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CONTRIBUTION . TO THE KNOWLEDGE OF THE
CAMPYLASPIS SPECIES (CRUSTACEA, CUMACEA),

: TROM THE SOUTHERN LITTORAL WATERS OF BRAZIL.

MIHAT BACESCU and IORGU PETRESCU

On décerit trois nouvelles cspéccs de Campylaspis — C. brasilianus, G. antipai et
C. holthuisi — des eaux littorales ‘brésiliennes du sud de Rio de Janeiro.

INTRODUCTION

In a small collection of Cumaceans from the southern littoral waters
of Brazil sent to us by Mrs. Orane Falcao de Souza Alves, we also iden-
tified several Campylaspis species. The material was collected by the
Brazilian expedition ‘“Geocosta Rio I’ off the Araruama lagoon in
March 1986 from a depth of 100 m. The expedition was organized by
the University of Rio de Janeiro.

Campylaspis brasilianus n.sp.
(Fig. 1 A—1J)

Diagnosis. Cumacean with a more or less glabrous, breakable inte-
gument ; carapace with slight tubercular round prominences. \ld\llhped
IT with four dactylar spines, much exceeded in length by the spines which
prolong the distal corner of carpus. From the distal median corner of
ischio-basis a feathered seta starts which is curved over the rest of the
articles and is longer than all of them together. Maxilliped ITI is armed
with short and thick spines on the median side of the middle articles.
Two short feathered setae start from the outer distal angle of the basis.
Pereopod I with finger-shaped dactylus as long as carpus.

Description of the adult female

. Material : one ad. 2 from St. D5 2A collected by the ‘“‘Geocosta
Rio 1I” expedition, 25 III 1986, 60 m, sand, gravel.

Size : 4.7 mmm.

Integument breakable. Carapace with fine tubercular prominences,
is longer than the pleon (Fig. 1A); it shows a deep lateral lower fold which
starts near the antennal notch and goes up obliquely exceeding the middle
of carapace and a lower fold which is gradually wider being (ml[uxed for
the groove of the lower posterior thicker side of carapace.

Frontal lobe, wide; ocular lobe with three little lens (Fig. 1B).
Pleon with sharp e\tl emities of segments — only the last ones are normal.

Antenna common to the genus (Fig. lJ) with two-articulated big
flagellum and the little one hdldl\' digtinguishable.

Maxilliped T (Fig. 1C) devoid of the little distal article which is
present in some species (eg. . bulbosa Jones) ; it only shows two hairs
on the inner edge and punctiform areas on the rest.

JEV. ROUM. BIOL. — BIOL, ANIM., TOME 3!, N° 2, P.65 — 71, BUCAREST, 1989
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Maxilliped II (Fig. 1D) with an enormous feathered seta which
starts from the median distal corner of ischio-basis, describes an ¢S’
and ends in long barbs at the level of carpus. ‘%tlotchod this seta exceeds
the rest of the fulmles phanera included. Carpus with one simple seta,
not two as in most ('runp;/laspz.s- species. Dactylus with four subequal
spines, the spine of carpus is thick and its dorsal seta exceeds the dac-
tylar complex of spines (Fig. 1D).

Mazilliped 111 armed with short and thick spines on the median
edge. Carpus and merus with only several outer spines. Two short fea-

thered setae start from the outer distal angle of the basis. (Fig. 1 E)

Pereopod I (Fig. 1I%) shorter than pereopod IT and shows nothing
special. Pereopod II has the characteristic curvature of the terminal
articles, (Fig. 1G) with cylindrical dactylus (finger-shaped), almost as
long as carpus and pl()\'l(l(‘d with various phanera (Fig. 1H) but devoid
of an apical apophysis.

y Pereopods IV and V, each with one inner seta on the middle ; car-

" pus, merus and ischium, each with a short seta on the outer sides. On
the long ischium four feathered setae which do not exceed in length its
diameter.

On pereopods III—V, there are nine hairs on basis and dactylus
iy continued by a straight pro\mmllv swollen claw and a much thinner
seta — par allel and eq ml in length ; their tip is also reached by the long
seta of propod.

Uropods massive (Fig. 1J) ; the peduncle, six times longer than their
diameter, slightly exceeds in length the last two pleonites and is 2.6 times
longer than its exopodite. The latter exceeds the endopodite and shows
five growing spino.\' (Fig. II).

Holotype : @ deposited in the Crustacean Collection of the ‘“Grigore
Antipa” Musewmn of Natural History under no. 737.

Derivatio nominis : the name is given after the collecting place — the
southern littoral waters of Brazil.

In the same sample with . brasilianus were also collected many
Leptostylis elegans n. sp. and 2 Diastylis geocostae n.sp. (1)

Remarks. The dactylus of the pereopod 2-cylindrical and as long as
carpus-and the long seta of ischio-basis remind of C. tuberculate Mura-
dian, - 1976 (.‘) the uropodal peduncle, short and thick, hardly longer
than the rami. as well as the morphology of mr\_\llhped II remind of
C. bacescui Muradian, 1976. The ratio between the caudal parts and the
long feathered seta of the ischio-basis resemble the one in O. bulbosa
Jones, 1974 (2).

Campylaspis antipat n.sp.
(Fig. 2A — K)

Diagnosis.. Integument elastic, smooth, non-calcareous. Carapace
finely reticulate with a lateral fold that starts from the base of A,. Maxil-
liped 1T with 4 equal spines whose length is exceeded by the apical spine

{rs s 0 : of propod. Pereopod 2 with ch(tvlux of finger- shaped type, but short
| Ay * 7 Gampylaspis brasifianus n, sp, o S (not even as long as half Lhccalpus)qnd with a speclal apical microstructure.
E, maxilliped 111; T, pcuo(l;](l)?lpalcc’ é" tergal view; C. maxilliped 1; D maxilliped 11 Uropods massive ; peduncle 4 times thicker than its diameter, about as
i G, pereopod 11 I Jiteinte ; | 3 2 o
uropod and tL]hO]]p J, aan,n;ts dactylus, magnified; I, loft long as the last t\\() pleonites and a little longer than 1tx endopodltb
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A, male, in lateral view
liped II: F, maxilliped 111 ;

J, dacty
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lus of pereopod I, magnilied ;

K, dactylus
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B 13, carapace, in tex gal vie v, G, ante 1ul¢ ] maxillipec I, me 1-
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I, right uropod and telson;
ol percopod 11, magnilied.
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Material : one pd of 2.6 mm from St. D2 3A, 40m, 25 III 1936,
from sandy bottom.

Description of the semi-adult male

Integument elastic, non-calcareous. Carapace finely reticulate, @
bit shorter than pleon ; it shows (Fig. 2A) a lateral fold (sulcus) which
starts at the level of the antennal insertion and goes up obliquely
growing deeper so that in frontal and ventral view the carapace seems to
be slightly strangled towards its middle, but in tergal view, the extremi-
ties of sulei are hardly seen (Fig. 2B). Optic lobe small and poorly
marked. Antenna of ¢ommon type, with two-articulated big flagellum,
with short aesthetases and one-articulated little flagellum. Antennule
(Fig. 20) is typical of the developing male. \

Maxilliped I as in Fig. 2D, without apical apophysis. Maxilliped
1T with four more or less equal dactylar spines which are much exceeded
by the thick propodal spine and by the seta which starts from the side

~of propod. Carpus with two leng naked setae common to the genus. Merus

with a curved feathered seta ; ischio-basis with a straight feathered seta
(Fig. 2E). Maxilliped ITT common to the genus (Fig. 2IF); worth men-
tioning are only the two strong feathered setae that start from the distal

median angle of ischio-basis, onelof them reaching the level of dactylus.

Pereopod I, almostas long as the second one, armed with many
feathered setae with long barbs on the outer side of the articles and only
simple setae on their median side, except for two feathered setae on the
median angle of ischio-basis (Fig. 2G ; dactylus Fig. 2 J).

Pereopod IT also with finger-shaped dactylus which does not reach
even half the length of the article ; it is only a bit longer than the propod
and the special morphology of the apex makes dactylus seem broken.
In fact, it ends in an elongate and sharp outer part which bears two, tiny
spines and a short one provided with even shorter spinules and a weak
apophysis. For the rest of phanerotaxy, see Fig. 2H and K.

Pereopod IIT and IV show incompletely developed exopodites
(still embrionary —juv.d); inexchange, the exopodites of anterior pereo-
pods and those of maxilliped ITI are well developed, each with three fea-
thered setae as long as the whole endopodite.

Uropods thick, massive, with little hairs on the median side and a
slight serration all over ; peduncle, 4 times longer than thicker, exceeding
a little the length of the last two pleonites taken together; it is only a
little longer than its endopodite and is naked (ratio 8:6). Exopodite
shorter, but relatively wide. Endopodite with 7 inner spines which gra-
dually grow up to the apical one (Fig. 2 1).

Holotype : 3 deposited in the Crustacean Collection of the “Grigore
Antipa’” Museum of Natural History under no. 788.

Derivatio nominis : the species is dedicated to the memory of the
great Romanian hydrobiologist Grigore Antipa who organized and for
50 years led the Museum which bears his name.

- Remarks. Maxilliped II with moderately long ischio-basis and an
enormous apical feathered seta which exceeds in length the rest of seg-

“ments. It might be only compared to . aculeata Jones or to C. bulbosa




MIHATL BACESCU, IORGU PETRESCU

o Fig. 3. — Campylaspis  holthuis; n. sp. @
3 ‘apace, in tergal view : B, maxill i l
gdra] » By maxilla I; G, illi ;

II; F, its dactylus, magnified ; ,G, percopodcL\lf“'axl“lpmI i

- i » maxilliped IIT E, -pereopod
arrow indicates the medio-sternal apophysis of th ‘

H, first two pleonites, i
o ) S, in lateral view ; th
e first pleonite ; I, uropod and last pleonitc(.3
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Jones (4). Few species show such a wide uropodal endopodite like the
one of (. antipar and a peduncle 4 times thicker than its diameter.

Both C. brasilianus and C. antipai belong to the group of the spe-
cies with a short and thick uropcdal peduncle and with a finger-shaped
dactylus on pereopod II; the same applies to C. holthuisi.

Campylaspis holthuisi n. sp.
(Bigv3A —d) -

Diagnosis. Cumacean belonging to the group of the previous species,
that is'with dactylus of pereopod 2 twice shorter than carpal article and
with a special microstructure of apex. Maxilliped IT with a short feathered
seta on median apex and one on merus; only two little dactylar spines,
3—4 times shorter than the long apical spines of propod. The base of
uropod, as long as the last three pleonites taken together, is much finer
(6 times its diameter) and 1/3 longer than its endopodite Maxilla IT with
one flagellum which is more than twice longer than its base.

Holotype : ad. @ ibid no 789. .
Derivatio nominis : Dedicated to the distinguished Dutch Carcino-
logist, Prof. L. B. Holthuis.

Campylaspis  holthwisi ave collected in station E 1, 1 A, 60 m.
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| Hen v it e VICARIANCE BIOGEOGRAPHY AND HOLOGENESIS
i o i . 5 el "AND THE SIGNIFICANCE OF “DISPERSION”

| B Ay VERSUS DISPERSAL o

s

i PETRU M. BANARESCU

Tt is unjustified to try to couple Rosa’s old theory of hologenesis, based on the
erroneous  belief that species split automatically, within their whole ranges
(even if disjunct) into, two daughter species with sympatric ranges, with vicariance
biogeography, that starts from the fact that speciation is usually a consequence
of geographical isolation, sister species having initially vicariant ranges. The term
“dispersion”, i.c. the moving of individuals within the established range of the
j species has a different significance than dispersal (range extension) only if the
; range is continuous, not interrupted by barriers.

(1 : ‘ In his major works (4, 5), Croizat as well as the leading proponents
| ; o of vicariance biogeography (6, 7, ete.) assert that their biogeographical
i » i iy conceptions bear similarity with Rosa’s (9, 10) theory of hologenesis
and consider Rosa a forerunner of their own ideas.
. Actually, vicariance biogeography and hologenesis share a single
\ : f common viewpoint : that ranges of species and of lineages become gra-
f dually smaller. Thisis but a minor similarity. Much more important is the
manner in which the two biogeographical schools explain the relations
| between ancestral and descendant species. {
,» Croiziatians and vicariance biogeographers start from the undispu-
’ table fact that speciation normally is, at least in biparental organisms,
, a congequence of the appearance of a discontinuity in the range of the
f mother species (a barrier, wide-scale extinction, ete.) that interrupts the
! gene-flow and determines divergent evolution of the isolated populations
| or groups of populations. This opinion is fully consistent with the achie-
- Z vements of population genetics and with the synthetic theory of evolu-
' i tion, in spite of the fact that many of the founders of this theory (G. G.
Simpson, E. Mayr ete.) are dubbed ‘‘dispersalists” by croizatians and by
vicariance biogeographers. Actually, proponents of the dispersal biogeo-
graphy school empbasize the importance of geographical isclation and the
evolutionary significance of viecariant species, too, differing from vica-
riance biogeographers only by accepting that geographical isolation is
‘ ' Nl often the consequence of dispersal across a preexisting barrier, or that
i » = barriers often isolate colonies from recently occupied areas, ete.
il : { Just on the contrary, Rosa’s hologenesis theory is based on the
i < ; é quite strange opinion, not supported by any facts, that speciation is a
I ; | congequence of some misterious inner factors, which determine an instan-
I - ; taneous splitting of the mother species within its whole range into two
' daughter species. Has the mother species a disjunct range, does each of
the daughfer species inherit the same range? Rosa cleary asterts this
; . onp. 290 of the French translation (10) of his book first printed in Ttaliai.
' | (9): “Done pour nous chaque espéce a nécessairement apparu sur toute:
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accept that such a complex phenomenon often takes place in nature?
Accepting hologenesis this phenomenon offers the only possible explana-

tion of the very numerous cases of sister species with vicariant ranges.

Populations genetics was inexistent in 1918 when Rosa wrofe his
book (9), and very little was known about speciation mechanisms ; Rosa
i justified in having emitted his theory. It is on the contrary unjustitied
o resurrect itin the 1960s and 1970s and to try to couple a theory strictly
based on the exclusive acceptance of sympatric speciation with one based
primarily on allopatric speciation.

Ttis curious to note that vicarianists are more concernedin denying or
at least minimizing the biogeographical role of. dispersal than in empha-
sizing the primordial importance of geographical isolation in speciation.
Croizat (4, 5) criticizes or ridiculizes Mayr’s “double colonizations?’ —
which are among the more serious arguments in favour of the role of geo-
graphical isolation in speciation, as well as the circular overlap without
interbreeding of the extreme members of a continuous chain of intergra-
ding subspecies (the- case of Parus major/cinereus/minor) — another
beautiful example of geographical speciation. On the contrary, he more
or less endorses: Rosa’s hologenesis that is totally incompatible with geo-
graphical speciation and mentions Bouvier’s (3) work on Atyidae as
worth consideration. Bouvier's classification is far from being phyletic :
he asserts that several extant genera derive from Xiphocarts (another
extant genus), that various species of Ortmannia and of Atya originated
from distinct. species of Caridina. No biogeographical conclusions can
evidently be based on such non-plyletic systematics. ;

Another example how denial of dispersal finally leads to denial
of ‘geographical speciation and acceptance of sympatric speciation 1is
offered by the papers of Balon et al. (1) who record for the first time the
occurrence of the fish Gobio albipinmatus in the upper Danube basin.
Balon et al. do not claim any adherence to the vicariance biogeography
school, but express an opinion similar to that of extreme vicarianists
who oppose any acceptance of dispersal. They suggest that the G. albr-
pinnatus population of the upper Danube did not originate through
upstream dispersal from the basin of the middle and lower Danube (where
the species actually is much more frequent than in the upper reach of
the river), but originated in situ (sympatrically) from the population of
G. gobio. It is worth mentioning not only that there is no barrier between
the upper, middle and lower Danube preventing the free movement of
specimens, but also that G. albipinnatus is not endemic to the basin of
the Danube, being present also in the basins of the Dnjester, Dnjeper,
Don, Volga, Vistule rivers and in lake Ilmen (2). And it is not very clo-
sely related to G. gobio, its presumed ‘‘ancestor” according  to Balon
et al. ; its closest relative is G. Lessleri, a species present in the basins of
the Danube, Dniester, Vistule and Vardar rivers (in the three former
it lives sympatrically, but in a large measure not syntopically with G.
albipinnatus). Other close relatives inhabit eastern Tanscaucasia and the
north of Hast Asia (2); G. gobio is more distantly related to this group
of species. If G. albipinnatus originated in the upper Danube basin through
sympatric speciation from G. gobio, did it originate in the same manner in
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the middle and the lower reach of the same river and in the six other
river basins in which it lives? Can the same species have originated in
at least nine distinet areas from the same ancestor that is not its closest
relative ? By refusing to accept any dispersal, one become sforced to adopt
such absurd explanations.

Trying to deny or to minimize the biogeographical significance of

dispersal, Platnick (8), one of the leaders of the Vicariancebiogeography'
school, restricts this term to the spread of a taxon = “from
its previous established range to a different range”, i.e. to range extension.
He proposed the alternative term ‘“dispersion” for the “property of indi-
viduals ... to spread from their place or origin to other locality”, i.e.
the movement of individuals within the established range of the species,
including recolonization of localities in which the species had initially
lived and later disappeared. He exemplified this distinetion with the case
of the Krakatau island that was recolonized after the 1883 volcanic explo-
sion by species which had been present on theisland , prior to the explosion
and the culoninzation of the recently emerged Surtsey island by species
present in the surrounding islands,

Actually, ‘“dispersion” has another biogeographical significance,
viz, that of dispersal, only if the established range is continuous, not
interrupted by barriers. The example of the Krakatau island is not to
the point. Prior to the voleanic explosion the island was inhabited by
numerous species of animals and plants present also in Sumatera, Jawa,
ete. and other islands of western Indonesia; the apparently continuous
ranges were actually interrupted by the numerous sea arms separating
these islands. And how did the species become established in all these
Island ? There were two possibilities : (1) during the sea-level lowerings
in the glacial periods of the Quaternary, when all the islands of the Sonda

shelf were confluent with one another and with the Indo-Chinege main- -

land (the vicariance model); (2) in the present-day geographical condi-

tions, by crossing the water barriers between the various islands (the

dispersal model). The species which colonized Krakatau after the voleanic

explosion proved to be able of trans-marine dispersal ; if they could cross

the water barriers after 1883, they were able to do it also hefore that year

and their older occurrence in the various Indonesian islands can be a

consequence of trans-marine dispersal. If, on the contrary, certain Spe-

cies had been formerly present in Krakatau and did not yet recolonize the

island, one is justified in considering them unable of trans-marine disper-

sal and they former occurrence proves that they were relicts at least from

the last (Wiirm) connection of the Indonesian islands with the mainland.

Numerous species of primary freshwater tishes, erayfishes, uniona~

cean mussels and large-sized proscbranciates, unable of active or passive

dispersal through salt water or by land, are present in the drainage areas

of several river basins on the same continent, Their ranges seem, when
plotted on a map, to be continuouns ; actually, however, they are disjunct,
being interrupted by the watersheds hetween the river basins, which,
even if very narrow, are uncrossable barriers for these animal groups.
The occurrence of the same species in fwo or more river basing proves

that the species were extant and present in the area befote the establish-

SIGNIFICANCE OF “DISPERSION” VERSUS DISPERSAL

i ' : o ishme f the
ment of the present hydrography, i.e. that after %he'bbm}:);gag}é;tcg; ftl “
lhe riveri s been modified through river captures, col ‘
ecies the riverine net has . oy Yor SARUIeR Q0B
i?lcec of the lower reaches, etc., allowing the spread of the species in 1
which belong now to distinet drainage basins.
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LE PROBLEME DE LA SPECTATION COMME RESULTAT DU
CROISEMENT DE CERTAINES ESPECES DU GENRE
ALOPIA (FAMILLE CLAUSILIIDAE, GASTROPODA,
PULMONATA)

ALEXANDRU V. GROSSU

The paper enumerates some changes in the gastropod shell, torsion, noticed at
certain species both in nature and in laboratory which can raise for discussion the
existence of amphidromia. Butfthese are presented as sporadical appearances and
do not lead to the formation of new species. The author insists on some observa-
tions from nature and laboratory experiments, when some dextral and senestral
species of the Alopia genus can interbreed among them creating bastards which
can subsequently become half-species or sub-species — therefore a speciation
phenomenon. The author insisted on these interbreedings and on bastard crea-
tion as there were some contrary opinions econcerning this problem as well.

Selon la conception actuelle, ’espéce représente une formation sur-
individuelle, donc une population, & certains caractéres morphologiques,
pshysiologiques et biochimiques communs; c¢’est une unité génotypique
a un certain métabolisme, capable de se conserver pendant le processus de
reproduction et par 'accouplement il en résulte des descendants fertiles
avec le méme aspect. Pourtant, & cause de certaines modifications du
milieu ou par I'isolement géographique, souvent, une partie de la population
qui forme une cspéce peut recevoir de nouveaux caractéres en créant
ainsi des sous-espéces ; celles-ci peuvent devenir de nouvelles espéces par
I’accentuation de certains aspects morpho-physiologique et par la selec-
tion. C’est le processus de la spéciation qui a conduit & ’explication de
Porigine et de ’évolution des étres vivants. Mais celui-ci n’est pas le seul
phénomene qui se trouve. 3 l'origine des espéces.

On. sait déja que toute espéce a une certaine aire géographique. A
la limite de cette aire, dans les zones de tangence avec les espéces allopa-
triques, mais aussi chez quelques espéces simpatriques, on peut trouver
des croisements entre les espéces appartenant parfois méme & des genres
différents, soit des plantes, soit des animaux, ayant comme résultat des
hybrides ou des batards. D’habitude ceux-ci vont avoir des caractéres
des deux parents, mais parfois des caractéres dominants d’un, seul parent.
Les nouvelles formes apparues sont capables de s'adapter spéclalement
au milieu, en obtenant de nouveaux caractéres et formant des popu-
lations spéciales, donc de nouvelles especes en cours de transformation, nom-
mées des formes spécifiques latenies selon P'expression de Zavadski (13).
Les individus résultés peuvent se croiger fertilement entre eux s’aveérant
complétement stériles avec les deux formes parentales d’olt ils provien-
nent. Selon Paffirmation de Zavadski, on a obtenu de telles formes cons-
tantes aussi expérimentalement, & savoir des formes autoreproductrices.
On peut conclure done que la spéeiation peut dtre obtenue & la suite de
eroisements d’espéces différentes et sur ce probléme nous allons faire
quelques considérations. ¢

A partir de ces affirmations i caractére général, nous allons com-
Prendre les croisements qui ont lieu en nature, vérifiés et expérimentés
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1)

en laboratoire, concernant le comportement de certaines e péces du  genre
Alopia H. et A. Ada}ns 1855. Lies espéces de ce genre sont 1-épanduesbdavn§
les ngrpajtes Roumaines ; elles ont a coquille & torsion dextre et senestre
sont isolées du point du vue géographique, mais on peut les trouver rare-’
ment ensemble. Quelques-uns de nos travaux (3—4) ont montré que
cette. torsion a g@énéré de nombreuses discussions contradictoires. K
A, Bielz, S. QI(’ssin et A. J. Wagner ont considéré dans leurs études q:m1
(:el’tal.nes especes peuvent avoir la coquille tant dextre que senestre, done
amphidromique. La plupart des spéeial stes tout de méme, parmi les-
quels K. A. Rossmissler, J. Charpentier, A. Schmidt, O, I’a’oottg‘or M.,
Kimakowicz, 1. Soos et beaucoup d’autres, au contraire, ont cohsi(’léré
lgs formes dextres et celles senestres commne appartenant a des especes
différentes, i '
Apres observation et détermination des especes, des caractéres
conghyhologiques, anatomiques et biochimiques (4—6), tout comme
apres les observations en nature et les expériences e laboratoire faites
par M. I. Szekeres (12) et H. Nordsieck (9), on a constaté que vraiment
il y a deux cajcégori'es d’especes, les unes dextres, los autres senestres, &
dlstrlbl_ltlonvdetermmée bien géographique et avee un contenu ou pré-
sence riches et divers dans les Carpates. Ce probleme était considérd déti-
nitivement solutionnd, bien documenté et accepté par les spécialistes. Ily
@ pourtant une étude éerite par Dochita Tupu et Maria Blujdea (7) qﬁi
3;19porte_ quelques \hyp_othéses opposées, contraires, conservant Povigine et
L ex,roh.ltlon des especes du genre Alopia. Oes autours arrivent 3 la conclusion
quaujourd’hui il n’y a que des especes provenues des formes ances-
trales et adl.nettent aussi leur amphidromie. Ces auteurs sont & leur uni-
que et premier travail sur le groupe des Clasiliidés ; elles abordent un pro-
bléme tres difficile de phylogénie prouvant ne pas connaitre les especes
de ce genres; elles font de nombreuses erreurs ot leur arguments sont com-
pletement non fondés, ; '
i Le probleme de Pamphidromies non seulenent chez le genre Alopia
a prgoo(}upé pourtant certaing chercheurs et on est arrivé & des 1’ésu1tat.s"
ﬁl’es intéressants ; on, sait, par exemple, que chez de nombreuses especes,
Qang une popula:hpn homogene, il peut apparaitre des exemplaires &
torsion inverse, soit chez les formes aquatiques, soit chez les formes
terrestres. De telles apparitions sont rares pourtant sporadiques, et on
ne ‘c‘opnaitvpas encore les causes qui les déterminent. A. Franc ’dans le
Traité de Zoologie P. P. Grassé (1968), cite plusieures observ;u;ions et

experiences faites par de nombreux spéeialistes sur le probleme de I’am-

phlgl’om{ef Cette torsion inverse de la coquille apparait aussi chez les
es;)e_ees élevées en 1a.bor_atolre. Ainsi — un cas parmi beaucoup d’autres
(N."Botnariuc, Al. Negrea et St. Negrea) (12), observant dans un aquarium

-1 p ‘m . £l 7% . 7 s
Pespoce Fagotia esperi Fér., (dextre) ont signalé I'apparition de certaines

formes senestres. Ainsi, la’ population présente les deux formes, sans
autres modlAfl,catlons de la coquille, comme dimension, couleur, ou orne-
mentation. D’une valeur particuliére sont également les observations

et les expériences génétiques’ faites par Bd. Degner (1) sur TLaciniaria

%plwam Mtg (, \=,__Bal,ec% bipljicam ), senestre, étevée dans un terrarvium.
a consta.’ye. qu’a 1 intérieur de la population apparaissent des exemplaires
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a torsion inverse. En étudiant ensuite les deux catégories de formes, il

- observe le:croisement des formes dextres avec celles senetres sans aucune

difficulté, les descendants ayant toutes les deux formes de torsion, en
certains pourcentages. Degner a démontré done qu’au laboratoire peuvent
apparaitre des formes 2 torsion inverse et que ces formes peuvent se
croiser, donnant des descendants. On a constaté aussi que,bien qu’a
torsion inverse, les animaux n’ont pas d’autres caracteéres différents.

