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QU'EST-CE QUE LA SPECIATION?

EUGEN V. NICULESCU

La spéciation est un terme entré dans le vocabulaire de tous les
zoologistes et qui signifie Papparition d’une espéce nouvelle.

Le mécanisme de la spéciation reléve selon les zoologistes de con-
ceptions bien différentes.

Dans ce travail, nous présenterons les opinions de deux zoologistes
distingués — Ernst Mayr et Georges Bernardi — et ensuite notre propre
conception qui différe de celles de ces deux chercheurs.

K. Mayr (3), critiquant le critére morphologique de 'espéce, dit :
« Le degré de différenciation morphologique manifesté par une popula-
tion naturelle n’est qu'un produit accessoire de la divergence génétique
résultant de lisolement reproductif». Il en découle que, selon Mayr,
une espece nouvelle apparait lorsque s’est développé un seul mécanisme
d’isolement : le facteur reproductif. De cet isolement reproductif naitra
wltérieurement la divergence génétique. Enfin, la différenciation morpho-
logique ne constitue quun produit accessoire de cette derniere divergence.

La définition unilatérale proposée par Mayr se résume donc comme
suit : « L.es espéces sont des groupes de populations naturelles capables
Q’intercroisement et reproductivement isolés d’autres groupes semblables ».
C'omme on le voit, ’espéce n’a qu’un seul attribut : I'isolement reproduectit !

Nous ne sommes pas d’accord avee cette définition unilatérale (5)
puisque la spéciation est un phénoméne plus complexe et que espéce
posséde plusieurs attributs (6—9).

Georges Bernardi (1) est, quant & lui, beaucoup plus proche de
notre conception qu’il avait eritiquée par le passé: « Tous les zoologistes
s’accordent & reconnaitre comme honnes espéces les taxons qui sont &
la, fois génétiquement isolés, morphologiquement différenciés et sympa-
triques ». Si 'introduction du critére morphologiqite parmi les attributs
de Vespéce est pertinente, et & ce chapitre nous sommes entiérement
d’acord avec l'auteur frangais, qui s’est enfin décidé & nous suivre, il
reste encore un point de divergence. Selon Bernardi « Lia spéciation pro-
prement dite est accompagnée ou suivie de deux autres phénomeénes :
Papparition de différences morphologiques et acquisition de différences
éeologiques suffisantes pour que la sympatrie soit possible ». Si nous
interprétions bien ces lignes, l'espéce nouvelle apparue ne différe pas,
sclon Bernardi, morphologiquement, des autres espéces, la distinction
morphologique se manifestant a posteviori, done la nouvelle espéce se
caractérise nniquement par l'isolement génétique.

A Dencontre de Mayr et Bernardi nous admettons que la spéciation
est achevée lorsque se sont installés tous les mécanismes d’isolement :
worphologique, génétique, écologique et chimique, phénoménes in globo
qui ont pour résultante l'isolement reproductif (8). Les individus d'une
espéee ne se croisent plus avee les individus d’'une autre espece (isolés
reproductivement) parce qu’ils sont isolés sur les plans morphologique
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4 E. V. NICULESCU 5

génétique, écologique et chimique (les stimuli chimiques) en méme temps ;
alors seulement la spéciation est achevée et nous pouvons parler, &4 bon
droit, d’une espéce nouvelle qui ne s’intercroise plus avec aucune des
espéces anciennes.

Done, pour répondre & la question de notre intitulé nous poserons
que la spéciation est un phénomeéne complexe qui consiste en un ensemble
de phénoménes: morphologique, génétique, écologique, éthologique et
chimique dont la conséquence est l'isolement reproductif qui maintient
la, pureté de Pespéce, ses individus étant interstériles par rapport aux
individus des autres espéces.

Si tel est le cas, alors les espéces Jumelles ne constituent pas des
% espéces achevées » puisque, chez ces «especes» la distinction morpho-
logique manque. Dans ce probléme aussi notre conception s’écarte de
celle de Bernardi qui est un adepte de la notion d’espéces jumelles dé-
pourvue de sens & notre avis. Mais Bernardi ne demeure pas conséquent
avec ses propres idées lorsqu’il admet, d’une part, la « distinetion mor-
phologique » de 'espéce et d’autre part que « des formes morphologique-
ment semblables puissent étre rangées dans des especes distinctes » !
Comme exemple d’espéces jumelles il cite Amphipyra pyramidea et
A.berbera, mais cet exemple est mal choisi vu queles deux especes différent
morphologiquement tant par le graphisme que par les genitalia males
et femelles. Pourquoi ces deux espéces seraient-elles « jumelles »? Si elles
se distinguent si bien par le graphisme et le coloris ainsi que par' les geni-
talia. elles constituent deux espéces « normalesy dotées des deux attri-
buts habituels des espéces ; leur classement dans Ia catégorie des espeéces
jumelles est, partant, arbitraire, tout a fait'gratuit et dénué de: sens (4).

Mais Bernardi, conscient de la faiblesse et du manque de poids de
la notion d’espéces jumelles, émet, pour la’ sauvegarder, 1’idée de Dexis-
tence chez ces espéces, de certains caractéres « plus ténus» que ceux qui
séparent habituellement les espéces du méme groupe. Mais'ces « caractéres »
n’ont’ maintenu en rien lé « prestige » des espéces’ jumelles. Quels sont
ces caracteres « ténus »? En quoi les caractéres «ténus» différent-ils des
caracteres normaux ? Les espéces ont-elles vraiment detix sortes de carac-
téres : ténus et normaux ? 'O placer la limite entre ces ‘deux types de
caracteres ? L’arbitraire 8’y ‘manifeste au gré de chacun : rien de préeis,
rien de scientifique ! pige RERITH

A la question de Bernardi « pourquoi certaines espéces ne presen-
tent-elles que peu’ ou pas de différences morpologiques », nous répondons :
pour le simple motif qu’elles ne sont Pas en fait des especes, elles ne sont
pas arrivées au stade final de la spéciation. Toutes les espéces ' achevées
différent morphologiquement I'une de la autre. I1 n’y a pas (chez les Lépi-
dopteres) d’espéces qui se différencient peu (par des caractéres «ténus »
vis-a-vis des autres espéces.

- Mayr  lui-méme admet six catégories d’especes inachevées et parmi
celles-ci se trouvent aussi les especes jumelles. Si ces « espéces» ne sont
pas parvenues au stade final de la spéciation, est-il juste et logique de les
considérer comme des espéces ? Pour celles-ci il Yy a un grand nombre de
catégories : semispecies, vice Species, quasi species, etc., mais non pas
species car les bonnes espéces « sont celles qui sont non seulement bien
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isolées par une incompatibilité génétique, mais encore blleli"dlfh;e?gfffll
3 la fois sur la plan morphologique et sur le plan écologique g
Génermont et Maxime Lamotte).
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MESAPAMEA SECALELLA REMM DANS
LA R. S. DE ROUMANIE ET QUELQUES
REFLEXIONS SUR LA VALIDITE DE CE TAXON

LASZLO RAKOSY

The author points out the existence in Romania of the taxa Mesapamea secalella
Remm by investigating the genitalia of 89 individuals of Mesapamea secalis ..
coming irom different zones of the country.

On the basis of a critical interpretation of the works referring to M. scedlella,
it is considered rather premature to accept a specific taxonomic status as the
differences pointed out in genitalia are not sufficient for the reproductive iso-
lation.

The author moots, but at the same time, asks questions, the answers of which
might clarify the taxonomic statute of M. secalella.

La description, en 1983, d'une nouvelle espéce du genre Mesapamea,
un genre trés bien étudié jusqu’au présent par dé nombreux lépidopthéro-
logues, parmi lesquels Heinicke [3], [4] dans ses travaux de révision,
basés aussi sur les genitalia, a attiré P'attention des spécialistes consacrés
dans Pétude des Noctuidae. Peu de temps apres, la nouvelle espece
Mesapamea secalelle Remm a été signalée dans nombreux pays européeens
i1, 2, 5, 81

Cette espéce a déclenché l'intérét de nombreux spéeialistes, mais
personne n’a trouvé de caractéres constants dans I'habitus, sur lesquels
M. secalella puisse étre séparée de M. secalis L., en faisant la détermination
seulement sur les petites différences dans la structure des genitalia & et @
(fig. 1, 2, 3, 4). , pstie .

En vérifiant le matériel de notre collection, celui du Musée d'His-
toire Naturelle de Sibiu, et de quelques collections privées (K. Bere,
R. Nemes, E. Schneider), nous avons constaté aussi la présence du nouvel
taxon en Roumanie. Nous avons examiné le graphisme et les genitalia
chez 89 spéeimens appartenant au genre. Mesahamea et avons constaté
que seulement huit appartiennent (d’aprés la genitalia) & Pespeéce
M. secalella. ,

Le matériel pour M. secalis L. provient de vingt habitats (19 de
Roumanie et un de Deining — R.F.AJ) i

M. secalelle Remm a été collecté & Hagieni (3.IX.82; 8.IX.84),
sur le Mont Domogled (Banat) (16.VII. 1982), & Somesul Rece (14.VIL
1978), et Deining (R.F.A.) (13.VIL. 1981).

On a pu collecter peu d’exemplaires et notis ne pouvons pas préciser
si Pespéce est plus frégquente dans le Sud ou dans le centre du pays. Bien
str que beaucoup d’habitats contiennent les deux taxons conspéeifigques.

Bien que les différences trouvées dans 'armature génitale (e
H. Remm [7], bien complétées par L. Rezbanyai-Reser[8], permettent
en général, la détermination exacte, dans le matériel étudié, nous avons
trouvé aussi des formes intermédiaires, spécialement des femelles.

REV. ROQM. BIOL. — BIOL. ANIM:, TOME 31, No 1, P. 7—10, BUCAREST, 1986
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La signalisation de 7. secalelle. Remm au Nord [17,

[2], et au Sud de I'Europe (Mt. Baldo — Italie) (M. Gerst
consolide la position dy nouvel

axonomique spécifique.

Figh1,{& L’armature gé-
nitale & chez Mesapamea
secalis L.

En ce qui concerne les genitalia, nous considérons que les petites
différences constatées n’assurent un isolement mécanique adéquat néces-
saire & D'interfertilité, Pour accepter ou infirmer ¢ Pespéce » de Remm,
il ne reste qu’a attendre log résultats des recherches concernant 1’isolement;
reproductif (écologique, éthologique, biochimique)

Fig. 2. — L’armature génitale \
3 chez Mesapameq secalella
Remm.

En considérant leg deux taxa comme espéces distinctes, le recouvre-
ment de leurs aires de distribution en Europe met en discussion le probléme
de la spéeiation. T, grande ressemblance des deux espéces nous oblige

[5], au centre,
berger in. litt

taxon, mais nous considérons encore pré-
maturé I'accordage du statut t

9
MESAPAMEA SECALELLA REMM EN ROUMANIE
3

: S itions d’habitat tres
idérer qu’ sont formées dans les condi _ res
) idérer qu’elles se sont | ) ( i S
a I%(iﬁzlgles O%, de telles conditions ne peuvent appar?}‘t\r? ;ia)nl.lb glli ojO'éo-
3% distributions géographique séparées par des b&lillelli(z.é 131~g{)ab1 é, g
raplfiques Ainsi, nous devons invoquer comme moda I
%a, spéciation la spéeiation sympatrique [6].

Fig. 4. — L’armature génitale
hez M. secalis L Q@ chez M. secalella Remm.
Q@ chez M. 3

Fig. 3. —L’armature génitale

i cespéces », c’est le polymorphisme
i Rt grrllps(:i%ar(ﬁlg Pii i?:l);r;l(?rghisme, intyasgéciﬁgue ava}?lﬁi(-}
1Pt1'a§ péelﬁquel' ’agit, en permettant une meillcure inté 1ation etlu i 1
l-espece (}ont'l . ginént Mais dans le cas des deux « especejs l», e%p(;l 2) :
kg 1eny1r1(])nne écifi .ue trés large-est identique : toutes esl ;)ln RJ
m’orphlsme ln]éasp alisq L. ont été signalées aussi chez M. seca ({a @ ‘-
e e S:Céces v.ivent dans le méme habitat, nous nous etl_nal -
X&sqlrllgtlﬁe%zlgeni,pquels sont les avantages du polym(?rphlsrr;g ld(;l;c;?;zi;
: étre i i g sidé: er la paire seca is— ,
i 111':?%1013(311)1381%2131(;};(3%% (r}ggroductif (gavs encore dea'r{lontre;)
COH};T;;Z 18111111? slgsemé:(gnismes subtils, qui n’impliquent pas nécessairement,
se .
I'isolement géographique.
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jusqu’g,ollgl»l ;?21(1}1}2?0 Eg;sir%reclllsolﬁ quel pour 1? moment, nous admettons,

» que M. secalella n’est pas bona species. Nous
attendons, comme preuve de la héterospecificité, la constatation — sur lk
t-erraln‘— de 'isolement reproductif. Pour l'instant nous menti('){lnoni
notre lb'qbservzxt.lon, & savoir Pexistence des formes intermédiaires entrk
Ies\secavlzs et secalella, ce qui constituerait un argument pour sout nir not =
these—la conspécificité des deux entités. Nt S
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FIRST RECORD OF PERCARINA DEMIDOFFI NORDMANN,

1840 FROM ROMANIA AND FROM THE DANUBE
RIVER BASIN (PISCES, PERCIDAE)

VASILE OTEL and PETRU BANARESCU

Percarina demidoffi, a mainly brackish-water fish not yet recorded in the Da-
nube basin was found by the first author in great quantities in the almost pure
freshwater of lake Razelm, south of the Danube Delta, where it is probably a
recent intruder, having however established a permenent population.

Percarine is a monotypic genus of Percidae, the known range of
which encompasses the limans (estuaries) of the rivers from the northern
slope of the Black Sea, cast of the Danube: Dniestr, southein
Bug, Dniepr, Don, Kuban and the slightly-brackish Sea of Azov; its
absence from the lower Danube and from adjacent freshe ned waters of
the Black Sea was pointed out first by Antipa (2) and later confirmed by
all authors having dealt with 'the fish fauna of Romania (8, 4) and of
Europe in general (6, 7, 3, 5) ; its absence, as well as that of Gymnocephalus
acerina, Stizostedion' marinum, and Rutilus frisit frisii from the basin of
the lower Danube is usually considered the main negative feature of the
fish fauna of this river basin as against that of the more eastern rivers :
Dniestr ete. ) : )

Percarina demidoffi is a small-sized fish, reaching a maximum total
length of 105 mm (7, 1). The genus is to a certain measure intermediate
between Perca and Gymnocephalus (= Acerina); it has, like Perca and
all other genera of the family, except Gymnocephalus, two distinct dorsal
fins ; these are however adjacent in Percarina, while in the other genera
they are separated by a shorter or longer distance in Gymnocephalus the
two fing being confluent. The bones of the head, mainly the preopercle,
are provided with wide muciferous cavities, this character being shared
with Gymnocephalus alone. On the other hand, Percarina differs from both
Perca and Gymnocephalus' in lacking’ the predorsal boney. These three
genera are presently included in a distinct tribe, Percini, considered the
most plesiomorphic within the family Percidae (9, 10); because of the
absence of the predorsal bone, Percarina is considered not as intermediate
between the two other genera, but as representing the apomorphic sister
of the pair Perca-Gymnocephalus (10).

The family Percidae is ascribed to the primary-freshwater division
(12, 13), having reached its present distribution exclusively by conti-
nental routes ; however, two of its species, Percarine demidoffi and Stizos-
tedion marinum (ranging from the liman of the Dniestr to the northern
freshened part of the Caspian Sea) are fully adapted to brackish water,
being only rarely found in pure fresh water.

The first author was quite surprised when finding, in the late autumn
of 1984, numerous specimens of Percarine demidoffi in the shallow lake
Razelm, a part of the lagunar Razelm-Sinoe complex that lies south

E
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of the Danube Delta, being connected through channels both with the
southernmost arm of the Danube River (Sfintu Gheorghe) and with
the Black Sea. The salinity of the various components of the lagunar
complex underwent strong variations during the last decades and years ;
the salinity of lake Razelm proper (Razelmul Mare), where Percarina
was collected, decreased from 4.5 g NaCl/l in 1950 —1952 to less than
0.5 o NaCl/1 in 1955 —1956 (15); the salinity was only 0.12 — 0.18 ¢
NaCl/l during the months of October and N ovember 1984 when Percaring
was collected, i.e. the lake was practically freshwater. The Species is
known to live mainly in slightly brackish water; it is even said to be
restricted to such water (7 ), although it has also been recorded in pure
freshwater in the southern Bug-Dniepr liman (1).

Two subspecies of P. demidoffi are accepted at present (6, 7 10) :
P.d. demidoffi from the limans of the Dniestr and of the southern Bug —
Dniepr and P. d. maeotica from the Sea of Azov and the confluences of
the Don and the Kuban rivers. The main difference between then concerns
the squamation : the prepectoral region is naked in demidoffi and scaled
in maeotica. Berg (7) mentions a further difference : eye diameter equal
to preorbital length and 3.6 —3.7 times in head length in demidoffi, sma-
ller than preorbital and 3.7 —4.8 times in head length in maeotica. Actually
the size of the eye is subject to allometric variation, having little if any
toxonomic significance. In the lake Razelm specimens the Ppre-pectoral
region is naked ; hence, they belong to the nominate subspecies P. demi-
doffi demidoffi.

Percarina_demidoffi was collected from several stations both in
the western and eastern areas of lake Razelm.

The problem raised is whether the species is an old inhabitant of
the lake, hence being autochthonous in the Danube basin, or a recent
intruder. Several authors, starting with Antipa (2) studied the fish
fauna of this lake without finding the species ; the most thorough investi-
gations were conducted by R. Teodorescu-Leonte et al. in 1950 —952 and
1955 —1956 (15) ; the second author of this baper participated in the col-
lecting trips from 1955 and 1956, without a single Percarina specimen
and quite few young Gymnocephalus cernuus were collected. Intensive
collecting of fishes in the lake was also undertaken by T. Nalbant between
19%3 and 1983, again without finding any Percarina.

These facts suggest a recent benetration of Percaring in lake Razelm,
either directly through the brackish waters of the Black Sea (the salinity
of which decreases strongly by high-water) or from the Dniester through
the Danube Delta (through recently built channels or with fry of valu-
able fish, carried from the liman of the Dniester into the lakes of the nor-
thern part of the Danube Delta.

Two other fish species, not known previously in the basin, of the
Lower Danube have been recorded in lake Razelm, both in 1955 : Rutilus
rutilus heckeli (a few specimens : 14), which probably ‘belongs actually
to R. pigus, and R. frisii Jrisii (a single specimen : 11). None of these
were found again later in the lake ; they were occasional intruders, not
having established themselves in the lake. Percarina is probably a recent
intruder, too ; but it has been found in great numbers and it can be assumed
that it has become a permanent inhabitant of the lake.
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XESTIA (AMATHES) C-NIGRUM L.
(LEPIDOPTERA-NOCTUIDAE) : FIELD RESPONSE
TO SYNTHETIC PHEROMONAL COMPOUNDS
AND INFLUENCE OF TRAP DESIGN AND TRAP
MAINTENANCE ON CAPTURE OF MALES

GH. STAN, I. COROIU, N. TOMESCU#*, A. ONISOR**, CODRUTA ROMAN *¥,
I. OPREAN** and HILKE CIUPE**

In the field testing carried out in 1983-—-1984, Z—7—Tetradecenyl acetate
(1 mg) had the highest attractactance for the males of Xestia (Amathes) c-ni-
grum L. as compared with E—7—Tetradecenyl acetate, or different mixtu-
res of these two compounds. Z-5-Tetradecenyl acetate in mixture with
Z—"7—Tetradecenyl acetate, had a synergic effect. In 1984, the wvariants
with the three pheromonal compounds were also attractive for the males of Agrofis
segetum L. Increasing the level of E—7—Tetradecenyl acetate, in mixture with
7Z—7—Tetradecenyl acetate, determined a diminution in attractivity for both
species. Z—11—TFlexadecenyl acetate mixed with Z—7— Tetradecenyl acetate
had no attractive influence for the males of X.c-nigrum. Tn 1983 testing, the
specificity of the variants was 99 %,. The period of response to the sex pheromone
and the mating period were recorded during the second hall of the night. Lower
temperatures determined an early starting of sexual behavior in both sex. Three
types of traps were tested, and the Montedison trap caught the largest number
of males. The catch was influenced by the quality of the sticky surface and other
factors. The duration of optimum attractivity of the baits was about 31 days.
Z—T7—Tetradecenyl acestate can be useful for detection, estimation and moni-
toring of the pest population.

