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ECOLOGY — MEANINGS AND AIMS

BOGDAN STUGKlEN*

SUM M ARY. — In th e  idea developed  here , th e re  a re  now adays th ree  
d if fe re n t sciences called  ecology. I t is, firs tly , th e  theoretical (general)  
ecology  or bioecology, a bioscienee based  on p la n t an d  an im a l ecology, 
and  on m icrobiology. Its  a im  is to d iscover th e  fu n d a m e n ta l m ech a­
n ism s in  ecosystem s. Secondly, it  is th e  global ecology  o r geoecology, 
a geoscience w hich  deals w ith  the in te rac tio n s  be tw een  th e  lithosphere , 
hyd rosphere , atrnoshere, b io sp h ere  and  h u m an  society. T h ird ly , i t  is th e  
ecological engineering.  Its task  is to p ro jec t and  fo rm  ecosystem s, and 
to  conserve and m anage e n v iro n m en ta l resources.

In my opinion, the expression theoretical ecology, proposed here, has 
a more deeper meaning than tha t of general ecology or simply ecology. 
General ecology means a synthesis of plant, anim al, and microbial eco­
logy in order to emphasize the common features in the interactions of 
plants, animals and m icroorganisms at superorganism ic levels w ith the 
environm ent in the ocean, the inland w aters, and on the continent. Gene­
ral ecology was defined as „the study of s tructu re  and function of n a tu re“ 
[17, p. 4], a systemic science [18], which means tha t ecology is based on 
the general systemfc 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 system s" [20, p. 13]. General ecology is a biological discipline, called 
also bioecology [24]. The theoretical ecology is .much more than  this, 
because it emphasizes the role of theory, i.e. of the general system s theory 
based on m athem atics and modelling for the understanding of fundam ental 
mechanisms at the population and ecosystem level. Like theoretical phy­
sics and rational mechanics, theoretical ecology is not an experim ental 
branch of science. There arc special branches of ecology which deal w ith 
ecological experim ents in the laboratory and in  the field: p lant, animal, 
and microbial ecology. Theoretical ecology is not only a synthesis of e x ­
perim ental data. It also means the approxim ation of natu ral mechanisms 
w ith  the help of probabilism  and, specifically, of M onte 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 E r n s t  
H a e c k e l  [9], the founder of ecology, pointed it out, more than  a cen­
tury ago.

But there is a danger included in these definitions. Theoretical eco­
logy may become a b it much too theoretical. I am referring to the often 
not necessary form alization of ecology by higher m athematics, by over­
sophisticated m athem atical models of ecological processes, which tell
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4 B. STUGREN

nothing to the ecologist, being a purely m athem atical symbolism, for the 
sake of m athem atics and not for the approxim ation of ecological m echa­
nisms [10]. Despite such errors, ecology should not give up working with 
m athem atical 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 in te­
grates results acquired in an experim ental way by particu lar biological 
disciplines. But it does not in tegrate disciplines beyond the lim its of bio­
logical sciences. Therefore, let us also say w hat theoretical ecology is not. 
Thus, a branch of ecology, the human ecology has different meanings 
w ith different authors: a special branch of sociology [2]; the study of 
interactions betw een man and environm ent ]5[; the study of structure  and 
function of living nature  increasingly transform ed by m an [6]; the study 
of “urban ecosystems” , defined as “pure cultures of m an” [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 hum an biology, namely w ith m an’s interactions w ith his phy­
sical and biotic, especially microbiological and parasitological environm ent,
i. e. w ith the environm ental backgrounds of health  and illness [16]. H u­
m an ecology is, therefore, indissociably linked to medical sciences [1].

The contem porary trend to identify  ecology w ith a certain W eltan­
schauung is the w orst reverse of the progress and increasing im portance 
of ecology in m odern world. M any talented w riters [8, 26, 27] have pu­
blished bestsellers about the fu tu re  of m ankind under the conditions 
of a deteriorating environm ent. They expose ecological ideas in poetical 
or, sometimes, new sw riter m anners. One cannot learn ecology from  such 
books, as one cannot learn ,the history of B ritain  from  the novels of W al­
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 w riter, 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 w ithout w ork­
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 w ith facts, ecology is not a W eltanschauung, 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 in tegrate  the  study of E arth ’s 
outer layer as a whole into ecology, in o ther words to in tegrate physio­
graphy, hydrology, climatology, and geochemistry, respectively biogeo­
chem istry. In this way, ecology may loose its natu re  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 Hum boldt is over.
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The study of interactions betw een the 1‘thosphere, hydrosphere, 
atm osphere, biosphere and hum an society, of interactions on the su r­
face of E arth  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 tha t ecology has done an entirely  
new set of ideas into geography.

But it is too great a glory for ecology. To tell the tru th , 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 b irth  of ecology, 
in the first half of the 19th century A l e x a n d e r  v o n  H u m b o l d t  
[12] pointed out, for the first tim e in the history of science, the unity  
betw een E arth ’s solid crust, water, climate, vegetation and fauna on 
large continental scale in South and Central America, and in Central 
Asia. Hcl was the founder, avant la lettre, of global ecology. In the  
second half of the 19th century, a brillian t team of geographers deve­
loped his ideas for the whole planet [21— 23]. In Romania, global phy­
sical geography was developed by M e h e d i n ţ i  [15]. The rise of eco­
logy. after 1950, revigorated the old ..ecological“ traditions of geo­
graphy, rem inded the geographers tha t 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 E arth ’s outer layer, hum an settlem ents, too.

The study of environm ent as a whole does not belong to bioecology 
either. The environm ent 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 w ith only a sm all com partm ent 
of the environm ent: the interactions of living world. The study of envi­
ronm ent as a system belongs to ecological engineering, an applied eco­
logy, a m ultidisciplinar science, m ainly a technical discipline, closely 
linked to forestry and w ater m anagem ent. It is, therefore, a technolo­
gical discipline. Typical for ecological engineering is] the idea to de­
velop special forest ecosystems, nam ed “pilot forests“ or “steering fo­
rests“, composed of rapid growing tree species, w ith 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 renew able resources, to 
ensure their developm ent under optim al conditions [11].

Concluding remarks. The word ecology has today, as it was discus­
sed above, much more m eanings than  in 1959, w hen ecology became a 
synthetic, systemic science. U nfortunately, the m eaning of ecology was 
often m isin terpreted  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 a rt of ’belles le ttres’. Ecology 
is nowadays even the name for the program m e of a certain political 
party  in W est Germany. I mean the Greens („die G rünen“). A sim ilar 
situation is known from  the history of darw inian doctrine. A t 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. darw inism  survived to our days, while social-darwinism  
was forgotten. The same will be, I hope, w ith the fu tu re  of ecology. 
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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PREOCUPĂRI r e c e n t e  in  a l g o l o g ie

FRANC ISC NAGY-TÖTH şi A DR IANA BARNA*

SUMMARY. — R ecent Preoccupations in  A lgology. Som e re le v a n t 
re su lts  ob ta ined  in algology these  la s t y ea rs  a re  sum m arized  in th is 
a rtic le  w ith  the aim  of p red ic t of the  p ro b ab le  m ain  tre n d s  in algolo- 
gical re sea rch es . As th e  a lga l f lo ra  is no t know n enough  in  th e  w orld  
/R om ania included), it fo llow s th a t  it should  be in v es tig a ted  m ore 
in tensive ly  (algae being th e  p rin c ip a l p rim a ry  p roducers  in  w aters). 
T hese inves tiga tions w ill un av o id ab ly  im ply  m ore m eticu lous ta x o ­
nom icei and  tho rough  ecological resea rch es (using so ph istica ted  a n a ­
ly tica l tools). Those resea rch es (and o th e r sc ien tific  an d  social d e ­
m ands), in tu rn , w ill s tim u la te  g row ing  a lgae  in p u re  c u ltu re s  (deve­
loping m ore com plete  co llections in  o rd e r to  save .their gene tica l 
h eritage) w ith  benefic ia l effec ts on taxonom y  and  hav in g  th e  n e ­
cessary stocks for b io log ical s tud ies  and  fo r fu tu re  b io technologies.

Introducere. După intervalul de adm irabile promisiuni al anilor 
1950— 1960 [17] din care s-au finalizat doar cîteva biotehnologii, algologia 
so află azi în tr-o  intensă fază do acumulare. De altfel, în istoria algo- 
logiei a mai existat un înfloritor deceniu la sfîrşitu l secolului trecut 
[10, 33]. Este imposibil de cuprins în tr-o  sinteză succintă toată algologia 
din cauză că domeniile ei, datorită cercetărilor m ulti- şi interdiscipli- 
narc din ce în ce mai aprofundate, se în trepătrund , astfel îneît fizio­
logia, bioehimia şi enzimologia, de pildă, nu se mai pot delimita, mai 
ales în sens clasic. Şi tocmai ca o caracteristică şi tendinţă esenţială în 
studiile algologice. ca o consecinţă firească a perm anentului progres şti­
inţific, rezultatele diferitelor cercetări in situ  şi în laborator sín t core­
late pe m ultiple planuri şi prin interconexiuni din care se formulează 
concluzii adecvate' m atem atizării şi com puterizării. Cercetările algolo­
gice actuale îm brăţişează toate capitolele de biologie vegetală în gene­
rai (morfologie, structură, taxonomic, floră, vegetaţie, ecologie, fiziolo­
gie, biochimie, genetică, biologie m oleculară, , enzimologie) alături de 
cele speciale ei (limnologie, producţie prim ară) cu repercusiunile practice 
derivate din ea (culturi, epurarea apelor), nu numai pe plan mondial, 
ci şi la noi în ţară.

Floră şi vegetaţie. Cercetarea florei şi vegetaţiei algologice este im ­
pulsionată prin cel puţin 3 deziderate m ajore: im portanţa algogenofon- 
dului, prezenţa algelor în cele mai diverse habitate şi modificările m e­
diului ambiant.

1. Bogăţia speciilor şi varietăţilor de alge este încă departe de a fi 
cunoscută. Sínt m ereu descrişi noi taxoni, iar cei sem nalaţi anterior sínt 
completaţi cu noi date, în toate regiunile lumii unde oamenii se înde­
letnicesc cu algologia. Specialiştii apreciază că num ărul speciilor ar fi

* Centrul de Cercetări Biologice, 3400 Cluj-Napoca, Románia
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de 33.000—50.000 [18, 45], iar în diversele colecţii de culturi pure se 
găsesc vreo 800—2.000 de specii şi suşe [6, 100].

Colectarea, izolarea şi introducerea în culturi pure a algelor sínt 
acţiuni inevitabile. M enţinerea şi dezvoltarea colecţiilor de culturi pure 
sín t necesare pentru  că num ai prin ele se poate evita reducerea, îngus­
tarea  fondului genetic [97]. Centrul Mondial de Date şi C entrul de 
Resurse Microbiologice (MIRCEN) au lansat o chemare către toate sta­
tele lumii pen tru  ocrotirea şi păstrarea genofondului de m icroorganis­
me (inclusiv alge), fără de care biotehnologiile noi (între acestea şi 
„photosynthetic technology“), ingineria genetică, gospodărirea mediului 
am biant (detoxificarea, reciclarea deşeurilor, purificarea apelor), fixa­
rea N2, sursele de m aterii neconvenţionale sín t de neim aginat [28, 43, 
104]. In cadrul unui am plu proiect germ ano-thailandez pentru produ­
cerea de proteine prin  microalge, au fost izolate şi introduse în culturi 
pure, ca pe urm ă să fie studiate temeinic, un num ăr de 269 de specii 
şi suşe de clorofite şi 17 cianofite [12]. O m odestă colecţie de culturi pure 
de alge există şi la U niversitatea [72] şi Centrul de Cercetări Biologice 
din Cluj-Napoca.

Cercetările algofloristice de pînă acum nu sínt suficiente pentru  o 
listă certă. Totuşi, există şi evidenţe sigure privind activitatea algolo- 
gică. Astfel, în Rusia, respectiv în Uniunea Sovietică bibliografia algo- 
logică a fost publicată în fiecare deceniu începînd din anul 1901 şi pînă 
în 1983. In acest in terval de tim p au apăru t 13.759 de studii referindu-se 
la algele de pe teritoriu l Rusiei, respectiv U.R.S.S. [56]. In lista algelor 
publicate din biotopurile României figurau în anul 1956 abia 10 specii 
de Scenedesmus, în 1958 — 16 specii, iar în Conspectul încheiat în anul 
1986 erau inserate în total 49 de specii si 60 de varietăţi si forme [77, 
107, 108].

In mod necesar şi concomitent cu studiul florei şi vegetaţiei p ro­
gresează şi se perfecţionează şi taxonom ia algelor. D intre metodele mo­
derne aplicate în sistem atica algelor se relevă microscopia electronică. 
S tructura submicroseopică a fost studiată la un num ăr foarte m are de 
alge, în diferite stadii ontogenetice şi stări fiziologice [52, 83, 84]. Se 
pare însă că nici aceste studii nu au rezolvat încă problema sistem a­
tizării taxonilor dificili. A bundenţa m aterialului faptic şi aplicarea cal­
culelor m atem atice în corelarea caracterelor specifice au oferit reconsi­
derarea m ultor genuri şi specii [22, 53, 54, 81]. Metodele biochimice şi de 
biologie m oleculară (activitatea hidrogenazică, nitrogenazică, compoziţia 
şi recom binarea acizilor nucleici, căile de biosinteză a aminoacizilor aro­
matici, constituţia moleculară a pigmenţilor) în determ inarea taxonilor 
(mai ales a infraspeciilor) cîştigă din ce în ce mai m ult teren, în special 
în cazul unor form e cultivate (Anabaena, Nostoc, Chlorella, Scenedes­
mus), graţie avantajelor oferite de culturile pure [47, 64, 109].

Algotaxonomia este frăm în tată  în prezent mai m ult decît altădată 
a tît de incertitudinea determ inării speciilor, varietăţilor şi form elor, cit 
şi de inexistenţa unui sistem  filogenetic, actualul sistem  (elaborat de 
P a s c h e r  [79]) fiind bazat, în bună parte, pe criterii morfologice. Se 
preconizează (pretinde) ca în viitor criteriile specifice să fie stabilite
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pe baza cunoaşterii întregului ciclu ontogenetic, a polimorfismului şi 
variabilităţii, a aberaţiilor ce apar frecvent a tît în natu ră  (dar rar di­
buite) cît şi în culturi de laborator, şi pe baza dinamicii m orfo-structu- 
rale în cadrul populaţiilor [31]. Aceste deziderate im pun incontestabil 
culturi pure, şi încă sincronizate!

2. Dinamismul răspînclirii algelor în cele mai diverse habitate  este 
facilitat nu num ai prin dimensiunile lor mici ci şi prin adaptabilitatea ra ­
pidă. Cercetătorii Institu tu lu i Sm ithsonian [4] au descoperit în regiunea 
Insulelor Bahama alge care trăiesc perm anent la o adîncime de 200 m 
pînă unde pătrunde abia 0,0005% din lum ina solară. în Suedia s-a con­
sta ta t că şi sub gheaţă (80 de lacuri studiate) pot apare „infloriri de apă“ 
(produse în preponderenţă de Oscilatoria rubescens, Gomphosphaeria 
naegeliana, Coelosphaeridium kuetzingianum , Aphanisom enon gracile, 
Aphanothece clathrata, Cijanodictyon gracile) [75]. Şepcii rare şi ra r i­
sime. relicte endemice de m are im portanţă fitogeografică (precum Cos- 
marium decedens var. carpaticum, Euastrum  m ontanum , E. subalpinum, 
Staurastrum mont icul o sum  var. bifarium) au fost sem nalate şi înainte 
vreme din ţara  noastră [88]. Mai recent numeroşi taxoni de Chrysophy- 
ceae şi Xanthophyceae  au fost descrişi şi publicaţi şi din locuri anterior 
investigate [68, 82—84]. Alga de m are perspectivă ştiinţifică şi practică 
Botryococcus braunii (diferite suse, ,,rase fiziologice“) a fost găsită şi 
introdusă în culturi pure de laborator din mai m ulte biotopuri ale ţării 
(N. D r  a g n ş ,  1987, comunicare verbală). Abia după progresele algo- 
floristice se va putea aborda fitogeografia speciilor şi a raselor de alge 
—• inevitabile domenii de investigaţii în viitor [19, 31].

Cunoaşterea mai satisfăcătoare a corologiei algelor va dim inua re­
dundanţa taxonilor noi.

3. Antropizarea nestăvilită a m ediului ambiant are repercusiuni pro­
funde asupra habitatelor algale, sehim bîndu-le stabilitatea eenotieă. Se 
afirm ă [39] că populaţiile fitoplanctonului natu ral indică mai bine în- 
tîm plările din apele lacurilor decît speciile biotest. Problem a acestei m e­
tode rezidă în schim barea continuă a fitoplanctonului [39], şi în de ter­
m inarea, adesea, superficială a taxonilor (de pildă, Diatoma spp.). Can­
titatea  şi compoziţia cenozelor sínt foarte variabile, determ inate de con­
diţiile fizice şi chimice ale m ediului am biant [15, 66, 87]. S tabilitatea 
ecologică a cenozelor algale (de Diatomeae) care se instalează pe supor­
turi artificiale este mai mică decît a acelora form ate natural [82]. A lte­
rarea ecosistemelor algale, a spectrului lor specific de către centrale 
atom o-nucleare (prin radionuclizi şi tem peratură) a fost în repetate rîn- 
duri m enţionată [19, 20, 39, 50, 63]. Schim barea algocenozelor este deo­
sebit de evidentă în lacurile de baraj [20, 50]. Ca atare, dispar (poate 
pentru  totdeauna) numeroase elem ente sensibile stenotope şi invadează 
(algal bloom) cele tolerante euritope. Este oportun de m enţionat, în con­
textul rezultatelor citate lipsa unei rezervaţii specific algologice, omi­
siune datorată a tît necunoaşterii în suficientă m ăsură a algoflorei şi 
vegetaţiei, cît şi modestiei specialiştilor (lipsei lor de îndrăzneală) de a 
prognoza im portanţa unică a acestui genofond. In lipsa unor habitate ne- 
«Iterate „nu se poate defini în term eni taxonomici, fiziologici şi ecosis-
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temicî noţiunea de .natu ral’ fără de care nu pot fi luate în considerare 
argum entele ecologiştilor“ [50].

Concluzia ce rezultă din aceste date şi idei nu poate fi alta decît că 
investigarea (inventarierea) florei şi vegetaţiei algologice este necesară 
pentru  descoperirea, cunoaşterea speciilor, dintre care apoi să se selec­
teze cele care par a fi prom iţătoare pentru  culturi intensive şi masive 
(Anacystis, Synechococcus, Spirulina, Chlorella, Scenedesmus, Dunaliel- 
la, Botryococcus ş.a.) şi să se stabilească cele cu valoare indicatoare ne­
cesare m onitoringului m ediului am biant ‘(Oscillatoria rubescens, O. 
agardhii, Anacystis nidulans, Synedra acuş ş. a.) [8, 32, 61] şi pentru 
ocrotirea şi păstrarea lor (în rezervaţii şi colecţii de culturi pure) ca ge­
nofond din care să se selecteze suşele adecvate cercetărilor fundam en­
tale, cultivărilor intensive si masive [12].

Ecologie. Cercetările ecologice, care s-au intensificat în ultim ele 
decenii îndeosebi datorită constatărilor că flora şi vegetaţia algologică 
este supusă unor schimbări rapide şi profunde, mai ales din cauza an- 
tropizărilor. ar putea fi evidenţiate prin două tendinţe mai generale, 
conturabile prin  principiile lor metodologice.

Í. Aplicarea mai frecventă a calculelor matematice în descrierea, 
compararea şi caracterizarea com unităţilor algale şi încercările de mo­
delare a schim bărilor ce pot surveni în algoeenoze, îndeosebi sub efectul 
factorilor fizici ai mediului. Funcţia Shannon pentru  diversitatea spe­
cifică, coeficientul Jaccard pentru  afinitatea comunităţilor, curba nor­
m ală obţinută pe baza form ulei Patrick pentru  frecvenţa speciilor etc. 
au fost aplicate în studiile cenozelor sfagnofile din Munţii Apuseni şi 
M unţii M aram ureşului, precum  şi în cele diatomologicc ale izvoarelor 
m inerale din Depresiunile Ciucului şi Bîrsci [66, 67, 85—87]. Desigur, 
pentru aceste studii cunoaşterea, identificarea precisă a speciilor era o 
condiţie esenţială, indiscutabilă. Principiile elaborate de M argalef ba­
zate pe creşterea diversităţii specifice şi biochimice, pe creşterea d i­
m ensiunilor medii ale organismelor şi pe substituirea ciclurilor biolo­
gice au fost aplicate1 pentru m odelarea succesiunii com unităţilor algale 
d in tr-un  lac din F ran ţa  [2]. Numai prin valoarea de ATP s-a pu tu t sta­
bili o corelare pozitivă cu evoluţia în tim p a fitoplanctonului; activi­
tatea  ridicată a n itrat-reductazei a fost corelată întotdeauna cu diver­
sitatea specifică scăzută, indiferent dacă în apă era N 0 3 sau NH4 [2]. 
De altfel, teoria succesiunii ecologice are încă puţine date experim en­
tale.

2. Aproximarea mai fiziologicei şi biochimică metodologică şi con­
ceptuală a întimplărilor complexe intrapopulaţionale ce se repercutează 
asupra compoziţiei (implicit şi a calităţii) şi productiviiăţii com unităţi­
lor' algale (physiological limnology). Este vorba de transpunerea la ni­
vel de ecosisteme a rezultatelor experim entale obţinute în condiţii de 
laborator cu una sau cu cîteva specii. Această tendinţă în cercetările 
algologice izvorăşte, mai cu seamă, din acele constatări conform cărora 
procesele vitale (absorbţia sărurilor, asim ilarea carbonului, creşterea şi 
m ultiplicarea) nu sínt determ inate numai de factorii de mediu, ci şi de
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interacţiunile celulelor populaţiei (mono- sau multispecifice). De-a lun­
gul creşterii şi m ultiplicării, celulele de alge elimină în m ediul lor 
(acvatic sau terestru) diferite substanţe biosintetizate (metaboliţi activi 
începînd cu glicolatul şi term inînd cu hormoni, vitam ine şi toxine) prin 
care raporturile  com ponentelor cenotice (precum şi producţia lor p ri­
mară) sínt modificate. Totalitatea acestor substanţe este cunoscută în 
ecologia algelor ca ,,exocrine“ [38]. Bazele experim entale ale acestor 
constatări au fost puse încă în anii 1940— 1944 de către P r a t t  şi co- 
lab. [90] care au surprins autoinhibarea unei culturi pure de Chlorella 
la o anum ită densitate celulară, cauzată de o substanţă denum ită „chlo- 
relină“. După această primă observaţie, num eroase experienţe au de­
m onstrat efecte heteroantagoniste produse de „phorm idină“, „scenedes- 
m ină“ [89]. Mai recent, interacţiunile biotice din fitoplancton (dintre 
alge) sínt cuprinse în conceptul de alelopatie (interdependenţe, efecte 
alelotrofice şi alelochimice).

Fenom enul de ..înflorire a apelor“ (albastru-verzui, verde, roşu, 
galben) este produs de înm ulţirea masivă a unor alge, cel mai adesea de 
cianoficee. Enorma lor cantitate ,.paradoxală“ în medii mai sărace în 
nutrienţi (îndeosebi cu carenţă de N) se datoreşte nu num ai facultăţii de 
fixare a N; , ci şi inhibării speciilor com petitoare prin substanţe speci­
fice (macromoleculare biologic active, mieromoleculare antagoniste, vo­
latile inhibitoare) exeretate în mediu [48]. M areea roşie care apare pe­
riodic în unele zone oceanice (Golful Mexic) şi produce stridiile toxice 
nu este altceva decit înm ulţirea masivă a unor dinoflagelate, în tre  care 
şi Phychodiscus brevis. Substanţele exeretate de către alga albastră 
Nannochloris sp. (Gomphosphaeria aponina) de asem enea producătoare 
de „înflorire“ distrug celulele de Phychodiscus [69].

Acizi graşi nesaturaţi (linolenic, linoleic, oleic), din celulele de Chla- 
mydom onas reinhardlii inhibă creşterea speciilor de Synechococcus ko- 
poliensis, Uaematococcus lacustris şi Botrydiopsis alpina [105]. Echilibrul 
d intre speciile Nitzschia closterium, Ochromonas crenata şi Nephrochlo- 
ris salina depinde de proporţia elem entelor N, P, Si. In caz de N +  Si 
favorabil predom ină prim a specie, iar în caz de N +  P favorabil — 
celelalte două [102]. In populaţiile m ixte de Scenedesmus acutus, Sc. 
intermedins, Schizochlamys gelatinosa, Keratococcus braunii, Tetracystis 
cf. interm edium  şi Stichococcus bacillaris cea mai viguroasă specie a 
fost Schizochlamys gelatinosa care a fost uşor inhibată numai de către 
Tetracystis cf. interm edium  [74]. In apele bogate în nutrienţi, microfi- 
toplanctonul creşte mai rapid şi în scurt tim p substituie speciife de di­
m ensiuni mai m ari [13]. în general, în apele oligotrofe procentul sub­
stanţelor exeretate dc alge este mai m are decit în cele eutrofe şi pro­
ductivitatea fitoplanctonului este pozitiv corelată cu prezenţa bacterii­
lor .aerobe [21].

Implicaţii în cercetările de biologie. Progresele făcute în fiziologia 
algelor sínt în tr-a tît îm pletite cu ale fiziologiei plantelor incit num ai 
arbitrar, artificial s-ar putea separa cele două domenii. „Ar fi dificil de 
supraapreciat studiile integratoare ale algelor în investigaţiile meca-
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nismelor de reglare şi dezvoltare la plantele superioare“ [5]. A vanta­
jele actuale ale algelor în cercetările fitofiziologice au fost fundam en­
tate p rin  culturile pure, a căror im portanţă a fost relegată încă de 
G r i n ţ e s c u  [42]: ,,les cultures pures sont le seul moyen d’étudier 
d’une façon précise le cycle de développem ent d ’une algue“. Această 
previziune a fost confirm ată în tr-un  mod strălucit prin faimoasele ex­
perienţe ale lui B a s s h a m  şi C a l v i n  [9], care au constatat că „avan­
tajul inestim abil al culturilor (pure) rezidă, în prim ul rînd, în reproducti- 
bilitatea şi cantitatea aproape la discreţie a m aterialului, şi în al doilea 
rînd, în posibilitatea asigurării omogenităţii m aterialului datorită stabi­
lizării cu lturilor“. Valoarea algelor ca sisteme model a fost şi este con­
tinuu augm entată şi prin cercetările Institu tu lui Carnegie [5]: ,, . . .a lgele 
sínt m ult mai uşor de m anipulat decît plantele superioare. In ele se pot 
substitui gene cu gene, în genomul lor se pot introduce gene specifice sau 
alte secvenţe de ADN. Astfel, se pot prospecta care anume secvenţe de 
ADN sínt necesare pentru  reglarea luminii, sau care sínt regiunile struc­
turale im portante ale proteinelor astfel produse . . . Valoarea m are a m e­
canism elor de reglare (fiziologică) descifrate cu alge nu înseam nă, desi­
gur, că ele sínt în tru -to tu l sim ilare cu ale plantelor superioare“.

1. Coeficientul de bioconversie a luminii solare la alge (3— 13,3%) 
este mai mare decît la plantele agricole [71, 112]. La acest avantaj se 
adaugă că ele sínt în întregim e utilizabile. Nu poate fi surprinzător, aşa­
dar, că în num eroasele cercetări din domeniul fotosintezei sín t folosite 
algele. Problem ele mai recente din acest domeniu se referă la structura 
pigmenţilor asim ilatori [16, 36, 40, 117], cinetica reacţiilor electronice d in­
tre  cele două fotosişteme [95, 96], transportu l de electroni între fotosis- 
teme în funcţie de factorii externi [65], m odelarea m atem atică a produc­
tivităţii fotosintetice [35], mecanismul de reglare a fotosintezei prin fico- 
eritrină în funcţie de aprovizionarea cu N la Synechococcus [115].

2. Mecanismele enzimatice, prin care sínt transportate sursele de car­
bon (CO.j, HCCţT, CO~C în celulă, sín t investigate cu deosebită tenacitate. 
Carbonul — factor decisiv în fotosinteză, în natură este întotdeauna în 
cantitate lim ită. Culturile intensive şi masive de (micro-) alge sínt, de 
regulă, suplim entare cu C 0 2 (în concentraţie 1,5—5%) ceea ce ridică p re­
ţul de cost al biomasei. Studiindu-se (în ultimii ani) mecanismul de absorb­
ţie în funcţie de cantitatea de COL„ s-a descoperit că la concentraţii mici 
(0,03%) are loc acum ularea lui în celule (Chlamydomonas). S-a stabilit 
apoi că acest proces de acum ulare intracelulară este guvernat de către 
enzima carboanhidrază. S-a pus în evidenţă că ea este adaptivă. In celu­
lele de Chlorella, ea apare la concentraţii mici de СО, în tr-un  scurt tim p 
de adaptare a algei la aceste condiţii [92]. C antităţi mai ridicate de СО, 
inhibă activitatea enzimei în Porphyridium purpureum . Sensibilitatea ei 
pentru HCCV este m ărită prin Na+. în  această algă, m ajoritatea carboan- 
hidrazei celulare este localizată în periplasm ă [27]. In celulele de Coelas- 
trum  sphaericum  şi C. cambricum, carboanhidraza a fost evidenţiată în 
omogenatul celulelor, în fracţiunea proteinelor solubile şi în cea a p ro tei­
nelor legate de m em brană. A ctivitatea fracţiunii din m em brană a fost mai
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sporită decit cea din fracţiunea proteinelor solubile. Este interesantă con­
statarea că în Coelastrum sphaericum  activitatea a fost m ult mai mare 
decit în C. cambricum  [37].

Dinamica enzimei a fost studiată şi la num eroase alte alge albastre, 
verzi şi macroalge brune [1, 23, 70, 76, 78].

Intensele cercetări consacrate carboanhidrazei au ca scop sporirea 
productivităţii fotosintetice prin stim ularea activităţii ei şi nu prin supli­
m entarea costisitoare cu СО,.

3. N utriţie şi reglarea metabolismului. Din m ultiplele probleme refe­
ritoare la nu triţia  algelor par a fi dom inante acelea consacrate m ecanis­
melor de absorbţie a N şi P, bioacum ulării diferitelor m etale şi schim bă­
rilor adecvate nutrienţilor, respectiv factorilor, (în preponderenţă) cu rol 
în căile biosintetice (biosinteze dirijate). Eficienţa maximă a absorbţiei, 
pînă la 95%, a N şi P la Chlorella pyrenoiclosa a fost determ inată la pro­
porţia de 1 mg N/l şi 0,1 mg P /l [55]. Absorbţia N—NOÎT este în general 
stim ulată de lum ină [25]. De altfel, şi preferinţele algelor faţă de sursele 
de N depind de condiţiile de mediu. Astfel, m ajoritatea m icroalgelor auto- 
trofe preferă form ele anorganice de N (NOT, NH^ ). Pe baza determ inării 
n itrat-reductazei din mediu şi din celulă, s-a constatat că diferite specii 
de diatomee (în plancton şi în culturi controlate) preferă NH4+ faţă de 
NO 3 [62]. Dar aceste surse pot fi şi sín t substitu ite  cu alte form e de azot. 
Astfel, Spirulina platensis utilizează eficient si ureea (pînă la concentraţia 
de 0,22 g 1) în loc de N—N 0 ^  [29].

Finalizări mai de perspectivă prom it acele cercetări care urm ăresc 
acum ularea unor anum e substanţe în celule în funcţie de nutrien ţi şi de 
alţi factori. Biosinteza glicerolului în specii de Dunaliella, dar şi în Chla- 
mydomonas, a pu tu t fi stim ulată prin  stres hiperosmotic [11, 41, 46]. Ma­
jorarea biosintezei fosfatidilglicerolului în Tetrahym ena therm ophila  a 
fost indusă prin stres term ic (cit. [99]). Rata sintezei glicolatului în Eu- 
glena şi alte microalge a fost m ărită prin  concentraţii scăzute de СО, [116]. 
Dacă însă este inhibată biosinteza glicolatului, în celulele de Chlorella 
pyrenoidosa şi Ch. stigmatophora se acumulează prolină [49]. Bioacumula- 
rea de prolină a fost constatată şi în Nannochloris bacillaris sub efectul 
acidului L-azetidin-2-carboxilic [111].

Este in teresant de m enţionat în contextul autoreglajului celular, dar 
şi în cel al m ecanism ului de transport, reglarea in tracelulară a pH-ului 
la alga Cyanidium caldarium  care şi în mediu cu pH de 1,2—8,4 îşi m en­
ţine pH-ul in tracelular în tre  lim itele de 6,8—7,0 {30].

Premize în gospodărirea mediului ambiant. Biom onitoringul apelor 
poluate este un domeniu în care rezultatele algologiei au căpătat o vastă 
şi prom iţătoare aplicare. Desigur, problem atica nu este nouă (începuturile 
ei datează din prim ul deceniu al secolului nostru). Dar pentru  perfecţio­
narea procedeelor se efectuează încă şi recent num eroase şi frum oase 
experienţe. D intre elemente, cele mai eutrofizante sínt N şi P (NCţT > 
NH+, POf~). Recentele experienţe făcute de P e r s s o n  [80] au ară ta t 
că, în funcţie de factorii fizici şi chimici, algele (diferite specii şi popu­
laţii) pot încorpora N şi P pînă la un grad de 90—95%. Absorbţia lor este
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însă puternic in terferată  cu alte elem ente poluante, în special ionii m eta­
lelor grele. Astfel, Zn (7,5 X IO- '3 — 1,5 X 10~7 moli) a inhibat pu ter­
nic absorbţia fosforului la Selenastrum  capricornutum  [58], fiindcă şi ionii 
de Zn, precum şi alţi ioni metalici, sínt bioacum ulaţi de către celulele de 
alge. Bioşcum ularea Zn de către fitoplanctonul unor rîuri din Virginia de 
Vest (S.U.A.) a depins de tem peratura şi durita tea  apei, precum şi de 
conţinutul in Fe, sulfaţi şi oxigen dizolvat în apă [114].

Diferenţe specifice sem nificative au fost constatate în sorbţia Cd la 
Stichococcus bacillaris [103]. Ionii de tehneţiu  (Te) sínt acum ulaţi de către 
Chlamydomonas reinhardtii, dar nu şi de către Dunaliella bioculata [63]. 
Specifietatea bioacum ulării, respectiv sensibilitatea algelor se modifică şi pe 
parcursul contactului cu elem entele toxice. Speciile M onochrysis lutheri, 
Isochrysis galbana, Dunaliella euchlora, Phaeodactylum tricornutum  s-au 
adaptat şi la concentraţii toxice de Cu, Cd şi Zn [51]. A daptarea, respectiv 
rezistenţa algei Chlorella vulgaris la fenol, o-cresol şi guaiacol (100 m g'l) 
a avut loc graţie biosintezei monofenol-monooxigenazei care a catalizat 
oxidarea celor trei fenoli [106].

