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STUDIA UNIV. BABES—BOLYAI, BIOLOGIA, XXXIII, 2, 1988

ECOLOGY — MEANINGS AND AIMS

BOGDAN STUGKEN*

SUMMARY. — In the idea developed here, there are nowadays three
different sciences called ecology. It is, firstly, the theoretical (general)
ecology or bioecology, a bioscience based on plant and animal ecology,
and on microbiology. Its aim is to discover the fundamental mecha-
nisms in ecosystems. Secondly, it is the glebal ecology or geoecology,
a geoscience which deals with the interactions between the lithosphere,
hydrosphere, atmoshere, biosphere and human society. Thirdly, it is the
ecological engineering. Its task is to project and form ecosystems, and
to conserve and manage environmental resources.

In my opirion, the expression theoretical ecology, proposed here, has
a more deeper meaning than that of general ecology or simply ecology.
General ecology means a synthesis of plant, animal, and microbial eco-
logy in order to emphasize the common features in the interactions of
plants, animals and microorganisms at superorganismic levels with the
environment in the ocean, the inland waters, and on the continent. Gene-
ral ecology was defined as ,,the study of structure and function of nature¢
[17, p. 4], a systemic science [18], which means that ecology is based on
the general systems theory. More recently, ecology was defined as ,,the
scientific study of how animals and plants live the way they do: a study
aimed at understanding the basic underlying principles of operation of na-
tural systems” [20, p. 13]. General ecology is a biclogical discipline, called
also bioecology [24]. The theoretical ecology is imuch more than this,
because it emphasizes the role of theory, i.e. of the general systems theory
based on mathematics and modelling for the understanding of fundamental
mechanisms at the population and ecosystem level. Like theoretical phy-
sics and rational mechanics, theoretical ecology is not an experimental
branch of science. There are special branches of ecology which deal with
ecological experiments in the laboratory and in the field: plant, animal,
and microbial ccology. Theoretical ecology is not only a synthesis of cx-
perimental data. It also means the approximation of natural mechanisms
with the help of probabilism and, specifically, of Monte Carlo methods.
Finally, it is a background for the science of evolution, because ecology
is also the study of conditions of the struggle for existence, as Ernst
Haeckel [9], the founder of ecology, pointed it out, more than a cen-
tury ago. ‘

But there is a danger included in these definitions. Theoretical cco-
logy may become a bit much too theoretical. T am referring to the often
not necessary formalization of ecology by higher mathematics, by over-
sophisticated mathematical models of ecological processes, which tell

© University of Ciuj-Napeca, Department of Bislogy, Zcological Laboratory, 3403 Clui-Napoca,
Romania



4 B. STUGREN

nothing to the ecologist, being a purely mathematical symbolism, for the
sake of mathematics and not for the approximation of ecological mecha-
nisms [10]. Despite such errors, ecology should not give up working with
mathematical models, which are, in certain situations, the only way to
advance our knowledge about the operation of ecological systems [14].

Ecology was called an integrative science [18]. Really, ecology inte-
grates results acquired in an experimental way by particular biological
disciplines. But it does not integrate disciplines beyond the limits of bio-
logical sciences. Therefore, let us also say what theoretical ecology is not.
Thus, a branch of ecology, the human ecology has different meanings
with different authors: a special branch of sociology {2]; the study of
interactions between man and environment }5[; the study of structure and
function of living nature increasingly transformed by man [6]; the study
of “urban ecosystems”, defined as “pure cultures of man” [19]. Human
ecology is not, and could not be a kind of philosophical anthropology, be-
cause it is not a comprehensive science of physical, psychic, and social fea-
tures of the species Homo sapeins L. Human ecology deals with a single
feature of the human biology, namely with man’s interactions with his phy-
sical and biotic, especially microbiological and parasitological environment,
i.e.with the environmental backgrounds of health and illness [16]. Hu-
man ecology is, therefore, indissociably linked to medical sciences [1].

The contemporary trend to identify ecology with a certain Weltan-
schauung is the worst reverse of the progress and increasing importance
of ecology in modern world. Many talented writers {8, 26, 27] have pu-
blished bestsellers about the future of mankind under the conditions
of a deteriorating environment. They expose ecological ideas in poetical
or, sometimes, newswriter manners. One cannot learn ecology from such
books, as one cannot learn the history of Britain from the novels of Wal-
ter Scott. One who publishes a book on the ecological crisis in the mo-
dern world is not, ipso facto, an ecologist. He only behaves as if he
were an ecologist. He may be a talented writer, a brilliant essayist, or,
simply, a sayer, one who does not carry out research work in science, but
only talks about science [7]. On the contrary, the doers are effective
research workers in science. In ecology, the sayers are authors of vul-
garization books, while the doers are authors of short research papers
and of scientific monographs. One cannot be an ecologist without work-
ing also in a special branch, as botany, zoology, or microbiology. A
logical mind is insufficient for becoming an ecologist. One need, first of
all, to work with facts, ecology is not a Weltanschauung, it is a disci-
pline of natural sciences [5].

There is also a trend to extend the object of ecology beyond the
realm of the living world, in order to integrate the study of Earth’s
outer layer as a whole into ecology, in other words to integrate physio-
graphy, hydrology, climatology, and geochemistry, respectively biogeo-
chemistry. In this way, ecology may loose its nature as a biological
science and evolve into a non-biological ,superscience®, a diluted and
superficial knowledge of natural systems [25]. The era of encyclopae-
dical naturalists as Buffon and Humboldt is over.
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The study of interactions between the lithosphere, hydrosphere,
atmosphere, biosphere and human society, of interactions on the sur-
face of Earth as a whole, can not belong to ecology. It belongs to
global physical geography, called today, surprisingly enough, global eco-
logy or geoecology. This term implies that ecology has done an entirely
new set of ideas into geography.

But it is too great a glory for ecology. To tell the truth, global phy-
sical geography owes almost nothing to ecology. To the contrary, the
principle of interaction, being the basic principle of ecology, was ela-
borated by the old physical geography, long before the birth of ecology.
In the first half of the 19th century Alexander von Humboldt
[12] pointed out, for the first time in the history of science, the unity
between Earth’s solid crust, water, climate, vegetation and fauna on
large continental scale in South and Central America, and in Central
Asia. Hd was the founder, avant la lettre, of global ecology. In the
second half of the 19th century, a brilliant team of geographers deve-
loped his ideas for the whole planet [21-—23]. In Romania, global phy-
sical geography was developed by Mehedinti [15]. The rise of eco-
logy. after 1930, revigorated the old .ecological“ traditions of geo-
graphy, reminded the geographers that there was once a global physical
geography, which was revived as global ecology (geoecology) [3, 13, 28].
Unlike theoretical ecology, geoecology integrates into the structural
units (geosystems) of Earth’s outer layer, human settlements, too.

The study of environment as a whole does not belong to bioecology
either. The environment is a part of the geographical envelope of our
planet, being therefore a subject of study of the physical geography.
Ecology as a biological discipline deals with only a small compartment
of the environment: the interactions of living world. The study of envi-
ronment as a system belongs to ecological engineering, an applied eco-
logy, a multidisciplinar science, mainly a technical discipline, closely
linked to forestry and water management. It is, therefore, a technolo-
gical discipline. Typical for ecological engineering is, the idea to de-
velop special forest ecosystems, named “pilot forests® or “steering fo-
rests®, composed of rapid growing tree species, with high productivity
and high power to expand by invasion of degraded grounds, being thus
able to induce a process of reforestation [4]. Its aims is also to develop
a technology of production and reproduction of renewable resources, to
ensure their development under optimal conditions {11].

Concluding remarks. The word ecology has today, as it was discus-
sed above, much more meanings than in 1959, when ecology became a
synthetic, systemic science. Unfortunately, the meaning of ecology was
often misinterpreted as a kind of sociology or philosophical doctrine,
a pure speculation which does not need basic knowledge in biological
sciences, but only a sharp mind and the art of ’belles lettres’. Ecology
is nowadays even the name for the programme of a certain political
party in West Germany. I mean the Greens (,,die Griinen“). A similar
situation is known from the history of darwinian doctrine. At the end
of the 19th century, a sociological school called itself social-darwinism,
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using the name of Darwin as a badge for its political and social ideas.
In the end, darwinism survived to our days, while social-darwinism
was forgotten. The same will be, I hope, with the future of ccology.
Ecology as a science will survive and evolve, while ecologically nuanced
theories and bestsellers will  disappear in the archives of erroneous
ideas.
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PREOCUPARI RECENTE IN ALGOLOGIE

FRANCISC NAGY-TOTH"* si ADRIANA BARNA*

SUMMARY. — Recent Preoccupations in Algology. Some relevant
results obtained in algology these last years are summarized in this
article with the aim of predict of the probable main trends in algolo-
gical researches. As the algal flora is not known enough in the world
fRomania included), it follows that it should be investigated more
intensively (algae being the principal primary producers in waters).
These investigations will unavoidably imply more meticulous taxo-
nomical and thorough ecological researches (using sophisticated ana-
Iytical tools). These researches (and other scientific and social de-
mands), in turn, will stimulate growing algae in pure cultures (deve-
loping more complete collections in order to save their genetical
heritage) with beneficial effects on taxonomy and having the ne-
cessary stocks for biological studies and for future biotechnologies.

Introducere. Dupa intervalul de admirabile promisiuni al anilor
1950—1960 [17] din care s-au finalizat doar citeva biotehnologii, algologia
se afld azi intr-o intensa fazd de acumulare. De altfel, in istoria algo-
logiei a mai existat un infloritor deceniu la sfirsitul secolului trecut
[10, 33]. Este imposibil de cuprins intr-o sinteza succinti toatd algologia
din cauzi cid domeniile ei, datorita ccrcetdrilor multi- si interdiscipli-
nare din ce in ce mai aprofundate, se intrepatrund, astfel Incit fizio-
logia, biochimia si enzimologia, de pildd, nu se mai pot delimita, mai
ales in sens clasic. Si tocmai ca o caracteristicd si tendintd esentiala in
studiile algologice. ca o consecinid fireascd a permanentului progres sti-
intific, rezultatele diferitelor cercetiri in situ si in laborator sint core-
late pe multiple planuri si prin interconexiuni din care se formuleazi
concluzii adecvate matematizarii si computerizarii. Cercetirile algolo-
gice actuale imbritiseazi toate capitolele de biologie vegetala In gene-
ral (morfologic, structurd, taxonomie, flord, vegetatie, ccologie. fiziolo-
¢le, biochimie, genetici, biologie moleculard, . enzimologic) aliaturi de
cele speciale ei (limnologie, productie primard) cu repercusiunile practice
derivate din ea (culturi, epurarea apelor), nu numai pe plan mondial,
¢i si la noi in tara.

Flora si vegetatie. Cercetarea florei si vegetatiei algologice este im-
pulsionatd prin cel putin 3 deziderate majore: importanta algogenofon-
dului, prezenta algelor in cele mai diverse habitate $i modificarile me-
diului ambiant. .

1. Bogdtia speciilor si varietdtilor de alge este incd departe de a fi
cunoscutd. Sint mereu descrisi noi taxoni, iar cei semnalati anterior sint
completati cu noi date, in toate regiunile lumii unde ocamenii se inde-
letnicesc cu algologia. Specialistii apreciazd ca numarul speciilor ar fi

* Centrul de Cercetdri Biologice, 3400 Cluj-Napoca, Romania
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de 33.000—50.000 [18, 45], iar in diversele colectii de culturi pure se
gasesc vreo 800—2.000 de specii si suse [6, 100].

Colectarea, izolarea si introducerea in culturi pure a algelor sint
actiuni inevitabile. Mentinerea si dezvoltarea colectiilor de culturi pure
sint necesare pentru cd numai prin ele se poate evita reducerea, ingus-
tarea fondului genetic {97]. Centrul Mondial de Date si Centrul de
Resurse Microbiologice (MIRCEN) au lansat o chemare citre toate sta-
tele lumii pentru ocrotirea si pastrarea genofondului de microorganis-
me (inclusiv alge), fard de care biotehnologiile noi (intre acestea si
,photosynthetic technology®), ingineria geneticd, gospodérirea mediului
ambiant (detoxificarea, reciclarea deseurilor, purificarea apelor), fixa-
rea N,, sursele de materii neconventionale sint de neimaginat [28, 43,
104]). In cadrul unui amplu proiect germano-thailandez pentru produ-
cerea de proteine prin microalge, au fost izolate si introduse in culturi
pure, ca pe urmi sa fie studiate temeinic, un numir de 269 de specii
si suse de clorofite si 17 cianofite [12]. O modesta colectie de culturi pure
de alge existd si la Universitatea [72] si Centrul de Cercetari Biologice
din Cluj-Napoca.

Cercetarile algofloristice de pina acum nu sint suficiente pentru o
listd certid. Totusi, existd si evidente sigure privind activitatea algolo-
gicd. Astfel, in Rusia, respectiv in Uniunea Sovieticd bibliografia algo-
logica a fost publicatid in fiecare deceniu incepind din anul 1901 si pina
in 1983. In acest interval de timp au aparut 13.759 de studii referindu-se
la algele de pe teritoriul Rusiei, respectiv U.R.S.S. [56]. In lista algelor
publicate din biotopurile Roméniei figurau in anul 1956 abia 10 specii

de Scenedesmus, in 1958 — 16 specii, iar in Conspectul incheiat in anul
1986 erau inserate in total 49 de specii si 60 de varietati si forme [77,
107, 108].

In mod necesar si concomitent cu studiul florei si vegetatiei pro-
greseaza si se perfectioneazd si taxonomia algelor. Dintre metodele mo-
derne aplicate In sistematica algelor se relevid microscopia clectronica.
Structura submicroscopica a fost studiatd la un numair foarte mare de
alge, in diferite stadii ontogenetice si stari fiziologice [52, 83, 84]. Se
pare Insi ci nici aceste studii nu au rezolvat incd problema sistema-
tizdrii taxonilor dificili. Abundenta materialului faptic si aplicarea cal-
culelor matematice in corelarea caracterelor specifice au oferit reconsi-
derarea multor genuri si specii [22, 53, 54, 81]. Metodcle biochimice si de
biologie moleculard (activitatea hidrogenazici, nitrogenazici, compozitia
si recombinarea acizilor nucleici, caile de biosintezd a aminoacizilor aro-
matici, constitutia moleculard a pigmentilor) in determinarea taxonilor
(mai ales a infraspeciilor) cistigd din ce in ce mai mult teren, in special
in cazul unor forme cultivate (Anabaena, Nostoc, Chlorella, Scenedes-
mus), gratie avantajelor oferite de culturile pure [47, 64, 109].

Algotaxonomia este fradmintatd in prezent mai mult decit altadata
atit de incertitudinea determindrii speciilor, varietatilor si formelor, cit
si de inexistenta unui sistem filogenetic, actualul sistem ({elaborat de
Pascher [79]) fiind bazat, in buna parte, pe criterii morfologice. Se
preconizeazd (pretinde) ca iIn viitor criteriile specifice si fie stabilite
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pe baza cunoasterii intregului ciclu ontogenetic, a polimorfismului si
variabilitatii, a aberatiilor ce apar frecvent atit in naturd (dar rar di-
buite) cit si in culturi de laborator, si pe baza dinamicii morfo-structu-
rale in cadrul populatiilor [31]. Aceste deziderate impun incontestabil
culturi pure, si inci sincronizate!

2. Dinamismul raspindirii algelor in cele mai diverse habitate este
facilitat nu numai prin dimensjunile lor mici ci si prin adaptabilitatea ra-
pida. Cercetatorii Institutului Smithsonian [4] au descoperit in regiunea
Insulelor Bahama alge care trdiesc permanent la o adincime de 200 m
pind unde pitrunde abia 0,00059/, din lumina solard. In Suedia s-a con-
statat cd si sub gheatd (80 de lacuri studiate) pot apare ,infloriri de apa“
(produse in preponderentd de Oscilatoria rubescens, Gomphosphaeria
naegeliana, Coelosphaeridium kuetzingianum, Aphanisomenon  gractle,
Aphanothece clathrata, Cyanodictyon gracile) [75]. Sepcii rare si rari-
sime, relicte endemice de mare importanti fitogeograficad (precum Cos-
marium decedens var. carpaticum, Euastrum montanum, E. subalpinum,
Staurastrum monticulosum var. bifarium) au fost semnalate si inainte
vreme din tara noastra [88]. Mai recent numerosi taxoni de Chrysophy-
ceqe $1 Xanthophyceae au fost descrisi si publicati si din locuri anterior
investigate [68, 82-—84]. Alga de mare perspectiva stiintificd si practica
Botryococcus braunii (diferite suse, ,rase fiziologice“) a fost gasita si
introdusa in culturi pure de laberator din mai multe biotopuri ale tarii
(N. Dragwos, 1987, comunicare verbald). Abia dupad progresele algo-
floristice se va putea aborda fitogeografia speciilor si a raselor de alge
- inevitabile domenii de investigatii in viitor [19, 31].

Cunoasterea mai satisfacatoare a corologiei algelor va diminua re-
dundanta taxonilor noi.

3. Antropizarea nestavilitd a medivlui ambiant are repercusiuni pro-
funde asupra habitatelor algale, schimbindu-le stabilitatea cenotici. Se
afirma [39] ca populatiile fitoplanctenului natural indicd mai bine in-
timplarile din apele lacurilor decit speciile biotest. Problema acestei me-
tode rezidd in schimbarea continuia a fitoplanctonului [39], si in deter-
minarea, adesea, superficiald a taxonilor (de pilda, Diatoma spp.). Can-
titatea si compozitia cenozelor sint foarte variabile, determinate de con-
ditiile fizice si chimice ale mediului ambiant [15, 66, 87]. Stabilitatea
ecologicd a cenozelor algale (de Diatomeae) care se instaleazd pe supor-
turi artificiale este mai mica decit a acelora formate natural [82]. Alte-
rarea ecosistemelor algale, a spectrului lor specific de catre centrale
atomo-nucleare (prin radionuclizi si temperaturd) a fost in repetate rin-
duri mentionata -[19, 20, 39, 50, 63]. Schimbarea algocenozelor este deo-
sebit de evidentd in lacurile de baraj [20, 50]. Ca atare, -dispar (poate
pentru totdeauna) numeroase elemente sensibile stenotope si invadeaza
(algal bloom) cele tolerante euritope. Este oportun de mentionat, in con-
textul rezultatelor citate lipsa unei rezervatii specific algologice, omi-
siune datorata atit necunoasterii in suficientd masuri a algoflorei si
vegetatiei, cit si modestiei specialistilor (lipsei lor de indrdzneald) de a
prognoza importanta unici a acestui genofond. In lipsa unor habitate ne-
alterate ,,nu se poate defini in termeni taxonomici, fiziologici si ecosis-
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temici notiunea de natural’ fard de care nu pot fi luate in considerare
argumentele ecologistilor® [50].

Concluzia ce rezultd din aceste date si idei nu poate fi alta decit ¢d
investigarea (inventarierca) florel si vegetatiei algologice este necesara
pentru descoperirea, cunoasterea speciilor, dintre care apoi sd se selec-
teze cele care par a fi promitidtoare pentru culturi intensive si masive
{ Anacystis, Synechococcus, Spirulina, Chlorella, Scenedesmus, Dunaliel-
la, Botryococcus s.a.) si sa se stabileascd cele cu valoare indicatoare ne-
cesare monitoringului mediului ambiant - (Oscillatoria  rubescens, O.
agardhii, Anacystis nidulans, Synedra acus s. a) [8, 32, 61] si pentru
ocrotirea si pastrarea lor (in rezervatii si colectii de culturi pure) ca ge-
nofond din care sa sc selecteze susele adecvate cercetérilor fundamen-
tale, cultivarilor intensive si masive [12].

Ecologie. Cercetdrile ecologice, care s-au intensificat in ultimele
decenii indeosebi datoritd constatarilor ca flora si vegetatia algologica
este supusa unor schimbari rapide si profunde, mai ales din cauza an-
tropizarilor, ar putea fi evidentiate prin doud tendinte mai gencrale,
conturabile prin principiile lor metodologice.

1. Aplicarea mai freeventa a calculelor matematice in descrierca,
compararca si caracterizarca comunititilor algale si incercirile de mo-
delare a schimbirilor ce pot surveni in algocenoze, indeosebi sub efectul
factorilor fizici ai mediului. Functia Shannon pentru diversitatea spe-
cifica, coeficientul Jaccard pentru afinitatea comunitatilor, curba nor-
malda obtinuta pe baza formulei Patrick pentru frecventa speciilor ete.
au fost aplicate in studiile cenozelor sfagnofile din Muntii Apuseni si
Muntii Maramurcsului, precum si in cele diatomologice ale izvoarelor
minerale din Depresiunile Ciucului si Birsei [66, 67, 85—87]. Desigur,
pentru aceste studii cunoasterca, identificarea precisd a speciilor era o
conditie esentiald, indiscutabila, Principiile claborate de Margalef ba-
zate pe cresterca diversititii specifice si biochimice, pe cresterca di-
mensiunilor medii ale organismelor si pe substituirea ciclurilor biolo-
gice au fost aplicate pentru modelarea succesiunii comunitatilor algale
dintr-un lac din Franta [2]. Numai prin valoarea de ATP s-a putut sta-
bili o corelare pozitiva cu cvolutia in timp a fitoplanctonului; activi-
tatea ridicatd a nitrat-reductazei a fost corelatd intotdeauna cu diver-
sitatea specifica scazuta, indiferent dacd in apd era NO; sau NHy [2].
De altfel, teoria succesiunii ecologice are incad putine date experimen-
tale.

2. Aproximarea mai fiziologicd si biochimicd metodologicd si con-
ceptuald a intimpldrilor complexe intrapopulationale ce se repercuteaza
lor algale  (physiological limnology). Este vorba de transpunerea la ni-
vel de ecosisteme a rezultatelor experimentale obtinutc in conditii de
laborator ¢u una sau cu citeva specii. Aceasta tendintd in cercetarile
algologice izvoraste, mai cu seamd, din acele constatari conform cérora
procesele vitale (absorbtia sarurilor, asimilarea carbonului, cresterca si
multiplicarea) nu sint determinate numai de factorii de mediu, ci si de
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interactiunile celulelor populatiei (mono- sau multispecifice). De-a lun-
gul cresterii si multiplicarii, celulele de alge elimind in mediul lor
(acvatic sau terestru) diferite substante biosintetizate (metaboliti activi
incepind cu glicolatul si terminind cu hormoni, vitamine si toxine) prin
care raporturila componentelor cenotice (precum si productia lor pri-
mard) -sint modificate. Totalitatea acestor substante este cunoscutd in
ecologia algelor ca .exocrine® [38]. Bazele experimentale ale acestor
constatari au fost puse inca in anii 1940—1944 de catre Pratt si co-
lab. [90] care au surprins autoinhibarea unei culturi pure de Chlorella
la o anumita densitate celulard, cauzati de o substantd denumita ,,chlo-
relind®. Dupa aceasta primd observatie, numerocase experiente au de-
monstrat efecte heteroantagoniste produse de ,,phormidina%, ,scenedes-
mind® [89]. Mai recent, interactiunile biotice din fitoplancton (dintre
alge) sint cuprinse in conceptul de alclopatie (interdependente, efecte
alelotrofice si alelochimice).

Tenomenul de .inflorire a apelor® (albastru-verzui, verde, rosu,
galben) este produs de Inmultirea masiva a unor alge, cel mai adesea de
cianoficece. Enorma lor cantitate ,,paradoxala® in medii mai sarace in
nutrienti (indeosehi cu carentid de N) se datoreste nu numai facultitii de
fixare a Na., ci si inhibarii speciilor competitoare prin substante speci-
fice (macromoleculare biologic active, micromoleculare antagoniste, vo-
latile inhibitoare) excretate in mediu [48]. Mareea rosie care apare pe-
riodic in unele zone oceanice (Golful Mexic) si produce stridiile toxice
nu este altceva decit inmultirea masivad a unor dinoflagelate, intre care
si Phychodiscus brevis. Substantele excretate de citre alga albastra
Nannochloris sp. (Gomphosphacria aponina) de asemenea producittoare
de ,,inflorire* distrug ceiulele de Phychodiscus [69].

Acizl grasi nesaturati (linolenic, linoleic, oleic), din celulele de Chla-
mydomonas reinhardtii inhibi cresterea speciilor de Synechococcus ko-
policnsisc, Jlaematococcus lacustris si Botrydiopsis alpina [105]. Echilibrul
dintre speciile Nitzschia closterium, Ochromonas crenata si Nephrochlo-
ris salina depinde de proportia elementelor N, P, Si. In caz de N + Si
favorabil predomini prima specie, iar in caz de N + P favorabil —
celelalte doua [102]. In populatiile mixte de Scenedesmus acutus, Sc.
intermedius, Schizochlamys gelatinosa, Keratococcus braunii, Tetracystis
cf. intermedium si Stichococcus bacillaris cea mal viguroasd specie a
fost Schizochlamys gelatinosa care a fost usor inhibati numai de citre
Tetracystis cf. intermedium [74]. In apele bogate in nutrienti, microfi-
toplanctonul creste mai rapid si in scurt timp substituie speciife de di-
mensiuni mai mari [13]. In general, in apele oligotrofe procentul sub-
stantelor excretate de alge este mai mare decit in cele eutrofe si pro-
ductivitatea fitoplanctonului este pozitiv corelatd cu prezenta bacterii-
lor .aerobe {21].

Implicatii in cercetarile de biologie. Progresele facute in fiziologia
algelor sint intr-atit impletite cu ale fiziologiei plantelor incit numai
arbitrar, artificial s-ar putea separa cele doua domenii. ,,Ar fi dificil de
supraapreciat studiile integratoare ale algelor in investigatiile meca-
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nismelor de reglare si dezvoltare la plantele superioare® [5]. Avanta-

jele actuale ale algelor in cercetarile fitofiziologice au fost fundamen-
tate prin culturile pure, a cdror importantid a fost relevatdi incd dc
Grintescu [42]: ,les cultures pures sont le seul moyen d'étudier
d'une fagon précise le cycle de développement d'une alguc®. Aceastd
previziune a fost confirmatd intr-un mod stralucit prin faimoasele ex-
periente ale lui Bassham si Calvin [9], care au constatat ca ,,avan-
tajul inestimabil al culturilor (pure) rezida, in primul rind, in reproducti-
bilitatea si cantitatea aproape la discretie a materialului, si in al doilea
rind, in posibilitatea asigurarii omogenitdtii materialului datorita stabi-
lizarii culturilor®. Valoarca algelor ca sisteme model a fost si este con-
tinuu augmentata si prin cercetarile Institutului Cdrnegle [5]: ,, ... algele
sint mult mai usor de manipulat decit plantele superioare. In ele se pot
substitui gene cu gene, in genomul lor se pot introduce gene specifice sau
alte sccvente de ADN. Astfel, se pot prospecta care anume secvente de
ADN sint necesare pentru reglarea luminii, sau care sint regiunile struc-
turale importante ale proteinelor astfel produse... Valoarea mare a me-
canismelor de reglare (fiziologicd) descifrate cu alge nu inseamni, desi-
gur, cd ele sint intru-totul similare cu ale plantelor superioare“.

1. Coeficientul de bioconversie a luminii solare la alge (3—13,3%/)
este maj mare decit la plantele agricole [71, 112]. La acest avantaj se
adauga ca ele sint in intregime utilizabile. Nu poate fi surprinzator, asa-
dar, cad in numeroasele cercetiri din domeniul fotosintezei sint folosite
algele. Problemele mai recente din acest domeniu se refera la structura
pigmentilor asimilatori [16, 36, 40, 117], cinetica reactiilor electronice din-
tre cele doua fotosisteme [95, 96], transportul de electroni intre fotosis-
teme in functie de factorii externi [65], modelarea matematicd a produc-
tivitatii fotosintetice [35], mecanismul de reglare a fotosintezei prin fico-
eritrind in functie de aprovizionarea cu N la Synechococcus [115].

2. Mecanismele enzimatice, prin care sint transportate sursele de car-
bon (CO,, HCOs , CO2™ in celula, sint investigate cu deosebitd tenacitate.
Carbonul — factor decisiv in fotosintezd, in naturd este intotdeauna in
cantitate limitd. Culturile intensive si masive de (micro-) alge sint, de
reguld, suplimentare cu CO, (in concentratie 1,5-—-5%/) ceca ce ridicd pre-
tul de cost al biomasei. Studiindu-se (in ultimii ani) mecanismul de absorb-
tie in functie de cantitatea de CO.,, s-a descoperit ca la concentratii mici
(0,03%/) are loc acumularea lui in celule (Chlamydomonas). S-a stabilit
apoi ca acest proces de acumulare intracelulard este guvernat de catre
enzima carboanhidraza. S-a pus in evidentd ca ea este adaptivi. In celu-
lele de Chlorella, ea apare la concentratii mici de CO, intr-un scurt timp
de-adaptare a algei la aceste conditii [92]. Cantitati mai ridicate de CO,
inhiba activitatea enzimei in Porphyridium purpureum. Sensibilitatea ei
pentru HCO; este marita prin Nat. In aceasti alga, majoritatea carboan-
hidrazei celulare este localizatd in periplasma [27]. In celulele de Coelas-
trum sphaericum si C. cambricum, carboanhidraza a fost evidentiata in
omogenatul celulelor, in fractiunea proteinelor solubile si in cea a protei-
nelor legate de membrani. Activitatea fractiunii din membrani a fost mai
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sporitd decit cea din fractiunea proteinelor solubile. Este interesanta con-
statarea ci in Coelastrum sphaericum activitatea a fost mult mai mare
decit in C. cambricum [37].

