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COONTRIBUTIONS A L’ETUDE DE LA STRUCTURE
DE LA VEGETATION DU BASSIN MOYEN DE JIU

par

V. SANDA et A. POPESCU

A number of 11 associations—among them 7 are wooden phytocenoses and 4
herbaceous ones—are analysed ; in the wooden vegetation Festuco heterophyllae-
Quercetum R. et Z. Neuh. 64 is indicated as.a new association for our country,
and in the herbaceous phytocenoses Rumici(acelosellae )-Agrostietum tenuis is
described as a new association for science.

Le plaine de Jiu, comme d’ailleurs I'entier territoire de I’Olténie,
‘86 remarque par la présence de nombreux et intéressants éléments de flore
et de végétation, [2], [8], [9],[10]; on y rencontre certaines espeéces de
tréfle, rares dans la flore de notre pays, par exemple : Trifolium pallidum,
. resupinatum et T. michelianum.

Le territoire que nous avons étudié, & savoir les collines de I’entou-
rage du secteur sylvicole de Pesteana-Jiu (village de Cocoreni, commune
de Bilteni) et 'unité de forét IT — Valea cu Api, & altitude d’environ
250 m, située dans le méme secteur, fait partie de la méme région du
Piemont-Gétique, le district montueux discontinu de chénaies de : rouvre,
chéne chevelu, Quercus farneito et des hétraies de limite inférieure. Les
hétraies sont localisées sur les versants inférieurs ; sur ceux ombragés
peuvent surgir des mélanges de foréts de chéne rouvre et hétre et sur
«ceux ensoleillés ou sur les cimes, on rencontre d’habitude Quercetum

Jarnetto-cerris. Le relief entier est fragmenté et en fonction de Pexposi-

tion, sur de petites portions alternent les foréis de chéne rouvre, chéne
chevelu, Quercus farnetto, ou hétre.

Parmi les éléments floristiques les plus intéressants rencontrés
dans le territoire étudié, nous mentionnons: Helleborus odorus fréquent
«dans tous les fordts, Ruscus hypoglossum qui végéte dans les mélanges de
rouvre et hétre, Epilobium lanceolatum, Carex wmbrosa et Galium pseudoa-
ristatum.

LE CONSPECTUS DES ASSOCIATIONS

QUERCO-FAGETEA Br.-Bl et Vlieger 37
BAGETATIA SILVATTCAE Pawl. 28

Fagion dacicum Sob 64

subal. Carpinion dacicum Sod 64

1. Festuco heterophyllae-Quercetum R. et Z. Neuh. 64

2. Querco petraeae-Carpinetum Sobd et Pocs 57

3. Querco robori-Carpinetum (Borza 41) So6 et Pécs (31) 57

4. Carpino-Fagetum Paucs 41

Deschampsio-Fagion So6 62 (Luzulo-Fagion Lohm. et Tx. 54 p-p.)
5. Petraeo-Fagetum Scam. (56) 59

QUERCETEA PUBESOENTI-PETRAFBAE (Oberd. 48) Jakues 60
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104 V. SANDA, A. POPESCU 2

3 LA VEGETATION DU BASSIN MOYEN DE JIU 105
ORNO-COTINETALIA Jakucs 60 Tableau 1
Quemw,n farnetto L. HOI‘V&:t 54 Festuco heterophyllae-Quercetum R. et Z. Neuh. 64
6. guewetum Jarnetto-cerris Georgescu 45
QUERCETALIA PUBESCENTIS Br.-BL 31 !

) : YRR : levé 1 2 3 4 5
Quercion pubescenti-petraeae Br.-Bl. 31 em. Tx. 31 Nombl‘e.du e 0 | 500 | 500
7. Quercetum petracae-cerris 806 7 Superficie (m?) 500 | 500 | 50
SEDO-SOLERANTHETEA Br.-Bl. 55 em. Moravec 7 Hauteur de — Arbres (m) 25 30 20 32 30
LZ?, EDO-SCLERANTHETALIA Br-BlL 55 ke RS E T T g e

hero-Airion Oberd. 57 ion : g
lmdfhs St : ! Lo Elément —THerbes (cm) | 40 45 40 45
8. Filagini-Vulpietum Oberd. 38 (Vulpio-Airetum Borhidi 56) hiﬁi%;r;];ue ﬂori:tlie(?ue b vort Avbros 9 | 75 | 50 | 90 | 85
ARRHENATHERETEA Br.-BL. 47 (;/’l;vel ure — Arbre
ARRHENATHERETALIA Pawl. 28 9 — Arbustes 1 1 1 o —
Oynosurion oristati Tx. 47 v e 15 40 70 | 25 25
9. Rumici (acetosellae )-Agrostictum tenuis ass. nova Exposition Sa e 2oy [Twv
PLANTAGINETEA MAJORIS Tx. et Prsg. 50 Tnclinalson (dears) e e 15
PLANTAGINETALIA MAJORIS -Tx. (47) 50 i
Agropyro- Rumicion crispt Nordh. 40
10. As. Rumex crispus-Alopecurus geniculatus Tx. (37)50 Carpinion
11. Jun ; roler 5
i effum (Eggle 33) 22940 MM Ec(Md) Quercus pelraea 4—5 | 4—5 | 3—4 4 4—5
H Ec Festuca heterophylla - + i
A. LA VEGETATION LIGNEUSE M 11;:;:1 o garpl;nu; be;tu{us (plantule) " X +
H -M uzula forsteri
: H Ec-Md Melica uniflora + +

1. PFestuco heterophyllae-Quercetum R. et 7. N euh. 64 (tableau 1) H Ec Dactylis polygama + +

La, forét de chéne rouvre occupe les versants ensoleillés oy semi- H Ec Carex umbrosa s i
ensolel}lés, ayant une inclinaison modérée, des sols brun-acides, moyen Figlon -+ Sanetatia
podzoliques, argileux-sablonneux et modérément humiféres. Ces sols ont 5 J 2
un régime d’humidité estival sec-humide et les printemps sont caractérisés G E Dentaria bulbifera + +1 | + | 1—2 1:
Par un surplus d’humidité. iV—IIMCh g(ch) ia'gl;(sz i:luf;lia + i + i

— J plan
H Eua Scrophularia nodosa + =+ b 5
H(Ch) Ec(Mad) Galeobdolon luteum + + +
H Sm(Ec) Festuca drymeia 4
Ch Ec(Md) Euphorbia amygdaloides = +
H Eua(Md) Campanula rapunculoides + e
H Atl-Md Epilobium lanceolatum + -+
G—H Ec Carex brizoides +1 3
Querco-Fagetea
G E Polygonatum latifolium + 4- + + -+
]
M E Crataegus curvisepala + + + a o
H Eua(Md) Trifolium medium + + &
H EMd) Mycelis muralis + + i
G E Cephalanthera longifolia +
H Cp Fragaria vesca + . A
H Cp Prunella vulgaris + 25 o
H Sm(Ec) Polentilla micrantha + + :
H Eua Poa nemoralis + + +
H Eua(Md) Viola silvestris + T
. Ch E Veronica officinalis + + + -+ T
Fig. 1.—Aspect des phytocénoses de Festuco heterophyliae-Quercetum. g‘ gﬁa (Ma) gzii?.;zilezescens ::_' i i 4t e
Les phytocénoses sont dominées par Quercus petraea, mais on y Th-TH EuaEMg; ICVIOé’f{";ngi‘; Zfinef"ia i i i -
rencontre aussi ir v . 5 H Eua(M ruciata glabra
e iir o }18191 des exemplaires rares de Quercus polycarpa et (. dale- H Eua(Md) A8 ki it ar
. S t): H Cp(Ma) Clinopodium vulgare it 3
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(Tableau 1— suite)

Nombre du relevé | 1 2 3 4 5
Superficie (m?) 500 | 500 | 500 | 500 | 500
Hauteur de — Arbres (m) 25 30 i 20 _32 30
la végéta- —A}\ ST
tHon — Arbustes (m)l _1_ *2 1,6 — —
Forme Elément — Herbes (cm) | 40 a5 - | 5
! r ( 40 45 40
biologique floristique Sl ST i e
Couverture — Arbres 90 75
o i ehones - | 90 | 78 4550 90 85
— Arbustes | 1, 1 1 — —
R i e e e | IO ST G
— Herbes 15 40 70 25 25
Exposition o R NV NV
Inclinaison (degré) = N s f 10 _15
| | |
\ —
Quereetea pubescenti~petracae ; ;
MM Ble-Anat Quercus pol I
: [ polycarpa + ! S
MM Ble-Md Quercus dalechampii 3 b
H Alp-Bie Helleborus odorus + -+ -+ i + ‘ -+
I:I f I?c Galium pseudoaristatim +4- ' e 4
Ch-N | E(Md) Genista elata e e R
Th-TH Sm Sedum cepaea + + : ‘
H Eua Viola hirta | fof el 5
Compagnes ! |’
H Cp Poa pratensis 1
. +1 1 1
N )}(l(l;c) Rubus candicans L i i ‘ +
Th Eua(Md) Bilderdykia convolvulus -+ -+ + -+ I +
}{ Eua(Md) Hypericum perforatum -+ + + ' +
Th Cpﬁ Galium aparine -+ -+ + | +
H Ct(Eua) Hieracium bauhini + +1 + ; :
H E(Md) Vinceloxicum officinale + |

Espdees dans un seul releve : Calamagroslis epigeios (4 , Campanula persicifolia (5 i
v.ttalba (3), Digitalis grandiflora (2), Eupatorium canngb)inum (g), GlecI];oma I{irsulc(za)(,l)mlilnz?:rlﬁ
ctum murorum (2), Hypochoeris radicata (1), Lathyrus niger (1), L. vernus (1), Lapsa;za com-
munis (4), Loranthus europaeus (1), Melandrium album (2), Myosotis silvatica (1), Polygonum
Izydr.oplper (3), Polygonatum odoratum (4), Rumex acetosella (2); Ranunculus auricomus (Af)
Rorippa sylvestris (1), Senecio jacobaea (3), Verbascum speciosum 2) :
Localité : Valea cu ap4. .

Date : Relevés 1—2: 15,VIL 19795 relevés 3—5: 1. VIL 1980

La couche arbustive est faiblement représentée et d’habitude on
rencontre ici Crataegus curvisepala. En échange, la couche herbacée est
bien représentée. et dominée par : Festuca heterophylla, Dentaria bulbifera
Po_lygo‘natum lat1fplmm, Scrophularia nodosa, Veronica officinalis, OareoZ'
parraer, Carex brizoides, qui constituent Par endroits de véritables facies
(fig. 2), Poa pratensis, Cruciata glabra, ete.

Nous avons placé ces phytocénoses dans 1'association Festuco hete-
?’Opl\zyllae-Que‘rcet’wm R. et Z. Neuh. 64(6) parce que l’entier cortege des
especes .herbarcées'se ressemblent, et non pas & Dentario (buibiferae )-
Quercetum Res,merltgi (74) 75 (11) & ce qu’il parait selon la domination
dans nos relevés de 'espoce Dentaric bulbifera, parce qu’elle présente beau-
coup d’espéces typiquement montagnardes.

Sin
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Le caleul du coefficient de similitude, d’aprés Sérensen, montre une
plus grande ressemblance des phytocénoses du bassin de Jiu et de celles
encadrées dans le Festuco heterophyllae-Quercetum (6) (indice Sorensen— 29
%), bien différenciées de Dentario (bulbiferae )-Quercetum petracae Resmerits
(74) 75 (11) (indice Sorensen=8,9%) et de Querco-Carpinetum illyricum
(= croaticum ) Horvat 38(4) (indice Sorensen — 9,5%,).

Fig. 2, — ac1és avec Carex brizoides dans 1’association Festuco
heterophyllae-Quercetum.

L’association n’a plus été citée jusqu’d présent en Roumanie.

2. Querco petraeae- Carpinetum So6 et Poes 57

Ces phytocénoses surgissent d’habitude sur les versants ayant une
inclinaison moyenne (20°) et une exposition sudique, étant plus termophyl-
les, ce qui s’explique aussi par la présence des nombreuses especes indica-
trices dans la couche herbacée : Helleborus odorus, Galium pseudoaristatum,
Fragaria vesca, Aremonia agrimonioides, Sedum maxzimum, Clinopodium
vulgare, ete.

3. Querco robori-Carpinetum (Borza 41) So6 et Pées (31) 57

Les phytocénoses dominées par Carpinus betulus et Guercus robur
se rencontrent sporadiquement sur les versants faiblement inclinés, avee
une hauteur moyenne de 28—30 m et réalisent un recouvrement moyen
de 90—959,.

La couche arbustive composée d’exemplaires isolés de: Acer
tataricum, Crataegus curvisepale, Pyrus pyraster, Fraxzinus excelsior et
Ligustrum wvulgare est faiblement représentée.

La couche herbacée est formée en général par des espéces mésophyl-
les et mésohygrophylles : Viola silvestris, Lysimachia nummularia, Rumex
sanguineus, Prunella vulgaris, Geranium roberiianum, ete.

4. Carpino-Fagetum Paucd 41

I’association occupe des stations situées sur les versants ombragés
ou semi-ombragés, ayant des sols bruns, moyen podzoliques et pseudo-
gléigés.
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Les espéces les plus rencontrées dans la couche herbacée sont :
Melica uniflora, Asperula odorata, Festuca drymeia, Polystichum setiferum,
Geranium robertianum, Milium effusum, Melittis melissophyllum, Hieracium
murorum, Lathyrus vernus, etc.

5. Petraco-Fagetum Scam. (56)59 occupe la troisiéme partie supérieure
des versants ayant une inclinaison moyenne de 20° et une exposition
nordique ; ce sont des populations de transition entre I, forét de chéne

rouvre de plateau et le Carpino-Fagetum qui s’installent de regle & la
base des versants.

La couche herbacée a un recouvrement moyen de 159, Elle est
formée de: Melica uniflora, Dentaria bulbifera, Hieracium bauwhini, Myce-
lis muralis, Polygonatum multiflorum, Galium aparine, G. schultesii, Rus-
cus hypoglossum, Festuca drymeia, Epilobium montanum, Scutellaria altis-
sima, Geranium robertianum, ete.

6. Quercetum farnetto-cerris Georgescu 45 (tableau 2, relevés 1—5).
Ce sont les phytocénoses les plus répandues dans la région, occupant des
stations situées sur les versants ensoleillés, isolément sur la cime, aux sols
bruns, acides, faiblement squelettiques, mi-profonds, faiblement humi-
phéres, ayant d’habitude un régime d’humidité estivale sec-humide,
oligobasiques et oligotrophiques (fig. 3).

Fig. 3. — Phytocénoses adultes de Quercus cerris et Q. farnelto sur les
terrasses de Jiu.

Dans la couche herbacée prédomine une flore acidophylle formée
de: Poa nemoralis, Carex pairaei, Festuca heterophylla, Genista elata,
Luzula forsteri, Lathyrus niger et en général plusieurs espéces caracté-
ristiques & la classe Quercetea pubescenti-petraeae.

7. Quercetum petraeae-cerris So6 57 (tableau 2, relevés 6 et 7)
L’association se trouve répandue sur les plateaux ou les versants sudiques
ayant une inclinaison faible (5°) en constituant une bande de passage
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Tableau 2
Quercetum farnetto-cerris (relevés 1—5) et Quercetum petraeae-cerris
(relevés 6 et 7)
Nombre du relevé _1_:2 3 4 5 _*_6__ 7 o
Superficie (m?2) 500({500 500 500 500__ 500 | 500
Hauteur — Arbres (m) 20| 18| 18 18 15 30 35
de la ke i
= 3| 1,5 4 2 . )
végétationﬁArbuSteS (m) ,_2_ S el HERaE Rl
— Herbes(cm) | 40| 40 40 45 30 45 40
Forme | EXMENt| Gouver. — Arbres 90/ 901 90 | 80 | 90 | 80 | 90
. is- _— by e
biologique | y;ou” | ture (%) T o 15 20! 25 | 30 Sl L 5
— Herbes 20| 18! 18 18 qlo1b 30 35
Exposition S| — St NV A8 -
Inclinaison (degré) 15 —| — 25 —_— 5 —
Localité Cocoreni Valea cu
Api
Quercion farnettv 4+ Quer-
cion pubescenti-petraeae
MM Sm Quercus cerris 412 2 3 1 3 3
MM Sm Quercus farnetto 1133 3 2 4 +
MM EMd) Quercus petraea 2 2
H: Sm(Ec) | Potentilla micrantha + 4+ + + + + + —
TH-H Ble Verbascum glabratum + +
Th-TH Sm Sedum cepaea +| + als | ey
Orno-Cotinetalia
H Alp-Blc | Helleborus odorus + + + K + +
G Pt-Md Asparagus tenuifolius + +
Quercetalia pubescentis
H Ec(Md) | Lathyrus niger +| +| + + 5
H Ct(Eua) | Hieracium bauhini + +
H Eua(Md) | Trifolium medium +| + +
H Sm Lychis coronaria + +
H Ec Campanula persicifolia + | +| + + -+
Quercetea pubescenti~
petraeae
H Eua Poa nemoralis +1/ 1 1 + 1
H Eua(Md) | Carex pairaei + |+ + 1—2 | 4+ [ 1—2
H- Dc Galium pseudoaristalum |+ | + +
Ch-N EMd) Genista elata + | +| + + el + +
H Ec Festuca heterophylla + | +| +1 1 + + e
N Ec(Md) | Chamaecytisus hirsutus + + -+
M E Ligustrum vulgare -+ +
Pino-Quercetalia
H Eua Lychnis viscaria -+ + +
H Cp Hieracium umbellatum -4 +
Ch E Veronica officinalis -4 + +
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(Tableau 2—suite)

Nombre du relevé 152 3 4 5 6 7
Superficie (m?) 5001500 500 | 500 | 500 | 500 | 500
Iantenes . = anhings i(m)s i 201018(. g8, 1180 15 | 30 | 35
de la B R e el ] e
végétation— Arbustes (m) *2 i If w;;_, Pie | sl 2
— Herbes (cm)| 10; 40 40 45 30 45 40
" Forme %}gg:nt Couver-  — Arbres 90| 00| 90 80~— 90 80 90 4
iologi oris- - e o (] PO SR NG Ao | N
bidloglave tique LG (%) o Arbustes 15/ 3 25 | 30 5 4 2 5
— Herbes 2018 18 | 18 | 15 | 30 | 35
Exposition Sile 1 .2 NV : — HE-. —
Inclinaison (degré) b gl | E 5 L
3 |
Localité Cocoreni Valea cu
| Apd
t |
C:lrpinion—f—Fagion ’
! |
MM Ec Carpinus betulus Sl s ; i
MM Ee Fagus silvatica I ' s
MM—M Eua(Md) | Cerasus avium G |uike '
H Atl-Md Luzula forsteri e i ,
| Fagetalia
H Eua Lathyrus vernus S [ '
H. Eua Myosotis silvatica L i
H(Ch) Ec(Md) | Galeobdolon luteum il
Querco-Fagetea
M E Cralaegus curvisepala Hs| et + g i
MM—M Ec Acer campestre [ e
H Ec-Md Melica uniflora L +
H Eua(Md) | Cruciata glabra + s L 4
G Ec Galium schultesii L L1
Th-TH Eua(Md) | Moehringia trinervia + o
H Eua(Md) | Viola silvestris 1 e i
Th—TH Euh(Md)| Lapsana communis L ic
H Cp Clinopodium vulgare L JE
: Compagnes
H—Ch Eua(Md) | Veronica chamaedrys +| + +
Th ‘Eua(Md) | Bilderdykia convolvulus +| +| + + + +
H EMad) Hieracium pilosella + +
TH—H E Verbascum chaixii +| +
Th-TH Cs Stellaria media +| -+
H Cp Poa pratensis + A 2 g
M Bic-Anat| Juglans regia + g
Th Cp(Md) | Galium eparine - + +

Hispéees dans un seul relevé : Astragalus glycyphyllos (7), Ajuga genevensis (1), Achillea mille-
folium (7), Aremonia agrimonioides (3), Brachypodium silvaticum (1), Coronilla varia 1),
Cardamine impafiens (7), Carex pallescens (7), Calamagrostis epigeios (5), Dactylis polygama ),
_Fragaria vesca (7), Glechoma hirsuta (4), Galeopsis tetrahit (2), Geum urbanum (4), Hypericum
perforatum (6), Lysimachia nummularia (4), Linaria vulgaris -(2), Mycelis muralis (6), Rubus
candicans (1), Rosa canina (4), Stellaria holostea (4), Silene viridiflora (2), Sedum maximum (1).
Date: 1.VIL.1980 : i
Altitude : 250 m
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entre les foréts de chéne rouvre de plateau, et le Quercetum fainetto-cerris
de la troisiéme partie supérieure des versants (fig. 4).

