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DIE TORFMOORE ,,LA LACURI“ VON BISOCA
(KREIS BUZAU)
VON
G. DIFORU, R. WALLFISCH, C. PIRVU

The flora (Bryophyta and Tracheophyta) of three peat-bogs in the Bend-Sub-
carpathians (Bisoca, Buziu county) placed at an altitude ol 900 m is presented.
Brachydontium (richodes (Web.) Milde was also found among the bryophytes
collected there. It is a species mentioned only a few times in our speciality literature.

Hinweise auf die Torfmoore von Bisoca, Kreis Buziu, finden wir
bei 8. Pagcovschi (1935), T. Maragescu (1939), C. C. Georgescu (1940),
E. Pop (1950), E. Pop, I. Ciobanu (1957) und E. Pop (1960). Wihrend
in den ersten drei Arbeiten nur ganz allgemeine Daten, fast belanglos
vom botanischen Standpunkt, iiber diese Moore enthalten sind, werden
in den letzten drei jedoch genaue botanische Angaben gemacht.

Die Anwesenheit seltener Moorpflanzen (E. Pop, 1960) veran-
lasste uns die Moore in der Sicht des Naturschutzes zu untersuchen. Aus
unserer Durchmusterung der Flora (Bryophyta und Tracheophyla ) ergab
sich die Ausweisung einiger bisher nicht bekannter Arten, insbesondere
Bryophyta (s. Tabellen I und II), was schon von E. Pop angeregt worden
war. R

Physisch-Geographische Gegebenheiten. Im West-Nordwestteil des
Bisocawaldes befindet sich ein von den Ortsansdssigen ,,La Lacuri‘
genanntes Plateau (,,La Brigada-Hiigel*). Auf einer Wiese steht hier ein
Torsthaus mit einem Acker und einigen Obstbiumen. Nicht weit von
hier liegen innerhalb eines herrlichen Kiefernwaldes (Pinus sylvestris )
von ca. 20 ha Fliche, zwischen 850 und 987 m Hohe, vier kleine Becken,
jedes den Namen eines Sees tragend.

Tines der Becken, der ,,Lacul-Limpede'’, hat eine Ausdehnung von
2800 m2, eine grosste Tiefe von 2,4 m und enthalt schwach mineralisier-
tes Wasser (82 mg/l); der Wasserspiegel ist frei von Vegetation. Die
anderen drei Becken sind ganz oder grossenteils verlandet. Der erste
dieser Seen, der ,,Lacul cu Muschi‘!, hat eine ovale Form von ungeféhr
1,5 ha Oberfliche und ist vollstandig von Moosen, Kraut- und Geholz-
pflanzen bedeckt (Pinus sylvesiris, Betula pendula, Alnus glutinosa usw.).
Die Torfschicht soll eine Michtigkeit von 4,5 m haben und einer Gesamt-
menge von 45.000 m? entsprechen. Der zweite See, ,,Lacul Negru‘‘ ge-
nannt, ist nierenférmig im Umriss, bedeckt eine Fliche von anndhernd
1 ha und weist im nordwestlichen Teil eine offene Wasserfliche auf. Das
Geholz ist ansehnlich und besteht vorrangig aus Saliw cinerea. In der
Mitte betrigt die Tiefe 7,20 m. Die Torfmenge wird auf 22.000 m? geschitzt.
Der dritte Moor-Sece, der ,,Lacul Sec*‘, ist hoher gelegen als die ersten
beiden und ist fast frei von Holzpflanzen. Seine Form ist kreisrund, “die
TFlsche betragt 4000 m?, die Trofmenge entspricht ungefihr 5000 m?®.

Rev. Roum. Biol.—Biol. Végét., Tome 29, N° 1, P, 3—11, Bucarest, 1984
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Die Gesamttorfmenge in den drei Monr ur
geschitzt, D_ie Ablagerung begann indlcfér B%gi%lfﬁ? Phes
Teil wurde in der Buchen-Zeit (Subatlantik)

~ Die Seen entstanden infolge karstischer
stein, welcher den ,,La Brigada‘‘-Hiigel auf

abgelagert [10].
baut [2].

Abb. 1. — Pinus sylvestris— Geholz.

Die Flora der Torfmoore. Die Moostl i
B bl i ore. stlora: mit 39 Arten und einer
‘\,?“}ﬁﬁ.ﬁt.,(Tf‘Pb?He I) ist micht besonders interessant. Hs soll a,bef 1?1?33
) ru‘da, tmsm?fsmg‘ geringe Meereshéhe dieser Hochmoore hervorgehoben
verden, worin die Torfmoose eine hervorragende Rolle spielen (Sphag-

num fallox und 8. flevwosum am Rande der offenen Wasserflichen, S
s,

magellanicum und 8. palustre an den iibri en Stelle 3]

c‘{er Torfschicht treten noch Verschiedeie Polytr?c)i;ul?nlfAi?t;r? baegla? %e
(.?m‘mune, 1% alpesire und sogar P, longisetum ). Die iibrigen Moose
y\rmden von Steinen und Baumstiimpfen, vor allem gegen die R4 éle
der Moore zu, gesammelt (Tabelle T). i

Tabelle I

BRYOPHYTA
Art
Moor: M N S
+7 Amblystegium serpens (Eledsys)uB:S. Gyt
=~ Blepharostoma trichophyllum (L.) Dum. Lo sl f 3

Brachythecium rufabulum (Hedw.) B.S.G. ‘ .
var. rufabululum . hlani e o
var. “densum’B!S.G.\ ~f 2 9 e L 35ubv, otk . +((,:J.

rde auf 72.000 m?3
n-Zeit, aber der grosste

Vorginge im Kliwa-Sand-
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+ Brachylhecium salebrosum (Web. et Mohr) B.S.G. . . . . . . . . G

-+ Brachythecium velutinum (Hedw.) B.S.G. . . . . . . . . . . .. (65

+ Brachydontium trichodes (Web.) Milde . . . . . . . . ... ... C(P)

+ Callicladium haldanianum (Grev.) Crum. . . . . . . . . . . . . G C
Calliergonella cuspidata (Hedw.) Loeske . . . . . . . . . . . . . C

A+ Campyliadelphus chrysophyllus (Brid.) Kanda . . . . . . . . . . C

= Cephalozia bicuspidata (1..) Dum. . . AT TR il A el G
Gertatodonlipurpureus (Hedw) :Brid. .00 . Uil ass 20l iuud. G(P)

-+ Dicranella heleromalla (Hedw.) Scheinp. . . . . . . . . . . .. G

ko Dieranumifascescens Smil Jn A 2 00 Ll L g U Ll e G

s elicpannmyscopariumyH ed W L/ 1 e A, e TR R T G

i Herzogiella seligeri (Brid.)iIwats] L= Jaiiiny (A0 Do 0 0 T G G
Homadlohectum sericeum (Hedw.). B.S.G: ; /. L . nidgtnni i, C(P)
Hypnuni-cupressiforme HedW./ (o/-c. o 0 . Lo vie i o Mo G

= Lepidoziafrepiansy (L. )ysDumy- e/ s s5 5 U0 00 R C
Leptodictyums ripariam (Hedw:)  Warnst ./ /0. 0 (00, 0 4G 46 ¢
Leucobryum glaucum (Hedw.) Angstr. . . . . . . . . . . . .. (6

-+ Lophocolea heterophylla (Schrad.) Dum. . . . . . . . . . . . .. G (N
Orhodicranum monlanum (Hedw.) Loeske . . . . . . . . . . . . G

+ Plagiomnium cuspidatum (Hedw.) T. Kop, . . . . . . . . . . . G

4 Plagiothecium denliculatum (Hedw.) B.S.G. . . . . . . . . . .. C

-+ Pohlia natans (Hedw.) Lindb. TR TR e € W T C

= PolytrichumTalpestfeXEIoppe . .. ./, o o h e v e bl b C (¥
Polytrichum commune Hedw. : 3

-4~ Polytrichum formosum Hedw. SECH . HAa Gl el ) G

= PolytpichunttlongiselimyBride o fae: v 6200 Lodaihidod i a0, ] C
Plerigynandrum filiforme Hedw. o e o PREE e ehad o Wl . G
Rhizomnium punctatum (Hedw.) T. Kop. . . . . . . . . . . .. G

= Riccardia palmata (Fledw.) Carruth. . . . .. .. 00 0L .. C
Sanionia uncinald.(Hedw.): Loeske iyl wafei o st bl Jiik G G
Sphagnum fallax (Klinggr.) Klinggr. . . . . . . . . . . . . .. ¢ +C
Sphagnum flexuosum Dozy et Molk. . . . . . . . . . . . . .. C G
SphagnumamagellanicumtBride 340 080050, - pRrsm s I G G
Sphagnum:palastretlisetbsii el vd vavaps « Hlavaa . floiielad: & G >
Sphagnum: squarrosum’ CGIome:} ..« « o .7 S+ « oo o hebn LW G 1 G
TelraphisepellucidasHedw. 5 & o v o« 3y o o oheitd ol o b C

Besonders erwahnt zu werden verdient gewiss das winzige Laubmoos
Brachydontium trichodes, welches zusammen mit Lophocolea heterophylla -
und Homalothecium sericewm auf einem Stein neben dem Pfad aufgefun-
den wurde, der entlang des ,,Lacul Negru‘* verlauft (Tafel I): Brachy-
dontium trichodes (Web.) Milde, Bryol. Siles., 1869.

Gymnostomum trichodes Web., 1803 ; Brachyodus trichodes (Web.)

Nees et Hornsch.; Brachyodontium trichodes (Web.) Bruch 1827,

Dunkelgriine Pflanze mit sehr kurzem Stamm (1(2) mm) und kurzen
Seitentrieben. Die Bldtter sind bis 1,5 mm lang, schwach sichelférmig
gebogen und aufrecht, ganzrandig aus ovaler oder eiformiger Basis plotz-
lich in ganz aus der Rippe bestehende Pfrieme auslaufend ; die Blatt-
spitze ist stumpf bis spitzlich. Die Zellen sind glatt, am Blattgrund ling-
lich-rechteckig bis rhombisch und wasserhell, mit sehr diinnen Wénden
gegen den Rand zu; in der Pfrieme sind die Zellen klein, quadratisch
oder rundlich und undurchsichtig. Die Perichaetialblitter ahneln den
Stammbléttern ; die Perigonialblitter sind breit-eitormig.

Der Kapselstiel ist aufrecht, feucht verbogen, trocken am Grund
nach rechts verdreht, gegen das Ende zu nach links ; er hat eine Linge
von 2—3 mm und ist verhéltnisméssig dick und gelblich. Die Kapsel
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Tafel T Morphologic des Mooses Brachydontium trichodes

1 — Unteres Blatt (x 210); 2 i
g 7 38 € < 210) ; 2 — Mittleres Blat 2 :
tialblatt (x 210); 4 -2 Kapsel (X475); 5'~(}I‘£il(>‘< HOK.

Peristomzihnen  (x 800).

3 — Perichac-
der Kapselwand mit
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ist aufrecht, eiformig bis langlich, mit dinnen Wanden von hellbrauner
Farbung ; die Kapsel ist gestreift, und bei der Reife gefurcht. Die Zellen
des Exotheziums sind linglich und besitzen in den Rippen verdickte
Léngswinde. Die Peristomzahne, 16 an der Zahl, sind kurz — den Anulus
nicht iiberschreitend, breit, stumpflich oder gestutzt, bleich und warzig,
und sind manchmal durchbrochen oder unregelmissig gespalten. Der
Anulus weist 2(3) Zellreihen auf und ist abfallend. Der Deckel besitzt
einen Jlangen und geraden pfriemenformigen Schnabel. Die Haube ist
glatt, hochkegelformig, miitzenférmig und am Rand 5-lappig. Die Sporen
sind gelblich und glatt bei beildutig 10 (12) p. Durchmesser, und reifen
im Sommer und Anfang Herbst; n =11. Autozisch.

Bemerkung, Die wichtigsten Merkmale zur Unterscheidung von
Seligeria (ans derselben Familie der Seligeriaceae) sind die gestreifte
Kapsel, die miitzenférmige und gelappte Haube, die dusserst kurzen,
gestutzten und warzigen Peristomzéhne.

Die Chorologie des Mooses in Ruménien ist nur spéarlich bekannt,
wozu wahrscheinlich auch seine Winzigkeit beitragt. Gewohnlich wird
es ganz zufillig, zusammen mit grosseren Moosen eingesammelt und
wird erst im Laboratorium bei der Analyse erkannt. Soweit uns bekannt
ist, wurde das Moos in der dlteren Literatur aus dem Figirag- Gebirge
[3], [13] und aus dem Retezat-Geb. (Judele-Tal [3], [13], [8]* gemeldet
und neuerdings aus dem Rodna-Geb. [15].

Auf dem Gebiete der Moore wurden 96 Tracheophyten-Arten (Ta-
belle II) festgestellt ; davon sind bemerkenswert und kennzeichnend die
folgenden: Molinia caervlea, Eriophorum vaginatum, E. gracile, Drosera
rotundifolia, Peucedanum palustre, Menyanthes trifoliata, Calamagrostis
camescens, Sparganium minimum, Carew  elongata, Epilobium palustre,
Ponentilla erecta. '

Viele der frither nur mit dem Gattungsnamen angefiihrten Pflanzen
sind genau bestimmt worden, andere hingegen von grosser Bedeutung
filr das Gebiet, konnten nicht wieder aufgefunden werden, wie z.B.:
Betula pubescens, B. carpatica, Alnus viridis. Wir haben uns bemiiht
die Moor-Birke aufzufinden ; das ganze gesammelte Material weist aber
Harzdriisen auf und gehort also zu Betula pendula, mit veranderlichen
Blattern, mit keil- bis herzférmigem Grund :

f. pendula — Blattgrund kurz keilformig bis abgerundet, doppelt
gesigt; ,

£, cuneales Schneid. — Bliatter rhombisch, auffillig keilformig am
Grund, lang zugespitzt; Hauptzihne sichelformig gebogen ;

t. subcordata Lindq. — kurze und breit-eiférmige Bléitter, am Grund
schwach herzformig ;

f. ovata Nydrady — Blatter eiformig, fein und fast gleichmissig
gesagt.

* Die chorologischen Daten aus der alteren Literatur wurden uns lie})exls\\'ﬁrcligcr\veisc.
von Prof. Dr. Doz. Tr. L. Stefureac mitgeteilt, wofiir wir Ihm auch an dieser Stelle unseren
Dank bekunden.
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Tabelle TI
TRACHEOPHYTA
Art Moor:

Abies alba Miller

Acer pseudoplatanus 1..

Agrostis capillaria 1..

Agrostis gigantea Rolh

Agroslis stolonifera 1..

Alisma plantago-aqualica 1..

Alnus glulinosa (L.) Gacertn.

Alnus viridis DG Al

Alopecurus aequalis Sobol. 7

Alhygrium filiz-femina (I1.) Roth S0
Betula hybrida Bechst. (])Llldll]a X pu])cscens)
Belula pendula Rolh G AP
Betula pubescens Ehrh.

Bidens tripartita 1..

Calamagrostis ar undmucea (I ) Roth
Calamagrostis canescens (Weber) Roth
Calamagrostis epigeios (1..) Roth.

Callitriche cophocarpa Sendtner

Carex curta Good. .
Carex elongala 1.
Carex ovalis Good..
Carex pseudocyperus 1.
Carex rostrala Stokes
Carex vesicaria 1..

Campanula patula 1.. subsp. abielina (Gllsel)) Slmonkm‘

Cerastium fontanum Baumrf subsp. friviale (Link) Jalas

Deschampsia caespitosa (L.) Beauv.
Drosera rotundifolia 1.. . . .

Dryopleris lanceolato-cristala (1 Ioffm) ‘\lston
Epilobium angustifolium 1.. JAL
Lpilobium montanum 1.. :

Epilobium obscurum (Schrebh.) Roth
Epilobium palustre 1.. .

Lriophorum: angustifolium Roth
Eriophorum gracile Koch ex Roth
Eriophorum vaginalum 1.. 5

Fagus sylvalica 1..

Galeopsis bifida Bocml

Galeopsis letrahit 1.

Galium aparine 1..

Galium mollugo 1.. .

Galium palustre 1.. .

Geranium roberticnum 1.

Glyceria fluitans (I..) R.Br. .
Hieracium rolundatum Kit. ex S(.hultcs
Hypericum maculatum Crentz

Impatiens noli-langere 1.

Juncus effusus 1.

Lemna minor L.

Leontodon aulumnults L :

Luzula luzuloides (Lam.) I)md) (,t \\’1lm
Lycopus europaceus 1.. v
Lysimachia nummularia I 5

Lysimachia punctata 1..

Lysimachia vulgaris L.

Lythrum salicaria L. :
Majanthemuam bifolium (L ) F \\7 Schmldt
Menyanthes (rifoliata 1., : : Giis

o>

A

l\.

Qageyg

G

QO

A
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Molinia caerulea (L.) Moench. A A
Mycelis muralis (I..) Reichenb. C
Myosotis scorpioides L. % C C
Ocnanthe aquatica (1..) Poir. G
Oxalis acetosella .. LSk L1 C
Persicaria hydropiper (1..) Opx7 LBASZGTENL Hab. DI IDIasRHC C

AL B R A

Peucedanum palustre 1.
Ricearabiese (HRBICATSTEN 0 . 200 0 Vi e hls v i e e el R
Pinus sylvestris L. (\hb 1) Graest S By Uinedadiifell esloslefy ilis I AA. A A

Poa palustris 1.. (0] G
Populus lremula L. A A
Potamogeton nalans 1.. S A
Polentilla erceta (1..) Riuschel G

Ranunculus repens 1. G G
Rosa canina .. o C

Rubus canescens DG C

Rubus-hirtus ‘Waldst. etidSites o a e A, Seaid o Sl it na e s i ()
Rubus idaeus 1..
Rumex oblusifolius I

Salix caprea 1.

Salix cinerea 1. .

Scirpus sylvaticus T..

Sorbus aucuparia 1.

Sparganium erectum L. T
Sparganium minimum Walh (\bb 2) .
Spirodela polyrhiza (1..) Schleiden
Stellaria graminea L. 3
Stellaria media (1..) (131.

? Typha latifolia 1.

Urtica dioica 1. ;

Utricularia vulgaris L.

Vaccinium myrtillus L.

Vaccinium vitis-idaea 1..

Veronica scutellata 1.. . PRI
Vicia sepium L. var. monlana Koch .
Viola tricolor L.

P!
1> Q0

@)
Ao
C

C C

A

A

Q, 0 Es R e
los]

Die Vegetation. Am Aufbau der Vegetation der drei Moore sind folgende
Assoziationen (oder Assoziations-Fragmente) beteiligt: Carici  (canes-
centi ) — Sphagnetum flexwosae Dihoru (63) 75, Carici-Menyanthetum So6
(38) 55, Caricetum vesicariae Br.-Bl. et Denis 26, Eriophoro vaginato-Sphag-
netum recurvi-magellanict (Weber 1902) Sod(27) 54, Salici cinereae-Sphag-
netum recurvi (Zolyomi 31) Sod 54, Carict elongatae-Alnetum Koch 26,
Calamagrostetum canescentis Simon, Sparganielum minimae (Abb. 2)
Bedeutung fiir den Naturschutz. Die drei Moore sind zwar auf der Buchen-
stufe gelegen, befinden sich aber inmitten cines stattlichen Pinus sylves-
tris- Geholzes, und stellen ein sozologisches Objekt erster Grosse dar.
— Die Pufferzone, bestehend aus dem hochragenden Pinus sylves-
tris-Wald kann vollsténdig oder zumindest teilweise erhalten werden.
Die drei Moore enthalten eine fiir Hochmoore charakteristische
Flora und Vegetation, einschliesslich einiger- Seltenheiten der Flora
Rumiéniens und zwar auf geringer Hohe t.d.M.
— Die Moore konnen fir das Publikum des Gebiets (einschl. der
Schuljugend) eine fiir Bildung und Unterricht wichtige Rolle spielen,
sowohl dank der floristischen Seltenheiten und der Hochmoorvegetation,
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als auch im Zusammenhang mit dem Ursprung der M. .
L e prung der Moore und der Abla-
Die Bestimmung zum Naturschutzgebiet erfordert keinerlei
: . ) cinerlei An-
strengung zur Erhaltung (Tiere und Menschen betreten dags Gebiet, selten

oder gar nicht) ; ausserdem wird der Wirtschaft kei ;
entzogen. ) att kein nutzbares Gelinde

Abb. 2. — Sparganium
minimum im ,,Lacul
Negru‘‘-Moor.

