romania
Agronomy Faculty, University of Craiova, A.l.Cuza street, no.13, Craiova, Dolj, Romania

Key words: wheat, yield, 1000 kernels weight, test weight

ABSTRACT

In perioada 2006-2008, la SCDA Simnic au fost cultivate intr-o experientd, 14 soiuri
de grdu comun gsi 11 soiuri de grdu durum. S-au determinat productia si elementele de
productivitate: numarul de boabe/spic, greutatea boabelor/spic, masa a 1000 de boabe si
masa hectolitrica.

In medie pe 3 ani fatéd de productia soiului martor — soiul Dropia si fatd de media
tuturor granelor comune testate, 10 dintre cele 11 soiuri de grau durum au manifestat
diminudri ale productiei asigurate statistic.

In ceea ce priveste numérul de boabe/spic, trei dintre granele durum si anume
soiurile Hazera 11, Hazera 13 si Hazera 45 au obtinut sporuri semnificative fata de soiul
Dropia, primul avand o valoare a acestui caracter semnificativ mai mare si decat media
soiurilor durum.

intre greutatea boabelor pe spic la cele doud specii nu au existat diferente
semnificative, nici individual si nici ca medie (d = 0,06 g). La fel si la masa a 1000 de
boabe (d = 0,89 g). Diferente nu au existat nici la determindrile ce au vizat masa
hectolitricé (d = 0,80 kg/hl).

During 2006-2008 to ARDS Simnic area have been tested in experimental
conditions, fourteen winter wheat varieties and eleven durum wheat varieties. There were
established yield and productivity components: number of kernels per spike, kernels
weight per spike, 1000 kernels weight and test weight.

As a three years average, comparatively with Dropia yield (witness variety) and the
average of all tested varieties, ten of eleven durum varieties recorded yield decreases,
statistical provided.

Among kernels weight per spike values for both species haven’t been recorded
significant differences neither individual level nor as average (d=0,06 g). The same
situation was recorded for 1000 kernels weight and test weight values (d=0,80 g).

INTRODUCTION

In Oltenia area, the durum wheat, known as autumn ,albanian”, is ancient,
excepting short periods in co-operativization years. There were seeded first romanian and
foreign inbred varieties, as follows: Miciurinka, Rubej, Apulicum 233, Topaz, Rodur
(llicevici Stefania et al., 1988).

During the last years the largest areas seeded with durum wheat are in Canada,
SUA, Australia, China and Russia with approximatively 2-3 million ha in every year. In



Europe durum wheat is seeded especially in Italy, Turky, Spain and south of France.
Globaly, the average surface seeded with durum wheat is 18 million ha and the average
yield is 30 million tones (International grains Council, 2002). The biggest producer is
European Union with 8 million t/year. The second producer is Canada (4,6 million t/year),
followed by Turky (4 million t/year) and USA (3,5 million t/year) (***, 2004).

The global average vyield is generally low (1200-1400 kg/ha) because durum wheat
is seeded especially in dry areas under rain fed conditions. The highest values are
recorded in developed countries, as SUA and Canada (1500-2000 kg/ha). Under intensive
cropping system the inbred durum wheat varieties created in Mexico by CIMMYT recorded
yields similar with those of new commun wheat varieties (5-6 t/ha) or even superior.
Actually, the durum wheat yield decrease with 15-20%, but this crop efficiency is realized
by the higher selling price (25-30%).

MATERIAL AND METHODS

The research was focus on the comparative study between common wheat and
durum wheat varieties regarding miling and baking quality, under two fertilizing
treatments.

There have been tested 25 wheat varieties, as follows: 14 common wheat varieties
and 11 durum wheat varieties. the fertilizing treatments include: N100P40 rate (complex
fertilizer, basal applied in autumn + urea applied in spring) and N60P40 rate (complex
fertilizer basal applied in autumn).

Table no.1
The commun and durum wheat varieties tested during 2006-2007 years
No. Common winter wheat No. Durum wheat
1 DROPIA 10 RODUR
2 FLAMURA 85 11 PANDUR
3 FUNDULEA 4 12 CONDUR
4 GLOSA 13 GRANDUR
5 BRIANA 14 DF 99047/12
6 BOEMA 15 PROWIDUR
7 SIMNIC 30 16 HAZERA 11
8 CRINA 17 HAZERA 13
9 FAUR 18 HAZERA 45
21 DUNAI 19 ELIDUR
22 S 9535 20 AURADUR
23 S 0417
24 S 0421
25 S 0430

The agro technical practices were:

- pre-crop: pea

- tillage: ploughing + disking +combinator

- fertilizing treatment: 20-20-0 complex fertilizer (150 kg/ha) in autumn

nitrogen fertilizer (150 kg/ha) in spring

- seeding density: 550 grains/m?

- seeding depth: 4-5 cm

- seeding date: 11.10.2005, 11.10.2006, 13.10.2007

- seed treatment: Orius 1,5 kg/t

- weeds control: Peak 20 g/ha.
The seeding rate was calculated for each variety depending on germination, purity, density
and 1000 kernels weight.



RESULTS AND DISCUSSION

On three years average the yield ranged among 1685 kg/ha (by Auradur) and 3733
kg/ha (by Crina). The only one eception was recorded by durum varieties, under N100P40
fertilizer rate, which realized yield decreases up than 1000 kg/ha comparatively with the
control variety (Dropia), followed by: Elidur (significant difference), Hazera 11, Hazera 45,
Grandur, Condur, Auradur and the line DF 99047/12 (very significant decrease). The yield
difference between common wheat and durum wheat varieties was extremely high. Using t
test the yield was established as very significant under first fertilizing treatment (Fig.no.1).
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Fig. no.1 The comparative yield of two wheat species under N100P40 fertilizing rate
(on three years average)

Under nitrogen fertilizing rate the yields was also very significant despite the lower
difference between two wheat species (Fig. no.2). The average yield for durum wheat was
equal for both fertilizing treatments meanning that durum wheat didn't responde to higher
nitrogen rate. Therefore, in droughty years thje costs for nitrogen fertilizer, applied
especially in early spring, are not rewarding.
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DL 5% = 189; 1% = 256; DL 0,1% = 344; d=862***

Fig. no.2 The comparative yield of two wheat species under N40P40 fertilizing rate
(on three years average)

One of the wheat yield components is represented by the grains number/spike. The
limits values for this character are large among 15-20 grains/spike and 70-80 grains/spike)
depending on each variety, cropping system and environmental conditions. O three years
average, under normal fertilizing treatment, the grains number/spike ranged among 29
grains for durum line DF 99047/12 and 42 grains for Austrian common wheat Dunai.

Using t test the differences of this character were low, under both fertilizing
treatments (Fig. no 3 and 4).
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Fig. no.3 The grains number/spike of two wheat species under N100P40 fertilizing
rate (on three years average)
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Fig. no.4 The grains number/spike of two wheat species under N40P40 fertilizing rate
(on three years average)



Under N100P40 fertilizing treatment, the grains weight/spike values ranged among
1,22 g (by Briana) and 1,66 (by Fundulea 4). Comparatively with the control variety
(Dropia) none wheat varieties didn't recorded increases or decreases statistical assured
(Fig.no.5)

Under N40P40 fertilizing treatment, the grains weight/spike values are lower and
ranged among 1,06 g (by Auradur) and 1,58 g (by Hazera 45). Using t test the differences
of this trait were low under both fertilizing treatments (Fig. no. 6).
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Fig. no.5 The grains weight/spike of two wheat species under N100P40 fertilizing
rate (on three years average)
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Fig. no.6 The grains weight/spike of two wheat species under N40P40 fertilizing rate
(on three years average)

The 1000 kernels weight means grains gram weight at the testing moment
moisture. A big seed has few advantages comparatively with small seed, as follows: rapid



growth rythm, higher tillering capacity, higher yield. The advantage of the seed size is
obvious under stress conditions, especially in drought years.