Les espéces de la couche herbacée souvent rencontrées sont : Poa
pratensis, Potentilla_micrantha, Carex pairaei, Helleborus odorus, Genista
elata, Festuca heterophylla, Bilderdykia convoloulus, Mycelis muralis, etc.

Fig. 4. — Quercetum pelraeac-cerris installé a la limite supérieure des
versants de sud-est.

LA VEGETATION NERBACEE

8. Filagini-Vulpielum Oberd. 38 (V. ulpio-Airetum Borhidi 56)

Forme des phytocénoses au recouvrement moyen de 60—709,, ren-
contrées sur les pentes ayant une exposition sud ou sud-ouest, fortement
podzoliques de Vimmédiat voisinage de Quercetum farnetto-cerris.

D’habitude y prédominent : Vulpia myuros (AD = 3—4); 4 coté de
celui ci se rencontrent encore Filago minima, Plantago lanceolata, Hyperi-
cum perforatum, Ventenata dubia, Agrostis tenuis, Poa bulbosa, Filago
arvensis, Trifolium arvense, Prunella laciniata, T'rifolium ochroleucum,
Doryenium herbacewm, Clinopodium vulgare, Lotus corniculatus et Galium
tenuissimum.

9. Rumici (acetosellae )-Agrostictum tenuis ass. nova (tableau :3)
Les prairies dominées par Agrostis tenuis végétent sur des sols différents du
point de vue de la structure, & savoir : brun-jaunéitre podzolique, brun-
blanc glaiseux, des sols podzoliques argileux-illuviaux et le sol
brun-jaunatre acide montagnard. Leur structure floristique a été étudiée
par M. Piun et coll. [9] dans la zone subcarpatique de 1’Olténie, intégrée
dans Agrostietum tenwis Szafer, Pawl. et Kulcz, 23, en décrivant aussi
une nouvelle sous-association-trifolietosum patens.

Dans une récente étude concernant les plaines d’Agrostis tenuis et
Festuca rubra d’Olténie, Gh. Popescu [10] encadre les phytocénoses pures
d’Agrostis tenuis aussi dans U Agrostietum tenuis Szater, Pawl. et Kulcz. 23.
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Tableau 3
Rumici (acetosellae )- Agrostietum tenuis ass. nova
Nombre du relevé 1 2 3 4 5
Superficie (m?) - 100 100 100 100 100
Hauteur de la végétation | 45 | 40 | 50 | 40 | 45
(cm)
Forme Elément B i
biologique Aloristique Couverture (%) 20 “95“ 200 95 95
Exposition — — S — S
Inclinaison (degré) T R
Localité Cocoreni Valea cu Api
Arrhenatheretea -+ Arrhena-
theretalia
H Cp Agrostis tenuis 5 4—5 | 3—14 3 4—5
H(G) Cp Rumex acetosella + i + i
Th E Bromus commutatus + +
Th Eua(Md) Trifolium arvense + 4 +
H E-Md Lolium perenne + +
Th—TH E(Md) Trifolium campestre + -+ + + +
H EMa) Hieracium pilosella + + +
H E-Md Luzula campestris + +
TH (E(Ma) Campanula patula + + 4=
Molinio~Arrhenatheretea +
Molinietalia
H Eua Plantago lanceolata + + +
H Eua(Md) Trifolium repens + +
H E(Mad) Hypochoeris radicata + + + + +
H—G Cs Convolvulus arvensis + + +
H(G) Eua Calamagrostis epigeios -+ + + -+ +
Th Eua Centaurium umbellatum + + +
H Eua(Md) Chrysanthemum leucanthemum| ; 4
TH—H Eua(Md) Trifolium pratense + +
H Eua(Md) Lotus corniculatus + + -+ +
H Eua(Md) Festuca arundinacea + +
H Cp Prunella vulgaris + +
H Eua Achillea millefolium + -+ + +
Festuco-Brometea - Fes-
tucion rupicolae
H Eua Hypericum perforatum + + + + +
Th Eua(Md) Crepis rhoeadifolia -+ +
H Md-Ec Prunella laciniata -+ + +
H Eua(Md) Polentilla argentea + + + +
H—Ch Ec(Mad) Dorycnium herbaceum + 1—2 | 1—2
- TH—H Eua(Md) Carlina vulgaris + +
i R E(Md) Agrimonia eupatoria + 4 +
Ec(Md) Coronilla varia + +
Festucetalia. valesiacae
N Pt-Pn-Blc Chamaecytisus albus 1 1
; TH—H EMad) Centaurea micranthos + 5
2 ' Compagnes
:Th -« Adv: ~Stenactis annua + -+
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(Tableau 3—suite)
Nombre du relevés 1 2 3 4 5
Superficie (m?) 100 | 100 | 100 | 100 | 100
Hauteur de la végétation 45 40 50 40 45
(cm)
Forme Elément 7 95 100 95 95
biologique floristique Gouvertire () 95
Exposition — - S — S
Inclinsison (degré) — - 15 — 5
Localité Cocoreni Valea cu api
H Ct(Eua) Hieracium bauhini -+ + +
Th Eua(Md) Vulpia myuros + +
H Eua Chondrilla juncea -+ + +
Th Atl-Md Aira caryophyllea -+ -+ +1
N Ec Rubus sulcatus + +
H . Cp(Md) Clinopodium vulgare -+ -+ + +
TH—H Eua Verbascum nigrum + +
Th Eua Filago minima + +
Th Eua(Md) Vicia tetrasperma + -+ +

Espéces dans un seul relevé : Cichorium intybus (2), Cynoglossum officinale (3)3 Cruciata glabra
(4 :4-1), Dianthus armeria (5), Daucus carota (2), Eryngium campestr'e (3), Erigeron cqnadensis
(1), Festuca rubra (5), Filago arvensis (2), Fragaria vesca (5), Genista elata (4), Gallum' mol-
lugo (3), Prunus spinosa (4), Plantago media (1), Senecio Jjacobea (4), Scleranthu:s perennis (3),
Tanacetum vulgare (3), Taraxacum officinale (1) Thymus pulegioides (4), Vicia sepium (5),

V. cracea (4), Xeranthemum foetidum (4).
Date : Relevés 1—4,3 VII. 1980 ; relevé 5 :5.VI1.1980.

En calculant l'indice de' similitude d’aprés J. Jaccard entre les
phytocénoses décrites par Gh. Popescu [10] et celles signalées par W.
Szafer, B. Pawlowski et S. Kulezynski [14], dans les Tatras, sous le nom
d’Agrostidetum wvulgaris & une altitude qui varie entre 930—1100 m
et qui comprend plusieurs espéces montagneuses, on constate qu’il est
de 10,379, ce qui montre une faible similitude. Le ‘méme calcul, fait
selon la formule de Sorensen, montre aussi une faible similitude (18,78%,)
entre les phytocénoses d’Olténie décrites par Gh. Popescu et celles de
Pologne. :
En appliquant le coefficient de similitude de Jaccard au noyau
central des phytocénoses d’Olténie, décrites par Gh. Popescu [10] comme
Agrostietum tenuis Szafer, Pawl. et Kulez. 23 et Festuco (rubrae )-Agros-
tietum Csiirds-K aptalan 64, on observe une plus grande similitude (61,659,)
et non pas une petite similitude ainsi que 1’auteur nous indique selon la
formule qu’il nous donne (p. 205). g

Entre nos phytocénoses encadrées dans le Rumici (acetosellae )-
Agrostietum tenuis et celles décrites par Gh. Popescu [10] en tant qu’4gro-
stietum tenuis Szafer, Pawl. et Kulez. 23, I'indice de similitude calculé
selon la formule indiquée par Gh. Popescu (p. 205) (coefficient de simili-
tude = 0,53) montre une grande ressemblance.
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St. Csiirés et A. Kovaces [3] intégrent ces phytocénoses mésophyl-
les des collines des .alentours de Sighisoara et d’Agnita dans Passocia--
tion Agrosiis tenuis-Dorycnivm herbaceum qu’ils ont déerite pour la pre-
miére fois.

Doryenium herbaceum, présente abondamment aussi dans nos relevés,.

brouve que ces prairies se sont installées 3 la, suite du défrichement des.
foréts, Despéce étant rencontrée seulement dans les relevés effectués:

dans 'immédiat voisinage de Quercetum Jarnetto-ceeris, s’absentant géné-
ralement des autres.

Nous considérons ces agrostétes collinaires largement répandues.
dans notre pays, comme une nouvelle association, Rumici (acetosellae )-
Agrostietum tenuis, différente de celles de la région montagnarde qui
sont en général mélées & Fesiuca rubra,

R. 806 [13] intégre 'association Agrostietum tenwis Szafer, Pawl. et
Kulez. 23 dans la classe Nardo-Callunetea, A’on 1’on peut déduire qu’elle
présente dans sa composition plusieurs espéces montagnardes, pendant
que les agrostétes de la région collinaire sont integrées dans la classe
Arrhenatheretea, ’alliance COynosurion cristati, dominées par des espcéces
mésophiles, avec la participation considérable des nombreuses xéro-méso-
philes ou xérophiles de la classe Festuco- Brometea (tableau 3).

Dans les phytocénoses avee Agrostis tenuis des Tatras Participe un
grand nombre d’espéces montagneuses parmi lesquelles” nous mention-
nons : Euphrasia montanc, Phleum alpinum, Senecio subalpinus, Arabis

halleri, Potentilla aurea, I'estuca rubra, Phyteuma spicatum, Poq alping,

Rumer arifolius, Campanula kladniana, Rumex alpinus, espéces qu’on
rencontre aussi chez nous, mais dans les agrostétes des plaines 1altitude.

Les plaines avec Agrostis tenuis représentent un stade avancé en
friche du substrat, labourré ou défriché. (est ainsi qu’on explique Ia
Présence d’un nombre remarquable d’espéces de mauvaises herbes, main-
tenues méme dans les phytocénoses dans lesquelles domine P Agrostis
tenuis. A la mesure de 1'évolution deg phytocénoses avec Agrostis tenuis,
les especes végétales caractéristiques aux terraing labourrés deviennent
de plus en plus rares, en voie de disparition 13 ot Pinfluence de ’homme
est réduite.

\ 10. As. Rumex crispus- Alopecurus geniculatus Tx. (37)50 (Syn -
Alopecuretum aequalis So6 47, 49) est rencontré dans les microdépressions.
des chénaies de Valea cu Apd, en occupant d’habitude les bords. A coté
de Alopecurus aequalis et Rumex crispus on rencontre : Lysimachia nwm-
mularia, Mentha pulegivm, Ranunculus repens, Hypericum hirsuium,,
Alisma plantago-aquatica, Agrostis stolonifera, ete.

11. Juncetum effusi (Eggler 33) S06 40 occupe le centre des micro-
dépressions des chénaies de Valea cu Api, ayant les mémes espéces accom-
Pagnatrices que I’As. Rumezx orispus-Alopecurus geniculatus Tx. (37)50.
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POLLENMORPHOLOGIE UND EMBRYOGENESE BEI
DIGITALIS PURPUREA L. und D. THAPSI L.

VON

NATALIA MITROIU-RADULESCU und MARIANA MOROIANU

From the analysis of pollen-grain morphology of Digitalis purpurea and D.
thapsi, there results a high degree of resemblance of the pollen-grains of these
two species ; as a distinctive feature, the reticulation of the exine is much finer
in D. purpurea.

Embryogenesis proceeds after the Onagrad-type, corresponding to Veronica-
variety. The endosperm generates the two polar haustoria, while the micropylar
one is tetracellillar in D. purpurea and bicellular in D. thapsi, a feature characte-
rizing the Scrophulariaceae.

Die Gattung Digitalis ist eine der wichtigsten der zahllosen Pflanzen,
die iiberall auf der Erde als Heilpflanzen und Zierpflanzen angebaut
werden. In der Heilkunde wird Digitalis purpurea L., als wichtigste Quelle
herzwirksamer Glukoside, in groBer Menge verwendet. Die in neuerer
Zeit durchgefiihrten pflanzenchemischen Untersuchungen, welche auch
andere Arten der Gattung Digitalis betreffen, haben gezeigt, dal} ein
vielseitiges Studium der Arten notwendig ist; zu diesen gehort auch
D. thapsi. Abgesehen von #lteren monographischen Schriften iiber die
Gattung, gibt es auch neuere Arbeiten iiber die Biologie der Digitalis-
Arten (8, 2).

Im Fachschrifttum findet man auch Angaben iiber den Pollentypus.
dieser Gattung (7, 5, 3, 4). Was die Embryogenese anbelangt, beziehen
sich die Daten ganz allgemein auf die Familie der Scrophulariaceae (10,
6, 9) sowie auf gewisse zytologische Studien iiber den Embryosack von
Digitalis purpurea (1).

Die hohe Bedeutung dieser Gattung war die Veranlassung fiir die
vorliegende Arbeit, welche den Zweck verfolgt, die Daten iiber die Paly-
nologie und die Embryogenese der beiden Digitalis-Arten zu bereichern..

Fiir die Untersuchungen wurde Digitalis purpurea- und D. thapsi-
Material aus dem Botanischen Garten in Bukarest verwendet.

‘Der Pollen wurde sowohl in Wasser als auch in Chloralhydrat unter-
sucht.

Die Beobachtungen iiber die Embryogenese wurden an Mikrotom--
Léangsschnitten (Dicke 10u) durch das Gyndzeum in verschiedenen Ent-
wicklungsstadien durchgefiihrt ; die Schnitte wurden mit Ehrlich’s Hima-
toxylin gefarbt. ~ :
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ERGEBNISSE UND DISKUSSION

. Der Pollen beider Arten erscheint in Wasser und in Chloralhydrat
hellgelb gefiirbt. :

Die Gestalt der Pollenkorner ist subprolat-prolat bei D. purpurea
und prolat-kugelig-subprolat bei D. thapsi. Auch der GroBe nach #hneln
sich die Pollenkorner beider Arten, ‘wobei die Abmessungen zwischen
28,8—31,2 p. & bei D. purpures und 28,8—33,6 u. & bei D. thapsi schwan-
ken. Bei letzterer ist die Sporodermis etwas dicker (1,6 —2,4 1) und weist
bei beiden Arten denselben Typus der Struktur und der Ornamentation
der Exine auf, ndmlich tectat-baculat mit einem Netz auf der AuBen-
tlache, welches bei D. purpurea viel feinmaschiger ist (Abb. 1, 2). Auch die
Kolpen sind bei D. purpurea schmiler und feinwarziger.

Abbildung 1: Digitalis purpurea L. ; Scheitelansicht und Ausschnitt der Sporoder-
mis eines Pollenkornes ; b, Seitenansicht eines Pollenkornes mit langen Colpi; c,
Struktur der Sporodermis (a, b =1120% ; ¢, = 2400 x. Original.)

Abbildung 2 : Digitalis thapsi L.; a, Scheitelansicht und Ausschnitt der Sporoder-

mis; b, Seitenansicht mit langen Colpi; ¢, Struktur der Sporodermis ; d, Vergros-

serung eines Teiles der Aufenansicht (a,b=1120x ; ¢, = 2400 ; d, Handzeichnung.
Original).

Bei keiner der beiden untersuchten Arten konnte die'AnweseL\lhéit
von Pollenkitt auf der Oberfliche der Pollenkérner festgestellt werden,
entgegen der Bemerkung von K. Dawmann. (2). ;
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Die anatrop-apotropen Samenanlagen besitzen zwei Integumente
und sind crassinucellat. Der Embryosack ist langlich und im vorderen
Drittel erweitert, wobei die Erweiterung bei . thapsi starker zum Aus--
druck kommt.

Bei D. purpurea ist der Ubergang vom verlangerten zum erweiterten
Teil allmahlich, wihrend er bei D. thapsi plotzlich erfolgt (Taf. I Abb. 3).
Der Ubergang besteht eigentlich in einer Einschniirung des Embryosacks,.
worin sich der Sekundirkern befindet. Der Embryosack besteht bei
beiden Arten aus den gleichen Bestandteilen (Taf. I Abb. 4). Das Eindrin-
gen des Pollenschlauches in den Embryosack geschieht bei den untersuch-
ten Spezies auf gleiche Weise, wobei eine Synergide durchdrungen wird
(Taf. I Abb. 5). Die Befruchtung erfolgt sowohl bei Digitalis purpurea
als auch bei D. ihapsi auf die gleiche Art, wobei zuerst die N ebenzygote
und danach die Hauptzygote gebildet wird (Taf. I, Abb. 6) ; das Volumen
des Embryosackes nimmt dabei stark zu.

