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PLANTE VULNERABILE IN JUDETUL ARGES

VULNERABLE PLANTS IN ARGES COUNTY

VALERIU ALEXIU
University of Pitegti

Keywords: IUCN Red List of Threatened Species; vulnerable; vernacular.

REZUMAT
Lucrarea prezinta categoriile de plante periclitate din din flora judetului Arges. in
urma studiilor efectuate, au fost identificate 29 specii culnerabile (VU). Investigatiile au fost
facute in cadrul Proiectului “Studii corologice al categoriilor sozologice din flora judetului
Arges, pentru refacerea populatiilor periclitate prin metode de inmultire traditionale si
biotehnologice”.

ABSTRACT
This paper aims to present categories of endangered plants in the Arges county
flora. From studies so far have been identified 29 species, vulnerable (VU). Investigations
have been made in the project “ Chorology study of the project called “Chrology study of
the sozological categories of flora Arges county to restore endangered by conventional
methods of breeding and biotechnology”.

INTRODUCTION
The IUCN Red List of Threatened Species (also known as the IUCN Red List or
Red Data List), founded in 1948, is the world's most comprehensive inventory of the
global conservation status of plant and animal species.
Species are classified in nine groups, set through criteria such as rate of decline,
population size, area of geographic distribution, and degree of population and distribution
fragmentation.

o Extinct (EX) — Plant species extinct, extinguished.

o Extinct in the Wild (EW) — Species missing spontaneous, but kept in culture..

o Critically Endangered (CR) — Species with extremely high risk of extinction in the
near future state spontaneous.

o Endangered (EN) - Species with very high risk of extinction in the near future
spontaneous state

e Vulnerable (VU) - Species with high risk of extinction in the near future state
spontaneous.
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e Lower Risk (LC) - Low risk of extinction.
o Data Deficient (DD) - Deficient information on species.

Not Evaluated (NE) - Has not yet been evaluated against the criteria.,
Not Threatened (NT) - Rare species, less threatened, but may enter in one of the
categories above in future
“Vulnerable” (VU) species are designated as such when the risk of extinction is high.
For comparison with designations described above, that the remaining population has
1000 or fewer mature individuals, or that its range is so small or vulnerable that a single
catastrophic event could push it into the endangered or critically endangered category very
quickly.
A species is vulnerable if:
« its population is decreasing because of threatening processes, or
« its population has been seriously depleted and its protection is not secured, or
« its population, while abundant, is at risk because of threatening processes, or
« its population is low or localized or depends on limited habitat that is at risk because of
threatening processes.

MATERIAL AND METHODS

The establishment of the protected plants was made on the basis: Red List of
extinct endangered, vulnerable and rare higher plants of Romania flora (Boscaiu N.,
Coldea Gh., Horeanu Cl., 1994), Rare vulnerable and endemic plants of Romania flora —
The Red List (Dihoru Gh., Dihoru Alexandrina, 1994), The Red List of higher plants of
Romania flora (Oltean M., Negrean G., Popescu A., Roman N., Dihoru G., Sanda V.,
Mihailescu S., 1994), Critical list of vascular plants in Romania, (Oprea A., 2005), Arges
county cormflora (Alexiu V., 2008), Red book of vascular plants in Romania (Dihoru G.,
Negrean G., 2009).

RESULTS AND DISCUSSIONS
Until now, 29 species included in Red List as vulnerable species in Arges county.
One of the major objectives of Arges county is the keeping of biodiversity through the
maintenance of the key species and ecosystems, as well as of the landscapes.

Red list of plants recorded in the county Arges:

Alopecurus pratensis L. ssp. laguriformis (Schur) Tzvelev (Alopecurus laguriformis

Schur; Alopecurus brachystachyus auct. Roman., nhon M.Bieb.).

Family: Poaceae

Vernacular: Coada vulpii

Geographical Distribution: Carp

Frequency in Romania: Rare

IUCN Category: VU

Located in Arges: Massif Raiosu-Buda (14; 15; 64; 63; 60), Massif lezer-Papusa:
Valley lezer, the upper limit of the Mountain Pine (3), Fagaras
Massif: Negoiu, “Capra Budei” in “Caldarea Mieilor” (60).

Androsace chamaejasme Wulfen (Androsace villosa L. subsp. chamaejasme (Wulfen)
Rouy; Androsace bungeana Schischk. et Bobrov).

Family: Primulaceae

Geographical Distribution: Circ-Arct-Alp

Frequency in Romania: Rare

IUCN Category: VU

Located in Arges: Massif Piatra Craiului (31; 39; 45).

Angelica archangelica L. (Archangelica officinalis Hoffm.).
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Family: Asteraceae

Vernacular: Angelica; Anghelina; Bucenis; Bucinis; Cucuta mare.

Geographical Distribution: Eua-bor

Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: Massif Raiosu-Buda: Buda Valley (63), Massif lezer-Papusa:
Valley Batrana, Valley lezer (3; 8), Mountains Leaota: Marginea
Domneasca (The edge of the Royal), Badenilor Valley (40),
Fagaras Massif: Zarna Valley (60).

Aquilegia nigricans Baumg., subsp. nigricans

Family: Ranunculaceae

Geographical Distribution: Eur

Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: Massif Raiosu-Buda, Valley Stream Raiosu to sheepfold (63),
Massif Piatra Craiului: Dambovicioara (37; 39), Crest High (61),
Montains Ghimbav: Keys Rudaritei, Keys Cheii, Peak
Zacotelor, Ghimbavului Keys (3; 29; 40).

Arnica montana L.

Family: Asteraceae

Geographical Distribution: Eur

Frequency in Romania:  Relativ Occasionally

IUCN Category: VU

Located in Arges: Massif Piatra Craiului: Keys Dambovicioarei, Keys Brusturetului
(45; 61), Montains Ghimbav: Keys Cheii (29), Great Gorge of
the Dambovita (45; 61), Massif lezer-Papusa: Andrew’s teeth

(3).
Botrichyium virginianum (L.) Sw. in Schrad (Osmunda virginiana L.).
Family: Ophioglossaceae

Geographical Distribution: Circ

Frequency in Romania: Rare

IUCN Category: VU

Located in Arges: Pitesti (60); Between Valea Mare, Enculesti (33).

Campanula transsilvanica Schur

Family: Campanulaceae

Geographical Distribution: Carp-Balc

Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: Montains Raiosu: Branele Raiosului, “Capra Budei” (15; 14;
63), Fagaras Massif: Peak Negoiu (60).

Camphorosma monspeliaca L.

Family: Chenopodiaceae

Geographical Distribution: Medit

Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: Glodul Mic (60); 67); Glodul Mare (60; 67)
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Cypripedium calceolus L. (Cypripedium reginae auct., non Walter).

Family: Orchidaceae

Vernacular: Papucul Doamnei, Blabornic, Clontan, Condurul - Doamnei,
Floarea-cucului, Gluga ciobanului, Papucul Maicii Domnului,
Papucul vinerii.

Geographical Distribution: Eua

Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: Rucar (43; 68), Campulung (60)

Daphne blagayana Freyer (Thymelaea dendryobryum Rothm.).

Family: Thymelaeaceae

Vernacular: ledera alba; Tulching; Tulchina galbena; Blagaiana; Floare de

Sf. Ana; Ghiocei de Postavar
Geographical Distribution: Alp-Carp-Balc
Frequency in Romania: Rare

IUCN Category: VU

Located in Arges: Dambovicioara Valley (34; 3; 39; 4; 45; 61)

Daphne cneorum L. (Daphne julia Koso-Pol.).

Family: Thymelaeaceae

Vernacular: Brogtean de padure; Tamaita de padure; Melin de padure;
Tulchina

Geographical Distribution: Euc
Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: Massif Raiosu-Buda (63); Massif Piatra Craiului: (39; 4; 45; 61).
Dianthus callizonus Schott & Kotschy

Family: Caryophyllaceae

Vernacular: Garofita Pietrii Craiului, Garoafa Craiului

Geographical Distribution: Massif Piatra Craiului

Frequency in Romania: Rare

IUCN Category: VU

Located in Arges: Massif Piatra Craiului — Marele Grohotis (Grand detritus), Braul
Rosu (Red belt) (32; 41; 39; 4; 45; 61).

Festuca bucegiensis Markgraf-Dannenb. (Festuca glacialis auct.,, non (Miégev. ex
Hack.) K.Richt.

Family: Poaceae

Geographical Distribution: Carp

Frequency in Romania:  Occasionally

IUCN Category: VU, End Carp. Merid.

Located in Arges: Massif Raiosu-Buda (14; 15 ; 60; 64)

Galanthus nivalis L.

Family: Amaryllidaceae

Vernacular: Ghiocei, Aisoare, Cloconei, Clocotei de omat, Ghiorele, Luste,
Primavaruta.

Geographical Distribution: Eur
Frequency in Romania:  Common
IUCN Category: VU
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Located in Arges: Massif Raiosu-Buda, Budei Valley (63), Massif Piatra Craiului:
Keys Dambovicioarei (3, 45), Keys Brusturetului (45; 61),
Dragoslovenilor Valley (12), Montains Ghimbav: Great Gorge of
the Dambovita (45; 61).

Gentiana punctata L.

Family: Gentianaceae

Vernacular: Entura, Ghintura patata, Ochincea.
Geographical Distribution: Alp-Carp

Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: Massif Raiosu-Buda (15 ; 60), Massif lezer-Papusa: M. Catunu,
Valley lezer (3), Fagaras Massif: Negoiu Peak, “Capra Budei”
(60).

Hammarbya paludosa (L.) O. Kuntze (Malaxis paludosa (L.) Sw.; Ophrys paludosaL.).
Family: Orchidaceae

Geographical Distribution: Eua

Frequency in Romania: Very rare

IUCN Category: VU

Located in Arges: Keys Cheii (29).

Iris aphylla L. (Iris polonica Blocki ex Asch. et Graebn.; Iris hungarica Waldst. et Kit.; Iris

benacensis A.Kern.; Iris nudicaulis Lam.; Iris furcata M.Bieb.).

Family: Iridaceae

Geographical Distribution: Pont-Pan

Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: Massif Raiosu-Buda, Buda Valley (63), Montains Ghimbav:
Great Gorge of the Dambovita, Ghimbavului Keys, Crovului
Keys (3; 31), Coltii Ghimbavului (43), Massif lezer-Papusa:
Batrana Valley (3)

Leontopodium alpinum Cass. (Antennaria leontopodium (L.) Gaertn.).

Family: Asteraceae

Vernacular: Albumeala; Albumita; Floare de colt; Floare de coti; Floare de
stanca; Floare domeasca; Floarea reginei; Flocosele; Linarica;
Mucezea; Prescurele; Semenic; Studelite; Talpa méatei.

Geographical Distribution: Eua

Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: Massif Raiosu-Buda (15; 64; 63; 60), Montains Ghimbav: Keys
Cheitei, Great Gorge of the Dambovita (30; 3; 45; 61), Massif
Piatra Craiului: Keys Dambovicioarei (3; 4; 61), Keys
Brusturetului, Marele Grohotis (Grand detritus) (45), Fagaras
Massif: “Capra Budei”, Piciorul Caprei, Negoiu (60).

Leucojum aestivum L.

Family: Amaryllidaceae
Vernacular: Ghiocei de balta
Geographical Distribution: Atl-Medit
Frequency in Romania:  Occasionally
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IUCN Category: VU
Located in Arges: Glavacioc (60).

Narcissus poeticus L. subsp. radiiflorus (Salisb.) Baker (Narcissus radiiflorus Salisb.;
Narcissus angustifolius Curtis ex Haw.; Narcissus poeticus L. subsp. angustifolius Hegi).
Family: Amaryllidaceae

Geographical Distribution: Euc

Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: Negrasi (4; 35; 61)
Nigritella nigra (L.) Reich. f. subsp. nigra
Family: Orchidaceae
Vernacular: Sangele Voinicului

Geographical Distribution: Eur

Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: M. Réiosu (52), Massif Piatra Craiului (39; 4; 61)

Nigritella nigra (L.) Reich. f. subsp. rubra (Wettst.) Beauverd
Family: Orchidaceae

Geographical Distribution: Eur

Frequency in Romania:  Occasionally

IUCN Category: VU
Located in Arges: Massif Raiosu-Buda: Polita lui Voda (63), Massif Piatra Craiului
(61)

Papaver alpinum L. subsp. corona-sancti-stephani (Zapal.) Borza (Papaver rhaeticum
Leresche; Papaver pyrenaicum (L.) Willd. subsp. sendtneri (A.Kern. ex Hayek) Fedde;
Papaver corona-sancti-stephani Zapal.; Papaver alpinum L. subsp. degenii (Urum. et Jav.)
Markgr.

Family: Papaveraceae.

Geographical Distribution: Carp

Frequency in Romania: Rare

IUCN Category: VU

Located in Arges: Piatra Craiului: Ceardacul Stanciului (45); Montains
Raiosu: Raiosu Peak, Capra Budei (14), Polita lui Voda (14; 64,
63).

Primula wulfeniana Schott subsp. baumgarteniana (Degen et Moesz) Liudi (Primula
baumgarteniana Degen et Moesz in Degen 1908; Primula clusianaauct., non Tausch.;
Primula integrifolia non Jacq., nec. L., sensu Baumb.; Primula spectabilis Schur, non
Tratt.).

Family: Primulaceae

Geographical Distribution: Carp (End)

Frequency in Romania: Rare

IUCN Category: VU, End. Carp. Merid.

Located in Arges: Massif Piatra Craiului (38; 45; 61).

Rhododendron myrtifolium Schott et Kotschy (Rhododendron kotschyi Simonk.;
Rhododendron ferrugineum L. subsp. kotschyi (Simonk.) Hayek).
Family: Ericaceae
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Vernacular: Bujor de munte; Smardar; Perigoare; Popdele; Tulpin, Vase
munte.

Geographical Distribution: Carp-Balc

Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: Massif lezer-Papusa (65), Massif Raiosu-Buda (15; 51; 63),
Massif Piatra Craiului (39; 4; 61), Massif lezer-Papusa:
Montains Papusa, Montains Portareasa, Montains Setu,
Montains Tefeleica, Montains Mara Mica, Montains Taratoasa,
HulubaPeak, Curmatura Groapelor, lezerul Mare, Valley lezer,
Batrana Peak, Lespezi, Montains Catunu, Andrew’s teeth,
Batrana by Colti (37; 3; 65), Mountains Leaota: Tancava,
Romaéanescu, Leaota Peak (44; 40).

Ruscus hypoglossum L.

Family: Liliaceae
Geographical Distribution: Pont-Balc-Pan
Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: Vranesti-Calinesti (28).

Saxifraga mutata L. subsp. demissa (Schott et Kotschy) D.A.Webb (Saxifraga

demissa Schott et Kotschy).

Family: Saxifragaceae

Geographical Distribution: Carp

Frequency in Romania:  Occasionally

IUCN Category: VU, End Carp.Merid.

Located in Arges: Montains Ghimbav: Great Gorge of the Dambovita (3), Massif
Piatra Craiului: Marele Grohotis (Grand detritus) (32; 45; 61).

Sesleria rigida Heuffel ex Rchb. (Sesleria haynaldiana Schur; Sesleria filifolia Hoppe).