Pheromone traps are frequently used for sampling and monitoring
populations of economically important lepidopterous insects. The spotted
cutworm, Xestia (Amathes) c-nigrum L., is a known pest on a large
number of crops and noncrop plants (8), (9), (13), (14). The density of
populations reaches high values, especially during the second flight
(9), (13), (14). There also occur large variations from one generation to
another, or from one year to another, due to less studied factors. The
lack of host specificity, often determines large damages (8). Because if
can be of major economic importance, it would be useful to have an at-
tractant for the adults that could be used to determine population den-
sities, predict infestations in a monitoring program and for control. Tn
laboratory we studied the calling behavior and the influence of some tac-
tors upon it (20), (21). Z—7—Tetradecenyl acetate was identified as being
a major component of the sexual pheromone (2), (21), (22). In field tes-
tings, the males were attracted by Z—7—Tetradecenyl acetate in most
areas (2), (11), (19), (23) and in few cases by E-—7 —Tetradecenyvl acetate
(16). The crude sex pheromone extract had a high attractivity in labora-
tory (11), (20), but in field testings its attractivity was lower than that
of the synthetic sex pheromone (19).

In the present paper, we report experimental results on the attrac-
tivity and specificity of the different variants with synthetic sex phevo-
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MATERIALS AND METHODS

The sex pheromone compounds (4714 : Ac, BE7—14 : Ac Z11—16 :

e of Cluj-
by the acetilenic way (3), (4j),
rmined
dtih —117; 2 mx2 mm),
capilary columns (Carbowax
. The compounds were dissolved in methvlel(l Chl(?l“i‘(?e\

j ber stoppers were ch ‘ith
the sex pheromone compounds in different variants and ratfosm;%%a?blxe‘ llt)h
“honey-comb-like’’
), and glue made of polyizo-

Ac and Z5—14 : Ac) were s i i i
: ynthetized in the Ch ) i

(I\E?p?lcz}) (L%lboratory of natural products), e
9)y (12). The purity of the compounds was 959,

GC on conventional columns (Carbowax 20 MO /g)"?nd frallidss
and the isomeric purity was observed on ’
20 M; 50 m X 2 mm)
Separate sets of Penicillin-bottle rub

In the experiments we used stick
: y traps
polyethylene (Focsani Plastic Mass WOI‘II){S7 G

butylene. All traps were fitted ca 1 m above the ground.

‘Table 1

Variants with s

H et ynthetic sex pheromone compounds tested in

nigrum on three experimental areas* (in 1983—1984)

Compounds**
Variants .
Z7—14:Ac | E7—14: Ac Z5—14: Ac |Z11—16: Ac

A 1000 — -
B — 1000 — =
G 500 500 — q
D 1000 — — 10
E 1000 — — 110
F 990 10 — ®
G 950 50 — =
H 990 — 10 1

* the variants tested eve
presented in text;

** the dose is given in micro i
grame/bait ; —14: =
Z—7— Tetradecenyl acetate; E7—14 : Ac =/E1—7 E7Te1t:a'delzf?n;l

acetate; Z5-14 : Ac = Z—5—Tetrade ;
B C Y . %
Z —11—Hexadecenyl acetate enyl acetate; Z11—16: Ac =

Iy year and the testing periods are

Researches were conducted in thf i

oy b ee areas nei

%xgn. t}éola HI?TI icultural Farm Somegeni (E—N E, 12 km away), “Infritirea’’

Ko elgti ](1\3&7—&11\}(\)78& g]—SE, 6 km away) and the Experir’nental Farm

veget:ébbles, mostly, earrcl)(tmpa?glaeyr).tml e o e AL IRt

face ori ]each lot was large’r than %(’) }?a?.ﬂ At apion and Phgpekiilp sur-
"he testing of the synthetic pheromon

) \ al i
all three areas, during hoth flights, in 1983 andcggléeguﬁgisngaljvsloggalgsgﬁ

ghbouring Cluj- Napoca
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traps with an effective trapping surface of 960 cm? (30 X 32¢m). In
testing experiments, two methods were used. In the first method, two
blocks/lot of traps separated by 1000 m were established, and each
block contained 3 or 4 traps/variant baited randomly. The traps were
displayed in rows, at about 1 m above the ground and were separa-
ted by ca 50 m. The traps were checked every 2—3 days, males were
collected and traps were rotated to the next trapping location after
each examination. A rotation was considered one replication. In the
second method, 2 traps/variant, at a distance of ca 100 m, were used.
The traps with different variant were separated by 250—300 m. Ca-
ptured males were collected daily and each trap with its bait was ro-
tated each day from station to station, in the same manner. A daily
rotation was considered one replication, as well. In all traps the soiled
sticky surfaces were cleaned. Durind the second flight, a sticky surface
of each trap was changed every 4 days.

The flight circadian period of males was studied by visual obser-
vations, every 15 minutes, during the whole 6 nights. The observations
were done under different climatic conditions. For the study of the mating
period, adults of the first generation, grown up in laboratory on artificial
diet (19), were used. They were put in cages of two sizes (2xX2X2 m and
30x30x30 em), with walls of wire net. The observations were carried
out in the same manner as for the males’ response to sex pheromone.
Alongside these observations we registered : temperature, wind speed,
light intensity and rainfall. For temperature we considered the mean
night temperature (°C), from 11 p.m. to 5.30 a.m.

The influence of the trap design on the number of captured males
was studied on three types of traps : Montedison, Pherocon 1C and ‘‘mush-
room” (7). For each type we used six traps with a trapping surface of
960 cm?, 625 cm?2, and 600 cm2, respectively, all of them baited with
Z7—14: Ac. The traps were arranged alternatively on three rows cal00 m
distanced. Every 2—3 days the traps were checked, captured males were
collected, and traps rotated after 4 —6 days.

The influence of trap maintenance, for the catching of males had

in view two aspects : duration of optimum attractivity of the phero-
monal bait in field, and quality of the sticky surface of the trap. Monte-
dison traps were arranged alternatively, in rows, at ca 100 m distance
between rows, and ca 75 m between traps. For each tratment eight traps
baited with Z7 —14 : Ac were used. The traps were inspzcted every 2
days for each testing period, males were collected and traps were rotated.
For the first aspect we carried out all experiments in 1983. Eight traps
were baited with Z7 —14: Ac and unchanged for 50 days, and also, eight
baited traps, were changed at every eight days. The optimum attractivity
of the pheromonal bait was estimated in relation with the number of
captured males. The second aspect was experimented in 1983 —1984.
The catching of males was studied taking into account: new trap
(new lid and new sticky surface), soiled trap with the sticky surface cleaned
at different intervals and soiled trap with uncleaned surface. The catch
of males was estimated depending on the density of populations.

The data were statistically calculated : significance coefficient (‘‘t”’
test), attractivity, specificity.

2 — c. 2019
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RESULTS AXND DISCUSSION

In our tests, for both flights, at least 6300
1984, males of spotted  cutworm (XL e-
synthetic pheromone baited traps. Field tests w
of synthetic pheromonal compound
that males of X, C-NIYrum wer

(variant A). In 1983, the traps with D and E variants, a

Table 2

Males of X,c-nigrum caught in baited tr
of synthetic sex pheromone compounds
Ilight, 1983).

aps with different variants
,» tested in field (second

Mean number of males /trap/night

ikt Someseni Cluj-Napoca
26 July — 10— 26 July — 10—
9 Aug.* 16 Aug. ** 9 Aug. * 16 Aug. *x*
A 10.43 g 8.29 g 3.43 a 7,729
D 5.47 b 8.0 ab 4.50 b 6.15.h
E 7.40 ab 7.43 b 3.0 a 6.15 b

*: 6 traps/variant ; 14 nights ; 6 replicates.
*#.2 traps/variant ; 6 nights ; 6 replicates.
*#% Means followed by the same letter are

not significantly
different at the 59% level according to “t” test.

number of males (Table 2). For both flights, the number of capturated
males was large in all the three variants (Fig.1) and the differences were
not significant.

Fig ks Attractivity (A) and specilicity
(S) of the variants with synthetic sex phe-
- romone compounds tested in flield for Xx.
: ’ |

f

|

A

captired
~3
o

1 i
S

1 1

c-nigrum at the first flight (G, ) May — July,

% 304 30 T 1983, and the second flight (G, ) : Aug. —
T a1l . [ Oct., 1983.
£ o0 | l ‘ 10 4 |

In our experiments, 711 —1¢ : Ac, in mixture with Z7—14 : Ae, dia
not influence the attractivity of the latter, therefore, had no co-attrac-
tant effect. However, in field, a relatively large number of X. cnigrum
males were caught in traps with Z—11-—1¢ tAc (10), (23). In 1984,
Z7—14 : Ac (variant A) was also more attractive than the others, During

y In 1983, and 4900, in
nigrum) were captured in the
ith different variants
s and combinations, thereof revealed
e attracted in greatest number to Z7—14:Ac

Iso caught a large
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the first flight, there were significant differences between variants, B
;v}llle(l fCl bein;; p;aotically non-attractive (Table 3).’For the second ﬂ}ghtz
the greatest number of males were attracted 1027 —14 :Ac and traps
baited with E7—14 : Ac or a mixture of Z'7—1.4 ¢ Ac with E7_1f1 tAc
(L:1), caught significantly fewer maleg of X.c-nigrum as C(r)}mk)a,red 1(0 th‘e
other variants. B7—14 : Ac was ]_)1‘211(31;10&11.}7 unattractive (ial?le 4)f f]?ese
data confirm the results previously obtained by us (19), ‘(23), or 01}101’
authors (2), (11). The attractivity of the mixture (Z) 4 (B) varied with

Table 3 { Table 4
N.ce-nigrum males caught in baitc_(l Males u.l' A\'.c.—m'_r/rum -un(.l. A. _.s'eg]el‘zé{n
traps  with 5 variants of synthetic caught-in baited traps with 5_\]{111( ic
sex pheromone compounds tested in, sex phe}'omgne g‘ompf)m?(.s 11.1
field in first flight, in two experi- second flly;htf at szmo.wm, Aug.
mental areas 1984 18—30, 1984

Mean number of males Number ol males

Variahit Jtrap/night* Va;‘i- [trap/migh{(X 4- SE)#**
an

Someseni ]CIuj—Napoca

Nestia ¢- nigrum!z\grotis segetum

0.74 a** 1.54 a
B gil 1 f 0.02 b A | 23.6.43.7a%xx 8oy \y
G 0 0.10 ¢ "B 0 0.6 b
B 0.28 b 0.21 ¢ G 4.742.0 b 1.6 ¢
G 0.10 b 0.27 ¢ ¥ 18.04+3.6 a 9.2 a
G 14.8+3.7 a 5.9 a
* 8 traps/variant; 18 nights; 1 20.84£3.2 o 6.2 a

7 replicates. ; . ) "
** Means followed by the same * 2 traps/ variant; 12 nights; 12 re-
letter are notsignificantly different at plicates.

the 59 level according to “t’test. % (mean - standard error).

*#% Means followed by the same letter
are not significantly different at the
59, level according to “‘L” test.

the ratio of the two compounds. T nereasing the le‘vel of ]317 —1; A((}T 11{1E
the mixture (19, 5% and 509%) reduced catches. 1116 Sepajl‘zpte testlnazo
the variants A and H confirmed that %5 —14 : Ac has a synergic 1effe.ct (‘ : ),
increasing the attractivity of Z7--14 :_4,.&.0, whereas the ca.l')tul_qs 1rn ‘1:12»1;
with variant H were not significamaly_ different from captures ‘w1yth] vai 12111;
A (Table 5). In experiments with variants A and H, 1998 malfa.s' W elle catu)b 1 :
in the traps baited with %7 —14 : Ac alone, and 1263 males in the Taps
with the mixture of Z7—14 : Ac and Z5—14 : Ac (99 ; 1).

The specificity of all variants tested by us was greater than 9? ?/%
in 1983 and 97% in 1984 (in the first flight). A very small ‘numbfl 0‘
males of a few other species* were caught in traps baited wmh"vaalant.s
for Y. c-migrum. There were caught males b(:l(n_lg.lng to Cayucb wﬁzjcllarm-
palpis Scop., Hoplodrina blanda Den. et Schiff. H. alsines Bra m. ,

* We thank prof. L. Rakésy for the determination of ‘species.
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Mythimna albipuncta Den. et Schiff. . unipuncta Haworth, M. turco
L., Oligia strigilis L., Agrotis segetum L. and A. ypsilon L. During the
second flight, in 1984, males of Agrotis segelum were captured in a large
number, in traps baited with synthetic pheromonal compounds mixed
in different variants, tested for X.c- nigrum, although they were not

Table 5

Males of X.c-nigrum caught in

traps baited with Z7—14 : Ac and

a mixture of Z7—14:Ac and
Z5—14: Ac (99:1)

. ' Number of males
Vari-1 jtrap/ night (vt SE)*

ant

Someseni ** ' Floresti*

24.5+41.6b

A [15.143.0 a
A 25.241.8b

H |18.112.3 4

* (mean 4 standard error) ;
Means followed by the same
letter are not significantly
different at the 59 level ac-
cording to “t” test.

** 8 traps/variant; 7 nights —
Aug. 31 — Sep. 7, 1984; 3
replicates.

**% 6 traps/variant; 5 nights —
Sep. 1—6, 1984 ; 2 replicates.

cond half of the night (Fig

caught in the same experiments carried out
in 1982—1983, and neither in light traps.
Field testing evidenced the attractivity of
some variants, with synthetic pheromonal
compounds for the males of A. segetum (1),
but the attractivity of 77 —14 :Ac, and of
the mixture between Z— and E7 — 14 - Ac
were not recorded. The greatest number of
males were attracted by (Z) : (E) in a ratio
0f 99 : 1 (variant I ; Table 4). Thus, the attrac-
tivity was greater than that of the variant H,
in which Z7 —14 : Ac was mixed with %5 —14 :
Ac. Increasing the level of E7—14 : Ac in
mixture with Z7—14 : Ac reduced the cap-
tures for both X. ¢-nigrum and A. segetum,
and E7—14 : Ac tested by itself had a little
attractivity for the latter (Fig. 2).

In X.c-nigrum males, the circadian pe-
riod of the response to the sexual pheromone,
under natural conditions, and the mating
circadian period were recorded during the se-
- 3). The behavioral responses were much

influenced by temperature. Results of pheromone traps, showed that
ab low temper@tureS moths tlew earlier, and the flight period was shor-
ter than at higher temperatures. This aspect was recorded in other

*/o

g

204

°/s attractivity

s
o
1

A B c 3 G H

variants:

BB Xestia cmigrum [] Agrotis segetum

Fig. 2. — Field attraction of X.c-nigrum and

A. segetum males to the variants with synthetic

sex pheromone compounds. Someseni, Aug. 10—
—30, 1984.

species, also (17), (18). There is evident that the behavioral responses

depend on the fluctuations

of the temperature during the flight, and on

the temperature before the tlight period (6), (24). This fact is also confir.
med by our researches concerning the flight behavior, during a long pe-
riod {1980—1984), in relation to other factors such as : light inteﬁSitv,
atmospheric pressure, relative humidity, rainfall, speed and direction
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vi hases (Stan et al., unpublished data). We also observ-
gfl ‘121111;%, 0111(1?1(()11517 g)r clear (nights did not influence the start of the ¢“calling”,
thé flight period and mating. The data confirm part of the results we
obtained in labratory (21).These facts suggest that the fhght' behavior
of X. c-nigrum males is mediated by internal factors and influenced
by external ones, especially by temperature.

AUBUST 9, 1983

ER 9,1983
SEPTEMBER 3, 83 % =184 (16,9-19.9)
Qo0

® <X 232, 1,0-146)
temperature: %=12.8 (11, 81 e

L © pairs mated P et 4
11 -
& 10 5 o
- [ :‘ i
\ —
3 0] “
i L 2
g 5— unrise 2 i

y sunrj -
y =
8 4 s:nse y p g
B o 5 L1 g
g1 [ 2

& 14 \
T
I & 8 ¢ 588 8 3 8
g 8§ 8 8 88 8 3 8 8
hour

Fig. 3. — Periodicity of male response to synthetic sex

pheromone and periodicity of mating activity in field, for
X. c-nigrum.

The use of pheromone traps in monitoring pest insects showed that
th~ results depended also on trap design, trap placement, mmnte’nance
in field and trap density (15). In our testing for X.c-nigrum, the ‘%Ionf;e-
dison trap caught a larger number of males than Pherocon 10 and mush-
room” (Table 6), but the differences were in relation with the density

Table 6
The catch of X.c-nigrum males in 3 kinds of

sticky traps baited with 1 mg Z7—14: Ac,
Someseni, 1983

Mean no. males/trap*
Kind of pheromone
trap Aug. 2—12 | Sept. 7—17
Montedison 48.5 a 128.7 a
Pherocon 1C 44.6 a 107.3 ab
“mushroom”’ 42.8 a 89.7 b

* Means followed by the same letter are
not significantly different at the 59 level
according to ‘“t” test.

i rrelat i 3 3 surface.
of populations and correlated with the size of the adhesive cateh surf
Thg 1{){[ontedison traps had a larger catching surface. In the first flight,
when the density was low, the captures with Montedison traps were not
significantly different.
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The period of the optimum attractivity of the bait with Z7—14 : Ac
was ca 31 days (Fig. 4). In fact, the attractivity of the bait continued
over this period, but in traps with changed baits the catch diminished
after 31 days sinee the beginning of the experiment.

-
@
1

—_
(2]
1

14

mean number of males captured /trap
]
|

10
— Fig. 4. — X.e-nigrum males caught
8 - in traps without replaced baits
y (O————0) and traps with
Iresh Dbaits (@ —@). Arrows
6 indicate applications of fresh
. baits.
VAN
2
R
'y D73
. 3 o 0\ R
»[I|lllllllllllllllllll[\n'\o

9 1317 21 25 29 2 6 10 14 18 22

AUG, . SEPT.
Date

L |
26 0

Depending on the conditions of the catch surface, the number of
X.c-nigrum males caught in traps varied. In general, there were no diffe-
rences between new traps and those whose sticky surface was cleaned
every 2—4 days, but there were differences in respect with soiled traps
with uncleaned sticky surface (Table 7). The density of X.c-nigrum
populations influenced the results. During 24 days (July 27—Aug. 20,
1983), in a low density population, there were small differences among

Table 7

The catch of X.c.-nigrum males in Montedison traps
under different conditions, Someseni, Aug. 14—28, 1984

A Difference

. Mean no. %) from

Trap condition males captur- S: aAt)'ghes o

cd/traps new traps

New trap 145.5

Soiled trap, with adhesive 139.2

cleaned every 2 days — 4.30

Soiled trap, with adhesive 137.7

cleaned every 4 days — 5.40

Soiled trap with adhesive

not cleaned 69.7 —47.0
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captures with soiled traps with sticky surface cleaned at every 7 days
for a period of 14 days. In this case we calculated the total cumulative
number of males and observed that the catch increased by the same
ratio up to 40—45 males, after which, on the following days, the catch
diminished in soiled traps with cleaned sticky surface, although the sur-
face was not completely covered. During the same interval of time, in

a
J
} 120 7 . B
D N7 —— °
2 100 &7 o ° §
Qg N °
v

O @ 9y
0o e °
/818014 / -
2 g it
O % ‘ -
£ .00 4
S ¢

4
o = 40 o’ B
= 7/
] . 1 %
=5 20 / ~
€ ’
3 ’
o

T T T T T T B T
20 40 60 80 100 120 140 160 180 200 220
cumulative no.males captured/ trap

New traps

Fig. 5. — The catch ol X. e¢-nigrum males in new Montedison traps and
replaced traps (soiled trap with adhesive cleaned every 2 days). Someseni,
Sep. 3—17, 1983.

soiled traps with uncleaned surface, no more males were captured after
14 days, although the sticky surface was not covered with moths. Pro-
bably, the dead insects captured represent a repellent olfactory factor
for the live insects.