Dinamica enzimei a fost studiatd si la numeroase alte alge albastre,
verzi 5i macroalge brune [1, 23, 70, 76, 78].

Intensele cercetari consacrate carboanhidrazei au ca scop sporirea
productivititii fotosintetice prin stimularea activititii ei si nu prin supli-
mentarea costisitoare cu CO.,.

3. Nutritie si reglarea metabolismului. Din multiplele probleme refe-
ritoare la nutritia algelor par a fi dominante acelea consacrate mecanis-
melor de absorbtie a N si P, bicacumularii diferitelor metale si schimba-
rilor adecvate nutrientilor, respectiv factorilor, (in preponderenti) cu rol
in caile biosintetice (biosinteze dirijate). Eficienta maximi a absorbtiei,
pina la 959/, a N si P la Chlorella pyrenoidosa a fost determinata la pro-
portia de 1 mg N/l si 0,1 mg P,1 [55]. Absorbtia N—NQOj; este in general
stimulatd de lumind [25]. De altfel, si preferintele algelor fatd de sursele
de N depind de conditiile de mediu. Astfel, majoritatea microalgelor auto-
trofe preferd formele anorganice de N (NOs, NH; ). Pe baza determinarii
nitrat-reductazei din mediu si din celuld, s-a constatat ca diferite specii
de diatomee (in plancton si in culturi controlate) prefera NH; fata de
NOs [62]. Dar aceste surse pot fi si sint substituite cu alte forme de azot.
Astfel, Spirulina platensis utilizeaza eficient si ureea (pind la concentratia
de 0,22 g 1) in loc de N—NOj; [29].

Finalizari mai de perspectivid promit acele cercetdri care urméiresc
acumularea unor anume substante in celule in functie de nutrienti si de
alti factori. Biosinteza glicerolului in specii de Dunaliella, dar si in Chla-
mydomonas, a putut fi stimulatd prin stres hiperosmotic [11, 41, 46]. Ma-
jorarea biosintezei fosfatidilglicerolului in Tetrahymena thermophila a
fost indusé prin stres termic (cit. [99]). Rata sintezei glicolatului in Eu-
glena si alte microalge a fost maritd prin concentratii scazute de CO, {116].
Daca insd este inhibatd biosinteza glicolatului, in celulele de Chlorella
pyrenoidosa si Ch. stigmatophora se acumuleaza prolina {49]. Bicacumula-
rea de prolind a fost constatatd si in Nannochloris bacillaris sub efectul
acidului L-azetidin-2-carboxilic [111].

Este interesant de mentionat in contextul autoreglajului celular, dar
si In cel al mecanismului de transport, reglarea intracelulara a pH-ului
la alga Cyanidium caldarium care si in mediu cu pH de 1,2—8,4 isi men-
tine pH-ul intracelular intre limitele de 6,8—7,0 {30].

Premize in gospodarirea mediului ambiant. Biomonitoringul apelor
poluate este un domeniu in care rezultatele algologiei au capatat o vasta
si promitatoare aplicare. Desigur, problematica nu este noua (inceputurile
ei dateazd din primul deceniu al secolului nostru). Dar pentru perfectio-
narea procedeelor se efectueaza incid si recent numeroase si frumoase
experiente. Dintre elemente, ccle mai eutrofizante sint N si P (NOs ,
NH;}, PO}~). Recentele experiente facute de Persson [80] au aratat
cd, in functie de factorii fizici si chimici, algele (diferite specii si popu-
latii) pot incorpora N si P pina la un grad de 90--959/,. Absorbtia lor este
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insd puternic interferatd cu alte elemente poluante, in special ionii meta-
lelor grele. Astfel, Zn (7,5 X 1073% — 1,5 X 10—7 moli) a inhibat puter-
nic absorbtia fosforului la Selenastrum capricornutum [58], fiindecd si ionii
de Zn, precum si alti ioni metalici, sint bicacumulati de citre celulele de
alge. Bioacumularea Zn de citre fitoplanctonul unor riuri din Virginia de
Vest (S.U.A)) a depins de temperatura si duritatea apei, precum si de
continutul in Fe, sulfati si oxigen dizolvat in apa [114].

Diferente specifice semnificative au fost constatate in sorbtia Cd la
Stichococcus bacillaris [103]. lonii de tehnetiu (Tc) sint acumulati de citre
Chlamydomonas reinhardtii, dar nu si de catre Dunaliella bioculata [63].
Specifictatea bioacumularii, respectiv sensibilitatea algelor se modifica si pe
parcursul contactului cu elementele toxice. Speciile Monochrysis lutheri,
Isochrysis galbana, Dunaliella euchlora, Phaeodactylum tricornutum s-au
adaptat si la concentratii toxice de Cu, Cd si Zn [51]. Adaptarea, respectiv
rezistenta algei Chlorella vulgaris la fenol, o-cresol si guaiacol (100 mg/l)
a avut loc gratie biosintezei monofenol-monooxigenazei care a catalizat
oxidarea celor trei fenoli [106].

Algele acumuleazd poluantii nu numai din apd ci si din sol sau chiar
din aer. Solul este expus poluarii mai ales in caz de irigare cu ape
reziduale sau fertilizare cu nimol activ din statiile de epurare. In aceste
cazuri suferd In primul rind algele fixatoare de N, [14]. Algele simbionte
din licheni (Nostoc) sau libere (Cyanidium caldarium) prin acumularea
din aer a poluantilor gazosi (SO,, NO, s.a.) contribuie la epurarea aeru-
lui [98, 101].

Se apreciazd cid ocrotirea mediului si tratarea apelor poluate se va
pune din ce in ce mai mult pe bazd de biotehnologii in urmitorul dece-
niu [34]. Tehnologiile actuale, conventionale ale epurarii apelor si aerului
vor fi schimbate cu biotehnologii; de elaborarea strategiilor lor este preo-
cupatd intreaga lume [110].

Biotehnologii. Biotehnologiile bazate pe alge rezultd din inrudirea
algologiei cu bacteriologia. ,,Este dificil de separat botanica plantelor in-
ferioare (in special a cianoficeelor) de bacteriologie, care isi au unitatea
si existenta proprie, fard sid se mai aminteascd aplicatiile lor in medicina
si in industrie* [3]. Intr-adevar, principiile cultivarii intensive si masive
a algelor, in special a microalgelor, sint similare cu ale bacteriilor. Teh-
nologia rentabild, industriald a unor alge (micro- si macroalge) a fost sa-
virsitd In ultimii 30 de ani [73, 94]. Cautarile, atit pentru alge cu bio-
sinteze rentabile si specifice, cit si pentru biotehnologii adecvate, desigur,
sint continue [7]. ,,Se stie ci sistemele de producere a biomasei trebuie
dezvoltate in diverse scopuri precum: tratamentul apelor reziduale, produ-
cere de hrana pentru pesti, producere de chimicale comercializate (glicerol,
manitol, lipide), de biochimicale si extragere de pigmenti, precum si pro-
ducerea de energie prin fermentarea biomasei* [112].

Dintre algele pentru care se depun cforturi de elaborare a biotehno-
logiilor mentionate, in primul rind: Botryococcus braunii cu care se pre-
vede a se biosintetiza hidrocarburi, Dunaliella salina pentru glicerol, Du-
naliella bardawil pentru f-carotini, Ochromonas danica, Scenedesmus
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obliquus, Navicula pelliculosa pentru diferiti steroli, Anabaena flos-aquae
ca biomasid pentru producere de metan, Protosiphon botryoidies, Chlamy-
domonas reinhardtii si Stichococcus sp. pentru antibiotice, specii de Nostoc,
Anabaena, Cylindrospermum, Mastigocladus, Tolypothrix, Gloeocapsa pen-
tru fixarea N,. Pentru rentabilizarea fixarii N, se apeleaza si la simbioza
Azolla-Anabacna [44].

Cu toate cd exista numeroase tipuri de instalatii pentru culturi ma-
sive, se construicse mereu noi tipuri [26, 59, 60, 91, 93, 113]. Un fotobio-
reactor tubular de tip Walach si colab. [113] a fost pus in functiune si
la Centrul de Cercetari Biologice din Cluj-Napoca (N. Dragos, 1987, comu-
nicare verbald).

O problema permanentd si nerezolvata inca in biotehnologia algelor
esle recoltarea masei algale [57]. Si acest impediment este unul dintre fac-
torii care stimuleazi elaborarea biotehnologiilor cu lanturi trofice scurte
si rapide. Un astfel de lant trofic a fost incercat cu alge — larve de Culex
pipiens molestus — pesti [24].

Concluzii. In cercetirile algologice sint angajati numerosi specialisti
din toata lumea. Rezultatele obtinute au contribuit la rezolvarea multor
probleme fundamentale ale biologiei si prin acestea la progresul general
al ei. De asemenea, au fost elaborate si o seaméd de biotehnologii aplicate
si aplicabile. Conditiile social-economice de viitor vor decide in ce propor-
tie vor fi continuate si fructificate va’srile certe care rezidd in algologie.
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EFFECTS OF TEMPERATURE ON GROWTH OF THE GREEN ALGA
BOTRYOCOCCUS BRAUNII KUTZING

ANA NICOARA*, NICOLAE DRAGOS*, ANA CHIOREAN* and VICTOR BERCEA*

SUMMARY. — Experiments were carried out on batch cultures of three
Botryococcus braunii strains (Bbr 52, Bbr 53 and Bor 64), at tempe-
ratures of 20, 24, 28 and 32°C. Growth was estimated by optical density
and dry weight values. The optimuwmn range of temperature varied be-
tween 20 and 24°C in the Bbr 52 strain and between 24 and 28°C in the
strains of Bbr 53 and Bbr 64. The growth and development of B. braunii
cultures have been found to depend on temperature and strain.

The green alga Botryococcus braunii is the only photosynthetic or-
ganism that has so far been found to contain high amounts of hydrocar-
bons, which, under certain natural conditions, may reach 750/ of its dry
weight [6, 19]. This alga is thus able to effect bioconversion of solar energy

into a chemical product, — solar oil — similar to the fossil one, which
feasibly can replace the latter in all its uses [18].
By industrial cultivation of B. braunii — a potential source gene-

rating .solar hydrocarbons® [4] —, it is presently considered that, on the
basis of controlled biosynthesis, all renewable hydrocarbons substitutive
for the fossil ones could be obtained.

To optimize microalgal mass cultures, it is essential to devise ade-
guate and cfficient biotechnologies, and this implies that physical and
chemical growth-determining factors and their correct correlation must be
first ascertained.

Experimental rcsults are given in this report. relating to the effect
of a temperature range between 20 and 32°C on the growth of B. braunii
cultures. This effect has been pursued with related species [2, 14].

Material and methods, Experiments were carried on three B. braunii sirains:
BPbr 52 was obtained from the Gottingen University Collection; Bbr 53 and Bbr
64 strains were sampled from the spontaneous algal flora in Romania (Bbr 53 was
isolated from the pools at Silicea, Cluj district, and Bbr 6% from the fish-pond at
Cefa, Bihor district).

Tests were performed at 4 temperatures, namely 20, 24, 28 and 32°C. The sili-
cate-free Chu 10 medium [7] was used for growth. The nutritive medium pH va-
ried between 3.8 and 6.0, Only exponentia! growth-stage cultures were employed
for inoculation.

Unstirred and carbon dioxide-free batch cultures were alternatively subject-
ed to 4500 Ix fluorescent light dark cycles of 16 : 8 hours for 35 days.

Growth was recorded by estimating the optical density of the algal suspen-
sion, and, based on this, the exponential growth rate (Rp) as well as the minimum
generation and doubling time (G) were computed. Also employed in determining
the growth index was the biomass accumulation taken as dry weight, estimated gra-
vimetrically.

* Biological Research Centre, 3400 Cluj-Napoce, Romania
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Date relating to optical density ond dvy weight were processed . according o
Sorokin [17].

Results. By analysing the growth curves obtained from optical den-
sity data, one finds that subscquent to a 3—6 days latency — depending
on strain —, the cultures enter the linear growth phase, the length of
which is temperatire- and strain-dopendent (Figs. 1-—3).

In the Bbr 64 strain, the longest lincar growth phase (25 days) occurs
at temperatures of 24 and 28°C znd the shortest (20 days) at 32°C, which
also induces short growth phases in the Bbr 52 strain, where growth is
diminished and limitation sets in sooner. This strain displays its maxi-
mum optical density at temperatures of 20 and 24°C. The Bbr 53 strain
is similar to the Bbr 52 strain, with the only mention that its maximum
optical density occurred at 24 and 28°C. '

Exponential growth rates were correlated with the studied tempera-
tures (Fig. 4, calculated by the optical density logarithms, as follows: ma-
ximum growth rate was recorded in the Bbr 53 strain at 24°C, this value
greatly surpassing all the others, while minimum values of the exponen-
tial growth rate occurred in all sirains at 32°C. The pther. values were
intermediate. S

Our experiments have once again proved the slow long-lasting growth
of B. braunii culturcs. The minimum G . we have recorded . also. supports
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this idea. The temperature-dependent variation of G in the three strains
studied is presented in Table 1.

The maximum generation time occurred in Bbr 52 strain at 32°C
(17.64 days) and minimum values in Bbr 53 strain at 24°C (4.27 days).
Usually, generation time varied between 9 and 13 days.

Biomass accumulation estimated as dry weight (Fig. 5) was the lar-
gest (108.7 mg. 1) in Bbr 53 strain at 28°C and in Bbr 52 strain at 20°C,
while the minimum value is recorded in Bbr 64 strain at 28°C (36 mg.171).

Table 1
The minimum doubling time values (G) depending on temperature

in the studied strains

e G (days)

Strains )
20°C 24-°C 28°C 32°C

Bbr 52 8.81 9.64 9.76 17.64

Bhr 53 8.98 4.27 7.98 15.62

Bbr 64 11.00 12.27 12.88 13.16
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Although Bbr 64 strain accumulates the smallest amount of dry
matter at 28°C, if we take into account the evolution of the other parame-
ters studied and literature data on dry weight, we may consider tempe-
ratures between 24 and 28°C as optimum for the growth of this strain.
The same temperatures are favourable for Bbr 53 strain, but for Bbr
52 the optimum range is 20—24°C.

Discussion. The effect of temperature on this microorganism has
been studied ever since 1890 [13]. Experiments carried out on the species
of similar genera revealed that the optimum growth temperature varied
from one species to another. The species of the genus Chlorella have an
enhanced growth at 25, 30 or 39°C [11, 16]. M oss [12] studied the growth
conditions of Pandorina morum and found that in laboratory it grew well
between 10 and 15°C, while in the open it preferred temperatures between
15 and 20°C. Soeder and Stengel {15] advanced the hypothesis
that algae may adapt to extreme temperatures and this adaptability may
be due to enzyme stability under these circumstances.

Botryococcus braunii (a cukaryote species recorded all over the world
in various aquatic habitats) reacts differently to temperature. The general
distribution of B. braunii and its frequent occurrence as water bloom are
environmental premises for its intensive cultivation [1, 8, 10].

Few literature data refer to the growth physiology of this alga [1, 3,
5, 7, 8]. Our results show that the growth and development of Botryococ-
cus braunii cultures under various temperature conditions differ from one
strain to another, but the limits of these differences are close. In all the
strains studied, the temperature of 32°C has levelled off the growth curves
sooner, the cultures entering their decline phase more rapidly. Expo-
nential growth rates, estimated by optical density were lowest at 32°C
in each of the three strains studied. Qur experiments have revealed that
growth rates are extremely low in B. braunii strains. Consequently, the
doubling time ((7) registered great values, under the experimental condi-
tions applied the slow growth being thus proved.

The doubling time in Bbr 52 has been found to vary between 8.8 and
17.6 days, which is comparable to that of other species of eukaryote al-
gae: e.g. 7.75 h in Chlorella pyrenoidosa and 24.3 h in Monodus subterra-
nea at 25°C [9]. The shortest doubling time (4.27 days) was recorded in
the Bbr 53 strain at 24°C. Possibly, the stirring and carbon dioxide admi-
nistration might lower the doubling time.

Biomass accumulation in the threc strains also suggests the depen-
dence of growth upon temperature. Belcher [1] recorded an accumula-
tion of about 250 mg. 17! dry weight after 16 weeks. OQur maximum values
reached 108.7 mg. 17! within 35 days. Literature data, supported by
our own experiments, have shown that the biological productivity of
B. braunii is smaller than that of other species of eukaryote algae.

Several aspects are yet unsolved in the cultivation of Botryococcus
braunii: low growth rate, contamination with other organisms, insuffi-
cient data on the hydrocarbon biosynthesis, variable hydrocarbon con-
tents of the biomass, a.s.0. Since this algal species grows slowly, even
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very slowly, the achievement of its intensive and profitable cultivation is
a complex long-lasting task.

Conclusions. 1. The Bbr 52 strain grows well between 20 and 214°C,
while the Bbr 53 and Bbr 64 strains prefer temperatures between 24 and
28°C.

2. The growth and development of B. braunii cultures are tempera-
ture- and strain-dependent.
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L’AEROPLANCTON DE PRAID

ZOE BUZ*

SUMMARY. — The Aeroplankton in Praid. Collection of recent polle-
aica! rains in Praid, during the whole vegetation period in two conse-
cutive years (1983—1984) and their correlation with present vegetation
reflect with fidelity the closest zonal climax which is represented by
oak-hornbeam and horabeam-beech forests, These findings prove the
validity and originality of fossil and subfossil pollenical spectra, the
homogeneity of which is the resuit of multiannual deposition of pollers
produced by plant ecosystems in the vicinity of the sedimentation sta-
tions.

En vue de connaitre les relations entre la composition de la vége-
tation actuelle et son reflet dans les spectres sporo-polliniques courants,
nous avons procédé a deux séries de captages hebdomadaires d’aéro-
plancton a Praid, qui ont compris la période d’anthésc des arbres ané-
mophiles ¢t des plantes herbeuses (15 février- 1 r aoQit 1983/1984).

Afin de capter le pollen de l'aéroplancton nous avons eu recours a un procéde
gravimeétrique proche de celui approuvé comme standard par le Comité National
pour les tests du pollen atmosphérique dépendant de I'Académie Américaine d'étu-
des allergologiques [6, 10].

Les résultats obtenus figurent dans le tableau (Tabl. 1) qui a servi
a la realisation des diagrammes reconstitués de 'aéroplancton recueilli
durant les deux annces concernées (Fig. 1—3). L'interprétation des ré-
sultats de ces captages hebdomadaires reflete les particularités phéno-
logiques et celles de la périodicité de la production de pollen dans les
conditions dec la distribution étagée actuelle de la végétation de 1a zone
concernée. :

Dans le courant des deux derniéres semaines du mois de février des
deux années on constate la présence des premiers granules sporadiques
de pollen de Corylus, Alnus, Betula et Salixr, en proportions infimes, ce
qui dénote un transport a des distances plus grandes. Les granules
d’aulne et de noisetier apparaissent en quantités plus importantes au
mois de mars; en 1983, dans la derniére semaine du mois on a méme
enregistré les maxima de 22 granulesjcm? et 10 granules/cm?, alors qu'en
1984 ces taux maxima étaient enregistrés dans le courant de la premiére
semaine du mois d'avril, comme résultat des conditions météorologiques
initialement défavorables. On constate ¢galement qu'en 1983 l'anthése
maximale du noisetier est devancée de 7 jours par rapport a celle de
T'aulne, tandis qu’en 1984 elles sont concomitantes, favorisées sans doute
par les conditions météorologiques, qui expliquent aussi les productions
polliniques plus grandes par rapport a 1983 (max. 31 et 36 granulesfcm?).

* Bibliothéque Centrale de I'Université de Cluj-Napoca, 3400 Cluj-Napoca, Roumanie
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Le pollen des deux essences ligneuses anémophiles capté a cette
période provient certainement des écosystémes sylvestres limitrophes,
en sorte qu’il ne saurait étre question d'un transport a grande distance,
mais les taux déficitaires des quantités de pollen captées indiquent qu'il
provient de distances au-dessus de 5 km. La participation du noisetier
avec 10 et 169/, dénote sa présence dans les écosystémes sylvestres plus
rapprochés, a Dealu, tandis que la participation de l'aulne avec respec-
tivement 5 et 140/ dans les spectres des années 1983 et 1984 atteste la
présence des aulnaics cantonnées le long des ruisseaux et des terrains
marécageux de Sincel. Les courbes inscrites par les taux polliniques des
deux essences ligneuses augmentent jusqu’a la fin du mois d’avril, apres
quoi elles décroissent brusquement au début, puis lentement en raison
du planage de longue durée des petits granules légers a rate de sédimen-
tation reéduite.

Dans la seconde partie de I'anthése de ces genres nous avons surpris
aussi des granules de pollen de bouleau, de saule et d’orme. En 1983,
I’anthése du bouleau a atteint le maximum de 3 granulesfcm? pendant la
quatriéme semaine du mois d’avril, laquelle n’est pas concluante, alors
que le maximum retardé de 22 granules/em?, surpris dans la deuxiéme
semaine du mois de mai 1984 pcurrait étre di aussi a la reflottation du
pollen sédimenté. Les maxima enregistrées pour le saule (8 granules/cm?
dans la deuxiéme semaine du mois de mars 1983 et 5 granules/cm? dans
la troisiéme semaine d'avril 1984) semblent avoir pour cause l'anthése
différencice dans le temps des différentes espéces de saule. Les fréquen-
tes reflottations du pollen de saule ct de bouleau jusque vers la fin du
mois de juillet s’expliquent par la longue période de planage du pollen
de ces genres, a l'opposé de celui d'épicéa et de sapin. Le fait que les
maxima polliniques de ces genres ne coincident pas avec 'anthése con-
firme la constatation que la période de dissémination et plus longue que
celle d’antheése.

Attendu la production riche de pollen du bouleau et du saule ento-
mogames, nous estimons que leur participation pollinique dans les spectres
courants, avec des moyennes de, respectivement 69/ et 30/, dénote la pré-
sence sporadique de ces cssences dans les ¢écosystémes sylvestres limi-
trophes.

D'une signification aéropalynologique particuliére est le pollen des
espéces de Ulmus, dont la courbe, encore que d'une amplitude moyenne
(maxima de 11 et 7 granules/cm?), n’en indique pas moins la présence de
cet arbre dans la région, bien que les sylviculteurs le considérent au-
jourd’hui complétement disparu. Nyarady [2] cite & Sovata 4 espéces
d’orme. On a pourtant peine & croire a ’hypothése d’un transport & longue
distance dans le cas de 'orme, dont le pollen est relativement lourd. L'an-
thése de I'orme a été surprise a partir de la deuxiéme moitié du mois de
mars et elle s’est maintenue a peu prés au méme pourcentage tout au
long du mois d’avril, baissant brusquement au commencement du mois
de mai.

Les courbes du pollen de Carpinus commencent a4 monter a la fin
du mois de mars 1983 et avril 1984, sans se signaler par des différences
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Les spectres aéroplunctoniques hehdemadaire

Anné 1983

Mois IT ITI v

Semaine 3 4 1 2 3 4 1 2 3 4 5 1
Corylus 0,4 2,0 35 150 225 14,06 3,5 L5 1,5 1,5 1,5 0,5
Alnus — 0,2 0,8 3,0 6,0 10,0 4,0 1,5 3,5 2,0 1,0 0,5
Betula — — — 1,0 3,0 2,0 1,0 1,0 0,5 3,5 2,0 0,5
Salix 0,2 1,0 0,3 8,0 1,0 1,0 1,0 2,0 - — — — -
Uimus — — — 3,5 2.0 95 7,0 4,0 11,0 2,0 2,5 0,5
Carpinus — - — — 0,5 3,5 4,0 150 180 13,5 8,5 6,0
Quercus — — — — — 1,0 6,0 8,0 6,5 6,0 7,0
Fagus — — - — — — — 0,5 2.5 50 13,0 6,0
Juglans — — - - — — - — — 0,5 23,0 15,5
Acer - — — - - — — - — 1,5 -~ 2,0 —
Pinus - — - - - — .- — - 1,5 7,0
Picea — - B — — — = - - — - 0,5
Abies — — — — — — — — — — 0,5
Tilia - - - - - - - = = = 0,5
Somme AP 06 32 48 27,5 350 40,0 21,5 31,5 450 36,0 61,060 450
NAP — — 0,5 — 1,5 — — — —_ — — 5,0
Poaceae 0,5 2,0 3,2 6,0 7.5 50 5,0 50 50 6,5 7.5 3,0
Cyperaceae ) — — - — — 1,0 — — - L0 1,5 —
Chenopodiaceae — — - - — — — — — — — -
Caryophyllaceae - — — - — — — - — - — —
Asteraceae — — — - — — 0,5 - - 0,5 - — 1,0
Dipsacaceae — — - — — — — — — 0,5 — -
Fabaceae - - — — - — — 1,5 - — — -
Apiaceae — — — — — — 0,5 — — — — -
Liliatae 0,5 — — — — — — — 1,0 - — —
Bryales — — — — - 1,5 3,0 0,5 0,5 — - 1,0
Filicales - — e — — — —_ — — —_— - 0,5
Somme NAP 1,0 2,0 3,7 6,0 9,0 75 90 7,0 6,5 8,5 9,00 10,5
Anné . ) . 1984
Mois II 111 v

Semaine 3 4 1 2 3 4 1 2 3 4 1 2
Corylus .- 1,2 1,2 7,0 7,0 18,0 255 31,0 19,0 140 11,0 20 3,0
Alnus 0,3 1,0 4,0 51 140 255 36,5 150 3,0 30 2,0 2,5
Betula 0,3 0,3 1,0 1,5 4,0 3,0 5,0 65 7,5 12,0 6,0 22,5
Salix - : 0,1 0,5 2,5 0,2 0,2 0,5 1,0 1,5 2,0 5.5 1,0 1,0
Ulmus — — - 0,5 2 3,5 4,5 7.5 6,0 7,0 i,5 1,0
Carpinus — - - 0,2 — 1,0 1,5 2,5 3,0 18,5 30,5 425
Quercus — — — — - — — 0,5 25 35 i,5 7,0
Acer — — — — — — —_ 2,0 1,5 0,5 2,0 3,0
Fagus — — — — — — — . 1,0 2,0 3,5 33,5
Juglans — - - — — — — — —_ = 0,5 2,0
Pinus — — - — - - — — - — —. -
Picea ) — — — — — - — — e - —
Tilia — — — — . - - — —_ - - -
Abies — — — o — — — - — — e —

Somme AP CL9 30 145 145 37,4 590 795 445 40,5 63,0 50,5 118,90
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Tableau 1

obtenus a Praid en 1983 —198%

v V1 VIT
2 3 1 I 2 3 4 1 9 3 4 5 Total o
- - - 05 - - - 68,0 10,1
- 05 - - - - = 33,0 5,2
05 05 1,0 — - - - - 05 - - 17,0 2,6
05 05 15 10 05 10 05 — @ — - - - 20,2 3,2
- 05— == e L 395 6,2
165 85 1,0 — o~ - - - - - - 95,0 . 150
11,0 50 11,5 30 25 30 05 1,5 10 — 05 — 740 11,6
90 11,0 70 ~—  — - - - 0,5 - 54,5 85
40,5 160 35 05 — - - - N 99,5 15,8
- - = - - - 35 05
34,0 530 105 25 1,0 1,5 — 10 — - 05 - 112,5 18,8
Lo 15 20 05 02 -~  —  — o .. — 05 6,2 0,9
1o 20 L0 05 o~ - - - = - 5,0 7,0
—~ = 02 1,0 15 20 1,0 10 1,0 05 05 - 9,2 1,4
14,0 99,0 89,2 90 57 75 20 40 25 05 20 05 637,1 60,3
15 35 25 20 55 25 15 1,5 — 25 25 1,0 31,5 8,0
50 200 30,5 225 235 175 90 11,0 75 50 40 20 213,7 51,5
~ 25 45 21,5 35 50 40 55 35 30 3.0 10 60,5 15,0
25 40 30 25 35 20 1,0 15 15 L0 — 1,5 24,0 6,0
Lo 85 50 50 25 10 05 — - — - 23,5 5.7
5 1,5 25 20 05 05 10 05 05 15 10 05 15,5 4,0
- 40 -~ 20 05 — - 05 - — 05 - 8,0 2,0
- - - 1,5 25 85 - - 14,0 3,5
- - - 05 15 - - - — 1,0 - 3,5 1,0
- - - -2 L 1,5 0,5
- 05 -~ 05 1,0 —  — 05 — - 05 - 9,5 2,5
- - = = - - = - 1,5 0,5
115 44,5 485 385 420 285 17,0 225 155 21,5 135 60 408,7 39,7
v VI VII
3 4 5 1 2 3 4 5 1 2 3 4 5 | Total o
L5 05 - - - - Lo - - - = 132,9 16,1
15 1,5 L6 10— 20 — - - - - . 118,9 14,5
35 20 20 10 — Lo - - 10 — - L0 1,0 821 10,0
L5 05 L0 1,5 1,0 20 o - - - -2 23,5 3,0
- - = T 32,7 4,0
95 75 35 05 -~  — o = o 120,7 14,5
14,5 135 105 165 30 50 50 50 50 — L0 - = 92;0 11,2
L0 05— -~ = 10,5 1,2
17,5 13,0 200 30 - - 20 20 - - 97,5 11,8
25 11,5 40 1,0 — o - - - - - 21,5 2,6
Lo 145 270 13,0 20 20 20 20 10 40 40 1,0 — 73,5 9,0
05 05 05 05 -  — 1,0 — 1,0 - - 4,0 0,5
- = - L0 20 Lo 20 1,0 30 -  —  — 10,0 1,2
- - = - = L0 1,0 — - - - 2,0 0,2
545 655 69,5 380 70 140 80 130 100 80 50 20 1,0 8218 58,0
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Anné 1984
Mois 7 1 111 v
Semaine 3 4 1 2 3 4 1 2 3 4 1 2

-
=3

NAP 03 10 - 1,2 10 25 85
Poaceae — 0,5 2,2
Cyperaceae - — —_
Chenopodiaceae — — — — — — - - - - — —
Caryophyllaceae — - — — 05 - - — —

Dipsacaceae - - - — — — - 5
Asteracear — —_— — — — 2,0 — 2,0 — — 5 -—-
Fabaceae — — — — — — _ _ 20 25 ﬁ ~
Apiaceae — 0,5 0,5 — —_ — — 1,5 0,5

Lamiaceae — - — — — — — — —
Rosaceae — — — — — — — 0,5 0,5
Liliatae - - — — — — — 1,0 —
Lycopodiales — — — — — 0,5 — — —
Bryales — — — — — — — — 1,5
Filicales — — — — — — — —

Somme NAP 03 2,0 2,7 1,7 297 50 50 155 11,0
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significatives en ce qui concerne la fluctuation de la production de pollen
de cette essence forestiére (95 et 92 granules/cm?). Nous estimons que
I'anthése du charme a été mieux surprise en 1984. Le maximum de 42
granules/cm? pendant la deuxiéme semaine du mois de mai vient a I'appui
de l'idée que, cette année, la production pollinique a été supérieure a
celle de 1983, laquelle, bien gqu’ayant déemarré plus t6t (18 granules/cm?
dans la troisiéme semaine d’avril), n’a pas accédé au méme niveau quan-
titatif maximal. Le captage massif par sédimentation du pollen de charme
ayant lieu en pleine floraison, au mois de mai, nous suposons que les
premiers granules captés en mars et au début du mois d’avril provien-
nent sans doute du Bassin Transylvain, avant I'anthése du genre sur le
territoire investigué [5, 7].