I’apparition dans une popula*ion, soit en nature, soit en laboratoire,
de certains exemplaires & torsion inverse et la possibilité du croisement
de ceux-ci conduiraient certainement a la possibilité de Pexistence des

~ formes amphidromiques. Mais ces apparitions sporadiques, spontanées

ne forment pas de populations homogenes ; elles représentent des ébran-
lements de 1'hérédité seulement chez certains individus et il ne s’agit
pas de l'existence de nouvelles espeéces. Quant aux especes du genre
Alopia, il s’agit d’un aspect particulierement différent qui conduit au
phénoméne de spéeiation. Pour expliquer et comprendre ce phénoméne,
cn va partir de certaines observations faites en nature et puis en labora-
toire.

Des 1936, nous avons collecté du massif Bucegi, de la vallée de la
Talomita, a Cheile Tatarului, certains exemplaires du genre Alopia a
;aractéres particuliers, variés, non stables. Tei on rencontre les aires de
distribution géographique de deux espeéces bien connucs : Alopia strami-
nicollis Charp. (senestre) et Alopia livida Menke (dextre). Elles différent
beaucoup, non seulement par la torsion, mais aussi par d’autre caractéres
conchylilogiques et anatomiques. Aingi, A. straminicollis a le clausilium
et une armature aperturale complexe, pendant que chez A. livida le
clausilium est absent et la dentition de Pouverture est beaucoup simpli-
fide, avec les plis palataux absents (Fig. 1). 11 y a aussi certaines diffé-
rences de Pappareil génital, représentées par le prolongement différent du .
vagin, du vas deferens et du réceptacle séminal (Fig. 2). Mais, a part ces
espoeces avec une aire géographique et des caracteres bien établis, constants,
on a collecté de la méme place des exemplaires senestres, chez lesquels
Parmature de Pouverture était beaucoup simplifiée, ayant seulement 1—2
plis palataux variés comme dimension, & clausilium réduit, atrophié ou
méme absent. RB. Kimakowicz (11) a déerit ces formes comme une sous-
cspece indépendante, nommée Alopia straminicollis tumide. Personnel-
lement, nous n’avons pas accepté 'exigtence de celle-ci (3) car les exem-
plaires que nous avons collectés présentaient une grande variation, tant
au clausilium qu’aux plis palataux, variation reconnue aussi par Kima-
kowicz dans sa description. I’apparition de ces formes en nature & carac-
teres non stabilisés est, selon notre opinion, le résultat d’un possible croi-
sement, au contact de deux espéces. Mais cette hypothése n’avait aucune
base expérimentale. Pour la premiere foig M. I. Szekeres (12) confirme,
a partir de certaines observations répétées en laboratoire, que ces espdees
dextres et senestres, collectées de la zone respective peuvent se croiger
entre elles donnant des bétards & caractéres particuliers. Plus tard’
H. Nordsieck (9) a repris ces expériences el observations en laboratoire,
concernant la possibilité de la batardisation des mémeespéces.
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H. Nordsieck (9) a étudié non seulement la possibilité du eroise-

ment de ces deux especes (Alopia straminicollis et Alopia livida ), mais

. aussi d’autres especes. Bientot, Nordsieck (10), reprenant ce probleme,

‘| a constaté Pexistence des croisemente entre les especes Alopia helenae et

. Alopia canescens mauritii et il décrit méme une nouvelle sous-espéce :

 Alopia helenae interjecta, qu’il considere comme un résultat et descendant

L de la batadisation, la premicre dextre avec clausilium et plis palataux,

| la deuxieme senestre, sans ces caracteres. Done la batardisation peut

. conduire a Détablissement de certains caracteres mixtes et a 'apparition
des sous-especes.

Nous jugeons utile une analyse plus attentive des résultats de Nord-
sieck (1978) et nous allons citer quelques-unes de ses affirmations : « Sze-
' keres stellt mit Rechtfest, dass es zwischen des linksgewunden (= L —
| Form) straminicollis Charpentier tnd rechtsgewunden (=R TForm) lwvida
. Menke an verschiedenen Stellen der Bucegi-Gebierge Bastardformen
: gibt, die sich dank der betroehtlichen Unterschiede bei der Formen in

(g

| I Fig. 1. — A = Alopia straminicollis mon i i { i

}' i e Ty A8 sire 0l acha Kimakowicz; B = : 3G . X .

| Alopia libida livida Menke (la coquille enticre of le dernior P der Ausbildung des Clausiliars leicht nachweissen lassen. Das Auftreten
1 f Paperture). : ‘ von Bastardformen ist nach meinen Untersuchungen bei weiteren L—R—

lischkeana Charpentier) und in Ciucay (canescens Charpentier-nefasta
Kimakowicz) ». H. Nordsieck montre ses observations in terrariums spé-
cialement construits, dans des conditions optimales. Dans ces terrvariums
| on a mis des especes différentes, dextres et senestres, dans 1’un d’eux
! A. straminicollis et livida et dans Pautre A. canescens et ‘A. helenae; on a
observé leur comportement pendant sept mois. Voila ce que Nordsieck
dit : « Kopulationen der Tiere wurde mechrfach beobachtet ... Am
31.XII ein Parchen canescens-helenae, und am 18.I1 ein weiteres dieser
Arten. Der Verlauf der Kopulationen unterschied sich, soweit erkennbar,
nicht von der normalen. Degner (1) bewies bereits, dass L-und R Indi-
viduen von Balea biplicala kopulieren konnen ».
A la suite de ces expériences faites par Szekeres et Nordsieck nous
' nous sommes expliqué ’existence des formes d’4dlopia que nous avons
k rencontrées en nature, présentes dans notre collection et que nous n’avons
| pas considérées comme des especes ou sous-especes. Donc nous avons
i accepté le phénomene de la batardisation comme possible en nature,
1 prouvé expérimentalement, et nous avons introduit dans un de nos der-
; niers travaux (4) Pexistence des batards. Nous avons insisté sur ces expé-
; riences et observations en nature, car il y a certaines opinions contraires.
i Dochita Lupu (8) n’est pas d’accord avee ces résultats et veut soutenir
ses affirmations dans un style polémique, non scientifique. Voila quelques
; passages cités de son étude : « Nous nous demandons si, avant d’adopter
: cette interprétation, Pauteur .. .(ici il s'agit de I’étude de 1981 de Al. V.
Grossu) ...s'est posé la question si Paccouplement des formes dextres
avec les formes senestres est possible sous D’aspect mécanique? Kst-ce
que l’accouplement est possible entre deux individus qui ont orifice

[l :

| HEH N |

‘ ' RIS ‘= Parven zu becbachten, z.B. von Piatra Craiului (glorifica Charpentier-
r'
|

At

| | g ;
i ~ génital 'un du coté droit et autre du cOté gauche, méme 8’il appartien-
Iig. 2. — Appareil génital de: A = Alopia livida livida - nent ala méme espéce? ». Puis Dochita Lupu dit, trés convaincante : «si
Menke ; B = Alopia_straminicollis ' monacha Kimakowicy | Pauteur avait poursuivi dans la nature le mécanisme de 'accouplement.
5 . chez la Gastropodes terrestres, il n’aurait pas émis 'hypothese dela batar-

| |
| |
G y Al
‘ [k Apd': alzfan(}lx du pénis; At = atrium ; B = bursa: Div
(] = diverticulum ; P = pénis; DRS = ductus ' réceptaculum dision chez ) i etr réali "affirmati e le pheé
G cut 3 ) S firmation ¢gue ie phe-
' seminis; Ep = épiphalus; Rp = rotractor pé nis;psPo\r]: ez Alopia, qui ne peut étre une réalité. L'affirmation que le
= spermoviduct; Vag = vagina; Vd = vas deferens, :
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nomene de la batardisation aurait été observé en nature 6t en laboratoire
est injuste ... On sait qu'on a fait des tentatives d’accouplement des
Alopia dans le laboratoire, mais gans résultat ».

A toutes ces questions et affirmations si catégoriques il y avait
déja une réponse des 1952, donnée par Degner (1) & Balea biplicata, ot plus
tard par Szekeres (12) et Nordsieck (10) qui a aient prouvé la possibilité.
de croisement entre les espéces dextres et senestres par des observations
et des expériences répétées en laboratoire ; bien que dans notre travail
(4) on ait indiqué les auteurs et les travaux qui ont ét6 a la base de Iaccep-
tation de la batardisation soient tout a fait d’accord avec nos observations
faites en nature, Dochita Lupu n’en dit rien, faisant la preuve d’un total
manque d’informations et d’exactitude scientifique, soutenant des affir-
mations erronées sans aucune documentation ou observation personnelle,
surtout lorsque cette littérature était & sa disposition pour consultation.

Ce processus de croisement entre espéces différentes, selon certains
auteurs est souvent rencontré en nature, lcs descendants recevant des
caracteres doubles. Nordsieck leur a donné le nom de sémi-especes paren-
tales, ou formes spéeifiques latentes — ¢’est-a-dire des especes en cours
de développement selon Vexpression de Zavadski (13). H. Nordsieck (10)
dit : «ob solche Semispecies als subspecies einzutreffen sind, hingt u.a.
vom Umfang der Bastardierung, also des Genfluss ab ». (Jest une spéei-
ation lorsque ces formes intermédiaires, les batards, restent avec des
caracteres constants et deviennent des sous-especes et, ultérieurement,
des especes indépendantes. Il ne s’agit pas de cas isolés ou d’apparitions
sporadiques, mais de la formation de certaines populations plus'ou moins
compactes, qui occupent certaines zones géographiques bien établies.
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 STMILARITY OF COLLEMBOLA FROM SOME MOUNTAIN
FOREST ECOSYSTEMS

M. FALCA

Six sites in the Bucegi, Girbova and Retezat Mountains have been  studied during
a two-year period. Species similarity has been established using three procedures :

comparison of means and their standard errors, Jaccard index of similarity and
Mountford cluster. It was established that similarity of Collembola is related,
among other factors, to the structure of the tree and the herbaceus layers as well
as lo the type of soil. The location of the mountains studied in different parts of
the®country has its significant influence on the structural organization of Collem-
bola populations.

Our investigations of the ecology of Collembola have raised the
problem of studying species similarity from three different types of moun-
tains. Since the differences between these mountains consist, among

~ others, in plant associations, we have tried to find out certain characte-

ristics of species similarity in Collembola, depending on plant associations
and type of soils. :

MATERIAL AAD METHODS

Six sampling sitcs were selected as follows : Girbova Mountain
(T-ecosystem with vegetal asrociation Abietum dacicum, soil pH — 6.8,
800 meters altitude); Bucegi Mountains, two sites (II-ecosystem with
vegetal asrociation Abieto-Fagetum, soil pH = 6.1, 910 meters altitudeé ;
TII — ecosystem with vegetal association Ifagetum dacicum, soil pH =
= 5.4, 1290 meters altitude); Retezat Mountains, three sites (I'V-ecosys-
tem with vegetal association Festuco (drymeae)-Ifagetum, soil pH = 4.5,
850 meters altitude ; V-ecosystem with vegetal association Piceetum car-
paticum, soil pH = 3.5 — 4.4, 1250 meters altitude ; VI-ecosystem with
vegetal association Pinetum mugi carpaticum, soil pH = 3.8, 1800 meters
altitude. ‘

A study area of 1250 square meters (50/25 meters) was sampled
in each site, from April to November. Kight samples were taken at random

_from each site, from litter and humus. The surface area of the sample

unit was 33 square centimeters. !

As a method for the extraction of Collembola, a Tullgren funnel
was modified, with a set of 60 V lights installed at the upper surface of the
sample units. The period of extraction was a week.

Based on the theoretical frequences of the species Folsomia guadri-
oculata, the most representative species in all the sites studied, the spa-
tial distribution of Collembola, according to a binomial negative model
was established.
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RESULTS

Taking into account the means and their standard errors of the
two most representative species in all the sites studied, Folsomia quadrio-
culata and Onychiurus armatus (Table 1), all six sites were compared.
Analysing the significance of the difference between the mean numbers
of these two species, by using the “t? test, the sites which are different
and which are similar, at a certain level of similarity were established.

The differences between the means and their standard errors for the species Folsomia quadriocu-

lala and Onychiurus armatus

Table 1

L ]

200 NID)

AF FD F(d)Ie Pc
3.2743 .41 3.8943 .37 4.09--3 .34 3.86+3.38 11,491 4..83
0.2 0.2 0.2 {02 R0 01
: 0.2 0.01 P,
o i i
2.96-4+1.93 1.094+1.8 1.9 41.9 14.76--3.96
0.1 0.5 0.2 0.001 AD
Folsomia
quadrioculata 1.8741.8 1.0641.8 L1 FR .= 8100
(1) 0.2 0.5 ; 0.001 AF
0.8141.8 " 13 .6743.89
0.5 0.001 ED
. 12.86+3.93 /
0.001 F(d)F
AD AF FD R(d)F Pe
9.26--2.94 5.1 4£3.01 0.3943 .17 7.384-3.35 17 4344 .8 \
0.001 0.05 0.5 0.025 0.001 Py
41641 .77 8.874+2.02 16 .6-42.3 26.694+4 .13
0.01 0.001 0.001 0.001 AD

Folsomia
quadricculate

(2)

4.71 42 .14

12 4842 .39

22.53-44 .18

0.025 0.001 0.001 AF
7.7742.59 17 .8244.3
0.001 0.001 FD

10.054-4 .43
0.01 F(Q)F
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AD AL ¥D F(d)DF 26
3201937 3:8142.33 | 3.64+2.38 1.954+2 .43 8 .83 .47
0.1 O3 0.1 0.5 “00g I8 9T P
0.614+0.79 0.444+0 .91 1.2541.04 12 +2.69 ?
) 0.4 0.5 0.2 0.001 ~ AD
. Onychiurus 3
axZnatus 0.174-0.8 1.8640.94 12 .61+2.65
@) 0.5 0.025 0.001 AF
1.694-1.05 12 .44 42 .69
0.1 0.001 = FD
10.754-2 .74
0.001 F(d)F
AD AF D F(A)F Pc
6.074+2.04 7.714-1.59 11.15i1.78 4.0140.98 5.1341.32
0.001 0.001 0.001 0.001 0.001 Be
1.644-2.37 5.084-2 .51 2.064+-2.02 0.944-2.2
0.4 0.025 0.2 0.5 AD
Onychiurus 7
altrtnatuss. 3.444+2 .15 317 1400 2158 511 .8\
(2) v )icl 0.01 0.1 AF
7.144-1.76 6.0241.97
0.001 0.001 FD
+12+4.1..29
0.2, F(AF

Tor the species Folsomia quadrioculata the following sites are diffe-

rent : Abietum dacicum (I)-Piceetum carpaticum (V), in which the calcula-

- ted value of “t” is greater than the theoretical one,at a transgression pro-
bability greater than 0.001. That means that these two sites are very
significantly different, as far as the mean number of Collembola individuals
is concerned; Abieto-Fagetum (IT)-Piceetum carpaticum (V), in which
the difference between the caleulated value of “t”” and the theoretical
one,' corresponds to a probability of transgression smaller than 0.001,
which shows a significant difference between the means; Fagetum daci-
cum (ITT)-Picectum carpaticam (V), with a very significant difference;
Pinetum mugi carpaticum (VI)-Piceetum carpaticum (V), with a distinet
significant difference.

These differences between the sites mentioned, at nearly the same

level of significance, were found both in the first and in the second year
of study, which means a high stability of numerical dominance.
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All the other pairs of sites presented insignificant values of the dif-
ferences between the means, in the first year of study, which indicate
a significant similarity between them. The differences between the means
are greater in the second year of study as a result of quantitative changes
with: relations of the species. ‘

For the species Onychiurus armatus the relations between the site
with vegetal association Piceetum carpaticum, and the other sites, are
nearly similar with those of the species Folsomia quadrio culata. The sites
with vegetal associations Piceetum carpaticum-Abietum  dacicum,
Piceetum carpaticum — Abieto-Fagetum and Piceetum carpaticum —
Festuco (drymeae) — Fagetum, have suffered changes of numerical den-
sities, which determined insignificant differences between the means and
as a consequence, a higher similarity level.

The similarity of all studied sites, based on the similarity of Collem-
bola, was also established using the Jaccard similarity index (Table 2).
In this case the difference between the site with the vegetal association

I

Table 2

The Jaccard similarity index in the Collembola from the Girbova, Bucegi and
Retezat Mountains

yvear of study
Sites of study

1 2
Abietum dacicum — Abieto-Fagetum _0.34 0.26
Abietum dacicum — Fagetum dacicum (0732 0.31
Abieto-Fagetum — Fagetum dacicum 0.47 0.35
Festuco (drymeae) — Fagetum — Piceetum carpalicum 0.32 0.50
Festuco (drymeae) — Fagetum — Pinetum mugi carpaticum 0.27 0.50
Piceetum carpaticum — Pinetum mugi carpaticum 0.31 0.54
Abietum dacicum — Festuco (drymeae) — Fagetum 0 .26 0.34
Abietum dacicum — Piceetum carpaticum 0.31 0.36
Abietum dacicum — Pinetum mugi carpaticum 0.24 0.35
Abieto-Fagetum — Festuco (drymeae)-Fagetum : 0.31 0.32
Abieto-Fagetum — Piceetum carpaticum { 0.32 0.34
Abieto-Fagetum — Pinetum mugi carpaticum 0527 0.30
Fagetum dacicum — Festuco (drymeae)-Fagetum 0.32 0.32
Fagetum dacicum — Piceetum carpaticum 0.31 0.38
Fagetum dacicum — Pinetum mugi carpalicum 0.27 0.34

Piceetum carpaticum and the other sites is ovident through the smallest
values of the similarity index, in the first vear of study. Similarity index
values of the same sites are rising evidently in the second year of study,
which could be explained, amoung other causes, through the greater soil
humidity, in the sites of the Girbova and Bucegi mountains. The greatest.
similarity index, in the first year of study, is presented by the sites with
the vegetal associations of Abieto-Fagetum — Fagetum dacicum (0.47),
both being beech forests from the Bucegi mountains, whose organic
maftter fallenon the ground determines a special structure of the Collem-
bola. :

In the same period of time the smallest similarity, index was shown
by the sites with the vegetal associations of Abietum dacicum (Girbova

e

\ %y

/oFa getum

A ; ; : LRl B e B S
(Retezat Mountains). The mountain for each site was specified in ord
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Mountain) — Festuco (drymeae) — F;lg(&1:u111 (Re_tezat‘ 3-'1»(.)}.1111;&111} (g}.l.?(i_zl,
Festuco (drymeae) — Fagetum — Plnc_}tunl mugl cmpatl(,‘l}n{} .)ot' ' 1q
the Retezat Mountains (0.27) and Abieto-Fagetum »*Qiucegl %"oun f‘llm*.)
— Pinetum mugi carpaticum (Retezat Mou'ntmn, 0.27). Th’e« sa'mtg .\1{111;
larity index (0.27) is recorded b}_' the S}t(‘.\‘ \\'111]1. thervegetal gsmclfn mp:s 0
o0 dacicum (Bucegi Mountains) — Pinetum mugi carpaticum

emphasize the conclusion that the struolure of herbaceous‘a%ul. txl'vel.layg_r:,
characteristic for each site, determine, among other causes, Ippqu rIlzui /le;
in the organisation of Collembola populations, which, 111‘1‘,11111, 11;. )gu)(‘nc.(
the level of similarity. The organic matter f_allen)op ‘rhg f_?‘,'l())lrl‘lldv.h( ('muﬁ
nes a specific diet for the Collembola species. Pairs of sites with sma

' gy
Dy ) Wt i T

Fig. 1. — The level of similarity be-
tween the sites with litter, in the first
year of study (1) and the second one (2)
and humus, in the second year (3).

similarity indexes are different from this point of view.: This 0}%@111(,
" matter of the site with the vegetal association of Abietum dacicum (Gir bova

. e ‘V $ 9 & ‘(' pe TN By e 5 ; rison
Mountain), composed of leaves of spruc 9‘111 18 dlﬁ.(un‘prln'(,(?1xnplarj0_
with the litter with beech and elm leaves, from the site with v (}g{cta: aZTS(z
ciation of Festuco (drymeae) — Fagetum, from the Retezat Mountains.
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The third procedure used to establish the similarity of Collembola
was the cluster system (Fig. 1). According to it, the similarity of Collem-
bola in all the six litter sites was 69.03 %, in the first year of study. The
sites with the vegetal associations of Piceetum carpaticum and Pinetum
mugi carpaticum, both in the Retezat Mountains, are 88.429, similar,
Spruce fir is dominant in the tree level of these sites which determines
nearly the same organic matter to fall on the ground. As a consequence,
very similar decomposition processes are taking place in both sites and
the species composition of Collembola are cclosely related. Sites with the
vegetal associations of Abieto-Fagetum and Fagetum dacicum are 86.1
similar. Both are characterised by the dominance of beech, which implies
close relations as far as decomposition processes and species composition
are concerned. The sites with the vegetal associations of Abieto-Fagetum
and Fagetum dacicum make a group which is 81.119% similar with the
site with the vegetal association of Abietum dacicum. It is possible that
the similarity in this case be due to the general conditions in the Bucegi
and Girbova Mountains, located at 1 km, near one another.

The smallest similarity between the litter sites, in the first year of
study, was 74.649,, ‘between the group of sites in the Girbova and Bucegi
mountains, on the one hand, and the site with the vegetal association
of Festuco (drymeae) — Fagetum, from the Retezat mountains, on the
other hand. The conditions existing in different mountains explain pro-
bably this small similarity. b

In the second year of study, the litter sites were 55.46%, similar,
smaller than in the first year. The greatest similarity index was record-
ed by the sites with the vegetal associations of Abieto-Fagetum and
Fagetum dacicum (82.02 %), closely related with the first year of study
(86.1). The sites with the vegetal asscciations of Abieto-Fagetum and
Fagetum dacicum, on the one hand and Abietum dacicum, on the other
are 76.339, similar, closely related with the first year of study. The sites
with the vegetal associations of Piceetum carpaticum and Festuco (dry-
meae) — Hagetum (81.659,), on the one hand, and Pinetum mugi car-
paticum, on the other (67.59)) are related in another way, as compared
to the first year of study. It should be mentioned that all of them are
located in the Retezat Mountains.