ABKURZUNGEN

A — in der Literatur angefithrt und wieder aufgefunden

B — wie A, aber auch in anderen Mooren vorkommend

: % - von Su}n;s festgestellt

“— 1m Schrifttum angefiihrt, aber ni ieder »
e Mﬁsehi“’ cht wieder aufgefunden
N — See ,,Lacul Negru‘

P — Waldrand

S — Bee ,,Lacul Sec

+ = Exemplar_ mit Sporogonen
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RECHERCHES SUR LA MORPHOLOGIE DU POLLEN
ET LA TAXONOMIE DE CERTAINS REPRESENTANTS
DE LA FAMILLE CARYOPHYLLACEAE

PAR
GABRIELA SERBANESCU-JITARIU

In this paper there are studied 52 units belonging to 10 species from
Romanian flora.

There are examined the exterior aspect of the microspores, the structure, the
thickness of the sporoderm in optical section, the dimensions, the shape.
The pollen morphology of Sperguleae from the subfamily Paronychicideae de-
termines us to plead for including Sperguleae in another subfamily.

INTRODUCTION

La famille Oaryophyllaceae occupe dans les divers systémes phylo-
génétiques des Amngiospermae une position centrale dans les limites de
Pordre auquel elle appartient (Centrospermae, Caryophyllales, Chenopo-
diales ) et constitue I'une des directions d’évolution dans le cadre des
Dicotyledoneae.

Par suite de ce fait, les recherches effectuées sur les représentants
étudiés ont compris presque la majorité des caractéres de premier ordre
dans la description et la délimitation des taxons respectifs. Dernidrement,
pour la clarification de la position taxonomique et des liens phylétiques
dans les limites de cette famille, les caractéres morphologiques du pollen
ont été également pris en considération.

En ce sens cet ouvrage constitue une contribution 2 la connaissance
du pollen des Caryophyllaceae par 1’étude morphopollinique effectuée
sur 52 unités systématiques appartenant & 10 genres de la flore roumaine.

MATERIEL ET TERMINOLOGIE

On a utilisé surtout du matériel d’herbier et, en partie, du matériel
frais. Le matériel d’herbier étudié dans cet ouvrage (d’aprés les méthodes
mentionnées dans les ouvrages antérieurs) provient de ’herbier de 1’Ins-
titut botanique de Bucarest, I'herbier du Jardin d’essai de Bucarest,
Pherbier de I'Institut de biologie de Bucarest ainsi que de I’herbier de
I"Université de Cluj-Napoca. '

Le matériel a été analysé dans I'eau et dans de ’hydrate de chloral.

La terminologie utilisée est celle proposée par Erdtman [4], [7]
et par Straka [11], qui est trés répandue.

Rev. Roum. Biol.—Biol. Végét., Tome 29, N° 1, p. 13—23, Bucarest, 1984
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Iordre de la présentation des genres, ainsi que la systématisation
du matériel par unités supéricures aux genres sont ceux proposés par
Engler [3], tandis qu’a lintérieur des genres la systématisation est celle
de la « Flore de la R.P.R.» [8].

LA MORPIOLOGIE DES GRAINS DE POLLEN

Le pollen est, généralement, sphéroidal—sous-sphéroidal, de taille
moyenne jusqu’a grande, polyporé (panthoporé) et operculé, rarement
3 — 4 colpé ou 6—8 rugate. Le pore est d’habitude pourvu d’annulus,
et Popercule ne dépasse pas généralement la surface du tectum. Dans
l'eau le pollen est brun-orange-jaune, tandis que dans de 1’hydrate de
chloral il est jaune, jaune pale jusqu’a incolore.

Il’exine crassisexinée, d’épaisseur moyenne, sculement dans cer-
tains cas ténuiexinée; en coupe optique, elle est tectée-baculée, avec
des éléments supratectaux plus évidents chez le pollen sec ou demi-sec,
et, dans certains cas, pilée-sympilée.

SOUS-FAMILLE PARONYCHIOIDEAE

Pollen polyporé et operculé (tr. Paronychieae); 3—4 colpé, 6—8
rugate (Tr. Sperguleae ). Pores avec annulus, opercule orné ‘de verrues
évidentes chez Paronychia; en coupe optique, Uexine est pilée-sympilée.

Fig. 1. — Paronychia cephalofes M.B. ; aspect extérieur et coupe oplique (1450 x
: orig.).

. — Spergula morisonii Boreau; a, aspect extérieur et le sporoderme en

coupe optique; b, coupe optique agrandie (a, 1250 X ; b,

25625 X, orig.).
Fig. 3. — Minuartia sedoides (I.. Hiern ; a, aspect extéricur et le sporoderme en
coupe optique; b, pore el aspect extéricur du sporoderme; ¢, coupe
optique (a, 1250 X ; b, ¢, 2525 X, orig.). .

)

Fig.

Fig. 4. — Minuartia laricifolia (L.) Schinz et Thell.; a, pore et aspect extérieur
du sporoderme; b, coupe optique (2525 x, orig.).
Fig. 5. — Minuartia verna (L.) Hiern; pore et aspect exlérieur du sporoderme
(2525 x, orig.).
Fig. 6. — Minuartia viscosa (Schreb.) Schinz et Thell.; aspect extérieur ct le
sporoderme en coupe oplique (1250 X, orig.).
Fig. 7. — Slellaria aquaiica Scop.; a, aspect extéricur et le sporoderme en coupe

optique; b, le sporoderme en’coupe optique autour du pore (a, 875 x,
b, 2525 X, orig.).
¥Fig. 8. — Stellaria nemorum 1..; a, aspect extérieur et le sporoderme en coupe
optique; b, coupe oplique (a, 1250 X, b, 2525 X, orig.).
Fig. 9. — Stellaria holostea 1..; pore (1280 X, orig.).

¥Fig. 10. — Stellaria longifolia Miihlenb.; pore et l'ornementfation de l'exine
(2525 X, orig.).
Tig. 11. — Stellaria palustris Ehrh. ; aspect extérieur et le sporoderme en coupe
optique (1280 x, orig.). .
Fig. 12. — Cerastium cerastioides 1.. ; a, aspect extérieur el le sporoderme en coupe

optique; b, pore et 'ornementation de ’exine autour de lui; ¢, coupe
optique (a, 1450 X ; b, ¢, 2125 X, orig.).

y R
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P. cephaloles M.B. (Hb. Inst. Bot. Bue. n°® 31946). Pollen sphéroi-
dal — sous-sphéroidal ; en vue apicale 18,4 — 23 u de diam. avec 10 —
14 pores 2,3 — 3p de diam. et la distance d’entre cux de 3,5 — 5,5

L
Pépaisseur du sporoderme 2,3 p. (PL 1, fig. 1). :

)

LE TRIBE SPERGULEAER

Spergula arvensis L. var. vulgaris (Boenn.) M. et K. (Hb. Inst. Bot.
Buc. n° 1212). Pollen 3-colpé (caractére évident chez le matériel observé
dans 'eau), sous-prolé—prolé; en vue apicale 29,9 — 34,5 u de diam. ;
hauteur de 27,6 — 34,5 p et largeur de 23 — 25,2 ¢. Le sporoderme
2,6 p. d’épaisseur. Ixine a verrues fines et en distribution compacte. Nos
observations concordent avec celles mentionnées par Erdtman et collab.
o[ (Cts BE T fios DN

Spergula morisonii Boreau (R : S. vernalis Willd.) (Hb. Inst. Bot.
Bue. n° 30920). Pollen 3-colpé, prolé-sphéroidal ; en vue apicale 20,8 —
31,2 p de diam.; hauteur de 23,4 — 31,2 p. et largeur de 18,2 — 28,6 p.
Colpi étroits, d’environ 2/3 du rayon du grain de pollen. Le sporoderme

%,51?!;. d’épaisseur. L'exine finement verruqueuse, & laspect réticulé (Pl
ig. 2). -
)

Planche II
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ov

Spergula pentandra L. (Hb. Inst. Bot. Bue. n°® 30874). Pollen 3-
colpé, sous-prolé; en vue apicale 23,4 — 38,6 ¢ de diam.; hauteur de
23,4 — 31,2 p et largeur de 18,2 — 26 p.. I’épaisseur du sporoderme 2,6 p.

"SOUS-FAMILLE ALSINOIDEAE

Pollen polyporé et operculé. Annulus plus ou moins évident. Ver-
rues faiblement visibles chez Cerastium lerchenfeldianum. I’eXine, en
coupe optique, pilée-sympilée chez Stellaria nemorum, S. palustris, Cera s-
tiwm. Les autres espeéces analysées ont l'exine tectée-baculée.

Forme eot| YoM~ | Diamétre | Distance |Ep. du
TR. ALSINEAE ditneénsions | 21& des |entre les | spo-| g
) des pores, pores, ‘rod., i
pores 0 w u

MINUARTIA L. Pollen sphéroidal. Exine & verrues (¢pines) a- distribution réticuloide ;
tectum fovéolé-réticulé

M. sedoides (1..) Hiern 36,4—49,4/10—24(5,2—7,8 |10,4—13 2,6 [PL 1,

(Hb. Inst. Bot.Buc n® 28451) fig. 3
M. fasciculala (1) THiern l28,6—41,6] 12 |4,6—5,2 [9,1=10,4 | 2,6°| ct.PLI,
(Hb. Univ. Cluj n° 11807) & tig; "3
M. selacea (Thuill.) Hay, 23,4—33,8{10—12 3,9—5,2 9,1;1054 2,6:| cf.PLI;:
(Hb. Grad. Bot. Buc.) tig. 6
M. laricifolia (1..) Schinz et Y y .

Thell : 31,2--49,4{16—18| 3,9—5,2 9,‘1f10,4 2.6 | PILL,
(Hb. Inst. Bot. Bue. n° 29266) fig. 4
M. graminifolia (Ard.) Jav. 31,2—52 8—12| 3,9—5,2] 9,1—10,4| 2;6 | cf.PLI,
(Hb. Inst, Bot. Buc. n° 29748) 23 o 1 £ Vil
M. verna (L.) Hiern 39—52 ‘| 8—12| 5,2—7,8(10,4—13 2,6 | PLI,
(Hb. Inst. Bot. Buc. n°® 24829) S L

fig. 5

Fig. 13. —~ Cerastium biebersieinii D.C. ; aspect extérieur et le sporoderme en coupe
optique (1280 X, orig.).. . J :

T'ig. 14. — Moenchia mantica (L.) Bartl.; a, aspect extérieur; b, coupe. optique
(a, 1280 x ; b, 2525 X, orig.). X f

Fig. 15. — Agrostemma githago L.; aspect extérieur et le sporoderme en coupe
optique (1280 x, orig.).

Fig. 16. — Cucubalus baccifer 1..; aspect extéricur. et le sporoderme en coupe

optique (1280 X, orig.). : X

Fig. 17. — Lychnis coronaria (1..) Desr.; «, aspect extérieur et le sporoderme en
coupe optique; b, coupe optique (a, 1280 x ; b,
2525 %, orig.).

Fig. 18. — Visecaria vulgaris- Rohl. ;-aspect extérieur et le sporoderme en coupe
: optique (1280 X, .orig.).. i
I'ig. 19. — Polyschemone nivalis'Sch., Nym. c¢t Kot.; aspect extérieur et le sporo-

derme--en coupe optique (2525 X, orig.).

Tig. 20. — Stellaria media (1..) Cyr. var. neglceta (Weihe) Weihe ap. Mert. et
" Koch : @, pore et 'ornementation de I'exine autour de .
lui; b, sporoderme en coupeoptique (2525 X, orig.).

2— c. 1842
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Forme et | Nom- | Diamétre [Dist. entre Epats,
dimensions |bre des|des pores,| les pores, SHispo: Fig
N pores “ m fody :
@
M. gerardii (Willd.) Hay. 23,4—36,4[12—
(Hb. Inst. Bot. Buc, n° 30517) Ll W o e ?éplél'
ig.
M. frutescens (Kit.) Tuzson 28,6— 36, 4|10~
(Hb. Inst. Bot. Buc. n° 28235) S R el B
; : ig.
M. cataractarum Jka. 31,2—36,4[12—14 15 2 | 10,4
(Hb. Inst. Bot. Buc. n° 28218) . R it fc'fg'PléL
i i 18.
M. lJ;ecurua (A1) Schinz et | R : ;45 L il
Thell byt sl 2 18] 5j2L 7,8
$ 5 AT SakE s 131, 2— ’4 a—1 l_ 3
(Hb. Inst. Bot. Bue. n® 20590) ' | Joe ’,3? ik j Ml b R0 418 228 fciféplél’
R | 1 ! + -
M. tenuifolia (L.) Hiern / = 2:§ 4-'36,4 = I r 1 !
(Hb. Inst. Bot. Bue. n° 30291) o 1 i N g 6"
4 N ‘ 'V .
A‘I:”ll)iscom (Schreb.) Schinz et ' RSt LR ]I
ell. = 30| 3 0,
(Hb. Univ. Cluj n° 503375) udatt Al ] MI}O”} o gél’ﬁ
M. glomerata (M.B.) Deg. 26—4 1 ‘ .
(Hb. Inst. Bot. Buc. no 28770) TR R et 1] 1 208 £ fc'f"PléI’
N028 N | (A 5, ; lg'
M. capillacea (All.) Graebn. - =
(Bohist os 1ok, leg. i 28,6—41,6 12 5,2—-7,8/ 10,4—13 2,6 cf.PL1,
N. Roman) : : 1] i &

STELLARIA L. Pollen sphéroidal. Exine a4 verrues i distribu

tion réticuloide. S. nemorum

a parmi des verrues (épines) irrégulirément distribuées de prandes vérrues

claviformes

S. aquatica Scop. —
(Hb. Univ. Cluj n° 420189) B e B el e Re L o
: i ig.
S. nemorum L.. 39— .
(Hb. Inst, Bot. Buc, n° 25273) e - R R s 2’389— ELI,S
5 ig.
S. media (L.) Cyr. =
G }l;uc.) 31,2—39 18 3,9-5,2] 7,8—10,4| 2,6 ;:.t.PIéI,
ig.
S. media (L.) Cyr. var. neglecta —_
(_Weihe) Weihe ap. Mert. ethoch e L g e b8 fd P'I.H,
(Hb. Inst. Bot. Bue. n° 25171) S
%S‘. ffallida (Dum.) Piré f.P1
. flaccida Haek. 31,2— A o1
(Hb. Inst. Bot. Buc. n° 25314) A g ANl 71 R
S. holostea L.
(Cult. Grad. Bot. Bue.) 0 2 e gl il
fig. 9
S. longifolia Miihlenb. —
(Hb. Inst. Bot. Buc. no 25030) | > ° R e A R o
ig. 10
S. graminea 1., -
(HIb. Inst, Bot, Buc, no gdgtgy | 0 1o 12| 82 A s B it
. : g. 11

9. MORPHOLOGIE DU POLLEN ET TAXONOMIE DES CARYOPHYLLACEAE

Forme et | Nom- | Diamétre | Distance Tepais.
dim. en |bredes des entre les |duspo- Fig.
N pores pores pores, rod.
v [
S. alsine Rechb. 28,6—36,4| 11 5,2 7,8 2,6, | ct.PLI,
(Hb. Inst. Bot. Bue. n° 24539) fig. 11
S. palustris Tohrh. 33,8—44,2| 12 | 5,2—7,8 10,8 2. 6| PIT,
(Hb. Inst. Bot. Buc. n° 25323) 3,9 | fig. 11

CERASTIUM T.. Pollen sphéroidal. Iixine euréticulée et, chez.certaines espéces,

irrégulierement verruqueux

aux maurs

C. cerastioides L. 36,4—52 8§—16{ 3,9—7,8| 3,9—7,8 | 2,6— PI.I,
(Hb. Univ. Cluj n° 19774) 3,9 | figi 12
C'. anomalum W. et K. 26—41,6 |[12—14| 5,2—6,5{10,4—11,7[ 2,6 ° c‘t‘._Pl.I,
(F.R.E. n° 400) fig. 12
C. glomeratum Thuill. 33,8—39 ' [14—20 5, 2 10,4 92..6. | ctPLIT,
(Hb. Uhiv. Cluj no 274220) fileah s fig. 13
G. brachypetalum Desp! 23,8—46,8/16—18| 5,2—6,5| 7,8—13 2,6 | c¢i/PLI,
(Hb. Univ. Cluj m°® 274252) fig. 12
C. semidecandrum L. - . |23,4—31,2 12 3,9—5,2| 6,5—7,8 2,6 | cf.PLII,
(Ib. Inst. Bot. Bue. n® 26845) fig. 13
C. pumilum Curt, 36,4—44,2[18—20| 5,2 10,4 2,6 | cf.PLII,
(HD. Inst. Bot. Bue. n° 26395) fig. 13
C. caespitosum Gilib. 31,2—44,2/16—24 5,2 10,4 2,6 | cf.PLI,
(Cult. Grad. Bot. Buc.) fig. 12
@. fontanum Baumg. 46,8—54,626—28| 5,2 10,4 2,6 | cf.PLII,
(Hb. Univ. Cluj n° 561499) fig. 13
C bulgaricum Uechtr. 31,2—41,6( 8—12 5,2 10,4 2,6 | cf.PLII,
(Hb. Univ. Cluj n® 125991) fig. 13
G. sylvaticum W. et K. 36,4 —44,2/20— 26 5,2 10,4 2,6 | ct.PLII,
(Hb, Inst. Bot. Buc. n°® 26967) fig. 13
C. banaticum (Rochel) Heuff. 33,8—46,8({16—18 b2 10,4 3,9 | ct.PLII,
(Hb. Grad. Bot. Buc.) fig. 13
C. alpinum L. 28,6—46, 8{18—22| 3,9—7,8( 3,9—7,8 2,6 | cf.PLI,
(Cult. Grad. Bot. Buc.) fig. 12
C. lanatum Lam. 28,6—39 18 | 3,9—5,2| 7,8—10,4| 2,6 | cf.PLI,
(Hb. Inst. Bot. Bue. n® 26585) fig. 12
C. latifolium L. 39—54,6/10—12| 5,2—6,5/10,4—11,6| 2,6 | cf.PLI,
(Hb. Univ. Cluj n° 274211) : fig. 12
C. transsilvanicum Schur 39—57,2{12—22| 5,2 10,4 2,6 | cf.PLI,
(Hb. Univ. Cluj n° 420428) ¢ fig. 12
C. arvense L. 36,4—41,6[ 18 3,9—5,2| 6,56—7,8 2,6 | cf.PLI,
(Cult. Grad. Bot. Buc.) fig. 12
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T ST
Forme et | Nom- | Diaméire | Distances | Fpais.
dimensions |bre des| ~ des entre les | du Fig
" pores | Pores, pores, |Sporod. g
[z 2 -
C. lerchenfeldianum Schur 31,2—44,2] 16 5,22
e , ,2—17,8/10,4—11,7 2,6 c.f.PI.I,
fig. 12
C. biebersteinii D.C. 39-—-59,8] 24 —5
(Cult. Grad. Bot. Buc.) ; ot i U f-l'ufg
fig.

MOENCHIA Ehrh. Pollen sphéroidal—sous-sphéroidal. Exine finement fovéolée

sphéroid. [14—18] 5,2 10,4 2,6 | PLII

M. mantica (L.) Bartl.
(Hb. Univ. Cluj n° 153826) 26—46,8 fi
sous-sphér. B
26—44,2/
28,6 — 52

SOUS-FAMILLE SILENOIDEAE

BT Pollen polypo,ré et operculé. L’opercule, qui occupe env. 1/2 ou
toute la surface de 'ouverture du pore, est ornementé d’éléments supratec-
t:llllf\ gepllneg-verl}[les (Agrostemma ) ou verrues) distribués circulairement
parfois 1—2 centraux ; rarement plus nombreux et irr i i
arfoi > 5 't irréguliér -
DA gulierement dis
Exine en coupe optique tecté : i i '
i ée-baculée ou pilée-sympilé
L) LT ympilée (Cucubalus,

Nom-| . PR,

| Bib Diameétre | seur
Forme et dimens. dek des pores| du Fig
en ‘ ;

w pores en p  |sporo-

derme

TR. LYCHNIDEAE CUCUBALUS L. Pollen sphéroidal. Exine & g'errues (

. . . é i < i 3
tribution irréguli¢re ou -4 réticuloide Pl

C. baccifer 1.. 20,8-—46,8 —
(I1b. Grad. Bot. Buce.) g ; S o ) ?;Dr.nlls
. fig.
LYCHNIS l Exine euréticulée
L. coronaria (L.) Desr. sphéroidal
(Hb. Grad. Bot. Buc.) 26 —41,6 16— 22 3,6 2,6 fPi);Hl’7
L. flos-cuculi L sphéroi
1 4 phéroidal
(Cult. Grad. Bot. Buc.) 23,4—46,8 30—-32| 3,9—~7,8] 2,6 | cf.PLII
sous-sphér, : fxg i7 .
23,4—31,2/ ;
20,8—28,6
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WO Epais-
Nom- |Diametre D
: seur
Forme ct dimens. bre des au Fig
(eh3 Tesen 1
en (L (10rCS poresen | o,
POFSS i derme

POLYSCHEMONE Sch.,, Nym. et Kot Exine euréticulée

pP. niuali‘s Sch,, Nym. et sphéroidal
Kotschy 29-42,9 Yg2ihol ‘Bl 1051810 956 P,
(Hb. Inst. Niol. Bue. 1o 45497) fig.! 19
VISCARIA Rohl Exine euréticulée
V. vulgaris Rohl. 11,7-—-36,6 18 216~ 3,91 26 T PLIT,
(Cult. Grid. Bot. Buc.) fig. 18
V. atropurpurea Griseb. ; sphéroidal 16—-18| 2,6—3,9] 2,6'| ¢t.PLIL,
(Hb. I.N.C.E.F.'n° 17282) 2652 fig. 18
) : sous-spheér.
31,252
26— 45,8 e
AGROSTEMMA L. Exine euréticulée
A. githago L. sphéroidal 26— 30! 7.8 2,6 | PLII,
(Cult. Grid. Bot. Buc.) 23,4—-62,4 fig. 15
sous-sphér.
33,8—59,8
28,6—54,6

DISCUSSIONS

Takhtajan [12], Engler [3] et Hutchinson [10] considerent la famille
Caryophyllaceae comme appartenant 4 Pune des lignes d’évolution des
Dicotyledonatae. Aingi Hutchinson considere ordre Caryophyllales comme
fondamental dans la division Herbaceae, dérivant de Ranales, mais plus
évolué que lVordre de base Sawifragales.