On three years average, 1000 kernels weight values ranged among 35,87 g (by
Briana) and 43,07 g (by Fundulea 4) under normal fertilizing treatment. Using t test the
differences of this character were low under fertilizing treatments (Fig. 7 and 8).
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Fig. no.7 The 1000 kernels weight of two wheat species under N100P40 fertilizing rate
(on three years average)
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Fig. no.8 The 1000 kernels weight of two wheat species under N40P40 fertilizing rate
(on three years average)

CONCLUSIONS

Under ARDS Simnic conditions, the difference between Triticum aestivum and
Triticum durum yields was higher for Tr. Aestivum with 1306 kg/ha (normal fertilizing
treatment) and 862 kg/ha (low nitrogen rate). Both values were statistical assured as very
significant.



The low differences for the grains number/spike, the grain weight/spike and 1000
kernels weight traits were insignificant for both fertilizing treatments.
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ABSTRACT

In perioada 2006-2008, la SCDA Simnic au fost cultivate intr-o experientd, 14 soiuri
de grédu comun si 11 soiuri de gréu durum. In anul 2007 s-a instalat una dintre cele mai
accentuate perioade de secetd dintre cele manifestate in ultimii 50 de ani la Simnic. In
aceste conditii, productia la Tritcum durum a fost cuprinséd intre 330 kg/ha la Rodur si
1380 kg/ha la Hazera 13.

La o intensitate a secetei de 0,64, soiurile de Triticum durum au manifestat un
indice de toleranta cuprins intre 945 kg/ha la Auradur si 3430 kg/ha la Rodur si un indice
de sensibilitate la seceta de peste 0,500 la majoritatea soiurilor.

In conditii de fertilizare normald, diferenta intre notarea la secetd la graul comun gi
gréul durum a fost foarte semnificativa (d = -2,09°°) iar diferenta dintre procentul de spice
sterile la cele doué specii, distinct semnificativ (d = -12,64%).

Avand in vedere ca media productiilor soiurilor de grau comun a fost mai mare cu
300% faté de media productiilor de grau durum, putem evidentia faptul ca Triticum durum
este mult mai sensibil la seceta in conditiile extreme de la Simnic.

During 2006-2008 to ARDS Simnic field conditions were tested in a trail fourteen
winter wheat varieties and eleven durum wheat varieties. In 2007 year was recorded the
driest period for the last fifty years in Simnic area. In this environmental conditions,
Triticum durum yield ranged between 330 kg/ha (Rodur variety) and 1380 kg/ha (Hezera
13 variety). When drought intensity was 0, 64, Triticum durum varieties have showed a
drought index which have ranged between 945 kg/ha (Auradur) and 3430 kg/ha (Rodur)
and also a sensitive drought index over 0,500 for most of varieties.

In normal fertilizing conditions, the difference between winter wheat and durum
wheat drought index was very significant (d=-2,09°°°) and the difference between sterile
ears procentage of two species was distinct significant (d=-12, 64%).

The recorded data emphasise that the average of winter wheat yields was higher
than the average of durum wheat yields with 300%, mean that Triticum durum is more
drought sensitive in Simnic area extreme conditions.

INTRODUCTION

The stress caused by the water lack is one of the yields limitative factors. It causes
various physiological and biochemical effects on plants (Tonaka et al., 1990; Irigoyen et
al., 1992; Smirnoff, 1993; Tabaeizadeh, 1998) and it is also a serious problem in many
world areas, where barley, wheat and other small grains are used for raw materials
(Quarrie et al., 1999). This aspect is not met only in arid and semiarid areas but also in
places where the rainfalls are very abundant, but there aren’t equally distributed on the
whole vegetation period (Ribaut et al., 1997).



The drought tolerance is generally defined like a cultivar's property which gives a
relative low yield when it is under droughty conditions. This aspect implies the
improvement for adaptation of this stress which is an extension of yield potential (Visser,
1994).

The stress caused by the drought is strong heterogeneous in time (between
seasons and years) and apace (in and between places) and it is extremely unpredictable.
All these make difficult to identify the representative stress conditions.

MATERIAL AND METHODS

Twenty five cultivars of common wheat and durum wheat were studied in field
experiments during three years (2006-2008) at Simnic Agricultural Research &
Development Station. We used the yield data to calculate for each cultivar:

TOL - the yield difference between the stress (Ys) and non-stress conditions (Yp).
MP - the average yield of Ys and Yp.

GMP - calculated with formula /Ys.Yp
SSI — stress susceptibility index expressed by following relationships

SSI = [1-Ys/Yp]/SI, where Sl (stress intensity) and is estimated as {1—[?]} where:
p
Ys= mean yield over all genotypes evaluated under stress conditions;
Yp = mean yield over all genotypes evaluated under non-stress conditions.

STI = stress tolerance index ip.Ys/\F_

Cultivars were grouped according to their origin and all indices were calculated
separately for each group of wheat cultivars

RESULTS AND DISCUSSION

To emphasize the varieties which are fit for drought conditions in the central part of
Oltenia, was represented in fig. no 1 the index interaction coefficient x drought sensibility,
the production in normal conditions.

The simultaneous representation of a small index and of a big production in normal
conditions leads to the identification of tolerant genotypes drought during the climatic
changes and also leads to the appearance of an incensement to droughty years. In the
diagram nol.were emphasized two groups of points, as it comes:

- Common wheat varieties, index < 0,500, the yield in normal conditions >

4000 kg/ha.

- Durum wheat varieties, index < 0,500, the vyield in normal conditions

between 2500-4000 kg/ha.

Among the common wheat varieties, the best placed are: Briana and the lines
Simnic S 9535 and S 0421, all these having an index of sensibility under 0,500 and the
yield over 5000 kg/ha. As a conclusion, we can say that all the varieties place in this dial is
the best adapted to the droughty conditions.

The second group contents 11 durum wheat varieties and it can be also divided in
two subgroups. The most important is that which contents values of the index under 0,500
and yields ranged among 3000 and 4000 kg/ha. Here are placed four varieties, their
provenience structure being:

- the Romanian variety Elidur

- the Israeli varieties : Hazera 11and Hazera 13.

These data show that the durum wheat varieties are more sensitive to drought than
the common wheat varieties in Simnic area. None of the tested durum wheat varieties



weren’t remarked for recommended in the central part of Oltenia, one of the droughtest
areas.

The characterization of the tested material using the drought tolerance index
showed various aspects.
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Fig. no.1 The interaction of sensibility index of stress x yield for the tested wheat varieties in
normal conditions

The majority of common wheat varieties recorded yields which ranged among 4131 kg/ha (by SO
430) and 5229 kg/ha (by Briana) and their average was 4645 kg/ha. In droughy conditions, the tield values
ranged among 1350 kg/ha (by S 9535) 2520 kg/ha (by Dropia) the average was 1975 kg/ha and the yield
decrease being of 57,7% (Table no.1).

From the stress tolerance point of view (TOL) were remarked the cultivars Dropia and two common
wheat lines created to ARDS Simnic. But this index is not enough to characterized the stress tolerance of
these genotypes.

Based on GMP calculation are remarked the cultivars: Dropia (3280 kg/ha), Glosa (3280 kg/ha),
Boema (3243 kg/ha) and Crina (3570 kg/ha). The common wheat varieties registered a GMP value of 2877
kg/ha, 52% exceed the obtained value from the durum wheat varieties.

From the values index sensibility’s point of view, the smallest index was recorded by Dropia cultivars
(0,262), but the cultivars which obtained indices under 0,500 and yields over cross 5000 kg/ha are the most
tolerant to drought. The average SSI of common wheat indicates the fact that all these are more tolerant
uner the stress conditions.