Family: Poaceae

Vernacular: Coada iepurelui

Geographical Distribution: Carp-Balc

Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: Massif Piatra Craiului: Keys Dambovicioarei, Keys
Brusturetului, Marele Grohotis (Grand detritus) (POP O., 2006;
61), Massif Raiosu-Buda (51; 64; 63), Montains Ghimbav: Peak
Zacotelor, Coltii lui Dumitru, Keys Rudaritei, Great Gorge of the
Dambovita, Ghimbavului Keys, Crovului Keys, Keys Cheii (29;
3; 40; 45; 61), Massif lezer-Papusa: Keys Mici ale Dambovitei

(3; 60).
Taxus baccata L.
Family: Taxaceae
Vernacular: Tisa

Geographical Distribution: Eur

Frequency in Romania:  Occasionally

IUCN Category: VU

Located in Arges: Piatra Craiului (39; 4); lezer-Papusa (58), Great Gorge of the
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Dambovita (61); Mountains Leaota (30; 58); Montains
Ghimbav: Cheia Valley, Crovului Keys (3), Crovului Valley by
Zacote (26; 54; 58), Ghimbavului Keys (68); Oiesti-Ungureni,
by Arges Valley (25; 58); Keys Valsanului (25; 58); Sources
Dambovita (25; 58).

CONCLUSIONS
From the studies performed until now was identified 29 vulnerable species:

Poaceae (4), Orchidaceae (4), Amaryllidaceae (3), Asteraceae (2), Thymelaeaceae (2).
Families Primulaceae, Apiaceae, Ranunculaceae, Ophioglossaceae, Campanulaceae,
Chenopodiaceae, Caryophyllaceae, Gentianaceae, Iridaceae, Papaveraceae, Ericaceae,
Liliaceae, Saxifragaceae and Taxaceae have a single species.
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INFLUENTA PERIODICITATII FRUCTIFICATIEI ASUPRA COMPOZITIEI
SEMINTI$URILOR INSTALATE iN PADURILE DE GARNITA S| CER DIN
PARTEA VESTICA A PODISULUI GETIC

FRUCTIFICATION PERIODICITY INFLUENCE OVER CROWN DENSITY
OF THE STAND OF THE HUNGARIAN AND TURKEY OAK WILDLINGS IN
THE WESTHERN PART OF THE GAETIC PLATEAU

IULIAN BERCEA
University of Craiova, Faculty of Agriculture, Craiova, Romania

Key words: Hungarien oak, Turkey oak, periodicity fructification, Geatic Plateau
Cuvinte cheie: gadrnita, cer, periodiciatea fructificatiei, Podisul Getic

ABSTRACT

Hungarian and Turkey oak wildlings in the westhern part of the Gaetic Plateau have
been strongly affected by the drying phenomenon between 1988 and 1994.

The Hungarian oak is perhaps the only forest species for which the manifestation of
extreme climatic factors, determined by the climatic changes, has clearly manifested
through a high fructification periodicity and through the intensity of the drying
phenomenon.

The high fructification periodicity has produced major disfunctions for the Hungarian
oak natural regeneration process, by clearly altering the participation proportion in the
composition of the stands.

The research conducted has demonstrated that within the stands with medium
exhibit of extreme climatic factors, the Hungarian oak proportion decreases by 30% in the
stand composition of Hungarian and Turkey oak mixtures.

The change in stand composition has negative economic effects on long term, by
reducing the proportion of Hungarian oak wood, which has superior technological qualities
as compared to the Turkey oak wood.

The research conducted recommends solutios for stand composition adjustment, by
implementing the regeneration felling only throughout the years with very good
fructification for the Hungarian oak and by reducing the numbers of Turkey oak specimens
during the maintainance works.

INTRODUCTION

The ecosystems of Hungarian and Turkey oaks formed stable structures along the
time, but they were seriously affected between 1988 and 2002 by the prolonged drought
which determined the mass drying simultaneously or in a short period of time.

The intensity of drying phenomenon manifested differently in the case of the two
species being more intense for the Hungarian oak, in stand of any ages.

The manifested decline of Hungarian and Turkish oak determined to start some
research activities which had an extensive character of evolution of stand state and trees
affectation degree. The drying phenomenon affected the exploited stand in different stages
of regeneration works, and by the extraction of the dried trees from the stand; it appeared
a disorder in the work plan and of course in the regenerations. The behaviour of the two
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species was different especially in the fructification process, the Hungarian oak actually did
not fructify during this period, the periodicity becoming 8 — 11 years (Bercea, 2008), while
the Turkish oak continued to fructify with the known periodicity of 2 — 5 years.

The researches were taken place between 2000 and 2006 in the stand of the
Hungarian and turkey oak wildlings in the western part of the Gaetic Plateau in Jiu area,
being pointed to the determination of periodicity influence of Hungarian and Turkish oak
fructification over the structure of Hungarian and Turkish oak mixture.

The Hungarian and Turkish oak are pure or mixed stand and they are placed in the
same resorts in which there are heavy vertical clayey soils and the climate is dry with
multi-annual medium temperatures between 10°C and 11°C and reduced precipitations
between 500 and 700 mm. Because of the physiological adaptations, the Turkey oak
endures even lower temperatures and that is why its area extends more latitudinal to north
and also south including Hungarian oak area in the studied area (Bercea, 2007).

The Hungarian oak produces high economical value wood. The Hungarian oak
wood has superior industrial utilizations being used in furniture industry compared with the
Turkey oak wood which is less used in superior utilization values wood industry. Because
of these reasons, the silviculturists are interested in keeping at least the same level the
areas occupied by Hungarian oak stands and in the mixed stands of Hungarian and
Turkey oak the tendency is to enlarge or to keep the Hungarian oak percentage. The
control of the stand structure (the participation proportion of the species in the mixture)
begins with the natural regeneration process of Hungarian and Turkey oak stands. One of
the very important factors which determine the participation proportion of the species in the
mixed stands is the fructification periodicity of each species which participates.

MATERIALS AND METHODS
In order to reach the objectives, there were made a lot of researches both in
the field and lab. It was used the method of observation and experiment and the analysis
and the synthesis were the methods used to interpret the results. There were made
experimental researches in order to determine the structure of the sapling-covered area
both before the good and very good fructification of the two species and after fructification
during plantlets and seedlings elimination in the first years of existence. The
determinations were made both in normal vegetation conditions and in conditions of high
fluctuation of the ecological determinant factors in stands in which it was applied the
progressive cut treatment, therefore there were installed permanent research experimental
areas. Into these areas, there were opened glades of different dimensions, in different
types of forest in the main centres of Hungarian and Turkey oak in the studied area.
Inside of the glades, on the direction of the four cardinal points, there were
established at equal distances (1 meter), permanent test areas, in which periodically, it
was inventoried the plantlets and the seedlings of the Hungarian and Turkey oak.

Fig.1. Sample of permanent plot installed both in group cuts and under storey.
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The absence of the Hungarian oak fructification, at the beginning research period,

imposed the use of experimental areas in the works made in production.

Location of research plot

-table 1
No. Forest U. | Silvic No. of The area
district P. | forest permanent | of square
planning | plot plot (m?)
unit

0 1 2 3 4 5
1 Craiova [l 46 B 3 240
2 1] 124 A 3 300
3 Filiagi I 44 B 1 80
4 Il 76 A 1 80
5 791 2 120
6 79 | 1 80
7 80 H 2 160
8 81D 2 160
9 82 F 1 60
10 82 L 3 176
11 82 M 3 296
12 85D 1 90
13 88 K 2 140
14 88J 1 70
15 9 F 2 100
16 110 E 2 160
17 112 A 2 120
18 112 B 2 140
19 112 C 2 140
20 153 B 1 40
21 156 F 1 60
22 11 66 C 1 80
23 67 B 1 60
24 Strehaia I 117 C 2 140
25 308 A 2 180
26 \Y 45 C 1 50
27 46 D 2 120
28 47 C 2 120
29 50 D 2 140
30 Motru Il 117 E 1 60
31 Turceni | VII 1A 1 80
32 | Carbunesti 11 55C 2 120
Total 55 3962
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The observation method was used for the complete study of seedling installation
way after the Hungarian and Turkey oak different intensity fructification during the
researches.

RESULTS AND DISCUSSIONS

The Hungarian oak fructification periodicity was presented in professional literature
until 1955, Hungarian oak having a very good fructification in 1923, 1936, 1942, 1951,
1955 (Marcu, 1965), after that, there were no records about fructification years. From the
data taken from the forest districts in the studied area and from my personal researches it
results that the last very good Hungarian oak fructifications were in 1981 and 2003
(Bercea, 2007).

Very good fructifications succeeded between 4 and 13 years till 1955, and the
periodicity increased significantly in the last decades. Removing the extremes, it results
that the periodicity varies between 6 and 13 years, or to reduce the period more, it results
the periodicity between 8 and 11 years. Between the abundant fructifications in 1923 —
1955, there were intermediate medium fructifications between 1923 — 1936 and 1937 —
1942 (Marcu, 1965) and between 1981 — 2003, there was a single law-medium
fructification in 1995 (Bercea, 2007).

In the area of square plot organized for researches, there were found Hungarian
oak seedlings of different ages from seeds, which proves that the Hungarian oak
frequently has low fructification from which the seedlings appeared (Bercea, 2007).

Taking into consideration the long period of Hungarian oak fructification in the last
decades, it can be concluded that the favourable periods for regeneration are very rare,
even extreme and the Hungarian oak during this last period was in decline, so the stability
and the continuity of pure Hungarian oak stands which reached the exploitation age are
both in danger.

The researches are ample, so we present the results from the areas of square plot
placed in the research area (r.a.) 82M from UP Il Argetoaia, Filiasi Forest District.

Starting with the real situation shown both by the areas of square plot and Silvic
forest planning evidence (fig.2), the material stand has 5 Gi 5 Ce structure.
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Fig.2. The description of the 82M,UP Il Argetoaia silvic forest planning unit.

The observations over the regeneration process in the 82 M silvic forest planning
unit started in 1992 in the same time with the regeneration cuts through the application of
progressive cuts treatment (cuts in glades). Between 1991 and 1995, it appeared the
intense drying phenomenon both for the Hungarian oak and the Turkey oak. By removing
the dried trees, it appeared some gaps in the stand | which there were planted Turkey and
Hungarian oak seedlings which became usable preexistent saplings. The consistency
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reduction through drying phenomenon created the premises for uncontrolled sapling
settlement. The absence of Hungarian oak fructification disfavoured the settlement of this
species sapling. The actual structure of the sapling was determined through the
researches we are going to present. During the studied period, the Turkey oak had a
medium fructification in 2002 and 2004 while the Hungarian oak had a very good
fructification in 2003.

The N-S axis distribution of Hungarian oak
seedlings in 82Msilvic forest planning unit in 2002,

2003, 2005
n 12 A
[@)]
£ 10 —— 2002
3 @ \
[} 6 2003
9, A JAYD
3 o
g 1 4 7 10 13 16 19 22 25 28 31 34
zZ

The current number of square plot areas

Fig.3. The distribution of Hungarian oak seedlings in 82 M silvic planning unit in
2002, 2003, and in 2005.

From the analysis of the 3™ graph, it results the way of Hungarian oak seedling
settlement during the rich fructification in 2005.

The distribution of the number of Turkey oak
seedlings on the N-S axis in 82M silvic forest
planning unit in 2002, 2003, 2005
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Fig.4. The distribution of the number of Turkey oak seedlings in 82 M silvic forest
planning unit in 2002, 2003, and in 2005.

From the analysis of the 4™ graph, it results both the settlement way of the
seedlings under the top crown of the Turkey oak and the natural elimination of Turkey oak
seedlings from the 2002 and 2004 fructifications.
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The effect of Hungarian oak fructification absence in the previous period to the
researches is shown by the obvious differences in the graph representation of the number
of seedling distribution in the square plot area presented in the graph number 5.

The distribution of the Hungarian and Turkey oak seedling
number in 82M silvic forest planning unit in 2002

20 A
w0 A A l\ —— Hungarian oak
D UL I R VW et
MPUENTRAL

1 4 7 1013 16 19 22 25 28 31 34
The current number of the square plot areas on N-S axis

Seedlings number

Fig.5. The distribution of the seedling number in the square plot areas in 82M silvic
forest planning unit in 2002.

From the analysis of the 5" graph together with the observation related to this stand
made starting with 1992, it results that Turkey oak fructification produced in a normal way
with the known periodicity (2-5 years), the number of seedlings settled in the square plot
areas reaching normal parameters — 4 for 23 seedlings on m?, while for the Hungarian oak
the settled seedlings came from the very low fructifications. The existent number of the
Turkey oak is sufficient for the natural regeneration and to form the massif condition. The
evolution of the sapling settlement in the next years due to the good Turkey oak
fructification in 2004 and the very good Hungarian oak fructification in 2003 is shown in the
graph no.6.
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The distribution of the Hungarian and Turkey oak
seedling number in 82M silvic forest planning unit in

2005
25
[ ]

20
n
o
=
3 15 n
SJ) —e— Hungarian oak
qé N —&— Turkey oak
810 ) ¢
£
S
Z

) \ A :

L J
O rrrrrrrrrrrrrrrrr T T T T T T T T T T T T T T T T

1 4 7 10 13 16 19 22 25 28 31 34

The current number of the square plot areas onthe N - S
axis

Fig.6. The distribution of the Hungarian and Turkey oak seedling number in 82M
silvic forest planning unit in 2005.

From the analysis of the 6™ graph, it results that in the glades opened before the
good or very good fructifications to both species, it appears a small number of seedlings
and they appear only under the top crown of the trees which are placed in the marginal
area of the glades.

The good and very good fructifications which appear after the glades opening will
influence the structure of the stand in the marginal areas and those parts of the stand in
which there will be made the enlargement cuts of the glades or glades connection.

The silvic field agent has the possibility to establish the species proportion in stand
structure by enlargement and connection cuts in good and very good fructification years of
the species which they have to promote, in our case Hungarian oak fructification years.

Showing the evolution of the sapling structure in mixed stand of the Hungarian and
Turkey oak was made by placing of square plot areas in 82M silvic forest planning unit in
the glades open in Hungarian oak and Turkey oak stands with equal participation
percentage before the beginning of regeneration process, in which the Hungarian and
Turkey oak seedlings were taken on account on ages.

The results are shown in table no.2.

Number of seedlings inventoried in 2005 within a Hungarian oak and Turkey oak
composite with an average productivity, 82M silvic forest planning unit.
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Seedling Number of seedlings Percentage from
s age the total number(%)
(years) Hungarian oak Turkey oak Hungaria
Total(no.) no/ m? Total (no) no/ m” n oak g;likey
1 2 3 4 5 6 7
1 4 0,07 75 0,23 51 94,9
2 18 0,3 100 1,64 15,3 84,7
3 27 0,44 174 2,85 134 86,6
4 32 0,52 63 1,03 33,7 66,3
5 14 0,23 18 0,30 43,8 56,2
6 8 0,13 2 0,03 80,0 20,0
Total 103 1,69 432 7,08 19,3 80,7

From the obtained data analysis, it results that the number of Turkey oak seedlings
is by far bigger than Hungarian oak seedlings and their distribution on ages is different, the

most are Turkey oak seedlings with ages between 2 and 4 years.

Numarul total al puietilor de garnita si cer pe varste (buc)
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Fig.7. Distribution of the Hungarian oak and Turkey oak seedlings number
according the age, within the mixed seedlings of Hungarian oak and Turkey oak.

The seedlings percentage is in the Turkey oak favour, 80.7%, compared with the
Hungarian oak which is 19.3%. According the age, one-year-old Turkey oak seedlings
have the highest percentage (94.9%) from the total number of one-year-old seedlings, but
it is not significant because the Turkey oak had a better fructification in 2004.