The humus'sites are 59.919, similar, inside the group of sites fol-
lowing nearly the same classification system of the litter sites, in the first
year of study. i

CONCLUSIONS

1. Using the “‘t” test we established that the population of Collem-
bola from the Girbova, Bucegi and Retezat Mountains, are not similar
in the following pairs of sites : Abietum dacicum — Piceetum carpaticum
(the first site is in the Girbova and the second one in the Retezat Moun-
tains); Abieto — Fagetum — Piceetum carpaticum, (the first site is in
the Bucegi and the second one in the Retezat Mountains) ; Fagetum daci-
cum — Piceetum carpaticum (the first site is in the Bucegi and the second

one in the Retezat Mountains); Pinetum mugi carpaticum — Piceetum'
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carpaticum (both in the Retezat Mountains) gmq Pine‘gun} ltm\l%l 0311}1)1‘:?)_
cum — Festuco (drymeae) — Fagetum (both in 11’1'9-]—1?:Ltiﬁav ] Otmin(: 9.
The general and special conditions created by (111‘.&1‘011} 1130)111]3_ %f r : (1( -
evidently explanations for the small .&]Dll]al"ltl(?S between ! l(ﬂ 21: ) Hl 1(
yair of sites; in the case of ﬂ](j last two pairs, even thpughf 1€ l\"_a, _1a‘i
located in the Retezat Mountains, thp oxpla]mt.‘lon of the ve_.\f t}mulg};w-
ties between the Collembola poplllzx_»t,l())lls, consists probably rmj ‘\10 .(}1?
tence of different soil types and pH of these soils. All th(f ()Qulf %)‘ml]lx 0
qites show insignificant differences bct'\\'e'(in the mean numbers of Collem-
A, that is v are mostly very similar. e
L éha'l{‘hl(\,gﬂl;t\(\? value of the Jaccard similarity index have the sites
with the vegetal associations of Abieto-Fagetum — Fagetum dacicum,
1 the Bucegi Mountains : , '
" :131.0&10(1-3)11~(1111g t(? the cluster system, the similarity ~md,(“.‘ f)f', (a‘ll t(}}e
six sites from the Girbova, Bucegi and Retezat 111_()unmm.g \\ax .(;:)“.0.? ,(,1,
in the first year and 55.459, in the second year, in the litter sites, and
59.919%, in the humus sites, in the second yeal'.. o
4. All the three systems used in this paper in 01'(101‘. to (*51’:}1)]1»‘11 the
similarity of the Collembola from the different mountains of ,lel'la}}l%
show that soil type, specific composition of _llel'l)aceoqsgxxdf taetfl)(t)lula,
apart in each mountain, influenced the specific composition of Collembola
and their structural organisation.
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THE ROLE OF THE PREDATORY INSECTS IN REDUCING
- THE ATTACK OF THE CORN GRAIN APHID
(RHOPALOSIPHUM MAIDIS FITCH) (HOM.: APHIDAE)

IN ROMANIA

; MARIN C. VOIGU

In the ecological conditions of Moldavia, Transylvania and Banat (Romania)
Rhopalosiphum maidis Fitch is controlled by 23 species of predatory insects, i.c.
two species of Anfhocoridae, three of Nabidae, two of Chrysopidae, ene of Cantha-
ridae, two of Malachiidae, len of Coccinellidae and {hree of Syrphiddae. As concerns
the percentage distribution of the entomophagous insect groups in the pest colonies,
it is the order Coleoptera that holds the first place (58.43 %), followed by the Dip-
tera (15.26%), Heleroptera (13.689%), finally coming the Neuroplera (12.63 %).
. The following species are of practical importance : Coccinella seplempunciala 1..,
Hippodamia iredecimpunclala 1.., Adonia variegala Goeze, Propylaea qugluor-
decimpunclala L., Chrysopa formosa Brauer,Coccinella qualuordecimpustulala 1..,
Chrysopa carnea Steph., Epistrophe balleala Deg. which were found in the aphid
colonies permanently andinalarge number during the whole vegetation period
while Coccinella conglobatal.., Halyzia sedecimgullala 1.., Nabis punclalus Costa,
Calvia 14-gultata 1.. and Semiadalia undecimnolala 1.., appear sporadically in
« cultures and are represented by a small number of species.

.

, The world literature reveals that during this last century, corn
(Zea mays 1..) has been extensively cultivated, given the many proteins
(10—149%,) and carbon hydrates it contains. Corn is being used in man’s
ood, in industry but especially as a silo fodder plant. Simultaneously
with the increase of the areas cultivated with various corn hybrids (auto-
chthonous or foreign), in the last 2 —3 decades strong attacks have been
produced by the beet root weevil (Tanymecus dilaticollis Gyll.), the
[luropean corn borer (Ostrinia nubtilalus Hbn.), by aphids and other insects.
The present paper is dealing with the role played by the predatory
nsects in reducing the attack of Rhopalosiphum maidis Fitch, The pest
solonies have mostly attacked the corn cultures. But, usually every 4

or 5 years, when its attacks are less injurious and the male and female

nflorescernces less damaged, the efficiency levels attained by the ento-
mophagous insects succeed in maintaining the aphid under a detrimental
cconomic threshold (Table 1).

Research was conducted on some corn cultures in Romania, in the
1981 —1987 period. :

S

MATERIAL AND METHOD

. Observations were made on the predatory insects that control the
Ehopalosiphum maidis Fitch colonies in the corn colonies and larvae,
«qupae and adults of these entomophagous insects were collected. The
abundance of the species of adult entomophagous insects acting in a
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colony/plant was followed in nature (Table 2)

olon and breedings and ide
fications of the whole collected biological material was made in t
laboratory. : ' :

.

Fig. 1. — The activity of the main predator groups on

Rhopalosiphum  maidis  Fitch  colonies.

RESULTS ‘

] 1. Ortus minutus (1.). The n
ticularly attack the corn grain aphid as well as the eggs of Ostrinia nubilali
Hbn. (Podu-Tloaiei Agricultural Research Station,
production co-operative, .J
Statl()ﬂ, Cluj County). This is a bug widely distributed in all the agrobiog
cenoses of Romania. Most authors show that thi .
mites, thrips and aphids (2, 6, 9).

: )

L.

Orius niger Wolf. Tt is a small lively, very voracious bue fha%
attacks -the Rhopalosiphum maidis Fitch colonies in almost théh\\'h’olé
country. This species is mentioned in the literature a a
phytophagous mites, thrips and aphids (25065 7.

. 3. Nabis ferus 1. Its nymphs and adults bite and suck
stphum maidis Fitch colonies, attack the 1
as well as the adults of Lema melanopa 1.
‘predayt’oxj has a \.\'idc polyphasgous spectrum, destroying 20 insect species,
le. a.phld;s, 1.1gelds, myrids, various Coleoptera and Lepidoptera [2, 7]

4. Nabis pseudoferus Rem. In the cereal culture 7
predator’s nymphs. and adults attack mites, le

the Rhopalo:
arvae of Pieris brassicae L
and Lema cyanella Payk. The

s of Romania, the
athoppers, bugs (Lygus)

ymphs and adults of this species pal

‘ : 1, Popesti Agricultura
assy County and Turda Agricultural Research

S pest destroys species of | . ; . 3 ;
“cies have been permanently found in the Rhopalosiphum maidis Fitch
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Table 1
}i‘he efficiency levels attained by the entomophagous insects of Rhopalosiphum maidis Fitch in
: the Central Moldavian Plateau in 1984

Culture | Pest Entomophagous insect ??ézzltt;iﬁia;{e%;ii;
Parasites —Aphidiinae 35—38 % (mummy pu-
pae/plant)

Predators —Anthocoridae

Nabidae
Corn Rhopalosiphum midis Chrysopidae

Cantharidae | 1:35—1:50
Malachiidae
Coccinellidac |
Syrphidae i

caterpillars and aphids, among which the corn grain aphid (Rhopalosi-
phum maidis Fiteh). During its life cycle, a Nabis pseudoferus Rem. adult
destroys from 168 up to 274 specimens of Acyrthosiphon pisum Harr. It
is a polyphagous species [7].

5. Nabis punctatus Costa. It may be found in the company of Nabis
in a smaller number and with a more limited spectrum of polyphagy. It

~pseudoferus Rem. but feeds on leathoppers, phytophagous mites, Lygus

species and specimens of Rhopalosiphum maidis Fitch. In our country,
it equally attacks two more aphid species (7).

6. Chrysopa carnea Steph. The larve, in particular, and less often
he adults, have been permanently recorded in the Rhopalosiphum maidis
itch colonies. At the beginning, it attacks the Ostrinia nubilalis Hbn.
larvae on the extraearly corn hybrids and then, it extends its attack area
to the corn plantsinvaded by aphids. In the years when the climatic condi-
tion are favourable to an earlier appearance of the Ostrinia nubilalis Hbn.
larvae, once the aphids settle down, Chrysopa carnea Steph. simultaneously
‘attacks the pests. Its attack becomes stronger in the aphid colonies only
after the Ostrinia nubilalis Hbn. larvae get into the corn stalks. This
predator is met in the Rhopalosiphum maidis Fitch colonies starting with
their constitution till late in autumn.

It is a polyphagous species (2, 7).

7. Chrysopa formosa Brauer. The larvae and the adults of this spe-

colonies (1—2 larvae/colony/plant), only occasionally destroying the
Ostrinia nubilalts Hbu. larvae (Table 2).

s predatory of some This predator also attacks the following injurious insects : Friosoma
lamigerum Hausm., Aphis rumicis 1. and Aporia crataegi 1. [2].

8. Chrysopa sp. Numerous larvae of Chrysopa have been seen attack-
ing specimens of Rhopalosiphum maidis Fitch.

- 9. Chantharis nigricans Miill. (7). It is frequently recorded alone and
sSometimes with species of Malachiidae ( Malachius ceneus ¥., Malachius
bipustulatus 1..) in the colonies of Rhopalosiphum maidis Fitch and Acyr-
thosiphon pisum Harr. (Agricultural State Farm Tirgu-Frumos, Jassy
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Table 2

1987

in

Station,

Research

Agricultural

The predator insect species in the Rhopalosiphum maidis Fitch colonies from 1-’0du-lloaici-
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Plant No.
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TFitch colonies

‘numerous coceinelid present in the pest colonies

99

- County and Agricultural pmd uction co-operative Husi, Vaslui County).
In the literature this species is mentioned as predatory in the Schizaphis
graminum Rond. and Acyrthosiphon pisum Harr. colonies (D).

10. Cantharis sp. controls alone or sometimes together with species
of Malachiidae, the Rhopalosiphum maidis Fitch colonies of Moldavia,
Oltenm and Banat.

It is a predatory species registered in the colonies of Acyrhosiphon
pisum Harr., Sc/map/m graminum Rond. and Rhopalosipum maidis

" Fitch (8).

Mdalachivs aeneus li. is recorded in the Rhopalosiphum maidis
(Agricultural State Farm Popricani, Jassy County and
Agricultural State Farm Vaslui, Vaslui County). At the biginning, it
appears in the colonies living on wheat and barley and later, it migrates
to the corn cultures invaded by aphids. It is mentioned as pudatmy in
the Schizaphis graminum Rond. and Rhopalosiphum maidis Fitch colo-
nies. It equally attacks the larvae of Clysia ambiguella Hbn., Polychrosis
botrana Schiff., Meligethes aeneus T. and Meligethes sp. (2, 8).

12. Malachius bipustulatus 1. controls the Rhopalosiphwm maidis
Fitch colonies ; on a corn plant infested by lice an adult was found.

It is polvphagous, being known as a predator of the following pests :
Schizaphis graminum Rond., Acyrthosiphon pisum Harr., Phorodon hwinuli
Schrank, Sitobion avenae F., Polychrosis botrana Schiff., Carpocapsa
pomonella 1., Clysia ambiguella Hbn., Meligethes viridescens F. and Meli-
gethes sp. (2,5, 8). A

13. Hippodamia tredecimpunctata L. This species appears in a, small
number in Rhopalosiphum maidis Fitch populations shortly after the
pest settles down on the corn plants. Subsequently, the number of pre-
datory specimens grows, so that late, in autumn, it becomes the most
5. The Hippodamia tredecim-

1hi

punctata 1. adults which wintered in lucerne cultures, in hayfields, forests,
railway embankmentsete. are recorded in lucerne cultures first mowing,
and partially after the second mowing, from witch they migrate to corn
cultues, increasing the efficiency of the predator in its fight against Rho-
palosiphum maidis Fitch. On an aphid infested corn plant 1—3 Hippodamice
redectimpunctata 1. adults have been found.

It is a polyphagous species that destroys aphids, ligeids,
and ('oleople a (2,4).

Adonia variegata Goeze is very widely (hstnbuted in all the
aﬂ)‘l‘icultu al cultures, occurring pelmanenth and in a large number in
the ones attacked by pests, 0\1)(3(‘1?111V by aphids. As pracbwal importance,
it comes nnmedmtol\' after Coceinella septempunctata 1., passing \umvtlmeb
on the first place. It destroys the Rhopalosiphum maidis Fiteh colonies,
1—4 adults of this pest being found on a corn plant. In Romania, it is
known to destroy the Ostrinia nubilalis Hbn. larvae in the colonies of
Aphis fabae SC()p .y Brachycaudus helichryst Kalt. and’ lcl/lfh(mphon pisum
Harr. (7), and according to Thompson and Simonds (2), it
shows a wider polvphdnoux spectrum, destroying many aphid species.

15. Adalia bipunctata 1.. The larvae and adults of this species have
been found in a small number, sporadically, devouring specimens of

jassids
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Rhopalosiphum maidis Fiteh in Moldavia, Transylvania and Banat (12
adults/plant). In our country,it has been mentioned as predatory in the
aphid colonies (3) and, according to Thompson and Simonds (2)
it is polyphagous, destroying one mite species and 35 species of various
insects. ' : :

16. Semiadalia undecimnotaia, Schneid. The adults are accidentally
recorded in the pest colonies. Thompson and Simonds show
that it attacks the aphids Toxoptera auwrantii Boy. and Towoptera gram-
mum  Rond. (2).

17. Coccinella, septempunctata 1. The adults of this species, which
feed on Acyrthosiphon pisum Harr. specimens of lucerne and pea cultures,
migrate to corn field where they occasionally destroy eggs but especially
Ostrinia nubilalis Hbn! I-st stage larvae. They pass afterwards to Rhopa-
ALosiphum maidis Fitch infested corn plants where they occur in the com-
pany of Adonia variegata Goeze and Hippodamia tredecimpunctata 1.
It is the most efficient coccinellid in the fight against the corn pests. Gene-
rally, on a corn plant attacked by aphids, 1—3 adults of Coccinella sep-
tempunctato L. were found (Table 2). The literature mentions it as a poly-
phagous species (2, 7, 8).

18. Coceinella quatuordecimpustulata 1i. It controls the corn grain
aphid, being the fifth as far as practical importance is concerned, after
Coceinella septempunctata L., Hippodamia tredecimpunctata 1. and Adonia
wvariegate Goeze, Propylaea quatwordecimpunctata 1. and Chrysopa for-
mosa Brauer, respectively. It is a mobile species, occurring in all the agri-
cultural cultures of Romania. On an aphid-infested corn plant were found
1—2 adults and 12 larvae of Coceinella quatuordecimpustulate 1. Tt has
been mentioned as aphidophagous in the colonies of Aphis. fabae Scop.
and  Acyrthosiphon pisum Harr. (4, 7). s

- 19. Coccinella conglobate L. Normally, this species controls the
-aphid colonies injurious to the sunflower, pea and lucerne cultures. But
accidentally, in August-September, Coceinella conglobata 1. may be found
in the company of the species Hippodamia tredecimpunctata 1. in the
Rhopalosiphum maidis Fitch colonies, as well as those of Cerosypha
(Aphis ) gossypii Glov., a pest of the cucumber and melon cultures, in
Moldavia. The literature shows that it is a polyphagous species (2, 8).

20. Halyzia sedecimgutiata “L.. accidentally appears in the corn
grain aphid colonies. :

It has been recorded in the colonies of Brachycaudus helichirysi Kalt.,

Acyrthosiphon piswm Harr. and Aphis fabae Scop (8).
: 21. Calvia 14-guttata L., a sporadic predator in Rhopalosiphum mai-
dis Fitch colonies. Tt is specific to Brachycaudus helychrysi Kalt. colonies
and only occasionally controls the Aphis fabae Scop. and Rhopalosiphwin
mardis Fiteh cnes. The species is mentioned as predatory in the colonies
of  Brachycaudus helychrysi Kalt., Aphis fabae Scop. Rhiopalosiphum
maidis Fiteh, Brevicorynae brassicae 1.., Myzodes persicae Sulz., Macro-
syphum. solani Kittel and Macrosiphum euphorbiae Hott. (8).

22. Propylaea quatwordecimpunciata 1. contributes to the dimini-
shing of the corn grain aphid colonies, 1—2 adults of it being found on
an aphid-infested corn plant. It is mentioned as predatory in the colo-
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nies of Aphis fabae Scop., Acyrthosiphon pisum Harr. and Brachycaudus
helichrysi Kalt. (4). :

23. Epistrophe balteata Deg. The larvae attack the Rhopalosiphuim
maidis Fitch colonies and other aphid species injurious to cereals. In
Romania, it has been mentioned as predatory in the colonies of Aphis
abae Scop., Brachycaudus helichrysi Kalt. and Acyrthosiphon pisum Harr.

(4). According to Thompson and Simon ds (2)it destroys nine

other specics of Aphidae and one Asylidae.

24. Spahaerophoria seripta 1. Tts larvae, in a small and sporadic num-
ber, were found in corn grain aphid colonies, at the end of July and the
beginning of August, immediately after the ]}al;\'(jstmg of barley &I.l(l wheat
cultures. This entomophagous insect first diminishes, together with other
predators, the greenbug colonies (Schizaphts graminum Rond.) and then,
its larvae are found in the Rhopalosiphum maidis Fitch colonies. It has
been mentioned as predatory in the colonies of many aphid species (2, 3, 4).

25. Lasiopticus pyrastri L. destroys, together with other .s.\"rphid
species, the Rhopalosiphum maidis Fitch colonies. On an a],)hruhni;ested
corn plant, 1—3 larvae of Lasiapticus pyrastri 1. were found. The litera-
ture mentions this species as predatory in the colonies of many aphid
Eheeles (2).

26. Syrphus sp. Several syrphid larvae found in the pest colonies
were brovght to the laboratory and fed on aphids. No adult resulted from
their pupae. :

BISCUSSION

The research carried out in some aphid-invaded corn cultures of
Romania permitted to discover the predatory insects in the Rhopalosip-
hwm maidis Fitch colonies, to appreciate their abundance on the plant

~and their cvolution duling the vegetation period. The predatory insect
- species identified in the pest colonies belong to the order Heteroptera,

Newuroptera, Coleoptera and Diptera (Fig. 1, Table 3).
. Amoung the Heteroptera, two species have been identified in the

“corn cultures, i.c. Orius minutus L. (3.159%,) and Orius niger Wolf. (2.11%)

of the family Anthocoridae, known in the literature as predatory of the
phytophagous mites, of thrips and aphids as well as three species of Nabidae,
0 S RRRC - P . p y; i AT 4
L.e. Nabis ferus L. (3.68%), Nabis pscudoferus Rem. (3.16 9;) and Nabis
punctaius Costa (1.589,), agile, slender, predatory insects of mites, aphids,

- Lygus bugs and even of Lepidoptera caterpillars (Table 3).

The Neroptera were represented by two species : Chrysopa formosa
Brauer (6.329,), Chrysopa carnea Steph. (4.21%) and Crysopa sp. (2.10 %)
family Chrysopidae, which feed on laivae, aphids and other species
of pests.

The most important predatory insect species occurring in the Rho-
palosiphum maidis Fitch colonies belong to he order Coleoptera. Among
the Coleoptera, besides the prevailing Coccinellidae species there were also
recorded Cantharis nigricans Mull. (?) (2.639,) and other Cantharis sp.
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Family NABIDAE
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Tabie 3 ;
3
The activity of the predatory insects in Rhopalosiphum. maidis Fitch colonies },%
Predators « ; g\g
No. Predatery species % <
(No.) % NES
il L. Order HETEROPTERA b
I Family ANTHOCORIDAE
”; 1 Orius minutus L. 6 3.15
it 2 Orius niger Wolf. 4 211
It

3 Nabis ferus L.

I ‘ 7 3 o
\v 4. Nabis pseudoferus Rem. 6 3.16 . ; &
;i;';; 5 Nabis punctatus Costa 3 1.58 : : ; g
i 3 ¢ ~
I:‘ Total 26 13 .68 ; . =
i | o
’ IL. Order NEUROPTERA 5)
i =
‘ Family CHRYSOPIDAE Gl e G o
[ f‘l % Chrysopa carnea Stéph. 8 4.21 1N s
! ‘, 7 Chrysopa formosa Brauer 12 6.32 §\8 "g'
‘ I . 8 Chrysopa sp. 4 0 R S :
il : £ ] s T A !
I Total 24 12,63 * S Q. 2 §
it ’ : 3
i IIL Order COLEOPTERA g g\‘é’ . : g
I 1 . . B 3 ~
iii?" , _ Family CANTHARIDAE ; po R 2
il 9 Cantharis nigricans Miill. 5 2163 2 | Q\S : §
I 10 Cantharis sp. 3 1.58 i Q
, | 9 : 8% g B
! } Family MALACIHIIDAE L X0 5
A It 11 Malachius. aencus I. - 5 2.63 Sl \S,\Q =
: 12 Malachius bipustulatus L. 6 3.16 e ‘\rg Q =
‘ Family COCCINELLIDAE T s NN R % =
| 13 Hippodamia tredecimpunctata L. 16 8 .42 / *\: 'g ,//J g,
14 Adonia varicgata Goeze RN TR 8 .42 i : S 0 @
15. Adalia bipunctata I.. 6 3.16 E N N =
fit 16 Semiadalia undecimnotata L. 1 0.53 ) ¥ e |
il 17 Coccinella septempunctata - 22 11.58 ; = ¢
il 18. Coccinella quatuordecimpustulata L. 9 4.74 3 % / &3
(il 19. Coccinella conglobata L. 3 4.58 & (“3 = i
I 20 Halyzia sedecimguttata L. 3 1.58 S LR ) 28
il 21 Calvia 1d-guttata L. 2 1.05 : R 88
!}‘ 22 Propylaeca quatuordecimpunctata L. 14 7.37 2 (g :§l g
= it ‘ D
A l Total 90 AN
‘ I
IV. Order DIPTERA /
il B // \ %
I Family SYRPHIDA E ) SQ
it DS
| 23 Epistrophe balteata Deg. 8 %a\ %\3; 3%
i 24 Sphaerophoria scripta L. 6 . BN BN § <
it 25 Lasiopticus pyrastri L. 8 N : 8}§ 5
1 26 Syrphus sp. 7 ‘\Q)Q /
¥ I Z i
1B gl 29
General tetal 190
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specimens (1.589;) of the fami ]
ns (1.58 95 he tamily Cantharidae, M }
PRt (i ' Yy Can » Malachius aeneus F. (2.639
1([‘(11(1(711?(5 bipustulatus 1. (3.169,) of the family 1[(17(1(‘117'17'(?(55.63 )
s tlh( Malachiidae have Deen known in the literature Hal
predators of the Lepidoptera (Olethreuti Tortricia ]
pEstalCi R o LepdOpter cthrevtidae,  Tortricidae, Phaloniidae )
vine 151“111"11‘1011; P,]’filfl (Nitidulidae ) injurious to forests, fruit tree and
planta S. lhe exaggerate applicatior ical 1 R,
SR e mal s application of chemical treatments ii
e agrobiocenoses made the Malachiidae migrate to tl o S
patticularly attacked by thrips and aphid 3 i'tl et
M e kel T1p: aphids, which were not chemic
A )) ere ple(lt((l only once or twice. These predatory ent Sl
gous insects thus changed their ecological niche L
m A VT " 2 {
“ 'IJ he Igoccuwllzdw,, excellent predators
’()(;(” ( < c] 04. 0 7 ) l
g tdae,  Pseudococeidae, Aphidae cte.) of Thysanopter: )
(larval stages), Lepidoptera and phyt e W o
L e ,‘H o _1‘ a and phytophagous mites were the best repr
il i(i&ﬂ-ﬂfﬂ}f ,_pcu(}; and specimens are concerned. Ten ﬁpécim hla'\?_
bec: :d, 1.e. Hippodamia tredecimy i 9).) ;
i L : ) decin 7 3 )
variegate Goeze (8.429%), Adalia bi G S
L e O q%/o;s .0(1 . orpunctata 1. (3.169,), Coccinella sep
tata L. .88 occinell wordecimpustuf (4749
) O lla  quatwordecimpust 7
QrinIgs o 7o), i impustulata 1. (4.749,) —
p}}w »‘I\[ U(‘pmmanenu) found in a large number in the a )hlid( ) ‘14 /('))'
Joceinella  conglobata L. (1.589,), Halyzia sedeci: o L (188
Calvia 14-gultata L. (1.059,) 1 Semic o )
in a small | 000 7o) amicC Semiadalia wundecimnotata 1., (0.539/ )
small and sporadic number. il

as important

of  Homoptera ( Psylidae,

As concerns the or ]
5 a 5 the order Diptera, larvace : . ; H
TG wera Totma Tithese lal'va? S vae and pupae of the family Syrp-
the adults feed on the flower 31 alt( “?C(‘llent predators of the aphids and
£ < S e e ectar from the fields e S
o solPhate the ol e rom lelds nearby, at the s >
s (Ps : 1:}‘)};;;%}91}11; 11)1]?11'[;\. ;l;ho Syrphidae have heen 1'0])1'0\-'6111@(1 bf* ;ﬁln(}(e
8] S o HPLS 7 halteata o (4 210/ T . . » - ) ) .
DES sy SLISITOPAS Dateata Seg. (4.2150), Lasiopticus pyigstr 1210
bpamoflui).na 3(;7])1« L. (3.169) and Syrphus {)p 3 églo/é_l)in L, (4.219,),

As for the role played by t ‘ ’ e

: ‘ v the predatory insects i

corn aphids, it is the family Coccin 71'71 ‘hat holc S gestroping, e
R O \ ellidae that holds the first place (48.43 9/

mily Cantharidae (4.219), coming on the last one (Fig. 1). 4

n an aphid infested corn { ey S

s . Sted blant were 5 odat -
wens, on an average (limits 5_1]74_ %'pechnensf)m(l'l&?] lf) ")P) predatory speci-

The predators e e Ge 2l

lators of Rhopalosiphum maidis it
/4 phum maidis Fitch are presented in Fig. 2.

