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STUDIA I. 'NIV. BABEŞ-BOLYAI, BIOLOGIA, XXX, 1985

PERSPECTIVELE CERCETĂRII BIOLOGICE IN LUMINA 
DOCUMENTELOR CONGRESULUI AL XIII-LEA AL 

PARTIDULUI COMUNIST ROMAN

Documentele program atice care au prem ers, au însoţit şi u rm at m a­
relui forum  al P artidu lu i Com unist Român, Congresul al X lII-lea, au 
reliefat m ăreţele realizări ale poporului nostru sub conducerea înţeleaptă 
a partidului în dom eniul economic, social, al cercetării ştiinţifice şi cu l­
tural. Aceste m ăreţe succese concretizate în creşterea fără precedent, 
în m ilenara istorie a poporului român, a nivelului de trai şi civilizaţie, 
poartă am prenta contribuţiei secretarului general al partidului, tovarăşul 
Nicolae Ceauşescu, la program area şi realizarea sarcinilor istoric d e te r­
m inate şi m enite să ridice România pe culmile civilizaţiei socialiste si 
comuniste.

Construcţia societăţii socialiste m ultilateral dezvoltate, operă a în ­
tregului popor, se realizează pe baza celor mai noi cuceriri ale ştiinţei 
şi tehnicii contemporane. Dezvoltarea actuală a societăţii este de necon­
ceput fără aportul ştiinţei. Ş tiin ţa a devenit o forţă de producţie decisivă 
pusă în slujba asigurării confortului de viaţă al omului m odem  şi in 
special al omului noii societăţi socialiste. Din această cauză, partidul şi 
sta tu l oam enilor m uncii aşază cuceririle .ştiinţei la baza program elor de 
dezvoltare a societăţii. Directivele Congresului al X lII-lea ne arată că 
„ in trarea patriei noastre într-o fază nouă, superioară a progresului său 
economico-social este m arcată de creşterea rolului ştiinţei şi tehnolo­
giei în toate dom eniile de activ itate“ . Se ştie că ştiinţele fundam entale 
ale naturii deschid calea progresului tehnologic.

Cercetării ştiinţifice din domeniul ştiinţelor naturii îi revine sarcina 
descoperirii unor noi surse de m aterii prime şi a utilizării cu randam ent 
m axim  a celor existente, precum .şi sarcina de a contribui la dezvolta­
rea  unei agriculturi moderne, prin  recuperarea terenurilor şi punerea la 
punct a unor tehnologii care să asigure producţii stabile şi superioare 
calitativ, participînd cu toate forţele la creşterea calităţii vieţii.

Documentele elaborate şi aprobate de Congres se adresează tu tu ro r 
cercetătorilor din institutele de profil, cit şi celor din învăţăm întul supe­
rior, cu îndem nul de a-şi spori efortul în direcţia rezolvării problem elor 
imediate şi de perspectivă în dom eniul economic şi social prin  optim i­
zarea tehnologiilor şi proceselor im plicate în dezvoltarea pe mai de­
parte  a societăţii socialiste şi înaintarea ei spre comunism.

Sarcini im portante revin cercetătorilor din domeniul biologiei în 
lum ina prevederilor înscrise în Directive  şi Raportul prezentat la Con­
gres. In  directive se arată: „Concomitent cu intensificarea cercetărilor 
aplicative şi a dezvoltării tehnologice, vor fi am plificate cercetările fun­
dam entale din domeniul m atem aticii, fizicii, chimiei, biologiei —, 
ştiin ţa românească urm înd să asigure rezerva de soluţii pentru dezvol­
tarea în perspectivă a economiei şi întregii societăţi, să participe activ .4
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progresul creaţiei tehnico-ştiinţifice m ondiale“. Această pevedere din 
Directive incum bă perspicacitate, seriozitate şi îndrăzneală în abordarea 
problem elor de v îrf şi profunzim e ale cercetării în dom eniul biologiei. 
Este ştiu t că cercetarea fundam entală din d iferitele ram uri ale biologiei 
se implică în soluţii ca cele legate de starea de sănătate a oamenilor, de 
cunoaşterea şi d irija rea  corespunzătoare a valorificării hranei pen tru  an i­
m ale domestice, de găsirea unor tehnologii care să ducă la obţinerea 
unor noi soiuri de p lan te şi rase de animale. In Raport se arată că „nu­
mai pe baza biologiei aplicate şi a ingineriei genetice pot fi create noi 
soiuri de plante şi rase de animale, rezistente şi productive“ . In cuvîntul 
său la Congres, tovarăşa Elena Ceauşescu arată: „Cercetarea ştiinţifică 
trebuie  să se angajeze cu toate forţele, folosind larg cuceririle biologiei 
m oderne şi geneticii, în realizarea unei agriculturi de înaltă productivi­
ta te“. Revine deci ca sarcină cercetătorilor din dom eniul biologiei şi al 
agronomiei de a pune la dispoziţia lucrătorilor din agricultură descope­
riri noi care, utilizate în practică, să contribuie la realizarea obiectivelor 
revoluţiei agrare în  curs de desfăşurare în ţara noastră.

Cercetarea biologică actuală obţine rezultate la care generaţiile a n ­
terioare de cercetători nici nu au visat că pot fi abordate, cum sín t cele 
d in  domeniul prelungirii vieţii, al creşterii perioadei active, al transp lan ­
tului de organe, al obţinerii de produşi biologic activi p rin  in tervenţii ge­
netice La nivelul aparatului genetic bacterian. Această vastă problem atică 
este, cel puţin  în unele cazuri, abia prefigurată. D rept urm are, un cîmp 
•nemărginit se deschide inventiv ităţii cercetătorilor din cele mai diverse' 
ram uri ale biologiei cum  sínt: m ierobiologia, virológia, biofizica, biochi- 
mia, fiziologia p lantelor şi anim alelor, citologia şi altele. Totodată, pro­
tecţia m ediului am biant deschide larg  orizont de cercetare celor care 
•activează pe tărîm ul ecologiei, botanicii, zoologiei şi hidrobiologiei apli­
cate. Toate aceste domenii au fost vizate de docum entele recentului Con­
gres al partidului. A bordarea cu curaj şi angajarea ferm ă în realizarea 
sarcinilor puse de partid  constituie totodată şi un prilej de m îndrie pa­
triotică şi respect faţă de cei care au cinstit cu fapte poziţia cercetării bio­
logice rom âneşti în cadrul ştiin ţei universale.

Organizarea actuală a  cercetării biologice din universităţi şi institu te 
specializate, cît şi baza m aterială actuală şi de perspectivă asigurată de 
o industrie to t m ai m odernă, a lă tu ri de voinţa tu tu ro r biologilor de a u r­
m a neabătu t îndem nul conducerii de partid  de a face totul pentru  creş­
te rea  bunăstării poporului, constituie chezăşia obţinerii în anii ce vin a 
unor rezultate care să situeze ştiin ţa  biologică românească pe cele mai 
înalte trepte ale cunoaşterii.

IOAN OROS
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ECOLOGICAL BEHAVIOUR' OF M ÁLLÓM ON A S  SPECIES 
(SYN U R A C E A E , C H RYSO PH YC EAE) IN ROMANIA

LAURA MOMEU and LEONTIN ŞTEFAN PÉTERFI

The use of statistics in the study of algal communities [5— 8] created 
not only the possibility to obtain im portan t inform ation concerning the 
association betw een stands or species, but it also proved to be a helpful 
im plem ent to establish their sociological (coenotic) and ecological fidelity 
[6, 7], The occurrence of algal populations is m ainly affected by general 
environm ental conditions (trophicity, tem perature, light, pH, salin ity  etc.), 
acting in high complexity, therefore, comm unity, types — established by 
sim ilarity analysis — may be correlated w ith the common ecological 
features of their particu lar habitats. Each com m unity type (an assem­
blage of floristically and ecologically sim ilar communities) is characteriz­
ed by a group of faithful species, occurring mostly together, possessing 
therefore strong sociological and ecological fidelity  [6—8].

The aim of the present assay was the fidelity testing of the Mailo- 
■monas species, nam ely to weigh w hether the presence of a particular spe­
cies or group of species m ay give indirect bu t reliable indications on 
the conditions of a certain  habitat. The use of Mallomonas species as 
indicators in w ater quality  assays is very scarce, m ainly because of the 
great difficulties in recognizing, them  in routine work, and w ithout spe­
cial technics (i.e. electron microscopy), the fine structu re  of scales and 
bristles being the only criterion in their identification. Recently, a few 
Mallomonas species have been used in paleoeoological observations as 
indicators of anthropic influences on aquatic habitats [1, 12].

M aterial and M ethods. T w enty five  stand sam ples (floristic lists) have been 
tested for sim ilarity, proceeded from  an equal num ber of habitats, spanning over 
a w ide range o f trophic conditions (oligotrophic, m esotrophic, eutrophic, dystrophic), 
located in T ransylvania and the surrounding Rom anian Carpathians [4, 9— 11].

The 25 stand sam ples w ere collected  from the fo llow ing  sites: 1. Sphagnum  
bog at „V inderele“, the M aramureş M ountains, pH =  4.0; 2. raised peat bog „Tău lui 
D um itru“ in the M aramureş M ountains, pH  =  4.5— 5.0; 3. peat bog at „Vinderele", 
,pH =  5.0; 4. p eat bog near the „Pietrosul Mare" peak in the Rodna M ountains, 
p H - 5.5; 5. peat bog at the „Prislop Pass" in the Rodna M ountains, pH  =  5.5; 6. 
transitional beg „Tău cu Rogoz", Sălicea, C luj-Napoca, pH =  6.5— 7.0; 7. marginal 
pit in the transitional peat bog „Tău Mare", Sălicea, pH =  7.5; 8— 10. transitional 
Sphagnum  bog „Tău cu M esteceni", Sălicea, pH =  5.5—6.0; 11,12. tw o fish ponds 
at Ciurila, Cluj-Napoca, pH =  8,5; 13. fish pond at Cătina, Gherla, pH =  8,5; 14. fish 
.pond at Cefa, Salonta, pH -- 9.0; 15. sm all moor in the natural reservation ,,Mes­
tecănişu de la  Reci", S Í  Gheorghe, pH  =  5.5; 16. sm all moor in the „M estecănişu  
de la Reci", pH =  5.5—6.0; 17. eutrophic pool, rem nant of an old river bed near 
Ozun, Sf. Gheorghe, pH =  7.5; 18. Sphagnum  bog in  the „M estecănişu de la R eci“, 
pH =  5.5—6.0; 19. sm all bog in the „M estecănişu de la R e d “. pH  =  6.0; 20. Sphag­
num  bog in the „M estecănişu de la R eci“, pH =  5.5—6.0; 21. transitional bog in the 
„M estecănişu de la Reci", pH  =  5.5; 22. eutrophic bog in the „M estecănişu de la
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R eci“, pH — 5.5— 6.0; 23, 24. eutrqphic pools, rem nants of old river beds, O /uii, 
■pH -- 7.0—7.5, 7.8— 8.0; 25. pool strongly polluted by w ater fow ls near Orşova 
pH =  8.5—9.0.

Results and Discussion. The overall floristic affinities (m atrix of s i­
m ilarities) between the 25 com m unities involved are given diagram m ati- 
caily (Figs. 1 and 2). In  the  trellis diagram (Fig. 1) four clearly distinct 
groups appear as triangles of high index values. The same pattern , with 
four main aggregates is more evident in the dendrogram  (Fig. 2).

SIMILARITY

>60% 

A0-60% 
2540%  

<25%

,  □  0

Ri g .  1. Trellis diagram showing the orderly matrix of floristic similarity indices between 25
stand samples.