In a high density population, during 14 days (Sept. 3—17, 1983),
in soiled traps with the sticky surface cleaned every two days, the number
of captured males diminished greatly after 8 days, as compared to the
new traps. The cateh increased by the same ratio up to a cumulative
number of 70—80 males, after which the number of males caught in
traps with cleaned sticky surface diminished (Fig. 5). The results show
that the loss in trapping efficiency is determined by the damage of the
sticky' surface. If we compare the number of males captured in soiled
traps with uncleaned glue to the new traps, we notice that the catches
increased by the same ratio up to a cumulative number of 50 —55 males,
during 4—5 days, after which the soiled traps caught no more males.
This fact was brought about by the total covering of the sticky surface,
and it seems to be mnecessary to clean the surface at shorter intervals
than for other species [15]. On the other hand, we consider that the catch
is influenced by the size of the catching surface, size of the males, density
of populations, quality and quantity of glue and climatic factors.

We used pheromonal traps for detection and estimation of adult
populations of X.c-nigrum for several years running in the same territory
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of the areal. We obtained data, concerning the ecology and behavior of
the species, correlated with the climatic and biotic factors and the charac-
teristics of the agroecosystems (unpublished data). We think that %7 —14 -
Ac can be useful for sampling and monitoring of X.c-nigrum populations,
of course, considering all the factors which influence the captures with
pheromone traps.
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INFLUENCE OF DISULFOTONE ON THE LENGTH
OF THE DEVELOPMENTAL CYCLE IN DROSOPHILA
MELANOGASTER

N. COMAN and MANUELA DORDEA

The influence of disulfotone (concentrations of 1/900_0()0, 1/60000? and 1/;3&0(%23?
on the length of the developmental cyclte illl D:o:copl:izlai éréetg{tnz%g.: :Iil‘;:rsl e

[ individuals in the control set is, dur 1 s
Zglzlflgé?]l()::;tgefltli()1ls and in each of the three cqunts higher than in 1;the t;‘e;tgic_l
flies. It is also evident that, at each concentrations, the mean. rilum er o
viduals is higher at the first count, than at the second and tl}e ’thu(‘:1 olne.from cach
From the percent representation of the mean number of 1'nd1.v1.duals (el
of the three counts, against the total mean number of indivi uz} s pe 2 i;
it results that the percentage of individuals that appeared at‘ the first tcolunn
higher in the treated flies, during almost all genel:atmns, than in the coltlhro fo t‘ilsé
We can conclude that disulfotone has a shortening effect on the le_ng o .
developmental cycle. Its action is achieved t}lrough enhancgd selectlonhpreg.stu e,’
those individuals succeeding in attaining the imago stage which had a hereditary
load that allowed them to overpass faster the larval developmental stages.

Populations respond through most diverse mechanisms to selective
pressures, which assure them increased survival .caypaclty. % :
One of these mechanisms could be the avoiding of pesticide aetlfon,
that can be obtained in different ways: elthe'r probably the mo}?t reil-
quent one, through migration outside the infested zone, 011'J 1{) quqrgl
the favouring of individuals which possess enzymes with metabolizing
or annihilating effect of the pesticide. A . AT
i the pesticide with which the experiment v ; -
ed, ig) lzlﬁfogfga?r’m-phgsphoric insecticide (O.,O-dlet_yl-S-Q-ety‘l- merc?};:;l(i)(;
etyl-diosulphate). The pesticide is utilized in agriculture as a Syst: =
insecticide for fighting against a great number of injurious insects.

i i i i S i S toxic by block-
"1 very toxic for homeothermic animals, acting as a neuro 3

ing of cholinesterase. This effect can be diminished by the adminis-
tration of atropine (6). -
The utilization of disulfotone up to the present led to 'posm;re
results in the protection of sugar beet (24), \‘vheat, barley'.(?)),ffuo:ce ("g’
tobacco (8), peas (21) crops, although sometimes phytotoxic ei ecﬁ (1;
Its remanence of 4 —10 weeks (2,17) might havle r}c(?gatlve eff}?ctgi(s)éllfo% nl(;
rous animals and on man (5). Not being selective enough, oto
:rfight destroy beneficial insects, too (8). On account of its great toxicity
to mammals, it can be used also as a raticide (20). :
Its toxic properties appear as dependant on sex. For nllstagge,
females of rats are, on average, five times more sensitive than ma es ( : ).‘
The multitude of the disulfotone effects known up to da:ue‘ 1mp}61§s
a profound knowledge of its modalities of action. Of great interest 1.8 10(;,
study of sublethal doses on non-target sgemfes. 1Iz_n a pfre(;fils?llﬁo%ggglo(n )
sented aspects regarding the mode of action o C ]
§§p11;f§tion of _Dfosophila melanogaster and the degree of its recovering
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after the cessation of pesticide administration. The results showed that
after treatment the population density decreased, the effect being more
pronounced as the disulfotone concentration increased. After ceasing
the pesticide administration the population density tends to reach the
level of the control. The higher the concentration of disulfotone the slower
the recovery.

The present experiment was carried out in an attempt to clear
the effect of disulfotone on the length of the developmental cycle, since
a lot of studies revealed that populations exposed to higher selection
pressures develop different mechanisms that lead to an enhanced degree
of survival from one successive generation to another.

Dawood et al. (12—14) revealed that viability in Drosophila melano-
gaster depends on its density and on homo- or heterozygosity, the hetero-
zygotes being more advantaged during competition, on account of their
faster development. Dyer et al. (15, 16) concluded that after treatment
with low doses of radiation, the competitive capacity of Drosophila melano-
gaster rises through the shortening of the larval development, concomi-
tantly with the extending of the adult longevity. Coman and Wallace (11)
showed that the effect of selection Was more pregnant during the first
Six generations; ‘afterwards the pressure lowers, so that the number of
progeny rises. ,

The possibility of inducing resistance to pesticide in Diptera po-
pulations '(4,18) and especially in Drosophilidae (9,23) indicated also the
possibility of “appearance of ‘the mechanisms leading to the increasing
of ‘the degree of survival. : e

MATERIALS AND METHODS

' Disulfotone, firstly dissolved in alcohol was included in the “White
medium?” with semoline, having a temperature of 40°C, so that the: con-
centration of pesticide attained 1/900000 for the first sety 1/600000 for
the second and 1/300000 for the third set of experiments, the fourth,
without disulfotone heing the control one. For each set, ten culture vials
were used. In each of the forty vials five pairs of homozygote Drosophila
melanogaster, wild strain from, Riverside,, California, were placed. After
48 hours, the parents were discarded. The progeny was counted on ihe
tenth, twelfth and fourteenth day after the placing in the vials.

Irom the progeny resulted on the tenth day, parents were chosen
and placed in vials to obtain the mext generation. The procedure was
repeated: during six generations. Beginning with the. seventh generation,
disulfotone was removed from the medium, the other conditions remaining
constant. The entire experiment was carried out at 25° (.

RESULTS AND DISCUSSIONS

The mean number of individuals from the ten vials used for each
treated set, as compared to the mean number of the control set is plotted
in Figs 1, 2, 3. The mean number of individuals from the three. counts

9
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/a8 represented on the ordinate, and the number of generations, on the
“1?? i%slzn As can be seen, the number of control individuals is, during all
Zeﬁgf&ti;)ns, at all concentrations and in each of -the thre.]e countrsl% :;tgi};gl
than from the treated set. It is also evident ‘trhat, to each ctor%(}}le g é
the mean number of individuals is higher at the first count, than o

second and the third one.
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In order to emp
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hasize a possible modifying effect of disulfotone on
the length of the developmental cycle, we estimated t
mean number of individuals fr

total mean number of individuals per vials.
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i i p rations, (Fig. 5 and especially
he control, was noticed. At higher concentrations, ( 2 especially
11:2(2 6) the,percentage of indivi?iuals appeared at thp first cou_nt I8 hlghﬁ
in the treated flies, almost in all generations, than in the control ones._h
means that disulfotone has a shortening effect on the length of the

developmental cycle.

Fig. 5. — The percent value of the 401

number of individuals in each count,

against the total number of indivi-

duals of each generation (concentra-
tion of 1/600000).
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pesticide, surviving only those with preadaptations which allowed them
a faster development, '

Under high selection bressure (concentration of 1/300000), those
individuals succeeded in attaining the imago stage which had a hereditary
load that permitted them to overpass faster the larval developmental
stages. Our results support Wallace’s point of view (25) of soft selection
mechanisms inside the populations. The existence of 2 population poly-
morphism (19) makes possible the appearance of such mechanisms,

The induced resistance to pesticide in Drosophila melanogaster is
polygenic (23), the genes being located especially on the second pair of
chromosomes, but the genes of the first and third pair of chromosomes
are also important. According to the theory of Ayala (1) such mechanisms
assure to the population exposed to the pesticide, either a positive com-
petitive - capacity, or the favouring of the resistant individuals, capable
of avoiding the competition.

We conclude that during successive generations of Drosophila
melanogaster under disulfotone action, mechanisms that induce the shor-
tening of developmental cycle appear, so that the populations escape
sooner from the noxious effect of pesticide, increasing thus their survival
capacity.
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BTUDES BCOLOGIQUES SUR LES ORIBATES
(ACARINA : ORIBATEI) D'UN PATURAGE
DE LOLIUM PERENNE BT POA BULBOSA

MAGDA CALUGAR et N. VASILIU

The aunthors analyse the seasonal dynamies of the Orbatid Mites in a secondary
mesoxerophyllous meadow. It was found that during the investigated year
thesemites have not had a seasonal migration-on the . vertical. It was also remarked

- that some species have maximum populations of adults in the winler period and
others in spring and beginhing of summer.

Ce travail est consacré a Panalyse de la dynamique saisonniére de
la communauté d’Oribates d’un paturage dela vallée du Miletin (alt. 140 m)
du bassin Prut (département d’Iasi).

CARACTERISTIQUES DU BIOTOPE*

Le biotope étudié est une formation secondaire de steppe mésoxéro-
phyl le, employée comme paturage.

Le climat tempéré continental & nuances excessives a la moyenne
de température annuelle de 8,9°C, les précipitations atmosphériques an-
nuelles de 456 mm et les vents dominants du nord-ouest et nord (tableau 1).

Le sol est un techernoziom, faiblement acide, riche en humus.

La végétation est caractérisée par une formation de Lolium perenne
et Poa bulbosa avec de petites iles de Botriochloa ischaemum et Artemisia
austriaca.

MATERIEL ET METHODES

On a prélevé, mensuellement, au cours de 'année 1972, des qua-
drats de sol herbeux de 400 cm2 Chaque quadrat a été ensuite divisé
verticalement en trois parties : la couche superficielle herbeuse ; la couche
de sol de 5—10 em de profondeur ; la couche de sol de 10—20 em de pro-
fondeur.

I7extraction de la mésofaune a été realisée au laboratoire dans des
entonnoirs de Berlese — Tullgrenn. Ainsi on a obtenu 39,994 individus
d’Oribates.

La structure de la communauté d’Oribates a été appreciée & I'aide
des indices suivants : constance ; densité relative (Balogh, 1958 ; Dajoz,
1971) et l'indice de diversité Shannon — Wiener (Dajet, 1976 ; Lions,
1975, 1977).

* Nous remercions les dr. Davidesco G., dr. Stefan N. et dr. Chifu Th. pour les don-
nées du sol, du climat et de la végétation.
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Tableaw 1
Valeurs des facteurs climatiques de I’année 1972 *
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RESULTATS

Dans Pintervalle étudié, on a identifi¢ 45 espeéces ayant des parti-
cularités en ce qui concerne. la (ll.strlbutlon dans le lomps et l’(\spn,ce
(f1g L)

.On a constaté que la plupart des QS]_)LCCb — adultes et unmaturex —
peupIent Ia couche herbeuse du sol et ¢’est seulement accidentellement,
qu’ils parviennent dans les couches profondes (fig. 2). Ce sont .\eulonmnl
Eptlohmannza eylindrica, Perlohmannia dissimilis et Ceratozelella thiene-
manni qui ont eu le comportemenb des especes édaphobiontes perma-
nentes. Cest pourquoi nous avons présenté les résultats d’une manicére
globale et non chfférenclee sur couches.

M. ‘k;'fbo//V/'of'/J‘ //00 o2

‘oof i
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208 3 Nhai
/ B ! : Fig. 2, — Distribution -verticale
7y et les fluctuations ~mensuelles de
wo b la densité numérique ‘de la- com -

munauté d’Oribates.
26} : ,

00 |
75t

Les adultes ont eu, en général, deux maximums de densité (au
mois de février et au mois de mai) et un minimum (dans intervalle sep-
tembre — octobre), qui a coincidé & Pépoque, o les immatures ont été

les plus nombreux.

I’analyse cénologique (fig. 1) met en évidence le fait quun pourcen-
tage important de ces valeurs globales (une moyenue de 70, 039, du
total) revient aux espéces dominantes (une moyenne de 20,00% du total
des espéces). Le nombre des espéces & valeurs de domlmnle a 6té plus
élevé dans les intervalles mars — avril et octobre — novembre. (Mest an
m is de juillet que leur nombre a été le plus bas — quatre especes ayant
presque 709, du total des individus.

Au cours de 'année (fig, 3), le groupe dominant n'a pas été eons-
titué par les mémes espéces. En hiver, les espéces dominantes sont Pelop-
tulus phaenotus, Ceralozetella’ ﬂzzenemanm,Epzlohmmmm cﬂmdnca, Lieb-

oy
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Fig. 3. — Fluctuations mensuelles des espéces d'Oribales dominantes.
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Isli(f];l]tlcé é;lzmll'as lft X yiobaies lophotrichus, dont les adultes ont ensuite di
graduellement avece 1’élévation npé v Sh el
2o . ) vtion de la température ot 3
f O b v my > et ont presenté
Eerllnlf)lslnllguu? (}i,,l.xl(lenslte dans Pintervalle mai — septembre Altl D'erhtle
emps et en été, les espéces Scheloriba inthi " Puncioribates
‘ ‘ loribates labyrinthicus, Punclori
punctum,  Dorycranosus punctulali i ' i E e
1 ) ulatus, Oppia obsole @ i
( : ( } 8y, ( solela et 0 4 ul)
sont devenues dominantes. o # Son, frodpia
ok qu‘edlllglla se d&.» Indices de diversité specifique  (tableau 2) reléve le
Fait ¢ urs valeurs ont une amplitude rédui iati | }
- lew ude réduite de variat '
ot e SR G ampl > variation dans le
mps. La diversité relative, considérée comme mesure du deeré d’hétére
geneité structurale, a varié entre 679 ot 829/ Ces: valeur = t 'lt(; UIU-
lus erandes dans les int /o €U 0274, Les: valeurs ont  été  les
P usl g and'e.s dans les Intervalles mars — mai et octobre — décembre ot
es plus petites dans les intervalles janviers — févrior of. juin — septembre

Tableau 2

Dynamique mensuelle de la diversité spéeifique

Mois H(S) H(S) s | HIE9
J 3,40 4,99 68,40
J\' 3,15 4,70 67,02
M 3,42 4,75 71,99
A 3,48 4,80 72,44
M 3,20 14,45 71,86
J 3,10 4,58 69,48
J 3,34 14,95 67,46
A 3,12 4,58 68,11
S 3,02 4,39 68,97
0 3,66 4,64 78,95
N 3,86 1,70 82,28
D 3,49 4,64 75,20

Ig(s) — diversité réelle
th-éﬁque(S)mx — diversilé maximale ou hypo-

Hr 9, — diversité relative.

DISCUSSIONS

’IA’gn’sell1131e des résultats obtenus montre que : les Oribat %
pas réalisé une. véritable migration saisonniore vertiéalé Lm’ mifi*fl o
glu nomb}re des individus dans les couches proftondeé zu.éfé( df{ n;;anco
4 un qeplacetllellt‘- plus accentué des individus de la surface nph
a la crolssance des effectifs des espéces édaphobiontes. (Vest : )1",b '1;‘1Llb
1’11ent Phumidité élevée du sol de Pannée 1972 qui a Gli'llll role ilmo at 61-1
c¢tant donné que 'on connait la valeur déeisive de ce facteur enpor i
eoncerne le_v changement du géotactisme @’ Oribates (Dalenius 059%12“
van de}' Drift, 1951, Karppinen, 1955, Knille & Warton 156,4 i\Tef’
1971,' fhamdrup, 1939). Les plus basses valeurs de la,tem é’l‘&tu‘,
négative du sol enregistrées en janvier (la” valeur minimale abgoiue (11((:
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_992,7° C le 27 janvier) et les plus élevées valeurs dela température posi-
tive enregistrées en juin et en juillet (la valeur maximale absolue de
- 58,5° C le 7 juin), n’ont pas déterminé une intensification du dépla-
cement vertical d’Oribates. La seule cause de la diminution du. nombre
des individus a 6été la mortalité (Lebrun, 1964): eclles a été massive dans
Pintervalle aott—octobre, lorsque la plupart des espéces a souffert une
réduction substantielle des adultes. Nous considérons que la longévité
de la majorité des adultes a ¢t¢ influencée négativement par la coincidenco
des températures de plus de - 20°C avee une humidité du sol de plus
de 70%, spéeialement, au mois de juillet. Cette remarque semble corres-
pondre aux résultats des expériences de Madge (1964, 1965); qui a montré
que D'association de ces parameétres a un effet 1étal sur certaines especes
@Oribates déelenchant des déreglements du métabolisme hydrigue et
des mycoses.

Les fluctuations saisonniéres ont été amples. Les différentes especes
ont présenté un décalage chronologique prononcé entre leurs variations
numeériques maximales et minimales. (Vest pour cette raison, que les ma-
ximums numériques générals ont été le résultat des sommets de croissanco
de deux groupes d’especes différentes. Le maximum numérique d’hiver
a ét¢ déterminé par les especes, qui ont une tendance de croissance démo-
graphique dans Pintervalle octobre — avril, et celle de la fin de la saison
vernale, par les especes & tendance de croissance dans Pintervalle avril —
septembre.

Les aspects discutés se refletent dans la physionomie de la commu-
nauté. Le groupe dominant n’a pas eu un caractere unitaire. La dyna-
mique saisonniére accentuée a été ressentie aussi & ce niveau, ce qui @
déterminé le changement des especes dominantes d'une saison a laufre
el de leur degré de domination,

On a constaté que dans les périodes janvier — février et juin —
septembre, lorsque certains facteurs climatiques agissent excessivement,
le décalage numérique entre les effectifs des especes dominantes et les
autres especes a été plus grand et par conséquent, la communauté «a
presenté un degré d’équitabilité plus réduite par rapport a la période
prévernale et automnale. Malgré cela, les amplitudes réduites de variation
de la diversité¢ relative indiquent I'existence d'un équilibre dynamigue
permanent.

CONCLUSIONS

Les Oribates étudiées n’ont pas manifesté une migration saisonniere
verticale, leur majorité étant dépendente de fagon permanente de la
couche superficielle herbeuse du sol.

Pendant Pannée, leur communauté a souffert des modifications
qualitatives et quantitatives accentuées, selon la saison. Certaines especes
ont atteint leur maximum numérigue en hiver et d’autres, au printemps ou
au début de 1'été.