Algele acumulează poluanţii nu num ai din apă, ci şi din sol sau chiar 
din aer. Solul este expus poluării mai ales în caz de irigare cu ape 
reziduale sau fertilizare cu nămol activ din staţiile de epurare. In aceste 
cazuri suferă în prim ul rînd algele fixatoare de N2 [14]. Algele simbionte 
din licheni (Nostoc) sau libere (Cyanidium caldarium) prin acum ularea 
din aer a poluanţilor gazosi (S 02, NO., s.a.) contribuie la epurarea aeru­
lui [98, 101].

Se apreciază că ocrotirea m ediului şi tra tarea  apelor poluate se va 
pune din ce în ce mai m ult pe bază de biotehnologii în urm ătorul dece­
niu [34]. Tehnologiile actuale, convenţionale ale epurării apelor şi aerului 
vor fi schim bate cu biotehnologii; de elaborarea strategiilor lor este preo­
cupată întreaga lume [110].

Biotehnologii. Biotehnologiile bazate pe alge rezultă din înrudirea 
algologiei cu bacteriologia. „Este dificil de separat botanica p lantelor in­
ferioare (în special a cianoficeelor) de bacteriologic, care îşi au unita tea  
şi existenţa proprie, fără să se mai amintească aplicaţiile lor în medicină 
şi în industrie“ [3]. In tr-adevăr, principiile cultivării intensive şi masive 
a algelor, în special a mieroalgelor, sínt sim ilare cu ale bacteriilor. Teh­
nologia rentabilă, industrială a unor alge (micro- şi macroalge) a fost să- 
vîrşită în ultim ii 30 de ani [73, 94]. Căutările, a tît pentru  alge cu bio- 
sinteze rentabile şi specifice, cît şi pentru  biotehnologii adecvate, desigur, 
sín t continue [7]. „Se ştie că sistemele de producere a biomasei trebuie 
dezvoltate în diverse scopuri precum  : tratam entu l apelor reziduale, p rodu­
cere de hrană pentru  peşti, producere de chimicale comercializate (glicerol, 
manitol, lipide), de biochimicele şi extragere de pigmenţi, precum  şi pro­
ducerea de energie prin ferm entarea biomasei“ [112].

D intre algele pentru  care se depun eforturi de elaborare a biotehno­
logiilor m enţionate, în prim ul rînd: Botryococcus braunii cu care se p re­
vede a se biosintetiza hidrocarburi, Dunaliella salina pentru  glicerol, Du­
naliella bardawil pen tru  [i-carotină, Ochromonas danica, Scenedesmus
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obliquus, Navicula pelliculosa pen tru  diferiţi steroli, Anabaena jlos-aquae 
ca biomasă pentru  producere de m etan, Protosiphon botryoidies, Chlamy- 
domonas reinhardtii şi Stichococcus sp. pentru  antibiotice, specii de Nostoc, 
Anabaena, Cylindrospermum, Mastigociadus, T o lypothrix , Gloeocapsa pen­
tru  fixarea N,. Pentru  rentabilizarea fixării N2 se apelează şi la simbioza 
Azolla-Anabaena [44].

Cu toate că există num eroase tipuri de instalaţii pentru  culturi m a­
sive, se construiesc m ereu noi tipuri [26, 59, 60, 91, 93, 113]. Un fotobio- 
reactor tubular de tip W a l a c h  şi colab. [113] a fost pus în funcţiune şi 
la C entrul de Cercetări Biologice din Cluj-Napoca (N. Dragoş, 1987, comu­
nicare verbală).

O problemă perm anentă şi nerezolvată încă în biotehnologia algelor 
este recoltarea masei algale [57]. Şi acest im pedim ent este unul d intre fac­
torii care stim ulează elaborarea biotehnologiilor cu lanţuri trofice scurte 
şi rapide. Un astfel de lanţ trofic a fost încercat cu alge larve de Culex 
pipié tis molestus —> peşti [24].

Concluzii. In cercetările algologiee sínt angajaţi num eroşi specialişti 
din toată lumea. Rezultatele obţinute au contribuit la rezolvarea m ultor 
probleme fundam entale ale biologiei şi prin  acestea la progresul general 
al ei. De asemenea, au fost elaborate şi o seamă de biotehnologii aplicate 
şi aplicabile. Condiţiile social-economice de viitor vor decide în ce propor­
ţie vor fi continuate şi fructificate va1 orile certe care rezidă în algologie.
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EFFECTS OF TEMPERATURE ON GROWTH OF THE GREEN ALGA 
BOTRYOCOCCUS B R A U  N il  KÜTZING

ANA NICOARA*, NICOLAE DRAGOŞ», A NA  CHIOREAN* and VICTOR BERCEA*

SUMMARY. — E x p erim en ts  w ere  c a rr ied  ou t on batcii c u ltu re s  of tiiree 
Botryocoecus braunii  s tra in s  (B br 52, B br 53 and  B br 64), a t  tem p e ­
ra tu re s  of 20, 24, 28 and  32°C. G row th  w as e s tim a ted  by o p tica l d ensity  
and  d ry  w eig h t values. T he op tim u m  ran g e  of te m p e ra tu re  v a ried  b e ­
tw een  20 and  24°C in th e  B b r 52 s tra in  and  be tw een  24 an d  28°C in the 
s tra in s  of B br 5.3 and  B br 64. T he g row th  and  d ev e lopm en t of B. braunii  
cu ltu res  have  been  found  to  depend  on te m p e ra tu re  and  stra in .

The green alga Botryocoecus 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 75% of its dry 
weight [6, 19]. This alga is thus able to effect bioconversion of solar energy 
into a chemical product, — solar oil — sim ilar to the fossil one, which 
feasibly can replace the la tte r 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 renew able hydrocarbons substitutive 
for the fossil ones could be obtained.

To optimize microalgal mass cultures, it is essential to devise ade­
quate and efficient biotechnologies, and this implies tha t physical and 
chemical grow th-determ ining factors and their correct correlation m ust be 
first ascertained.

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

M aterial and m ethods. Experim ents w ere  ca rr ied  on th re e  B. braunii  s tra in s : 
B br 52 w as o b ta ined  from  th e  G öttingen  U n iv e rs ity  C ollection; B br 53 an d  B br 
64 s tra in s  w ere  sam pled  from  th e  spon taneous algal flo ra  in R om ania  (B br 53 w as 
iso lated  from  th e  pools a t  Sălicea, C lu j d is tric t, and  B br 64 from  th e  fish -pond  at 
Cefa, B ihor d is tric t).

T ests w ere  pe rfo rm ed  a t 4 tem p e ra tu re s , nam ely  20, 24, 28 an d  32°C. T he s ili­
ca te -free  C hu  10 m ed ium  [7] w as used fo r g row th . T he .n u tritive  m ed iu m  pH  v a ­
ried  betw een  5.8 and  6.0. O nly ex p o n en tia l g ro w th -stag e  cu ltu res  w e re  em ployed 
for inoculation .

U n stirred  and  carbon  d io x id e -free  ba tch  cu ltu res  w e re  a lte rn a tiv e ly  su b jec t­
ed to 4500 lx  flu o rescen t lig h t d a rk  cycles of 16 : 8 hou rs  fo r 35 days.

G row th  w as reco rded  by es tim a tin g  th e  op tica l den sity  of th e  a lga l su sp en ­
sion. and , based  on this, th e  e x p o n en tia l g ro w th  ra te  (R/j) as w ell as th e  m in im um  

genera tion  and  doub lin g  tim e  (G) w ere  com puted .  A lso  em ployed  in  d e te rm in in g  
th e  g row th  in d ex  w as th e  b iom ass accu m u la tio n  tak en  as d ry  w eigh t, estim a ted  g ra - 
v im etrica lly .

* Biological Research Centre, 3400 Cluj-Napoca, Romania.
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I’ i g. 1. Optical densi ty dynamics defending on tj i inciduniov o n  j n i  i ii <t n  ni  icy
' ( B b r  52 ' s t v pdn ) .

Data re la ting  to op tica l cionsiiv and  dr'- weight w ere  processed accord ing  to 
S о г о к  í n [17].

Results. By analysing the growth curves obtained from optical den­
sity data, one finds tha t subsequent to a 3—6 days latency — depending 
on strain  — , tine cultures enter the linear growth phase, the length of 
which is tem perature- and strain-dependent (Figs. 1—3).

In the Bbr 64 strain, the longest linear growth phase (25 days) occurs 
at tem peratures of 24 and 28"C and the shortest (20 days) at 32°CV which 
also induces short grow th phases in the Bbr 52 strain, where growth is 
diminished and lim itation sets in sooner. This strain  displays its m axi­
mum optical density at tem peratures of 20 and 24°C. The Bbr 53 strain 
is sim ilar to the Bbr 52 strain, with the only mention tha t its maximum  
optical density occurred at 24 and 28' C.

Exponential growth rates were correlated w ith the studied tem pera­
tures (Fig. 4), calculated by the optical density logarithms, as follows: m a­
ximum growth rate was recorded in the Bbr 53 strain  at 24°C, this value 
greatly  surpassing all the others, while, m inimum values of the exponen­
tial growth rate occurred in all strains at 32°C.. The gother. values were 
interm ediate.

Our experim ents have once again proved the slow long-lasting growth 
of B. braunii cultures. The m inim um  G .w e have recorded also supports
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this idea. The tem perature-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 tim e varied between 9 and 13 days.

Biomass accum ulation estim ated as dry w eight (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 m inimum  value is recorded in Bbr 64 stra in  at 28°C (36 m g .l-1).

Table 1
The m in im u m  doubliny time values (Ci) depending on tem péra ture  

in the studied s tra ins

Strains
G' (days)

2 0 r e 24 C 28 eC 32 °C
Bbr 52 8.81 9.64 9.76 17.64
Bbr 53 8.98 4.27 7.98 15.62
Bbr 64 11.00 12.27 12.88 13.16
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P i g .  3. Optical density dynamics depending on the incubation temperature of cultures (Bbr 64).
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Although Bbr 64 strain  accumulates the sm allest am ount of dry 
m atter at 28"C, if we take into account the evolution of the other param e­
ters studied and literatu re  data on dry weight, we m ay consider tem pe­
ratures between 24 and 28°C as optim um  for the growth of this strain. 
The same tem peratures are favourable for Bbr 53 strain, bu t for Bbr 
52 the optimum range is 20—24°C.

Discussion. The effect of tem perature on this microorganism has 
been studied ever since 1890 [13]. Experim ents carried out on the species 
of sim ilar genera revealed that the optim um  grow th tem perature 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 o s s  [12] studied the growth 
conditions of Panilor ina m orum  and found th a t in laboratory it grew well 
between 10 and 15°C, while in the open it preferred tem peratures between 
15 and 20CC. S о e d e r and S t e n g e l  [15] advanced the hypothesis 
tha t algae may adapt to extrem e tem peratures and this adaptability may 
be due to enzyme stabilit}7 under these circumstances.

Botryococcus braunii (a eukaryote species recorded all over the world 
in various aquatic habitats) reacts differently to tem perature. The general 
distribution of B. braunii and its frequent occurrence as w ater bloom are 
environm ental premises for its intensive cultivation [1, 8, 10].

Few literature  data refer to the grow th physiology of this alga [1, 3, 
5, 7, 8]. Our results show that the growth and developm ent of Botryococ­
cus braunii cultures under various tem perature conditions differ from  one 
stra in  to another, but the limits of these differences are close. In all the 
strains studied, the tem perature of 323C has levelled off the grow th curves 
sooner, the cultures entering their decline phase more rapidly. Expo­
nential growth rates, estim ated by optical density were low-est at 32°C 
in each of the three strains studied. Our experim ents have revealed tha t 
growth rates are extrem ely low in B. braunii strains. Consequently, the 
doubling tim e (G) registered great values, under the experim ental condi­
tions applied the slow growth being thus proved.

The doubling time in Bbr 52 has been found to vary betw een 8.8 and 
17.6 days, which is comparable to th a t of other species of eukaryote al­
gae: e.g. 7.75 h in Chlorella pyrenoidosa and 24.3 h in Monodus subterra- 
nea a t 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 adm i­
nistration m ight lower the doubling time.

Biomass accumulation in the three strains also suggests the depen­
dence of grow th upon tem perature. B e l c h e r  [1] recorded an accum ula­
tion of about 250 mg. F  1 dry weight after 16 weeks. Our m axim um  values 
reached 108.7 mg. F 1 w ithin 35 days. L iterature data, supported by 
our own experim ents, have shown that the biological productivity of 
B. braunii is sm aller than that of other species of eukaryote algae.

Several aspects are yet unsolved in the cultivation of Botryococcus 
braunii: low grow th rate, contam ination w ith other organisms, insuffi­
cient data on the hydrocarbon biosynthesis, variable hydrocarbon con­
tents of the biomass, a.s.o. 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 2 ! 
while the Bbr 53 and Bbr 64 strains prefer tem peratures between 21 and 
28°C.

2. The growth and developm ent of B. hraunii cultures are tem pera­
ture'- and strain-dependent.
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L’AÉROPLANCTON DE PRAID 

ZOE BUZ*

SUMMARY. — The A eroplankton in Praid. C ollection  of recen t polle- 
n ical ra in s  in P ra id , d u rin g  th e  w ho le  v eg e ta tion  period  in tw o  conse­
cu tive  y ea rs  (1983— 1984) and  th e ir  co rre la tio n  w ith  p re sen t vegeta tion  
re flec t w ith  f id e lity  th e  closest zonal c lim ax  w h ich  is rep resen ted  by 
oak -ho rnbeam  and  h o rn b eam -b eech  forests. T hese find ings prove the 
v a lid ity  and  o rig in a lity  of fossil and  subfossil po llen ica l spectra , th e  
hom ogeneity  of w h ich  is th e  re su lt of m u ltian n u a l deposition  of po llens 
p roduced  by  p la n t ecosystem s in  th e  v ic in ity  of the  sed im en ta tion  s ta ­
tions.

En vue de connaître les relations entre la composition de la végé­
tation actuelle et son reflet dans les spectres sporo-polliniques courants, 
nous avons procédé à deux séries de captages hebdomadaires d ’aéro­
plancton à Praid, qui ont compris la période d’anthèse des arbres ané- 
mophiles et des plantes herbeuses (15 février- 1 r août 1983/1984).

A fin  de cap te r le po llen  de l ’a é ro p lan c to n  nous avons eu recours à  u n  p rocédé 
g rav im é triq u e  p roche de celui ap p ro u v é  com m e s ta n d a rd  p a r  le C om ité N ational 
p o u r les tes ts  du  po llen  a tm o sp h ériq u e  d ép en d an t de l ’A cadém ie A m érica in e  d ’é tu ­
des a llergo log iques [6, 10].

Les résultats obtenus figurent dans le tableau (Tabl. 1) qui a servi 
à la réalisation des diagramm es reconstitués de l’aéroplancton recueilli 
duran t les deux années concernées (Fig- 1—3). L’in terprétation  des ré­
sultats de ces captages hebdomadaires reflète les particularités phéno- 
logiques et celles de la périodicité de la production de pollen dans les 
conditions de la distribution étagée actuelle de la végétation de la zone 
concernée.

Dans le courant des deux dernières semaines du mois de février des 
deux années on constate la présence des prem iers granules sporadiques 
de pollen de Corylus, A inus, Betula  et Salix, en proportions infimes, ce 
qu,i dénote un transport à des distances plus grandes. Les granules 
d’aulne et de noisetier apparaissent en quantités plus im portantes au 
mois de mars; en 1983, dans la dernière semaine du mois on a même 
enregistré les m axim a de 22 granules/cm 2 et 10 granules/cm 2, alors qu’en 
1984 ces taux m axima étaient enregistrés dans le courant de la prem ière 
semaine du mois d 'avril, comme résu ltat des conditions météorologiques 
initialem ent défavorables. On constate égalem ent qu'en 1983 l’anthèse 
m aximale du noisetier est devancée de 7 jours par rapport à celle de 
l’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 à 1983 (max. 31 et 36 granules/cm 2).

* Bibliothèque Centrale de l'Université de Cluj-Napoca, 3400 Cluj-Napoca, Roumanie
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Le pollen des deux essences ligneuses anémophiles capté à cette 
période provient certainem ent des écosystèmes sylvestres lim itrophes, 
en sorte qu’il ne saurait être question d’un transport à 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 16% dénote sa présence dans les écosystèmes sylvestres plus 
rapprochés, à Dealu, tandis que la participation de l’aulne avec respec­
tivem ent 5 et 14o/0. dans les spectres des années 1983 et 1984 atteste la 
présence des aulnaies cantonnées le long des ruisseaux et des terrains 
m arécageux de Sîncel. Les courbes inscrites par les taux polliniques des 
deux essences ligneuses augm entent jusqu’à la fin du mois d ’avril, après 
quoi elles décroissent brusquem ent au début, puis lentem ent en raison 
du planage de longue durée des petits granules légers à rate de sédim en­
tation réduite.

Dans la seconde partie de l’anthèse de ces genres nous avons surpris 
aussi des granules de pollen de bouleau, de saule et d ’orme. En 1983, 
l’anthèse du bouleau a a tte in t le m axim um  de 3 granules/cm 2 pendant la 
quatrièm e semaine du mois d’avril, laquelle n ’est pas concluante, alors 
que le maximum retardé de 22 granules/cm 2, surpris dans la deuxième 
semaine du mois de mai 1984 pourrait être dû aussi à la reflottation du 
pollen sédimenté. Les maxima enregistrées pour le saule {8 granules/cm 2 
dans la deuxièm e semaine du mois de m ars 1983 et 5 granules/cm 2 dans 
la troisième semaine d ’avril 1984) sem blent avoir pour cause l ’anthèse 
différenciée dans le temps des différentes espèces de saule. Les fréquen­
tes reflottations du pollen de saule et de bouleau jusque vers la fin du 
mois de ju illet s’expliquent par la longue période de planage du pollen 
de ces genres, à l’opposé de celui d’épicéa et de sapin. Le fait que les 
maxima polliniques de ces genres ne coïncident pas avec l’anthèse con­
firme la constatation que la période de dissém ination et plus longue que 
celle d ’anthèse.

A ttendu 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, respectivem ent 6%  et 3%, dénote la pré­
sence sporadique de ces essences dans les écosystèmes sylvestres lim i­
trophes.

D’une signification aéropalynologique particulière est le pollen des 
espèces de Ulmus, dont la courbe, encore que d ’une am plitude m oyenne 
(maxima de 11 et 7 granules/cm 2), n ’en indique pas moins la présence de 
cet arbre dans la région, bien que les sylviculteurs le considèrent au­
jourd’hui com plètem ent disparu. N y á r  á d y [2] cite à Sovata 4 espèces 
d’orme. On a pourtan t peine à croire à l ’hypothèse d’un transport à longue 
distance dans le cas de l'orme, dont le pollen est relativem ent lourd. L’an­
thèse de l’orme a été surprise à partir de la deuxièm e moitié du mois de 
m ars et elle s’est m aintenue à peu près au même pourcentage tout au 
long du mois d’avril, baissant brusquem ent au commencement du mois 
de mai.

Les courbes du pollen de Carpinus commencent à m onter à la fin 
du mois de m ars 1983 et avril 1984, sans se signaler par des différences
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Les >pertres aórojiliiiH'tuiiiqui's lie Ы сш тО ш е

Anne
Mois
.Semaine

II
3 4 1 1

II I
2 3 4 1 1 2

IV
3 4

1983 

5 1 1

Corylus 0,4 2,0 3,5 15,0 22,5 14,0 3,5 1,5 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 0,5 8,0 1,0 1,0 1,0 2,0 • — — — —
Ulmus — — — 0,5 2,0 9,5 7,0 4,0 11,0 2,0 2,5 0,5
C arp inus — — — — 0,5 3,5 4,0 15,0 18,0 13,5 8,5 6,0
Quer eu s — — — — — 1,0 6,0 8,0 6,5 6,0 7,0
F agus — — — — — — — 0,5 2,5 5,0 13,0 6,0
Juglans — — — — — _ — — — 0,5 23,0 15,5
A cer — — — — — — — — — 1,5 2,0 —
P inus — — — — _ — — — — 1,5 7,0
Picea __ __ — — -- — — — — — 0,5
Abies — — — — — — — — __ — 0,5
T  ilia - - - - - - - - - - - 0,5
Somme AP 0,6 3,2 4,8 27,5 35,0 40,0 21,5 31,5 45,0 36,0 61,0 45,0

X 4 P _ _ 0,5 _ 1,5 _ _ _ _ _ _ 5,0
Гоасеае 0,5 2,0 3,2 6,0 7,5 5,0 5,0 5,0 5,0 6,5 7,5 3,0
Cyperaceae — — — — — 1,0 — — — 1,0 1,5 --
Chenopodiaceae — — — — — — — — — — — —
Caryopkyllaceae — — _ — — — — — — _ —
A steraceae — — — — — — 0,5 — — 0,5 1,0
Dipsacaceae — — — — — — — — — 0,5 — —
Fabaceae — — _ — — — — 1,5 — — — —
Apiaceae — — — — _ — 0,5 — — — ' — —
Liliatae 0,5 — — — — — — — 1,0 _ __ —
Bvyales — — _ — _ 1,5 3,0 0,5 0,5 ■ — 1,0
Filicales - - - - - - - - -  , - - 0,5
Somme NAP 1.0 2,0 3,7 6,0 9,0 7,5 9,0 7,0 6,5 8,5 9,0 10,5

Anné 1984
Mois II I II I IV I
Semaine 3 4 1 1 2 3 4 J 1 2 3 4 1 1 2

Corylus . 1,2 1,2 7,0 7,0 18,0 25,5 31,0 19,0 14,0 11,0 2,0 3,0
Alnus 0,3 1,0 4,0 5,1 14,0 25,5 36,5 15,0 3,0 3,0 2,0 2,5
Betula 0,3 0,3 1,0 1,5 4,0 3,0 5,0 6,5 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 1,2 3,5 4,5 7,5 6,0 7,0 1,5 1,0
Carpinus — — — 0,2 — 1,0 1,5 2,5 3,0 18,5 30,5 42,5
Quercus — _ __ — — _ __ 0,5 2,5 3,5 1,5 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 _ _ — __ _ _ _ _ _ _ —
T ilia _ _ _ .. _ _ __ _ _ _ - _• _
A bies - - - — — — — — „ — ' : — -

Somme AP 1,9 3,0 14,5 14,5 37,4 59,0 79,5 44,5 40,5 . 63,0 . 50,5. 118,0
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o b t e n u s  a  I ’ru ii l e n  1903  1984

Tableau 1

V I VI I VII
о 3 4 1 1 2 3 4 1 1 V> 3 4 5 1 Total ° U
__ _ — _ _ — _ 0,5 _ _ _ _ 68,0 10,1
— 0,5 - — — — — — — — — — 33,0 5,2
0,5 0,5 1,0 — — — — — 0,5 — — _ 17,0 2,6
0,5 0,5 1,5 1,0 0,5 1,0 0,5 — — — — — 20,2 3,2
— 0,5 — — — — — -• — — 39,5 6,2

16,5 8,5 1,0 — — — — — — - — — 95,0 15,0
11,0 5,0 11,5 3,0 2,5 3,0 0,5 1,5 1,0 0,5 — 74,0 11,6
9,0 11,0 7,0 — — — __ — — -- 0,5 — 54,5 8,5

40,5 16,0 3,5 0,5 — — — — — -- — — 99,5 15,8
— — — — — — — — — — — — 3,5 0,5

34,0 53,0 10,5 2,5 1,0 1,5 — 1,0 — — 0,5 — 112,5 18,8
1,0 1,5 2,0 0,5 0,2 — — — — — — 0,5 6,2 0,9
1,0 2,0 1,0 0,5 — — — — — — — — 5,0 7,0
— - 0,2 1,0 1,5 2,0 1,0 1,0 1,0 0,5 0,5 - 9,2 1,4

114,0 99,0 39,2 9,0 5,7 7,5 2,0 4,0 2,5 0,5 2,0 0,5 637,1 60,3

1,5 3,5 2,5 2,0 5,5 2,5 1,5 1,5 2,5 2,5 1,0 31,5 8,0
5,0 20,0 30,5 22,5 23,5 17,5 9,0 11,0 7,5 5,0 4,0 2,0 213,7 51,5
— 2,5 4,5 21,5 3,5 5,0 4,0 5,5 3,5 3,0 3.0 1,0 60,5 15,0
2,5 4,0 3,0 2,5 3,5 2,0 1,0 1,5 1,5 1,0 — 1,5 24,0 6,0
1,0 8,5 5,0 5,0 2,5 1,0 0,5 — - — 23,5 5,7
1,5 1,5 2,5 2,0 0,5 0,5 1,0 0,5 0,5 1,5 1,0 0,5 15,5 4,0
-- 4,0 — 2,0 0,5 — — 0,5 -- — 0,5 — 8,0 2,0
-- — — — — — 1,5 2,5 8,5 — 14,0 3,5
— -- — 0,5 1,5 — — — — — 1,0 — 3,5 1,0

-- — — — — — — — — — — 1,5 0,5
- 0,5 — 0,5 1,0 — — 0,5 — — 0,5 — 9,5 2,5

- — - - - - - - 1,0 - 1,5 0,5
11,5 44,5 48,5 58,5 42,0 28,5 17,0 22,5 15,5 21,5 13,5 6,0 408,7 39,7

V
3 4 5 1 1 2

VI
3 4 5 1 1 2

VII
3 4 5 1 Total 0 ' /0

1,5 0,5 — — __ — __ _ 1,0 _ __ _ _ 132,9 16,1
1,5 1,5 1,0 1,0 — 2,0 — — — — — — — 118,9 14,5
3,5 2,0 2,0 1,0 — 1,0 - - __ 1,0 — — 1,0 1,0 82,1 10,0
1,5 0,5 1,0 1,5 1,0 2,0 — — — — — — — 23,5 3,0
— — — - - - - — — — — _ — 32,7 4,0
9,5 7,5 3,5 U,5 -- — — — — — — — — 120,7 14,5

14,5 13,5 10,5 16,5 3,0 5,0 5,0 5,0 5,0 — 1,0 _ — 92,0 11,2
1,0 0,5 — — — — — __ — — — — — 10,5 1,2

17,5 13,0 20,0 3,0 — 2,0 2,0 — — — _ _ 97,5 11,8
2,5 11,5 4,0 1,0 — — — — — — — _ — 21,5 2,6
1,0 14,5 27,0 13,0 2,0 2,0 2,0 2,0 1,0 4,0 4,0 1,0 73,5 9,0
0,5 0,5 0,5 0,5 — — — 1,0 — 1,0 — — _ 4,0 0,5
— — ~ — 1,0 2,0 1,0 2,0 1,0 3,0 — — — 10,0 1,2
— — __ — -- - - 1,0 1,0 — — - - 2,0 0,2

54,5 65,5 69,5 38,0 7,0 14,0 8,0 13,0 10,0 8,0 5,0 2,0 1,0 821,8 58,0
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Anne 1984
Mois '  I I  
Semaine 3 4 1 1

I I I
2 3 4 1 1

IV
2 3 4 1 1 2

XAP 0,3 1,0 _ 0,2 1,2 1,0 2,5 8,5 2,0 5,5 3,0 0,0
Poaceae — 0,5 2,2 1,5 1,2 1,5 2,5 2,0 3,5 11,5 3,0 4,0
Cyperaceae — — — — — — — — 1,0 3,0 — —
Chenopodiaceae — — — — — — — - - — — —
Caryophyllaceae — — — — 0,5 — - — — — —
Dipsacaceae — ~ — — — — — — — 0,5 —
Asteraceae — — — — — 2,0 — 2,0 — — 0,5 —
Fabaceae — — — — — — — — 2,0 2,5 *- -
Apiaceae — 0,5 0,5 - — — — 1,5 0.5 — — -
Lamiaceae — — — — — — — — — — — •-
Rosaceae — — — — _ __ — 0,5 0,5 — — —
IJliatae — — — — — — — 1,0 — 4,0 — —
Lycopodiales — — — — — 0,5 — — — — 0,5 0,5
Bryaies — — — — __ — — — 1,5 1,5 — “
Filicales — — — — __ — — — — — — —

Somme NAP 0,3 2,0 2,7 1,7 2,9) 5,0 5,0 15,5 11,0 28,0 7,5 10,5

significatives en ce qui concerne la fluctuation de la production de pollen 
de cette essence forestière (95 et 92 granules/cm2). Nous estimons que 
l’anthèse du charme a été mieux surprise en 1984. Le maximum de 42 
granules'cm- pendant la deuxième semaine du mois de mai vient à l’appui 
de l’idée que, cette année, la production pollinique a été supérieure à 
celle de 1983, laquelle, bien qu’ayant démarré plus tô t (18 granules/cm1’ 
dans la troisième semaine d ’avril), n ’a pas accédé au même 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 l’anthèse du genre sur le 
territoire investigué [5, 7].

À partir  de la première semaine d’avril 1983 et de la deuxième se­
maine du même mois, en 1984, nous avons surpris des granules de pollen 
de Quercus. Les maxima, relativement proches quant au nombre et à 
l’intervalle de temps, de 11 granules cm2, surpris durant la deuxième 
et la quatrième semaine du mois de mai 1983, et de 14 à 16 granules/cm2 
(troisième semaine de mai et première semaine de juin 1984) attestent 
que l’anthèse des différentes espèces de chêne et de rouvre des environs 
de Sovata a eu lieu au mois de mai, les premiers messagers de ce genre 
provenant sans doute de très loin, du Bassin Transylvain, compte tenu 
de la direction des vents. Ses deux courbes bimaximales révèlent un 
décalage phénologique entre les anthéses des différentes espèces 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 écosystèmes forestiers des environs de Praid, 
a son anthèse après le chêne. Le pollen du hêtre atteint à peine un m axi­
mum de 13 granules/cm2 dans le courant de la cinquième semaine d ’avril



I. Л CROP!.Л NCI  ON DC PRAIÜ 33

T a b l e a u  1 ( c o n t . )

v VI ! VII 1
3 4 5 1 2 3 4 5 j 1 2 3 4 5 1 Total O , Û
6,0 3,5 5,5 1,0 ... ._ 47,2 8,0
1,0 2,n 10,0 10,0 25,0 3 8,w 2 1,0 32,0 20,0 24,0 13.0 14,0 13,0 269,4 43,6
1,5 1,0 1,0 2,5 0,0 3,J> 3,0 9,0 - 1 , 0 3,0 2,0 4,0 2,0 49,0 8,2

3,5 1,5 3,0 3,0 3,0 6,0 1,0 20,0 3,3
— -- 2,5 1,0 1,5 3.0 1,0 1,0 3,0 1,0 2,0 2,0 18,5 3,1
— 1,0 — 3,0 1,0 1,0 - 6,5 U

0,5 1,0 1,0 1,0 1,0 7,o 1,0 2,0 1,0 1,0 16,0 2,7
— 2,0 7,0 lo.o 17,0 i 1,0 0,0 — 25,0 21,0 107,5 18,1

0,5 1,5 — — 1,0 3,0 — 8,0 1,3
15,0 1,0 14,0 1,0 31,0 5,2

- 1,5 2,0 - - 1,0 5,5 0,9
5,0 0,8

1,0 1,0 1,0 - 4,5 0,7
— — - 1,0 — 1,0 1,0 1,0 2,0 1,0 2,0 3,0 15,0 2,5
- - - - 1,0 2,0 - - 3,0 0,5
9,0 8,0 21,5 20,0 39,0 74,5 52,0 64,0 43,0 48,0 19,0 63,0 43,0 596,1 42,0

1983 et do 33 granules/cm2 pendant la deuxième semaine du mois de mai 
1984, attestant que la production pollinique diffère d'une année à l’autre 
en fonction des facteurs climatiques complexes et variables, l’accroisse­
ment quantitatif n’étant pas le même pour tous les genres. Un exemple 
significatif nous est fourni par le pollen du pin, dont l 'amplitude a été 
beaucoup plus grande en 1983 qu’en 1984, à l’inverse du hêtre. Nous 
attribuons le deuxième1 maximum pollinique du hêtre, surpris en 1983 
(11 granuies/em2 dans la troisième semaine du moi de mai), aux hêtraies 
de montagne plus éloignées de 5 km de la station de captage, dont le 
pollen a été véhiculé par le vent, encore qu’il ne soit pas exclu que 
l'aspect bimodal de la courbe soit dû à l’intervention de conditions clima­
tiques plus sévères durant la période (mtre les deux maxima, caractéristi­
que du climat du territoire investigué.

Les pourcentages moyens aéroplanetoniques du pollen de charme 
(14,5— 15 granules/cm2), de chêne (11,2— 11,6 granules/cm2) et de hêtre 
(8,5— 11,8 granules/cm2) concordent pleinement avec la conclusion sui­
vante découlant de l’étude de la végétation actuelle du  territoire investi­
gué: les portions boisées de Sovata, moins celles de Praid, appartiennent 
à dos climax zonaux représentés par Quere о petrueue-Car pinetum betuli, 
Carpino-Fagetum silvaticae et Melampyro bïhariensi-Carpinetum betuli.

Dans ces spectres, le pollen de Acer est représenté à un taux faible, 
ce qui correspond à sa faible représentation dans les écosystèmes m en­
tionnés. Ses maxima ne dépassent guère 2 granules/cm2 durant la cin­
quième semaine du mois d'avril 1983 et 3 granules/cm2 dans la deuxième 
semaine de mai 1984.

Dans le cadre des spectres aéroplanetoniques courants et à côté 
des traits do la végétation zonale suggestivement reconstituée à partir de 
la participation saisonnière des espèces qui composent les phytoeoenoses

3 B i o l o g i a  2 / 1 9 8 8
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de l'étage des feuillus, apparaît aussi la surreprésentation de certaines 
espèces cultivées qui ne participent pas à la composition du tapis végé­
tal naturel, tel le cas du noyer. Dans la deuxième semaine de mai 1984, 
le pollen de Juglans compte à peine 11,5 granules/cm2, ce qui indique une 
production pollinique plus faible par rapport à l’année précédente, quand 
il atteint le maximum de 40,5 granules/cm2.

Dans nos spectres aéroplanetoniques, le pollen des conifères est 
plutôt faiblement représenté par rapport à la distance de la station de 
captage, distance qui est généralement plus grande que 5 km, mais 
aussi à participation plus réduite que le pollen des feuillus dans les 
écosystèmes sylvestres du plateau Sovata—Praid—Dealu. L’épicéa et le 
sapin, en nombre réduit, sont présents à Sovata sous forme de planta­
tions ornementales; aussi considérons-nous que le pollen capté pourrait 
provenir — toujours en quantité réduite — des associations Pulmonario 
rubro—Abieti—Fageturn, Oxalo— Piceetum abietis, Vaccinio-Piceetum 
abietis et Sphagno— Piceetum abietis situées à une distance de quelque 
15 km en ligne aérienne.