CONCLUSIONS

i . he 1982 —1987 period shows that the corn

ﬁﬁ?;?eriglsiip%%li)gagﬁfons 1;( R ’zvoplavlosiphum maidis Fiteh) 31?9 d]g:trt%?e(f(%;
: L entomophagous insects (parasiti i st

which every year diminish the damages Cameépglra;it}? a?(l predatory) -

cultures. 2 ; y this pest to the corn

. 2. .Rthvopqlom'{ﬂmm maidis Witeh is controlled by 23 spec
ory insects, i.e. two species of Anthocor e
) ¢ spec e nthocoridae e ;
Chrysopidae, one of Cantharidae, t L
and three of Syrphidae.
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AS neerns )7 ESer ST bl 10 3 }4
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first place (58.43 o/),followed by the Diptera (15.26 o), Heteroptera (13.68 )
and, finally, the Neuroptera (12.63%).

4 The following species are of practical importance : Coccinella
septempunctata 1., Hippodamia iredecimpunclata L., Adonia variegala
Qoeze, Propylaca quatuordccimpunctata L., Chrysopa formosa Brauer,
Coceinella quatvordecimpustulata i, Chrysopa carnea Steph., Epistrophe
palteata Deg. which were tcund in the aphid cclonies permanently and in

‘g large number during the whele vegetation period, while Coceinella con-

globata 1., Helyzia sedecimguitata Li., Nabis punctatus Costa, Calvia 14-gul-

“jata L. and Semiadalia undecimnotate 1. sporadically appear in cultures

and are represented Ly a small number cf specimens.

5 Malachius aencus ¥. and Malackius bipustulatus L. (Col. : Mala-

. ¢hiidac) which in the past weie centrolling the pests of the forests, fruit,

tree and vine plantations, were forced by the chemical treatments appli-
od all over the world to migiate to the "cereal cultures particularly
attacked by apbids and thriys (the meadification of the ecological niche).

6. Generally, the picdators and the parasites do not succeed in
maintaining the pest under the detrimental ¢concinie threshold. Never-
theless, every 4 -5 years, when the can fields moAphcnu]ogically later
infested by Rhopal osiphum maidis Titch and the colonies are legs nunierous,
the efficiency levels attained by the entomophagous insects maintain the
pest under the detrimental ¢conomic th echold (Table 1).
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IN ROMANIA

1. ROSCA and AL. BARBULESGU

The inherited sterility of thc Furopean Corn Borer (Oslrinia nubilalis 11b.)
adiated wilh substerilizing doses of 29, 25 and 30 krad has been studied at
undule'l, Romania. The irradiated male parenls were subslerile and females
vele almost Tully sterile. The females were more sensitive to radiation.

The I’y generalion was more sterile than the parents and the sex ralio was chagend.

’l‘he European Corn Borer (Ostrinia mubilalis Hb.) is considered
Bomanla the most important pest of maize crop atter panicle emergence,
eing spread throughout the maize (ultlvatm‘r zone of the country. Losses

sed by this pest can sometimes reach 409, of the grain yield (8).
"'Avera@e data for several years mdwated 449, flttaclwd plants,
a.rvae/plant 23,180 larvae/ha, 550 kg/ha vield loss or 7.5%, and 34 g
> kernels lost for each larva re%chlno dmpau\e (9).

Due to the economic significance of this pest for maize erop in
ymania, intensive research has been performed particularly regarding
lemical (15) and biological control (6, 10, 11, 12, 13), and develop-
t of hybrids resistant to attack (2, 3, 4, o) Durm(r the recent years
ial attention has been paid to the study of phelOanIle traps (14),
sinee 1988 to investigations on radiation sterilization of 0. nubilalis

During the past 25 years genetic methods for pest reduction or
dication have become a reality. :
he genetic control iy unique among the methods of biological

1, since this implies releasing insects genemcallv altered, to control
ume spemes in this way the genetlc methods are ‘mtoc1da1

, S0 that sterility or fhe required degree of substerility should be_ensu-
Wlth minimum biological side-effects on the irradiated material.

OUM. BIOL. — BIOL. ANIM., TOME 34, N° 2, P. 107_—111, BUCAREST, 1989
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GAMMA RADIATION STERILIZATION OF OSTRINIA NUBILALLS Hb, i 109
1. ROSCA, AIL,. BARBULESCU ’
b & & 5
B 7 SR SRy = o0 i ‘esistant to
‘ e, the greater the sterility obtained. Males were more resistal
MATERIAL AND METHOD dose; v

yadiation than females. _ .
- B Table 2
Irradiation wag performed at TRIN, _ Migurele with g soQ Gt ' ertili
1eli i : : . ? ( 2 [ various gamma radiation doses on Lhe ler tility

source delivering 1,805 roentgen/h/m, in containers With 23 mm in g, bHleabolvarion; SO eI s

5 ) . SRROD S
meter, 125 mm height, placed at 15 em from the 600y, source. This typd ' :
of container Included 300 pupae. |

Irradiation wag applied on the 6th (g

] ; |
; : | Egg fertility (9)
) Y, while on the 7th-8th dayg Dose . :
the adults usually emerged, subsequently being used in experimentst (hvatl) Pl e aN
i : ; 3 29 E o X Q1 4
The insects involved In these experiments originated from g, labof | - ,
ratory strain, maintained in agreement with individual ang mass rearing 10 Il 68.2 8.4
techniques previously degcribed (1) , E . 20 { 30.8 { 2'21
5 R ¢ : 25 19.1 ! 1.25 i
30 | 13.5 950
; ; 5 | 0.0
RESULTS AND BISCUSSIONS 20 ’ o 0.0
50 [ 0.0 :
.,r,-, . St 5 i 5 : : i ) 3 8N x oN e o) )
_ Within some preliminary investigations the effoct of bupal age anq Lol ¢ on)
radiation dose on adult, eme i

rgence wags established.
Pupae were irradiated at

coliccted durin gddays ;then t
temperature angd o % —809,
the irradiateq Pupae on the

] I = irradiated; N = normal

1—6 days of age, to this end being daj w e
hey were keptsepa?at,;ely by age, at 30 :T;O(g "1(51, - A major obstacle for successtul utiligation of full Si?(".l‘ll‘lz‘atloll t1}1
e midify. The S emerged fron Lefpidopter:i iy the use of some relatively high doses, lessening competi-
R day. . l - tiveness of the released insects. ket . e
The experiment with irradiated bupae showed that their B he method of inheli_tvd sterility involves }15&1;118‘ d?f(, 11 EN() ?b;[rl%
depended on their age during the treatment. The emergence from oldeminsects partially sterilized with lower d()n‘p&, 1‘10“:0‘.,.(41 t‘.}‘,‘lﬂ offsprings
AP was less affected than that from younger ones, as.compared to th fully or partially sterile, depenclmg_gn .ﬂ‘l(: .1 %llfll?tvl()lllif}izﬁlf i
unfreated control pupae (Table 1)- This table demonstrates that adulgh = As ‘.Ve.u'kn”“.q‘l’ S("‘l“‘“tg ] tpllllll)fwml\;(lgiﬁglgf gse‘ A Al
emergence was egatively influenced ina ratio direct broportional to the t’h ;?fore;ﬁ;c):g é(‘)gﬁfgiig)e;ig 010\( s that of normal ones, and females
T o e’afll)lee’ %‘0 151’6(:11100 larvae to attack maize plants. 45
un Our results, as shown in Table 3 confirn_l the 0(?CH}'I?§I]C(¥ of a 1111g}1((31r
nsitivity to radiation of females, and their fL}ll stenhty ‘ajgrv ﬁ(‘)l'tu'a f’
98.759, at 25, and 97.999 at 20. At the same time, a lower fertili Y o
the irradiated males was recorded.

hatching

. S 5 E
In subsequent experiments 6-day-olg bupae were used for irradia-!
tion, the adults e ;

merging in the following 48 hours.

Table 7

vlall, ; Table 3
. \ 1 0. nubilalis females were L ‘
Hatching percent. irradiate aa Normal O. ; . i b et a radiation on cus
Ching percentage of irradiated Pupac 0d  with males irradiated  with Elfeet 0[. a(“,},;:‘l“l,i?i“ o gg
e o ’ : 0, 25 and 30 krad, and Droduced the B~y 4 3
pupac Control Pose of irradiation (kraq) - generation. Iy, males were mated with Egg fortility
(days) g

96.5

5 v 30 krad (Table 4). _ Check ~ Ng x No gl
4 g o ;1) COALE Ay 0 0 . These data stress that in T, 20 Yors o 5‘1’-35
3 2 05 .25 0.5 0 0 ferility i« o P i and 20 S |
3 91.5 . 65.75 55.5 41.75 30.25 10.25 Gy 15 complete for :30 ,kiad : 20 Ne wis v
4 93.25 93.0 90.25 . 885 74.5 68.75 aearly fotal for 20 and 25 krad. 27 o G
5* 94.0 92.75 91.5 90.25 86.75 84.5 - It was noticed that F, larvae 25 18 x 19 0.3
6 96.25 945 94.0 94.0 90.75 |  g8g a5 developed more slowly and the sex 25 II\‘a‘ i« ;g 1;?”
. Fr s 2 : X Ng g
*12.5% of moths emerged during transport ang irradiation, ra’t’»lo s altel:ed (Laple s 3 38 16\6‘ biisd L
¥ - Investiga,tlolll.ls und%r_;)vag' anld 5“&’; 30 Ng x IQ 0.0
: ; : S vill  contribute large Y i
Sterility of the Corn Borer wag mduced in varioys degrees by gamma tgquent L i ; N = ndrmal
irradiation 2448 hrg before aduls emer |

Oclear up various aspects of F, sterility. 1 — irradiated
gence ; the higher the radiation’
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GAMMA RADIA\TION STERILIZATION OF OSTRINIA NUBILALIS Hb, 111

110 L. ROSCA, AL. BARRULESCU

'“2. Rosca 1., Barbulescu Al, Pisici C., Vonica I., 1984, Spreading in Romania and'role of spe-
‘e : cies Sinophorus crassifemur Thoms. and Lydella thomsoni, Hert parasite on grubs

Table ¢ Table 5

Inheritance of sterility of parents irra-

i i { : inta nubilalis Hb, St. Cerc. Biol, Seria Biol. Anim., 36, 92— 95,
diated in F, S o g \ 13. Rosca I.,a%?"lf'glfllllé:cuuAl., 1986,’Attempts at biological testing of Bacillus thuringiensis
= el ) products with Ostrinia nubilalis Hb as a fest species, Probl. Prot. Plant,, 42,
i1 9 i 133—140. ;
Dose (krad) See fgnty (%) Dose (krad) Q ’ 3 o 14. Rosca 1., Barbulescu Al., Ghizdavu I., Banita Emilia, Brudea V., Bucurez'm Elena, Enica
Fy ] Fy g b ! : Doina, Luca M., Mateias M. C., Muresan thcm, Petc.u Lucica, Popov C.,
Sandru I., Vonica I.; 1985, Possibilities of using synthetical sexual pheromones
29 30.08 0.4 20 1 24 in protection of cereal and technical crops cullures, The IX th National Conference v
25 19.1 0.9 25 1 Tk ; of Plant Protection — Bucharest, 2, 113, / s ; ' i \
30 13.5 ~0.0 30 1 D7 15, Voinescu I., Bérbulescu Al., 1986, Efficacy of granular insecticides in conlrol of corn borer
Check 91.7 89.2. Check 1 1 Ostrinia nubilalis Hb.), An. I.C.C.P.T., LI, 383—386.
: Received May 8, 1989 Research Inslitute for Cereals and
CONCLUSIONS , Teehnical Crops — Fundulea

Calaragi
Irradiation with gamma photons of O. nubilalis plpae induced the
appearance of various sterility degrees in adults, depending on the radis,
tion dose used. |

The hatching extent of irradiated pupae depended on their age and
radiation doge. :

Malcs were more rvesistant to radiation than females.

A higher sterility in Fy as against parent generation can be obtained
when substerilizing tadiation doges of 20, 25 and 30 krad are applied.
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MODIFICATIONS IN THE LIVER AND THYMUS OF WISTAR
RATS INTOXICATED WITH LEAD

RODICA GIURGEA, I. BABA, J. ITALLER and S. TOADER

L
The effects of lead on male Wistar rats were studied. The applied dos¢ was 10 mg
per rat; the experiment lasted for 28 days. Two /intoxicated groups were used:
~ one housed in normal light-dark cycle, the other kept in darkness for the whole
~ duration of the experiment. The results show an involution of the thymus (weight
~ loss, lowering of the protein content, increase in the glycogen amount and DNA
contents) ; the liver was also alfected : glycogen and DNA contents were lowered,
{he protein and RNA contents were enhanced. In the liver, the effects of lead-in-
{oxication were stronger in the dark-housed rats.

7

\

~ Lead has complex metabolic and toxic effects on man and animals
3), (6), (7), (10), (11) ; among the most affected organs is the liver, which
involved in the detoxification mechanisms (1). On the other hend, lead
ication results in the inhibition of the immune system, lowering the
gistance of organisms to infections (3), (4), (7).

~ Taking into consideration the above mentioned effects, we have stu-
ed the biochemical actions of lead intoxication at the level of rat liver

thymus. Since lead intoxication usually appears in people working
nderground, a group of lead-intoxicated rats were kept in the dark.

MATERIAL AND METHODS
The experiments were performed on, white Wistar rats weighing

+-5 g. The animals were kept in proper zoohygienic conditions ; food
| water was given ad ltbitum. The following groups were used : control
P a group intoxicated with lead ; a group intoxicated with lead and
t in the dark for the whole duration of the experiment. The number
animals in each group was 8. : :

- Lead was given asg acetate-salt in the fodder, the daily dose being
mg per rat. The treatment lasted 28 days, lead being administered in
morning, before foraging. ,
The animals were killed by decapitation, after a 16-hour fasting.
ollowing parameters were determined both in the liver and the
us : total protein content (TP), (2): glycogen amount (G), (8); and
cleic acid concentration (DNA and RNA), (12). : 7
 Statistical evaluation of differences was made according to the
tudent ‘47 test; aberrant individual values were eliminated according
‘Chauvenet’s criterion. The differences were considered statistically
nificant at p << 0.05. ‘

RESULTS AND DISCUSSION

/, The liver accumulates lead and it is very sensitive to the action of
§ heavy metal ; it is also involved in the detoxification of the organism.

ROUM. BIOL. — BIOL. ANIS., TOME 34, N 2, P. 118115, BUCAREST, 1989
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Ed
The hepatic enzymes are affected in lead intoxication ; the ferrochelatases
and dehydrogenases involved in the synthesis of porfirins are inhibited
there appears also a lowering in tissue respiration and a decrease in the rate
of oxidative phosphorylation (1), (6), (7), (9), (10), (14). The latter effects
can explain the marked decreage in liver glycogen, noticed by us in both
experimental groups. Since oxidative phosphorylation is inhibited, one
may presume that the liver produces energy by enhancing 21\'001\\1\

It is well known that lead forms (omplc\eq with nuclcie acid pro-

teins, this phenomenon inhibiting cellular multiplication and DNA-depen-
dent R\TA synthesis (13). We noticed a lowering of DNA content, while
the RNA content was enhanced in‘both groups, “the difference being sig-
pificant only in the animals housed in the dark. The protein content of
the liver was enhanced in both groups. All these effects appeared to be
more intense in the third gr oup, which was intoxicated with lead and kept
in the dark.

Lead produces stress-like effects in the thymus: the weight of

this organ was reduced, its protein content was also diminished, while
its glycogen content was enhanced. We noticed an increase in the DNA
content in both groups. The RNA content was not modified significantly.
The immunesupressor effect of lead is known. Hoffman et al. (4) have

LY

Table 1 3
Effects of lead upon the thymus, liver and-adrenal weight in rats

Groups - CONTROL LEAD LEAD 4 DARK
THYMUS 4
TP X+ SE 289.242.22 255.44-20.4 199.5+12.2
(mg/) D% £ 172 . —31.05 p<0.01
RNA : 4.8-4-0.59 5.84-0.45 5.6--0.40-
(mg/g) 2 +17.74 : +15.50
‘DNA- / 2.9--0.46 1554137 12.44-0.65
" (mg/g) - +4-420.47 p<0.001 +4-316.44 p< 0.001
G 1.80.20 2.440.19 2.640.19
(mg/g) — +36.00.p<0.01 +44.75 p<0.001
ow 277.2450.34 165.004-19.18 206.84-19.88
(ing) ‘ — —40.49 p<0.01 —25.42
LIVER
TP L eg 4 143090 256.31--7.90 268.04-11.95
(mg/s) — +4-36.04 p<0.001 442,25 p<<0.05
RNA 4.540.79 +5.46 -0.50 7.04-0.65
(mg/g) — -+-19.74 +53.51 p<0.05
DNA 11.842.58 2.940.33 - 4.1340.49
(mg/g) = —75.30 p<0.001 —65.06 p<0.05
G 3.340.60 040314 0.8-0.16
mg/g) L= | —55.76 p<<0.001 —73.03 p<0.001
ADRENAL WEIGHT (mg)
21.74-1.66 ’ ; 21.541.44 . . 25.641.63
B e ‘ —0.80 | 4-18.06

X = mean values; -+ SE = standard error; D% = percent differences versus
control ; TP = total proteins; G = glycogen; OW = organ weight;

THE LIVER AND THYMUS OF LEAD INTOXICATED RATS 115

hat in lead-intoxicated pigs infected with Salmonella choleraesius
zendorf a 939, mortality appeared, while in the control group
but not intoxicated) the mortahtv was only 509,. Similar results
obtained also in mice (3).

The weight of the adrenal gland was not significantly modified ;

refore suppoese that the 111\'011111011 of the thvmm was 1ot the con-

ce of an adrenal activation by stress- s‘rnnulus rather a direct effect

nay be supposed. It is well ostablished that 10'1(1 can atfect directly

docrine glands : thyroid, hypophysis, adrenals a.s.0. (11). It seems

ible that the dose fxpphul by us does not affect the adrenal gland,
produces a direct ﬂl\'ln()l\"[l(‘ effect.

n aomhlswn, the administration of 10 mg lead acetate per animal
days in rats, affects the liver (01\'000011 and DNA contents were
d, protem arrd RNA content increased), the modifications being
ronounced in the animals which were kept in the dark. The cffectq
he thymus were : a reduction of its weight, paralleled by a lowering
protun content and an increase of the glycogen amount.
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TS OF OXPRENOLOL UPON THE GLYCOGEN CON-
GLUCOSE UPTAKE AND' C(U)-GLUCOSE CONVER-

SALT TREATED WISTAR RATS

J. MADAR, NINA SILDAN and D. COPREAN

‘he glycog:n conlent, glucose uptake,as well as the rate of “(1(U)-glucose incor-
oralion inlo the glycogn ol the isolated Lhoracic aorla wall were delermined in
L male Wistar rats alter chronic DOCA-salt administralion and aller Lreat-
nl with oxprenolol against the background of DOCA-sall administration. Ii
@i} established that the initial glycegen content of the aorta wall decreased, its
vilro’ glucose uptake was enhanced and the incorporation rate of radioactive
cose into aortic glycogen was intensified under DOCA-salt action. When oxpre-
ol (a bela-adrenoceptor-blocking drug) was applied in either small or large
oses against the background of DOCA-salt administration, the initial aortic
Sréogell content and the “in vilro™ incorporation of glucose inlo aortic glycogen
normalized, while the “in vilro’’ glucose uptake by the aorta wall was even
re intensified. Tt is concluded that in DOCA-salt-evoked changes of aortic
vcogen and glucose utilization the beta-adrenoceptor-mediated influences of
echolamines are essentially involved.
¥ g ‘

s well established that salt and mineralocorticoid excess in white
cit arterial hypertension (17), (22), (23), (24), (26) and systemic
tension significantly atfects the glucose and glycogen metabolism
aorta wall (8), (20), (30). On the other hand, it is well known that
-adrenoceptor mediated influences of catecholamines are appre-
involved in the pathogenesis of arterial hypertension (2), (10), (11),
d systemic hypertension essentially modifies the contractile acti-
, (7),(9), and glucose metabolism of the aortic smooth muscle
y (6), (8), (19), (20). : :

aking into consideration the above findings, in the present study
ed the dynamics of glveogen content, glucose uptake, and the rate
-glucose conversion into glycogen in the isolated thoracic aorta
DOCA-salt hypertensive rats after treatment with oxprenolol,
ypertensive drug, widely utilized in human therapeutics.

M;\TEBIA LS AND METHODS

he experiments were carried out on thoracic aorta rings (with
ima, media and adventitia), isolated from male Wistar rats of
1.6 g b.w., reared in the stockfarm of our laboratory and kept
andardized feeding and bioclimatic laboratory conditions. The
were divided into four groups: normal group; group treated
OCA and sodium chloride ; group treated with DOCA, sodium
d small oxprenolol doses; group treated with large oxprenolol
ainst the background of DOCA-salt administration.
UM. BIOL. — BIOL. ANIM., TOME 34, N° 2, P. 117—123, BUCAREST, 1989
st ¥
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To obtain moderate arterial hypertension (30), in the first period,
natrium cloride (309, solution) was administered by gastric tubage in
daily doses of 300 mg/100 g b.w. for 30 days, and DOCA (desoxycorti-
costerone acetate, “Mincortid”) was injected s.c. in daily doses of 1.4
mg/100 g animal during this period. For maintaining the evoked hyper-
tension, in the second period 19 Na Cl was added to the drinking water
and the treatment with DOCA was continued for 30 days more. In the
second period, against the background of DOCA-salt administration the
animals were treated with oxprenolol (1 —/2— (allyloxy)phenoxy/—3 — [iso-
propylamino/ -2~propanol)-hydrochloride), administered intragastrically =
in daily doses of 0.36 and 2.88 mg/100 g h.w., respectively. DOCA
was a commercial product of “Terapia” Cluj-Napoca, and oxprenolol of:
I.C.C.F. Bucuresti. y : .