A partir de la premiére semaine d’avril 1983 et de la deuxiéme se-
maine du méme mois, en 1984, nous avons surpris des granules de pollen
de Quercus. Les maxima, relativement proches quant au nombre et a
l'intervalle de temps, de 11 granules/cm?, surpris durant la deuxiéme
et la quatriéme semaine du mois de mai 1983, et de 14 a 16 granules/cm?
(troisiéme semaine de mai et premiére semaine de juin 1984) attestent
que 'anthése des différentes espéces de chéne et de rouvre des environs
de Sovata a eu lieu au mois de mai, les premiers messagers de ce genre
provenant sans doute de trés loin, du Bassin Transylvain, compte tenu
de la direction des vents. Ses deux courbes bimaximales révelent un
décalage phénologique entre les anthéses des différentes especes de Quer-
cus, son pollen apparaissant fréquemment sous 2 ou 3 formes et tailles
différentes, témoignant des différences entre les géniteurs.

Fagus, présent dans les écosystémes forestiers des environs de Praid,
a son anthése aprés le chéne. Le pollen du hétre atteint &4 peine un maxi-
mum de 13 granules/cm? dans le courant de la cinquiéme semaine d’avril
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Tableau 1 (cont.)

% | A% V11
3 1 5 | 1 2 3 1 3 1 2 3 4 5 Total !
60 35 55 - Lo - - — 17,2 8,0
LO 20 1000 oo 230 380 210 320 200 240 130 14,0 13,0 2694 13,6
15 L0 19 235 60 300 80 90 40 30 20 40 20 19,0 8,2
. 35 15 30 240 . A0 60 - 1,0 - 20,0 3,3
- 25 1,0 15 30 10 10 30 1.0 20 20 18,5 3,1
- 1.0 — 3.0 : Lo Lo - 6,5 1,1
05 Lo Lo L0 L0 9N Ly 200 100 10 18,0 2,7
: , 20 70 160 170 10 60 - 250 21,0 1075 18,1
[T - S— - JRTERT . - - ~ 8,0 1.3
: C1500 g0 4,0 1,0 31,0 5,2
- 1,5 : 2 . : : 1,0 5,5 0.9
- -~ : i 5,0 0,8
— . Lo e - § Lo - 15 0.7
- - - 1.0 - Lo 1,0 : L0 20 10 20 30 15,0 25
- - - - 1.0 . - 2.0 —- 3,0 0,5
90 80 21,5 200 390 745 520 640 430 480 190 63,0 430 5961 42,0

1883 et de 33 granules/em? pendant ja deuxiéme semaine du mois de mai
184, attestant que la production pollinique differe d'une année a 'autre
en fonction des facteurs climatiques complexes et variables, Paccroisse-
ment quantitatif n'étant pas le méme pour tous les genres. Un exemple
significatif nous est fourni par le pollen du pin, dont 'amplitude a été
beaucoup plus grande en 1983 gu’en 1984, a linverse du hétre. Nous
attribuons 1o deuxieme maximum pollinique du hétre, surpris en 1983
(11 granulesfem? dans la troisieme semaine du moi de mai), aux hétraies
de montagne plus éloignées de 5 km de la station de captage, dont le
pollen a éte véhiculé par le vent, encore qu’il ne soit pas exclu que
I'uspect bimodal de la courbe soit db a 'intervention de conditions clima-
tiques plus séveres durant la période entre les deux maxima, caractéristi-
que du climat du territoire investigud.

Les pourcentages moyens aéroplanctoniques du pollen de charme
(14,5—15 granulesfcni®), de chéne (11,2—11,6 granulesfem?) et de hétre
(8,5—11,8 granules/cm?) concordent pleinement avec la conclusion sui-
vante découlant de I'étude de la végétation actuelle du territoire investi-
gué: les portions hoisc¢es de Sovata, moins celles de Praid, appartiennent
A des climax zonaux reprisentés par Querco petraeae-Carpinetum betuli,
Carpino-Fagetum silvaticae ot Melampyro bihariensi-Carpinetum betuli.

Dans ces spectres, le pollen de Acer est représenté a un taux faible,
ce qui correspond a sa faible représentation dans les écosystémes men-
tionnes. Ses maxima ne dépassent guere 2 granulesfem? durant la cin-
quieme semaine du mois d'avril 1983 ¢t 3 granules/em? dans la deuxiéme
semaine de mai 1984.

Dans le cadre des spectres acdroplanctoniques courants et a coté
des traits de la vegétation zonale suggestivement reconstituée a partir de
la participation saisonniére des espéces qui composent les phytocoenoses

3 Bivlogia 2{1988
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de l'étage des feuillus, apparait aussi la surreprésentation de certaines
especes cultivées qui ne participent pas 4 la composition du tapis veégé-
tal naturel, tel le cas du nover. Dans la deuxiéme semaine de mai 1984,
le pollen de Juglans compte & peine 11,5 granulesfem?, ce qui indique une
production pollinique plus faible par rapport a I'année précédente, quand
il atteint le maximum de 40,5 granules/em®.

Dans nos spectres aeroplanctoniques, le pollen des coniféres est
plutét faiblement représenté par rapport 4 la distance de la station de
captage, distance qui est géneralement plus grande que 5 km, mais
aussl a participation plus réduite que le pollen des feuillus dans les
écosystemes sylvestres du plateau Sovata—Praid-——Dealu. L'épicéa et le
sapin, c¢n nombre réduit, sont présents & Sovata sous forme de planta-
tions ornementales; aussi considérons-nous que le pollen capté pourrait
provenir — toujours en quantité réduite — des associations Pulmondario
rubro—Abieti—Fagetum, Qxalo—Piceetum abietis, Vaccinio-Piceetum
abietis et Sphagno—Piceetum abietis situces a une distance de quelque
15 km en ligne aérienne.

Le fait que Pinus est le mieux représenté reléve de plusieurs cau-
ses: la production pollinique trés grande du géniteur, le poids spécifique
plus petit de ses granules, permettant aux granules de planer plus long-
temps, et surtout la proximité de la station de captage d'une plantation de
pin rouge ¢t de pin noir (Poo-Pinetum silvestris), située non loin de Praid.
Nous soutenons que la plus grande partie du pollen capté provient des
plantations qui peuplent presque tous les versants nord-ouest des prolon-
gements presque paralléles du plateau vulcanique vers le Bassin de Tran-
sylvanie, et en moindre mesure de la seule pinéde naturelle située sur
le marais oligotrophe Rut au centre du plateau.

La courbe du pin qui, en 1983, domine avec ses 1804 les autres es-
sences forestiéres, s'accroit brusquement deés la premiére semaine du
mois de mai jusqu'a la troisieme semaine, quand elle atteint le maximum
de 53 granulesfem?, et décroit encore plus brusquement, alors gu'en 1984
le maximum de 27 granules/cm?® pendant la quatriéme semaine de mai
ne se détache pas sensiblement de la semaine précédente et suivante avec
14 et 13 granules/em?.

Si 'on peut considérer que 'antheése du pin des zones limitrophes
appartient a la deuxiéme moitié du mois de mai, la prolongation de la
présence de son pollen dans le spectre (faiblement représenté quant au
nombre) jusqu'a la quatriéme semaine de juillet ne pourrait s'expliquer
qu'en l'attribuant au pollen transporté depuis de grandes distances, a
savoir les monts Gurghiu et Harghita, ou I'anthése est sensiblement re-
tardée en raison des conditions climatiques plus sévéres.

Le pollen de Picea est faiblement représenté a partir de la premiére
semaine du mois de mai 1983, les maxima ne dépassant pas 2 granules/em?.

Le pollen de Abies, encore plus lourd que celui d’épicéa, a également
¢té enregistré au mois de mai 1983 et dans le courant de la derniére
semaine de juillet ainsi que dans la premiere semaine de juillet 1984.
La présence déficitaire du pollen de sapin est directement liée a son trans-
port depuis de grandes distances.
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La derniére anthese d'arbres (entomogame) enregistrée dans des
spectres a eté celle du tilleul. Nous avons surpris le pollen de Tilia a
des taux de 1,2 et 1,49/ aux mois de juin et de juillet 1983 et 1984.
Quoiqu’il ne soit présent que sporadiquement dans les spectres de la vé-
gétation némorale du plateau investigue, sa présence dans les spectres
de l'aéroplancton est décisive pour démontrer comment on doit interpré-
ter les pourcentages de cet arbre dans les sédiments organo-minéraux
des marais Podu] de Hirtie, Ramura Corundului, des aulnaies et des
sphaignaies de Sincel et méme ceux du Lac Mic-Dealu.

En tant que reflet de la position de la station de captage dans un
territoire presque déboisé, occupé par des cultures agricoles (seigle, mais,
pomme de terre), avec des intercalations de prés mésophiles, apparait
dans les spectres la fraction NAP, a savoir le pollen des plantes herbeuses.
Au cours des deux années sur lesquelles portent nos investigations, le
pollen des herbes est présent a un taux moindre par rapport aux arbres,
représentant 39 et, respectivement, 420/, du total de la somme AP plus
NAP. La valeur inférieure de la fraction NAP est directement propor-
tionnelle avec la capacité plus réduite du pollen des plantes herbeuses
de planer et d'entrainer dans 'aéroplancton. Ces constatations ne ré-
duisent toutefois en rien la signification de la fraction NAP et lui confé-
rent méme un plus d’ampleur [1].

Le pollen NAP est apparu trés tot dans les spectres, mais les va-
leurs subunitaires qui le représentent nous portent a croire qu’il est a
attribuer aux reflottations de 'année précédente. Les courbes NAP com-
mencent & monter en méme temps que deécroit 'amplitude de la courbe
AP, dans la deuxiéme partie du mois d’avril, tandis que leurs ampli-
tudes s'accroissent pendant les mois de mai, juin et juillet. Les maxima
les plus élevées ont été enregistrées pour le pollen de Poaceae et de
Cyperaceae. Parmi les familles de plantes herbeuses représentées dans
les spectres nous citons: Fabaceae, Lamiaceae, Chenopodiaceae, Apiaceae,
Cuaryophyllaceae, et parmi les spores les plus fréquemment rencontrés
ceux de Bryales et, plus rarement, de Filicales et Lycopodiales.

A la lumiére de ces données, la participation significative du pollen
de plantes herbeuses indique la présence de prés et de cultures de céréa-
les dans le voisinage immédiat du substrat sédimentaire d'ou a été
reconstitué le profil pollinique.

Conclusions. Des résultats obtenus se degage la conclusion que la
fraction du pollen des arbres anémophiles (prés de 600/) trouve son ex-
pression dans la composition qualitative et quantitative des spectres pol-
liniques, une expression nettement plus régionale que les prés a plantes
herbeuses qui disposent d'une capacité plus réduite d’entrainement dans
Paéroplancton {8].

L’accroissement de l'amplitude de la courbe saisonniere de la som-
me du pollen de plantes herbeuses (NAP) coincide avec Pamplitude de
la courbe de la somme du pollen des arbres (AP) durant la premiére
semaine du mois de juillet.



Les conséquences du climat plus sévére de la région ont influé¢ sur
la dyvnamique des phénophases, produisunt un sensible retard de I'anthe-
se prévernale et vernale des arbres ancmophiles.

Dés 'achévement de Pantheése des arbres ancémophiles, a la {in du
mois de mai, la courbe du pollen d'arbres baisse cn faveur de la courbe
du pollen de plantes herbeuses. Los deonnées métcorologiques quotidiennes
faisant defaut, nous ne sommes pas & méme d'expliquer certains pheé-
noménes caractéristiques telle que la quantité réduite de pollen par em?
par rapport a celle dont font ¢tat des études antérieures [9]. Nous con-
sidérons ncanmoins que les taux numériques du pollen de toutes les
espoces sont nettement plus bas en raison,  avant  tout, du  degré
dlevé d’humidité ¢t de nébulosite spécifique a la région, qui ne permet-
tent pas la propagation dans Patmosphére de grandes quantités de pollen
[3]1. La circonstance est due, en deuxieme lieu, a 'emplacement de la
station de captage a environ 15 m du zol dans la direction des vents souf-
flant de Touest, qui sont prédominants dans la région. Or, lexistence
d'une corrélation entre la turbulence de 'atmosphére et la quantite de
pollen de laéroplancton est un fait connu. Mentionnons en treisicme lieu
que la quantité réduite de pollen de 'aéroplancton est due a I'¢loignement
relativement important des phvtocoenoses syvlvestres de la station de cap-
tage; il est également bien connu que la fraction AP diminue a mesure
de T'é¢loignement des regions hoisces [4].

11 résulte du tableau que les arbres Ulmus, Juglans, Pinus, Picea ct
Abies se sont signalés par unc production pollinique accrue en 1983, tan-
dis que Corylus, Alnus, Betula, Salixv, Carpinus, Quercus, Fagus, Acer
et Tilia ont produit davantage de pollen en 1984. 11 en découle la con-
clusion que la production pollinique des arbres, loin d’étre uniforme
est tres oscillante d'une année & 'autre. 11 s’ensuit que les spectres polli-
niques fossiles qui apparaissent comme étant homogéncs ne sont rien
d’autre que des dépots multiannuels de pollen produit par les écosysté-
mes vegétaux environnants.

11 ressort de P'analyse des diagrammes de 'aé¢roplancton annuels gue
I'anthése des arbres et des plantes herbeuses est variable d'une annde
4 Tautre, d’une saison a Pautre, en fonction des facteurs climatiques. Le
graphique des sommes AP et NAP révele que la région est dominée par
des ¢cosystémes sylwestres, le pollen AP représentant en moyenne 59,14,
tandis que le polen NAP ne représente que 40,90/ du total de la somme
pollinique.

Le spectre pollinique d’unc aire de captage de 1 em?, exposé durant
cing mois, refléte tros fidélement 'existence qualitative et quantitative des
divers types de forét des alentours de Praid. Les deux spectres (1983 cot
1984) reflétent le climax local le plus proche représente par les querco-
charmaies et les carpino-hétraies (en excluant la surreprésentation du
noyer et du pin plantés).

Les captages d'aéroplancton réalisés dans les circonstances de la
distribution actuelle de la végétation illustrent avec fidelité les aspects
fondamentaux des circonstances. dans lesquelles ont eu lieu la propaga-
tion et la sédimentation des masses polliniques: ils constituent en outre
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une preuve irréfutable de la valabilité et de 'originalité des spectres pol-
liniques fossiles et subfossiles.

Si I'on compare la participation (en p. 100) du pollen AP et NAP
dans les spectres aéroplanctoniques de Praid avec les mémes résultats
obtenus des synusies des mousses de douze marais analysés (hormis les
surreprésentations), on remarque que ces fréquences polliniques ne diffé-
vent entre clles dans la majorité des phytotaxons que de 4507, taux dé-
pourvu de signification dans linterprétation phyto-historique interna-
tionale.

Les présentes données sporo-polliniques actuelles, obtenues dans la
partic nord-ouest du pays, offrent des points d’appui pour 'établisse-
ment de l'appartenance geéobotanique du territoire investigu¢ a l'étage
némoral des feuillus. En tant que tel, le plateau veolcanique Sovata—
Praid—Dealu doit étre considéré, dans son ensemble, comme une pro-
vince de la zone de forét dans les limites de laquelle la végétation her-
beuse xérophile de type steppique a un caracteére intrazonal.
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SUR QUELQUES DIPLOPODES DE LA PENINSULE
IBERIQUE ET DU NORD DE L'AFRIQUE

TRAIAN CEUC A"

SUMMARY. — On Some Diplopods from the Iberian Peninsula and
the North of Africa. The paper presents the species: Macellolophus
cxcavatus Verh, from Spain, which is also cited frem Algeria; M.
breuili n. sp. from Cueva de la Defia Trinidad — Spain: Origmatogona
jacetanorum lagari n. ssp. from Avence de la Font dol Julibort —
Spain, and Glomerellina convolvens africane, n. ssp. from Bl Kel —
Tunisia.

POLYDESMOIDEA
Genre Macellolophus Verh 1931

Le genre Maccllolophus a ¢t¢ décrit par Verhoe ff comme genre
unique de la famille Macellolophidae, d'apros les quelques exemplaires
que le prof. J. Bolivar (Madrid) a coliecte du Heu dit . Zabernes®
(Tabernes?) du sud-est de 'Espagne, mais sans connaitre exactement 1a
localité d’olt provenait le matéricl qui a servi A la description de Ma-
cellolophus excavatus. Verhooeff a heésite pius de 20 ans zvant do pu-
blier son travail, parce que il doutait que cette cspiee tropicale® auraijt
été vraisemblablement trouvée en Espegne. 11 ne Ua fait qu'en 1831,
lorsqu’il est entré en possession d'un individu % provenant de la loca-
lité éspagnole Cartagena, d'aprés lequel i1 deerit aussi Uespioe Alacellolo-
phus hispanicus {10},

En 1968, Hoffman [2] inclu dans cot intéressant genre Polydes-

mus diadema, gue Gorvails avait décrit en 1836 dos environs du Gi-
braltar. Hoffman est davis que cotte cspéce appartient cortainement
au genre Macellolophus ot quelle pourra méme représenter un ancien
synonyme de P'une des deux especes de Verhoeff, mais 11 ne fait
aucunc mention sur Macellolophus panousei décrit par Schubart en
1961 de Talasse M'Tane — Maroc [6].

En ce qui suit, nous signalons la présence de M. excavatus ¢gale-
ment dans le nord de V'Afrique. en Algérie, et nous donnons la descrip-
tion de lespéce nouvelle Macellolophus breuili trouvée dans une grotte
toujours du sud de I'Espagnec.

* Université de Cluj-Napoca, Chaire de  Biclogic, Lahoratoire de  Zoologie, 3400 Cluj-Napoca,
Roumanije
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Macellolophus cxcavatus Verh. 1931

Nous avons identific cette  intéressante espece dans la collection
LBiospeologica® de Plnstitut de Spcéologie de Cluj-Napoca; elle provient
de la Grotte des Beni-Add, situce au voisinage de la commune d'Ain-
Fezza, conton de Tlemceen, departement d’'Oran -—  Algérie. Altitude:
LI00 m. Vingt cxemplaires, dont 5%, 10 Q% et 5 juvéniles, ont été col-
lectés 1o i1 mai 1819 par C. Arambourg et R Jeannel (Biospeo-
fogica 1017y 131

1T convient de remarquer que cette espece, que Verhocoff con-
sidere comme Stropicale”, est une forme épigée en Espange et caverni-
cole en Algoerie, quoi-qu'il est possible que les recherches futures démon-
trent quelte vit el en dehors des grottes [8].

On doit mentioner le-fait que les gonopodes (Fig. 1) des exemplaires
algdriens so caractérisent par le fait que leur partic terminale (le sole-
nomerite) est moins courbée ot gque le petit lobe sousterminal est plus
clrott. Do oméme, e solénomdérite du telopodite gonopodial, delimité par
le pli (V) nest compris que 18, fois dans la longueur du gonopode
tandis que chez les exemplaires espagnoles, cette région ost comprise
deux fois dans la longueur du reste du telopodite gonopodial.

Macellolophus cacavatus Verh. 1931 doit done étre considére comme
wie espéee nouvelle pour la faune de 'Algérie. On peut affirmer que
le sud de VEspagne représente probablement la partie la plus septen-
trionale de T'aire de distribution du genre AMacellolophus, qui pourra
etre micux représente dans la zene, moins étudic¢e, du nord-ouest de
I Afrique.

Macellolophus breuwili n. sp.

Male: longueur == 12 mm; largeur == 2.5 mm. Femelle: longueur ==
= 1405 mm; largeur == 3 mm.

Ont ote collectes 18 exemplaires (6 8 ot 12 99) de Ta Cueva de la
Donia Trinidad, située & mi-chemin centre Carratraca ot Ardales, termino
municipal d’Ardales, partido de Campillos, provincia de Mdlaga, dans le
sud de 'Espagne. Leg. H. Broeuil, le 16 mars et 27 avril 1918 (Bio-
speologica D32).

Le corps, forme de 20 segments, est d'une couleur terrceuse, avee de
faibles nuances de rouille plus claire que chez M. cxcavatus. Sur tout
le corps, v compris la téte, on observe de nombreux petits tubercules,
dont la disposition est bien irréguliere. La téte cst en grande partic
couverte sar Uénorme bouclier cervical, lui imprime une position ven-
trale et ton pus on prolongement dua corps. Comme d'habitude, les an-
tennes ont ics articles 225 relativement courts ot de la méme longueur,
tandis que le 7-¢me article est évidemment plus long. Comme chez
L'espece precedente, le bouclier cervical est grand, de forme demi-circu-
laire, avee les bords releves, cecux-ci dépassant antérieurement et laté-
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Fig. 1. Macellolophus excavatus Verk. Fig 2. Macellolohus breuili n.sp.
1931. Gonopode gauche d’un exemplaire Gonopode droit d'un exemplaire &
% d’Algérie, vue postérieure. v — Pl de fa Cueva de la Dofia Trinidad
délimitant le solénomérite de la région d'Espagne, profil interne.
basale du télopodite gonopodial. x — Méme signification que pour la
Fig. 1.

ralement la téte. De méme, les ailes latérales, bien développées, de cha-
que ségment sont obliquement relevées et ont les angles postérieurs de
plus en plus aigus.

Les gonopodes (Fig. 2) ont, comme chez Pespéce précédente, une
constitution bien simple (selon Verhoef{, ils seraient secondaire-
ment simplifiés), en se caractérisant par 'absence d’une branche latérale,
a savoir le tibiotars gonopodial. La partie terminale (le solénomérite) a
la forme d’une lame faiblement bombée, pourvouce a son extrémité d’un
petit entonnoir dans lequel s’ouvre le canal séminal gonopodial. La partic
basale du télopodite gonopodial, armée de nombreuses soies, est déli-
mitée de celle terminale, comme chez M. excavatus, par un pli evident
(x). La petite corne coxale, bien développée, pénétre assez profondément
dans la zone coxale du canal séminal.
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Affinités: la distinction en- A
tre M. excavatus Verh. 1931 Repartitiondu gere Mo ce {1 o Lo phus

et M. breuili nsp. peut faci- 1. M_excavatys Verh. 1931
lement étre  faite non  seule- 2. M. hispancus?Varh 1901
ment par la taille plus faible 3 M. diademq_ Gerv. 1836
de cette derniére, mais aussi “ H._panousst Schub. 1960
! 5. M._breyjtl n.sp.
par la conformation des gono-
podes. On ne peut pas faire ESPAGHNE
de références en ce qui con- ,
cerne M. hispanicus  Verh. = DTN — =
1931, qui a ¢té insuffisamment ==t W tasrravied ::“/-//:
W4

décrit d’aprés un seul oxem-
plaire §. quoique Hoff-
man [2] ost davis qu’il ne
serait pas surprenant de con-
stater, lorsqu’on arrivera a
connaitre les  caractéres  du
male, que M. hispanicus appar- ¥ ig 3. Repartition du genre Macellolophus Verh.
tient en reéalité & un genre a 1931.
part [4]!

Tous les guatre? (trois) cspeces: M. excavatus, M. hispanicus?, Al
diadenw et M. panousei [6] sont des formes épigées. tandis que M. breuili
est, peut étre, cavernicole (Fig. 3 — carte).

ASCOSPERMOPHORA
Fam. Anthogonidae
Origmatogona jacetanorum lagari n.ssp.

Longucur = 6 mm; largeur == 0,5 mm. Trois cxemplaires (1 &,
1 @, 1 juv) ont été collecteés de "Avence de la Font del Julibert Vimbodi,
Tarragona, le 17 janvier 1971. Leg. A. Lagar.

La coloration du corps est semblable a celle de la sousespéce typi-
que Origmatogona jacetanorum jacetanorwm Mauriés 1964, a 'exception
d'une bande brune, transversale, située cntre les deux champs triangu-
laires d’ocelles. Le bouclier cervical n'a que 4 tubercules sétigéres. Com-
me d’habitude, les tergites ont 3 + 3 soies longues. Sur les tergites on
peut observer un faible réscau.

Les gonopodes antérieurs (Fig. 4) ont les angiocoxites (a) fortement
allongés du coté distal, avee les pointes courbées en sens postéro-médial
et relativerment aigues, de sorte qu’ils ne se¢ touchent pas, que par leurs
bases [4]. Les lames postérieures, qui ne sont souddées ici que par la
partie basale des angiocoxites, ont les zones terminales (1) nettement
distinctes par rapport aux angiocoxites et différenciées: une partie api-
cale large, demi-circulaire, courbée vers son milieu et pourvue a lex-
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Fig 4 5. jacetonorum lagari wsspo b - Boe womopedial, vue pestds

ricure. a Aagioeo: .0 - Prolencements des télopodites. / Celpocoxites antéricrrs,

! Renfloments puramddinns, n Masse opaque. f - Lobe triapgulaive. x — Partic
terminule de e lame postéricure. 8 Gonopedes pestéricurs {poregoncpodes).

téricur d'un ¢peron conique, arrondi, sous lequel se trouve un lobe trian-
gulaire Targe ot une partie basale soudée apres Pangiocoxite.

Les colpocoxites antérieurs ([), situés entre les angiocoxites (o), so
presentent comme deux piéces hautes et larges, avee les pointes re-
Totivement aigues, avant chaqune une zone (m) opague”.

Lo synceolpocoxite postérieur, placé plus bas, est fortement bombd.
Stant pourvua dans sa partic distale de deux renflements paramedions
(1), flanqués de deux prolongements (i) — assimilés aux télopodites ——
qui sont ici larges, aigus ot & orientation divergente. A 'encontre de 1o
sousespece O, ). jacetanorwm Mauries entre ces deux renflements il
a un lobe arrondi, ¢evidemmeoent poilu.