Le fait que Pinus  est le mieux représenté relève de plusieurs cau­
ses; la production pollinique très 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 et 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 parallèles du plateau vuleanique vers le Bassin de Tran­
sylvanie, et en moindre mesure de la seule pinède naturelle située sut­
ié marais oligotrophe Ruţ au centre du plateau.

La courbe du pin qui, en 1983, domine avec scs 18% les autres es­
sences forestières, s’accroît brusquement dès la première semaine du 
mois de mai jusqu’à la troisième semaine, quand elle atteint le maximum 
de 53 granules/cm2, et décroît encore plus brusquement, alors qu’en 1984 
le maximum de 27 granules/cm2 pendant la quatrième semaine de mai 
ne se détache pas sensiblement de la semaine précédente et suivante avec 
14 et 13 granules/cm2.

Si l’on peut considérer que l’anthèse du pin des zones limitrophes 
appartient à la deuxième moitié du mois de mai, la prolongation de la 
présence de son pollen dans le spectre (faiblement représenté quant au 
nombre) jusqu’à la quatrième semaine de juillet ne pourrait s’expliquer 
qu’en l ’attribuant au pollen transporté depuis de grandes distances, à 
savoir les monts Gurghiu et Harghita, où l’anthèse est sensiblement re­
tardée en raison des conditions climatiques plus sévères.

Le pollen de Picea est faiblement représenté à partir do la première 
semaine du mois de mai 1983, les maxima ne dépassant pas 2 granules/cm2.

Le pollen de Abies, encore plus lourd que celui d’épicéa, a également 
été enregistré au mois de mai 1983 et dans le courant de la dernière 
semaine de juillet ainsi que dans la première semaine de juillet 1984. 
La présence déficitaire du pollen de sapin est directement liée à son trans­
port depuis de grandes distances.
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La dernière anthèse d ’arbres (entomogame) enregistrée dans des 
spectres a été celle du tilleul. Nous avons surpris le pollen de T ilia à 
des taux de 1,2 et 1.4% aux mois de juin et de juillet 1983 et 1984. 
Quoiqu’il ne soit présent еще sporadiquement dans les spectres de la vé­
gétation némorale du plateau investigué, 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 Podul de Hîrtie, Ramura Corundului, des aulnaies et des 
sphaignaies de Sîncel et même 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, maïs, 
pomme de terre), avec des intercalations de prés mésophiles, apparaît 
dans les spectres la fraction NAP, à savoir le pollen des plantes herbeuses. 
Au cours des deux années sur lesquelles portent nos investigations, le 
pollen des herbes est présent à un taux moindre par rapport aux arbres, 
représentant 39 et, respectivement, 42% 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’entraîner dans l’aéroplancton. Ces constatations ne ré­
duisent toutefois en rien la signification de la fraction NAP et lui confè­
rent même un plus d’ampleur [1].

Le pollen NAP est apparu très tôt dans les spectres, mais les va­
leurs subunitaires qui le représentent nous portent à croire qu ’il est à 
attribuer aux reflottations de l’année précédente. Les courbes NAP com­
mencent à monter en même temps que décroît l’amplitude de la courbe 
AP, dans la deuxième 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, Apiaceav, 
Caryophyllaceae, et parmi les spores les plus fréquemment rencontrés 
ceux de Bryale.s et, plus rarement, de Filicales et Lycopodiales.

À la lumière 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 ’où a été 
reconstitué le profil poil inique.

Conclusions. Des résultats obtenus se dégage la conclusion que la 
fraction du pollen des arbres anémophiles (près de 60%) trouve son ex­
pression dans la composition qualitative et quantitative des spectres pol- 
liniques, une expression nettement plus régionale que les prés à plantes 
herbeuses qui disposent d’une capacité plus réduite d’entraînement dans 
l’aéroplancton [8].

L’accroissement de l’amplitude de la courbe saisonnière de la som­
me du pollen de plantes herbeuses (NAP) coïncide avec l’amplitude de 
la courbe de la somme du pollen des arbres (AP) durant la première 
semaine du mois de juillet.
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Les conséquences du climat plus sévère de la région ont influé sur­
la dynamique des phénophasos, produisant un sensible retard de l’anthè- 
se prévernalo et vernale des arbres anémophiles.

Dès l'achèvement de l’anthèse des arbres anémophiles, à la fin du 
mois de mai, la courbe du pollen d'arbres baisse en faveur de la courbe 
du pollen de plantes herbeuses. Les données météorologiques quotidiennes 
faisant défaut, nous ne sommes pas à même d’expliquer- certains phé­
nomènes caractéristiques telle que la quantité réduite de pollen par cm2 
par rapport à celle dont font état des études antérieures [9]. Nous con­
sidérons néanmoins que les taux numériques du pollen de toutes les 
espèces sont nettement plus bas en raison, avant tout, du degré 
élevé d’humidité et de nébulosité spécifique à la région, qui ne permet­
tent pas la propagation dans l’atmosphère de grandes quantités do pollen 
[3]. La circonstance est due, en deuxième lieu, à l’emplacement de la 
station de captage à environ 15 m du sol dans la direction des vents souf­
flant de l’ouest, qui sont prédominants dans la région. Or, l’existence 
d ’une corrélation entre la turbulence de l'atmosphère et la quantité de 
pollen de l 'aéroplancton est un fait connu. Mentionnons en troisième lieu 
que la quantité réduite de pollen cle l’aéroplancton est due à l ’éloignement 
relativement important des phytoeoenoses sylvestres de la station de cap­
tage; il est également bien connu que la fraction AP diminue à mesure 
de l’éloignement des regions boisées [4].

11 résulte du tableau que les arbres Ulmus, Juglans, Pinus, Picea et 
Abies  se sont signalés par une production pollinique accrue en 1983, tan­
dis que Corylus, Ainus, Betula, Salix, Car pinus, Quer eus, Façus, Acer 
et T ilia ont produit davantage de pollen en 1984. Il en découle la con­
clusion que la production pollinique des arbres, loin d ’être uniforme 
est très oscillante d’une année à l’autre. Il s’ensuit que les spectres polli- 
niques fossiles qui apparaissent comme étant homogènes ne sont rien 
d’autre que des dépôts multiannueis de pollen produit par les écosystè­
mes végétaux environnants.

Il ressort de l’analyse des diagrammes de l’aéroplancton annuels que 
l’anthèse des arbres et des plantes herbeuses est variable d ’une année 
à l’autre, d’une saison à l’autre, en fonction des facteurs climatiques. Le 
graphique des sommes AP et NAP révèle que la région est dominée par 
des écosystèmes sylvestres, le pollen AP représentant en moyenne 59,lo/u, 
tandis que le polen NAP ne représente que 40,9o/0 du total de la somme 
pollinique.

Le spectre pollinique d ’une aire de captage de 1 cm2, exposé durant 
cinq mois, reflète très fidèlement l’existence qualitative et quantitative des 
divers types de forêt des alentours de Praid. Les deux spectres (1983 et 
1984) reflètent le climax local le plus proche représenté par les querco- 
charmaies et les carpino-hêtraies (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 fidélité les aspects 
fondamentaux des circonstances dans lesquelles ont eu lieu la propaga­
tion et la sédimentation des masses polliniques: iis constituent en outre
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une preuve irréfutable de la valabilité et de l ’originalité des spectres pol- 
liniques fossiles et subfossiles.

Si l'on compare la participation (en p. 100) du pollen AP et NAP 
dans les spectres aéroplanctoniques de Praid avec les mêmes résultats 
obtenus des synusies des mousses de douze marais analysés (hormis les 
surreprésentations), on remarque que ces fréquences polliniques ne diffè­
rent entre elles dans la majorité des phytotaxons que de +5°/o. taux dé­
pourvu de signification dans l ’interprétation phyto-historique interna­
tionale.

Les présentes données sporo-polliniques actuelles, obtenues dans la 
partie nord-ouest du pays, offrent des points d’appui pour l’établisse­
ment de l’appartenance géobotanique du territoire investigué à l’étage 
némoral des feuillus. En tant que tel, le plateau volcanique Sovata— 
Praid—Dealu doit être considéré, dans son ensemble, comme une pro­
vince de la zone de forêt dans les limites de laquelle la végétation her­
beuse xerophile de type steppique a un caractère intrazonal.
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SUR QUELQUES DIPLOPODES DE LA PENINSULE 
IBERIQUE ET DU NORD DE L’AFRIQUE

T R A I AN CEUf \

SUMMARY. — On Some Diplopods from  th e  Ib e r ian  P en in su la  an d  
the  N o rth  of Africa. T he  p ap e r  p resen ts  th e  species: Macellolophus
cxcava tus  Verb, f r om Spain, w h ich  is also cited f rom Al yona ;  M. 
breuili  n.  sp. from  Cue va de la Dona T r in id ad  — Spain : O rigmatogona  
ja ce ta n o ru m  lagari n. ssp. from A vene de la Font del Jul i ber t  — 
.Spain, and  G lom crcll ina  cm ivo lvcns  africana,  n, ssp. from Hi Kef — 
Tunisia.

P O L Y D F S M O I D  К Л

Genre M a c e l l o l o p  h и s Verb. 1931

Le genre Macellolophus a été décrit par V e r h o e f f  comme genre 
unique de la famille Macclîolophidae, d ’après les quelques exemplaires 
que le prof. J. B o l i v a r  (Madrid) a collecté du lieu dit „Zabernos“ 
(Tabernes?) du sud-est do l’Espagne, mais sans connaître exactement la 
localité d ’où provenait le matériel qui a servi à la description de Лla- 
cellolophus excavatus. V e r li n e f f a hésité plus de 39 ans avant de pu­
blier son travail, p a r« ' qui' il doutait que cette espèce „tropicale“ aurait 
été vraisemblablement trouvée; cm Espagne. 1! ni' l’a fait qu’en 1931, 
lorsqu'il est entré en possession d'un individu g provenant de la loca­
lité espagnole' Cartagena, d'après lequel il décrit aussi Гечр>ce Macellolo- 
phus hispcinicus [10].

En 1968, H o f f m a n  [2j inclu dans cet intéressant genre Polpdes- 
mus diadema, que G e r v a i s avait décrit en 1836 des environs du Gi­
braltar. H o f f m a n  est d’avis que cette espèce appartient certainement 
au genre Macellolophus et qu’clle pourra même' représenter un ancien 
synonyme de l’une des deux espèces de V e r h о о f f , mais il ne fait 
aucune mention sur Macellolophus panousei décrit par S c h u b a r t en 
1961 de Talasse M’Tane — Maroc [6].

En ce qui suit, nous signalons la présence de M. excavatus égale­
ment dans le nord de l’Afrique, on Algérie, et nous donnons la descrip­
tion de l’espèce nouvelle Macellolophus hreuili trouvée dans une grotte 
toujours du sud de l’Espagne. *

* Université de Chij-Napoca, Chane  d o  i ï i c d o g i c ,  l a b o r a t o i r e  de Z o o / o ç / i e .  .IÍ00 Cluj-Napoca, 
Roumanie
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Maccllolophus cxcavatus  Vorh. 1931

Nous avons identifié ce-tte intéressante' espèce' dans la collection 
„Biospeologica“ de l’Institut de Speologie de Cluj-Napoea; elle provient 
de la Grotte1 des Beni-Add, située' au voisinage de la commune d ’Aïn- 
Fi'z/.a, canton de Tk'mce'n, départe'ment d ’Oran — Algérie. Altitude: 
1100 m. Vingt exi'mplaires, dont 5&S, 10 ŞŞ et 5 juvenile's, ont été col­
lectés le ; i mai 1919 par C. A r a ni b о u r g e't R. J e a n  n о 1 (Biospeo- 
logitca 1017) 13i.

11 convient de> remarque'r que1 ce'ttc' espèce, que' V c r  li о i' f f con­
sidère comme “ treepicale", est une' fenne1 épigée en Espango e't caverni­
cole1 e>n Algérie', quoi-qu’il est possible que les recherches futures démon­
trent qu ’e'lk' vit ici en dehors de'S grottes [8].

On doit mentioned le fait que1 les gonopodes (Fig. 1) des exemplaires 
algfrii'ns se■ caractérise'nt par le fait que leur partie1 terminale (le solé- 
nontérite) est moins courbée1 et que le1 petit lobe sousterminal est plus 
<4re>it. De1 mérne, le solénomérite1 du télopodite gonopodial, délimité par 
le pli (.r), n ’est compris quo 11 ■_> fois dans la longueur du gonopode 
tandis que chez k's exemplaires espagnoles, cette région esst comprise1 
dentx fois dans la longueur du roste du télopodite gonopodial.

Maccllolophus excavaţii* Yerh. 1931 doit donc être considéré comme 
une1 espèce nouvelle pour la faune de1 l’Algérie1. On peut affirmer que 
U* sud de l’Espagne représemte1 probablement la partie1 la plus septen­
trionale de Faire de distribution du genre Maccllolophus, qui pourra 
être1 mieux représenté dans la zone1, moins étudiée, du nord-oue.'st de1 
l’Afrique.

Maccllolophus breuili n. sp.

Mâle : longueur -- 12 mm; largeur 2.5 mm. Femelle: longueur =  
=  1-1,5 mm; largeur == 3 mm.

Ont <4é collectés 18 exe'inplairos ((> ÿÿ  et 12 ŞŞ ) de la Cueva de la 
Dona Trinidad, située à mi-chemin entre1 Carratraea et Ardales, termine 
municipal d ’Ardales, partide de Campillos, provincia de Malaga, dans le 
sud de1 l'Espagne1. Legg. H. B r e u i 1, le 16 mars e't 27 avril 1918 (Bio- 
speologica 932).

Le1 corps, formé de 20 segments, est d ’une couleur terrouse, avec de 
faibles nuances de rouille1 plus claire que chez Л/. cxcavatus. Sur tout 
le corps, y compris la tête, on observe1 de nombreux petits tubercules, 
dont la disposition est biem irrogulièro. La tête est en grande partie 
couverte par l 'énorme bouclier cervical, lui imprime1 une1 position vem- 
trale e't non pas en prolongement du corps. Comme d'habitude, les an­
tennes ont tes articles 2- -5 relativement courts et de la même longueur, 
tandis que le- 7-ème article est évidemment plus long. Comme chez 
l'espèce précédent te1, le bouclier cervical est grand, de forme demi-circu­
laire, avec les bords relevés, ceux-ci dépassant antérieurement et laté-
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F i g .  1. M acellolophus ex cav atu s V e r b .  
1 9 3 ! .  Gonopode gauche d 'u n  exem plaire 
£ d ’Algérie, vue postérieure, x  — Pli 
d é lim itan t le so lénom érite de la région 

basale du  télopod ite  gonopodial.

F i g. 2. M accllolohus breuili n . s p .  
Gonopode d ro it d ’un exem plaire ÿ 
de la Cueva de la Dofla T rin idad  

d ’Kspagne, profil in terne. 
x  — Même signification que pour la 

Fig. 1.

râlement la tête. De même, 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 l’espèce précédente, une 
constitution bien simple (selon V e r  h о e f f, ils seraient secondaire­
ment simplifiés), en se caractérisant par l’absence d’une branche latérale, 
à savoir le tibiotars gonopodial. La partie terminale (le solénomérite) a 
la forme d ’une lame faiblement bombée, pourvoue à son extrémité d ’un 
petit entonnoir dans lequel s’ouvre le canal séminal gonopodial. La partie 
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, pénètre assez profondément 
dans la zone coxale du canal séminal.
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Affinités: la distinction en­
tre M. excavatus  Verb. 1931 
et M. breuili n.sp. peut faci­
lement être' faite non seule­
ment par la taille plus faible 
de cette dernière, mais aussi 
par la conformation des gono- 
podes. On ne peut pas faire1 
de références en ce qui con­
cerne Л/. hispaniciis Verb.
1931, qui a été insuffisamment 
décrit d ’après un seul exem­
plaire Ş , quoique H o f f ­
m a n  [2] est d ’avis qu ’il ne 
serait pas surprenant de con­
stater, lorsqu’on arrivera a 
connaître les caractères du 
mâle, que M. hispanicus appar­
tient en réalité à un genre à 
part [4]!

Tous les quatre? (trois) espèces : M. excavatus, M. hispanicus?, M. 
diadema et Л/. panousei [6] sont des formes épigées, tandis que M. breuili 
est, peut être1, cavernicole (Fig. 3 — carte).

A S C O  S P E R M O P H O R A  

Fam. A n t h  о g о n i  d a e 

Origmatoqona jacctanorum lagari n.ssp.

Longueur =  6 mm ; largeur =  0,5 mm. Trois exemplaires (1 ÿ, 
1 ÿ ,  1 juv.) ont été collectés de l’Avenc de la Font del Julibert Vimbodi, 
Tarragona, le 17 janvier 1971. Leg, A. L a g a r.

La coloration du corps est semblable à celle de la sousespèce typi­
que Origmatogona jacctanorum jacctanorum  Mauriès 1904, à l’exception 
d'une bande brune, transversale, située entre les deux champs triangu­
laires d’ocelles. Le bouclier cervical n'a que 4 tubercules sétigères. Com­
me d’habitude, les tergites ont 3 +  3 soies longues. Sur les tergites on 
peut observer un faible réseau.

Les gonopodes antérieurs (Fig. 4) ont les angiocoxites (a) fortement 
allongés du côté distal, avec les pointes courbées en sens postéro-médial 
et relativement aigues, de sorte qu ’ils ne se touchent pas, que par leurs 
bases [4]. Les lames postérieures, qui ne sont soudées ici que par la 
partie basale des angiocoxites, ont les zones terminales (x) nettement 
distinctes par rapport aux angiocoxites et différenciées: une partie api­
cale large, demi-circulaire, courbée vers son milieu et pourvue à l’ex-

Repqrtition du genre M a c t  11 o l o p h u s
L M emovolus Verb.
2. H. hitpowcus7 V«rh 
3 bl. riiadtma 0*rv. Г 

H. ропоте; Schub.
5. H. breuili n.sp.

1931
1И1

»36
1960

i е ж и

4E0fT£**AHEE-

<D

I1' i R. 3. R e p a r u t i o n  d u  g e n r e  M acellolophus V e v h .  
193t.
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L  i " ,  4 5 .  ( í r i i g i i n t t m g o v a  j . u v t c m - t  n m  h i l a r i  m m / b  4 - Г-i« г  j , '  m  p  ( ü n l ,  v u e  }>c M c-
r i c u r e .  a Л m . ; i o e o : d U ‘<. / - I ’ •■ >]< n u . r . t . s  ( l e s  t e l o p o d i t r s .  / (. m ţ s o e o . ’J t i  s  a n t é n i n r s .
/ ’ K e u f b .  m e n t s  j . K i r a m é d i a u s .  in M e m e  o j x . q u e ,  /  -  L o d e  t r i s m u i l n u ' c .  Д’ -- P a r t i e  

t e r m i n a l e  d e  l a  l a m e  p o s t é r i e u r e .  5  ( ' . о п о р е  d i s  p o s t é r i e u r s  i p a r a i m u l  p o d e a ) .

lérieur d’un óperon conique', arrondi, sous lequel se trouve un lobe trian­
gulaire large et une partie' basale soudée après l’angiocoxite.

Les colpocoxites antérieurs (l), situés entre' les angiocoxites (a), se 
présentent comme' deux pièces haute's et larges, avec les pointes re­
lativement aigues, ayant chacune une zone (m) opaque'”.

Le syncolpocoxite postérieur, placé plus bas, est fortement bombé, 
étant pourvu dans sa partie' distale1 de deux ronflements paramédians 
f/’j, flanqués de deux prolongements (i) — assimilés aux télopodites - - 
qui sont ici larges, aigus et à orientation divergente1. A l'encontre' de; la 
sousespèce O. j. jcicetanorum Mauriès entre ces doux renflements il y 
a un lobe arrondi, évidemme'nt poilu.

Les gonopodes postérieurs (Fig. 5) ou les paragonopodes sont rudi­
mentaires, étant formés comme d ’habitude' dans ce genre, de seulement 
trois articles.

Chez la femelle, les e-araetères sont fort semblables à ceux de la 
sousespèce typique, les petites différences étant non significatives.

11 est intéressant de mentioner que, en 1975 ( ? ) ” dans lo travail 
,,Diplópodos cavernicoles puevos y рос о cocidos d’Espafía . . J. P. * **

* Afin de rendre plus facile la com paraison  avec la sousespèce typique O. j. 
jc icetanorum, nous avons ind ique les différentes part ies  des gonopodes avec les 
mémos le t tres  que M a u r i é s [41.

** Le t i ré -à -p a r t  ne contient pas l 'an n ée  d'apparition ni le t i tre  de la revue
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M a u r i è s  et M. V i г о n t c signalent (p. 115) la présence dans la 
même grotte (Avene de la Font del Julibert), de laquelle provient notre 
sousespèce Origm atognna jace tanorum  lagari, non pas d ’une forme nou­
velle, mais bien celle d ’O. jacetanoruni  Mauriès 1964 (c’est-à-dire la 
sousespèce typique O. j. jaceianorum); il convient donc de revoir les 
gonopodcs de l’exemplaire 5  collecté par M. R o d r i g u e z ,  le 10 avril 
1971. Il faut noter aussi le fait que, dans le travail comprenant la de­
scription de l'espèce O. jacc tan oru m  [4], celle-ci est encadrée dans la 
famille Xistrosomiücie, tandis que plus tard, après 1970, elle est enca­
drée dans la famille Anthogoniclae (sans aucune explication).

Afin de mieux relever les différences, nous donnons ci-dessous la 
parallèle des caractères distinctifs des deux sousespèces:

Origmatogona jacc tanorum  jacelano-  
rurn M auriès  11HÍ4 [4]

— longueur ;; ii,r> m m ; la rgeur  — 
0,i) mm;

— sans b an d a  b ru n e  en tre  les deux 
cham ps oceüaires;

— les gonopodcs an té r ieu rs  ont les coi- 
poeoxites sveltes, avec les pointes re la ­
tivement a rro n d ies  et la zone opaque 
re la t iv em en t  peu développée;

— les lam es postér ieures  des angioeo- 
X ites ont trois  formations. ' u n e  dent 
a.pieale, une  sousapieale  e t  une  laine 
hyaline  dentée;

--- en tre les deux renf l e ments párám é-
(U -пе de. 1 ■ ! face pesté: delire de l 'an-
:, ioro \ ite il n ' y  V,.ucime form ation

— les le ux prolongomo nts qui fl an-
q u an t le‘S n mile:. liants d.0 l’angin;■fixité
sont courts;

— dans la part ie basait \  posté. éeure
de angioeoxito il y a deux crèles for­
tem ent ehit inisées (p);

— sous ces crêtes il y a deux p ro lon­
gem ents  p a ram éd ian s  (g).

O rigmatogona jacc tanorum  lagari n.
ssp.

longueur ■■ (i mm ; la rg eu r  =  0,5 mm;

— avec u ne  large  b a n d e  b ru n e  en tre  
les deux ch am ps ocellaires;

— les gonopocles an té r ieu rs  on t les 
colpocoxitcs larges, avec les pointes r e ­
la t ivem en t  aigues et la zone opaque  plus 
dévelopée;

— les lam es postér ieures  des angioco- 
xites n 'on que  d eu x  form ations:  une  la- 
nu- dem i-c ircu la ire ,  courbée  .au milieu, 
pou rv u e  d 'un  (‘peron conique et d 'un  
lobe large;

— entre* les doux ren f lem en ts  p a ra m é ­
dians de la facq p osté r ieu re  de l'ars- 
giocoxite il у a un  lobe arrond i,  poi­
lu;

— los deux  p ro longem ents  qui f lan ­
q u en t  les ron f lem en ts  de l’angiocoxite 
sont longs et d ivergen ts;

— dans  la p art ie  basale, postér ieure  de 
l’angiocoxite  il n'y a pas de crê tes  ch i­
ti ni sees;

— les doux pro longem ents  p a ram éd ian s  
m an q u en t .

Comme son congénère Origmatogona catalonicum Ribaut, décrit 
! ou jours de la province de Tarragona, la sousespèce O. j. lagari est une 
formt' également cavernicole, malgré le fait que la sousespèce typique 
paraît être — conformément aux affirmations de son auteur — une for­
me épigée.
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P L E S 1 C) C E R A T Л

Fam. G l о m e  r i d a e (sensu Mauriès 1975) [5] 

Glomerellina convolvens africana n. ssp.

Mâle: longueur =  5 mm; largeur =  2 mm. Femelle: longueur =  
7 mm; largeur -- 4 mm.

On été collectés 6 exemplaires: 1 j  +  3 juv. le 6 janvier 1909 et 
1 ÿ +  1 ?  le 25 avril 1909, de la Le Kef (El Kef), Tunisie, avec la m en­
tion End. (probablement endogé). Le nom de collecteur n’est pas m en­
tionné. L’échantillon ne fait pas partie de la Collection „Biospeologica“ , 
mais il est inventarié à côté d ’autres diplopodes dans le bocal portant 
le numéro 69 de cette collection [1].

La couleur du corps est fortement altérée par la longue conservation 
en alcool; les tergites sont à peu près transparents, ce qui empêche de1 
faire une comparaison avec la sousespèce typique Glomerellina convolvens 
convolvens Verh. 1910, décrite d ’Italie [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 dépourvu 
de stries transversales.

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

La 18-ème paire de pattes du mâle se caractérise dans ce genre par 
le très grand développement des coxae. Celle-ci sont ici évidemment 
plus grandes, avec l’angle latéral (externe) nettement arrondi et non pas 
aigu (Fig. 7), comme chez la sousespèce typique d’Italie.

Les télopodes de la 19-ème paire de pattes du mâle (Fig. 8) ont gé­
néralement le même aspect que chez la sousespèce typique. Les préfé­
murs des télopodes ont pourtant la .face postérieure visiblement g ranu­
lée; de même, les tarses ont sur la moitié distale de la face interne de 
nombreux petits tubercules, ce qui constitue une caractéristique de cette 
sousespèce. 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 V e r h о e f f ([9], Fig. 265, p. 667!t). 
Les deux prolongements latéraux du syncoxite sont relativement longs 
et ont les points très poilues et faiblement courbées en arrière; tout 
le syncoxite est couvert d ’un fin poil. Enfin, la fente inférieure du syn­
coxite est très profonde et a la forme d’une ogive, tandis que chez la 
forme italienne elle est à peine esquissée.

Affinités: Le genre Glomerellina Silv. 1908 jusqu’à présent endémi­
que en Italie et les îles avoisinantes et représenté par G. laurae Silv.

* I l  p a r a i t  q u e  V  e  r h  о  c  f  f <1 i n d i q u é  d  u n e  m a n i è r e  e r r o n é e  l e  s e n s  d e  i a  i n j u r e  q u ’i l  d o n n e ,  
c a r ,  q u o i q u ' i l  e s t  é v i d e n t  q u e  c e l l e - c i  r e p r é s e n t e  l a  l a c e  p o s t é r i e u r e  d e s  t é l o p o d e s ,  i l  é c r i t :  , , v c m  v o r n  
b e t r a c h t e t * .
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l ' i g. <> — 8. O lo jiu rc llina  cunvolvens africana i/..ţs/>. 6 — P a tte  gauche de la 17-ème paire 
chez le m âle. 7 — P a tte  d ro ite  de la 18-ème paire chez le m âle. 8 — M oitié d ro ite  des 
télopodites (19-ême paire de p a tte s) chez le m âle, vue an térieu re  d 'u n e  exem plaire de T unisie-

1908, G. convolvens Verh. 1910 et G. molisia Verh. 1932 [11] est com­
menté par S t r a s s  e r  [7], qui montre que les différences entre ces 
..formes4’ peuvent être incertaines.

On observe facillement qu’il y a une ressemblenee frapante avec la 
sousespèce typique Glomerellina convolvens convolvens Verh. Les ca­
ractères distinctifs entre les deux

Glomerell ina convo lvens  convo lvens  
Verh. 1910 [9J

— longueur: о =  4,5 m m ; $ =  5,5 mm ;

— les pa t te s  de la 17-ème p a ire  du 
m âle  son t para l lè les  et po r ten t  u ne  pe­
ti te  soie te rm ina le ;

— la 18-ème p a ire  de pa ttes  du mâle 
a les coxae grandes , avec les bords 
ex te rnes  fo rm an t un angle  aigu;

— les té lopodes on t la face an té r ieu re  
des art ic les  glabre, à l 'exception  des 
p ro longem ents  d ig i taux  des fém ures;

— les art ic les tu r sau x  ont la face in te r ­
ne  de la moitié dis ta le  lisse;

sousespèces sont les suivants:

G lom erell ina  convo lvens  afr icana  n. 
ssp.

— longueur:  o = 5  m m ; $ =  7 m m ;

— les pa t te s  de la 17-èntt> pa ire  du 
m â le  sont d ivergen tes  et dépourvues  
de soie te rm in a le ;

— la 18-ème pa ire  de pa t te s  du m âle  
a les coxae v is ib lem en t  p lus  g randes  
e t  à bords  ex te rn es  a r rond is ;

— les té lopodes on t la face an té r ieu re  
des articles, y com pris  du  syncoxite, 
p lus  ou moins poilue;

— les ar t ic les  ta r s a u x  p o r te n t  sur  la
face in te rn e  de  la moitié d is ta le  de
n o m b re u x  p e ti ts  tubercu les ;
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— les faces postér ieures  des p ré fém u rs  
sont lisses;

— les p ro longem ents  du syncoxite soni 
re la t iv em en t  courts;

— la fente  in fé r ieu re  du syncoxite  e-t 
peu  profondix

— les faces postérieures  des p ré fém u rs  
sont m icrogranulées;

— les p ro longem ents  du syncoxite  sont 
re la t iv em en t  longs et fa ib lem en t co u r­
bés en a rr ié re ;

— la fent;> in fér ieure  du syncoxite  est 
très  p rofonde  et a la form e d 'une  ogi­
ve.

Comme d ’autres diplopodes et certains représentants d ’autres grou­
pes d’animaux, cette espèce, considérée jusqu’à présent endémique' en 
Italie (par sa sousespèce typique G. convolvens convolvens), prouve une 
fois de plus (par G. convolvens africana) pour la première fois dans la 
faune de Tunisie, l’existence dans le passé géologique éloigné d’une liai­
son entre la Sicilie et l’Afrique du Nord.
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FIELD RESEARCHES ON THE BEHAVIOUR OF THE EUROPEAN 
CORN BORER, OST RÍNIA N U BI L A U S  HBN. (LEPI DOPTERA:

PY RALID AE), IN RELATION TO SYNTHETIC PHEROMONE
BLENDS
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SUMMARY. — Data concern ing  field re searches  on E uro p ean  corn bo­
re r  synthetic: p h erom one  blends in the  C lu j-N apoca zone (N orth-W es­
te rn  R om ania) a re  p resen ted .  97:3 Z /E l l - t e t r a d e c e n y l  ace ta te  a t  50 u g 
dose w as the  best blend cap tu r in g  th e  la rgest n u m b e r  o f  Ostrinia  
nubila lis  m ale  m oths  w ith  a good specific ity. T h ere  w e re  no s ta tis ­
tical d ifferences w h en  the  tw o basic co m pounds  of th e  p h e ro m o n e  w ere  
placed both on the  sam e su p p o r t  an d  on d is t inc t  ones. T he  efficacy 
of syn the tic  phero m o n e  baits  w as  sh o r t  (3—4 days). T e trad ecy l  ace- 
tali'  (14:Ac) had  no effect on cap tu re  size. E9-te tradeeeny l ace ta te  
(E9-14.Ae), an o th e r  c rude  phero m o n e  com pound [9], inh ib ited  alm ost 
s ta tis t ica lly  significan tly  th e  m ale  catches, bu t  11-tetradecinyl aceta te  
(11— 14 i Ac), cited as in h ib i to r  [12], h ad  no s ignificant inh ib i to ry  effect, 
a t  the percen tages tes ted  here. C atch  n u m b e r  increased  fro m  th e  low 
size p lan ts  to tile corn p lan ts  and  inside the  corn field, p ro v in g  th e  
role of the  corn p lan ts  as a p lace of sex  m eet ing  an d  egg-laying foi- 
о. nubilalis .  T he  re la t ion  b e tw een  catches and  y ield  losses caused by 
the E uropean  co m  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 ohgophagous 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].

Tlie modern strategies in controlling this pest involve more and 
more the use of pheromones. The pheromone traps 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 biological methods.

A n g i  a d e  [2] quotes data according to which cis (Z) 11-tetrade- 
cenyl acetate was found to be a sex attraetant for Argyrotaenia veluti- 
nana and had a stimulating effect on O. nubilalis males. K l u n  and 
R o b i n s  о n [13] demonstrated an increase of male attraction if small 
amounts of trans (E) 11-telradecenyl acetate were added to the Z isomer.
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Chemical analysis of the crude pheromone extract s h o w e d  t h e  pre­
sence of 4 compounds: Z ll- te tradecenyl acetate ( Z l l—14:Лс), E l l - te t ra -  
docenyl acetate (Ell-14;Ac), E9-tetradecenyl acetate (E9-14:Ac), and tetru- 
decyl acetate (14:Ac) [9]. Laboratory and field researches proved that Z 
and Ell-14:Ac have an attractive role for O. n u b i l a l i s  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. n u b i l a l i s  with various synthetic sex pheromone blends. I t  con­
cerns: the ratio of pheromone compounds with optimum attractivitv for 
the European corn borer, posting our zone; dose effect on attractivitv; 
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.