The animals were sacrificed by cervieal dislocation and decapitation
after a fasting period of 16 hours, and 24 hours after cessation of the above
treatments, drinking water being allowed ad libitum.

The aortas were quickly excised and immersed for 20 minutes in
ice-cold Krebs-Henseleit saline (without glucose, pH = 7.4). From each
aorta a ring of 30—40 mg was used for testing the initial glycogen content
(16) and on the remaining ring (60 —80 mg) the “in vitro” glucose uptake,
the post-incubation glycogen content, as well as the rate of HC(U)-glucose
incorporation into aortic glycogen were detexmined.

For incubation, 0.5 ml glucose (16.7 mM) and gelatine (200 mg/100
ml) containing Krebs-Henseleit bicarbonate solution (pH == 7.4) were.

-used in the case of each aorta ring. The medium also contained 1BO(U)-glu-
cose (LF.LN., Bucharest), with a final concentration approximating
400.000 DPM/ml, its specifie radioactivity being 4.5 mCi/mM - 59,
The incubation of tissues was performed for 2 hours at 37.6° ¢ in
an original device (12), with a gas phase of 959 O, 4~ 59 CO, and a
shaking veloecity of 90 oscillations/min and 5 em amplitude.

Phe initial and final glucose content of the incubation medium were
determined enzymatically using a Test-Combination Glucose Kit (“Boe-
hringer, GmbH, Mannheim, Germany), according to Weiner et al. (29).

s N Tyc y 4 itro” i ‘poration was

- of 1C(U)-glucose-labelled glycogen by the “in vitro” incorporation
Qipi‘es(seé in DPM/2 hrs. per 100 ug glycogen, while the pre-and post-incu-
ation glycogen content of the aorta wall was calculated in pg/160 mg
esh tissue. : ;

All the results were expressed as means + S.E. Differences were com-
red by Student’s ““t”-test; differences of P < 0.05 were taken as sig-
ficant.

RESULTS

- Trom the data summarized in Table 1 it is obvious that the mean
alue of the initial glycogen content in the‘ aortic wall of normal rats 1s
1.65 -+ 5.41 micrograms/100 mg ti~ssue, while in I/,)O(!A-salt t:‘eated ones
his parameter is markedly diminished (—27.51 Y65 B :=:0.05); . vs, ‘the
responding normal level. '
When the treatment with small or large doses of oxprenqlo.l'ls
ppliéd against the background of DOCA-salt administration, the initial
ortic glycogen content remains within the normal range.
~ After incubation for 2 hrs of the pcrmal aorta wall in the gluf}ose
ontaining incobation medium, its glycogen content is 26.79 j:509
ierograms/100 mg fiesh tissue, being 1educed by 489, vs. the initial
lue (P < 0.001).

Table 1

Giy:ogen conlent of isnlaled rat aorta wall before (A) and aller 2-hrs
incubation n gluose ¢ n'a'nng Krebs-1nseleit solution (B). ‘under
various experim n al cendilicns (N = normal group; DS = I)O(‘A—_sals
treated group; DSOX, = group treated with small oxprenolol doses against
the backsovntof D)o A-salt adm nistration : DSCX, = group tf'v‘flted v_vrth
large oxprenolol doses aghinst the background of 1D GA-salt administration)

i ) iq | % differences
! micrograms glycogen/t00mg aorta | 7 di lt 5
Groups [l he e s M VT : between

3 | A and B

The colour intensity of the samples and glucose standards were measured = < | ,‘ e
spectrocolorimetrically at 610 nm, using a “Specol” apparatus (Carl N SV 1654541, | .96:7943.00 1i —48.13
Zeiss, Jena, GDR). The rate of glucose penetration from the medium into ? @t ®) e = 0001
the aorta wall was expressed in micrograms glucose uptake/100 mg fresh D> |oi 87442742 7005 41 44 29 732.13”r
fissue per 2 hrs. . / ! Al | S TRy

After incubation, each aorta ring was rinsed in a Krebs-Henseleit Lo pi 008 | PR 00
butfer (without glucose) and thereatter macerated for 30 minutes in bholl- & —— DSOX, 7| 50.18%3.36 | 41.25£3.56 —17.79
ing KOH 309%,. The glycogen was precipitated and_separated by two |‘ (6) Bl E =0
washings with 609 ethanol and two corresponding centrifugation at , ;2?)4:8 I 'l;"‘_" -(? b ‘
47,500' rpm, 60 min each, using a 23-T type Ja-netzklvcentrifuge (GDR). o ”’__i;’-"r?:io'i’ilsf ! IO TET BIORA s o
The isolated glycogen was solved in 1.5 ml double-distilled water and e I v (@) [ e Pi0502
its concentration determined in 0.5 ml of this solution according to Mont- | 19.00% | +38.899 :
gomery (16). The remaining 1.0 ml solution from each sample was com- [ Pr=i0150 s Pi=10, 05

pleted with 5 ml Bray’s scintillation liquid and its radioactivity was mea-
sured in a liquid scintillation spectrometer (type “Beta-szint” BF-5003,
Fed. Rep. of Germany ; efficacy for “C = 95%). The specitic activity

(The values represent means + S.E. Number ol experiments is given in pa-
rentheses. 9, — differences and P are calculated vs. the normal and vs.
A values, respectively).
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_ In the case of DOCA-salt treated animals, under the above incu;
bation conditions, the aortic glycogen level decreases by 32.139% (P
< 0.05) vs. its initial concentration, :

(—5.15%; P> 0.50).

It is vemarkable that after the treatment with small oxprenolol
dqsgns, agmn.:s't the background of DOCA-salt administration, the post-incu
batlon aortic gl,vcogqn' content decreases appreciably as compared to
that found in the initial state (—17.799 ; P = 0.10), but it increases
markedly over the corresponding level found in the normal group (--53.97 %, 5

P =0.01). In the DOCA-salt treated

increased by 38.89% (P < 0.05)

bation level.

~The data of Table 2 show that the rate of glucose penetration from:
the incubation medium into the aorta wall under normal conditions is.
800 + 24.14 micrograms/100 mg tissue per 2 hrs. In DOCA-salt treated.
animals the aortic glucose uptake increases (+13.0%; P < 0.05) and
in the case of the treatment of animals with small 01',13,1"0‘9 oxprénolol'
doses against the background of DOCA-salt administl"avtior: this pheno-"
menon is markedly intensified (--57.759, and +52.12 ' |
as compared with that observed in normal animals.

Table 2

but ranges within normal valueg

group, after applyving large
CPTe QaQ - T4 24158 =2 2l Eid oo sty
gxpuglolo)l doses, although“thie amount of aortic glycogen decreases by
33.909, (P < 0.02) vs. its initial value, the level of this parameter remains
, as compared to the normal post-incu-

11411 yivtl.'o glucoscj uptake l):\* (ll_c isolated rat aorta wall ands the rale of

C(U)-glucose incorporation in vitro inlo aortic glycogen under various
experimental conditions (N = normal grean: DS = DOCA-salt (reated
group ; DSOXN, = group trealed with small oxprenolol doses against
of  DOCA-salt administration: DSOX, = group

the background

trealed with large oxprenolol doses

against the background - of

DOCA-salt adminisiration)

Micrograms ¢ ucose

[Rate of " (U)-glicose

|
Groups { uptake by 100 mg !Cun\'m‘si(m into aortic
| Iresh lissue/2 hrs. jalycogemDIMIN0. e
| glycogen/2 hrs.)
N . 8002414 803+138.9
a0 (7) (8)
DS 904 +44.78 15921993
(6) (6)
+13.009% 4 4-41.71 %
- R.<i0.05 Po (0101
. DSOX, - 1262--70.46 10054+143.1
(6) (6)
=D TT. 9 : +-12.54 9,
: P < 0.001 i P=70.:5%
DSOXN, 1 121756.72 ' 940 +96.1
| (6) ) (5
| +52.129% ' 4 5.269
P < 0.001 f RP="0%5)

(Values are given as means -4 S.1.: Number of experiments is given
in parentheses: 9 dilferences and P are calculated vs. the values

obtained in N group).
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ycogen per 2 hrs. Against this value, only in the case of DOCA-salt
ed animals one can observe a marked increase of this
«ﬁ?l%; P < 0.01), while small or large oxpr
4t the background of DOCA-salt excess do not influence appreciably
ate of labeled glucose incorporation into aortic glycogen vs. the nor-
alue (+12.54% and 5.26%, respectively ; P> 0.50).
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on-induced aerobic glycolysis linked t
he vascular smooth muscle
‘he above observation is in a good
ng that under the same conditions the arter
moderately increases (30).
tes the findings that during isotonic ¢
cle, the utilization of ATP increases simu
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tes and that the oxidative metabolism at
sometric contraction force
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he vascular smooth muscle (19), (20).
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B aorta wall of DOCAsalt treated rats during a 2-hr incubation
g Krebs-Henseleit solution is associated with
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nges suggest the possibility that during
hypettension the enhancement of vascular
n intensified glycogen
has been established that
and energy substrates of
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“As results from the present study,
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salt administration, the initial quantity of aortic gly
normal level, but its post-incubation
At the same time, under these conditions, the “in vitro
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ems very probable that the above effects of oxprenolol are due to
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its beta-adrenoceptor blocking property, leading to the decrease of thg
vaseular smooth muscle contractlon and V‘LSOdllatathH( 7), (18). In f’lc
we observed that under these conditions the DOCA-salt evoked moderatg
~arterial hypertension of the rats is abolished both by small or large oxpre
nolol doses. Tt is well established that in systemic arterial thel‘th\lO
the activation of beta- admnoceptors by catecholamines at the level of
_cardiac and vascular myocytes is malnlv involved, and that under thi
~conditior the cytosolic CAMP production in va,xcular smooth muscl
significantly inereases (3), (4), (21). On the other hand, it is well known
that the activation of beta-adrenergic ¢cAMP- dependent cytosolic protein:
kinase in the cardiac mvocvbes and vascwlar smooth muscle fibres leads

hosphorylase system involved in glycogen breakdown and
~hexose-mono osphate formamon with important role in cell energy (31)
On this basis, it is pertinent to assume that oxprenolol applied in small

or large doses against the background of chronic DOCA-salt administra;

tion, normalizes. by its beta- adl enoceptor blocking activity, the aortic

glycogen utilization and glycogen synthesis from 01uco.se and at the sama

time stnnulates the crluco% upta,ke by the a,ortm wall.

In summary, our results demonstrate that in adult male \\Nta

rats after chronic DOCA-salt administration the initial glycogen contenf

“of the aorta-wall decreases, the “in vitro” glucose uptake is enhanced,
and the rate of glucose incorporation into aortic glveogen is intensified,

Small or large oxprenolol doses applied against the background of DOCA-

salt adlmmstratlon maintain the initial a01t10 0flvcooen content within

normal levels, normalize the rate of MC(U)- dlucose incorporation into
aortic glycogen and intensify the “in vitro glucose uptake by the isolated
rat aorta wall. These results support the LOHCIU.SIOI’I that in DOCA- sfl.l
‘evoked changes of aortic glycogen and glucose utilization the beta-adre

“noceptor medlated mﬂuenees ot cateoholamme excess are essentially
involved. ‘
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~ GABRIELA AGRIGOROAAEI3 I. NEAGSU, ST. AGRIGOROAEI, P. ROTINBERG,
] -G, BIRCA and SMARANDA KELEMEN

The action of some new semisynthesis antibiotics, namely, Valurin-1 and Valurin-2,
~upon serum (total and fractions) proteins, upon circulating immune complexes,
as well as upon Lhe leukocytary series has heen investigated, as against the action
of Antifolan. The agents to be investigated have heen administered, as i.m. injec-
" Lions, to laboratory rabbits, for 6 weeks, in two different doses (12.5 mg/kg body/
day and 20 mg/kg body/day), while the standard drug in therapeutical dose
(0.083 mg/kg body/day). The results obtained indicate thal hoth drugs show
‘depressing effects upon the humorally-mediated immune response, stronger
than those of Antifolan, Valurin-1, heing more cfficient than Valurin-2. Tt was
observed that, with both antibiotics, such effects are enhanced as the adminis-
tered dose is being increased. Nevertheless, such products do not induce a depres-
sion of the cell-mediated immune response, as is the ecase of Antifolan. None
of these three agents has modified the level of the circulating immune complexes.

ey
L

The immunemodulating action of low-molecular-weight substances

as been explained by their capacity of combining with some reactive

groups of tissue proteins (3), (12), (15), (18), vet, for the time being, the
timate mechanistn of such drugs is still obscure. _ ' S

Some antibiotics, such as methramicyn, mythomicyn, meracty-

omicyn, cyclosporin, adriamicyn ete. (5), (10), (14), (16), whose specific
munedepressive effects have been evidenced, are supposed to act in G

he same manner. : :

With aview to thoroughly studying this aspect, following preliminary §
reening, we focused our investigation upon two new semisynthesis ;
itibiotics, namely Valurin-1 and Valurin -2, showing also immunedepres-
sive properties.

~

MATERIALS AND METHODS

: The effects of the above-mentigned antibiotics upon the humorally-
and cell-mediated immune response were investigated upon administra-
tion as i.m. injections to laboratory rabbits, in two different doses (12.5
mg/kg body/day and 20 mg/kg body/day), for six weeks. The results were
evaluated as against the effects evidenced by Antifolan (whose immune-
depressive action is known) the latter being administered in therapeutical
e (0.083 mg/kg body/day). e

The influence upon the humorally-mediated immune response was

lowed by determining the time-variation of total serum proteins (the

thod of O. H. Lowry) (7) and that of the protein fractions (on taking
ests of serum lability and electrophoresis on polyacrylamide gel) (1), (2)
gl (11). - ‘ ' : .
The effects upon the leukocytic series were followed by the classical
thod (4), (6); (13), while those upon the circulating immune complexes
applying the modified Haskova method (17). n :

’

-
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RESULTS

In the case of Valurin-1, 179, reduction of total serum proteins,
which was observed at the end of the treatment period, in
the case of a high-dose treatment, is explained mainly through
the decrease of gamma-globulins (739) and beta-globulins (49.509,).
Alpha-2-globulins also decrease (15%), while alpha-1-globulins and albu-
mins remain practically unchanged. The effects of a low-dose treatment
were of the same nature, yet quantitatively lower. Data obtained by
electrophoresis were close to those vielded by serum lability tests. The
antibiotic had no influence upon circulating immune complexes, whose
serum level remained constant. '

Nevertheless, on the other hand, the (high dose) treatment with
Valurin-1 led to a slight stimulation  of the cell-mediated immune
response, expressed by the increase of total leukocytes (17.189,), which
is mainly explained through thé increase of monocytes (113.409,) and
lymphocytes (409,). Eosinophiles increased very slightly (39%,), while
basophiles and neutrophiles decreased (19% dnd 59, respectively). At
low doses, similar effects, yet, generally less ample, were noticed. \

The treatment with Valurin-2 also resulted in a reduction of total
serum proteins (13%), due mainly to the decrease &f gamma-globulins
(559%,) and beta-globulins (40%). Alpha-2-globulins decreased by only
8%, while alpha-1-globulins and albumins were slightly modified. In this
case, too, electrophoresis data were confirmed by serum lability tests,
while the variations induced by the low-dose treatment were of the same
kind, although less ample. The level of the circulating immune complexes
remained also unchanged, even after Valurin-2 treatments. :

As to the effects induced upon the leukocytic series, Valurin-2, admi-
nistered in high doses, induces also a slight stimulation, expressed by
the increase of total leukocytes (by 149)) mainly through the increase
of monocytes (38%,) and neutrophiles (25.359,). Lymphocytes and eosinophi-
les increased ‘only slightly (3.50 and 7.50 %, respectively), while basophiles
decreased (almost 309,). In the case of a low-dose treatment with Valurin-2
rather similar results upon the leukocytic series were recorded ; in some
situations (total leukocytes, lymphocytes, monocytes, eosinophiles) they
were even better than those recorded with a high-dose treatment.

DISCUSSIONS AND CONCLUSIONS

The depressive effects of Valurin-1 upon the agents of the humo-
rally-mediated immune response are generally stronger than those exhi-
bited by Antifolan (8) (about four times, in the case of total proteins,
two times with gamma-globulins, ten times with beta-globulins, and seven
times with alpha-2-globulins)

Noteworthy, Antifolan neither modifies sensibly the value of serum
albumins and alpha-1-globulins, nor does it exercise a significant influence
upon circulating immune complexes. .

Nevertheless, Antifolan leads to a reduction in the number of total
leukocytes (169%), due mainly to the decrease of lymphocytes (46.509).
In this situation, there is a lower increase in monocytes (only by 259,) and

itk ot e X

- 16.

a higher one in basophiles (by 379%). Eosinophiles and neutrophiles remajy
practically unchanged in the Antifolan treatment.

NEW IMMUNEDEPRESSIVE ANTIBIOTICS

Valurin-2 shows a lower immunedepressive action upon the humg-

rally-mediated immune respense than Valurin-1, yet stronger than that
induced by Antifolan (three times in the case of total serum proteing,
1.75 times with gamma-globuling, 8 times with beta-globuling and 4 timeg
in the case of alpha-2-globulins). Tts effects are closer to those of Antj-
folan in the case of serum albumins and alpha-1-globuling or circulating
immune complexes.

As to the action exerted upon the leukocytic series, as evident from

the above-mentioned data, sensible differences do exist between the two
agents, Valurin-2 exhibiting a slightly stimulating action, while Antifolan

- obvionsly depressing leukocytes and, especially, lymphocytes.

In conclusion, two antibiotics, . Valurin-1 and Valurin-2, exhibit

an evident immunedepressive action upon the humorally-mediated immune

- response (stronger in the former case, weaker in the latter), both products

being more efficient than Antifolan in depressing the synthesis of serum
immunoglobulins,. Nevertheless, such antibioties have rather o stimulating
effect (although not very strong) upon the leukocytie series, while Anti-
folan’s in this cage is depressing, too.
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SPECIFIC ACTION OF SOME BIOSYNTHESIS PRODUCTS
UPON THE BODY'’S DEFENCE CAPACITY

5 ST. AGRIGOROAEI, GABRIELA AGRIGOROAEI, I. NEACSU,
P. ROTINBERG, C. BIRCA and SMARANDA KELEMEN

The action of A.37.4 and A.12.3 antibiotics upon (total and fractions) serum
proteins, upon serum complement, circulating immune complexes and upon leu-
kocytic series, has bsen followed, as compared with the action of Rodilemide.
Experiments were performed on laboratory rabbits, the antibiotics being adminis-
tered in two different doses by i.m. injections, while Redilemide was given in
therapeutical dose. The results obtained point out that the A.37.4 product shows
immunostimulating effects — enhanced as the administered dose is increasing
— obviously higher than those of Rodilemide. The A.12.3 possesses wealer immu-
no stimulating effects, as compared with A.37.4, yet still higher than those of
Rodilemide, in case of the humorally-mediated immune response. Its effects
upon the leukocytic series are wealc, decreasing as the dose increases, ecven below
those of Rodilemine.

An extremely interesting problem, largely discussed lately by several
specialists in the field, is that of the control of the immune response by the
physician or by the rescarcher with the help of techniques, methods and
substances known to stimulate or inhibit the body’s defence capacity
(9), (13), (15), (22).

Among the agents showing an immunomodulating action (21), (25)
are a series of substances with low molecular weight, such as steroids,
hormones, some alkaloids, alkylated substances, certain antibiotics,
a.8.0. (5), (14), (20), (23).

The present paper discusses the above-mentioned effects of some
new biosynthesis antibiotics (A.37.4 and A.12.3) upon the humorally-or
cellulary-mediated immune response. ;

MATERIALS AND METHODS

Experiments were performed on laboratory rabbits, both antibio-

tics (A.37.4 and A.12.3) being administered by i.m. injections, in two -

doses (0.010 mg/kg body-day and 0.105 mg/kg body-day) for 6 week s.
The results were compared with those yielded by the treatment with
Rodilemide, characterized by an immunostimulating  action, adminis-
tered in a 10 mg/kg body/day, for the same period of time.

Animals subjected to these treatments were periodically (once a
fortnight) analyzed as to their serum gamma-globulins, by taking the
Kunkel and Huerga Popper tests (1), (4), (16), (17), gamma-globulins
together with serum beta-globulins, by the Mac Lagan test (1), (16) total
serum proteins, by the Lowry method (11) ; protein fractions by electro-
phoresis on polyacrylamide gel (12); the leukocytic formula by the clas-
sical method (6), (8), (10), (18), (19) ; serum complement by the Hartman-
Brecy method (7), and the immune circulating complexes, by the modi-
fied Haskova method (24)
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130 ST. AGRIGOROAEI et al.

i ]

RESULTS

The A.37.4 product induced a stimulating effect upon the humo-
rally-mediated response, expressed, at the end of the treatment period,
by the increase (38.869%,) of total serum proteins, when administered in
© high dose, which is attributed mainly to gamma-globulinsg (145.09,

increase) and beta-globuling (218.93%). A moderate increase was to be -

observed in the case of alpha-2-globulins (18.009%), while albumins record-
ed a 10.209% reduction. The effects of the low-dose treatiment were simi-
lar, yet less ample. Electrophoretic data supported the results yielded
by serum lability tests. ﬂ»

The experiment performed also indicated that A.37.4 has a stimu-

lating effect on the serum complement (a 67.7 69, increase being recorded
with the high dose) which is intensified, too, with the increase of the admi-
nistered dose. The level of the circulating immune complexes is not modi-
fied by such treatments.

Also, the product is seen as showing a stimulating effect upon the
cell-mediated immune regponse expressed, in the case of the high dose,
by the increase (by 73.749%) in the number of total leukocytes, espe-
cially through the increase of monocytes (by 218.079,) and neutrophiles
(by 90.11%) but also of lymphoeytes (56.149,) and eosinophiles (31.219%,).

. Basophiles registered a 39.809, reduction.

The treatment with A.37.4, administered in a low dose, induced a
lower increase of total leukocytes, somehow differentiated in the case of
different leukocyte types.

The A.12.3 product also shows a stimulating action of humorally-
mediated immune response, expressed, at the end of the treatment period,
through the increase, in the case of the high dose, of total serum proteins
(26.57%), due especially to gamma-globuling (94.0 %) and beta-globulins

(107.909,), and also to the alpha-1-globulins (23.45%,) and alpha-2-glo-
bulins (13.489%,). The level of serum albumins was not changed.

The effects of the low-dose treatment were similar in nature, yet
less ample, while electrophoretic data supported serum lability test
findings. In the case of the serum complement, an increase was also record-

ed, yet slighter (21.87%) with the high dose than with the low dose
(124.449),

The treatment with the A.12.3 antibiotics did not affect the level
of circulating immune complexes.

On the other hand, this antibiotics have miuch weaker effects in
stimulating the cell-mediated immune response, which is evident espe-
cially with the low dose, when total leukocytes show an increase of 23.86 9%,
due mainly to lymphocytes (50.33 %) monocytes (43.99 %) and bagophiles
(43.70%,).

In the case of the high dose, this effect is much reduced, the increase
of total leukocytes (6.569%,) oceurring only due to lymphocytes (25.29%),
while the other types of leukocytes are slightly decreasing:
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DISCUSSION AND CONCLUSIONS

The stimulating action of the A.37.4 antibiotic upon the specific,
humorally-mediated, immune response is stronger than that of Rodilemide
(3), as compared with the standard agent, inducing, with high doses,
increases of over three times in the case of total serum proteins and
beta-globulins, and five times in the case of gamma-globulins. Never-
theless, Rodilemide does not modify the level of either serum albumins
or alpha-globulins.

On the other hand, stimulation of the serum eomplement synthesis
is stronger (about three times) in the case of Rodilemide, than with a
high A.37.4 dose; yet, neither with Rodilemide was any modification
of the level of circulating immune complexes recorded.