Communities with great floristic and ecological affinity appear as triangles of high va­
lues. For explanation of the collection sites see the text.
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A first grouping contains the algal comm unities of the oligo-dystro- 
phic habitats (peat bogs and raised peat bogs), from  the Rodna and M a­
ram ureş M ountains (sites 1—5). These may be easily recognized, based 
on a particu lar group of species, m ostly acidophilous desmids, like Лс- 
tinotaenhim  cuaurbita, Arthrodesm us incus, Cylindrocystis brébissonii, 
C. crassa, Penium  polym orphum , S taurastrum  spinosurn etc. [8]. The 
M allomonas species recorded (M. actinoloma var. maramurese.nsis, M. 
corcontica and M. paludosa) seem to be acidobiontic sphagnophils. Unlike 
m ost m em bers of the genus, they usually occur in .July or August, when 
tem pera tu re  is seemingly optim al (about 10°C) in such high m ountain 
peat bogs.

The second, fairly  homogeneous aggregate (sites 10, 15, 20 and 21) 
is given by the com m unities whose distribution is restricted  to m esotro- 
phic habitats (transition peat bogs w ith or w ithout living Sphagnum). 
The faithful species, especially large desmids (Micrasterias, Euastrum , 
Pleurotaenium, Penium  etc.) have been repeatedly found, growing to­
gether, in spring, w ith certain forms of Mallomonas, like M.leboimei, 
M .interm edia  var. salicensis, M .transsylvanica and yi.elliptica.

Algal comm unities w ith outrophic requirem ents, forming a distinct 
grouping in the diagram s (sites в— 0, 17— 19, 22—24) show the highest 
species num ber and diversity. The Mallomonas species recorded in such 
habitats are ecologically tolerant (M.tonsurata) c r  preferentially  eulro- 
phic (M.caudata, M. trurwmensis, M .teilingii, M .punctifera  etc.). In this 
aggregate one m ay distinguish two secondary groupings of stands (Fig. 2), 
slightly  separated, showing m arked floristic sim ilarities inside each clus­
ter. Such secondary clustering is probably due to slight regional (geo­
graphic) variations or to ecological peculiarities.

The last aggregate, readily isolated from the above m entioned ones, 
includes floristic lists from fish ponds with high degree of saprobicity. In 
such stands, w ith usual estival cyanophycean waterblooms, the only 
Mallomonas species recorded was the most tolerant one —• M .tonsurata. 
According to recent observations populations of this species have been 
found, w ith fairly high frequency, in a very wide range of hydrogen ion 
concentration (pH -= 5.5—9.0) and tem perature (3.5—25°C) conditions.

Two communities, from Eşolniţa (site 25) and Reci (site 16) exhibit 
relatively low floristic sim ilarity f54"/„), each having only a single Mallo­
monas species (M.portae-ferreae and M.crassisquama, respectively). It 
ought to be m entioned that M.]x>rtae-ferro-ae seems to be typically th er­
mophilous, being repeatedly recorded from subtropical or tropical areas 
(Africa, Bangladesh, Greece), occurring in slightly or m oderately alkaline 
w aters ]2, 3, 1,3]. For the time being, Romania -is its most northern  
area.

Conclusions. The factor analyses, carried out on 25 stand samples 
(containing Mallomonas), suggest that some :>f the Mallomonas species, 
especially those w ith narrow  ecological tolerance may be considered re­
liable indicators in aquatic habitats, at least in a defined geographical 
area.
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As such, Mallomonas actionoloma, M.corcontica and M.paludosa are 
acidophilous, preferentially  oligotrophic species. The presence of M. 
tnm ssylvaniäa, M. elliptica, M. leboimei and M .interm edia  var. salicen- 
sis indicates m esotrophic conditions. The occurrence of Mallomonas cau- 
(iata, M. trum m ensis, M .teilingii and M .punctifera  is restricted m ostly to 
alkaline or circum neutral w aters, with higher nutrien t content (eu- 
trophv).

Knowing that silica scales and bristles of Mallomonas are very weii 
preserved in peat or lake deposits, and tha t the identification at species 
level can be achieved with routine electron microscopy, based even on 
single scales, the use of Mallomonas species as paleoindicators is not only 
possible, but recommended. According to the frequency of scales in 
successive sedim ent layers, not only the changes in the algal community 
may be followed, bu t it is also possible to obtain im portant inform a­
tion on the ecological history of a given collection site.
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COMPORTAMENTUL ECOLOGIC: AL SPECIILOR UE M A L L O M O S A S 
(SYNUHACEAE, CHRYSOPHYCEAE)  D IN  ROMANIA  

(R ezu m at)

Lucrarea prezintă inform aţii cu  privire la valoarea indicatoare a  speciilor de 
Mallomonas,  obţinute p e  baza analizelor de afin itate floristică, efectuate la 25 de 
com unităţi algale, provenite dintr-un num ăr egal de habitate acvatice, cu  regim  
trofic d iversificat. S-a constatat că pe lingă speciile  euritrope, genul Mallomonas  
cuprinde o serie d e  specii cu  toleranţă ecologică îngustă care, la rînriul lor, pot fi 
încadrate în  categoria speciilor indicatoare.

Cunoscând că scvam ele de Mallomonas  s ín t bine conservate în  depozite tur- 
boase şi lacustre şi având în  vedere posib ilitatea identificării riguroase a speciilor, 
prin m icroscopie electronică, chiar pe baza unor sevam e izolate, sch im bările în 
frecvenţa acestora, în  straturile succesive a le  coloanelor m ic rostra tigrafice, n e  
perm it să tragem  anum ite concluzii asupra evoluţiei biotopurilor acvatice. A stfel, 
considerăm  că sp eciile  stenotrope alo genului sín t valoroase paleoindicatoare.
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CONTRIBUTIONS TO THE STUDY OF THE NITROPHILOUS 
ASSOCIATIONS CORONOPO-POLYGONETUM  A V IC U LA R IS  Oberd 

(1949, 1957) 1971 AND ALOPECURETUM  A E Q U A U S  (Soó 1947)
B urrich ter 1960

IOAN I4)P

For three consecutive years (1981— 1983) we have carried out sys- 
U matic observations on the appearance and evolution of the n itroph i­
lous associations m ade up by Coronopus squam atus and A lopecurm  ae- 
qualis, a topic which has not been intensely studied up to  the p re ­
sent.

l.Coronopo-Polygonetum avicularis Oberd. (1949, 1957) 1971 (al.
I'olygonion avicularis Br.-Bl. 1931, Tx. 1950, ord. Plantaginetalia ma~ 
joris Tx. (1947) 1950, class Plantaginetea majori,s Tx. et Prsg. 1950).

Coronopus squam atus is a mesophilous, heliophilous, nitrophilous, 
lime-loving and weakly halophilous therophyte growing in in itially  bar­
ren depressions, w ith hardened soil, excessively w et in spring and dry 
in summer. In the absence* of com petitive species, Coronopus squamatus 
makes up m ore or less dense populations in small clusters usually  covering 
some square m eters. Besides the main species, there are only few  other 
plants which are generally nitrophilous and have the same ecological 
requirem ents.

The Coronopus squamatus phytocoenoses have been grouped by d if­
ferent authors into the  following five associations: Coronopo-Polygone- 
turn avicularis Oberd. (1949, 1957) 1971 [15], Coronopo-Matricarietum  
Sissingh (1966) 1969 [10, 17], Poo-Coronopetum squam ati (Oberd. 1957) 
G utte 1966 [4, 5, 7, 8], Schlerochloo durae-Corcmope.turn squam ati (pro- 
cum bentis) Br.-Bl. (1931) 1936 [1, 11] and Coronopo squam ati (procum- 
herdisj-Plantaginetvm  coronopi Kuhnholtz-Lordat 1928 [20]. S o d  [18] 
has subordinated the Coronopus squam atus phytocoenoses to the Scle- 
rachloo-Polygonetum avicularis association (Gams 1927) Soó 1940 as its 
-((■mnopetosum squamati Soó 1961 subassociation.

From the analysis of the floristic elem ents and the growing condi­
tions  of the above m entioned 5 associations it results that they are m uch 
alike, for which reason some of them have been considered synonymous

Among all, the associations most disputed in the litera tu re  (as a ttest­
ed  b y  their synonymies) are tine following three:

— Coronopo-Polygonetum avicularis Oberd. (1949, 1957) 1971 (syn.: 
('oronopus squam atus ass. Oberd. 1949 n.n.; Lolio-Plantaginetum m a ­
joras (Linkola 1921) Beger 1930 coronopetosum squam ati Oberd. 1957, 
H;s.singh 1969; Coronopo-Matricarietum  Sissingh (1966) 1969 cor опоре- 
:• rum squamati Sissingh 1969);
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— Poo-Coronopetum squam ati (Oberd. 1957) G utte 1966 (syn.: !/>-- 
lio-Plantaginetum  majoris (Linkola 1921) Beger 1930 coronopetosum  
squamati Oberd. 1957; Coronopo-Polygonetum amcularis Oberd. 1971);

—• Coronopo-Matricarietum  Sissingh (1966) 1969 (with 3 subassocia­
tions: typ icum  Sissingh 1969 w ithout Coronopus squamatus; lep id ietom m  
ruderale Sissingh 1969 in which Coronopus squam atus and C.didym/us 
are scarce or lacking; coronopetosum  Sissingh 1969).

The distinction betw een the above m entioned associations lies m ainly 
in their nam e given by the coupling of the species Polygonum aviculare, 
Poa annua  and Matricaria matricarioides w ith Coronopus squam atus .

By com paring the published phytocoenologioal tables [4, 5, 7, 8, 10, 
15, 17] one can establish tha t the species m entioned are present in va­
rious proportions in all the three associations, while the d ifferential 
plants are very few  and insignificant or are even lacking. Therefore, we 
think that the three cenotaxa m ust be subordinated to a single associa­
tion, nam ely to Coronopo-Polygonetum avicularis Oberd. (1949, 1957) 
1971 (syn.: Coronopus squa-tnatus ass. Oberd. 1949 n.n.; Lolio-Plantagi- 
netum  majoris (Linkola 1921) Beger 1930 coronopetosum squamati Oberd. 
1957; Poo-Coronopetum squam ati (Oberd. 1957) G utte 1966; Coronopo- 
M atricarietum  Sissingh (1966) 1969 coronopetosum  Sissingh 1969; S d e -  
rochloo-Polygonetum avicularis (Gams 1927) Sod 1940 coronopetosum  
squamati Sod 1961) w ith  its two subassociations — poëtosum  атшае 
and matricarietosum  — having as synonyms their two subordinated as­
sociations. This denom ination is necessary because the m ost favoured 
association among all the component species of the analysed phytocoeno- 
ses was established between Coronopus squam atus and Polygonum  avi­
culare as they have the highest constancy and sociability, sim ilar eco­
logical requirem ents and belong to the same biological form, being cha­
racterized by creeping stems resistan t to hardened soils w ith weakly 
acid, neu tral and basic reaction.

The association Sclerochloo durae-Coronopetum squam ati (procum- 
hentis) Br.-Bl. (1931) 1936 (syn.: Sclerochloetum  durae Br.-Bl. 1931) is 
spread in certain areas of Southern Europe w ith  a subm editerranean and 
m editerranean  climate, including in its floristic s tructu re  m eridional, 
therm ophilous d ifferential species.

Coronopo squam ati-P lantaginetum  coronopi K uhnholtz-Lordat 1928 
(syn.: Coronopus squamatus (procumbens)-Plantago coronopus K uhn­
holtz-Lordat 1928) is a nitrophilous and weakly halophilous association 
identified on the w estern coastline of France with seaweed deposits [20].

In  Romania the Coronopus squamatus phytocoenoses described from 
Moldavia, Dobrogea and Banat have been integrated either into the asso­
ciation  Sclerochloo durae-Coronopetum squam ati Br.-Bl. (1931) 1936
[12— 14, 19] still requiring  a thorough study, or have been subordinated 
as a subassociation to Sclerochloo-Polygonetum atncularis (Gams 1927) 
Sob 1940, — coronopetosum squamati Sob 1961 [3, 6] that corresponds 
in fact to the association Coronopo-Polygonetum avicularis.