M ateria ls  an d  m ethods. R esearches w ere  carr ied  out on corn fields n ea r  Cluj- 
Napoea (N orth -W este rn  R om ania) in 1987. T h e  e x p e r im e n t  used 14 p h e ro m o n e  
b lends (Table 1), f rom  w hich 13 v a l i a n ts  w ere  т ;к ! е  and  tested by random ized  
blocks (Pig. 1 a, b). K ad i  v a r ia n t  w as repl ica ted  5 times, each tim e deeper  inside 
the corn field, following the  plot diagonal, in  o rder  to  e lim in a te  the inf luence  of 
a possible g roup  a rra n g e m e n t  of the  borer  populations. S ix ty-f ive  baited  tr ap s  
w ere  run  on the  whole. T he  d is tance  be tw een  th e  t r a p s  on th e  same row  w as 40 in 
and  10П m  be tw een  rows. The t r ap s  used, s tandard-s ize ,  M ontedison type  (Tetra- 
t rap ) ,  m ade  in the  C lu j-N apoca  In s t i tu te  of C hem istry , w ere  hung at 1.25 m above 
the  g round  on w ooden  supports .  Л b a it  w as  p laced in the  cen tre  of the  sticky

T a b l e  1

Pherom one h lrlids tested in O strin ia  nubila lis 
(v a rian ts  X , -  X 10 were com bined as in b'ig. 1 b)

C om pound p ro p o rtio n  : D ose/ba it
aria nt

Z l l  —14 :: Ac E l l - 1 4  : Ac 14 : Ac E 9 - 1 4  : Ac 1 1 -1 4  : Ac (Wi>

N 1 97 3 10 _ _ 15
X, 97 3 10 — — 50
N3 97 3 10 — 100
X4 97 3 10 — — 500
X 5 3 97 10 — — 100
Xe 50 50 10 — — 100
X, 100 — — — 100
-'S — 100 — — — 1
X, — -- 100 - 1
N 10 — — — 100 1
x „ 97 3 — — -- 50
Xi2 3 97 1000 — 1100

97 3 1000 -- — 1100
Nu 97 3 1000 - - 1050
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1' i g. I. T r a f >  l a v i n g  s c h e m e  o f  t h e  t e s t e d  v a r i a n t s  i n  t h e  ( h t j - N a p n e a  a r e a  
( N o r t h —  W e s t e r n  R o m a n i a ) .

bottom p lato  of each trap . It consisted of a ru b b e r  s to p p er  on w hich the  form ulat­
ed phero m o n e  com pounds  w ere  applied  in ind ica ted  doses (Table I). The  p h e ro ­
m one  com pounds  w e re  svnthetized  in the  C luj-Nnpoca Ins t i tu te  of C hem istry  by 
using an orig inal m ethod  |5], G as chrom atographic analys is  (OV 17.2 m x  4 m m  Ar
0.25 a t  18Ü°C, t R =  20.6 min.) ind ica ted  95% p u r i ty  of the  compounds. Isom er r a ­
tio w as estab lished  by m ean s  of cap il lary  column gas ch ro m ato g rap h y  (CW 20 M — 
50 m, J70°C, 140 KN/rn2, Z : tK _:9.4 min., E : t K =-9.0 min.), ind ica ting  over 99.8° , 
isomer purity .  Before applica tion  on s toppers,  th e  p h erom one  com pounds  w ere 
dilu ted  in d ich lo rom ethane .  Baited  tr ap s  w e re  .placed in the field on 2 Ju ly , a few 
days a f te r  th e  beg inn ing  of th e  fl ight reco rded  in a w a rn in g  cage. Each t r a p  was 
checked twice a week, counting  and  rem oving  the cau g h t  moths. T he  baits  and 
sticky plates were changed afte r  two w eeks (17 July), and  15 traps,  on which the 
inhib ito ry  effect of E9-14:Ac and  11 — 14; Ac w as w atched, funct ioned  with, the 
same baits d u r ing  th e  w hole tes t period (2 Ju ly  — 2 August). Data w ere  s ta tis ­
tically analysed by using the ,,t" test.
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Table 2

N u m b e r *  o f  O .  m t b i l a l i s  m a l e s  e a p f u r e d  w i t h  t h e  p h e r o m o n e  v a r i a n t s  t e s te d

N u m b er of m ales cap tu red  on :
V a r i a n t -------------------------------------------------------------------------------- T o ta l D.M. D.M.

в .V II 8.V II 13ЛТ1 17ЛТ1 2 2 .V II2 5 .V II 2 9 .V H 3 .V III

% 7.0 0.6 1.2 0.8 10.2 3.2 1.2 0.2 24.4 0.82 2.46
X . 8.6 1.4 1.6 0.2 21.8 3.2 1.6 0.4 3 8 . 8 1.29 4.29

8.8 1.2 1.4 2.0 13.0 6.4 1.0 0.2 34.0 1.11 3.11
% <) 9 1.4 2.6 1.2 11.0 2.6 0.6 0.6 22.2 0.74 2.06
•V 0.6 0.0 0.8 0.0 0.0 0.0 0.2 0.0 I.« 0.05 0.08
% 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.2 0.01 0.0(1
N ,i 4.4 1.8 1.4 0.4 13.2 6.4 2.6 0.2 30.4 1.01 2.51
% 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.01 0.00
% 3.4 2.0 2.6 1.2 16.0 3.8 2.4 0.8 33.0 1.10 3.49

4.5 2.5 2.8 0.5 13.5 6.7 2.5 0.0 33.0 1 . 1 0 2.57

X , -Í- 3X 8 4.0 0.6 1.4 0.2 1.8 1.2 1.4 __ 10.6 0.41 1,33
X , +  3X 8 +  (1 —5)X s 0.6 0.0 1.4 0.2 0.4 0.2 0.2 — 3.0 0.12 0.20
X + 3X 8+ ( 1 - 5 ) X 10 1.2 2 2 1.2 0.6 1.0 0.0 0.4 - 6.6 0.25 0.40

•  I t  r e p r e s e n t s  t h e  m e a n s  o f  5  r e p i i e a t e s .  D . M .  — D a i l y  m e a n s  . M e a n  n u m b e r s  o f  m a l e s / t r a p / u i g h t  f o r  
t h e  w h o l e  c a p t u r e  p e r i o d .  D . M .  ^  ; ^  ~  M e a n  n u m b e r s  o f  n u i l e s / t r a p / n i g h t  f o r  t h e  f i r s t  c h e e k s  p e r f o r m e d  o n  t h e  

3 r d  a n d  4 t h  d a y s  a f t e r  l a y i n g  t h e  b a i t s .

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

I. Aspects concerning the pheromone compounds, a) Optimum ra­
tio of Z and E l l —14:Ac isomers in the synthetic pheromone blend. The 
variants N3, N5 and N6 (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%) were caught with 97:3 Z /E l l— 14:Ac; 
Z /E l l— 14:Ac in the ratio 3:97 caught 4.45% and in the ratio 50:50 
caught only 0 .5 5 1% 0f the males. These data show a genetically stable Z 
pheromone strain  [4, 10], occurring in the tested zone. Our results corres­
pond to those communicated for 1973 and 1974 from the same zone [13], 
when 96.5o/0 and 96.6% 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 + sm a ll  amounts of Z 
pheromone is restricted to Italy [4, 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 (N7 +  3NS), 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 
the number of the males caught.

b) Dose effect  on attractivity . S ta rt­
ing from previous unpublished data of 
our research group on the capture of O. 
nubilalis, whore 97 : 3 Z /E l l— 14:Ac blend 
was found to be more attractive, we test­
ed the dost' effect on attractivity for this 
ratio only. Four doses were used: 15.50,
100 and 500 ug, representing the variants 
N,, N2, N-, and N4, respectively (Table 1).

Statistical analysis of the results ob­
tained in these variants (Table 2) u as 
made both for the whole capture period 
(Fig. 2, shaded part of the columns) and 
for the first check period after laying the 
baits (Fig. 2, whole height of the columns), 
because of the quick decrease of bait ef­
ficaciousness, which we observed during 
the tests; we shall detail this aspect in an­
other part of this paper.

The traps baited with 50 ug synthe­
tic pheromone captured the largest num ­
ber of males we recorded, this being the 
optimum dose according to our findings.
The catch number decreased with dose 
increase. Literature data show that va­
ried pheromone doses have been tested on O. nubilalis. K 1 u n and 
R o b i n s o n  [12] and О 1 o u m i - S a d  e g h i  et al. [15] used the dose 
of 14 ng pheromone mixed with olive oil and applied on filter paper, the 
baits being changed daily. K l u n  et al. [7], K l  u n  and co-operators [8] 
and S h o w e r s  et 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 tig 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 pg [3], at 300 ug placed on ortho­
silicon rubber septa [6], at doses of 1.000 and 10,000 gg put on rubber 
and polyethylene [2]. V o i n y a к et al. [25] indicated the 2.000 ug dose 
as having the best catches. We also captured male moths with the 500 ug 
dose, bu t at a significantly lower level as compared with the 50 ug dose 
catches.

c) 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 TBble 2 show an 
important decrease in the number of males caught after the first check

F i g. 2. D a i l y  m e a n s  o f  m a l e s  p e r  
t r a p  r e l a t e d  to  O strin ia  nub ila lis  s y n ­

t h e t i c  p h e r o m o n e  d o s e .
Shaded p a r t  of th e  colum ns — D aily 

m eans over th e  w hole period. 
W hole h e ig h t of th e  colum ns — D aily 
m eans in th e  period u n til f irs t check 

a fte r lav ing  th e  baits. 
C olum ns m arked  w ith  th e  sam e 
le tte r  are no t sign ifican tly  d ifferent 
a t  5 " и level according to  th e  “ t"  

te s t.
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period of the traps, 3 -4 days after the bait laying. This was the case of 
all effective variants (with 97:3 Z E 1 1 -  14:Ae) including the best dose 
(50 fig). Statistical analysis indicates significant differences between the 
first catches and the' following ones. It results that synthetic O. nubilalis 
pheromone baits lose very quickly their ability to attract mall's regardless 
of the pheromone' dose. This conclusion may be consolidated and argued 
with the results described by K e n n e d y  and Л n cl e r s о n [6] who 
found statistical!}' 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 catches 
was inversely correlated with the time the traps were kept in field. 
C a r d é  ' et al. [3] also point 'd oui unaccountable statistically signifi­
cant decreases in the number of caught moths, although adult moths 
could bo observed close to the traps. A n g i  a d o  [2] captured 92 of the 
102 moth males he recorded in the first two checkings, performed every 
5th clay (the experiment lasting 23 days), although he used the 10,000 ug 
close. With the 1,000 ug dosi', 37 of the 44 moths captured were recorded 
in the first 5 days. In other papers, daily change of the baits was com­
municated [12, 13, 15].

. We are interested whether the natural sex pheromone 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 ecological and physiological factors, 
others than sex activity, the quick loss of .pheromone efficacy may be in­
terpreted as an adaptive reaction of the species in order to avoid self 
disorientation. Further  field researches with natural extract pheromone 
should be done for understanding this aspect.

d) Role of tetradccyl acetate (14 : Ac). Tctraderyl acetate, a crude 
natural pheromone compound, was tested in a close' natural ratio (10 eg 
in 110 ;ig pheromone blend) and in a larger dose' (1,000 ng in 1.100 ug 
blend) and compart'd to Hie pheromone with no 14: \c, representing the 
variants N... N , , and NM, respectively (Table 1). Statistical analysis of 
data (Table- 2) for these varianta showed no significant differences (Fig. 3). 
Consequently. 14:.\c  does not influe-nec the- number of males captured in 
traps with Z /E ll  M:Ac. Tin's .veewds with K i n n  el al. [11] who, by 
laboratory and field researches on the role of pheromone- compounds, 
registered in males similar percentages of response to pheromone both 
with and without 14:\c. K o c h  a n s к y et al. [14] also used 14:Ac in 
studies on the F strain of the Europe-an corn borer in USA, without re­
marking any .statistical difference's in capture size related to this com­
pound. This compound may have a role1 in a courtship behaviour phase.

e) Role of EO-tetradecenyl acetate (E9— 14:Ac). Statistical analysis of 
the results of variants NT +  3N„ emel NT-f 3NJ; +  (1—5)N(, (Table 2) revealed 
the inhibitory role of E9-14:Ac, cited as a crude natural pheromone com­
pound [9]. The inhibition of male- attraction to ZE11 — 14:Ac induced by 
E9— 14:Ae approaehi'd the 5ü/,;, significance level in our tests (Fig. 4).

E9--14:Ae had been previously presented as an inhibitor by K l u n  
et al. [12]. They showed that this compound inhibited male? attraction
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P i g .  3. 1 4 :  . i f  r//ccí fii t h e  O strin ia nubikilis m a l e  c a p t u r e s  i n  t r a p s  b a i l e d  w i t h  9 7 :  3
Z Í H 1 1  - 1 4 :  A c .

X — Mean of 5 replicates, a — Values not differing at Г — 0.05 according to the “t"
test.

J u l y

!•’ i ц. 4. E 9 -  14: Ac and 1 1 - 1 4  \ Ac effect on the Ostrinia nubilalis male attraction by 9 7 :3
Z ifA  I - 14: Ac.

X — Alcan of 5 replicates.
Columns marked with the same letter are not significantly different at 5% level according

to the “t ” test.
* The difference approached the 5% signifie; nee Uvel.

when used in mixture with any other pheromone compound, and produc­
ed a progressive decrease from 14.2 to 2.2 males per trap, when increas­
ing its dose from 0 to 9 ug. These authors also showed that E9—14:Ac 
w as a strongly suppressing element of copulation in the natural borer
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T a b l e  3

C a p t u r e  s p e c i f i c i t y

Species
Males captured in variants

W N, X3 X, X ,  * X, * X n x 12 *̂ 13 x 14

(). nubilalis 122 194 170 111 8 1 152 1 165 132
Other species 4 5 6 4 33 6 1 7 7 1

Specificity % 96.52 97.42 96.47 96.40 19.50 14.30 99.35 12.50 95.16 99.25

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

f) Role of ll- te tradecinyl 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 К 1 u n and R o b i n s o n  
[12] as a possible inhibitor of pheromone attraction. In our tests (NT +  
+  3N8 +  (1—5)Nlft 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—5°/o 11 — 14;‘ Ac and, therefore, our results are not 
quite comparable to theirs.

g) Specificity of the. pheromone, capturer. 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 E l l  — 14:Ac ratio. The best 
specificity was obtained for the 50 ug pheromone dose variants (N,,, N n , 
N l4). Among captured species other than O. nubilalis, the great number 
of caught moths belonged to Autographa gamma (Lepidoptera: Noetuidae), 
which developed large populations under the conditions of 1987, the cap­
tures being therefore considered as accidental.

Concerning O. nubilalis pheromone specificity, К 1 u n et al. [7] 
showed that the two basic compound isomers, Z and E l l —14:Ac, also a t­
tract in definite proportions other Lepidoptera species: Argyrotaenia ve- 
lutinana (to pheromone containing up to 7n/o E isomer in Z l l —14:Ac), 
Ostrinia ohumbratalis (to 50:50 Z .E l l— 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 tha t  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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O strin ia  nubila lis c a p l u r o s  w i t h  o f i e e l i v e  p h e r o m o n e  v a r i a n t s  r e h i le i l  (o  t r a p  p o s i t io n  
o u t s i d e  o r  i n s i d e  t h e  c o r n  f ie ld

Table 4

D istance from  th e  
corn field edpe

T o ta l
cap tu re

M eans/
distance , 0

M eans / 
crop

O '
, о Crop

40 m outside 13в 19.43 47.7a** 19.43 56.48 Low size
C orn field edge 222 31.71 77.89ab
40 i l l  inside 207 29.57 72.63al>
80 m  inside 196* 32.67 80.25ab 34.40 100.00 Corn
120 m inside 285 40.71 100.00b

* N o  d a t a  l o r  X /4 a t  8 0  m  i n s i d e  t h e  c o r n  f i e l d .
* *  M e a n s  m a r k e d  b y  t h e  s a m e  l e t t e r  a r c  n o t  s i g n i f i c a n t l y  d i f f e r e n t  a t  5 ° - ,  l e v e l  a c c o r d i n g  t o  t h e  " t ”  t e s t .

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

This finding agrees with that of S t o c k e l  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, S h o w e r s  et al. 
[19] and S a p  p i n g  t o n  and S h o w e r s  [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, U m c o z o r  et al. 
[23] and A n d o r s  o n 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, 11— 13, 15, 
18]. Our researches have shown that, in the test area, better results were 
obtained in borer moth management by laying pheromone traps inside 
the com field.

II. Relation between capture and damage levels under the environ­
mental conditions of the test area. Besides pheromone tests, we watched 
the moth emergence 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 54.5vn and an intensity (1) of 1.79 larvae plant. The 
result was an attack degree of 9.75»/c. With a transformation coefficient 
of 0.5, a loss degree of 4.88o/0 was calculated.

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

Considering the best variant (N2) for the attraetivity period (D.M. (з+4)> 
Table 2), the above-calculated loss in production corresponds to a 4.29 
males trap,night level of pheromone catches.
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P  i g. 5. Biochmogvam of  Ostrinia nubilaiis developing under the conditions of 19S7 and the 
emergence curves in a warning cage and in field in the K.z pheromone variant.

Our results agree with those of U m e o z о r et al. [24] who found a 
yield 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—465.7.9 
kg,'ha. These data were established by plant analysis in field, whereas our



F I E L D  R E S E A R C H E S  ON ТИП BEHAVIOUR O F U S T R I N I A  N U B I L A L I S 59

results show the relation between pheromone catches and the subsequent 
yield loss, an easy and warning way of estimating the potential loss in 
production that European corn borer can cause.

Conclusions. In the' CIuj-Napoca area (North-Western Romania), the 
European corn borer belongs to the Z strain (responsive to 97:3 Z E11 — 
14:Ae) which has a wide spread in Europe and North America. There are 
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 
pheromone' dost' was 30 ug, determining the capture of the largest num ­
ber of O. nuhilialis males; the catches with this dose differed significantly 
from those obtained with the 500 pg dose.

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

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

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

11-Tetradecinyl acetate (11 — 14 ; 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 da."'ages. This relation may be very useful in taking warning de­
cision for tli 1 treatments.
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EVIDENCING OF A SEX ATTRACTANT BY A SCREENING 
TEST IN EUXOA H ASTIFERA  DONZEL (LEPIDOPTERA: 

NOCTUIDAE : NOCTUINAE)

IO AN COROIU* and LÄSZUO RAKOSV : ■

SUMMARY. — T he presence  of th e  specios Euxoa  hastifera  Donzel in 
th e  R om anian  fau n a  w as e s tab lish ed  by m eans of sex a ttra c ta n ts . The 
m ales w e re  a ttra c te d  by a m ix tu re  of Z 5-decenyl ace ta te  and  Z7-do- 
deCenyl ace ta te . T hese su bstances w ere  no t a ttra c tiv e  w h en  tes ted  
alone. T he a ttra c tiv ity  w as h ig h er w ith  th e  in crease  in th e  dose of Zä- 
deeenyj ace ta te  up  to 25 fig; th e  p resence  of Z 7-dodecvnyl a ce ta te  in 
th e  m ix tu re  w as com pulsory , b u t no co rre la tio n  could  be  found  b e ­
tw een  its p a rt ia l dose and  th e  a ttra c tiv ity  of m ix tu re . T he specific ity  
of th e  com pounds tes ted  w as in flu en ced  by  th e  sbm etim es la rg e  cap tu re  
o f m ales be long ing  to o th e r N octu id  species, such as A grotis  segetum  
Den. e t  Schiff.. E m m elia  trahealis  Scop., A u to g ra p h a  g a m m a  L., etc. 
U nder th e  cond itions of th e  T ra n sy lv a n ia n  P la teau , th e  only flig h t p e ­
riod  of E. ha si if  era m ales in a y e a r has been  found  to cover ab o u t 
a m onth , s ta rtin g  w ith  th e  las t decade of A ugust.

During the field experim ents of 1985, when the a ttractiv ity  of certain 
synthetic sex pheromone variants was tested for Agrotis segetum  males 
[3], a relatively large num ber of Euxoa hastifera males was also captured 
in the traps. Those results showed that the la tte r 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 extrem ely low [4] and so far there 
have not been any doubtless recordings in the Rom anian fauna [8]; nei­
ther have there been literatu re  data on the composition of its specific 
sex pherom one or sex attractant. We, therefore, undertook our researches 
on the sex a ttrac tan t of this species.

The present paper deals with the a ttractiv ity  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 
P lateau (Romania).

M aterial and methods. E x p erim en ts  w ere  c a rr ied  o u t by  a screen ing  te s t in 
a vegetab le  a rea  n e ig h b o u rin g  C lu j-N apoca , b e tw een  1986— 1987. T he substances 
tested , a lone  or com bined , w ere  Z5-10:Ac, Z7-12:Ac an d  Z9-14:Ae (T ab le  1). T he 
com pounds used in th e  9 e x p e rim e n ta l v a r ia n ts  h ave  b een  sy n th e tized  by  the 
In s titu te  of C hem istry  in C lu j-N apoca. T he  com pounds w ere  charged  on p en ic illin - 
b o ttle  ru b b e r  s toppers  in  m odified  sticky  M onted ison  tra p s  [10]. T he  tra p s  w ere  
set, a t 80—100 m from  one an o th e r and  100—120 cm  above th e  g round . D ata  w ere  
recorded  once every  2—0 days.

* University of Cluj-Napoca, Department of Biology, 3400 Cluj-Napoca, Romania 
"  Biological Research Centre, 3400 Cluj-Napoca, Romania
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(' .« imposi tion u n d  d o se s  o f  s y n t h e t i c  s e x  a t t r a e t u n t s  u s e d  for  c a p t u r i n g  
l v u x o a  h a s t i f c r a  m a l e s  i u  1 !tf!0 a n d  1987

Table 1

Variants Year of 
testing

С О 111 р О U  11 (1 S (и-к) Total 
dose (ug)Z5 - 10 : Ас Z.7 -  12 : Ас Z9 14 : Ас

к 1986 17 _ 17
Б 1986 17 8 — 25
в . 1986 34 16 — 50
B.2 1986 8 17 — 25
Вз 1986, 1987 25 125 — 150
в 4 1986 50 50 — 100
Г 1986 — 50 50 100
V 1987 — 125 125

1987 — 125 50 175

Tire 1985 resu lts  [3J show ed th a t  E . hastifera  is a  m onovo ltine  species and  its 
m ales have  a sh o rt flig h t period  (about a m onth), w ith  a m ax im um  in th e  firs t 
decade of S ep tem b er (Fig. 1). T h is  is w hy  th e  ex p e rim en ts  of 1980 and  1987 w ere  
carried  ou t only in S ep tem ber.

Results and discussion. The variants with synthetic sex a ttractan ts 
tested in 1986 contained Z5-10:Ac alone, Z5-10:Ac m ixed with Z7-12:Ac 
in several doses and ratios, and Z7-12:Ac mixed with Z9-14:Ac (T ablei). 
The compounds were m ixed 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 varian t В were doubled, the num ber of E. hastifera males captured 
significantly increased (17 in B1( as compared to 9 in B) (Table 2). On 
the other hand, the reversed proportion betw een the compounds of va-

F i g .  1. P e r i o d  a n d  d y n a m i c s  o f  t h e  f l i g h t  o f  Kuxoa hastife ra  
m a l e s  i n  1 9 8 5  a n d  1 9 8 5  ( C l u j - X a p o c a ,  R o m a n i a ) .



EVIDENCING OF Л SEX ATTRACTANT IN EVXOA HASTIFERA 63

Xable 2

C a p tu r e s  o f  E u x o a  h astife ra  m a l e s  a n d  s p e c i f i c i t y  o f  v a r i a n t s  t e s t e d  i n
193<> (Septem ber, 1—24;  3 trap s /v a rian t)

V a r i а и t  s

К It B. B 2 B3 B« V

Ivuxoa hastife ra — 9 17 2 23 21 4
A gro tis segetum — 26 20 23 21 19 46
M am estra  suasa  (dissimilis) 1 Î 1 ; — — — 1 $
X octua  p ronuba -- 1 Á — 1'? 1 ? 1?
C arad rin a  c lav ipalp is — — — 1 2 — —
E m m elia  trab eu lis 18 1 4 2 25 —

Specificity  %* 25.0 41.5 7.7 47.9 32.3 8.0

* I u  c a l c u l a ţ i ! . и  o f  s p e c i f i c i t y ,  o n l y  t h e  n u m b e r  o f  c a p t u r e d  m a l e s  l i a s  b e e n  t a k e n  i n t o  c o n s i d e r a t i o n .

rian t В (marked as varian t B2) obviously dim inished the captures. The 
maximum num ber of E. hastifera males was recorded in traps of variants 
B:j and B4, w here the partial dose of each compound exceeded 25 pg (ex­
cepting Z5-10:Ac, the partial dose of which in varian t B3 was equal to 
25 ug). Z5-10:Ae tested alone (variant E) proved to be completely in­
efficient, although its dose (17 pg) was identical w ith the partial dose 
used in varian t B. The m ixture 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 varian t B3 (the m ost a ttrac­
tive variant in 1986) as standard in testing varian t V and Uj (Z7-12:Ac- 
alone and mixed w ith Z9-14:Ac, respectively) (Table 1). This time, in 
variant Ba 19 E. hastifera males w ere captured, while variants V and U t 
were completely inefficient (Table 3).

The experim ents allow the conclusion tha t neither of the compounds 
(Z5-10:Ac and Z7-12:Ac) tested separately was attractive for E. hastifera 
males. Their m ixture was found to be more and more attractive w ith

T a b l e  3

( a  pi lires of E u x o a  hastife ra  m a l e s  a n i l  s p e c i f i c i t y  o f  
v a r i a n t s  t e s t e d  In  19 8 7  (Septem ber, 2 — 2 6 ; 4 trap s / 

va rian t)

Species
V arian ts

B, t Ti V

E u x o a  h astife ra 19 __ _

A grotis segetum 187 1 l
E m m elia  trab ea lis 348 — —

A utograp lia  gam m a 3 421 358
X octua  o rbona — О 1
C arad rin a  c lav ipalp is — — 3

Specificity  % 3.4 - -
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the increase in the partial dose of Z5-10:Ae to about 25 «g; above this 
limit, the attractiv ity  slightly decreased. The presence of Z7-12:Ac in 
m ixtures is compulsory, but no clear-cut correlation could be found be­
tween its partial dose and the a ttractiv ity  of the m ixture. The fact that 
only 4 males were captured in varian t U in 1986 (Z7-12:Ac +  Z9-14:Ac) 
suggests tha t the sex a ttrac tan ts in E. hast if er a 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 a ttrac tan t complex containing the three compounds testeid. I t  is also 
w orth considering tha t E. hastifera is very rare  in this zone and, con­
sequently, the num ber of males captured was sm aller than in the case of 
some other species.

The large num ber of Agrotis segetum  males captured in most va­
riants was due to the fact tha t all the three compounds tested on E. hasti­
fera also belong to the pherom one system  of the  form er species [1, 2, 11]. 
The presence of Emmelia trabealis males in traps w ith Z5-10:Ac con­
firm s th a t this compound is the sex a ttrac tan t of this species [6], its m ini­
mum atttractive dose being 17 ug. Z7-12:Ac is the only sex a ttrac tan t for 
Autographa gamma  males th a t 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 Caraclrina clavipalpis were recorded, 
bu t Z7-12:Ac has been found to a tttrac t both these species (I. C o r o i u  
— unpublished data). An extrem ely low num ber of Noctuid fem ales was 
also recorded, a phenom enon also observed in previous experim ents [9], 
probably due to the im purity  of compounds [7].

In E. hastifera, the  to tal num ber of males captured was small, but 
enabled us to estim ate flight dynamics for 1985 and 1986, by summing 
up the results of the m ost attractive variants. Thus, the flight curve in 
1985 was established according to variants B, C and D [3], w hen 129 
E. hastifera males were captured while variants B;i and B4 (Table 2) were 
used for the curve in 1986. The data recorded in 1987 were not proces­
sed, as the num ber of males captured was too small. The flight period 
for males was estim ated to be short (about a month), from  the last de­
cade of August till the second part of Septem ber (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 alm ost perfectly and display a sim ilar pa ttern  of 
curves.
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THE EFFECTS OF HgCU ON THE AGGRESIVE 
BEHAVIOUR OF BETT A S  PLEN DENS

JOZSKF HALLER*

S U M M A R Y .  —  A n  a g g r e s s i v i t y  t e s t  w a s  u s e d  t o  e v a l u a t e  t h e  b e h a ­
v i o u r a l  e f f e c t s  o f  a  t o x i c a n t  o n  f i sh .  T h e  e f f e c t s  o f  1 p p m  c o n c e n t r a t i o n  
o f  H g C l 2 o n  B e l l a  sp lendens  w e r e  m o r e  d r a s t i c  t h a n  t h o s e  o f  a  2 - w e e k  
i n a n i t i o n .  T h e  f a r - r e a c h i n g  c o n s e q u e n c e s  t h a t  t h e  b e h a v i o u r a l  m o d i f i ­
c a t i o n s  m a y  h a v e  f o r  t h e  s p e c i e s  a r e  d i s c u s s e d .  T h e  a d e q u a c y  o f  Betta  
sp lendens  a n d  o f  t h e  d e s c r i b e d  t e s t  f o r  r a p i d  e v a l u a t i o n  o f  m e r c u r y  
p o l l u t i o n  o f  w a t e r s  is  s t r e s s e d .

M ercury 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 m ercury modifies protein and car­
bohydrate m etabolism of the tissues, and it has also hormonal effects 
[4]. These changes occurred in m ercury poisoning affect the behaviour of 
animals. M ercury vapours have an inhibitory effect on conditioned avoi­
dance response in rats [7].

The present experim ent tested the behavioural effects of HgCL 
(1 ppm) in a short-term  (1 hour) static test in Betta splendens as well as 
the sensitivity of the used behavioural test.

M aterials and m ethods. Y o u n g  m a l e  B etta  sp lendens  ( m e a n  w e i g h t  922 +  83 m g )  
s e r v e d  a s  t e s t  a n i m a l s .  T h e  f i s h e s  w e r e  k e p t  i n  s m a l l  t a n k s  o f  0.5 l i t e r  w a t e r  
v o l u m e ;  t h e  t e m p e r a t u r e  o f  t h e  w a t e r  w a s  22— 24°C; t h e  w a t e r  w a s  c l e a n e d  p e r i o ­
d i c a l ly .

T h e  a g g r e s s i v e  b e h a v i o u r  o f  t h e  f i s h e s  w a s  e v a l u a t e d  a c c o r d i n g  to  t h e  m i r r o r  
t o s t  d e s c r i b e d  i n  [1]. T h e  f o l l o w i n g  p a r a m e t e r s  w e r e  d e t e r m i n e d :  t h e  l a t e n c y  p e r i o d  
(i.e. t l i e  t i m e  e l a p s e d  b e t w e e n  t h e  a p p e a r a n c e  o f  m i r r o r  i m a g e  to  t h e  s t a r t  o f  t h e  
a g g r e s s i v e  a c t i v i t y ) ;  t h e  d u r a t i o n  o f  t h e  f i r s t  a g g r e s s i v e  e n c o u n t e r ;  t h e  d u r a t i o n  
o f  t h e  s t r o n g e s t  d i s p l a y  p a t t e r n  ( e r r e c t i o n  o f  t h e  g i l l  c o v e r s  d o u b l e d  b y  t h e  b e n d i n g  
o f  t h e  c a u d a l  f in ) .  M e a s u r e m e n t s  w e r e  d o n e  o n c e  e v e r y  s e c o n d  d a y  to  a v o i d  t h e  
a p p e a r a n c e  o f  h a b i t u a t i o n .

M e a s u r e m e n t s  p e r f o r m e d  w i t h  12 a n i m a l s  d u r i n g  8 d a y s  g a v e  t h e  c o n t r o l  
v a l u e s .  T h e r e a f t e r ,  t h e  a n i m a l s  w e r e  d i v i d e d  i n to  t w o  g r o u p s .  S i x  o f  t h e  12 f i s h e s  
w e r e  s u b m i t t e d  t o  t h e  a c t i o n  o f  H g C l 2; 100 m l  w a t e r  f r o m  t h e  t a n k s  w a s  r e m o v e d ,  
a n d  100 m l  H g C l 2 s o l u t i o n  w a s  a d d e d  so  t h a t  t h e  f i n a l  c o n c e n t r a t i o n  o f  H g C L  
in  t h e  t a n k s  r e a c h e d  1 p p m .  T h e  r e m a i n i n g  6 f i s h e s  w e r e  s u b m i t t e d  to  a  2 - w e e k  
i n a n i t i o n .  I n  t h e  f i r s t  c a s e  t h e  b e h a v i o u r a l  t e s t  w a s  p e r f o r m e d  a f t e r  a n  h o u r ,  in  
t h e  s e c o n d  c a s e  a f t e r  t h e  i n a n i t i o n  p e r i o d .

M e a n  v a l u e s  a n d  s t a n d a r d  e r r o r s  w e r e  c a l c u l a t e d  f o r  e a c h  param eter. T h e  
s t a t i s t i c a l  s i g n i f i c a n c e  o f  d i f f e r e n c e s  b e t w e e n  m e a n  v a l u e s  w a s  c a l c u l a t e d  a c c o r d ­
i n g  to  t h e  F i s c h e r  t e s t .

Results and discussion. The effects of the HgCL, treatm ent and of the 
inanition are presented in Table 1.

* Biological Research Centre, 3100 Ciuj-Ncpoca, Romania
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T a b l e  1

I te lu v it . iirn l pffcctH ol' о ? n i ’c!; h .M iii:..: a m !  IFire of о 3 p;>ni Iïj|< I; 
siiluíi-m iii J Ч-i U: s p l e i u l e u s  ( n s i i r o r  îrs ï)

K x o e  r i m e n t a l g r o u p s
P a r a m e te r s C o n t r o l

I n t o x i c a t e d i n a i u l i a t t  t ‘

L a t e n c v  p e r i n d 1 C .2  : l . S 4 3 7 - ' - - i n *  * l o  2

(48) t i e ) (6 )

D u r a t i o n  o f  t u t  f i r s t 9 - 1 .8  - 1(1.7 5 , 2  - 3 . 5 * * 44.1 - - - 4 . 2 *
e n c o u n t e r 14 8 ) (Co («)
D u r a t i o n  o f  t h e  s t r o n - 4-1.1 - 4 , 9 ... 3 8 . 2  1 - 4 .2

g e s t  d i s p l a y  p a t t e r n ( 4 8 ) m

V a l u e s  ( m e a n  t t ü )  a r e  g i v e n  i n  s e c o n d s .

* - S i g n i f i c a n t  d i f f e r e n c e  a t  p  <  0 . ( 1 2 5 .  * ■' — S i g n i f i c a n t  d i f f e r e n c e
a t  p <  0.005. T h e  num ber o f  determ inations i s  g i v e n  i n  b r a c k e t s .

In the group subm itted to the action of HgCL, (at I ppm concentra­
tion for one hour at 22°C) we noticed an approxim ately 23-fold increase 
of the latency period, an approxim ately 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 the first aggressive encounter as well as the latency period are 
approxim ately twice as sm aller in the inanitiated group than in the con­
trol.

The inanition was not very severe for fish. Generally, fish can su r­
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 betw een energy m etabolism and aggressive b e ­
haviour in Belta splenclens has been shown in [6]. Shortening of the la­
tency period could be a logical effect of inanition, sinet' it is known that 
the aggressivitv in Betta splenclens is related to territo ria l behaviour 
[3, 5]; territo ria l aggression could be enhanced by diminishing resources.

The applied dose of HgCL, was larger than  LC )0 values of several 
species, these being lower than 1 ppm [2, 9] (we have not found LC-0 
values of HgCL, for Betta splenclens in the literature), bu t exposure time 
was much shorter than tha t of the known LC5(, values; it seems plausi­
ble that the intoxication of the experim ental fishes was not severe. 
However, the effects caused by the 1 ppm IigC l2 were much more drastic 
than the effects of the 2-week inanition.