Die Teilung der Nebenzygote, aus welcher das Sekundéarendosperm
hervorgeht, setzt schon bei der Befruchtung ein; ein erstes Stadium in
der Entwicklung desselben besteht in der Entstehung zweier Zellen,.
des chalazalen und der mikropyliren, welche einen groBen Teil des Em-
bryosackes einnehmen (Taf. I Abb. 7a, b). Aus jeder dieser Zellen geht durch.
Langsteilungen je ein 4-zelliges Stockwerk hervor; aus dem chalazalen
Stapel entwickelt sich das chalazale Haustorium (Taf. II Abb. 8). Im
mikropyliren Stockwerk differenzieren sich zwei Tetraden ; die der-
Mikropyle zugewendete bildet die Initialen des Mikropylarhaustoriums ;.
die andere bildet die ersten vier generativen Zellen des eigentlichen
Endosperms (Taf. II Abb. 9).

Die Endospermzellen, anfangs groB und reich an vakuolisiertem
Zytoplasma, und mit grofen Kernen, bilden durch wiederholte Teilungen.
das zelluldire Endosperm (Taf. II Abb. 10). :

~ Aus den der Mikropyle zugewendeten Zellen entsteht das mikropyli-
re Haustorium, welches bei D. purpurea vierzellig ist und bei D. thapsi.
weniger umfangreich und nur zweizellig ist.

Die eigentliche Embryogenese beginnt bei beiden untersuchten
Digitalis-Arten zum Zeitpunkt der Endospermentwicklung, und erfolgt
entsprechend dem von K. Schnarf (10) beschriebenen Onagrad-Typus,.
mit einigen Besonderheiten, welche die Veronica-Variante kennzeichnen.
Von den beiden Zellen des Proembryos (Taf. IT Abb. 11) nimmt die untere-
nur in geringem Mafe an der Differenzierung des eigentlichen Embryos.
teil ; anfangs trigt sie zur Bildung des achtzelligen Suspensors bei und
spaterhin zur Anlage des Hypokotyls und des Wiirzelchens.

Aus der oberen Zelle entsteht nach Durchlaufen des Quadrantstadi--
ums (Taf. IT Abb. 12) und dann des Oktantstadiums (Taf. II Abb. 13)-
der kugelige Embryo (Taf. II Abb. 14, 15) aus dem sich im weiteren
Verlauf die Initialen der Keimblitter, des Epikotyls, der Hypophyse mit:
pen Initialen des Stamm-Zentralzylinders differenzieren.
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Tafel 1. Abbildung 3 : Digitalis thapsi L., Embryosack in crassinucellaten ana-
tropen-apotropen Ovulum ; 4, Reifer Embryosack von D. purpurea; 5, Eindrin-
gen des Pollenschlauches in eine Synergide von D. purpurea ; 6, Befruchtung
derselben ; 7a, b, Erstes Stadium der Nebenzygotenteilung ind Bildung des sekun-
ddren Endosperms und Entstehung einer mikropyldren und chalazalen Zelle;
7a, bei Digitalis purpurea; 7b, bei D. thapsi; (3—7 = 560 x. Original).
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Tafel 11. Abbildung 8 : Differenzierung der chalazalen und mikropylaren St}lfe
und des Endosperms bei Digitalis purpurea; 9, Endospermatische_ Haustorlqn
und Endosperm bei Digitalis purpurea; 10, Dasselbe Stadium' pel_D. thapsi ;
11—14, Verschiedene Entwicklungsstadien des Embryos bei Digifalis purpurea
(11, zweizelliges Proembryo; 12, Quadrant-Stadium; 13, Octant-Stadium ; 14,
kugeliges Embryo ; 15, kugeliges Embryo und ein Teil des mikropyliren Hausto-
riums ; 8—10, 15 = 560 X ; 11—14, Handzeichnungen) (Original).

121




122 NATALIA MITROIU-RADULESCU, MARIANA MOROIANU G-

SCHLUBFOLGERUNGEN

Der Pollen der Arten Digitalis purpurea und D. thapsi gehért der
Form nach (prolat-kugelig und subprolat) zum subsphéroidalen Pollen.
. Die Ahnlichkeit der Pollenkérner beider Arten kommt auch in
ihren nahestehenden Abmessungen zum Ausdruck. Ahnlich ist auch die
Struktur der Exine, jedoch ist deren Ornamentation beim Pollen von D.
purpurea viel feiner.

Bei beiden untersuchten Arten gehort der Embryosack zu dem
normalen Polygonum-Typus.

Der Pollenschlauch dringt durch die Mikropyle ein (Porogamie)
und die doppelte Befruchtung erfolgt nicht gleichzeitig, sondern zuerst
die Befruchtung der Sekundirzelle des Embryosacks und darauf dieje-
nige der Eizelle.

Das Endosperm ist vom zelluldren Typus, welcher gegeniiber der-

hochentwickelten Bliitenmorphologie urspriinglich erscheint.

Die Embryogenese gehért zum Onagrad-Typus und entspricht der-
Veronica-Variante, wobei an der Bildung des Embryos 4 von der Basal-
zelle und 8 von der Apikalzelle stammende Zellen beteiligt sind.

Vom Endosperm geht die Bildung der polaren Haustorien aus: das.
mikropylare Haustoriuin ist 4-zellig bei D. purpurea und 2-zellig bei D.
thapsi. Diese fiir die Familie der Scrophulariaceae kennzeichnende Varia-
tion tritt auch innerhalb der Gattung Digitalis auf. Die Anwesenheit der
Haustorien bei den untersuchten Arten gestattet genetische Beziehungen
zwischen verschiedenen Gattungen der Familie und sogar zwischen den
Scrophulariaceae und anderen Familien der Ordnung Scrophulariales:
aufzudecken.
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THE EFFECT OF LINDANE ON THE GROWTH OF WHEAT
SEEDLINGS (TRITICUM VULGARE L.

BY

ROZALIA VINTILA, M. KEUL and AL. POLIZU

The effect of lindaune, in the concentration it has in the thirahexalin composition,
on wheat seedlings growth was investigated. Lindane strongly inhibits the root
growth in length and determines the lowering of fresh and dry weight. The
growth of the coleoptile and of the first leaf is less inhibited. Transfer experi-
ments show that lindane acts after the starting of germination and organoge-
nesis. The effects induced by lindane are not reversible. The inhibition of root
growth induced by lindane is due, on the one hand, to the decrease of cell
number in the meristematic zone and, on the other hand, to the inhibition of
cell elongation. The experiments underline the thirahexalin phytotoxicity as
due to the lindane in its composition.

Aiming to know the secondary effects of some pesticides, in pre-
vious works we have shown certain aspects of the thirahexalin (509%,
thiuram +- 109, hexachlorobenzene -+ 209, lindane) action on wheat
seedlings in an incipient stage of development. A special attention was
given to the quantitative analysis of the growth and differentiation
process and of the DNA content [16], [17]. It was shown that the thi-
rahexalin produces a strong inhibition in root growth, a decrease of cell
number in the meristem, an increase of cell and nucleus size, of nuclear
DNA relative content, the modification of the cell cycle, and the appear-
ance of polyploid cells.

These effects of the thirahexalin underline a conspicuous resemblance
with the phytotoxic action of lindane. Among the chlorinate insecti-
cides the y-hexachlorcyclohexane, widely utilized in plant protection
under the name of lindane, induces many morphological, cytological,
ultrastructural, and metabolic changes [1] [2], [5], [7], [8], [10], [11[,
[15] in the plant organism, but the molecular mechanism of action is
not entirely explained [3]. ;

This paper describes and analyses the effects induced by- lindane,
at the concentration it has in the thirahexalin composition [18], [17],,
on the growth of wheat seedlings, reckoned through different parameters.

MATERIAL AND METHOD

The plant material was wheat ( Triticum wulgare, Bezostaia sort)
germinated in Linhardt germinators, on wet filter paper, in a thermostat
at 22° C, under dark. =

The treatment with lindane was applied taking into account the
percentage ratio in the thirahexalin [16], the equivalent doses being of
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25, 50, and 100 g lindane for 100 kg caryopsides. The lindane quantities
in the above mentioned concentrations were recalculated for 20 caryop-
sides/ germinator, dissolved in 3ml acetone, evenly spread on filter paper
support. When caryopsides were set to spring, 25 ml water have been
added. The control seedlings had an equivalent quantity of acetone
in the medium. The necessary humidity was daily assured by adding
distilled water during the germination and growth.

The growth dynamics in the root system, in the coleoptile, and in
the first leaf respectively, was prosecuted to the 6th day, including the
germination setting up; the growth in length was daily measured. The
absolute length and the growth rate in 24 hours have been observed. For
each variant, two repetitions for three parallel samples of 20 seedlings
each have been made and the data statistically reckoned.

The growth of wheat seedlings treated with pesticide was also
estimated by determining the fresh and dry weight at the end of the
experiment. The effect of lindane on the root growth was determined
through a cytologic parameter : the cell number [12] on successive root
segments of 1 mm, 4 days after the experiment was set up, according
to the described method [16].

RESULTS

Growth in length. The measurements effectuated each 24 hours on
the root length, 48 hours after the experiment starting, are given in
Fig. 1. The root system in the control seedlings shows a linear growth,
directly proportional to the seedling age.

LINDANE (g / 100k'g cm}opsid%)
w-

8

Fig. 1. — The effect of lindane
on the root growth.

Root length(mm)
&

8

A
L)

2 ey - 6days

The treatment with lindane brings about a deviation from the nor-
mal pattern of root growth. Forty-eight hours after the experiment had
been started, the length of the roots in the control seedlings and in those
grown in lindane medium have resembling values (Fig. 1), suggesting
that the action of the pesticide is not immediately manifest. After this
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interval, the action of lindane is drastic, the root growth in length is
strongly reduced in the following 24 hours, and then it practically ceases.
It may be observed that the effects induced by the experimented lin-
dane concentrations are almost identical, suggesting that the biologically
active component exceedes in all cases the threshold of toxic concentra-
tion. The external signs of the effects of lindane are the much more short
roots, stiff and club-like (subapical swelling), with branched out root hairs.

To appreciate the effect induced by lindane, supplementary infor-
mation may also be obtained out of the root growth rate analysis (Fig. 2).

LINDANE (g /100kg caryopsides)

. ® 0 {control)
259 o 25

A 50
A 100
20+

Fig. 2. — The effect of lindane on 157

the root growth rate.

Root growth rate (mm/ 24hr)
®

2 3 4 5 6 days

Thus, while with the control a first superior limit of the root growth is
observed on the 4th day, the growth rate evoluates much under the
control values, it being annulled on the 4th day (Fig. 2). The growth
rate cancellation is produced by the stopping of growth in length and
the appearance of new adventive roots (lindane does not influence the
new roots, but their subsequent development). After the 4th day, the
growth resumption, pointed out by the growth rate (Fig. 2), has extre-
mely minute values (some mm), indicating that growth in length actually
reached an end, as seen in Fig. 1.

The growth in length of the coleoptile and of the first leaf in the
control and in treated plants develops according to certain exponential
curves, represented in Fig. 3. Depending on the concentration, lindane
also inhibits the coleoptile and the first leaf growth in length. However,
the more moderate action of the pesticide on the development of the
green part could be explained by the lack of its direct contact with
lindane, unlike the case of the root, though it is known that lindane
translocates in the green parts of plants too [14].
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Fig. 3.— The effect of lindane on the

* LINDANE (g 7 100Kkg caryopsides) coleoptile growth.
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The growth rate of the coleoptile and of the first leaf (Fig. 4) rea-
ches very resembling values to those of the control only for the dose of
25 g/100 kg caryopsides. For the other lindane doses, the growth rate is

slowed down, proportionally to higher concentrations, without a ceasing’

as for the root system.
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25 , o
W e  0fcontrol)
o 25
20 A 50
e A 100
©
-
Fig. 4.— The effect of lindane f;‘ = L3
on the coleoptile growth rate. & i
o N
£y
2 -
2 E
o
2
[=]
o
\ 51
0 bt [/~ T T L]

3 3 4 5 6 days

Fresh and dry weight. The determination of fresh and dry weight

(Table 1) at the end of the experiment shows a drastic decrease of the

fresh weight as compared to the increase of lindane dose for the root
system. The fresh weight of the green part also decreases, but with a

much more reduced effect. A similar evolutionis to be seen with the:
dry absolute weight too. However, the relative values of the dry weight:
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Table 1

‘Effect of lindane on the fresh weight (f wt) and on the dry weight (dry wt) of wheat seedlings

Root Coleoptile 4+ 18 Jeaf
Lindane fwt | dry wt £ wt | dry wt Number
(/100 kg ; f e ! : of
.caryopsides) g ‘ g/fl(\)vot g g g , ¢/100 g  wt| seedlings
i | |
| | i
0 7.09 0.43 | 6.14 | 6.53 0.63 9.62) i 112
25 4.11 0.32 1 7.07 | 7.06 | 0.69 | 9.77 | 114
‘ ! | ]
50 2.30 0.22 t 9.82 | °5.65 | 0.57 | 10.11 | 109
! | |
100 ( 1.51 0.17 | 11.15 | 5.55 | 0.58 10.45 | 113

underline an increase iith a higher dose, extremely obvious in the
root system. 7

Transfer experimenis. The results including the growth dynamics of
wheat seedliings on lindane medium for 6 days (Figs. 1 and 3) aroused
the interest for the growth process, especially in root system, concerning
the possibility of its resumption when seedlings are transferred on a
medium without pesticide. On the other hand, transfer experiments may
give the possibility to separate the action of lindane in an incipient stage
-of germination and organogenesis from its further action, after these pro-
cesses have been started. With that end in view, the action of lindane in
a single concentration (50 g/100 kg caryopsides), in two variants, was
investigated :

A — germination of wheat caryopsides for 48 hours on a medium
without lindane, transferred then on a medium with lindane for 24 and
48 hours, and again on a medium lacking the pesticide.

B — germination of wheat caryopsides for 48 hours in the presence
-of lindane, followed by seedlings transfer on a medium without lindane.

The data synthesized in Fig. 5 underline that in transfer experi-
ments with A variant, the growth of roots and coleoptiles in length and
that of the first leaf (fig. 5) are similar (in the limits of the biological
variability) to a continuous treatment with lindane only (Fig. 1). These
results render evident the lindane action as drastic after the starting of
germination and organogenesis (in the first 48 hours the caryopsides being
on a medium without lindane). The seedlings transfer after 24 or 48
hours under lindane action brings about identical results concerning the
root length. Slight differences are observed only with the length of the
«coleoptile and first leaf, depending on the time after which the transfer
is made (Tig. 5). The results are the same with a simple transfer of the
seedlings froh a medium with lindane to a medium missing the pesticide
or if, subsequent to the transfer, a two hours washing in continuous water
jet is made.
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The results of variant B point out that lindane does not influence
the root growth in length in the first 48 hours, the values being very
close to the control. After this interval, the seedlings transfer on pesticide
missing medium indicates a growth continuing on process but with very
low values in the following 48 hours. Subsequently, the lengthening of
the root becomes more intensive (Fig. 5).

Determination of the cell number. The drastic action of lindane in
hindering the root growth in length determined us to investigate the
influence of the treatment with pesticide on the proliferation capacity

COLEQPTILE
mm
10047 8o 3 AR (A
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801 40
2
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sl e
£
2
o 40
-
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0 T « . — T )
0 1 2 3 4, 5 6 days
Fig. 5.— Short-term effect of lindane (transfer experiments) on

the root and coleoptile growth.

of the meristematic tissue. It is known that the factors influencing the
proliferation activity of the meristem determine growth modifications in
the elongation zone too [4], [9]. The growth is manifest mostly during the
differentiation process through the elongation of cells formed in the
meristem.

The results of determinations (Fig. 6) show that the treatment with
lindane induces the lowering of cells number in the first and second
root segment, corresponding to the meristematic zone in wheat [13].
The cell lowering number is correlated between certain limits, with a
higher dose. In the following root segments corresponding to the elon-
gation and differentiation zone, the cells number increases as a result of
the treatment with lindane, while the cells length (unpublished data)
is reduced.
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Fig. 6. —The effect of lindane on the .LlNDANE (g/100kg caryopsides)
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- DISCUSSIONS

Out of the results it is obvious that lindane has a drastic action on
the development of the root system, and partially, depending on the dose,
it actions on the coleoptile and the first leaf of wheat seedlings, as a con-
sequence of the continuous growth on medium with pesticide (Figs.
1—4). The inhibition of the plants development, resulting from the diffe-
rent treatments with lindane or with preparations having lindane in
their composition, was pointed out by other authors and with different
vegetal tests [2], [8], [10], [11], [16]. In minute doses, lindane may
have a stimulating effect in plant development [2].

The reversibility of the effects induced by lindane in lower plants,
[1] could not be confirmed in higher plants. Our transfer experiments
(A variant, Fig. 5) show that a 24 hours action of the pesticide is suffi-
cient for inducing irreversible effects, when it takes place after the ger-
mination and organogenesis. Transfer experiments with variant B
(Fig. 5) underline that in the first 48 hours the lindane has no influence
on the root length growth, but they stress that the reversibility of effects
is out of the question. The growth in length continues after a latent
period and the reversibility of the effect is only partial (Fig. 5).
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The strong inhibitory action on the growth of root length induced

by lindane (Fig. 1) may be caused by the disturbance of the activity in
‘the root meristem. The lowering of cell number in the root segments

corresponding to the meristematic zone (Fig. 6) points out this pheno-
menon. The determination of cell size in the meristematic zone demonstra-
tes their 2—3 folds increase-after lindane treatment as compared to the

control (unpublished data), morphologically rendered evident by club-

bed roots. The subapical swelling of roots is hence due to the growth of
-cell size and not to the increased proliferation capacity of the meristem.
This conclusion is also proved by the experimental data obtained in
our laboratory concerning the increase of nuclear DNA content and espe-
cially the strong development of nuclear volumes after the treatment
with lindane [7]. These modifications are the result of the induced poly-
ploidy, pointing out at the same time the disturbance of cell cycle deve-
lopment [6].