0
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We have identified phytocoenoses of Coronopo-Polygonetum avicu- 
laris in  the north  of th e  village M arţihaz (Bihor) district) on the  way 
to the Rădvani forest (Cefa). They grow  in clusters of about 0.5—25 m 2, 
on wet m icrodepressions, flooded in  spring and dry in sum m er, on the 
border of the country roads and paths in itia lly  w ithout vegetation. The 
phytocoenoses of Coronopus squamatus grow in the vicinity of agricul­
tural lands or of ruderal meadows of Polygonetum  avicularis, Lolio- 
Plantaginetum  majoris and Trlfolio-Lolietum  perermis.

These phytocoenoses are generally  poor in plants, containing about 
•10 species. On a surface of 1 m 2 only 6—14 species of corm ophytes grow 
covering about 30—80% of the ground (Table 1). In the nitrophilous

Table 1

Coronopo-Polygonetum avicularis

Date of the relevé 3.VIII.1981 6 . VIII. 1982 2.V.1983
Coverage (%) 30 40 60 70 30 35 40 60 60 60 80 50 50
Number of the relevé 1 2 3 4 5 6 7 8 9 10 11 12 13

Coronopus squamatus 2 2 3 3 2 2 2 3 3 3 4 3 3
Polygonum aviculare + + 1 4- I- 4- 1 1 1 1 1 1 1
Sderochloa dura — + — — — - .. — — — 4- 4-
hepidium ruderalc — — -- ... r — -- .... — — — —
Digitaria sanguinalis — — — — -j. — — 4- — — — — —
la diurn perenne + “Г “ — — -f — — 4- 4- 4- — +
Planlago major + + — H— — — - - .... —
Kanuncuhis sardous -f + 4 - 4....... — ... — ... — —
Amarantus retroflexus — 4- + -j. — — — -- — — 4-
Capsella bursa-pastoris — — 4- — — — 4----- .... — — 4- —
Cbcnopodium album — — — -f — — — — — — — ....
Convolvulus arvensis — — — __ . .. — .... -I- — 4- — —
Daucus carota — -- — -- -r- 4* — .... .... — — —
Hibiscus trionum i- 4 T i .... 4. .... -- -1- — ~~
Matricaria chatnomilla 4- — -- •— r — -- - - — — 4-
Polygonum lapathifolium — 4- - 1 - ■ - -- .... ... ..... — —
Polygonum mite - 4- 4' — — -- .... — — —
X a lithium strumarium — + T - + — -j- — 4- 4- — —
Kchinochloa crus-galli 4- l l 2 + 1 _  .... 4- i — — —
Hek'ochloa alopecuroides + -- - - -- — — — — — — —
Ш-lochîoa schoenoides + — — — — — — — — —
Ilordeum hystrix + — - ! ’ - 4- — -i. — — — __
Puccinellia Kínosa — — 4- .j. .... — -- — — — — — —
Achillea millefolium — - —  — — -  4- 4- 4- — — —
hotus tenuis 4- i — + 4- — ... — — —
Pythrum liyssopifolia — -j- -j- 4- ... _ — — — —
Mentha pulegium — -- -- 4_ — —  — — — — —
Pulicaria vulgaris — — — 4- -  4- — — — — —
Taraxacum officinale —— — -- „ — -  4- 4~ 4- — — —
Trifolium repens + -I- - + + 4- 1 - 4- 4- Л. — —

phytocoenoses developing on weakly saline soils some halophytes (Hor- 
deum  hyslrix , Puccinellia Итона, Lotus tenuis) also grow. The analysis 
of the main ecological indices (Table 2) shows th a t the studied phytocoe-
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Table 2
Analysis of the main ecological Indices

Association
Ecological indices (number and percentage of species)

1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 0

u*
_ 1 2 5 8 4 5 3 1 _ _ 1

Goronopo- — 3.3 6.7 16.7 26.7 13.3 16.7 10.0 3.3 — — 3 3
J’olygonetum T _ __ _ _ 13 3 4 _ _ — — 10

- — - - 43.4 10.0 13.3 — — — 33.3

R _ _ _ _ 6 .... 8 .... 4 — — 12
- — - - 20.0 26.7 ... 13.3 — — 40.0

u — _ 1 4 5 9 3 12 — 2 2

Alopecure- - — _ 2.6 10.5 13.1 23.7 7.9 31.6 “ 5.3 5.3

turn aequa- T — — 1 — 21 I 2 — __ — — 13
Hs 2.6

"
55.3 2.6 5.2 34.3

R
— _ 4 12 _ 1 _ — 21

— — 10.5 ... 31.6 2.6 — — 55.3

* U -- H um id ity . T  — T em peratu re. R  — Chem ical reac tion  <>f the  soil.

noses are annual and have a mesophilous (40%), micromesothermal 
(53,4%), euryionic (40%) and nitrophilous character. Coronopo-Polyqo- 
netum  avicularis develops tow ards Lolio-Plantaginetum majoris or to­
wards Trifolio-Lolietum  perennis whose components are already present 
in the analysed phytocoenoses.

S p e c t r u m  o f  b i o f o r m s :  II 30.0%, T 70.0% (Th 63.3%,; 
TH 6 .70/ 0).

S p e c t r u m  o f  g e o e l e m e n t s :  Cosm. 26.7%, Cp 3.3%,, Eua 
50.1%, E 6.70/ 0, sM З.З0/ 0, M 3.3%, Pp  3.3%, Adv. 3.3<%

2. A lopecuretum  aequalis (Sod 1947) B urrich ter 1960 (syn.: Rumici- 
A lopecuretum  ûequalis C îrţu  1972) belongs to the nitrophilous groups 
harboured by the w et and m arshy soils from  the neighbourhood of 
hum an settlem ents (Bidentetea tripartitae Tx., Lohm., Prsg. 1950, Biden- 
tetalia tripartiti Br.-Bl. e t Tx. 1943, Bidention tripartiti Nordhagen 1940 
[9, 16]).

Alopecurus aequalis is a Eurasiatic therophyte covering the p e r­
m anently  w et flood plains and also the m arshy depressions, contributing 
to the m aking up  of some typical nitrophilous phytocoenoses together 
w ith other mesohygrophyteis and hygrophytes [16]. A t firs t S o d  in te ­
grated the ^phytocoenoses from  our country made up by this gram inea 
into the association Alopecuretum  aequalis Sod 1947, 1949 n.n., then he 
considered them  synonymous w ith Rum ici-A lopecuretum  geniculati Tx, 
(1937), 1950 [18, vol. I], and later on he did not even m ention them  [18, 
vol, V]. V i  c o l  m entions the presence of the  association Alopecuretum  
aequalis in the Timiş district [21]. In Oltenia, C î r ţ u  describes a new 
association — RumUri-Alopecuretum aequalis C îrţu 1972 — whose flu-
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ri Stic composition is almost identical w ith  tha t of the association AIo- 
pocuretum  aequalis, wich has a nom enclature priority  [2].

We have identified phytocoenoses of A lopecuretum  aequalis in  Cluj- 
Napoca, along the river meadow of the Someşul Mic, betw een the G ari­
baldi bridge and the sporting grounds, not only on its fla t surfaces but 
also on its slightly sloping righ t bank (5 degrees), w ith w et tem porarily 
flooded alluvial soil. The flora of the phytocoenoses is poor in cormo- 
phytes totalizing about 38 species of which 8 are characteristic of the 
cenotaxa belonging to the Bidentetea  class, 12 species belong to Planta- 
ginetea and Aqropyro-Rum icion crispi, 8 species to Phraqmitetea  etc. 
(Table 3).

Alopecuretum aequalis
Table 3

Date of the relevé 20. VIII. 1981 5. VI. 1982 8. VII. 1983

Coverage (%) 85 100 70 70 80 100 100
Number of the relevé i 2 3 4 5 6 - 7
Alopecurus aequalis 4 4 3 4 4 5 5
Catabrosa aquatica + “f — — — —
Bidens tripartita 4 + + + + 4-
Polygonum, liydropiper 1 2 О -r 1 1
1'. lapathifolium — + 4 — — — —
P. mite 4 + — -1- — — —
Korippa silvestris + 4 — + — —
V cronica anagallis-aquatica 1 + + “Г 4 4- 4
Agropyron repens + 1 4- + — — —
Dog annua J . + 4 -1- — — —
J uncus bufoni US — + + -- — — —
.1. tenuis — — — 4 + —
Plantago major 4- 4- 4- -1- 4- —
Potentilla anserina — _ _ + — 4- ~ —
Polygonum aviculare — + + — — —
Ranunculus repens + 4 4 4 1 + 4
Kumex conglomerates — + — + —
R. crispus 4 + + + 4 + 4
R. obtusifolius g- + „ — — _ _ —
Chenopodium glaucum "Г + — — — -- —
Ch. polyspermum -- + 4 " — — —
Calystegia sepium _L — — —
Xanthium strumarium -f- 4- — — —
Agrostis stolonifera -- -j- -4— ■f — ..... 4
Glyceria plicata — — T — 4 4
l ’oa pratensis -t- 4 4
P. triviális — — — -- 4 4- —
Carex hirta — -- — 1 4 —
Heleocharis palustris — 4 — — 4 - --
Alisma plantago-aquatica — + 4 — 4- 4
Typha angustifolia — — — — — 4 +
Kpilobium roseum — 4 — -I- — — —
bycopus europaeus — — 4* — 4-
Myosotis palustris 4- _ _ — — 4-
Achillea millefolium 4- + — — — —
vSalix alba — — — — + 4
4. fragilis 4 Í - - — . . . .

S. triandra I + 4
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Alopecuretum  uequails grows in the vicinity of, and develops to­
wards, the meadows of Rorippo-Agrostietum  stoloniferae (Moor 1958) 
Oberd. et M üller 1961 and of Rorippo ciustriacae-Agropyretum repentis 
(Tímár 1947) Tx. 1950.

From  the  analysis of the main ecological indices (Table 2) one can 
deduce th a t A lopecuretum  aequalis is an annual, nitrophilous association 
dom inated by m esohygrophilous (31.6%), hygrophilous (31.6%), m icro - 
m esotherm al (55.3%) and euryionic (55.3%) eormophytes.

S p e c t r u m  o f  b i o f o r m s :  H 36.9%, G 7.9%;, T 28.9%, Hh 
18.40/ 0, m Ph 7.9%.

S p e c t r u m  o f  g e o e l e m e n t s :  Cosm. 23.7%, Cp 21.0%, Euu 
З9 .50/ 0, E 1З.20/ 0, Adv. 2.60/ 0.
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CONTRIBUŢII LA STUDIEREA ASOCIAŢIILOR NITROFILE
C V R O N O P O -P O LY G O N E T V M  A V IC V L A R 1S  Oberd. (1949, 1957) 1971 ŞI 

A L O P E C U R ET V M A E Q U A L IS  (Soó 1947) Burrichter 1900 
(R ezu m at)

S-a studiat pe teren, tim p de ;i ani consecutiv, evo lu ţia  fitocenozelor nitrofile  
edificate de Coronopus squam atus  şi A iopecurus aequativ.

Fitocenozele asociaţiei Coronopo-Polygonetum avicularis  Oberd. (1949, 1957) 
1971 (sin.: Coronopus squam atus  ass. Oberd. 1949 п л .;  Lolio-Plantaginetum majoris  
(Einlcola 1921) Beger 1930 coronopetosum squam ati  Oberd. 1957; Poo-Coronopetum  
squam ati  (Oberd. 1957) Gutte 1966; Coronopo-M atricarietum  S issingh (1966) 1969 
coronopetosum  S issingh 1969; Sclerochloo-Polygonetum aincularis  (Gams 1927) Soó 
1940 coronopetosum squam ati  Soó 1961) au  fost identificate în  vestu l judeţului 
Bilior, în  m icrodepresiuni reavene, inundate prim ăvara, uscate vara, ia  m arginea  
drum urilor şi cărărilor sub formă de pilcuri cu  suprafaţa de pînă la 25 m-, con ­
stitu ite din puţine specii de plante. F itocenozele analizate au un caracter m ezofil 
(U 3— 3,5 — 40,0%), mioromezotenm (T 3— 3,5 =  53,4%), euriionic (R 0 =  40,0%) şi 
nitrofiil evoluînd spre Lolio-Plantaginetum m ajoris  şi T rifo lio-Lolietum  perennis.