Les gonopodes postéricurs (INig. 5) ou les paragonopodes sont rudi-
mentaires, ¢tant formés comme dhabitude dans ce genre, de sculement
trois articles.

Chez la femelle. los caracteres sont fort semblables a ceux de la
sousespéce typique, les petites différences étant non significatives.

11 est intéressant de mentioner que, en 1975 (7)™ dans le travail
LDiplépodos cavernicolas wuevos y poco cocidos d’Espaia ..., Jd. P.

v

* Afin de rendre pius lacile la comparaison aver la sousespece lypique O ]
jocetanorum, nous avons indiqueé los différentes parties des gonopodes avee tes
memes lettres que Maurios [4].

# Le tiré-a-part ne contient pas l'année d'apparition ni le titre de la revue
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Mauries ot M. Vicente signalent (p. 115) la présence dans la
méme grotte (Avene de la Font del Julibert), de laquelle provient notre
sousespece Origmuatogona jacetanorum lagari, non pas d’une forme nou-
velle, mais bien celle d’0. jacetanorum Mauriés 1964 (¢’est-a-dire la
souscspree typique Q. . jacetanorwm); il convient done de  revoir  les
gonopodes de 'exemplaire & collecté par M. Rodriguesz le 10 avril
1971, 11 faut noter aussi le fait que, dans le travail comprenant la de-
seription de T'espece O. jacetanorum (4}, celle-ci est encadrée dans la
famille Xistrosomidae, tandis que plus tard, apres 1970, elle est enca-
dréc dans la famille Anfhogonidae (sans aucunce explication).

Afin de micux relever les différences, nous donnons ci-dessous la
parallele des caracteres distinctifs des deux sousespdces:

Origmatogona  jucetanorum  jacetano-  Origmaiogona  jacetenoruin  lagari  n.
rum Mauries 1964 [4] SSp.

— longueur = 65 mm; largeur = longueur = 6 mm,; largeur = 0,5 mm;
0.6 mm;

— sans  bande  brune  entre les deux — avee une large bande brune entre
caemps ocellaires; les deux champs ocellaires;

— les gonopodes antérieurs ont les col- — les gonopodes antérieurs cnt les
pocoxites sveltes, avee les pointes rela- solpocoxites larges, avec les pointes re-
divement srrondies et la zone opague lativement aigues et la zone opaque plus
relativement peu développéce, . divelopee;

— les lames postéricures des angioco-  —- les lames postérieures des angioco-

wites ont treis formations: une  dent  xites n'on que deux formations: une la-

cotcale, une sousapicale et une  lame me  demi-circeulaire, courbée au miliey,

tyaline dentée; pourvue d'un ¢peron conigue et d'un
lobe large;

- entre les deux renflements paramde-  — entre les deux renflements paramdé-

divns de la fuce postécleare de Van- dians de la facyg postérieure de l'an-

siccovite 11 n'y aucune formation: giocoxite il ¥ a un lobe arrondi, poi-
Iu;

— les deux prolongements qui  flan- — les deux prolongements qui  flan-

quent  les reatlements do Tanglozovite  quent les renflements de 'angilocoxite

sont courts; sont longs et divergents:

— dans la  partic basale, postéricure dans la partie basale, postérieure de

de angiocoxite il v oa deux crétes for- I'angiocoxite il n'v a pas de crétes chi-

ement chitinisces (p); tinisc¢es;

— sous ces orétes il v oa deux prolon- — les deux prolongements paramédians

gements paramcédians (g). manguent.

Comme son congénére Origmatogona catalonicum  Ribaut, décrit
touiours de la province de Tarragona, la sousespéce O. j. lagari est une
forme ¢également cavernicole, malgré le fait que la sousespéce typique
parait étre — conformément aux affirmations de son auteur — une for-
me épigée,
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PLESIOCERAT A
Fam. Glomeridae (sensu Maurics 1975) [5]

Glomerellina convolvens africana n. ssp.

Male: longueur = 5 mm; largeur = 2 mm. Femelle: longueur =

7 mm; largeur == 4 mm.

On été collectés 6 exemplaires: 1 & + 3 juv. le 6 janvier 1909 ct
15 + 1@ le 25 avril 1909, de la Le Kef (El Kef), Tunisie, avee la men-
tion End. (probablement cendogé). Le nom de collecteur n'est pas men-
tionné. L'échantillon ne fait pas partie de la Collection ,,Biospeologica¥,
mais il est inventarié a c6té d'autres diplopodes dans le bocal portant
le numeéro 69 de cette collection [1].

La couleur du corps est fortement altérée par la longue conservation
en alcool; les tergites sont & peu preés transparents, ce qui empéche de
faire une comparaison avec la sousespece typique Glomerellina convolvens
convolvens Verh. 1910, décrite d’ltalie [9]. Les ocelles, encore pigmen-
tés, forment une rangé de quatre, au-dessous de laquelle il y en a en-
core. un. Le bouclier cervical, de forme demi-circulaire, est depourvu
de stries transversales.

La 17-eme paire de pattes est rudimentaire chez le maile, n’étant
formée que de deux articles, dont la disposition est divergente (Fig. 6).

La 18-eéme paire de pattes du madle se caractérise dans ce genre par
le trés grand deéveloppement des coxae. Celle-ct sont ici ¢videmment
plus grandes, avec l'angle latéral (externe) nettement arrondi et non pas
aigu (Fig. 7), comme chez la sousespéce typique d'ltalie.

Les télopodes de la 19-eme paire de pattes du male (Fig. 8) ont gé-
néralement le méme aspect que chez la sousespéce typique. Les préfé-
murs des télopodes ont pourtant la face postéricure visiblement granu-
lée; de méme, les tarses ont sur la moitié distale de la face interne de
nombreux petits tubercules, ce qui constitue une caractéristique de cette
sousespece. Tous les articles des télopodes sont plus au moins poilus. Le
lobe du syncoxite est petit, arrondi et placé postérieurement et non pas
antérieurement, comme le figure Verhoeff ([9], Fig. 265, p. 6677).
Les deux prolongements latéraux du syncoxite sont relativement longs
et ont les points tres poilues et faiblement courbées en arriere; tout
le syncoxite est couvert d’'un fin poil. Enfin, la fente inférieure du syn-
coxite est trés profonde et a la forme d'une ogive, tandis que chez la
forme italienne elle est a peine esquissée.

Affinités: Le genre Glomerellina Silv. 1908 jusqu'a présent endémi-
que en Italie et les iles avoisinantes et représenté par G. laurae Sily.

¢ Il parait que Verhoeff a indiqué dune maniére errondée le sens de ia [igure qu'il donne,
car, queoiqu’'il est évident que celle-ci repriésente la face postérieure des telopodes, il écrit: | von vorn
betrachtet”.
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»
6.

T'ig. 6 — 8 Glomerellina convolvens africana n.ssp. 6 — Patte gauche de la 17-&me paire
chez le mdile. 7 - Patte droite de la 18-émec paire chez le male. 8 — Moitié droite des

télopodites (19-¢me paire de pattes) chez le mile, vue antérieure d’une exemplaire de Tunisie -

1908, . convolvens Verh. 1910 et (. molisia Verh. 1932 [11] est com-

menté par Strasser
JJformes® peuvent étre incertaines,

[7], qui montre que les différences entre ces

On observe facillement qu'il y a une ressemblence frapante avec la
sousespece typique Glomerellina convolvens convolvens Verh. Les ca-
ractéres distinctifs entre les deux sousespéces sont les suivants:

Glomerellina convolvens convolvens

Verh, 1910 [9]
— longueur: 3 = 45 mm; ? = 355 mm;
— les pattes de la 17-¢me paire du
male sont paralleles et portent une pe-
tite soie terminale;

— la 18-Cme paire de pattes du maéle
a les coxae grandes, avec les bhords
externes formant un angle aigu;

— les télopodes ont la face antérieure
des articles glabre, a lexception des
prolongements digitaux des fémures;

— les articles tarsaux ont la face inter-
ne de la moitié distale lisse;

Glomerellina  convolvens  africana n.
sSp.
— longueur: ¢ = 5 mm; 2 = 7 mm;

— les pattes de la 17-émg paire du
male sont divergentes et dépourvues
de soie terminale;

— la 18-éme paire de pattes du male
a les coxae visiblement plus grandes
et a bords externes arrondis;

— les télopodes ont la face antérieure
des articles, y compris du syncoxite,

plus ou moins poilue;

— les articles tarsaux portent sur la
face interne de la moitié distale de
nombreux petits tubercules;
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— les faces postérieures des préfémurs
sont lisses;

— les prolongements du
relativement courts;

sypcoxite sont

— la fente inférieure du syncoxite ext
peu profonde.

CRUCA

— les faces postérieures des préfémurs
sont microgranulées;

— les prolongements du syncovite sont
relativement longs et faiblement cour-
bis en arriero;

— la fente inférieure du syncexite est
trés profonde et a la forme d'une ogi-
ve.

Comme d’autres diplopodes ot certains représentants d'autres grou-
pes dlanimaux, cette espéce, considerée jusqu'a présent endémique con
Italic (par sa souscspéce typique G. convolvens convolvens), prouve une
fois de plus (par G. convolvens africana) pour la premiere fois dans la
faune de Tunisie, 'existence dans le passé géologique éloigné d'une liai-
son entre la Sicilie et I'Afrique du Nord.
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FIELD RESEARCHES ON THE BEHAVIOUR OF THE EUROPEAN
CORN BORER, OSTRINIA NUBILALILS HBN. (LEPIDOPTERA:
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BLENDS
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SUMMARY. — Data concerning field researches on Luropean corn bo-
rer svnthetic pheromone blends in the Cluj-Napoca zone (North-Wes-
tern Romania) are presented. 97:3 Z/Eli-tetradecenyl acetate at 50 g
dose was the best blend capluring the largest number of Ostrinia
nubilalis male moths with a good specificity. There were no statis-
tical differences when the two basic compounds of the pheromone were
placed bothh on the same support and on distinct ones, The efficacy
of synthetic pheromone baits was short (3—4 days). Tetradecyl ace-
tate (14:Ac¢) had no effect on capture size. E9-tetradecenyl acetate
(E9-14:\¢), another crude pheromone compound [9], inhibited almost
statistically significantly the male catches, but 1l-tetradecinyl acetate
(11—14 ¢ Ac), cited as inhibitor [12], had no significant inhibitory effect,
at the percentages tested here. Cateh number increased from the low
size plants to the corn plants and inside the corn field, proving the
role of the corn plants as a place of sex meeting and egg-laying for
O. nubilalis. The relation between catches and vield losses caused by
the Furopean corn borer is also discussed.

The European corn borer, Ostrinia nubilalis Hbn. is considered one
of the most important pests due to its widespread and the severe da-
mages it causes. It is an oligophagous species damaging mostly corn, but
also potatoes, peppers, hemp as well as certain weeds. In corn, its cater-
pillar attacks both ears and stalk, causing the breakdown or physiolo-
gical debility of the plant [20, 21, 24].

The modern strategies in controlling this pest involve morce and
more the use of pheromonces. The pheromone iraps restrict chemical
treatments by their application only in the critical periods of the species,
with maximum control results; it may also increase the efficiency of
control by biclogical methods.

Anglade [2] quotes data according to which cis (Z) 1l-tetrade-
cenyl acetate was found to be a sex attractant for Argyrotaenia veluti-
nana and had a stimulating effect on O. nubilalis males. Klun and
Robinson (13] demonstrated an increase of male attraction if small
amounts of trans (E) 11-tetradecenyl acetate were added to the Z isomer.

* Biological Rescarch Centre, 3400 Cluj-Napoca, Romania
** Institute of Chemistry, 3400 Cuj-Napoca, Romania
" University of Cluj-Napoca, Department of Biology, 3400 Cluj-Napoca, Romania

4 — Biclogia 2/1988
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Chemical analysis of the crude pheromone extract showed the pre-
sence of 4 compounds: Z11l-tetradecenyl acetate (Z11—14:Ac¢), Ell-tetra-
decenyl acetate (E11-14:Ac), E9-tetradecenyl acetate (E9-14:Ac), and tetra-
decyl acetate (14:Ac) {9]. Laboratory and field rescarches proved that Z
and El1-14:Ac have an attractive role for O. nubilalis males in ratios
specific for varied populations. E9—14:Ac was found to be inhibitory,
while no effect was determined for 14:Ac [11].

This paper deals with the results of our field researches carried out
on O. nubilalis with various synthetic sex pheromone blends. It con-
cerns: the ratio of pheromone compounds with optimum attractivity for
the European corn borer, pesting our zone; dose coffect on attractivity;
the role of bait age in male attraction; the importance of the evaporation
of pheromone compounds on distinct supports, compared to those on the
same support; the role of 14:Ac; the role of E9—14:Ac and 11-tetradeci-
nyl acetate (11—14: Ac), cited as inhibitors {11, 12]; the specificity of
pheromone captures; the influence of the crop type and the distance in-
side the corn field on the number of captured males and the relation
of the captures with damage levels under the environmental conditions
of the tested zone.

Materials and methods. Researches were carried out on corn fields near Cluj-
Napoca (North-Western Romania) in 1987. The experiment used 14 pheromone
blends (Table 1), from which 13 variants were made and tested by randomized
blocks (IMig. 1 a, b). Each variant was replicated 5 times, cach time deeper inside
the corn field, following the plot diagonal, in order to ecliminate the influence of
a possible group arrangement of the borer populations. Sixty-five baited iraps
were run on the whole. The distance hetween the traps on the same row was 40 1
and 100 m between rows. The traps used, standard-size, Montedison type (Tetra-
trap), made in the Cluj-Napoca Institute of Chemistry, were hung at 1.25 m above
the ground on wooden supports. A bait was placed in the centre of the sticky

Table 1
Pheromone blends tested in Ostrinia nubilalis
{variants N, — N;, were combined as in Tig. 1b)
Compound proportion : Dase/hait

Variant — - :
Z11—14:3c Ell—14:A¢ 14:Ac¢ EOS—-14:Ac 11—-14:Ac (ug)

N, 97 3 10 — — 15
N, 97 3 10 - - 50
N; 97 3 10 - 100
Ny 97 3 10 - — 500
N 3 97 10 - - 100
N, 50 50 10 — - 100
N, 100 — — - 100
Ny - 100 - - - 1
N, -~ - - 160 - 1
Ni, - - - 100 1
N 97 3 — — - 50
N2 3 97 00 - - 1100
N 97 3 1000 1100

Nyg 97 3 1000 - - 1050
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YFig 1. Trap layving scheme of the tested varviants in the Clhij-Napoca avea
(North— Western Romania).

hottom plate of each trap. It consisted of a rubber stopper on which the formulat-
ed pheromone compounds were applied in indicated doses (Table 1), The phero-
mone compounds were synthetized in the Cluj-Napoca Institute of Chemistry by
using an original method {3]. Gas chromatographic analysis (OV 17.2 mx 4 mm Avr
0.35 at 180°C, txg = 20.6 min.) indicated 95% purity of the compounds. Isomer ra-
tio was established by means of capillary column gas chromatography (CW 20 M
50 m, 170°C, 130 KN/m?, Z:ty =94 min,, 1Tty ==9.0 min.), indicating over 99.8%,
isomer purity. Before application on stoppers, the pheromone compounds were
diluted in dichloromethane. Baited traps were placed in the field on 3 Julv, a few
days after the beginning of the flight recorded in a warning cage. Each trap was
checked twice a week, counting and removing the caught moths. The baits and
sticky plates were changed after two weeks (17 July), and 15 traps, on which the
inhibitory effect of F9-14:Ac and 11--14: Ac was watched, functioned witle the
same baits during the whole test period (3 July — 3 August). Data were statis-
tically analyvsed by using the " test. ‘
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Table 2

Numher* of O. nubilalis males eaptured with the pheromone variants tested

Number of males captured on:

Variant — - ————— - — - —— Total D.M. DM, 4 4
6 VIISVIII3 VIIIZ VIT22 VIT25.VIT29.VII 3. VITI (34
N, 7.0 0.6 1.2 0.8 102 3.2 1.2 0.2 244 082 2.46
N, 86 1.4 1.6 0.2 21.8 3.2 1.6 0.4 388 1.28 4.29
N 88 1.2 1.4 2.0 185. 6.4 1.0 0.2 340 1.11 3.11
N, 22 1.4 2.6 1.2 1.0 2.6 0.6 0.6 222 0.74 2.06
N, 0.6 0.0 ).8 0.0 0.0 0.0 0.2 0.0 1.6 0.05 0.08
Ny 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.2 0.01 0.00
Nt 44 1.8 1.4 0.4 13.2 6.4 2.6 0.2 304 1.0l 251
N2 0.0 02 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0,01 0.00
Ny 34 20 2.6 1.2 16,0 3.8 2.4 0.8 330 1.10 3.49
Nu 45 235 2.8 .5 13.5 6.7 2.3 0.0 330 1.10 2.57
N, +- 3N, 4.0 0.6 1.4 0.2 1.8 1.2 1.4 — 10.6  0.41 1.33
N, +3N+(1—3)N;, 0.6 0.0 1.4 0.2 0.4 02 0.2 — 3.0 0.12 0.20
N +3N,+(1-5)N,, 1.2 22 1.2 0.6 .o 0.0 0.4 — 6.6 0235 0.40
* It represents the means of 3 replicates, DM, — Daily means — Mean numbers ol males/trap/uight for
the whole capture period. D.)Lw iqy Mean numbers of males/trap/night for the first checks performed on the

3rd and 4th days after laying the baits.

Results and discussion. The data registered from all the tested va-
riants during the flying period (3 July — 3 August) of O. nubilalis
adults are presented in Table 2. We shall analyse the data according to
the studied aspects.

1. Aspects concerning the pheromone compounds. a) Optimum ra-
tio of Z and E11—14:Ac isomers in the synthetic pheromone blend. The
variants Nj Nj; and Ng (Table 2) representing the isomer ratios 97:3,
3:97 and 50:50, respectively, at the same dose, were attractive as follows:
majority of the males (95%/4) were caught with 97:3 Z[E11—14:Ac;
Z|E11—14:Ac in the ratio 3:97 caught 4.450/, and in the ratio 50:50
caught only 0.550/, of the males. These data show a genetically stable Z
pheromone strain [4, 10}, occurring in the tested zone. Qur results corres-
pond to those communicated for 1973 and 1974 from the same zone [13].
when 96.58/, and 96.69/, of the O. nubilalis males, respectively, were
caught by using the 97:3 Z/E isomer ratio.

Similar data on European corn borer were raported from many Euro-
pean and North American areas [2, 7, 12, 18], showing a wide spread of
this pheromone strain. The strair >sponding to E+4small amounts of Z
pheromone is restricted to Italy [a, d] and New York county {14, 16, 18].
In other North American counties the two borer strains occur sympatri-
cally [3, 6]; here the males also respond to 50:50 and other close ratios of
the two isomers, suggesting hybrid population occurrence.

The 97:3 Z/E isomer blends were set on the same support (N3) or on
distinct ones (N,;+3Ng), with the baits in the middle of the sticky plate,
and no statistical difference was recorded for the period until changing
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the baits (17 July). This indicates the lack
of influence of pheromone conditioning on 5]
the number of the males caught. - b
b) Dose effect on attractivity. Start- g
ing from previous unpublished data of g4
our rescarch group on the capture of O. o
nubilalis, where 97 : 3 ZJE11—14:Ac blend 5 3 be
was found to be more attractive, we test- g be
ed the dose effect on attractivity for this : 1
ratio only. Four doses were used: 15, 50, € 2] G
100 and 500 ng. representing the variants : a
N,. N,, N, and Ny, respectively (Table 1). £ a B
Statistical analysis of the results ob- . 1Rl g
tained in these variants (Table 2) was ¥ f”ﬁ;’hr it
made both for the whole capturce period L. I nina
(Fig. 2, shaded part of the columns) and B %0 e el

for the first check period after laying the Base Lp5

baits (Fig. 2, whole height of the columns),
because of the quick decrease of bait of-
ficaciousness, which we obscerved during
the tests; we shall detail this aspect in an-
other part of this paper.

The traps baited with 50 nug synthe-
tic pheromone captured the largest num-

Fig 2. Daily mcans of males per
trap related to Ostrinia nubilalis syi-
thetic pheromone dose.
Shaded part of the columns — Daily
means over the whole period.
Whole height of the columns — Daily
means in the period until first check
after laying the baits.

Columns marked withh the same
letter are not significantly different
at 5, level according to the “t”

ber of males we recorded. this being the
optimum dose according to our findings.

The catch number decrcased with dose test.
increase. Literature data show that va-
ried pheromonce doses have becen tested on O. nubilalis. Klun and

Robinson [12] and Oloumi-Sadeghi et al. [15] used the dose
of 14 ng pheromone mixed with olive oil and applied on filter paper, the
baits being changed daily. Klun et al. [7], K1un and co-operators [8]
and Showers ef al. [18] indicated the 100 ug dose of pheromone on
rubber supports as the best for field catches. Doses ranging between
3.6 and 896 wg pheromone tested in the field indicated a decrease
in attractivity with dose increase and no moth was captured above
224 ug (the pheromone blend being mixed with olive oil and applied on
filter paper) [13]. However, there are cases when O. nubilalis was caught
at pheromone doses over 224 ug: at 750 ug [3], at 300 ug placed on ortho-
silicon rubber septa [6]. at doses of 1.000 and 10,000 ug put on rubber
and polyethylene [2]. Voinyak et al. [25] indicated the 2,000 ug dose
as having the best catches. We also captured male moths with the 500 ug
dose, but at a significantly lower level as compared with the 50 pg dose
catches. et

¢) Role of bait age in male attraction. Bait efficacy duration is an
important aspect for the accuracy of capture estimation related to the
level of moth population in pest control. The data in Table 2 show an
important decrease in the number of males caught after the first check
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period of the traps. 3-—4 davs after the bait laying. This was the case of
all effective variants (with 97:3 Z E11—14:A¢) including the best dose
(50 pg). Statistical analysis indicates significant differences between the
first catches and the following ones. It results that svathetic O. nubilalis
pheromone baits lose very quickly their ability to attract males regardless
of the pheromone dose. This conclusion mav be consolidated and argued
with the results described by Kennedy and Anderson [6] who
found statistically significant differences between one and two week old
baited traps; these differences did not occur when the baits were changed
twice a week. These authors generally concluded that the level of catchoes
was inverselv corrclated with the time the traps were kept in field.
Cardd¢ et al. [3] also pointed out unaccountable statistically signifi-
cant decreases in the nurmber of caught moths, although adult moths
could be observed close to the traps. Anglade [2] captured 92 of the
102 moth males Lie recorded in the first two checkings, performed overy
5th day (the experiment lasting 28 davs), although he used the 10,000 ug
dose. With the 1,000 ng dose, 27 of the 44 moths captured were recorded
in the first 5 days. In other papers, daily change of the baits was com-
municated 112, 13, 15].

We are interested whether the natural sex pheromonce of O. nubilalis
loses its attractivity just like the synthetic one. As borer moths are gene-
rally crowded in grassed zones neighbouring corn fields "22] and are
stimulated visually or by certain ecologieal and  physiological  factors,
others than sex activity, the quick loss of pheromone cfficacy may be in-
terpreted as an adaptive reaction of the species in order to avoid self
disorientation. Further field rescarches with natural extract pheremeoene
should be done for understanding this aspoct,

dy Role of tetradecyl acetate (14: Ac) Tetradecv] acetate, a crude
natural pheromoene compound, wus tested in a close natural ratio (10 ug
in 110 vg pheromone blend) and in o larger dose (1,000 ng in 1.100 ug
blend) and compared to the pheromone with no 14:Ac, representing the
variants N,. N,, and Ny, respectively (Table 1), Statistical analysis of
data (Table 2) for these variants showed no significant differences (Fig. 3).
Consequently, 14:0¢ does net influenee the number of males captured in
traps with Z/E11 - 1.1:Ac. This aecords with Klun et al. [11] who, by
taboratory and ficld researchee on the role of pheromone compounds,
registered in males similar percentages of response to pheromone both
with and withont 14:A¢. Kochansky et al. [14] also used 14:Ac in
ctudies on the E sirain of the Evropean corn borer in USA, without ve-
marking anv statistical differences in capiure size related to this com-
nound. This compeund mav have o role in a courtship behaviour phase:

e) Role of Fa-tetradeconyl acetate (E9—-14:Ac). Statistical analvsis of
the results of variants N.4-3N, and N.+ 3N+ (1-—53)N, (Table 2) revealed
the inhibitory vole of E9-14:Ac, cited as a crude natural pheromone com-
nound [91. The inhibition of male attraction to Z'E11-—14:Ac induced by
H9—14:A¢ approached the 5o, significance level in our tests (Fig. 4).

E9-—14:Ac had beren previeusly presented as an inhibitor by Klun
ct al. [12). They showed that this compound inhibited male attraction
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when used in mixture with any other pheromone compound, and produc-
cd a progressive decrease from 14.2 to 2.2 males per trap, when increas-
ing its dose from 0 to 9 nug. These authors also showed that E9—14:Ac

ing
was a strongly suppressing element of copulation in the natural borer
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Table 3
Capture specificity

Males captured in variants

Species - . - . - - - - - -
N Ny Ny N Ne® Ngdh Ny N Ny Ny
O. nubilalis 122 194 170 111 8 I 152 1 165 132
Other species 4 5 G 4 33 6 1 7
Specificity ©5 96.532 97.42 96.47 96.40 19.50 1430 9935 12.50 95.16 99.25

population as it inhibited both long-range orientation and the precopu-
latory behaviour of males.

f) Role of 11-tetradecinyl acetate (11-—14: Ac). 11-Tetradecinyl ace-
tate, an analogue with a triple bond of the major compound of O. nubila-
lis pheromone, was previously presented by Klun and Robinson
[12] as a possible inhibitor of pheromone attraction. In our tests (N4
+3Ng+(1—5H)N,, variant, Table 2), the compound did not present any
statistically significant inhibitory effect (Fig. 4). We must state that unlike
the cited authors, who obtained long-range male inhibition and a strong
decrease in field captures by adding 11-—14°Ac to the attractant in 1:1
ratio, we used only 1--50/ 11—14: Ac and, therefore, our results are not
quite comparable to theirs.

g) Specificity of the pheromone captures. Specificity data for the
tested pheromone blends are presented in Table 3. There is a good spe-~
cificity to all the tested variants with 97:3 Z E11--14:Ac¢ ratio. The best
specificity was obtained for the 5¢ ug pheromone dose variants (N, N,
Ni4). Among captured species other than O. nubilalis, the great numboer
of caught moths belonged to Autographa gamma (Lepidoptera: Noctuidae),
which developed large populations under the conditions of 1987, the cap-
tures being therefore considered as accidental.

Concerning O. nubilalis pheromone specificity,  Klun et al. [7]
showed that the two basic compound isomers, Z and El1l1—14:Ac, also at-
tract in definite proportions other Lepidoptera species: Argyrotaenia ve-
lutinana (to pheromone containing up to 704 E isomer in Z11--14:Ac¢).
Ostrinia obumbratalis (to 50:50 Z E11—14:Ac ratio).

h) Influence of crop type and distance inside the corn field on the
number of males captured. Each variant tested was replicated 5 times in
a different position from the edge of the corn field (Fig. 1). The redis-
tribution of the capture results for effective variants (with 97:3 Z/E iso-
mer ratio) depending on trap position are presented in Table 4. It may
be generally ascertained that the number of captured males increases
from the low size crop (white beet, vegetable marrow) to the corn field
and inside the corn field, with a slight positive deviation of the number
of captured males corresponding to the corn field edge (edge effect). The
statistical analysis of data indicated significant differences between the
capture on low size crop and the captures on corn field. These data point
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Table 4

Ostrinia nubilalis captures with efiective pheromone variants related to trap position
outside or inside the corn field

Distanc.e from the Total ).[eans/ 0 Means/ o Crop
corn field edge capture distance o crop 0
40 m outside 136 19.43 47.7a** 19.43 56.48 Low size
Corn field edge 222 31.71 77.8%ab
40 m inside 207 29.57 72.63ab
80 m inside 196% 32.67 80.25ab 34.40 100.00 Corn
120 m insidc 285 40.71 100.00b

* No data [or N;y at 80 m inside the corn field.
** Means slirked by the same letter are not significantly ditfferent at 3¢, level according to the "t test.

out the importance of the corn field as a meeting place for copulation
of the borer moths.

This finding agrees with that of Stockel et al. [21. 22] who
proved that the adults of O. nubilalis move from their emerging places to
a corn field, attracted by visual and olfactive means and crowd in low
size crops or grassed zones adjacent to the corn field, from where they
make really daily ,,mouvements pendulaires® to the middle of the corn
field, where they copulate and lay eggs. Unlike this, Showers et al.
[19] and Sappington and Showers [17] showed that the sex
activity of the borer moths occurs generally in grassed places located at
distances shorter than 100 m from a corn field. Relative to the influence
of corn plants on the distribution of borer moths, Umeozor et al
[23] and Andcecrson et al. [1] have observed that the first generation
prefers the spring potato culture, while the second one prefers the corn
field as the latter has a greater size. The American researchers gene-
rally placed the pheromone traps out of corn fields [3, 6, 8, 1113, 15,
18]. Our rescarches have shown that, in the test area, better results were
obtained in borer moth management by laying pheromone traps inside
the corn ficld.