The turkey oak with ages between 2 and 5 years have also a high percentage
which is determined by the very good, good and medium fructifications of the Turkey oak
in the last decade compared with the Hungarian oak which had a very good fructification
only in 2003, in the other years, it had low fructifications or it did not fructify.

In the type of forest of a Hungarian oak and Turkey oak composite with an average
productivity from 82M silvic forest planning unit in which there were placed research areas,
the regeneration structure is different than the mature stands, these having 50%
Hungarian oak, 50% Turkey oak structure and at the determination time in 2005 the
structure of the natural regeneration became 19% Hungarian oak and 81% Turkey oak.
The Hungarian oak percentage reduced with 31%. This reduction appeared because of
Hungarian oak lack of fructification in the last decades and also because of the drying
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phenomenon of a higher intensity for the Hungarian oak, in the last decades. From the
point of view of wood utilization and the obtained value, the increase of the Turkey oak
seedlings percentage is unfavourable; the Turkey oak wood has a lower quality, with less
industrial utilizations. Through the care works of young stands and saplings we want to
promote the Hungarian oak and to increase the Hungarian oak percentage in the stands
which appeared because of the natural regeneration. From the graph analysis about the
number of seedlings according the age we can easily establish the periodicity and the
intensity of the fructification for each species part of the mixed stands structure. Thus, it
can be observed the big number of Turkey oak seedlings with an age of 3 which belong to
2002 turkey oak good fructification.

CONCLUSIONS

Because of the researches we can conclude:

- In the mixed Hungarian and turkey oak stands, the structure of the saplings is
determined by the fructification periodicity of each species;

- In the mixed Hungarian and Turkey oak stands affected by the drying
phenomenon produced between 1988 and 1994, the Hungarian oak percentage
decreased very much in saplings structure — more than 30%;

- The high Hungarian oak fructification periodicity (8 — 11 years) will lead to the
regeneration of the mixed Hungarian oak and Turkey oak stands in Turkey oak favour with
inadequate economical effects on long terms;

- The high Hungarian oak fructification periodicity is the effect of the climate
changes at the level of the regions in which this species exists;

- The structure of the mixed Hungarian oak and Turkey oak stand can be improved
in the favour of the Hungarian oak by technical studies and regeneration cuts only after the
identification of the preexistent usable with Hungarian oak saplings, followed by the glades
enlargement and connection cuts only during the Hungarian oak fructification years.
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HUNGARIAN OAK (QUERCUS FRAINETTO) AND TURKEY OAK

(QUERCUS CERRIS) DAMAGING FUNGI

IULIAN BERCEA
Keywords: fungi, Hungarian oak, Turkey oak.

SUMMARY

Fungi damage Hungarian oak and Turkey oak in all their growing phases,
especially the vegetative organs and the phases in the growing process. They are also
influenced by weather condition: temperature, humidity, light factor and the vegetal organs
or fruit growing phases. Thus, there are: plantlets and seedlings damaging fungi- these
fungi damage leaves and thin stems, generate bark diseases, which, in their turn cause
wood rottenness, and also fruit and seed damage.

In order to prevent and fight against these fungi and limit their damaging activity it is
important to know their way of growing, the growing stages, when their damage activity is
at its peak. It is also of high importance to know the growing phases of vegetal organs of
Hungarian oak and Turkey oak.

REZUMAT

Ciupercile ataca garnita si cerul in toate fazele existentei lor fiind specializate pe
fiecare din organele vegetative si faze de dezvoltare coroborate de multe ori cu mersul
vremii (temperatura, umiditate, gradul de luminare) sau perioadele de crestere a organelor
vegetale sau a fructelor. Astfel, deosebim: ciuperci care ataca plantulele si puietii, produc
vatamari ale frunzelor si lujerilor tineri, produc boli ale scoartei, care produc putrezirea
lemnului, care vatama fructele si semintele. Pentru a prevenii si combate eficient atacurile
ciupercilor si a limita pagubele sunt necesare cunosgtinte despre modul lor de existenta,
stadiul lor de dezvoltare in care produc atacurile puternice coroborate cu etapele si fazele
de dezvoltare ale organelor vegetative la garnita si cer.

INTRODUCTION

Both vegetative and forest productivity are damaged by phytopathogenic agents,
among which fungi. Artificially created stands are more damaged by fungi, in the single
crop system on large areas, but also naturally created single crop systems are damaged,
as a cause of a badly look after. If during normal vegetative periods fungi and
phytopathogenic agents damage are not intense during draughty periods damages get
more and more intense.

Between 1988-1995, there were carried out researches in order to determinate the
causes of the drying of the two studied species. Researches revealed that the drying
process was sudden, because the trees weakening was noticed by root putrefaction, in a
weakening period former to the drying process, which lasts between 4 and 10 years. Fungi
qguicken the drying process, as secondary factors and settle on weakened trees, which,
eventually rot.

Due to human interventions, fungi damaging causes can be removed, by
generating the interdependence between the forest and environment ecosystem
components. The amplitude of the drying phenomena of Hungarian oak and Turkey oak
bushes determined a statistically activity, the forecast and evolution of the health state of
Hungarian oak, Turkey oak and of all forests. Hungarian oak and Turkey oak forest in the
Jiul River tank have been the most damaged by the drying phenomenon. The amplitude of
this phenomenon has long term effects in the brush regeneration process and maintaining
the species in their specific areas. Given these reasons, we are mostly interested in
finding, forecasting and removing the damaging factors of these species, of which fungi.
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2. MATERIAL AND METHODS

Researches were carried out in the Hungarian oak and Turkey oak bushes in the
western part of the Getic Plateau, in the Jiul River tank. The observation method was used
on sample areas, in which fungi damages were noticed at seeds, plantlets and seedlings.
The damaging in the other developing phases at Hungarian oak and Turkey oak bushes
was noticed by using the itinerary observation method. Observations and results that were
obtained were corroborated with Romanian and foreign technical surveys.

3. RESULTS AND DISCUSSIONS
3.1. HUNGARIAN OAK AND TURKEY OAK PLANTLETS AND SEEDLINGS DISEASES
CAUSED BY FUNGI

Rosellinia quercina Hart. — Quercina plantlets root putrefaction

Mycelium appears root-shaped. Its sexed shape is represented by black spherical
perietecies, with horn-like walls, granulated area of about 1mm diameter, which open to
the top end by an ostiole, placed on a conic papilla. Asques are cylindrical shaped, with 8
spindle-shaped ascospores, colorless at the beginning, and then brown. Conidia appear
on plain, split, branched whirl conidiophores, at the top end. They usually form black,
charcoal sclerots. The infections spread through spores and root-shaped forms. The hypes
come through the lenticels, to the top end of the root. First infections appear at lateral roots
and then spread to the tap root up to the root base.

FigureAl. Rosellinia quercinia Hart

After that, there follow: the staining and drying of the bark of stems above the
collets, the blackening of the root, and, eventually the white rot of plantlet roots and
breaking up of plantlets in the collets point.

By uprooting the quercinia seedlings, but also hardwood (beech, sycamore maple,
hornbeam) and softwood (spruce fir, fir tree), the fungi damage lasts between 1 and 3
years. It has damaging effects in seed beds and plantations, especially in humid
environment. In order to prevent, it is recommended to reduce the humidity excess, by
specific methods in the place where the damage occurs. Fungi can be mechanically fought
against by extracting and burning infected seedlings and also spraying them with systemic
fungicide.

Fusarium oxysporum f. querci - fusarium or “bending” of quercinia plantlets
It is located in vessels and causes an air vessel mycosis.
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Mycelium is made up of hyaline hyphes, slightly colored or pink. On conidiophores they
form micro and macro conidia. Macro conidia are oval or elliptical, plain or slightly curved,
one celled, of 5-12x2.2-3.5 y. Macros conidia appear on hyphes grouped in sporodochia.
They are colorless, multiply split, spindle-shaped and curved. The fungus also produces
asexual hyaline one-celled spores, placed on hyphes, terminal or intercellular.

Plantlets that are damaged before sprouting are covered in a white, hyaline, soft
mycelium, which cuts through the tissues, and thud, plantlets do not sprout anymore. The
symptom can be noticed after plantlets sprout, when leaflets turn into yellow, and near the
collets there appear brown stains, followed by stems strangulation and breaking. During
humid periods, fungus forms round the stem, at the soil level a little white mold sleeve. The

damage stops after stems wooden (after 40-

60 days from sprouting). The fungus survives
from one year to another by conidia, asexual
spores and resistance mycelium.

In order to prevent, it is recommended
to make seed beds on clayey soils, rich in
humus or that contain a large amount of

water. It is also recommended to -carry

%g %?;ﬁ chemical treatments for disinfecting soil and

Figure 2. Fusarium oxysporum. f. querci Schl. : a-
mycelium with conidiophores and conidia; b- micro
conidia; c- macro conidia; d- asexual spores (from

Marcu, O., after Samson and Van Reenen, 2005)
: After the diseases spreads, curative
= treatments are carried out by repetitive
sprayings, at short periods of time. On large

areas, biologic methods can be used, in order to fight against Trichoderma viride fungus.

c

b seeds.
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3.2. HUNGARIAN OAK AND TURKEY OAK LEAVES DAMAGING FUNGI

Taphrina coerulescens Fr. — oak tree leaves blistering

The vegetative apparatus is made up of colorless, branched and dicariotic hyphes.
Asques are one near the other, turned slightly at the upper edge, with no base cell and
many one cell ascosporous, which resist to harsh environment conditions.

The infection spreads in the springtime, through ascosporic cells. Mycelium
develops under cuticle or intercellular, under the epidermis. Asques are formed between
the cuticles and the epidermis, and, when reaching to maturity they erupt at the surface of
the leaf.

For prevention, it is recommended to gather and burn the leaves untimely fallen off,
so that ascospores that pass the winter on leaves should be suppressed. During the years
with rainy, droughty and high temperatures period alternations infection is very intense and
mostly damage cerris leaves trees, especially the ones whose coronas are closer to the
light. Fungi cause the fall off and drying of thin stems, especially at mature trees from
skirts or plantations.

31



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XL/2 2010

L\ \ y

A ‘-
'-!3’.“: ko,

’\i o' g™ o8 Figure 3. Taphrinia coerulescens.
’ Fr- Turkey oak leaves blistering in

u.a.. 68. U.P. Illl, Filiasi, Filiasi

Forest-yard.

Two chemical treatments
are carried out: the first, when
burgeoning, and the latter,
about a month later from the
burgeoning.

The most intense
damages at cerris were at
mature brushes in  skirts,
forests or plantations, between
2008 and 2010. Damaged
1 leaves near the end of thin

- ¢ . stems fall off when intense
damages occur. The thin stems dry and the growing process of the brush eventually
decrease (see fig. 4).

»
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Figure 4. Taphrina coerulescens
Fr. - intense damage in u.a. 68,
U.P. lll, Filiasi, Filiasi Forest-yard,
2010

Microsphaera abreviata Peck = Microsphaera alphitoides Grif. Et. Maubl. Oidium
alphitoides Grif. et. maubl- oak tree mildew.

Originated in America, this species reached Europe in 1907, and had a quick
spread. It damages Quercus species, mostly Hungarian oak, both in seed beds, young
crops, natural regenerations, and also in mature and degraded brushes or the ones
exfoliated by insects. Droughty and rainy period alternation and also direct light facilitates
this fungus, by abundant conidia productivity.

Mycelium is an ectophyte, filamentous thallus. Conidia are Oidium type, in chain,
ellipsoidal, hyaline. Cleistotecs are grouped on mycelium, brown, with hyaline, rigid,
branched fulcra at the top end. Asques are ovoid, round on the upper side and lower at the
base, with 8 (or 4) oval asexual, one cell spores, with 19-26x10-14pum.

Ectoparasite mycelium emerges on leaves, especially on the upper side of the leaves, and
on the thin stems, as isolated stains and extends on the whole limb, during the damage
(see fig. 5).
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Figure 5. Microsphera alphitoides Grif. Et. Maubl.- intense damage on Hungarian oak seedlings in u.a.

68, U.P. lll, Filiasi, Filiasi Forest-yard

33

The disease develops similarly
at the thin stems whose edge is
malformed and reduces their growth,
and freezes in winter. (see fig. 6). On
the ectoparasite mycelium, secondary
infections emerge through conidia,
during the whole vegetation process.

Figure 6. Microsphaera alphitoides Grif. et.
Maubl.- Hungarian oak terminal bud
damage in u.a. 68, U.P. lll Filiasi

The fungus winters under the
shape of little black points, especially
on the lower side of the fall off leaves.
In spring, when walls are broken,
asexual spores are freed, and cause
primary infections (figure 7).
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Figure 7. Microsphaera alphitoides Grif. et. Maubl: a- cleistotecs; b- asexual spores free (after Marcu,
2005)

The damage last from spring to winter, but it is more intense in the second
development stage of thin stems and produces the untimely drying of the edge of thin
stems and leaves. Because of the fungi damage, the rise of thin stems decreases (figure
6).

In order to prevent from damage, it is recommended for brushes to maintain and fight
against leaves exfoliating insects (after the insect attack embowering is damaged by
fungi).

Chemical fungi control is done in seed beds and young plantations, with brimstone
substances or systematic fungicide. Fungi control is carried out when stains appear on
leaves, and then, after 2-3 weeks, taking into account the disease evolution. After leaves
reach to their maturity, no fungicide control is carried out.

Figure 8. Hugarian oak and Turkey oak seedlings damaged by Microsphaera alphitoides Grif. Et.
Maubl. in u.a. 46D, U.P. IV Susita, Strehaia Forest-Yard, 2004, original
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3.3. BARK FUNGI DISEASES
Diatrypella pulvinata Wike.
F.c. Libertella punicea Hoff.

Oak tree branches purple claspers- debilitating parasite on plain bark stems and
quercinia branches, especially in droughty years.

The stromal cell is conic, then prismatic, of 1.5-4mm at its base. Perietecs are
associated in the stromal cells (15-30). They have long peduncle ascques, or filamentous
paraphyses. The cone shape is represented by acervuli, which contain thread-like conidia.
The first symptom after the infection is in the tree corona, when leaves get yellow, and
then fall off. On the dried bark of branches stromal cells emerge, as excrescences in the
shape of a truncated cone. They turn into yellow-ochre in the beginning, then black, and
are surrounded by vertical lobes in the periderm, which adhere to the stromal cells.
Acervuli first grow in the stromal cells, followed then by perietecs.

Figure 9. Diatrypella quercina after C. Lechat)
Conidia are eliminated in a viscous substance, purple clasper-shaped. From the
bark, mycelium penetrates the peripheral grains of the wood which turn into brown.
Damaged branches are shorter and dry from the top. In droughty years, the corona is has
a tabular shape, branches dry and eventually, trees droop.
Clithris quercina (Pers.) Fr.
Transversal split of the bark of oak trees branches

Clithris quercina is a debilitating parasite, which grows on Hungarian oak and
Turkey oak, from seedlings up to 42 years, damaged by severe cold or pollution, and
causes the drying process. This fungus develops in temperature inversion areas,
especially in winter, and also in areas where the water limit is exceeded.

It appears as black apothecia, up to 5mm length and 1.5 mm width, with a straight
opening. Asques are cylindrical, elongated, with hyaline paraphyse, twisted on top. The
asexual spores are one-celled, hyaline, and thread-like, of 80-90x1-1.5um.
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Figure 10. Clithris quercina (Pers.) Fr.: a- apothecia thin stem; b- apothecia section before and after
emerging; c- asexual spores and paraphyses (after Georgescu, C.C.., 1957).