Fitocenozele d e  A lopecu re tu m  aequalis  (Soó 1947) Burrichter 1960 (sin.: Rumici-  
A lopecure tum  aequalis  Cîrţu 1972) au  fost iden tificate  în  lunca  Som eşului M ic Cluj- 
Napoca, p e sol aluvionar, um ed p înă  la  m lăştinos. E le sín t dom inate de corm ofitele  
m ezohigrofile (U 4— 4,5 =  31,6%) ş i h igrofile  (U 5— 5,5 =  31,6*/»), m icram ezoterm e  
(T 3— 3,5 =  55 3%) şi euriion ice (R 0 *= 55,3%). A ceste  fitocenoze n itrofile  evoluează  
spre Rorippo s i lves tr i-A grost ie tum  stoloniferae  (Moor 1958) Oberd. et M üller 1961,

2 — B ioloqm 19*5
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L ’INFLUENCE DES EAUX RESIDUELLES SUR LA CROISSANCE ET 
LE POTENTIEL PHOTOSYNTHÉTIQUE 

DE LYCOPERSICUM  ESCULENTUM  MILL,

MIRCEA ŞTIRBAN, DANA BÁTHORY, ЕМИЛЛ BKCHIŞ et DUMITRU Г IVI.KV

L ’utilisation des engrais chim iques liquides en agriculture, bien que 
présentée, par B e n a  r i ,  comme ayant beaucoup d’avantages [2]. ne 
connaît pas une extension proportionnelle aux ressources potentielles. 
Il y  a peu d ’études sur l’utilisation de certaines eaux résiduelles riches en 
nutrien ts, telles les eaux riches en azotates, sels d ’ammonium et phos­
phates provenant des fabriques d’engrais chimiques. Dans les recherches 
concernant l ’utilisation du potentiel nu tritif  des eaux résiduelles, on a 
obtenu pour les plantes de culture une augm entation de la croissance 
végétative, du contenu en pigm ents photoassim ilateurs [9] e t de la pro­
duction [1, 3— 7, 9|. Dans ce contexte, nous avons abordé l’étude de l’action 
des eaux résiduelles provenues du Com binat d ’engrais chimiques „Azo- 
m ureş", dans la culture des tomates en tant que plantes irrigables.

M atériel et M éthodes. Г aïs recherches ont été effectuées sur Lycopersicum  
esculentum  M ill... la variété Som eşan et l'hybride Argeş 1, ensem encés en condi­
tions de serre, repiqués en couche et transplantés en cham p expérim ental. 1 .os 
eaux résiduelles du C om binat d ’engrais chim iques ont été prélevées d e trois sources: 
du bassin de m élange (Batal), d e la section urée et de la section azotates. !,.rs 
traitem ents ont été appliqués dans les variantes de dilution suivantes: 1 : 50, 1 : Ы0, 
1 : 200 et 1 : 400. On a travaille  avec des eaux séd im entées et non-sédim entées. ! .es 
solu tions ont été adm inistrées en p lusieurs phases: à l’ensem encem ent, à l’apparition  
des prem ières vraies feu illes. Л la transplantation en champ, au com m encem ent de 
!a nouaison de fleurs et au m om ent où les fruits com m encent à mûrir. (Pendue  
la ipériode de végétation , on a effectué tous les travaux d’entretien.

La récolte des feuilles et la déterm ination quantitative des pigm ents ph.>'.•>- 
assim ilateurs ont été faites su ivant la m éthode décrite par Ş t i r b a n et F r  ■- 
<■ u s [8].

Résultats. L’analyse chim ique des eaux résiduelles, pour les prin 
paux nutrients, atteste un contenu de 99.0OU mg/1 azotates, 3.1,25 mg/l 
azote ammoniacal, 687 mg. 1 phosphates, 125 mg/1 azotites, pour  l'assor­
tim ent de mélange (Batal-B), avec un pH =6.d , les eaux provenues a- 
!a section urée (U) contiennent de ! ’t i r é e  11 200 m g l  et des azotites, 
212,5 mg/1, pour un pH ^10,9, et les eaux de la section azotates (A) 
contiennent des azotates en quantités significatives (340 mg/1) e t des azo­
tites en très petites quantités. Le contenu on cations est helativem eni 
équilibré pour les m acroélém ents et les m icroéléments nécessaires aux 
plantes, mais avec les élém ents existant dans le sol, il peut engendrer des 
rapports antagoniques ou additifs (Tableau 1).

De l’analyse des résultats obtenus, il s'ensuit que les eaux utilisée-, 
dans les couches avant la germ ination des graines ont produit des effets 
différenciés en fonction de la variété et de l’hybride testé ainsi que des 
concentrations et des sources d’eaux d ’expérim entation (Tableau 2). 
L’hybride Argeş 1 n ’a réagi de m anière significative au contenu en anions
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TabUau 7

Le contenu eu cation* des eaux résiduelle«

Élément Concentration
(mg/1) Élément Concentration

(mg/1)

C admium <0,1 Magnésium 4,4
Calcium 104,0 Manganèse <0,1
Cobalt <0 ,5 Nickel < 0 ,5
Chrome <0,1 Potassium 31,0
Cuivre <0,05 Sodium 100,0
Per <0,1 Strontium 7,6
Lithium <0,05

'Tableau 2

le s  données phénologiqnes pour les tomates

Variantes

% des plantes 
germées

L’interva

Commence­
ment de la 
germination

lie en jours

Germina­
tion totale

jusque

L ’apparition 
des premi­
ères feuilles

Argeş Some- 
1 ! şan

Argeş jSome- 
1 ! şan

Argeş
1

Some­
şan

Argeş
1

Some-
tau

Témoin 78,5 82,5 8 8 20 20 28 28
Batal, eau non-séd. 1: 100 80,0 69,0 6 6 15 15 25 25

1 : 200 72,5 63,0 6 6 15 15 26 26
,, 1 : 400 70,5 69,0 « 6 15 15 27 27

Urée, eau non-séd. 1 : 100 76,0 78,5 5 5 15 15 25 25
,, 1 : 200 83,0 82,0 5 5 15 15 25 25
,, 1 : 400 82,5 75,5 5 5 15 15 26 26

Azotates, eau 1 : 25 67,5 50,0 18 18 27 27 37 37
,, 1 : 50 58,5 48,0 18 18 30 30 37 37
,, 1 : 100 77,5 95,0 8 8 17 17 25 25

Batal, eau séd. 1 : 200 65,0 87,5 18 18 27 27 36 36
Urée, eau séd. 1 : 200 72,0 82,0 6 в 15 15 26 26

et en cations de l’eau de m élange que pour la variante des eaux sédi- 
mentées (Bs), où le taux  des graines germ ées a été plus réduit. Les eaux 
uréiques utilisées en grandes dilutions, su ivant des tâtonnem ents préli­
m inaires, n ’ont produit de m odifications significatives de la faculté <■' 
de l’énergie germ inatives que pour la variante des eaux sédimentées (s). 
Les eaux azotées se sont avérées inhibitrices en dilutions inférieures a 
1 : 50, e t pour la faculté germ inative et pour l'énergie germ inative. C'est 
à dire que l ’hybride Argeş 1 se révèle sensible aussi bien au rapport env ­
ia source azotée e t la source de phosphore, q u ’au rapport des cation-,, 
car-, par sédim entation, les composants ayant une solubilité plus réd .u 'e  
ont été diminués (0,02 mg, 1 azotites, 143 mg/1 azotates).

La variété Someşan a réagi différem m ent par rapport à l’hybrnb- 
A rgeş 1, se révélant généralem ent plus sensible aux eaux nonéquilibn-.-, 
in  tant que sources unilatérales en nutrien ts, mais surtout par faib le
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ARGEŞ 1 SOMEŞAN

B i g .  1. Le contenu en pigments assimilateurs chei Lyeopersieoin 
eseulentum M ill., I'hybridc Argeş 1 et la variété Someşan, après 
l’application des eaux résiduelles sédimentées et non-sédimentées. 
T — Témoin. B — Eaux du bassin de mélange (Batal).
U — Eaux de la section urée. A — Eaux de la section azotates.

dilution des eaux de la section azotates. La faculté germ inative en est 
influencée de m anière différenciée par rapport à l’hybride Arges 1, tandis 
que l’influence su r l’énergie germ inative en a été similaire.

Le contenu en pigm ents photoassim ilateurs est égalem ent influencé 
de m anière d ifférente pour la variété Someşan e t pour l’hybride Argeş 1, 
surtout en ce qui concerne le contenu en chlorophylles (Fig. 1.) Ainsi, 
pour l’hybride Argeş 1, les eaux de m élange non-sédim entées (Bn) n ’ont 
eu d ’influence significative sur la synthèse e t l ’accum ulation des pig­
m ents assim ilateurs ni en ce qui concerne leur composition et leu r rap ­
port, ni en ce qui concerne leur quantité.

P a r leur contenu total, les pigm ents se situent au-dessous des valeurs 
de la varian te tém oin, sans qu ’on puisse m ettre  en évidence une relation 
dilution-effet. La varian te  avec des eaux de m élange sédim entées pré­
sente un rapport favorable aux chlorophylles vis-à-vis des pigm ents ea- 
îoténoïdiques, situation favorable qui s’est reflétée dans la production 
des fruits.

Le contenu en pigm ents assim ilateurs ainsi que le potentiel photo­
synthétique des plantes ont été favorablem ent influencés par l’utilisation 
des eaux uréiques e t su rtou t des eaux  azotées. C’est la synthèse des
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chlorophylles dans toutes les dilutions qui a été positivem ent influencée 
par les eaux uréiques. Avec les eaux non-sédim entées on a obtenu des 
stim ulations moins significatives; on a obtenu des valeurs plus élevées 
de stim ulation avec l’eau uréique sédim entée en dilution de 1 : 200. L’eau 
provenant de la section azotates, en d ilution de 1 :100, a déterm iné le 
contenu le plus riche en pigm ents assim ilateurs to taux, m ais on y re­
m arque la biosynthèse et l’accum ulation réduites de la chlorophylle b et 
des chlorophylles en général, par rapport aux pigm ents caroténoïdiques. 
Cette influence a déterm iné une augm entation de la masse végétative, ce 
qui n ’a pas eu d ’effets favorables sur la production des fru its, comme ce 
fu t le cas des stim ulations obtenues par les eaux de m élange sédimentées 
ou par les eaux uréiques.

La variété Someşan, du point de vue du contenu en pigments photo­
assim ilateurs, n ’est pas dépendante de la source d’azote et des dilutions 
utilisées. On a relevé une dim inution du contenu en pigm ents totaux dans 
le cas de l’eau uréique en faibles dilutions qui favorise les chlorophylles 
par rapport aux pigments caroténoïdiques, ce qui s’est positivem ent re­
flété dans la production même de fruits.