Table no.1

The estimation stress tolerance of common wheat varieties for on intensity of the drought
evaluated at 0,64 — Simnic 2006-2008

Cultivar Yp Ys TOL MP GMP SSI STI
DROPIA 4268 2520 1748 3394 3280 0,262 0,656
FLAMURA 85 4617 1900 2717 3259 2962 0,377 0,535
FUNDULEA 4 4639 2150 2489 3395 3158 0,343 0,508
GLOSA 4761 2260 2501 3511 3280 0,336 0,656
BRIANA 5229 1600 3629 3415 2892 0,444 0,510
BOEMA 4677 2250 2427 3464 3243 0,332 0,642
SIMNIC 30 4323 2000 2323 3162 2940 0,343 0,527
CRINA 4790 2350 2440 3570 3355 0,326 0,687
FAUR 4522 2020 2502 3271 3022 0,354 0,557
DUNAI 4589 1460 3129 3025 2588 0,436 0,409
S 9535 5200 1350 3850 3275 2413 0,473 0,429
S 0417 4241 2100 2141 3171 2984 0,323 0,544
S 0421 5048 1670 3378 3359 2903 0,428 0,514
S 0430 4131 2020 2111 3079 1261 0,327 0,509
Average of | 4645 1975 | 2670 3310 2877 0,364 0,556
common winter
wheat
Average of durum | 3358 651 2707 2005 1389 0,517 0,159
wheat

Based on the stress tolerance index (STI) were remarked the cultivars: Dropia,
Glosa, Boema and Crina, all these with the STI bigger than 0,600. In general the common
wheat varieties have a STI of 0,556, which means that they are the most tolerant on

drought.

The tested durum wheat varieties recorded yelds in normal conditions among 2900
kg/ha (Auradur) and 3790 kg/ha (Pandur) (table 2).

Table no. 2

The estimation stress tolerance of durum wheat varieties for on intensity of the drought
evaluated at 0,64 — Simnic 2006-2008

Cultivar Yp Ys TOL MP GMP SSl STI
RODUR 2927 330 2597 1629 938 0,568 0,058
PANDUR 3790 360 3430 2075 1168 0,579 0,083
CONDUR 3670 610 3060 2140 1496 0,533 0,136
GRANDUR 3632 640 2992 2136 1525 0,527 0,141
DF 99047 2695 180 2515 1438 696 0,597 0,029
PROWIDUR 3330 490 2840 1910 1091 0,545 0,097
HAZERA 11 3276 1010 2266 2143 1819 0,442 0,202
HAZERA 13 3400 1380 2020 2390 2164 0,380 0,286
HAZERA 45 3717 810 2907 2264 1735 0,500 0,183
ELIDUR 3610 740 2870 2175 1634 0,509 0,163
AURADUR 2900 610 2290 1755 974 0,505 0,108
Average of durum 3358 651 2707 2005 1389 0,517 0,159
wheat

Average of 4645 1975 2670 3310 2877 0,364 0,556
common winter

wheat

Under the stress conditions, the yield limits ranged among 180 kg/ha (DF 99047)
and 1308 kg/ha (Hazera 13) and their average is 651 kg/ha. Based on the GMP
calculation, was emphasized the cultivar Hazera 13.The SSI average is bigger than the
common wheat cultivars (0,517).



The biggest difference and the most concludent is that between STI from the
common wheat cultivars and the durum wheat cultivars. This index of only 0,159 at durum
wheat shows that the tested cultivars aren’t recommanded for Simnic area, the incidence
of droughty years being more and more obvionsly.

The note of common wheat cultivars drought for fourteen tested cultivars was of
4,67 and the average of 11 durum wheat was of 6,77. The difference of 2,09 was very
significant in advantage of common wheat which shows a better tolerance of this in
droughty conditions, as there were those from Simnic in year 2007 (table 3).

Under fertilizing treatment with nitrogen, the difference between the two species of
0,52 wasn’t important. In droughty conditions, the durum wheat reacts better if it doesn’t
get more nitrogen. The nitrogen in droughty conditions stumbled the plants growing. There
were durum wheat cultivars which were totally affected by drought getting 9 note under
normal fertilizing conditions.

The minimum affected limit was identically with durum wheat and also at common
wheat in conditions of fertilizing with N1ooP40 (figure).

Table no. 3
Noting of the drought on common wheat and durum wheat, under two fertilizing treatments
in year 2007
note at N100P40 note at N40P40
1 | DROPIA 3,6 4,5
2 | FL85 4,5 3,6
3| F4 4,8 4
4 | GLOSA 41 4,6
5 | BRIANA 4,6 4,5
6 | BOEMA 4,8 4,6
7 | SIMNIC 30 4,6 4,3
8 | CRINA 4,5 4,3
9 | FAUR 4,6 4
21 | DUNAI 5,3 51
22 | S9535 6 4,6
23 | S0417 5 4,5
24 | S0421 41 3,5
25 | S 0430 5 3,8
Average of common
winter wheat 4,67 4,28
10 | RODUR 9 6
11 | PANDUR 7,6 4,8
12 | CONDUR 6,3 3,6
13 | GRANDUR 6 4,6
14 | DF 99047/12 7,6 5,8
15 | PROWIDUR 7 5,5
16 | HAZERA 11 5,8 4,5
17 | HAZERA 13 51 4
18 | HAZERA 45 6,3 4,1
19 | ELIDUR 5,8 3,6
20 | AURADUR 8 6,3
Average of durum wheat 6,77 4,8




The average of total sterile spikes of common wheat on fourteen tested varieties
under normal fertiling conditions was of 5,13 and the average of durum wheat on eleven
cultivars was of 17,8. The difference of 12,64 was clearly important in favour of common
wheat which means a better tolerance of this in conditions of accented drought (tabel 4).

Under fertilized variant with low nitrogen rate, the difference between the notes of
the two species of 0,57 wasn'’t significant. In droughty conditions, the durum wheat reacts
better if it gets nitrogen in reduce doze.

The total sterile spikes procent decreases very much and this fact suggests that the
nitrogen fertilizer isn’t recommanded in the doughty conditions.

The most affected durum wheat cultivars was DF 99047 with 40% sterile spikes.

The minimum affected limit was identically with durum wheat under NigoP4o fertilizer
rate, existing cultivars where this phenomenon wasn'’t present, as follows: Glosa, Dunai,
liniile S 0421 and 0430 at common wheat and Rodur, Pandur, Hazera 13, Hazera 45 and
Elidur (durum wheat).

Table no 4.
Total sterile spikes/m2 (%) at two species, at two levels of fertilization in year 2007
note at N10OP40 note at N4OP40

1 | DROPIA 2 0,5
2 | FL85 2,4 1,3
3| F4 3,4 0,4
4 | GLOSA 3,7 0
5 | BRIANA 12 0,6
6 | BOEMA 1,6 1,1
7 | SIMNIC 30 4,9 1,1
8 | CRINA 3,2 0,9
9 | FAUR 0 1
21 | DUNAI 6,4 0
22 | S9535 15 0,7
23 | S0417 3,6 2
24 | S0421 3,9 0
25 | S0430 9,7 0
Average of common winter wheat 5,13 0,7
10 | RODUR 3,3 0
11 | PANDUR 27,9 0
12 | CONDUR 13,6 1,9
13 | GRANDUR 4,9 2,9
14 | DF 99047/12 40 4,7
15 | PROWIDUR 2,9 2,8
16 | HAZERA 11 10,1 1
17 | HAZERA 13 7,4 0
18 | HAZERA 45 40 0
19 | ELIDUR 15,4 0
20 | AURADUR 30 0,5
Average of durum wheat 17,8 1,25




CONCLUSIONS

These data show that the durum wheat varieties are more sensitive to drought than
the common wheat varieties in Simnic area. None of the tested durum wheat varieties
weren’t remarked for recommended in the central part of Oltenia, one of the droughtest
areas.