Au point de vue de la morphologie du pollen, la grande majorité
des espoces, analysées ont le pollen polyporé-panthoporé (omniaperture)
et operculé, & lexception de celles des tribus Sperguleae et Polycarpeae
(sous-famille  Paronychioideae ) dont le pollen est 3—4 colpé ou 6—38
rugate.
La taille du pollen, en général moyenne (sous 50 p), parfois petite
(Paronychia ) ou grande, parait n’avoir aucune liaison avec la taxono-
mie, mais avec certains caractéres morphologiques de la plante (hauteur
de la plante, grandeur de la fleur, grandeur du périanthe).

Le nombre des pores, lequel dans le cadre de la famille est compris
entre 8 — 32, varic méme dans le cadre des genres, par exemple chez
Minuartia 8—18. De plus, le nombre des pores est variable aussi dans
le cadre de la méme espéce. |

Le diamétre des pores est compris, en général, entre 4—8 p; on
observe des dimensions beaucoup plus petites chez Paronychia, dues
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a la petite taille du pollen et au grand nombre de pores, ainsi que chez
Viscaria. i

I’ornementation de lexine est déterminée par la distribution des
éléments supratectaux et par la perforation du tectum. Chez la sous-
famille Paronychioideae prédomine le type ayant le tectum compact et
non perforé, chez la sous-famille Alsinoideae apparaissent des perfora-
tions du tectum, soit sous la forme de fovéoles ( Minuartia ), rarement
avec des verrues (Stellaria nemorum ), soit sous la forme de microréticules.

L’ornementation de Pexine parait justifier Pordre des sous-familles
citée par Engler [3]: chez Paronychioideae (la premiere sous-famille)
apparait le type d’exine ayant le tectum compact, plus primitif, chez
Alsinoideae (la deuxiéme) apparaissent de petites perforations, tandis
que chez Silenoideae (la troisicme), apparaissent simultanément plusieurs
types qui marquent dés tendances d’évolution en plusieurs directions.
Dans la derniére sous-famille on remarque le genre Lychnis, qui présente
seulement le type fovéolé. -

I’ensemble des caractéres morphopolliniques analysés pour un grand
nombre d’'unités systématiques appartenant & la famille Caryophyllaceae
permet certaines considérations taxonomiques concernant cette famille,

IPexistence de la sous-famille Paronychioideae (cf. Engler [3] est
confirmée en partie également par la morphologie du pollen. Toutefois,

la tribu Sperguleae, ayant le pollen colpé ou rugate, se détache de cette:

sous-famille et pourrait éventuellement constituer une autre sous-famille,

CONCLUSIONS

De D’analyse morphopollinique des unités mentionndes,, on dégage
les conclusions suivantes : le pollen est en géndral sphéroidal —sous-
sphéroidal, polyporé (panthoporé) et operculé ; le nombre des pores variant
entre 3 et 32 caractérise les sous-familles Alsinoideae ot Silenoidace, ainsi
que la tribu Paronychieae de la sous-famille Paronychioideae. Lia tribu
Sperguleae appartenant & la méme sous-famille Paronychioideae, dont
les grains de pollen sont colpés ou rugates, fait exception a ce type
dominant.

Un trait également specifique dela ‘majorité des taxons étudiés
est 'exine euréticulée, a structure pilée-sympilée, plus rarement avec des
verrues, ¢pines supratectales, & disposition réticuloide ; en ce dernier
cas, l'exine, en coupe optique, est tectée-baculée. En ce qui concerne la
taxonomie de la famille Caryophyllaceae, la morphologie du pollen plaide
pour la séparation de la tribu Sperguleae de la sous-famille Paronychioi-
deae et pour son inclusion dans une autre sous-famille.
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POLLENMORPHOLOGIE IN DER TAXONOMIE
UND PHYLOGENIE DER PFLANZEN
VON

NATALIA MITROIU-RADULESCU und ION T. TARNAVSCHI

Nach ciner kurzen Darlegung der Entwicklung der Kenntnisse iber die Charalk-
teristiken der Pollenkorner werden die zahlreichen Anwendungen der Pollen-
morphologic in der Taxonomie und Phylogenie der Pflanzen vorgestellt.

Bildung und Fortschritt der mikroskopischen Biologie, einschlies-
slich der ] \101‘1)11010;;10. des Pollens, sind cine direkte Folge der Alnxlnldung
der technischen Optik, aber die Geschichte der Pollenmorphologie ist,
tatsachlich, im allgemeinen, die Geschichte der Palynologie.

Von (le n zahlreichen mikroskopischen Umnrsuchunﬂcn die neulich
nach den Entdeckungen von R. Hoocke (1875) gemacht wurden, sind
einige cine l>e\(,hrelbun<f des Bliitenstaubes verschicdener Ptlanacn

Die ersten Betrachtungen iiber die Bedeutung des Pollens in der
Pllanzensystematik finden wir schon in den Arbeiten von I. T. Koel-
reuters (1761 —1766), indem man verhaltnismdassig vor langem feststellte,
daB die Form des Pollens fiir jede Familie, Gattung und sogar Art chmak-‘_ﬁ
teristisch ist. Dies bedeutet, dall die to.‘\ononnwhe Orienticrung oder Lage
in der Palynologie eine der altesten darstellt. ‘

Der Verdienst, die Morphologic der Pollenkorner als einen wich-
tigen Charakter in dcr Beschreibung der Pflanzen vorzuschlagen, gehort
dem Forscher J. B. Guillemin (1825), denncch der crste crfolgreiche
Versuch, die Charaktere des Pollensvfﬁr die Klassifikation anzuwenden,
scheint der von J. Lindley (1830) bei den Orchideen zu sein.

Im .qloldlen Slnm, sind auch die Arbeiten Hugo v. Mohl. (1834),
C. J. Fritsche (1837) und A. Hassel (1842) zu botrachton, welche detail-.
lierte, reich 11111\’51‘ erte Analysen betreffend die Morphologie der Pollen-
Korner zahlreicher Pflanzen darbringen. Ausgehend von dem Prinzip,
die Struktur des Pollens als ein Klassifik Luon\mlcbcl zu gebrauchen,
hat A. Hassel versucht die Nymphacazeen nach ihrem Pollen zu den
Monocotyledonaten zu stellen. _

Gleichfalls erwihnen wir den Beitrag den L. Radlkofer 1884)_
gebracht hat, der zum erstenmal eine ummnorelche Monograpahie “Ubel‘
den q\\tema‘thchen Wert des Zustandes des Pollom bei den Acanthaceae*
veroffentlichte, indem er feststellte, daf jede Hauptgruppe durch eine
bestimmte Pollenform charakterisiert ist. Bedeutende Beitrdge tber die
Wichtigkeit des Pollens fiir die Systematik enthalten auch die Arbeiten
von H. Flsch(,l‘ (1890), J. D. Hooker (1872—1897), A. A. Kuznezov (1916)
u.a., die es versuchten die Eigentiimlichkeiten der Pollenkorner in ihrem
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taxonomischen und phylogenetischen Studium der Spermatophyten  an-
zuwenden, : o il i

In diesem Sinne bemerken wir das Eindringen der Pollenmorpholo-
gie als bedeutende Hilfswissenschaft fiir die Systematik der héheren
Pflanzen in dem wertvollen Werk von A. Engler — A. Prantl “Die natiir-
lichen Pflanzenfamilien”, in welchen einige Taxonomisten in ihrer Klassi-
fikation der Pflanzen auch morphopollinische Merkmale gebrauchen, sowie
in anderen neueren Synthese-Arbeiten, z.B.; A. Engler “Syllabus der
Pflanzenfamilien*!, G. Hegi “Illustrierte ' Flora von Mitteleuropa” cte.

Diesen Vorgidngern verdanken wir, da8 in der Palynologie sich der
Gedanke des taxonomischen Pollencharakters und der unverdnderlichen
Ereditiat desselben im'20. Jahrhundert als .durchdringend erzeigt hat.

Die gegenwirtige 'Geschichte der Pollenmorphologie und die der
Sporen fiir die Systematik der Pflanzen hat mit der monographischen
Arbeit von R. P. Wodehouse “Pollengrains’ (1935) begonnen, die sich
als Referenzwerk und als fundamentale Informierung tber den Pollen
weltberihmt erwies. Die aktuelle Pollenmorphologie einer sehr groBen
Anzal von Pflanzen analysierend, bemerkt der Verfasser, daBl der Ur-
sprung und die Entwicklung der morphologischen Form des Pollens in
Verbindung sowohl mit den phylogenetischen Faktoren, als auch mit
den dulleren und inneren Bedingungen des Mediums stehen. Auf diese
Weise driickt die Verschiedenheit der Pollenkorner von eng verwandten
Arten einer Gattung eine phyletische Erscheinung aus.

Wodehouse hat ebenfalls die entwicklungsgeschichtlichen Prinzi-
pien des Pollens (1936) sowie deren Bewertung in der Klassifikation dér
Pflanzen klar ausgedriickt, indem er bemerkte, daB die Pollenkérner
mit einem einzigen Kolpus, eharakteristisch fiir die: Bennettitales, auch
bei den primitiven Gymnospermen und den primitiven Dicotyledonaten
vorhanden sind ; der Kolpus des Pollens bei den Magnoliaceae erscheint
als eine phylogenetische Briicke, welche die groBle genetische' Lakune
zwischen den Pollenkornern mit einem einzigen Kolpus mit den Pollen-
kornern mit 3 Kolpussen der Amgiospermen verbindet. Lials bl

Der Beginn einer neuen Etappe in der Geschichte der Pollenmorpho-
logie bildet die Erscheinung der Arbeit G. Erdtman’s, 'des Griinders dér
modernen Palynologie “Pollen’ morphology and plant taxonomy, Angio-
sperms”’ (1952). Diese grundlegende Arbeit stellt eine der ersten allge-
mcinen Ubersicht der Pollenmorphologie fast aller Vertreter der hoheren
Pflanzen dar und enthilt die Erwahnung von genetischen Verbindungen
unter Familien auf Grund von morphopollinischen Angaben. Er hat die
Grundlage und die Prinzipien der Untersuchungsmethoden in der Pollen-
morphologie entwickelt, indem er einec besondere Terminologie ausar-
beitete, die sich mit der Zeit erweitert hat und von den meisten Pollen-
forschern angenommen wurde.

Die Entwicklung der Kenntnisse betreffend die Pollenmorphologie
hat der Morphologie und der fundamentalen Anatomie, im allgemeinen,
einen groflen Beitrag gebracht und hat es ermoglicht, neue Ansichten
auszuarbeiten, sowie eine neue Orientierung in der Pflanzenphylogenie
zu geben. Auf diese Weise wurden die Pollendiagnosen bei der Vervoll-
standigung der Diagnosen neuer Pflanzen allmihlich erginzt und die
erzielten Ergebnisse auf Grund der Pollen- und Sporenmorphologie sind
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gewohnlich in Einklang mit denen in der Anatomie (C. R. Metcalfe, 1961)

oder mit den erzielten Ergebnissen auf anderen Gebieten (].61'“ Botanik.
Auf Grund von morphologischen Merkmalen der Pollenkorm;r und‘
einer entsprechenden Terminologie fiir die Beschreibung (10.5" I oll(frés
wurden dichotomische Bestimmungsschliissel aufgestellt mit «eren Hilfe
die Pollen-Angehorigkeit verschiedener Klassen festge.\'tcillt ‘\'\:urdo (H‘.‘ J.
Beug, 1961) oder verschiedene Pollen-Typen erkannt (g(. Faegri, ('T;l I}vm sen,
1964 ; H. T. Waterbolk, 1964 ; M. Th. Cerceecau, 190(%},'0‘50.),‘\\7@ C; 1e ‘elne
Tdentifizierung des Pollens der Familien, Gattungen und selbst der Arten,
ogli nachten.
1110g11(311]11 1(11::;3 xtferg'angencn Jahren G. Erdtman und H Straka (1961)
arbeiteten ein System von nummerischen Formeln fiir eine genauere
Charakterisierung versschiedener Pollen-Typen, N.P.C. genannt, aus, wel-
ches sich in der Anwendung der Morphologlp m.lf die Pollenkérner in der
Makro-Taxonomie der Pflanzen stiitzte und in die TEenutmmg der m'orpihov-
pollinischen Angaben in der i[(lzmsifilmtl()n von Taxonen mit kleinerem
Rang i r Familie ermoglichte.
e I%I:(iil System bctriffht die Anzahl, Stollun;ﬁ und (}on C}}a‘rakt?y deir
Keim-Apperturen die H. Straka (1964) mit den Kelmgelche;n im ‘Del,lmla‘
System stellt und erweitert. - Auf diese Weise hat sich ein S}’&tﬁ‘{]l 1(_, ell
morphologischen Analyse des Pollens gebildet, das (obw‘ohl‘);&o( 7;( ,m' tl(?11
schwierig) die Moglichkeit gibt, “_pavlynologlschc Lochlkar ten 1<1,u_ Au'; (
len, die eien Vereinigung von dhnlichen Pollcn-'l‘_ypeg701‘1elcll.te1n’ m} p(llu
Morphologie, Aufstellung von genetischen Vel‘h31§n1§§e11 ‘be.l .Velb\(, ue‘ (z
nen Taxonen, als auch ihre spitere Vervollstindigug .121(3[ neu eln -
deckten Angaben, besonders auf Grund einer elektronmikroskopischen
Fm&c}({;‘tle];%.nwirtig sind zahlreiche bedeutende Wissenschaftlicho. Ergr{elvj'—
nisse vorhanden die auf Grund einer erfolgreichen Zusgmnmnarbat ZWi-
schen der Makro- und Mikromorphologie fiir die Erledigung von P.roblez
men der Pflanzensystematik a.nge\vavn_db werden. Mit d(‘]'l neuen, 1mr‘1'1e,11
umfangreicheren Kenntnissen iiber die Po}lennmyp}mlogw_ (‘Pg?b])eli? B
zahlreiche morphopollinische Angaben betreffend einige Gattungen, .Ism_r{n- ,
lien, Ordnungen und selbst grossere. systematische Elghelﬁ@{l}. 5 uvs‘e‘
Angaben haben zur besseren taxonomischen Kenntnis verschie¢ 011(‘17 ”s:\;—
tematischen Kategorien beigetragen, und selbst zu einer 1'10]‘1t1gex;1_1‘\7\ '11_1(' i
gung der Stellung von Pflanzengruppen, sowie deren Anggh(‘)ugkelt zZu
Taxonen einer bestimmten systematischen Qrupplerung gefiihrt. .
Die palynologischen Untersuchungen einer groBen Anzahl“w’)n Ver-
tretern vaskuldrer Pflanzen haben zur Feststellung von b‘esjtlmn_i_t‘e_n
Regeln in der Variabilitiat des Pollens und der Sporen in ihrer _n&tu}llh-
chen Grenze gefiithrt. Auf diese Weise haben sich die (“jllal"znkterls 18(;1 en
Eigenschaften fiir eine Art, Ga’qtung und Fzyr}n}le_ abgezeichnet un] es
ging hervor, wie gich der Grad dieser Va,.rlabl-htat im R{L]H!nel’% V(lbf} 1110,-
dener Klassen éndert; aber die Kenntnis dieser Regeln 'der mqlfpr 1(3-
sporo-pollinischen Variabilitidt hat zu einer genaueren 3estlmmung ver-
schiedener Taxone beigetragen, beziehungsweise ge.f,uhl‘*_tv. ol
Auf Grund der Pollen- und Sporenmorphologie konnen in eiher sys-
tematischen Rinheit bestimmte ‘‘pollinische Formen®, éuch. Pqun-
Typen* benannt, unterschieden werden, charakterisiert durch eine ganze
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Vielfaltigkeit von eigentiimlichen Komplexen, die manchmal einer eifi-
zigen Gattung entsprechen kénnen. In einigen Fillen ist die taxono-
mische und evolutive Wichtigkeit des Pollens bzw. der Sporen grosser
bei der Familie, der Ordnung und selbst bei dem Phylum. So wurde es
festgestellt, daB die Lage der Appertur im Tetradenzustand der Mikro-
sporengenese proximal ist, bei den Bryophyien und Pteridophyten, distal
bei den Gymnospermen und den monapperturaten Angiospermen. Trotz-
dem fehlen oft nur scheinbar die Apperturen bei den Bquisetinen und
bei den Bryophyten.

Ausnahmsweise eine oder mehrere proximale Apperturen oder
ghnliche Appertur-Zonen kann man an der proximalen Ansicht selbst
bei dem Pollen hoherer Pflanzen feststellen, z.B. : cinige Annonaceae

besitzen eine diinne proximale Zone, sowie auch cinige Mimosaceae mit

Pollen 'in Polliaden, welche eine oder mehrere Apperturen in Form von
Poren auf der proximalen Stelle aufweist. Bei einigen fossilen Gymmno-
spermen besitzen die Mikrosporen eine bipolire Appertur, die ungenii-
gend erforscht ist und so eine Ubergangsform von den Sporen mit proxi-
malen zu jenen mit distaler Appcrtur sein konnen.