The constancy of the results of behavioural m easurem ents was high 
enough to consider th a t the test used is suitable for experim ental ana­
lyses. The sensitivity of the test proved to bo high; the behavioural 
effects procentually wert1 stronger than the biochemical effects noticed in 
[4], when using identical HgCL, concentration and exposure time. W ether 
our behavioural test is appliable in the case of other heavy m etal pollu­
tants will be the subject of fu rther research; we mention that it was
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shown in the litera tu re  th a t fishes are very sensitive to heavy m etals 
and they could become test animals for such kind of w ater pollution [8].

Our results also show that a non-lethal concentration of heavy m e­
tal pollutant may cause severe behavioural alterations. The modification 
of behaviour can affect the  fish reproductive capacity (in our case the 
aggressivity of m ale Bettas  is related to the defence of eggs and fry). 
Thus, a species m ay disappear from an area, not because the individuals 
are killed but due to modifications in their behaviour. We th ink tha t this 
possibility m ust be considered, when the perm issible levels of soma 
pollutants are calculated.

Conclusion. The concentration of 1 ppm of HgCl2 causes severe alte­
rations in the behaviour of Bett a 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 experim ental work.
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VERTEILUNG VON AMPHIBIEN UND REPTILIEN AUF 
HÖHENZONEN IM RETEZAT—GEBIRGE

IOAN GHIRA und BOGDAN STUGREN* **

SUMMARY. — D istribution of A m phibians and R eptiles on A ltitudinal 
Zones in the Retezat M ountains. As it  re su lts  fro m  th e  stu d y  of m a ­
te r ia l co llected  iin 1987, the  herpeto log ica l fau n a  of th e  R etezat M oun­
ta in s  is com posed of 5 species of a m p h ib ian s  an d  8 species of rep tiles . 
Tw o new  species fo r th is  m o u n ta in o u s  m assif a rc  re co rd ed  here , 
nam ely  B u fo  b u fo  and  Lacerta  agilis. T he  Y ellow -B ellied -T oad  (B o m b  ina 
variegata) reaches in th e  R eteza t its  hághest a lt itu d in a l p o in t in  th e  
C a rp a th ian  Ridge, of 1 870 m above sea level. T he h e rp e to fau n a  com ­
p rises only  tw o  ty p ica l stenozonal species (L. v iv ipara  a t th e  tim b erlin e , 
and N a tr ix  n a tr ix  in th e  low lands). E u ryzona l a re  only Bom bina  v a ­
riegata, liana tem pnraria  and  A n g u is  fragilis.

An der oberen W aldgrenze w urden im Retezat-G ebirge bisher 3 
Amphibien- und 2 R eptilienarten nachgewiesen [17]. F ü r die H erpeto­
fauna der niedrigen Höhenlagen sind L iteraturangaben spärlich [5, 6] 
und meistens nur als ,.Retezat-G ebirge“ verm erkt, so daß man daraus 
keine V erteilungsliste auf Höhenzonen zusam m enstellen kann.

A uf G rund  des vom  1. A u to r im Ja h re  1987 gesam m elten  M ate ria ls , das im  
K reism useum  D eva a u fb e w a h rt is t, w ird  h ie r  d e r V ersuch  ge tan  d ie  feh lende  
V erte ilungslis te  d e r  H erp e to fau n a  au f H öhenzonen  fü r  das R etezat au fzuste llen . 
Das M ateria l w u rd e  auch  nach  der in  d e r H erpeto log ie  üb lich en  T echn ik  [20] ab ­
gem essen.

Ergebnisse. Die A rtenliste fü r das gesam te Retezat um faßt 5 Am phi­
bien und 8 Reptilien. Dazu gehören von den Am phibien: 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, 
nämlich: 6. Lacerta agilis L.; 7. L. vivipara Jacquin; 8. Podcircis 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 A rten w ird auch die Gesamtbiomasse (GB) 
jeder Population, sowie die S tandortbelastung (SB), auf eine Fläche von 
250 m2 bezogen, angeführt.

T riturus alpestris (Laur.). Wie schon früher m itgeteilt [17], steigt 
im Retezat-Gebirge die Häufigkeit des Alpenmolches m it der Höhen­
lage an. Im Jun i 1987 fanden w ir nördlich der Gebirgswiese „Cimpu lui 
Neag“ innerhalb der Nadelwaldstufe, auf dem K alksteingelände, bei 
1 000 m ü. M. nur 1 Exemplar. Jedoch oberhalb der W aldgrenze, im Be­
reich der A lpenm atte „Şaua Plaiu Mic“, auf G ranodiorit-Substrat w urden

* Kreismuseum Deva, Naturwissenschaf tliche Abteilung,  2700 Deva, Rumänien
** Universität in Cluj-Napoca, Lehrstuhl für Biologie, Zoologisches Laboratorium , 3400 Chv-Napoca,  

Rumänien
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Körpcrpro portionon
turus alpestris (ízen 
ehcs (Tr. v u lg a r is  
Gebirge L. — /,< n:

Tabelle  1

IVidinu:

-ЬЙП:
13. c d .  — L o n u i t u d o  V r X ' W  M w i n v a i i z - L ä n g e ' '

( a l l e s . T s s . :  i : :  a n s ■).

S p e z i e s F u n d o r t I , . L .  c d

T r .  a l p e s t r i s C î u i n v ,  l u i  X e ; : ,g  7 8 0,0

> > Ş a u a  r i u i n  s í i ic 0Г) 4 1 , 5
, , , , ., ,, ,, 9 9 )
! > , , ,, , ( }, 9 5 -!0

„ ,, 9 3
3 3

3 9 , 5

T r .  v u l g a r i s  g g C i ’ . i p u  ív.:  X e ; TT 3 3

-12

,, 7 S 7 6

> > ,, ,, 8 0 ZI)

, , , , ,, ,, , , 7 1 , 6 3 8 , 6

ii 1 > ) > ! > >, 7 1 8.S

>> >y ,, ,, , ,  3 8 , 5  3 2

* 1 , , } I . ! ,, 6 8 3 1
T r .  Vlllî icM'is ” , ,  7 3  

6 9 .8 1

„ ,, 6 6
6  3 3  i

, , ,, , ,  6 3  
„  6 4

3 4

„ ,, 6 3 6 8

,, 6 6

im Juni 1987 insgesamt 16 Stücke 
erbeutet (Tabelle 1), m it einer G B =  
26,7 g und SB =  0,10 g.m—2.

Bombina variegata (L.). W ir fan­
den din Gelbbauchunke sowohl o- 
bcrhalb der W aldgrenze, als auch in 
der Nadelwaldstufe. Auf der Alpen­
m atte „Şaua Plaiu Mic“, erreicht die 
Spezies (Reihe von 7 cd cd, Tabelle 2) 
ihre höchste Höhenlage bei 1 870 m 
ü. M. im Retezat und wohl auch im 
ganzen rumänischen Sektor des K ar­
patenbogens. Aus dem westlichen 
Teil der U kraine wird die Gelbbau­
chunke bei 1900 m ü.M. gemeldet 
[14]. Der von uns früher mitgeteile 
Fundort oberhalb der W aldgrenze 
[ 171 liegt erheblicher niedrig, bei 
1 650— 1 700 m ü. M. Die uns vorlie­
gende Reihe wird durch GB =  33,6 g 
und SB 0,13 g.m-2 charak teri­
siert. In der Nadelwaldstufe fanden 
wir die Gelbbauchunke bei den 
Klausen „Cheile B utei“ auf K alkste­
in, bei 1 000 m ü. M. (GB =  58,6 g; 
SB = •-- 0,23 g .m -2).

Bufo br.fo (L.). Die Erdkröte

et
re (Tabelle 2) •'/UM don bClaus;

V. u

■n. „C irb 'e В ui
1987 gesamm eit (GB ] 03,6 g; 5i

liana tem per; ir?.a L . Der GrasfroscT■■ isi
gebirge ; îs . r ; N сиз ' л;, e1- W V 9 8
helle 3) - e rm -t h, 1 0 7 : ‘ i ' ' ч 1 Л. ;
den w ir J ” Ch 1 , m v S '• ; W rl Ti Kg1!— <.i 11
(GB =T7-,,P g ; 1 0 ,70 m : 2h -ihe • auc
Bereich d< s !■Rllll mrlm irK. i 3' 1 '-'t, Ь ■i 1
68,35 g; S • ' - 0 ,: ’7 'T Kl 2). I; d X ideIwa

Wir besitzen 2 Exem pla­
i r e ! bei 1 090 m. ü. M„ im Juni 
•== 0,73 g .m -2).
st im Retezat sowohl im Hoch- 
zu Hause. Unser M aterial (Ta- 
Oberhalb der W aldgrenze fan-

gelüncle bei 1 900—2 000 m ü. M. 
ch auf G ranodiorit-Substrat im 
l 950—-2 000 m ü. M. (GB =  

aklsrnfe kommt der Grasfrosch 
ndo vor bei den Klausen „Cheile B utci“ bei 
Stück': und bei „Cm im vel“ bei 1 100 m ü. M. 
202 g; SB -  0,80 g .m -2).

Laccrta agilis L. Die Zauneicleehse ist kein Gebirgstier. Die A rt kann 
aber auch in höb-w gelegenen Lagen Vorkommen. Aus dem Retezat w urde 
sie bisher nicht gemeldet. Die A rt w urde aber unw eit des Retezate, im 
Tal des westlichen Jiu-Fiusses lsei Vulcan gefunden [6]. Unser M aterial, 
bloß 3 $$  und 1 Jungtier, stam m t aus der Nadclwaldstufe (Tabelle 4; 
GB — 47,3 g; SB - 0,18 g.m-2) Steinbruch „Păroasa“ auf K alkstein- 
geländc, bei 1 000— 1 100 m ü. M.

nur aus 
1 000 m

alb.
n. f r

(6 cf cf und 1Ş ; GB



Tabelle 2

K ö p e r  p ro  p o r t io n o n  dor f j e l h h n o c l u i n k c  ( B o m b i n a  variegata (L . ) )  
nud (ier lirdkröte (Bufo b u f o  (L.)) aus dem HetezaMieMrpe
K R L  — Kopf +  K um pf— I,ange. F. — F em u r--bange. T. — Ti-

Л М Г Н Ш Г Ч  U>'D REPTILIEN AUF U Ö i l l - N Z O N E H  IM  RETEZAT-GEBIRGE 7 J

bia —Länge (alle Masse in uim).

.Spezies Fundort K R L F; T.

Bornbina variegata go Şaua Plain Mic 41 17 16,5
32.5 17 15,5
39 18,5 ' 17
40 18 17
40 14,5 15
33 15 16,5

, , , . , , , , , , P9 17 16
Bombina varie irata o 3 Cheile bute: 44 15,5 17

44 17 t8
41 14 ‘ 15

,, 40,5 16,5 16
,, ,, ,, ,, 40 17 16

bom bina variegata .L, 45,5 16 15,5
-, 39 14 15,5
,, 42 13,5 16
,, ,, ,, 43,5 16 16

bufo bufo Cheile bulei 91 33 33
,, 74 37 32

Lacerta vivipara Jacquin. Im Retezat haben w ir die Bergeidechse 
nur im Hochgebirge gefunden, nie aber in der Nadel waldstufe. In aderen 
Gebirgszügen der K arpaten kommt die Spezies auch in niedrigen Höhen-

Tabelle 3

Kör pe rgroitortioiicn des (iriisiresi ises (Rana tem poraria I..) mis 
dem i i e t r z i i M i e b i r y e  (Iirklarungen s. Tabelle 2)

F u n d o rt K R L  F. T.

Oberhalb von Şaua Fiain Mie

Cheile Rutei
Wissenschaftliches Reservat Retezat

75
64
71 
6Í 
60 
49
49.5 
52 
63
65.5
70.5
69.5 
66
72 
75
73.5

38
32
35
32
30
26
25
23
30
32
35
39.5
33.5 
37
35.5 
37

41 
33 
37 
37
32 
28 
27 
30
30.5
33
37.5
42
36.5 
40
39.5 
40

Cîmpuşel
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lagen vor [15]. H ier w ird ein M aterial vorgelegt (Tabelle 4), das aus dem 
Hochgebirge stam m t und zwar aus dem Kamm des Kalksteingeländes, 
zwischen der „P iatra Iorgovanului“ und dem Berg „Albele“, bei 1 800— 
2 000 m ü. M., im Ju li 1987 (GB =  19,2 g; SB =  0,07 g.m~2) gesammelt.

Podarcis m uralis (Laur.). Aus dem Retezat schon m ehrm als aus nie­
drigen Höhenlagen gem eldet [16, 18], erreicht die M auereidechse hier die 
Nadelwaldstufe bei den K lausen „Cheile B utei“ (Tabelle 4; GB =  24,5 g; 
SB =  0,10 g.m—2). Aus den V erbreitungsangaben dieser A rt in Rum änien 
[6] geht hervor, daß sie im Karpatenbogen im Hügellande und in m ittle­
ren Gebirgshöhen vorkommt. In  Jugoslawien [11] erreicht P. muralis  die 
obere Baumgrenze, in den Pyrenäen sogar die Höhenlage von 2 700 m 
ü. M. [8].

Tabelle 4
Körperproportionen der Eidechsen aus dem Hetezat-Gebirfle 
KRL— Kopf Rumpf-Länge. Cd. — Longitudo caudae (Schwanz­
länge). L. p. — Longitudo pilei (Pileus-Länge) (alle Masse in 

mm). * — regenerierter Schwanz.

Spezies P'undort KRL Cd. L. p.

Lacerta agilis Cimpu lui Neag 88 127 18,5
»» »» л  , ,  , , 80 103 17,5
» 1 » * » 1 *> » * 72 63* 16
) » , , , , 45 67 11,5

L. vivipara Şaua Plaiu Mic 60 51* 11
58 52* 11

»J » » »» , , , , 54 47* 10
> » , , » » , ,  , , 50 83 10
» > » » , , , ,  .1 51 31* 10
» » , , , ,  , , ,, 50 63 10,5

Podarcis muralis J J  Cheile Butci 60 — 16
1 » » » я  >> 53 109 12
я 53 — 14

Podarcis muralis Ş Ş  , , 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 m it Buchen vermengen, so 
bei „Cimpusel“ in etw a 1 100 m ü. M. (lcf) und auch bei den Klausen 
„Cheile B utei“ (2ŞŞ ; GB =  38,85 g; SB =  0,15 g.m~“2). Wir besitzen 
aber auch 1 das aus dem Hochgebirge, von 1 900 m ü. M. oberhalb 
von „Şaua P laiu Mic“ stam m t (Tabelle 5). Somit ist bewiesen worden, 
daß die Blindschleiche im Retezat-G ebirge stellenweise die obere W ald­
grenze überragt.

Für das Retezat ist A. fragilis ohne nähere Fundortangabe gem eldet 
worden [4]. Die Spezies soll in Rum änien im Allgemeinen in Hügel- und 
Gebirgslandschaften Vorkommen [6], wobei keine genaue Höhenlagen 
angegeben sind. Aus anderen Gebirgszügen ist die Blindschleiche aus 
Höhenlagen bekannt, welche die 1 000 m ü. M.-Linie überragen: in
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Tabelle 5

Kör|ier|iroportioucn ilcr B l in d s c h le i c h e  (Anguis fragilis L.) a u s  d e m  
H e t e z a t - G e b i r g e

Erklärungen s. Tabelle 4. S q .-S quam ae (Anzahl der Querreihen 
der Schuppen um die Körpermitte) (alle Masse in mm).

Fundort Geschlecht К RE Cd. vSq.

Oberhalb von Şaua Plaiu Mic o 129 104 31
Bei Cimpuşel ê 159 104 28
Cheile Butei и 124 150 29

„ - 102 100 30

Nordanatolien bei 1 350 m ü. M. [13], auf dem Kaukasus an der oberen 
W aldgrenze und in den alpinen 'Matten [2]. In den W aldkarpaten (UdSSR) 
bewohnt die Blindschleiche alle Höhenzonen, von den Tieflandseichen­
wäldern bis zu dem Kram m holz [19]. In 0 ‘sterreich w ird die B lind­
schleiche auch in einer Höhe von 2 400 m ü. M. angetroffen [7]. Was die 
Rassenangehörigkeit der Blindschleiche aus dem Retezat betrifft, so 
kann man unser M aterial, auf G rund der hohen Anzahl der Schuppen­
reihen (29—31) in die U nterart A. fragilis colchicus Nordm. einreihen. 
Übrigens, gehören die Südkarpaten zu dem V erbreitungsgebiet der U nter­
a rt colchicus [16].

Es w urde aber hervorgehoben, daß trotz der Verschiedenheit der 
Lebensstätten in denen die Spezies vorkomm t, kein Zusam m enhang zwi­
schen den Um weltbedingungen und den morphologischen M erkmalen 
der Blindschleiche besteht [3].

Elaphe longissima (Laur.). Die Ä skulapnatter w urde aus m ehreren 
Fundorten des Retezat-Gebirges gem eldet [1, 12, 18]. Der hier m itgeteilte 
Fundort, der P unkt „Casa V erde“, liegt im Tal des R iul M are, außer­
halb des Retezat-N ationalparks, jedoch innerhalb der Grenzen des Re­
tezat-Gebirges. Die Höhenlage ist niedrig (800 m ü. M.), das S ubstra t — 
K ristalline Schiefer. Wir besitzen davon 2 Exem plare (Tabelle 6), 1 cf und 
1£ von 496,5 g und bzw. 360,5 g. Daraus folgt SB =  3,82 g.m-2 .

Tabelle 6
K ö r p e r p r o p o r t i o n e n  d e r  S c h l a n g e n  n u s j d e m  I l e t e z a t - G e b i r g e ]

Erklärungen s. Tabelle 4 (alle Masse in mm).

Spezies Fundort K RL Cd.

Elaphe longissima £ Casa Verde 1 070 220
Elaphe longissima Ş , , , , 945 185
X atrix natrix Cheile Butei 235 47

242 45
405 78
460 98

Vipera ammodytes Ş Cheile Cernişoarei 685 56
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Matrix n a lr r ;  (L.). U nson1 Ringelnattern, insgesamt 4 Stil eke, wurden 
bei den h ie r sehen f ; it erw ähnten Cheile B utei“ im .Juni 1987 gesammelt 
(GB 41,8 g: SB -= 0,16 g.m -’).

Vipera ammodyícs (L.). Die .Sandotter w urde aus mehreren Fundor­
ten des Referats gemeldet [6]. Wir besitzen nur 1 ÿ von 118,65 g (Ta­
belle 6). das von den Klausen ..Cheile Cernişnarei" stam m t (im Oktober 
b>87 gesammelt).

Vipera beri’-. (L.). Die K reuzotter, wie schon bekannt [17]. ist im 
!ieterat keine sek -ne Schlange. Wir teilen hier ('inen weiteren Fundort 
mit, oberhalb der W aldgrenze, im Kalksteingelände, /.wischen „Şaua 
lkain .\iie:; und der Sehntzhütte „Cabana B uta“, bei 1 800—2 000 m ü. M.. 
wo w ir im Septem ber 1087 nur 2 Jung tiere  erbeutet haben.

Diskussion. In der h ier veröffentlichten Artenlisto der H erpetofauna 
aus dem Retezat-Gobirge, fehlt nur eine, in der L iteratur |6] erw ähnte 
Art, welche von uns nicht gefunden wurde: die G lattnatter (Coronella 
austriaca Laur.). Diese Speril's wird im Allgemeinen fü r das Retezat, 
ohne genaue Fundortangabe. angc führt. Ob die G lattnatter im Retezat 
talsächlich verkom m t, läßt sich ohne Belegostüeken nicht entscheiden.

Die Beziehungen der Herpetofauna zu den Höhenlagen ergibt sieh 
aus der vergleichenden Anab.se der Areale, auf Grund der von uns 
angesamme-lten Belegostüeken. Einige Arten, so z. B. Triturm  vulgaris und 
Г,lani;c longissimu besiedeln nur niedrige Höhenlagen. Es sind demgemäß 
stenozonale Form en im Sinne von H o l d  h a u s  und D e u b e l  [10] und 
H e s s e '  [9]. Bufo bufo erreicht die 1 000 m ü. M.-Linie, m ehrere Höhen­
stufen übergreifi nd. Dasselbe ist für Lacerta agilis und Pcdarcis muralis 
gültig. Die meisten Arten besiedeln m ehrere Höhenlagen. Jedoch nur 
Hombina variegata. Rana temporaria und Ancjuis fragilis besiedeln das 
Retezai von niedrigen Höhenlagen bis in das Hochgebirge oberhalb der 
W aldgrenze. Mur diese Arten sind streng euryzonal. Vipera berm  bevor­
zugt höhere Lagen, indem sie sowohl an das Hochgebirge als auch an 
die Xadelwaldstufe gebunden ist. Es ist demgemäß keine streng eurv- 
zonalo, aber auch keine streng stenozonale Form. Streng stenozonal sind 
hier eigentlich bloß Lacerta vivipara für das Hochgebirge und Natrix  
natrix für Tieflandslagcn. .Merkwürdig scheint uns das Fehlen der Woch- 
selkröle (Bufo viridis Laur.). Diese ourytope und eu ryzonale A rt ist sonst 
in dem K arpatenzug in verschiedenen Höhenlagen anzutreffen [5].

Schlußfolgerungen. Die H erpetofauna des Retezat-G ebirges um faßt 
insgesamt 13 A rten (5 Amphibien und 8 Reptilien), von denen bloß 3 
Arten, nämlich Bcmbina variegata. Rana temporaria und Anguis fragilis 
typisch euryzonale Formen sind, w ährend alle ancien' A rten an eine oder 
zwei Höhenstufen gebunden sind. Lacerta vivipara und Natrix natrix  sind 
aber stenozonale Formen. Ferner melden w ir einen Höhenrekord für 
B. variegata im Retezat und in dem Karpatenbogen im Allgemeinen. 
.Als im Retezat neu aufgefundene A rten sind hier Bufo bufo und L. agilis 
gemeldet.
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ENZYMOLOGICAL STUDY OF MUDS FROM SALT LAKES IN TURDA
(CLUJ DISTRICT)

RADU CRIŞAN*, DANIELA PA SC A ', VA SILE MUNTEAN*, 
EV A ZBOROVSCHI , M IHAIL DRÄG.IN-BUEARDA** 

and ŞTEFAN KISS**

SUMMARY. — T w elve salt lakes located  w ith in  the  p e rim e te r of the 
city  of T u rd a  w ere  c lassified  on th e  g round  of 7 enzym atic  and  nonenzy- 
m atic c a ta ly tic  ac tiv itie s  of th e ir  m uds (phosphatase , ca ta lase, nonenzym atic  
H20 2 — sp littin g , TTC reduc tion  in nonau toc laved  and  au toclaved  m uds 
w ith o u t o r w ith  glucose add ition ), in th e  period  M ay 1986 — S ep tem ­
ber 1987. In  all. 86 m ud sam ples w ere  analyzed . T he re su lts  ob ta ined  
m ade possib le th e  classifica tion  of th e  lakes in to  8 categories. The firs t 
category  com prises the  P ep en a ru  and  S u lfu ro s lakes, th e  m uds of w hich 
a re  th e  m ost ac tive. S ix  lakes (P riv ighe to rii, Ş tran d , T arzan , C siky, B ă- 
tr in ilo r  and  D urgău) w ith  m uds of m ed ium  ac tiv ity  form  the second 
category. T he th ird  ca tegory  com prising  th e  T in e re tu lu i, R otund , M a­
rin e i and  O cna lakes a re  ch a rac te rized  by the  leas t ac tive  m uds.

Enzymatic activities in lake muds and especially in salt lake muds 
have been studied only to a less ex ten t so far [1, 2, 4, 6, 8]. No enzymo- 
logical data on the muds of salt lakes located w ithin the perim eter 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.

M aterial and m ethods. T w elve sa lt lakes w ere  stud ied . F ive  of th em  (D urgău, 
S u lfuros, O cnei, M arinei and  R otund) belong  to  th e  V alea S ă ra tă  — O cnele V echi 
zone, w h ile  th e  o th e r 7 (nam ely , T arzan , Csiky, P riv ig h e to rii, T in e re lu lu i, B ă trîn ilo r, 
Ş tran d  and  P ep en aru ) a re  located  in th e  B ăile  R om ane zone. T his zone also  com ­
prises an a rea  ca lled  S ă ră tu ra  w h ich  is covered  by m ud bu t a t  p re sen t lack s a 
w a te r tab ic .

T he da ta  specify ing  the inves tiga tion  period  and  th e  n u m b er of m ud  sam ples 
analyzed  a rc  g iven in T ab le  1. O ne can  see from  th is  tab le  th a t 2 to  5 series of 
m ud  sam ples w ere  collected  from  each  lake  (one series/season), in th e  period  tí.V .1986 
— 1.IX .1987.

Each sam ple  w as cen trifuged  a t 4,000 ro ta tions/m in  fo r 30 m in. T he su p e rn a ta n t 
w as d iscarded . P a r ts  of th e  sed im en t w e re  ana lyzed  to d e te rm in e  th e  follow ing 
enzym atic  ac tiv ities : p h o sp h a tase  (hydro lysis of d isod ium  pheny lphospha te ), c a ta ­
lase (sp litting  of H-.0-, in to  H20  an d  0 2) and  dehyd rogenase  (reduction  of 2, 3. 5 -tri-  
p h en y lte trazo liu m  ch lo ride , TTC, w ith o u t o r w ith  glucose add ition). O th e r p a rts  of 
th e  sed im en ted  m ud  w ere  in ac tiv a ted  th ro u g h  au to c lav in g  a t 120°C fo r one hou r/day  
in th re e  .successive days. T he in ac tiv a ted  m ud w as used to  d e te rm in e  its  no n en zy ­
m atic  H20 2-sp littin g  and  T T C -reducing  ac tiv ities . T he m ethods used for d e te rm in ­
ing enzym atic  and  nonenzym atic  ca ta ly tic  ac tiv itie s  in m ud  sam ples a re  a d a p ta ­
tions of th e  m ethods of soil enzym ology [3, 5, 7J. D ry m a tte r  co n ten t o f sed im en ted  
m ud w as d e te rm in ed  th rough  d ry in g  a t  105°C fo r 72 hours.

'  Biological Research Centre,  3 400 Cluj-Napoca, Romania 
University  ol Cluj-Napoca, Department at Biology, 3400 Cluj-Napoca, Romania
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Table 1

L is t  o t  t h e  i n v e s t i j j f l t i d  l a k e s  w i t h  d a t a  c o n c e r n i n g  t l i e  i n v c M lg a t l o n  p e r io d  
a n d  n u m b e r  of m u d  s a m p l e s  a n a l y z e d

Zone Lake Date of mud sample 
collection

Xumber of seasons 
in which muds 
were sampled

Number of 
mud samples 

analyzed

Valea Sărată — 1 hirgău 3 9
Ocnele Vechi Sulfuros löse 3 3

T arzan (6.Y ; 21. V II ; 3 9
Băile Romane Csiky 29. X) 3 9

Privighetorii 3 3

Valea Sărată  — 1986
Ocnele Vechi Ocnei (6. V ; 21. V II ; 4 8

Tineretului 29. X) 5 7
Băile Romane Bătrm ilor 1987 5 14

Ştrand (4. V ; 15. V II ; 5 10
1. IX)

Valea Sărată  — Marinei 3 3
Ocnele Veclii R otund 1987 3 6

—  (4. V ; 15. V II;
Băile Romane Pepenaru 1. IX) 3 3

Sărătura 2 2

P h o sp h a tase  ac tiv ity  is exp ressed  as m g phenol/2.5 g m ud  (dry  m atter)/24  hou rs 
a t 37°C, ca ta la se  and  n o nenzym atic  H Ä - s p l i t t in g  ac tiv itie s  as m g [Ь О Л .э  g m ud 
(dry matter),, one liour a t 20°C, and  TTC reduc tion  as m g tr ip heny lfo rm azan /0 .5  g 
m ud (dry m atter)/24  liours a t 37°C.

T lie an a ly tic a l d a ta  w ere  p rocessed  s ta tis tica lly . M ean v a lu es  an d  v a ria tio n  
„oefficents of ac tiv itie s  as w ell as th e  en zy m a tltc  in d ica to r of m ud  q u a lity  w ere  
ca lcu la ted . For estab lish in g  th e  s ign ificance  of d iffe ren ces th e  m u ltip le  „ t“ te s t w as 
used as in d ica ted  by S a c h  s [9].

Results. Comparison of the 12 Turda lakes and the S ărătu ra  mud 
was carried out according to 3 criteria: 1. in tensity  of activities, i.e. mean 
values of the activities of m ud samples in  the  May 1986 •—• Septem ber 
1987 period; 2. m inimum 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 according to the criterion of the intensity of en­
zymatic and nonenzymatic catalytic activities of their m ud samples in the 
May 1986 — September 1987 period. M ean values of the activities are 
presented in Table 2, and results of the comparison are summ arized 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 enzym atic activities studied. They are 
followed by the Ş trand and Privighetorii lakes, situated  on the first 3 po­
sitions for two activities (phosphatase and catalase, and TTC reduction
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T a b l e  ?

Mean values of the enzymatic and nonenzym atie catalytic activities of mud 
September 1087 period

samples in the .May 198(>

Zone Lake Phosphatase
activity

Catala.se
activity

Nonenzymatic
H 20 2-splitting

TTC reduction

Noil-autoclaved mud Autoclaved mud

W ithout
glucose

W ith
glucose

W ithout
glucose

W ith
glucose

Durgäu 6.280 31.725 46.851 0.555 7.155 2.560 2.550
Valea Sărată  — Sulfuros 11.087 94.487 39.884 10.731 22.883 1.454 2.039
Ocnele Veclii Ocnei 1.715 24.185 21.739 1.107 1.297 0.085 0.139

Marinei 1.553 36.583 19.335 0.570 1.207 0.050 0.0d9
R otund 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
Csiky 8.255 54.183 40.732 6.724 9.437 1.814 1.670
Privighetorii 3.867 28.271 60.454 9.656 10.586 6.208 5.572

Băile Romane Tineretului 7.775 40.191 39.718 3.079 3.942 1.311 1.114
Bătrînilor 6.170 61.029 37.376 6.120 9.936 1.704 1.945
Ştrand 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
Sărătura 1.284 27 142 35.397 4.112 4.375 1.941 1.440

R. CRIŞAN ET AL.



T a b le  3

P o s i l ím i  o f  l a k e s  iu e o r d ln c j  to  t h e  e iHeiaoi!  of IIm» i n t e n s i t y  of p n z ţ i u u t i c  a n d  i m i i c n z v m a t i e  c a t a l y t i c  a c t i v i t i e s  o f  m u d  s a m p l e s ,
e x p r e s s e d  a s  m ean v a l u e s ,  i n  t h e  M a y  1ШШ — S e p t e m b e r  19ÎÏ7 p e r io d

P o s i t i o n
A c t i v i i  V

I *> :s 4 S 6 7 8 9 10 11 12 13

E N Z Y M  A  T I C

P h o s p h a t a s e
Ş t r a n d P é p é n a -  

r u
S u l f u r o s C s i k y T i u e -

i e t u -
M u r g ă u P ă t r h i i l o r  T a r z a n P riv ig lu  - 

ló rii
Kot und ( l e n e i M a r i ­

nei
S  ä r a ­
t u  г а

C atalase
P e p e -
n a r u

S u l f u r o s Ş t r a n d P a t i m i l o r  C s i k y T i n e r e l u ­
lui

T a r z a n M a r i n e i D n r g a u R o t u n d P r i v i g h e ­
t o r i i  '

S ă r a ­
ţ i i  г а

Ocm-i

T T C  r e d u c t i o n  
i n  n o u - a u t o c l a -  
v e d  m u d ,  v v i t h -  
o u t  g l u c o s e

S u l f u ­
r i  »s

P r i v i g l i e -  P c p e u a r u  
t o r i i  ‘

C s i k y D u r g a u  T a r z a n P ă t r i n i l o r  v Ş t r a n d S a r f i t u r a T i n e n  tű ­
in i

R o t u n d ( ) c i i c i M a r i ­
n e i

T T C  r e d u c t i o n  
i n  n o i u a u t o c h ; -  
v e d  m u d ,  w i t h  
g l u c o s e

S u l f u ­
r o s

P e p c n a r u R r i v i g l n  - 
t o r i i

P f d r m i -
l o r

C s i k y 1 H i r g ă u Тмгхаи S a r á t u r a T i m  r e  í u -  
111 i

Strein i R o t u n d ( ï e m - i M ari­
n e i

N O N  E N Z . У М А  T I  С

H 20 2- s p l i t t i n g P r i v i -  P e p e n a r u  D u r g f u i
g l i e t o -
r i i

T a r z a n C s i k y  S u l f u r o s T i  n e u  t u -  
l u i

l i ă t r î n i l o r  S ă r u t u r a Ş i  r â n d  R o t u n d O c n e i - M a r i ­
n i i

T T C  r e d u c t i o n  
i n  a u t o c l a v e d  
m u d ,  w i t h o u t  
g l  u e o s e

P e p e -  P r i v i g l i e -  T a r z a n  
n a r u  t o r i i

1 ) u r g ă u S ă r ă -  C s i k y  
t u r a

Ş t r a n d P > ă t r î n i -  S u l f u r o s
l o r

T i n e r e ţ i i -  R o t u n d
l u i

O c n e  i M a r i ­
n e i

T T C  r e d u c t i o n  
i n  a u t o c l a v e d  
m u d ,  w i t h  g l u ­
c o s e

P e p e -  P r i v i g l i e -  T a r z a n  
n a n i  t o r i i

i  ) ш  g ă u S u l f u -  P ă l r i n i h
r o . s

r  C . - i k y Ş t r a n d  S ă r ă t u r a T i m  n  t u -  R o t u n d  
l u i .

O e i u  i M  u r i ­
n e i
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w ithout and with glucose, respectively) and on positions 8— 11 for the 
other two activities. The Csiky, Bätrinilor, Tarzan, Durgău and Tineretului 
lakes are interm ediary, occupying positions 4— 10 for the 4 activities. The 
least active muds were sampled from the S ărătu ra  area and the M arinei, 
Rotund and Ocnei lakes, situated on positions 8—13.

As to the nonenzymatic catalytic activities, the Pepenaru, Privighe­
torii, Tarzan and Durgău lakes are situated  on the first 4 positions for 
each of the 3 nonenzym atic activities studied. The Csiky, Sulfuros, B ătrî- 
nilor, Ştrand and T ineretului lakes and the S ărătu ra  mud are interm ediary 
as they occupy positions 5— 10. The Rotund, Ocnei and M arinei lakes are 
the least active (positions 11, 12 and 13).

It should be emphasized tha t the enzym atically most active lake, Pe­
penaru, proved to be most active also in respect of the nonenzymatic ca­
talytic activities. Sim ilarly, the Privighetorii lake is active from both 
viewpoints. The Tarzan and Durgău lakes are enzymatically interm ediary 
but very active if the nonenzym atic catalytic activities are considered. 
The Sulfuros, Ştrand, Csiky, Bätrinilor and T ineretului lakes show an 
interm ediary potential from both viewpoints. The S ărătu ra  mud and the 
Rotund, M arinei and Ocnei lakes are the least active also from both points 
of view.