II. Relation between capture and damage levels under the environ-
mental conditions of the test area. Besides pheromone tests, we watched
the moth cmergence curve on biological material collected in the field
and kept in a warning cage, and also the biology of the species under
the climatic conditions of 1987 (Fig. 5). In September we established the
attack frequency and intensity on the experimental plots. recording a
frequency (F) of 54.5%/, and an intensity (1) of 1.79 larvae plant. The
result was an attack degree of 9.750/. With a transformation coefficient
of 0.5, a loss degree of 4.880/, was calculated.

Estimating the corn yield to 8,000 kg/ha, it results that the European
corn borer attack caused a vield loss of 390 kg ha.

Considering the best variant (N,) for the attractivity period (D.M. @14,
Table 2), the above-calculated loss in production corresponds to a 4.29
males. trap night level of pheromonce catches.



58 A. CRISAN ET AL

O M S0 TR warning Cuge
O —=0 Mripg 0 Ny ovarignt

&=—=0 (Cplureg males ~hanging
of deits every 3 doy

Number 0f moths

i

Temperature (T

June July Augus®

Pig. 5 Bioclimogram of Ostrinia nubilalis devcloping wunder the conditions of 1987 and the
emergence curves tn a warning cage and in field in the N, phervomone variant.

Our results agree with those of Umeozor et al. [24] who found a
vield loss of 4.1-54.3%/, on corn plots in Eastern North Carolina, and
showed that each borer hole brought about a yield loss of 102.72--465.79
kg/ha. These data were established by plant analysis in field, whereas our
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results show the relation between pheromone catches and the subsequent
vield loss, an easy and warning way of cstimating the potential loss in
production that Furopean corn borer can cause.

Conclusions. In the Cluj-Napoca area (North-Western Romania), the
European corn borer belongs to the Z strain (responsive to 97:3 ZEl11—
14:A¢) which has a wide spread in Europe and North America. There arc
no statistical differences when the two basic compounds of the phero-
mone are placed both on the same support and on distinct ones. The best
pheromonc dose was 50 ug, determining the capture of the largest num-
ber of O. nubifialis males; the catches with this dose differed significantly
from those obtained with the 500 pg dosc.

The officacy of pheromone baits was short (lasted only 3-—4 days)
which is in agreement with literature data. The possibility that the natu-
ral pheromone may quickly lose its efficacy as an adaptive reaction of the
specics, sclected in order to avoid self disorientation, is suggested.

Tetradeey] acetate (14:Ac), a crude pheromone compound, showed no
effect on the number of males captured.

E9-Tetradecenyl acctate (E9—14:Ac¢), also a crude pheromone com-
pound, exhibited an inhibitory effect on capture of males.

11-Tetradecinyl acctate (11-—147 Ac), indicated as an inhibitor, did
not show any significant level of inhibition when used in the ratio tested
by us.

" A good specificity was recorded for the variants with 97:3 Z/E phe-
nomone isomer ratio.

Catch number increases from low size plants to corn plants and in-
side the corn field. This reveals the role of the corn fields as a place
of sex activity and egg-laying for O. nubilalis.

The size of pheromone captures in O. nubilalis is related to subse-
quent deooages, This relation may be very useful in taking warning de-
cision for th- treatments.
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EVIDENCING OF A SEX ATTRACTANT BY A SCREENING
TEST IN EUXOA HASTIFERA DONZEL (LEPIDOPTERA:
NOCTUIDAE : NOCTUINAE)

IOAN COROIU#* and LASZLO RAKOSY**

SUMMARY. — The presence of the species Euxoa hastifera Donzel in
the Romanian fauna was established by means of sex attractants. The
males were attracted by a mixture of Z3-decenyl acetate and Z7-do-
decdenyl acetate, These substances were not attractive when tested
alone. The attractivity was higher with the increase in the dose of Z53-
decenyl acetate up to 23 ug; the presence of Z7-dodecenyl acetate in
the mixture was compulsory, but no correlation could be found be-
tween its partial dose and the attractivity of mixture. The specificity
of the compounds tested was influenced by the sometimes large capture
of males belonging to other Noctuid species, such as Agrotis segetum
Den, et Schiff., Emmelia trabealis Scop., Autographa gamma L. etc.
Under the conditions of the Transylvanian Plateau, the only flight pe-
riod of E. hastifera males in a vear has been found to cover about
a month, starting with the last decade of August.

During the field experiments of 1985, when the attractivity of certain
svnthetic sex pheromone variants was tested for Agrotis segetum males
[3], a relatively large number of Euxoa hastifera males was also captured
in the traps. Those results showed that the latter males were attracted
by Z5-decenyl acetate (Z5-10:Ac) and or Z7-dodecenyl acetate (Z7-12:Ac),
while Z9-dodecenyl acetate (Z9-12:Ac) proved to be inhibitory.

The frequency of E. hastifera is extremely low [4] and so far there
have not been any doubtless recordings in the Romanian fauna [8]; nei-
ther have therc been literature data on the composition of its specific
sex pheromone or sex attractant. We, therefore, undertook our researches
on the sex attractant of this species.

The present paper deals with the attractivity and specificity of
certain compounds for E. hastifera males, the optimum attractive dose and
the dynamics of male flight under the conditions of the Transylvanian
Plateau (Romania).

Material and methods. Experiments were carried out by a screening test in
a vegetable area neighbouring Cluj-Napoca, between 1986—1987. The substances
tested, alone or combined, were Z53-10:Ac, Z7-12:Ac and Z9-14:Ac (Table 1). The
compounds used in the 9 experimental variants have been synthetized by the
Institute of Chemistry in Cluj-Napoca. The compounds were charged on penicillin-
bottie rubber stoppers in modified sticky Montedison traps [10]. The traps were
sot at 80—100 m from one another and 100—120 ¢m above the ground. Data were
recorded once every 3—=b6 days.

* University of Cluj-Napoca, Department of Biology, 3400 Cluj-Napoca, Romania
** Biological Research Centre, 3400 Cluj-Napoca, Romania
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Table 17

Compositlon and doses af synthetic sex attractants used for capturing
Fuxoa hastifera males fn 1986 and 1987

Vear of Compounds (pg) Total
testing 7510 Ac Z7-12:Ac 29 14:Ac  dose (ug)

Variants

j© 1986 17 - - 17
B 1986 17 8 — 25
B, 1986 34 16 — 50
1, 1986 8 17 - 25
By 1986, 1987 25 125 - 130
B, 1986 50 50 - 150
U 1986 - 50 50 100
A% 1987 — 125 - 125
U, 1987 — 125 50 175

The 1985 results [3] showed that E. hastifera is a monovoltine species and its
males have a short flight period (about a month), with a maximum in the first
decade of September (Fig. 1). This is why the experiments of 1986 and 1987 were
carried out only in September.

Results and discussion. The variants with synthetic sex attractants
tested in 1986 contained Z5-10:Ac alone, Z5-10:Ac mixed with Z7-12:Ac¢
in several doses and ratios, and Z7-12:Ac mixed with Z9-14:Ac (Table 1).
The compounds were mixed according to the results obtained in 1985 [3].

In variant B,, in which the partial doses of Z5-10:Ac and Z7-12:Ac
of variant B were doubled, the number of E. hastifera males captured
significantly increased (17 in B,, as compared to 9 in B) (Table 2). On
the other hand, the reversed proportion between the compounds of va-
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Fig. 1. Period and dynamics of the flight of Euxea hastifera
males in 1985 and 7984 (Cluj-Napoca, Romania).
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Table 2

Captures of Tduxoa hastifera males and specificity of variants tested in
1986 (September, 1—-24; 3 traps/variant)

Variants
I B B, B, By B, U

Species

Tiuxoa hastifera — 9 17 2 23 21 4
Agrotis segetum - 26 20 23 21 19 46
Mamestra suasa (dissimilis) -- 14 15 — - — 13
Noctua pronuba - 1§ — 1% 12 — 12
Caradrina clavipalpis — - 1 2 — —
Enumelia trabealis 18 1 4 - 2 25 —
Specificity ©,* 25.0 415 7.7 479 323 8.0

* In calculation of specificity, only the number of captured males lias been taken into consideration.

riant B (marked as variant B,) obviously diminished the captures. The
maximum number of E. hastifera males was recorded in traps of variants
B, and Bj, where the partial dose of cach compound exceeded 25 pg (ex-
cepting Z5-10:Ac, the partial dose of which in variant B; was equal to
25 ug). Z5-10:Ac tested alone (variant E) proved to be completely in-
efficient, although its dose (17 ug) was identical with the partial dose
used in variant B. The mixture of Z7-12:Ac and Z9-14:Ac (variant U)
was attractive but less males were captured than in the efficient variants.

The researches carried out in 1987 used variant B; (the most attrac-
tive variant in 1986) as standard in testing variant V and U, (Z7-12:Ac
alone and mixed with Z9-14:Ac, respectively) (Table 1). This time, in
variant By 19 E. hastifera males were captured, while variants V and U,
were completely inefficient (Table 3).

The experiments allow the conclusion that neither of the compounds
(Z5-10:Ac and Z7-12:Ac) tested separately was attractive for E. hastifera
males. Their mixture was found to be more and more attractive with

Table 3
Captares of Fuxoa hastifera males and specifieity of

varjants tested in 1987 (September, 2—26; 4 traps/
variant)

Variants

Species

B, U, v
Fuxoa hastifera 19 — —_
Agrotis segetum 187 1 1
Emmelia trabealis 348 — —
Autographa gamma 3 421 358
Noctua orbona - 2 1
Caradrina clavipalpis - - R

Specificity 9 3.4 - —
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the increase in the partial dose of Z5-10:Ac to about 25 ug; above this
limit, the attractivity slightly decreased. The presence of Z7-12:Ac in
mixtures is compulsory, but no clear-cut correlation could be found be-
tween its partial dose and the attractivity of the mixture. The fact that
only 4 males were captured in variant U in 1986 (Z7-12:Ac + Z9-14:Ac)
suggests that the sex attractants in E. hastifera may be more complex
from a chemical point of view.

Specificity was influenced in these variants by the sometimes large
capture of other Noctuid species that are sensitive to the sex pheromone
or attractant complex containing the three compounds tested. It is also
worth considering that E. hastifera is very rarc in this zone and, con-
sequently, the number of males captured was smaller than in the case of
some other species.

The large number of Agrotis segetum males captured in most va-
riants was due to the fact that all the three compounds tested on E. hasti-
fera also belong to the pheromone system of the former species [1, 2, 11].
The presence of Emmelia trabealis males in traps with Z5-10:Ac con-
firms that this compound is the sex attractant of this species [6], its mini-
mum atttractive dose being 17 ng. Z7-12:Ac is the only sex attractant for
Autographa gamma males that has been identified so far [5], and our
findings support this idea; we have also noticed the highly inhibitory
effect of Z5-10:Ac on Z7-12:Ac in attracting the males of this species.
Few males of Noctua orbona and Caradrina clavipalpis were recorded,
but Z7-12:Ac has been found to atttract both these species (I. Coroiu
— unpublished data). An extremely low number of Noctuid females was
also recorded, a phenomenon also observed in previous experiments [9],
probably due to the impurity of compounds [7].

In E. hastifera, the total number of males captured was small, but
enabled us to estimate flight dynamics for 1985 and 1986, by summing
up the results of the most attractive variants. Thus, the flight curve in
1985 was established according to variants B, C and D [3], when 129
E. hastifera males were captured while variants B, and B, (Table 2) werc
used for the curve in 1986. The data recorded in 1987 were not proces-
sed, as the number of males captured was too small. The flight period
for males was estimated to be short (about a month), from the last de-
cade of August till the second part of September (between 27.08—24.09.
in 1985 and 26.08—27.09 in 1986) (Fig. 1). The flight periods of the two
years studied overlap almost perfectly and display a similar pattern of
surves,
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THE EFFECTS OF HgCl, ON THE AGGRESIVE

BEHAVIOUR OF BETTA SPLENDENS

JOZSEF HALLER*

SUMMARY. — An aggressivity test was used to evaluate the beha-
vioural effects of a toxicant on fish. The effects of 1 ppm concentration
of HgCl, on Betta splendens were more drastic than those of z 2-week
inanition. The far-reaching consequences that the behavioural modifi-
cations may have for the species are discussed. The adequacy of Betta
splendens and of the described fest for rapid evaluation of merzcury
pollution of waters is stressed.

Mercury is a general toxicant. In fish it causes severe alterations in
gill morphology and function [9] and damages also the accessory respi-
ratory organs [11]. It was shown that mercury modifies protein and car-
bohydrate metabolism of the tissues, and it has also hormonal effects
[4]. These changes occurred in mercury poisoning affect the behaviour of
animals. Mercury vapours have an inhibitory effect on conditioned avoi-
dance response in rats {7].

The present experiment tested the behavioural effects of HgCl,
(I ppm) in a short-term (1 hour) static test in Betta splendens as well as
the sensitivity of the used behavioural test.

Materials and methods. Young male Betta splendens (mean weight 922483 mg)
served as test animals, The fishes were kept in small tanks of 0.5 liter watey
volume; the temperature of the water was 22—24°C; the water was cleanced perio-
dically. ES

The aggressive behaviour of the fishes was evaluated according to the mirror
test described in [1]. The following parameters were determined: the latency period
(i.e. the time elapsed between the appearance of mirror image to the start of the
aggressive activity); the duration of the first aggressive encounter: the duration
of the strongest display pattern (errection of the gill covers doubled by the bending
of the caudal fin). Measurements were done once every second day to avoid the
appearance of habituation.

Measurements performed with 12 animals during 8 days gave the control
values, Thereafter, the animals were divided into two groups. Six of the 12 fishes
were submitted to the action of HgCl,; 100 ml water from the tanks was removed,
and 100 ml HgCl, solution was added so that the final concentration of HgCl,
in the tanks reached 1 ppm. The remaining 6 fishes were submitted to a 2-week
inanition. In the first case the behavioural test was performed after an hour, in
the second case after the inanition period.

Mean values and standard errors were calculated for each parameter. The
statistical significance of differences between mean values was caleulated accord-
ing to the Fischer iest.

Results and discussion. The effects of the HgCl, treatment and of the
inanition are presented in Table 1.

* Biological Research Contre, 3400 Cluj-Napoca, Romania
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Table 1

Behavicural effeets of u 2 weell {pnnitfor and these of o 1 pom g,
sofation in Doeidn splendens (mirrer text)

Iixperimental groups

Parameters Contral - N -
Intoxicated Inanitiated
Lateney period 82018 0.2 3.67%
(48) (6)
Duration of the {irst S8 T FER N N
encournter 48} { (6)
Duration of the stron- 4149 38.2.4-4.2
west display pattern (48) (6)
Values (mean - $id) are given in scconds.
¥ Significant difference at p < 0.625. **% — Sjenificant difference

at p < 0.005. The number of determinations is given in hrackets.

In the group submitted to the action of HgCl, (at 1 ppm concentra-
tion for one hour at 22°C) we noticed an approximately 23-fold increase
of the latency period, an approximately 18-fold shortening of the first
aggressive encounter and a total lack of the strongest display pattern.

The inanition caused a shortening of latency time and of the first ag-
gressive encounter. The differences are statistically significant; the dura-
tion of ithe first aggressive cncounter as well as the latency period are
approximately twice as smaller in the inanitiated group than in the con-
trol.

The inanttion was not very severe for fish. Generally, fish can sur-
vive even after an inanition of several years [10]. The reduction of the
aggressive encounter period could be due to the insufficiency of energy
reserves. The correlation between energy metabolism and aggressive be-
haviour in Betta splendens has been shown in [6]. Shortening of the la-
tency period could be a logical effect of inanition, since it is known that
the aggressivity in Betta splendens is related to territorial behaviour
[3, B]; territorial aggression could be ¢nhanced by diminishing resources.

The applied dose of HgCl, was larger than LC,, values of several
species, these being lower than 1 ppm [2, 9] (we have not found LC.,
values of HgCl, for Betta splendens in the literature), but exposurc time
was much shorter than that of the known LC,, values; it seems plausi-
ble that the intoxication of the experimental fishes was not severe.
However, the effects caused by the 1 ppm HgCl, were much more drastic
than the effects of the 2-week inanition.

The constancy of the results of behavioural measurements was high
enough to consider that the test used is suitable for experimental =na-
lyses. Tha sensitivity of the test proved to be high; the belavioural
effects procentually were stronger than the biochemical effects noticed in
{4], when using identical HgCl, concentration and exposurce time. Wether
our behavioural test is appliable in the case of other heavy metal pollu-
tants will be the subject of further research; we mention that it was
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shown in the literature that fishes are very sensitive to heavy metals
and they could become test animals for such kind of water pollution [8].

Our results also show that a non-lethal concentration of heavy me-
tal pollutant may cause severe bchavioural alterations. The modification
of behaviour can affect the fish reproductive capacity (in our case the
aggressivity of male Bettas is related to the defence of eggs and fry),
Thus, a species may disappear from an area, not because the individuals
are killed but due to modifications in their behaviour. We think that this
possibility must be considered, when the permissible levels of soma
pollutants are calculated.

Conclusion. The concentration of 1 ppm of HgCl, causes severe alte-
rations in the behaviour of Betta splendens. These alterations in the be-
haviour could affect the reproductive capacity of the species. The used
behavioural test gives sufficiently constant results, and it is sufficiently
sensitive to be suitable for experimental work.
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VERTEILUNG VON AMPHIBIEN UND REPTILIEN AUF
HOHENZONEN IM RETEZAT—GEBIRGE

IOAN GHIRA* und BOGDAN STUGREN3*#

SUMMARY. — Distribution of Amphibians and Reptiles on Altitudinal
Zones in the Rclezat Mountains. As it results from the study of ma-
terial collected in 1987, the herpetological fauna of the Retezat Moun-
tains is composed of 5 species of amphibians and 8 species of reptiies.
I'wo new species for this mountainous massif are recorded here,
namely Bufo bufo and Lacerta agilis. The Yellow-Bellied-Toad (Bombina
variegata) reaches in the Retezat its highest altitudinal point in the
Carpathian Ridge, of 1870 m above sea level. The herpetofauna com-
prises onlv two typical stenozonal species (L. vivipara at the timberline,
and Natriv natrixz in the lowlands). Furyzonal are only Bombina va-
riegata, Rana temporaria and Anguis fragilis.

An der oberen Waldgrenze wurden im Retezat-Gebirge bisher 3
Amphibien- und 2 Reptilienarten nachgewiesen [17]. Fiir die Herpeto-
fauna der niedrigen Hohenlagen sind Literaturangaben spérlich [5, 6]
und meistens nur als . Retezat-Gebirge® vermerkt, so dal man daraus
keine Verteilungsliste auf Hohenzonen zusammenstellen kann.

Auf Grund des vom 1. Autor im Jahre 1987 gesammelten Materials, das im
Kreismuseum Deva aufbewahrt ist, wird hier der Versuch getan die fehlende
Verteilungsliste der Herpetofauna auf Héhenzonen fiir das Retezat aufzustellen.
Das Material wurde auch nach der in der Herpetologie ublichen Technik [20] ab-

gemessen.

Ergebnisse. Die Artenliste fiir das gesamte Retezat umfalit 5 Amphi-
bien und 8 Reptilien. Dazu gehoren von den Amphibien: 1. Triturus al-
pestris (Laur.); 2. Tr. vulgaris (L.); 3. Bombina variegata (L.); 4. Bufo bufo
(L.); 5. Rana temporaria L. Reptilien umfassen 4 Echsen und 4 Schlangen,
namlich: 6. Lacerta agilis L.; 7. L. vivipara Jacquin; 8. Podarcis muralis
(Laur.); 9. Anguis fragilis L.; 10. Elaphes longissima (Laur.); 11. Natrix
natrix (L.); 12. Vipera ammodytes (L.); 13. V. berus (L.).

Bei der Beschreibung der Arten wird auch die Gesamtbiomasse (GB)

jeder Population, sowie die Standortbelastung (SB), auf eine Fliche von
250 m? bezogen, angefiithrt.

Triturus alpestris (Laur.). Wie schon frither mitgeteilt [17], steigt
im Retezat-Gebirge die Hiufigkeit des Alpenmolches mit der Hohen-
lage an. Im Juni 1987 fanden wir nérdlich der Gebirgswiese ,Cimpu lui
Neag® innerhalb der Nadelwaldstufe, auf dem Kalksteingelidnde, bei
1000 m 4. M. nur 1 Exemplar. Jedoch oberhalb der Waldgrenze, im Be-
reich der Alpenmatte ,,Saua Plaiu Mic*, auf Granodiorit-Substrat wurden

* Kreismuseum Deva, Naturwissenschaftliche Abteilung, 2700 Deva, Rumédnicn

** Universitdt in Cluj-Napoca, Lehrstuhl fiir Biologie, Zoologisches Laboratorium, 3400 Clui-Napoca,
Rumdnien
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Tabelle 7 im Juni 1987 insgesamt 16 Stlicke
erbeutet (Tabelle 1), mit einer GB==
26,7 g und SB = 0,10 g.m2,
Bombhina variegata (L.). Wir fan-
den din Gelbbauchunke sowohl o-
berhalb der Waldgrenze, als auch in
der Nadelwaldstufe. Auf der Alpen-
matte ,Sauva Plaiu Mic*, erreicht die
Spezies (Reihe von 7 07’3”, Tabelle 2)
ihre hochste Hohenlage bei 1870 m
{i. M. im Retezat und wohl auch im
ganzen rumanischen Sektor des Kar-
patenbogens. Aus  dem westlichen
Teil der Ukraine wird die Gelbbau-
chunke bei 1900 m .M. gemeldet
[14]. Der von uns frither mitgeteile
Fundort oberhalb der Waldgrenze
117] legt erheblicher niedrig, bei
1650—1 700 m 4. M. Die uns vorlie-
. " " " . 65 4 gende Rethe wird durch GB = 33,6 g
Troovalgeris &2, 0, 7386 und SB == 0,13 g.m™* charakteri-

Kirperpropertiopen s Ylpen
turus alpestris (Lawe)
shes (Tr. vul
Gebirge 1. -
1. cd.—TLongitudo

(GHL ES

Spezies

v v ” :’,: siert. In der Nadohr'\ldstufﬁ‘ fanden
S v T wir dic Gelbbauchunke bei den
L as Klaus (h(\ﬂo Butei® auf Kalkste-
v L0 L6t 23 in bel 1000 m it M. (GB — 58,6 g;
IS e S SR e 0,23 pm).

S T bufo /L) Die Erdkréte

> bisher aus dem Retezat nicht
Wir hesitzen 2 Exempla-
bet 1000 m. 4. M., im Juni
¢y 55 = 073 gmT2).

u)(w ist im Reotezat \owowl im Hoch-
zu Hause, Unser Material (Ta-
f)‘ or lh b ("*1 \x aldgrenze fan-

3ol 1 900—2 600 m 4. M.

re (Tabelle 2) ven den Klaus
1987  gesammcelt (GB == 3
Rana tomnoraria L. Der

7

sebirge ols cuch in
helle 3) « e :
den wir den G seh e d dom i :
(GB ='175,6 ¢, - 0.70 1”(*1 d‘lf (nanod!or't Suhstrat im
Bereich des Na K

Jonrks hei 1 S?.)O-» -2 800 m G, M. (GB =
68,30 ¢ S == 0,

7 oam A In Nxdc}‘»\f’ul(‘as' » kommt der Grasfrosch
nur anf Walks of mm”mo vor el den Kltihb{‘ﬂ ,.Cheile Butel®* bei
10600 m . AL (un 1 Stlick) und bei Cimpuzel® bei 1100 m 4. M.
(6 7 und 1Q; GB = 202 g; 5B = 0,80 g.m™?).

Lacerta ¢ hs 1.. Die Zauneidechse ist kein Gebirgstier. Die Art kann
aber euch in hohf‘r gelegenen Lagen vorkommen. Aus dem Retezat wurde
“ie ba»h\r nxch'r geimeldet. Die Art wurde aber unweit des Retezats,
Tal des westlichen Jiu-Tlusces bei Vulean gefunden [6]. Unser Material,
bloB 3 99 und 1 Jungtier, stammt aus der Nadelwaldstufe (Tabelle 4;
GB = 47,3 g; SB-==018 gm 2 Steinbruch ,Péaroasa% auf Kalkstein-
gelande, bei 1 0001 100 m . M.
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Tabelle 2

Kiperproportionen der Gribbaochunke (Bombina variegata (1.))

und der Erdkriote (Bufo bufo (L))  nus dem Retezat-Gebirge

KRI, — Kopf + Rumpi—Liinge. F. - Iemur--Lange. T. — Ti-
bia— Linge (alle Masse in mm).

Spezies Fundort KRL ¥ . T,
lombina variegata 53 Saua Dlaiv 3lic 41 17 16,5
. Vs . U, 325 i7 15,5
' . . IR 12 i85 17
. . . o 40 18 17
" . . e 40 14,5 15
. . . L 33 15 16,5
. . . L 35 17 16
Pombina variegata 53 Cheile Butel 44 13,5 17
. S . e 444 17 i8
. » . " 41 o 14 15
. " " - 40,5 16,5 16
" . " . 40 17 16
Pombing variegata §5 . . 455 16 15,5
" " " . 39 14 15,5
. . " . 42 13,5 16
. . . . 13,5 16 16
Bufo bufo Clicile Dutel a1 33 33
" " " . 74 37 32

Luacerta wivipara Jacquin. Im Retezat haben wir die Bergeidechse
nur im Hochgebirge gefunden, nie aber in der Nadelwaldstufe. In aderen
Cebirgs-iigen der Karpaten kommt die Spezies auch in niedrigen Hohen~

Tabelle 3

Korperprenortionen des  Grasirosches (Rana temporaria L) aus
dem Retezat-Gebirge (Krklirungen s. Tabelle 2)

Fundort KRL . T.
Oberhalb von $Saua Pladu Mic 75 38 41
. s N G4 32 33
e o 71 35 37
. FPEN v 61 32 37
" VY €0 39 32
. o oo 49 26 28
Cheile Butei ; ) 49,5 25 27
Wissenschaftliches Reservat Retezat 52 . 23 . 30
" ) " ' 63 30 30,5
. . . 65,5 32 33
Cimpugel 70,5 35 37,5
- 69,5 39,5 42
. 66 33,5 36,5
N 72 37 40
. 75 35,5 39,5

’ 73,5 37 40
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lagen vor [15]. Hier wird ein Material vorgelegt (Tabelle 4), das aus dem
Hochgebirge stammt und zwar aus dem Kamm des Kalksteingeldndes,
zwischen der Piatra Iorgovanului* und dem Berg , Albele“, bei 1 800—
2000 m 4. M, im Juli 1987 (GB = 19,2 g; SB = 0,07 g.m2) gesammelt.

Podarcis muralis (Laur.). Aus dem Retezat schon mehrmals aus nie-
drigen Hohenlagen gemeldet [16, 18], erreicht die Mauercidechse hier die
Nadelwaldstufe bei den Klausen ,,Cheile Butei® (Tabelle 4; GB = 24,5 g;
SB = 0,10 gm™2). Aus den Verbreitungsangaben dieser Art in Ruménien
[6] geht hervor, dall sie im Karpatenbogen im Hiigellande und in mittle-
ren Gebirgshohen vorkommt. In Jugoslawien [11] erreicht P. muralis die
obere Baumgrenze, in den Pyrenden sogar die Hohenlage von 2700 m
4. M. [8].

Tabelle 4

Korperproportionen der Eidechsen aus dem Retezat-Gebirge
KRL— Kopf 4 Rumpf-Lange. Cd. — Longitudo caudae (Schwanz-
linge). L. p. — Longitudo pilei (Pileus-Linge) (alle Masse in

mmy). * — regenerierter Schwanz.
Spezies Fundort KRL Cd. L. p.
Lacerta agilis Cimpu lui Neag 88 127 18,5
> " " U 80 103 17,5
" " " AN 72 63* 16
" - . b 45 67 11,5
L. vivipara Saua Plaiu Mic 60 51* 11
" » ' P 58 52* 11
" ' ' P 54 47* 10
» " » ” M 50 83 10
o » » , 31 31* 10
. , , . 50 63 10,5
Podarcis muralis 33 Cheile Butei 60 - 16
" " " » 53 109 12
,» ' . " 53 — 14
Podarcis muralis @9 . " 61 103 13
" ” " " 60 75 14
Podarcis muralis juv. ,, " 45 76 11

Anguis fragilis L. Die Blindschleiche erreicht im Retezat die untere
Stufe der Koniferenzone, wo sich Fichten mit Buchen vermengen, so
bei ,,Cimpusel® in etwa 1100 m . M. (10") und auch bei den Klausen
,Cheile Butei* (299 ; GB = 38,85 g; SB = 0,15 g.m—2). Wir besitzen
aber auch 13, das aus dem Hochgebirge, von 1900 m . M. oberhalb
von ,Saua Plaiu Mic% stammt (Tabelle 5). Somit ist bewiesen worden,
dafB3 die Blindschleiche im Retezat-Gebirge stellenweise die obere Wald-
grenze {iberragt.