Eine wesentliche Charakteristik bei den Pollenkornern des gros-
sten Teiles der Angiospermen bildet die Anwesenheit mehrerer Apper-
turen ; von diesen haben die Monocotyledonatae Pollenkdrner mit einct
einzigen distalen Appertur; dieser Pollen-Typus kann bei den Magno-
liaceae der Dicotyledonaten-Reihe begegnet werden ; bei den typischen
Dicotyledonaten jedoch weist der Pollen mit mehreren Apperturen eine
zonale Aufstellung auf,

Oft wurde es festgestellt, daB der Pollen-Typus eines Taxons cha-

rakteristisch und konstant (stenopalyn) selbst nur fir jene Gruppe ist,
welche gewohnlich eine natiirliche Gruppierung aufweist. '

In anderen Féllen, selbst in den Grenzen einer natiirlichen syste-
matischen Hinheit, kénnen die Pollen-Typen wesentlich variieren ; dieser
Taxon ist euripalyn und evident heterogen. In diesem Falle beweist die
groBe Diversitat von morphopollinischen Typen in einer Familie, daf} diese
aus einer verschiedenen heterogenen Gruppe ausgebildet ist. Auf diese

Art sind einige Familien homogen und andere jedoch heterogen, welch letztere

aufgeteilt werden miissen, denn die Morphologie des Pollens weist off

Anzeige auf, in welche Gruppe die Gattung mit einer unklaren Stellung

gestellt werden kann, so z.B.: die Separation der Familie Altingiaceae
von der Familie Hamamelidaceae, die Familie Irvingiaceae von der Familie
Simarubaceae (G. Erdtman, 1969); die Gattung Paeconia von der Familie

Banunculaceae (N. Mitroiu, 1970), die Unterfamilie Allioideae von d:r.,

Familie Alliaceae (D. Réidulescu, 1973), die Umbildung der Familie Plan-
taginaceae in ein selbstandiges Taxon der Ordnung Plantaginales (G. Ser-
banescu-Jitariu, 1971) ete. ¢

Die Pollenmorphologie kann ebenfalls fiir eine Verschmelzung von
Familien sprechen u.zw. : die Fam. Diclinteraceae mit den Polygalaceae,
Heteropyxidaceae mit den Myrtaceae (G. Erdtman, 1969); dann dic
Zusammenfassung der Familien Moraceae und Cannabinaceae in die Fa-
milie Urticaceae; die Familie Zingiberaceae, Cannaceae und Musaceae
in die Familie Scitamineae, sowie auch andere Beispiele, welche aus den
Arbeiten der ruméinischen Palynologen ersichtlich sind.
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BEs ist offenbar, daB die Feststellung der systematischen Position
verschiedener Taxone nicht exclusiv nach den morphopollinischen Krite-
rien gemacht werden mull sondern, nur unter BCrupksthgung von
mehreren verschiedenen Bemerkungen aus dem vegetativen Zustand und
aus dem Rahmen ihrer Fortpflanzung. In diesem Sinne haben wir zahl-
reiche Beispiele gebracht, von welchen wir die Begrezung der Abelia der
Caprifoliaceae erwahnen und die Erhohung beider Sektionen : Huabelia
und Zabelia zum Grade einer Gattung. Die neue taxonomische Stellung
beider haben zu Grunde sowohl die Morphologie der Pollenkorner, als
auch morpho-anatomische Merkmale (G. Erdtman, 1967). :

Die Existenz einer morpho-pollinischen Variation bei verschie-
denen Arten derselben Gattung kann viel schwerer anhand von Unter-
suchungen erkannt werden, die noch grosstenteils mit Hilfe der optischen
Mikroskopen durchgefiihrt werden, obwohl diese noqh immer ihre Bedeu-
tung in der palynologischen Forschung haben. Details der Exinestruktur,
die: manchmal bei dem gewdhnlichen Mikrogskop noch sichtbar sind, kon-
nen auf Grund von elektronmikroskopischen Untersuchungen ergénzt
werden und sie ermoglichen die feine Struktur der Sporodermis zu erken-
nen, sowie den ProzeB der Differenzierung der Sporen- und Pollenhiille
zu beobachten. : '

In einigen Féllen hat nur die Elektronmikroskopie die sehf‘ felrnen
Unterschiede in den Winden der Sporen- und Pollenkérner an den Tag
gelegt. Auf diese Weise, im Rahmen einiger Fa,nl.lhen,wclohe bei uns
stenopalyn betrachtet werden, wie z.B. die .Fa.mlhe Mesembryanthema-
ceae, konnten in ihrer Exine submikroskopisch mehrere Pollen-Typen
unterschieden werden, die primitive oder entwickelte Gattungen charak-
terisieren (Straka, 1971). Ahnliche Ergebnisse auf Grund von elektron-
mikroskopischen Untersuchungen haben die Existenz verschiedener
Pollen-Typen und in dem Umriss anderer Familien, wie Didiereaceae
und Pedaliaceae entdeckt, welche mit den makromorphologischen Merk-
malen vergliechen, haben die Feststellung von natiirlichen phyletischen
Verhéltnissen, im Rahmen der jeweiligen Taxone, moglich gemacht,
die von H. Straka (1971) in einem genealogischen und phylogenetischen
Stammbaum  der morphopollinischen Merkmale wiedergegeben wurden,

Die Pollenmorphologie hat eine groBe Anwendung auch in der Taxo-
nomie von Kulturpflanzen gefunden : bei Canna und anderen Dekorations-
pflanzen (Nair, 1960, 1961), bei Zea mays und anderen C_u‘retljeldearte?
(Nair, 1962 ; Withedheat und Langam, 1965,etc.), sowie bei Zitronenar-
ten und verschiedenen Medizinalpflanzen (Nair und I;ﬂ;ul, 1965, etc.).
Die morphologischen Eigentiimlichkeiten der Pollenkérner wiederspie-
geln sich in dem hybridogenen Charalkter einiger Pflanzen, in der Ablei-
tung von Kulturpflanzen aus spontanen Pﬂanzen .und in _1111'em gegen-
seitigen genetischen Verhéltnis. So einige Arten die als rein betrachtet
werden, besitzenheterogenen, polymorphen Bliitenstaub auf Grund einer
wahrscheinlichen meiotischen Tritbung oder deren Degeneration, die eine
sogennante reine Art als Hybrid darstellt, z.B. : die Bastarde. von Betul_a
nana X B. tortuose mit sehr unterschiedlichen Pollen-Typen, cine Erschei-
nung die auch bei Triticale und bei verschiedenen Dekorationspflanzen
begegnet werden kann.
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Eine bemerkenswerte Feststellung im Studium des Pollens von
Kulturpflanzen ist die Tatsache, daBl die Morphologie des Pollens auch
ein Ausdruck des physiologischen Verhiltnisses darstellt, die morpho-
physiologische Korrelation offenbart sich aber verschiedenartig (Pollen-
dimorphismus, Sterilitdt deselben, ete.).

Zytopalynologische Korrelationskomplexe haben gezeigt, dal} die
Pollenmorphologie oft den Polyploidie-Grad ciner Pflanze aufweist, der
in der Pollenmorphologie erschienenen Variationen, z.B. : bei Sysimbrium
irio und Oldenlandia corymbosa mit verschiedenen Pollen-Typen bei der
diploiden und tetraploiden Art oder Sorte (Nair, 1970) etc. Es wurde
bemerkt, daBl das Anwachsen der Chromosomenzahl zu einer Erschei-
nung von Pollenkornern mit grosseren Dimensionen fiihrt, die mehrere
Apperturen haben oder ecine Verinderung ihrer Stellung aufweisen
(Maurizio, 1957).

Die konstanten oder verinderlichen 6kologischen Bedingungen in
denen sich die Pflanzen entwickeln, Bedingungen die ein Erscheinen
von neuen Okotypen die sich in der Pollenmorphologie wiederspiegeln
und in diesem Sinne ein Beispiel der Pollenvariation, zufolge einer Pflan-
zenmigration, bildet der Bliitenstaub bei Caltha palustris. Dies ist eine
wesentliche européische Art mit 3-zonokolpaten Pollenkérnern in allen
Zonen der Tirde, welche jedoch nach einer Migration nach Kaschmir eine
Varietit alba hervorbringt mit pantoporaten Pollenkornern (Nair, 1961).
Der Pollen von Guetum scheint gleichfalls von drei Typen zu sein u.zw. :
sidamerikanisch, afrikanisch und asiatisch (G. Erdtman, 1969).

Die Pollenmorphologie ist auch als ein Ausdruck der Evolution und
der Phylogenie der Pflanzen zu beriicksichtigen, so da die Kenntnis der
Entwicklung der Sporen-und Pollenmorphologie eine grundlegende Wich-
tigkeit fiir die Erklirung der Pflanzenphylogenie, miteingerechnet der
Ursprung der Angiospermen darstellt,

Im Laufe der Evolution des Pflanzenreiches, gleich mit der Diversi-
fikation und des stufenweisen Anwuchses der strulkturellen Komplexitit
der vegetativen und Fortpflanzungsorgane ist die Anzahl, Position und
Varietdt der morpho-strukturellen Apperturen angewachsen, sowie die
der Sporen- und Pollenkérnerhiille. Abhingig von der Evolution der Ap-
pertur-Form sind drei Grund-Typen vorhanden, welche die groBen Grup-
pen der Pflanzen charakterisieren u.zw. : trilete, monolete und non-aper-
turate Formen, die vereinzelt bei gutbegrenzten (fossilen und aktuellen)
Taxonen unter den Bryophyten, Pteridophyten, Gymmospermen und bei
einigen Amngiospermen, wihrend letztere eine grosse Verschiedenheit von
apperturellen Formen kennzeichnet, vorgefunden werden. Die trilete
Form der Sporen wird als eine der primitivsten angesehen, nur ist sie bei
den aktuellen und fossilen Pteridophyten, sowie bei einigen fossilen Gym-
nospermen, bei den Cycadofilicales, vorhanden, die monolete Form  ist
Jedoch nur bei den evolutiven Gruppen beschrinks. :

Auf Grund dieser wesentlichen Eigenschaften der Apperturen, welche
mit den Eigentiimlichkeiten der Struktur und Epistruktur der Sporo-
dermis korreliert ist, wurden verschiedene Evolutions-Schemen des Pol-
lens gebildet, welche die phyletischen Zusammenhange in den Grenzen
der betreffenden Taxone wiederspiegeln (R. P. Wodehouse, 1935, 1936 ;

b POLLENMORPHOLOGIE IN DER TAXONOMIE UND PHYLOGENIE 31

L. D. Kuprianova, 1954; A. Takhtajan, 1959; G. Erdtman, 1965 ;
N. Mitroiu, 1968 ; P. K. K. Nair, 1968 ; u.a.). _

Die elektronmikroskopischen Untersuchungen betreffend die Struk-
tur der Sporen- und Pollenhiille haben letzthin eine neue Orientierung
der phylogenetischen Ansichten bewirkt, welche sich auf morphopolli-
nischen Angaben stiitzen, indem sich eine bestimmte phylogenetische
und in der submikroskopischen Struktur der Sporodermis dulert. Auf
diese Weise sind den Sporen der Moose und Farnpflanzen, im allgemein-
en, homogene Schichten eigen; die Lamellierung der Exine-Schichten
wurde zum erstenmal bei einer sehr alten heterosporen Farnpflanze,
Archaeopteris, bemerkt und nachher bei den Sporen der heterospo_ren
aktuellen Farnpflanzen. Der lamellire Charakter der inneren Exine-
Schichten wurde héiufig bei dem Gymnospermen-Pollen gefunden ; bei
den Angiospermen jedoch ist die lamellire Exine (Endexine) nur bei
bestimmten Stadien der Ontogenese vorhanden, die nachher verschwin-
det und nur bei dem reifen Pollen bestimmter, Ciattungen unter den Dege-
neriaceae und - Liligeeae (Yucca, Lilium) wei\ke' zu finden ist.

Das Pollen-Stiidiym' fossiler und aktueller Pflanzen. ergibt, daB
im Laufe der- Zeit sich’ zwei [yolutive Linien", entwickelt haben u.zw. :
die Linie der [Magnolidedae und Rinunculaceae durch die Vorherrschung
eines monocolpaten wnd 3-zonocolpaten Pollens charakterisiert, jedoch
die verschiedenen Familien der Angiospermen haben eine Affinitat zu
dieser phylogéfneqisbheh Gruppe. Die Anwesenheit von monocolpaten
Pollen, sowohl i de ’i;]jl‘amilien der Magnolitnae-Gruppe, als auch bei
den meisten Monoeo ykedo‘ndten mochte suggerieren, dall letztere enger
mit den Magn'oliﬁn{',,iﬁgtyledohdtgz‘iund weniger mit denen deI: Ranalen-
Dicotyledonaten ,verwindt sind. Eher kann man sagen, daB die Gruppe
der Monocotyledonaten, die Magnolien-und ERanalien-Gruppe, wiirde
drei independente phylogenetische Linien vorstellen, die einen phylo-
genetischen Ursprung vielleicht bei den Magnolien- und Ranalien-Dico-
tyledonaten haben (Nair, 1970).c = = hio procr o o :

Da aber palynologische Angaben betreffend den Ursprung der Angio-
spermen noch abhanden sind, da man ihren uralten Typus nicht kennt,
die vorhandenen (fossilen und aktuellen) Sporen und Pollenkéner bieten
geniigende Beweise zu Gunsten eines polyphyletischen Ursprunges vieler
vaskuldrer Pflanzengruppen, die von L. Kuprinova (1973), in der letzten
Zeit, argumentiert wird. Die Verfasserin unterscheidet mghrere_ Haupt-
Etappen in der Entwicklung der Sporen und des Pollens als auch in ande-'
ren Systemen der Organe entsprechend den geologischen Zeitabschnitten
der Erde. Die in den entscheidenden Momenten erschienenen Formen
haben sich parallel und konvergent entwickelt und sie ergaben viele ver-
schiedene evolutive Stufen, beginnend mit den einfachsten proximalen
bis zu jenen mit dquatorielen komplexen Apperturen. Auf diese Weise
entwickelt sich der Pollen der Amngiospermen mit einer grofen Anzahl
von Appertur-Typen der Pflanzen vom Ende des Mesozoikums }19(1 des
Anfanges des Kénozoikums, eine Verminderung der Variabilitit der
Appertur-Typen aufweisend. .

Die jiingsten Errungenschaften in der Morphologie, auf Grund
von neuen Methoden und Untersuchungstechniken, besonders der Elek-
tronmikroskopie, welche die Verbindungen der Palynologie mit anderen
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Nisgona artt an 'l 1 i
;li:;(i)lls)(jhld’ften I({Z,sttologle], Embryologie, Biochemie) vertieften, werden

ue objektive Kriterien bilden, sowohl fiir dj , ‘

_ . el ir die Festlegung der tax

: : Kriferion ] n; 8 _ Festlegung AX0no-
llilb?llell SL‘ellung verschiedener systematischer Binheiten als aucl'; neuer
phylogenetischer Verbindungen., ’

M . 4 . a A I .

i “tDbl‘Vu'(‘l gleichfalls ben_lelht, daBl die Pollenkorner einen Ausdruck
: ; db' rul\?;mrcllen und funktionellen Evolution der Pflanzen bilden und
e te : }.og };Chkem besteht, den Pollen als Untersuchungsmaterial fiir
i ofgglctle domlc)lfllungen zu verwenden, besonders in der Methodologie

g ur der anzen, in der Pollen-Selelti i b

] _ i lektlon von den gewiinseht

; i 1 agcill) . . . 5 ; ey
Formen bis zu deren dirigierten Hybridsations-Prozessen der 6konomis
chen Pflanzen. - : I
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ISOLATION AND CULTURE OF CELL PROTOPLASTS
FROM THE MESOPHYLL CALLUS OF VITIS
VINIFERA 1.

BY
AURELIA BREZEANU, ANA ROSU

The aim of the paper is to discuss some methodological aspecls regarding the
isolation and culture of protoplast from the mesophyll callus of grape vine (cv.
Feteascit Regald). Protoplasts were obtained after overnight incubation at 26°C
in 2% Cellulase Onozuka R—10 plus 19 Macerase Onozuka or in 2.5% Cellu-
lysin, 1% Macerosyme and 0.059, Dryselase dissolved in a mixture of 0.14 M
KCI1 and 0.10 M CaCl, at pH 5.5. The liquid nutrient medium which is a Lins-
meyer— Skoog medium with 1 mg/l kinetin, 2 mg/l NAA and 90 g/l mannitol
as osmotic stabilizer, stimulated the regeneration of the new cell wall, followed
by cell division which took place within 2—3 days since  inoculation. The sub-
sequent transfer of the culture on the surface of the same medium solidified with
0.7 9% agar, or on a variant of the basal Murashige— Skoog (1962) medium with
2 mg/l BAP and 0.18 mg/l NAA in which mannitol was omitted, resulted in
the development of microcolonies and small masses of callus.

The regenerative capacity is a main feature of protoplasts and it
determined a wider range of their utilisation in experimental biology.
The investigation regarding the behaviour in culture of the higher plant
protoplasts, on specific nutrient media, pointed out their capacity to
remake the cell wall, to divide and form cell colonies from which auto-
nomous plants can be obtained by organogenesis and somatic embryo-
genesis [H]. These features supported the enhancement of the investiga-
tions to obtain protoplasts for hybrid cell cloning, resulted either from
interspecific or intergeneric fusions [4], or for the multiplication of the
mutant cell lines and the regeneration of plants with new characteristics.

Although good progress was made in plants regeneration from proto-
plasts, the number of species, mainly wooden plants where this process
took place, is limited [3]. The species Vitis vinifera is not much studied
from this point of view. However, the investigations of Skene [8], [9]
should be mentioned, who described for the Sultana cultivar the isolation
and culture conditions of protoplasts originating from the pericarp callus
cells. The previous investigations preformed by us on the cvs. Feteascd
Regald, Riesling and Dattier and by Hasler et al [11] on the cv
Riesling X Silvaner, pointed out the conditions that assure a viable
population of mesophyll protoplasts and the ranges of ultrastrue-
tural modifications which accompany the isolation and reversion processes.
Because of the reduced regenerative capacity of the mesophyll proto-
plasts our attention was directed to another source of biological material,
namely the callus culture, which was started from explants of the leat
mesophyll.
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MATERIAL AND METHODS

Mesophyll callus belonging to the Feteasci Regald cultivar was used
as a protoplast source. The culture initiation was performed on the basic
Murashige-Skoog medium (1962) with 0.1 mg/l BAP and 1mg/l 2,4-D, in
16 hours daily illumination and 26 —29°C temperature. For the obtainin
of protoplasts, 2g of callus (fresh weight) were incubated in 15 ml enzyme
solution, sterilised by filtration. Two enzymatic formulae were tested :
—formula I': Cellulase Onozuka R—10—2%, plus Macerase Onozuka—19%,
dissolved in a solution of salt prepared from 0.1 M CaCl, and 0.14 M KCl,
in the presence of 0.59, dextran sulfate, with a pH adjusted to 5.5 [8];
— formula IT: Cellulysin™- — 2.5%, Macerosyme™ —19, Dryselase—
0.059% in thesame salt solution and with the same pH (5.5) — original
formula.

The enzyme solution was incubated for 16 hours, under static condi-

tions in the dark and at a temperature of 26°C. The protoplast suspension
was filtered through two nylon cloth layers to remove the coarse impuri-
ties, then it was rinsed by slight centrifugation (200 r.p.m.) and successi-
vely resuspended in the same salt solution in which the enzyme mixture
was prepared. In order to obtain a good osmolarity, mannitol was added
in a concentration of 9%, The protoplasts suspension obtained after wash-
ing is impurified with numerous cellular debris, resulted after the enzy-
matic digestion, being either dead cells or cells with a partly or totally
removed wall. Therefore, the purification of protoplasts by their resuspend-
ing in a purification solution containing 0.1 M CaCl, plus 0.14 M KCl
and 239, sucrose, followed by recentrifugation for 10 minutes at 200 rota-
tion p.m., is an essential stage in the isolation process. After this operation,
in the higher part of the centrifugation test tube, an intensely green pellet
of about 1 em in height, which represents a concentrated suspension of
viable protoplasts, was noticed. The concentrate layer was collected from
the surface of the purification solution and it was resuspended in a previ-
ously known volume of culture medium so that a dilution of 2 — 5 X
X 102 protoplasts per milliliters was obtained.
: The nutritive medium used for regeneration is represented by the
Linsmeyer-Skoog basal medium, with 1 mg/l kinetin, 2mg/NAA, 20 g/l
sucrose, 90 g/l mannitol. In order to establish the best culture conditions
the efficiency of the following procedures was tested :

- — Culture in liquid nutritive medium, under static conditions 2 ml

of protoplast suspension was transferred into 25 ml Erlenmeyer flagks
or glass tubes of 3/1.5 em size;
3 — Culture on’solid medium support; 5 drops of protoplast suspen-
sion were placed on the surface of a solidified nutritive medium (with
0.7% agar). The nutritive medium where the protoplast suspension was
prepared and a variant of the Murashige-Skoog medium with 2 mg/1
BAP and 0.18 mg/l NAA were used at the same time.

— The microdrop array method. By means of a Pasteur pipette with
a very thin point, small suspension drops were applied on the lid of a
Petri plate. In order to preserve an adequate atmospheric humidity,
sterile distilled water or sterile nutritive medium was introduced inside
the Petri plate [7];

PLATIE I — Fig. 1. — Proloplasts recently isolated from cells of the mesophyll callus in Vitis

vinifera L., ev. Feteascd regald ; (% 25.0) -
Fig. 2. — Proloplasts after two days ol culture in a liquid medium : (X ‘ 5 . -
IFFig., 3. — Incipient stage ol division septum formation (sce arrow) alter four days of culture;
(% 315) o
Tig. 4. — Firsl cell division alter seven — ten days ol culture; (% 315)
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— the culture on filter paper support [6]; 3 ml of medium soli-
dified with 0.69%, agar were placed in Petri plates with a diameter of 6 cm.
Small round dises of chromatographic Wattman 1 paper were placed
on the medium so carefully that they should not sink into it. A 0.5 ml
suspension of protoplasts was dripped on this support.

In all cases the incubation was performed at a diffuse light of 500 Ix
and a temperature of 26-—28°C. 7—10 days after incubation when the
microscopic examination showed the first cell divisions, the suspensions
were transferred on the same solid nutritive medium, with a half-strength
mannitol concentration.

RESULTS AND DISCUSSIONS

Protoplast isolation was normally performed in case of using both
enzyme combinations, (Plate I, Fig. 1). The differences consisted in the
fact that Cellulysin (2.59) with Macerosym (1%,) and Dryselase(0.05%)
hastened the lysis process of the cell wall with about 4—5 hours. There-
fore, the release of naked cells started in this variant in the first six hours
of incubation and ended completely after 10—12 hours. The slight stirring
(50 r.p.m.) had a stimulating effect. This remark is important, because by
using more rapid methods of isolation the longer contact of cells with
cellulogolytical enzymes is avoided, as it generally affects the viability
and regeneration capacity of cells.