Comparison of the lakes according to the criterion of the m in im um  
variability of enzymatic and nonenzymatic catalytic activities of their mud 
samples in the May 1986 —■ Septem ber 1987 period. The variation coeffi­
cients, expressed in percentages, are specified in Table 4. M inimum va­
riability of the enzymatic activities in mud samples m ay be in terpreted  
as m axim um  stability  of the lake from a biological point of view, as the 
enzymatic activities in m ud 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 m ini­
mum variability are presented in Table 5. One can deduce from  this table 
that, from  enzymological viewpoint, the m ost 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, Durgău, Tine­
retului and Ş trand lakes are of m edium  stability  as they occupy positions 
1—9. Least stable are the Bätrinilor, Sulfuros, M arinei 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 determ ined. The Tarzan and Csiky lakes also m ani­
fest a pronounced stability  (positions 2—4). M edium stability characterizes 
the Rotund, Durgău, Sulfuros, Bätrinilor, T ineretului and Ş trand  lakes 
occupying positions 2—10. The least stable lakes are Pepenaru, M arinei and 
Ocnei, being situated on positions 9— 12.

It is evident tha t the enzym atically most stable lakes, Tarzan and 
Csiky, are stable also in respect of the nonenzym atic catalytic activities. 
The Privighetorii lake is of medium stability from enzym atic point of
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V a r i a t i o n  « '« eff ic ien ts  o f  t h e  e n z y m a t i c  a n i l  n o n e i i z y m a l i c  c a t a l y t i c  a c t i v i t i e s  o f  mu«l s a m p l e s  in  (lie
Via у  Ш Ш  — S e p t e m b e r  1 9 8 7  p e r i o d  (% )

Zone L ake P h o sp h a ta se
a c tiv ity

C atalase
a c tiv ity

TTC red u ctio n

Noneiizy- X on-au toclaved  m ild A utoclaved  m ud
m atic  ..............

H 2()2~splittm g W ith o u t W ith  W ith o u t W ith 
glucose glucose glucose glucose

D urgău 45.23 24.67 26.81 46.72 41.23 82.13 74.36

V alea S ă ra ta  — Sulfuros 47.73 58.83 26.54 55.72 75.23 137.01 125.45

Ocnele Vechi Ocnei 43.85 30.81 46.51 111.93 112.66 282.95 237.58

M arinei 25.96 40.60 43.27 99.13 117.12 173.21 173.46

R o tu n d 15.54 42.31 16.64 50.95 36.25 136.01 113.25

T arzan 30.23 27.85 22.39 42.76 28.91 37.68 41.68

C sikv 38.77 33.68 25.78 36.16 33.61 50.68 47.01

P riv igheto rii 118.11 68.58 1.12 23.82 37.24 25.90 18.08

Băile R om ane T in ere tu lu i 38.04 41.84 33.80 54.75 51.77 162.80 158.12

В ă trîn ilo r 56.43 29.67 38.10 79.99 97.83 129.99 118.78

Ş tra n d 31.42 22.66 42.89 74.95 93.46 140.76 132.95

P epenaru 17.62 48.05 46.85 100.72 19.96 173.21 153.25
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P o s i t i o n  o f  l a k o s a c c o r d i n g  to  I h c m i n i m u m ! v a r i a b i l i t y  o f t h e  e n z y m a t i c  a n d  n o n e n z y m a l i e  c a t a l y t i c  a c t i v i t i e s  o f  m u d s a in  p ies
in t h e  M a y  1 9 8 6 — S e p t e m b e r  1 9 8 7  p e r i o d

A ctiv ity
Position

1 2 3 4 5 6  7  8  9 1 0 11 1 2

E N Z Y M A T I C

P h o sp h atase R o tu n d  Pepe- M arinei T ar- Ş tran d T in ere tu - Csiky Ocnei D urgău Sulfuros ISătrînilor Privighe-
n aru zan lui to rii

C atalase vStrand D ur- T arzan lîă tr i-  Ocnei C sikv M arinei T in e retu - R o tu n d Pepenaru Sulfuros Privighe- pö

gnu U il or Iui torii Г)

TTC reduction  in Priv ighe- Csikv T arzan D ur- R o tu n d T in ere tu - Sulfuros S tran d  T a ln n ilo r  Marine! Pepenaru < Jenei <r.
non-au toc laved  m ud to rii gfn i i Ini
w ith o u t glucose Tn

TTC red uction  in P epenaru  T arzan  Csikv Ro- Privighe-- D urgau  T in eretu - Sulfuros Ş tran d R atrîni- ( )cnei M a r i n e i
noil-au toclaved  
m ud, w ith  glucose

tu n d  to rii lui lor

K O X l l X y . Y M . r r r C

H„( .^-sp litting Priv ighe- Ro- T arzan Csiky Sulfuros D urgau  T ineretu - R ă trîu i- S tran d M arinei Ocnei Pepenaru
to rii tu iu l lu i lor

TTC red uction  in Priv ighe- T ar- Csiky D ur- P ă tr în ilo r  R o tu n d  Sulfuros S tran d  T inereţii- M arinei ( Jenei
au toc laved  m ud, 
w ith o u t glucose

to rii zan gău lui

TTC reduction  in Priv ighe- T ar- Csikv D ur- R o tu n d B ătrîn ilo r Sulfuros Ş tran d  Pi p en am T ineretu- M arinei ( J e n e i

au toc laved  m ud, 
w ith  glucose

torii zan găti 1 Ui
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view and very stable- if the nononzymalic activities are considered. The 
Dureau, IteUind, Tineretului, Sulfuros, Ştrand and Pepenaru lakes arc 
characterized by medium stability from both viewpoints. The lowest s ta­
bility is a property of the Bfttrînilor, Marinei and Ocnei lakes.

Com palidon of the lakes according to the criterion of the enzymatic  
indicator of mud quality. The relative mean values and the enzymatic in­
dicator of mud quality arc1 shown in Table (1, while the1 results of the 
comparison of lake's on the- ground of the enzymatic indicator of mud 
quality arc1 presented in Table* 7. One- ( an deduce1 from this table that the 
most active mud. i.e. the mud with the1 highest values of the enzymatic in­
dicator of mud quality, vats sampled from the Pepenaru lakes The next 
positions arc1 occupied by the muds of the1 Sulfuros and Privighetorii 
lakes. The1 muds of the Ştrand, Tarzan, Csiky, Bătrînilor, Durgău and Ti­
neretului lake's and the Sărătura mud are situated on positions 4- -10. The 
least active muds originated from the1 Rotund, Marinei and Ocnei lakes 
(pc)sitions 1 к -13).

Tiic1 lake's were compared also by taking into account the significance 
of the1 differences between the' relative1 mean values of the enzymatic and 
nonenzymatie catalytic activities in mud samples. The1 results of this 
comparison (Fig. 1) show that the1 Pepenaru  lake does not differ signifi­
cantly from the Sulfuros lake, but it differs significantly from the other 
lakes. The1 differences betw een the Sulfuros lake and the Privighetorii, 
Ştrand, Tarzan and Csiky lake's arc1 not significant, but the1 comparison 
of the- Sulfuros lake with the1 Bătrînilor, Durgău. Tineretului. Rotund, 
Marinei and Ocnei lakes and the Sărătura area revealed significant diffe­
rences. No significant difference's were found between the1 Privighetorii 
lake1 on eme sick1 and the' Ştrand, Tarzan. Csiky, B ătrînilor and Durgău 
lake's, on the1 otlmr. At the1 same1 time, the1 Privighetorii lake differs sig­
nificantly from the Tineretului, Rotund, Marinei and Ocnei hikes and the 
Sărătura area. The1 Ştrand, Tarzan. Csiky, Bătrînilor and Durgău lakes are 
not signifieanliv different, but they differ significantly from the Rotund, 
Marine1! and Ocnei lakes. The Tineretului. Rotund, Marino] and Ocnei 
lake's and the1 Sărătura area, when compared with emeeh other, do not show 
any significant difference's.

Based on this comparison, we1 can group the studie'd hike's into 3 cale- 
gorie's. The1 first category com prise's the1 Pepenaru and Sulfuros lakes, the 
muds of which are the1 most active1. Six lakes (Privighetorii, Strand, T ar­
zan, Csiky, Bătrînilor and Durgău) with muds of medium activity form 
the1 see-ond cate'gory. The third category' comprising the1 Tinerelului, Ro­
tund, Marinei and Ocnei lake's and the Sărătura area are1 characterized 
by the Mast active muds.

Synthesis  of the results of the comparison of lakes according to the 
criteria of intensity and minimum variability of the enzymatic and non- 
enzymatic cataljitic activities of mud samples and of the enzymatic in­
dicator о i mud quality in ilm May 1986 September 1987 period. Com­
parison of the1 lake's according to the1 criterion of the1 intensity of activi­
ties (Table's 2 and 3) has shown that the „best“ lakes, i.e. the lakes the
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Table 6

R e l a t i v e  m e a n  v a l u e s  a n d  e n z y m a t i c  i n d i c a t o r  o f  m u d  q u a l i t y

Zone Lake Phosphatase
activity

Catalase
activity

Noiienzymatie
ILO^spIitting®

TTC reduction

Non-autoclaved mud Autoclaved mud
Knzyniatic 
indicator 
of mud 
qualityW ithout

glucose
W ith

glucose
W ithout
glucose

W ith
glucose

D ureau 20.95 32.24 27.50 61.08 31.27 33.78 43.48 306.3
Valea Saratfi — Sulfuros 47.58 96.02 65,97 100 100 19.18 34.77 463.52
Ocnele Vechi Ocnei 7.36 24.58 35.96 10.31 5.67 1.12 2.37 87.37

Marinei 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 68.84 59.14 27.34 44.09 62.17 318.08
Csiky 35.43 55.06 67.38 62.66 41.24 24.33 28.48 314.58
Privighetorii 16.59 28.73 100 89.98 46.26 81.91 95.02 458,49

Băile Romane Tineretului 33.37 40.84 65.70 28.69 17.23 17.30 19.00 ‘222 13
Batrînilor 26.48 62.02 61.82 57.03 43.42 22.48 33.17 306.42
Ştrand 100 70,36 55.99 43.79 14.57 22.77 28.02 335.50
Pepenaru 75.(h> 100 94 .ее 65.16 82.68 100 100 617.86
Săratura 5.51 27.58 5S.55 38.32 19.12 25.61 24.56 199.25
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Table 7

P o s i t i o n  o l  b i k e s  a s  a  f i m e t i o n  o ï  t h e  
e n z y m a t i e  i n d i c a t o r  o f  m u i l  q u a l i t y

Posi­
tion

lvnzymatie indi­
cator of mud 

quality
Lake

I. 617.86 • Cj Pepenaru
463.32 Sulfuros

3 458.49 Privighetorii
4 335.50 Ştrand
5 318.08 g Tarzan
6 314.58 Csiky
7 306.42 r.ătrînilor
8 306.30 Durgău
9 222.13 Tineretului

10 199.25 Sărătura
11 99.74 Rotund
12 88.24 Marinei
13 87.37 Ocnei

F i g .  1. E n z y m o l o g i c a l  c l a s s i f i c a t i o n  o f  s a l t  l a k e s  
i n  T u r d a .  1 to  13 — T he lakes s tu d ied  an d  th e ir  
position  according to  th e  enzym atic  in d ica to r of 

m ud q u a lity  (see T able  7).

muds of which are enzym atically the m ost active, are the Pepenaru, P ri­
vighetorii, Tarzan and Durgău lakes. In respect of the nonenzym atic ca­
talytic activities of muds, the “best” proved to be the Pepenaru, P riv i­
ghetorii, Tarzan and Durgău lakes.

When the lakes were compared according to the criterion of the mi­
nimum variability  of activities (Tables 4 and 5), it  was found th a t the 
“best” , the least variable, i.e. the most stable, are the Tarzan, Pepenaru, 
Privighetorii and Csiky lakes, in respect of the enzym atic 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 m ud quality (Tables 6 and 7) gave results sim ilar to those 
obtained by using the criterion of the in tensity  of activities. Again, the 
muds proved to be the most active in the Pepenaru, Sulfuros and P ri­
vighetorii lakes, medium active in the Ş trand, Tarzan, Csiky, Bătrînilor, 
Durgău and T ineretului lakes and the S ărătu ra  area, and the least active 
in the Rotund, M arinei and Ocnei lakes.

In other words, comparison of the lakes according to the 3 criteria 
gave nearly the same results for the Privighetorii, T ineretului, M arinei 
and Ocnei lakes, bu t differing ones for the o ther lakes. We emphasize 
the special situation of the Pepenaru, Sulfuros and Ş trand lakes, the muds 
of which m anifest a high, bu t unstable enzym atic and nonenzym atic ca­
talytic potential. The situation of the Tarzan, Csiky and Bătrînilor lakes 
and that of the Durgău and Rotund lakes should also be m entioned: the 
muds of the specified 3 lakes exhibit enzym atic and nonenzymatic cata-
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lylic activiiies of medium intensity but of high stability, while in the 
muds of the Durgáu and Rotund lakes the activities are weak but highly 
stable. Another observation to mention is the high stability of he nonen- 
zymatie catalytic activities in the mud of the Privighetorii lake and their 
high instability in the muds of the Marinei and Ocnei lakes.

Based on the results described, medical and technological studies arc* 
recommended for the extraction of the Pepenc.ru, Sulfuros, Privighetorii 
and Csiky muds to be used in balneotherapy.

Conclusions. Comparison of 12 salt lakes and the Sărătura area locat­
ed in Turda, either in the Valea Sărată—Ocnele Vechi zone (Durgau, 
Sulfuros, Ocnei, Marinei and Rotund) or in the Băile Romanţ1 zone (Tar­
zan, Csiky, Privighetorii, T ineretului, Bătrînilor, Ştrand, Pepenaru and
Sărătura), according to the criteria of intensity and minimum variability 
of the enzymatic and nonenzym atic 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, T ineretu­
lui, Marinei and Ocnei lakes, but differing ones for the other lakes. The 
muds of the Pepenaru, Sulfuros and Ştrand lakes manifest a high but 
unstable enzymatic and nonenzymatic catalytic potential. The muds of the 
Tarzan, Csiky and Bătrînilor lakes are of medium intensity but of high 
stability. The enzymatic and nonenzymatic catalytic potential in muds of 
the Burgău and Rotund lakes is weak but stable. The mud in thm Sărătura 
area has a low enzymatic and nonenzymatic catalytic potential.
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С Л Т.Ш Х Л  К О;' гпг; AOLi.RATiON OF И1Н1) SKINS IN THE 
TOO! O d i C . A b  M l ' s n  '.Vi OF THE UNIVERSITY OF CLUJ-NAPOCA

(Part I)

p  1 n t í ; с п н к а ш х  ■

S W IM  „ÍV. - -  T ax papa:- p resen ts  a co llo d io n  of b ird  skins, com pris­
ing 889 s i r ’c:m ens. T he b ird s  belong to 187 taxa , íro m  w h ich  183 a re
r e i n  o u r coiii'trv , an d  4 from  o th er geograph ic  zones. P a r t  I of th e
p ap er . evieu-s ne::;n\ hall' of the1 taxa.

The bird collodion of the Zoological Museum in Cluj-Napoca consists 
А the naturalized birds Horn the faunal exhibition and the reserve, and 
of the skin collection. From a scientific viewpoint, the last one is more 
\ aluabie since tire labels which accompany each specimen contain, in the 
majority of cases, information regarding the place, date and author of the 
collection.

Although it is an old collection, initiated 4 years after the foundation 
N  the m useum  (1859), there are very few  w ritten  m aterials about it [3, 4].

The collection comprises 889 birds classified into 183 taxa (168 spe­
cies and 15 subspecies), from  which 57 are sedentary, 94 m igratory, 
16 w inter gin-sis and 16 passing guests. Four species (with 5 specimens), 
characteristic for other geographic zones are added to the 183 taxa.

.Most skins originate from Cluj district. Only a small num ber of spe­
ed mens were1 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, tiw• collection has acquired an important significance, both 
historically and scientifically. I t  indicates profound changes of certain 
places, especially of the wot and w ater-covered lands, like that around 
the locality of Mociu. where, at the beginning of the X X th century, there 
were still wide-spread pools from which Egretta alba, Himantopus himan­
topus and Platalea leucorodia. were collected. At present, in our country 
these species nest only in the Danube Delta. The specimens of species 
disappeared from Romania (Gypaëtus barbatus), of those which appear ac­
cidentally (Gyps j'ulvus and Aegypius monachus) or of those that  have 
become rare (Egretta alba, Platalea leucorodia, Himantopus himantopus  
and Recurvirostra avosetta) are especially important.

Some common species, present in the collection of naturalized birds 
(Garulus glandarius, Fringilla coelebs, Passer montanus, Emberiza ca­
landra, etc.) are missing from the skin collection. However, the great 
number of species in this collection speaks eloquently about the richness 
of the ornithofauna of tiiese places. Related to this, it is to be mention­
ed that in the Danube Delta, the richest region of our country in birds, 
there were signalled 320 species |5 |, whereas in the whole country appro- *

* Umverstfy of Ciuj-Napoca. Zoological Museum, 34U0 Cluj-Napoca, Romania
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xim ately 400 species [1], i.e., nearly one th ird  of the Eurasian ornitho- 
fuuna [2].

In presenting the catalogne wo followed the Nom enclature of the 
Birds of the Socialist Republic: of Romania, elaborated on the basis of 
phylogenetic classification [1].

In the catalogue, the follow ing abbreviations were used for the dis­
tricts: AB—Alba, BH—Bihor, BN—Bistrita-N ăsăud, BV—Brasov. CJ— 
Cluj, CV—Covasna, HD—Hunedoara, MS—Mureş, NT—Neamţ, SB —Si­
biu, S J—Sălaj. “Ju v .” is the' abbreviation for “juvenile” .

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

Place D ate A uthor T o ta l Sex In v en to ry  
nu m b er num ber

o f  c o l l e c t i o n o f  s p e c i m e n s

O rder P o d i e i p e d i f o r m e s  
F am ily  P u d ic i  p e d i d a e

1. P o d i c e p s  c r i s t a t u s  L.

Cluj, Someş, C J X . 1902 I,. Zw iïnier 1 V 2157
Cefa, BH 26. VI. 1970 F. \m i7 ,c 4

1
O 2157/1

2157

2. P o d i c e p s g r i s e i g e n a  B odd.
Geaca, C J 6.I I I . 1970 F. Yincze 1 *O 2160/1

3 .  P o d i c e p s a u r i t u s  h .

A paliida , C J X .1909 b . F ü h re r 1 î 2157/1

4. P o d i c e p s n i g r i c o l l i s  Ch. L. Brelim

D ej, C J V III . 1944 V. ÍK-ZM) 1 ? 2158

5. P o d i c e p s r u f i c o l l i s  Pali.
H ăghig , CV 23.V II.1902 1 -r 2159
Mociu, C J IX . 1909 L .  F ü h re r 3 2159
Geaca, C J 15 .X .1970 F. Yincze 1 2161/1
Geaca, C J 30. V II I .  1971 ]'. Yincze 1 2161/1

O rder Cieouilforines
F am ily  Ardcidne

'i. A r d e a  c i n e r e a  Ь .

R ăscruci, C J IX . 1909 I,. R ührer 1 if 2162
B ăgara , C J IV .1910 I,. F ü h re r 1 % 2162
M ociu, C J IV .1910 ],. I-'ührer 1 O 2162
Ţ aga , C J 3.V I I .1910 I. A jtai 1 % 2162

1911 4 2162
Cefa, B H 23.V H .1970 ]•'. Yincze 5 2<J, 3Ç 2162/1

7. A r d e a  p u r p u r e a  L.

B ăgara , C J IV . 1910 h . F ü h re r 2 2 2163
Geaca, C J 1911 1 2163
G eaca, C J 15.IX .1972 F. Yincze 1 4 2163
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8. Jignita alba F.
Mooiu, CJ X.1909 L. Führer 2 <$. $ 2165

9. ligvitta garzeiţa L.
Ceia, liH 26, VII. 1970 F. Yincze î à 2165/2
Cefa, 1Ш 22.XI.1973 F. Yincze 1 â 2165/2

70. Ardcola ralhndts Scop.
Ccfa, BH 24. VI. 1970 !•'. Vineze 1 o 2163/2

11. УуЫнУ'гах nxcticorax L.

Someşul Rece, CJ VI. 1903 F. I*xilirt r o *o 2156
C.ilău, CJ IX .1909 F. Führer I o 2156
Răscruci, C J X.1909 F. Führer 4 juv. 2156
Mociu, CJ V.1910 L. Führer 1 o 2156
Ccfa, BH 25.VI.1970 F. Vineze 4 ад, 2 c 2156
Ccfa, BH 19.VII.1970 F. Vineze 1 o 2156

12. Ixohm hiis minutus H.
Răscruci, CJ X.1909 F. Führer 1 3 2162/1

Fam ily CîenniidiH»

13. Cic nui cic<ivia L.

Dezmir, CJ
1911
18.VHI.1958

3
H. Fülüp 1 $

2166
2166

Zoo, Turda, CJ 10.XI.1970 F'. Vineze 1 2166
Someşeni, CJ 10.X .1972 F'. Vineze 1 3 2166

Răscruci. CJ X.1909
14. Cicoma nigra I,.
F. F'ührer 3 I J ,  2 ° 2166

Mociu, CJ V I.1910

F'amily Thrcskloriiitidnp

15. PI ut ah a IcNcoroiia L. 
F. F 'ühn r 1 2164

1 lobrogea 1911 F. Führer 5 ç» to 2164
I lanuhe Delta 15.IV.1950 II. Fülüp 1 2164

H ortobágy,
H ungary IV .1907

Order Anspriforines 
F'amily Aimtidao 

16. Anscr fahatis Fallt.

O. Telckv 1 0 2174

Cefa, BH 19.X I I .1970

1

7 7. Ansrr ansei' F.
1

18. Anscr albijrons Scop. 
F. Vineze 1

2169

2170 

2170/1

Apahida, CJ IV.1911
19. Anas she per a F. 

F. F'ührer 1 2173
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Geaca, С T 10.YIIT. 1971
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2 0 .  A n a s  c v e c c a  L.

V .  Viiiczit 2 111 Y. F 2173'
Geaca, e j Я0.ГХ.1971 I'. Yincze 1 2 i 73/
Som eşeni, C J 26. YI 1.1973 1'. Y ine/e 1 2173/

Ilăg h ig , CV 1.1903

2 1 .  A n a : ;  / A a t y r h v i i c h - u  L, 

!.. F ü h re r 1 2108

O cna Mureş, AB 17. I I I .  1903

1

2 2 .  A n a s  a c u t a  

L. F ü h re r 1

2168

2171

A pahida, C J TY.1.HÍ1
2 3 .  A n a s  q u c r q u i  d a l a  L. 

L. V ülnxr 1 •> ! y >
Geaca, C J 29. I I I .  1957 IL l 'ü lô p  2 2172

Geaca, С T 4. VI. 1970
2 1 .  A y t h y a  j \  r i n a  L .  

V .  Vinczc 1 2175
Cefa, BH 24.YI. 1970 F. Yincze 1 F 2175/

A pahida, С I 1909
2 5 .  A y t h y a  г л п ч ' с  G üldenst. 

h .  F üh re r 1 2174
A pahida, C J 1.1911 B. Führer 2174
Cefa, В II 24.V I .1907 FF Yincze i 2 ! 75
Geaca, C J 3 .Y II.1970 F'. Yincze 1 2175
Geaca, C J 30.I X .1971 Г\ Vine/,“ î -J 2175

C luj-N apoca, C J 15.X. 190Í)
2 5 .  . '/  r g u s  i n v r f ' j . : ' ' ■. y i,. 

L. Zwönj'or i 2107

Cibin, SB YI 1.1907

O rder F a lr rn ü e T ;:  

YYlYlly [>.' « :‘l (

L. I ] •_:X2

B ucium i, S J 24.X . 1903
25 .  A  f i  a s  .mfX-Y h .  

S x i i . i y y i  I 2109

T ibet, China 

Ciliin, SB Y II.1907

2 9 .  Crv f a b i u s  b a v b a t u s

!

3 0 .  A ' j n H a  h c l i a c a  S a y X i ; y  

L .  Г 'Ш п ч г  î

2'X3

2196
Cibin, SB V II. 1907 1,. F ü h re r 1 jliV. .; 2196

23.I I I . 1904

3 1 .  A i  и 'A a  d a n g a  l ’ail. 

h .  F ü h re r 1 2194
B o u ţida , C J 11.1910 L .  F ü h re r 1 2194

11.1910 1 y 2194
A pah ida, C J IV . 1911 L. F ü h re r  1 2194
Feleac, C J V.1911 L .  F ü h re r  ! y 2194
C uzăplac, S J 14.1.1920 J juv . V 2194

2194
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3 2 .  U i c r a ë t u s  p c n v w . i  и  sí (тш;1.

R ă . S ' T u c i ,  С  1 1 2 . X .  1 9 8 4 T .  F ü h r e r  C о , j u v .  Ç 2 1 9 5
R ă s c r u c i ,  С  1 X J  9 0 9 b .  R ü h r e r  1 о 2 1 9 5
R ă s c r u c i ,  С } X . 1 9 0 9 F .  R ü h r e r  I j o v .  o' 2 1 9 8

i 2 1 9 8

33. П и к а  bifit'o F .

M i s k o l r ,  ï IU l i i i ;  r v X I I . 1 8 0 3 } -T- 2 1 7 8
C r i s t i a n ,  В У 2 5 . 1 . 1 9 0 3 F à u c z v  i -f 2 1 7 8
F a u a r a s ,  Г, Y 1. V J .  9 0 3 b .  /Л У О П Н Т  1 A 2 1 7 8
D e j ,  C J 1 . V i l i . 1 9 0 4 K. R w o r m  r 1 2 1 7 8
C l u j - X a p e c . i ,  e j 1 9 . \ ' I I . 1 9 0 5 ! . .  F ü h r e r  i о 2 1 7 8
l l o r . ş a ,  C  Ţ 2 9 . I V . 190(4 i 3 2  î 73
C l u j ,  M i i n ă ş t u r ,  С T K I . X I J 9 0 9 I .  A j i a i  'i 3 2  1 /  8

A p a l i i d a ,  С T V I I .  1 9 1 2 R. R i U m  i 7 p 2 1 7 8
C l u j .  I l o i a ,  C  J 1 1 . 1 9 1 3 1 ó 2 1 7 8
R l o r e ÿ t i ,  C  1 I I . 1 S 1 . 3 Í 2 1 7 8
F l o r e . ş t i ,  C  ! 1 0  i  3 I , .  F ü h r e ;  1 ■ 3 2 1 7 8
T r : u i s i î v « , î l i . l i о 2 1 7 8

в 2 1 7 8

3 3 / 1. l i n k . ,  huteo inaa  F l m i e k e

R ă s c r u c i ,  C ? X J P O Î ) R . R ü h r e r  2 2 1 7 0
1 2 1 7 6

31.  !!;■ !. >j î - iço p i 's  P e u t .

1 8 0 5 1 2 1 7 9
C l u j - N a p o c a ,  C J 7.  JT . ! R ‘5 R ü h r e r  ! '..i 2 1 7 9
A p a h i d a ,  C J i l . 1 9 1 3 1 2 1 7 9

G 2 1 7 9

3 5 .  U n i e ’) r u i l v v .s  C r c t z s c h i

Ы С  Н и г е р е i

3 0 .  . и  a / v : -  r g ,. ; i i : ! is  R .

0 2 1 7 7

3 . X .  1 9 0 9 F .  F ü h r e :  i 2 : 9 1
T u r c a ,  C J 2 0 . V I I i . i 9 0 5 b .  F ü h r e r  Í 2 1 9 1

2 . V Î T . 1 9 0 0 ! . .  R ü h r e r  1 ; 2 1 9 1
•> J 2 1 9 1
1 + 2 1 9 1

3 7 .  A c c i p í f i 'v  n ï s u s  L .

3 . X .  1 9 0 3 "2 о 2 1 9 0
I 5 . V I I . 1 9 0 5 R .  R ü h r e r  1 0* 2 1 9 0

T u r c a ,  C J 2 0 .  V I I I .  1 9 0 5 R .  R ü h r e r  1 R 2 1 9 0

3 3 .  M i l v u s  m i l v u s  L .

I I .  I ' ü l O p  i 2 1 8 5

3 9 .  M i l v u s  m i g r a n s  F ö d d .

A m h i d u ,  C I I X .  1 9 1 1 ! a 2 1 8 1

í O 2 1 8 1

4 0 .  H n U a ë î i iS  albicill 'À L .

C i b i u ,  S K V I I .  1 9 0 7 ív. F ü h r e r  1 2 2 0 1
Z a u l  d e  Cim pie, M S V I I I .  1 9 0 7 R .  R ü h r e r  3 с 2201
R ă s c r u c i ,  C J X I .1909 T» F ü h r e r  1 2201
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41. Pernis apivorus F.
1 2200

42. Circus aeruginosas I,.

Häghig, CV 1.V.1903 F. Führer 1 О 2192
Floreşti, C J 4.X I .1911 1 J 2192

43. Circus cyancus I,.

1 r 2193
1 2193

44. Circaêius gallicus Gmel.
Cibin, SB V II .1907 1 > 2204

Fam ily Falconidae
45. Falco subbuteo F.

Cluj-Napoca, CJ 1864 1 О 2186
Cluj-Napoca, C J 1864 1 2186
Cluj-Napoca, C J 1864 1 juv. J 2186
T urea, C J 27.VIII.1905 1 ö 2186
Geaca, C J 7.IX .1970 F. Vincze 1 2186

2 2186

46. Falco peregrinus Tunst.
Răscruci, C J X I. 1904 F. Führer 1 ö 2188/1
Aghireş, C J I I I .1910 1 Ó 2182
Răscruci, C J I I I .  1911 ! 2188/1
Bonţida, C J IV.1911 1

1

47. Falco cherrug dannbialis Klcinsclim.

2188/1
2188

Răscruci, CJ 11.1910 F. Führer 1 о 2183
H ida, S J IV.1911 Bouar 1 2188

6 2183
48. Falco vespertinus I,.

V. 1930 H. Fülöp 1 2184

49. Falco nanmanni Fleischer
Cluj-Napoca, CJ 1.IX . 1905 F. Führer 1 и 2185

50. Falco tinnunculus I,.

Cluj-Napoca, C J 26.IV. 1903 F. Zwörner 1 О 2187
Cluj-Napoca, CJ IX .1903 F. Führer 1 6 2187
Galicia 29.IV.1916 1 о 2187
Floreşti, C J 13. V III. 1970 F. Vincze 1 2187

Order Galliformes 
Fam ily Phaslanidne

57. Perdix perdix L.
Baciu, CJ 12.V.1970 F. Vincze 1 î 2340

52. Colurnix coturnix L.
Gilău, C J IX . 1909 F. Führer 1 о 2211
Apahida, CJ IX . 1909 F. F ührer 1 juv. 2211
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Order G ru lfo r m e s  
T'amilv HhIImIhp

53. Porzana parva Scop.
Mociu, CJ IX. 1909 ly. Führer 4 3J, 1 Ş
Răscruci, C J X.1909 I -  Führer 1 •*О

54. Porzana porzana F.
Apahidu, C J 6. X. 1903 F. Zwürner 1 ö
Apahida, CJ X.1909 F. Führer 2 о  » -
Mociu, CJ XI. 1909 F. Führer 2 J ,  ?
Floreşti, CJ Y.1911 ly. Führer 1 о

55. Porzana pusilla intermedia Herrn.
Hungary V. 1911 ly. Führer 2 О. ¥

56. Crcx crex L.
IV. 1867 1 J

Cluj-Xapoca, CJ 5. IX. 1902 1 í
Apahida, CJ 5.V I.1903 Iy. Zwörner 1 О

57. GalUnula chlovopus L.
Apahida, CJ XI. 1909 L. Führer 1 о
Ţaga, CJ 2. V. 1910 I. Ajtai 1 J
Scutard, CJ 20.X .1971 1;. Vincze 1

1
juv.

58. Fulica atra L.
Geaca, CJ I I I . 1867 2
Geaca, CJ 15.X.1971 K. Vincze 2 О , +
Geaca, CJ 22.XI. 1973 1'. Vincze 2

Order C h a r a d r i i f o r m r s  

Family C h a r a d r i id a c

59. Vanclus vanclus Iy.
Cătina, CJ  
Hortobágy,

4 .x . 1903 1 j

Hungary IV.1907 J- Nagy 2 6> +

60. Charadrius dubiu s curonicus Gmel.
Cluj-Napoca, C J 18.IV.1904 h. Zwürner 2 O » -r
Cluj, Someş, CJ V. 1911 Tv. Führer 2 O. 9
Floreşti, CJ IV. 1913 b. Führer 1 O

61. Charadrius alexandrinus L.
Hortobágy,

Hungary IV. 1907 I. Teleki 1 c+

Aghireş, CJ 
Răscruci, CJ 
Mociu, C J

X. 1919
XI. 1909 
X I .1909 
VIII. 1912

Family S c o lo p a c id a e

62. Gallinago gallinago L .

Iy. Führer 
ly. Führer 
h. Führer

3
4

2J. 1$
-o. 2 $

Ç

2 2 0 7
2 2 0 7

2 2 0 6
2 2 0 6
2 2 0 6
2 2 0 6

2 2 0 9

2 2 0 5
2 2 0 5
2 2 0 5

2 2 0 8
2 2 0 8
2 2 0 8
2 2 0 8

2210
2210
2210

2220

2220

2 2 2 6
2 2 2 6
2 2 2 6

2 2 2 7

2 2 1 7
2 2 1 7
2 2 1 7
2 2 1 71
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63. J.yv'.nucrvpU s mi ni vais l'rttnn.
1 2 2 1H

6-1. Scolopax nistia-la I,.

T Y í e a i ' u ,  C J 1 9 1 1 Ţ . F ü h r e r  1 О 2 2 1 6

6 5 . l .n n o s a  l iw . js a  I , .

1 E u n g a r v I V . 1 9 1 1 1 2 2 1 5
v S o i u e ş e i i y  C J L’ í ' . V I I .  1 9 7 3

6 6 .

1

T r i n g a  totanns  !. .

s 2 2 1 5

M u c i n ,  C J X . 1 9 0 9 L. F ü h r e r  3 2  1 5 2 2 2 3

6 7. /  n i i g a  iw bi i l« i  ‘ a 1 l u n n .

-‘l o f i l ! ,  C J X . 1 9 0 9 L . F ü h r e r  4 3 ; .  1 а 2 ‘>2м

M u c i n ,  C J X I . 1 9 0 9 í. F ü h r e r  2 J  • ;

1 2 2 2 3

■:> i. f r n i g a  ochorfm s  ! . .