La précocité e t la production de fru its  ont été de même différem ­
m ent influencées pour l’hybride Argeş 1 et pour la variété Someşan. 
Ainsi, de l ’analyse des données obtenues e t portées sur le Tableau 3, on 
rem arque que l’influence de l ’arrosage avec des eaux provenant des dif­
férentes sources est conditionnée égalem ent par les particularités biolo­
giques de l’hybride Argeş 1 par rapport à la variété Someşan. C’est ainsi 
qu’on rem arque que pour l’hybride Argeş 1, très productif e t précoce on 
climat optim al, dans les conditions d’un  clim at hum ide et froid, semblable 
au clim at où l’on a effectué les expériences, le contenu accru en nu trien ts 
azotés n ’a pas déterm iné une élévation du potentiel photosynthétique et 
de production égale à leur augm entation pour la variété  Someşan, plus ac­
climatée. Bien que l ’hybride Argeş 1 ait réalisé des productions supérieures 
en valeurs absolues, le taux des stim ulations par variantes y a été In­
férieur au taux  obtenu dans le cas de la variété Someşan. De m êm e, 
l’indice de la précocité s ’est avéré défavorable pour fl’hybride Argeş 1, 
bien qu ’on s’a ttend it à ce que ce fû t cet hybride qui réa lisâ t des perfor­
mances biologiques. On rem arque, de la sorte, que pour l’hybride Argeş 1, 
bien qu ’il ait totalisé un grand nom bre de fru its  par plante, ju squ’au 
2 octobre, le taux  des fru its m ûrs a été inférieur au  tau x  réalisé par la 
variété Someşan. On peut estim er que l’utilisation des eaux avec des 
sources non-équilibrées en  nu trien ts determ ine des influences d ifféren­
ciées, en fonction des particularités biologiques des plantes. Ainsi, par 
l’utilisation des eaux résiduelles testées, on favorise les variétés bien 
acclimatées et on dim inue les perform ances potentielles des variétés qui 
ne parv iennent pas à s’acclim ater harm onieusem ent aux conditions de- 
m icroclim at (Tableau 3).

Les données phénologiques, ainsi que les données obtenues par les 
analyses biochimiques des produits prim aires de la photosynthèse de 
l’appareil foliaire, corroborées avec les données de production, plaident 
en faveur de la déterm ination des technologies d’application de la stim u-
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Tableau î

Indicateurs de précocité et de production

L'intervalle de maturation physiologique des fruits Poids
M H  (en jours) moyen

Variantes 163 (1 sept.) 185 (22 sept.) 195 (2 oct.) 209 (16 oct.) des
fruits

pièces kg pièces kg pièces kg pièces k g“' (g/pièce)

ARGEŞ 1 
Témoin 3 0,69 9 1,75 29 6,55 78 6,10 126,8
Batal, eau non-sé- 

dimentée 1 : 100 3 0,69 10 1,76 27 4,70 51 6.70 152,2
BataJ, eau uon-sé- 

dimentée 1 : 200 _ _ 7 1,75 19 4,10 55 8,00 170,9
Batai, eau non-sé- 

dimentée 1 : 400 1 0,12 9 1,45 7 1,60 74 11,80 164,5
Batal, eau sé- 

dimentée 1 : 200 9 1,57 16 2,36 28 5,10 108 12,20 131,8
Urée, eau non-sé- 

dimentée 1 : 100 _ — 16 2,73 11 2,30 94 15,20 167,1
Urée, eau non-sé- 

dimentée 1 : 200 13 1,44 12 2,13 23 4,30 71 11,30 161,1
Urée, eau non-sé- 

dimentée 1 : 400 1 0,14 12 1,95 15 3,10 100 11,90 133,5
Urée, eau sé- 

dimentée 1 : 200 _ _ 19 3,49 13 2,80 74 13,90 190,5
Azotates, eau 

1 : 100 5 0,80 23 4,80 20 3,70 69 9,00 156,4
Azotates, eau 

1 : 50 _ ___ 13 1,73 14 1,70 49 5,20 113,5
SOMKŞAN
Témoin 26 3,17 6 0,75 13 1,14 57 5,40 102,6
Batal, eau nou-Sé- 

dimentée 1: 100 20 2,85 20 2,32 7 0,70 70 4,75 90,7
Batal, eau non-sé- 

dimentée 1 : 200 22 3,42 17 2,24 4 0,40 67 4,20 93,3
Batal, eau uon-sé- 

dimentée 1 : 400 19 2,73 14 2,50 16 1,35 70 6,70 113,5
Batal, eau sédi- 

mentée " 1 : 200 22 3,05 32 4,85 17 2,05 123 9,60 100,7
Urée, eau non-sé- 

dimentée 1 : 100 16 2,76 42 6,65 12 2,10 87 7,50 121,8
Urée, eau non-sé- 

dimentée 1 : 200 20 3,12 29 4,29 14 2,10 67 8,20 136,2
Urée, eau non-sé- 

diuientée 1: 400 2 0,22 18 3,63 20 3,15 82 12,60 160,6
Urée, eau sé- 

dimentée 1: 200 23 3,15 40 5,15 34 3,75 53 4,60 Il 1,0
Azotates, eau 

1 : 100 11 1,82 30 4,77 10 1,50 77 8,00 125,7
Azotates, eau 

1 : 50 7 0,76 28 3,79 13 1,70 31 5,10 101,1

lation par eaux résiduelles riches en nutrien ts, après une période de vieil­
lissement chim ique e t de sédim entation de ces eaux. La sédim entation 
est déjà réalisée dans le bassin de mélange (Batal), ce qui rend propre
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l’ulilisation de cette eau telle quelle pour la fertilisation chim ique du sol.
résultats nous ont autorisés à effectuer des expériences s’étendant 

sur une période m inim ale de 3 ans e t su r u n  sortim ent plus riche de 
plantes de culture, ce qui nous perm ettra  d ’étudier l’influence de l ’admi- 
. ■ ■'Oration répétée de ces eaux su r la faune, la microfaune, la m ieroflore 
et le chimisme du sol.

Conclusions. Conform ém ent à l’étude de la technologie d ’application 
du système de fertilisation, on peut form uler les conclusions suivantes.

Pendant la prem ière période, à commencer par la germ ination e t 
jusqu’d l’apparition des vraies feuilles, l’emploi de ces eaux n ’est pas 
relevant.

Ces eaux ayan t aussi un taux uréique, il est recom m andé de ne s’en 
si rvir que deux semaines avant les semailles tou t au plus.

Le potentiel photosynthétique et celui de production ont été stim ulés 
surtout par l’utilisation de ces eaux dans les périodes de croissance 
vegetative intense.

Le calcul de l’économie réalisée par les effets favorables dûs à l ’em ­
ploi de ces eaux comme fertilisateurs m ontre que, sur un rayon de 100 km, 
ír transport e t l ’utilisation de ces eaux, surtou t pour les plantes irrigables, 
sont  entièrem ent justifiés à condition d’une étude préalable pour chaque 
type de culture et de sol. Les réserves d’eau existantes ainsi que les 
réserves qui peuvent naître  à l’avenir justifien t nos recherches dans ce 
sens.
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IN FLU EN ŢA  APELOR REZIDUALE A SU PR A  CREŞTERII ŞI POTENŢIALULUI 
FOTOSINTETIC L A  L YCO PERSICUM  ESCULENTUM  MILL.

(R ezu m at)

S -a  stud iat influenţa apelor reziduale proven ite  d e  la  fabricarea îngrăşăm in­
te lo r  ch im ice asupra soiu lu i Som eşan ş i hibridului A rgeş 1 d e tom ate. R ezultatele  
ob ţin u te  arată că  ap ele  reziduale cu  o  încărcătură preponderentă de azotaţi, д а  
ş i săruri d e am oniu, produc inh ib iţii cînd sín t adm inistrate în  prim ele faze a le  
germ inării şi stim ulări în  creştere ş i conţinutul pigtmenţilor fotoasim ilatori cînd  
s ta t  fo losite  în  faze  d e  creştere şi în  doze adecvate. A pa obţinută în  urma am este­
că r ii surselor d e azotaţi, uree, săruri d e  am oniu ş i fosfaţi a  produs acţiuni mai 
favorab ile  asupra p lantelor testate. A p ele  sed im entate au dat rezultate m ai bune 
d ecît ce le  nesedim entate.
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TESTACEA (PROTOZOA: RHIZOPQDA TESTACEA) IN FOREST 
LITTERS OF THE BUCEGI MOUNTAINS (ROMANIA)

VIOREL I. BUNESCU, ZACHIU MATIC, GHEORGHE BLAGA  
and IOAN MOLDOVAN

In the well-developed forests, the undecomposed or d ifferen tly  de­
composed leaves, needles, fruits, bark, small branches etc. form a non- 
hvdrom orphic organic horizon at the soil surface — the litter.

As an essential link -between vegetation and soil, the litte r is the 
m ain prim ary source of raw  m aterial in the form ing of the most specific­
ând fundam ental soil contituent, the humus.

The litte r determ ines the in tensity  and the way of evolution in the 
soil form ing process, w ith a direct influence on the soil properties (w ater­
holding capacity, pH, biocycling, thickness of the hum us horizon, hum us 
type etc.) and on its peculiarities.

This paper presents the results of our investigations concerning the 
Testacea in the litte r of d ifferent forest -types in the Bueegi M ountains.

M aterial and M ethods. The forest zone in the B ueegi M ountains has a vertical 
exten t o f 1,330 m  (from the altitude o f 520 m  a t  the confluence o f th e  Ialom iţa  
V alley w ith  the Ialom icioara V alley  to th e  a ltitude of 1,850 m  in the Cocora Valley).

This zone com prises the w hole territory occupied -by th e  w ell-developed  
forests (including the forest glades as tranisitions tow ards the a lp ine zone) and is 
divided into tw o  subzone.s: the beech and the spruce ones [1].

A ccording to the specific com position o f the forests and to the a ltitud inal 
succession o f species, in the beech subzone  two vegetation  belts are distinguished:

— the inferior m ountain b elt (mean superior lim it: 650 m), on a relatively  
.small surface, form ed of pure beech forests or o f  forests o f beech m ixed wi-th 
other deciduous trees: Carpinus betulus, A cer  platanoides, Ulmus scabra, Fraxinus  
excelsior, Tilia  cordata  (shrubs: Crataegus monogyna, Sambucus n igra , Lonicera  
ry lo s teu m , Cornus sanguinea, Corylus avellana, V iburnum  opulus, V. lantana  etc.):

— the m iddle m ountain belt (mean superior lim it: 1,400 m) form ed o f m ixed  
beech and coniferous (fir, spruce or fir w ith  spruce) forests, pure fir  forests and  
beech forests, w here w e usually find A cer  pseudoplatanus, U lmus scabra, Sorbus  
aucuparia, Sambucus racemosa, Salix  silesiacct, Spiraea ulmifolia, Rubus idaeus, 
R. hirtus, Lonicera x y los teu m ;  as it  is the b elt in w hich  the fir tree reaches its su­
perior lim it (1,200—1,350 m) one m ay d istinguish the fir sub-belt and the spruce 
sub-belt.

The spruce subzone  has also tw o belts:
— the superior m ountain belt (1,600— 1,800 m) form ed o f spruce w ith  the spo­

radic presence o f  A cer  pseudoplatanus, Sorbus aucuparia  and of Sambucus race­
mosa, Salix  silesiaca, Spiraea ultmifolia , Rosa pendulina,  Kibes petraeum ;

— th e subalp ine b e lt (superior lim it up to 2,000 m) w ith  the lim it glades of 
spruce, European larch (Larix  decidua)  or o f spruce w ith  larch, seldom  o f larch  
w ith  stone pine (Pinus  cembraj.

The gross quantity o f  litter  depends on  the station  conditions and the age 
of trees, and it is o f 6— 15 g/dm 2 in  beech  forests and of 10— 30 g /d m 2 in spruce  
forests; for the fir forests it is close to that of the beech forests (9— 16 g /m 2) [5].

The pH value of the d ifferent litter types oscillates betw een  quite w ide lim its  
[4], being considerably influenced by the lithological substratum  (Table 1).

«
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Tahir, 1

Some etmrueteristles of the investigated litters

bitter
Number 
of the 

investigated 
stations

pH (H.,<))
Humus type

minimum usual maximum

Fagetum 19 4.56 4.48 - 5.95 7.75 mull (moder)
Fageto-Abietum 12 4.69 5 .35 -6 .15 7.40 mull (moder;
Abieto-F agetum 10 4.67 5 .3 2 -6 .1 5 6.88 mull
Abietum 7 5.05 5.50 — 6.10 6.80 mull
Abieto-Picee turn 1 4.47 mull-moder
Piceetum 20 3.35 4 .33 -5 .69 6.15 moder (mull)
haricetum 1 6.43 moder

In tile beech litter the best humus type, the mull (som etim es the mullwitodor) 
is prevailing. The m ull prevails in the fir and in the m ixed beech-fir Utters, too. 
But in the spruce litter the prevailing hum us type is the m oder (m ull on lim e ­
stone substratum ) [3].