The protoplast suspensions obtained were slightly impurified with
cell debris and were characterized by a high density of cells. From a mor-
phological point of view the cells, with a perfectly spherical shape, present
a well preserved membrane system. The heterogeneity of cell population
called our attention. At the same time small sized protoplasts with a
rich cytoplasmic content, similar to embryogenic cells as well as large-
size, highly vacuolised protoplasts, were present. L ] ek

The Linsmeyer-Skoog nutritive medium with 1 mg/l kinetin, 2 mg/l
NAA and 90 g/l mannitol, supported the regeneration process of the cell-
wall and the initiation of cell divisions, in case of all experimented culture
conditions. Among variants, clear differences appeared after 6—8 days.
Trom the four analysed modalities of culture,” the method of culture in
liquid medium, under static conditions and the placing of suspension
drops on a support of agar medium showed the best results. From these
variants after 4—5 days, a great number of cells divided 2 or 3 times,
‘with the formation of groups or “filamentous’ cells contained 3—4 cells
(PL. II, Fig. 1). The first cells to enter the division stage were the small
ones with embryogenic character (PL I, Fig. 3, 4). The large cells with a
well-expressed vacuolar system divided to a less extent. The majority
started a rapid degeneration process and died.

The phenomenon is somehow similar to that one noticed by Vasil
and Vasil [10]in Penisetum americane. The embryogenic cells with a
high capacity of division are expected to manifest also a morphogenetic res-
ponse, after being transferred on specific nutritive media.
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Five weeks later, visible, well individualised microcolonies were
noticed, Figure 1, consisting of cell clusters. (Pl. II, Fig. 3). The central
area of these colonies is represented by a “nucleus” of small embryogenic
cells under permanent division. (Pl. IT : Fig. 6). At their periphery, large

I'ig. 1. — Macroscopic aspect of microcalluses.

cells poor in cytoplasm, with a reduced mitotic activity, are noticed. The
cell colonies that were obtained were achlorophyllous. The abundance
of amyloplasts placed in the nucleus neighbourhood was evident, having
contiguity relations with it. The amyloplasts, containing large starch
grains and a poor stroma, are characterized by a weak differentiated
membrane system (Pl. II, Fig. 4, 35).

The initiation of cell divisions and formation of microcolonies were
noticed on a Murashige-Skoog medium with 2 mg/l BAP and 0.18 mg/l
NAA, in which mannitol was omitted.

The microdrop array method was not satisfactory for this species.
1t is possible that by increasing the number of cells per drop to obtain
a too high density of cells. Consequently, the cells felt the shortage of
nutrients and O, and the accumulation of metabolic products released
in the medium. The impossibility to renew the medium with a fresh nu-
tritive medium and the concentration of the initial one due to evapora-
tion, is another element that influences negatively cell viability. The
method can be used more successfully in case of other species such as
Nicotiana and Datura where the regeneration and division processes take
place more rapidly (between a few hours to a few days).
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The culture on filter paper support used with good results by
Partanen [6] for Pleridium aqu@linm_n was not succ_essful al’ghoggh the
first cell divisions were initiated in this case as well (P1. 11, Fig. 2).

We may conclude that: . e ’

— Mesophyll callus cells belonging to Vitis gmzfa_m, cv. F?teia_JscaJ
Regald, are a good biological material for isolating mgmﬁmgnt populations
of viable protoplasts with a high 1’eg9nemtlye potentlal,v !

_ Association of Cellulysin (2.59%) with Macerosym (1 ) ~a»nd
Dryselase (0.05%) as well as a slight stirring (h0r.p.m.) ha.vstel? with 5—6
hours the process of enzymatic degradation of the cell wallj

— The Linsmeyer-Skoog culture medium with 1 mg/l kinetin, 2 mg/l
NAA, 20 g/l sucrose avndt S)O”g/ll'ma'nnitol as an osmotic stabiliser stimu-

egeneration of cell divisions ; ' .
i gleﬁl?;&ll&ﬁoa of culture in ]iquifi medium und_elj static conditions
or on a support of agar medium provide the best conditions for the deve-
lopment of microcolonies and of the callus.
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THE CORRELATION BETWEEN RADIOSENSITIVITY
AND THE DNA AMOUNT PER CHROMOSOME WITHIN
THE NIGELLA L. GENUS (RANUNCULACEAE)

BY

GABRIEL C. CORNEANU 1, VIOREL SORAN % HAROLD H. SMITHS3,
ANDREI LAZANYI¢

The paper presents the values of the DNA amount per nucleus and per chromo-
some (cxpressed in DNA arbitrary units) with ten species and one variety of
Nigella genus, as well as the doses of X-rays or fission neutrons which bring
about the slight stem growth inhibition or Dyy/s, values. The existence of a nega-
tive correlation between the DNA amount per chromosome and the Dyg/gy Value
was found, both in case of irradiation of dry seeds with X-rays (r == — 0.78)
and in case of fission neutrons irradiation (r = — 0.54).
L]

The results of the experiments performed by A. H. Sparrow and
his school showed that between the DNA content per chromosome and
the radiosensitivity of plants, examined through different radiobiological
indices, there is a clear negative correlation, the regression line slope
being of about —1 [1], [6], [7], [8] [9], [10].

Other experiments revealed the existence of a low correlation or the
lack of the correlation between the radiosensitivity and the DNA amount.
Thus K.- H. von Wangenheim and F. Walther [11] analysing three kinds
of wheat (Bayro, Walthari and Peragis) found that to the small differen-
ces recorded between the nuclear volume values (577, 529.3, respectively
554.5 pm3) and the DNA content (192, 189.5, respectively 197.5) there
correspond high differences in radiosensitivity. Also J. P. Miksche and
T. D. Rudolph [5] studying the radiosensitivity of nine gymnosperm spe-
cies whose chromosome somatic number is similar (22 or 24) did not re-
mark the existence of a significant relationship between the nuclear volume
or the DNA content, on one hand, and the radiosensitivity of the studied

V species (examined through the inhibition of the dry weight by 509%, res-

pectively of the germination ; survival; the length of the plantlets and
their dry weight).

Since important changes can be produced in radiosensitivity with-
out changes inthe DNA content as well, the possibility of a simple gene-
ral relationship between the radiosensitivity and the DNA content can
be excluded. The fact that all species of a plant group (gymnosperms or
angiosperms) produce the same radiobiological response to absorption
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of an equivalent energy quantity per chromosome, suggests that in the
average chromosome of a species the same lesion number is produced,
although a variation in the DNA content may exist between species.

In this paper, the existent relationship between the DNA amount
(calculated from nuclei in the G;-stage, represented by the chromosome
groups in the ana-telophase) and the radiosensitivity of some Nigella
species, examined through different degrees of the growth inhibition, was
studied.

MATERIAL AND METHOD

THE BIOLOGICAL MATERIAL AND ITS IRRADIATION

The following species were utilized : Nigella arvensis 1. ssp. aristata
(Sibth. & Sm.) Nym., N. arvensis L. ssp. arvensis, N. ciliaris D.C., N.
damascena L. — single flower, white, N. damascena I.. — double flower,
N. degenti Vierh. ssp. jenny Strid, N. doerfleri Vierh., N. hispanica L.,
N. nigellastrym (L.) Willk (= Garidella nigellastrum 1.), N. orientalis L.
and N. sativa L. (all the species presenting 2n = 12), whose dry seeds were
irradiated with X-rays or fission neutrons at Brookhaven National Labora-
tory, Upton (USA). The X-rays irradiation was performed with the help
of an G.M. Maxitron apparatus having the parameters : 250 kVp, 30 mA,
filter of 1 mm Al, the dose rate ranging between 800 —1200 R/min(depend-
ing on the size of the seeds and their amount). The doses used were :
0, 3500, 4500, 5500, 6500 and 11 000 R. The fission neutrons irradiation
was performed between golden folioles by the reactor from Brookhaven
National Laboratory utilizing the doses : 0, 100, 200, 400, 600 and 1000 R.
Both the irradiated variants and the control variants came by air from
Upton (USA) to Craiova (Romania).

Previous researches on the radiosensitivity of the Nigella genus [2],
[3] showed that the ‘“storage effect’’ and the conditions during the trans-
port do not modify the relative radiosensitivity of the species studied, as
compared to the recorded values in case of the seeds germination soon
after irradiation.

GROWTH TESTS

The seed germination and the plantlet growth took place on a sand
layer, in the greenhouse, at a temperature of 20°—24°C, utilizing 100 seeds
per variant. The biometric observations on plants were performed 30
days after the sprouting of the plants, the values recorded being statis-
tically interpreted. From the growth curves of the plant length, there were
established, for each species, the radiation doses (in R), which determine
the slight inhibition of the growth (SGI, corresponding to a 159, reduc-
tion of the stem length in comparison with the control) and the radiation

3 RADIOSENSITIVITY AND DNA AMOUNT WITHIN NIGELLA L. 41

doses which determine the Dy, value (respectively a 509, reduction
of the stem size of 30 day-old plants, in comparison with the control;

Fig. 1).
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IFig. 1. — Establishment of slight growth inhibition values and Dyy5, values
on the basis of stem growth test in Nigella nigellastrum (X-rays) and fission
neutrons). :
Table 1

The correlation between the DNA estimated amount and different values of growth
inhibition in 11 Nigella species and varieties

L Slight growth Dy values
LSi‘.]lI.I;{It(:(} DI\.IA inhibition of (g;rowtlalﬂ inhibition
2 (arbitrary unifs) stem (R) of stem, R)
No. Species
DNA/chro- | Fission | . | Fission S
DNA /nucleus mosolme neutrons &-Tays neutrons X-rays
1 | N. arvensis aristala 35.22-4-1.07} 2.944-0.09 405 3,150 800 10,850
2 | N. arvensis arvensis 35.34-1-0.88] 2.944-0.07 425 3,750 930 9,150
3 | N. ciliaris 59.1541.64| 4.934-0.14 200 3,200 750 7,600
4 | N. damascena —
— single flower 44 .8341.39| 3.744-0.12 485 5,300 910 9,300
5 | N. damascena —
— double flower 65.63--1.86| 5.474-0.16 300 3,000 595 8,700
6 | N. degenii jenny 30.8641.29| 2.574+0.11 305 — 1,010 —
7 N. doerfleri 39.464-1.10| 3.2940.10 510 5,500 1,090 11,500
8 | N. hispanica 31.0540.99| 2.59-40.08 200 2,100 820 10,800
9 | N. nigellastrum 51.634+3.51|4.304-0.29 420 3,700 880 8,700
10 | N. orientalis 50.48 +-1.35| 4.214-0.12 370 4,500 1,020 9,100
11 | N. sativa 33.8441.40| 2.8240.12 280 3,500 880 10, 500
Correlation coefficient (+ r) ' —0.09' +0.02 I —0.54 , —0.78
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DNA AMOUNT

The DNA amount was determined by the double wavelength me-
thod, utilizing the MPE Lutz Ortholux photometer microscope. In this
experiment we started from the hypothesis that in the ana-telophase the
chromosomes being monochromatidic have the same amount of DNA
like the interphase Gj-stage nuclei. The readings were accomplished on
the ana-telophases in the meristematic tissue of the radicels (squash
preparations, Feulgen stain). For each species measurements were per-
formed for 50 chromosome groups in ana-telophase, using the wave-
lengths of 485 nm (La) and 505 nm (Lb). The DNA amount, expressed
in arbitrary units for each ana-telophase (corresponding to a nucleus in
Gy-stage), was calculated using the M. L. Mendelson tables [4]; the results
showed in Table 1 represent the individual average values recorded.

RESULTS AND DISCUSSION

The values of the two radiobiological indices, both in the case of
X-rays, and in the case of fission neutrons irradiation as well as the DNA
amount recorded in the species studied are presented in Table 1. We
mention that the Dgg, 4, values of Nigella doerfleri (No. 7) were established
estimatively on the growth curve basis, and for the N. degenii jenny and
N. orientalis species, the stem length recorded at the irradiation with a
dose of 1000 R fission neutrons is almost similar to the D4, values
calculated.

The existent correlation between the DNA amount per nucleus or
per chromosome and the radiobiological indices studied are shown in Fig. 2.
Its analysis points out the fact that both in the case of X-rays and in the
case of fission neutrons, no correlation between the slight growth inhibi-
tion and the DNA amount per nucleus or per chromosome is found (the
correlation coefficients : » = 4- 0.02, respectively r = — 0.09). Between
the Dgy 5, value and the DNA amount, however, the existence of a good
negative correlation is found both in the case of X-rays (r = — 0.78),
and the fission neutrons (r = — 0.54, or in the case of the omission of
the Naigella doerfleri species, r = — 0.50).

The fact that the value of the correlation coefficient is different
from — 1, shows that between the DNA amount and the plant radiosen-
sitivity there is not a simple linear relation, as also other parameters,
besides the DNA amount, intervene in determining the radiosensitivity.
The established correlation coefficient can be influenced by the limits of
the method used for the DNA amount determination, too.

CONCLUSIONS

The study of the correlation between the radiosensitivity (examin-
ed by the two growth inhibition grades) and the DNA amount, per-
formed in 10 species and one variety of Nigella genus, reveals the follow-
ing : :
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Fig. 2. — The correlation between the necessary exposure to produce slight stem growth

inhibition or Dgy/y values and the DNA amount per nucleus or per chromosome f?l' ten

species and one variety of Nigella, submitted to acute irradiation with X-rays

or fission neutrons. 1 — N. arvensis aristala; 2 — N. arvensis arvensis; 3 — N. cili-

aris; 4 — N, damascena — single flower; 5 — N. damascena — double flower; 6 — N.

degenii jenny; 7 — N. doerfleri; 8 — N. hispanica; 9 — N. nigellastrum ; 10 — N. orien-
talis; 11 — N. saliva,

1. The existence of a negative correlation between the DN A amount
and the Dy, 5, value both in the case of X-rays irradiation (r = — 0.78),
and in the case of fission neutrons irradiations (r = — 0.54). The fact that
7 has a value different from — 1 points to the lack of a simple linear rela-
tion between the radiosensitivity and the DNA amount.
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2. The utilization of the radiobiological index of a slight growth inhi-
bition does not point out the existence of a correlation between the two
parameters analysed.

Acknowledgements. The authors wish to express their sincere gratitude to Prof. Dr. Arne Strid,
Kgbenhavns Universitet, Denmark, for the biological material placed at their disposal.

REFERENCES

1. Baetcke, K. P., Sparrow, A. 1., Nauman, C. H., Schwemmer, Susan S., Proc. Nat.
Acad. Sci. US, 1967, 58, 533—540.

. Corneanu, G. C., An Univ. Craiova, Biol.-St. Agric., 1973, 5, 123—127.

. Gorneanu, G. C., Studiul comparativ radiogenetic al unor specii din genul Nigella, Doc-
toral thesis, Cluj-Napoca, 1974, 200 p.

. Mendelson, M. L., J. Biophysic. Biochem. Cytol., 1958, 4, 415— 494,

. Miksche, J. P., Rudolph, T. D., Radiation Botany, 1968, 8, 187 —192.

. Sparrow, A. H., Japan J. Genet., 1965, 40, 12— 37.

. Sparrow, A. H., Sparrow, Rhoda C., Thompson K. H., Schairer, L. A., Radiation Botany,
1965, § (Suppl.), 101—132,

. Sparrow, 5'}5 }2.45Underbrink, A. G., Sparrow, Rhoda C., Radiation Res., 1967, 32,

9. Sparrow, 11529 H1,8 Rogers, Anne F., Schwemmer, Susan S., Radiation Botany, 1968, 8,

—186.
10. Sparrow, A. H., Schwemmer, Susan S., Klug, E. E., Puglielli, Leanne, Science, 1970,
169, 1082—1084.
11. Wangenheim, K.-H. von, Walther, F., Radiation Botany, 1968, 8, 251—258.

w N

O O

[ee]

Received March 7, 1983

YUniversity of Craiova
Laboratory of Genetics
Craiova, Libertdlii 27 —31, Romania

2Center of Biological Researches
Cluj- Napoca, Republicii 48, Romania

3 Brookhaven National Laboratory
’ Biology Department
Upton, N.Y 11973, USA

4Cluj-Napoca, Josza Béla 12, Romania

PHENOL AND SYNDETS INFLUENCE ON THE
GROWTH OF MONORAPHIDIUM CONTORTUM (THURET
IN BREBISSON) KOMARKOVA-LEGNEROVA
GREEN ALGA

BY

V. BERCEA, LENUTA TICAN, N. DRAGOS and 1. OROS

The phenol influences the increase of the growth rate and the optical density
in a direct proportion to the concentration excepting the 10 mg/l concentration.
The stimulation is rendered evident in the protein metabolism, too. In what
concerns pigment accumulalion, the inhibition or slimulation effect presents
an inverse ratio to phenol concentration. The stimulation phenomera observ-
ed in some physiologic processes suggest that the alga could metabolize phenol.
The TRIAL and DERO CRISTAL detergents favour the alga growth in low
concentrations. With high concentrations, the detergents bring about the inhibi-
tion of growth and physiological processes. The growth rate stimulation at lower
concentrations shows that the alga could produce the degradation of the deter-
gent molecule, with the use of the resulted fragments as phosphorus sources for
growth when the phosphate in the growth medium is limitary.

A concise view on this research renders evident the diversity of the
effects generated by syndets and phenols on the organization and func-
tion of algae cells. There are differences, firstly, in the syndets absorption
process for green and blue algae, depending on the hydrolytic and enzy-
matic activity of their cells [5]. The researches carried out by Doemel et
al. [6], Hannan et al. [10], Aubert [1], Péres [14], and Forsberg et al.
[8] underline the structural and physiological implications of the syn-
dets concentrations at alga cell level. With regard to the syndets biode-
gradation, the researches aim to establish the relation between syndets
structure and biodegradation as well as the perfecting of certain test
methods as close as possible to practical conditions [2, 4, 15].

Beside these compounds, the aquatic medium is enriched, some-
times in high concentrations, with the phenol delivered by industrial
waste waters. Generally, the phenolic compounds act directly on the alga

- physiologic processes [3, 7, 13].

A recent study shows the action of the different concentrations of
phenols and syndets on the growth of the Monoraphidium contortum
green alga, based on the determination of some cell biochemical values,

MATERIAL AND METHOD

As testing material, phenol and TRIAL, and DERO CRISTAL deter-
gents were used on the experimental alga Monoraphidium contortum cul-
tivated on Zehnder-Gorham medium [16]. The alga was grown in ther-
mostat conditions at 25°C, under continuous illumination of 4500 —5000
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Ix. The concentrations of phenol (mg/l) and of detergents (g/l) are shown
in the graphs.

After 14 days the following parameters were determined : optical
density (extinction), growth rate, content of assimilatory pigments and
total (soluble) proteins. The optical density was colorimetrically deter-
mined in FEK photocolorimeter, using red filter and 5 cm? absorption
cell. The growth rate was approximated based on the cell number by
haemocytometry. The determination of assimilatory pigments was per-
formed by thin layer chromatography apud Hager and Bertenrath [97,
using Mackinney’s [12] reckoning formulas, and for proteins the Lowry
method [11].

RESULTS

Phenol increases the alga growth rate significantly and proportio-
nally to the concentration le vel, excepting the 10 mg/l concentration in
which the growth is slightly inhibited (Fig. 1). The optical density evo-
lution resembles the growth rate with significant stimulations at high
concentrations of phenol.

o :] Growth rate

20

Extinction

0I-
M Fig. 1. — Influence of phenol on growth rate and
optical density in the Monoraphidium contortum
culture.

M

The values of assimilatory pigments content range on an undulat-
ing curve; it shows an inhibition of the pigments accumulation at low
concentrations and a stimulating action at high concentrations of phenol
(Fig. 2). The ratio between chlorophylls, carotenes, and xanthophylls
varies with the phenol concentrations, rendering evident a slight inhibi-
tion of @ and b chlorophyll accumulation at 0.187 mg/l, 1.25 mg/l concen-
trations. Phenol acts directly on the ¢ and b chlorophyll biosynthesis ;
ts st mulatory action is obvious in the lowering of the ratio in pigments
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i ki The 88 of protein
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In what concerns the syndets effects on Monom%)hidz%rl»l cong;)lrtéﬁg
cultures growth, botha chemical specificity and one depending
detergent concentration are observed.
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TRIAL syndet.

025 0% 07 1 g/l

'he TRIAL detergent produces a significant stimulation of the
growtri[lhfate at concentrztions under 0.50 g/l, which decreases Wlt]ll the
increase of concentration (Fig. 3). The optical density 'presentsl ‘07‘;’;'1?]11‘
values as compared to the control, at concentrations under 0.10 I,tlg_/ L
increased concentrations, the optical density values become higher
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compared to the control, and they are correlated with the growth rate.

The content of assimilatory pigments depends on the detergent
concentration (Iig. 4). Little by little, by increasing the dose, the con-
tent of assimilatory pigments decreases, more significantly the ¢ and b
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| Fig. 4. — Effect of the TRIAL syndet on assimilatory pigments
! _ and total (soluble) protein content.
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i chlorophyll quantities. Excepting 0.0005 g/l and 0.5 g/l concentrations,

| the pigments and concentration stand in approximately a directly pro-
portional ratio. The ratio of pigments renders evident a stronger (iuanti-

o tative variation at higher doses of detergents.

I . The proteic metabolism does not seem to be influenced by concen-

J trations under 0.25 g/1; the values are higher than those in the control
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(Fig. 4). With increased doses, the protein biosynthesis is directly influenc-
ed by the detergent, the values being more reduced than in.the control.