Other cause of inhibition of the root growth after the treatment
with lindane is the inhibition of cell elongation. The increased number of
cells in the elongation and differentiation zone (Fig. 6) as well as the
reduced length of the cells in this zone (unpublished data) as compared
to the control endorse the affirmation.

Likewise, the decrease of fresh and dry weight shows that the block-
ing of growth processes must be correlated to the inhibition of some
important syntheses. At the same time, the increase of the relative dry
weight suggests the disturbance of the hydric metabolism, which may be
directly correlated with the inhibition of cell elongation.

The previous results [16], [17] concerning the phytotoxic action of
thirahexalin compared with the results in this paper show obvious resem-
blances. This similarity of the effects brings about the conclusion that
the thirahexalin phytotoxicity is due to the lindane phytotoxicity.
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ABOUT THE MORPHOLOGICAL AND PHYSIOLOGICAL
OCHARACTERISTICS OF THE BLUE-GREEN ALGA
PHORMIDIUM VISCOSUM LEMM.

BY

ANA FABIAN, FR. NAGY-TOTH, ADRIANA BARNA, ELISABETA RACZ-BELTEKI

Phormidium viscosum Lemm. (filamentous blue-green alga) occurred on wet
concrete blocks in a ditch of a thermoelectric work was selected in pure unial-
gal culture and grown in 10 artificial media, thermostated and thermoalternated,
under static run and intense (bubbled) conditions, in order to establish its optimal
mnutritional requirements. .

‘The form of thalli varied widely in the initial enriched culture, but it became
tmore proportionated in the subsequent unialgal cultures on selected media, which
besides the consequence of the simplified laboratory conditions, is considered as
an adequacy of the nutrient media. In this respect the growth was optimal and
the dimensions of the cells were more proportionated in Knop-Pringsheim-Fel-
foldy’s and Watanabe’s media. )
Extracts of thalli (prepared with distilled water and pure nutrient solutions)
and liquids in which the algae have grown were with the Lepidium test bioas-
sayed for their physiological effects. More inhibiting proved to be the liquids
of Knop-Pringsheim-Felfoldy’s and Watanabe’s culture media.

The physiological processes of organisms vary, more or less, accord-
ing to the factors which act on them. The modifications brought about
show up in the corresponding structures and processes of thalli and cells.
It is believed that this correlation could be more explicit in blue-green

“algae, and a consequence is that their abundance and, accordingly, their

importance in the environment increases with the human impact. The
eagerness to study them manysidedly is therefore not surprising.

MATERIALS AND METHODS

The alga used in these experiences was found (Oct. 9, 1974) on the
‘wet surface of concrete blocks in the outflow diteh of a thermopower station
(temperature : water, 16°C; air, 10°C; pH, 7.5—8, water flow speed:
about 35 m.s™t).

The artificial medium from which the alga was collected had a
simple composition (Benecke) suitable for green algae growth (due to
its polytrophy which characterizes many blue-green algae), so it could be
separated afterwards and kept in pure unialgal culture.

Several static runs and intense (bubbled) batch cultures were per-
formed at different temperatures (thermoalternated 20—22/18—20 and
thermostated at 30°C) and light intensities (cool white fluorescent lamps
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giving 2,500 and 5,500 luxs, respectively) in ten (liquid or agarized)
artificial media (i.e. Benecke-K,HPO, (BK,), Benecke —KH,PO, (BK),
Witseh (W), Knop-Pringsheim (KP), Knop-Pringsheim-Felfoldy (KPF),
Allen-Arnon (AA), Siligeanu (SAL), Watanabe (WAT), Moyse (MO),
Gorham (GO)). These media evidently differ both in respect of composi-
tion and of concentration of nutrients (Table 1). Some of them (AA,
SAL, WAT, MO, GO, KPF) are complete media containing the microele-
ments considered nowadays indispensable. “Any generalization concern-

Table 1
Composition of the artificial nutrient media used to cultivate Phormidium viscosum
(8171, mL1Y)
Media
AA SAL | BK BK, KP | KPF | WAT | MO GO W
Substances

NaCl 0.233 — — - — — — - — —
MgSO0,.7H,0 0.246 = 0.02 | 0.02 { 0.10 | 0.10 | 0.20 [0.125 | 0.075| —
CaCl, 0.055 — — — — 0.05 — 10.036 —
Ca(NO,),.4H,0 — — 0.12 | 0.12 | 0.10 | 0.10 — — —
K,HPO, 0.174 — — 0.05 ] 0.20 | 0.20 | 0.50 | 0.50 | 0.36 —
KH,PO, — 0.01 0.05 — — — — — — 0.05
K,SO, — 0.047 — = EE =L =5 L — =
KNO,4 — = - — 1.00 | 1.00 | 0.50 | 0.25 . 0.10
NaNO, — s — - — — — 0.25 | 1.50 —
NH,NO, — | 0.20 - = - o 2 L i =
FeCly. 7H,0 — 0.001 0.001| 0.001| 0.01 i — = = =
FeSO, - . — — - — 0.05 | 0.005] =~ —
Fe-citrate s b= = = — 0.01 — — 0.006| 0.006
Na,CO, — - — = L i e w5 [h0,02:] =
Citric acid — e — — — 0.01 — — 0.006] —
EDTA — i . — — — - 0.032| 0.001] —
Acetic acid == = — — — |1.00ml] — — — —
Soil extract = e — — — 1100 ,, — — —  [100.m¥
H3BO, 0.008 0.005 — — - 0.004| 0.114| 0.005(0.005 —
MnSO,.4H,0 0.020 — — — - — — s — —
MnCl,.4H,0 — 5.107 - — — 0.002| 0.014[5.107%(5.107%| —
MoO4 0.143 1.10™ - — — — 0.007|1.1074(1.107%| —
ZnS04.7H,0 0.221 5.10™¢ — — — 0.004| 0.084]5.107%|5.107%| —
CuS0,.5H,0 79.107% | 2.107¢ — — — 0.004| 0.016/2.1074(2.107¢| —
Co(NOQy),.6H,0 [49.107% | 1.107% | — - — | 0.004| 0.005[1.107#[1.107¢| —
NH,VO, 23.107 | 1.10™ | — — — — = [ 10741 108 —
NiSO,.6H,0 26.107% | 1.1074 — — — — — |1.107%[1.107¢| —
Cr(SOy; - k
K,S0,.24H,0 98.107™ | 1.1074 — — — — — [1.107%{1.107%| —
Na,W0,.2H,0 (16.107* | 1.107* — — — — — [1.10™%|1.107%| —
TiO(Cy0,)x.YH,0| 8.107% e = o= i o EE 20 - | -
K,TiF, — 2.10™¢ e = L = 127107421078 e
LiCl = = = - o AR O A | T = —_ o
Aly(S0,), — = = . L0078 - = =
SnCly. 2H,0 — — = = — 21078 — - —
NiSO,.7H,0 — - — — — [4.1073] — — — —
TiO, — — — — — |4.1078| — — — —
KI — — — — — [2.10™¢| — — — —
KBr " = — - — [2.107¢] — A — —
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ing the nutrition of algae is risky. .., because of their tremendous hetero-
.geneity, ... whatever attempt at generalizing the artificial nutrient
‘media would be doubtful’” [16].

In order to gather some informations about the ecophysiological
effects which this species could exert on its surroundings and about the
trends of the metabolism in different culture circumstances, the liquids/or
the supernatant of cultures with Lepidium-test were bioassayed [1], [10].

RESULTS AND DISCUSSIONS

Phormidium viscosum occurs perhaps rather rarely. In the first
catalogue of algae in Romania [15] it is not inserted. Compared with
descriptions given in some available monographs [2] [3], [4], [5]
this alga shows certain differences, e.g. lack (virtual/or real) of the muci-
laginous sheath strata, Slighter-constriction at the crosswall of filaments
(especially in liquid media), wider range of dimensions and proportions
(length/diameter). It seems to be related to Ph. papyraceum, but its sheath
does not stain with chloro-iodide-zine solution and its thermophilic habi-
tat was also proved in favour of Ph. wiscosum.

As expected, the alga grew differently in the various media used.
In solid (agar containing) media the trichomes tended towards the surface,
and in liquid media, too, they adhered preferentially to the wall of flagks.
This tendency is perhaps a mark of its inherited aerophilic-periphitic
property. In younger cultures the thalli were bright blue-green subse-
quently fading to a blackish green owing to the exhaustion of nutrients
and the accumulation of nitrogen in the cells [8], [13]. Such alternations
could be observed especially in poorer media (e.g. BK, BK,, W) (Plate
I, 1—6).

The cell dimensions varied widely in the initial enrichment culture,
1.e. diameter : 0.5—8.5 u, length : 0.5—60u (Fig. 1). Elenkin’s (1949)
[2] values are : 4—5.5x 8 —16 w. The limits of variations reduced consi-
derably in pure cultures and are more or less characteristic of the nutrient
media. If the initial dimensions were considered as 1009 to which the
subsequent cultures were related in respect of size of thalli and cells as
well, the reduction would attain 18—54 % in width and 20—53 % in
length (Table 2).

Table 2

Size (1) of Phormidium viscosum cells in different nutrient

media, proving the reduction of limits (expressed in %) as

related to the wider variation in the initial enriched culture
(which is considered 1009,)

Diameter Length

Media

. [ % W %
Init. cult. 0.50—8.50 100 0.50—60.00| 100
BK 2.00—3.25 36 1.25—4.00 | 40
KP 2.00—3.00 27 3.00—5.00 | 46
KPF 2.00—3.75 45 0.50—4.25 | 53
WAT 1.75—4.75 54 0.75—4.50 | 53
MO 2.75—3.00 18 1.25—-3.50 | 20
GO 2.25—3.00 18 1.25—-2.50 | 20
SAL 2.00—-3.00 27 1.00—-3.00 | 26




136

e EEEECH

Plate I.— Forms of Phormidium viscosum developed in different life conditions. 1 — Tricho-
mes from the initial enriched culture with terminal (a—c) and middle (d) c&_alls. 2 — Trichomes
formed in unialgal culture in Benecke’s medium with terminal (a) and middle (b) f:ell's from
thermostated culture, and terminal cells (c) and formation (d) of hormogonium (f) 1psxde the
mucilaginous sheath (e) in thermoalternated culture. 3-— Trichomes (a.—e) fqr;ned in Knop-
Pringsheim’s medium. 4—6 — Trichomes grown in bubbled (1.5 %CO, in sterilized air), th?r-
moalternated cultures in Moyse’s (4a, 4b), Gorham’s (ba, 5b) and Sildgeanu’s (6a, 6b) media.
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Fig. 1. — Distribution of cell size (in p, 1 — length, d — diameter) of Phormidium viscosum
in the initial enriched culture.

The most closely proportiotated (‘‘harmonious’) filaments in res-
pect of cell size were found in KPF’s and WAT’s media (Figs. 2—3).
The distribution of cell size was similarly low in MO’s and GO’s media,
too, but growth in this case was slower. According to the reduction of the
limits of cell sizes the nutrient media used follow these series :

a) diameter : MO <KPF<BK<SAL<GO<WAT<XKP <initial
culture,

b) length : GO <SAL=KP<MO<BK<WAT=KPF <initial culture
(Fig. 4).

The terminal cells were the more strikingly shortened and, as it
I8 known, they are basically involved in the determination of the blue-
green algae. It is noteworthy, both physiologically and taxonomically,
that the proportioning of dimensions could be a mark of the quality
of a medium [7], i.e. the most “uniform’ filaments developed in the
best media. Similar correlations established Komérek (1972) [9] based
on ten strains of Phormidium autumnale, and Stam and Holleman
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| % - (1979) [14] studying some species of Phormidium, Plectonema, Lyngbya
| ¢ or ! and Synechococcus. However, the morphological simplification of organisms
i S ’ : in laboratory conditions is in fact a consequence of the existence of better
(i Hr ' stabilized factors than in the environment.
Ll 40 - D In intense batch cultures, growth was slow as compared with some
Hil X reen microalgae, so a set of experiments lasted 21 days. The characte-
| [ 30 - 0+ g B . : 2 5
( ristics of the cells and filaments depending on the available media (sub-
i | 20 t - strata) were less distinet than in static run cultures. Nevertheless, most
i favourable were WAT’s and KPF’s media. It seems that the key
i " —l——l—n—- =i factor for growth improvement in these intense conditions is the bub-
““\“5 [ . ! l. bling of the cultures [16] which might be like the original lotic habitat.
4 1-151,5-2 2-25 253 3-35 35-4 44,5 | 1 1-1.5 15-2 2-2525-3 335354 0 r e : : ; :
‘J”! G iR ks w S s L2 Rbibhs AR g Blue-green algae eliminate in their ambient generally more active
[l Fig. 2. — Distribution of cell size of Phormidium viscosum in unialgal culture grown in Knop- substances, i.e. more dangerous (toxic) compounds than other green
Ll Frisigshei-Folisldy's matium, algae. This peculiarity together with their less favourable biochemical
‘ composition (for food), and better developed adaptability, frequently
f b bring about ‘‘water blooms’ (e.g. Merismopedia, Anabacna, Aphanizome-
i % non, Gomphosphaeria, Oscillatoria) [8], [11] especially in fish ponds and
sof ol - oxidation ponds and ditches. The compounds eliminated are highly
: variable. Hermann’s (1975) [6] study proves that their analysis, identifi-
i : @ cation and tracing of biogenesis is a time consuming, tiresome task.
il o ‘ Although bioassay could only give an overall indication concerning the
effectiveness of released substances, it is nevertheless helpful due to its
20 - 20 - rapidity and easiness, can be helpful [10]. The Lepidium test being sen-
s | sitive enough was and is still quite frequently applied to such detection
R Ll 1]. It was, therefore, used in these experiments to find out some physio-
: : ) ’ 1Y :
. —-l_"—- . T ————y logical effects of culture liquids and extracts of alga which would depend
B Tnb e SAREAS S5 kS 051 115152 2-25253 335 35-4 4-4545-5 dy - on growth conditions. The liquids were compared with pure nutrient
Fig. 3. — Distribution of cell size of Phormidium viscosum in unialgal culture in Watanabe's solutions and distilled water as well (Table 3).
it The strongest effect on the germination of Lepidium proved to have
the supernatant of the cultures grown in WAT’s medium and small effects
Media
L Table 3
{
s e——o Diameter The effect (after 5 days) of the culture liquids and extracts of
{ d o-——o Length Phormidium viscosum on germination and length of Lepidium
KP MOY | root seedlings compared with that of pure nutrient solutions
and distilled water
Orig. KPF -
I e o of |Length of root
BK BK Variants germmation| . | o I %
WAT SAL
Dist. water 72 11.3 | 100
j KPF GOR KPF soln. 62 9.1 81
Extract of alga with H,0 54 9.8 87
MOY WAT | KPF’s culture liquid therm.a.* 62 15.9 | 140
A $ 39 i) 1) ,» sta. 64 17. 150
SAL KP / WAT’s 5 » A 56 12.4 | 110
Ll ; (/ 5 % . ,» sta. 42 15.3 | 135
; GOR Orio. MO’ ; :
; [ g Fig. 4.— Succession of cell size 0y 2 . 4 &y 1dsnt| 128
1 1 H { 3 i y i
\" 125 1.510 1715 2l 2’25 24150 25 3 3,25 390 u FEp dfg:ggmg o Auient * therm. a. = thermoalternated ; therm. sta.=thermostated

i S S———
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being observed in those of KPF’s whether the cultures grown thermos-
tated or thermoalternated. Distilled water surprisingly delayed germina-
tion due probably to an osmotic imbalance.

CONCLUSIONS

Phormidium viscosum Lemm. collected from wet concrete blocks in
thediteh of flowing warm water discharged by a thermopowerstation was iso-
lated in pure culture and grown in ten types of artificial media (i.e. Benecke-
K,HPO,, Benecke-KH,PO,, Witsch, Knop-Pringsheim, Knop-Pringsheim-
Felfoldy, Allen-Arnon, Siligeanu, Watanabe, Moyse, Gorham) in static
runs and in intense bubbled batch conditions.

: The most favourable media proved to be those of Watanabe’s
and Knop-Pringsheim-Felfoldy’s. The wide limits of cell size variations
ascertained in the initial enriched culture significantly narrowed in the
subsequent unialgal cultures. The succession in diameter reduction fol-
lows : MO<EKPF<BK< SAL< GO<WAT< KP< initial culture, and
length decrease: GO <SAL=KP <MO <BK<WAT=KPF <initial culture.

The physiological effectiveness of the compounds released by the
cells in their media as well as cell extracts were bioassayed by the
Lepidium test. Most effective proved to be Watanabe’s medium while
those obtained from Knop-Pr ngsheim-Felfoldy’s medium and the cells
were lighter. The extract prepared with distilled water was stronger than
the culture liquids.
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THE MICROPROPAGATION OF VITIS VINIFERA 1.
II. ASPECTS OF MORPHOGENESIS IN CALLUS CULTURE

BY

MARGARETA IORDAN, AURELIA BREZEANU, ANA ROSU

The main morphogenetic aspects remarked in callus cultures itis vini

1 of Vitis vinifera
are described and the factors which determine the expressi i
processes are discussed. o T D
A wide range of Vitis vinifera cultivars were used as expla

d vitis jera nt sources d th

experiments were 1mt1ate.d in different phenological phaseps of the donoraglaxft:
?6 types of nutrient media were tested for callus proliferation and morphogenesis
induction ; the callus cells were examined on fresh material and in histological
sections, in orde}' to make evident the evolution of morphogenetic processes.
:‘hg rnorpl:jof;ex;}eﬁsiJ was fre;quently represented by vascular elements, rhysogenesis
nd sporadically by caulinar primordia and bryoids in incipi
i ey embryoids in incipient stages of

Thev present stage of knowledge pointed out the possibili (
o : it f in
vilro spontaneous and controlled induction of the morp%ogenetig pi(')oce‘s?f
(sfﬁsr ;‘gggﬁzzl}sted miunly by)trac}&elds, xylo-phloem nodules, organogenesis
18, caulogenesis) and somatic embryogenesi
(8] 4%, L6} T3] yogenesis [1], [7], [12],
The organogenesis and somatic embr i i i
yogenesis are especially impor-
tant both from the fundamental point of view, for proging tlze j)%)a?lft
cgll totipotency and the factors that govern the cell differentiation and
the morphogenetic phenomenon, and from the practical point of view,
by offering efficient methods for clonal multiplication. :

With regard to Vitis vinifera there are not man i
, b fera y researches in the
world concerned with the possibility of plant regeneration by organoge?
nesis and somatic embryogenesis and positive results are recorded only
13 Some laboratories and for a few cultivars [5], [6], [9], [ 10]. Favre
[‘]% [4], in a series of papers described the obtaining of caulinar neofor-
nﬁm lons from Vitis vinifera and the dependence of this process on the
P! ysul):;glcal state of the plant and on the nature of the explant.
ulling M. 8. and Srinivasan [11] induced somatic embryoids a:

, : ryoids
;'e%e.nera,ted plantlets from nucellar callus of Vitis, Cajbernet-gduﬁg?lgg
fi‘tl:igl;’:)re‘?g{) it seemed that thle embryoids obtained failed to form adven-

ic ryos, an essential process for achievi i d in
mlcropropaga,tiofl of the plant.p o iy DT g i
Hirabayashi [8] described the conditions which f i e di
Hir A avourized the dif-
ferentiation of bud structures and root primordia in the callus,obtgingi

from g . . . .
sm;wvg..nthers of V. thumbergii, but the differentiated organs did not
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The present work intends to present the principal morphogenetic
aspects remarked in the callus cultures from V. vinifera and to discuss
the factors which determine the organogenesis and somatic embryogenesis
induction, essential steps in regenerating complete new plants.