Fiir das Retezat ist A. fragilis ohne ndhere Fundortangabe gemeldet
worden [4]. Die Spezies soll in Ruménien im Allgemeinen in Hiigel- und
Gebirgslandschaften vorkommen [8], wobei keine genaue Hohenlagen
angegeben sind. Aus anderen Gebirgsziigen ist die Blindschleiche aus
H6henlagen bekannt, welche die 1000 m . M.-Linie iberragen: in
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Tabelle 5

Kirperproportionen der Blindschleiche (Anguis fragilis L.) aus dem
Retezat-Gebhirge
Erklirungen s. Tabelle 4. 8q.—Squamae (Anzahl der Querreihen
der Schuppen um die Korpermitte) (alle Masse in mm).

Fundort Geschlecht KRI, Cd. Sq.

129 104 31
159 104 28
124 150 29
102 100 30

Oberhalh von Saua Plaiu Mic
Bei Cimpugel
Cheile Butei

s ”»

4040 On 40

Nordanatolien bei 1350 m . M. [13], auf dem Kaukasus an der oberen
Waldgrenze und in den alpinen Matten [2]. In den Waldkarpaten (UdSSR)
bewohnt die Blindschleiche alle Hdhenzonen, von den Tieflandseichen-
wildern bis zu dem Krummbholz [19]. In Ofsterreich wird die Blind-
schleiche auch in eciner Hoéhe von 2400 m {i. M. angetroffen [7]. Was die
Rassenangchérigkeit der Blindschleiche aus dem Retezat betrifft, so
kann man unser Material, auf Grund der hohen Anzahl der Schuppen-
reihen (29—31) in die Unterart A. fragilis colchicus Nordm. einreihen.
Ubrigens, gehoren die Siidkarpaten zu dem Verbreitungsgebiet der Unter-
art colchicus [16].

Es wurde aber hervorgehoben, dall trotz der Verschiedenheit der
Lebensstdtten in denen die Spezies vorkommt, kein Zusammenhang zwi-
schen den Umweltbedingungen und den morphologischen Merkmalen
der Blindschleiche besteht [3].

Elaphe longissima (Laur.). Die Askulapnatter wurde aus mehreren
Fundorten des Retezat-Gebirges gemeldet [1, 12, 18]. Der hier mitgeteilte
Fundort, der Punkt ,Casa Verde®, liegt im Tal des Riul Mare, auBler-
halb des Retezat-Nationalparks, jedoch innerhalb der Grenzen des Re-
tezat-Gebirges. Die Héhenlage ist niedrig (800 m {i. M.), das Substrat —
Kristalline Schiefer. Wir besitzen davon 2 Exemplare (Tabelle 6), 1g’und
18 von 496,5 g und bzw. 360,5 g. Daraus folgt SB = 3,82 gm~2

Tabelle 6

IKiérperproportionen der Schlangen ausjdem Retezat-Gebirge;
Erklirungen s. Tabelle 4 (alle Masse in mm).

Spezies Fundort KRL Cd.
Elaphe longissima 3 Casa Verde 1070 220
Filaphe longissima & . - 945 185
Natrix natrix Cheile Butei 235 47

" ' " N 242 45
" " . " 405 78
460 98

\'ip,e’ra am’r.nodytes ¢ Che'iie Ce,r’nﬁoarei 685 56
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Nairix natriv (L), Unsere lu ngolnattern, 111.<'g('*§;am‘f 4 Stiicke, wuirden
hei den hier schon oft erwihnton .Chmlo Jjutei“ im Juni 1987 gesammelt
(GB - 418 g1 85 = 016 ¢.m 2).

Vipem ammodyie (L) Die Sandotter wurde aus mehreren Fundor-
ten des Retezats gomc]dv [6]. Wir besitzen nur 1% von 118,65 g (Ta-

belle G). das von den Klausen | Cheile Cernisoarei~ stammt (im Oktober
BT gesammelt),

i

A berus (L.). Dic Krenzotter, wie schon bokannt [17]0 ist im

oter feine selttne Schlangs, Wir teilen hier einen weiteren Fundort
it } b der Waldgrenze, w1 Kalksteingeldnde, =wischen | Saua

Plain 4 und der Schuatzhittte (Cabana Buta®, bei 1 800-—2 000 m . M.,
wo wir im Septernber 1987 nur 2 Jungtiere erbeutet habon.

Dishussion. In der hier verdffontlichten Artenliste der Herpetofauna
s dem Retezat-Gebirvge, fehlit nur eine, in der Literatur [6] erwdhnte
Art, welche von uns nicht gefunden wurde: die Glattnatter (Cm onella
austricca Laur). Diese Specics wird im Allgemeinen fur das Retezat,
ohne genaue Fundortangabe, angofithet. Ob die Glattnatter im Retezat
tatsdehlich vorkemmet, lifit <ich ohne Belegestlicken nicht entscheiden.

Die Boziehungen der Herpetofauna zu den Hohenlagen ergibt sich
aus der vergleichenden Analvee der Areale, auf Grund der von uns
angesammelton Belegestiicken. Einige Arten, so z. B, Triturus vulgaris und
Elaplie longissima besiedeln nur niedrige Hohenlagen. Es sind demgemif
stenozeonaele Formen im Sinne von Holdhaus und Deubel {10] und
TTesse [9] Bufo bufo crreicht die 1000 m . M.-Linic, mehrere Hohen-
stufen Gbergroifond, Dasselbe ist fiir Lacerta agilis und Podarcis muralis
gltltig. e meisten Arten besiedeln mehrere Hohenlagen. Jedoch nur
Fombing variegata, Rana temporaria und Anguis fragilis besiedeln das
Retezat von niedrigen Iohenlagen bis in das Hochgel )ngo oberhalb der
Waldorenze, Nuar diese Arten sind streng eurvzonal. Vipera berus bevor-
zucgt hdhere Lagoen, indem sie sowohl an das Hochgebirge als auch an
‘lze -\‘z*v.eh\xud%tmo gclmndvn ist. Es ist demgemifl keine streng eury-
zonale, aber auch keine streng stenozenale Form. Streng stenozonal sind
Rior e nth(h blofi Lacerta vivipara fur das Hochgebirge und Natriv
aatri Fieflandslagen. Merkwiirdig scheint uns das Fehlen der Weeh-
selkrote (Bufo viridis L), Diese curytope und euryzonale Art ist sonst
in dem Karpatenzug in verschiedenen Héhenlagen anzutreffen [5].

Schlu@felgerungen. Die Herpetofauna des Retezat-Gebirges umfafit
insgesamt 13 Arten (5 Amphibien und 8 Reptilien), von denen bloff 3
Arten, ndmlich Bombina variegata, Rana temporaria und Anguis fragilis
typisch euryvzonale Formen sind, withrend alle anderc Arten an eine oder
zwel Hohkenstufen gebunden sind. Lacerta vivipara und Natrix natrix sind
aber stennzonale Formen. Ferner melden wir einen Hohenrekord far
B variegata im Retezat und in dem Karpatenbogen im  Allgemcinen.

Als im Retezat neu aufgefundene Arten sind hier Bufo bufo und L. agilis
gemeldet.

<
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ENZYMOLOGICAL STUDY OF MUDS FROM SALT LAKES IN TURDA
(CLUJ DISTRICT)

RADU CRISAN®, DANIELA PASCA*, VASILE MUNTEAN*#,
EVA ZBOROVSCHI*, MIHAIL DRAGAN-BULARDA**
and STEFAN KISS#*

SUMMARY. — Twelve salt lakes located within the perimeter of the
city of Turda were classified on the ground of 7 enzyvmatic and nonenzyv-
matic catalytic activities of their muds (phosphatase, catalase, nonenzymatic
H.O, — splitting, TTC reduction in nonautoclaved and autoclaved muds
without or with glucose addition), in the period May 1986 — Septem-
ber 1987, In all, 86 mud samples were analvzed. The results obtained
made possible the classification of the lakes into 3 categories. The first
category comprises the Pepenaru and Sulfuros lakes, the muds of which
are the most active. Six lakes (Privighetorii, Strand, Tarzan, Csiky, Ba-
trinilor and Durgau) with muds of medium activity form the second
category. The third category comprising the Tineretului, Rotund, Ma-
rinel and Ocna lakes are characterized by the least active muds.

Enzymatic activities in lake muds and especially in salt lake muds
have been studied only to a less extent so far [1, 2, 4, 6, 8]. No enzymo-
logical data on the muds of salt lakes located within the perimeter of the
city of Turda (Cluj district) are available.

The present paper describes studies carried out with the aim to
classify the Turda salt lakes on the ground of the enzymatic and nonen-
zymatic catalytic activities of their muds.

Material and methods, Twelve salt lakes were studied. Five of them (Durgau,
Suifures, Ocnei, Marinel and Rotund) belong to the Valea Saratd — Ocncle Vechi
zone, while the other 7 (namely, Tarzan, Csiky, Privighetorii, Tineretului, Batrinilor,
Strand and Pepenaru) are located in the Bdile Romane zone. This zone also com-
prises an area called Saratura which is covered by mud but at present lacks o
water table.

The data specifying the investigation period and the number of mud samples
analyzed are given in Table 1. One can see from this table that 2 to 5 series of
mud samples were collected from cach lake (one seriesfseason), in the period 6.V.1986
— 1.IN.1987.

Each sample was centrifuged at 4,000 rotations/min for 30 min. The supernatant
was discarded. Parts of the sediment were analvzed to determine the following
enzymatic activities: phosphatase (hydrolysis of disodium phenylphosphate), cata-
lase (splitting of H.Os into HyO and Q,) and dehydrogenase (reduction of 2, 3. 3-tri-
phenyltetrazolium chloride, TTC, without or with glucose addition). Other parts of
the sedimented mud were inactivated through autoclaving at 120°C for one hour/day
in three successive days. The inactivated mud was used to determine its nonenzy-
matic H,O.-splitting and TTC-reducing activities. The methods used for determin-
ing enzymatic and nonenzymatic catalytic activities in mud samples are adapta-
tions of the methods of soil enzymology [3, 5, 7). Dry matter content of sedimented
mud was determined through drying at 103°C for 72 hours.

* Biological Research Centre, 3400 Cluj-Napoca, Romania )
** University of Cluj-Napoca, Department of Biology, 3400 Cluj-Napoca, Romania



ENZYMOLOGICAL STUDY OF MUDS FROM SALT LAKES 77

Table 1

List of the investigated Iakes with data concerning the investigation period
and number of mud sanples analyzed

_ Number of seasons Number of
Date of mud sample

Zone Lake colleetio in which muds mud samples
coflection were sampled analyzed

Valea Saratd — Durgiu 3 9
Ocnele Vechi Sulfuros 1986 i 3
Tarzan (CAW 21-'\'”? K 9
Biile Romane Csiky 29. X) 3 9
Privighetorii 3 3

Valea Siratd — 1986
Ocnele Vechi Ocnei 6.V 21. VIT; 4 8
Tineretului 29. X) 5 7
Biile Romane Bitrinilor . 1987 . 5 14
Strand (4. V; 15. VIT; 5 10

1. IX)
Valea Sirata — Marinel . 3 3
Ocnele Vechi Rotund 1987 i 3 6

(4. V; 15. V1T

Biile Romane Pepenaru 1.IX) 3 3
Sirdtura 2 2

Phosphatase activity is expressed as mg phenol/2.5 g mud (dry matter)/24 hours
ar 37°C, catalase and nonenzymatic H.O.-splitting activities as mg Ho0,/1.5 g mud
(dry matter) one hour at 20°C, and TTC reduction as mg triphenylformazan/0.5 g
mud (dry matter)/24 hours at 37°C.

The analytical data were processed statistically. Mean values and variation
coefficents of activities as well as the enzymatite indicator of mud quality were
caleulated, For establishing the significance of differences the multiple t* test was
used as indicated by Sachs [9].

Results. Comparigon of the 12 Turda lakes and the Sirdtura mud
waus carried out according to 3 criteria: 1. intensity of activities, i.e. mean
values of the activities of mud samples in the May 1986 — September
1987 period; 2. minimum variability of activities, i.e. variation coefficients
of the activities of mud samples in the 1986—1987 period, and 3. enzy-
matic indicator of mud quality in this period.

Comparison of lakes uccording to the criterion of the intensity of en-
zymatic and nonenzymatic catalytic activities of their mud samples in the
May 1986 — September 1987 period. Mean values of the activities are
presented in Table 2, and results of the comparison are summarized in
Table 3.

These results prove that, from enzymological viewpoint, the most
active lakes are Pepenaru and Sulfuros which occupy once or twice the
first 3 positions for each of the 4 enzymatic activities studied. They are
followed by the Strand and Privighetorii lakes, situated on the first 3 po-
sitions for two activities (phosphatase and catalase, and TTC reduction



Table 2
Mean values cof the erzymatie and nonenzymatie catalytic activities of mud zamples in the May 1986 —
September 1987 period
TTC reduction
1 Phosphatase  Catalase Nonenrymatic Non-autoclaved mud Autoclaved mud
Zone Lake activity activity H,0,-splitting - - - —

' - Withont With Without With
glucose glucose ¢lucose glucose

Durgidu 6.280 31.725 46.854 6.555 7.1535 2.560 2.550

Valea Saratd —  Sulfures 11.087 94 487 39.884 10.731 22.883 1.454 2.039
Ocnele Vechi Ocnet 1.715 24.185 21.739 1.107 1.297 0.085 0.139
Marinel 1.553 36.583 19.335 6.570 1.207 0.050 (.069

Rotund 1.737 28.510 22.246 1.390 1.685 0.176 0.228
Tarzan 4.177 37.963 41.619 6.346 6.256 3.342 3.646

Ceiky 8.255 54.183 40.732 6.724 9.437 1.844 1.670

Privighetorii 3.867 28.271 60.454 9.656 10.586 6.208 5.572

Biile Romane Tineretului 7.775 40.191 39.718 3.079 3.942 1.311 1114
Batrinilor 6.170 61.029 37.376 6.120 9.936 1.704 1.945

Strand 23.302 69.233 33.848 4.699 3.334 1.726 1.643

Pepenaru 17.630 98.401 57.046 6.992 18.920 7.579 5.864

Sidrdtura 1.284 27.142 35.397 4.112 4.375 1.941 A4

H
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Table 3

Position of Iakes aceording to the criterion of the intensity of enzymatic and nonenzymatic catalytie activities of mud smmples,

expressed as mean values, in the May 1886 — September 1987 period
. Position
Activity -

1 2 3 4 5 € 7 8 9 10 11 12 13
ENZYMATIC g
-t
Strand Tepena- Sulfuros Csiky  Tine- Durgdiu  Bitrinilor Tarzan  Privighe- Rotund  Ocnei Mari- biri- o
Phosphatase ru retu- torii nel tura :'
jui o)
Pepe- Sulfuros  Strand  Patrinilor Csiky Tineretu- Tarzan  Marine!  Durgiin Rotond - Privighe- Sdrée Qened =
Catalase naru - Tui torii tura z

TTC reduction  Sulfu- Privighe- Pepenaru Csiky Durgfu Tarzan  Ditrinilor Strand  S#rdtura Tinerctu- Rotund  Gendd Maeri-

in non-autocla- ros torii Jui el

ved mud, with-

out glucose

TTC reduction  Sulfu- Pepenarn Privighe- Ritrini- Ceiky Durgdn Terzan Sardtera Tinerctu- $trond Retund  Genei Mari-
in non-autocla-  ros torii lor Tui nel
ved mud, with

clucose

NONENZYMATIC
H,0p-splitting  Privi- Pepenaru Durgiivn Tarzan Csiky Solfures Tinerctu- Bitrinilor Saritura Sivand Rotund  Ocenei Mari-

5
7
-A;;
=
=
i
—
=
=

gheto- i nel
rii
TTC reduction Pepe- Privighe- Tarzan  Durgiu - Csiky Strand  Batrini- Sulfuros Tinerctu- Rotund  Oendd Mari- @
in autoclaved  naru torii : for Iui nel
mud, without
clucose
TLC reduction Pepe- Privighe- Tarzan  Durgaw Sulfu- Bitrinilor Csiky Strond  Sardtura Tincretu- Rotund Oened Mari-
in autoelaved  naru torii TS Iui nel
mud, with glu- )

cose

6L
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without and with glucose, respectively) and on positions 8-—11 for the
other two activities. The Csiky, Batrinilor, Tarzan, Durgdu and Tineretului
lakes are intermediary, occupying positions 4-—10 for the 4 activities. The
least active muds were sampled from the Sirdatura area and the Marincl,
Rotund and Ocnei lakes, situated on positions 8-—13.

As to the nonenzymatic catalytic activities, the Pepenaru, Privighe-
torii, Tarzan and Durgiu lakes are situated on the first 4 positions for
each of the 3 nonenzymatic activities studied. The Csiky, Sulfuros, Batri-
nilor, Strand and Tineretului lakes and the Saritura mud are intermediary
as they occupy positions 5—10. The Rotund, Ocnei and Marinel lakes are
the least active (positions 11, 12 and 13).

It should be emphasized that the enzymatically most active lake, Pe-
penaru, proved to be most active also in respect of the nonenzymatic ca-
talytic activities. Similarly, the Privighetorii lake is active from both
viewpoints., The Tarzan and Durgiu lakes are enzymatically intermediary
but very active if the nonenzymatic catalytic activities are considered.
The Sulfuros, Strand, Csiky, Batrinilor and Tineretului lakes show an
intermediary potential from both viewpoints. The Sardtura mud and the
Rotund, Marinel and Ocnei lakes are the least active also from both points
of view.

Comparison of the lakes according to the criterion of the minimum
variability of enzymatic and nonenzymatic catalytic activities of their mud
samples in the May 1986 — September 1987 period. The variation coeffi-
cients, expressed in percentages, are specified in Table 4. Minimum va-
riability of the enzymatic activities in mud samples may be interpreted
as maximum stability of the lake from a biological point of view, as the
enzymatic activities in mud are related to the life of lake, the enzymes
being produced by living organisms.

Results of the comparison of lakes according to the criterion of mini-
mum variability are presented in Table 5. One can deduce from this table
that, from enzymological viewpoint, the most active is the Tarzan lake,
occupying positions 2—4 for each of the 4 activities studied. The Pepe-
naru and Privighetorii lakes are less stable; they present a special situa-
tion as their position is good for some activities (1 or 2 and 1 or 5, res-
pectively) and bad for others (10—12). The Csiky, Rotund, Durgdu, Tine-
retului and $Strand lakes are of medium stability as they occupy positions
1—9. Least stable are the Batrinilor, Sulfuros, Marinel and Ocnei lakes,
being situated on positions 3—12.

In respect of the nonenzymatic catalytic activities, the Privighetorii
lake proved to be the most stable, as its position is 1 for each of the 3 non-
enzymatic activities determined. The Tarzan and Csiky lakes also mani-
fest a pronounced stability (positions 2-—4). Medium stability characterizes
the Rotund, Durgau, Sulfuros, Batrinilor, Tineretului and Strand lakes
occupying positions 2—10. The least stable lakes are Pepenaru, Marinel and
Ocnei, being situated on positions 9—12.

It is evident that the enzymatically most stable lakes, Tarzan and
Csiky, are stable also in respect of the nonenzymatic catalvtic activities.
The Privighetorii lake is of medium stability from enzymatic point of
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Variation eoeflicients of the enzymatic and nonenzymatic catalytie activities of mud samples in the

May 1986 — September 1987 period (%)

Fable 4

TTC reduction

Zone Lauke Phusgh:qt:lse Cat'al‘ase N?:::Ttnizy_ Non-autoclaved mud Autoclaved mud
activity activity s -
H,O,-splitting  Without With Without With
glhicose vlucose g¢lucose vlucose
Durgiu 45.23 24.67 26.81 46.72 41.23 82,13 74.36
Valea Siratd — Sulfuros 47.73 58.83 26.54 55.72 75.23 137.01 12545
Ocnele Vechi Ocnei 43.85 30.81 46.51 111.93 112.66 282.95 237.58
Marinel 25.96 40.60 43.27 99.13 117.12 173.21 173.46
Rotund 15.54 42.31 16.64 50.95 36.25 136.01 113.25
Tarzan 30.23 27.85 22.39 42.76 28.91 37.68 41.68
Csiky 38.77 33.68 25.78 36.16 33.61 50.68 47.01
Privighetorii 118.11 68.58 1.12 23.82 37.24 25.90 18.08
Biile Romane Tineretului 38.04 41.84 33.80 54.75 51.77 162.80 158.12
Batrinilor 56.43 29.67 38.10 79.99 97.83 129.99 118.78
Strand 31.42 22.66 42.89 74.95 93.46 140.76 132.95
Pepenaru 17.62 48.05 46.85 100.72 19.96 173.21 153.25
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Position of lakes

Table §

aceording to the minimum variability of the enzymatie and novenzymatic eatalytie activities of mud samples
in the May 1986 — September 1937 period

.. Position
Activity
1 2 3 4 5 G 7 8 9 10 11 12
ENZY M ATIC
Phosphatasc Rotund Pepe- Marinel Tar- $Strand  Tineretu- Csiky Ocnei Durgiu  Sulfuros  DBitrinilor Privighe-
naru zan lui torii
Catalase Strand  Dur- Tarzan  Bitri- Ocnel Csiky Marivnel  Tineretu- Rotund  Pepenarv Sulfuros iche-
giu nilor Tai torii
TIC reduction in - Privighe- Csiky Tarzan  Dur- Rotund  Tineretu- Sulfuros  Strand  Ditrinilor Marinel  Pepenara Ocndi
non-autoclaved nmud torii ¢iu . Tai
without glucose
TTC reduction in - Pepenaru Tarzan Csiky Ro-  Privighe- Durgin Tinerctu- Sulfuros  Strand tatrini- - Ocned Merined
non-autoclaved tund torii Tui lor
mud, with glucose
NONENZYAMATIC
H,0,-splitting Privighe- Ro-  Tarzan  Csiky Sulfuros Durgdu  Tineretu- Bitrini- $trand  Marinel  Ocned Pepeniaru
torii tund lui lor
TIC reduction in - Privighe- Tar-  Csiky Dur-  Bitrinilor Rotund  Sulfuros  Strand  Tineretu- Marinel  Ocnet -
autoclaved mud,  torii Zan gitu Tai
without glucose
TTC reduction in Privighe- Tar-  Csiky Dur- Rotund  Ritrinilor Sulfuros  Strand Pepenaru Tinerctu- Marinel  Ocned
autoclaved mud,  toril zal gau i

with glucose

g8
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view and very stable if the nonenzymatic activities are considered. The
Durgnu, Roetund, Tinerctului, Sulfuros, Strand and Pepenaru lakes are
characterized by medium stability from both viewpoints. The lowest sta-
bility is a property of the Bitrinilor, Marinel and Ocmnel lakes.

Comparison of the lakes according to the criterion of the enzymatic
indicutor of mud quality. The relative mean values and the enzymatic in-
dicator of mud quality are shown in Table 6, while the results of the
comparison of lakes on the ground of the enzymatic indicator of mud
quality are presented in Table 7. One can deduce from this table that the
most active mud, i.e. the mud with the highest values of the enzymatic in-
dicator of mud quality. was sampled from the Pepenaru lake. The next
positions are occupied by the muds of the Sulfuros and Privighetorii
lakes. The muds of the Strand, Tarzan, Csiky, Batrinilor, Durgau and Ti-
nerctului lakes and the Saratura mud are situated on positions 4--10. The
least active muds originated from the Rotund, Marinel and Ocnei lakes
(positions 11--13).

The lukes were compared also by taking into account the significance
of the differences between the relative mean values of the enzymatic and
nonenzyvmutic catalvtic activities in mud samples. The results of this
comparison (Fig. 1) show that the Pepenaru laké does not differ signifi-
cantly from the Sulfuros lake, but it differs significantly from the other
lakes, The differences between the Sulfuros lake and the Privighetorii,
Strand, Tarzan and Csiky lakes are not significant, but the comparison
of the Sulfuros lake with the Bitrinilor, Durgau, Tinerctului. Rotund,
AMarinel and Ocenei lakes and the Sardtura area revealed significant diffe-
rences, Noosignificant differences were found between the Privighetorii
lake on one side and the Strand, Tarzan, Csiky, Batrinilor and Durgiu
lakes, on the other. At the same time, the Privighetorii lake differs sig-
nificanty from the Tineretului, Rotund, Marinel and Ocenei lakes and the
Sardtura arca. The Strand, Tarzan, Csiky, Batrinilor and Durgiu lakes are
not significantiy different, but they differ significantly from the Rotund,
Marinel and Ocnei lakes. The Tinerctului, Rotund, Marinel and Ocnei
lakes and the Saratura arca, when compared with cach other, do not show
any signilicant differences. ‘

Based on this comparison, we can group the studied lakes into 3 cate-
gories. The first category comprises the Pepenaru and Sulfuros lakes, the
muds of which are the most active. Siv lakes (Privighetorii, Strand, Tar-
zan, Csiky, Batrinilor and Durgau) with muds of medium activity form
the sccond category. The third category comprising the Tineretului, Ro-
tund, Marinel and Ocnei lakes and the Saratura area are characterized
by the least active muds,

Synthesis of the results of the comparison of lalkes according to the
criteria of intensity and minimum variability of the enzymatic and non-
enzymatic catalytic activitios of mud samples and of the enzymatic in-
dicator of mud quality in the May 1986 -~ September 1987 period. Com-
parison of the lakes according to the criterion of the intensity of activi-
ties (Tables 2 and 3) has shown that the ,best® lakes, i.e. the lakes the



Table 6

Relative mean values and enzymatie indicator of mud quality

TEC reduction

Lnzviatic

; Plios ase “atalase ‘onenzymatic Non-: Jav ¢ indicator
Zone Lake wosphatase  Catalase Nonenzymatic Non-autoclaved mud Autoclaved mud  indic

activity activity IL,0,-splitting® - - - - of mud
Without  With  Without  With quality
¢lucose  glucose  glucose  glucose

Durgin 26,95 32,24 27.50 61.08 31.27 33.78 43.48 306.3

Valea Sirati — Sulfuros 47.58 96.02 (5.97 100 100 19.18 34.77 463.52
Ocnele Veelhi  Ocnei 7.36 24.58 35.96 10.31 5.67 1.12 2.37 87.37
Marinel 6.66 37.18 31.98 5.31 5.27 0.66 1.18 88.24

Rotund 7.45 28.97 36.80 12.95 7.36 2.32 3.89 99.74

Tarzan 17.92 38.58 GR.84 59.14 27.34 44.09 62.17 318.08

Csiky 35.43 55.06 (7.38 62.66 41.24 24.33 2848 314.58

Privighetorii 16.59 28.73 100 89.98 46.26 81.91 95 .02 458.49

Biile Romane Tineretului 33.37 40.84 (35.70 28.69 17.23 17.36 19.00 222,13
Jitrinilor 26.48 62.02 G1.82 57.03 43,42 22 .48 33.17 306.42

Strand 100 70.36 35.99 13.79 14.57 2277 28.02 33550
Pepenaru 75.66 100 94 .36 63.16 82.68 100 100 617.86
Sdrdtura 5.51 27.58 58.55 38.32 19.12 25.61 24.56 199.25

2]
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Table 7
1 lak function of th & ao1>p

Position of lakes as a funetion of the

enzymatie indicator of mud quality @0_90>p>005
Posi Linzymatic indi-

05 cator of mud Lake

tion .t

quality

i 617.86" ; g Pepenarn

2 463.52 Sulfuros

3 458.49 Privighetorii

4 335.50 Strand 9

5 318.08 ! Tarzan

G 314.58 Csiky

7 306.42 °  Batrinilor s

8 306,30 Durgiu ot

9 222,13 Tineretului R e e N j% "

10 199.25 Siratura 2" 5% %0t i N B LN

1 99.74 Rotund Fig. 1. Enzymological classification of salt lakes
12 88.24 Marinel in Turda. 1 to 13 — The lakes studied and their
13 87.37 Ocnei position according to the enzymatic indicator of

mud quality (see Table 7).

muds of which are enzymatically the most active, are the Pepenaru, Pri-
vighetorii, Tarzan and Durgdu lakes. In respect of the nonenzymatic ca-
talytic activities of muds, the “best” proved to be the Pepenaru, Privi-
ghetorii, Tarzan and Durgau lakes.