The average of total sterile spikes of common wheat on fourteen tested varieties
under normal fertiling conditions was of 5,13 and the average of durum wheat on eleven
cultivars was of 17,8. The difference of 12,64 was clearly important in favour of common
wheat which means a better tolerance of this in conditions of accented drought

The minimum affected limit was identically with durum wheat under N1goP40 fertilizer
rate, existing cultivars where this phenomenon wasn'’t present, as follows: Glosa, Dunai,
liniile S 0421 and 0430 at common wheat and Rodur, Pandur, Hazera 13, Hazera 45 and
Elidur (durum wheat).
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CERCETARI PRIVIND INFLUENTA FERTILIZARII DIFERENTIATE
ASUPRA INSUSIRILOR CHIMICE ALE SPECIEI TRIFOLIUM REPENS PE
O PAJISTE PERMANENTA DE LA POIANA BRASOV
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FERTILIZATION ON THE CHEMICAL CHARACTERISTICS OF SPECIES
TRIFOLIUM REPENS ON A PERMANENT MEADOW AT POIANA
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ABSTRACT

In aceasté lucrare se va prezenta influenta diferitelor practici de gestionare a unei
pajisti permanente de la Poiana Brasov, asupra unor caracteristici chimice, precum
digestibilitate, continut in azot, fosfor, potasiu, calciu gi magneziu, la specia Trifolium
repens. Campul experimental este compus din cinci parcele, fiecare reprezentand o
varianta distincta de gestionare a elementelor nutritive in sol: V1 — martor, V2 — 20 t/ha
gunoi de grajd, V3 — 1,84 t/ha CaO + 20 t/ha gunoi de grajd, V4 — NsoPs0Kso + 1,84 t/ha
CaO + 20 t/ha gunoi de grajd, V5 — 1,84 t/ha CaO + tarlire 1 oaie/m?, 3 nopti. Datele
obtinute in urma analizelor de laborator ne indicd ca pe varianta V2 specia Trifolium
repens atinge maximumul in ceea ce priveste continutul de azot, potasiu, calciu si
digestibilitatea. Varianta V3 asigura cel mai mare continut de magneziu, iar pe varianta V4
se intélnegte cel mai mare continut de fosfor.

This paper will present the influence of different management practices of a
permanent grasslands in Poiana Brasov, on some chemical characteristics, such as
digestibility, content of nitrogen, phosphorus, potassium, calcium and magnesium, at
Trifolium repens species. Experimental field is composed of five parcels, each
representing a distinct management variant of nutrients in the soil: V1 — witness, V2 - 20t/
ha stable manure, V3 - 1.84 t / ha CaO + 20 t/ ha stable manure, V4 - N5oP5oKsp + 1.84 t /
ha CaO + 20 t / ha stable manure, V5 - 1.84 t / ha CaO + slippers 1 sheep/m?, 3 nights.
Data from our laboratory analysis indicates that in V2 variant Trifolium repens species
reached maximum regarding the content of nitrogen, potassium, calcium and digestibility.
V3 variant ensures the highest content of magnesium, and the V4 variant provides the
highest content of phosphorus.

INTRODUCTION

In Romania and other countries, permanent meadow provides the basis for forage
resources. Mode of operation and their different management practices (levels of
amendment, mineral or organic fertilization) represents an interesting case study, gives the
possibility of providing information regarding the usefulness of the meadow, defined by the
amount of forage resources, but mostly through their quality, which is in close correlation
with their chemical composition.

In our country, white clovers (Trifolium repens) is customary in the mezofile and
mezohigrofile meadows at the plain and up the mountains (COJOCARIU LUMINITA,
2005).

In spontaneous flora, white clovers is found in almost every lawn in various
proportions. The meadow consists of white clover and grasses is very valuable quality, 1
kg dry matter is equivalent to 0,75-0,85 UN, a UN-being 150-200 g digestible protein.



Being a legume it grows nitrogen quantity in the soil, may be deemed that 1% white clover
in the composition of flora, provides 3 kg active element nitrogen per hectare per year.
The importance of white clovers lies in the following:
- is well-resistant to grazing, repeated defoliation and treading;
- feed does not produce flatulence, being the most valuable legume in this regard,;
- produces a forage rich in protein and vitamins;
- has a great perenniality;
-causes lowering doses of fertilizers containing nitrogen, being an element
antipoluant;
- this plant is well developed on a wide range of soils, including acid or excess
moisture solls;
- is a good melifera plant (MOISUC, 2002).
Forage value of white clovers is determinated by its chemical
composition, which is showing a high content in crude protein (20%) and various nutrients
(phosphorus, calcium, potassium, vitamins) (VARGA, 1998).

MATERIAL AND METHOD

The research was carried out on experimental fields of the Research
Institute for Culture pasturelands Brasov, the experience being placed on the brown acid
criptopodzolic soil type, characterized by an advanced state of debasification, strong acid
reaction, being poorly supplied with P and Mg and middle supplied with K, as may be seen
in table 1. This experimental field was established in 1963, on a permanent mountain

meadow, located at the altitude of 1,000 m.
Table 1.
Physical and chemical features of acid-brown soil at Poiana Brasov

Adanc. H Al Humus || Argila || Pa || Ka \Y Vea || Vg
probei || HO || mobil 0,002 Cationi schimbabili
Ca]Mg]K JinNa J[sB J[H JT
cm ppm % mm ppm me/100 g sol % % %
%
0-10 4.7 172 8.6 10.8 12 |[ 125 | 25 0.4 || 0.26 ][ 0.07 || 3.23 || 21.3 || 245 || 13.2 || 10.2 || 1.5
10-20 4.75 || 168 3.82 11.2 5 29 12|02 | 0.03]f005]| 148 ]| 17.2 | 187 | 7.9 6.4 11

Experimental field is composed of 5 plots, each plot of 144 m?. Fertilization with N is
only once in the spring, and intake of P, K, stable manure and amendments in the autumn.
Experimental field is operated extensively by mowing twice a year. The scheme of
experimental field is shown in figure 1.

Fig. 1 The diagram of experimental field

V1 witness
V2 20 t/ha stable manure

V3 1.84 t/ha CaO + 20 t/ha stable manure
V4 N50 P,0550 K,050 + 1.84 t/ha CaO + 20 t/ha stable manure

V5 1.84 t/ha CaO + slippers 1 sheep/m?, 3 nights

Biological material studied consists of samples of white clover. From each parcel
were taken a total of 20 individuals, composed the second batch of 10, one for determining
the content of NPK, Ca and Mg and the other for digestibility analysis. From each plot
plants were chosen randomly, but ill individuals, those with faeces cover, or those exposed
more time in the shade, were removed. Was heeded that selected individuals to be as
possible, in the first vegetation phase.



The analysis to determine digestibility, content of N, P, K, Ca and Mg in plants were
completed in the chemistry lab at USAMVB Timisoara and ICDP Brasov.

RESULTS AND DISCUSSION
a) Cdig — The coefficient of digestibility
From fig. 2, respectively table 2 for Trifolium repens species, can see a distinctively

significant variation of the coefficient of digestibility (CDig), between V1 and V2, and a
negative distinctively significant correlation between V1 and V3, V4 and V5.

Fig. 2 Dynamics of digestibility value (Cdig.) in Trifolium repens species individuals

OCDig

Tabelul 2.
The analysis of coefficient of digestibility variation(Cdig.) in Trifolium repens species

individuals
Varianta CDig.
Media % Dif. Semnif.
Vi 0,9 100
V2 0,91 101 0,010 xx
V3 0,89 99 -0,010 00
V4 0,89 99 -0,010 00
V5 0,89 99 -0,010 00
b) N, P, K-contentof N, P, K
Table 3.
The analysis of nitrogen content variation in Trifolium repens species individuals
Varianta N
Media % Dif. Semnif.
Vi 3,11 100
V2 3,21 103 0,100 ns
V3 2,89 93 -0,220 0
V4 2,78 89 -0,330 00
V5 2,98 96 -0,130 ns




From fig. 3 and table 3, for Trifolium repens species, can see a variation of the
content of N, in a negative sense to the V1 witness, from 3.11 mg to 2.89 mg for V3
variant and 2.78 mg for V4 variant (distinctively significant).

The analysis of phosphorus content variation in Trifolium repens species individuals

Varianta N
Media % Dif. Semnif.
V1 3,11 100
V2 3,21 103 0,100 ns
V3 2,89 93 -0,220 0
V4 2,78 89 -0,330 00
V5 2,98 96 -0,130 ns

Table 4.

Fig. 3 Dynamics of nitrogen, phosphorus and potassium content variation in Trifolium repens
species individuals
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From fig. 3 and table 4, for Trifolium repens species, can see a significant variation
of the content of P, for variants V3, V4 and V5. Differences front of witness are significant

for 3 variants.

Table 5.