MATERIAL AND METHODS

The V. vinifera cultivars, Feteasca regald, Italian Riesling, Coarnd
neagrii, Chaslas, Perlette and the hybrid Dattier, were tested in our
experiments.

The explants used in inoculation were represented by pieces of soma-
tic tissues excised from very young organs of the plants grown in the
field (elongating unlignified shoots, petiols, mesophyll, tendrils, inflores-
cence axis and primordia, developing fruits) as well as from shoots obtain-
ed by forcing in the laboratory.

The inoculation of the explants excised from the plants grown in
the field took place between April — October, in different phenological
phases of the donor plants and in February —March in the case of shoots
obtained by forcing in the laboratory.

The material was superficially sterilized by submerging in a 2—7 o
sodium hypochlorite solution or 5% calcium hypchlorite in a 1 % bro-
mocet solution, after the method described before [2]. The explants were
aseptically inoculated on a number of 36 variants of solid or semisolid
complex media which, besides the mineral and organic standard substan-
ces, contained plant hormones in various concentrations.(Table 1).

The callus cells were examined both in fresh material and also in
histological sections. In this respect small callus pieces (3—5 mm) were
fixed in the Navasin fixative agent or in 39, glutaraldehyde, followed by
embedding in paraffin, sectioning in slices of 10—15 pym and staining
with Erlich hematoxylin or toluidine blue.

RESULTS AND DISCUSSION

The accomplishment of callus growth and morphogenesis. Prior expe-
riments specified the necessary conditions for callus initiation for a noti-
ceable number of V. wvinifera cultivars, pointing out the fact that the
explants originated from different types of tissues from the same culti-
vars showed distinct capacities of callus initiation. But an essential
condition for achieving the micropropagation by cell cloning stands in
finding a correlation between the high potential for callus initiation and
growth and its morphogenetic capacities ; a high embryogenic potential
creates the premise of the possibility for plant regeneration by these
means. In the primary callus cultures we obtained the expression of mor-
phogenesis usually associated with small calli, having a reduced or mode-
rate speed of initiation, and it was represented only by rhysogenesis. The root
promotion in these cases was especially remarked in the calli originating
from internode axis, precisely from the cambial region of the explant, thus
from cells of the secondary meristem. The dedifferentiated state neces-

+++

+++

Ak
meristemoides, Xxylo-phloem

+++
meristemoides, xylem nodules,
radicle primordia

+++

The effects

rhysogenesis

nodules, caulinar primordia,

rhysogenesis
groups of xylo-phloem

embryogenic structures,
elements, roots
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++
++

The aim of utilisation
growth and morphogenesis

callus initiation and

growth and morpho-
growth

callus initiation
genesis

callus initiation,
callus growth
morphogenesis
callus growth
morphogenesis
callus growth
morphogenesis
callus growth
morphogenesis
morphogenesis

callus initiation

Table 1
mg/l

NAA-2
2.4D-1
NAA-2
Kin-1
NAA-2
Kin-4
NAA-2
Kin-4
NAA-2
Kin-2
NAA-1
Kin-1

Growth factors

Kin-0.5
2,4D-1
TAA-10

" Vitamine
LS
LS
LS
LS
LS
LS
LS
MS

MS

(1962)

Sugar
30
30
30
30
50
30
30
30

30

LS
LS
LS
LS
LS
LS
LS
MS

Macro- and

The nutrient culture media used for Vitis vinifera callus initiation and morphogenesis induction
micro- nutrients [source

MS

(1962)

Basal

media
LS
LS
‘LS
LS
LS
LS
MS

(1962)

MS

Vari-

ants
LS
LS,
LS,
LS,
LS,z

LS,
LS,
MS

K
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sary for cell totipotency expression and the capacity for redifferentiation
and morphogenesis were analysed in callus and cell suspension cultures
both on the nutrient media used for callus initiation as well as on new
formulas (Table 1). :

We should mention as especially efficient for callus proliferation
for the majority of the cultivars experimented the nutrient media, LS,,
LS.z, K,m, LS, 14, but the morphogenetic potential was reduced.

Some authors noticed for other plant species the fact that an active

“callus proliferation is not always associated with morphogenesis. It is

probable the case of a superoptimal accumulation of some hormones in
the cells, or even the callus cells are able at a certain time to elaborate
their own synthesis mechanisms for the endogenous hormones they need
and in these conditions, a supplementary addition of exogenous hormones
has a negative effect on the differentiation and morphogenetic processes.
Krul et al [9] obtained embryoid differentiation in calli which began to
have a brownish color, grown in the absence of the auxin (2,4—D) on
nutrient media with a reduced concentration of sugar.

It was evident that rhysogenesis was present especially on the media
that contained kinetin in concentrations varying between 0.5—4.0 mg/l
and NAA 0.2—2.0 mg/l. The abscisic acid used in concentrations between
0.1—0.5 mg/l also proved to be stimulative for rhysogenesis, as well as
BAP in doses of 0.5—2.5 mg/l, alone or associated with NAA.

The nutrient medium LS, which contained only the auxin 2,4-D
had a weak effect on callogenesis in comparison with the formulations
that included other auxins, as TAA and NAA.

For the same auxin concentrations the cytokinins in doses as far
as two times higher than their concentration in the basal medium had a
distinetive stimulatory effect for callus induction and proliferation and
morphogenesis was represented by meristemoids, xylo-phloem nodules,
rhysogenesis and even caulinar-like structures.

The ratio auxin/cytokinin 1 :1 had very good effects on callus ini-
tiation and proliferation, but weak effects on morphogenesis.

When the ratio auxin/cytokinin was 1:2 and the sugar quantity
increased, a very good callus proliferation was recorded : this callus sepa-
rated into globular structures which, examined histologically during the
initial subcultures, revealed meristemoids and root primordia but after
repeated subcultures the xylematic nodules were the only morphogenetic
aspects present. The transfer of callus pieces on a medium without hor-
mones (MS) or on media with diminished sugar concentrations and without
vitaming (K;), resulted in the formation of vigorous roots on MS medium
and the histological sections revealed also bundles of vascular elements
and some embryoid structures; the callus on K, medium, besides roots
and numerous green granules evident macroscopically, presented in his-
tological sections a lot of xylematic elements isolated or as groups of.
branched tracheids. ]
~ Using high concentrations of plant hormones in the stage of culture
initiation and maintaining these concentrations during the subsequent
subcultures ended in obtaining of calli with active proliferation. The
rhysogenesis present during the first subcultures was inhibited later and
the histological sections revealed only xylo-phloem nodules or vascular
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elements arranged in bundles. We may make the assumption that high
concentrations of hormones brought about the loss of the morphogenetic.
pote ntial and at the same time the preferential selection of some cell
typ & with rapid growth, apparently deprived of morphogenetic capaci-
ties. This supposition is in concordance with reports of some authors:
who recommended the proper regulation of hormone concentrations in
an as early phase of culture as possible.

Media 17 and 18, which were modified basal media De Fossard and.
Cresswell and Nitsch, proved to be unsuitable for callus initiation and.
growth but favorized the formation of vigorous roots directly on the:
explant.

The rhysogenesis represented the most important visible morpho-
genetic process in the case of vine cultivars we used in our experiments ;.
this phenomenon was generally remarked for other woody plants as well,,
especially those that are easily propagated by the conventional techni-
ques.
— The analysis of the morphogenetic phenomenon on histological
sections. Morphologically, the calli from V. vinifera look in most cases.
like an achlorophyllous, glassy and friable mass of cells. But there are:
also peculiarities depending on the cultivar, regarding the pigmentation,,
the intensity of proliferation and the texture [2]. ;

In the primary cultures, on the central part of the callus, corres-
ponding to the zone of the initial explant, a lot of greenish-white or dark
green nodular granulations with hard texture differentiated. The histolo-
gical studies showed xylematic and sometimes xylo-phloem structures that.
we presume originated from the cambial region of the explant, which
means they represent the result of the activity of some meristematic
cells present in the initial inoculum. Such groups of cells may preserve
their meristematic properties after many subsequent subcultures, continuing
to generate vascular structures. If these granulations are isolated and
cultivated directly on the nutrient medium they generate callus contain-
ing xylematic elements. This fact suggests that some cells continué to
function as secondary meristems and the chance of reversing to the state
of primary meristems, with totipotent cells is probably dependent on a.
multitude of still unknown factors. Because many calli differentiated
also roots from the granular zones described above, we believe in the
possibility of inducing organogenesis even though in this phase of our
research the process cannot be achieved and controlled at will.

Caulogenesis represented a process difficult to induce. In all our
experiments, dealing with a large number of variants, there were not
recorded positive results in obtaining newly formed shoots from callus.
of somatic origin in order to regenerate complete plants by subsequent
rooting of these shoots. In a few cases some shoot primordia were evident
but they did not develop into viable shoots (fig. I1, 8). Similar unsuccess-
ful attempts in regenerating viable plants were mentioned by Hirabayashi
[8], working with cultured anthers of Vitis sp. When the calli, freed
from the influence of the initial explant after 2—3 subcultures are grown
. on media without hormones or with low hormonal concentrations, some:
groups of small meristematic cells, with dense plasmatic content, are
differentiating, isolated from the parenchyma cells of the callus by a.

: Fig. I. — Morphogenetic aspects in the callus of Vilis vinifera L.
1. Young cells undergoing divisions in a morphogenetically callus (microscopical image in the
Phase_ contrast- 160x ); 2. Meristematic globular (arrow) structures (meristemoids)— 50 x ) ;
3. Spiral vascular elements of tracheidal type randomly arranged (100 x); 4. Parenchymatic
cells loaded with starch grains (100 x): 5. Arches of cambial cells (arrow) and differentiation
of xylematic elements (50 x): 6. Cambial zone on theway of differentiation in xvlematic
vascular elements (arrow) with intensely pigmented and lignified cells (100 x ); ’




IYig. II. — Morphogenetic aspects in the callus of Vilis vinifera L.

7. Rool primordia with xylematic vascular elements randomly distributed (100 ); 8. Caulinar
primordium (160 ); 9. Xylo-phloem fascicle (structural detail, 100x); 10.— 11.— Phases of
embryogenesis : 10. The individualisation of a meristemoid (100 x); 11. Embryoid in an
incipient phase ol differentiation (50 x).
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protoderm-like layer. These structures (meristemoids), depending_on the
culture conditions, may evolve further toward xylematic (Fig. I, 3, 5,6) and
xylo-phloem (Fig. 11, 9) nodules or proembryogenic masses (Fig. 11, 10)
which subsequently develop into somatic embryoids. A high 1nc1denqe of
such embryogenic structures in callus culture represents the optimal
time for isolating of some cell clones with a pronounced morphogenetic
potential, able to generate new whole plants via somatic embryos. Our
gtudies correlated with reports of other authors [15] for other plant spe-
cies, support the hypothesis that somatic embryoids originate in the nodu-
Jar structures of the morphogenetic callus; these non-zygotic embryos
arise from proembryogenic cell masses by repeated divisions, mainly in
a very similar way to the development of zygotic embryos.

' In some instances embryo or bud differentiation occurs directly in
the initial explant, so the intermediary callus may be avoided; due to
the low incidence of the embryogenic structures in callus of other plant
gpecies, some authors pay a special attention to this phenomenon ; our
future research will concentrate on studying this possibility which opens
the way of overcoming some drawbacks like the lack of genetic stability
that usually characterizes the tissue cultures.

From the morphogenetic aspects furnished by our light microscopy
studies we can draw the conclusion that two different patterns of cyto-
differentiation may be identified among callus cells : the differentiation
of xylematic vascular elements, isolated or arranged in bundles, originat-
ing directly from cells that resulted from the activity of some cambial
zones present in callus and, on the other hand, the differentiation of
meristemoids which may develop in different ways : xylematic or xylo-
phloematic nodules, root and shoot primordia or proembryogenic masses
which develop in embryoids with a bipolar organisation.

Acknowledgements. The authors are grateful to the staff of the Experimental Vine Station
Stefinesti and to eng. Ilie Popescu for theirkind ness to offer experimental plant material
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'REGENERATION OF POTATO PLANTS BY IN VITRO
CULTURE OF STEM SEGMENTS

BY

ALEXANDRINA PATRASCU

The paper presents the succession of necessary stages in the regenel:atiop of potato
plants by in vitro culture of stem segments. The success of the in vitro culture
is influenced by various factors : nature and the concentrathn of phytohormones
from the culture medium, the concentration in sucrose, light, the age of the

onor plant. .
gmnongp auxins, the dichlorophenoxyacetic acid (2.4 D) is the most favourable

one both for the callus initiation -and growth and among the cytokinins the
zeatin has an essential role in the differentiation of shoots.

For some years plant tissue culture techniques have been used

for the production of disease free and disease resistant plants, for the
rapid multiplication of various genotypes and for maintaining stocks of
valuable plants. More recently, several technical developments in plant.
tissue culture have made it possible that in vitro techniques should con-
tribute considerably to plant breeding [21].
: Plant cells have the enormous advantage of totipotency. From.
the genetic point of view, the capacity to regenerate fertile plants from
cell cultures and tissue cultures means that genetic modifications at the
cellular level can be evaluated in mature plants and possibly utilized in
breeding programs.

By the culture in vitro of vegetal tissues we intended to extend the:
means of investigation and utilisation of genetic variability largely exist-
ing in vivo in culture plants, a variability referring to protein content.
the equilibrium of amino acids in proteins, the resistance to pathogens ete

There is a large number of plant species in which the potential for-
plant regeneration from callus has been achieved and it includes species
of economic importance such as: wheat, rice, sugar cane, maize, barley,
oats, coffee, potato, tomato [17].

Although, as compared with other plant species, potato is consider-
ed relatively recalcitrant in tissue cultures — the process of redifferentia-
tion being hard to control — however, in recent years, good progress has.
been made as regards culture in vitro :

— rapid propagation and storage of valuable genotypes [4], [14],
(15], [16], [24]; :

— regeneration of virus free plants by callus cultures [23];

— direct and indirect androgenesis [5], [19], [20];

— regeneration of plants from suspension cultures [7];
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— doubling dihaploid potato clones by mesophyll cultures [1], [6];

— isolation of protoplasts and regeneration of plants from diha.
ploid and tetraploid genotypes [2], [3], [14], [18], [22];

— cellular hybridization by fusion of protoplasts [9], [10,] [11].

the potato being a species of high economic importance in this coun.
try. These investigations have in view both some fundamental aspects
such as dedifferentiation and redifferentiation at a dihaploid and tetra-
ploid level, and practical aspects such as the obtaining of high genetic
variability useful for breeding.

MATERIAL AND METHOD

Potato (Solanum tuberosum L.) plants of the Mercur, Semenic,
Mégura, Super, Ora, Mucel, Saphir, Colina, Procura, Jaerla cultivars
Wwere used as source of explants. Donor plants were grown both in the
greenhouse and in the field.

The material was collected from the node regions and sterilized in g
Solution of mercury chloride 0.19, for 5 minutes then three times washed
in sterile distilled water. After sterilization explants 2 mm thick and 3—5
mm in diameter were collected for inoculation.

In all experiments the modified Murashige and Skoog (MS) [12]
nutritive medium was used by a supplementation with organic addenda
of Nitsch and Nitsch [13], casein hydrolysate, D-mannito] and different
growth regulators : with dichlorophenoxyacetic acid (2.4D) and 1-naphtha-
leneacetic acid (N AA) in concentrations of 2—1¢ mg/1 for callus initiation
and with 2,4D and kinetin for its growth. We tested 40 hormonal com-
binations of indole-3-acetic acid (TAA), 6-benzylaminopurine (BAP),
zeatin, kinetin and gibberellic acid (GA) in concentrations of 0.1—15
mg/l for shoots morphogenesis. For shoots rooting the modified Mura.-
shige and Skoog medium without hormones was used. Fully differentiated
plantlets were transferred for 10 days to a liquid Murashige and Skoog
medium and then in pots with sterilized soil.

For callus induction the cultures were kept at the temperature of
27°C being exposed daily to 2,000 lux and for organs initiation to 5,000 lux.
The plants that developed in vitro were exposed to 13,000 lux.

The culture media were sterilized by autoclaving at 121°C and
vitamins and gibberellic acid by bacteriological filter Gs; the pH of
media was adjusted with 1N N aOH to 5.8 before autoclaving.

RESULTS AND DISCUSSION

to the conclusion that it is possible to obtain callus from all tested culti-
vars on the modified nutritive medium Murashige and’ Skoog with 2.4D
or NAA. Kinetin is not absolutely necessary for callus induction. We con-
sider that the best medium variant is the one containing 2.4D 2 mg/l

— intense proliferation of callus — one

Fig. 1.—incipient stage of callus initiation — 7days Fig. 2. > )
month since inoculation

since inoculation

Fig. 3. — callus with multiple shoots — six months since inoculation




\\\

Fig. 4.— clongated shoots with incipient rooting—  Fig. 5. — uﬂv

s : ; i developed plant s liqui
seven months since inoculation : Murashige ! Die on the liquid

and Skoog medium without hormones ;

Fig. 675 lant, 10 cm hig ' g fehts
g potato plant, 10 em high, regenerated by in vitro culture of stem segments
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in: the first stage of the sequence to obtain potato plants by culture of

stem segments. At higher concentrations of 2.4D or in the presence of
NAA no positive results are obtained in the next stages even if the other

constituents of the medium are kept unchanged.