Lentropie de structure a oscillé selon la saison, entre des limites
réduites, ce qui reléve que la stabilité de la communauté au cours du
temps, se réalise par les mécanismes de réglage de chaque population.
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PHOSPITATASES IN CRASSOSTREA ANGULATA
(Lmk) OF THE SPANISH SOUTH ATLANTIC COAST

M. L, (}()I\'Z.\L'EZ DE CANALES GARCGIA and M. P MARTIN DEL IO

The enzymatic aclivity of phosphomonoeslerases in different analomical parts
of the marine molluse Crassostrea angulala (I.mk) has been studied seasonally.
This activily was studied in samples collected in the Cadiz (Spain). To determine
alkaline phosphatase activily the method desceribed by  Klein ct al. (1970) was
used. To determine tolal acid phosphatase aclivity Babson's method (1960)
was used.

Generally speaking, high activily lias been observed ‘in the digestive syslem
(59.10 mcg of phenolphthalein-and 6.90 Babson units). Aeclivity is lower in the
branchiae (12.26 and 0.8) and hardly seen in the labial palpi and adductor muscle.

The presence ol phosphomonoesterase in- different invertebrates
having been demonstrated (4), (15), (1), we undertook the study of their
presence and distribution in Orassostrea angulata (Limk), species commonly
found along sur coast and considered a gastronomic delicacy. Our ob-
jetive was to obtain a pattern as a control in cases of natural illness,
with controlled feeding and experimental pollution studies.

Alkaline phosphatase (R.(%3.113.1) is an enzyme, the physiological
role of which is still under debate (9), (3). However, acid phosphatase
has been assigned a role in both intra- and extracellular digestive proces-
ses. Both enzymes modify their activity in pathological processes.

MATERIAL AND METIHODS

The specimens of Crasspstiea angulata used in our work came from
the natural sand bank of Sanlucar de Barrameda (Cadiz). The mean
valules of the physico-chemical parameters of the water from which the
live spacimens came were the following': oxyvgen = 6.025 mg/l; nitrites
=0.472 'mg AN/l sulfides = noné; pH = 7.60; salinity = 36.353%,
temperature = 20.3°C. The age of the specimens ranged from 14 to 16
months.

A total of 302 animals were used, of which 159 were females and 143
were males. The mean weight, without the shell, was of 5.60 17024

Hresh gonads - were studied both macro- and microscopically. In
macroscopic study, the volume and consistency of the gonad was assessed,
as was Lhe resistance offered by the gametes to extraction when pressed
with a glass rod. Sex, size and aspect of the ovoeytes in females, and sperm
motility in males, were determined microscopically. Ifor this, a small piece
of gonad was crushed between the slide and cover glass with a drop of
sea water (13). The 'individual specimens were classified on the basis
of gonad maturation, into stages 1,2,3 and 4, defined as repose, gameto-
genesis, maturity and spawning, respectively (Table 1). ;

il
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The “‘in vivo” study of the enzymatic activit
noesterases was carried out in hoth sexes in different parts of the anatomy.
The animals were sacrificed by detaching their ;
parts were obtained from each animal by dissection :
adductor musele, branchiae and digestive system
stomach, crystalline style, infestine and gastric dive
imcludes the gonad. '

labial palpi, mantle,
(mouth, esophagus,
rticules) which also

Table 1

Stages of Lhe gonad throughout the year

Nos. of specimens
bl el L b

Stage Stute of gonad Months
IFemales| Males

il 38 30 Sexual repose December
January
I February
2 35 39 Gametoge- March
nesis .
: April
3 54 46 Maturation May
and spawn- i
ing June
July
‘ August
4 32 28 Spawning September
and sexual October
1epose November

To determine enzymatic activities, the same structures from 4
specimens were homogenized together, and mixed with twice-distilled
water in the ratio 1 :10. The mixture thus obtained was kept for approxi-
mately 15 h at 4°C. The samples were then centrifuged at 4000 r.p.m.
for 5 min. The supernatant was diluted again with twice-distilled water,
Lill a ratio between 1 :75 and 1 :150 of tissue : water was obtained.

To determine alkaline phosphatase activity, the colorimetric me-
thod was used (11). This consists in the addition of phenolphthalein phos-
phatase buffered with Tris to the samples, which react to the phospha-
tases by releasing phenolphthalein, measured at 550 my., the amount
released being proportional to the enzymatic activity. To determine
total acid phosphatase activity, the method described by Babson’s (2)
was used. A Babson unit of acid phosphatase 'is defined ag the amount
of enzyme that will release 1.0 mg of alpha-naphthol in one hour at 37 °C,
measuring at 530 mp. ‘

. Incubation was normally carried out at 37°C for 30 min at pH 5.6
for acid phosphatase and 9.2 for alkaline phosphatase.

Activity was measured in a Perkin-Elmer spectrophotometer, model
550 SE. Statistical analysis was carried out with the non-paired Student’s

U test. Statistically significant differences were considered p < 0.005
or lesgw: mvmsesn 0. ; ; 7  of
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y of the phosphomo-

ralves. The following
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RESULTS,

"

:"’.With the adim: of iléte.it111l.llii1g the. influence ‘_’f":i"??‘u,b?i"lﬁﬂ'l 1‘;‘;1111;15:91};
flle substrates, a' series of ARy WeLe ])Cl’fOL‘ln.Q(L)i v.s\:}th : 41(])*9:-1'.0{) ](1"(01 1?1111151
spocified previpusly, with incubation times of 10, 20, 30, 40.and 60,1 1

S Abation” times and the rel sase of phenolphthalein:and alpha-flaphthol,
elbggpseen {o hmelmquCOL lation. The alkaline ra)‘lrldV:;](‘»l_d.‘.1}1}(231)}13331Sﬁ

alfivibios, exprosséd i me of phienolpbthylein and Babsan ubits I 100 il
of ‘ektract of serum respectively; found in‘the different struc ures are seb
out in Table 2.

Lable 2. . -

Stages of maluration and alkaline and acid phosphatase ﬁct'l\;ll}i)]iﬂl.llil(l ]111110}11[1:

different anatomical parts of Crassosirea (‘1{1‘(/'11‘1(11({. _Me:}r} j:;,_‘S(I," . .1.1(??]) 11()S )ha;

" resterdse units/T00 inl*serutn. Alk. phidgsph. ey I)Ilclyoll)ll..-: f&]“\a}l[lvl, 1p .1{; 'slc =

i-i-tasein micrograms- -of; phenolphthatein. . Z\Cl('l“ plosph. = ;\(f:l(_ ‘4(p 110;’1‘3113)311 e
>~Bvabson aunits. Data: ivere obtained from _tl;czflgurcs [qund for ecach mo

" Alk. phiosph. * meg Acid phosph.

' Analomical | Stage - of © . phienolph.

Babson units
rlions maturation .
A .males, females males females
i i i L .234-0.95| 0.20£0.053| 0.21-20.06
Labial palpi 1—4 1-.09l%.8<4 0,110 4 3) g
‘ 1 ‘ 38.70—!—0.4() 39.004-0.20" 0.60-4-0.070 O.G()i().OGb:
+2 37.80;0.70 38.80--0.57 ().GOi0.0:')F) 0.62};‘;0.0}?
Mantle - 3 36.804-0.56['37.20+0.42 0.79;‘¢0.0:23 ().(?bi0.0:SJ
8 f 4 37.90--0.29] 38.01+0.31] 0.65+4+0.032 0.%‘;;0.032
Adductor T4 ©1.054-0.64] 1.10-+0.52] 0.20--0.048| 0.20--0.032
i 1 11.904-0.35] 11.20+-0.47| 0,20+0.061 0.?0i0.0%7
24 12'.0120.71 11.004-0.46{ 0.404-0.078 O.JQ#().O()Q
Branchiae 3 12.264-0.57| 11.604-0.54|. O.GOi().OI}fi._Q_.fIO:‘t0.0fb
Ll 4 11.01--0.46 11.404-0.78| 0.804-0.023 740“.52?0.0;0
1 58.()1£U.QS 57.08-0.23 6.604-0.040 B_.80:0.0_g
2 58.904-0.63] 58.904-0.56| 6.804-0.032 ?.304 0.033
30+ 5 5.80-L0.030| 6
: igestivi 3 57.304-0.49| 59.10-+-0.40 0.§0i0 )
; ]ﬁ)ylfteesx;“c 4 57.50-4-0.39| 58.04-+-0.61| 6.80-4-0.040 (>,'9

Tnzymatic activities are very low, below 10 meg of v]ih(‘?()lp]llil}i}l—}
lein and =5 Babson units (considered activity threshjolld?ét ;16,317)1,l Hitacr;
labial palpi and the adductor muscle. No cllffe;jellges re ?tc 01 'if: g
of maturation are found in either structure. Low agk;i- ine 2}_0 ?th} - i
found in the branchiae, being greater in the males (12.26) d‘_ul ;n?] ,eq rI]n;Ln
turation and spawning period, than in females (11.60) during the same
tag . . 2
Stabe'The highest activity values were found in the dlgest'lvo1 Syg_tgn:,
followed by the mantle, for both enzymes. The highest Yalue§ in t1 12 ;b(it -
tive system correspond to the female during May_,. June, )Jul) lan( nuzlslte
59.10 for alkaline activity and 6.90 for acid activity. T hf)s_p 1%}11(? }0 ‘nd
rase activities in the digestive system of the males peak in { ?ﬁng 3“_
April, with values of 58.90 and 6.80 for alkaline and acid ac ivities res
pectively.
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; from Crassostrea angulata show phosphomonoesterase activity when using '
buffered phenolphthalein phosphatase (alkaline activity) and sodium o o .
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data are in agreement with those found in the American oyster (6) and fiue,,o Real, A p[{r}’ado 40, Spain
in other bivalves (16), in that hydrolytic activity in mollusca is mainly
found in the digestive system and mantle.
In Crassostrea angulata, food ingestion is assoeiated with a demons-
trable rise in intestinal alkaline phosphatase coinciding with the warmer
months of the year, during which time there is intense metabolic activity.
This rise suggests that increased synthesis of the enzyme is envolved,
although it has not been possible to associate this rise with any particular
nutrient. This increased activity during maturation and spawning could
be attributed to the presence of the gonad in our samples of the diges-
tive system, yet in previous works (10), low alkaline activity in mature
gametes of both males and females of this species was observed, leading
us to believing that specialized absorptive cells account for the invariable
high alkalina activity.
As in (8), (5), we relate the high activity found in the mantle to the
role of phosphatase enzymes in the shell-formation processes, which are
cyelical and independent of the stage of maturation. The influence of sex
on phosphomonoesterase activity in marine species has already been
described (12), (14).
However, this has not been studied in the bivalves. Tn our results,
no differences are observed between the sexes.
The technique used, designed for mammals, may be considered
innappropiate for our study, as incubation temperatures are higher than
those of the normal molluscan habitat. However, previous and simulta-
neous experiments were carried out at temperatures of 20, 25, 30, 35, 40,
45 and 50°C. Maximal enzymatic activity in this species was found at
35—40°C for alkaline phosphatase, and 40 —45°C for total acid phos-
phatase. To our knowledge, temperatures of maximal phosphomoesterase
activity in marine invertebrates are not described in the literature, alt-
hough for other marine species temperatures of 35 —40°C for alkaline
cativity, and 37 —42°C for total acid activity are described (7).
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YOLK PLATELETS DEGRADATION AND ACID
PHOSPHATASE ACTIVITY IN THE FIRST DEVELOPING
STAGES OF HAPLOID AND DIPLOID EMBRYOS
OF RANA RIDIBUNDA

D. SCRIFCARIU and R. MESTER

The electron microscopic study shows that yolk platelets consist of a crystalline
central core surrounded by a superficial layer of granular material. Cytochemical
observations in both haploid and diploid embryos suggest that platelets degrada-
tion is associated with the presence of acid phosphatase at their level. During the
first stages of embryonic development, the process of degradation of platelets
was polarised in some cells. The Process begins in young blastulae and ensures
material for membranes biogenesis during development.

The biochemical study indicates that a marked activation of acid phosphatase
has occurred after fertilization, in both haploid and diploid embryos. The activa-
tion was progressive up to the gastrula stage. In the following stages (neurula
and tadpole), the enzyme presented a lower activity in haploid embryos, which

was correlated with the retardation of the breakdown of yolk platelets in haploid
cells.

Yolk platelets are the most abundant component in the cytoplasm
of amphibian eggs and of embryonic cells. The structure of yolk platelets
has been investigated in several amphibian species (6, 7, 9). Many au-
thors have pointed out that in amphibian and fish embryos there was
a correlation between the utilization of platelets and embryonic develop-
ment (8, 18, 20, 21). The participation of yolk platelets in development

~ rest on morphological changes in platelets and the presence of some en-
zyme at their level. It was suggested that acid phosphatase plays an im-
portant role in yolk degradation and utilization during the embryonic
development of amphibia (1, 10, 12, 16), but the biochemical evidences
of enzyme participation in this process are very slender. However, a 3-fold
increase in acid phosphatase activity was observed during fertilization
of the teleost eggs and pronucleus formation (11).

Comparative studies on the haploid and diploid amphibian em-
bryos have indicated many morphological and biochemical differences
(2, 3, 4, 14). In general, cellular differentiation is retarded in haploids
and the degree of retardation is reflected in the retention of large numbers
of lipids and platelets in cells.

In this paper we investigated the structural changes of yolk plate-
lets during the first stages of embryonic development of haploid and
diploid embryos in association with acid phosphatase activity.

MATERIALS AND METHODS

Animals. The experiments were carried out on Rana ridibunda
frogs obtained from the lakes around Bucharest. The frog’s ovulation
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was experimentally achieved by administration of human gonadotrophin
and total proteic extract from the hypophysis of frogs. Fertilization of
the mature oocytes was artificially achieved with a sperm suspension made
in Nyu-Twyiti solution. For production of haploids, the sperm suspension
was irradiated before fertilization into UV with a HBC 200 source. Fer-
tilized eggs were reared in tap water at about 18—20°. The following
embryonic stages have been studied : mature eggs, two-cells stage, blas-
tula, gastrula, neurula and eclosed tadpole. The embryonic forms were
removed from the fertilization envelope and jelly coats.

Electron microscopic procedure. Embryonic forms of haploid and di-
ploid embryos were fixed in 39, glutaraldehyde containing 0.25 M
sucrose, buffered to pH 7.4 with 0.1 M cacodylate, at 4°C for 2 h. The
embryonic forms were washed with 0.1 M cacodylate buffer pH 7.4,
followed by fixation for 3 h in cold 19, osmium tetroxide buffered with
cacodylate (pH 7.4). The tissues were washed and dehydrated after the
procedure described by Kalt and Tandler (5). The tissues were embedded
in Epon 812. Thin sections were cut on an LKB ultramicrotome, were
stained with lead citrate and uranyl acetate and were examined under a
Philips 201 electron microscope.

For ultrastructural localization of acid phosphatase, the embryonie.
forms were prefixed in 19, paraformaldehyde buffered with tris-acetate
0.1 M, pH 7.4 containing 0.25 M sucrose, for 30 min. The embryonic
forms were washed several times with the same buffer without formal-
dehyde and were incubated in an Incubation medium containing beta
glycerophosphate as a substrate, lead acetate 1 mM, sucrose 0.25 M in
50 mM acetate buffer pH 5.0. Incubation was carried out at 37°C for
60 min. After incubation, the tissues were washed with cacodylate buffer
and were postfixed in 19, OsO, prepared in 50 mM cacodylate buffer,
for 2 h. The tissues were processed by the usual procedure for dehydra-
tion and embedding for electron microscop .

Phosphatase assay. The acid phosphatase activity was determined
employing p-nitrophenyl phosphate as substrate in 50 mM acetate buffer
PH 5.0 in a final volume of 2 ml. The mixture was preincubated for 5 min
at 37°C and the reaction was started by the addition of a suitable volume
of enzyme preparation. After 10 min, the reaction was stopped by addi-
tion of 1 ml of 1 N NaOH, and the amount of p-nitrophenol released wag
measured at 410 nm. The acid phosphatase was expressed in specific
activity which was defined as that amount of enzyme which released 1
¢ mole of p-nitrophenol per min per mg protein.

For each stage, total proteic extracts were obtained by homogeniza-
tion of embryonic forms in 0.1 M sodium acetate buffer pH 4.5 contain-
ing 5 mM mercaptoethanol, 5% glycerol, 1 mM EDTA and 0.059%, .
Triton X—100 in a Potter homogenizer (20 embryonic forms per ml).
The extracts were centrifuged at 10.000 x g for 15 min and the superna-
tants were used for enzymatic determinations.

The concentration of protein in the total proteic extracts was de-
termined by the method of Lowry et al. (13), using bovine serum albumin
as standard.
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RESULTS

Ulirastructure. Yolk platelets appear as very numerous ovoid struc-
tures in eggs and embryonic cells, heterogeneously distributed in the
cytoplasm. The basic structure of the yolk platelets is principally the
same in mature oocytes and in embryonic cells. Bach yolk platelet pre-
sents a central body surrounded by a less opaque granular layer. Electron
microscopy images show that yolk platelets have at periphery a limiting
surrounding membrane (Pl. 1A). Under high magnification, the central
core presents a highly ordered fine structure similar to a crystalline
lattice (P1. 1 B). The granular layer has a medium density, without an
internal structure. In this superficial layer of yolk platelets two structural

- zones may be distinguished : a relatively thin layer of dense material and

a thin layer of a less dense material, in the vicinity of the limiting membrane
(PL. 1 B). Electron microscopic observations on haploid embryos did
not show significant differences in the morphology of the yolk platelets
during the first stages of embryonic development.

Cytochemical and biochemical study. Cytochemical identification of
acid phosphatase demonstrates that the enzyme is closely related to
yolk degradation. In cells from all the stages examined, in both haploid
and diploid embryos, the enzyme was located mainly at the level of
yolk platelets which are in the process of degrading ((Pl. 2 A—C). The
association of acid phosphatase with these structures was observed only
on some platelets in a cell. During the early stages of development, only
few cells have yolk platelets which present a positive reaction for acid
phosphatase, suggesting that the process of degradation is polarized
or modulated by some intracellular signals, which control the utilization
of yolk components.

The cytochemical analysis pointed out that the process of degra-
dation of platelets is complex and heterogeneous. Some platelets are sub-
divided into smaller fragments and the precipitate of lead phosphate
is seen on the membranous structures which surround these yolk fragments
(PL2 A). These membranous structures lead, in a further stage, to nume-
rous vesicles which show a heterogeneous content. It may be noted that
the fragmentation of the crystal structure was due to acid phosphatase
activity. A variable number of vesicles and vacuoles which revealed a
positive reaction for acid phosphatase are seen in the neighbourhood of
some platelets (Pl. 2 B). Occasionally, yolk platelets contain a positive
reaction product for acid phosphatase within them (P1. 2 C). The laminar
structures surrounding a yolk platelet in the course of degrading suggest
the participation of these structures in the formation of the membranous
systems during development (Pl. 2 A arrow). In haploid cells, the picture
of the platelets degradation and acid phosphatase localization did not
show significant differences when compared with diploid cells.

The acid phosphatase activity was determined in extracts of mature
eggs and in the first stages of embryonic development of haploid and
diploid embryos. As shown in Fig. 1, the specific activity of acid phospha-
tase increases rapidly after fertilization in both haploid and diploid em-
bryos. In diploid embryos, acid phosphatase activity was 2.5-fold higher
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in blastula stage and 4.4-fold higher in gastrula stage, in comparison with
the level of the enzyme in mature unfertilized eggs. The enzyme presented
a decrease in activity in neurula stage, followed by a marked increase in
activity in tadpole stage (5.5-fold). In haploid embryos, the changes in

12

10

08

Fig. 1. — Changes in the activity of acid

phosphatase in the first developing stages

of haploid and diploid embryos. O, unferti-

lized egg; 2 G, two-cell stage; B, blastula

stage; G, gastrula stage; N, neurula
stage; T, tadpole stage.