The analysis of potassium content variation in Trifolium repens species individuals

Varianta K
Media % Dif. Semnif.
V1 1,39 100
V2 1,42 102 0,030 orx
V3 1,33 96 -0,060 000
V4 1,38 99 -0,010 ns
V5 1,38 99 -0,010 ns

From fig. 3 and table 5,

1.33 mg for V3 variant.

for Trifolium repens species, can see a variation of the
content of K from 1.39 mg at V1 variant to 1.42 mg at V2 (very significant variation), and at



c) Ca, Mg - the content of calcium and magnesium

Table 6.
The analysis of calcium content variation in Trifolium repens species individuals
Varianta Ca
Media % Dif. Semnif.

V1 0,53 100

V2 0,74 140 0,210 **
V3 0,71 134 0,180 *
V4 0,57 108 0,040 ns
V5 0,65 123 0,120 ns

Fig. 4 Dynamics of calcium and magnesium content variation in Trifolium repens species individuals
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Table 7.
The analysis of magnesium content variation in Trifolium repens species individuals
Varianta Mg
Media % Dif. Semnif.
V1 1,7 100
V2 1,79 105 0,090 *
V3 1,82 107 0,120 *
V4 1,8 106 0,100 *
V5 1,75 103 0,050 ns

From fig. 4, respectively table 6, for Trifolium repens species, can see a variation of

the content of calcium (Ca), from 0.53 mg for the V1 variant to 0.74 mg for V2 variant.
Difference front of witness is provided statistically as distinctively significant.

From fig. 4, respectively table 6, for species Trifolium repens, can see a variation of
the content of calcium (Ca), from 0.53 mg for the V1 variant to 0.74 mg for V2 variant.
Difference front of witness is provided statistically as distinctively significant.

From fig. 4, respectively table 7, for Trifolium repens species, can see a variation of
the content of magnesium (Mg), from 1.7 mg for V1 variant to 1.79mg for the V2 variant,
1.82mg for V3, the difference front the witness being statistically assured as significant.

CONCLUSIONS

Following analysis of the data obtained we can draw the following conclusions:
- Trifolium repens species presents the best digestibility on V2 variant



- the highest nitrogen content is met on V2 variant

- the phosphorus content reaches the maximum on V4 variant, the difference front of
witness being significant

- the values of potassium content are the highest in the V2 variant

- in the V2 variant calcium content presents the highest values, the difference from
the witness being distinctively significant

- the V3 variant has the highest content of magnesium
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STUDII BACTERIOLOGICE $I ENZIMOLOGICE ASUPRA
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SEDIMENTS FROM THE MIDDLE COURSE OF THE JIU RIVER
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ABSTRACT

Lucrarea de fatd contine date bacteriologice si enzimologice referitoare la
sedimentele raului Jiu, date pe baza cédrora putem aprecia starea de calitate a réaului. In
acest sens au fost prelevate probe de sediment din raul Jiu (cursul mijlociu) in sezoanele
de iarna si vard a anului 2007. Stabilirea punctelor de prelevare s-a facut tindndu-se cont
de existenta pe cursul raului (din spre amonte spre aval) a unor posibile surse de poluare
chimica, fizicd sau biologica. Punctele de prelevare au fost in numar de sapte, acestea
fiind confluenta cu rdul Sadu, Térgu-Jiu amonte, Targu-Jiu aval, Rovinari amonte, Rovinari
aval, Craiova amonte (Isalnita), Craiova aval (Podari). Metode enzimologice au avut in
vedere determinarea urmétoarelor activitati enzimatice: activitatea dehidrogenazicé
actuala, activitatea dehidrogenazica potentiala, activitatea catalazica, activitatea ureazica
si activitatea de reducere microbiand a Fe®*" din probele de sediment supuse analizelor.
Studiul bacteriologic a avut in vedere determinarea a 3 grupe ecofiziologice de
microorganisme: bacterii amonificatoare, bacterii nitrificatoare si bacteriile fier reducatoare.
Indicatorii determinati au prezentat variatii sezoniere, dar si in functie de punctul de
prelevare al probelor. Pe baza datelor obtinute am stabilit ca poluare pe cursul mijlociu al
raului Jiu este de origine biologica la nivelul punctului de prelevare Targu-Jiu amonte si
chimicé la nivelul punctului de prelevare Rovinari aval si Isalnita.

The present work has bacteriological and enzymological data referred to the
sediments from the Jiu River. Based on this data, we can estimate the river’s qualities.
Sediment samples were taken from the Jiu River (middle course) in the summer and
winter of 2007. Drawing points were established according to the river course (from
upstream to downstream) and possible chemical, physical or biological pollution sources.
There were seven drawing points: confluence with the Sadu River, Targu-Jiu upstream,
Tragu-Jiu downstream, Rovinari upstream, Rovinari downstream, Craiova upstream
(Isalnita), Craiova downstream (Podari). Enzymological methods had in view to establish
the following enzymatic activities: actual dehydrogenase activity, potential dehydrogenase
activity, catalase activity, urease activity and the microbial iron reducing Fe** activity from
the studied sediment. The bacteriological study had in view to establish three
microorganism ecophysiological groups: ammnifying bacteria, nitrifying bacteria and iron-
reducing bacteria. The established indicators had seasonal variations, according to the
drawing points. Based on our data, we established that along the middle course of the Jiu
River, there is a biological pollution in the drawing point Targu-Jiu upstream. We also have
a chemical pollution in the following drawing point: Rovinari downstream and Isalnita.

INTRODUCTION

Surface water is mainly polluted not just by natural factors, but also by social and
economic factors, due to the waste water from industries which have lots of waste
materials, organic substances and mineral salts.

Jiu River is one of the many polluted rivers, which has a negative influence on the
microorganism and on the organism. Jiu River fills up with potable water two important



cities Targu-Jiu and Craiova. This is the reason why pollution effects can be felt by the
population. Main pollution sources directly influencing the water from Jiu River are
represented by substances from coal exploration, polluted substances (petroleum
products), Rovinari thermoelectric power station, pesticides from CHIM Dolj, house water
and industrial water from Targu-Jiu and Craiova.

Our goal is to establish the water quality and the sediments from the Jiu River, in a
biological point of view, because in a chemical point of view the water quality has been
established by the Romanian Water Institute in Gorj.

These biological polluting (human and animal waste), physical (temperature) and
chemical (heavy metals, oxides, salts, and pesticides) negatively influence microorganism
communities from the water and sediment, diminishing the enzymatic activity from the
sediments.

Bacteriological and enzymological studies have been made in other rivers from
Romania, trying to establish possible sources of pollution (physical, chemical or biological)
and also in offering solutions to reduce pollution effects in rivers from our country. Such
studies were made in the following rivers: Mures (Muntean and colab., 2004; Muntean and
colab., 2005), Crisul Alb (Filimon and Dragan-Bularda, 2005; Filimon and Dragan-Bularda,
2007), Somes (Buzan and Dragan-Bularda, 2005), Barzava (Filimon, 2006) and the Bega
Channel (Filimon, 2007).

For this study sediment samples were taken from the Jiu River, at the level of seven
drawing points, in the summer and spring of 2007. Drawing points were chosen from along
the middle course of the Jiu River, from upstream to downstream, represented by: Jiu
River in confluence with Sadu River, Targu-Jiu upstream, Targu-Jiu downstream, Rovinari
upstream, Rovinari downstream, Craiova upstream.

MATERIAL AND METHODS

For the five physiological groups undertaken into this study elective mediums were
used.

In order for the ammonifying bacteria to grow the following chemical composition is
used to make the culture medium: NaCl 0,5 g, peptone 2 g, distilled water 100 ml. The
presence of ammonia, freed consequently to the nitrifying bacteria’s activity, is proved with
the help of a specific color reaction which is apparent after the addition of one or two drops
of Nessler reactant. An intense yellow coloration with or without precipitation is obtained
(Cusa, 1996).

For the growth of nitrifying bacteria the Barjac culture medium with the following
chemical composition is used: KNO3 2 g, glucose 10 g, CaCO3 5 g, Sal. Sol.
Vinogradski 50 ml, distilled water 950 ml. The nitrate freed following the nitrifying
bacteria’s activity can be evidenced through a blue color reaction with diphenylamine-
sulfuric acid reactant (Dragan-Bularda, 2000).