The sam pling of Tes  (acea w as performed by using an original m ethod of m ;- 
croseparation through flotation [3].

The number c f  the investigated stations was proportional to the forest areas 
in the Bucegi M ountains.

Results. The results are shown in Tables 2 and 3. In the litte r of 
d ifferent forest types 93 testaceun system atic units (69 species, 22 varie­
ties and 2 forms) belonging to 22 genera w ere identified. The charac­
teristic m edium  (aquatic, muscicolous, sphagnicolous, terricolous) was spe­
cified for each system atic unit.

Tabh 2

l is t  ut thii Utter T estarea

No X л in v
C liarac- 
teristic 

medium*

hitter**

F FA A F >

1 
* P i.

i Centropyxis con.btrirta A J : j h
2 Centropyxis constricţii var. minima A -f' ! !-i-
3 Cyphoderia ampulla A 1
4 Euglypha rotunda var. obliqua A 4-
5 Nebela penardiana Л i
6 Nebela vitraea A !
7 Amelia arenariu M J . ; j • i- I
8 Assulina muscorum i l "Г -i- -U j j -U
9 Centropyxis aerophila M "Г i- .4. : j- i ! ■■

10 Centropyxis aerophila var. sphagnicola M ~r -U --- t • *•" j ;
11 Corvthion dubium var. orbicularis M -4-
12 Heleopera sylvatica M -f d-
13 Jiicrocorvciu flava M
14 Nebela speciosa M :
15 Trinema coinplanaiiitii var. aerophila M '
16 Heleopera rosea s
17 Heleopera sphagni A
18 Phryganella paradoxa s .
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Table 2 (continued)

No. N a m e
Charac­
teristic

medium*

Litter**

p PA AP A AP p I.

19 Centropyxis platystoma AM + + + 4-
20 Nebela dentistoma AM + ~h
21 Heleopera petricola AS 4- + + +
22 CorytMon pulchellum MS +
23 Difflugia bryophilla MS +
24 Kuglypha strigosa MS 4- + 4* + + +
25 Nebela collaris MS + + + + +
26 Nebela parvula MS + 4- 4-
27 Nebela tineta MS 4- 4~ + _j_ 4-
28 Nebela wailesi MS + + + _b 4- +
29 Centropyxis laevigata AMS +
30 Centropyxis orbicularis AMS + 4- + + + + 4-
31 Centropyxis sylvatica AMS + 4~ 4- + 4- 4- 4~
32 Corytbion dubium AMS + 4- 4* 4- 4*
33 Cyclopyxis arcelloides AMS 4~ 4- 4-
34 Difflugia lucida AMS 4*
35 Buglypha filifera AMS + Л-
36 Kuglypha tuberculata AMS 4- +
37 Trineuia enchelys AMS 4- + + + + 4- +
3b Centropyxis minuta AMT 4- + -b
39 Cyclopyxis kahli AMT + + 4- -b 4-
40 Phryganella acropodia AMT + + + 4- 4-
41 Phryganella acropodia var. penardi AMT + ~b 4- 4* 4-
42 Buglypha denticulata MST 4- 4- 4- -b
43 Euglypha rotunda MST + 4- + 4~ 4- -b
44 Buglypha strigosa var. glabra MST 4- + + + 4-
45 Nebela militaris MST 4~ -b + 4-
46 Prinenia complanatum MST -f + 4- 4- + 4- 4-
47 Diffugiella oviformis AMST + 4-
48 Euglypha laevis AMST + 4' + 4- +
49 Plagiopyxis callida AMST + -r 4- 4- -U 4-
50 Trinema lineare AMST + + “b + -i- 4- 4-
51 j Centropyxis sylvatica var. minor ST 4* + 4- + 4- 4-
52 I Plagiopyxis declivis ST -j - + -r
53 ! Bullinularia indica MT + + 4-
54 ; Centropyxis elongata MT + + 4-
55 ! Cyclopyxis eurystoma MT 4- 4- 4- 4.
56 ! Cvclopyxis eurystoma var. parvula MT + 4- -b +
57 i Buglypha laevis f. lauceolata MT + -b + 4-
58 ! Plagiopyxis minuta MT + + + + 4- -b
59 j Trigonopyxis arcula MT + “Г
60 j Trinema galeata MT -b
61 j Plagiopyxis penardi AT
62 Í Bullinularia pulchella T 4-
63 ’ Centropyxis cryptostoma T +
64 Centropyxis plagiostoma T + + *b + 4-
65 ! Centropyxis plagiostoma var. terricola T 4" + -b 4-
66 1 Corythion delamarei T 4- 4-
67 i Corythion dubium var. terricola T +
68 ; Cyclopyxis ambigua T + + -b _b 4-
69 ! Cvclopvxis eurystoma var. stenostoma T 4-
70 Cvclopyxis kahli var. cyclostoma T 4- J- -b 4-
71 i Cyclopyxis priteus i T 4* ! -j- 4- i
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Table 2 (continued)

No. N a m e
Charac­
teristic

medium*

Litter**

F FA AF A AP P L

72 Difflugiella sacciHus var. penardi T 4~
73 Euglypha anodonta T + + +
74 Buglypha anodonta var. magna T + + 4- +-
75 Euglypha cuspidata T + + + + +
76 Euglypha dolioliformis T + + +  ■
77 Buglypha polylepis T + + 4* +
78 Euglyphella elegáns T + 4-
79 Geopyxella sylvicola T 4" + + + +
80 Heleopera petricola var. humicola T 4~ + + +
81 Heleopera sylvatica var. înfiata T + +
82 Phryganella acropodia var. penardi f. alta T +
83 Plagiopyxis callida var. grandis T + + +
84 Plagiopyxis callida var. pusilla T 4~ + + 4_
85 Plagiopyxis intermedia T + + 4*
86 Plagiopyxis minuta var. oblonga T + + 4- +
87 Plagiopyxis oblonga T + + + +
88 Pseudodifflugia gracilis var. terricola T 4~ + +
89 Pseudawerintzewia calcicola T + +
90 Schwabia terricola T + + + +
91 Schwabia terricola var. thomasi T + + 4* +
92 Tracheleuglypha acolla T + 4* + + + 4" -F
93 Tracheleuglypha acolla var. stenostoma T + -f

* Д  “  A quatic. M — Muscicolous. S — Sphagnicolous. X — Terricolous.
F  — F agetum . FA  — Fageto -A bietum . A F  — A bieto -Fagetum . A  — A bietum . Л ! ' ..  A b ie to l 'ic t  * turn. ! ' -

P iceetum . I , -  I^ r ic e tu m .

Table .}
Number ol the testacean systematic units in different litters in dependence on their charac­

teristic media

Number of the testacean systematic units
medium* L i t t e  r**

of Testacea Total 1 F : FA 1 AF 1 A j AP j У L

A 6 1 1 1 2 _ 4 __

Ш 9 7 6 3 6 3 6 2
S 3 1 - . 2 1 1 2 _ _

AM 2 2 1 1 — — — 1
AS 1 1 — 1 — 1 1 —

MS 7 5 4 5 6 4 3 —
AMS 9 4 4 7 6 4 6 4
Total 37 21 16 20 21 13 22 7
AMT 4 4 4 4 3 2 3 —
MST 5 5 4 4 4 4 3 2
AMST 4 3 3 3 4 3 4 1
ST 2 2 2 1 2 1 1 1
MT 8 4 3 6 4 1 8 1
AT 1 - - - 1 - — —
Total 24 18 16 18 18 11 19 5
T Total 32 23 15 15 20 2 24 3
TOTAL 93 62 47 53 59 26 65 15
•  *« F o r  exp lanation  of th e  ab b rev ia tions  sec th e  foo tno te to  T able 2.
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We think tha t the d ifferentiation of the testacean m icrofaune, from 
a litter type to another, is due to the chemical composition of litters 
(which is influenced by the natu re  of the lithological substratum  and by 
the stage of their m ineralization), to w arm th  deficit, dryness etc.

Conclusions. In the forest litters of the Bucegi M ountains a rich  and 
vaiied fauna of Testacea was identified.

The pure beech, fir and spruce litte rs  are richer in system atic units 
of Testacea than the litte r of the m ixed forests (Fageto-Abietum, Abie to- 
Facetum, Abieto-Piceetum ).

The highest num ber of testacean system atic units was found in the 
spiuce litter. This can be explained by the preference of these populations 
io! media w ith acid pH.
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TESTACEELE (PROTOZOA: RHIZOPODA TESTACEA)
DIN LITIERA PĂDURILOR M UNŢILOR BUCEGI (ROMANIA)

(R e z u  m a t)

In litiera pădurilor din M unţii Bucegi a fost identificată o faună bogată şi 
variată d e T es tac ее.

L itierele de făgete, brădete şi m olidişuri pure sín t mai bogate în  unităţi s is ­
tem atice de T estacee decit litiere le  pădurilor de am estec (Fageto-Abietum , A bie to-  
Fagetum, Abieto-Piceetum).

Litiera de m olidişuri cuprinde cel m ai m are num ăr de unităţi sistem atice de 
Testacee, aspect exp licab il prin preferin ţele acestora pentru m ed iile  cu  reacţie 
(pH; c ît m ai acidă.
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TESTING OF COMPOSTS BY USING EARTHWORMS

VICTOR V. POP

The contem porary agriculture uses to a large ex ten t new m ineral 
and organic fertilizers, among which the composts of d ifferent organic 
wastes occupy an im portant place. The aim of the composting is to ob­
tain organic m anures com patible w ith soil life, having properties dost' 
to those of the „classical“ na tu ra l organic m anures such as rotted farm ­
yard m anure or old m anure.

As the  wastes originate from  very different sources and the com­
posting m ethods are also d ifferent (most of them  do not use earthw orm s 
as composting agents), one can presum e that the various composts should 
'nave different biological qualities. Some composts, especially those ob­
tained from unconventional wastes such as garbage, sludges from  bio­
gas production, pig m anure sludges from large anim al-breeding farm s 
may be of a poor quality or inadequate for agricultural use.

The testing of quality  and agricultural efficiency of the composts is 
usually performed through lengthy laboratory and field experim ents. It 
would be an economy of tim e and m oney to know rapidly the suitability 
of a composted waste to be applied in agriculture.

The paper presents a rapid test of those composts processed w ithout 
earthworm s.

The earthw orm s are considered the main incorporators of the orga­
nic residues into the soil and im portant agents creating favourable aero- 
nydro-therm o-trophic conditions for the developm ent of decomposing and 
hum us-form ing m icroorganism s in soil. The m echanical and chem teal 
' ffect of the activity of earthw orm s situates them  on a very im portant 
place in the trophic chain of m atter recycling in  the ecosystem, between 
the group of prim ary producers (green plants) and the decomposers (mi­
croorganisms).

In farm ing lands, the long-term  m anagem ent practices and fertili­
zation brought about the im poverishm ent of Lum bricidae fauna as com­
pared to that of natural ecosystems. Here, a part of the earthw orm  ac ti­
vity, nam ely the incorporation of the organic residues into the soil, 
is partially  substituted by ploughing. Nevertheless, the role of ea rth ­
worms rem ains im portan t in the intim ate m ixing of the  organic and 'mi­
neral m aterials in soil as well as in creating complexes available as 
food for the small soil-inhabiting organisms, in starting  the recycling ;>f 
m atter in the  agroecosystem.