Ok

dcid phosphatase activily ( u moles/my protein/min)
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acid phosphatase activity after fertilization presented some particulari-
ties : the enzyme appeared higher in 2 cells and blastula stages in compa-
rison with the same stages of diploid embryos, but presented lower acti-
vity in neurula and tadpole stages. In haploid cells of tadpole, acid
phosphatase activity is 3.4-fold lower in comparison with the level of the
enzyme in the similar stage of diploid embryos.

DISCUSSION

The morphological observations of the yolk platelets in mature
eggs and embryonic cells of frog show that these structures have a ultra-
-structural organisation similar in all species of amphibia (6,7, 9, 17).
Concerning the number of yolk platelets and the pricess of their
breakdown no apparent differences between haploid and diploid cells
in the early stages of embryonic development were recorded. Within
the range of stages studied, the haploid cells presented some morphological
changes in tadpole stage, in which the majority of haploid cells possess
a larger number of platelets and yolk bodies.

Plate 1 A. — Elcctl:on micrograph of yolk platelets from a cell of a two-cell stage. The cells
have numerous typical platelets of variable size in the cyroplasm. Note the presence of a sur-
rounding membrane at the periphery. X 3500. :

Plate 1 B'.T High magnification electron micrograph showing the fine crystalline lattice and
the superficial layers of a yolk platelet. The limiting membrane was not preserved. x 18700,




Plate 2 A. — Ultrastructure of a yolk platelet in the course of degrading in a cell of
young gastrula stage from diploid embryo. The smaller platelet fragments are surrounded
by a limiting membrane, which shows an intense reaction product for acid phospha-
tase. Note also the presence of laminar structures surrounding the platelet (arrow).

X 7800.

Plate 2 B. — Advanced stage in the
degradation of a yolk platelet in a cell
from the neurula stage of a haploid
embryo. Unstained preparation. Note
the presence of many vesicles hetero-
geneous in size. Xx23500.

Plate 2 C. — Electron . micrograph of
yolk platelets from a neurula stage cell
of diploid embryo. The reaction product
of acid phosphatase is visible inside
the platelet. Unstained preparation,

% 4600

-
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Although morphological and histochemical studies pointed out that
most yolk platelets persist for a long time in many embryonic cells (after
hatching), the process of their degradation was observed to begin in some
cells in young blastula stage (10). Our morphological and cytochemical
observations indicate also that in both types of cells, the yolk platelets
breakdown can be detected very early during embryonic development.
Cytochemical observations show that the reaction product of the acid
phosphatase activity appears, in both types of embryos, on certain pla-
telets which are in the process of degradation. The enzyme was identified
at the peripheries and within the crystalline body of the platelets, suggest-
ing the possibility of a double origin of the acid phosphatase. The process
of platelets degradation is very complex. The platelets subjected to degra-
dation appear to pass through several intermediate morphological stages
with a heterogeneous and polymorphous aspect. Moreover, the existence
of a selective degradation of platelets in a given cell during the early
stages of development, suggests that the process of breakdown is depend-
ent on some intracellular signals. The presence of adenylate cyclase in
the surrounding membrane of yolk platelets could represent one of the
factors involved in the control of the breakdown of yolk platelets (19).

Our biochemical results demonstrate that after fertilization, an
increase in acid phosphatase activity occurs, in both haploid and diploid
embryos of frog. In both types of embryos, the specific activity of acid
phosphatase was progressive from unfertilized eggs to young gastrula
stage. After gastrulation, the activity of the enzyme decreases in both
types of embryos (in neurula stage). The greatest discrepancy between
haploid and diploid embryos was observed in tadpole stage. In diploid
tadpole, a marked activation of acid phoshatase activity was observed.
These results suggest that the retardation in the disappearance of the
yolk platelets in the cells of haploid embryos is related to the low activity
of acid phosphatase in the later stages of embryonic development.

The changes in the level of acid phosphatase activity after fertili-
zation and during the first stages of embryonic development are difficult
to explain. The activation may have many possible causes and may be
related to specific events in different stages of development. The activa-
tion of acid phosphatase in fish egg homogenate during fertilization (11),
was correlated to the inactivation of a maturing promoting factor. There
is no doubt that phosphoproteins are major characteristic components
of the yolk platelets and their dephosphorylation is required to render
the yolk soluble. It was suggested that, in frog ovary, acid phosphatase
may act as an acid phosphoprotein phosphatase (15). It is obvious that
there is a close correlation between the process of yolk platelets degra-
dation and phosphatase activity, in the control of dephosphorylation

of yolk proteins.
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L’ETUDE DES CHROMOSOMES MITOTIQUES DE DEUX
POPULATIONS DE SALMO GAIRDNERI RICH

DOBNA RODICA MINCIU et ION L BARA

Two populations of Salmo gairdneri were investigated as regards the number and
the type of chromosomes — one from Potoci (Neam{ county), the other from
Prejmer (Brasov county).

In both populations, in the mitotic metaphases investigated. the number of chro-
mosomes varied between 60 and 61.

A first important difference between the two populations was noticed as to
the type of .chromosomes : 18 acrocentrics at Prejmer and only 17 at Potoci. At
the same time, the unpaired chromosomes had a median centromer at the popula-
tion from Prejmer and an acrocentric one at the population from Potoci. At the
Prejmer population one of the chromosomes with a median centromer was split
and from the cells with 2n = 60 resulted cells with 2n = 61.At the Potoci po-
pulation one of the chromosomes was lost and each of the other two chromosomes
lost one arm and because of this the cells with 2n = 60 produced cells with 2n =
= 61.

De nombreuses investigations cytogénétiques effectuées sur diverses
especes de la famille Salmonidae ont relevé Dexistence de la variabilité
du nombre de chromosomes. Le nombre diploide de chromosomes varie
entre 54 et 60 chez Salmo salar (Prokofieva, 1934 ; Svirdson, 1945 ;
Boothroyd, 1959 ; Nygrin & coll., 1968 ; Roberts, 1970 — cités par Gold
& coll., 1975), et entre 58 et 65 chez Salmo gairdneri (Ohno & coll., 1965 :
Raicu et Taisescu, 1977 ; Taisescu, 1979). Une étude récente (Hartley
et Horne, 1982) sur une population de Salmo gairdneri dune ferme d’Ecosse
a mis en évidence la présence des individus dont le nombre des chromo-
somes variait entre 59 et 63.

La nature exacte de la variabilité du nombre des chromosomes pour
la famille Salmonidae n’est pas encore elucidée. Roberts (1968, 1970) et
Ohno & coll. (1965) considérent qu’il s’agit des translocations robertso-
niennes. Svirdson (1945) et Boothroyd (1959) suggérent gue le nombre
variable de chromosomes pour Salmo salar ne serait dii pas tant aux
translocations robertsoniennes qu’a un phénoméne d’aneuploidie qui n’a
pas été suivi de réponses phénotypiques. A Daide de tout ce que les
auteurs sus-mentionnés soutiennent, sont présentées des données d’or-
dre cytologique et biochimique (Davisson & coll., 1972, cités par Gold,
1975) obtenues des trisomiques de Salvelinus fontinalis, normaux du
point de vue du phénotype. Hartley et Horne (1982) offerent I’explicatoni
suivante. Dans les premiéres phases embryonnaires, ou dans le zygote,
certains bras des chromosomes s’engagent dans la dissociation et la fu-
sion. Bien des zygotes de truite sont hétérozygotes pour de nom-
breuses translocations robertsoniennes. Il est certain que le probléme
de la variabilité du nombre de chromosomes reste ouvert, les investiga-
tions ultérieures ayant pour but d’apporter de nouveaux complements
et clarifications.
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MATERIEL ET METHODE

Dans D’étude présente ont été sujets d’inve®igations deux popula-
tions de Salmo gairdneri, I'une provenant de la ferme expérimentale de
Potoci appartenant & la Station de recherches « Stejarul » du département
de Neamt, Pautre provenant de la ferme de truites de Prejmer.

Tes exemplaires analysés ont été collectés en février 1982 (la po-
pulation de Potoci) et en juin 1982 (la population de Prejmer). La mé-
thode utilisée pour la préparation des chromosomes a été présentée en
détail dans les ouvrages antérieurs: utilisation de la colchicine comme
agent statmocinétique, traitement avec une solution hypotone, fixations
successives et dessications & Dair. Les chromosomes mitotiques ont été
analysés dans environ 100 cellules provenant de 20 exemplaires. Bref,
les investigations ont eu en vue: d’établir ’ily a une variabilité nume-
rique ou bien dans la structure des chromosomes ; et si’on pourrait faire
un paralléle entre cette variabilité et 'isolement géographique et repro-
ductif existant entre les deux populations.

RESULTATS ET DISCUSSIONS

Pour les deux populations, dans les métaphases mitotiques sélec-
tionées, le nombre des chromosomes a varié entre 60 et 61.

A la population de Potoci, pour les métaphases ayant 2n = 61 les
dimensions moyennes des chromosomes ont varié entre 3,93 (la, Tére
paire) et 1,22 micrones (la XXX°¢ paire), le groupe haploide totalisant
30,89 micrones pour un NF = 107. Pour les métaphases ayant 2n = 60
chromosomes, la longueur moyenne a varié entre 4,30 (la I paire) eb
1,51 micrones (la XXX° paire), la longueur du groupe haploide totali-
sant 87,99 micrones pour un NF = 104.

Pour la population de Prejmer les métaphases ayant 2n = 61
totalisaient 66,72 micrones pour un groupe haploide, les dimensions
moyennes des chromosomes variant entre 3,67 eb 1,16 micrones, pour
un NF = 104. Pour la métaphase ayant 2n = 60, la longueur des chromo-
somes variait entre 2,52 micrones (la I paire) et 0,81 micrones (la
XXX° paire), le groupe haploide totalisant 58,88 micrones, le NF étant
le méme (104).

Pour la méme population, celle de Potoci, la longueur totale du
groupe haploide est plus grande & la métaphase ayant 2n = 60, qu'a
la métaphase ayant 2n = 61, bien que nous étions tentés & découvrir
une situation inverse (voir les tableaux). Difficilement & expliguer sont
les différences entre les chromosomes sous 'aspect des autres parametres
— index centromérique et rapport des bras, déterminés par la position
du centromeére.

Pour la population de Prejmer, aux métaphases ayant 2n = 61,
4 paires de chromosomes sont métacentriques (I, VI, X, XIIT), 18 paires
sont médianes et 17 chromosomes sont acrocentriques. A la métaphase
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ayant 2n = 60, 2 paires ont les chromosomes métacentriques (VI et XX),

19 paires ont les chromosomes médians, 1 paire a les chromosomes sous-
7 s T s

médians (XII) et 16 chromosomes sont acrocentriques.

Tablenu 1

) Les. ca}'actél‘istiqlles des chromosomes mitotiques de Salmo
gairdneri Rich. (population de Potoci) dans des mdtaphases 2n = 61

La paire de | La longueur | Le bras | Le bras |Lerapport Index La, Jon- Le type
chromosomes totale long court des bras ce,n.tro- i chixonto-
mérique relative somial
1 3,93 2,06 1,87 1,00 | 47,66 4,8
I 3,69 2,00 1,69 147 s 85 4 52 i
111 3,48 1,87 1,61 116 | 46.19 4,30 m
v 3,44 1,75 1.69 1,03 | 49.11 4,25 m
v 340 1.71 1,69 1,01 | 49.70 4,20 m
VI 3,40 1.71 1,69 1,01 | 49.70 4,20 m
VII 3,26 1.63 1,63 1,00 | 50.00 4,03 M
VIIT 3,18 1,63 1,55 1,02 | 48.71 3,92 m
X 3.18 1,61 1.57 1,02 | 49.35 3,92 m
X 3.18 2,02 1,16 1,73 | 36.53 3,92 sm
X1 3,18 2,02 1.16 1,73 | 36.53 3,92 sm
XTI 3,14 1,91 1,22 1,56 | 38.96 3.87 m
XIIT 3°10 1.95 1.14 1.71 | 36.84 3,82 sm
X1V 2.85 1,63 1,22 1,33 | 42.85 3,52 m
XV 2,81 1,42 1.38 1,02 | 49.27 3,47 m
XVI 2.69 1,34 1,34 1,00 | 50,00 3,32 M
XVII 2,65 1,42 1,22 116 | 46.15 3,27 m
XVIIT 2.65 1,42 1,22 116 | 46.15 3,27 i
XIX 2,61 1,30 1,30 1,00 | 50,00 3,22 M
XX 2,57 1.30 1,26 1,03 | 49.20 3.17 m
XXI 212 = = = = 2,91 o
XXIT 2708 — - - - 256 o
XXIII 2,04 1,06 0,98 1,08 | 48,00 251 m
XXIV 2,00 1,10 | 0,90 1,22 | 44.89 2,46 m
XXV 1.71 - - . = 211 i
XXVI 1,63 - _ - — 2,01 a
§§\711 1.59 — - = . 1,96 g
XXVIIT 1,59 1,26 0,33 3,87 | 20,5 .
XXTIX 1,34 i - = s }’gg o
XXX 1,22 - — - — 1,51 a
XXXI 118 - s o N 1,46 a
80,89 ' ' ;

A la population de Potoci ayant les métaphases 2n = 60 on con-
state 20 paires & chromosomes médians, 2 paires & chromosomes soustélo-
centriques et 16 chromosomes acrocentriques. Pour les métaphases &
2n =61 on a3 paires de chromosomes métacentriques (VIT, XVI, XIX)
16 paires de chromosomes médians, 3 paires sousmédianes, une pail'é
soustélocentrique et 15 chromosomes acrocentriques.

Si on prenait donc en considération les métaphases & 2n = 61
entre les deux populations on constate une premiére dissemblance (qué
nous considérions suffisamment importante) concernant le nombre d’acro-
centriques : 17 pour celle de Prejmer et 15 seulement pour celle de Potoci.
Un autre aspect particulierement important est constitué par le type
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de chromosome impair : tandis qu’a la population de Prejmer il est mé-
dian (r = 1,06 ; i = 48,38); pour la, population de Potoci il est acrocen-
trique. En tant que longueur, dans le premier cas le chromosome impair
se situe apres la XXI° paire, tandis que dans le deuxiéme, il se situe en
derniére place. Du point de vue des métaphases & 2n = 60, on constate
que les deux ont chacune 16 chromosomes acrocentriques.

Tableau 2

Les caractéristiques des chromosomes mitotiques de Salmo gairdneri
Rich. (population de Potoci) dans des métaphases 2n = 60

La paire de | La longueur| Le bras | Le bras L& g Index cen-|La longueur L A
port des |, . 5 2 chromo-
chromosomes totale long court b tromérique| relative i
ras somial

1 4,34 2,40 1,93 1,24 44,60 4,93 m
11 4,08 2,48 1,59 1,56 39,00 4,63 m
111 4,04 2,16 1,87 1,15 46,46 4,58 m
v 4,02 2,32 1,67 1,40 41,62 4,56 m
v 3,97 2,00 1,95 1,01 49,74 4,51 m
VI 3,89 2,06 1,83 1,12 47,12 4,42 m
VII 3,67 2,08 1,59 1,30 43,33 4,16 m
VIII 3,63 2,08 1,55 1,34 42,39 4,12 m
IX 3,59 2,00 1,59 1,25 44,31 4,07 m
X 3,59 2,00 1,59 1,25 44,31 4,07 m
XI 3,46 1,83 1,63 1,12 47,05 3,93 m
XII 3,40 1,71 1,69 1,01 49,70 3,86 m
XIIT 3,34 1,79 1,55 1,15 46,34 3,79 m
X1V 3,30 1,67 1,63 1,03 49,38 3,75 m
XV 3,26 2,00 1,26 1,58 38,75 3,70 m
XVI 3,10 1,57 1,53 1,02 49,34 3,52 m
XVII 3,06 1,79 1,26 1,41 41,33 3,47 m
XVIII 2,53 1,30 1,22 1,06 48,38 2,87 m
NXIX 2,48 1,26 1,22 1,03 49,18 2,82 m
XX 2,44 1,26 1,18 1,06 48,33 2,77 m
XXI 2,44 — — — — 2,77 a.
XXII 2,28 2,00 0,28 7,00 12,50 2,59 st
XXIII 2,22 — — — 2,52 a
XXI1V 2,00 1,18 0,81 1,45 40,81 2,26 st
XXV 1,79 — — — — 2,03 a
XXVI 1,71 — — — — 1,94 a
XXVII 1,63 — - — — 1,85 a
NXXVIII 1,63 — — — — 1,85 a
XXIX 1,59 — — — — 1,80 a
NXX 1,51 — — — — 1,71 a

Assurément, durant ce commentaire. on pourrait faire des rvéfé-
rences & propos des différences existantes entre les autres chromosomes,
mais nous considérons qu’elles sont moins significatives, du fait que dans
le cadre du méme individu on pourrait constater des différences suivantes
entre les métaphases.

La situation des acrocentriques et du NF est définitoire et elle
releve les différences suivantes entre les deux populations.

Nous apprécions qu’a la population de Prejmer un des chromoso-
mes médians des cellules & 2n = 60 a subi une fission, ce qui a mené
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i Tableau 3

Les caractéristiques des chromosomes mitotiques de Salmo gairdneri
Rich. (population Prejmer) dans des métaphases 2n = 60

, La Index La Le
: : ; La paire de longueur Le bras [Le bras|Le raport centro- |longueur |type chro-
SALMO GAIRDNERI RICH chromosomes totale long court, . des bras mérique | relative | mosomial
ipopulation Potoci)
i 2,52 1,28 1,24 1,03 49,19 4,59 m
' 11 2,45 1,34 1411 1,21 44,89 4,43 m
111 2,44 1,24 1,20 1,03 49,16 4,44 m
v 2,40 1,22 1,18 1,03 49,15 4,37 m
v 2,40 1,22 1,18 1,03 49,15 4,37 m
VI 2,36 1,18 1,18 1,00 50,00 4,30 m
VII 2,36 1,20 1,16 1,03 49,13 4,30 M
VIII 2,36 1,22 1,14 1,07 48,27 4,30 m
X 2,32 1,24 1,08 1,10 46,48 4,22 m
X 2,32 1,20 1,12 1,07 48,24 4,22 m
X1 2,28 1,20 1,08 1,11 47,31 4,15 m
XI1I 2,25 1,42 0,83 1,71 37,25 4,19 sm
XIII 2,24 1,20 1,04 1,15 46,36 4,08 m
X1V 2,14 1,08 1,06 1,01 49,50 3,89 m
XV 2,09 1,19 0,91 1,28 45,60 3,80 m
XVI 1,93 1,10 0,83 1,32 43,23 3,51 m
XVII 1,74 0,95 0,79 1,19 46,00 3,17 m
XVIII 1,72 0,87 0,85 1,02 49,44 3,13 m
io/uphese (Zn=61) XIX 1,72 0.87 0.85 1,02 | 49.44 3.13 m
XX 1,62 0,81 0,81 1,00 50,00 2,95 M
XXI 1,60 0,83 0,77 1,08 48,07 2,91 m
XXII 1,60 0,81 0,79 1,15 46,57 2,91 m
: & 5 TR LY 1 ; XXIII 1,22 = ! bt == 2,22 a
EE AR QY RN ARBERT YA A OR 4K 43 44 R I = R e -
: 3 F» e v . : XXV 1,10 3 2 s = 2,00 a
NXXVI 1,04 w2 L ¢ — 1,89 a
) 4 . S Al , , n : NXVII 0,93 s il a - 1,69 a
33 13 33 *g ?3 33 P8 AR GR EE B0 ge g4 & XXVIII 0,91 G 32 S . 1,65 a
o : ' . NXIX 0,83 Lu Sy v — 1,51 a
XXX 0,81 b e L - 1,47 a
T R-T T 54,88
Caryotype a Papparition d'un chromosome de plus (2n = 61), en méme temps qu’un

médian est resté sans paire et que le nombre des acrocentriques s’agrandit

de deux (18 au lieu de 16).
Le fait que le NF = 104 pour les deux cas porte un argument de

plus & notre hypothése.