Iron-reducing bacteria is cultivated on growth medium Ottow modified, with the
following chemical composition: glucose 20 g, peptone 5 g, yeast extract 0,5 g, MgSO,4
x 7 H,0 0,2 g, K;2HPO4 3 g, KH,PO,4 0,8 g, KCI 0,2 g, Fe,O3 x 3 H,O 1 g, distilled water
1000 ml. The culture medium is distributed in test-tubes (7ml/test-tube) and is sterilized
by autoclaving at 105° C for 30 minutes 3 days consequently. The pink or red color
indicates the presence of ferrous iron (Il) in the presence of the color reactant aa-
dipiridil (Dragan-Bularda, 2000).

Bacterian indicator of the sediment quality (BISQ) was calculated using the
calculation formula proposed by Muntean (Muntean 1995-1996):



BISQ = 1/n x Z logio N, where: BISQ - bacterian indicator of the sediment quality; n
- number of ecophysiological groups; N - number of bacteria appertaining to each
ecophysiological group.

The follwing 5 enzymatic and non-enzymatic catalytic activities have been
measured: catalase activity, actual and potential dehydrogenase activity, urease activity
and the iron-reducing activity.

Catalase activity have been determined using the permanganometric method
(Dragan-Bularda, 2000). The reaction mixtures consisted of 3 g sediment, 2 ml H,O, 3%,
10 ml phosphate buffer. It suffered incubation at 37° C for 1 hr. Enzymatic activity was
expressed in mg H,0,/3 g sediment.

Actual and potential dehydrogenase activity has been determined using the Casida
and co. (1964) methods. The reacting mixture consisted of 3 g sediment, 0,5 ml TTC
solution (2,3,5 triphenyltetrazolium), 2 ml distilled water and 1 ml glucose solution,
respectively, for potential dehydrogenase. The treated samples underwent incubation at
37° C for 48 hrs. Dehydrogenase activity was expressed as mg formazan/ 3 g sediment.

Urease activity has been determined according to the Dragan-Bularda (2000)
method. Reaction mixtures consisted of 3 g sediment, 2 ml toluen, 5 ml phosphate buffer,
5 ml solution of urea 3% incubated at 37° C for 24 hrs. Activity was expressed as mg
NH4/3 g sediment.

The microbial iron reducing Fe* activity were analysed according to the methods
presented by Dragan-Bularda (2000). We expressed the activity in mg Fe I1/3 g sediment.
Fe Il interacted with a,&-dipiridil and they have a coloured reaction together and the
solution can be photocolourmetred at 240 nm.

Based on the absolute values of the enzymatic activities from every sample
analyzed we calculated the enzymatic indicator of the sediment quality, after the
calculation formula proposed by Muntean (1995-1996):

EISQ =1/n} Vr (i) / Vmax (i), where: EISQ - enzymatic indicator of the sediment
guality, n - number of activities, Vr (i) - real individual value, Vmax (i) - maximal theoretical
individual value.

RESULTS AND DISCUSSIONS

Sediment samples taken from the Jiu River, in the summer and winter of 2007, were
bacteriological and enzymological studied in the lab.

The bacteriological study determined three ecophysiological groups of
microorganisms: ammonifying bacteria, nitrifying bacteria and iron-reducing bacteria.
Seriate dilution techniques were used. For each group its specific cultural environment is
used. The obtained values for those three ecophysiological groups are recorded in table 1
and 2. The obtained values determined the bacterial indicator of the sediment’s quality
(BISQ).

Seasonal variations and the drawing points of the collected samples of BISQ are
written below. The drawing point level located at the Jiu River's confluence with Sadu
River, the bacterial indicator of the sediment’s quality had lower values, both in summer
and winter.



Table 1.
Bacteriological study of the sediments from the Jiu River collected in the winter of 2007 (humber of
bacteria/sediment gram)

Sampling sites Ammonifying Nitrifying bacteria Iron-reducing
bacteria bacteria
Confluence with 200000 3900 2100
Sadu River
Targu Jiu 170000 1200 2400
upstream
Targu Jiu 540000 2000 1700
downstream
Rovinari 220000 920 2100
upstream
Rovinari 450000 1100 2600
downstream
Craiova 470000 400 2500
upstream
Craiova 540000 180 2000
downstream

This was in accordance with the enzymatic activity at the drawing point. The
seasonal dynamic keeps the usual minimal values of BISQ in winter and high values in
summer. At the drawing point level Targu-Jiu upstream higher values of BISQ are
recorded in the summer. One of the causes might be the overflow of waste water from the
pig farm near the river. This pig farm has its most important activity in the hot season. At
the next drawing point level, Targu-Jiu downstream, the sediment samples has almost the
same variations in both seasons. The reason is the constant overflow and the same

intensity of the house waters and industrial waters from Targu-Jiu.
Table 2.
Bacteriological study of the sediments from the Jiu River collected in the summer of 2007 (humber of
bacteria/sediment gram)

Sampling sites Ammonifying Nitrifying bacteria Iron-reducing
bacteria bacteria
Confluence with 280000 1300 2300
Sadu River
Targu Jiu 1500000 2800 1900
upstream
Targu Jiu 350000 6400 2000
downstream
Rovinari 1600000 5400 4700
upstream
Rovinari 520000 2400 5200
downstream
Craiova upstream 540000 1700 5900
Craiova 390000 2800 2400
downstream

At the Rovinari drawing point upstream, seasonal variations follow their natural
course, with higher values in summer and lower ones in winter. At the Rovinari drawing
point downstream, values of the bacterial indicator are very similar in those two seasons.
This shows the constant waste water pollution from the thermoelectric power station in
both seasons. The situation is the same with the seasonal variations of the BISQ. At the
Isalnita drawing point level, the values are also very similar during the seasons.



At Podari drawing point, seasonal variations of the BISQ follow their natural course.
The obtained values are in accordance with the EISQ values.
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Fig. 1. BISQ seasonal variations of the sediments from Jiu River (1. Confluence with Sadu River;
2.Targu-Jiu upstream,; 3. Targu-Jiu downstream; 4. Rovinari upstream; 5. Rovinari downstream; 6.
Craiova upstream (Isalnita); 7. Craiova downstream (Podari)).

The following enzymatic activities had been established: actual dehydrogenase
activity, potential dehydrogenase activity, catalase activity, urease activity and the
microbial iron-reducing Fe®" activity from the sediment. Enzymological methods have been
used for this. Recorded values are written in table 3 and 4, for the summer and winter of
2007.

Table 3.
Enzymological study of the sediments from the Jiu River in the winter season (ADA - actual
dehydrogenase activity (mg formasan/3 g sediment), PDA - potential dehydrogenase activity (mg
formasan/3 g sediment), IRBA - iron-reducing bacteria activity (mg Fe II/3 g sediment ), CA - catalase
activity (mg H,0,/3 g sediment), UA - urease activity (mg NH,/3 g sediment).

Sampling Enzymatic activity
sites
ADA PDA IRBA CA UA
Confluence 0,137 1,175 0,317 5,69 0,118
Sadu River
Targu Jiu 3,562 1,900 0,382 1,445 0,387
upstream
Targu Jiu 2,65 3,175 0,368 7,65 0,098
downstream
Rovinari 0,075 0,775 0,387 7,225 0,058
upstream
Rovinari 0,425 1,125 0,345 6,885 0,080
downstream
Craiova 3,550 2,125 0,276 3,57 0,333
upstream
Craiova 3,575 1,625 0,364 3,23 0,332
downstream

Using Munteanu's account formula we established the enzymatic indicator of the
sediment’s quality which allows us to appreciate the enzymatic activity for every sediment
sample.

Based on the obtained values for EISQ, we made a graphic (fig.2) in which we
present seasonal variations of EISQ in 2007, and variations according to the drawing point
of the samples from the upstream to downstream on the middle course of the Jiu River.



At the drawing point level located at the Jiu River’s confluence with Sadu River, we
have relatively low values of EISQ, in summer and winter. Causes can be multiple: sandy
consistency of the sediment which stops the development of certain bacterial communities
because the lack of organic materials. It seems that the Sadu River brings a small supply
of organic materia into the Jiu riverbed. This is due to the same sandy consistency of the
sediment from the Sadu River upper stream. There are several mines on the defile which
overflows its waste water in the Jiu riverbed.