In their turn, the effects of A.37.4 (when administered in a high
dose) upon the leukocytic series are generally stronger than those of
Rodilemide, in the latter case total leukocytes increase three times less,
neutrophiles six times less, lymphocytes 1.7 times less while monoeytes
1.3 times less. Nevertheless, Rodilemide induces an almost twice greater
reduction of basophiles, concomitantly with a decrease of the eosinophile
level. A.12.3, although having a lower stimulating effect upon the humo-
raily-mediated immune response than A.37.4, has nevertheless stronger
effects than Rodilemide, the protein increase being over two times higher,
that of gamma-globuling over three times, while that of beta-globuling
over 1.5 times that of Rodilemide-induced taken as standard. In exchange,
Rodilemide does not sensibly modify the level of serum alpha-globulins.

Yet, the effect of A.12.3 upon the serum complement is almost
twice lower, even with low doses, than that of Rodilemide.

As to the action of A.12.3 (low dose) upon the leukocytic series,
it generally equals, at the level of total leukocytes, that of Rodilemide,
vet various types of leukocytes are being influenced differently. Liympho-
cytes increase almost twice, monocytes four times less, basophyles and
eosinophiles rige, although they decrease in the case of Rodilemide, while
neutrophiles remain actually unchanged. j

Starting from the obtained experimental data, one can conclude
that the A.37.4 shows an obvious simulating action both upon the humo-
rally-and cell-mediated immune response, its effects being augmented
with increasing the administered dose and being slightly higher than those
induced by Rodilemide.

The A.12.3 product has stimulating effects upon the humoral
immune response, which are enhanced with dose increases and are superior
to those of Rodilemide, yet slightly lower than those induced by A.37.4.
The stimulating effects upon the leukocytic series are, generally, weak
and decrease, becoming much lower with increasing doses much below
those of Rodilemide.

Characteristically, both antibiotics induce a weaker increase of the
serum complement than Rodilemide does ; in the case A.12.3, this increase
ig depleted as the dose is increasing, but neither antibiotic influences the

level of the immune circulating complexes.
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BIOELECTRICAL EFFECTS OF SOME PROCAINE
ANALOGUE PRODUCTS

I. NEACSU and N. OITA

The action of some derivatives, in the form of salts, of the diethlylaminoethanol
(DEAE) (glutamate, acetylglutamate, acetylglycinate and acetylparaaminoben-
zoate) upon the membrane potential of the sartorius muscle fibre of frog has been
studied, on applying the technique of glass intracellular microelectrodes. These
products show bioelectrical effects similar to those of procaine and DEAE, induc-
ing either a slight hyperpolarization of normal membranes, at a pH of 7.2 (and
a concentration of 2.5 mM) or their slight depolarization at a PH = 6 and 1 mM
concentration, as well as the removal of the cholesterol deposited in the structure
of membranes. Results obtained evidence a series of significant pharmacological
characteristics of such products indicating also that they may be used as analo-
gues of procaine in certain pharmacological products.

The complex effects exhibited by procaine and procaine-based drugs
(Gerovital and Aslavital), at various levels in the human body, have been
studied in several papers (4), (8), (6), (16), (23), (28). As a diethyl-
aminoethyl ester of the para aminobenzoic acid, procaine was also evi-
denced as being split within the organism, in para aminobenzoic acid
(PABA) and diethylaminoethanol (DEAE), each metabolite having its
own pharmacodynamic actions. (1), (6), (7), (24), (28). At the same
time, a series of aspects concerning the distribution of procaine metabo-
lites at cell level have been, nevertheless, less studied.

In some previous investigations of ours, we have observed that
a series of bioelectrical effects of DEAR and of some of its derivatives
are similar to those of procaine (16), (19). Thus, starting from this, the
present paper deals with the action of some new DEAE derivatives, in
the form of salts, upon the electrical potential of normal or cholesterol-
loaded cell membranes, having in view that, in ageing phenomena, as
well as in certain diseases, the cholesterol proportion in the membrane
is modified (15), (16), (24).

MATERIALS AND METHOLS

Experiments were made on membranes of sartorius muscle fibres of
frog (Rana ridibunda Pall.), the modification of the membrane potential
(MP) being followed under the action of various agents, at room tempera-
ture, by the technique of intracellular glass microelectrodes.

Normal Ringer solution (NR) with a pPH = 7.2 (bicarbonate buffer)
ora pH = 6 (phosphate buffer) was administered under continuous cur-
rent to the muscle. The bioelectrical effects of some solutions of DEARE
glutamate, acetylglutamate, acetylglycinate and acetylparaaminoben-
zoate (GLU-DEAE, A. GLU-DEAE, A. GLY-DEAR and A-PAB-DEAE,

- Tespectively), in concentrations of 2.5 mM or 1 mM were followed ; they

were prepared by substances addition to NR. A series of membranes
were treated with 0.1 mM cholesterol solution (CHOLEST.), obtained
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through its dissolution in ethyl alcohol and addition of the alcoholic
solution to NR, so that 1 %, concentration of the alechol should be obtained
yet without significant effects on the MP (16), (17). In each experiment,
measurements were performed each time on five muscles from various
animals. Statistical treatment of the data was performed by Student’s test.

RESULTS

The normal resting potential (NPR) recorded during the experi-
ments registered values ranging between 90.70 mV and 94.03 mV (ES
being about 0.5 mV).

In the NR solutions with a pH = 7.2, all substances investigated,
at concentrations of 2.5 mM, induce a membrane hyperpolarization with
an average amplitude of 4.54 mV in the case of GLU-DEAE, 6.63 mV
in the cage of A. GLU-DEAE, 4.42 mV in the case of A. GLY-DEAE and
1.13m V in the case of A. PAB-DEAE (Fig.1: A, C, E, F). Such an effect
is similar to that of procaine (average hyperpolarization of 4.5 mV) and
DEAE (average hyperpolarization of 2.85 mV), being much stronger than
the PABA one (a hyperpolarization of 0.66 mV), under the same condi-
tions (16), (17). At a pH = 6, 1 mM GLU-DEAE induces, nevertheless,
. @ membrane depolarization, having an average amplitude of 3.45 mV
(Fig. 1—B), similar to 1 mM procaine (depolarization of 4—8mV) (4),
(16), while 1 mM A. GLU-DEAE (Fig. 1 D) shows a much weaker effect
(average depolarization of 0.58 mV).

The maintenance of muscular fibres in a NR solution containing 0.1
mM cholesterol determines a membrane hyperpolarization with an aver-
age amplitude ranging between 5.16 mV and 6.53 mV, which is irrever-
sible when washing the fibres with NR (Fig. 2A), which evidences a strong
cholesterol binding in the membrane structure. i

The treatment of these fibres — hyperpolarized through the action
of cholesterol — with NR containing DEAE derivatives causes a NRP
recovery (Fig. 2: B—E), as procaine and DEAE, in the same concentra-
tion, or the hypocholesterolemiant drug Clofibrate, do(16), (18), whick
indicates a mobilization of the cholesterol deposited in the membrane
structure. Washing with NR of the fibres thus treated determines NRP
maintenance, which evidences the recovery of the structure and of the
normal properties of the membrane.

DISCUSSIONS AND CONCLUSIONS

It is known that, in the human body, procaine is split, after a rela-
tively short time, by PABA and DEAE, each metabolite showing its
own pharmacodynamic actions (1), (5), (6), (7), (24), (28).

In a series of previous researches of ours (4), (16), (17), (18) we
have observed that, under conditions of normal pH and anaesthetic con-
centrations (25), procaine induces a slight membrane hyperpolarization,
while, in the case of an acid pH, and underanaesthetic concentrations
(1 mM), it induces its slight depolarization. On the other hand, we have
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Fig. 1. — Effect of DEAE derivatives upon the membrane potential of normal muscular

fibres (A = GLU-DEAE 25 mM, pH = 72; B = GLU-DEAE 1 mM, pH = 6;

G = A.GLU-DEAE 2.5. mM, pH = 7.2; D = A.GLU-DEAE 1 mM, pH =6; E =
A.GLY-DEAE 25 mM, pH = 7.2; F = A.PAB-DEAE 25 mM, pH = 7.2).

observed that, among procain metabolites, only DEAE shows bioelec-
trical effects similar to those of the whole molecule, in the form of an ester
(16), (17), which suggests the possibility of obtaining some DEAR deriva-
tives manifesting their effects — similar to those of procaine — at the
level of the cell membrane. The results presented in this paper; as well
ag previous data (16), (19), support this assumption. :
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Fig. 2. — Elfect of the DEAE derivatives upon the membrane potential of the muscular fibres
treated with cholesterol, at pIT = 7.2 (A = Cholesterol (.1 mM: B = GLU-DEAE 2.5 mM;
C=A.GLUDEAE 25 mM; D = A.GLY-DEAE 25 mM: E — A.PAB-DEAE 2.5 mM).

One can thus observe that DEAE derivatives — in the form of
salts of some aminic acids with this aminoalcohol — have bioelectrical
effects similar to those of procaine, as well as to DEAE, which reproduces
the effects of the former (16), (19). On acting upon the normal membrane
at a concentration of 2.5 mM, those derivatives determine, at a pH = 7.2,
a membrane hyperpolarization, while, at a concentration of 1 mM and
acid pH, provokes its depolarization, as procaine does, under the same
conditions. Nevertheless, one can also observe some differences among
the effects of the various derivatives upon MP. Thus, at a normal pH,
the GLU-DEAE effect is more persistent (Fig. 1 A), which is indicative
of its stronger binding in the membrane structure, while the A. GLU-
DEAE effect is more pronounced (Fig. 1 C), vet easily reversible, which
evidences that the presence of the acetyl radical in the molecule of the
product strengthens its action, also determining its weaker binding in

the membrane. The same phenomenon is to be observed in the case of

A. GLY-DEAE, too (Fig. 1 B). Another observation is that, in the case
of an acid pH, 1 mM GLU-DEAE also induces membrane depolarization
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(Fig. 1 B), as procaine does, yet the acetylation of the glutamate molecule
Temoves the depolarizing action in the case of 1 mM A, GLU-DEAE
(Fig. 1 D).

Such characteristics are probably due to a certain ratio between the
lipophilia and hydrophilia degree of the molecule of these products,
induced by the elongation — through acetylation — of the molecular
chain, or/and to some effects characteristic for the acetyl radical (9), (11),
(16). At the same time, although the glutamic acid and glycine have oppo-
site bioelectrical effects at the nervous cell level, determining a depolari-
zation and, respectively, a hyperpolarization of its membrane (14), (23),
the DEAT presence in the GLU-PEAE and A. GLY-DEAE molecule
confers hyperpolarizing properties to both DEAR salts of these amino-
acids. A similar effect is to be observed in the case of A. PAB-DEAE, too,
i.e. a membrane hyperpolarization, although PABA alone does not modify
MP (16), (17).

Starting from the “2 M.S.I1.” concept upon the structure and fune-
tioning of the cell membrane (3), the bioelectrical effects of procaine may
be explained on the basis of its specific interactions with the membrane
structural phospholipids, as wel as the ions and the active and passive

_lonic transport (4), (16), (17). Such interactions may be involved, too,

in the bioelectrical effects of the DEAR derivatives, studied in this paper,
having in view the similarity between the effects and chemical structure
of these derivat,;ve.\' and that of procaine.

As a matter of fact, one can observe that the effects of these deriva-
tives are similar to those of procaine and DEARE (16), (17) with regard
to their action upon the cholesterol-loaded membranes, too, (Fig. 2).
It is known that, by increasing the ratio of cholesterol in the membrane,
in experimental conditions or in various affections (atherosclerosis, cancer,

~hepatic diseases) as well as in ageing processes, the modification of the
- ratio between cholesterol and the other membrane lipids oceurs, accom-

panied by the perturbation/of the permeability and electrical properties
of the membrane (15), (16), (17), (18). In our experiments, the increase
of the cholesterol rate in the membrane leads to its irreversible hyperpola-
rization. Nevertheless, DEAE derivatives. induce the removal of the cho-
lesterol deposited in the membrane, restoring its structure and properties,
in a similar way to procaine, procaine-based drugs (Gerovital and Asla.
vital) and Clofibrate (16), (17). !

On comparing the GLU-DEAR (Fig. 2 B) and A. GLU-DEARE (Fig.
2 C) effects, it is to be observed, here too, that the presence of the acetyl
radical in the molecule of the product increases the action rate and effi-
clency. At the same time, it -is to be seen that A. PAB-DEAE, too, has
similar effects to those of procaine upon the membrane deposited choles-
terol, although PABA alone does not, exhibit such effects (16), (17). This
is based on the presence of DEAR in the structure of the product, having
similar effects to those of procaine (16), (17). :

For a more exact estimation of the.positive effects of DEAR deri-
vatives at the level of the cell membrane, one has to consider both their
bioelectrical effects and their interactions with the ions and membrane
structure, the complex role played in the organism by the acetyl radical,
trom their molecule (12), the role and distribution of DEAE”and PABA
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at various levels in the organism (1), as well as their action of restoring
the normal structure and functions of the cholesterol-loaded membrane,

or of the hepatic cell (16), (24). Having in view all these aspects, as well

as the similarity between the structure and effects of these DEAR deri-
vatives and procaine, there appears the possibility of the utilization of
such products as procaine analogues in certain pharmaceutical prepara-
tions (10), (20), showing stimulating, eutrophic, antiatherosclerotic or
" hepatoprotective effects. Actually, in a series of previous papers, the
pharmacological properties of products having a similar structure (deri-
vatives of aminoalcohols) which evidenced their positive effects in ner-
vous and hepatic affections, as well as in fatigue, geriatry (13), (21), (22),
(26), (27) or anaesthesia (8) were discussed. '

Starting from these results, we can also assert that the procedure
of testing the capacity of removing the cholesterol deposited in the mem-
brane structure, through MP measurements, may be used in the rapid
selection of some new products, probably possessing antiatherosclerotic
properties, as already evidenced in other studies (16), (17).
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THE EFFECT OF SELECTIVE PRESSURE ON THE
BIOPRODUCTIVE CAPACITY OF STREPTOMYCES
e RIMOSUS

GABRIELA ALENANDRESCU, ION T. BARA, SMARANDA VANTU and DORICA BAICAN

Application of a seleclive pressure on the individuals of a certain population
resulls, in time, in the deviation of lhe reaction norm, improvement of the studi-
ed characteristics, (bioproduclive qualily, resistance, precocily, prolificity) as
well as in changing the initial genotype structure. Such an action assumes a tho-
rough knowledge hoth of herilability of the characleristics under study and of
the amplitude of individual variability, the aclion field of scleclion (1,2,3, 4, 5).

MATERIAL AND METHODS

The experiment discussed in.the present paper was performed on

‘the LTI strain of Streptomyces rimosus, which is naturally employed
in production processes at The Antibiotics Factory of Jassy.
: The starting biological material was characterized by a bioproduc-
tive capacity of 26 mm (the American Variety of the Baccilus sublilis germ
test being used for microbiological dosing). At the same time, biochemieal,
microscopical and sterility tests were performed. : !

The main objective of this melioration programme of the Strepto-
myces rimosus species was to obtain a strain with a high biosynthesis
capacity and also a high stability in time. In this respect, selection was
applied as working method (on studying the 1077%:1078,10°9, 10710 | dilu-
tions) by perpetuation and multiplication of plus-variants during the five
selection steps (cloning). The vegetative phase was kept on the MAO
maintenance mediam.

RESULTS AND DISCUSSIONS s

The starting biological material, stored on the MAO medium, and
tested by the above mentioned methods, through 860 colonies, evidenced
a variability of the bioproductive activity ranging between 12—28 mm.
200 plus-variant colonies resulted from this cloning, evidencing values
of the biosynthetic activities ranging between 24—28 mm and minus-
variant colonies. For subsequent cloning two plus-variant colonies, cha-
racterized by an activity of 27 mm and 28 mm were studied ; these two
plus-variants were cloned separately, within five selection steps.

1. For the first cloning, from the 27 mm plus-variant, 88 plus-variants
(representing a percentage of 35%) were obtained, by testing 250 colonies,
which evidenced activities ranging between 24—29 mm and a 229, in-
crease of activity (biochemical = dosage), as compared with the initial
material. : : S

2. The 29 mm plus-variant colony was the biological material uti-
lized in the second cloning, performed by testing 170 colonies ; it evidenc-
ed 55 plus-variant colonies (329,) showing activities ranging between
24 and 30 mm, and a 329%, higher U/ml, versus the starting one.
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3. The third cloning assumed the testing of 200 colonies of the 30
mm  plus-variant, 50 plus-variant colonies (25%) resulting thereof.
These plus-variant colonies were characterized by activities ranging be-
tween 24 and 31 mm and a 369, higher U/ml.

4. The fourth cloning was performed on the 31 mm plus-variant
by testing 200 colonies. 40 plus-variant colonies resulted, showing a 389,
higher U/ml activity and activities between 26-31.5 mim.

The same method was used in the descendant of the 28 mm plus-
variant colony.

1. The first cloning assumed testing of 250 colonies, out of which
70 plus-variant colonies representing 289, were selected, with activities
ranging between 24 —29 mm and 33 % higher U/ml, as compared with the
initial biological material.

2. The second cloning was made by testing 170 colonies resulted
from the 29 mm plus-variant ; 60 plus-variant colonies (359%) resulted,
characterized by activities ranging between 24 —30 mm and a 36 % U/ml.

3. The third cloning employed the 30 mm plus-variant colony, test-
ed through 200 colonies, out of which 40 plus-variant colonies (20 %)
with activities ranging between 24 —31 mm and 37 % higher U/ml were
selected. -

4. The 31 mm plus-variant colony was cloned by testing 200 colo-
nies ; there resulted 38 plus-variants (representing 199%) with activities
ranging between 24-—32 mm and an increase of activity of 379,

CONCLUSIONS

1. Selection of plus-variant colonies, by five clonings and by test-
ng 2,500 colonies, led to an increase in the bioproductive activity of
269, and 239, respectively, depending on the biosynthetic activity of
the starting plus-variant (27 mm in the former and 28 mun in the latter
case).

2. Qompared with the initial biological material (with which the
experiment began) the increase of the biosynthetic activity was of 389%,
and 379%, respectively. ;

3. Increase of the biosynthesis activity over a certain limit is inverse-
ly proportional to the number of plus-variant colonies. This process is
natural in a normal distribution of the individuals, within the population
reaction norm, the number of those showing maximum values (of one
barameter) decreasing continuously, highly significant positive deviations
becoming thus impossible over a certain’ limit.
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OKOLOGISCHE UNTERSUCHUNG UBER THYSAi\TOP-
TEREN AUS DEM GIRBOVA-MASSIV (RUM}_&’NIEN)

LILTANA VASILIU-OROMULU

Die ékologicche Untersuchung unter stationiren Bedingungen stellt die einzige
komplexe und moderne Modaliliit des Studiums der verschiedenen pllanzlichen
und tierischen Zonosen d r. In diesem Sinne fiihrten wir eine weitgespannte Unfer-
suchung iiber die Synékologie der Thysanopteren aus den Gebirgswiesen des
Girbova-Massivs aus,indem wir die Struktur und Dynamik der Populationen in
Zusammenhang mit den stationiiren mikroklimatischen IFaktoren berticksich~
tigien. e

Die vorlicgende Arbeii behandelt ITediglich einige Populationsindices,. wie die
Diversitil und Aquiliit. 3

1. MATERIAL UND METHODE

Zum qualitativen und quantitativen- Studium der Thysanopteren
verwendeten wir parallel zwei fiir diese Insekten spezitische Methoden
und zwar die Methode der Abschiittlung und die Fangnetzmethode. Im
Rahmen der ersten Methode wurden je 10 Proben von jeder gich in der
Bliite befindenden Pflanzenarten genommen, wéahrend bei der zweiten
Methode je 3 Proben von jeweils 50 Abstreifungen eingesammelt wurden.
Diese Sammeltechniken, die zweimal pro Monat wihrend 2 J ahren ausge-
fihrt wurden erlaubten die Aufstellung des vollstandigen spezifischen
Spektrums der Thysanopteren, deren strukturelle Besonderheiten, die
zahlenmissige Fluktuation sowie die kausale Auslegung derselben. Die
notwendige Zahl der eingesammelten Proben wurde statistisch bestimmt,
wobei die Abschitzung der Gesamtzahl mit einer Genauigkeit von 0,2 —
0,3 stattfand,

2. CHARAKTERISIERUNG DER STATIONAREN ¢ KOLOGIS(IIEN FAKTOREN

Unsere Untersuchungen iiber die Thysanopteren wurden im Girbova-
Magsiv auf ungemédhten und nicht abgeweideten Gebirgswiesen an 6
Orten mit einer Hohe zwischen 8001375 m vorgenommen, und zwar =
Sefu Station (800 m), dann in Bogdan-Tal Station I (900 m), Station IT
(1170 m), Station III (1205 m), Station IV (1285 m) und Station V,
gelegen auf einem alpinen Riicken (1375 m).
it Das untersuchte Gebiet von Setu besass eine komplekte meteoro-

logische Station, wihrend durch simultane Ablesungen von klimatischen.

Faktoren bei 3 Untersuchungsgebieten innerhalb von 12 Stunden, die
periodisch wiederholt wurden, die mikroklimatischen Bedingungen fiir:
samtliche Untersuchungsgebiete durch Anwendung des thermischen Gra-
dienten berechnet werden konnte. Dag Klima ist im allgemeinen typisch:

fur die supramontanen-subalpinen Gebirgsgegenden,

Die charakteristische Assoziation ist durch Festuce rubrafallax mit.
Nardus stricta dargestellt. Die Bedeckung des Gebietes ist 100 %-ig. Vom

PI)
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der Gesamtzahl der Arten, welche die Wiesen bedecken stellen 15 Grami-
neae, 5 Leguminosae, 5 Cyperaceae und Juncaceae und der Rest verschie-
dene andere Pflanzenarten dar.

Die klimatischen, bodenbedingten, pflanzlichen und Hohenunterschie-
de verleihen jeder untersuchten Oberfliche eine bestimmte Kigenheit,
die sich charakteristisch in der Struktur und Dynamik der Thysanop-
terenzonosen ' widerspiegelt. ' 4

5. DIVERSITAT UND AQUITAT
Im Laufe der 2 Jahre wurde ein reichhaltiges Untersuchungsmate-
rial gesammelt, welches in 15 010 Exemplaren bestand, die 79 Arten
angehorten (Tab. 1). Die spezifische Zusammensetzung, die vorherrschende,

Tabelle 1

Die Thysanopteren aus dem Girbova-Massiv (2 Jahre )

!
Fangnelz- | Abschiitt-
methode :Iungsmc thode
|
1. Melanihrips [uscus 21 34
2. Melanthrips gracilicornis 3 11
3. Melanthrips pallidior 180 232
4. Melanthrips knechleli 1
5. Rhipidolhrips graliosus 1
6. Acololhrips f[ascialus 45 67
7. Acololhrips inlermedius 230 349
8. Aecololhrips albicinclus 8
9. Acololhrips ericae 5 11
10. Sericolhrips circumfusus . 4 }\
11. Sericolhrips bicornis i 9
12. Aplinothrips rufus 115 11
13. Aplinolhrips clegans 37 1
4. Aptinothrips stylifer 412 43
15. Prosopolhrips vejdovski 2
16. Anapholhrips obscurus 13 2
17. Anaphothrips euphorbiae i 21
18. Oxythrips brevistylis 5
19. Aplerolhrips seclicornis 1
20. I'rankliniella lenticornis 1
21. Frankliniella intonsa 94 929
22. Frankliniella pallida 2
23. Parafrankliniella verbasci 1 4
24. Kakothrips dentatus 1
25. Kakolhrips robustus 6 675
26. Odontolhrips uzeli 8 37
27. Odonlothrips loti : 202 580
28. Odonlolhrips phaleralus 6
29. Odonlothrips confusus 1 4
30. Rhopalandrothrips annulicornis 2
3L. Taceniolhrips trybomi 3 13
32. Taeniolhrips vulgalissimus 35 50
33. Taeniolhrips alratus -56 92
34. Taeniothrips montanus 110 i 0] 21
*35. Taeniothrips inconseqiens 12 513
36. Taeniollrips picipes L 134

OKOLOGISCHE UNTERSUCHUNG UBER THYSANOPTEREN 145.