o Pour ce qui est de la population de Potoci, la situation est bien
plus difficile & élucider; premiérement — pour le cas particulier que
” I]l] nous avons mis en discussion — nous ne savons pas encore quel sens
donner au processus: de 2n = 60 vers 2n = 61 ou bien inversement ?
: Dans la littérature de spéeialité on considére que la tendance serait vers
la réduction du nombre de chromosomes. Le fait que le nombre fonda-
mental (NF') des bras décroit (dans notre cas 107 & 104) nous détermine

I
3
=

=
s
== maSeSSSSxX & étre du méme avis
== BEEHS>SSE X xR XX XX XX % e S.
> SR N R R I R R e RS NN NN RN RNRNRX

Nous avons observé que lorsqu’il y a 2n = 61, il existe 44 chromo-
somes du groupe des médians (6 métacentriques, 32 médians et 6 sousmé-
 Idiogramme dians), tandis qu'a 2n =60 il y a 40 chromosomes seulement (tous
’ médians). Mais, en méme temps, de 15 chromosomes acrocentriques on

Fig. 2 a atteint 16 et de 2 soustélocentrique on a atteint 4. Evaluée done de la
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sorte, la situation se présente ainsi: de 46 chromosomes & 2 bras on a
atteint 44 et de 15 & 1 bras on a atteint 16. Or, en admettant que 2 chro-
mosomes ont passé en sousterminaux par la perte d’une portion d'un

Tableau 4

Les caractéristiques des chromosomes mitotiques de Salmo gairdneri Rich. (population
Prejmer) dans des métaphases 2n = 61

La paire de |La longueur| Le bras | Le bras Lcipant | ffuaexd. f LA 10“: Le‘type
) p port des | centro- gueur chrome=
chromosomes totale long court b 7 o . .
ras métrique | relative somial
I 3,67 1,83 1,83 1,00 50,00 5,53 M
11 3,16 1,87 1,24 1,31 39,35 4,76 m
111 2,95 1,69 1,26 1,33 42,75 4,46 m
v 2,89 1,65 1,24 1,32 42,95 4,36 m
v 2,83 1,51 1,34 1,12 47,48 4,27 m
VI 2,69 1,36 1,34 1,00 50,00 4,06 M
VII 2,67 1,36 1,30 1,04 48,85 4,02 m
VIII 2,63 1,46 1,16 1,26 44,18 3,96 m
X 2,59 1,59 1,00 1,59 38,58 3,90 m
X 2,53 1,26 1,26 1,00 50,00 3,81 M
XI 2,46 1,46 1,00 1,46 40,49 3,72 m
XII 2,44 1,24 1,20 1,03 49,16 3,69 m
XIII 2,44 1,24 1,20 1,00 50,00 3,69 M
X1V 2,40 1,26 1,14 1,10 | 47,45 3,62 m
XV 2,34 1,22 1,12 1,09 47,82 3,53 m
XVI 2,24 1,30 0,93 1,39 41,81 3,38 m
XVII 2,10 1,12 0,97 1,14 45,60 3,16 m
XVIII 2,06 1,08 0,97 1,10 47,52 3,10 m
XIX 2,06 1,24 0,81 1,52 36,36 3,10 m
XX 1,93 0,97 0,95 1,02 49,47 2,92 m
XXI 1,83 1,14 0,69 1,64 37,77 2,76 m
XXII 1,26 0,65 0,61 1,06 48,38 1,90 m
XXIII 1,69 — — — — 2,55 a
XXI1V 1,69 — S — — 2,55 a
XXV 1,55 -— e — — 2,33 a
XXVI 1,40 e He — — 2,12 a
XXVII 1,30 — = — — 1,96 a
XXVIII 1,28 == = - — 1,93 a
XXIX 1,26 — R — — 1,90 a
XXX 1,22 — — — — 1,84 a
XXXI1 1,16 = = —_ — 1,75 a
66,72

bras, tandis qu'un autre chromosome est devenu acrocentrique par la
perte intégrale d’un bras, tout ¢a signifie qu'un chromosome s’est résorbé,
a disparu entiérement. Pratiquement il y a eu perte de 3 bras; c’est en
fait, la situation analysée par nous.

Des études ultérieures, surtout dans la descendance de certains
individus, pourront nous apporter des éléments supplémentaires relati-
vement au role de I’habitat dans ce processus. Pour 'instant, il est hasar-
deux de parler de directions divergentes d’évolution de l'action diffé-
renciée de la selection naturelle.

[=9
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ON POTENTIATION OF GIROSTAN TOB ANTITUMOR
ACTIVITY BY CHEMICALLY MODIFIED NYSTATIN
» (NsMC)

P. ROTINBERG, SMARANDA KELEMEN and AL. SAUCIUC#*

The in vivo potentiation of the antitumor activity of Girostan IOB alkylating
agent on rats bearing solid or ascitic Guérin T—8 tumors was obtained by its
therapeutic association with NsMC.

The potentiation effect induced by NsMC is due probably to its membranotropic
action of permeabilisation, leading to an increased intracellular concentration
of the Girostan IOB.

One way of increasing the efficiency of human antineoplastic chemo-
therapy is provided by identification of some substances which inten-
sify the cancerostatic action of the pharmacological agents for clinical
use (10), (22), (26).

Implication of the membrane characteristic modifications in the
initiation and the development of the malignant process justifies the im-
portance attributed to pharmacological membranotropic agents as cyto-

statics, on the one hand, and as potentiation drugs for the cancerostatic .

compounds, on the other hand. Among these the polyene antibiotics
represent the objective of some complex invegtigations (26).

In previous papers, the cytostatic and antitumoral activity of
some forms of NsMC, developed at the Center for Antibiotic Research
Tasi, as well as its possible mechanisms of action have been evidenced
(2), (3), (4), (5), (17), (18), (19), (20).

In the present investigation the results of in vivo testing of a com-
bined therapy with Girostan TOB and NsMC on rat bearing ascitic or solid
Guérin T—8 tumors are discussed.

MATERIAL AND METHODS

White Wistar female rats weighing 150 g bearing Guérin T—8
lymphotropic epithelioma of subcutaneous solid type or intraperito-
neal ascitic form (23) have been used.

The treatment started 24 hours after the tumor transplants and
lasted for 16 days in the case of solid tumor or until the death of the
last control animal for the ascitic tumor.

The daily intraperitoneal treatment was applied either alone by
administration both of the NsMC, in a dose of 500 mg/kg.b.w. and of the
Girostan IOB, at a dose of 1 mg/kg.b.w., or by combined simultaneous
injection of the two drugs in the same doses.

The estimation of the antitumor activity was based on the follow-up
of the mean tumor weight at sacrifice in the case of solid tumor or of the
mean survival time in the case of ascitic tumor in the treated groups,
comparatively to controls.

REV. ROUM. BIOL. — BIOL. ANIM., TOME 31, No 1, P.61—65, BUCAREST, 1986
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The evaluation of the antitumor action was made by the determi-
nation of the mean tumor regression for solid tumor, by the increase of
the mean survival time in the case of ascitic tumor, and by calculation
of the statistic significance using Student’s 7t test and the T/C value
(where T = mean tumor weight or mean survival time for the treated
group and C = mean tumor weight or mean survival time for the control

group).
RESULTS

Table 1 presents the results obtained in the testing of the antitu-
moral activity of Girostan TOB and NsMC administered either alone or
associated to the rats bearing solid Guérin  T-8 tumor.

In comparison to the control group it is observed that NsMC ad-
ministration induced a nonsignificant 12.89%, tumor regression, corre-
lated with a 0.87 T/C value.

Table 1
Antitumoral activity of the associated therapy with Girosian 10B (Img/Kg.b.w./i.p./daily)

and NsMC ((500 mg/Kg.b.w./i.p./ daily) on solid Guérin T—8 tumor. Figures in paren-
theses indicate the number of animals

; gl Mean tumoral % tumor Statistic IO <
Group/ Treatment weight (g) regression significance G wlue
CONTROL 7.84+1.2(14) = e -
NsMC 6.8-+4+1.3(10) 12.8 N.S. 0.87
Girostan 10B 5.841.0(10 25.7 N.S. 0.74
Girostan 1I0B -~ NsMC 3,70 .9(10) 52.6 p<0.02 0.47

The treatment with Girostan IOB determined a nonsignificant
antitumoral effect ; mean tumor regression registered and the T/C value
was of 25.79, and 0.74, respectively.

On the contrary, comparatively with the control group and also
with those treated only with NsMC or Girostan IOB, in the case of the
group treated with Girostan IOB associated with NsMC the mean tumor
weight showed a significant decrease (p < 0.02). This reveals a tumor
regression of 52.69, with a corresponding T/C value of 0.47.

The results registered under the same experimental conditions for
rats bearing ascitic type tumor are included in Table 2.

It is  observed that daily i.p. administration of NsMC induced a
slight and nonsignificant antitumoral effect, illustrated by a 6.29%, mean
survival time increase only and a 1.06 T/C value.

The Girostan IOB treatment determined also a nonsignificant in-
crease of the mean survival time of 15.39,, correlated with a T/C value
of 1.15.

I0B and NsMC therapy on the rats bearing ascitic tumor induces a
significant cancerostatic activity (p < 0.01) in comparison to the control

It can be emphasized, once again, that the combined Girostan
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Table 2

Antitumoral activity of the associated therapy with Girostan IOB (1mg/Ke.b.w./i.p./daily)
and NsMc (500mg/Kcb. w./i.p./ daily) on ascitic tumor line. Figures in parentheses indicate
the number of animals

Mean survival % increase in| Statistic T/C
Group/ Treatment time (days) survival time| significance value
CONTROL 17.6+1.2(14) = = —
NsMC 18.7+1.4(10) 6.2 N.S. 1.06
Girostan 10B 2 .341.3(10) 15.3 N.S. 1.15
Girostan 10B 4 NsMC 34.444.9(9) 95 4 p<<0.01 1.95

group and the animals treated with Girostan TOB or NsMC only. This
antitumoral activity is characterized by a survival time increase of
95.4% and a T/C value of 1.95. Moreover, one case of tumor undevelop-
ment was registered.

DISCUSSION

The results of these investigations clearly show that the thera-
peutic association of Girostan TOB with NsMC induces a significant
antitumoral activity on the two tumor lines in comparison to the control
group and the rats treated with Girostan TOB or NsMC only. This is con-
firmed by the tumoral regression values, by the survival fime increases
and by the T/C values.

In the case of the solid tumoral line, the tumor regression induced
by the associated treatment was 4 times higher (with 409%,) than that
obtained by NsMC administration and twice (with 27 %) than that regis-
tered after Girostan IOB therapy.

Also, in the case of ascitic tumor line, the increase effect of the
mean survival time observed after combined therapy was 15 times higher
(with 899%,) than that registered on the rats treated only with NsMC
and 6 times higher (with 809,) than that induced by Girostan TOB treat-
ment.

The increased antitumoral activity induced by therapeutic asso-
ciation of that two drugs did not represent only the sum of their effects
because the intensity of the combined treatment effect was 1.3 times
higher (with 149,) than the sum of the effects induced by the separate
administration of the agents to the rats with solid tumor and 4.5 times
higher (with 74%,) than those observed on rats with ascitic tumor.

Therefore, it can be appreciated that the augmented effectiveness
of the combined therapy is the result of a potentiation of the antitumoral
activity of Girostan IOB by NsMC. This potentiation effect is more
accentuated in the case of ascitic tumor line.

It is known that the cytotoxicity of the polyene antibiotics is based
on their interaction with membrane sterols of the prokaryotic and eu-
karyotic cells. The formed molecular antibiotic-sterol complexes modify
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the structure and properties of the cell membranes leading to their per-
meabilisation for intracellular components (1), (7), (8),(9), (12), (13), (14),
(15), (24), (25). ,

Among others, previous studies on the action mechanisms of NsMC
— a cytotoxic and antitumoral preparate (2), (3), (4), (5), (17), (18),
(19), (20) — revealed that the chemical modification of nystatin did not
change its property to interact with membrane sterols leading to a mem-
brane permeabilisation. Moreover, an interaction not only with the mem-
brane lipid components but with the membrane proteins too was eviden-
tiated, leading to a complexation with and/or a solubilization of certain
membrane components (4), (5).

These are in agreement with the data reported for polyene anti-
bioties by others (11), (16).

The potentiation action of the antitumoral activity of the Girostan
IOB alkylating eytostatic, is probably due to the intracellular concentra-
tion increase of the drug, as a result of the membranotropic action of
NsMC. Thus, the massive intracellular penetration of Girostan IOB is
facilitated by NsMC which increases the membrane permeability.

This possible mode of action of the NsMC is suggested by. the inten-
sification of the molecular effects of actinomyecin D and puromyecin on
the polysomal profiles, probably in relation to their intracellular concen-
tration increase asa consequence of membrane permeabilisation induced
by concomitant action of the NsMC (6).

The potentiation of antitumoral activity of Girostan IOB — a
cytostatic used in human antineoplastic chemotherapy — by NsMC, re-
flects probably an effect similar to that deseribed for amphotericin B,
polyene antibiotic which potentiates the antitumoral activity of nitro-
sourea (21), of 5 fluorouracil (26), of alkylating agents thiophosphamide
and cyclophosphane (27). '

The results obtained by us in this investigation ask for preclinical
and clinical testing of some associated treatments with NsMC and other
cytostatics for the potentiation of their antitumoral activity.
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BEXPERIMENTAL HETEROTRANSPLANTATION'
OF “KB” CARCINOMATOUS OELLS
INTO THE EYEBALL OF RABBITS
(ASSAY OF THE RELATIVE AMOUNT
OF NUCLEAR DNA)*

SCHULLER, M. KEUL, DOINA POP D. POPA, L. SCHULLER jr., M. KEREKES,
MARIA SCHULLER, GEORGETA LAZAR-KEUL, 1. LASZLO, F. FODOR,
and L. O. STEF

L.

The purpose of this study was to find a possible correlation between cholesterol-
rich diet, tumor transplantation and the relative amount of nuclear DNA in
the eye of rabbils. For tumor transplantation a suspension of carcinomautous
cells strain “KB’’ was inoculated into the left eyeball of rabbits (group I, II).
The experiments were carried out on two groups of animals : group 1 received 1g
cholesterol daily during 3 months, while group 11, with tumors, but without
cholesterol, served as control. The relative DNA content from Ieulgen-stained
nuclei was measured cytophotometrically by the two-wavelength method. The
results show that cholesterol feeding produces a decrease in the nuclear DNA
content in tumoral cells as compared with the tumoral cells without cholesterol.
In both groups, the mean amount of DNA /nucleus was increased as compared

to normal cell.

The purpose of this study is to detect a possible correlation be-
tween a cholesterol-rich diet, the tumor transplanted and the relative
amount of nuclear DNA in the eye of rabbits. It is a sequel to the experi-
ments carried out in 1975 —1976 and 1978 —1979 by Schuller et al. (5—8).

MATERIAL AND METHODS

The experiments were carried out on 9 adult male rabbits, weighing
1800—2000 g, Rex. species. Six animals (group I) received daily, for 3
months, 1 g cholesterol mixed up with corn flour, otherwise the animals
were kept on a usual diet. At the beginning of the experiments, a suspen-
sion of ecarcinomatous cells, strain “KB’’ was inoculated into the anterior
chamber (0.1 ml) and vitreous body (0.3 ml) of the left eyeball in local
anesthesia with 29 cocaine. Group II, made up of 3 ani mals, was
not fed on cholesterol, but was inoculated with carcinomatous cells strain
“KB” : 0.1 ml into the anterior chamber and 0.3 ml into the vitreous
body of the left eyeball. After 3 months, the animals were killed by car-
dial puncture and the eyeballs were fixed in 49, formaldehyde. The left
eyeballs of the 9 animals were processed for cytophotometry, by Feul-
gen’s reaction.

The two-wavelength method (1 —4) with a reduced degree of error
was used.

First, the two working-wavelengths were established. This was
carried out by increasing the absorption spectrum of 10 nuclei each, of

* Presented at the INth European Congress of Pathology, Hamburg (FR. Germany)
September 21, 1983.
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324

Tumoral cells 4 cholesterol

Table 1
GROUP 1

with cholesterol

Normal cells 4+ cholesterol

Assay of relative amount of nuclear DNA/in arbitrary units/ in “KB’’ carcinoma, heterolransplanted into the eyeball of rabbits fed
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3

the cells considered as normal (non-tumoral), by 10 to 40 nm. The
obtained (transmission) values were transformed in the corresponding

. extinction, by a table adapted to the apparatus used (Leitz Microscope-

Photometer MPE). The two working-wavelengths were established in
such a manner that the extinction of the first wavelength be double as
compared to the second one, in our case A; = 550 nm and A, = 500 nm.

For each slide (1,2,5 of group I and 7, 9, 7B of group II),100 — 110
nuclei from the cells of the normal population and 105—110 nuclei of the
tumoral cell — population were asseyed, at the two working-wavelengths.
With the aid of Mendelsohn’s tables (2) and the calculation which takes
into account the area analysed photometrically (depending on the ocular
and objective used in our measurements), we established the relative
amount of DNA for each nucleus assayed.

The mean value was calculated statistically for each slide, as well
as the mean for all normal and tumoral cells, both for the variants treated
and not treated with cholesterol.

The results are presented in tables and graphs. Table 1 shows the
results for the variants with cholesterol (slides 1, 2 and 5 of group I).

The table comprises the distribution of the number of nuclei, assayed

GROUP |, GROUP 1l
Tlumoral cells "KB"+ cholesterol Tumoral cells "KB" without cholesterol -
e | ° )
©°30- S 30- (0
3 f ® >130 ®
£20- ¢ 20-
‘ ]
J
T 10- & 101
L §
© oL : : < Ot . ! ;
'6 15 30 45 6 15 30 45 60
DNA (a.u.) DNA (a.u.)
Normal cells + cholesterol Normal cells without cholesterol
= 301 ® 30
Do T3
gsz S 20-
3 I
O 10+ 8’ 10-
8| o
43 ! &
O~ - ) ; O : ; ; ;
6 1B 30 45 615 30 45 60
DNA (awu.) DNA (a.u.)

Fig. 1. — Frequency histograms of the relative nuclear DNA content in normal and {umoral
eyehall-cells of rabbits fed on cholesterol (group I), as compared to control animals witheut
cholesterol (group II).

for frequency classes of nuclear DNA in arbitrary units (a.u.), as compared
to the frequency distributions of normal and tumoral cells (treated with
cholesterol), the relative frequency (%) of the nuclei corresponding to
the DNA classes, separately for each slide, as the total amount for the
three slides assayed. The table comprises alfo the mean amount of DNA/
nucleus and the standard deviation for each slide in part: and for their
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Table 2

Control group without cholesterol

GROUP 1II

Tumoral cells without cholesterol

Normal cells without cholesterol
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mean. The mean relative frequency for the three assayed slides is repre-
sented graphically in Fig. 1. We mention that we considered as normal
the cells beyond the carcinoma, without considering the cells with pyk-
notic nuclei. Table 2 shows the data of the variants which were not treated
with cholesterol (slides 7, 9 and 7B of group II). The mean relative fre-
quency for these three slides is represented in Fig. 1 B.

RESULTS AND DISCUSSION

The following conclusions can be drawn from the results :

The mean amount of DNA/nucleus is higher in tumoral cells than
in normal ones. In the variant without cholesterol the mean amecunt of
DNA /nucleus in the tumoral cells is higher by 589, than the mean amount
of DNA/nucleus of normal cells.

Results with slides from animals withowi cholesierol (Table 2. Fig. 1 B).
The frequency distribution of the amount of DNA/nucleus in normal
cells is of a gaussian type, the maximal frequency being the frequency
class of 15 —17.9 DNA a.u., with extreme limits of 6 — 33 DNA a.u.
This distribution is characterised by a low standard deviation (of + 3.93)
around the mean of 17.6 DNA a.u., the variation coefficient being 22.39%,.