When the lakes were compared according to the criterion of the mi-
nimum variability of activities (Tables 4 and 5), it was found that the
“best”, the least variable, i.e. the most stable, are the Tarzan, Pepenaru,
Privighetorii and Csiky lakes, in respect of the enzymatic activities of
their muds, and the Privighetorii, Tarzan and Csiky lakes, in respect of
the nonenzymatic catalytic activities of their muds.

Comparison of the lakes according to the criterion of the enzymatic
indicator of mud quality (Tables 6 and 7) gave results similar to those
obtained by using the criterion of the intensity of activities. Again, the
muds proved to be the most active in the Pepenaru, Sulfuros and Pri-
vighetorii lakes, medium active in the Strand, Tarzan, Csiky, Batrinilor,
Durgiau and Tineretului lakes and the Saratura area, and the least active
in the Rotund, Marinel and Ocnei lakes.

In other words, comparison of the lakes according to the 3 criteria
gave nearly the same results for the Privighetorii, Tineretului, Marinel
and Ocnei lakes, but differing ones for the other lakes. We emphasize
the special situation of the Pepenaru, Sulfuros and Strand lakes, the muds
of which manifest a high, but unstable enzymatic and nonenzymatic ca-
talytic potential. The situation of the Tarzan, Csiky and Bétrinilor lakes
and that of the Durgdu and Rotund lakes should also be mentioned: the
muds of the specified 3 lakes exhibit enzymatic and nonenzymatic cata-
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muds of i‘ o Duz odu dlﬂ R 0"? d lakes the uctivmu are \\w i but m“tl
stable. Ancther observation to mention is the high stubility of he nonen-
zymatic mwl}tw activities in the mud of the Privighetorii lake and their
high instability in the muds of the Marinel and Ocnei lakes.

Based on the results described, medical and technological studies are
1Y

recommended for the extraction of the Pepenaru, Sulfuros, Privighctlori
and Csiky muds to be used in balncotherapy.

Canch:sions. Comparison of 12 salt lakes and the Sardtura area locat-
ed in Turda, cither in the Valea Saratai—Ocnele Vechi zone {(Durgau,
Sulfuros, Ocnei, Marinel and Rotund) or in the Baile Romane zone {Tar-
zan, Csiky, Privighetorii, Tinevetului, Bétrinilor, Strand, Pepenaru and
Saraturs), according to the criteria of intensity a Pd minimuwm variability
of the enzymatic and nonenzymatic catalytic activities of their muds and
of the enzymatic indicator of mud quality in the May 1986 —- September
1987 period, gave nearly the same results for the Privighetorii, Tincretu-
lui, dlarinel and Ocnei lakes, but differing onas for the other lakes. The
muds of the Pepenaru, Sulfuros and Strand lakes manifest a high but
unstable enzymatic and nonenzymiatic catalvtic potentinl. The muds of the
Tarzan, Csiky and Batrinilov lukes ure of medium intensity but of high
stability. The enzvmatic and nonenzymatic catalytic potentia’l in muds of
the Duargiu and Rotund lakes is wenk but stable. The mud in thn Saratura
arca has o low enzymatic and nonenzymatic catalvtic potential,
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The bird colleclicn of the Zoologicel Museum in Cluj-Napoca consists
{ the naturalized bivds from the faunal exhibition and the reserve, and
¢ the skin collection. From a scientific viewpoint, the last one is more
saluable sice the labels which accompany each specimen contain, in the
majoritv of cascs, information regarding the place, date and author of the
cotlection,

Altheough it is an old collection, initiated 4 vears after the foundation
T ihe muscuan (1859), there ave very few written materials about it [3, 4]

The collection comprises 889 birds classified into 183 taxa (168 spe-
cies and 15 subspecics), from which 37 are sedentary, 94 migratory,
16 winter gucsis and 16 passing guests. Four species (with 5 specimens),
chinrecteristic fov other geographic zones are added to the 183 taxa.

AMost skins originate from Cluj district. Only a small number of spe-
cimens were collected in the neighbouring districts. The collection also
comprises a few birds which were obtained from Hungary, Poland, Nor-
way, California and Tibet.

In time, the collection has acquired an important significance, both
pristorically and scientifically. It indicates profound changes of certain
piaces, especially of the wet and water-covered lands, like that around
the locality of Mociu. where, at the beginning of the XXth century, there
wore still wide-spread pools from which Egretta alba, Himantopus himan-
{opus and Platalea leucoredia were collected. At present, in our country
thcse species nest only in the Danube Lelta. The specimens of species
disappeared from Romania (Gypaétus barbatus), of those which appear ac-
cidentally (Gyps fulvus and Aegypius monachus) or of those that have
become rare (Egretta alba, Platalea leucorodia, Himantopus himantopus
and Recurvirostra avosetta) are cspecially important.

Some common species, present in the collection of naturalized hirds
(Garulus glandarius, Fringilla coelebs, Passer montanus, Emberiza ca-
landra, ete) are missing from the skin collection. However, the great
PHH‘Ib(‘Y‘ of species in this collection speaks cloquently about the richness
of the ornithofauna of these places. Related to this, it is to be mention-
ﬁ.u that in the Danube Delta, the richest region of our country in birds,
there were s%nuloc 320 species |5}, whereas in the whole country appro-

v of Cluj-Napoca, Zoological Museum, 3400 Clui-Nupoca, Romoula
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ximately 400 species [1], i.e., nearly one third of the Eurasian ornitho-
fauna [2].

In presenting the catalogne we followed the Nomenclature of the
Birds of the Socialist Republic of Romania, elaborated on the basis of
phylogenetic classification {1].

In the catalogue, the following abbreviations were used for the dis-
tricts: AB—Alba, BH—Bihor, BN--Bistrita-Nasaud, BV—Brasov, CJ—
Cluj, CV—Covasna, HD—Huncdoara, MS—Mures, NT—Neamt, SB--Si-
biu, SJ—Sélaj. “Juv.” is the abbreviation for “juvenile”.

At the end of the cataloguce, an index of localities and one of the
species are presented.

Place Date Author Total Sex Inventory
number number
of collection of specimens
Order Podicipediformes
IPumily Podicipedidae
1. Podiceps cristatus L.
Cluj, Somes, CJ  X. 1902 I.. Zworner 1 & 2157
Cefa, BH 26.VI.1970 I Vincee 4 S 2157/1
1 2157
2. Podiceps griseigena Bodd.
Geaca, CJ 6.1I1.1970 I'. Vineze 1 3 2160/1
3. Podiceps auritus 1.
Apahida, CJ X.1909 1, Fiilirer 1 g 2157/1
4. Podiceps nigricollis Ch. 1. Brehm
Dej, CJ VIIL.1944 V. Dezsh 1 Q 2158
3. DPadiceps vuficollis Pall.
Highig, CV 23.VIL.1902 1 ? 2159
Mociu, CJ IX.1909 1.. Fiihrer 3 2159
Geaca, CJ 15.X.1970 F. Vincze 1 2161/1
Geaca, CJ 30.VIIL 1971 1%, Vineze 1 2161/1
Order Cieoniiformes
Family Ardeidae
4. Avdea cinerea 1.
Riéscruci, CJ IX.1909 1. YTiihrer 1 9 2162
Biagara, CJ IV.1910 1,. Fiihirer 1 g 2162
Mociu, CJ IV.1910 1.. Fihrer 1 3 2162
Taga, CJ 3.VIL 1910 1. Ajtai 1 < 2162
1911 4 2162
Cefa, BH 23.VII.1970 ¥. Vineze 5 23, 3% 2162/1
7. Ardea purpurea L.
Bagara, CJ IV. 1910 1. Tiihrer p 2 2163
Geaca, CJ 1911 1 2163
Geaca, CJ 15.IX.1972 . Vincze 1 g 2163



Mociu, CJ

Cefn, BH
Cefa, BH

Cefa, BH

Somesul Rece, CJ

Gilau, CJ
Riscruci, CJ
Mociu, CJ
Cefa, BH
Cefa, BH

Rascruci, CJ

Dezmir, CJ

Zoo, Turda, CJ

Sonteseni, CJ

Riscruci, CJ

Mociu, CJ
Dobrogea
Ivanube Delta

Hortobagy,
Hungary

Cefa, BH

Apahida, CJ
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X.1909

26.VII.1970
22.XT1.1973

24.V1.1970

VI.1903
IX.1809
X.1909
V.1910
25.V1.1970
19.VII.1970

X.1909

1911
18.VIII.1958
10.XI1.1970
10.X.1972

X.1909

VI.1910
1911
15.1V.1950

IV.1907

19.XT11.1970

IV.1911

8. Lgretta alba 1.
1,. Fithrer 2 3,9

9. Lgretta garzelta 1.

Yo Vineze 1 Iy
F. Vincze 1 Pes

—

10. Ardeola ralloides Scop.

F. Vineze 1

C,

11, Nycticorax nycticovax L.

L. Filirer ‘
I.. Fiithrer
1.. Fiihrer
L. Fithrer
F. Vineze
T. Vinecze

s
o
4Oy

P A PO
Cs 130,200,
=
=

12, ILxobrychus minutus L.

L. Fithrer 1 3
Family Cleoniidae

713. Cicenta ciconia 1.,

H. Fulop

F. Viucze
. Vineze

— o OO
+0

14. Ciconia nigra 1.
1. Fihrer 3
Family Threskiornitidse

15. Platalea lcucoredia L.
I.. Fiihrer
I,. Fihrer
H. Fiilop

] I
P 4c
(o
o
<

Order Anseriformes
Family Anatidace

16. Anser fabalis Tath.

0. Telcky

17. Anser anser L.
1

18. Anser albifrons Scop.

F. Vincze 1

19. Anas strepera L.
L. Fithrer i

2165

2165/2
2165/2

2163/2

2156
2156
2156
2156
2156
2156

2162/1

2166
2166
2166

2166

2164
2164
2164

2174
2169

2170

2170/1

2173

89
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20. Anas crecea 1.,

Geaca, CJ 101111971 . Vineze 2 inv. 3, 2 2173/
Geaca, CJ 30.IN.1971 1. Vincze H . 2173
Someseni, CJ 26.VI1.1973 . Vineze 1 2173

21, dwas platyrienchos 1o,

Haghig, CV 1.1903 1. Vithrer 1 21068
1 2168
22. Anas acuta l.
Ocna Mureg, AB  17.111.1903 T.. Tiihrer 1 2171
23, dnas querguedula 1.
Apahida, CJ Vel L. Yibrer 1 . 2172
Geaca, CJ 291111657 10 Filop Z 2172

21 Aythya forina 1.

Geaca, C]J NI 970 I Vinceze I o 2175
Cefa, BIL 24V 1970 Y. Vineze 1 L 2175/

250 Adythva wiroca Guldenst.

Apahida, C] 1909 I.. Vithrer 1 2174
Apahida, CJ I.1911 1. Tihrer ! 2174
Cefa, BH 24 VI.1907 1" Vineze i 2175
Geaca, CJ 3.V11.1970 1. Vineze I 2175
Geaca, CJ 30.IX.1971 I Vincee ! 5 2173
2g. Movgus evpasaor b
Cluj-Napoca, CJ 15.X.1903 . Zwdruer i CIGT
Order Foleaniforyu
Dol Meeiphividae
27. syt
Cibin, SB VIT.1907 I.. i Lae
28 Acgviivs gooaacis b
Buciumi, SJ 24.X.1903 NYATHE ! ; . 2189

29. Gypadties bardaties T1abL
Tibet, China 1 NG

30. Aquile heliace Suavigny

3

ziee

Cibin, SB VIT.1907 . Fithrer
Cibin, SB VIi.1907 1.. Tithrer 1 juv. 3 2186

-

3t A pulla daga Pall

23.171.1904 I, Idhrer 1 e 2194
Bontida, CJ I1.1910 I.. ¥Vihrer H 5 2194
IT.1910 i E4 2191

Apahida, CJ IV.1911 1. Yithrer i & 2194
Feleac, CJ V.1911 1. Tiihrer i & 2194
Cuziplac, 8] 14.1.1920 ] juv. 2194
2 2194

o,



12.X.1984

Miskole, Hunwory  NILISGS
Cristian, BV 23.1.1903
Iagiras, BV 1.V.1903
iej, CJ IVIITI904
Cluj-Napoca, U J T9VTILI905
Borsa, CJ 29.1V. 1906
Clyj, Méndstur, CT 10.XI1.198¢
Apahids, CJ VIL1ei2
Ch", Hoia, CJ 11.1913
Joregti, CJ 11.1613
Innstl (S} 1913
ransilvania

M

.
T

Riscruci, U J 21008
1363
Ulwj-Napoca, ¢7 0 7T H80S

Apal mLL (.} il.1913

Sl Hurope

GLXLER0G

Turea, CJ

3.X.1903
15.VIL.1905

Turca, CJ 26.VIIL.1905
Apahida, C] IX. 1911
Cibin, BB VILL 1907

Zaul de Cimpic, M VIIT 1807
Raiseruci, CJ XI1.1909

DGR CC

32.

1.
1.
I

Lo
G

s

‘-

[P

[

-

<
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Hicraétus pennatus Gmel

23

Iihrer

Fiihrer ! 3
Tihirer 1 juv. g
i
Dutco buteo 1o,
1 §
inczy ! &
Zay et 1 S
AN STTRS 1
T3 1 N
. Flihrer i 5
, f
* )
Nitad 2 4
Fiilirey o 4
I 3
1 ‘s
threy i &
| Y
L [5)
G

Dutey intteo sincpermennae Thineke

35. Buleo yujipps Cretzschnn,
1 d
SH. Lircipiiey
I Pihires i &
1. TFihrer 1 :
I.. Fihrer | N
o .
2 3
1 Q
37. Accipifer nisus 1.
o <
7
. Fiihrer 3

bl i

40.

L.
L.
L.

. Fiihrer

[N |
o G

. Milvus milvus 1.
. Fulop i

39. Milvus migrans Bodd.

1 =
+ (&
. "
: &)
Haliaétus albicilla 1.
Fiihrer 1 4
Fiihrer 3 &

Fiihrer 1

5, juv. @

2195
2195
2198

2198

2178
2178
2178
S1YS
2178
2178
2178
2178
2178
2178
9178
2178
2178

2176
2176

2179
2179
2178
2179

2190
2190
2190

2185

2181
2181

2201
2201
2201
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Highig, CV
Floresti, CJ

Cibin, SB

Cluj-Napoca, CJ
Cluj-Napoca, CJ
Cluj-Napoca, CJ
Turea, CJ
(Geaca, CJ

Riéscruci, CJ
Aghireg, CJ
Riscruci, CJ
Bontida, CJ

Riscruci, CJ
Hida, SJ

Cluj-Napoca, CJ

Cluj-Napoca, CJ
Cluj-Napoca, CJ
Galicia

Floresti, CJ

Baciu, CJ

Gilsu, CJ
Apahida, CJ

1.V.1903
4.XI.1911

VII.1907

1864

1864

1864
27.VIII.1905
7.1X.1970

X1.1904
III.1910
III. 1911
IV.1911

I1.1910
IV.1911

V.1930

1.IX. 1905

26.1V.1903
1X.1903
29.1V.1916
13.VIIL.1970

12.V.1970

IX.1909
IX.1909

46. Falco peregrinus Tunst.
L. Fiihrer

47. Falco cherrug danubialis, Kleinschm.

P. GHERGHEL
41. Pernis apivorus L.
1
42. Civcus aevuginosus L.
1. T'dhrer 1
1
43. Civeus cyancus L.
1
1
44. Civecaétus gallicus Gmel.
1
Yamily Faleonidae
45. Falco subbuteo L.
1
1
1
1
. Vincze 1
2

ot et -y

I.. Fiihrer 1
Bonar 1
6

48. Falco vespertinus L.

H. Filsp 1

49. Falco naumannt Fleischer
L.
50. Falco tinnunculus L.

L.
L.

F.

51.

F.

Fiihrer 1

Zwaorner 1
Fiihrer 1
1
1

Vincze

Order Galliformes
Family Phasianidae

Perdix perdix L.

Vincze 1

52. Colurnixy coturnix I..

Il-
L.

Fiihrer 1
Fiihrer

0

Ca

3 O

w
oo 40
“
[N

4 T

C,

+0 Ou G

2200

2192
2192

2193
2193

2188/1
2182
2188/1
2188/1
2188

2183
2188
2183

2184

2185

2187
2187
2187
2187

2340

2211
2211



Mocin, CJ
Riéscruci, €]

Apahida, CJ
Apahida, C]J
Mociu, CJ

Floresti, CJ

Hungary

Cluj-Napoca, CJ

Apahida, CJ

Apablida, CJ
Faga, CJ
Scutard, CJ

Geaca, CJ
Geaca, C]J
Geaca, CJ

Cétina, CJ
Hortobagy,
Hungary

Cluj-Napoca, C]J
Cluj, Somes, (]

Floresti, CJ

Hortobagy,
Hungary

Aghires, CJ
Raéscruci, CJ
Mociu, CJ
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IX.1909
X.1909

(.X.1803
X.1909
X1.1909
VL1911

V1911

IV.1867
5.1X.1902
5.VIL1903

XI1.1908
2.V.1910
20.X.1971

111.1867
15.X.1971
22.X1.1973

+4.X.1903

IV.1907

18.1V.1904
V.1911
IV, 1913

IV.1907

X 1919
XI.1909
XI.1909
VIIL.1912

Order Gruiformes
Family Rallidae
§3. Porzana parva Scop.

I.. Viihrer 4 33, 1%
I.. Fiihrer 1 8

34, Porzana porzana 1.

1., Zworner
I.. Fiihrer
1.. Fiihrer
I.. Fiihrer

+C 4O

—_ 2 S =
0310504

35. Porzana pusilla intermedia Herm.
L. Fihrer 2 3.

56. Crex cvex L.

t 3
1 3
1., Zworner 1 Q

57. Gallinula chlovopus L.

I.. Fiihrer 1 3
I. Ajtai 1 3
¥. Vincze I juv.
1
58. Fulica atva L.
2
F. Vincze 2 3, %
IY, Vincze 2
Order Charadriiformes
Family Charadriidae
59. Vanelus vanclus 1.,
1 5
J. Nagy 2 3, %

60. Charadrius dubius curonicuys Gmel.

I,. Zworner 2 3, %
I.. Fiihrer 2 3,2
L. Fiihrer 1 )
61. Charadrius alexandyinus L.

I. Teleki 1 &

Family Scolopacidae
62. Gallinago gallinago L.
I.. Fiihrer 3 23, 1¢
1.. Fiihrer 4 23.2¢%
L. Fiihrer 2 a8
1

2207
2207

2206
2206
22086
2206

2205
2205
2205

2208
2208
2208
2208

2210
2210
2210

2226
2926

o 4

2226

2217
2217
2217
2217

93



94

Teleacu, CJ

Hungary
Sowesent, U]

Maein, O]

Moctu, O]
Mocty, O

Clug, Manastur, CJ

Someyend, ¢
Someseni, ]

o U
7

Riaseruct, UJ

Mocia, CJ
Gilau, CJ
Gildu, CJ
Cluj, Mianagtur, CJ

Someseni, CJ
Apahida, C]J

r
e
=

ina, CJ

i

Cluj, Somes,

Mociu, CJ

1911

IV.1911
260V 1973

ORI

N.1se

NI.1909

N 196y
ERW Y

NIer
JENTII9738

IN 1867
N9
NI.1909
25.IV.1910
VL1910
V.I9tl
VIO
VILI91

911
V.91t

1LV 1904

IX. 1911

IX. 1909

DoGIRGEEL
63, Lymnocrvples mindius Driinn.
1
64, Scolopax rusticoia 1.
1. Viilhrer 1 3
65, lemosa lmesa 1
! 5
i 3
96, Pringa totanus 1.
1.. Piihrer 3 AU I
H7. FTiinga nebulaia Gian.
I.. Ttiihrer 4 35.1%
I.. Fihrer 2 3.
1
53 Tringa ochorprs 1.
I.. Trahrer 1 5
I Ajtai 1
1
499. Tiinga glarcola L.
L. Vithrer ! ;
I, Vineze 1 5
1
1 juv.
70. Tringa hypoleucos 1.
1
I.. Uihrer 3 231G
1., Tilirer 2 PR
I. Ajtai 1 4
I.. Iiihrer 1 I
I.. Fihrer 2 3
I,. IMiihrer 3 2
L. Fiihrer 1
1
71, Calidris ininuda deisl
1. IMihrer ] 5
1. IMihrer 1 3
1
72. Philoinachus pugnaex 1.
I.. Zworner 2 3.%

74,

L.

Tamily Recurvirostridae

73.

Recurvivostra avosetia ..
1
Hinantopins himantopus Lo

Fahrer 1 g
1

2215
2215

2223

9904
0099

2093

2204
2y

2221
2221
2221
2221

2221
2221
2221
2221
2221
2221
2221
2221
2221

900
900
2222

2219

2214
2214
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[$n]
]

Family 1 aridae
75. Laius fuscus T..

Samesend, CJ N.1902 T Zworner 1 juv. § 2230
1 2230

75. Larus argentatus cachinnans Pall,

Apabida, €] IXN. 190y I.. Fihrer 2 4 2229
2 2232
77. Larus caies Lo
Hortobdgy,

Hungary N 1807 J. Naay 1 , 2231
Apahida, 111910 L. Fabrer 1 3 2231
Zaul de Chinpic, 2095 1TI11911 2 5 2231

78 Larus vidibundus 1.
Apalida, C] N9ty 1. Fithrer 2 g 2228
Apahida, €] NI.1669 I.. Fialrer 1 3 2228
Dezmir, C] NT.1909 I.. Fiihrer t Y 2228
Mociu, (] X1.1909 I.. Fihrer 1 3 2228
Meciu, O V11910 i.. Fihrer 3 28, 1y 2228
Zaul de Cimpic, 218 IV.1911 L. Piihrer 2 2228
2 2228
Family Sternidue
70, Chlidunias nigra 1.
Brasov, BV SNVIL 963 1.. Zworner 1 5 22384
Apahida, (] 1X.1909 1. Tihrer i 3 2234
Geaca, CJ 30.VIL1971 I, Vineze 1 I 2234
§00 Chlidonias leucoptera Temm.
Spahida, O NI.190% 5 35,25 2083
1 juv. 2236
N1 Sterna Jirundo 1.
Apalida, CJ IX. 1909 L. Fithrer 2 S, ¥ 2237
1 2237
82, Sterna albifrons Pall.
1 2238
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Microbiologie industriald si bioteh-
nologie (Industrial Microbiology and
Biotechnology), Sub redactia (Edited by)
N. D. Topala, Universitatea ., AL
1. Cuza“, Iasi, Institutul Central de Bio-
logie, Consiliul National al Inginerilor
si Tehnicienilor, Intreprinderca de Anti-
biotice Iasi and Socictatea de Stiinte
Biologice Filiala Iasi, 1988, 1067 pages
with 363 figures and 269 tables.

The volume comprises 149 papers
which were prescented at the 6th Sym-
posium on Industrial Microbiology and
Biotechnology held in Iasi on 10—12
September 1987. The Proceedings of the
first 5 Symposia were reviewed in Stu-
dia Univ. Babes-Bolvai, Biologia (1981,
26 (2), 73—74; 1985, 30, 76—77 and 1986,
31 (2), 78-—-80).

After the Foreword by Professor
N. D. Topala, the volume includes an
up-to-date and comprehensive review on
. Biotechnology and contemporary socie-
ty¥, communicated by Professors G. Zar-
nea and N. D. Topalda in the plenary
session, and 148 papers presented in the
9 sections of the Symposium,

Biotechnology of immobilized en-
zymes and microbial cells (13 papers).
Different supports (xanthan derivatives,

collagen, Ponilex type ion cxchangers,
caleium and cobalt alginates, gelatine,

polvacrylamide) were used for immobi-
lization of many enzymes (asparaginase,
histidase, glucoamylase, a-amylase, glu-
cose isomerase, invertase, catalase and
penicillin amidase) and some bacteria
(Streptomyces sp., Arthrobacter sp., Sar-
cing luteg and Escherichia coli). The tech-
nologies applied and the properties of
immobilized enzymes and bacteria are
described in detail.

Microbial enzymes. Twenty-seven
papers deal with isolation and selection
of highly active enzime-producing bac-
terial and fungal strains, optimization
of the conditions of enzyme biosynthe-
sis, separation and purification of the
following enzymes: urease; alkaline, neu-
tral and acidic proteinases; RNase; en-
zyme hydrolyzing yeast glucan; amyla-
ses; transglucosidase; amyloglucosidase;

glucose isomerase; (C; and Cx components
of cellulase; cellobiase; inulinase; cata-
lase; asparaginase; alcohol oxidase. One
paper describes chromogenic substrates
for the determination of hemicellulase
and pectinase activities. A biotechnology
for increasing the cnzymatic potential
of the weakly active mud from a salt
lake is the topic of another paper.

Microbial biomass, amino acids,
alcohols (11 papers). A technology is

described for producing biomass (sin-
gle cell proteins, SCP) by culturing me-
thylotrophic bacteria in wastewaters re-
sulted from the conversion of methanol
into hydrocarbons. Biomass was  also
obtained by means of the methanol-uti-
lizing veast Candida boidinii. Two pa-
pers deal with the bacterial production
of L-lvsine and L-phenylalanine, respec-
tively. Methods were worked out for
producing ethanol or fructose by utiliza-
tion of wastewaters resulted from the
biosynthesis of dextran. The exopoly-
saccharide-producing bacteria, production
of citric acid by a mutant strain of
Aspergillus niger, influence of Gerovital
on the microbial metabolism and the
microbiological assay of racemic cal-
cium pantothenate were also dealt with.

Antibiotics. Alkaloids (9 + 8 pa-
pers). Morpho-physiology, biochemistry
and cultivation of streptomycin- and ery-
thromycin-producing  strains  (Strepto-
myces griseus and Str. erythreus, respec-
tively) were studied. Some papers deal
with phage infection of Str. erythreus
cultures, influence of lipids on the bio-
synthesis of penicillin and assay of ami-
no nitrogen in culture - liquid of the
streptomycin-producer. Conidiogenesis,
variability of conidia, biochemistry in-
cluding alkaloid biosynthesis of Claviceps
purpurea, free amino acids in rve host
plants infected with CIl. purpurea and
inoculum preparation are the topics of 7
papers. One paper is devoted to the sa-
prophytic cultivation of a Claviceps
paspali strain producing ergotic alka-
loids.

Genetics of industrial microor-
ganisms (15 papers). After a review on
“The restriction-modification enzvmes
and their role in recombinant DNA
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technology™, researches are described on
the following themes: in vivo cloning of
a-amylase genes from Bacillus licheni-
formis to Bac. subtilis using the principle
of resident plasmid; transfer of an octo-
pinic plasmid into Agrobacterium tume-
faciens protoplasts; obtaining of recom-
binants in industrial yveasts by protoplast
fusion; L-lysine-producing Corynebuacte-
rium recombinants obtained by proto-
plast fusion; protoplast isolation from
sone Bacillus species; dyvnamics of the
reversion of Bac. subtilis protoplasts;
electron microscopic aspects of the fu-
sion of Bac. subtilis protoplasts with
Bac. globigii and Bac, licheniformis pro-
toplasts; protoplasts from & minicell-
forming Bac. subtilis strain; Bac. subti-
lis mutants with high hydrolase acti-
vity; induced mutagenesis in a rifamycin
B-producing Nocardia mediterranei strain;
effects of some mutagens on a ce-
phalosporin C-producing Cephalosporium
acremonium strain; obtaining of Micro-
coccus lysodeikticus M-13 mutants with
increased catalase-producing capacity;
preservation of  industrial  microorga-
nisms.

Yeasts, Food microbiology (11 + 5
papers). Recent advances in methodology
of improving industrial yeasts are re-
viewed, then investigations are described
related to chemical composition and cell
wall bhreaking of brewer's and distil-
ler's yeasts, their utilization for obtain-
ing protein concentrates and flavour
sompounds: stimulation of alcoholic fer-
mentation; technologies for thermo-, au-
to- and hydrolysis of yeasts: osmo- and
alcohol-teierant veasts; autochthonous cel-
lulose plates for filtering beer. The pa-
pers in the field of food microbiology
describe microbiological and biochemical
studies of beef and vegetable (soybean)
proteins.

Bioenergy and petroleum microbio-
logy (17 papers). One paper deals with
the use of porous materials to increase
the yield of methanogenesis. Production
of molecular hydrogen by facultatively
or obligately anaerobic heterotrophic
bacteria, anoxygenic phototrophic bac-
teria and cyanobacteria is the topic of
5 papers. The bacterial polysaccharide
xanthan, used in secondary oil recovery,
was multilaterally studied (biosynthesis,
purification, phyvsico-chemical characte-
rization and biodegradability of xanthan;
its protection from biodegradation; pre-

7 — Biologia 2/1988

servation of the xanthan-producing Xan-
thomonas strains)., Different  bacterial
populations, able to release oil from po-
rous media when injected into reser-
voirs, were also the topics of several
papers, Some bacteria  producing  bio-
surfactants and, consequently, presenting
much interest for secondary oil reco-
very were also studied.