C 1 i í j , - M ă u ă M u r ,  C J X .  1 9 0 9 L . F ü h r e r  1 i 2 2 2 4
4 . V . 1 9 1 0 L A j t a i  1 

1
2 2 2 4

6 6 . T i  i n g a  g la rco la  I . ,

S ( » m e s e n i ,  C J V I . 1 9 1 1 ív.. F ü h r e r  1 * 2 2 2 1
S o í n e . ' j c i i i ,  C J 2  1. V I  1 . 1 9 7 3 1: .. Y i i i e / . e  1 J 2 2 2 1

1 2 2 2 1
1 j u v . 2 2 2 1

70. T n n g a  h y p ch  neos L .

G v a c . : ,  C J 1 V .  1 8 0 7 1 2 2 2 1
M u c i n .  C J X .  1 9 0 9 I , . F ü h r e r  3 2 C  1 c 2 2 2 1
U ă s c r u c i ,  C J X I .  1 9 0 9 L . F ü h r e r  2 ], c 2 2 2 1

2 3 . 1  V . l  9 1 0 I . A j t a i  1 о 2 2 2 1
f l o r i n ,  С  J V I . 1 9 1 0 I „ F ü h r e r  1 2 2 2 1
( H i n t i ,  C  f V . l 91  1 ! . . F ü h r e r  2 .) > -1 2 2 2 1
G i l a u ,  C J V I . 1 9 1 1 F . F ü h r e r  3 -V 2 2 2 1
C l u j ,  M u n ă ş t u r ,  C J V I .  1 9 1 1 ! . . F ü h r e r  1 2 2 2 1

71.

1

C a l i d r i s  m in u t a  L e i s l .

2 2 2 1

S o m c ş c i i i ,  C J V .  1 9 1 1 I , . F ü h r e r  1 J 2 2 2 2
A p a h i d a ,  C J V .  1 9 1 1 l a F ü h r e r  1 j 2 2 2 2

1 2 2 2 2

72. P i n l o m a c h n s  p a g n a x  I , .

C ă t i n a ,  C J 1 1 . V . 1 9 0 4 I , . Z w ö r n e r  2 о -  Ç 2 2 1 9

F a m i l y  l i s ' c u r v i r o s l r i í l a e

73. R c c u n ' i r o s l r a  amsetla  I , .

C l u j ,  S e m e ş ,  C J  I X .  1 9 1 1  1

7 4 .  H i m u u t o p u s  h im a n t c P u s  Tv.

JIociu, C J  IX .  1909 I,. F ü h re r  1
1

2213

2214
2214
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Fam ily  I ari (Ine

7:>. P a n i s  f u s a i s  F .

Someşeui, CJ X. 1902 I<. / луОп н г  1 
1

juv. t, 2230
2230

75. / . u n i s  engt n ia lu s  с а сЫ п п а п ь  Pall.
Apuiddá, CJ IX. 1909 F. F ü h re r  2 I. 2229

‘У ' ’232

77. I.ai i is rai iH s  F.
1 Fn iobâgv ,

H ungary ! Y. ! 907 i. 1 2231
Apahida, C j 11.1910 F. F ü l m r  1 J 2231
Zaul (le C î m p u . R S  I I I . 1911 - G*. , 2231

73. Pane-, n d  i b i i u d u s  I,.

Apahida,  CJ X.1909 F. Führe r  2 -I- 2228
Apahida, CJ X Г. 1909 F. Führe r  1 J 2228
Dezuiir, CJ XI. 1909 F. Führe r  1 2228
Alociu, CJ XI. 1909 F. Führe r  1 0 2228
Alociii. CJ VI. 1910 !.. Führe r  3 ад. i a 2228
Zaul de Cimpie, U S  IY.1911 I,. Führe r  2 2228

2228

hainii}' Slcriiidae

79. C h l id o n i a s  n ig r a  F.

Braşov, BY 8.Y1I.1903 F. Zwörner 1 о 2234
Apahida,  CJ IX. 1909 F. F ü h re r  1 О 2234
Geaca, C J 30.YI1.1971 F. Yiucze 1 -r! 2234

SO. C l i l i d u i i i a s  l u w ü p te r a  Temni
Ap.diida, CJ XI.  1909 5 <-■> о < “ + 2233

1 juv. 2236

S i.  Ste rna h i r u n d o  F.

Apuilida, CJ 1 X.1909 F. F ü h re r  2 о » + 2237
1

S2. S ă n i a  a lb i f ro n s  Fall.

2237

1 2238

R E F  E R E N С E S

1. В ă c e  s c u, M.. R  o s !• t t I - B  a  1 ă n e s c u.  C. ,  C ü t u n e a n u ,  I. 1 V a s i  I i  u,  
G. I)., l a  i i l a o r  u. A ,  X m ih ’iivlatorul păsărilor d in  R epublica  Socialistă R o m á ­
ira,  , . ( I . î n a i v ;  N a t u r i i ' ' ,  1 ,  1 9 7 2 ,  1 2 7 — 1 4 â .

2 .  В  o r d  o i  a , i u ,  o .  M inunata  lu m e  a păsărilor, Ed. Albatros. Bucureşti ,  1 9 7 9 .
ii. F  I 1 i p  a ■ u .  Л  , P ă s ă r i  r a r e  i n  c o l e c ţ i a  ornitologică a M u z e u l u i  Z o o l o g i c :  din.  

C l u j ,  „ R o m  î  P ' z oG m "' .  1,  F i , G.  .424— 320.
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ze u m "  m c c înă in tcm cn i/e ,  . .V ertebra ta  Dung.", 7 (1—2), 190Г), 25—27. 
a. T a 1 p e  a n u, M„ P a s o a i e v a, M„ A r ip i  deasupra Deltei, Ed. Ştiint.,  Bucureşti .  

1 9 7 3 .
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M icrobiologie industrială şi bioteh- 
nologie (Industr ia l Microbiology and  
Biotechnology),  Sub redac ţ ia  (Edited by) 
N. D. T o p a l ă .  U n ivers i ta tea  ...Al. 
I. C u za“, Iaşi,  In s t i tu tu l  C en tra l  de Bio­
logie, Consiliul N aţional al Ing inerilo r  
şi T ehnic ienilor,  în t r e p r in d e re a  de A n t i ­
biotice Iaşi and  Societatea de Ştiinţe* 
Biologice F il ia la  Iaşi, 1088, 1067 pages 
w ith  363 figures and  269 tables.

The vo lum e com prises  149 papers  
w hich  w e re  p resen ted  a t  the  6th S y m ­
posium  on In d u s tr ia l  Microbiology and 
Biotechnology he ld  in Iaşi on 10— 12 
S ep tem b er  1987. The P roceedings  of the  
first 5 Sym posia  w ere  rev iew ed in S tu ­
dia  Univ. Babeş-Bolvai, Biologia (1981, 
26 (2), 73—74; 1985, 30, 76— 77 and  1986, 
31 (2), 78—80).

A fte r  the  F orew o rd  by P rofessor 
N. D. Topală, th e  vo lum e includes an 
u p -to -da te  and  com prehensive  rev iew  on 
„Biotechnology and  co n tem p o ra ry  socie­
ty “, com m unica ted  by Professors  G. Zar- 
nea  and  N. D. Topa lă  in th e  p lenary  
session, and  148 papers  p resen ted  in the  
9 sections of the  Symposium.

Biotechnology of im m o b il ized  en ­
zy m e s  and m icrobial cells (15 papers). 
D iffe ren t suppor ts  (x an th an  derivatives,  
collagen, Ponilex  type  ion exchangers ,  
calc ium  and  cobalt  a lginates , gelatine, 
po lyacrylam ide) w e re  used for im m o b i­
lization of m an y  enzym es (asparaginase, 
histidase. g lucoamylase, a-am ylase , g lu ­
cose isomerase, invertase ,  ca ta lase  and 
penicill in  amidase) and  som e bac te r ia  
(S trep tom yces  sp., A rth ro b a c ter  sp., S a r ­
cina lu tea  and  Escherichia coli). The tech ­
nologies app lied  an d  th e  p roper t ie s  of 
im m obilized  enzym es an d  bac te r ia  are  
descr ibed  in detail.

Microbial en zym es.  T w enty-seven  
p ap e rs  deal w i th  isolation and  selection 
of h ighly  active enz im e-produc ing  b a c ­
te r ia l  and  funga l stra ins ,  optim ization  
of th e  condit ions of enzym e b io sy n th e ­
sis, separa tion  an d  purif ica tion  of the 
following enzymes: urease ;  a lkaline, n e u ­
tra l  and  acidic p ro te inases ;  R Nase; e n ­
zyme hydro lyzing  y eas t  g lucan ; a m y la ­
ses; transg lucosidase ;  amyloglucosidase;

glucose isomerase; Cj and  Cx com ponents  
of eellulase; cellobiase; inul inasé; c a ta ­
lase; a sparag inase ; alcohol oxidase. One 
p ape r  describes ehrom ogenic  subs tra tes  
for the  de te rm in a t io n  of hem icellu lase  
and  pectinase activities. A biotechnology 
for increasing the  enzym atic  potential 
of th e  w eak ly  active m ud  from a salt 
lake is the  topic of an o th e r  paper.

Microbial biomass, am ino  acids, 
alcohols (11 papers). A technology is 
described for  p roducing  b iom ass (sin­
gle cell pro teins,  SCP) by cu ltu r ing  mo- 
thy lo troph ic  bac te r ia  in w as tew a te r s  re ­
su l ted  from  th e  convers ion  of m ethanol 
into hydrocarbons. B iomass wms also 
ob ta ined  by m eans  of the  m e th a n o l-u t i ­
lizing yeas t  C andida boidinii . T w o  p a ­
p e rs  deal w i th  th e  bac te r ia l  p roduc t ion  
of L-lysine and  L -pheny la lan ine ,  respec­
tively. M ethods w ere  w orked  out for 
p roduc ing  ethanol or fructose by u ti l iza­
tion of w as tew a te r s  resu lted  from  the  
b iosynthesis of dex tran .  The exopoly­
sacchar ide-p roduc ing  bacteria ,  p roduct ion  
of c itric  acid by a  m u ta n t  s t ra in  of 
A spergillus  niger, inf luence  of G erovital 
on th e  microb ia l  m etabolism  and  the 
microbiological assay of racem ic  ca l­
c iu m  p a n to th en a te  w e re  also dea l t  w ith .

A ntib io t ics .  A lka lo ids  (9 +  8 p a ­
pers). Morpho-physiology, b iochem is try  
and  cu lt iva t ion  of s t rep tom ycin -  and  e ry ­
th rom ycin -p ro d u c in g  s t ra ins  (S trep to ­
m yces  griseus  and  Sir . erythreus,  r espec­
tively) w e re  studied. Some papers  deal 
w ith  phage infection of Str. ery threus  
cultures, inf luence  of lipids on the  bio­
synthesis of penicill in  an d  assay of am i­
no n it rogen  in cu l tu re  liquid  of the  
s trep tom ycin -p roducer .  Conidiogenesis, 
va r iab i l i ty  of conidia, b iochem is try  in ­
cluding' alkalo id  b iosynthesis of Claviceps  
purpurea,  f ree  am ino  acids in ry e  host 
p lan ts  infec ted  w ith  Cl. purpurea  and 
inoculum  p rep a ra t io n  a re  th e  topics of 7 
papers .  One p ap e r  is devoted  to th e  sa­
p rop h y t ic  cult iva t ion  of a Claviceps  
paspali s t ra in  p roduc ing  ergotic a lk a ­
loids.

Genetics o f  industria l m icroor­
ganisms  (15 papers). A f te r  a rev iew  on 
“T he  res tric tion-m odifica tion  enzymes 
and  th e i r  ro le  in reco m b in an t  DNA
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t e c h n o lo g y 1, researches a re  described  on 
the  following them es: in v ivo  cloning of 
u-am ylasc  genes from  Bacillus licheni-  
form is  to Нас. subtil is  using th e  pr incip le  
of res id en t  p lasm id ; t r an sfe r  of an octo- 
pinio p lasm id into A grobacter ium  tu m e-  
faciens  p ro top lasts ;  ob tain ing of recom ­
b in an ts  in in d u s tr ia l  yeasts  by protoplast 
fusion; L - lys ine-produeing  Corynebacte-  
r ium  r ecom binan ts  obta ined by  p ro to ­
plas t fusion; p ro top las t  isolation from 
some Bacillus  species; dynam ics  of the 
reversion  of Вас. subtilis  p ro toplasts ; 
elec tron  microscopic aspects of the* fu­
sion of Нас. subtil is  p ro toplasts  with  
Нас. globigii  and  Вас. l ichrn i form is  p ro ­
toplasts ; p ro top las ts  f rom  a m inicell­
forming Вас. subtil is  s t ra in ;  Нас. su b t i­
lis m u tan ts  w ith  high hydro lase  ac ti­
vity; induced  m utagenesis  in a ri farnycin 
В-p roduc ing  N ocurdia  m ed ite r ra n e i s t ra in ;  
effects of some m utag en s  on a ce ­
pha losporin  C -producing  Cephalosporium  
a crem onium  s t ra in ;  ob ta in in g  of M icro­
coccus lysode ik t icus  M-13 m u tan ts  w ith  
increased ca ta lase -p roduc ing  capacity ; 
p rese rv a t io n  of indus tr ia l  m icro o rg a ­
nisms.

Yeasts. Food m icrobio logy  (11 +  ő 
papers). Recent ad vances  in methodology 
of im prov ing  indus tr ia l  yeasts  a re  r e ­
viewed. then investiga tions a re  described 
re la ted  to chem ical composit ion and  cell 
wall b reak in g  of b rew er 's  and  d is t i l­
ler's  yeasts, the i r  u ti liza tion  for o b ta in ­
ing p ro te in  co ncen tra tes  and  flavour 
compounds; s t im ula t ion  of alcoholic fe r ­
m enta tion ; technologies for therm o-,  a u ­
to- and  hydrolysis  of yeasts; osmo- and 

alcohol-to leran t yeasts; au toch thonous  ce l­
lulose p la tes  for f i ltering  beer. T he  p a ­
pers in the  field of food microbiology 
describe microbiological an d  biochemical 
studies of beef and  vegetab le  (soybean) 
proteins.

Bioenergy  and p e tro leum  m icrobio­
logy  (17 papers). One p ap e r  deals  w ith  
th e  use of porous m a te r ia ls  to increase 
the  yield of methanogenesis .  Produc t ion  
of m olecu lar  hydrogen  by faculta tively  
or obligatele  anaerob ic  he te ro trophic  
bacteria ,  anoxygenic  photo troph ie  b a c ­
te r ia  and  cy anobac te r ia  is the  topic of 
5 papers .  T he  b ac te r ia l  polysaccharide  
x an than ,  used in secondary  oil recovery, 
w as m ult i la te ra l ly  studied  (biosynthesis, 
purifica tion , physico-chem ical ch a rac te ­
rization and  b iodegradab il i ty  of x a n th a n ;  
its protection  fro m  b iodegrada tion ; p re ­

se rva tion  of the  x an th an -p ro d u c in g  X a n -  
thom onas  s trains). D iffe ren t bacte r ia l  
populations, able  to re lease  oil from  p o ­
rous m ed ia  w hen  in jected  into re se r­
voirs, w e re  also th e  topics of several 
papers .  Some bac te r ia  p roduc ing  b io­
su r fac tan ts  and. consequently ,  p resen ting  
m uch in te res t  for secondary  oil reco­
very w ere  also studied.

M icrobiology o f  ores, en v iro n m en ta l  
protection and biodegradation  (2 +  8 p a ­
pers). Thiobaci l lus  ferroox idans  po­
p u la t ions  w e re  adap ted  to A s-conta in ing  
copper ores w ith  the  a im  to use them  
for th e  leach ing  of copper. A complex 
microbiological analys is  of m ine  w a te r  
and  ore  sam ples r ich  in m an g an ese  oxides 
w as also carr ied  out. Microbiological and  
b iochem ical p roper tie s  of the  ac tivated  
sludge from  th e  w a s te w a te r  t r e a tm en t  
p lan t  a t  th e  S ynthet ic  F ib res  W orks in 
Săvineşti  w ere  s tudied  in detail.  P r e ­
sence of inorganic  and  o rgan ic  po l lu ­
tan ts  in d if fe ren t  indus tr ia l  w a s te w a ­
ters  w as  also s tudied. B iodegradabili ty  
of cvclohexanol and  cyc lohexanone  w as 
dem ons tra ted .  B iodegradab ili ty  of o rga­
nic po l lu tan ts  in w as tew a te r s  resu lt ing  
from th e  m an u fac tu r in g  process of die- 
th y l-h ex y l-p e ro x y ca rb o n a te  w as proved. 
The Hach re sp iro m ete r  w as  found to 
be a  su i tab le  in s t ru m en t  for tes ting  b io­
d egradab ili ty  of organic  po l lu tan ts  in 
w as tew a te rs .  A m ethod  w as w o rk ed  out 
for th e  t r e a tm e n t  of w as tew a te r s  con­
ta in ing  H2S and  o th e r  inorganic  su lp h u r  
pollu tants.

Bioengineering  (18 papers). D iffe­
re n t  b io reac to r  types w e re  designed and  
m an u fac tu red .  A u tom ation  and  co m p u ­
te r  m on i to r in g  and  contro l of th e  bio­
syn thes is  processes in b ioreactors  w e re  
also dea l t  w ith . V arious sensors, o p e ra t ­
ing e lem en ts  an d  am p l if ie rs -converte rs  
w e re  achieved. A  n ew  type  of screen 
w i th  w a v e r in g  m ov em en t  an d  th e  d i f ­
fe ren tia l  equations  descr ib ing  th e  m o ­
v em en t  of solid partic les  on this  screen 
a re  p resen ted .  T he  las t 3 pap e rs  have 
th e  fo l low ing  topics: investiga tion  of th e  
b eh av io u r  of cells in e lec tric  field 
w ith  th e  a im  of app lica tions  in b io tech­
nology; u ti l iza tion  of some vegeta l  b y ­
products  for cu ltu r in g  the  insecticide b ac ­
te r iu m  Bacillus thuringiensis;  b iosensor 
w ith  y eas t  for assaying phenol.

The researches  described in this  
vo lum e w ere  p e rfo rm ed  u n d e r  lab o ra ­
tory, p ilo t p la n t  and  indus tr ia l  produc-

7 — Biologia 2/1988
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lion conditions. T he ir  results  a re  v a lu a ­
ble from both fu ndam enta l  and practical 
viewpoints.

The Proceedings of the first 5 
Symposia  ref lected and sd m u la ted  the 
deve lopm ent of industria l microbiology 
and  biotechnology in our country. Too 
present vo lum e proves Ibis deve lopm ent 
by its more1 than 1,000 -papes and  the v a ­
lue of tin1 papers it contains, and will, 
undoubtedly, con tr ib u te  to furl lier ach ie ­
vem ents  in th is  field of science and te c h ­
no! оду. Last bu t  not least, the  excelle .it 
w ork  of tin' Kditor, P rofessor N. L>. To­
páid and  of his co llabora tors  in o rg a ­
niz ing  the Sym posia  and  pub lish ing  the 
Proceedings should also be em phasized.

ŞTI-T’AX KISS

Ю. G. Z V y a g i n t  s (' V, Pochva i 
mikroorganizmy (Soil unii M/croorţia-  
nixms), Izdatel 's tvo  M oskovskogo U ni- 
versiteta. Moskva, 1987, 250 pages includ­
ing 34 figures and  26 tables.

T h e  new est book of P rofessor D. 
G. Zvyagintsev, H ead  of the Soil Bio­
logy D ep ar tm en t  of the  Moscow State  
U niversity, is a monograph reviewing 
his investigations and  those of o ther 
au th o rs  on the  specific ity of soil as a 
h ab i ta t  of m icroorgan ism s and  on the  
s t ru c tu re  a n d  funct ion ing , succession, 
dynamics, regula tion  and  m an ag e m en t  of 
soil m icrobial populations.

Professor D. G. Z vyagintsev em ­
phasizes th a t  th e  specific ity of soil as a 
h a b i ta t  of m icroorgan ism s is due, f irst of 
all, to th e  fac t th a t  soil is a th ree -phase  
sys tem  consisting of very la rge  solid 
surfaces ad jac en t  to liquid  and  gaseous 
phases. The solid particles and aggre­
gates div ide th e  soil into num ero u s  mi- 
erozones, par t ia l ly  or completely iso lat­
ed volumes, in w h ich  very  d if feren t 
and  often co n tra ry  (e.g . aerobic  or a n a e ­
robic) conditions a re  created. The micro­
bial colls, b e in g  of m icroscopic size, 
live in these microzones. T here  are  h u n ­
dreds  an d  thousands of such microzones 
in each g ram  of soil. T he  m icroorganism s 
a re  d is tr ibu ted  mostly in an adsorbed 
s ta te  on th e  surface of microzones and 
to a lesser ex ten t  w ith in  the  microzones 
and  in  the liqu id  phase  (soil solution). 
This is w hy  a g rea t  past of the book 
(pp. 13— 109) is devoted to (he ad -o rp -

tion (adhesion, immobilization) of mi­
c roorganism s in soils and  to th e  activ'ts 
of adsorbed  microbial coils. The p ro ­
blem s studied include: laws of adhesion 
of the  in troduced m icroorganism s; d e ­
pendence  of adhesion on ’he properties  
of m icroorgan ism s and  solid surface as 
well as on the  composition of m edia and  
the  conditions d e te rm in in g  the  possibi­
lity of contact bo-tween the  o i l s  and 
the surface  of adsorbents;  desorption of 
m icroorganism s; effects of adkesh  a on 
toe aerobic  and  anaerobic  microbial p ro ­
cesses; p reserva tion  of micTOorga.voms 
on adsorbents ;  effect of an timicrobial 
substances in Hie presence of adsorbents; 
causes of tbe effects of adsorben ts  on 
the  microbial activities.

The in f luence of liquid and  g a s e ­
ous phases of sot! on th e  -distribution 
and  activity  of m icroorganism s is d e s ­
cribed on (rages 106— J3!i.

The second p a r t  of the  book (op. 
140—235) consists of 5 sections. T h e i” 
titles and the  main topics dealt w i ! 
a re  specified below : W ays for studying  
soil microorgianisms and  the procesM-. 
brought about by them (reproduction of 
microzones on macroscales; physical soil 
models using  models of soil particles; mo­
dell ing bv m oans of na tive  soil sam ples 
— simplification of th e  m icrozona’dty in 
soil; p reserva tion  of the n a tu ra l  micro- 
zonality in soil); Conceptions of the 
s tru c tu re  and  funct ion ing  of the  complex 
of soil m icroorganism s (concept of the 
complex of soil m icroorganism s; concept 
of the  m icrob ia l  pool; concept of the  pool 
of metaboli tes ;  princip le  of doubling; 
p r inc ip le  of the  reversibil it> of microbial 
processes; princip le  of the m ul t ip le  li­
mitations; concept of the  unsaturate: !- 
ness of the  com plex of sod m icroorga  
nisms; concept of the soil as a m ul t i tu d e  
of microbial habita ts);  Microbial succes­
sion in soil (criteria used for observing 
bacteria!  succession in soil; s tudy  of the  
soil fungi and  ac tinom ycètes; succession  
of th i’ in troduced  label led  m icrobial po ­
pula t ions); Dynamics of the  indices of 
biological activity in soils (characteris­
tics of the biological activity  in soils; 
dynam ics  of th e  microbial num ber ,  b io­
mass and  product iv i ty  of m.crobial com ­
m unities  in soils; shor t- te rm  an d  sea ­
sonal var ia tions  in the  n u m b er  of m i­
croorganism s in soils; m echanism s r e ­
gulating  tb e  number of soil microorga­
nisms; p aram e te r s  o 1' the d y n a m o s  of 
the  n u m b er  of soil m icroorganism s; dy-
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n a m i z s  o [  t i i о  n u m b e r  o f  s o i l  m i c r o o r g a ­
n i s m - ,  f r o m  t b c  v i e w p o i n t  n i  t h e  s ’. n b í -

i t  y ol  l i i o l o g i c a l  c o m m i a l i l u 1- ) .  М ч  Ki-
l i ' l l l i1n t  o f  t h e m i c r o b i a l  j)ni)' .i! ;it:>:ir in
.ni l s.

T h e  b i b l i i i g r a p b i c u l  !is; ( i p ' ' . 2 1 i , j —

Э Д  c■ e m p r i s e s 5(16 t i t l e s .
B e s i d e  a r e m a r k a b l e ИцчичЧ' С; . ]

: ; nUt g P r o f e s s e r  Z v y a g i n t s i ' v ' s  how,к  p  V'-
д 'ïl t S a  m a j o r p r a c t i c a l  i n i pn r h t noc* ,  t o o .
:l i s  a  v e r y  useful source oí in fondat ion  
f o r  evalua  t i n «  the  a n t h r o p o g e n i c  e f f e c t s  
( a g r o c h e m i c a l ,  e g r o t o e i i n i c u l  a n d  s i l v i ­
c u l t u r a l  practices ,  p o l l u t i o n  w i r b  x e n o b i o -  
t i c s ,  h e a v y  m e t a l s  a n d  o th e r  cîiomicaJs, 
e t c . )  o n  s o i l  fertility. W e should never 
f o r g e t  tiuit t h e  creat ion  a n d  m a i n t e n a n c e  
e l  s o i l  fertil i ty  and. consequently ,  t h e  
a c r i -  a n d  s i lv icultural p r o d u c t i o n  e r e  
u n c o n c e i v a b l e  w i t h o u t  t h e  c o n t r i b u t i o n  
o f  s o i l  m i c r o o r g a n b - m s .

ŞTEFAN KISS

G. I.) i li о r u, C. P  â г V u. P l a n t e
a  icmice in f l o r a României f i indar.U
'.anf.s in  the LI ora o f  R o m a n i a ) , E d i t u r a
eres, Brcwi'A'i . 1087, 180 nagias w i t ' -

Vo fia n ces.

Tiiis hook r e p r e s e n t s  a n  i m p o r t a n t  
- . " t v , - . ;  w o r k  b a s e d  o n  a n  e x t e n s i v e  

c b i o g r a p h y  r e g a r d i n g  t h e  f l o r a  o f  o u r  
. n a t t y  a . a !  o f  E u r o p « ' ,  a s  w e l l  a s  on.  

. r m e ' o u s  p e r c o c . a i  o b s e r v a t  i o n - ,  r e s u l t -  
i i. im f e e  o .a m m n t io n  of r r'.ain re- 

n  .w i n  d  h e r b a r i a .
rl ' b e  b o e k  c o m p r i s e s  о  c i m p t e r s .  

S i n c e  i t  i s  addressed  n o t  only t o  specia­
lists b u t  t o  a l t  c a t e g o r i e s  o f  n a tu re  lo ­
v e s ,  i n  the l i r . .  p a r t  o f  C h ap te r  „ i n ­
form ation  arm a , endem ic  plants" ,  the  
a n t i i o r s  s p c c i , \  some of the  fre pjent 
t e r m s  e m p l o y e d ,  s u c h  a s  e n d e m i s m ,  e n -  
d e m i t ,  n a t u r a l  î ninutncnt, d e g r e e s  o f  e n -  
d an g erm en l  ( e x t i n c t ,  .endangered. v u l­
nerable ,  rare, i n d e U ‘r m i n a ‘u \  o u t  o f  d a n ­
ger. insufficiently  k n o w n  ; r i d  n o t  t h r e a -  
tened), a s  w e l l  a s  t h e  n o t i o n s  o f  s e -  
s o i o c y ,  g e n o f o n d  a n d  t r i i d i c o p h y t a .

F r o m  t h e  f a c t o r s  e x p l a i n i n g  the  
e x i s t e n c e  o f  t o e  e n d e m i t s ,  t h e  s t r e s s  i s  
p l a c e d  o n  t i n *  c a r y o l o g i c  a n d  geographic 
ones. O f  g rea t  i m p o r t a n c e  i n  th is  r e s ­
p e c t  a r e  t h e  p o l y p l o i d  e l e m e n t s  a n d  t h e  
h . ' b r i d s  w h i c h  a p p e a r  a t  t h e  c o n t a c t  o f

t h e  f l o r a s  b e l o n g i n g  t o  d i f f e r e n t  c l i m a ­
t i c  / o n e s .  The 7 s p e c i o g e n i e  cen tres  i n  
o i l '  c o u n t . ' . ' '  ( [ { о с п а  M o u n t a i n s ,  B i s t r e . . !  
and  Ceablf.u M ounta ins,  B u c e g i  a n d  B i r ­
s e  M ountains,  R e t e z a t  a n d  G o d e a n a  
M o u n t a i n s .  C a i - p a t l i i a n s  o f  B a n a t  a n d  
O i l o n i a ,  A p u s e n i  M o n t a i n s ,  B î r s a  I )  - 
p r e s s i o n )  a s  w e l l  ns t i r e  endem its  w hich  
a p p e a r e d  I n  l o o m  a r e  d e s c e n d e d .  R e  l a t ­
e d  t o  this aspect, i t  i s  w o rth  m e n t i o n ­
ing rl  a t  L y e h c n i s  nivalis  i s  considered 
a- ,  t h e  e m b l e m  o f  t h e  E a s t e r n  C a r p :  -  
t b i c . n s  a n d  Diant b u s  c u l l i z a n u s  a s  t h a t  
of Hit' .Southern G a i - p a t i a n s .  D u e  t o  t i i e  
l a r g e '  n u m b e r  o f  m i c r o s p e c i o s  o f  t h e  
l l i i - r v c i u n i  g e n u s ,  f i u '  R e t e z a t  a n d  G o -  
deanit M ounta ins  a r e  considered  a s  a, 
n i o r n c i o g e n i e  n a r s o i p .  T h e  n u m b e r  -.A 
e n d e m i t s  i n  o u r  c o u n t r y  i n c r e a s e . ;  f r o m  
p l a i n  t o  m o u n t a i n s ,  s o  t h a t  t h e  m o n t a n e ,  
s u b a l p i n e '  a n d  a l p i n e '  z o n e s  c o n t a i n  7 2 "  , 
Í r o m  t h e  t o t u l .  T h e  c l a s s i f i c a t i o n  o f  o n -  
d e i n i t s  a c c o r d i n g  t o  f l o w e r  c o l o u r ,  h e i g h t ,  
m o n o l o g i c u l  a n d  e c o l o g i c a l  c h a rac te ­
ristics, a s  w e l l  a s  a re a ’ s i z e  i s  a l s o  very  
u s e f u l .  W i i b e  c e r t a i n  s p e c i e s  s u c h  a- .  
Hepatica Irans nil vanica  a n d  Trisc tum  

c r o i r i  c h u m  a re  spread  a i l  over t i r e  
R o m a n i a n  C a r p a t h i a n ,  c h a i n .  Andryal. i  
I v r i U n n e n t O s . v  f r o m  P i e t r o s u l  B r o - T c n l -  
l a r  h a s  a n  a r e a  o f  1 5 0  i n -  o n l y !

R e g a r d i n g  th e  h i s t o r y  of research  
o n  t h e  e n d e m i t s  i n  t h e  R o m a n i a n  f l o r a ,  
t i i e  f i r . i t  enilem it d e s c r i b e d  w a s  L ychnis  
nivalis  ( P .  K i t a i b e l ,  1 8 1 4 )  a n d  t h e  b e s t  

o n e  w a s  S c a b i o s c i  p s e u d o b a n a t / c n  ( C h r t o k .  
Í 9 8 5 ) .  T w e n t y - l o u r  e n d e m i t s  w e r e '  d e ­
s c r i b e d  i n  t h e  X l X l l n  c e n t u r y ,  \ v l u ' r e > a s  
5 b  w e r e  d i s c o v e r ' - e l  i n  t i i e  X X t h  c e n t u r y ,  
f r o m  w ’h i c ' n  2 ' i  a f t e r  196!). A m o n g  t i i o s e  
w h o  s t u d i e d  t h e '  e n d e m i i s .  ( F .  P a x  ( 1 3 5 4 1 .  
A .  B o r z a  (ITU'- anei T. Savit lesett ( I b i i t ! )  
g a v e  t h e m  a  spec ia l  i m p o r t a n c e  i n  t h e  
d e l i m i t a t i o n  o i  M o  f l o r i s t i c  p r o v i n e - " - . .  
A n o t h e r  c a t  a  e r y  o f  s t u d i i  s  a l t  ' ’t i p ' s  a t  
m a k i n g  t n e  i n v e n t o r y  o f  e m i e m d s  i n  t h e  
w h o l e  country  o r  i n  l i m i t e d  zones, A- 
r n o n . g  t h e  a u !  h e r - ,  w i t h  m i ' ll  | i r e o e -  r u n n -  
t i o n s  w e  s h o u l d  m e n t i o n  a g a i n  A .  Borza, 
t o  w hich  a  l o n g  l i s t  c m  b e  added : E. T o ­

p a  (I960), A. Beldie (1467). B. P a v lo w -  
s k i  ( 1 9 7 0 ) .  A .  Beidie e n d  I. Mm ar ia  
( 1 0 7 6 ) .  ГГ.  Ştefui'eac e m e l  А, .  Т а .  i n a  ( 1 9 7 8 t .  

H .  H eilm an  (1950). Xb  B o ş e n i u  ( ! АА.м 
simuld a l s o  b e  r e m a r k e d  to r  his i m p o - - *  

t a n t  w o r k  i n  m j y F i  m o n o l o g ; . .  I n  t l m  

f i e l d  o f  h t x w t '  m g ,  A .  d b i c  n a  h a s  i o  b e  
m e n t i o n e d  a T - o  f o r  b i s  c a  y  o l ' i . g i c a l  r e ­
searches.
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C h ap te r  II, “P resen ta t io n  of the  
v ascu la r  en d em its”, is developed over 
th e  la rges t  n u m b e r  of pages (199). Eighty 
tax a  (46 species and  34 subspecies) are  
p resen ted ,  accord ing  to the  following 
p lan :  scientific  nam e, indication  of ico­
nography ,  b ib l iog raph ica l  source and  
exsiccatae, sesological charac ter iza tion ,  
botanical,  ecological and  coenologieal 
descrip tions an d  sp read in g ;  for 13 spe­
cies references  a re  also m ad e  to the ir  
im portance . The descr ip tion  o rd e r  is a l­
phabetica l .  by bo tan ica l  families. A f te r  
th e  n u m b e r  of ta x a  conta ined, th e  24 fa ­
milies a re  disposed as follows: Astena- 
c e a e  (4 species, 7 subsepcies), B r a s s i c a - 
c e a c e  (7 sp., 3 ssp.), C a r y o p h y l l a c e a e  (li 
sp., 4 ssp.), P o a c e a e  (5 sp., 5 ssp.), F a b a -  
c e a e  (3 sp., 1 ssp.), L a m i a c e a e  and  R o -  
s a c e a e  (3 sp.), R a n u n c u l a c e a e  an d  D ip -  
s a c a c e a e  (2 sp., 1 ssp.), A p i a c e a e  (1 sp., 
2 ssp.), L i l ia c e a e  and  P r i m u l a c e a e  (3 
ssp.), C a m p a n u l a c e a e  and  R u b i a c e a e  (2 
sp.), F u m a r k i c e a e , L in a c e a e ,  P a p a v e r a -  
c e a e ,  S a n t a la c e a e ,  S c r o p h u l a r i a c e a e  and 
Z a n n i c h e l l i a c e a e  (1 sp.), B o r a g i n a c e a e ,  
P in a c e a e ,  P l u m b a g i n a c e a e  a n d  S a x i f r a -  
g a c e a e  ,(1 ssp.).