In tumoral cells the DNA +values are more dispersed and higher
DNA values occur. As it appears from Table 2, the maximal frequency
lies between 21 — 24 DNA a.u., the limits of variation are between 6 and
57 DNA a.u., the standard deviation is 9.14 around the mean of 27.8 DNA
a.u., while the variation coefficient is 33.39%,.

Results with slides from animals with cholesterol (Table 1 and Fig. 1 A).
It is to be noted that normal cells from the cholesterol-fed animals and
normal cells originating from animals without cholesterol are similar in
point of their DNA content and of other features.

In tumoral cells the mean amount of DNA has its maximal fre-
quency in the range of 18 — 20.9 DNA a.u., being with only one class
superior to normal cells. The mean amount of DNA increased by only
119, against normal cells and the variation limits, although greater than
in normal cells, rank between 6 — 39 DNA a.u. They are lower then
the variant without cholesterol (6 — 57 DNA), the standard deviation
is of - 5.39 around the mean of 19.4 DNA a.u. and the variation coef-
ficient is 289,.

In group II the mean amount of DNA/nucleus in the tumoral
cells is higher by 43.59, than the mean amounts of DNA/nucleus of the
tumoral cells from group I.

CONCLUSIONS

In animals from group I, inoculated with “KB” tumoral -cells
and fed on cholesterol, the decrease of the mean amount of DNA /nucleus
may be observed, in contrast to the animals of group II, also inoculated
with “KB’ tumoral cells, but without a cholesterol diet. The difference
(43.59%) is significant. The dispersion of the values in tumoral cells (with
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cholesterol) is lower than in the tumoral cells of animals which received
no cholesterol. In both groups, the mean amount of DNA/nucleus is in-
creased as compared to normal cells.
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ETAPPEN DER ZOOBENTHOS-ENTWICKLUN G
IN DER DONAU,IM GEBIET DES “EISERNEN TORS”,
ABSCHNITT MRACONIA

VIRGINIA POPESCU-MARINESCU

The paper presents the evolution of zoobentos in the Danube and ¢Iron Gate”’
area — section Mraconia and the mouth of the river Mraconia, both before and
after river damming.

Vorliegende Daten beziehen sich auf die Entwicklung des Zoo-
benthos im Gebiet des “Eisernen Tors’’, Abschnitt Mraconia, in den Etap-
pen 1958, 1966—1968 vor der Aufstauung der Donau und 1972— 1973,
1981 —1982 nach Entstehung des Stausees. Bedeutsam ist, dass in allen
Btappen der Untersuchungen im Raum Mraconia-Miindung die Diffe-
renzierung zweier grundverschiedener Abschnitte in Erscheinung tritt
w.zw. a) der alte Stromlauf der Donau, heute ein Teil des Sees, b) die
gewesene Miindung des Mraconia-Flusses, die jetzige Bucht.

In der Etappe 1958 bestand in der Donau im Abschnitt der Mra-
conia (ein Teil des Kleinen Kasanpasses), auf felsigem Untergrund mit
50—70 m tiefen Senken und bei einer Stromungsgeschwindigkeit von
3 —5 km/Stunde eine lithorheophile Biozonose, an der folgende Organis-
mengruppen beteiligt waren : Gammariden (46—659%), Corophiiden
(15—539,), Trichopteren (0,03—149%,), Gastropoden (0,11—3%), Trik-
landen (19%), Isopoden (19,), Chironomiden (0,01—19%,), Polychaeten
(0,04 %). Von den wichtigsten Arten zahlen wir auf : Chaelogammarus
tenellus behmingi, Dikerogrammarus -haemobaphes fluviatilis, D. villosus
bispinosus, Pontogommarus obesus, Corophium curvispinum, O. robustum,
C. maeoticum, Hyrdopsyche ornatula, H. contubernalis, H. guttata, Neure-
clipsis bimaculata, Theodowus transversalis, T. danubialis, Lithoglyphus
naticoides, Polycelis migra, P. cornuta, Palaeodendrocoelum romanodani-
bialis, Rheotanytarsus exiguus, Hypania invalida, Jaera sarsi, Simulivm
columbaczense. Besonders betont sei die Anwesenheit und Abundanz der
reliktdren pontisch-kaspischen Elemente in der Zusammensetzung der
Benthosfauna dieser Zone, sowie die Bedeutung dieser Zoozénosen als
Brnihrungsgrundlage fiir die wirtschaftlich wertvollen Fische, wie z.B. :
Sterlet, Waxdick, Nase und Quappe (3).

Ebenfalls im Mraconia-Abschnitt der Donau, aber im Jahre 1968,
bestand am Ufer, bei geringer Tiefe (1—2 m) und schwacher Stromung,
auf steinigem oder sandig-steinigem Untergrund eine lithorheophile Bio-
zémose, welche hauptsichlich folgende Organismengruppen -oft mosai-
kartig- enthielt : Corphiiden (5 —519%), Gammariden (6 —39%), Schnecken
(3—649,), Coelenteraten (3—25%), Chironomiden (1—18%), Trichop-
teren (1—69%), Isopoden (3—5%), Oligochaeten (1-—49%), Ephemerop-
teren (0,4—19%,). Zahlendichte und Biomasse der Zoobenthos ist in Ta-
belle 1 widergegeben. Ausser den 1958 vermerkten Arten kommen 1968

noch hinzu : Otoplana antipai, Limnodrilus hoffmeisteri, Tubifew tubi few,
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Nais behningi, Ilyodrilus coccineus, Phreoryctes gordioides, Dreissena poly-
morgha (1).

Hinsichtlich des Zustandes an der Mraconia-Miindung in den Jah-
ren 1966 —1967 (1) ist zu bemerken, dass dieser Nebenfluss der Donau
auf seinem ganzen Lauf einen gebirgigen Charakterhat. Auf dem vornehm-
lich steinigen und stellenweise sandig-schlammigen Untergrund, bei
ziemlich starker Stromung und stetiger Wasserfiithrung, bestanden die
benthonischen Zoozénosen vor allem aus—zu allen Jahreszeiten domi-
nierenden — Simuliiden-Larven (50—80%), gefolgt von Chironomiden
(20—449,), Oligochaeten (5—399%,), Trichopteren (1—239,), Plecopteren
(0,2—89), Mollusken (0,3—79%,), Ephemeropteren (0,1—39,).. Zahlendi-
chte und Biomasse des Zoobenthos ist in Tabelle 1 widergegeben.

Tabelle 1

Zahlenmiissige Dichte und Biomasse des Zoobenthos der Donau im Abschnitt Mraconia
und bei der Einmiindung des Flusses Mraconia, in den Jahren 1966—1968 (Mittelwerte)

Donau Miindung des Flusses Mraconia
1968 1966 1967
Organismen-Gruppe

Ex./m? g/m? Ex./m? g/m? Ex./m? g/m?
Coelenterala 707 0,035 — — — —
Turbellaria 6 0,009 — — — —
Nemaloda 53 0,001 — — 5 —
Polychaeta 3 0,003 — — — —
Oligochaeta 100 0,009 1158 0,052 1033 0,158
Hirudinea 5 0,003 — — — —
Tardigrada — — 44 0,001 — —
Gastropoda 387 2,055 28 0,275 27 0,323
Copepoda 137 0,003 — — — —
Cladocera 18 0,003 — — — —
Isopoda 82 0,010 — — — —
Gammaridae 487 1,218 — — — —
Corophiidae 171 0,154 — — — —
Hidracarina 5 0,001 17 0,009 133 0,015
Ephemeroplera 21 0,025 27 0,212 5 0,005
Plecoptera — — 39 0,069 10 0,007
Odonata — — — - 4 0,007
Coleoptera 3 0,003 22 0,007 — —
Trichoptera 171 1,813 130 3,032 260 2,675
Chironomidae 521 0,042 1317 0,553 2807 0,345
Simuliidae i = tausende tausende

Exemplare Exemplare

Diptera varia — — 189 0,207 247 0,512
GESAMTWERT 2877 5,387 2971 4,417 4531 4,047

Zun den wichtigsten Arten zahlen : Wilhelmia balcanica, W. salopiensis, danu-
bialis, W. iveshentzovi, Busimulium awrewm, Cnephia tredecimata, Friesia con-
dici, Rheotanytarsus exiguus, Tanytarsus mancus, Micropsectra praecox, Or-
thocladius saxicola, O. bathophilus, Cricotopus algarum, Diamesal. carpatica,
Bhyacophila nubila, Polycentropus sp., Psychomya pusilla, Hydropsyche
pellucidula, Cheumatopsyche lepida, Stactobia sp., Hydroptila sp., Lepto-
cerus Sp., Baetis venustulus, B. rhodani, Caenis macrura, FHedyonurus

fi

DIE ZOOBENTHOS-ENTWICKLUNG IN EINEM DONAU-ABSCHNITT %

minum, Ephemerella ignita, prni{f, njg):a, Leuctra ﬁ"",gf’a" _Perl.a é_lf,,.mé,,:_
steriant, Taentoptheryx schoenemmz@;, N ais coqw_m.wus, N. elw/?{/m‘;, N. par-
;lalis, N. bretscheri, Ench_z/t;-a:eus albidus, :L'LWI,?’LO{I)"IVML'S lzroffmfazste) 7. 7

‘ Die Schaffung des “Eisernes Tor’’-Stausees im Jahre 1970 hatte
bedeutende Verdnderungen der Biotopbedingungen zur Fol(%zje. §o be-
wirkte das Absinken der Strémungsgeschwindigkeit auf 0,3 7‘ 1p/a eirfe.;
Zunahme der Sedimente, was die N atur der Untergrund-Fz‘Lz1e.ls‘ an e]r € ;
die schlammige Fazies wprgie sowohl im Zentrum des Sees, a 1: . 311‘1(3 % in
der Mraconia-Bucht dominierend. Der Ubergapg von elpelndl=utis-b¥1?
des Biotops zu einem See-Typ“fmdet seinen Niederschlag in der Aus
dung der benthonischen Zoozonosen.

Tabelle 2

Zahlenmissige Dichte und Biomasse des Zoobenthos aus deril Stau;ee
,,Eisernes Tor’’, im Abschnitt Mraconia, in den Jahren 1972—1973

(Mittelwerte)
1972 1973
e Ex./m? g/m? Ex./m? g/m?®

Coelenterata 297 0,275 277 8 5 (2)';2
Turbellaria ;3 0,039 Gi; 5 ,009
Nemaloda = s
Polychaeta 1560 1,363 1992 (1:’, S’Z]g
Oligochaela 1029 0,534 1132 6, bl
Lamellibranchia 7 0,091 15, s
Gastropoda 193 16,235 185 0,018
Copepoda 300 0,004 1361 g 5 o
Cladocera 20 — 238 -
Ostracoda — — — -
Isopoda 186 0,056 100 ([‘;,(7)86
Gammaridae 640 0,365 1 1794‘% ? 5 oe
Corophiidae 1176 2,352 7773 1 ;o
Hidracarina — — — B
Collembola — — - -
Ephemeroplera — i — -
Odonata 4(3 0,035 = B
Coleoptera 7 (()), (())(ig — -
Trichoplera 13 y =5

Chironomidae 233 0,699 8 0 ;003
Diplera varia — — —

Glé)SAMTWE RT 5754 22,070 26690 47,814

Demzufolge dominierten im Mraconia-Abschnitt (2), (4) —im
See-‘in(l3 Zeitraﬁlm 1972—1973, aut vorwiegend schlammlg% mGrund in
der Benthos-Fauna im ersten Jahr die Polychaeten (10—35 @, die .(L)ilb
gochaeten (9—25%), die Corophiiden (12—239%,) und c})le (xan}m'ib;}den
(1—239%), im zweiten Jahr die G&mmmuden (43—160/0), GOM}F ii lel-,p
(29 —449,), Polychaeten (8—399%), Oligochaeten (7—10 %) unqh mpg li-
branchien (2—59%,). Zahlendichte und Biomasse der Zpobent 08 18 im‘
Tabelle 2 wiedergegeben. Die Artenzahl sank durch das Ausblelben (1{31
streng rheophilen, aber infolge der Anpassung der verbliebenen an Zf ;e
neuen Bedingungen nahm die Individuenzahl stark zu. Hypania invalieo
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z.B., eine pelophile Form, die vor der Aufstauung unter 5 Ex./m? zahlte,
gelangte nach her zu Tausenden Ex/m? Hohe Werte erzielten auch Limno-
drilus hoffmeisteri, Tubifex tubifex, Branchiura sowerbyi, Corophium curvi-
spinum. C. robustum, C. maeoticum, Dikerogammarus haemobaphes fluvia-
tilis, D. villosus bispinosus, Chaetogammarus tenellus behningi, Dreissena
polymorpha, Lithoglyphus naticoides und Palaeodendrocoelum romanodanu-
bialis waren hiufig und Otoplana antipai bloss anwesend.

In der Mraconia-Bucht war in der Jahren 1972—1973 (2), (4) die
Benthos-Fauna eintoniger als im See; hier dominierten im ersten Jahr
die Chironomiden (27—919,), und die Oligochaeten (8 —479,), wozu sich
1973 die Lamellibranchien (0,2—39%,) gesellten. Zahlendichte und Bio-
masse der Zoobenthos ist in Tabelle 3 widergegeben. Als Arten seien
ausser denjenigen vom See (mit Ausnahme der Amphipoden) die Naididen
erwahnt, die auch frither, vor der Aufstauung, von der Flussmiindung
bekannt waren, und auch die Trichopteren Hydropsyche ornatule und
Neureclipsis bimaculaia. Eine starke Entwicklung erfuhren eine Reihe
von Chironomiden wie z.B.Chironomus bathophilus, C. plumosus, Limmno-
chironomus nervosus, Procladius Skuze, Polypedilum nubeculosum, Tany-
tarsus lauterborn . Hervorzuheben wire auch das Verschwinden ganzer
Organismengruppen u.zw. der streng rheophilen wie z.B. der Simuliiden
und Plecopteren. Bemerkenswert ist auch die Haufigkeit von Lithogly-
phus naticoides.

1981 —1982 — also iiber 10 Jahre nach der Aufstauung beim Eiser-
nen Tor, stellten wir fest, dass im See (Marconia-Abschnitt) eine gewisse
Stabilisierung der Bestandteile der Benthos-Zoozoénosen stattgefunden
hat. Die dominanten Gruppen waren stets die Oligochaeten (25—949,),
die Lamellibranchien (2-—55%,), die Polychaeten (3—169%,) und Coro-
phiiden (1—99%). Die massenhaft vorkommenden Arten in der Mehrzahl
der dominierenden Gruppen waren dieselben wie in den Jahren 1972 —1973,
die Lamellibranchien Sphaerium riviculum und S. corneum haben jedoch
allméahlich Dreissena polymorpha als Dominante verdringt. Zalendichte
und Biomasse der Zoobenthos ist in Tabelle 4 widergegeben. Bemerkens-
werterweise ist die Artenmannigfaltigkeit in der Benthos-Zoozoénose vom
Ufergebiet des Sees grosser als im Zentraum, wie auch die Stabilitét.

Im Zeitraum 1981 —1982 waren im Bereich der Mraconia-Bucht in
der Benthosfauna stets die Oligochaeten (17—609,), Chironomiden (2—
549,) und Lamellibranchien (1—129%) dominant. Zalendichte und
Biomasse der Zoobenthos ist in Tabelle 5 widergegeben. Wie im See, so
ist auch im Golf im Ufergebiet eine grossere Vielfalt der Arten festzustellen
als im Zentrum, jedoch waren in beiden Zonen der Bucht die Gammariden,
Corophiiden, Gastropoden und Polychaeten anwesend. Zu bemerken ist
das Ausscheiden der HEphemeropteren aus den Benthos-Zoozonosen.
Massenhaft vorkommend waren : Limnodrilus hoffmeisteri, Chironomus
plumosus, Polypedilum nubeculosum, Procladius Skuze, Dreissena poly-
morpha, Sphaerium riviculum, S. corneum.

Abschliessend diirfen wir feststellen, dass im Gebiet des Eisernen
Tors einschliesslich Mraconia-Abschnitt die Aufstauung der Donau zur
Umwandlung des schnellfliessenden Biotops in ein langsamfliessendes
gefithrt hat. Dies verursachte tiefgreifende Strukturinderungen der Ben-

5

Tabelle

Zahlenmiissige Dichte und Biomasse des Zoobenthos aus der Mraconia-Bucht, in den Jahren 1981 —1982 (Mittelwerte)
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80 VIRGINIA POPESCU-MARINESCU 8

thos-Zoozonosen, deren Artenzahl stark zuriickging, vor allem durch
das Ausscheiden der stenotop rheophilen (hthorheophﬂen) Arten uq.d
deren Verdriangung durch eurytope stagnophile (zu den pelophilen gehd-
rige) Arten, die eine sehr starke Entfaltung erfuhren.
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DIE ETAPPENWEISE ENTWICKLUNG
DES ZOOBENTHOS IN DER DONAU, IM BEREICH
DES “EISERNEN TORS”, CERNA-ABSCHNITT

ELENA PRUNESCU-ARION

The paper is a brief evaluation of the zoobentos evolution of the zoobentos evolu-
tion in the Iron Gate area, the river waterway (contained within the lake limits)
and the terminal portion of the river Cerna (today Cerna gulf).

Vorliegende Arbeit bietet einen Uberblick iiber die Entwicklung
des Zoobenthos im Bereich des Hisernen Tors (die alte Schiffahrtsrinne —
heutzutage im Stausee gelegen, und der Endabschnitt des Cerna-Flusses,
die jetzige Cerna-Bucht) in den Jahren 1958 und 1968 vor der Uber-
flutung, in den Jahren 1972 —1973 und 1981—1982 nach der Schatfung
des Stausees.

Die vor der Aufstauung der Donau durchgefiihrten hydrobiologi-
schen Forschungen haben die Existenz einer rheophilen benthonischen
Fauna ausgewiesen, fiir welche charakteristische Umweltbedingungen
vorhanden waren. So war in der Schiffahrtsrinne im Cerna-Miindungs-
gebiet die Benthos-Fauna durch einige Gruppen der Wirbellosen vertre-
ten; 1958 (2) herrschten davon die Chorophiidae (max. 629)) und die
Gammaridae (max. 349,) vor, gefolgt von Trikladen (max. 39%,) and Tri-
chopteren (max. 19,). Artenméssig dominierten die lithorheophilen Ele-
mente der reliktdren pontisch-kaspischen Fauna wie z.B.: Corophium
curvispinum, C. robustum, Dikerogammarus haemobaphes fluviatilis, D. vil-
losus bispinosus, Chaciogammarus tenellus behningi. Weniger fielen ing
Gewicht die Trikladen Polycelis nigra. P. cornuia und Palaeodendro-
coelis romanodanubialis und von den Trichopteren Hydropsyche ornatula,
H. contubernalis, H. gultata und Newreclipsis bimaculaia. Nach Ablauf
von 10 Jahren, 1968 (1) waren die Gammaridae (max. 419;) dominant
geblieben ; auf diese folgten jedoch die Chironomiden (max. 189), die
Oligochaeten (max. 179;) und die Trichopteren (max. 109%,). In den
Jahren 1958 und 1968 wurdendie gleichen Gammariden- und Trichopteren-
arten gefunden ; ausserdem erwidhnen wir noch die Chironomiden 7en-
dipes f. l. thummi, T. f. 1. semireducius, Tanyiarsus gr. lauterborni und
die Oligochaeten Tubifex tubijex, Limnodrilus hoffmeisteri und Nais
pardalis.

Was den Endabschnitt der Cerna anbelangt, so wies dieser 1938 (2)
und 1968 (I) sowol schwach sturzbachartige als auch ruhig fliessende Streken
auf, wobei in diesen Biotopen jeweils bestimmte Organismengruppen und
Arten dominierten.