The callus appears approx. 7 days after the explant has been placed

on the culture medium (Fig. 1) and it is generally friable. Differences

among the cultivars have been noticed regarding the consistency, colour
and growth rate.
: The calli obtained were periodically transferred every two weeks
on the same fresh medium and after several passages they were transfer-
red on the modified Murashige and Skoog medium with different con-
centrations of 2.4D, kinetin and sucrose. Among all variants tested for
potato callus growth the one with 2.4D 2 mg/l, kinetin 0.02 mg/l and
suecrose 1.5% was the most favourable both for proliferation (Fig. 2) and
for further differentiation of shoots in our experiments.

~ Regeneration of plants. From the 40 hormonal variants tested for
shoots morphogenesis the best results were obtained on those containing
zeatin. In the presence of this hormone, the calli become green and in
direct contact with the culture medium, dark green nodules appear at the
basis as shoot bud primordia. These nodules were noticed also on the
variants with TAA 0.1 mg/l and BAP 0.5 mg/l as well as with TAA
0.1 mg/l and zeatin 0.5 mg/l but no shoots were differentiated. It is inte-
resting to notice that this last variant was used by Shepard [18] for shoots
differentiation in potato tuber culture and protoplasts from mesophyll
culture but in our experiments the results were not the same. That was
perhaps because of unknown endogene levels of hormones, that determine
different conditions in vitro as regards the hormonal balance of the culture
medium. For the material we used, the best variant for shoots differen-
tiation was the one containing only zeatin 0.3 mg/l (table 1). Under
these conditions, after repeated passages for 6 months multiple shoots

Table 1

Composition of nutrient media (mg/l) successfully used for regeneration
of potato plants by in vitro culture of stem segments

; Initiation| Culture | Shoots diffe-| Roots diffe-
gonstituent of callus | of callus | rentiation rentiation
Inorganic salts
Major elements MS MS MS MS
Minor elements MS MS MS MS
Organic constituents
Organic addenda N&N N&N N&N N&N
Casein hydrolysate — — 1,000 1,000
Sucrose 3% 1.59% 29 2%
2 D-mannitol —_ — 49, 49,
Agar 1% 19, 0.89% 0.89,
i Growth regulators
24D 2 - 2 — 5 —
Kinetin - 0.02 R =
Zeatin — - . 0.3 —
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developed (Fig. 3) which elongated, became pubescent and formed.
leaflets.

At about 2 em the shoots were cut out of the calli and transferred ‘>

on modified Murashige and Skoog medium, without hormones for roots
differentiation (Fig. 4). Fully differentiated plantlets were kept for 10
days on a liquid Murashige and Skoog medium, without hormones (Fig. 5),
therefore obtaining a better rooting and a more vigorous growth of plants
before being placed in pots (Fig. 6). After their {ransfer in the green-
house we noticed the tuber formation on these plants.

In the first stages of callus initiation and proliferation the light has
not an essential role, but an intensity of 5,000 lux is absolutely necessary
for the differentiation of shoots.

The age of the donor plant is also important for the success of the
in vitro culture influencing both the callus growth and the organogenesis.
Shoots differentiation was obtained only with explants from young:
plants of 4—5 weeks, grown in the greenhouse or in the field.

We may conclude that the success of in vilro culture of stem seg-
ments in potato depends not only on the constituents of the culture

medium (suitable balance of phytohormones, concentration in sucrecse)

but also on scme physical factors and S¢me physiological peculiarities of
the plant when explants are being collected.
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EFFECTS OF GAMMA RAYS ON VINCA MINOR 1,
AND ATROPA BELLADONNA 1.*

BY

G. I. GHIORGHITA, ECATERINA T. TOTH, ELVIRA V. GILLE

This work presents some results on the behaviour of Vinca minor 1.. and Alropa
belladonna L. grown from irradiated seeds with small doses of gamma rays in
the first generation, and with doses of : 3, 6, 10, 15 and 20kR in the second
generaton. The following aspects have been analysed : plant growth, contents
of soluble sugars and of free amine nitrogen, the total content of nitrogen and
~ alkaloids.

In the case of the two investigated species, plants showing a changed phenoty-
pical aspect have been obtained. The leaves of these plants and the forms of
peroxidases and esterases have been studied.

In the last years our main concern has been directed to the cultiva-
and melioration of the species Vinca minor L. and Atropa belladonna
hese two medicinal herbs are very important and highly used in
maceutics. Such interesting investigations, regarding the behaviour
f cultured and spontaneous plants, have been made in Vineg minor
-14], [16], [18], [21—23], but the results obtained till now are not
expected ones.

We proceed in two ways. On the one hand, we investigated local
ulations of these species [1—=3], [5—7] and began cultivating (at
ejarul” Research Station) some individuals to detect valuable forms.
the other hand, we treated the seeds of these Species with physical
1d chemical mutagens to increase their variability and to select some
mising forms.

MATERIAL AND METHODS

__The irradiation of the seeds does not present difficulties in Atropa
belladonna, because the plants give many seeds. But Vinca minor could
‘be irradiated, because this Species has a vegetative reproduction,
In the pedoclimatic conditions of our experimental field we could obtain
Jarge quantity (1—2.5 kg per year) of Vinca seeds (from a field of
0 m?). The seeds were used in treatments with mutagens. Other qiffj-
eS were due to the reduced germinal power of the seeds, the reduceq
'Vival per cent of plants, their low resistance to diseases and cold. We
e tried to cope with these difficulties.

~ Seeds of Vinca minor L. and Atropa belladonna L. gathered in the
ants Wl}ich, in the first generation, received small gamma ray doses were
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: 2| ssagsage EISEIFIRY
again treated with 3, 6, 10, 15 and 20 kR, at a flow of 270 R/min. After g ] 2| Sesssss<e v e
irradiation, the seeds were Sown in boxes with garden soil and put in the 2 R - Conocn
open field. The plants obtained were replanted in the experimental < 8% (e SRR Se s
field in the middle of July 1978. At that moment we Ineasured the length = ZEx 3] scss8ss e
of the plants. For each variant, g large number of seeds was treated i 3° 5] NAKKEE |
(50 g in Vinca and 10 g in diropa); when we came to replant them, we L & S| 22T SSSSos
had only 200 — 400 plants per variant. Only some tens survived, because £ ik Bl
of diseases and heavy winters. 1S 8o zEooe SERgeeSy =
The experimental fielq is pseudorendzine regosol, with alkaline g 5 2| R SR # el ed o -
reaction (pH), high content of carbonates, with bases saturateq humus = 5 - B L
and good physical and hydrophysical Properties. Multiannua] climate = S | )
data show generally a wet and cool weather. @ TaaB L nERen ‘ SEERES !,
We have studied the course of the total alkaloid content of the g CO Y I R PR
plants during 3 years. A tirst test was done two months after replanting, .?
in the middle of September 1978, In 1979 (July for Atropa and September & = . Do moa o
for Vinca) and 1980 (July for both plants) we determined, ~hbesides j 2 ) g| 8% BE83X b g ewhe
the alkaloid content, the content of soluble sugars, free amine nitrogen ;’ E & 2| °° oSsw-co B
and total nitrogen. The analysis methods are given in [4] — [6]. The results «‘ 2 ok
of our Investigations are presented in Table 1. ‘ ; E s L e o mepess
From our experimental field we identify changed individuals in ,‘ = & S gy 2 ; BN e b
igated plants. These Individuals underwent the same analyses "‘ 5 ; g B TEEES o
(Table 1) ; we also determined the forms of their peroxidage and esterase. - i § ew
Plant leaves were homogenized in colq 0.1 Tris-HC1 buffer (PH=17.5), g g7 § S| o2 zsxsme | I | 8%%Rk=sseg
containing 0.5 M Sucrose, 0.006 M ascorbic acid and 0.006 M cysteine < § 5 g 7 gl &€ 183858 s S A
hydrochloride. After centrifugation, 250 ul crude extract was used to & ‘g5 3 Hag [T mm A &
determine the elZzyme pattern by isoelectric focussing. The isoelectric g5 5 a5 |, s o O
focussing was performed in 0.5% 7.0 o bolyacryamide gels, using LKB = | 5 o| Raena < | §8&R88 | |
Carrier Ampholine witp a pH in the 3—1 range according to Wrighley R o | saamat i | Forhrteie
(1968). Visualisation of isoesterases was achieved by Scandalios’ methog £ -
(1968) and the activity of Isoperoxidases was detected using a technique g B et o ey
adapted from MeDonald (1972), at an incubation temperature of 37°0. = 2| 88 8rgx: BES 6 S
_ g £ (8] o deac B b rugimie
g g [T 7 o7TF .
RESULTS AND DISCUSSIONS 3 L e
z | & |s|3msss.. | | sEssas..
In Table 1.1 we see that there are smaj growth differences between = & 2l mosaw -
the control anq the treated plants of Vineq minor. Two months after =
replanting, the total a‘lkal(_)id. content did not reveal a clear relation to g} B o i TRBBIN ||
the irradiation dose. Irradiation had a negative effect on the Synthesis ° 2 | "o o e A
of alkaloids, except for the 6 kR dose, having increased the alkaloid } Z g5 ks e
content up to 140%. The alkaloids content is quite high in the firgt year = Beg T
but in the 2nq and 3rd it decreases, and the irradiated plants record ) © 3 E sl
values under those of controls. As our pedoclimatic conditions are not ’ £ g& |4 BREL8s SRS A
favourable to Vinea minor, we could consider the results satisfactory. I o %” | gnwn o | SERR N
The same is also valid for individuals taken from other localities of Roms,.- E . = ik T
nia which, at “Stejarul” Station, registered lower values than the initiak !‘ %
ones. : > = ceooa |
We have found low free amine nitrogen values ang quite high ones 1 g & = CEGELEE 3. ieins o Moo
for soluble Sugars. Drought resistance of Vinca minor is increased due ff & g moowoR R TR aaa
to its changed morphological ang anatomical characters, but alse to the ;
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Increaseq Values of sugars, determining a higher Concentragion of vacuolar
Sap. We could not find a syre relation between the alkalojq content and
the other analysed indices,

Investigations of Atropa belladonng (Table
all the doseg Stimulated the grovy

) contro] . gneg (at planting time).
Higher qogeg had a lowey 8rowth stimulating effect. Aftey two months
from replanting, when the plants were 50—7¢ Cm high, thejp alkaloid
content wgag reduced. The highest valye (0.34%) was found in plants
treated with 15 kR. In the secong Year the valyeg were higher than in
the first ang ip the irradiateq plants they Were higher than in controls

i i i R). In the third year, the
» but in the Irradiated

and tota] nitrogen, the Values of thege
two indices are moderate ang do not change significantly With irradia-
tion. On the contrary, soluhle sSugars have high valyes I irradiateq plants
rising with the dose.,

AS we have shown at the beginning
Vinea mingy are changed having
cold resistance, Others (denoted PV 2) Showed harrower leaves, flowers
With narpoyw betals, low growth g, i

» having 4150 a reduced
1) Seems Valuable, having alsq quite
a4 good alkalojq content (Table 1.1)

3 RIS Of - Vinow mines leaves (Fig. 1) show
evident differences between the changeqd Plants ang the contyo] ones.
i i identifieq jp the

1 Plants. In the moditieq blants we have
found bangs Wwith beroxidage activity in the DPH-range 6.8—7.5, Which
; tween pH 6.3—6.6, noticed in the
control ang By plants, do not appear in Py 2 Plants, byt the ISoperoxidage
at pH = 735 18 highly evident. Tt jg bossible that the higher Variability
of peroxidase forms in PV, plants should contribute tq their Vigour ang
resistance to external factops,

Number of isoesterases (Fig. 2), PY,

In the PV, plants there
appeared a new and very cleay band at PH =77, in PV, plants we
found 5 bands at pPH 7.8~8.1, Which are absent in p 1y With only slight,
traces Occurring in controls,

Changeq blants haye also appeared in Atropq belladonna, for éxample
one with yellow ﬂowers, fruit ang Seeds in Pplants irradiateq With 3 kR
(designateq p 1) According to “The Flora in Omania”, gych ‘forms

Seem to exist jp natural Populations, g, From the plants Irradiateq
With 20 kR, in general more vigorous, We isolated o Smaller plants, with
better developed Stem i ifi

S, & richer 1'arn1fication, Smaller, thicker and leaveg
of a dark green colour, Thege Plants

S have been denoteq PA, ang PA,.
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PA, plants haq 4 Similar alkaloid cq

' : ) ntent as the controls. T

tg%/alk?llmd content of PA, and PA; was signifieantly superi01-11(58(;‘“3‘}/l ag%?i’

't 0, Tespectively, more than in controls). At the Same time, the Ototal

ni rog;n and the free amine nitrogen content are high (Table 1’2)
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We have also identified quantitative anqg
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ant has no peroxidase
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The quantitative and qualitative differences of the investigated
enzymes in the modified plants of Vinca minor and Atropa belladonna
reinforce the idea that they are not mere modifications (phenocopies),
but reflect a changed genetic nature in these plants.
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1 1 1]}
L1 7 1 2 zzz 2 2 -6‘3
2 3 e 3 #[65
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By o :?.5 ‘o 5 > Te8
51, A : 15 [70
< S 7 7 8 1 7.2
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° 8 9 7.7
...... 10 B
] 9 78
olb -
10 80
2] - 11 L 81
=B 8 12 52
7 | 84
i | ols7
Fig. 4. — Schematic zymograms of isoesterases from leaves of Alropa

belladonna 1..

CONCLUSIONS

— A gamma-ray treatment has induced changes in growth, content
of soluble sugars, free amine nitrogen, total nitrogen and alkaloidsf in
Vinea minor L. and Atropa belladonna 1..

— We have not identified a clear relation between the irradiation
dose and the analysed parameters.

) — Generally, the irradiated plants have a low alkaloid content
in comparison with the control ones. In Vinca minor the alkaloid content

“decreases in time (as the culture gets older), while in Atropa belladonna

iﬁicreases, reaching maximum values in the 3rd vegetation year.
L . . .

) — By means of gamma-ray we have cbtained, in both Species, forms
with changed phenotype, which differ from the control plants in respect
of morphology, alkaloid content, isoenzymes with peroxidase and esterase
activity. They seem to be stable forms and some of these plants are
promising for agriculture.
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“Stejarul” Research Station waters. In this respect, besides other consequences of the intensify-
5648-Pingdrati-Neam{ ing human activity, there is a considerable increase in the quantity
of nutrient matter drained into the water (from the polluted air, the
fertilized soil and from domestic and industrial waste water effluents);
this increase in food availabilities determines acceleration of the natural
eutrophization rate with serious consequences for the water quality.
The eutrophization process, which can be detected by some physico-
chemical indicators, is also apparent in the intensive development of
the phytoplankton. As it was previously shown [13], the autotrophiec-capa-
city of a lake is an ideal criterion for establishing a scale of trophicity,
which should be completed with some more parameters in order to be
of use in all practical cases. The examination of the data on the primary
production in numerous lakes has shown that it is not possible to obtain
an undoubtful simple correlation between the broductive capacity and
the character of trophicity because of several impediments, such as : the
methods used, the reference values chosen, ete.
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Ampng the rather varied methods for the determination of the
Planktonic primary production and productivity [6], [8], [12], the 1aC
method acquired internationga] recognition. Although it wag conceived
to investigate the assimilatory capacity of the marine Phytoplankton

primary production of any aquatic environment, whether marine, brack-
ish or fresh. Qonsequently, lacustrine primary production has been inves-
tigated by this procedure in different types of lakes.

After the introduction of the C method in the marine planktonologic
research along the Romanian coast [2], the radiobiological method was

applied in the indigenous limnologic research in 1978, by the present
experiments,.

MATERIAL AND METHOD

Bicaz (Fig. 1) it was made use of @ pontoon built by I.C.P.G.A.l, made
up of a floatable frame Supporting transparent plastic sacks filled with

Fig. 1. — Chart of the Lake Izvoru
Muntelui-Bicaz with the working point.

Workrve posyr
4‘-\

lake water : various chemical compounds were added into the sacks,
a8 such or in mixture, in the following  experimenta] variants :

1. control (lake Wwater) ;

2. igran (0,07 mg 1-1);

3. CusSo, (1 mg 171);
e e

1 Research and Design Institute tor Water Management, Bucharest
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>

- Aly(80,); (30 mg 1) 4 additions of N (0.3 mg 1- NaNO,)
and P (0.03 mg - NaH,PO,);

5. FeS0O, (60 mg 171) - Ca0 (30 mg 1) + additions of N (0.3 mg
171 NaNO,) and P (0.03 mg 1-1 NaH,PO,);

6. CuS0O, (1 mg 1) + additions of N (0.3 mg 1+ NaNO,) and P
(0.03 mg 11 NaH,PO,);

7. Al(S0,), (30 mg 11);

8. control (lake water) ;

9. CaO (60 mg 1) + FeS0, (30 mg 1-1);

0. control (directly from the lake, without the ‘“sack effect”’).

The phytoplankton samples were collected from the sacks at 2.5 m
depth after 24 hours since the addition of the chemical compounds, in
July, and from those at 0, 2.5 and 5 m depth after 82 days, in September.

The 14C method [11] in sitw (cf. [10]) was used, by the liquid scin-
tillation procedure [5]. Each of the (two) transparent and (one) dark
bottles containing the phytoplankton to be exposed to the action of
the chemical compounds and the control samples as well was inoculated
with 1 ml N aH™CO; solution and then sunk again at the initial depth,
under natural photic, thermal and stirring conditions. The duration of

in standard polyethylene vialg (With previously determined background)
by means of a Packard Tri-Carb spectrometer model 3385 (at - 5°0)
at I.F.I.N.2

As distinet from the measurement of filter radioactivity with a
Geiger-Miiller counter, the utilization of the liquid secintillation procedure
allowed the diminution of errors due to self-absorption of the material
on the filter and assured g measuring efficiency of 85 %: The following
receipt was used for the measurements : 3 ml dioxan (for filter solubili-
zation) and 5 ml Unisolve3 liquid scintillator. Adequate background and
sample extinction corrections were applied to the results ; each sample
was measured for 1 minute, three times.

by analysis of total carbonic alkalinity (ct. [14]).

According to the specification of the modalities and the signifi-
cance of C fixation in darkness 31, [7], [9], the values obtained from
dark bottles were neither subtracted, nor calculated as bercentage of the
photosynthetic assimilation values, but were used to verify the experi-
mental proceedings (cf. [10]).