The infection spreads through asexual spores. Their germinal tubes penetrate trees,
through damages on stems and branches. Mycelium develops in the bark, which, because
of the damage gets dried. Apothecia develop in the second year from the infection and
emerge at the surface of the bark, through transversal or oblique splits, especially on
humid weather. Eventually, after asexual spores are freed, apothecia fall off. The infection
causes the periodic dry off of branches and top of the stem. The damaged branches
maintain in a brush state, and eventually dry off. It is not a dangerous parasite, and,
therefore is not fought against.

3.4. WOOD ROTTING FUNGI
Poria oblique Quel.

Is a very dangerous parasite, which damages mature Hungarian oak species, and
causes the wood white rot. It appears on 20-40 years Hungarian oak, and the damage
develops every year. Fruit are annual, they lack the sub-layer. Fruit are made up of a slight
layer of yellow hyphes. Above this layer, there is a brown-ferruginous layer, of 1-1.5cm;
they issue a large number of basidiospores, hyalines, at the beginning, and then turning
into brown, of 5-10x4. 5 -7.5 ym.

The infection erupts through the uncovered surface of thicker knots. It first causes
the rot of the knot, which eventually dries and fall off. At the beginning of June, on the
damaged knot, at the surface of the bark nut-sized, yellowish, sclerots appear, with water
drops on their surface. In time, sclerots become brown-reddish, turn into wood, blacken
and their surface splits irregularly. The fungus in the duramen takes the infection at the
base of the stem. When spring comes, the rot quickly progresses in wood. Rotten wood
has irregular splits or alveoli, separated by yellow mycelium layers. At the damaged spot,
the rot process penetrates the sapwood, too. Between the rotten wood and the healthy
one, there is a brown spot, a few centimeters wide. In the final phase, the fungus
produces dried rot, followed by the wood crackle.

Daedalea quercina (L.) Fr.- oak tree knot touchwood
It is a saprophyte fungus of oak trees, sometimes a parasite on drying trees,
causing reddish rotten of the sapwood and duramen. Fruit are annual or perennial, consol-
shaped, perpendicularly on the stump, isolated or grouped (overlapped). They have the
cork consistency of 5-20x8-12 cm thickness. The upper side is smooth, light-brown,
concentric, and a little hairy. The lower side is yellowish, with lamella-like spaced long
hairs.
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Figure 11. Daedalea quercinia (L.) Fr. - fruit (after Dianna Smith)

The hymenophore is labyrinth-shaped and whitish. basidiospores are elliptically
elongated, plain, of 5-7x2.5um. The tissue is brown-light and has a cork-wooden
consistency.

The fungus usually damages knots, all year round. It is located in the sapwood,
where it causes a reddish rot. The rot evolution is chronically, but eventually wood is
completely damaged, and turn into a breakable reddish-brown mass. Fruit grow on knots,
but also on dried stumps or which are drying, at different heights from the collet.

3.5. HUNGARIAN OAK AND TURKEY OAK FRUIT AND SEED DAMAGING FUNGI
Diaporthe insularis Ntke. Cu F.c. Phomopsis quercella Died.-the acorn white mold
This fungus damages the oak tree branches, and also germinating acorns. Picnides
and perietcs grow on oak tree branches, while on the acorn, only picnides. At the
beginning, the parasite develops under the acorn seed vessel. By removing the seed
vessels, on the surface of cotyledon small, dished, irregular, brown-black spots are
noticed. Spots quickly increase and cover the whole surface of the cotyledons. At the
spots surface a grey stroma appears , in which picnides develop, under the shape of black
erupting spots, which issue two types of conidia: elliptical, round at the ends and thread-
like, curved at one end.
Sclerotinia pseudotuberosa Rehm.- this causes the acorn mummification

The fungus sets up on the surface of cotyledons, on which round, oval or irregular
oval spots appear, of 0.5-2mm, having orange middle, a brown stripe on one side, which
separates the dead tissues from the healthy ones, while the damage progresses. From the
middle of the spots grey hyphes come to surface. The tissues of the cotyledons turn into
yellow, at first, then into olive-reddish and finally the tissues are mosaic-like. In the last
stage, these tissues are replaced by the fungus ‘mycelium, the acorn get black, spongy
and is transformed, on the whole in a sclerot. Sclerots keep the acorn shape, but are
crouched and their surface is more or less wrinkled. Apotecia appears both in autumn, but
especially in spring.

Cytospora glandicola Georg. Et. Bad. causes the brown rot of the acorn.

In the first stages of the disease, the fungus stains the surface of cotyledons with
little stains, irregularly shaped. At the beginning, their color is olive-grey, but then turns into
black-brown. In time, the stains come as one and extend on the whole surface of
cotyledons
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.Figure 12. Cytospora
glandicola Georg. Et. Bad.; A-
damaged acorn after the seed
vessel is removed; B- stroma
sample with longitudinal
picnides; C- picnide section
and the removal of conidia
through claspers (after
Georgescu C.C., 1957).

Humid damaged tissues have butter-like consistency. When dried, they turn into a
dusty mass. On the dead cotyledons an orange stroma develops, in which picnides get
together in longitudinal rows, flat-conic shaped, which erupt at the surface; the
picnospores are eliminated through a mucilaginous secretion, claspers-shaped.

CONCLUSIONS

Hungarian oak and Turkey oak are the only forest species that enhance the value
of forest stations with heavy, clay soils from the Oltenia plain and hills. Both species have
morphological and physiological fittings that back them up to pass through high
temperatures in summer associated with the lack of rain.

There were many climatic changes in the areas where these two species developed
in the last decades. These changes were the alternation between very droughty periods
with rainy periods, causing hydric stress, which also lead to physiological unbalances. As a
cause of all these sudden changes, debilitation developed. Given this, a benefic
background was created for seed, plantlets, seedlings and mature trees fungi. These
damages decrease the species ability to develop and maintain in their specific areas.

The most damaging is the Microsphaera alpithoides Grif. Et. Maubl fungus. It
causes the drying off of Hungarian oak seedlings in plantations and natural regeneration
areas.
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§ CERCETARI PRIVIND COMPORTAREA UNOR GENOTIPURI
STRAINE DE FLOAREA-SOARELUI N CONDITIILE PRELUVOSOLULUI
ROSCAT DIN ZONA CENTRALA A OLTENIEI

RESEARCHES CONCERNING SOME FOREIGN SUNFLOWER
GENOTYPES BEHAVIOR UNDER THE CONDITION OF RED
PRELUVOSOIL FROM THE CENTRAL AREA OF OLTENIA

BONCIU ELENA, IANCU PAULA, SOARE, M.

Cuvinte cheie: floarea-soarelui, genotipuri, variabilitate, valoare de ameliorare
Keywords: sunflower, genotypes, variability, breeding value.

ABSTRACT

Floarea-soarelui este una dintre cele mai importante plante oleaginoase cultivate in
Romania, Oltenia fiind o regiune cu climat gi soluri adecvate pentru acesta cultura.
Climatul este temperat continental iar solul, in zona centrald a regiunii, este de tipul
preluvosol roscat.

Ca urmare a schimbarilor climatice intervenite in ultimii ani in evolutia generaléd a
climei, a temperaturilor extreme inregistrate, a secetelor prelungite, precum gi a distributiei
neuniforme a precipitatiilor, pentru a obtine productii stabile, se pune tot mai acut
problema adaptarii tehnologiilor de cultura la noile conditii de mediu.

In scopul stabilirii celor mai productive genotipuri care s& poaté fi cultivate cu succes
in conditiile din zona centrald a Olteniei, au fost investigati 5 hibrizi stréini de floarea-
soarelui, alaturi de un martor roménesc, sub aspectul variabilitatii elementelor de crestere
si fructificare. Cele mai bune rezultate au fost inregistrate de genotipurile PRe3Ag §i
Barolo, acestia putand fi extinsi in cultura si, eventual, introdugi in programele de
ameliorare a florii soarelui.

Sunflower is one of the important oil plants cultivated in Romania, Oltenia being a
region with adequate climate and soils for it. The climate is continental temperate and the
soil, in the central area are of red preluvosol type.

As a result of climate changes appeared in the general climate evolution during the
last years, of extreme temperatures and long droughts recorded, of the ununiform rainfalls
distribution, in order to obtain stable productions, the problem of crop technologies
adaptation to the new environment conditions is more and more discussed.

In order to establish the most productive genotypes that can be cultivated
successfully in the central area of Oltenia, it was investigated the behavior of 5 foreign
hybrids, together with a Romanian control, under the aspect of variability of the elements
growth and fructification. The best results have been obtained by the PRs3zAg90 and Barolo
sunflower genotypes, this being able to be extended in culture and, eventually, introduced
in the programme of improving the sunflower as valuable producers.

INTRODUCTION

Due to its high oil content in dry achenes, which frequently exceeds the level of 50%,
sunflower is a typical oleaginous plant, the economical value of which arises almost 80%
from its edible oil, while the defatted meal resulted after oil extraction represents an
important by-product. Sunflower oil is generally considered as a first grade edible
vegetable oil due to its high linoleic fatty acid content, followed by oleic acid, which
together make up over 90% of the fatty acid composition. The meal or the flour, which
roughly contains 40-45% digestible protein, could be used in human or animal nutrition, as
well as for technical or energy purposes.
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Hybrids sunflower breeding has developed intensively in the recent years. As
germoplasm resources for developing inbred lines or gene donors, breeders make use of
obsolete low oil content cultivars, high oil open-pollinated varieties, inbred lines and F1
hybrids, wild sunflower species, interspecific hybrids, natural or induced mutation and
source populations. Breeding objectives could vary specifically, depending on sunflower
production area, disease incidence, economical gain based on oil and protein percentage,
abiotic stresses and preferences of growers. The main objective is the further on
improvement of sunflower productivity by increasing seed yield and seed oil content. After
seed yield and oil content, the next major breeding objective is the genetic disease
resistance. A modern objective is diversification of oil quality, by developing high oleic
hybrids.

F1 sunflower forms an easy source for the creation of consanguineous lines which
restore the pollen fertility. As in the cases of the genera with free pollination, the
improvement value of this source is however conditioned by the genetic diversity of the F1
hybrids. In general, the limited genetic diversity of the commercial sunflower hybrids may
be explained by means of the operation of a single source of cytoplasmatic androsterility.
Sunflower hybrids have a genetic basis narrower than the one of the genera with free
pollination and due to this fact each agroecological region needs a certain type of hybrid.

MATERIAL AND METHODS

The experiment has been located at no irrigated, following the method of multi-stage
blocks, in the year 2008. The location was Banu-Maracine Research Station and soil was
red preluvosol type. The biological material used within the experiment consisted of 5
foreign sunflower hybrids, along with the Romanian control Favorit, namely: PR63A90,
Barolo, Fly, Aldaba and Rigasol.

There were performed both in the field and lab measurements and determinations
regarding the plants height, leaves surface of a plant and per hectare, 1000-seed weight
value and the membranes percentage, as well as the seeds production and the oil volume
in the seeds. The mutability study of certain quantitative characters was done based upon
the biometrical measurements (1).

RESEARCHES RESULTS

Many investigations have been performed in the field of physiology of grain and oil
production formation in hybrid sunflower. The root system growth depends on the level of
soil water and nutrients supply. As plants grow an increase of the correlation between root
area and weight on one hand and foliage area and photosynthesis productivity on the
other hand can be observed, with its maximum at flowering stage. Stem elongation growth
is determined by internodes elongation processes. Leaf area development has a major
influence on photosynthesis and transpiration. The rate of leaves formation is affected by
temperature and photoperiod as well as by water stress and radiation (4).

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 yield. According to
recent data, the results concerning the genetic control of plant height and stem diameter
are quite different, due to climatic conditions and diversity of genetic material (3,5).

The obtained results regarding the plants height variety at the studied hybrids are
reported in table 1. Thus, we state that hybrid Rigasol has reached the maximum height
(158,5 cm), while hybrid Aldaba has registered the lowest height (128,7 cm). In generally,
for sunflower cultivation 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 Aldaba and Barolo
sunflower hybrids.
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Table 1

The variability of the height plants and the leaves surface to some foreign sunflower
genotypes cultivated in the central area of Oltenia

Crt. Hybrid X+Sy Leaves Leaves Leaves +d
no. (cm) surface | surface/plant | surface/Ha | (m?)
(cm?) (cm?) (m?)
1 | Favorit (Ct.) | 157,0+1,7 275,2 6852,4 27379 -
2 | PRe3Ag 138,1+1,5 300,1 7142,3 28569 +1159”
3 | Barolo 136,7+1,4 262,3 6688,7 26755 -655
4 | Fly 1412415 305,4 7300,2 29201 +1791
5 | Aldaba 128,7+1,3 241.4 6179,8 24719 -2691%°
6 | Rigasol 158,5+1,7 294,3 7857,8 31431 | +40217

In what the leaves surface is concerned, we observe that the hybrid Rigasol has
registered the highest value of the leaves surface per plant (7857,8 cm?) and per hectare
(31431 m?). The lower value regarding this character is reported by hybrid Aldaba (6179,8
cm? per plant and 24719 m? per hectare). The experimental results have demonstrated
that the PRg3Ago sunflower hybrid turned to good account most efficiently the plantation
and environmental conditions of the experimental area. A confirmation to this is given also
by the existence of a positive correlation both between the foliar surface per hectare and
the seed yield and between the foliar surface and the oil amount of the seeds.

As the Vranceanu (2000), having a high maximum net photosynthesis of individual
leaves, sunflower crop photosynthesis can increase up to relatively high levels, in spite of
generally horizontal setting of mature leaves within the canopy. The active leaves of the
canopy upper part provide the greatest share of the assimilated carbon during growth and
development stage, being responsible after anthesis of assimilate supply of the
inflorescence during the grain filling.
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160 + 7300,2 -+ 8000
e S 7857,8
1407 128,7 8 1 7000
141,2
120 1 68524 1381 6688,7 1 6000
6179,8
100 + —+ 5000
80 + = 4000
60 + =+ 3000
40 + —+ 2000
20 + = 1000
0 f f f f f 0
Favorit (Ct.) PR63A90 Barolo Fly Aldaba Rigasol
—=— The height plants (cm) —e— The leaves surface/plant (cm?2)

Figurel. The height plants and the leaves surface/plant diagram to sunflower genotypes
experimented

The most significant 1000-seed weight value was reported at hybrid Rigasol (77,4 g)
the latter also proving the highest membranes percentage (24,6%) towards the control,
and hybrid Barolo 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
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correlation between the low membranes percentage, the high 1000-seed weight value and
the seeds production.

As regards oil content, which is considered a qualitative character, the majority of
data have pointed out that the general combining ability is greater than specific combining
ability, suggesting that the gene additive effects are more important that no additive ones.
In linoleic and oleic fatty acid heredity, the no additive components have a greater
importance, but cases of over dominance, intermediate expression and negative heterosis
have been reported. According to recent data, oleic acid content is controlled by three
dominant complementary genes.