Fangnetz- | Abschiitt-
methode lungsmethode

37. Taeniolhrips firmus 40 2
38. Taeniolhrips discolor 1
39. Taeniothrips f[riei 24 192
40. Taeniolhrips minutissimus 3 4
41. Taeniothrips montivagus 7 41
42. Thrips hukkineni 21 - 60
43,. Thrips pillichi ‘g
44. Thrips pelikani 27 291
45. Thrips physapus 114 1337
46. Thrips incognilus 1
47. Theips flavus 12 21
48. Thrips labaci 78 441
49. Thrips nigropilosus - 1 2750
50. Thrips validus 23 214
51. Thrips euphorbiae 9
52. Thrips crassicornis 1
53. T'hrips major 3 5
54. Thrips dilatatus 1
55. Sminiolhrips biuncalus 1
56. Stenothrips craminum 2
57. Chirolhrips manicalus 1807 38
58. Chirolhrips aculeaius 12
59. Limothrips denlicornis 16
60. Limothrips schmutzi : 4 1
61. Nesothrips bicolor 2
- 62, Haplothrips reuleri 36. 115
63. Haplolhrips seliger 8 2
64. Haplolhrips dislinguendus 37, 34
65. Haplolhrips Irilici 40 12
66. Haplolthrips alpester 196 327
67. Haplolhrips leueant hemi 75 889
68. Haplothrips augusticornis - 505 720
69. Haplolhrips niger 206 1601
70. Haplothrips aculeatus 62 12
71. Haplothrips acanfhoscelis 19 37
72. Haplolhrips kurdjumovi 2 1
73. Haploilwips sublilissimus 3 1
74. Haplothrips phyllophilus ' 1

75. Phlacothrips pillichianus
76. Hoplandrothrips bidens

77. Phlaeothrips coriaceurs

78. Liolhrips austriacus

79. Liolhrips selinodis

R -

‘

relative zahlenmissige' Hiufigkeit, die nach Geschlecht strukturiertem
Thysanopteren, bezogen auf das jeweilige untersuchte Gebiet, wurden
im Mai 1983 auf dem HEntomolgen-Symposium in Tagi (Ruméinien) vor-
getragen. (5).

Die Diversitdt ist einer der dltesten und gleichzeitig auch am meisten.
disputierten Indices. Thre Untersuchung ist von grosster Bedeutung, da.
sie den dkologischen Prozess der Beziehungen, die zwischen der Anzahl
der Arten und der Anzahl der Individuen besteht, synthetisch ausdriickt.
Die Grundidee der Diversitit erscheint zum ersten Mal in den biozono-
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tischen Prinzipien von Thienemann (1939). Der e-Index von Fisher,
Corbet, Williams tritt 1943 auf, der Simpson Index (1949), dann die For-
mel von Shannon-Weaver, die von MacArthur (1957) angewendet
wurde, der Brillouin-Index, etc.

Der von Lloyd-Ghelardi (1964) eingefithrte Index erlaubte die
getrennte Analysé der beiden Quellen der Diversitit und zwar die Anzahl
der Arten und die Aquitat, eine Arbeitsweise, die unserer Meinung nach,
die verniinftigste ist. Die Anzahl der Arten ist ein quantitatives, fir
ein gegebenes Biotop charakteristisches Kennzeichen, das sich entlang
lingen- und breitenmaéssigen Gradienten verandert.

Die Aquitat ist ein quantitatives Kennzeichen; welches die Orga-
nisierug des betreffenden Biotops und die bestehenden Beziehungen;
zwischen den hier angepafiten Arten widerspiegelt, das heisst (nach Ashby,
1970) die Begrenzungen, denen die betreffenden Arten im Wettkampt
mit anderen Arten unterworfen sind.

Bei der -qualitativen und quantitativen Charakterisierung der
Thysanopterenzonosen in den untersuchten Gebieten verwendeten wir
den o-H (Brillouin)-Simpson und den E-Index.

Der o-Index

Da die von jeder einzelnen Art iibermittelte informationelle Botschaft
fir eine kirzere Zeitspanne von dkologischen Faktoren und biologischen
Eigenheiten abhingt, werden diese Einfliisse durch lingere Intervalle,
Jahres- und Mehrjahresdaten ausgeschaltet, wobei die iibermittelte
Informationsmenge sich der Durchschnittsinformation der jeweiligen
Art nédhert. :

In diesem Sinne habeich die Werte des o-Indexes fiir beide Metho-
den, wie auch in bezug auf die Gesamtzahl der Thysanopteren berechnet.

Die Fangnetzmethode ergibt eine mannigfaltigere Ausbeute von
Thysanopteren (30 —40 Arten), indem die Werte des a-Indexes zwischen
10,1 — 9,1 schwanken (Setu =10,1; I =9,3; II = 9.0 e lL— 9. 7h
IY =9,3; V = 9,1). Die Werte des Indexes sind also vom Klima und der
Hohenlage beeinflusst (sie sinken mit dem Ansteigen der Hehe ii. M. ab).

Mit der Abschiittlungsmethode erhilt man viel kleinere Werte des
o-Indexes, die zwischen 5,3 — 7 liegen (Setu — 6; I = 6,201 —T5 bt
III = 7; IV = 6,4; V = 5,3); auch die Zahl der gesammelten Arten ist
niedriger (20—30).

Eine Hrklirung fiir die Schwankungen dieses Indexes besteht darin,
dass die Bliiten von einer kleineren Pflanzen Anzahl von Thysanopteren-
arten, die-sich in grossen Anhdufungen gruppieren, bevolkert sind, so
dass der « - Index in diesem Fall ganz besonders von der Pflanzenzusam-
mensetzung beeinflusst ist.

Der Unterschied zwischen den beiden Methoden geht auch aus der

~Analyse der Gesamtzahl der gesammelten Thysanopteren (15.010 Indivi-
duen, 79 Arten) hervor.

Mittels der Fangnetzmet.;h'ode wurden 69 Arten (87%) gesammelt
von denen nur 20 Arten spezifisch sind, wihrend mittels der Abschiitt-
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lungsmethode nur 59 Arten (74,69%) von denen lediglich 10 Art‘fen
spezifisch sind, gesammelt wurden, die tibrigen 49 Arten waren gemeine
Arten. :

. Die Fangnetzmethode ist also klar tiberlegen. Um aber ein korrektes
zonotisches Bild zu erhalten, habe ich die Trgebnisse der beiden Methoden
summiert  (Tabelle 2).  Der  Mittelwert. samtlicher a«-Indeces
betrug 8,4, er dhnelte dem von Tansky in der Stipa penata beherrschten
Steppe gefundenen Wert (nach Lewis, 1973). s scheint, dassin den gemas-
sigten Zonen die Wiese das am meist mit Thysanopteren bevolkerte
Okosystem darstellt, was daraus zu erklirven ist, dass die Gramineen die
von diesen Insekten am’ hiufigsten besuchten Wirtspflanzen sind.

Ich verwendete den o-Index darum weil die Héufigkeit der Thysa-
nopterenarten’ sich in eine logarithmische Serie einschreibt vorher?~
schende Arten sind gering an deér Zahl, zahlreich sind aber die Arten mit
weniger Individuen, also mit geringer Aquitat. , :

In der Tabelle 2 sind auch die Werte des H-Indexes (Brillouin) und die
Aquitit sowie die Mittelwerte, die Standardabweichung und der Varia-
tionskoeffizient fiir jeden einzelnen Tndex enthalten.

Der B-Index

Aufgrund des E-Indexes schuf MacArthur ein matematisches Modell,
nach welchem die Individuen nicht gleichmissig auf sdmtliche Arten
verteilt sind, sondern gemiss eines theoretischen Verteilungsmodells,
in welchem sich die 6kologischen Nischen der verschiedenen Arten beriih-
ren wobei die Gesamtzahl der Individuen ungefidhr konstant bleibt.
Im Falle der untersuchten Biotope sind die HAaufigkeiten der Arten vom
MacArthuar-Modell weit entfernt, indem die Aquitit ziemlich kleine Werte
aufweist (wegen der Anordnung der Haufigkeiten in logarithmischen Serien,
Tab. 2). '

Der H-Index ( Brillowin )

Der H-Index weist ziemlich hohe Werte auf (Tab. 2), klei'npre Werte
weist er nur in Biotopen bei grosseren Hohenlagen auf. Sowohl die Jahres-
als auch die Mehrjahreswerte weisen darauf hin, dass die Thysanopteren-
zonosen aus den untersuchten Gebieten eine komplexe Organisierung
mit zahlreichen Arten, aber, zahlenmaissig unterschiedlich vertreten, auf-
weisen, von denen nur wenige gemein und héufig sind, die meisten
aber selten oder sehr selten sind. 2

Aus den erhaltenen Ergebnissen geht auch hervor, dass die unter-
suchten Wiesen sich durch abwechslungsreiche Lebensbedingungen mif
einem breiten trophischen Netz auszeichnen, was sich in der gross en
Zahl der gesammelten Arten wiederspiegelt.

Der Simpson-Inder

In Tabelle 3 sind die Werte des Simpson-Indexes und dessen
Aquitit nach Sammelmethode, in monatlicher Dynamik im Laufe der
2 Jahre und in Abhingigkeit der untersuchten Station wiedergegeben.
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Tabelle 3
Simpson-Indices und Aquilit ;
Jiotop 1V. V. VI VII VLT X X
Selu 1 okl Netz.* — 0,88 0,92 0,87 0,84 0,15 e
) — 0,92 0,97 0,94 0,91 0,18 -
Abscli®*, Lni )78 0580 7 0478 70,747 50568 0,58
— 0,91 0,8 0,84 0,80 0,68 0,69
2h L N 0,72 0,83 0,8 0,75 0,68 0,18 0,44
0,84 0,92 0,91 0,81 0,75 0,24 0,89
Ab. 0,55 0,79 0,81 0,58 0,86 0,51 0,81
0,64 0,84 0,84 0,61 0,92 0,57 0,94
L ik N o 0,8 0,87 0,87 0,76 0,14 —
— 0,9 0,92 0,93 0,8 0,18 a
Ab. — 0,43 0,62 0,84 0,83 0,15 0,05
— 0,47 0,66 0,90 0,90 0,17 0,10
2 N 0,71 0,83 0,84 0,69 0,77 0,28 0
0,8 0,90 0,92 0,77 0,83 0,43 0
Ab. 0,66 0,72 0,87 0,8 0,84 0,78 0,61
0,83 0,78 0.92 0,90 0,92 0,89 0,81
11. 1 N. — 0,87 0,90 0,82 @() 20 0,08 0,44
— 0,93 0,9 0,87 0,23 0,12 0,88
Ab. — 0,36 0,55 0,72 0,55 0,74 0,44
— 0,43 0,59 0,79 0,61 0,83 0,88
2 N. 0,74 0,89 0,80 0,63 0,49 0,43 0,44
0,92 0,94 0,8 0,69 0,59 0,58 0,22
Ab. 0,72 0,86 0,74 0,86 0,77 0,67 0,58
0,9 0,94 0,78 0,92 0,83 0,80 0,70
I1L 1 N. — 0,87 0,9 0,76 0,82 0,41 0,74
— 0,92 0,94 0,80 0,91 0,52 0,92
Ab. — 0,8 0,77 0,73 0,8 0,89 0,70
o 0,87 0,83 0,81 0,92 0,95 0,93
0,8 0,95 0,92 0,86 0,24 0,48 0,44
2 N. 0,97 0,94 0,97 0,90 0,27 0,64 0,22
Ab. 0,471 0,668 0,807 0,847 0,882 0,699 0,54
0,538 0,698 0,852 0,897 0,934 0,8158 0,805
IV. i 1 — 0,87 0,8 0,76 0,79 0,03 0,07
— 0,95 0,93 0,81 0,88 0,07 0,15
Ab. = 0,62 0,75 0,52 0,82 0,77 0,62
2 N. 0,55 0,88 0,70 0,53 0,72 0,17 0
0,67 0,95 0,77 0,58 0,79 0,23 0
Ab. 0,65 0,80 0,70 0,32 0,89 0,66 0,52
0,82 0,8 0,73 0,33 0,95 0,75 0,77
V. 1 N — 0,8 0,51 0,89 0,35 0,09 0
— 0,9 0,53 0,95 0,36 0,12 0
Ab. — 0,75 0,90 0,74 0,83 0,65 0,65
— 0,93 0,93 0,80 0,89 0,75 0,78
2 N. 0,72 0,53 0,80 0,08 0,77 0,39 0
0,96 0,58 0,8 0,8 0,8 0,52 0
Ab. — 0,70 0,84 0,78 0,70 0,64 0
0,7 0,92 0,91 0,76 0,85 0
* — Netzmethode ; #* = Abschiittlungsmethode ; *** = crstes und zweites, A
{ B

Jahr

ST, p




1

150 : LILIANA VASILIU-OROMULU | 8

Die Werte des Indexes schwanken mit dem Monat des Hinsammelns,
also mit dem Klima, mit der Hohenlage und der Reichhaltigkeit der
Pflanzendecke. (

4. SCHLUSSFOLGERUNGEN

1. Die Thysanopterenzonosen aus den untersuchten Stationen begitz-
en eine komplexe Organisierung, bestehen aus zahlreichen Arten, die
aber zahlenmassig verschieden vertreten sind und von denen nur wenige
gemein und haufig, die Grosszahl aber selten oder sehr selten sind.

2. Die untersuchten Diversititsindizien weisen auf das Vorhanden-
sein unterschiedlicher Leben[sbedingungen im Girbova-Massiv und auf
ein reichhaltiges trophisches Netz hin, was sich in der grossen Zahl der
gesammelten Arten widerspiegelt (79).

3. Im Falle der untersuchten Biotope sind die Héufigkeiten der
Arten in logarithmischen Serien angeordnet und unterwerfen gich darum
nicht dem mathematischen Modell von MacArthur,

~
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DAS BAKTERIEN-BENTHOS ALS AUSDRUCK DES
TROPHISCHEN ZUSTANDES VON OKOSYSTEMEN DES
DONAU-DELTAS

\

DOINA PEPTEA-TONICA

The work presents the total number of heterotrophic germs in the sediment of
some aqualic ecosystems in the Danube Delta within a period of three years
consecutively. The dynamics of this structural parameter of the bacteriobenthos
is characterized by an ascending evolution of a numerical density of the hetero-
trophic bacteria from year to year in each ecosystem. If we compare our results
with those in the literature, we find that all ecosystems fall into the category of
cutrophic lakes — the upper limit. The value scale given by the multiannual
average ol each ecosystem determines a priority order which shows the eutrophy
steps in which each ecosystem lies.

Die heterotrophen Mikroorganismen spielen eine wichtige Rolle
bei der Zersetzung und Mineralisierung organischer Stoffe ; sie stellen
jenes Glied dar, welches die Funktionstiichtigkeit der anderen produ-
zierenden und verbrauchenden trophischen Glieder beeinflusst und
gleichzeitig den sténdigen Lieferer von Nahrstotfen der hvdrochemischen
Komponenten bildet. Aus diesem Grunde befassen wir uns in dieser Arbeit
mit der Dynamik der Gesamtmenge der heterotrophen Bakterien in den
See-Komplexen Rosu-Porcu-Puiu in den Jahren 1976 —1978 und

5

Matita-Merhei in den Jahren 1980 —1982.

MATERIAL UND METHODIK

Als Nahrboden diente Agar; Binimpfung oberflachlich ; Inkuba-
tionsdauer 48 Std. bei 22° €. Es wurde monatlich die Gesamtzahl hete-
rotropher Bakterien in der Sedimentschicht 0 — 5 cm bestimmt. Die Ergeb-
nisse werden in Keimzahl/g feuchten Schlicks angegeben.

ERGEBNISSE UN_D BISKUSSIONEN

Aus der allgemeinen Yotwicklung der zahlenméssigen Dichte der
heterotrophen Bakterien ergeben sich gewisse wichtige Charakterziige,
welche einerseits auf allzemeine Jahreszeitliche Vorgange zuriickgehen,
andererseits auf gewisse Charakteristika des Sediment-Typus beruhen,
wobei beide Rinfliisse die zeitliche und rdaumliche Entwicklung der hete-
rotrophen Mikroflora bestimmen. In dem Seen-Komplex Rogu-Poreu-Puin
zeigt die auf grund der monatlichen und jahrlichen Durchschnittswerte
(Abb. 1) abgeschitzte numerische Dichte ein statiges Anwachsen in jedem
Okosystem vom Frithjahr bis im Herbst ;  demzufolge’ stiegen die
Werte in der Beobachtungsperiode von Jahr zu J ahr zusehends an.
Die Grenzwerte des Schwankungshereichs liegen bei 10° — 101, Im
Seen-Komplex Matita-Merhei sinkt die zahlenméissige Dichte von Jahr zu
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Jahr und erreicht 1982 die niedrigsten monatlichen Mittelwerte von der
Grossenordunng 106 — 107, Die Schwankungen befinden sich zwischen
106—10 (Abb. 1). :

Die untersuchten Gewisser-Okosysteme vom Strom-Meere (Rogu-

~ Porcu-Puiu) und vom Stromdelta abstammend (Matita-Merhei) zeichnen

sich durch eine hohe biologische Produktion und durch eine starke Anhau-
fung organischer Stoffe aus; unter diesen Bedingungen kommt es zur
Entwicklung einer tippigen heterotrophen Mikroflora. Wegen diesen
Bigentiimlichkeiten gehoren diese Okosysteme demselben Stadium von
Trophizitit und Eutrophie an, das sich aber auf verschiedenen Stufen
befindet. Vergleichen wir unsere Ergebnisse mit denjenigen aus der Lite-
ratur (Tab. Nr. 1), so ergibt sich die Einreihung unserer fiinf Okosysteme

Tabelle 1
Die Abundanz des Bakterien-Benthos in Seen verschiedener
Trophizitiit
See-Typus Keimzahl/g feuchten Autor
Schlicks
Baikal 5,12x10° Gorlenko, 1977
Oligotroph  Onega 5,12x 10° Kuznefov, 1970
Dolgoi 4,15x10° Kuznelov, 1970
Ostrovo 3,5x105—2x 108 Ocevski, 1970
. Perieslavscoe 1,5x108 Gorlenko, 1970
Mezotroph  Glubocoi 4,72 % 10° Kuznetov, 1970
Bicaz 1x103—-5x10° Mazdreanu, 1977
Beloi 5x 105 Dubinina, 1977
Yukonoka 1x10° Tezuka, 1975
Kojima 1'% 107 Kawai, 1975
Futroph Rosu 1,29 10%—6,71 x 1010 Peptea, 1977 >
Porcu 7,44 < 105—6,71 x 1010 Peptea, 1977
Puiu 3,13 x107—2 46 x 1010 Peptea, 1977
: Matifa 4,495 10°—1,76 % 100 " Peptea, 1980
Merhei 1,64 % 107—7 64 % 1010 Peptea, 1980

Zwischen den Scen Rosu und Puiu  bestehen geringliigige Unter-
schiede, so dass diese beiden Okosysteme als zu  derselben Trophizi-
tiatsstufe angehdrend betrachet werden kénnen.

in die Kategorie der eutrophen Becken, an der Greunze der Polytrophie,
wobei die Werte anderer Becken derselben Trophizitétsstufe stark iiber-
schritten werden, In Abb. 1 erkennt man zwei verschiedene Gruppen von
Okosystemen mit unterschiedlicher Entwicklung der Gesamtzahl hetero-
tropher Keime, und zwar : zur ersten Kategorie gehoren die Okosgysteme

- Rogu-Porcu-Puiu, welche sich durch eine von Jahr zu Jahr steigende

Entwicklung kennzeichnen ; zur zweiten Kategorie gehoren die Okosy -
steme Matita und Merhei, welche durch eine absteigende Entwicklung der
Anzahl heterotropher Bakterien gekennzeichnet sind. Die fiinf Okosysteme
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unterscheiden sich durch den Wert des vieljahrigen Mittelzahl fir
jedes einzelne Okosystem, wodurch sich die Einordnung der Kutro-
phiestufen der Okosysteme ergibt (Abb. 2).
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Abb. 2.— Die Gesamizahl heterotropher IKeime im Sediment der Lint Okosysteme.
[ N

LITERATUR

1. Nicolescu Dorina, Peptea Doina, 1984, 24. Arbeitstagung der TAD, Szentendre/Ungarn.

2. Peptlea Doina, Sin Vasilica, 1980, Trav. Mus. Hist. Nat. “Gr. Antipa”, 22, 211—213.

3. Peptea-lonica Doina, 1987, Teza, de doctorat, Studiul ecologic al populafiilor de baclerii
helerotrofe chimiosintelizante din sedimeniul unor ecosisteme acvalice din Della
Dunarii.

Eingegangen. am 18. Januar 1989 Instilul fiir biologische Wissenschafien
Bulkarest, Splaiul Independenfei 296

LA STRUCTURE NUMERIQUE ET GRAVIMETRI OUE DU (
ZOOPLANCTON DANS LE SECTEUR ROUMAIN DU
DANUBE AU COURS DES ANNEES 19841987

V. ZINEVICI et LAURA TEODORESCU

On fail Panalyse, pendant 4 années (1984—1987) dans 24 scclions fluviales, de
la structure numérique cl gravimélrique du zooplanclon du secleur roumain du
Danube. Le travail présente des données concernant la densité numérique et la
biomasse, I'abondance et la dominance. On mel en ¢évidence de grandes différences
par rappori a la situation existante il v a 25— 30 ann¢es. Parmi les causes déler-
minantes il faul mentionner la réduction de la surlace inondable. Paugmentation
du degré de charg: organique et minéral des caux fluviales, Papparition des lacs
de Dbarrage.

La littérature spéeialisée des 30 dernieres anndes contient de
nombreuses données concernant la structure du zooplancton dans le
secteur roumain du Danube (1), (2), (3), (5), (6), (7),(8). On constate quand
méme qu’elles proviennent des investigations effectuées dans un nombre
assez réduit de points par rapport a la longueur, y compris au degré de
complexité du secteur, et qu’elles se rapportent a différentes périodes,
ce qui ne peut offrir, par corrélation, une image dynamique de succession
dans Pespace et d’évolution en temps. :

L’analyse de telles études pourrait offrir des données utiles dans
Pappréciation de la qualité des eaux, Iévaluation des ressources nutri-
tives ou lestimation des effets produits par 'impact antropique.

Un premier essai d’analyse dynamique en temps et dans Pespace
de la structure du zooplancton dans lentier secteur roumain est réalisé
a peine au cours des années 1984-—-1987. Les données concernant la
structure taxonomique sont déja publiées (9) et celles concernant la struc-
ture numérique et gravimétrique sont analysées dans le présent travail,

?
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Les recherches ont été effectuées par saison (printemps, été, automne)
pendant 4 anndes (1984 —1987) en'24 sections fluviales : 1. Baziag (Km.
1071); 2. en aval de Moldova Veche (Km. 1058) ; 3. en amont de Svinita
(Km. 995); 4. en amont d’ Orgova (Km. 957); 5. en amont du barrage
de Portile de Fier I (Km. 944); 6. en amont de Drobeta Turnu-Severin
(Km. 935); 7. Pristol (Km. 834); 8. Calafat (Km. 795) ; 9. contluence du
Jiu (Km. 694) ; 10. Bechet (Km. 679); 11. confluence de’Olt (Km. 605)
12. Turnu Migurele (Km. 598); 13. confluence de la Vidra (Km. 528);
14. aval de Giurgiu (Km. 496); 15. confluence de 1’Arges (Km. 434); 16.
Ceatal Borcea (Km. 371); 17. en aval de Cernavoda (Km. 300); 18. con-
fluence de la Ialomita (Km. 244); 19. confluence du Siret (Km. 155) ; 20.
confluence du Prut (mille 72); 21. Ceatal Izmail (mille 44); 22. en aval
de Tulecea (mille 39) ; 23. Periprava (bras de Chilia, Km. 18); 24. bras de

)
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Sulina (mille 14). Pour chaque épreuve on a filtré 40 litres d’ean (20 litres
provenant de la zone du bord et 20 litres du médial).

RESULTATS ET DISCUSSIONS

La structure numérique. Des recherches sur la densité numérique du
zooplancton fluvial, effectuées dans quelques points du secteur roumain
il y a 25—30 années (1), (2), (3), (5), (6) mettaient fortement en relief
le r6le de la plaine inondable dans I'évolution de Ja zoocénose. On remar-
que un développement ascendent d’amont vers I'aval, qui se trouve en
corrélation avec la baisse du courant et surtout avee Paugmentation de
Pinfluence de la plaine inondable. Les variations saisonniores comprises
aux eaux moyennes et petites, entre quelques exemplaires/litre et quel-
ques dizaines d’exemplaires, augmentaient au cours du minimum hydrole-

gique a quelques centaines. Le maximum absolu de la période quand le

secteur inférieur du Danube disposait d’une zone inondable bien dévelop-
pée (1051 ex/litre) a été enregistré en juillet 1962 en aval de la confluence
avee le ruisseau de Nedeia (Km. 697); il faut mentionner qu’en amont
de la confluence, la densité numérique était nettement inférieure (82
ex/litre) (2). L’enrichissement graduel du zooplancton d’amont vers
Paval est bien mis en éyidence le long du bras de Sulina : 136 ex/litre
Ceatal St. Gheorghe, 212 & Gorgova, 461 respectivement 545 ex/litre
Crigan et Sulina-mille 2 (5).