Tak ing  into accoun t th e  d if fe ren t  de­
grees of en d an g erm en t ,  th e  80 endem ic  
ta x a  a re  g rouped  as follows: 9 en d a n g e r ­
ed, 18 v u lnerab le ,  29 rare ,  1 in d e te rm i­
n a te  ( F u m a r i a  . ja n k a e ) ,  1 insuffic iently  
know n ( Z a n n i c h e l l i a  p r o d a n i i )  a n d  10 
not th rea tened .  A  few ta x a  occupy a 
som ew h a t  u n ce r ta in  position. T hese  a re :  
P e u c e d a n u m  r o c h e l i a n u m ,  A q u i l e g i a  n i ­
g r i c a n s  s u b s c a p o s a  (rare  or vu lnerab le) .  
A n t h é m i s  c a r p a t i c a  p y r e t h r i f o r m i s  (not 
th rea tened ,  insuffic ient ly  know n). D r a b a  
d o r n e r i  (vu lnerab i le  or m aybe  extinct) . 
T h l a s p i  p a w l o w s k i i  ( inde te rm ina te ,  in ­
suffic iently  know n),  S c a b i o a s a  p s e u d o b a -  
n a t i c a  a n d  A s p e r u l a  c a r p a t i c a  (rare  or 
insuffic ient ly  known).

The en d an g e red  ta x a  a re  th e  fol­
lowing: C e n t a u r e a  j a n k a e ,  C. p o n t i c a ,  
A u b r i e t a  i n t e r m e d i a  f a l c a t a ,  C o c h l e a r ia  
b o r z e a n a ,  M i n u a r t i a  f i â t e s  c e n s  c a ta r a c -  
t a r u m ,  M .  g r a m i n i f o l i a  h u n g a r i c a , A s t r a ­
g a lu s  p é t e r f i i ,  A r m e r i a  m a r i t i m a  b a r c e n -  
s i s  a n d  P r i m u l a  w u l f e n i a n a  b a u m g a r t e -  
n ia n a .

T he  v u ln e rab le  tax a  are  r e p r e s e n t ­
ed by P r a n g o s  f e r u l a c e a  c a r i n a t a ,  A n -  
d r y a l a  l e v i t o m e n t o s a .  C e n t a u r e a  t r i c h o c e -  
p h a l a  s i m o n k a i a n a ,  B a r b a r e a  l e p u z n ic a ,  
D r a b a  h a y n a l d i i ,  D. s i m o n k a i a n a ,  H e s -  
p e r i s  m a t r o n a l i s  m o n i l i f o r m i s ,  H. o b l o n - 
g i f o l i a ,  C a m p a n u l a  r o m a n i c a ,  D ia n t h u s

g i g a n t c u s  b a n a t i c u s .  L y c h n i s  n i v a l i s ,  
C e p h a la r iu  u r a l e n s i s  m u l t i f i d a ,  A s t r a g a ­
lu s  p s e u d o p u r p u r e u s ,  A .  r o e m e r i ,  O r n i -  
t h o g a l u m  o r t h o p h y l l u m  p s a m o p h i l u m ,  
L i n u m  u n i n e r v e ,  S t i p a  c r a s s i c u l m is  h e -  
t e r o t r i c h a  and  S. d a n u b ia l i s .

The ra re  ta x a  are : A t h a m a n l a  tu r -  
b i t h  h u n g a r ic a ,  C a r d u u s  k e r n e n  lo b u la -  
t i f o n n i s ,  C e n t a u r e a  p h r y g i a  r a r a u e n s i s ,  
C. p h r y g i a  r e t e z a t e n s i s ,  J u r in e a  m o l l i s  
t r a n s s i l v a n i c a ,  E r i t r i c h i u m  n a n u m  j a n k a e ,  
T h l a s p i  d a c i  c u m  b a n a t i c u m ,  E d r a i a n th u s  
k i ta i b e l i i ,  C e r a s t i u m  t r a n s s i l v a n i c u m ,  
D i a n t h u s  c a l l i z o n u s ,  D. g l a c i á l i s  g e l i d u s ,  
S i l e n e  d i n a r i c a ,  C e p h a l a r i a  r a d i a t a ,  S a l ­
v ia  t r a n s s i l v a n ic a ,  T h y m u s  b ih o r e n s i s ,  
E r y t h r o n i u m  d e n s c a n i s  n iv e .u m ,  O r n i th o -  
g a l u m  o r t h o p h y l l u m  a c u m i n a t u m ,  P a p a ­
v e r  c o r o n a s a n c t - S te p h a n i ,  P in u s  n i g r a  b a -  
n a t i c a ,  F e s t u c a  v e r s i c o l o r  d o m i n i i ,  P o a -  
l a x a  p r u in o s a ,  P r i m u l a  a u r i c u l a  s e r r a t i -  
fo l ia ,  D e l p h i n i u m  s i m o n k a i a n u m ,  S o r b u s  
b o r b a s i i ,  S. d a c ic a ,  G a l i u m  b a i l l o n i i ,  
T h e s i u m  к e r n e r i a n u m ,  S a x i f r a g a  m u t a t a  
d e m i s s a  and  P e d i c u l a r i s  b a u m g a r t e n i i .

The group of tax a  no t th rea ten ed  
comprises A n t h é m i s  t i n c t o r i a  fus'd, C e n ­
t a u r e a  p i n n a t i f i d a ,  D i a n t h u s  h e n t e r i ,  D.  
t e n u i f o l i u s ,  O n o b r y c h i s  m o n t a n a  t r a n s s i l ­
v a n i c a ,  T h y m u s  c o m o s u s ,  F e s t u c a  b u -  
e e g ie n s i s ,  F. n i t id a  f l a c c id a ,  F. р а с h y p h y l -  
la, H e l i c t o t r i c h o n  d e c o r u m ,  K o e l e r i a  ma- 
c ran th a  t r a n s s i l v a n i c a ,  T r i s e t u m  m a c r o ­
t r i c h u m ,  P r i m u l a  e la t i o r  l e u c o p h y l l a ,  
H e p a t i c a  t r a n s s i l v a n i c a  and  A l c h e m i l l a  
d o l i c h o t o m a .

in  C h a p te r  I II  (“N onendem ic"  e n ­
demits), th e  a u th o rs  p re s e n t  36 taxa  
w hich  lost th e i r  end em ic  a t t r ib u te  as a 
result, of a re a  b ro ad en in g  or of ta x o n o ­
m ic  revis ion  de te rm in ed  by th e  ex is te n ­
ce of c e r t a in  synonym s, etc.

C h ap te r  IV, “E ndem ic  microspecies 
of th e  genera  H i e r a c i u m  and  R u b u s" ,  
conta ins  the  en u m era t io n  of 58 micro- 
species of H i e r a c i u m  and  37 of R u b u s .

In C h ap te r  V, “T h e  p ro p o r t io n  of 
endem its  in th e  f lo ra  of R o m an ia”, w e 
re m a rk  tire ex is tence  of a syn thetic  t a ­
ble w ith  the figures  of d if fe ren t  au th o rs  
abou t  the  n u m b e r  of v a scu la r  species 
and  separa te ly  of th e  endem its  in Ro­
m an ia .  Tiie a u th o r s  them se lves  do not 
give any figures, considering  t h a t  „ the  
taxon n u m b e r  of v ascu la r  p lan ts ,  in c lu d ­
ing th e  en d em its  is in co m p le te“. H ow ­
ever, they  consider  th a t  the  d a ta  of 
Beldie and  M o ra r iu  (1976) (3,350 v ascu ­
la r  plants, f rom  w hich  127 are  endemits)  
a re  th e  most reliable.
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C h a p t e i  VI ,  " I m p o r ü m i r  a n d  c o n ­
s e r v a t i o n  o f  on d e m i t s " ,  i n s i s t s  on  t h e  
s c i e n t i f i c  i m p o r t a n t a '  o f  t h e  e n d e m i t s  a s  
h i s t o r i c a l  p r o d u c t s  o f  t h e  R o m a n i a n  t e r ­
r i t o r y  a n d  a s  t h e  c a r r i e r s  o f  a  u n i q u e  g e ­
n e t i c  i n f o r m a t i o n .  T h e  e n d e m i t s  a r e  a l s o  
i m p o r t e n t  in t h e  d e l i m i t a t i o n  o f  t h e  f l o ­
r i s t i c  p r o v i n c e s  a n d  d i s t r i c t s  a s  we l l  a s  
i n  t h e  r e c o g n i t i o n  o f  t h e  v e g e t a l  g r o u p s  
( a s s o c i a t i o n s ,  s u b a s s o e i a t i o n s ,  v a r i a t i o n s ) .  
S o m e  e n d e m i t  g r o u p s  h a v e  a  r o l e  in U n ­
s t a b i l  i za t  ion  o f  t h e  t a l u s  a n d  in t h e  d e ­
c o r a t i o n  a n d  v i i a l i z a t i o n  o f  t h e  r o ck s .  
T h e  t a x a  b e l o n g i n g  t o  I'estucu g e n u s  
a r e  i m p o r t a n t  a s  f o d d e r .  B e c a u s e  m a n y  
e n d e m i t s  h a v e  a t t r a c t i v e  f l o w e r s  a n d  
l e a v e s  t h e y  a r e  u t i l i z e d  in „ a l p i n a r i a “ . 
Tin-  n e c e s s i t y  o f  i n t e n s i f y i n g  t h e  t a x o ­
n o m i c  a n d  e c o l o g i c a l  i n v e s t i g a t i o n s  is 
a l s o  e v i d e n c e d .  T h e  e c o l o g i c a l  r e s e a r ­
c h e s  s h o u l d  c o n s i d e r  e s p e c i a l l y  t h e  a s ­
p e c t s  r e l a t e d  t o  r e p r o d u c t i o n ,  in o r d e r  
t o  a s s u r e  e n d e m i t  c o n s e r v a t i o n .  O n e  
o f  t h e  i d e a s  r e p e a t e d l y  u n d e r l i n e d  r e ­
f e r s  t o  the- i m p o r t a n t  role- t h a t  t h e  b o ­
t a n i c a l  g a r d e n s  s h o u l d  p l a y  in p l a n t  
c o n s e r v a t i o n .

Tlu-  h o o k  e n d s  w i t h  a n  a l p h a b e t i c a l  
i n d e x  of  L a t i n  n a m e s  ( f ami l i e  s, s p e c i e s  
a n d  s u b s p e c i e s ) .

I d l e  m e r i t s  o f  t h i s  b o o k ,  w h i c h  r e ­
a c t u a l i z e s  t h e  p r o b l e m  o f  e n d e m i t s ,  c o n ­
s i s t  in t h e  r i c h n e s s  o f  i n f o r m a t i o n ,  c o n ­
c i s e  style- o f  p r e s e n t a t i o n ,  v a l u a b l e -  i n d i ­
c a t i o n s  r e g a r d i n g  t h e  p r o t e c t i o n  a n d  
c o n s e r v a t i o n  of  e n d e m i t s  a s  w e l l  a s  n u ­
m e r o u s  s u g g e s t i o n s  f o r  f u t u r e  i n v e s t i ­
g a t i o n .  H o w e v e r ,  t h e  i n c l u s i o n  o f  U n ­
p o p u l a r  n a m e s  a l o n g  w i t h  the- s c i e n t i ­
fic o n e s ,  a s  w e l l  a s  a  s u m m a r y  in o n e  of  
the- b r o a d  c i r c u l a t i o n  l a n g u a g e s  w o u l d  
h a v e  i n c r e a s e : ;  t in- q u a l i t y  o f  t h i s  b o ok .

RANTF-1 G H E R G I I E L

.1 о n  a  t h a n S  i 1 v e r t о w  n,  In ­
troduction to Plant Population Ecology,
dm! Ed. ,  L o n g m a n ,  H a r l o w ,  E s s e x  a n d  
W i l e y .  N e w  Y o r k ,  1987, X I  -  229 p a g e s  
i n c l u d i n g  91! f i g u r e s  a n d  9 t a b l e s ,  w i t h  
25 p a g e s  o f  r e f e r e n c e s .

T h e  Asia-  o f  a t e x t b o o k  o f  p l a n t  
e c o l o g y  is no t  a u s u a l  e v e n t  on  t h e  
b o o k  m a r k e t - p l a c e  in E u r o p e  a n d  t h e  
I ' S A .  W h i l e  t h e r e  a r e  m a n y  w o r k s  on  
v e g e t a t i o n  g e o g r a p h y  a n d  r e g i o n a l  p l a n t

c o m m u n i t i e s ,  o n  p h y  t o c o e n o l o g y  in  v a ­
r i o u s  l a n g u a g e s ,  t h e n -  a r e  o n l y  a  f e w  
m o n o g r a p h s  o n  p l a n t  e c o l o g y .  W h a t  is 
c a l l e d  p l a n t  e c o l o g y  in t h e  g e n e r a l  
w o r k s  o f  v e g e t a t i o n  s c i e n c e  is r a t h e r  a n  
e c o l o g i c a l  m o r p h o l o g y  a n d  p h y s io lo g y  of  
f l o w e r i n g  p l a n t s .  P l a n t  e c o l o g y  is o f ­
t e n  u n d e r s t o o d  a s  t h e  s t u d y  o f  e f f e c t s  
o f  p h y s i c a l  e n v i r o n m e n t a l  f a c t o r s  o n  t h e  
m o r p h o l o g y ,  a n d  p h y s i o l o g y  o f  i n d i v i d u a l  
p l a n t s .  T.  A.  R a b o t n o v  (194.1) i n  t h e  
r S S R ,  a n d  J.  L. H a r p e r  (1919) in t h e  
I K  o p e n e d  n e w  w a y s  in p l a n t  e co l og y ,  
n a m e l y ,  i n s t e a d  t o  d e s e i d b e  a n d  c l a s s i f y  
[ T a n t  c o m m u n i t i e s ,  t h e y  a n a l y s e d  t h e  
s t r u c t u r e  a n d  d y n a m i c s  o f  s i n g l e - s p e c i e s  
p o p u l a t i o n s .

T h e  w o r k  r e v i e w e d  h e r e  d e a l s  a c ­
t u a l l y  w i t h  t h e  n u m b e r  o f  p l a n t s  in  v a ­
r i o u s  s t a g e s  o f  t h e i r  l i f e - cy c l e ,  w i t h  
t h e  q u a n t i t a t i v e  e f f e c t s  o f  g e n e t i c  a n d  
e n v i r o n m e n t a l  f a c t o r s  on  p l a n t  p o p u l a ­
t i o n s .  R a b o t n o v ,  a s  w e l l  a s  H a r p e r ,  h a v e  
a l w a y s  e m p h a s i z e d  t h e  s p e c i f i c i t y  of  
f e a t u r e s  o f  p l a n t  ( p o p u l a t i o n s ,  t h e i r  d i f ­
f e r e n c e s  in c o m p a r i s o n  t o  a n i m a l  p o p u ­
l a t i o n s .  S i l v e r t o w n  d e m o n s t r a t e s  t h e  
c o n c e p t u a l  u n i t v  b e t w e e n  p l a n t  a n d  a n i ­
m a l  p o p u l a t i o n  e c o l o g y .  T h e  u n i f y i n g  
p r i n c i p l e  is t h e  . m a t h e m a t i c a l  p a t t e r n  o f  
p o p u l a t i o n  s t r u c t u r e ,  t h e  p o p u l a t i o n  d y ­
n a m i c s  o f  b o t i i a n i m a l  a n d  p l a n t  p o p u ­
l a t i o n s  b e i n g  b a s e d  on  d i f f e r e n t i a l  ( - q u a ­
t i o n s  o f  t h e  L o t k a - V o l t e r r a  t y p e .  So ,  t h e  
w o r k  o f  J .  S i l v e r t o w n  is a  c o n t r i b u t i o n  
f or  a b e t t e r  u n d e r s t a n d i n g  o f  g e n e r a l  
m e c h a n i s m s  w h i c h  g o v e r n  p o p u l a t i o n  
d y n a m i c s  in t h e  w h o l e  l i v i n g  w o r l d .

T h e  w o r k  is w r i t t e n  a s  a  g u i d e ­
l ine ,  w i t h  c l e a r  s t a t e m e n t s  a n d  e x c e l l e n t  
d r a w i n g s ,  b e i n g  a  g o o d  t e x t b o o k .  I t  
d e a l s  w i t h  g e n e r a l  c o n c e p t s  o f  p l a n t  e c o ­
l ogy ( C h a p t e r  1), l i f e  t a b l e s  a n d  s o m e  o f  
t h e i r  c o m p o n e n t s  ( C h a p t e r  2), s i m p l e  
p o p u l a t i o n  m o d e l s  ( C h a p t e r  3), t h e  r e g u ­
l a t i o n  o f  p l a n t  p o p u l a t i o n s  ( C h a p t e r  4), 
t h e  d e m o g r a p h y  o f  a n n u a l  a n d  p e r e n n i a l  
h e r b s ,  o f  s h r u b s  a n d  t r e e s  ( C h a p t e r  5), 
t h e  c l o n a l  p l a n t s  ( C h a p t e r  (>), w i t h  e v o ­
l u t i o n a r y  e c o l o g y  ( C h a p t e r  7), i n t e r a c t i o n s  
in m i x t u r e  o f  s pe c i os ,  i. c. a  s t u d y  of  
p l a n t  c o m m u n i t i e s  f r o m  t h e  v i e w p o i n t  
o f  p o p u l a t i o n  s t r u c t u r i '  a n d  d y n a m i c s  
( C h a p t e r  8), ' t he  p r o b l e m  o f  i n t e r s p e c i ­
f ic  c o e x i s t e n c e ,  t h e  c o m p e t i t i v e  e x c l u s i o n  
p r i n c i p l e  a n d  t h e  s i g n i f i c a n c e  o f  e c o l o ­
g i ca l  n i c h e  in  t h e  p l a n t  k i n g d o m  ( C h a p ­
t e r  9).

T h e  w o r k  o f  .1. S i l v e r t o w n  is a l s o  
a  b r i d g e  b e t w e e n  t h e  .Soviet  s c h o o l  of
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p l a n t  e c o l o g y  a n d  t in-  B r i t i s h  s ch o o l .  
T l i e  a u t h o r  g e n e r a l i z e s  t h e  r e s u l t s  o b ­
t a i n e d  b y  p l a n t  e c o l o g i s t s  in t h e  U S S R  
a n d  t h e  U K .  T h e r e f o r e ,  h i s  r e f e r e n c e s  
a r e  n o t  o n l y  A m e r i c a n ,  a s  in m a n y  o t h e r  
e c o l o g i c a l  w o r k s  in  tin* A n g l o - S a x o n  
l i n g u i s t i c  a r e a .

A s  a  f i n a l  s ta tem en t.  J. S ilvertown
s h o w s  t h a t  t h e  d i v e r s i t y  o f  n a t u r o  l o ad s  
to  a  d i v e r s i t y  o f  e c o l o g i c a l  t h e o r i e s ,  
w h i c h  e x p l a i n  v arious  p o p u l a t i o n  p h en o ­
mena. a n d  t h a t  t h e r e  c a n  n o t  .he a u n i ­
v e r s a l  a ll -exp la in ing  ecological iheorv. 
T h e s e  a r c  t h e  p h i l o s o p h i c a l  c o n c l u s i o n s  
o f  t h e  a u t h o r .

B O G D A N  S T l Т И Т А

N. С e t ä  t о a n u. A. B r a s 1 d, 
A. M a t e i ,  D.  D  о g ai r  u,  S. S o r ­
b á n  o s c u,  Seric icu l tu ra  p ract ică  (Prac­
ticai Sericul ture/ ,  Flditura Cores, B u c u ­
reş t i ,  1 f ' 8 8, 433 p a g e s  w i t h  8h> figures 
a n d  57 t a b l e s .

I n  R o m a n i a ,  the  c u l t u r e  of m u l ­
b e r r y  t r e e  a n d  t h e  b r e e d i n g  o f  s i l k ­
w o r m s  is c e r t i f i e d  b y  d o c u m e n t s  s i n c e  
t h e  ] 5 t h  c e n t u r y .  B u t  i n  s p i t e  o f  t h i s  
f act ,  se r icu ltu re  h a s  c o n s t i t u t e d  i t se l f  ;!S 
a p r o d u c t i v i '  branch  only a f te r  ! ’«74 
w h e n  t h e  p r o g r a m m e  o f  d e v e l o p m e n t  of  
t h e  s e r i c u l t u r e -  for  t h e  p e r i o d  1074— 100,4 
l ias  b e e n  e l a b o r a t e d .

B e s i d e s  t h e  s i l k w o r m  o f  t h e  m u l ­
b e r r y  tree* (B o m b y x  mori)  w h i c h  is t h e  
m a i n  s o u r c e  o f  t h e  m o s t  valuable’ n a ­
t u r a l  f i b r e ,  in  o u r  e o u n t r s  t w o  h a l f - w i l d  
s p e c i e s  o f  s i l k w o r m s  h av e  b e e n  b r e d  
since’ 1042 a n d  1060, r e s p e c t i v e l y .  T h e s e  
a r e  t h e  s i l k w o r m  o f  t h e  o a k  tree* (A n th c -  
raca pernyi)  a n d  t h a t  o f  the* r i c i n  (Phy-  
losamia ricini).

D u o  t o  t l io f avoura b l e*  c o n d i t i o n s  
f o r  t h e  c u l t u r e  o f  m u l b e r r y  t r ee ,  riedn 
a n d  o a k  t r e e ,  f r o m  t h e  p l a i n s  to  Urn 
h i l l o c k s ,  a n d  a l s o  because* c u l t i v a t i n g  
l a n d  w i t h  t h e s e  p l a n t s  is o n e  o f  t h e  
b e s t  w a y s  to  m a k e  i t  p r o f i t a b l e ,  n o w a­
days s e r i c u l t u r e  is  a  r e a l i t y  a l l  o v e r  t h e  
c o u n t r y  n o t  only  in  specialized f a r m s  
b u t  a l s o  in  f o r e s t  a r e a s ,  schools a s  w e l l  
a s  in  p r i v a t e  f a r m s .

I n  o r d e r  t o  m a k e  a  gooel  p r o f i t  f r o m  
t h e  a p p r o x i m a t e l y  4(1 k i n d s  o f  m u l b e r r y  
t r e e s  a n d  o v e r  30 r a c e s  o f  B o m b i / x  тог/,  
■it is n e c e s s a r y  t o  p o s s e s s  a  g o o d  k n o w ­
l e d g e  o f  t h e  l a t e r  d i s c o v e r i e s  r e g a r d i n g

t i m  m u l b e r r y  t r e e  c u l t u r e  a n d  t h e  b r e e d ­
i n g  of  d i e  s i l k w o r m s .

" [ T a c t i c a l  S e r i c u l t u r e ” g i v e s  suci i  
i n f o r m a t i o n  t o  t h e  s o r i e u l t u r i s t s .  T h r o u g h  
al l  i t s  c o n t e n t ,  t h e  b o o k  h a s  a  s t r o n g  
applica tive  c h a r a c t e r .  T h i s  is  e v i d e n t  es­
pecially  f r o m  i ts division i n t o  t w o  m a ­
j o r  them es: technology o f  t h e  m ulberry  
tree* r a i s i n g  a n d  c u l t u r e  (.140 p a g e s )  a n d  
t e c h n o l o g y  o f  t h e  r a i s i n g ,  b r e e d i n g  a n d  
im provem ent o f  t h e  s i l k w o r m s  (353 p a ­
ges).

R e g a r d i n g  t h e  t h e o r e t i c a l  p r o b l e m s ,  
t i u 1 b o o k  m e n t i o n s  o n l y  t h o s e  t h a t  a r e  
i m p o r t a m  for  t h e  s e r i e u l l u r a l  pract ice  
suci i  a s  d e s c r i p t i o n  o f  t i l e  v a r i o u s  s t a g e s  
o f  developm ent,  the  progress in t im e  of  
t i ie e v o l u t i v i '  ey< le,  t h e  b e h a v i o u r  o f  
t h e  l a r v a e  d u r i n g  t h e  p e r i o d  o f  "sleep", 
t h e  p h y s i o l o g i c a l  b a s i s  o f  t h e  m o u l t i n g  
a n d  d i a p a u s e ,  e tc .

A s  a  r e s p o n s e  to  p r a c t i c a l  necessi­
ties, t h e  b o o k  represen ts  an e l e m e n t  t h a t  
c o n t r i b u t e s  to  p r o g r e s s  o f  Hu* s e r i c u l ­
t u r e ,  t h e  p r o d u c t  o f  w h i c h ,  t h e  n a t u r a l  
s i lk  is u n r e p h i c e a b l e  i n  t h e  t e x t i l e  i n ­
d u s t r y ,  e l e c t r o t e c h n i c s ,  aeronautics  a n d  
m e d i c i n e .

P A N  I 'd G1IURG1 1KL

V.  N.  P  e r  e  v e  r  z e  v, Biokhi- 
m iya g um usa  i azóta  poch K ol’skogo po 
luosirovu (Biochemi stry  ol Л и п п и  and  
Kilroucn in Soil.-; of the Kola Peninsula).  
I z d a t i T s t v o  N auka, L e n i n g r a d s k o e  ot- 
d e l e n i e .  L e n i n g r a d ,  1387, 303 p a g e s  w i t h  
42 f i g u r e s  a n d  fib t a l l i e s  i n  t h e  t e x t  a n d  
w i t h  22 t a b l e s  enclosed.

Dr .  V.  N.  P e r e v e r z e v ,  a  w e l l - k n o w n  
c o l l a b o r a t o r  o f  t h e  P o l a r - A l p i n e  B o t a n i ­
c a l  G a r d e n  I n s t i t u t e  of  t h e  K o l a  B r a n c h  
ol' t h e  U S S R  A c a d e m y  of  S c i e n c e s  (Ki -  
r o v s k .  M u r m a n s k  R e g io n ) ,  h a s  b e e n  s tu ­
dying t h e  c h e m i s t r y  a n d  b i o c h e m i s t r y  ol 
so i l s  in t h e  K o l a  p e n i n s u l a  f or  m a n '  
t h a n  25 y e a r s .  H i s  n e w  h o o k ,  r e v i e w e d  
h e r e ,  is a  s y n t h e s i s  o f  h i s  i n v e s t i g a t i o n s  
o n  h u m u s  a n d  n i t r o g e n  b i o c h e m i s t r y  o f  
t h o s e  soi l s  ( p o d z o l i c  a n d  p e a l  so i l s ,  l o ­
c a t e d  i n  t h e  t u n d r a ,  f o r e s t - t u n d r a  a n d  
n o r th e rn  t a i g a  zones). B e s i d e s  t h e  a n a ­
le s i s  o f  h u m u s  a n d  nitrogen, so.il-m i­
crobiological a n d  e n z y m o l o g i c a !  a n a h  - 
se s  h a v e  a l s o  b o o n  c a r r i e d  ou t .  T h e  s a m e  
em phas is  has b e e n  g i v e n  1o b o l i i  t h e o r e ­
t i c a l  a n d  p r a c t i c a l  (agricultural)  a s p e c t s  
o f  t h e  h u m u s  a n d  n i t r o g e n  b i o c h e m i s t r y .
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The book consists of Preface, P a r t  1 
— Organic m atte r  and  nitrogen in soil-, 
of tin- Kola pen insu la  (Chapters 1 
P a r t  li — Biological processes and t r a n s ­
form ation  of organic  m a t te r  and n i t ro ­
gen in soils (Chapters 4—7), Conclusions, 
enclosures  and  a Bibliographical list 
w ith  1130 titles,

1 We, specify the  ch ap te r  headings: 
Genesis and  regional pecu liari t ies  of 
soils; Organic  m a t te r  and  n itrogen in 
podzolic soils; Organic  matter and  n i t ro ­
gen in p e a t  soils; M eteorological condi­
tions and  h y d ro th e rm a l  reg im e of soils; 
T ransfo rm ations  of .plant residues and of 
organic fertilizers in soils; Seasonal dy ­
namics of soil processes; E fficiency of 
fertilizers in cu ltu res  of crop plants.

All ana ly t ica l  da ta  have  ind ica ted  
that tiie low in tensi ty  of m inera l iza t ion  
processes, due  to insuffic iency of heat 
during  th e  vegeta tion  period, de te rm ines  
a high efficiency of organic  and  m in e ­
ral N fertilizers in both podzolic and 
peat soils of th e  K ola  peninsu la .

V. N. P e rev e rzev ’s book is of much 
in terest for soil b iochem is ts and  m icro ­
biologists as well as for those ag rono­
mists whose cult iva ted  fields a re  locat­
ed in areas  u n d er  u n fav o u rab le  c lim a­
tic conditions.

ŞTEFA N  KISS

Population G enetics and M olecu­
lar Evolution, Edited  by T о m  о к  о 
G i t t a  a nd  K e n i  c h i  A o k i ,  S p r in ­
ger-Verlag, Berlin , Heidelberg. New York. 
Tokyo, 1985, X V II  +  503 pages w ith  87 
figure's and  80 tables.

The vo lum e com prises  32 papers  
p resen ted  a t  th e  Oji In te rn a t io n a l  S em i­
n a r  he ld  in M ish im a in N ov em b er  1984. 
The contr ibu tors  to this  vo lum e tire le a d ­
ing researchers from  the U nited  States, 
England, A ustralia  and  Jap an ,  w ork ing  
in one or m ore of the  following related 
fields: theore tica l and  ex p e r im en ta l  po­
pu la t ion  genetics, m olecu lar biology, mo­
lecu la r  evolution, biostatistics, and  m a ­
them atics.

The opening p ap e r  by Crow  is a 
concise historical rev iew  of th e  n eu ­
trality-selection controversy indica ting  
the  m ajo r  objections to the theory  and 
how they have  been met. T he  f irs t of 
th e  n e x t  two p a p e rs  by K im u ra  e x e m ­

plif ies th e  use of diffusion models to 
obta in  the  average  tim e until fixation 
of a m u tan t  gone or genes u n d e r  con ti­
nual m uta tion  pressure.

Nei sum m arizes  11is orig inal results  
on hu m an  (»volution at th e  m olecu la r  
level, w hile  M ilkm an  presen ts  a unified 
theory  of popula t ion  genetics an d  m o ­
lecu la r  evolution w hich  reconciles n e u ­
t ra l i ty  a t  tb.e gene level w ith  s tab il iz­
ing selection a 1 the phenotyp ic  level.

The n ex t  two papers  also deal with 
the popu la t ion  genetics of p rokaryotes .  
The following four papers  a re  theo re ­
tical pap e rs  m otivated  by the  recen t  dis­
coveries in m olecu la r  genetics.  The p a ­
liers by Shimizu, I ta tsu  and  Shiga are  
rigorous m athem at ica l  t r e a tm e n ts  of po ­
pu la t ion  genetics models. T a j im a  co m ­
pares  th e  v arious  statistical m ethods 
w hich have  been proposed  to est im ate  
evolutionary dis tance  at the  DNA level, 
and  T a teno  rev iew s p a s t  research  on tin- 
est imation of phylogenetic  re lationships .

The fascinating  ph en o m en o n  of co­
don usage is the  sub jec t  of the  23rd 
and  24th papers .  The ex is tence  of a 
s t rong  posi t ive  co rre la t ion  be tw een  
choice of synonym ous codons and  av a i­
labili ty  of isoaccepting tR N A  molecules 
lias been solidly d em o n s tra ted  by Ike- 
rnura  for E. coli, yeast, and  Salm onella  
typ h im u r iu m .

H aving  a highly  scientific level, the  
book is a r e m a rk a b le  guide to m odern  
popula t ion  genetics and  addresses  itself 
both, to specialists  and  to s tudents  in 
biology.

NICOLAE COMAN

D o n a l d  P.  D o o l i t t l e ,  Po­
pulation Genetics: Basic Principles (A d­
v anced  Series in .Agricultural Sciences 
hi), Springer-V orlag , Berlin. Heidelberg, 
N ew  York, London, Paris .  Tokyo, 1987, 
X  +  264 pages including 20 figures and 
42 tables.

The five chap te rs  of th e  vo lum e 
rep re sen t  a v a luab le  com prehensive  syn­
thesis  of b ib l iography  re fe rr in g  to the 
H a rd y -W ein b erg  Law, constan t allele fre­
quencies,  sys tematic  and  d ispersive for­
ces and  quantitative- inheritance.
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F orm u lae  a re  incorpora ted  into the 
flow  of the  discussion in the  text, though 
usually  w ri t ten  on a separa te  line to 
enhan ce  clarity. An a t tem p t has been 
m ade to in troduce form ulae  as gently as 
possible and  to exp la in  fully w h a t  each 
means. For a biologist,  a f te r  all, the 
im portance  of a fo rm ula  is not its a l­
gebra bu t  the  biological m ean ing  of th a t  
algebra.

In  contras t  to ea r l ie r  books on the 
subject,  th is  com pac t t e s t  focuses on 
the  po ten t ia l  for genetic  m anipu la t ion .

It p rovides the foundation  in popula t ion  
and  q u an ti ta t iv e  genetics, requ ired  to 
apply  genetic p rincip les  to an im al and  
p lan t  b reeding. Both lec tu re rs  and  s tu ­
dents  will ap prec ia te  the  conven ien t o r ­
ganization of the m ateria l,  w hich  m akes 
this  an exce l len t teach ing  te x t  for a 
course' in app lied  popula t ion  genetics. 
With its concise treatm ent of basic con­
cepts it should also prov ide  a  handy r e ­
ference to estab lished  researchers.

N ICOLAE COM AN

ÎN T R E P R IN D E R E A  PO L IG R A F IC A  CLUJ, 
M unicip iu l C lu j-N apoca c-da nr. 371/1988



In  cel de  al X X X III - le a  an  (1988) S tudia  U nivers ita t is  Babeş-Bolyai  a p a re  în 
speciali tă ţ ile :

m atem at ică

fizică

chim ie

geologie-geografie

biologie

filosofie

ştiin ţe  economice 

ş t i in ţe  ju r id ice  

istorie 

filologie

In th e  Х Х Х Ш -rd y ea r  of its publica tion  (1988), Stud ia  U nivers ita t is  Babeş- 
Bolyai is issued as follows:

m athem at ics

physics

chem is try

geology-geography

biology

philosophy

economic sciences

ju r id ica l  sciences

his to ry

philology

D ans sa X X X III -e  an n ée  (1988), S tu d ia  U nivers ita t is  Babeş-Bolya i  p a ra î t  dans  
les spécialités:

m a th ém a t iq u es
physique

chim ie

géologie-géographie
biologie

philosophie

sciences économ iques

sciences ju r id iq u es
histoire

philologie
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