The trophic chain allowing the release of nutrients for higher plants 
is, in fact, a chain providing food for a m ultitude of prim ary and s e ­
condary consumers as well as for the decomposers. This explains the 
first requirem ent for a good compost, namely to be accepted as food,
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to he easily and preferably consumed, i.e. to be palatable for a wide 
range of edaphic invertebrates.

Taking into account tha t the first consum er of the organic residues 
at the soil surface is represented by th e  group of earthw orm s, we m ust 
adm it th a t a compost w ith satisfactory biological qualities is accepted 
by earthw orm s as food which proves the biodegradation of the  compost 
and its integration into the trophic circuit of soil. O therw ise the pro­
duct would be left at the soil surface or among the  clods of the fu r­
rows ami the release of nu trien ts would be much slowed down.

Based on these reasons, we suggest that a compost processed for use 
a s  agricultural fertilizer should be also tested from  the point of view of 
i t s  palatability for earthworm s.

The quality  of the compost is estim ated by the speed and degree of 
its incorporation into the soil by the earthw orm s. If they  accept and 
burry  it in to  the soil, the compost should be considered good for field 
crops. If the compost is not consumed by the earthworm s, this indicates, 
probably, some shortcomings in its processing.

M aterial and M ethods. The test may be quite sim ple or m ore sophisticated, 
according to the researcher’s aim. Therefore, a dozen earthw orm s p laced  in a 
w ooden box containing soil and a 1—2~om thick layer of com post should answ er  
she question. However, for scientific  investigations elaborated experim ents should  
be designed.

The experim ental cages m ust assure a v ita l space corresponding to the size  
and number of individuals from a determ ined earthw orm  species.

There are different types of cu lture vessels for earthworm s. In laboratory  
experim ents on earthw orm  nutrition, d ifferent m odels o f glass terraria w ere used 
I'll, 4, 7|. in field  experim ents, G r a f f ' s  fram e m ethod [3] seem s to be more 
adequate.

Far our purpose, the most conven ient cages are those1 w ith rem ovable glass 
w alls, w hich a llow  the m orphological study of the soil .profile and o f the covering  
com post layer. Such cages were used bv . I c a n s o n  [4] for studying  the effects  
of earthwom vs on the soil. But to avoid the margin effect, w e used w ider cages 
(Fig. 1) of two types:

— cylindrical glass cages of 25 cm height, w ith  a diam eter of 11.5 cm (104 cm 2 
surface, approxim ately ha lf-fiiled  w ith  soil);

— parallelep ipedic cages w ith  sheets o f glass and p lex ig lass w alls in tw o  
variants. For large earthw orm s the sizes o f th e  cages are: 2 5 X2 5 x 7  cm (a surface  
of 160 cm 2, 2/3 filled  w ith  about 3.75 kg soil). For sm all earthw orm s, the terraria 
arc of 2 5 X 2 5 - 5  cm (a surface of 115 cm2, 2/3 filled  w ith about 2.75 kg soil). The 
larger w alls are of 0.3 cm thin sheets of giass; the sm aller side w alls are of 1 cm  
thick p lexiglass. The assem bling was perform ed by aid of rubber rings (1 cm w ide  
rings, cut from tires).

Both the cylindrical and parallelepipedic cages have bottom s m ade of p lastic  
net witl i  m eshes o f  about 0.1 cm. A sim ilar net covers  the cages to prevent the 
escaping of the earthworm s.

T he soil is .passed through a 0.2-cm sieve. The thickness of the com post layer 
.s established in accordance to the dose recom m ended for the surface unity, usually  
3—2-cm.

The soil in cages is m oistened up to saturation through capillarity. The cages 
are put in p lastic trays containing an approxim ately 1—2-cm water layer.

Taking into account the negative phototropiam of the earthw orm s, the test 
is set up in a dark room. The best results w ere obtained w hen the experim ent 
w as carried out in a cellar, w here the darkness, tem perature and hum idity were 
rather constant and close to the conditions in the natural soil.
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K i g- 1. Cages for studying compos! palatahility for earthworms.

T he earthw orm  species used for the test are preferably those inhabiting the 
soils of the zone w here the com post wi l l  de applied.

As a general rule, an experim ent on the com post quality testing slrould be 
carried out w ith  m ore species o f  earthw orm s, belonging to three ecological types, 
named after B o u c h é  [1] as follow s:

— epiendogeic species (generally red or reddish earthw orm s liv in g  in the 
upper layers of soil) such as the Lum bricidae D endrobaena rubida, L um bricus ru- 
bellus, A llo lobophora  caliginosa, A . rosea;

— endogeic species (generally gray or w hitish  w orm s inhabiting deeper soil 
horizons) such  as A llo lobophora  dugesi, A . leon i, O ctolasium  lacteum , O ctodrilux  
era cys tis , O. gradlnescui;

— vertically  m igrating earthw orm s such as L um bricus terrestris .
The experim ental earthw orm s are sam pled either by digging and hand sort­

ing or w ith  form alin  [6]. A n earthw orm -breeding farm, w ith w ell determ ined sp e ­
cies a{ hand all over the year, w ould provide the best zoological m aterial. On 
w hat concerns the breeding m ethods, a good syn th esis is presented by M in  - 
n i c h [5].

The num ber of individuals for each cage is established in dependence on 
their size  and on  the size of com post particles. Good results w ere obtained w ith  
•">—7 large individuals per cage, and w ith  10— 15 sm all w orm s per cage.

The testing tim e is about 2— 3 w eeks, usually not longer than 4 w eeks.

Results. The quality  of the tested compost is evaluated by the m or­
phological study of the traces of earthw orm  activity in the soil and com ­
post layer in terraria  and, if so, also by establishing the m ortality  rate  
of the test species.

The soil and compost m orphology comprises, according to J e a n -  
s o n ’ s term inology: 1. the surface morphology  (the surface aspect of soil 
and compost, the quan tity  and kind of wormcasts); 2. the peripheral m or­
phology (the aspect of the soil profile as seen through the glass waU, 
allowing the study of the changes in  the thickness of compost layer, the 
quantity  and aspect of burrows) and 3. th e  inner morphology (showing the
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degree of the incorporation of compost into the soil and the in tensity  of 
the activity of earthworms).

For exem plification we present in Fig. 2 the images of surface, pe­
ripheral and inner morphologies obtained in an experim ent for testing

T i l;. 2. Incorporation oj a pig sludge compost into the soil by Octolasium laut пни. 
A Surface morphology. В -  Peripheral morphology. 0 Inner morphology.

3 — PnOlo'JH“ -  - ’ ;
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of a pig sludge compost. They obviously dem onstrate th a t this compost 
is accepted as food by th e  lum bricids, i t  is well incorporated in to  th e  soil,, 
so th a t we appreciate that it  is of a high quality  and integrable into the 
norm al circuit of m atte r in  agroecosystems w ith soil and lumbricid f tona 
sim ilar to the experim ented ones.

Conclusion. An earthw orm  test was worked out which allows the 
rapid estim ation of the biological qualities of the composts to bo used 
for m anuring soils.
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TESTAREA COMPOSTURILOR CU AJUTORUL RIMELOR 

( R e z u  m a t)

Se prezintă o m etodă rapidă d e testare a calităţilor b iologice a le  composturi - 
lor destinate fertilizării solurilor agricole. Se apreciază că un com post este potrivit 
ca îngrăşăm înt organic dacă este acceptat ca hrană şi înglobat în  sol de către 
rim e. în  esenţă este un test de palatabilitate a com postului pentru rime. 
A vînd în  vedere că rim ele sín t principalii consum atori secundari şi incorpo­
rator! în  sol a i resturilor organice, avem  doVada integrabilităţii com postului in 
circuitul d e eliberare în  sol a nutrienţilor p lantelor superioare. Refuzarea lui de 
către rim e indică un  com post cu  ca lită ţi b iologice nesatisfăcătoare uzulu i agricol, 
datorate, probabil, unei tehnici de com postare neadecvate sau, eventual, prezenţei 
unor substanţe nocive incom patibile cu viaţa  solului.

Se discută prem isele pedobiologice, se descrie m etoda cu indicarea specii' u- 
de lum bricide potrivite, c it şi m odul de interpretare a rezultatelor.
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D I P L O P O D E S  N O U V E A U X  D A N S  L A  F A U N E  D E  L A  R O U M A N I E  

(DJPLOPODA — ASCO SPERM O PH O RA)

TRAIAN CEUCA

D a n s  c e  q u i  s u i t  s o n t  p r e s e n t e e s  t r o i s  n o u v e l l e s  e s p è c e s  d e s  d i p ’. o -  
p o d e s  d e  la  f a u n e  d e  la  R o u m a n ie ,  d o n t  l ’u n e  r e p r é s e n t e  u n  s o u s - g e n r e  
n o u v e a u :  t o u t e s  c e s  f o r m e s  s o n t  a u s s i  n o u v e l l e s  p o u r  l a  s c ie n c e .

F am . Pseudocleididae
S o u s -g e n re  M oldavobielzia n .  s g .

C ’ e s t  u n e  f o r m e  b i e n  distincte d e  g e n r e  ( s o u s - g e n r e )  E n to m o b id  :<a 
d é c r i t  p a r  V e r h o e f f  i n  1 8 9 7  [ 7 ]  e t  q u i  c o m p r e n d  j u s q u ’à  p r é s e n t  c D u x  

e s p è c e s  [ 2 ] ,  c e l l e  q u e  n o u s  d é c r i v o n s  i c i  d n  é t a n t  l a  t r o i s i è m e .  L e  n o u ­
v e a u  s o u s - g e n r e  p e u t  ê t r e  c a r a c t é r i s é  p a r :  l e  c o r p s  à  2 8  s e g m e n t s ,  d e  
c o u le u r  c a f é - a u - l a i t  a v e c  d e s  t a c h e s  m a r b r é e s .  L e s  g o n o p o d e s  a n t é r i . m m  
o n t  le s  t é l o p o d i t e s  d u  s y n c o x i t e  g r a c i l e s  e t  u n  p e u  d a n s  la  p a r t i e  P "  ' e -  
r i e u r e  c o u r b é s .  L e s  c h é i r o ï d e s  d e  l a  p a r t i e  d i s t a ie  d e s  t é l o p o d i t e s  . - o n .  
r u d i m e n t a i r e s  à  p e in e  e s q is s é s ,  m a is  l a  p l a q u e  p o s t é r i e u r e  a  s e u le m e n t  
d e u x  a p o p h y s e s ,  q u i  s o n t  r e s té e s  d a n s  l e  m ê m e  p la n .  L e s  g o n o p o d e s  p o s ­
t é r i e u r s  s e n t  c o m m e  d ’h a b i t u d e .

E n to m o b ie lz ia  (M o ld a vo b ie lz ia ) va rv a ra i  n .s p .

L o n g u e u r  —  8 m m ;  l a r g e u r  =  1 m m .  L e  c o r p s  a v e c  2 8  s e g m e n t e ,  . g- 
c o u l e u r  c a f é - a u - l a i t  a v e c  d e s  t a c h e s  m a r b r é e s ,  a  le s  e x p a n s io n s  l a t é r a  ; k - s  
d e s  m é t a z o n i t e s  p e u  m a r q é e s .  L e s  o c e l le s  s o n t  s i t u é s ,  c o m m e  d ’ h a b i t u d e ,  
d e  c h a q u e  c ô té  d e  l a  t ê t e ,  o c c u p a n t  u n e  s u r f a c e  t r i a n g u l a i r e  e n  r a n g é e s  
d e  5 — 4 — 2 — 1. L e s  a n t e n n e s  s o n t  lo n g u e s  e t  g r ê le s ,  a y a n t  le s  s e g m . a ; >  
3  e t  5  le s  p lu s  lo n g s .  L e  b o u c l i e r  c e r v i c a l  e s t  p lu s  é t r o i t  q u e  l a  d : e.  
m a is  le s  s e g m e n t s  s u i v a n t s  2 — 0  s o n t  d e  p l u s  e n  p l u s  la r g e s ,  j u s q u ’ ш ч  
d i m e n s io n s  n o r m a le s  d u  c o r p s .