In table 2 is reported a synthesis of the production and oil seeds content results of the
studied foreign sunflower hybrids. We observe that hybrid PRgzAgo 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 Fly 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 Aldaba and Rigasol (51,3%).
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50 1

40+

30+

20+

101

Favorit (Ct.) PR63A90 Barolo Fly Aldaba Rigasol

O The 1000-seed weight value (g) B The membranes percentage (%) I

Figure 2. Graphical representation of the 1000-seed weight value (g) and the membranes percentage
(%) to sunflower genotypes experimented

Table 2
The variability of seeds production and the oil content to some foreign sunflower
hybrids
Seed Relative Oil content

Crt Hybrid product. product. +d | Signific. (%)
no. (kg/ha) (%) (kg)

1 Favorit (Ct.) 2070 100 - - 50,1
2 PRs3Ag0 2656 128 +586 XX 53,1
3 Barolo 2037 98 -33 - 51,5
4 | Fly 2585 125 +515 XX 50,2
5 Aldaba 2437 118 +367 X 51,3
6 Rigasol 1967 95 -103 - 51,3

DL 5%=285 kg/ha DL 1%=450 kg/ha DL 0,1%=610 kg/ha

The PRe3Agy, and Barolo foreign sunflower genotypes have demonstrated an
excellent adaptability to plantation and environmental conditions of the experimental area,
and this it is recommended to be expended into production in association with Romanians
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hybrids, in order to achieve a genetic diversity which should suppose great and constant
yield of seed and oil per area unit.
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Figure 3. Graphical representation of the seed production and the oil content to some foreign
sunflower genotypes

CONCLUSIONS

Hybrids sunflower breeding has developed intensively in the recent years. In order to
both avoid the phenomenon of sunflower stem breaking and achieve a better mechanized
harvesting, there are recommended the short genotypes. From this point of view, the most
valuable genotypes for improvement are the foreign Aldaba and Barolo sunflower hybrids.

The mutability of the seeds production and the oil content at the studied hybrids prove
the value of PRg3Agy and Barolo genotypes, as well as their advantage regarding
adaptability to the environmental conditions within the central area of Oltenia. From the
synthesis of the obtained results, these hybrids proved to be the most valuable foreign
sunflower genotypes studied. Also, the PRg3Ag hybrid turned to good account most
efficiently the plantation and environmental conditions of the experimental area.

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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REZUMAT

Obtinerea unor hibrizi de floarea-soarelui cu capacitate de productie mare si stabiléd
este un obiectiv important al ameliorérii acestei specii, obiectiv care preocupa multe
colective de cercetétori. In aceastd lucrare se prezintd rezultatele obtinute de 8 hibrizi
straini de floarea-soarelui testati in conditiile climatice ale anilor 2007 si 2008 la SCDA
Simnic-Craiova. Au fost analizate capacitatea de productie gi valenta ecologica.
Rezultatele obtinute au scos in evidentd o capacitate buna de productie a hibrizilor KW
2101 si KW 5407. Acelasi hibrid KW 5407, alaturi de hibridul S 7568001 se remarca printr-o
buna capacitate de adaptare (exprimata prin valenta ecologicéa).

ABSTRACT

Obtaining sunflower hybrids with high and stable yielding capacity is an important
objective of sunflower breeding that involves many researchers. In this paper there are
presented the results with 8 sunflower hybrids tested in 2007 and 2008 at ARDS Simnic —
Craiova. There have been analyzed the yielding capacity and their ecological value. The
results have shown a good yielding capacity of KW 2101 and KW 5407 hybrids. The same
hybrid, KW 5407, along with S 758001 are emphasized by a good adaptation capacity
(expressed as ecological valence)

INTRODUCTION

Worldwide, there has increased very much the interest for sunflower crop, both due
to its exceptionally ecological adaptation and agronomical value of the newest hybrid
combinations. The challenge for research is to breed sunflower in order to adapt to less
favorable conditions and to increase the seed production. Within Oltenia zone, where our
experiment was located, there is a zone often affected by drought (Urechean and colab.,
2008). Though the sunflower is drought resistant plant, its agronomical performance is
affected by lack of soil water, low air moisture; the frequency and the intensity of high
temperatures overlap the limits of plant adaptability (Vranceanu, 2000). As a result, the
sunflower grower must know the sunflower hybrids in respect of morphological,
physiological as well as yielding potential in order to choose the most appropriate ones for
its zone (Hera and colab. 1989; lon and colab., 2004). Within this paper there are
presented the results with 8 hybrids of sunflower in Oltenia region conditions as regard
their agronomical value.

44



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XL/2 2010

MATERIAL AND METHOD

The biological material that was studied consisted of 8 sunflower foreigner hybrids
that were studied at ARDS Simnic Craiova in the climatic conditions of 2006 — 2007 and
2007-2008 years. In order to test the significance of these hybrids as regard the production
capacity there was used the variance analysis (Saulescu, 1967) The ecological valence
(stability) was calculated after Wricke formula (1965) taken by Coles (1971). The
agronomical value of the studied hybrids is emphasized by the synthetic index which
resulted from the average of points taken by every hybrid in function of the position
occupied by every hybrid for production and for ecological valence.

RESULTS AND DISCUSSIONS

The climatic conditions of the years when the experiments took place (2007, 2008)
have strongly influenced the production potential of the 8 studied hybrids. The rainfall
during the vegetation period of sunflower was 289,0 I/sm in 2007 and of 235,2 I/sm in
2008 (table 1) that does not explain higher yields obtained in 2008 over 2007. The average
yield of the 8 sunflower hybrids was of 14,2 g/ha in 2007 and of 15,2 g/ha in 2008 (table
2). If we add the soil water reserve to the rainfall the comparison between the two years
changes. In this manner, in 2008 there are in total 618,3 I/sm and in 2007, only 428,5 I/sm
that explain the importance of soil water in the first vegetation stages of sunflower when
the yielding organs are formed. This importance is shown by the fact that in 2008, 22% of
the total rainfall fell in April but in 2007 this was nil, we can say that the initiation of the
reproductive organs take place even earlier. Another decisive moment in defining the
yielding capacity, is July (in 2007, only 3% of rainfall but in 2008 were 47%) that
correspond, ontogenetically, to the finishing of physiological processes, polenisation and
fecundation. Within August month (physiological ripening) we can say that the whole
yielding potential is shown, so 40% of the rainfall in 2007 fell in this period did not change
the situation.

Table 1
The quantity and the distribution of rainfall in different vegetation stages with
sunflower at ARDS Simnic in 2007 and 2008

Year Rainfall (I/'sm) and their distribution The sum of The sum of
Cool v Y VI Vil VI rainfall (April- rainfall that
period August) can influence
(2.IX - 31. I/'sm the growing
1)) and
developing
I/sm
2007 139,5 0 119,0 47,0 7,0 116,0 289,0 428,5
- 0% 41% 16% 3% 40%
2008 383,1 52,0 28,0 44,0 111,2 0 235,2 618,3
- 22% 12% 19% 47% 0%

In 2007 the yield ranged between 9.8 g/ha grains (PR64A91) and 18.3 g/ha (KW
2101). The statistical analysis shows that the KW 2101 hybrid has given an output which is
very significant over the group average, the KW 3388 hybrid has recorded a distinct
significant output and the S 861810 hybrid has given a significant output (table 2).
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Table 2

The yielding capacity of sunflower hybrids in ARDS Simnic area in 2007, 2008

years
No. Hybrid Yield Yield Average % Diff. Signif.
2007 2008 Yield
g/ha g/ha 2007-208
g/ha
1 PR 64 A83 12,5 15,7 14,10 96 -0,60
2 PR 64 H91 9,8"° 14,7 12,25 83 -2,45 00
3 S 861810 16,5 16.0 16,25 110 +1,55 *
4 S 758001 10,4°% 13,5°%° 11,95 81 -2,75 000
5 KW 3388 17,0 15,9 16,45 112 +1,75 *
6 KW 5407 15,4 17,9 16,65 113 +1,95 ok
7 KW 3304 13,4 12,9°%° 13,15 89 -1,55 0
8 KW 2101 18,3 15,3 16,80 114 +2,10 o
Average 14,2 15,2 14,70 100
(control)
LSD 5% = 1,8; 0,8 1,30
LSD 1% = 2,5: 1,0 1,75
LSD 0,1% = 3,5 1,6 2,55

In 2008, when there were better conditions, the KW 5407 hybrid has given a very
significant output and a significant output for S 861810 hybrid. The worst yields were given
by the KW 3304 hybrid (- 2,7 g/ha) and S 758001 (-1,7 g/ha) (table 2).

As regard the average yield given within the two years (2007 — 2008), there are
emphasized the following hybrids KW 2101 and KW 5407 which have given distinct
significant outputs (over the group average) as well as the KW 3388 and S 861810 hybrids
which have given significant yield outputs. It appears that the S 861810 hybrid has a good
genetic potential being capable to give yield outputs even in unfavorable conditions (table
2)

Table 3
The elements of productive hybrids studied
No Hibryds The height (cm) The head diameter (cm) TGW(q)
2007 2008 2007 2008 2007 2008

1 PR 64 A83 108,0 148,6 19,0 21,3 45 32
2 PR 64 H91 118,0 145,0 17,0 19,3 48 30
3 S 861810 101,0 138,0 19,0 19,3 57 41
4 S758001 97,0 133,6 16,0 21,6 40 34
5 KW 3388 95,0 120,5 17,0 15,1 42 50
6 KW 5407 110,0 116,0 16,0 15,1 44 50
7 KW 3304 100,0 110,0 15,0 13,1 43 48
8 KW 2101 110,0 125,5 15,0 14,9 37 34

Our determinations of the 8 sunflower hybrids show that plant height was clearly
influenced by the climatic conditions of the years of experimentation. In 2007, the large
deficit of precipitation during the cold season and their absence in April and first of May
dacade have negatively influenced the processes of growth and development of the stem.
Plant height ranged from 95 cm (KW 3388) and 118 cm (PR 64H91)

In 2008, when the seedbed preparation was a pool of water in the soil during winter,
which were added 52,0 I/sm in April, plant height increased in all hybrids, reaching values
between 110,0 cm (KW 3304) and 148,6 cm (PR 64A83)

The head diameter is a feature that seems to be influenced more by genotype than
environment. There are variations from one hybrid to another, but between the two years
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of study are not very big differences. An exception is the hybrid S 758001 (16,0 cm in 2007
and 21,6 cm in 2008)

If hybrids thousand grain weight (TGW) studied was was severely affected by high
temperatures and water shortage in the period of formation and seed filling in 2007 being
comprised between 37 g (KW 2101) and 56 g (S 861810), and in 2008 being comprised
between 30 g (PR64H91) and 50 g (KW 3388, KW 5407).

The ecological valence (ecovalence) of a hybrid is the yield stability in certain
environmental conditions. In order to analyze stability (fitting capacity) we have used the
Wricke formula taking in calculus the interaction of the genetic factor (hybrid) and the
environment (climatic conditions of the two studied years). In this manner, the reduced
values of ecovalence (table 4) shows that the best values of phenotypical stability were
given by the following hybrids: KW 5407 (0,93), S 758001 (1,06), S 861810 (1,23) and KW
3304 (1,32).

Table 4

The table of the ecovalences

No Hybrid The value of | The variation F test
acovalence of ecovalence
(w;)

1 PR 64 A83 2,26 2,58 3,77
2 PR 64 H91 7,32 8,36 1,16
3 S 861810 1,23 1,40 6,95*
4 S 758001 1,06 1.21 8,04***
5 KW 3388 2,34 2,67 3,64
6 KW 5407 0,93 1.06 9,18***
7 KW 3304 1,32 1,50 6,49*
8 KW 2101 (control) 8,53 9,74 -

In order to test the signification of the ecological valence there was calculated the
variance of each ecovalence. Thus, hybrids KW 5407 and S 758001 showed the highest
degree of ecological plasticity, difference over the control (average of the group) being
very significant.

The agronomical value of the studied hybrids is shown by the synthetic index resulted
by capitalization of the ranking of grain yield and the production stability (ecological
valence). The average ranking gained (table 5) show that the best positions are taken by
KW 5407 and S 861810 hybrids. This demonstrates that, as regard the studied objectives,
these hybrids are the most valuable agronomical.

Table 5
The agronomical value
No Hybrid Ranking for The
yield ecovalence synthetic
index
1 PR 64 A83 5 5 5
2 PR 64 H91 7 7 7
3 S 861810 4 3 3,5
4 S$758001 8 2 5
5 KW 3388 3 6 4,5
6 KW 5407 2 1 1,5
7 KW 3304 6 4 5
8 KW 2101 1 8 4.5
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CONCLUSIONS

The KW 2101 and KW 5407 hybrids have been emphasized by the best average
yields given at ARDS Simnic in the two years of studies.

With the specific conditions, the KW 5407 and S 758001 hybrids have recorded the
lowest ecovalence have the best adaptation capacity.

The best agronomical value (with the given conditions), analyzed through the grain
yield and its stability was given by KW 5407 and S 861810 hybrids that are recommended
to be grown in this area, of ARDS Simnic.
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REZUMAT

Alelopatia este un domeniu al biochimiei ecologice care studiazé interrelatiile dintre
plante prin intermediul semnalelor chimice. Intelegerea si controlarea unor astfel de
fenomene creaza, in viitor, posibilitatea folosirii unor alelocompusi ca regulatori de
crestere sau ca pesticide naturale. In aceastd lucrare se prezintd aspecte referitoare la
efectul alelopatic al extractului apos din radacina tuberizata de ridiche de iarna asupra
germindrii $i cregterii plantutelor de orzoaicdde primavara. Rezultatele obtinute atesta
faptul ca acest extract, in concentratie mica (25%) are un efect usor stimulator asupra
caracterelor biometrizate, iar in concentratii mari (75% gsi 100%) are un efect inhibitor
puternic.

ABSTRACT

Allelopathy is a field of organic chemistry studying interrelations between plants via
chemical signals. Understanding and controlling such phenomena created in the future,
the use of allelocompounds as growth regulators or as natural pesticide. This paper
presents aspects of allelopathic effect of aqueous extract of the roots of winter radish on
germination and plant growth of spring barley. The results show that this extract in low
concentration (25%) has a slightly stimulatory effect on the character analized and in high
concentrations (75% and 100%) has a strong inhibitory effect.

INTRODUCTION

The allelopathyc phenomenon has been existing for thousnds of years yet the
scientific research has taken it into account for only decades. Rice (1974) in his book ,,
Allelopathy” defined this phenomenon as ,the harmfull effect of a plant on other plant by
producing chemical compounds released within environment” (Corbu, 2007., Furnea,
2010). The accumulated data over time have demonstrated that the allelopathyc
substances can have an inhibitory as well as a stimulatory effect. As a result, the
biochemical interactions between plants can have numerous practical implications in
agriculture. In this paper we present aspects related to allelopathy phenomenon of alyl
isotiocyanate (derived from synigrine) present in rubberized roots of winter radish on the
germination and growing of spring barley.
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MATERIAL AND METHOD

The vegetal material used in this paper has been rubberized root of winter radish
(Raphanus sativum L.) in the vegetative stage of the first year of life. The extract has been
diluted by tap water in 4 concentrations. With every concentration of the extract there were
made 5 variants of treatment as follows:

VO — control, seeds put to germinate on a layer moisten by water;

V1 — seeds put to germinate on a layer wetted by 25% extract;

V2 — seeds put to germinate on a layer wetted by 50% extract;

V3 — seeds put to germinate on a layer wetted by 75% extract;

V4 — seeds put to germinate on a layer wetted by 100% extract;

The spring barley seeds (Daciana variety) have been put to germination on a filter
paper wetted by extract in different concentrations. The filter paper has been placed in
plastic boxes that were kept in laboratory at 23° - 25° C. The seed germination has been
estimated after 4 days and after 7 days there were made biometrical measurements of
shoots and embrionary roots. The determination of the fresh vegetal mass was made by
weighting with an analytical scale. The results of the study have been analyzed by
variance analysis and the signification between treatments has been determined by limit
difference (LSD) (Saulescu, 1967). The bond between two variables (the concentration of
the raddish extract and the studied characters) has been interpreted by correlation and
determination coefficients(r, R?) (Saulescu, 1967).