Ilendiguement progressif de la plaine inondable a déterminé, sans
doute, la réduction substantielle de 'apport allochtone, de sorte qu’au
cours des anndes 1984 —1987, son influence soit ressentie seulement dans
le secteur compris entre les deux Ceatal et tout le long des bras du Delta.
Hin échange, la dynamique du zooplancton reflete, dans une grande mesure,
les modifications de plus en plus amples de certaing paramétres physico-
chimiques de Veau, I'évolution ascendante, en temps, de la base trophi-
que (particulierement du bactérioplancton) (4), les changements complexes
produits par Papparition des lacs de barrage autant dans leur périmeétre (7)
que dans les zones situdes en aval (9). L'analyse des mo vennes multiannu-
elles (1984 —1987) met en évidence des maximums dans les seetions de
Ceatal Borcea (300, 4 ex/litre), de la confluence de P’Arges (290, 2), &4 aval
de Moldova Veche (263,3), & I'aval de Tulcea (192,5) et de la confluence
de la Talomita (157,1) et de sminimums 3 Cernavodsi (8,2), Turnu Migurele
(17,5), Pristol (20,5) Bechet (29,3) et Drobeta-Turnu Severin (29,7).
Damns le contexte des modifications de nature biotique ou abiotique ressen-
ties dans tous les secteurs du fleuve, la dynamique multiannuelle dela.
densité numérique envegistre des valeurs relativement élevées dog Pentrée
du Danube sur le territoire roumain (Bazias) (144,8 ex/litre). Dans les
conditions de Pexistence des zones & eau peu profonde et courant réduit,
la dynamique du paramétre mentionné enrvegistre un sens ascendent dans
la zone supérieure du lac de Portile de Fier I (avee le maximum en aval
de Moldova Veche). En échange, dans la moitié inférieure du lac, le
décantage des agrégats détrito-bactériens (4) a une répercussion négative
sur le développement numérique du zooplancton qui enregistre la valeur
minimale dans la section d’amoent d’Orgova (6,7 ex/litre). Ta régression

[
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de la zoocénose s’accentue en aval du lac, conséquence de Pimpact souf-
fert dans la zone du barrage, des agrégats-hydroénergétiques et dans les
écluses. Des valeurs réduites ont été enregistrées aussi dans les 350 sui-
vants K., de sorte que la zone Drobeta-Turnu Severin—Turnu Magu-
rele puisse étre considérée la portion avec le développement numérique
le plus réduit de Uentier secteur roumain. Dans les conditions de la baisse
graduelle du courant fluvial, de Vinfluence favorable exercée par des
eaux tributaires et de 'existence de certaines zones inondables, les moyen-
nes multiannuelles les plus élevées ont été enregistrées au cours des 500
derniers Km. du trajet fluvial.

La dynamique saisonniére présente une évolution ascendante de
printemps vers l'automne. Bien que Papport de la plaine inondable et
baissé par rapport a la situation enregistrée il v a 25-—30 ans, les valeurs
totales de la densité numérique sont restées, généralement pareilles dans
Pordre de grandeur. Plus encore, le maximum saisonnier absolu de la
période 1984 —1987 (1504,3 ex/litre) (en aval de Moldova Veche, en octo-
bre 1986) (tableau 1) est supérieur & celui enrégistré au cours des années
1957 —1962.

La dynamique par années présente la valeur maximale en 1984
et celle minimale en 1985.

La dynamique de la densité numérique des groupes d’organismes
zooplanctoniques reflete, dans la plupart des cas, Papport déterminant
des rotipheres. Il y a aussi des cas ot leur dominance est dépassée par
celle des ciliées (le printemps de 1984) ou méme par celle des copépodes
(le printemps de 1985) (tableau 1).

La dynamique spatiale des rotiphéres enrvegistre dans Pensemble,
un sens descendant de Vextrémité d’amont du secteur roumain vers celle

Tableau 1

f.a densile (ex/1) et1'abondance (%) numérisue du zooplancton du secteur roumain du Danube
(1984—1987)

: Total 5 e l.améii- Bl :
Stas o Mois 200~ g'.',‘_l Testacée I‘lo‘fl__ bran- (01(;': ('h?(_]f"
tion née oiariton ice phere Chite pode cére
1 2 3 4 5 W 7 8 9 10
1. 1984 1V, 64,8 77,01 0,77 16,98 = 4,78 0,46
2 83,8 86,75 0,24 10,74 = 2,03 0,24
3 259,7 90, 10 0,85 8,32 = 0,73 —
5 12,4 42,74 — 54,03 <= 3,23 —
10 29,3 56,66 = 40,95 = 2,39 —
12 17,5 39,43 = 40,57 5 20,00 —
14 . 25,3 37,15 0,79 54,95 &2 5,53 1,58
16 25,9 65,25 3 30,12 = 4,63 —
18 15,8 68, 35 1:;:27 25,95 A 4,43 —-
19 32,1 86,60 = 11,84 = 1,56 —
20 12,4 63,71 =5 26,61 e 8,07 1,61
21 23,1 60,18 0,43 8,22 = 31,17 =
23 11,4

48,25 o 21,05 L 30,70 A
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Tableau 1 suilée: 1 Tableauw 1 suite
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’ 11984 V] 72,97 27,43 51,03 12,35 7582 L 1,97 i 18 116,2 10,33 - 59,37 93,24 7,06 -
] 2 ; 267,0 25,84 £ 58,98 o 11094 1395 s 1040 , 19 16,7 - = 17,96 26,95 52,10 2,99
‘ g 0 106,7 « 752,49 =t 437587 "orad 1,59 & 90 20,1 34733 2,99 2,99 8,46 49,74 1,49
| 5 12/0mb 00ie L 70,00 1,67 3,33 L 91 9,7 31,96 il 200 R 51,55 13,40
R 7 ) 139,6 85881 T 1,65 - 87 45, ' 2385 6,52 1,65 22 25,0 16,00 4,00 & i 270500 | 10500
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‘ ' 15 SBA Sl 99107 s B A 06 8,24 - 3 572 8,23 = 84,95 = 6,72 -
‘ 16 575,0 . 23,30 ve 67,82 « .+ 4,70 358 0,35 4 15,1 64,24 = 197580 (e 23,18 —
18 457,9 13,54 - 72,07 #6504 8,71 0,44 .8 18,3 i w 91480 ot e ERRON -
, 19 126,5 5,53 o 32,41 7,91 49,41 4,74 7 51 56,86 = 27,45 = 15,69 -
20 106,8 Ljooe L4 D5 10800 gl g gpiade. iy . 8 Wid . 872 5,26 45,61 o 11,40 7
21 116,5 9,61 0,521 7 196582 1 506 15794\ A B 9 249" Tiario7 5,22 . 19,28 - 8,43 =
o 58,5 o 0,68 9,06': 0,68 7864w 1010108 14 3,5 34,99 ~ o = AR a8
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Tableau 1 suile

1 9% el S 5 6 7 8 9 10

I EHORGE N 755,9 2,65 0,53 96,04 S 0.65 0,13
2 1504 ,3 0,66 0,27 98,38 2 0,42 0,27
3 329597 93485 S 70,59 = 5,47 0,12
4 290 ,4 24 45 o 65,08 = 10,47 =Y
6 27,0 444 g 57,778 = 37,78 e
7 10,9 1,83 i 16,51 <3 71,56 10,09
153 S 987 VT 177,5 2,76 0,68 36,45 50,13 9,30 0,68
2 243 1 4,11 2,47 32,91 56,15 4,36 27
3 75,6 1,32 = 43,65 50,80 4,93 Lt
4 115 4 0,87 = 74,52 20,36 4,95 e
6 60,1 8,32 = 27,45 55,75 7,65 0,83
7 401 19,95 4,99 27 .43 41,15 4,48 -
15 143 5 9,76 3,48 70,04- 11,15 3,48 2,09
18 444 1 6,30 I 79,71 6,76 5588 1,35
19 . 222 .9 2,69 0,90 84,34 8,08 3,99 o
20 54,0 5,56 278 67,58 7,41 13,89 ;

21 (91,5 20,77 1,09 557289, 5,46 39,90

23 114 1 56,62 3,16 4.65 3,59 24,27

24 7.4 16,22 6,76 6,76 oo 63,50

d’aval, compensée parla dynamique ascendante des cladoceres et des
copépodes, corrélée avee évolution de la vitesse d’écoulement de Peau.
Dans le cas des ciliées, les variations numériques présentent un caractore
en quelque sorte irrégulier, en dépendance probable de la dynamique de
chargement organique des caux (tableau 1).

- Du total des 162 éléments du spectre taxonomique (9) 32 sont domi-
nants sous rapport numérique. La majolité de ceux-ci est représentée
par les rotipheres (54,559%) et les cilides (27,279,). 15 de ces éléments
~manifestent leur fonction écologique au cours dun seul cycle annuel, 6
se retrouvent dans 2 cycles, 7 pendant 3 cyeles annuels et 4 seulement
pendant 4 cycles annuels (Brachiorus calyciflorus dorcas spinosa, Kera-
tella cochlearis, Dreissena polymorpha et nauples Copepoda g. sp.

La structure de la biomasse. Tl Yy a peu de données concernant la
biomasse zooplanctonique du secteur roumain du Danube. Sur cette base
on peut affirmer quand méme que dans les conditions d'un apport aug-
menté de formes allochtones, le zooplancton fluvial se caractérisait, en
général, par des valeurs relativement élevées. TLes moyennes annuelles
des sections Orsova, Briila, Tulcea et Sulina variaient entre les limites
‘de 432—4073 pg substance humide/litre, pendant que la moyenne du
secteur, calculée sur ces données, était de 2055 pe/litre (3), (5), (6).

I’étude comparative de la structure de la biomasse zooplanctonique
au cours des années 1984 —1987 et 1958 --1962 reléve Uexistence d’impor-
tantes différences.

; L’analyse des moyennes multiannuelles (1984 —1987) des 24 sec-
tions fluviales met en évidence des maximums en aval de Tulcea (540,7
pg/litre) sur le bras Sulina-mille 14 (456,6), dans les zones de confluence
avec les rivieres de Talomita (352,8) et Arges (326,1) en aval de Moldova
Veche! (340,5), et des minima & Bechet (27,8), Turnu-Migurele (36,1),
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en amont d’Oryova (60,2), Drobeta-Turnu Severin (61,7) et Cernavodi
(70,5). En concordance avec la dynamique spatiale de la densité numé-
rique, les variations gravimétriques multiannuelles met en évidence des
cotes relativement élevées dans Uextrémité d’amont du secteur (Baziasg)
(217,1), sens ascendant dans la partie supérieure du lac de Portile de Fier I
(Ie maximum en aval de Moldova Veche), descendant dans la moitié
inférieure de celui-ci (e minimum en aval d’Orsova), des baisses évidentes
dans la portion Drobeta-Turnu Severin — Turnu Migurele ot les
moyennes multiannuelles les plus élevées sur le parcours des 500 der-
niers Km. du fleuve.

La dynamique saisonniére de la biomasse présente Uévolution ascen-
dante de printemps vers Pautomne, en corrélation, dans I’ensemble, avec
Pévolution en temps de la densité numérique (les tableaux 1 et 2). La
plupart des valeurs maximales saisommiéres s'enregistrent dans la zone
d’aval du secteur (confluence avee les rivieres de Talomita, Siret et Prut,
Ceatal Izmail, les bras de Tulcea, Chilia et Sulina) mais la valeur la plus
élevée (2280,3 pg/litre) est mise en évidence dans Uextrémité d’amont (en
aval de Moldova Veche). Leur existence témoigne du potentiel zooplancto-
nique élevé du Danube au point d’entrée dans le pays ainsi que de 'apport
par la zone inondable et certains affluents.

La dynamique par années présente des valeurs maximales en 1934
(417,2 pg/litre) et une minimale en 1985 (85,8 pg/litre). Bien que la densité
numérique de la période 1984 —1987 soit maintenue en général au niveau
de celle mis en évidence entre 1958 — 1962 la biomasse enregistre des bais-
ses considérables justifiées en partie par la modification de la structure
taxonomique.

La dynamique de la biomasse zooplanctonique (analysée globale-
ment) dépend particuliercment de celle des copépodes et des rotiphéres

..(tableau’ 2).

Tadleau 2

La biomasse (u2/1 substanc: humide) et abondance ) g‘ra\'imétriqt‘w du zooplancton du
secteur rowmain du Danube (1984 —1987)

Total

Stasid An- 5o Giz Testa- Roti- Laméli- Copé- Clado-
2 ; Mois 700~ o 3 S i X
tion nce lide coel, pheére  branchiée  pode cére

plancton

1 2 3 4.0 5 6 7 8 9 10

L1984 ¥ 21V 60,3 0,83 9,33 24,88 — 65,67 - 8,29

2 41,6 10,34 0,14 36,15 — 3,75 9,62

3 50,5 3,76 1,58 68,52 — 26,14 —

b 5,04 — 62,59 = 32,37 —
10 0,72 — 66,19 - 33,09 e
12 0,83 — 28,25 — 70,92 —
14 0,21 0,42 46,20 — 27,65 25,32
18 0,57 — 60,23 = 39,20 —
18 1,39 0,69 50,69 - 47,23 —
19 2,92 — 40,15 — 56,93 -
20 0,44 — 12,04 — 16,19 71533
21 0,27 0,07 3,95 — 95,71 —
23 v 0535 — 13,12 — 86,53 —
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Tableau 2 suife Tableau 2 suite
= |
i) 3 4 5 6 7 8 9 10 N9 3 4 5 6 7 8 & 9 (e
; \ X
1 1984 VII 1025 0,39 o 53,95 5,66 | 9537 Aalild 63 ! 15 ; 0,59 0,49 56,73 4,84 37,35 =
2 : 285 .0 0.84 i 59,69 6.84  30.88 175 18- ;gig 0.17 L 66,18 724 es Al 2
3 62,4 4,65 2 63,62 2,56 29,17 T 19 ") 14 31 i - 5,25 4421 36,23
) 22,0 0,45 — 91,82 0,46 721 220 20 808 0,56 0,37 0,18 1364 60,405 & 3743 |
7 2812 08 hg 8o adgs R e s 21 & - 0,15 i BRaly D l
9 372,0 1,64 0,11 26,02 3,15 26,08 - 43,00 d 22 3375 0,03 0,12} . o 49,48 30,37 _
11 237 ,2 1,35 0,13 50,97 510tk 4o 8y it ' 23 671 0,45 2 - 0,60 = 78,09 20,86
13 344 4 0,29 — 38,30° 4 1,51 59,81 K ; s Bem R s 0
14 412 .6 0,68 0,39 66,94 3l e 19515 9,69 1 1985 X—XI 354 6,50 - 87,85 — S e
15 702 4 0,56 = 59,35 187 bl 9 - 64,4 2,33 2 79,66 = 18,01 =
16 898.9 0,60 = 68,08 119567 24t o) 4,45 3 44,1 0,91 - 78,68 i 20,41 s
18 1177 ,5 0,25 = 51,16 1,32 43,87 3,40 4 21,8 3,67 = 44,04 — 52,29 —
19 8325 0,01 £ 2,08 0,78 82,7 14 41 6 11,0 3 = 50,91 = 49,09 —
20 : 340 ,1 0,01 0,10 2 .59 0,74 93,63 2,93 7 3,6 5,56 = 11,11 — 83,33 o
21 6451 0,02 0,05 2,88 4,28 85,33 7.44 3 5 3,51 7,020+ 21 (05 = 68,42 o
£ 604,3, - 0,03 0,26 \ 0,06 @ 6255 3710 9 210 L7 A ESEe g 60 2 eDia8 -
: iy : : o 12’3 024 - i - 80,85 18,91
1 1984 IX 400,8 0,10 — 14,75 1,31 /82,34 1,50 15 66,8 0,15 0,45 4,19 . 95,21 i
5 515,5  .0.02 - 0,91 0462, .83 14 3541 18 199,7 0,60 — 11,27 = @il g dbila
9 2397 0,17 a 4,59 0,54 69,67 25,03 - 19 118,1 0,42 - 72,40 B 27,18 -
1 3799 0,24 0,13 18,35 1,40 55,67 24.22 § : 20 334 ,2 0,91 3, 63,11 0,28 30,48 5,22 '
13 603-,9: ..+ 0,36 = 29,23 0,8 61,60 7:95 E 21 161,7 1,21 0 3T 67453 0,99 29,96 = !.
14 726 4 0,07 s 41,33 0,36 52,18 6,06 i 22 33155 140433 0,45 71,92 148 925:82 - ;
15 968 ,2 1071 - 27 .91 0,40 25,36 44,62 ] 4 168 ,6 0,83 o 52,25 0 45,97 = 0,95
18 9595 0,26 L 22 98 1,63 75,66 0.17 38,1
19 1116,3 0,02 — 18,24 0,76 72,74 8.24 17 1986 IV—V 73,5 4,22 — 57,41 — 38,37 o
20 12583 0,12 07 4 21741 2.01  80.59 < R 2 103,7 1,36 0,19 69,91 = 28,54 =
21 627,0 0,38 0,24 23,88 3,41 72.09 o i3 43 4 2,07 o 93,09 = 4,84 = .
22 839,8 0,66 = 15,26 2,64 8144 5 4 - 7572 1,69 — 73,83 — 24 48 = !
23 11598 0,02 4 470 52 5ol goege i ; ' 5 75,5 4,10 = 64 ,64 — 81,26 7 |
24 e o 2 2.80.1¢ 0 87/ #4060p % 6 {614 063 0100 OIS e AU 856 i
e ; AR H s g 89,0 0,90 0,56 77,87 — 20,67 5
1 Toss 0 Tyty o Jeasi ) ga = .0 61,65 S 8 : Bt Do 0ol il -
2 3005 0,13 — . 19,07 — 7Eds g ‘ af e S b S e i)
y R B e s e 900 SR ' i S o0 Lo Dols ol B 0L
6 612 & 2 7 05t Todin, A ' 15 A8 c0.07 049" 1950 BIIss S0 A 2000
7 23.9 = 4 it ; fg’m 29,81 “ i 18 106 ,2 0,47 — 44,07 7,06 35,22 13,18
14 1968 015 i i T 19 251,9 0.9 — 6403 040 921 254l
17 70785 0 {n Beeaates B e 20 104 181 60,68« BLOGEETLINEE ol ol
20 36,2 166 o 1492 g hias 5;’ i , iy Bt 0 aa7 020 11087 o 129 2853110 Boits
21 227 018 % 018 " 59:'64 s : 23 135,0 1,10 0,44 16,52 0,52 81,42 —
3‘_; 53,7 0,37 L 223 - 67,05 30,35 ) 1986 VII 17,3 0,58 2 A2 7790 23 19« 13353 = _
‘ 32,6 0,25 — 7,06 — 92,69 ' 1,74 Z 61,01 10,15 27,10 = i
24 22 0 0,91 0,45 21,36 - 68,19 0.13 210 21,40 = 32,73 43,64 e 4
' g 1,73 o 435 9,86 84,06 =
11 19857 \VIT 43 71 = 50102 0,91 29,51 i 69,56 0,05 - 9,04 7,68 53,24 . 30,14
2 21 4 0,14 . 69,53 1,40 29.93 0,13 0,64 768 | 12,16 79,39 =
3 62,6 0,16 = 34,98 24,92 14,38 0,52 1,55 9,30 14,73 58,40
4 9.0 3,33 7 3010017419299, - - 4d 45 0,49 3458 (16,941 15,47 = 131,75
6 36,8 0,27 o 32561296 00 7. 40192 1,81 0,65 = 30,14 4,01 47,87
7 15,6 0,18 i 7,68 45,54 46,71 0,47 0,18 26,37 2,02 35,70
8 30,2 0,66 . 5,30 47,02 47,02 0,02 = 16,42 162 127,79
9 17,9 0,28 101100 18 38 195 asd 6.69 0,90 o 19,00 5,00 75,09
11 73,7 - 0,41 2,585 +433600 | 175,81 0,11 o 11,05 5,13 56,64
13 15,6 0,64 2,56 6,41 87,83 2,56 0,07 0,07 2,15 0,29 85,31
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Tableau 2 suite
1 2 3 4 5 6 7 8 9 10
1 X 1167 ,4 0,31 0,29 96,11 — 1,58 1571
2. 2280 ,3 0,06 0,15 96,91 — 1,83 1,05
3 303,9 1-/58 — 69,20 — 26,59 2,63
4 2052 2,24 — 34,80 — 62,96 —
6 87,6 0,11 — 6,74 — 93,15 —
7 48,2 0,02 — 1,24 — 61,40 37,34
1 1987 VII 31542 0,04 0,32 40,72 18,33 32,98 7,61
2 201 4. 0,69 1,59 39,65 44,07 14,00 —
&) 58,9 0,05 — 38,69 42,25 19,01 —
4 79,6 0513 — 47,55 19,59 32,73 —
6 100,9 0,12 — 5.95 21,60 62,62 9591
7 34,2 2,05 4,97 11,40 31,29 50,29 —
15 395 ,3 0,33 0,66 2251 2,63 13,16 60,71
18 919 .3 0,67 — 36,13 2,12 22,02 39,16
19 176 ,9 0,28 0,96 78,24 6,61 13,91 —
20 143 ,7 0,28 0,41 13,85 1,81 21,02 62,63
21 703 ,9 0,40 0,11 1,86 0,45 40,35 56,83
23 715 .5 20,87 0,26 0,34 0,36 19,06 79,11
24 56,6 0,12 0,53 0,35 — 65,41 33,59

de la biomasse des rotiphéres met en év
dant d’amont vers I’aval et ascendant

Pareillement au cas de la

copépodes (tableau 2).

Dans le spectre taxonomique, un nombr
plupart copépodes (40,7 09%) et rotipheéres
rapport gravimétrique. Plusieurs d’eux (1
au cours d’une seule année, 8 forme
2 saisons, 3 pendant.3 saisons et
calyciflorus dorcas spinosa, Dr

thocyclops vernalis et nauples

du Danube enregistre, dans le
1987, des valeurs maximales

— La dynamique spatiale

que dans Uextrémité d’amont,

en aval du barrage du lac Por

vers celle d’aval, reléve dans son ense
pour les rotiphéres, ascendante pour le

densité numérique, la dynamique spatiale

Copepoda g. sp.).

CONCLUSIONS

idence, en général, un sens descen- °
dans le cas des cladocéres et des

\
e de 26 éléments, dont la
(29,109%), sont dominants sous
0) manifestent leur dominance
s dominantes sont rencontrées pendant
5 au cours des 4 saisons (Brachionus

eissena polymorpha, Moina micrura, Acan-

du zooplancton dans le secteur roumain

$ conditions écologiques des années 1984
autant dans 1

a troisieme partie de celui-ci
et des valeurs minimales—en amonit et

tile de Fier I,

— La dynamique spatiale analysée 3 partiv de Iextrémité d’amont

cas de cilides.
— La dynamique multiannuelle met en évidence des
en 1984 et des minima en 1985.

mble, une tendance descendante
S copépodes et irrégulicre dans le

maxima
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11
La dynamique saisonniere présente un sens ascendant du prin-
g )
) s Phiver. ; i e ticuliere
o vIeéb dynamique numérique est detel'mlne(’Pal“CUheMme]}t par
1’2bpp0;t c{eq rotiphéres et celle gravimétrique par apport des copépodes
b loceres. AL i :
et des c%?(llr(;g Pensemble du speetre taxonomique (qui comprend 163
éléments) 39 sont dominés sous rapport numérique et 26 gl%vnngtlthue.
l —LLa. densité numérique de la période 1984~019§r%7 10% mail enlig
en général au niveau de celle étudiée entre 1953 _l%u <, Zmﬁm h'\’e ’Sme—‘
gistre en ééhange des baisses considérables, justifiées partiellement pax
S ) e, 1 ) :
la modification de la structure taxonomique.
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