2 Institute for Physics and Nuclear Engineering, Bucharest-Mzgurele.
8 Unisolve (Koch Light Lab. Ltd.), a universal liquid scintillator, patented, ready
brepared, a cocktail especially used for aqueous samples.

e EE— |
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RESULTS AND DISCUSSION

The results concerning the influence of some chemical compounds
on the primary productivity level in the Lake Izvoru Muntelui-Bicay
“point out different values in the two seasons — July and September -
due to both the changes of the environmental agents and the effect
of the tested chemical compounds in time. Thus, the values are gene-
rally greater in July — between 15.8 and 123.3 mg C m-3 day = — ag
compared to those in September — between 1.3 and 56.8 mg C m -3
day 1 — although the water transparence was lower in J uly (Tables 1
and 2); during the above seasons, the main primary producers were
Dinobryon sociale Ehr., Cyclotella comia (Ebr.) Kiitz., Asterionella Sformosa
Hass. and Micractinium Sp. (Cérdus, personal communication).

During the summer season, the primary productivity reached
maximum values at 2.5 m in control Samples 8 (123.3 mg € 1 -3 day 1)
and 10 (108.5 mg Cm=% day) from the sacks (Table 1); control 8
showed 13.69% stimulation a8 compared to control 10 from the lake.
Values of the same order were found in the experimental variants 4 and
6, though the latter showed g 48.0% stimulation in comparison with
control 10. The lowest values, due to the strongest inhibitory effect of the
chemical compounds added, were found in experimental varianss 255357
and 9, showing 85.4 Y0, 83.8%, 28.9% and respectively, 38.1% inhibition
as_compared to control 10.

During the autumn, after 82 days since the addition of the chemical
compounds, the primary productivity values were considerably smaller ;
the maximum value of 56.8. mg € m-3 day ! was reached in the control
sample 10 on the surface (0 m) (Table 2) and a decrease of the values
from the surface to higher depths (2.5—5 m) was also found. The inhibi-

tory effect of all tested compounds ranged between 71.3—93.6% as
compared to control 10.

. The experimental data show the immediate inhibitory effect of
igran, CuS0,, Fe80, - Ca0 with additions of N and P, Aly(80,), and
A S Table 1 '

Values of in situ (2.5 m) planktonic primary productivity in the Iake Izvoru Muntelyi-
Bicaz in July, 1978

Experimental| Horizon !Tf;}:?}b’“ “ L“:i]t‘;‘“' T°“Z£r°em' O,  Mineral C|Assimilated G
st ‘ | -1 -1 —-3dav—1
variant | (m) | i ! (1) ©C) (mg 171 | (mg 1 ) (mgm—3day~1)

1 2.5 1.20 84 20.5 10.24 21.3 48.3
2 2.5 1.35 134 20.5 9.46 18.0 15.8
3 2.5 1.10 156 20.5 10.16 16.9 17.5
4 2.5 1.30 144 20.5 10.24 17.8 105.8
5 2.5 1.55 112 2.5 9.46 12.6 41.5
6 2.5 1.20 128 20.5 10.09 15.7 113.8
7 2.5 1.45 105 20.5 10.95 18.3 77.1
8 2.5 1.35 96 20.5 10.40 19.3 1233
9 2.5 1.00 108 20.5 5.80 6.0 67.1
10 2.5 1.45 240 20.5 9.85 13.8 108.5
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Table 2

Values of in situ (0—5 m) planktonic primary productivity in the Lake Izvoru
Muntelui-Bicaz in September, 1978

i i A i y 1i ssimilated C
Experimental| Horizon Transparence | Temperature 0, Mmeral C Assmli C
5ariant (m) (m) 6] (mg1™) | (mg 1Y) |(mg m™3 day ™)
0 18.5 8.37 18.02 gg
2.5 2.70 17.8 8.06 17.42 :
1 5 17.0 7.59 17.42 2.8
0 18.5 8.52 18.60 1:3
2 2.5 3.30 17.8 8.06 19.76 2.2
5 17.0 7.90 18.58 27
0 18.5 9.61 19.74 1.6
3 2.5 1.90 17.8 8.68 19.16 4.0
5 17.0 8.37 19.16 5.9
0 18.5 9.92 15.19 14.1
4 2.5 2.30 17.8 8.68 14.59 3.6
5 17.0 8.21 14.59 3.0
2 (0530 T 18.5 8.37 5.93 13421
2.5 2.20 17.8 8.68 6.4 &
: 17.0 8.21 8.59 7.8
0 V 18.5 8.21 19.74 g.o
2.5 2.30 17.8 8.52 19.16 25
; 5 17.0 8.06 19472 1.7
0 18.5 9.14 16.28 4.4
7 2.5 2.80 17.8 8.52 16.84 4.8
5 17.0 8.06 16.84 3.1
0 18.5 8.68 17.48 14.1
2.5 2.90 17.8 8.06 17.48 5.7
; 5D 1740 7.75 17.87 243
0 18.5 8.37 7.43 21.3
2 2.40 17.8 8.68 8.(_)1 1322
) 55 17.0 9.30 8.59 6.2
0 18.0 8.06 19.80 56.8
: 2.5 2.10 17.5 8.06 19.02 30.9
it 5 16.7 8.68 . 18.44 754

CuSO FeS0,, as well as the inhibitory effect of all compounds in
time 4-%(;speeial‘ll’y that of igran and CuSO,. In the course of time Alzg S0,),
with additions of N and P, FeSO, with the same addlt{ons and CaO -
FeSO, determined an increase in the assmilatory capacity as compared
to controls 1 and/or 8; the presence of the major nutrients N and P,
with an important role in the photosynthetic assimilation of the plank-
tonic primary producers, could be an explanation for this stimulating
effect, which is however annihilated in the presence of CuSO,.

The values obtained simultaneously after the Winkler method,
which was applied comparatively, proved to be uncertain ; thus, e.g.in
July, in variant 1, O, concentration was 0.79 mg 171 at 0 m and 0.00
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mg 1t at 5 m depth ; in variants 2, 3 and 9, O, concentration was also
Zero ; at the same time, in control 10, it took smaller values than in the
éxperimental variants with toxic compounds, and not farther than 2.5 m
depth : 0.11 mgl= at 0 m, 0.1 mg 17 at 2.5 m and 0.00 mg 171 at 5m!

CONCLUSIONS

, 1. The 14Q method by liquid scintillation counting wag introduced
In the Romanian limnological research, using NaH4C0, a5 indigenous
source.

2. Under the given experimental conditions, the 4¢ method gave
better results, as compared with the Winkler method.

. 3. The planktonic primary productivity of the Lake Izvoru Mun-
telui-Bicaz during 1978 was 108.5 mg C m=3 day-1 in J uly (0 m depth),
and between 7.4 — 56.8 mg Cm-3 day, in September (0—5 m), indicat.-
Ing the mesotrophic feature of this dammed lake.

4. From the chemica] compounds tested, igran, CuSO and AlL,(SO
showed the strongest inhibitory effect on tileb ass’ilni]atoi’y capaégtv 4(3%
the planktonic primary producers. .

5. The inhibitory effect of the tested chemical com i

i bounds ranged
within 2.4 — 85.4%, after 24 hours and within 71.3 — 93.6 9, after 82 dgys
since their addition, as compared to the control sample.
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THE PARASITIC AND SAPROPHYTIC MYCOFLORA ON
POA PRATENSIS L. IN THE CONDITIONS OF USING
VARTABLE NITROGEN FERTILIZER DOSES

BY

ALEXANDRU MANOLIU, MIHAI MITITIUC, MIRCEA RUSAN

The authors present the results concerning the influence of different nitrogen
fertilizer doses on the appearance and frequency of the parasitic and saprophytic
mycoflora on Poa pratensis I..

The application of some high nitrogen fertilizer doses determines the sensibility
of Poa pratensis plant to some pathogenic agents and the Increase of the number
of saprophyte fungi species.

In the two bapers already published [3], [4], were presented the
results of observations concerning the influence of some variable nitrogen
fertilizer doses on the mycoflora of two fodder Graminaceae, which were
placed [9] in the following groups : plants with a raised fodder value
(Agrostis tenuis) and good fodder plants (Festuca rubra). As a result, it
was concluded that the one-sided application of a high amount of nitro-
gen fertilizers diminishes the resistance of Agrostis tenuis and Festuca
rubra to some diseases, especially mildew, rust and septoriose. Our results
confirm the literature data, on this matter : Wingard, 1941, Coons, 1953,
Stakman and Harrar, 1957 (mentioned after [1]), Tr. S&vulescu [10],
[11], E. Ridulescu [7], [8].

This paper presents the parasitic and saprophytic mycoflora, on
Poa pratensis L., which belongs to a group of very good fodder plants.

MATERIAL AND METHOD

Our researches were made in 1974 —1978 in the same conditions as
for the Graminaceae previously studied. The experiment having 18 variants,
arranged in ILatin rectangular, was conducted in Biliceana village,
Suceava county. All variants — except for the control — were fertilised
with P 60 4+ K 60 kg/ha, every autumn as superphosphate and potas-
sium salt. The nitrogen was applied as ammonium nitrate in spring and
then it was fractionated after every harvesting.

During our experiments the nitrogen fertilizer doses were used as
follows : 1974 — April 10, June 22, August 8;

1975 — April 2, June 1, July 15;
1976 — April 10, June 2, July 20;
1977 — March 28, May 25, July 22;
1978 — April 5, June 1, July 20;
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-Out of the 18 variants, the following ones were chosen for our stu- 5 Table 1
dies : 'V, — N 53.3 -+ 53.3 + 53.3 kg/ha, V3 — N 107 4 107 4 107 The parasitic and saprophytic mycoflora on Poa pratensis in the conditions
kg/ha, V;, — N 16041604160 kg/ha. With each variant studied, having of variable nitrogen fertilizer doses
an area of 100 m? (10 m X 10 m) the Poa pratensis samples were minute- ron
ly studied so that the pathogenic agents and the degree of plant Species of fungi | Year v ynge > =
atfection could be estimated. The presence of fungi, especially of patho- 12 _ V13 Vi
genic ones, was estimated by observing the characteristic symptoms of ; L S L S L )
illness and microscopically counting the fructifications on the atfected 1 2 4 5 6 5 8
organs by a stereomicroscopic lens.

For an easier interpretation of our results and considering the group - }g;g - == | = =] -
of plants studied, we used a simplified scale of notation for fungi pre- Erysiphe graminis wel — | || ||
sence (for parasite and saprophyte) made of three qualifying marks : 1977 | = | = | 44| + il _
+ = ocecasional fungus incidence 1978 | — | = | — | — |44+ +
+4-+4 = average fungus incidence }g;g — | — [ = | =1 = ¥
44 = high fungus incidence. Migdasphasnslla Thi- e | — : Tl==7=

gissima 1977 | — s Firs _ — |~

1978 | = | ~ [ — | — | — | ++

RESULTS AND DISCUSSIONS T — = = =
Puccinia poarum 1976 | — — S — | ++ :

The doses of nitrogen fertilizer applied had also influenced (as in ig;g ii ol it el i | e
the other two cases of fodder Graminaceae species already studied) the WL T tAA) — bt —
frequency of the parasite and saprophyte fungi and the degree of illness 1975 | — | — _'l'_ - +_‘_"_+ oo
of Poa pratensis. In 1974 — 1978, 21 species of fungi were identified on Phyllosticta crasto- 1976 ] = | = s | o ] — | =
Poa pratensis (Ascomycetes = 2 species, Basidiomyeetes = 1 species, Pyl 1977 | -~ | — | — | — | — | —
Deuteromycetes = 18 species), being distributed every year, as follows : :Z;i s dlt| WA (sl [ + -
1974 — 21 species, 1.975 — 13 species, 1976 — 10 species, 1977 — 12 spe- Photia graniinis fgbs | o e | e o
cies, 1978 — 20 species (Table 1). One can notice from this table that the Mol o o] o (3= FE
increase of the applied nitrogen fertilizer dose produced also the increase 1977 | = | e ram | o ] o
of the number of fungi species which were identified in the respective | 1978 | — + | = | — + | ++
variant. The greatest number of fungi species was identified in variant 1974 | — + — + | ++ | =
no. 14, to which the maximum quantity of pitrogen fertilizer was applied Pyrenochaeta lep- }332 - _t i =
(480 kg/ha of active substance), in 1974 and 1978. In these two years, the tospora 1977 | — | — | — | ++ +:+ =
climate conditions were propitious for the appearance of pathogenie agents, 1978 | — | — | = | — | ++ +— +
too (1974 — 776 mm precipitations; 1978 — 663 mm precipitations). 1974 | — | = | — | ¥+ | = T
The rust produced by Puceinia poarum appeared every year, in all the o 1975 | — | = | = | — | — | =
variants, noted with -4+ and -4+, the most sensitive being the L s :g;g el T e B g [
Poa pratensis from variant no. 14. 1978 | — il Bl sy =

In contrast with Agrostis tenwis and Festuca rubra which were para- 1974 | = [ = |[+3%4| = [FEF[ =
sited by 7 species and, respectively 5 species of fungi belonging to Septoria, P b Bl Rl Bl Bl el

2 : ¢ L scochyta gramini- 1976 | — aia e —

on Poa pratensis only one species of this genus was found, whose presence cola 1977 | ++ ; i a3

] i i i P ; - |F+++ = | ++ | —
was noted, all these years, with + - in variant no. 14. Poa pratensis 1978 | ++ | — |da4| — |
became sensitive to septories attack due to the high doses of nitrogen To7d | — |—— NI T e —
fertilizer, our observations refuting some literature data on the importance : 1975 | == | = | & | 0| | —
‘of nitrogen fertilizer in septoriose. Thus, Pritchard and Porte (mentioned Stag(;nospora cur- 1976 | == | == | o | + |41+
after [8]) studied the fertilizer’s influence on the intensity of the Septoria e LI Bl Bonl ol Il B
lycopersiei attack on tomato cultures; they concluded that the foliage T e . Wtk W Pl M
increased and the fungus attack was lower. iRl el Bl B Rk

We must also say that in the variants treated with nitrogen ferti-- Stagonospora gra- 1976 | == | = | = | — | — | —

: % ; : s s ; minella 1977 | — o i sdes b
lizer the number of saprophytic fungi grew, having a negative role in 1978 | — | — | — - e
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Table 1 (continued)
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Leplostroma her-
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Epiceccum purpu-
rascens
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1975
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Drechslera stage of
Cochliobolus sativus .

1974
1975
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Periconia pycnospora
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1978

Allernaria alternata
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the preservation of the hay, determining its degradation. Before the sapro-
phytic stage, some of these fungi may be pathogenic, causing different.
diseases, such as the ‘“‘cladosporiose” of Graminaceae, induced by different:
species of Cladosporium genus, especially C. herbarum. Also, toxicity
of Cladosporium herbarum extracts for the animals was proved [5].

In Table 2 there are comparatively presented the genus of parasitic
and saprophytic fungi on the three species of Graminaceae which were

Table 2

The distribution of parasitic and saprophytic fungus
genera by studied Graminaceae

Graminaceae .
Agrostis | Festuca Poa

tenuis rubra pratensis
Fungus genera

Erysiphe
Leptosphaeria
Mycosphaerella
Puccinia
Phyllosticta
Phoma
Pyrenochaeta
Coniothyrium
Hymenopsis
Ascochyta
Diplodia
Septoria
Stagonospora
Phaeoseptoria
Hendersonia
Leptostroma
Dinemasporium
Vermicularia
Cladosporium
Drechslera
Epicoccum
Periconia
.Alternaria

Total

HHMHNHHHI ] l\DD—*[ )—Al r—u—u—svu»—»-a[ -

[ ) l |HP‘NMHM&HH\‘]HH[‘]HHHH[M]
-] .
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studied. From this table. we notice that most of the fungi species were
found on Agrostis tenuis (28 species) and the fewest on !Poa pratensis
(21 species). Agrostis tenuis seems to be the most sensible to the fungi
attack in the conditions of the applications of variable doses of nitrogen
fertilizer. This was also established from the analysis of this plant sensi-
tivity to the attack of rust and septoriose, which were manifest with
maximum intensity.

The genera having the greatest number of species were : Septoria,
Vermicularia, Hendersonia, Stagonospora, Epicoceum. From this table
we also notice that some genera (Coniothyrium, Mycosphaerella, Diplodia,
Phaeoseptoria) were identified only in one of the studied Graminaceae,
while other genera (Phyllosticta, Septoria, Ascochyta, Stagonospora etc)
were identified in all the three species of fodder Graminaceae.
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CONCLUSIONS

' . 1. The one-sided applications of some high doses of nitrogen fertilizer
led.to a sensitization of Poa Ppratensis plants to the rust, mildew and sep-
torIQSe. There is also an increase in the number of saprophytic fungus
Species. :

: 2. The effect.of the application of some nitrogen fertilizer doses on
the appearance of Some parasitic and Saprophytic fungus species was
more reduced when these fertilizers were given fractionated, than when
applied in g single dose.
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VIE SCIENTIFIQUE
—_— e

Zum 80. Geburtstag von Dr. Margit
Dracinschi

Die von Prof. Dr. Mihail Gusuleac an der
Universitit von Cerniuti zu Beginn dieses Jahr-
hunderts begriindete botanische Schule hat Lehr-
krifte ausgebildet und gefordert, welche sich in
verschiedenen Zweigen der Botanik ausgezeichnet
haben. AuBSer den Studien iiber Floristik, Taxono-
mie, Abstammungs- und Entwicklungslehre (Thallo-
phyten und Cormophyten), Okologie, Geobotanik
und Phytosoziologie, Anatomie und Karyologie u.a.
haben schon damals die Untersuchungen iiber die
Zytologie mancher Pflanzengruppen nicht gefehlt.

Unter den ersten Dbei uns unternommenen
Untersuchungen iiber die Spermatogenese bei ge-
wissen Bryophyten, wie diejenigen von P. Eftimiy
an Bucegia romanica (1933), von A. Miihldorf bei
Sphagnum (1930) und Lebermoosen (1931), sowie
bei Pflanzen im allgemeinen (1931), nehmen die
Untersuchungen iiber Pteridophyten von Dr. M.
Dracinschi (Abb. 1), welche in den Jahren 1930—
1932 veréffentlicht -wurden, einen besonderen
Platz ein.