RESULTS AND DISCUSSIONS

The results on the seeds spring barley germination show that the watered radish
extract has had different allelopathyc effects in function of concentration. In this way, with
the V1 treatment, with the lowest concentration (25%) there was noticed a stimulatory
effect yet, not significant and with high concentrations, of 75% and 100% the effects were
strongly inhibitory effect shown by distinct significant differences (V3) and significant (V4)
over the control (V0). With the variant with average concentration, of 50%, the effect was,
also, inhibitory yet not significant (table 1).

Table 1
The influence of the radish extract on the germination of spring barley seeds.
No The variant No.seed germination % Diff. Sig.
1 VO 73,33 100 -
2 V1 75,66 103 +2,33
3 V2 68,00 93 -5,33
4 V3 53,33 73 -20,00 00
5 V4 58,66 80 -14,67 0
LSD 5% 11,6
LSD 1% 16,9
LSD 0,1% 25,4

As regard the growth of stem the experimental data show the same results as with
germination, namely all three extracts with average and high concentration (50%, 75% and
100%) have had inhibitory effect yet much stronger with (V3, V4), and the extract with 25%
concentration lightly stimulates this feature (table 2).
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Table 2
The influence of the radish extract on the height stem of spring barley
No The variant The height stem % dif Sig
1 VO 11,23 100 -
2 V1 11,66 104 +0,43
3 V2 10,96 98 -0,27
4 V3 9,53 85 -1,70 000
5 V4 8,00 71 -3,23 000
LSD 5% 0,669
LSD 1% 0,974
LSD 0,1% 1,461

The spring barley root growth has been inhibited by all four concentrations of the
extract from not significant (V1) to distinct (V2, V3) and very significant (V4) (table 3).

Table 3
The influence of the radish extract on the length root of spring barley
No The variant The length root % dif Sig
1 VO 8,75 100
2 V1 8,50 97 -0,25
3 V2 3,58 41 -5,17 00
4 V3 4,33 50 -4,42 00
5 V4 2,60 30 -6,15 000
LSD 5% 2,44
LSD 1% 3,56
LSD 0,1% 5,34

The allelopathyc effect of watered extract of radish on fresh weight has been lighter
yet more pronounced with 100% concentration (V5) (table 4).

Table 4
The influence of the radish extract on the weight vegetal biomass of spring
barley
No The variant The weight % dif Sig
biomass

1 VO 0,99 100 -

2 V1 1,08 109 +0,09

3 V2 0,97 98 -0,02

4 V3 0,78 79 -0,21

5 V4 0,63 64 -0,36 0
LSD 5% 0,36
LSD 1% 0,53
LSD 0,1% 0,80

In the 5 table there are presented the correlation and determination coefficients that
make the bond between two variables and the interaction between them (the radish extract
concentration and the analyzed characters).

The correlation coefficient between the concentrations of the extract and the average
number of germinated seed is negative, close to significant (r=0.852) that show between
the two variables there is an indirect relation, along with the increasing of the concentration
of the extract, the number of germinated seeds decreases. The average number of
germinated seeds has been determined as 73% over the extract concentrations (R? =
0.7269).
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As regard the relation between the extract concentrations and shoots growth this
correlation is negatively significant (r = 0,876). The height of the shoots has been
determined as 77% over the extract concentrations (R®> = 0.7689). The correlation
coefficient between the extract and the length of roots is, also, negative yet distinct
significant (r = 0,937). This feature has been determined as 88% over the extract
concentration which is a higher value (R? = 0.8794).

The correlation coefficient between the extract and the fresh vegetal mass there
was recorded a negative coefficient, close to significant (r=0.859), with this case, the
percent of determination being of 74% (R* = 0.7381).

As result of experimental data there can be said the most affected characters by the
increasing of the extract concentrations have been the length of the roots and the height of
the stems.

Table 5
The correlation and determination coefficients between the extract
concentrations and the analyzed characters

The esxtract The analyzed characters
concentrations No. seed The height stem The length root The weight
germination biomass
0% 73,33 11,23 8,75 0,99
25% 75,66 11,66 8,50 1,08
50% 68,00 10,96 3,58 0,97
75% 53,33 9,53 4,33 0,78
100% 58,66 8,00 2,60 0,63
r - 0,852 -0,876° -0.937% - 0,859
R’ 0,7269 0,7689 0,8749 0,7381
P5% = 0,88
P1% = 0,96

CONCLUSIONS

The winter radish watered extract has exercised a visible allelopathyc influence on
the emergence and growth of spring barley seedlings.

The lowest experimented concentration, of 25% has had a stimulatory effect yet not
significant, on the emergence of seeds, growth of the stems and the vegetal biomass.

The higher concentrations of the extract, respectively, 75% and 100% have
determined a decreasing of the biometric parameters, the inhibition being statistically
significant.

The strongest negative correlations have been recorded between: the concentrations
of the radish extract and the length of the roots and between the concentrations of the
extract and the height of the stems.
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OBSERVATIONS ON THE BEHAVIOUR OF SOME ALCHEMILLA
SPECIES IN THE ENVIRONMENTAL CONDITIONS OF THE BOTANICAL
GARDEN “AL. BUIA” FROM CRAIOVA

BORUZ VIOLETA
Keywords: Alchemilla, Romania, Botanical Garden “Al. Buia”,

ABSTRACT:

This paper presents observations on the behavior of some species of Alchemilla in
culture in the environmental conditions of the Botanical Garden “Al. Buia” from Craiova. It
is known that the emphasizing of some characters is clearer on living material than on the
pressed material, and the culture of some species enables us to follow their germination
until the stage of adult plant, which is more difficult to realize in nature. In this way can also
be verified and some diagnems mentioned in the literature. Observations were conducted
between 2003-2009 on 11 different species of Alchemilla transplanted from the mountains
of the Southern Carpathians in the experimental group (Botanical Garden “Al. Buia” in
Craiova), where the plants have continued to develop. It was concluded that the plants
removed from their natural environment does not change too much. Variability of
vegetative and reproductive organs is mainly quantitative, without exceeding the limits of
the species.

INTRODUCTION

Taxonomic research made in the genres with polymorphic species, such as the
genus Alchemilla, are becoming increasingly necessary. Often it is difficult to identify
species; morphological characters should be added to the histo-anatomical, ecological,
phytogeographic etc. All these data are necessary to complete diagnems for more precise
delimitation of species.

Besides well-preserved Herbarium material must be sought the material from
experimental cultures, knowing that certain characters is clearly evidenced on living
material than on the pressured. In this way can also be verified and some diagnems
mentioned in the specialty literature. Culture of some species enables to follow their
germination till the adult plant, which is more difficult to realize in nature.

MATERIALS AND METHODS

The research on the genus Alchemilla, began with the preparation of Herbarium
specimens collected in the Southern Carpathians. Parallel to samples from Herbarium,
living biological material was transplanted (from the Parang Mountains, Lotru, Capatanii,
Ciucas and Valcan) in the experimental group (Botanical Garden “Al. Buia” in Craiova),
where the plants have continued to develop.

Alchemilla species are mountain plants, alpine and subalpine, and Botanical
Garden is located at the boundary of Oltenia Plain and Getic Plateau about 80 m above
the sea level. Therefore it was important that transplanted material to be on land with more
or less ecological habitats where species were collected. The following perimeters were
chosen: Rosigenae branch from the “Systematic Plants” (System), located on the lake and
streams, with adequate soil moisture, between the spruces on the ground with artificial
rocks and soil + acidified and “Island” from the Systematic Plants. A clear record of all
species subject to observation was done by completing the card records. There were
regular phenological observations, notations on the vegetative and reproductive organs, to
study variability and between what limits it is conducted in relation to that of the natural
environment.

Observations were conducted during 2003-2009 on the following species:
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Alchemilla acutiloba was brought from the Ciucas Mountains.

Alchemilla connivens - comes from the Pardang Mountains (Ranca, Urdele,
Tidvele, Papusa, Dengheru, Parangul Mic, Jiet Gorges), Véalcan Mountains (Straja Peak),
Lotru Mountains (Obéarsia Lotrului) and Stevioara Mountain (Capatanii Mountains).

Alchemilla crinita was brought from the Capatanii Mountains (Stevioara
Mountain), Parang Mountains (Ranca, Papusa, Paltinu, Dalbanu, Urdele, Dengheru,
Galbenu streams, Jiet Gorges, Groapa Seaca, Parangul Mic), Lotru Mountains (Obarsia
Lotrului) and Valcan Mountains (Straja Peak).

Alchemilla flabellata comes from Piatra Mountain (Capatanii Mountains), Parang
Mountains (Coasta Crucii, Paltinu, Parangul Mic) and Straja Peak (Valcan Mountains).

Alchemilla glabra - material brought from Parang Mountains (Groapa Dengherului,
Jiet Gorges, Groapa Seaca) and Lotru Mountains (Obéarsia Lotrului).

Alchemilla glaucescens comes from Parang Mountains (Parangul Mic).

Alchemilla micans was brought from Parang Mountains (Jiet Gorges, Groapa
Seaca, Parangul Mic) and Lotru Mountains (Obarsia Lotrului and Lake Vidra).

Alchemilla mollis comes from the Ciucas Mountains. Plants are vigorous,
behaving well in culture conditions, too.

Alchemilla monticola was brought from the Capatanii Mountains (Piatra
Mountain), Lotru Mountains (Obéargia Lotrului and Vidra Lake) and Parang Mountains
(Parangul Mic, Groapa Seaca).

Alchemilla straminea comes from Parang Mountains - Groapa Seaca Step.

Alchemilla xanthochlora was brought from the Parang Mountains (Groapa
Seaca).

RESULTS AND DISCUSSION

Observations on the behavior of the species under the Botanical Garden can be
grouped as follows: A. Morphology of vegetative and reproductive organs; B. The
flowering; C. Seed germination.

A. Morphology of vegetative and reproductive organs in relation to changed
environmental conditions.

Taking into account that species are heliophilous Alchemilla, transplantation of
biological material was made in areas without strong shading. In Branch Rosigenae and
“‘Island”, the lack of atmospheric moisture was compensated by soil moisture, infiltration
derived by the lake and the brook that crosses the garden. Being mountain plants, the
species requires a constant supply of ground water, which was often accomplished by
watering. Some of them were observed growing weaker because of strong sunstroke and
very low atmospheric humidity.

To the transplanted material the maintenance was done at a minimum, providing
just the necessary water. No protection was taken during the winter.

Among spruces, some transplanted plants have survived for four years. It was
found that some plants are sensitive to frost, leading to their death if they are not
protected. In the winter of 2006 due to lack of snow and severe frost, samples transplanted
among spruce almost completely dissapeared, while those who were transplanted near
the lake, in the meadow beside the lake and on the southern side of the island (of
Systematics Plants - Rosigenae branch) have passed the winter.

Regarding pests and diseases, some transplanted species (especially A. crinita, A.
monticola and A. connivens) was observed mildew attack because the plants are
weakened after transplantation. In addition to these species, snails without shells (Lymax)
destroy plants, and eat aerial parts.

Knowing the systematic value of the stem, leaf (lamina and petiole), inflorescence
characters, hypanthium, the relationship between fruit and hypanthium etc. periodic
observations of living material from the Botanical Garden have targeted mainly the
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gualitative characters, and some quantitative, about the size of plants or organs, compared
with literature data or material in the Herbarium.

Stem

When measuring the size of transplanted stem species, it was observed that they
do not differ significantly from the values recorded in the natural environment. The
hairiness changes sometimes, especially in autumn, the plants are less hairy, but without
exceeding the limits of the species.

After ripening of the fruits, the stems dry, maintaining living only the basal part, from
which forms offshoots in autumn and the next year they will give new floriferous stems.

Leaf

Leaf lobes and teeth, and the whole limb, have the largest width in plants well
supplied with water and minerals. Thus, at the specimens brought from the mountain and
planted in the garden these parameters reach maximum size and baseline sinus can
close, in relation to the plants from the wild.

On the contrary, at the plants grown in the absence of water and nutrients, both the
dividing of the leaf, the lateral sinuses of leaf lobes and teeth become very small and the
basal sinus is more open. Such plants, grown in favorable or unfavorable environmental
conditions can be determined incorrectly. Basal sinus form corresponds to reality
especially in freshly transplanted garden plants. It is preferable that the species to be
clearly determined as well as possible when they are planted.

Measurements were made of leaf limb - length and width (L and I), at one of the one
of basal leaves from several species of Alchemilla transplanted and were compared with
data from specialty literature:

In A. crinita, L = 4.5 cm and | = 5.5 cm. So, the leaf lamina is kidney-shaped (L < I).
In A. glabra, L = 4.8 cm and | =5.7 cm (leaf is kidney-shaped).

In A. monticola, L =7 cm and | = 7 cm (leaf is orbicular, L =1).

In A. mollis, L=7.2 cm and | = 7.5 cm (leaf is suborbicular).

In A. glaucescens, the leaf is orbicular (L =4 cm and | = 4 cm) or suborbicular (L =
4.5 cmand|=5cm).

All these values correspond with literature data.

When measuring the size the petioles of the largest basal leaves from several
species of Alchemilla grown in the Botanical Garden, it was found that:

In A. acutiloba (height 40 cm), the petiole of the largest basal leaf is 28 cm long; in
A. mollis (30 cm) the petiole is 15 cm long; in A. glaucescens (8 cm height) and A.
flabellata (8 cm), petioles of the largest basal leaves have 3 cm long; from A. crinita (25
cm) the petiole of the largest basal leaves is 8 cm, and at the stems leaves length the
petioles is between 5-8 mm.

A plant of Alchemilla glaucescens, of 7 cm tall, has suborbicular leaves, with
glaucescent aspect, one of the basal leaf has the limb of 2.5 cm and 1.8 cm in length,
basal sinus almost closed; green petioles; the stipules ovate - triangular, brown edges,
overgrown more than half their length. The stipules were 1.5 cm long and 8 mm are united.

Inflorescence, flower (pedicel, hypanthium, sepals, episepals)

In determining the living plants and grown under optimum conditions we obtain
higher values of the flowers than given in the literature.

A plant of Alchemilla glaucescens (7 cm height) has a lax inflorescence with 24
flowers on one stem, and on another strain with 17 flowers. Hypanthium of 0.7 mm long,
internal sepals of 0.7 mm length and 0.6 mm wide. Some hypanthium were 1 mm long,
internal sepals of 0.8 mm long and 0.8 mm wide. Pedicels of 2-3 mm long, those of the
apical flowers of 4 mm in length. Exerted style no more than 0.8 mm, sometimes purple.
Bright yellow flower stigma at the beginning of inflorescence, until glossy brown mat,
globose at first, then slightly compressed as a disc.

YVVVYYVY
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At one of the A. flabellata plants, at flowering stage, were counted four branches of
the inflorescence with 51 flowers. Pedicels of 1-2 mm long, hypanthium of 1 mm long,
sepals of 1 mm long, 0.8 mm wide, episepals of 0.8 mm long. Some flowers have
hypanthium 1.5 mm long, sepals of 1.2 mm long, pedicels of 1 mm.