The DERO CRISTAL syndet stimulates alga growth rate at a
concentration under 0.1 ¢/1, the effect amounting to an inversely proportion-
al relation with concentraton (Fig. 5). With increased doses the gl‘owt;h
rate is inhibited proportionally to concentration. The optical density has
lower values than the control at all concentrations, more significant at
high syndet doses.
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Fig. 6. — The DERO CRISTAL syndel cffect on assimilalory
pigments and total (soluble) protein content.

The toxic effect of the syndet lasts at the level of assimilatory pig-
ments accumulation, too (Fig. 6). Hxcepting the low syndet concentra-
tions, the pigment content gradually decreases with the increase of the
syndet concentration. The accumulation of @ and b chlorophyll is strongly
influenced by the presence of detergent in the alga growth medium, so
that with high doses the quantity of pigments is unmeasurable by the
method used.

The protein biosynthesis process is intensified at low concentrations,
less than 0.25 g/, being significantly inhibited at high syndet concen-
trations.

DISCUSSIONS
The fact that phenol intensifies the growth rate of the Monoraphi-
diwm alga confirms the research of Cairns et al. [3] on Scenedesmus and
Chlamydomonas algac. The researches carried out by Mihnea et al. [13]

4—c. 1842
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underline the stimulating effect of phenol on sea, phytoplankton multi-
plication by the modification of the cell division rate and cell size, to
the effect of their growth. The stimulating effect of phenol on growth
processes and protein biosynthesis is probably caused by the decompo-
sition of phenol by the alga and the use of carbon fragments as energy
source ; it directly influences the pigments and the chlorophyll biosyn-
thesis, increasing the photosynthetic capacity of the alga. As a matter
of fact, Ellis’ rescarches [7] show that the population of fresh water algae
may remove the phenolic compounds from the aquatic medium by enzy-
matic degradation and intensification of aromatic catabolism.

With the syndets, the inhibition of protein biosynthesis and pig-
ment accumulation increase proportional to concentrations demonstrating
the direct action of the detergent on the development of these physio-
logical processes, playing perhaps a part in the photosynthesis process.
These researches are confirmed by Pérés [14] who shows that the molecule
of detergent penetrates through the lipoid barrier of the cytoplasm mem-
brane, modifying the lipoprotein systems and arresting the oxidative
processes directly implied in protein biosynthesis. .

The stimulation of the growth rate at lower concentrations under-
lines a possible biodegradation of the syndet molecule by the alga and
the use of the resulted fragments as phosphorus source for growth, when
in the culture medium the phosphate becomes limitary [8]. The high
quantity of carotenoid pigments as compared to the chlorophylls in the
DERO CRISTAL treatment (Fig. 6) indicates an increased quantity of
phosphorus in the medium. Davis et al’s researches [4] point out a possible
biodegradation produced by the alga through the intensification of oxi-
dation and carboxylation processes, with differences from one species
to another. The higher concentrations of detergent cancels this capacity
of the alga, so that the toxic effect on the growth and biosynthesis pro-
cesses Is intensely manifest,
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'EFFET DE L’HERBICIDE 2,4-D SUR LA STRUCTURE
DES ORGANES VEGETATIFS DE XANTHIUM
STRUMARIUM 1.

PAR
C. TOMA, RODICA RUGINA, MIHAELA NITA

The 2,4-D herbicide having the concentration of 200 mg/1 brings about changes
in the structure of all vegetative organs, particularly in the axial ones, changes
that are equivalent to the hypertrophy and hyperplasia of the phloems as well
as to the inhibition of tracheogenesis and of the lignification process. The maxi-
mum action of the herbicide is recorded 10 — 15 days after the treatment has
been applied at the base of the root. The most sensitive organs are the phloems
and of course the cambium. Correlating the histoanatomical data with the mor-
phological ones and comparing them with the results obtained with other species,
we conclude that X. strumarium belongs to the group of weeds that are moderate-
ly sensitive to the action of phenoxyacetic herbicides.

L’application du produit 2,4-D comme herbicide est depuis long-
temps une méthode utilisée dans la pratique agricole, et pourtant on con-
tinue les recherches pour élucider certains aspects morpho-anatomiques,
physiologiques et biochimiques & méme d’expliquer le mécanisme d’action
et les processus liés & l’apparition des anomalies de structure chez les
mauvaises herbes et chez les plantes de culture.

De la littérature consultée [5, 6, 10, 13, 17] résultent la diversité
des aspects étudiés jusqu’a présent, les différentes perturbations morpho-
anatomiques qui peuvent apparaitre sous l'action de I’herbicide 2,4-D,
les organes et les tissus sur lesquels l'effet inhibiteur ou stimulateur est
plus fort, la facon de se comporter surtout des tissus vasculaires et la
direction dans laquelle est stimulée ’activité cambiale, le degré de sensi-
bilité des différents organes et tissus, la concentration & laquelle 2,4-D
est un inhibiteur ou un stimulateur de la croissance. En Roumanie, de
telles recherches [2, 3, 4, 14, 15, 16] ont porté surtout sur des espéces
de mauvaises herbes autres que X. strumarium et méme sur certaines
plantes de culture [18]. De la littérature étrangeére il résulte qu’il n’y a
que peu de chercheurs qui ont étudié des espéces du genre Xanthium
80it séparément, soit dans le cadre des traits histo-anatomiques des plantes
gammopétales [19] ou bien des dicotylédones en général [7, 11]. En
ce qui concerne X. strumarium, dans un article antérieur [12] nous nous
sommes occupés de certains aspects morphologiques chez des individus
normaux et modifiés par le traitement avec 2,4-D; dans ce qui suit, on
va discuter I'influence de 2,4-D sur la structure des organes végétatifs
en ontogenése, en poursuivant la réaction des différents tissus, particulie-
rement de ceux méristématiques et vasculaires.
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MATERIEL ET METHODE DE TRAVAIL

Le matériel & étudier provient de graines récoltées de la flore spon-
tande et mises a germer le 20 avril sur le terrain expérimental du Jardin
botanique de Tassy. L’herbicide, un sel de l'acide 2,4-dichlorophénoxy-
acétique en concentration de 200 mg/l, a été administré sous forme de
solution aprés ’émergence (dans Ia phase de plantule agée de 18 jours),
par arrosement unique. Le matériel a été récolté en 6 étapes ontogé-
niques chez le témoin (& partir du 8 mai jusqu’au 8 juin, les plantules
ayant 3, 9, 16, 22, 28 et 34 jours) et en 3 étapes ontogéniques dans
la, variante expérimentale (le matériel traité ayant 4, 10 et 16 jours depuis
Papplication de I'herbicide).

I2étude anatomique des organes végétatifs a été faite sur le matériel
fixé, conservé, sectionné, coloré et monté @’apres les procédés employés
couramment dans les études d’anatomie végétale. Les coupes transver-
sales (au microtome de paraffine Minot) ont été pratiquées dans la racine
principale (au sommet et & la base), dans I’hypocotyle, 'épicotyle, la tige
foliée et dans les feuilles. Les dessins, faits avee Projektionszeichenspie-
gel, au microscope IL-Zeiss, sont groupés dans les planches T et TI, et

les photos, prises au microscope Amplival, sont groupées dans la
planche IIT.

RESULTATS
1. Témoin (PL 1)

La racine a un endoderme de type primaire (avec les bandes de Cas-
pary) et un cylindre central de type tétrarque. Le passage & la structure
secondaire a lieu précocement, avec des scléréides et des cellules oxali-
féres se formant dans le parenchyme cortical et des canaux séeréteurs
devant les faisceaux vasculaires, en méme temps que des tissus conduc-
teurs de type annulaire, leurs éléments constitutifs ayant les parois modé-
rément sclérifiées et lignifides. Dans la racine principale, la moelle persiste
jusqu’a la maturation de la plante. Les radicelles ont un xyléme compact
(donc Ia moelle est absente) et dans le phloéme se forment deux cordons
opposés de fibres sclérenchymatiques collés au péricycle.

A la base, la racine a une structure de transition vers celle de la
tige, avec un anneau xylémique trés épais, traversé par de nombreux
rayons médullaires larges, plurisériés et lignifiés qui le divisent en cordons
“distinets, la plupart groupés par couples, les poéles xylémiques primaires
des deux cordons convergeant 1'un vers I'autre. I’épiderme et 1’écorce
hypodermique (& cellules scléreuses), de méme que les cordons de fibres
péricycliques, sont des traits histologiques propres & la tige.

L’hypocotyle a une structure - pareille & celle de Pépicotyle et
de la tige foliée, & cette différence prés que la disposition des vaisseaux de
xyléme rappelle celle de la région de transition. I.’écorce externe repré-
sente un collenchyme angulaire de type méatique, et celle interne, paren-
chymatique, finit par un endoderme de type primaire. Le tissu conduc-
teur est de type fasciculaire, le nombre des faisceaux vasculaires augmen-
tant avec l'dge de la plante. A la périphérie des faisceaux vasculaires se
trouvent des cordons de fibres sclérenchymatiques.

ov
ov

par, parenchyme (cort, cortical, :lm, ligneux,

(6); cb, cambium {f, fasciculaire, intf, interfasci-
médullaire) ; scld, groupes de scléréides ; v. 1m, vaisseaux du bois.

, endoderme ; ep, épiderme; i, anneau (cb, cambial,

dans Vépicotyle (Ep) et dans la région de transition (Rd, racine — Hp>

Im, pr, bois primaire;

>

) ; col, collenchyme ; end

matériel de 22 jours (4), 28 jours (5) et 34 jours
, jeunes, m, mures

gneux secondaire); 1bf, libriforme ;
md,

O

4,5,6,
cordons de fibres péricycliques (t

c.i.per, ¢
Ib. sc, libérien secondaire, lm. sc, i

>

Planche I. — Schémas des sections transversales dans la tige foliée (Tp),

hypocotyle) du témoin (Mt);

culaire)
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L’épicotyle ’individualise 16 jours seulement apres la germination
des graines. Les canaux séeréteurs sont présents dans toute Pépaisseur
de Pécorce. Les faisceaux vasculaires ont des cordons de fibres périphlo-
émiques avec les parois épaisses et lignifides seulement dans la plante
adulte.

La tige folide est visible 22 jours seulement apres la germination
et differe de I'épicotyle par les traits histologiques suivants : dans Pépi-
derme se constituent des trichomes longs, pluricellulaires, unisériés s
certaines cellules corticales et presque toutes les cellules médullaires sont
oxaliféres ; les faisceaux vasculaires sont grands et disposés sur un cercle
sinueux. Avec 1'Age, Décorce hypodermique se collenchymatise, dans
Pécorce interne apparaissent des lacunes aérifores et de nombreux canaux
séeréteurs, le nombre des faisceaux vasculaires augmente, le cambium
devient continu, les parois des fibres péricycliques deviennent épaisses
et se lignifient, et dans les grands faisceaux on passe déja & la structure
secondaire (entre les vaisseaux se forment un libriforme ef un parenchyme
ligneux de type paratrachéal).

La feuille a le limbe & structure bifaciale-hétérofaciale, plus rare-
ment inégalement-équifaciale, avee des stomates, trichomes et poils glan-
duleux sur les deux faces. Les trichomes ressemblent 3 ceux de Ia tige,
et les poils glanduleux peuvent étre pédicélés ou sessiles, & la glande uni-,
bi- ou pluricellulaire.

2. Matériel traité avee 24-D (PL II, III)

La racine et Uhypocotyle. Tie contour de la section transversale
change (apres 16 jours) & cause des nombreuses ruptures et déchirures du
rhizoderme et de 1’écorce, conséquence de la pression exercée par les
tissus internes proliférés. Parfois, au niveau de ces ruptures se forme un
suber de cicatrisation.

Dans le cylindre central Iherbicide agit premicrement (aprés 10
jours) au niveau du phlo¢me, en commenc¢ant par les rayons médullaires
qui se hypertrophient. De cette fagon se forment de nombreuses radi-
celles se trouvant dans différents stades de développement ; lorsqu’elles
ne transpercent pas Décorce, clles apparaissent & la surface de Porgane
seulement comme des nodules.

Le cambium se divise activement dés les 4 premiers jours apres le
traitement, formant chez les individus de 34 jours une zone épaisse de
10 — 12 couches ; d’ailleurs, la grande épaisseur de la zone cambiale est
due aussi & la faible différenciation des éléments conducteurs.

L’inhibition temporaire (aprés 4 — 10 jours) de la trachéogenése
se reflete dans la structure du xyléme par la formation d’une zone de
parenchyme cellulosique, sans vaisseaux. Les éléments de xyleme qui se
forment dans la période suivante (10—16 jours) sont des hydrocites ou
des fibres trachéides. L’'anneau de xyléme ainsi structuré semble présen-
ter plusieurs «anneaux » fins, cette image étant amplifiée aussi par le
diametre réduit des vaisseaux formdés aprés le traitement & D’herbicide
2,4-D.

L’épicotyle. Les nombreuses radicelles anormales qui se forment
dans la période de 10 & 16 jours aprés le traitement déterminent, en der-
nier lieu, exfoliation de I’épiderme et de I’écorce jusqu’au niveau du ey-

b, Im, par (cort, md), scld: voir Pl. I; par. ndf, parenchyme non différ.encié, pmd rd, primor-
"tric},xoines; rp, rupture; sb, suber; t.lg, tissu lignifié ; t. ndf, tissu non différencié.

sc),

& ? i - n < X3l X .. iti 3, i
Plariche I1I. — Schémas des sections transversales dans la tige foliée (Tp), dans I’épicotyle (Ep) et dans la région de transition (Rd, racine
e .
dium radicellaire; pt

— Hp, hypocotyle) des individus traités (Tr) avec 2,4-D; 1, 2, 3, matériel de 22 jours (1), 28 jours (2) et 34 jours (3); eol. c.f. per

(t, m), end, ep, i (cb, lb. sc, Im.
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Fig. 3

Planche III. — ASpects histologiques observés dans la tige foliée (fig. 1, entre-nceud

entre-nceud moyen) et dans

Sont visibles les résultats de Vhypertrophie

«
iy

sousterminal; fig.

I’application de Iherbicide).

Thypocotyle (fig. 3) des individus traités (4 jours depuis

o

et .de I’hyperplasie cellulaire (voir les fléches noires).
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lindre central. Quatre jours apres le traitement, le tissu conducteur est

nté par 12 grands faisceaux et quelques autres plus petits. Le

représe . ! ; AN
cambium fonctionne normalement et trés activement en . position intra-

fasciculaire ; en position interfasciculaire il produit beaucoup de paren-

chyme. Dans la structure du tissu conducteur des individus ayant 10 a

16 jours depuis le traitement les faisceaux restent distinets, étant séparés
‘par des rayons libéro-ligneux proliférés, qui donnent naissance a de nom-
preuses radicelles adventives anormales. Entre les zones de xyléme secon-
daire et de xyléme primaire s’interpose une épaisse zone parenchymatique,
résultée de lactivité trés intense du cambium. Le xyleme secondaire est
composé exclusivement d’hydrocites. D’ailleurs, de nombreuses hydro-
cites se forment aussi entre les faisceaux, de méme que dans la zone péri-
“médullaire, fortement affectée par le processus de division. La sclérifi-
eation et la lignification des éléments xylémiques, qui ont lieuw 10 — 16
jours aprés le traitement, sont bien faibles. Tia présence des nombreuses
cellules oxaliféres dans les rayons médullaires et dans la zone périmé-
_dullaire reflete un état de « souffrance » de ’organisme ou son vieillisse-
 ment.
La tige folide. Le contour de la section transversale (d’habitude
pentagonal) est parfois modifié par des ruptures de D’écorce, ruptures
qui apparaissent 10 jours aprés le traitement. I’écorce hypodermique est
faiblement collenchymatisée, et les cellules de I’écorce interne s’allon-
gent beaucoup radialement, se segmentant par des parois tangentielles.
Ties fibres des cordons péricycliques ont les parois épaisses, non lignifiées.
Le tissu conducteur est représenté par des faisceaux ftrés allongeés
radialement (en section transversale) et moins nombreux (12) que chez
Je témoin (18). Dans les entre-nceuds basaux, le parenchyme interfasei-
culaire devient hyperplasique (& 10 jours), la manifestation g’étendant aussi

aux poles internes des faisceaux, autour du protoxyleme oblitéré.
: Le phloéme des individus adultes est réduit quantitativement, bien
des éléments se néerosant & cause, bien sfr, de 'action de 1’herbicide.
Le xyleme des mémes individus est lui aussi réduit & quelques vaisseaux
dispersés dans un parenchyme cellulosique devenu partiellement hyper-
plasique. A cause du bouleversement de Pactivité cambiale, terminé par
Pinhibition de la trachéogenése, aprés le traitement (16 jours) le xyléme
devient atypique, par la formation de fibres trachéides et d’hydrocites.
La feuille a un limbe & mésophylle en totalité de type palissadique

~ (les cellules étant pourtant plus hautes sur la face supérieure). Le traite-

ment & 2,4-D surprend les feuilles dans des stades différents de leur déve-

loppement, ce qui détermine des réactions différentes vis-a-vis de I’her-
“bicide. Par exemple, les feuilles supérieures — encore non développées
au moment de DPapplication du traitement — augmentent peu en épais-
seur, & cause de Ueffet inhibiteur de I’herbicide 2,4-D.

CONCLUSIONS

1. Les modifications provoquées par P'action de I’herbicide 2,4-D
dans la structure des organes végétatifs se traduisent par I’hypertrophie
et Phyperplasie du phloéme, de méme que par U'inhibition de la trachéo-
genése et du phénomene de lignification. Par conséquent, des perturba-
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tions apparaissent dans la circulation de la séve « brute» et de la seéve
«élaborée », qui — en corrélation avec celles manifestées par des rup-
tures et des déchirures de 1'écorce (& cause de la prolifération des nom-
breuses radicelles adventives anormales) — ménent & la mort de la plante.
C'est d’ailleurs ce qu’on poursuit: par Papplication de I’herbicide sur les
mauvaises herbes de différentes cultures agricoles.

2. L’action la plus intense a lieu 10 3 16 jours apres le traitement,
& la base de la racine et de la tige ; les tissus les plus sensibles sont le phlodme
et, naturellement, le cambium.

3. L’herbicide 2,4-D agit sur la feuille en tant que défoliant et inhi-
biteur de la croissance de ses tissus.

4. En mettant en corrélation les données histo-anatomiques et celles
morphologiques présentées antérieurement [12] et en les comparant &
nos résultats ou & ceux d’autres auteurs pour différentes espeéces de mauvaises
herbes, on peut conclure que Xanthium strumarium L. fait partie du
groupe de mauvaises herbes & sensibilité moyenne envers 1'action des her-
bicides phénoxyacétiques. Nous parlons, bien str, de la concentration
employée par nous (et recommandée par les spécialistes pour les cultures

agricoles), qui n’est pas nuisible aux plantes utiles, surtout aux mono-
cotylédones. :
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COMPARATIVE STUDY ON THE ULTRASTRUCTURE
OF SOME 2n, 3n, 4n LINES OF CITRULLUS LANATUS
(Thunb.) Mansf. I. ULTRASTRUCTURE OF NUCLEUS
IN 2n AND 4n VEGETATIVE CELLS

BY

I. ANGHEL, N. TOMA, AURELIA BREZEANU

The comparative study of diploid and tetraploid plants of Qilrullus lanatus
- revealed the existence of a tight correlation between the ploidy Ievel.and.the
morphoanatomical (macro and microscopical), biochemical and physiological

features. : ; :
Modification of the nucleus / cytoplasm ratio, by increasing the c}nol.nosome num-
ber, produced strong modifications during cell division, fecundation and seed

formation. .
The electronomicroscopic study permitted us to reveal the c.hanges at_varloius cell
structure levels, the modification of cell division mechanisms anq in this way
to elucidate, at least partly, the causes of low fertility of tetraploid plants and
of total sterility of triploid ones.

At present, the nucleus is investigated by several well-known teams

of research workers in the world and the interest in the field is even increas-
ing. It is natural to be so if we consider the major implications of suizh
a study in the fundamental and applicative biology ; elucidation of the
mechanisms by which matter and energy are transformed within the living
cell, the genuine transmission of genetic information, selfcontrol aﬂ)ld self-
preservation, cell differentiation and ageing, malignant transformation
a.8.0., all these are closely interconnected with the 1nfprmatlon on thg
nucleus, as it is the essential component of the eukaryotic cell coordinat-
ing the whole vital activity.
: There are several aspects of this important problem, the molecular
ones being of course the most interesting. It is generally accepted tﬁoday
the idea that as a rule a convergent multidisciplinary study may assume
the advancement in the field.

Starting from this assumption, our investigations on the ultrastruc-
ture of some Citrullus lanatus lines with various degrees of ploidy were
first directed to the study of the nucleus, in order to reveal new aspects,
especially those referring to the fine strueture of 2n, 3n,‘ 4n nuclei.