Alicrobiology of ores, environmental
protection and biodegradation (2 + 8 pa-
pers).  Thiobacillus  ferrooxidans  po-
pulations were adapted to As-containing
copper ores with the aim to use them
for the leaching of copper. A complex
microbiological analysis of mine water
and ore samples rich in manganese oxides
was also carried out, Microbiological and
biochemical properties of the activated
sludge from the wastewater treatment
plant at the Synthetic Fibres Works in
Savinesti were studied in  detail. Pre-
sence of inorganic and organic pollu-
tants in different industrial wastewa-
ters was also studied. Biodegradability
of cvelohexanol and cyclohexanone was
demonstrated. Biodegradability of orga-
nic pollutants in wastewaters resulting
from the manufacturing process of die-
thyl-hexyl-peroxycarbonate was proved.
The Hach respirometer was found to
be a suitable instrument for testing bio-
degradability of organic pollutants in
wastewaters. A method was worked out
for the treatment of wastewaters con-
taining H,S and other inorganic sulphur
pollutants,

Bioengineering (18 papers). Diffe-
rent bioreactor types were designed and
manufactured. Automation and compu-
ter monitoring and control of the bio-
svnthesis proceasses in bioreactors were
also dealt with. Various sensors, operat-
ing elements and amplifiers-converters
were achieved. A new type of screen
with wavering movement and the dif-
ferential equations describing the mo-
vement of solid particles on this screen
are presented. The last 3 papers have
the following topics: investigation of the
behaviour of cells in  electric  field
with the aim of applications in biotech-
nology; utilization of some vegetal by-
products for culturing the insecticide bac-
terium Bacillus thuringiensis; biosensor
with veast for assaying phenol.

The researches described in this
volume were performed under labora-
tory, pilot plant and industrial produc-
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vilun-
spetivad

tion conditions. Their results are
ble from both fundamental and
viewpolints.

The Proceedings of the first 5
Synmiposia reflected and stimualated  the
development of industrial microbiology
and biotechnology in our country,  Tae
present volume proves this development
by its more than 1,000 pages and the va-
lue of the papers it \mt‘lens, and will,
andoubtedly, contribute to fucther achie-
vements in this field of science and teeh-
nology. Last but not least, the excellest
work of the Editer, Professor N. D. To-
vala and of his collaborators in oru
nizing the Symposia and publishing th
Preocecdings should ailso bhe cmphasize

STEFAN KISS

Pochva i
Microorga-
Uni-
includ-

D, G. Zvyagintsov,
mikroorganizmy (Soil and
nisms), lzdatel'stvo Moxkowl\'ogo
versiteta, Moskva, 1987, 256 pages
ing 34 figures and 26 able\

The newest book of Professor .
G. Zvyagintsev, lead of the Soil Bic-
togy Department of the Moscow Stafe
University, is a monograph reviewing
his investigations and  those of other
authors on the 9pe"ific'it\' of soil as a
habitat of microorganisms and on the
structure and functxonmg‘ SUCCeSEIonN,
dynamics, regulation and management of
soil microbial populations.

Professor D. G. Zv) 'uﬂ'm!so' em-
phasizes that the spocmut\ ol soil as «
habitat of microorganisms is due, in‘si of
all, to the fact that soil is a three-phase
systent consisting of very large  solid
surfaces adjacent to liguid and gaseous
phases. The solid particles and aggre-
gates divide the soil into numerous mi-
crozones, partially or completely isolat-
ed volumes, in which very  different
and often contrary (e.g. zerobic or anac-
robic) conditions are created. The miicro-
bial cells, being of microscopic size,
live in these microzones. There arc hun-
dreds and thousands of such microzones
in each gram of soil. The microorganisms
are distributed mostly in an adsorbed
state on the surface of microzones and
to a lesser extent within the microzones
and in the liquid phase (soil solutiony.
This iIs why a great patt of the book
(Pp. 13—109) is devoted to the adeorp-

tion (adhesion, immr)bilizwiiu:i, of mi-

croorzanisms in soils and to the aotivit
of adsorbed micreobial cetls. [“ ¢ pro-
bleme studied include: laws of adhesion
of the introduced microorganisms; de-

peandence of adhesion on vhe properties
oi' microorganisms and solid surface as
well as on the composition of media and
the conditions determining the possibi-
litv of ('(m\;w* betwoeen the cells and
the surface of adsorbents; desorption of
microorganisms; efferts of fcrr o
tire zerobic and anacrobic microbial o
cesses;  preservation of microorgaiioms
on adsorsbents; effect of antimicrobial
substances in the presence of adsovbents;
causes of the ceffeets of adsorbents on
the microbial activities.

fhe influence of lgui
ous phases of soil on the Jdistribution
and activity of microorganisms is does-
cribed on pages 104—139,

The second part of
140—233) consists of 5
titles and the main tepies dealt with
are specified below: Wayvs for studving
soil microorganisme and the DIOCesse
brought about by them (w;.n‘oduct:«n (:[
microzones on macroscales; phvsical soil
models using models of soll particles;
delling by means ol native soil samph
— simplification of the microzenality in
soil; preservation of the natural micro-
zonality in soil); (‘rm(‘cptiom of t]u\
structure and functioning of the comiosles
of soil microorganisms (concept of thwe
complex of soil microorganisms; ((mwm
of the microbial pool; concept of the pnol
of metabolites; principle of doubling;
prinziple of the reversibility of microbial
processes; principle of the multipie li-
mitations: concept of the unsaturatod-
ness of the complex of soill mizroorga-
nisms; concept of the soil as a multitude
of micrebial habitats); Microbial succes-
sion In soil (criteria used for ohserving
bacterial succession in soil; study of the
soil fungi and actinomyeetes; succession
of the introduced labelled microbial po-
pulations); Dynamics of the indizes of
biological setivity in soils (characleris-
tics of the biological activity In soils:
dyvnamics of the microbial aumber, bio-
mass and productivity of m,cu)bml con-
munities in soils; short-term and sea-
sonal variations in the nunber of mi-
crooraonismes in soils: nechanisms re-
csuletins the number of <ol mwicroorga-
nisms: paramoeters o the dynamics of
the number of soil wmicroorzanisims; d

and gnse-

the bhook (0o
sections, Ther

o=
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namizs of the number of soil micreoorga-
nisms from e viewpoint of the \;trzhf—
My of biclogicad commun
soment of the microbial
soils,

The bibliog anhical
254} conmprises 306 titles,

Beside o rema Bl theopretic
viadue, Professor Zvyagintsev's book pre
sents a mejor practical

ftics): ktnos

Saziiid
I)HE)TE iony in

el (o, 205—

importanee, too.

ks o very useful source of information
for cvaluating the anthrovogenic effects
.wtulwnn((l, ¢rotechnical  and  silvi-

cultural practices, pollution with xenobio-
tics, heavy metals and other chemicals,
cled onosoil fertility. We should never
oraet that the unmon and maintenance
<oil fertility wd, consequently, t’w
auri- and  silvicultural pmdm-]m
meonceivable \\'itbout the cont
n[ soil microorganiams.

ributio

STIFAN KISS

Go Dihoru OO Pavvu,  Plante
cndemice in flora Romanie; (Hudeinic
Soants g the Flora of Romania), Bditura
Cores, Bucuaresty, 1987, 129 pages  wit
o fioures

hnook
work

Tihis
nthesis
Hography
cantryand ol
TOMS POl
A otrony the enamb
aowned herbaria,

The boek  comnrises 3
Sinee it is addressed not oaly
lists but to all cawegeries of nature lo-
vers, in the fira 1ol Chapter !
formation endemnic pla: .
aunthors spaviiy sume of mv e juent

Sis employved, such as endemisim, en-
cimit, natural menument, degrees of en-
mwunwm {(exiincet, endangered,  vul-
werable, rare, indeterminate, out of dan-
insufticis known ond not thres-
v,uxl). as well as tiae notions of se-
solouy, genoterid and  tracheophyta,
From the factors  coxplaining the
existence of the endemits, the stress s
siaced on the carvologic and geographic
«uus Of greatl importance in this res-
peet are the polyploid clements and the
Livbrids whice h appear at the contact of

FUpRresents an
based on an extensive
regarding the tlors of eur
oo, as well as on
1l observations prosudt-

Dooeriain ro-

tion of

important

ciaoters
Lo specin-

RINIS I

P

-

the floras belonging to different clima-
i ozones. The 7 speciogenic centres in
o countey (Modnn Mountams, Bistriia
and Coanlin A\IMH ains, Bucegi and Bir-
<1 Mountains, Retezat and  Godeanu
Vountains, Carpathians of  Banat  and
OHenta, Apuseni Montains,  Birsa De-
pression) as well 25 the endemits wiiieh
appeared i them are deseribed. Relat-
odte this aspeet, 1 is o worth mention-
ing ot Lychenis nivalis is considered
e the emblem of the Eastern Carp
Hians and Diastiius callizonus as that
¢ the Southiern Carpatians, Due lo the
fge numbor of  microspecies of  the
Hlierdcinr Retezat and Ge-
deant Mountains are copsidered as o
nieraciogenic nursery. The nwnber ‘
endemits in our couniry 1nerenses
plain to mountains, so that the mon
subalpine and alpine zones contain ;
from the total. The classification of en-
demits according to flower colour, height,
cocnological and  ecological chearacto-
risties, as well as area’ size is also very
useful, While certain species such as
Hepaticy  transsilvanica  and  Trisctum
sreerotrichuam  arve spread all over the
Romanian  Carpathian  chain,  Andryals
leritomentose  trom Pietrosul Brosteni-
lor s an area ol 130 m® only!
Regarding the history oi research
on the endemits in the Romanian fle
the first endemit deseribed was Lychnis
nivalis (P. Kitaibel, 1814) and the last
one was Scabiosa pseudobanatica (Chrtek,
1985). Twentv-four endemits were de-
saribed in the XIXth century, whereas
3o were diseovercod in the XXth contury,
from whicth: 29 after 1960, Ameng those
who studicd the endemits, (i Pax (1895
AL Borza (19310 and T, Savalescu (LGoh
cave thenr o special importance in the
delimitation of e flovistic p"()\'i‘w»
Another catroars of studn S oatte
making the 11\0%«)1\ of «
whole country op in mm‘ Zones, A~
mong the authiors with <uch preocoutne-
tions we should mention again A, Borza,
o which a long Hist ezxn be added: F To-
pa (1860), . Beld (19673, B. Pawl oW
sl (1970). A Beldie and
1976), T, Stefureae snd AL
. Heltmaes (1os. N
should also boe rem

Jonus, e

from

tange,

tant work on endes vologs b
field of tavansmy, na has o be
moentioned wiso for s velagioal re

Leurehes.
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Chapter II, “Presentation of the
vascular endemits”, is developed over
the largest number of pages (194). Eighty
taxa (46 species and 34 subspecies) are
presented, according to the following
plan: scientific name, indication of ico-
nography, bibliographical source  and
exsiceatae, sesological  characterization,
botanical, ecological and coenological
descriptions and spreading; for 13 spe-
cies references are also made to their
importance. The description order is al-
phabetical, by botanical families. After
the number of taxa contained, the 24 fa-
milies are disposed as follows: Astera-
ceae (4 species, 7 subsepcies), Brassica-
ceace (7 sp., 3 ssp.), Caryophyllaceae (6
sp., 4 ssp.), Poaceae (5 sp., 5 ssp.), Faba-
ceae (3 sp.,, 1 ssp.), Lamiaceae and Ro-
saceae (3 sp.), Ranunculaceae and Dip-
sacaceae (2 sp., 1 ssp.), Apiaceue (1 sp.,
2 ssp.), Liliaceae and Primulaceae (3
ssp.), Campanulaceae and Rubiaceae (2
sp.), Fumariaceae, Linaceae, Papavera-
ceae, Santalaceae, Scrophulariaceae and
Zannichelliaceae (1 sp.), Boraginaceae,
Pinaceae, Plumbaginaceae and Saxifra-
gaceae (1 ssp.).

Taking into account the different de-
grees of endangerment, the 80 endemic
taxa are grouped as follows: 9 endanger-
ed, 18 vulnerable, 29 rare, 1 indetermi-
nate (Fumaria jankae), 1 insufficiently
known (Zannichellia prodanii) and 15
not threatened. A few taxa occupy a
somewhat uncertain position. These are:
Peucedanum rochelianum, Aquilegia ni-
gricans subscaposa (rare or vulnerable),
Anthemis carpatica pyrethriformis (not
threatened, insufficiently known). Draba
dorneri (vulnerabile or mayvbe extinct).
Thlaspi pawlowski# (indeterminate, in-
sufficiently known), Scabioasa pseudoba-
natica and Asperula carpatica (rare or
insufficiently known).

The endangered taxa are the fol-
lowing: Centaurea jankae, C. pontica,
Aubrieta intermedia falcata, Cochlearia
borzeana, Minuartia frutescens catarac-
tarum, M. graminifolia hungarica, Astra-
galus péterfii, Armeria maritima barcen-
sis and Primula wulfeniana baumgarte-
nianda.

The vulnerable taxa are represent-
ed by Prangos ferulacea carinata, An-
dryala levitomentosa. Centaurea trichoce-
phala simonkaiana, Barbareg lepuznica,
Draba haynaldii, D. stmonkaiana, Hes-
peris matronalis moniéliformis, H. oblon-
gifolia, Campanula romanica, Dianthus
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giganteus banaticus, Lychnis nivalis,
Cephalaria uralensis multifida, Astraga-
lus pseudopurpurcus, A. roemeri, Orni-
thogalum  orthophyllum  psamophilum,
Linum uninerve, Stipa crassiculmis he-
terotricha and S, danubialic,

The rare taxa are: Athamanta tur-
bith hungarica, Carduus kerneri lobula-
tiformis, Centaurea phrygia rarauensis,
C. phrygia retezatensis, Jurinea mollis
transsilvanica, Eritrichium nanum jankae,
Thlaspi dacicum banaticum, Edraianthus
kitaibelii, Cerastium  transsilvanicum,
Dianthus callizonus, D. glacialis gelidus,
Silene dinarica, Cephalarie radiata, Sal-
via transsilvanica, Thymus  bihorensis,
Erythronium denscanis niveum, Ornitho-
galum orthophyllum acuminatum, Papa-
ver coronasanct-stephani, Pinus nigra ba-
natica, Festuca versicolor dominii, Poa-
laxa pruinosa, Primula auricula serrati-
folia, Delphinium simonkaianum, Sorbus
horbasii, S. dacica, Galium  baillon,
Thesium kernerianum, Saxifraga mutata
demissa and Pedicularis baumgartenti.

The group of taxa not threatened
comprises Anthemis tinctoria fusii, Cen-
taurea pinnatifida, Dianthus henteri, D.
tenuifolius, Onobrychis montana transsil-
vanica, Thymus comosus, Festuca bu-
cegiensis, F. nitida flaccida, F. pachyphyl-
la, Helictotrichon decorum, Koeleria ma-
crantha transsilvanica, Trisetum macro-
trichum, Primula elatior leucophylla,
Hepatica transsilvanica and Alchemilla
dolichotoma.

In Chapter I1II (“*Nonendemic” en-
demits), the authors present 56 taxa
which lost their endemic attribute as a
result of area broadening or of taxono-
mic revision determined by the existen-
ce of certain synonyms, etc.

Chapter IV, “Endemic microspecies
of the genera Hieracium and Rubus®,
contains the enumeration of 58 micro-
species of Hieracium and 37 of Rubus.

In Chapter V, “The proportion of
endemits in the flora of Romania”, we
remark the existence of a synthetic ta-
ble with the figures of different authors
about the number of vascular species
and separately of the endemits in Ro-
mania. The authors themselves do not
give any figures, considering that ,the
taxon number of vascular plants, includ-
ing the endemits is incomplete”, How-
ever, they consider that the data of
Beldie and Morariu (1976) (3,350 vascu-
lar plants, from which 127 are endemits)
are the most reliable,
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Chapter VI, “Importance and con-
servation of ondemitss, insists on the
scientific importance of the endemits as
historical products of the Romanian ter-
ritory and as the carriers of a unique ge-
netic information. The endemits are also
important in the delimitation of the flo-
rictic provinces and districts as well as
in the recognition of the vegetal groups
(associations, subassociations, variations).
Some endemit groups have a role in the
stabilization of the talus and in the de-
coration and vitalization of the rocks.
The taxa belonging to Festuca genus
are jmportant as fodder. Because many
endemits have  attractive  flowers  and
leaves they are utilized in Lalpinaria®.
The necessity ol intensifyving the taxo-
nomic and ceological  investigations s
also  evidenced. The ecological resear-
ches should consider especially the as-

pects related to reproduction, in order
to assure  endemit conservation. One
of the ideas repeatedly undertined re-

fers< to the important role that the bo-
tanical gardens <hould play in plant
conservation.

The book ends with an alphabetical
index of Latin names (familics, species
and subspecies).

The merits of this book, which re-
actualizes the problem of endemits, con-
sist i the richness of information, con-
cise style of presentation, valuable indi-
cations regarding the protection and
conservation of endemits as well as nu-

merous  suggestions for future investi-
gation. However, the inclusion of the

popular names along with the scienti-
fic ones, as well s a summary in one of
the broad cireulation languages  would
have inereesed the quelity of this hook.

PANTE GHERGHIEL

Jonathan Silvertown, In-
troduction to Plant Population Kcology,

>nd Fdl, Longman, Harlow, ssex and
Wilev, New York, 1487, XTI = 229 pages
including 92 fivares and 9 tables, with

25 pages of references.

The issuce of a texthook of plant
ccology is ot o usual event on the
book market-place in Ewrope and the
USA. While there are many works on
vegetation geography and regional plant
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communities, on phytocoenology in va-
rious languages, there are only a few

monographs on plant ecology. What is
called plant  ecology in the general
works of vegetation science is rather an
veological morphology and physiology of
tlowering plants. Plant ecology is of-
ten understood as the study of effects
of physical environmental factors on the
morphology, and physiology of individual
plants. T. A. Rabotnov (1943) in the
USSR, and J. L. Harper (1959) in the
UK opened new wavs in plant ecology,
namely, instead to describe and classify
plant communities, thev analvsed  the
structure and dynamics of single-species
populations.

The work reviewed here deals ac-
tually with the number of plants in va-
rious stages of their life-cyvele,  with
the quantitative coffects of genetic and
environmental factors on plant popula-
tions. Rabotnov, as well as Harper, have
always  emphasized the specificity  of
features of plant populations, their dif-
ferences in comparison to animal popu-
lations.  Silvertown demonstrates the
conceptual unity between plant and ani-
mal population ecology. The  unifving
principle is the mathematical pattern of
population structure, the population dy-
namics of both animal and plant popu-
lations being basced on differential cqua-
tions of the Lotka-Volterra tyvpe. So, the
work of J. Silvertown is a contribution
for a better understanding of general
mechanisms which govern nopulation
dynamices in the whole living world.

The work Is written as a guide-
e, with clear statements and excellent
drawings, being a good textbook. It
deals with general concepts of plant eco-
logy (Chapter 1), life tables and some of
their components (Chapter 2), simple
population models (Chapter 3), the regu-
lation of plant populations (Chapter 4).
the demography of annual and perennial
herbs, of shrubs and trees (Chapter 3),
the ctonal plants (Chapter 6), with evo-
lutionary ecology (Chapter 7), interactions
in mixture of species, i. e. a studyv of
plant communities from the viewpoint
of population structure and dynamics
(Chapter 8), the problem of interspeci-
fic coexistence, the competitive exclusion
principle and the significance of ecolo-

gical nichie in the plant kingdom (Chap-
ter 9).
The work of .I. Silvertown is also

a bridge between the Soviet school of
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plant ecology and the British school
The author generalizes the results ob-
tained by plant ecologists in thie USSR
and the UK. Therefore, his references
arc not only American, as in many other
ceological works in the Anglo-Saxon
linguistic area.

As oa final statement, J. Silvertows
shows that the diversity of nature leads
to a diversity of ccological theorices,
which explain various population pheno-
mena, and that there can not be a uni-
versal all-explaining  ceological  thesry,
These are the philosophical conciusions
of the author.

BOGDAN STUGREN

N, Cetatceanu, .\
A Matei, D.
banescu,

Brasta,
Dogaru, S, Ser-
Sericicultura practica (Prac-
tical Sericulture), Fditura Coeres, Bucu-
resti, 1088, 493 pages with 800 figures
and 57 tables,

In Romania, the culture of mui-
berry tree and the breeding of silk-

worms is certified by
the 15th century. But
fact, sericulture has constituted iself as
4 productive branch only after 1474
when the programme of development of
the sericulture for the poeriod 1074—1903
was been elaborated.

Besides the silkworm of the mul-
berry tree (Bombyx mord) which is the
main source of the most valuable no-
tural fibre, in our country two hall-wild
species  of  silkworms have been  broed
since 1942 and 1966, respectivelv. Those
are the silkworm of the oak tree (inthe-
raca pernyl) and that of the ricin (Phy-
losamia ricini).

Due to the favowrable
for the culture of mulberpy

documents since
in spite of this

congditions
tree, ricin

and oak tree, from the plains to the
hillocks. and also because cultivating

land with these plants is one of  the
best -ways to make it profitable, nowa-
davs sericulture is o reality all over the
country not onlv in specialized farms
but also in forest arcas, schools as well
as in private farms.

Tn order to make a good profit from
tlhie gpprovimately 40 kinds of mulberry
trees and over 30 races of Bombyx mori,
it is necessary to possess a good know-
ledge of the laler discoverics regarding
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the mulberry tree culture and the hreed-
1¢ of the sitkwornms.

“Practical  Sericullure” gives such
information to the sericulturists. Through
all its content, the book has a strong
applicative character. This is evident os-
pecially from its division into two ma-
jor themes: technology of the mulberrs
tree raising and culture (140 pages) and
techmology of the raising. brecding and
inprovement of the silkworms (353 pu-

i
Hes),

1t

Regarding the theoretical nrablems,
the book mentions only those that are

mmportant for the sericuitural practice
sueh as description of the various stages
of development. the progress in time of
the covolutive cycle, the behaviour of
the larvae during the period of “sleep”
the physiological basis of the moulting
and diapause, ete.

As a response to practical necoessi-
ties, the book represents an element tha
contributes to progress of the sericul-
ture, the product ol which, the natural
sille is unreplaceable in the textile in-
dustry, electreotechnics, aeronautics  an:d
medicine,

PANTE GUERGHEL

V., N. Poereverzev, Biokhi-
miya gumusa i azota poch Kol'skogo po
juosirova (Biochemisiry of Hwmus and
Nitrogen in Soils of the Kola Peninswla),
Izdatel'stvo Nauka, Leningradskoe  ot-
delenie, Leningrad, 1987, 303 pages with
42 figures and 66 tables in the text and
with 22 tables enclosed.

Dr. V. N. Peroverzev, a well-known
collaborator of the Polar-Alpine Botani-
cal Garden Institute of the Kola Branch
of the USSR Academy of Sciences (Ki-
rovsk., Murmansk Region), has been stu-
dving the chemistry and biochemistry of
soils in the Kola peninsula for  more
than 23 vears. His new hook, reviewed
lere, s a syvinlhesis of his investigations
on humus and nitrogen biochemistry of
these soile (podzolic and peal soils, lo-

i
1

cated in the tundra, forest-tundra and
nortirern tatga zones). Besides the ona-
Ivsis  of humus and nitrogen, sojl-mi-
crobiological and enzyvmologicel  analy-
ses have also been carried oul. The same
cmphasis Las heen given lo both theore-
tical and practical (agricultural) aspects
of the hwmus and nitrogen biochemistry.



The book consists ol Prefuace, Part |
— Organic matter and nitrogen in soil
ol the Kola peninsula (Chapters 1.3
Part 2 — Biological processes and trans-
formation of organic matter and nitro-
gen in soils (Chapters 4—7), Conclucions,
Inclosures and a Bibliogeaphical st
with 330 titles.

We, specify the chiapter headings:
Genesis and regional peculiarities  of
soils; Organic matter and nitrogen in

podzolic soils; Organic matter and nitro-
gen in peat soils; Metcorological condi-
tions and hydrothermal regime of soils:
Transformations of plant residucs and of
organic fertilizers in soils; Scasonal dv-
namics of soil processes; Efficiency of
fertilizers in cultures of crop plants.

All analytical data have indicated
that the low intensity of mincralization
processes, due to insufficiency of heat
during the vegetation period, determines
a high efficiency of organic and mine-
ral N fertilizers in both podzolic and
peat soils of the Kola peninsula.

V. N. Pereverzev’s book is of much
interest for soil biochemists and micro-
bicologists as well as for those agrono-
mists whose cultivated ficlds are locat-
ed in areas under unfavourable clima-
tiz conditions.

STEFAN KISS

Population Genetics and Molecu-
lar Evolution, PEdited by Tomoko
Obta and Kenichi Aoki, Sprin-

ger-Verlag, Berlin, Heidelberg, New York,
Tokyo, 1985, XVII + 503 pages with 87
figures and 80 tables.

The volume comprises 32  papers
presented at the Oji International Semi-
nar held in Mishima in November 1984,
The contributors (o this volume are lead-
ing researchers from the United States,
England, Australia and Japan, working
in one or more of the foliowing related
fields: theoretical and experimental po-
pulation genetics, molecular biology, mo-
lecular evolution, biostatistics, and ma-
thematics.

The opening paper by Crow is a
concise  historical review of the nou-
tralitv-selection controversy indicating
the major objections to the theory and
how they have been met. The first of
the next two papers by Kimura exem-

103

plifies the use of diffusion models to
obtain the average time until fixation
ol a mutant gene or genes under conti-
nual mutation pressure.

Nei summarizes his orviginal resulis
on human ovolution at the molecular
level, while Milkman presents a unified
theory of population genetics and mo-
lecular evolution which reconciles neu-
rality at the gene level with stabiliz-
ing  sclection at the phenotypice level

The next two papers also deal with
the population genetics of prokaryotes.
The following four papers arve theore-
tical papers motivated by the recent dis-
coveries in molecular genetics. The pa-
pers by Shimizu, Itatsu and Shiga are
rigorous mathematical treatments of po-
pulation genctics models. Tajima com-
parces the various statistical methods
which have been proposed to estimate
evolutionary distance at the DNA level,
and Tateno reviews past research on #he
estimation of phylogenetic relationships.

The fascinating phenomenon ol co-

don usage is the subject of the 23rd
and  24th papers. The existence of a
strong  positive  correlation  between

choice of synonvmous codons and avai-
lability of isoaccepting tRNA molecules
has been solidly demonstrated by Ike-
mura for E. coli, yeast, and Salmonella
typhimuriunt,

Having a highly scientific level, the
book is a remarkable guide to modern
population genetics and addresses itself

hothi to specialists and to students in
biology.

NICOLAF, COMAN

Donald P. Doolittle, Po-

pulation Genetics: Basic Principles (Ad-
vanced Series in Agricultural Sciences
16), Springer-Verlag, Berlin, Heidelberg,
New York, London, Paris, Tokyo, 1987,
X 4+ 264 pages including 20 figures and
42 tables.

The five chapters of the volume
represent a valuable comprehensive syn-
thesis of bibliography referring to the
Hardy-Weinherg Law, constant allele fre-
quencies, svsiematic and dispersive for-
ces and quantitative inheritance.
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Formulae are incorporated into the
flow of the discussion in the text, though
usually written on o separate line  to
enhance clarity. An attempt has been
made to introduce formulae as gently as
possible and to explain fully what each
means. For a biologist, aflter all, the
importance of a formula is not its al-
gebra but the biological meaning of that
algebra.

In contrast to earlier books on the
subject, this compact text [ocuses on
the potential for genetic manipulation.
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It provides the foundation in population
and  quantitative genetics, required (o
apply genetic principles to animal uand
plant breeding. Both lecturers and stu-
dents will appreciate the convenient or-
ganization of the material, which makes
this an  excellent teaching text for a
course in  applied population genetics.
With its concise treatment of basic con-
cepts it should also provide a handy re-
ference to established researchers.

NICOLAE COMNAN

INTREPRINDEREA POLIGRAFICA CLUJ,
Municipiul Cluj-Napoca c-da nr. 371/1988



In cel de al XXXIII-lea an (1988) Studia Universitatis Babes-Bolyai apare Tn
specialitatile:
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fizicd

chimie

geologie-geografie

biologie

filosofie

stiinte economice

stiinte juridice

istorie

filologie

In the XXXLW-rd year of its publication (1988), Studia Universitatis Babes-
Bolyai is issued as follows:

mathematics
physics

chemistry
geology-geography
biology
philosophy
economic sciences
juridical sciences
history

philology

Dans sa XXXIlI-e année (1988), Studia Universitatis Babes-Bolyai parait dans
les spécialités:

mathématiques
physique

chimie
géologie-géographie
biologie

philosophie

sciences économiques

sciences juridiques
histoire

philologie
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