B. The flowering and fruit ripening

The flowering at the transplanted species into the garden takes on average eight
weeks, and the fruit matures after 10-12 weeks after flowering. Planted in about the same
conditions as in the natural habitats, differences were observed in the phenology, in the
plain plants flourish and make fruit much earlier than in their natural environment. The
culture conditions were fully developed, flowering and fructifying. It was found that the
floriferous stems begin to appear even in February or early March. Sometimes, the first
blossom flowers open early in March. In 2004, 2005, 2006, in the third decade of April the
plants were in bloom, in early June was the fruition, and the third decade of June to the
end of the fructification. Those that have been planted in full sun, in early June have
already fructified, and some leaves and stems have begun to dry.

The earliest species of Alchemilla is Alchemilla crinita, which flourishes in the first
decade of March, 3-4 weeks earlier than other species. A. mollis last flourished in the first
decade of May with flowers in starting stage.

The flowering is relation with the number of flowers, those with a small number of
flowers with a small number have a shorter period of flowering than the species with many
flowers.

Under natural conditions, mountain and subalpine, flowering occurs from the third
decade of June and September, fructifying from September and the first decade of
October.

At the maturing achenes fall with the hypanthium and maintain in it until its
decomposition by atmospheric agents.

C. Seed germination

All species have epigean germination, the plantlets had cotyledons glabrous. In the
culture conditions, the seeds have germinated after 21 days, and for the developing
plantlets it takes two months. In some species protophyle has three lobes, and at others 3-
5 lobes.

Seeds under natural conditions, germinates from autumn or even early summer and
the plants get over the cold season in the rosette stage with 3-5 leaves.

In species transplanted in the Botanical Garden, it was observed that the plantlets
appear in the spring months from March to April and in May already have a 4-leaf rosette.
Flowering stalk is generally formed in the second year of vegetation. In most species grow
more floriferous stems, thus forming a bush.

CONCLUSIONS

Observations on the behavior of some species of Alchemilla culture revealed the

following:

» Environmental conditions had some effect on the majority of morphological
traits, but they have not significantly changed the micro species habitat. In the
crop some characters were verified, including phenology;

» Individuals of the same microspecies coming from different populations, showed
no significant differences in morphological traits;

» The clearest diagnems for microspecies differentiation were: hairiness and the
color of the basale leaves, basal sinus, the depth of division of the leaf, the
petiole length, the ratio of sepals and episepals length and the relationship
between fruit and hypanthium;

» The most variable features were the hairiness of the basal leaves leaf sides, the
angle between the basal lobes forming sinus, stem length and inflorescence,;
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» The most stable were diagnems were the number of lobes and the number of
teeth on each lobe;

» Microspecies were not differentiated by phenotypic plasticity;

» At the transplanted microspecies in changed environmental conditions (shade,
between spruce and sufficient supply of water), metric traits (length of stems,
inflorescence branches etc.) generally increased, but the hairiness decreased
without exceeding the limits between the microspecies.

> In the culture conditions, the species is behaving well in places with higher
humidity (derived by seepage from the lake). So, the plants removed from their
natural environment do not change too much.

By comparing these data with obtained from experimental cultures and with the
material derived from the natural environment the diagnems can be completed, and thus
some critical species can be differentiated. Variability of vegetative and reproductive
organs is mainly quantitative, not to exceed the limits of the species.
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REZUMAT

Cercetarile care fac obiectul prezentei lucrari au avut drept scop, stabilirea efectului
exercitat de ciuperca Septoria dubia asupra proceselor fiziologice la plantele de stejar
infectate . In cazul acestor plante se constatatd o sciadere semnificativd a procesului de
fotosinteza. Analizdnd influenta ciupercii Septoria dubia asupra intensitatii asimilatiei nete,
se constatata inca de la inceputul determinarilor o diferenta semnificativa fata de valoarea
inregistrata la plantele sanatoase.

Tesutul foliar atacat prezinta o intensitate a procesului de respiratie mult mai mare,
comparativ cu tesutul sanatos, iar intensitatea transpiratiei are valori mai reduse.
Modificarile patologice ale circuitului azotului, calciului $si magneziului constatate la plantele
bolnave, se datoreazéa actiunii fermentilor extracelulari ai parazitului.

ABSTRACT

The researches carried out in this survey aimed at establishing the effect that
Septoria dubia fungus has on the physiological processes at the sprout oak trees. In case
of plants that have been damaged by the Septoria dubia fungus, there was noticed a
drastic drop of the leaves photosynthesis. By analyzing the influence of the Septoria dubia
fungus on the intensity of net assimilation, there was noticed a difference, in comparison
with the value of healthy plants.

The damaged tissue has a higher value of the intensity of respiration process, in
comparison with the healthy tissue and the intensity of transpiration had lower values. The
pathologic changes of nitrogen, calcium and magnesium circulation established on
damaged plants are caused by the influence of extra cell ferments of the parasite.

INTRODUCTION

The Septoria dubia fungus makes, on both sides of oak leaves small stains, circular
or irregular, brown-red, and brown-yellow in the center of the leaf, isolated or in small
groups.

The fungus produces large amounts of picnspores and picnides. The mycelium,
made up of branched units, seven-formed, hyaline develops in the intracellular spare
spaces of the damaged tissues. On the mycelium spherical and brown organisms, with a
100-130pu diameter develop.

Although considered not too damaging for oak trees Septoria dubia fungus causes
the poor development of the growing process and a poor thermal and hydro proof, taking
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into consideration the physiological and biochemical changes that it produces at the leaf
level. The most damaged are the sprout oak trees.

MATERIAL AND METHOD

The researches carried out in this survey aimed at establishing the effect that
Septoria dubia fungus has on the physiological processes at the sprout oak trees, 5 years
old, and which raised in the tree nursery “Lunca Jiului’, Craiova. Between the 15" of June
and 15" of July 2010, comparative determinations were studied on plants damaged by
Septoria disease, and on healthy plants.

The physiological processes surveys and of biochemical indices were carried out by
using the following methods:

Photosynthesis, respiration and transpiration were established, due to the ultra
compact device LCi, which simultaneously measured temperature and active radiation
level in the assimilation room.

The intensity of net assimilation was determined by the “round method” (J. Sachs).

The total water content was established by drying out the vegetal material in the
oven, at a 105°C temperature and the estimation of the difference between the fresh and
dried vegetal mass.

The cell juice concentration was determined by the refractive procedure.

The total nitrogen content was determined by the Kjeldahl method.

The total magnesium and calcium content was established by using a distilled water
extract, by the EDTA titrimetric method, with murexide and eriochrome black (Buliga and
Unc, 1996).

RESULTS AND DISCUSSIONS

In case of plants that have been damaged by the Septoria dubia fungus, there was
noticed a drastic drop of the leaves photosynthesis, even a reduced intensity of the fungus
damage (3%), noticed at the beginning of the determinations. Thus, the photosynthesis
intensity has dropped with 11.4%, representing 88.26% of the photosynthesis intensity
value of the studied plants.

As long as the damage developed, the intensity of the process has reduced. Thus,
from 30 days of the beginning of determination it only represented 42.2% of the leaves
photosynthesis intensity.
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Graphic 1. The intensity of the photosynthesis(umolCO,/m?/s) at oak plants
infected by the Septoria dubia fungus

By analyzing the influence of the Septoria dubia fungus on the intensity of net
assimilation, there was noticed a 0.5g/m?/day difference, in comparison with the value of
healthy plants. After 30 days, the value of the intensity of net assimilation dropped,
reaching to 1.79g/m?/day. This value only represents 77.15% of the value of the intensity
of net assimilation of the studied plants.

The reduction of the intensity of net assimilation at the plants damaged by
phytopathogenic fungi is caused by both low photosynthesis process and intensification of
the respiration process and mismatch of the interrelations between enzymatic cell
systems, under the enzymes and toxins of the action of the parasite.

Table.1

The intensity of net assimilation (g/m?/day) at the oak sprouts damaged by the
Septoria dubia fungus

Nr of The intensity of net assimilation (g/m?/day)
determination
Healthy plants Infected plants
I 4,51 4,02
Il 4,83 391
1 2,33 1,79

The influence of the fungus infection on the respiration energy represents a certain
criterion for knowing the pathologic process. It indicates the degree of the parasite’s
influence on the elements of the host plants.

The change of the intensity of respiration is not characteristic only for the pathogenic
damage, because there are a lot other factors (mechanic damages, chemical compounds,
temperature) that can change the intensity of this process.

The values that were obtained were compared with those of healthy plants, having
the same age. The determinations were made at a 24°C temperature.
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Graphic 2. The intensity of the respiration process (umolCO,/m?/s) at the oak
sprouts damaged by the Septoria dubia fungus

As shown in graphic no. 2, the damaged tissue has a higher value of the intensity of
respiration process, in comparison with the healthy tissue.

The causes of the intensity of the respiration process, as a result of the fungus
invasion have not been discovered so far.

The intoxicant effect of the parasite can be explained, apart from the mechanical
action, by its invading the tissues by different substances (ammonia, urea, thiourea).
These substances, if accumulated in various concentrations can be harmful for the host
plant.

The fluid state of the parts whose tissues have been damaged can also influence the
respiration process, because it is known that the reduction of the water concentration in
tissues stimulates the respiration process. The sudden increase of the intensity of
respiration of damaged plants can be caused by the parasite’s intensity in the respiration
process.

The high intensity of the respiration process at damaged plants can also be caused
by losing cell division. This state allows the contact between the oxidative enzymes and
the hexose issued from vacuoles or which resulted from the starch hydrolyze. Starch was
issued from the damaged amyloplasts.

The concentration increase of enzymes, and also the ethylene biosynthesis in the
damaged tissues have as a result the stimulation of the respiration process.

By comparing the intensity of respiration at healthy plants with the intensity of
transpiration of plants damaged by the Septoria dubia fungus, there was noticed a
mismatch of the fluid balance, under the action of the fungus. Thus, the intensity of
transpiration had lower values, in comparison with the values that were noticed at the
witness plants. This decrease should be correlated with lower water absorption, caused by
partial closing of wooden tubes by the fungus mycelium.

The economic coefficient of the transpiration process had higher values, in
comparison with witness plants.
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Table.2

The intensity of the transpiration process and the economic coefficient of
transpiration at the oak sprouts damaged by the Septoria dubia fungus

The intensity of the The economic
Nr. of transpiration 2 coefficient of transpiration
determination (umol H, O/m*/s) (ml H,0 /g d.s)
;Zﬁlttshy Infected plants glzﬁltt;y Infected plants
I 2,56 2,61 310 395
Il 3,09 3,87 456 486
1 1,93 1,75 472 483

The differences of the intensity of the transpiration process, in the case of the
phytopathogen fungi damage can have multiple causes, of which the most important are:
the change of the somatic apparatus and the alteration of cell permeability.

Knowing the total water content of damaged plant is of high importance, because
water is the first and most important factor that influences the normal functionality of the
whole organism. It influences both the intensity, and also the development of any
physiological process.

This way, the photosynthesis energy, respiration, enzymatic processes and
development are connected to the water content in tissues.

As a result of the carried out determinations, the water content in tissues, in identical
water supply conditions of plants had reduced values at damaged plants.
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Graphic 3 The total content of water (%) in the leaves of damaged oak trees by
the Septoria dubia fungus
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Cell juice concentration, as well as the transpiration process not only depends by
the parasite’s behavior, but also by the external conditions and the water inflow in the
tissues.

Generally speaking, the high concentration of cell juice is the consequence of a high
accumulation of the assimilated substances in the infection. Infected substances access to
several organs is blocked.

The change of the cell juice concentration, under the action of the parasite action
leads to the variation of the osmotic pressure value, at the level of the damaged tissue.

The rephractometric determinations of the cell juice extracted from healthy and
damaged oak tree leaves have been expressed in % s.d.s. and indicated an increase,
given the action of the parasite.
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Graphic 4 The total content of dry substance(%) in the leaves infected by the
Septoria dubia fungus

As shown in the graphic 5, the fungus determined an increase of the nitrogen content

in the oak tree leaves.

The pathologic changes of nitrogen circulation are caused by the influence of extra
cell fermentation of the parasite. These are differences between them, which are caused
by their complex and the activity they developed on various fungi groups.
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Graphic 5. The total nitrogen content in the oak tree leaves damaged by the
Septoria dubia fungus (% of the s.u.)

The very instant they pervade the cell, the fungi develop, due to its enzymes an
intensive action on the structural elements of the protoplast and substances in the cell
juice.

The changes that were noticed throughout nitrogen circulation can also be caused by
the enzymes activity. The enzymes are released after the host plant has dried out or the
parasite has died.

By analyzing the 6 graphic, there can be seen that the fungus has caused an
increase of the calcium content in the leaves of the oak trees, the highest values being
noticed after 30 days from the beginning of the determinations. If we analyze the
distribution of this element on given vegetation phases, at healthy leaves, there can be
noticed an increase, especially when leaves reach to maturity. This fact allows us to
conclude that calcium accumulation can influence the early aging of damaged plants.

Magnesium is in the chlorophyll composition and catalyzes the action of carboxylase
enzymes, directly influencing the photosynthesis productivity.

According to the data that have been presented in this survey, the magnesium
content in the damaged oak tree leaves has decreased. This magnesium content
decrease was constant, in comparison with the values that were noticed at witness plants,
throughout the determination period.
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Graphic 6 The percentage composition of the magnesium content in the
healthy and the damaged oak trees leaves (% of the s.u.)
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Graphic 7 The percentage composition of the calcium content in the healthy
and the damaged oak trees leaves by the Septoria dubia fungus (% of the s.u.)

CONCLUSIONS

-The reduction of the intensity of net assimilation at the plants damaged by
phytopathogenic fungi is caused by both low photosynthesis process and intensification of
the respiration process and mismatch of the interrelations between enzymatic cell
systems, under the enzymes and toxins of the action of the parasite.

- The intensity of transpiration had lower values in comparison with the values that
were noticed at the witness plants. This decrease should be correlated with lower water
absorption, caused by partial closing of wooden tubes by the fungus mycelium.

- The change of the cell juice concentration, under the action of the parasite action
leads to the variation of the osmotic pressure value, at the level of the damaged tissue.
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- The fungus determined an increase of the nitrogen content in the oak tree leaves.

- The calcium accumulation can influence the early aging of damaged plants

-The magnesium content in the damaged oak tree leaves has decreased. This
magnesium content decrease was constant, in comparison with the values that were
noticed at witness plants, throughout the determination period.
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REZUMAT

Procesele enzimatice din tesutul foliar parazitat al plantelor de floarea sorelui sufera
in cele mai multe cazuri modificari patologice. Interpretarea modificarilor privind activitatea
enzimatica a plantelor se bazeaza pe cunoasterea rolului fiziologic al enzimelor si al
modului in care are loc reglarea activitatii lor in planta sanatoasa.

Peroxidaza si catalaza au o mare importanta in viata plantelor, avand rol in
respiratia celulara si in apararea impotriva stresului oxidativ.

Sub actiunea ciupercilor fitopatogene, activitatea celor doua enzime sufera
modificari, care difera in functie de tipul de patogen si de stadiul de evolutie a bolii.

ABSTRACT

The enzymatic processes in the infected leaf tissue of sunflower plants are mostly
damaged by pathological changes. The interpretation of changes in the enzymatic activity
of plants is based on knowing the physiological role of enzymes and the way their activity
is adjusted in the healthy plant.