The present paper is just a first step to the elucidation of the ultra-
structure of Citrullus lanatus nucleus, but at the same time an improved
way of approaching the cytogenetic study initiated about two decades
ago [17].

Rev. Roum. Biol.—Biol. Végét., Tome 29, N° 1, p. 61 —65, Bucarest, 1984
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MATERIAL AND METHOD

Our. investigations were carried out on some primary root and
stem meristems. The apical fragments of young roots and stem buds. were
collected. The young roots were obtained from seeds after their germi-
nation in laboratory conditions, while the buds were collected from ima-
ture plants in the field. _ ] ]

The material — after a fine fragmentation — was fixed in glutar-
aldehyde 3.59, in phosphate butfer, PH = 7.2, at room temperature for
two hours. After rinsing (5 x —10x ) the material was kept in phosphate
buffer overnight — 16 hours in the . refrigerator — then postfixed with
a solution 1.09, of OsO, for two hours at room temperature and in the
dark. The material dehydration was performed in alcohol and propylene
oxide and afterwards included in Epon 812. The ultrasections obtained
with a Tesla ultratom BS 490 A were stained with uranyl acetate and lead
citrate Aceto-Reynolds and afterwards examined under g Philips 200
and Jem 7 electronmicroscope, at an acceleration speed of 80 KV,

RESULTS AND DISCUSSION

The general ultrastructy ral  characters of nuclei in meristematic
cells of Citrullus lanatus 2n and 4n are similar to those in other organisms
of higher plants [3]; [5]; [8]; [9]; after the analysis of a large number
of: electronomicroscopic images some aspects revealed by us come to
emphasize  the previously mentioned conclusions by means of light mi-
croseopy|[1].: - '

" Therefore, in -all cells, the nucleus is large, the nucleus/cytoplasm
ratio being '1/3; when the value of this relationship has a tendency to
be higher the cell starts dividing, reestablishing the normal balance.

At fivst sight the nucleus seems to be spherical or oval (PL I); during
the differentiation process it becomes irregular in shape sometimes sinu.
ously lobated, with deep enclaves, with a conside able larger nuclear
metabolic surface, with a better contact between the cytoplasm and the
nucleus and' therefore a more rapid and efficient exchange of material
and energy between the karyoplasm and the cytoplasm.

The ultrastructural elements; - clearly revealed by all electrono-
graphs, are the nuclear envelope, chromonemata, karyoplasm and nu-
clealns, v T ra :

The two elementary (unitary) membranes (of the nuclear envelope)
following a sinuous line are of about the same thiiﬁi‘ﬁi%ﬁaboub 7 nm) and
separated by a perinuclear Space of 12—18 nm i diameter., :

‘Here and there, these two membranes fuse and cireular perforations
(pores) partly obturated by annules are formed. In spite of detailed stu-
dies on nuclear pores, the structure and function of a nuclear pore complex
are little understood. : i

The data support the viewpoint according to which the pores are
preferential places of material exchange between the cytoplasm and the
nucleoplasm, The precise mechanisms of transport are still unclear, The
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Plate 1. — Ultrastructure of the root meristematic cell of Cilrullus lanatus —Braila varicly
(2n) — the nucleus shape, the nucleoplasmatic relationship, the structural clements of the
nucleolus and the nucleolar organizer are cvident (x 13,650). The inserts reveal the ultra-
structure of the nuclear area with the nucleolus and nucleolar organizer in a cell of the stem
meristem — Arad varicty (4n) (x 12,500) and a detail of the nucleolus (x 45,000).
Cr — chromatine ; In — nucleolar envelope; N — nucleus ; N — nucleolus ; Con — nucleolar
organizer chromosome ; Vn — nucleolar vacuole ; Pc — cell wall; V — vacuole ; zg — granular
zone; zgl — granular fibrillar zone.
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frequency of ‘pores as well as their size vary considerably. We insist on
e ﬁ\e idea of a direct, positive correlation between the pores density and the
 intensity of cellular metabolic processes in general and nuclear in special.
’Mari;a,tions regarding the diameter of nuclear pores appear even within
1l é,SﬂJmﬁf nucleus. In gsome territories qf the nuclealj- envelope the pores
diameter is no larger than 120 nm, while in others is 180 nm.-
" We support a newer interpretation according to which the variation
" in the nuclear pores diameter is a result of a pulsatile activity evident
~all pores, rather than statical differences between individual pores
El’l,],.The‘karyoplasm of interkinetic nuclei is often smooth and granular-
fibrillar, The granules (ribosomes) are dominant : they are collected -in
- some areas in more or less compact masses or displaced along rows, suggest-
ing the existence of some polysomal formations and implicitly the de-
velopment of some proteosynthetic processes (PL II). e

: ‘Chromonemata could rarely - be differentiated in the interphase

1u,(;,lel Chromatic blocks of variable shape and size appear at the nucleus
periphery, in close contact with the nuclear envelope ;- it demonstrates
the morphological and functional connection between these two nuclear
‘components : the nuclear envelope offers a support and protection to
chromonemata being also implied in the replication and. structuring of
the 'gbnetic material (Pl. II). No chromatic masses were noticed to, sur-
tound the pores. So, the hypothesis that chromatine .is. connected to the

3

g,g“ﬁgl'efa,nd that the cyclomere is part of a chromosome is not valid [2];
[81; [7]; [10]. :

~ We.consider that it is not the pores but any other part of the nuclear
envelope which' can be an insertion place of chromosomes. The form of
chromatic blocks suggests that the attachment of chromosomes to the
nuclear envelope is. performed generally by the telomere.but this is not
e only possibility. The fact that the chromatic blocks appear more

o

b

&
in

en at the periphery reveals another aspect : the chromosomes.connec-

1}011 to the nuclear envelope would be preferentially performed if not
%Qluswe_ly by heteroc_hromatlne, the latter being the only condensed
pg.ix\'t;_and ‘therefore easier to be revealed in the interphase. . : ,
. Ohromatic blocks are in close contact with nucleoli. These are inter-
preted as nucleolar organizer chromosomes. The frequency. and clarity
of their observation demonstrate that the nucleolar organizer area is in
fact a heterochromatic area in which a large quantity of DNA concen-
trates, with highly repetitive sequences (DNAr) implied in the synthesis
of RNAr, and implicitly in the ribosomes biogenesis and nucleolus organi-
ation. By means of this chromosome, the nucleolus is permanently
I connected to the nuclear envelope (P1. I, II) [3]; [4]; [6]; [8]
i Tt seems that there is a direct correlation between the number of
chromatic blocks on an electron microscope in the interphase nuclei and
Il the degree of ploidy.
| The nucleolus is — for an incipient stage of investigation — the
Il most spectacular nuclear component. ‘

_ Several electronmicrographs come to support some previous obser-
If [ Plate 1I. — Ultrastructure of the root meristem cells nucleus of the Briila variety (4n) (x 13,000). - g.‘a'tlons accor'dlng tO. Wthh‘ th_(? numbel of nu(.}leOh increases  with thei
[ Con — nucleolar organizer chromosomes; Cr — chromatine ; In — nuclear envelope; N — nucleus; egree of plmdy, belng @ lela.uonshlp of equahty between the number
| n — nucleolus.
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of nucleoli and the chromosomal sets (genomes), each of them charac-
terized by the presence of a nuclear organizer chromosome (Pl. II).

The intense electron density of the nucleolus demonstrates that a
large quantity of substance (organic and mineral) is concentrated at its
level. The volume of the nueleolus as well as its shape are more often cor-
related with the physiological activity and not with the degree of ploidy.
The nucleolus represents between a fifth and a third of the nuclear space.
It generally has a spherical or oval form (just like the nucleus housing
it), but the shape is constantly irregular, determined by expansions which
are, as we suppose, related with the intensity of the physiological processes
taking place at the level of this nuclear organite and implicitly with the
translation speed of some nucleolar components to the karyoplasm and
then to the plasmatic matrix. During the expulsion of the nucleolar ma-
terial the intranuclear vacuoles can also be implied.

The fine strueture of the nucleolus is granulary fibrillar ; the fibrils
scem more abundant in the central area while the granules (ribosomes)
in the peripheral region, where they are clearly evident. The areas result-
ing after a space distribution of the two nucleolonema components are
not well outlined [3], [4], [5], [8].

In some figures (P1. I) especially in the peripheral area of the nucleo-
lus, the granules do not have a random distribution but an ovderly one ;
the linear rows of ribosomes resulted by their insertion on RNAm ; there-
fore they are polysomes, that is why it is suggested that in the nucleolus
not only the RNAr synthesis but also the synthesis of proteins (especially
the ribosomal ones) take place; the connection of the two components
to form ribonucleoprotein particles of 40 8’ and 60 S’ takes place at the
same level.

Several electronmicrographs reveal clearly that in the interphase
the nucleolar material, the proteins prevailing, is closely connected with
the nucleolar organizer chromosome, but in the late prophase it detaches
and disperses ; only the nucleoplasm is still attached to the nucleolar
organizer region. The nucleoli are reorganised, enlarge and sometimes even
fuse in the late telophase and early telophase. But if the nucleoli disorder
coincides with the transition from prophase to metaphase, the occurrence
of other stages of the nucleolar cycle varies from one cell type to another.
In the diploid forms, it seems that the reorganization of nucleoli ends in
the telophase, while in the tetraploid forms, the phenomenon occurs in
the early interphase. ;

Other aspects related to the nucleus fine structure were also revealed
by our investigations ; further studies will supply us data to be published
later,
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POSITIVE AND NEGATIVE SPECIES RELATIONSHIPS
IN A COMMUNITY DOMINATED - BY FESTUCA
VALESIACA L. THE EFFECT OF MINERAL NUTRIENT
' TREATMENT : - 4
BY
LUCIA STOICOVICI and ST. GALLO

In an experimental field the change of herbage canopy structure with Festuca
valesiaca * dominant species is in the untreated variant (the control) and in the
treated variant (NPK in the highest dose) comparatively studied. In the hierar-
chical representation of the relationships between species it interferes with the L?
coefficient, and thus the illustration of positive and negative correlations hecomes
possible. Two dendrograms comparatively constructed on the basis of numerous
correlation coefficients hetween species in pairs show a deep influence of fertili-
zers on the number and the degree of associalion belween species.

The aim of this communication is to examine by the correlation
method, the way of species association in a xeric pasture under the in-
fluence of mineral nutrient treatment.

METHODS

The experimental field (Juc-Bontida, Cluj- county)- at 460 m alti-
tude with a xeric vegetation dominated by Festuca valesiaca is made up
of a randomized block system with some variants regularly fertilized with
different levels of NPK mineral nutrients [4]. In this paper, the unfer-
tilized variant (the control) and the fertilized variant with  the highest
level of NPE(N,P10Kig) applied on a volume basis (= kg/ha) are
examined. Bach variant size was of 14 m2, A 1 x 1 m quadrat subdivided
into 25 quadrats with the 20X 20 ¢cm basal quadrat size was laid out sue-
cessively over the -entire variant surface. The-occurrence of each species
in the basal quadrat was recorded and the percentage frequency obtained

on 1 m? was employed to caleulate the correlation coefficients between -

species in pairs. Species which occurred less than six times in the total
quadrats were eliminated. The correlation coefficients were then intro-
duced in the 2 x 2 contingency tables for the remaining speciés. For
the purpose of species relationships illustration it had been resorted to
the hierarchical arrangement of these relations in dendrograms as sug-
gested by Mountford [1]. Before the graphical representation, we consi-
dered necessary to transform the correlation coefficients so that-all of
them, irrespective of their size, sign or the degree of significance should
participate in the statistical processing. We had in view the basic notion
that the algebraic transformation of. the coefficients should be achieved

* Species nomenclature follows Flora FEuropaea [3].

‘Rev. Roum. Biol.—Biol. Végét., Tome 29, N° 1, p.67—72, Bucarest,” 1984
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a great number of species (about 124) recorded inside and outside the expe-
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rimental ficld, with prevailing pontic and continental elements. The field
is located in the upper portion of a terrace slope, little inclined, with
reduced barren conditions, which allows the establishment of xerophyte
and mesoxerophyte species (most of them subthermophilous). Besides the
40 species with high frequency recorded in the control (Fig. 2) there are
several species which without making a very important contribution
in point of abundance-dominance show, nevertheless, specific site con-
ditions. '

From the total of 780 correlation coefficients calculated between
the 40 species in the control (Fig. 2), 409 are positive and 371 are nega-
tive, but few of them are significant :

The significance of correlation coefficients

positive r negative r
No XXX .64 X, 000 00 0
r 2 7 25 3 9 20

The dendrogram shows about 9 groups of species linked at positive
association levels. Each of these groups possesses its own characteristic
species in pairs, highly positive correlated (they possess the highest »
values). The negative dependences in Fig. 2 distinguish 3 groups of spe-
cies. The species in pairs Elymus repens -- Convolvulus arvensis, Plan-
tago lanceolata - Thymus pannonicus are the highest associated species
(r=0.78; r = 0.79; P < 0.1). These species are enclosed in two large
groups (from species 1 to 18, on the horizontal axis). The following species
in pairs Dactylis glomerate -+ Asperula cynanchica and Filipendula vul-
garis + Eryngium campestre (r = 0.77; P <1) are still highly associat-
ed being compriséd in other large groups. It is noticed that the associa-
tion of Dactylis and Asperula to the four species group (Lrifolium repens,
Carex tomentosa, Galium verum and Potentilla heptaphylla) is achieved at
a steep negative level. It is possible that these species, beside other spe-
cies in Fig, 2, should form positive association nuclei of this vegetation
type: The dominant species Festuca valesiaca appears positive but non-
significantly correlated with Achillea setacea (r = 0.4; P> 5) and with
Veronica spicata (r = 0.38; P> 5). The analysis of the phytosociological
affiliation of these elements, which have been ascertained as representa-
tive in the correlation matrix, exhibits either their proximity as regards
their framing as character-species for the same class Molinio-Arrhena-
theretea (Plantago lanceolata, Thymus pannonicus, Daclylis glomerata),
or they are recognized in communities belonging to the order Festuco-
Brometea (Asperula cynanchica, Filipendula vulgaris, Eryngium campestre,
Elymus - repens) or to Mesobromion (Daucus carota, Salvia nemorosa,
Medicago lupulina, M. falcata) and Xerobromion (Irinia glauca) alliances.

B
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Other species in the dendrogram belong either to communities within the
order Arrhenatheretalia or most of them to communities within the
Mesobromion, Xerobromion and Festucion vallesiacae alliances [2].

T g
12 34 56 789101 1213

0 1 1.0 %
Fig. 3. — Hierarchical clustering based L_‘ Do) s
on the 13 most frequent speciesin the -
treated variant. Numbers on the hori- 0.2 105
zontal axis identify species (as listed
below), while numbers on the vertical
axis represent the L2 values correspond- r 0.3
ing to r values (correlation coefficients) 0.4 1
1. Coronilla varia, 2. Convolvulus arven- l
sis, 3. Fragaria viridis, 4. Poa pratensis, "
5. Elymus repens, 6. Lotus corniculatus, L 01
7. Ergngium campesire, 8. Artemisia 06 1™
pontica, 9. Galium verum, 10. Achillea
pannonica, 11. Achillea setacea, 12. Sal-
via nemorosa, 13. Filipendula vulgaris.

08

2.3 {

In the fertilized variant (Fig. 3), among the 13 high frequency
species, 78 correlation coefficients were calculated, 58 are positive and 20
negative. The significance of these coefficients is reduced :

The significance of correlation coefficients

positive r negative r
No. XXX | XX X 000 00 0
r 1 1 (] — —_ 1

The hierarchical arrangement (Fig. 3) shows about 3 species groups
associated at positive levels and 2 groups linked at one negative level.
As shown, the effect of fertilizers has deeply changed the community
structure, the number of species (which considerably decreases) as well
as the kind of associations. The most compact group (from species 4 to
10 on the horizontal axis) also encloses the strorigest associated species.
Among them the species in pairs Galium verum + Achillea pannonica
achieve the highest correlation coefficient (r = 0.81; P<C 0.1). There are
also strong correlations between Poa pratensis + Elymus repens (r =
= 0.67; P < 1) and between Lotus corniculatus 4 Eryngium campesire
(r = 0.61; P < 5). In this variant Elymus repens, as a dominant species,
occupies a central position (due to the higher r value). After fertilization
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most of the species which remain are mesoxerophytes and only two are
xerophytes. Regarding their nutritive requirements the oligotrophic and
mesotrophic species as well as the nitrophilous eutrophic Ariemisia pon-
tica and Elymus repens are maintained. In the whole variant the number
of leguminous plants decreases.

CONCLUSIONS

1. The very rich vegetation with xerophytes and mesoxerophytes in the
untreated variant (the control) (up to 40 species with high frequency)
appears in the hierarchical arrangement between species (in the dendro-
gram) as 9 species groups with several group-characterizing species strongly
positively associated. The number of significant correlation coefficients
is very reduced. The dominant species Festuca valesiaca is slightly inte-
grated into the relationships matrix.,

2. The number of species with high frequency in the treated variant is
reduced to 13 and they are arranged in 3 groups linked at significant
levetls,land these include other group-characterizing species versus the
control,
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EFFECTS OF THE TREATMENT WITH EMS
IN DATURA INNOXIA MILL.

BY
FL. FLORIA, ELVIRA GILLE, GEORGETA PINZARU

After the IEMS treatment, the growth of Datura innoxia Mill. plants was slightly
stimulaled in M; and inhibited in M, generation. The branching degree of treat-
ed plants as well the number of capsules per plant were reduced as compared
to the control.

The content of total alkaloids was not significantly modified by the EMS
treatment in M; generation, increasing in M, in the majority of variants treated.

The EMS is one of the alkylating agents mostly used in artificial
plant mutagenesis. Using it with the aim of diversifying the biological
material led to the conclusion that EMS has, especially when used in
great concentrations, an inhibitory effect on seed germination [7], [13],
plant development [3], [6], and plant survival [6], [7]. It also increases
sterility [3], [7] and extends the vegetation period of plants [5].

Along with these negative aspects, we also noticed some positive
aspects which, depending on the economical interest of the studied spe-
cies, present a series of advantages. There have been obtained dwarfish
mutants and mutants with long straw in the case of wheat [11] and barley
[8]; flax mutants with forked stems or supplementary stems [1]; precoe-
ious pea mutants [9]. There have also been selected mutants with an
increased protein eontent in the case of barley [2], [4], wheat [10], [12],
maize [14].

In the present paper we aim to observe the influence of the TMS
treatment on some morphoanatomic aspects and on the content of total
alkaloids in Datura innoaxia Mill., along two successive generations — M,
and M,.

MATERIAL AND METHODS

Seeds of Datura innoxie Mill, were treated for 24 hours, in My,
with EMS (ethylmethanesulfonate) in concentrations of 0.019; 0.037;
0.075; 0.15; 0.30 and 0.609%,. After treatment the sceds were sowed on
the experimental field of S.C.A. Secuieni—Roman.

In M; and M, we analysed the height of plants, their branching,
the number of capsules per plant and the content of total alkaloids in
the leaves (rendered in scopolamine).

From variant no. 6 we isolated in M; an individual phenotypically
modified, purple coloured (probably as a result of a marked accumulation

Rev. Roum. Biol. —Biol. Végét., Teme 29, N° 1, p. 73 —77, Bucarest, 1984
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of anthocyans), which segregated thus : 50 9, normal plants from the point
of view of their aerial colouring ; 16 9, purple coloured plants ; 34 9%, plants
having a colouring intermediary between the two categories.

RESULTS AND DISCUSSIONS

The EMS, in concentrations between 0.019—0.15 9%, slightly sti-
mulated the growing process of the Datura innoxia Mill. plants in M,
(table 1). It is significant to show that when we used a maximum dose
(0.60°%,) the growth rhythm of plants slightly diminished (with about

99%,). The maximum registered growth was of 59, in the variant treated
with 0.0759, EMS. :

Although we registered the existence of a positive relation between
the size of the plant and its degree of branching (r being between 0.60 —
0.77), the values of this parameter are — except variant 3 — somewhat
reduced in two cases of the treated variant as compared to the control.
As we have already mentioned, the majority of treated variants showed
a slight stimulation of the growth in the height of plants. This situation,
somehow paradoxical, suggests that the higher size of the plant was not
associated to the increase of the number of branching nodes but to the
lengthening of internodes. This phenomenon was really manifest in the
case of variant 4 which registered the greatest height of plants. There
is no doubt that, in M,, the growth in the height of plants was slightly
inhibited (table 1). It is worth mentioning the fact that this inhibition
is more reduced in the case we used greater doses of mutagen (0.15—0.60 9%,).
We registered a situation different from that of M; when the growth of
treated plants was a little better than that of the control.