Table 4.
Enzymological study of the sediments from the Jiu River in the winter season (ADA - actual
dehydrogenase activity (mg formasan/3 g sediment), PDA - potential dehydrogenase activity (mg
formasan/3 g sediment), IRBA - iron-reducing bacteria activity (mg Fe II/3 g sediment ), CA - catalase
activity (mg H,0,/3 g sediment), UA - urease activity (mg NH,/3 g sediment).

Sampling sites Enzymatic activity
ADA PDA IRBA CA UA
Confluence 0,275 3,375 0,369 7,56 0,172
with Sadu
River
Targu Jiu 3,687 2,987 0,359 0,68 0,648
upstream
Targu Jiu 1,175 2,925 0,346 3,48 0,316
downstream
Rovinari 0,525 3,300 0,319 4,42 4,024
upstream
Rovinari 0,275 3,350 0,355 7,39 3,410
downstream
Craiova 0,362 3,112 0,409 5,61 2,339
upstream
Craiova 3,500 3,637 0,421 7,65 1,867
downstream

At the drawing point level Targu-Jiu upstream, we have very similar values for EISQ
in the summer and winter of 2007. Values are a little bit higher compared to the last
drawing point. The explanation could be that between those two drawing points there is a
cleaning station at lezureni. Although this cleaning station has an old - fashioned
technology, it stops the pollution sources.

At the drawing point level Targu-Jiu down stream is characterized by intense
enzymatic activities in winter, taking into consideration the natural dynamic of the seasonal
variations for enzymatic activities. Possible causes of this inversion are: in summer, the
overflow in the river of some polluted substances (petroleum products), destroying the
microorganism, slowing down the enzymatic activity. The enzymatic activity has been
slowed down because of the overflow in the riverbed in autumn and winter. The waste
water was coming from the level of the dam, from the thermoelectric power station, located
directly on the Jiu River.

At the drawing point level Rovinari upper stream values of the enzymatic indicator is
relatively the same in both seasons, the main cause being stable environment conditions.
The samples were taken from between the dam and the place where the Jiu River water
enters the thermo electric power station.

The drawing point level Rovinari downstream presents water with higher
temperatures, compared to other drawing points. The reason is the waste water overflow
in the Jiu riverbed from the Rovinari thermoelectric power station. The Rovinari
thermoelectric power station is one of the thermoelectric stations which has a high level of



air, water and soil pollution. Rovinari is considered one of the most polluted city from the
Gorj district.

Pollution is released in the atmosphere by sulphur dioxide, azote oxides, powder
from cinder and ash, containing a high level of Fe, Cu, Ni, Mg, Cr oxides. Parts of these
powders get back to the soil and to the Jiu River, accidentally polluting them. Rovinari
thermoelectric power station is part of those 174 thermoelectric power stations which do
not comply with EU requirements. This thermoelectric power station might be closed in
2009 if it won’t get a modern technology, to stop the pollution.
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Fig.2. Seasonal variations of EISQ in the sediments from the Jiu River (1. Confluence with Sadu
River; 2.Targu-Jiu upstream,; 3. Targu-Jiu downstream; 4. Rovinari upstream; 5. Rovinari
downstream; 6. Craiova upstream (Isalnita); 7. Craiova downstream (Podari)).

Isalnita drawing point is directly polluted, especially by pesticides coming from a
company called CHIM from Dolj. Although, the enzymatic activity is rather intense,
because the aquatic microorganisms try to stop pollution, try to clean the water from the
river.

At the level of the last three drawing points, on both seasons we established an
almost lineal growth of the enzymatic activity. Biggest degrees are recorded at the Podari
drawing point. The relatively high enzymatic activity from this drawing point can be
determined by many causes: absence of the pollution sources in the other drawing points.
The pollution was made here only by waste waters. The water speed is slower, favoring
the sedimentation process, bacteria grows and implicitly, the enzymatic activity grows, too.

CONCLUSIONS

Enzymatic activities are the following: actual dehydrogenase activity, potential
dehydrogenase activity, catalase activity, urease activity and the iron-reducing microbial
Fe®* activity. These activities were identified in every studied sediment sample and
presented seasonal variations according to the drawing point levels.

Biological polluting (animal and human dejection), physical (temperature) and
chemical (heavy metals, oxides, salts and pesticides) negatively influencing the enzymatic
activity from the sediment by the small number of bacteria in the aquatic sediment.

The studied ecophysiological bacteria groups are ammonifying bacteria, nitrifying
bacteria and iron-reducing bacteria, these groups present seasonal variations, according
to the drawing point level of the samples.



There is a biological pollution along the middle course of Jiu River, at the drawing
point level Targu-Jiu upstream, there is also a chemical pollution at the drawing point level
Rovinari downstream and Isalnita.
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ABSTRACT

In perioada 2005-2008 s-au facut observatii asupra nucului existent in zona de
Nord a Olteniei. Zona de Nord a Olteniei este formata din judetele:Gorj, Mehedinti, Valcea,
specia de nuci fiind foarte larg raspandita( peste 240.000 mii plante).

Nucii care fomeaza populatile de nuci sunt din punct de vedere genetic hibrizi
naturali pe radacini proprii.

Vigoarea de crestere la elitele de nuc studiate este mare sau foarte mare.

La elitele valoroase de nuc s-a analizat: marimea fructelor(31.8mm -47.3
mm),greutatea fructului(10.9-13.7g),greutatea miezului(5-6.6 g),randamentul in miez(44%-
AT%).

Elitele din localitatile studiate prezinta fructificare terminala si grade diferite de
rezistenta la Xanthomonas campestris pv. Juglandis( bacterioza) Caracteristica generala
la elitele de nuc din aceasta zona este ca: au nuci normale, usor de spart, iar miezul se
elibereaza usor.

During 2005-2008 period observation have been carried in the walnut populations
from the Northern area of Oltenia. This area of Oltenia contains 3 counties: Valcea, Gorj
and Mehedint i; there walnut trees are wide spread (over 240 thousands plants). The
walnut populations are from genetic point of view natural hybrids, growing on their own
roots. The growth vigor of the elits walnut trees is large or very large in all the populations
studied. The value elites were analyzed: the size of fruits ( 31.8 mm — 47.3 mm ), the fruit
weight ( 10.9 g — 13.7 g ), the kernel weight (5 g - 6.6 g ), the kernel percentage44%—
47.%), etc.

The elites from the localities studied have terminal bearing and different degrees of
resistance at Xanthomonas campestris pv. juglandis (bacteriosis). The general
characteristic of the elites walnut tree from this area is: have easy cracking fruits and easy
removal kernel.

INTRODUCTION
The walnut tree has very ancient cultural tradition in Romania especially in the
under-Carpathian area of Oltenia.The favourable ecological conditions in Oltenia have
made it possible that in this area number of walnut trees be over 24000 trees , most of
them being natural hybrids with own roots.

MATHERIALS AND METHODES
The investigation was done during a three years period (2005-2008) from the North
area of Oltenia in different localities from following counties : Gorj , Mehedinti and Valcea.



The measurements , observation and determination referring to characteristics from
this area elites (type of bearing field , fruit characteristics) , growth (habits) , and low
temperatures during winter and the behavior to diseases.

The marked elites have determined the following observation :

e the diameter of the tree crown
¢ the circumference of the trunk
¢ the height of the tree

e the flowering age

e the type of dichogamy

e fruits maturation

o efficiency

The climatic conditions of the area are generally favorable to the growth and
bearing of walnut average annual temperature : 10.2 °C - 10.4°C; lowest temperature was
-30°C , but normally the temperature drop to - 20°C/-22°C ; The average sum of rain fall
700-750 mm; the relative humidity 64-85% and the duration of the sunshine is 1900 hours
per year.

RESULTS AND DISCUSSIONS

Studies have reveled that the Juglans regia species in this area has great genetic
variability, more distinct population and biotypes in accordance with the biological
characteristics and localities where they were identified.

The trees used in the research are obtained generatively and planted in familial
gardens and orchards , near footways (road plantations) and isolated.

The studied biological material is made of 15 elites selected to localities from the
North of Oltenia.