Peroxidase and catalase are of great importance in the plants’ existence, especially
from the cell respiration point of view and the defense against oxidative stress.

The activity of the two enzymes changes under the action of phytopathogenic fungi. It
differs from the point of view of the pathogen type and the disease evolution degree.

INTRODUCTION

The interpretation of the changes on the enzymatic component of plants is based on
knowing the physiological influence of the enzymes and adjusting their activity in the
healthy plant.

Although there are facts about the enzymatic changes and enzymatic etiology
symptoms at damaged plants, these facts have been elucidated, due to the interpretations
of oxidative enzymes.

Peroxidase and catalase generate an oxidation-reaction between the H,O,, as an
electron acceptor and many sub-layers: phenol substances, aromatic amine, ascorbic
acid, ironcitochrom.
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Although the physical and chemical features of peroxidase and catalase are well
known, there are little facts about their functions at sprouts.

There are surveys that point out the difference between plant varieties, regarding the
activating of the oxidative metabolism in case of plant damage. There are also facts about
the influence of oxidative processes disturbances on the resistance of plants. All these
acknowledge the important role oxidative plant system has in maintaining its resistance
capacity.

MATERIAL AND METHOD

The late simple sunflower hybrid was used as a biologic material, FLOROM 350,
which has been recommended for the cropping areas in the southern and northern part of
the country, with a high resistance to draught and white-rot-proof, which is produced by the
Sclerotinia sclerotiorum, and to brown-rot-proof, produced by the Botrytis cinerea.

When surveys were taken, artificial infections with phytopathogenic fungus on the
sunflower leaves were caused on purpose:

oV, -witness, healthy, uninfected plants;

o\/,-plants infected by Plasmopara helianthi fungus;

¢\/3- plants infected by Puccinia helianthi fungus;

¢\/,- plants infected by Septoria helianthi fungus;

*V/5- plants infected by Phomopsis/Diaporthe helianthi fungus;

For causing the Plasmopara helianthi infection there were used inoculums made
up of a zoospore suspension in water and agar 1%.

The suspension was injected into the leaves epidermis, and, in order to maintain
the humidity plants were covered, for 72 hours with a plastic foil.

In order to obtain the Puccinia helianthi fungus infection, inoculums obtained from
uredopsores taken from damaged plants from the previous year were used. The
spraying technique was used; the uredospores suspension was sprayed on the leaves.

The inoculation was made on four leaves, while the incubation lasted between 7
and 10 days.

For the Septoria helianthi infection picnide leaves a year old were used and kept
in the fridge, at -10°C.

An average temperature of 25°C was chosen for generating the infection. The
tested plants were afterwards sprayed with a pichospores suspension, at a 5-7 c¢cm
distance from the leaves. They were then covered with plastic see-through bags, for 72
hours.

In order to obtain the Phomopsis/Diaporthe helianthi fungus infection ascospores
collected from perietecia were used. The latter developed on the damaged stalks
(picked in the autumn and kept in the fridge, at a -10°C). These stalks have been
previously taken to the humid room and kept at a 20°C temperature, where perietecia
developed and grew naturally, in 10 days.

Cortical tissues have been scraped with a lancet, and then mixed and
homogenized.

The suspension that was obtained was filtered and plants with 4-5 leaves were
sprayed with it.

The intensity of the catalase and peroxidase actions was determined by the
gasometrical method. The results were expressed in cm® O/experimental material
guantity/working period.
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RESULTS AND DISCUSSIONS

The activity of the catalase in the sunflower undamaged and damaged
leaves

The surveys that were taken pointed out a poor enzymatic activity at the
sunflower sprouts but, to the end of the experimental period (i.e. 30 days), the
enzymatic value tripled. Thus, its value is still poor, comparing it to the values that are
mentioned in specialist literature.

The plants damaged by pathogenic fungi had a different dynamic than the
catalase one.

As there can be seen from gr. 1, Plasmopara helianthi fungus did not essentially
change the catalase activity. In the 12" day from the inoculation, there was noticed a
constant increase, in comparison with the values of the witness plants.
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Graphic 1. The activity of the catalase(ml O,/g/15min) in the leaves
damaged by the Plasmopra fungus

The leaves of the plants that are damaged by the Puccinia helianthi had a poorer
enzymatic activity than the leaves of the witness plants. Nevertheless, differences are
little(gr. 2).

The catalase enzymes activity in the leaves of the plants that were damaged by
the Septoria helianthi fungus(gr 3) had similar values with the witness plants activity. In
the 30" day from the inoculation there was noticed an increase of the enzymatic
activity (59ml O,/g/15min, in comparison with 51ml O,/g/15 min at witness plants).

The Phomopsis helianthi fungus had the highest influence on the catalase, whose
activity decreased during the experimental period. After 30 days from the inoculation
period the catalysis value reached 35ml O,/g/15min. This value only represents
64.81% of the value that was noticed at witness plants.
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Graphic 2. The activity of the catalase(ml O,/g/15min) in the leaves damaged
by the Puccinia helianthi fungus
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Graphic 3. The activity of the catalase (ml O,/g/15min) in the leaves
damaged by Septoria helianthi
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Graphic 4. The activity of the catalase (ml O,/g/15min) in the leaves
damaged by Phomopsis helianthi

The peroxidase activity at undamaged and damaged sunflower leaves

As opposed to catalase, whose activity did not change under the influence of the
fungus infection, the peroxidase activity increased, up to 100% and even more.

This fact determines us to state that the peroxidase activity, under the influence of
the fungus infection is a specific chemical reaction, which allows us to estimate the plants
ability to protect against fungi.

According to diagrams no. 5-8, the peroxidase activity at undamaged plants during
the determination period was different from the catalysis activity. The highest values were
noticed at the beginning of the experimental period, and the least, at the end of the
determination period.

At damaged plants, the peroxidase activity increased, especially after 30 days of
infection.

Plasmopara helianthi fungus damage determined a 100% increase of the peroxidase
activity, beginning with the 23™ day from the infection. After 30 days, it reached an 89ml
O,/g/15min value, which represents 128%, as opposed to the value noticed at withess
plants.

Puccinia helianthi fungus caused the intensification of the peroxidase activity, but
with lower values: after 18 days- 99ml O,/g/15min, and afterwards it slightly decreases.
Nevertheless, the values are higher as opposed to those of witness plants.

At plants damaged by Septoria helianthi fungus the peroxidase activity increased
until the 18" day the infection. After a 30 days time, the values maintained high, in
comparison with the witness plants ones.

The peroxidase activity dynamics, during the experimental period at plants damaged
by Phomopsis helianthi was different, as opposed to the previous plant fungi.

After two and five days after the infection, there were not significant values in
comparison with the witness plant. After 12 days, the peroxidase activity doubled, reaching
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to a 98ml O,/g/15min value; it decreased afterwards and, after 30 days from the infection,
it reached a 68ml O,/g/15min value, i.e. a double value as opposed to witness plants.
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Graphic 5. The activity of the peroxidase(ml O,/g/15min) in the leaves
damaged by the Plasmopra fungus
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Graphic 6. The activity of the peroxidase(ml O,/g/15min) in the leaves damaged
by the Puccinia helianthi fungus
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Graphic 7. The activity of the peroxidase(ml O,/g/15min) in the leaves
damaged by Septoria helianthi
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Graphic 8. The activity of the peroxidase(ml O,/g/15min) in the leaves
damaged by Phomopsis helianthi

The causes of the increase of peroxidase activity, under the influence of infection
have not been completely identified. Some authors think the cause of the peroxidase
activity intensification is the neo formation of a peroxidase protein quantity with a specific
catalytic action. In this case, a “de novo” synthesis of the peroxidase took place, a process
which has been induced by the toxic secretions of the parasite.

The increase of the peroxidase activity could also due to the metabolism produces of
the fungus. It cannot be estimated what produces we are dealing with, because
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peroxidase works on a large amount of substances: glucose, tannins, aromatic amine,
phenols, amino acid.

CONCLUSIONS

- The Plasmopara helianthi fungus did not change the activity of the catalase in the
leaves;

- The leaves of the plants damaged by the Puccinia helianthi fungus had a poorer
enzymatic activity in comparison with witness plants;

- The Phomopsis helianthi fungus highly influenced the catalase process, whose
activity progressively decreased during the experimental period,;

- Peroxidase increased its activity, up to 100%, even more;

- The activity of the peroxidase, under the influence of infection is a specific chemical
reaction, which allows us to estimate the plants ability to protect.
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CERCETARI PRIVIND INFLUENTA POLUARII CU FLUOR ASUPRA
FIZIOLOGIEI UNOR SPECII CULTIVATE

RESERACHES ON FLOURINE POLLUTION INFLUENCE ON THE
PHYSIOLOGY OF THE CROPPED SPECIES

LUMINITA BUSE- DRAGOMIR

Key words: pollution, fluorine, photosynthesis, respiration, pigments

REZUMAT

Experientele efectuate in anii 2009-2010 au avut drept scop stabilirea efectului nociv
al poluarii cu fluor asupra fiziologiei unor specii cultivate.

Ca urmare a observatiilor s-au putut stabili plantele sensibile si plantele rezistente
care pot fi cultivate cu cele mai scazute riscuri in zonele poluate cu fluor. Determinarile au
fost efectuate pe speciile: Pisum sativum, Medicago sativa Secale cereale, Avena sativa,
Solanum tuberosum, Beta vulgaris, Helianthus annuus

Dintre speciile luate in studiu, cea mai rezistenta la actiunea fluorului s-a dovedit a fi
Avena sativa, urmata de Secale cereale si Beta vulgaris. Speciile cele mai sensibile la
poluarea cu fluor sunt Pisum sativum si Medicago sativa, iar speciile cu sensibilitate
moderata: Solanum tuberosum si Helianthus annuus.

ABSTRACT

The experiments carried out between 2009 and 2010 also aimed at establishing the
damaging effect of fluorine pollution on the physiology of some cropped plants.

As a result of these observations, there could be established which both sensitive
and resistant plants can be cropped with little risks in fluoride polluted areas.
Determinations have been carried out on the following species: Pisum sativum, Medicago
sativa, Secale cereale, Avena sativa, Solanum tuberosum, Beta vulgaris, and Helianthus.
annuus. The decrease of all species used in the experiment, the most resistant to fluoride
action is Avena sativa, followed by Secale cereale and Beta vulgaris; The most sensitive to
fluoride pollution are: Pisum sativum and Medicago sativa; of average sensitivity to fluoride
are: Solanum tuberosum and Helianthus annuus.

INTRODUCTION

Knowing the action of air polluting elements on plants is of highly importance, not
only from the metabolism changes point of view, but also from the plants exploitation point
of view, in the areas with large population and developed industry.

In all cases of pollution, physiological processes forgo the leaf or flower symptoms.
As different polluting agents cause characteristic mismatches, a grouped analyses better
highlights the way vegetation is damaged and influenced. Most surveys that were carried
out on the effect of pollution on plants aimed at the anatomy-morphological changes.
Recent surveys pointed out that, in polluted areas plants are physiologically damaged,
before any symptoms appear on leaves or organs.

The experiments carried out between 2009 and 2010 also aimed at establishing the
damaging effect of fluorine pollution on the physiology of some cropped plants. To
determine this, two types of plants were used: withess plants, on which determinations
were carried out in laboratories, in an average environment and plants that were kept in an
enriched environment with hydrofluoric acid(0,55pgF/m?).
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As a result of these observations and fumigation experiments, there could be
established which both sensitive and resistant plants can be cropped with little risks in
fluoride polluted areas.

MATERIAL AND METHOD

Determinations have been carried out on the following species: Pisum sativum,
Medicago sativa Secale cereale, Avena sativa, Solanum tuberosum, Beta vulgaris, and
Helianthus annuus.

Photosynthesis and respiration were established, due to the ultra compact device
LCi, which simultaneously measured temperature and active radiation level in the
assimilation room.

The pigment content in leaves was determined by spectrophotometer, from the
extract of one gram of grinded leaves and brought to a 50ml volume, with an 80% acetone
concentration.

There was determined the extension to a 646, 663 470nm wavelengths, and the
pigment content were estimated with the following formula:

Chlorophyll a (mg/100g) = (12.21xD663) - (2.81xD646) x5

Chlorophyll b (mg/100g) = (20.13xD646) - (5.03xD663) x5

Carotene + xanthophylls (mg/100g) = (1000 x D470) - (3.27xcl a -1.04 cl b).

Plasmatic diaphragm permeability (electrolyte leakage) was determined by
measuring the ion shifts between the leaves cells and distilled water in which they have
been dipped.

There have been used 20 cut off rounds, which have been weight and introduced in 20
ml distilled water. After 3.5 hours, the electric conductibility of the liquid was measured with
a conductivity meter OK-102, and the results were expressed in pusiemens/g.

RESULTS AND DISCUSSIONS

Microscope observations pointed out the fact that this gas polluting substance invades
the leaves by stomata and causes the deformation of cell organisms. Mitochondria stretch,
and chloroplasts get rounded and disintegrate. Polluting substances invade the leaves to
the formatting cells, towards the top and edges of the limb.

Fluoride action leads to magnesium loss in the chlorophyll. Fluoride action leads to
brownish pheophytine. Backward fluoride migration, tissues-stomata was not pointed out.

Fluoride gas invasion inside the tissues also determines the plasmolysis of palisadic
cells, which often causes death of the tissues.

After cell collapse, the damaged parts turn into brown, then into reddish-brown. It can
be clearly seen the difference between the necrotic parts and the green ones.

The intensity of photosynthesis

Both at polluted and witness plants there was measured the CO; content, absorbed by
the leaves that have been exposed to a light intensity of 25000 Ix and an average
temperature of 25°.

In case of Pisum sativum plants, influenced by fluorine hydride gases there has been
noticed a significant decrease of photosynthesis, which merely reached to 42.2% of the
control plants photosynthesis intensity.

Medicago sativa leaves presented lower values of the photosynthesis intensity, i.e.
30% of the witness plants photosynthesis.

Best behavior of fluoride content was noticed at the Avena sativa leaves, whose
intensity of photosynthesis barely changed.
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The decrease of the intensity of photosynthesis, at most polluted plants can be caused
by: the decrease of the assimilated areas, caused by the necroses on leaves, the
decrease of the assimilated pigment content, the close up of stomata.
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Graphic 1. The influence of fluoride pollution on the photosynthesis process(umolCOzlmzls)

The intensity of respiration

Taking into account fluoride action on the respiration process, the information is
contradictory. If at Medicago, Helianthus, Pisum and Avena the respiration process
increased, at Beta, Solanum and Secale the values of the respiration process decreased.

These changes can be explained by the variation of the enzymatic activity under the
influence of pollution.
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Graphic 2. The influence of fluoride pollution of the environment on the respiration
process(umolCO,/m?/s)
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The intensity of transpiration

As a result of experiments, there was determined the intensity of the transpiration
process at the leaves of witness plants and the leaves of polluted plants. The survey is an
average of three determination, taken at different times of the day, i.e.: 10%, 13%, 18°.

After experiments have been carried out, it was noticed that fluoride pollution
determined the increase of the transpiration process, with highest values at Pisum
sativum, Medicago sativa and Solanum tuberosum.

The increase of transpiration process can be also a cause of the changes occurred
within the stomata apparatus and the damage of cell permeability.

Secale cereale m—————x74 89
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Graphic 3. The influence of fluoride pollution of the environment on the transpiration process

The plasmatic diaphragm permeabi