In Suceava am 17.111.1900 geboren, besucht M. Dracinschi die Grundschule (1906—
—1911) und die Oberrealschule in Cernfuti (1911—1918). Bei der Reifepriifung erhielt sie die
Note ,,Sehr gut, mit Auszeichnung‘. In den Jahren 1919—1923 studiert sie an der Abteilung
fir Naturwissenschaften der Wissenschaftlichen Fakultit der Universitit von Cerniuti und
legt auch die Priifung in Philosophie und Pidagogik ab (1922).

Im akademischen Lehrbetrieh bekleidet sie die Stellung eines Assistenten am Botani-
schen Institut unter der Leitung von Prof. Dr. M. Gusuleac, Wissenschaftliche Fakultit., Im
Jahre 1925 erwirbt sie den Titel eines Lizenziaten der Naturwisseschaften und besteht die Eig-
nungspriifung als Assistentin (1928). Darauf erfolgt ihre Ernennung zum Leiter des Praktikums
(1929) und wirkt als solcher bis zum Jahre 1940, Mit ihrer Dissertation iiber ein viel miihselige
Kleinarbeit erforderndes Thema der Zytologie uzw. iiber die Spermatozoiden der Pteridophﬁn,
erwarb sie am 11.Febr. 1933 die Doktorwiirde im Hauptfach Botanik.

*

Thre wissenschaftliche Tatigkeit zerfillt in zwei Perioden.

Die erste, tschernowitzer Periode (1923—1941), wihrend welcher die Vervollkommung
und Behauptung auf einem grundlegenden Gebiet der Zytologie, dem Studium der Spermato-
zoiden bei den Pteridophyten erfolgt, findet ihren Niederschlag in Verﬁffentlichungen, welche
heute als klassisch gelten und im Fachschrifttum vielfach zitiert und anerkannt worden sind,

Ihre Forschungstitigkeit betreffend die Spermatozoiden der Pteridophyten ist wohlbe-
kannt. Sie entfaltet sich sowohl am Mikroskop. als auch im Gewichshaus (Kultur von Vorkei-
men und Keimpflanzen), wobei eine sinnvolle Methodik und Technik zur Anwendung gelangt,
um die Entwicklung, die Morphologie, die Zytologie und Physiologie der Spermien dieser
Gruppe niederer Cormophyten aufzukliren. In diesen Arbeiten werden die Fortbewegungsor-
gane der Spermien (Stamm, GeiBeln) eingehend analysiert, sowie gleichfalls die Kerne, das
Plasma und der Plasmarest in den Spermien zahlreicher Gattungen und Arten der Farnpflan-
zen ; die Ergebnisse dieser Untersuchungen finden sich in drei Arbeiten (1930—1932) (s. die

Literatur).
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-(Selayinella, Equisetum, [Isoétes und Gattungen der Filicinae Ieptosporangialae: Pilularia,
Salvinia), Aut Grund taxonomischer Richtlinien werden dichotomische Bestimmungsschlijs-
sel aufgestellt, wobej entweder die Anzahl der GeiBleln (2, 25, 25—30, 40— 50) oder deren
Ansatzweise (eeinrihig, zweireihig, dreireihig im vorderen Teil der Spermatozoiden) verwendet
wird, sowie auch andere Eigentiimlichkeiten, wie die Korperform (walzenﬁ)'rmig, bandférmig—
ellipsoidisch usw.). Es wurden dabei auch bei gewissen Vertretern dieser Pflanzengruppe die
Ergebnisse anderer Autoren zum Vergleich herangezogen,

Die Besprechungen ihrer Arbeiten in den F chzeitschriften sind voll des Lobes : Berichte
iiber die wiss, Biologie (16, 1931, s. 777 ; 26, 1932, S. 300 ; 26, 1933, S. 498) ; Zeitschr. f. wiss.
IMikroskopie (48, s. 261); Bot. Zentralblatt (161, Neue Reihe, 19, 1931, S, 41; 163, Neue
Reihe, 21, 1932, s. 45) ; Fortschritte der Botanik I, 47— 48 (Geitler, Morph., 1932).

Die Arbeiten von M. Dracinschi werden in zahlreichen botanischen Werken und Lehr-
biichern angefiihrt, wobei manche Ergebnisse in den Text aufgenommen ung Zeichnungen
wiedergegeben wurden, wie z.B. in E. Strashurger (1939), in R. Wettstein (4. Aufl., 1933,
S. 394, 401, 414 u.a.). Ihre dritte Arbeit (1933) wird auch in dem Handbuch von K. Schnart
»sMonographie zur vergleichenden Zytologie I, Zyt. des Geschlechtsapp. der Cormophyten“,
Sammlg, Borntraeger, Berlin (1941) angefiihrt ; auch in manchen Lehrbiichern unseres Landes
fanden die Arbeiten von M, Dracinschi Aufnahme,

In der zweiten Periode ihrer wissenschaftlichen Tatigkeit (1941—1962) arbeitete sije
‘zZundchst (1940—1941) als wissenschaftliche Hilfskraft am Botanischen Instityt der Martin
Luther-Universit 4t in Halle/Saale unter der Leitung von Prof. Dr, W. Troll. In den néchsten
20 Jahren wirkte sie zuerst als wiss, Hilfskraft (1941— 1943) und
-(1943—1962) am Botanischen Institut der Versuchs- und Forschungsanstalt fiir Weip - Obst-
‘und Gartenbay in Geisenhcim/Rhein, Wo sie sich unter der Leitung von Prof, Dr. H, Schander]
‘mit gewissen Problemen aus dem Aufgabenkreis ~der angewandten Botanik uzw. mit mikrobiolo-

Als Mitarbeiterin von Prof. Dr, H, Schanderl erscheint sie in folgenden Arbeiten : Bres-
lanomyces, eine lastige Hefegattung in flaschenvergorenen Schaumweinen (1952); Uber die
Aufgiarung von Naturapfelweinen zZu Apfeldessertweinen; Uber das Vorkommen von Flagella-
ten in frisch gekeltertem Apfelmost und Apfeltrestern.

Die Ergebnisse dieser Studien wurden aufgenommen ins Handbuch der Kellerwirtschaft
II, Hugo Schanderl : »Mikrobiologie des Mostes und Weines«« (Stuttgart, 1959).

b ¢

In ihrer Lehrtitigkeit wirkte Dr. Dracinschi als Assistent (1923— 1928) und als Leiter
des Botanischen Praktikums (1929— 1940) iiber die Pflanzentaxonomie; zu ihren damaligen
Studenten zihite auch der Verfasser vorliegenden Artikels (1931/32 — 1932/33). Wir Studenten
schitzten ihr péidagogisches Feingefiihl und ihre wissenschaftlichen Fdhigkeiten sehr, die sie
aul unsere Unterweisung und bei der Uberwachung im Labor und im Geldnde verwende te,
Spiter warde ich ihr jtingster Kollege und bewahrte ihr 8egeniiber weiterhin Respekt und A ner-
kennung. Sie hat uns moch in spiteren Jahren liehenswiirdigerweise durch die Zusendung von
Fachschriften ausgeholfen,

Am Institut von, Geisenheim/Rhein bestand ihre Lehrtitigkeit in der Leitung des
Praktikuns und in Vof'lesungen tiber systematische Botanik.

-Analyse des Aufbaus der Spermien bei Pteri

179

VIE SCIENTIFIQUE

: s A \p hungs-
d die verdienstvollen Ergebnisse }hl er Forfc
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NICHIFOR CEAPOIU, Bvolutia speciiloy (Die Entwicklung der Arten)
Edit. Academiei, Bucuregti, 1980, 288 .

Das Buch des Herrn Nichifor Ceapoiu ist eine Synthese unserer Kenntnisse iiber den
Ursprung der heute bekannten Organismen. Der Verfasser bemiiht sich besonders alle Angaben
in Einklang mit seinem eigenen Denken zu bringen, mit der Vervollkommnung einiger origi-
nellen Ideen als Ergebnis seiner anerkannten Téatigkeit als Genetiker, der $0 manche neue
systematische Einheit aus der Pflanzenwelt beschrieben hat, zu geben. An vielen Stellen gelang
es ihm den Dingen eine solche Auslegung, ganz besonders von einigen Phénomenen, als Ansich-
ten iber die Evolution im allgemeinen, zu geben. Indem er eine gediegene Kenntnis fiir die
wissenschaftliche Beweisstellung verschiedener Gesichtspunkte gebraucht, hat er verschiedene

zu tiberleben. Zu all diesen Fragen, auch die zahlreichen Beitrdge und Untersuchungen der dama-
ligen wissenschaftlichen Moéglichkeiten berﬁcksichtigend, hat der Verfasser versucht all diesen
gestellten Anspriichen zu antworten, indem er zu den Worten Ch. Darwin’s in seiner s, Entste-
hung der Artenc (1859) griff, der hier, dem entsprechenden Zustande der Wissenschaften,
S0 zur Klirung einiger schwierigen Probleme beitrug. Die Fortschritte, welche auf verchie-
denen Untersuchungsgehieten gemacht wurden und welche 8anz besonders in letzter Zeit gewal-
tig vor sich 8egangen sind, haben so manche Aspekte die Evolution betreffend eine gediegene
und komplexe Antwort crhalten, ohne jedoch den wirklichen Bildungsvorgang der Lebewesen
auf unserer Erde zu kennen, wie deren intime Mechanismen der Entfaltung der Art-Entwick-
lung in der Vergangenheit, sowie auch heute, welche trotz aller Errungenschaften unserer
Kenntnis, fortwihrend aktuell sind.

Der Verfasser #uBert die Hoffnung, dafB die Fortschritte welche im Rahmen der biolo-
gischen Wissenschaften erzielt werden, zu einer Lésung der Evolutionshiologie in solchem
Mage heitragen wird, daB einige noch unklaren Aspekte allméhlig geklirt werden.

In den 14 Kapiteln welche der Verfasser in seiner »Evolution der Artenc vorbringt
und fiir die Aufkldrung der Probleme vorteilhaft sind, betont er besonders im 8. Abschnitt
die Grundziige der Genetik iiber die Bildung der Arten und setzt seine AuBerungen im 9.
Abschnitt (vielleicht der bedeutendste) die Mechanismen der Artbildung oder Speziation fort,
bei welcher Gelegenheit er auseinderlegt was er unter »nSpeciation‘¢  versteht und wie die
Vielfalt der Entstehung der Organismen vor sich ging und welche die Faktoren sind die zur
Erscheinung und Entwicklung der Lebewesen fiihrten, Er mifBt bei dieser Gelegenheit den
Chromosomen, in deren charakterischem Zustande, eine gro3e und wichtige Bedeutung zu,
die zur Bildung der Biologie als umfangreiche Einheit beitrugen.

Desgleichen geht er auf die Art und Weise der Evolution niher ein, sich besonders
auf die phyletische Evolution beziehend und aut deren Ziige mit charakterischen Eigentiim-
lichkeiten und epdet mit einem Abschnitt welcher seinen eigenen Gesichtspunkt iiber die
darwinistische Evolution vorstellt dabei auch iiber den modernen Neo—Darwinismus,
sowie auch iiber die neodarwinistische Evolution sprechend. Er gibt Erklarungen iiber die
adaptative Strahlung in der geologischen V ergangenheit, sowie iiber die Gegenwiirtige und iiber
die Faktoren die sie bedingen. Er bespricht die Richtungen der Evolution und die Krifte néher
welche diese bedingen, und auch die Geschwindigkeit der Entwicklung in der Natur. Er beendet
seine AuBerungen iiber den ,,Schliissel¢ der transspezifischen Evolution, iibergeht aber nicht
die Mikro- und Makroevolution, sowoh] die intraspezifische als auch die transspezifische, die
letztere und deren genetischen Grundlagen betonend. Er bespricht auch die héheren Katego-
rien von Organismen. p

Die Arbeit im allgemeinen betrachtend, kann man sagen, daB3 in unserer Literatur auf
diese Weise ein Gesichtspunkt des Verfassers erschienen ist, der die Mehrzahl der sich im
Umgange befindenden Daten der Biologie, die ganz besonders mit der Evolution in Verbin-
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‘dung sind beriicksichtigt hat. Das Werk entspricht den Anforderungen der wissenschaftichen
Forscher der Biologie, speziell jener der Genetik, sowie auch allen denen die sich mit der Exis-
tenz und mit dem Leben der Organismen, sowie deren Entwicklung in der Verangenheit,
beschiftigt haben. Die griindliche Kenntnis des vom Verfasser Vorgelegten kann als wichtiges
Ergebnis eines groflen Biologen angesehen werden, der in seinem Leben diesem Thema lange
Zeit gewidmet hat, bis es ihm letzthin gelungen ist eine zugéngliche, bereugende und gut doku-
mentierte Synthese, welche eine personliche und originale Note triagt, zu geben.

Ion T. Tarnavschi

L. ANGHEL, AURELIA BREZEANU, N. TOMA, Ultrastructura celuler
vegetale (Die Ultrastruktur dey Pflanzenzelle), Edit. Academiei,
Bucuregti, 1981, 206 S.

Das von den obigen Verfassern veréffentlichte Buch ist ein bedeutender Beitrag, vor-
laufig einzig in der ruménischen Literatur und wenig bekannt in der des Auslandes.

In 114 Tafeln mit 176 Teilfiguren auf 206 Seiten, wobei ein sehr gutes Papier verwen-
det wird, wiedergibt die Arbeit besonders genaue Abbildungen aus der Pflanzenwelt und
zugleich auch deren Funktion, den Chemismus und den Metabolismus der Pflanzenzelle, die
aus eigenen Untersuchungcn entnommen, den Mitarbeitern nicht nur Kriterien fiir die Selek-
tion von Angaben boten, sondern auch die Méoglichkeit gahen einige kritische Analysen zu
machen. Dies wurde in den letzten Jahren moglich durch die Einfithrung und Verallge-
meinerung der Elektronmikroskopie in den gegenwirtigen Untersuchungen der Zellbiologie,
und auch durch die Verbesserung der zytochemischen Technik und Autohistographie usy.,
welche die strukturellen und funktionellen Zusammensetzungen der Pflanzenzelle der Prokaryo-
ten und Eukaryoten angaben,

Auf diese Weise wurde den Forschern eine Unmenge von Ergebnissen zur v erfligung
gestellt, welche mit besonderem Erfolge verwendet wurden. Ein origineller Beitrag der Verfas-
ser ist besonders die Methode der Kriodecapage und die negative Firbung, die die Beschrei-
bung einiger komplexer Aspekte der Zellbiologie moglich machen. Die Neuheit dieser Arbeit
besteht in der genauen Mitteilung des gegenwirtigen Standes der Forschung der Zellstruktur der
Prokaryoten und Eukaryoten, als auch besonders der Pflanzenzelle betreffend.

In dieser Arbeit werden auch die Zellformationen, deren Struktur und besonders die
Funktionalitst weniger bekannter Tatsachen besprochen und auch gelegentlich wiedersprochen.

Es wurden die Glioxysomen, Peroxysomen, Lysosomen und Lomatosomen besonders
gewiirdigt und zugleich zur besseren Kenntnis derselben in der Pflanzenzelle beigetragen.

Vieles wurde »Iin vivo‘“ und ,,in vitro*, vorziiglich die Phloemzellen, gemacht und die
verschiedenen bedeutenden Einschliisse fiir eine bessere Erkenntnis der Translokation
und des inter- und intrazelluliren Transportes beigetragen.

In diesem Atlas, mit kurzen und vollstindigen Erkldrungen im Texte, ist mit gutem
Ergebnis auch die Erscheinung des natiirlichen Alterzustandes wiedergegeben (hauptsichlich
in Ge\vebekulturen), welche gegenwirtig auch im Auslande untersucht wird.

Nachdem die Verfasser kurzgefaBt und besonders reich illustriert auch die Vielfiltigkeit
der Pflanzenzelle vorstellen, wobei unterschiedlich, submikroskopisch, tiber die Eigentiimlich-
keiten der prokaryoten und eukaryoten Zellen gesprochen wird, geht man zur Ultrastruktur
und zur molekuliren Organisation der biologischen Membran, zum endoplamatischen Retiky-
lum und zur Infrastruktur der Zelleinschliisse tiber, wobei auch die Mikrokérper (betreffend
deren Ursprung und Entwicklung) und das lysosomale System beschrieben werden, sowie deren
physiologische Bedeutung. Weiterhin werden die Mikrotubuli, Zilien und Flagelien diskutiert,
der Kern und dessen mitotischer und meiotischer Ablauf wird eingehend beschrieben, es werden
auch die paramuralen Korper, und die Zellwand erwidhnt, bei welcher Gelegenheit auch der
Ursprung, die chemische Zusammensetzung und deren Ultrastruktur aufgezeichnet wird und
schlieBlich die Verbindung der Zellen durch die Punktuationen und selbstverstindlich der Plas-

modesmen erwihnt, sowie deren Infrastruktur allgemein in dem ganzen vorgebrachten Material
verwirklicht.

Diese Art von Beschreibung der Struktur der Pflanzenzelle mit Hilfe der Elektronenmi-
kroskopie ist eine moderne Betrachtung, welche sich auf die genaue Kenntnis der Pflanzenzelle
mit dem bekannten Lichtmikroskope griindet und bildet selbstverstindlich als Pflanzenzytologie
ein Grundgebiet der Biologie und ist in Verbindung mit der Erkldrung der Lebenserscheinungen
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und auch dieselbe zu erméglichen und leichter zu erschlieen und zu vertiefen, sowie die Vielfalt
der biochemischen und physiologischen Prozesse zu erfassen. g )

Die in diesem Atlas vorhandenen Abbildungen berichten uns iiber die Fundamente
des Pflanzenreiches und gestatten uns die bekannten Kenntnisse. auszubauen und
andere Gebiete der Pflanzenwelt zu erkldren, indem wir uns auf diese Weise mehr der gegen-
wirtigen Wirklichkeit nihern.

Dieses Buch mit Aufmerksamkeit priifend haben wir die Freude festzpstellen, daB der
Inhalt sehr niitzlich und auBerdem jedem der auf dem Gebiete de.r Bio{ogle‘und .l)espnders
der Pflanzenphysiologie arbeitet notwendig ist und weil es imallgemeinen fiir glle Ol_'lentl.erung
sei es von Biologen, Agronomen, Silvikultoren oder Vertretey andgrer (_}eblete die mit dt.’,l'
Biologie verwandt sind besonders wichtig ist, schlagen wir all diesen eine eingehende Kenntnis
der Grundelemente unserer uns umgebenden Welt, vor.

Ion T. Tarnavschi
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