Growth vigor of the walnut trees is large or very large in all the elites studied.

Limits of the tree height are : 10.9-13.6 m ; the limits crown diameter : 8.6-10.4 m
and limits diameter trunk :

The flowering period of the walnut trees in the North of Oltenia takes place in a
short period of the time (around 30-35 days).The beginning of the flowering starts in the
firsts 4-5 days of April and flowering period ends on 7-10 of May.

The elites with early flowering (10%) , medium flowering (80%) are the majority and
late flowering (10%).

The elites are presented by 85% protandrous and 15% are protogynous.

The crown shape is globular , semi-erect and spread habitus.

The variability is large regarding the size of fruits : 30.6-43.7 mm ; the fruit weight :
10.8-13.6 g ; the kernel weight 5-6.3 g ; kernel efficiency : 45.2-47.4%. (table no. 1)



(tab no.1)

Elites Fruits size Weight fruit Weight kernel Kernel effiency (%)
(mm) (9) @)
[(H+D+d)/3]
E-1(VL) 335 11.7 5.5 47.0
E-2(GJ) 34.6 12.4 5.6 5.1
E-3(GJ) 43.7 12.6 5.9 46.8
E-4(GJ) 40.0 11.8 55 46.6
E-5(VL) 334 11.6 5.4 46.5
E-6(VL) 32.6 10.9 5.0 45.8
E-7(MH) 31.8 11.8 5.3 44.9
E-8(VL) 32.6 10.9 5.0 45.8
E-99(MH) 32.4 10.9 5.0 45.8
E-10(MH) 30.6 11.2 5.1 45.5
E-11(MH) 32.3 11.7 5.3 45.2
E-12(MH) 32.3 13.7 6.5 47.4
E-13(VL) 32.6 10.8 5.0 46.2
E-14(GJ) 37.6 13.6 6.3 46.3
E-15(GJ) 35.0 12.0 5.6 46.6

The color of the kernel is 99% yellow.
The fruit ripening is a trait with low limits of variability between September 1%-

Octomber 5,

(tab no. 2)
Elites Height | Diameter Volume crown Production Ip (index of
trees crown kg/tree productivity)
(m) (m)

E-1(VL) 12.7 9.30 567.512 36.50 0.064
E-2(GJ) 10.9 10.40 616.980 37.20 0.060
E-3(GJ) 135 9.80 678.522 36.70 0.054
E-4(GJ) 11.7 8.90 484.996 37.20 0.075
E-5(VL) 12.6 10.30 699.557 41.50 0.059
E-6(VL) 13.6 9.80 683.548 40.53 0.059
E-7(MH) 12.5 10.50 721.218 38.95 0.054
E-8(VL) 11.6 10.20 631.592 36.43 0.057
E-9(MH) 10.9 9.60 525.711 40.53 0.077
E-10(MH) 11.5 8.70 455,527 34.30 0.075
E-11(MH) 11.8 8.60 456.727 35.15 0.077
E-12(MH) 12.6 9.70 620.429 36.40 0.058
E-13(VL) 10.8 10.30 604.605 36.62 0.060
E-14(GJ) 12.5 10.20 680.892 37.18 0.054
E-15(GJ) 12.4 10.40 708.651 36.22 0.051

Most of the elites components are ripening their fruits between September 10™-20™ (80%)
the rest of them are eighter early ripening (10%) and late (10%)
The area is favorable to the presence and attack by Xanthomonas campestris p v.

juglandis 70% of the walnut is sensitive to bacteriosis.




Generally , the majority of the walnut elites has fruits shell : 1.5mm-2.5mm.

For comparing more correctly the capacity of production to the studied elites was
calculated the index of productivity ( Ip) referring the crown diameter and height trees.(tab
no.2)

Value of the index of productivity was different to an elite the other , being generally
proportionally with the capacity of production.

Then, a little index of productivity had the elite E-15

The elites with high values where registered to elites : E-9 ; E-10 ; E-11 ;

CONCLUSION

¢ The North of Oltenia has favorable climatic condition very suitable for walnut culture.
e The traits of elites referring to the fruiting capacity , the internal structure of the shell and kernel color
of the elites, this fact conferred importance in the breeding programs.
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OBSERVATIONS ON THE EFFICACY OF SOME RATICIDES IN BROWN
RAT (RATTUS NORVEGICUS) CONTROL
AT S.C. TONICO GENERAL COM S.R.L.
— NEGRASI FARM, DAMBOVITA COUNTY

OBSERVATII PRIVIND EFICACITATEA UNOR RATICIDE N
COMBATEREA SOBOLANULUI CENUSIU (RATTUS NORVEGICUS) iN
CADRUL S.C. TONICO GENERAL COM S.R.L. — FERMA NEGRASI,
DAMBOVITA

Frasin Loredana Beatrice

Cuvinte cheie: Rattus norvegicus, raticide, eficacitate.
Key word: Rattus norvegicus, raticides, efficacy.

ABSTRACT

Three rodenticides were tested to control the populations of Rattus norvegicus at
S.C. Tonico General Com S.R.L. — Negragsi farm, Dambovita county - RATITELL, STORM
and COLBROM, applied as they are or in combination with different alimentary baits. In
the 2 cases, when products were mixed, only the mixture with vanillin sugar, wheat bran
and cinnamon were eaten but death rates were reported only for STORM.

The COLBROM product has a high efficacy, 87 dead individuals being counted
after 8 days only. No death rate was reported 10 days after, which means all rats
populations had been eradicated.

In cadrul S.C. Tonico General Com S.R.L. — ferma Negrasi, Dambovita, pentru
combaterea populatiilor de Rattus norvegicus, s-au testat trei produse raticide: Ratitell.,
Storm si Colbrom, aplicate in variantd simpla sau in amestec cu diferite momeli
alimentare. In cele doud cazuri in care produsele au fost amestecate cu momeli
alimentare au fost consumate doar variantele in care momeala a fost zahar vanilat + tarate
de grau si scortisoara insd mortalitati nu s-au inregistrat decat in cazul produsului Storm.

Produsul Colbrom are o eficacitate ridicata inregistrandu-se dupa numai 8 zile 87
exemplare moarte. Dupa 10 zile nu s-a mai observat nici o mortalitate ceea ce inseamna
ca populatiile de sobolani au fost eradicate.

INTRODUCTION

Rodents represent over a third of the total number of mammals in the world. They are
well known for the important damages produced in all economical sectors and for the
epizootological and epidemiological danger for public health.

Chemical means are nowadays the most powerful and efficient weapon in rodent
control, but due to an extreme precaution these animals do not always eat the
rodenticides, so alimentary baits are needed to attract them.

MATERIALS AND METHODS

The efficacy of rodenticide products was tested at S.C. TONICO GENERAL COM
S.R.L.- Negrasi farm, Dambovita county, where a high density of Rattus norvegicus
populations had been reported.

Negrasi farm covers a 7 ha area and is populated with dairy cows grown in a free
stabulation system.



The following rodenticides were tested: RATITELL - impregnated wheat grains,
applied in linear system, 40 gr bait; STORM - pellets, applied in piles of 100 gr at 10 m
distance one another; COLBROM - fresh pasta bait, 12 -15 gr sachets.

Baits were placed in paper board trays at the exits of rodent nests or very close to
them, at walls corners or along them, on usual rats pathways and in the feeding areas.

RESULTS AND DISCUSSIONS

As shown in table 1, the RATITELL rodenticide was not eaten by rats as a simple
product or mixed with wheat bran, fish flour and chopped meat.

Mixed with vanillin sugar + wheat bran or with cinnamon, the product was in part
eaten, but no death rate was reported during the 10 days of observations.

Results presented in table 2 show that the use of STORM rodenticide produced, a
great number of reported dead rats, 51, which would lead to a total number of 510 dead
rats in the entire farm.

Efficacy testing of RATITELL rodenticide
at S.C. Tonico General Com S.R.L. - Negrasi farm

Table 1
Dead rats
Crt. | Comercial product Active < o © 0,9,
no. (+ bait) ingredient [olE ST S| 5=
1. RATITELL difetialone 0 0 0 0
(sim