The reduced size of treated plants is positively correlated with the
degree of branching in M, too, the plants treated with EMS having, in
general, one dichotomic branching node less than the treated plants
(table 1). _

The mutagen action of EMS was especially evident in the case
of capsule production. It is generally known that every branching node
produces a fruit but our experiment clearly proved that the number of
capsules per plant decreased in the treated variants with over 509, as
compared to the control (table 1). Relating the number of capsules per
plants to the degree of branching, which decreased in no case to 50 9, com-
pared to the control (the greatest decrease was of 149, in variant 6),
we may appreciate that the EMS had a negative influence which diminish-
ed the fertility of treated plants. This effect is well known in literature
(31, (6], [7].

As from the point of view of the content of total alkaloids, the values
of the experimental variants of Daiura innozia. Mill. range between the
limits obtained by other authors too [15]. In M, this biochemical para-
meter was little affected by the mutagen action of EMS, the values oscillat-
ing around those registered by the control. We must though mention

that in the case of some variants, namely 4 and 5, the content of alkaloids

Table 1

Effects of a 24 hours treatment with EMS in Dalura

Mill.

innoxia
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was reduced to half of that of the control (0.10 and 0.11%, as to 0.21 9
characterizing the control). In M,, the biosynthesis of alkaloids was not
affected negatively in any of the variants treated. Even more, We noticed
a stimulation of the metabolism of alkaloids, their content getting double
as compared to the control in variant 4 (0.36 9, as compared to 0.17 9%
in the control). But the greatest content of total alkaloids was registered
by the mutant variant (purple coloured plants) —0.38 %- The normally
coloured plants (variant 8), issued from the seeds of the M, modified
plant, had an increased content of alkaloids (0.33 AN

The M, descendant of the M; modified plant (var. 8) appeared
to be normal in the case of individual, that had an intermediary colour-
ing (variant 8 c), the size of plants and the degree of branching being
close to those of the untreated control. In the cases of the other two
categories of individuals (var. 8 a and 8 b), the growth of plants was
inhibited and the degree of branching and especially the number of cap-
sules per plant diminished.

CONCLUSIONS

1. In the treated M, generation, the growth process of the Datura
innoxia Mill. plants was slightly stimulated by the EMS and, on the con-
trary, in M, generation they were inhibited.

2. The branching degree of treated plants, and especially the num-
ber of capsules per plant, are reduced by the EMS treatment both in M,
and M,.

3. The content of total alkaloids was not significantly modified by
the EMS treatment in M,, increasing in M, in the majority of treated
variants.

4. The M, descendant similar to the modified M, genitor (the purple
coloured plant) had a higher content of total alkaloids.

Acknowledgements. The authors wish to thank prof. Ir. J. Gille for the English version.
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In sitw DIFFERENT TERM “C BIOASSAYS
FOR TESTING DAILY PRIMARY PRODUCTIVITY

BY
ALEXANDRU S. BOLOGA

Identical 14C-labelled phytoplankton samples were simultaneously in sifu exposed
for 4, 8 and 24 or 4 and 24 hours, respectively. ;

The results obtained after the mentioned exposure periods were differently
computed for 24 h and the computation ways and values of daily primary pro-
ductivity compared.

A 4 h exposure period for the natural phytoplankton communities proved to
be adequate for purposes of primary productivity estimates.

The diversity of working procedures concerning the exposure
periods within the C method [11] has been recently exemplified in
brief [4].

Thus, the analysis of references on the 14 method proves the ne-
cessity for the explanation and standardization of its uses in order to
allow a more realistic comparison of the data recorded in different marine
areas.

The aim of the present paper is to check experimentally the diffe-
rences of marine phytoplankton photosynthesis results after simultaneous
different exposure periods of identical samples to natural illumination.

The experiments performed in the Constanta sector (44°10'N) in
1982 lasted, at the given latitude and in seasons with different durations
of daylight, for 4, 8 and 24 or 4 and 24 hours, respectively.

Parallel experiments were carried out in the same place and under
identical conditions for the mentioned durations in order to establish
the necessary exposure duration of 1 C-labelled phytoplankton samples
for as accurate as possible daily primary productivity measurements ;
this desideratum originates in the fact, accepted nowadays, that too Jong
exposures misrepresent the results due to the known negative effects which
occur in the light and dark bottles [9] used in the “C method too.

MATERIAL AND METHOD

Phytoplankton samples were collected in February, April, June,
August, October and December, at one standard station situated 1.2
nautical miles offshore, from 0, 5 and 10 m depths (Table 1).

The “C method by liquid scintillation counting was used. 3 light
and 1 dark (control) bottles containing phytoplankton were inoculated
each with 25 pCi (925 kBq) aqueous NaH4CO, solution and exposed

Rev. Roum. Biol. —Biol. Végét., Tome 29, N¢ 1, p. 79— 84, Bucarest, 1984
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tn sitw at the mentioned depths. Identical samples from each depth were
exposed for 4, 8 and 24 or 4 and 24 hours to natural illumination and
fixed after the end of the exposure period with formaline (Table 1).

During the experiments the nebulosity and the temperature of
the air were noted (Table 1). Light, temperature, pH, salinity and total
inorganic carbon content of sea water Were also measured (Table 2).
Light measurements were made be means of an Ogawa Seiki underwater
illuminometer type OSIC 3174. Total inorganic carbon ‘content of sea
water was determined by total carbonic-alkalinity analysis (cf. 14).

After the fixation the contents of the bottles were filtered with an
in vacuum device, on Millipore membrane filters HA 04700 (& = 0.45 um),
and washed with a 2 9, HCI solution and water. The filters with the radio-
active phytoplankton residues, preserved in Packard type vials (with
a previousty  determined background) were counted (Table 1) with an
automatic N.E. spectrometer type 8310/1/2 at+4 5°C, using the following
scintillation mixture : 3 ml dioxan (for filter solubilization) and 5 ml Uni-
solve scintillator. The samples were measured with an efficiency of 839.
Background and quenching corrections were applied to the results.
Each sample was measured for 1 min three times.

Primary productivity values were computed according to the usual for-
mula [6;11;12] and expressed per day in two ways (for the exposures
of 4 and 8 hours) : a) by directly multiplying the result by 4 (4 hour experi-
ment) or by 2 (8 h experiment), and b) by dividing the result by 4 or
8, respectively (value per. hour) and multiplying by the daylight dura-
tion in hours [4]. The measurement values for the dark (control) bottles
were neither subtracted from the photosynthetic assimilation values, nor
calculated as percentage of the latter [10]. :

RESULTS AND DiSCUSSION

The comparison of daily primary productivity results on the 0—
10 m water column, obtained during different exposure periods and
using two computation ways, evinces higher values after exposures of
4 and 8 hours and much lower after 24 h (Table 3). :

Generally, in experiments with short exposure periods, of 4 and
8 h, somewhat higher values occur also after shorter exposures, and
vice versa. As compared with previous primary productivity data from
the same Censtanta sector [1; 2; 3], obtained after 1/2 day ( x 2) under
in sitw “simulated” conditions, the present results after 24 h are much
lower and thus uncertain in point of their fidelity.

These experimental results confirm that an exposure of 24 h of
phytoplankton samples, even in siiw, is too long so that the obtained
data do not indicate the real primary productivity level. The decrease
of the assimilatory capacity of phytoplankton in such an interval can be
attributed to the increase of the “bottle effects” (lack of turbulence, sedi-
mentation of phytoplanktonic cells, increase of bacterial activity, and so

5 BIOASSAYS FOR TESTING DAILY PRIMARY PRODUCTIVITY 8]

on); it is also confirmed [8] that the primary productivity determined
during a 24 h exposure is considerably lower thgm the sum of the rates
measured in the same time interval in successive exposures of shorf

duration. : g

Tahle 3
In silu daily planktonic primary productivily values (mg C m~3 day™?)

after 4, 8 and 24 hours from ™M(C ivoculation, according to two
compulation methods (a, b)

Duration of exposurc period (hours)
. Deplh ) 8 ! e
Month () 4 . W,
a b a ! VoD

11 0 81.2 51IC 44.6 2729 38
5 20.8 14 1.8 1.1 1

10 17.6 13.5 1.6 1.0 0.4

v 0 9.6 8.4 9.8 86 _37
5 8.4 7.4 8.8 7 5.3

10 4.0 3.5 4.2 387, 3.4

Vil 0 6.8 6.8 7.6 7 0.8
5 10.4 9.8 174 1.3 0.7

10 8.8 8.3 2.2 2:1 0.3

VIII 0 107.6 94.2 47.0 41.1 714.4
5 15.6 13.7 6.0 5.3 9.3

10 24.8 219 3.4 3.0 9‘.8

X 0 60.8 38.8 — i 6.2
% 5 29.6 13.8 = e 9.9

10 15.4 3.5 — o 1.1
XI1I 0 40.0 22.5 o — 4.5}
5 37.6 21.2 — — 6.%
10 11.2 6.3 — — 623,47,

As to the computation possibilities used for daily primary produc-
tivity measurements in these experiments with identical phytoplankton
samiﬂes, similar results by both computation methods (a and b), c?n be
noted,  with. somewhat higher values in the first case (a) as compaled tq
the second one (b); the differences between these twa_e_omputatlon ways
and results, respectively, are the consequence of the different qpproachles
to the daylight period, as either constant (a) or real, depending on t }e
given latitude and season (b). As concerns the hlgher results of primary
productivity after shorter exposure periods, the smglq exception 18 repre-
sented by the 24 h experiment in August; these high values could bg
associated with the effect of temperature (24.5°C) on the development of
phytoplankton during such a long exposure. - '

According to the results from the Constanta sector in 1982, in shal-
low waters, the necessity of short exposures of the 1.40—11100111%1.‘50(.1‘ phytg-
plankton samples became evident in order to obtain more realistic %1}—
mary productivity data. In contrast to most of the researches in this
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field up to now, nowadays exposure periods even shorter than 4 h are
also used {5; 7; 13]; on the basis of the present in situ results as well as
of the previous in sitw “simulated’’ ones [4] we suggest the 4h exposure
of 1C-inoculated phytoplankton samples as necessary and sufficient.

CONCLUSIONS

1. Identical phytoplankton samples simultaneously exposed for dif-
ferent periods render much lower the primary productivity values after
a 24 hours exposure than those after shorter exposures.

2. The comparison of experimental results obtained after 4, 8 and
24 h emphasizes the necessity of 4 h exposures of “C-inoculated phyto-
plankton samples in order to determine daily primary productivity.

3. The results obtained differ somehow between them according
to the used computation method, especially when higher primary produc-
tivity levels occur, but are generally of the same order of magnitude.
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LES HOMMES DE SCIENCE ET LA PAIX

SCIENTISTS AND PEACE

The progress of scientific and technological creation was essential
in the hierarchy of values which determined the evolution of civilization
during the history of human society, attaining its summit by the great
performances of our times, that have extended the boundaries of know-
ledge to unexpected horizons.

The results of scientific research, oriented constructively, are fun-
damental in solving, in the interest of mankind, some stringent problems,
both at national and world level, in order to fulfill the highest human
aspirations of civilisation and welfare. The impact of contemporary tech-
nico-scientific revolution on society is felt in all fields of human existence.
The human genius generated huge forces whose purpose should be the
full, normal and well-balanced development of man, the solving of social-
economic problems of humanity.

Thus, remarkable progress has been recorded in the last decades
in the field of biology. Obtaining energy from nonconventional sources,
guiding the transformation of plants by techniques of genetic engineering
for increasing quality and yield, obtaining proteins and active biological
substances, ‘‘reprogramming’ some microorganisms for'metabolic acti-
vities thereby producing important pharmaceutical products, are just
a few examples to show that by knowing the inner cellular and molecular
mechanisms wide perspectives for guiding nature to the benefit of econo-
mic and social progress are opened.

Unfortunately, at present, scientific research has triggered an unpre-
cedented development of military technique, leading to a real change of
modern war strategy and tactics. The natural course of knowledge was
distorted by subordinating a series of investigations in the field of physics,
chemistry, biology, to military projects. Therefore a reversal of values
between scientific discovery and development of productive forces took
place, since more and more scientific researches are directed to closed
fields, to obtain and accumulate weapons with huge destructive capacities.

The development of secret investigations for military purposes,
stimulated by the allocation of important funds from some national bud-
gets, raises barriers to the circulation of scientific information and to
the actual implementation of the right of nations to benefit from the new
achievements of technico-scientific revolution for their social and eco-
nomic progress. The increasing number of researchers working in the
field of military investigations takes out from the scientific field some
discoveries that might contribute to solving top problems in the domain
of energy, agriculture, food, development of nonpolluting energies, health
and maintenance of the proper environment for life on our planet.
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~In this context, the high responsibility of the international scien-
tific community for stopping the military programs, for safeguarding the
past and present achievements of mankind, its destinies and hopes for
the future are but obvious. Scientists knowing better the devastating
consequences of military programs-for the life on the earth are highly
responsible to the society, for the activity of maintaining peace. They
must be involved in the broad and ever more vigorous movements for
peace that are taking place, at present, in the countries in the world.
The ideal of a peaceful world, based on knowledge and humanism
has always characterized the existence and national conscience of the
Romanian people. Romania, always faithful to the idea of peace, pro-
motes an active external policy meant to orient the international life
to a peaceful, constructive course of events. To fulfill this purpose, nations
should-have free access to the achievements of science and culture, so
that all material and spiritual values, the fruit of humanity’s centuries-
long efforts, should not support the destruction of civilisation, but the
cause of progress and peace. By stimulating the original ereation of each
nation, the universal patrimony of knowledge, free from the danger of
war, -will be enriched.
: In socialist Romania, the scientists, researchers, technologists and
other specialists act as important forces in favour of peace and progress,
for-making science, technology and culture a benefit to the whole world
community, for supporting the emancipation of all nations. :
: The important task of scientists, as defenders of human dignity
-and of the future of human society is expressed by the authorized voice
of our country’s President, as follows : “The most noble duty of all scien-
tists and researchers in all fields and all over the world is to put the whole
potential of contemporary science and technology in the service of pro-
gress, Welfare, freedom and independence of all nations, to assure the
supreme right of man to life and peace”.
~...Therefore,-the scientists who, by their own profession, are supposed
to dedicate. their minds, knowledge and work to the achievement of
the fundamental aspirations of mankind, have the social and moral obli-
gation to make sure that the results of scientific research and technolo-
gical creation be employed only for peaceful purposes, as the peace issue
Jis inevitably linked to the destiny of human civilization.

Ana Rogu

Institute of Biological Sciences
Bucharest

COMPTE RENDU

G. ZARNEA, Tratat de microbiologie generald (Traité de microbiologie
-générale), I vol. BEditura Academiei, Bucuresti, 1983, 426 p.,
115 pl Tl  fig! g

La parution toute récente du premier volume du Traité de microbiologie générale,
concu par son auteur, prof. dr. G. Zarnea, comme un ensemble de quatre volumes, incite a
unc présentation détaillée en raison  des ¢minentes qualités de cet ouvrage. Celui-ci cons-
titue une magistrale synthése non seulement des complexes connaissances actuelles en micro-
biologie, mais aussi de leurs implications novatrices au profit de la biologie moléculaire, de
Iingéniéric génétique et de biotechnologies extrémement fécondes. i

C’est pour la premiére fois qu'un Trait¢ de microbiologie d’une telle envergure vient
enrichir la bibliographie scientifique reumaine. L’auteur y inscrit son originalit¢ par lordon-
nance parfaite de I’énorme information accumulée, par la rigueur de ses interprétations qu’il
rend accessibles au moyen d’une. abondante illustration moderne, dont de nombreux schémas
originaux. Tout vise A nous renseigner, la systématisation et la précision chronolegique des
données se ralliant a la clarté et & la sobriété du style.

Le livre retrace tout d’abord les principales étapes historiques de la microbiologie :
découverte des microorganismes depuis Leeuwenhoek & Pasteur, les recherches de ce dernier
sur les fermentations, la génération spontanée, origine micrebienne . des maladies infectieuses
et limmunologie. Suivent la découverte des virus, de l’enzymologie microbienne, de la
chimiothérapie et des antibiotiques, I’avénement de la génétique des microorganismes et de
la biologic moléculaire. Sont finalement envisagés I’apport de V. Babes ct le rdle de J. Canta-
cuzino et de son école dans le développement des sciences microbiologiques.

Plus de la moitié du volume est ensuite consacrée & la Virologic générale, non pas
parce que lauteur considére les virus comme les enlités vivantes les plus primitives. Car il
partage sans réserves le concept d’A. Lwoif selon lequel les particules virales infcctieuses sont
devenues autonomes & partir du génome de cellules procaryotes ou eucaryotes, c’est ce qui
explique leur parasitisme intraccllulaire cbligatoire pour se répliquer. Par conséquent, I'ana-
lyse approfondie des virus permet une meilleure compréhension de la biologie mol€culaire des
bactéries ct des ecucaryotes.

Concernant ’anatomie des virus, on passe en revue leur génome soit & PADN, soit 3
I’ARN, la capside virale et son enveloppe. L’architecture moléculaire des virus révele les mo-
dalités de leur symétrie qui aboutit & une grande diversification de groupes. Sont indiquées
les méthodes de culture de virus dans des lignées ccliulaires in vitro, les phases successives
de la réplication des virus comportant la biosynthése de protéines, la ‘morphogenése des
virus et I'élimination des virions hors de leurs ccllules-hotes selon les différentes catégories
virales.

Aprés avoir montré la complexité des relations entre les virus et leurs cellules-hotes,
les propriétés antivirales des interférons, on discute I'important probléme de l’oncogentse
virale et on souligne I'intérét théorique de la transcriptase inverse. L’état subviral des viroides
se rattache aux virus des plantes.

La variété des bactériophages, la lysogénie et ses bases moléculaires sont amplement
traitées vu, au-deld de leur importance bactériologique, les résultats fondamentaux que ces
recherches expérimentales ont apportés & la génétique moléculaire. Suivent finalement des
considérations générales sur la nature, l’origine, I'évolution et les critéres de classification des
virus.

La seconde partic du volume, intitulée Anatomie bactérienne, raméne le concept de
bactérie 4 la cellule procaryote, expose minutieusement ses caractéres différentiels vis-a-vis
des cellules eucaryotes végétales et animales, s’efforce d’éclaircir leurs rapports phylogéné-
tiques dans I’évolution du monde vivant.

La morphologiec comparée des bactéries, leurs propriétés physiques précédent I'é¢tude
approfondie de leur ultrastructure, analysée jusqu’a I’échelle moléculaire et concernant: la
paroi cellulaire, protoplastes et sphéroplastes, l’espace périplasmique, la membrane plasma-
tique, les mézosomes, le filament nucléaire, les ribosomes, 1’appareil de photosynthese, inclu-
sions métaboliques, vacuoles, spores et leur genése, rhapidosomes, magnétosomes, capsule
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et couche muqueuse. Particuliérement intéressantes sont les données relatives au  glycocalyx
et au fonctionnement des flagelles. Suivent les caracléristiques des groupes de bactéries plus
complexes : Rickettsies, Mycoplasmes, Chlumydies, Spirochétes, Myxobactéries, Aclinomycétes.
Les soi-disant «algues bleues» sont considérées comme étant des Cyanobactéries, douées
d’une forle capacité de photosynthése qui leur confére un important réle écologique. En
dernier lieu, sont examinés les aspects de différenciation cellulaire propres aux bactéries,
Chacune des deux parties du livre s’achéve par une bibliographie sélective.

Les sommaires des volumes qui paraitront ultérieurement s’annoncent du plus haut
intérét. Le I1® vol. traitera de la physiologie et la taxonomie évolutive des microorganismes.
Le III® vol. aura pour objet les microorganismes cucaryotes et les problémes de la géné-
tique bactérienne et virale. Le IV® vol. va porter sur I’écologie des microorganismes et les
multiples applications de la microbiologie.

Le succeés immédiat du présent volume autorise les meilleures prévisions pour 'ensemble
de Pouvrage qui fofmera pour de nombreux spéeialistes la pierre angulaire de leur participa-
tion efficace a la grandiose révolution scientifique et technique caractéristique de notre
époque.

Acad. prof. Radu Codreanu

AVIS AUX AUTEURS

La ¢ Revue roumaine de biologie — Série de biologie végétale »
publie des articles originaux d’un haut niveau scientifique, de
tous les domaines de la biologie végétale : morphologie, systéma-
tique, géobotanique, physiologie, écologie, génétique, microbio-
logie, phytopathologic. Les sommaires des revues sont complétés
par d’autres rubriques, comme: 1. La vie scientifique, qui traite
des manifestations scientifiques du domaine de la biologie : sym-
posiums, conférences, etc.; 2. Comptes rendus des livres de spé-
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articles, notes et comptes rendus dactylographiés en deux exem-
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Les tableaux et les illustrations seront numérotés avec des chiffres
arabes. La répétition des mémes données dans le texte, dans les
tableaux ou dans les graphiques sera évitée.

Les références bibliographiques, citées par ordre alphabétique,
comporteront le nom de I'auteur, linitiale du prénom, le titre de
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pris les tableaux, la bibliographic et PIexplication des figures).
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