Es muss aber darauf hingewiesen werden, dass an der Einmiindung
der Cerna in die Donau die Struktur der Biozonosen durch ein Gemenge
von Strom- und Fluss-Spezies gekennzeichnet ist. Demgeméss waren in
den miéssig-schnell fliessenden Teilstrecken in der Biozonose die Xphe-
meropteren vertreten durch: Baétis pumilus, Ecdyonurus insignis,
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82 ELENA PRUNESCU-ARION : 2

E. venosus, Hphemerella ignita, Baétis rhodani, B. venustulus, Ephemera
danica, Ephemerella (Torleya) major, Haprolepioides modesta, Caenis
macrura ; die Trichopteren durch Brachycenirus subnubilus, Hydropsyche
angustipennis, H. ornatula, H. gquitata, H. contubernclis, Neuronia rufi-
crus, Psychomyia pusilla, Khyachophila nubila; die Plecopteren durch
Isoperla gramatica, Leucira sp., Perlodes microcephala, Perla burmeis:
teriana, Taeniopteriz sp. und die Simuliidae durch Odagmia variegata
und Wilkelmia belcanica (3).

Auf den ruhiger fliessenden Strecken, mit von Periphyton und
pflanzlichem und schlammigem Detritus bedeckten Steinen, ist das
Vorherrschen der Borstenwiirmer (max. 379%) und der Zuckmiicken (max.
279%) hervorzuheben. Die Oligochaeten waren vertreten durch: Ngis
pseudoptusa, N. breischeri, N. pardalis, Stylaria lacusiris, Chaetogaster
diaphanus, Ophidonais recket, Limnodrilus claparédeanus, L. longus, Pelo-
seolex ferox, Rhyacodrilus coccineus ; von den Chironomiden seien erwahnt :
Tendipedini gen. 1. monoculala, Eukieffericlla longicalear, E. Quadri-
dentata, Tanytarsus gr. lauierborni, Orthocladius potamophilus, O. gr. saxicola,
Oricotopus biformis, Lauterbornia, Tanytarsus labatijrons, T. gr. MANCUS,
Tendipes f. 1. plumosus, Polypedilum breviantennatum, Limnophies gr.
transcaucasius, Metriocnemus hygropetricus, Cricotopus gr. algarum, Dia-
mesa campesiris, Cryptochironomus 1. polysetica, Polypedilum gr. con-
victum und Tendipes f. l. semireductus (3).

Die Verdnderung der Umweltbedingungen, besonders der abioti-
schen, hat zu tiefgreifenden Anderungen der alten Systeme gefiihrt, was
sich logischerweise in entsprechenden Modifizierungen der Benthos-Fauna
auswirkte. Wie zu erwarten, sind nach der Aufstauung ganze Organismen-
gruppen verschwunden und die Dominanten durch andere ersetzt worden.
Demzufolge wurde vor der Cerna-Bucht im Zeitraum 1972—1973 (5)
festgestellt, dass die dominanten Ephemeropteren- und Triopteren-Larven
durch pelophile Polychaeten (max. 529,), Oligochaeten (max. 409,)
gefolgt von vornehmlich stagnophilen Chironomiden, ersetzt worden
waren. In dieser Periode dominierten von den Wiirmern einige Taxa
w.zw. : Hypania invalida und Limnodrilus hoffmeisteri. Von anderen zu
der Biozonose gehorigen Organismen seien noch aufgezihlt : Lithoglyphus
naticoides, Corophium curvispinum, Chironomus f.l. plumosus, C.1.1. semi-
reductus, Cricotopus biformis, C. silvestris, Limnochironomus nervosus.

Nach der Aufstauung der Donau und der Entstehung des Cernagolfs
gehorten in der gewesenen Cerna-Miindung in den ersten Jahren nach
der Uberflutung, 1972—1973, noch immer die stagnophilen Chironomiden
(max. 50 9%) und Oligochaeten (max. 45%,) zu den dominierenden Orga-
nismengruppen : dazu kamen im Jahre 1972 noch die Copepoden (max.
329%,) hinzu. In den darauf folgenden Jahren nahm der Anteil der Cla-
doceren und Copepoden stark ab (5). In allgemeinen kénnen in der Cerna-
Bucht zwei deutlich voneinander verschiedene Zonen erkannt werden
u.zw. : am Ufer und im Zentrum. Die einzelnen Benthos-Organismen sind
in verschiedenen Jahren in der einen oder anderen Zone zahlreicher. In
den ersten Jahren nach der Aufstauung zéhlten zu den dominanten
Taxa in der Cerna-Bucht der Borstenwurn Limnodrilus hoffmeisteri und
die Chironomiden Cryptochironomus defectus, C. pararosiratus, Limmno-
chironomus nervosus, Polypedilum convictum, Buliefferiella longicalcar,
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Procladius Skuze, Thienemannimyia lentiginosa. Es kann also gefolgert
werden, dass in den ersten Jahren nach Entstehung des Stausees sowohl
in der gewesenen Schiffahrtsrinne als auch im Einmiindungsgebiet der
Cerna eine Verarmung der Benthosfauna stattgefunden hat, was auf der
Vereinheitlichung der Lebensbedingungen beruht, aber nicht zu einer
quantitativen Verarmung, sondern zum Ansteigen der Biomasse gefiihrt
hat.

Neuere, zwischen 1981 und 1982 durchgefithrte 6kologische Studien,
also lange Jahre nach der Uberflutung, haben ergeben, dass der mit
der Bildung des Stausees eingeleitete Umwandlungsprozess des Okosys-
tems das Reifestadium erreicht hat. Dies wird durch die strukturelle
Stabilisierung der neuen Benthos-Biozonosen bestitigt, in denen die
typisch stagnophilen Organismen als dominant auftreten. Wir betonen,
dass auch in den letzten Jahren im Cerna-Golf die Oligochaeten (max.
65 —729%,) dominant geblieben sind, gefolgt von den Polychaeten (max.
33 —149%,), den Chironomiden-Larven (max. 20 —129%) und den Lamelli-
branchien (Max. 15 —119%,). Artenmissig ausgedriickt waren folgende
hauptsichlich dominant : Limnodrilus hoffmeisteri, Hypania invalida,
Dreissena  polymorpha, Sphaerivm sp., Chironomus f.I. plumosus, Poly-
p edilum nubeculosum und Procladius Skuze.
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DAS ZOOPLANKTON DES EISERNES TOR-STAUSEES
IM GEBIET DER CERNA-MUNDUNG,
IM ZEITRAUM 1981—1984

4 VICTOR ZINEVICI und LAURA TEODORESCU

!

i

I The paper presents the qualitative and quantitative structure of zooplankton,

il on trophic levels — primary consumers (c¢,) and secondary consumers (¢y) — for
I 4 years. The investigations reveal a disturbance of the ecological balance in the

i gulf as well as in the stagnant biocenoses. From a quantitative point of view

i increased values between 1981—1983 were recorded, and in 1984 a tendency of
return to the case of 1981, can be explained by the variation in the degree of
| trophicity.

Durch die Aufstaunung der Donau im Jahre 1971 bei Gura Vaii-Sip
stieg das Wasserniveau im unteren Teil des Stausees um beilaufig 15
Meter ; dies fiihrte zur Uberflutung der Flussmiindungen, welche in
Buchten umgewandelt wurden. Die Cerna-Bucht (Donaukilometer 954)
entstand im Mfiindungsgebiet des grossten Nebenflusses der Donau am
See, und stellt den grossten der Golfe dar.

Gegenstand dieser Arbeit ist die qualitative und quantitative
Struktur des Zooplanktons nach trophischen Niveaus (Primérkonsumen-
ten =¢; und Sekundirkonsumenten =g¢,) in einem Zeitraum von 4
Jahren. Die Proben wurden allmonatlich, vom Mai bis Oktober, mit dem
Patalas-Gerit eingesammelt.

Tabelle 1

Die taxonomische Zusammensetzung des Zooplanktons (%) nach trophischen Niveaus, in der
Cerna-Bucht, in den Jahren 1981 —1984

Tropht; Taxoy. 1981 | 1982 | 1983 | 1984 | 1981—1984
Niveau Gruppe
Ciliala 6,89 13,95 14,29 9,43 10,38
Testacea 3,44 2,34 14,29 7,55 9,43
Rotifera 68,98 58,13 50,00 62,26 59,44
¢y Lamellibranchia 1,72 2,34 2,38 1,89 0,94
Cladocera 15,53 16,27 11,90 13,21 15,09
Copepoda 3,44 6,97 7,14 5,66 4,72 ‘
Gesamtzahl 58 43 42 53 106
Rolifera 16,67 14,28 20,00 28,57 30,00
Cladocera 16,67 14,28 20,00 14,28 10,00
Cy Copepoda 66,66 71,44 60,00 57,15 60,00
Gesamtzahl 6 7 5 7 10

Die qualitative Analyse (Tabelle 1) tiber die gesamte Untersuchungs-
Dauer ergibt ein taxonomisches Spektrum, welches gegeniiber der Periode
1978 —1980 (1) etwas erweitert erscheint. Fiir die Primirkonsumenten
liegt der Schwerpunkt bei den Radertieren, gefolgt von Cladoceren Pro.
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tozoen und Copepoden und zuletzt von Lamellibranchia. Bei den Se-
kundédrkonsumenten weisen die Copepoden den hochsten Prozentsatz auf :
es folgen Rédertiere und Cladoceren. Die Dynamik iiber mehrere Jahre
der taxonomischen Zusammensetzung zeigt ein viel schméleres taxonomi-
sches Spektrum auf, als dem Mittel der Untersuchungsperiode entspricht.
Der grosse Unterschied zwischen den Jahreswerten der qualitativeu
Dynamik des Zooplanktons und dem Durchschnitt der Untersuchungspe-
riode beweist die Instabilitit des 6kologischen Gleichgewichts innerhalb des
Golfes und ist auf die Artenfolge im Laufe der 4 Jahre zuriickzufiihren.
Diese Instabilitdt wird auch bestitigt durch die geringe Anzahl konstanter
Elemente im Zeitraum 1981 —1984; fir das Zooplankton ¢, Bosmina
longirostris und  Diaphanosoma orghidani (Cladocera ), Nauplien und
Copepoditen des I —IIT Stadiums (Cyclopida g.5p.); fir das Zooplankton
¢y Acanthocyclops vernalis (Copepoda ).

Tabelle 2

Die Dichte (Anzahl/Liter), die numerische Abundanz (%), die Piomasse vg/l feuchte
Substanz, und die Abundanz der Biomasse (%) des Zooplanktons ¢,

Anz./1 Abundanz
Jahr

pg/1 Cil. Test. ‘ Rot. ’ Lam. Clad. Cop.
1081 56,3 4,26 0,05 19,53 1,60 15,80 | 58,76
504 ,5 0,03 - 2,59 0,12 54,98 | 42,28
ro82 19,1 | 12,42 0,08 15,33 2,60 24,31 | 45,26
1749 ,4 0,01 s 4,97 0,11 72,69 | 22,22
- 130,0 | 2.55 0,70 13,57 0,58 51,57 | 31,03
37480 — 0,01 0,21 0,01 93,24 | 6,53
tos4 123,0 | 25,57 0,31 42,92 0,97 9,99 | 20,24
571.6 0,33 0,01 8,08 0,14 76,11 15,33
_ 1071 | 12,13 3 23, 1,39 35 | 35,5
X o 19811984 i L. Dot w2228 | L39S | B3R
1643 .4 0,03 0,01 2,35 0,06 83,34 | 14,21

Die zahlenmissige Dichte (Tabellen 2 und 3) ist in der Periode
1981 —1984 grosser als in derjenigen von 1978 —1980, ohne aber einem
reichhaltigen Zooplanton zu entsprechen. Fiir das Zooplankton ¢; nimmt
die Dichte von 1981 bis 1983 zu, wann auch das Maximum erreicht wird,
um dann 1984 eine leichte, unbedeutende Abnahme zu erfahren. Im al-
Igemeinen iiberwiegen die Copepoden vor den Cladoceren, mit Ausnahme
des Jahres 1984, wann die Rédertiere an die erste Stelle riicken und die
Copepoden auf die zweite. Das Zooplankton e, zeigt ein Austeigen der
zahlenméssigen Dichte von 1981 bis 1983, um dann 1984 betrichtlich bis
auf ein Minimum zu sinken. Der Mittelwert der numerischen Dichte des
Zooplanktons (¢; 4 ¢,) im Zeitraum 1981 —1984 ist iiber dreimal so hoch
als in der Periode 1978 —1980, was grossenteils in der hydrologischen
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Charakteristik begriindet ist. In den letzten Jahren hat die schwache
Wasserfiihrung der Donau die Aufrechterhaltung eines hohen Pegelstandes
im Stausee veranlasst, was die Entwicklung einer fiir Stagnation typischen
Biozonose begiinstigt, welche reichhaltiger ist als die rheophile.

Tabelle 3

Die Dichte (Anz./Liter), die numerische Abundanz (%), die Biomasse (p.g/l feuchte Substanz)
und die Abundanz der Biomasse (%) des Zooplanktons c,

Anz./1 Abundanz
Jahr
wg/l Rotifera i Cladocera ‘ Copepoda
16,9 85,87 0,12 14,01
1981 g el i -
92,9 36,14 1,43 62,43
103.,9 82,21 0,28 17,51
1982 e S i
455,0 40,48 7,34 52,18
155 ,1 93,28 0,97 5,75
1983 —_ —
1161,6 13,49 67,15 19,36
13,3 94 97 0,75 4,28
1984 - e P —
130,2 77,37 7,68 14,95
Reaoi— | 3 | s | o | 1030
1984 459 ,9 25,83 44,83 29,34

Die Biomasse des Zooplanktons (Tabellen 2 und 3) ist ebenfalls
grosser als diejenige des Zeitraums 1978 —1980. Die Zunahme der Eutro-
phierung in der Cerna-Bucht auf der Stufe des Zooplanktons zeichnet sich
durch Uberwiegen der Organismen hoéherer Korpergrosse (Cladocera,

Tabelle ¢

Die Produktivitit (pg/1/24 h, feuchte Substanz) des Zooplanktons ¢; und ¢,

;‘If\(;fal:l Jahr ©g/1/24 h Rol. Lam. Clad. Cop.
1981 140 ,1 1,6 0,1 121,3 17,1
1982 232,1 9,7 6,5 »185.,3 30,6
e 1983 528,8 3,5 0,1 501,9 23,3
1984 65,6 12,9 0,1 46,2 6,4
Xo 1981—1984 241,6 6,9 1,7 213,7 19,3
1981 10,8 8,1 0,1 2,6
1982 96,6 83,8 5,0 7,8
Cy 1983 150,5 54,3 89,1 71
1984 33,9 32,6 1,0 0,3
X 1981—-1984 72,9 44,7 23,8 4,4

Cil = Ciliala; Test. = Testacea ; Rol. = Rolifera; Lam. = Lamellibranchia; Clad. =
Cladocera ; Cop. = Copepoda.
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Copepoda ) aus, was auch grossere Biomasse hbedeutet. Beim Zooplankton
¢, nimmt die Biomasse von 1981 bis 1983 zu und erreicht ein Maximum,
um dann 1984 ungefahr auf den Wert des ersten Jahres zurtickzugehen.
Dasselbe gilt auch fir das Zocplankton ¢,.  Es fallt auf, dass unter den
Primirkonsumenten die Cladoceren iiber die ganze Versuchsdauer eine
Vorrangstellung einnehmen, gefolgt von den Copepoden und bei den
Sekundédrkonsumenten, die Copepoden mit Ausnahme des Jahres 1984,
wenn sie durch Rotiferen ersetzt werden (kleine Organismen, was geringe
Biomasse hedeutet). )

Die Werte fiir die zooplanktonische Produktivitat (Tabelle 4) errei-
chen dic Hochstwerte in 1983, sowohl fitr ¢, als auch fiir ¢;, Die Maxima
beruhen auf der erhdhten Produktivitit der Cladoceren (¢;) und fir ¢,
auf der grosseren Produktivitit der Rotiferen, mit Ausnahme von 1983.
Vergleicht man die Produktivitdt im Untersuchung-Zeitraum mit derje-
nigen der Jahre 1978 —1980 (2), =0 sind die ersteren grosser, ohne aber
die Einreihung der Cerna-Bucht als Okosystem mittlerer Produlktivitit
zu beeintrichtigen.

Quantitativ ist eine Zunahme der Werte von 1981 bis 1983 zu ver-
zeichnen, wahrend 1984 ein Zuriickgehen auf die Lage von 1931 erfolgt,
was seine Brkldrung in der Fluktuation des Trophizitdtsgrades findet.
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The hook grew up of a symposium organized at the 1983 annual meeting of the Ameri-
can Society of Ichihyologists and Herpetologists at Tallahassec, Florida. 1t consists of 18 chap-
ters, written by 27 authors most of them Americans, a few from otlier countries (England,
The Netherlands, Uganda, Malawi, South Africa); all bul one are ichthyologists, the excep-
tion being E. Mayr. Four chapters deal with general problems of species flocks, the others
being devoted each to one group of fishes or even to a single aspect of the problem in one fish
group. The introductory chapter by E. Mayr (Evolution of Fish Species Flocks : A Commentary)
reviews the general problems of species flocks in relation to modes of speciation, evolutionary
theories, adaptive radiation, competitive exclusion. In discussing the term ¢species flocks”,
Greenwood defines it as a strictly monophyletic taxon ; the same family or other higher taxon
can encompass several species [locks in the same lake ; Ribbink defends the opposite viewpoint,
considering that a flock includes all the species of a family, order, etc., endemic to a restricted
area.

Seven of the 14 special chapters arc devoted to cichlids from the great African lakes,
two to the silverside genus Chirostoma from Mexico, one to each Lake Lanao cyprinids, the
Andean killfish genus Orestias, cyprinodonts Irom a Mexican lagoon, the small species flocks
from northern temperate lakes and another to an extinct group, the semionotids from the
Mesozoic lnkes of North America. One of the seven cichiid chapters (by Greenwood) is rather
theoretical ; the author points out thal the Lake Victoria haplochromine flock (or {locks)
<appear lo be an cutstanding example of an extant punctuational evolutionary phase’ and
sprovides little evidence for the effects of natural selection or of specics selection in  its origin
and development’. Liem and Kaufman consider that the polymorphic cicid Cichlasoma min-
ckleyi represents a stage of divergence in speciation’, i.c. they adopt the heterodox viewpoint
that morphs of polvmorphic species may get reproductive isolation through a mechanism of
ecological sympatric speciation.

The various chapters of the book consider not only the morphological characters of thc
species dealt with, but also the biochemical ones (cyprinodonts frem Laguna Chichancanab,
Lake Victoria cichlids), Teeding habits (various African cichlids), sexual seleclion (African ci-
chlids), breeding habits (again in cichlids). The viewpoints of the various authors differ : some
defend tihe allopalric, others the svmpatric speciation model. A single paper makes references
to species flocks in other animals than fishes : that by Dominey on the effect of sexual selec-
tion and life history on speciation in African cichlids that makes comparison wilh Hawaian
Drosophila ; It would have been especially interesting to make thorough comparisen above al]
with olher freshwaler animals, such as prosobranchiate snails and especially amphipods,
The valuable contribution by Echelle and Echelle on the Chirosloma species flock from ihe
Mesa Central of Mexico mentions only briefly that two other lincages of fishes (the cyprinodont
family Goodeidac and the cyprinid genus Algansea) wnderwent a phenomenon of active specia-
tion in the same area; a comparison at least of the ranges of the numerous Chirosioma and
goodeid species (all endemies with restricted ranges) would have been very suggestive. When
discussing the cyprinids from lake L.anao, Korniield and Carpenter compare, the three extant
(or surviving) Puntius species considering that the 14 or 15 others hecame extinet; no firm
position is taken about the opinion, expressed by other ichthyologists, that the presumed ex-
tinct species (some of them ascribed to distinct genera) actually are imaginary, based on aber-
rant specimens or on extremes of a continuous series of variation.

The last ehapter, by the two editors of the book “Who’s Tending the Fleck”, concludes
that the extinction of all lakes and of their whole fauna (endemic and on endemic species as well)
is inevitable.

The hook represents the last comprehensive summary of the various problems raised by
one of the most fascinating and controversed phenomenon of speciation and evolution,

P. Bandrescu
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