C h e z  l e  m â le ,  à  p a r t i r  d e  l a  3 - è m e  p a i r e  e t  j u s q u ’ à  la  7 - è m e  p a i r e ,  
le s  p a t t e s  s o n t  é v i d e m m e n t  p l u s  g r o s s e s ,  m a is  n o n  m o d i f i é e s .  L a  h u i t i è m e  
e t  la  n e u v i è m e  p a i r e s  d e  p a t t e s  o n t  d e s  s a c h e t s  coxaux é v i d e n t s ;  !a  
n e u v i è m e  a  a u s s i  u n e  p a i r e  d e  p e t i t e s  c o r n e s  c o u r b é e s  c la n s  l a  p e r d e  
m é d ia le .

L e s  g o n o p o d e s  a n t é r i e u r s  s e  c a r a c t é r i s e n t  p a r  d e u x  c o x i t e s ,  b ie n  
d é l i m i t é s  a n t é r i e u r e m e n t ,  m a is  s o u d é s  d a n s  l e u r  r é g i o n  p r o x i m a l e  ( s y n ­
coxite), o ù  i l s  n e  s ’é c a r t e n t  q u ’ e n  a p p a r e n c e ,  e n  l a i s s a n t  e n t r e  e u x  u n e  
e x c a v a t i o n  c o r d i f o r m e  ( r e n v e r s é e ) .  L e u r  b a s e  e x t e r n e  p r o é m i n e  l a t é r a l e ­
m e n t ,  a y a n t  d a n s  c e t t e  z o n e  u n  g r o u p e  d e  4 — -6 s o t t e s  s e n s i t i v e s .  I . o  
p a r t i e  d i s t a le  d e s  t é l o p o d i t e s  c o u r b é e  p o s t é r i e u r e m e n t  a  e n  s e n s  m é d i o -  
d i s t a l  u n  c o u r t  é p e r o n  a i g u i l l é ,  q u i  r e p r é s e n t e ,  p r o b a b l e m e n t ,  u n  r e s t  d u  
c h é i r o ï d e ;  e n s u i t e ,  e n  p o s i t i o n  s o u s - t e r m i n a l e ,  s u r  s a  f a c e  p o s t é r o - e x t e r n e ,  
s e  t r o u v e  u n e  z o n e  o v a le  papillaire-poilue, p r é c é d é e  d ’u n e  l a m e  a ig u ë  
f i n e .  L a  p l a q u e  p o s t é r i e u r e  d e s  g o n o p o d e s  e s t  sudée s u r  p r e s q u e  t o u t e
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sa longueur avec la face postérieure du syncoxite. Cette plaque, re la ti­
vem ent épaisse, a une form e à peu près rectangulaire, é tan t pourvu de 
deux paires d ’apophyses: la paire distale se présente comme deux lobes 
qui dépassent latéralem ent les portions distales des télopodites, y  im pri­
m ant à cette plaque un  aspect bilobé; la deuxièm e paire d ’apophyses est 
c o u r t e ,  en  forme d’éperons latéraux , situés im m édiatem ent sous les deux 
lo b e s  qui représenten t la prem ière paire d ’apophyses (Fig. 1.).

C

F i g .  1. FiHoinobielzia (M ). v a rv ara i n. sp. A — Le gonopode antérieur gauche, vu anté­
rieurement. B — Le même gonopode vu postérieurement, c — Chéiroïde. z — Zone ovale. 
ad — Apophyse distale, pl — Éperon latéral, t — Télopodite. pp — Plaque postérieure. 

55 — Settes sensitives. 5 — Syncoxite.
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Les gonopodes postérieurs ont une constitution très simple, c o m m e  

d’habitude chez cette  fam ille; ils sont très semblables aux pattes am bula­
toires, é tan t formés de cinq articles, dont les deux prem iers sont très 
allongés, tandis que les au tres sont courts e t courbés comme un crochet. 
Sur la face m édiale du prem ier segment (coxe) de ces pattes il y . u n  

long éperon, à ex trém ité  rugueuse (Fig. 2).
Provenance: 30 cf cf +  16 ŞŞ e t 2 juv. ont été collectés, par Mircea 

V arvara dans la forêt de Slătioara, située au nord de notre pays. C e t t e  

espèce m ontagnarde préfère la litière  des bois de conifères et des forêts 
à feuilles caduques, parfois mélangées avec du gravier.

Moldavobielzia é tan t le deuxièm e sous-genre du  genre Entomobielzia, 
nous donnons une courte comparaison en tre  ceux-ci:

Entomobielzia Moldavobielzia

— les chéiroïdes des télopodites des — les ehéiroïdes des télopodites des 
gonopodes antérieurs sont bien dé- gonopodes antérieurs *ie sont repré- 
veloppés; sentés que par des rudim ents;
•— la plaque postérieure des gono- — la plaque postérieure des gono­
podes an térieurs est pourvue de 4 podes an térieurs n ’est pourvue que 
ou 3 paires d'apophyses, dont quel- de 2 paires d ’apophyses — une très 
ques unes sont toujours courbées réduite — restées dans le même 
antérieurem ent e t passent en tre  et plan, ne dépassant pas an térieure- 
à côté des télopodites. m ent les télopodites.

F i g. 2. Entomobielzia (M.) varvarai n. sp. Le gonopode postérieur, vu postérieurement.
p  — Eperon.
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Fam. Mastigophorophyllidae [1, 4, 5]
M astigophorophyllon (Pa.) dberratum  n.sp.

Longueur =  20 mm; largeur =  2 mm. Les 30 segm ents du corps 
ont la couleur brun-clair, avec des taches m arbrées sur les -côtes. L’espaoo 
entre les deux champs océllaires a un aspect plus clair. Les antennes 
sont grêles, avec les articles 3 e t 5 les plus longs. Les ocelles, en nombre 
de 19 sont situés sur une surface triangulaire, de chaque côté de la tête. 
Le bouclier 'cervical est plus étro it que la tête, ayan t la bordure an té­
rieure  convexe. Les expansions latérales des m étazonites sont évidentes; 
les trois paires de m acrochètes qu ’elles portent sont longues, é tan t situées 
comme il suit: la plus externe se trouve sur le bord postérieur de l ’ex­
pansion latérale, la suivante est située un peu plus en avant e t vers 
l’im érieur, tondis que la troisième est fixée à la moitié de la distance 
d 'en tre  la deuxièm e et la ligne m édiane dorsale du corps. Sur les der­
űiéi es métazonites, où les expansions latérales sont effacées, toutes les 
trou paires de m acrochètes apparaissent sur la mêm e ligne et sont un 
peu plus longues que celles de la partie  an térieure du corps. Les clapets 
anaux ont sur les bords m édiaux trois longues settes e t le bouclier somsá­
nál a lui aussi deux settes. Les deux filières sont, bien entendu, p ré­
se mes sous la petite queue du telson.

Chez le mâle, les paires 3—7 de pattes sont, comme d ’habitude, 
plus épaisses; les paires 3— 4 ont le dernier article tarsal court e t gros, 
tandis que chez les paires 5, 6 et 7 celui-ci est long et grêle. Comme 
d ’habitude la huitièm e et la neuvièm e paire de pattes om des sachets 
coxaux (la neuvièm e a aussi une paire de petites cornes coxales).

Les gonopodes antérieurs (Fig. 3—4) ont, comme d ’habitude, les télo- 
poiiites larges, mais la partie distale de ceux-ci est particulièrem ent 
atténuée: leurs pointes sont courbées postérieurem ent, tan t au dessus 
qu ’au dessous existant un fort éperon, avec le sommet dirigé vers l’ex­
térieur (les inférieures pourraient être  les extrém ités des pseudoflagelles 
cachés), si habituel chez ce genre. À la moitié du bord m édial de chaque 
télopodite se trouve une ,,épaulei: qui n’existe pour aucune des autres 
especes du genre. Les ram eaux plum eux situés sur les parties posté­
rieures des télopodites sont représentés ici seulem ent par l’axe (le rahis) 
bien développé, au moins aussi gros que les pseudoflagelles cachés, mais 
sans ram ifications latérales, tel qu’il apparait chez toutes les espèces du 
sous-genre Paramastigophorophyllon.

Un autre caractère particu lier est le fait que, à la place des lobules 
m édiaux des télopodites, toujours présents chez ce genre, ex isten t des 
form ations fines, hyalines e t frangées dont la form e en  pinceau est assez 
difficile à observer d ’au tan t plus que juste au dessous d ’elles se conti­
nuent les excroissances très ram ifiées — extraordinairem ent développées 
ici — situées sur la partie  proxim ale an térieure  des télopodites. Les 
pseudof lag elles libres sont, comme d’habitude, courts. Les éperons coxaux 
des faces postérieures, sont ici absents.
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P i  g. 3. MastigophorophyUon (P.) alierrntum n . sp . Le gonopode  
an tér ieur droit, vu  an térieurem ent.

p l  — Pseudoflagelle libre, ed — Excrescences dendriform es. 
Im  — Lobe m édial, rp  — R am eau  p lum eux, и  — ,,É p au le” .
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F 'ig .  4. M astigopboropbylloii (P .) ab erra tu n i ». sp. L e  gonopode
antérieur droit, vu postérieurement.

Explications comme chez la Fig. 3.

Les gonopodes postérieurs (Fig. 5—6) sont plus courts que les an té­
rieurs. Les ram eaux externes sont gros, relativem ent longs et courbés 
en  sens médial, é tan t pourvus dans leur tiers distal de bâtonnets dont 
un est plus fort, plus long et courbé; tous ces bâtonnets sont situés
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F i g .  5. Martigophorophyllon (P.) aberrutum n. sp. Le gonopode postérieur gauche, vu anté­
rieurement.

re — Rameau externe, ri — Rameau interne, mb — Touffe de bâtonnets.



42 I . Cfil.'CA

I’ i g. 6. Mastígophoropliyllon (P.) aberratum n. sp. Le gonopode postérieur gauche, uu posté­
rieurement.

Explications comme chez la Pig. S.
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.seulement sur les faces médiales. Les ram eaux in ternes sont simples, 
droits et poilus, ayant à la base, sur les bords an térieurs m édiaux un 
large éperon horizontal, orienté vers l’extérieur. Entre ces ram eaux, plus 
proche de celui externe, proémine une form ation conique pourvue sur 
sa face postérieure d ’un „bouquet“ des bâtonnets disposés obliquement, 
dont un  est plus grêle. De même toujours sur cette proém inence, il y a 
un seul bâtonnet grêle, courbé m édialem ent, à origine sous apical ex­
terne.

La femelle est de couleur évidem m ent plus sombre que le mâle, 
barm i toutes les espèces du genre M astigophorophyllon, celle avec la 
quelle M. aberratum  a plus d ’affinité est peu t-ê tre  M. penicilligerum  [3J, 
une au tre  espèce endém ique chez nous (monts de Rodna), qui a elle aussi 
les télopodites des gonopodes an térieurs beaucoup rétrécis distalem ent et 
les ram eaux plum eux sont gros et avec de très courts ram eaux latéraux 
Dt même, les form ations fines, à aspect de ram eaux de la base des faces 
antérieures des télopodites gonopodiaux antérieurs, sont ici aussi déve­
loppées. Relativem ent, aux télopodites des gonopodes postérieurs, chez 
Vf penicilligerum  également les ram eaux externes sont longs, é tan t pour­
vus eux aussi de nombreuses épines dans leur tiers distal; ici aussi les 
ram eaux internes sont effilés e t poilus su r leurs bords m édiaux. Mais 
la nouvelle espèce se distingue' nettem ent de toutes les autres espèces 
du genre par l’aspect spécifique des gonopodes, tan t antérieurs que posté­
rieurs; par l’existence des mêmes „épaules“ sur les bords internes des 
télopodites gonopodiaux antérieurs e t par le „remplacement.“ des lobules 
médiaux de ces télopodites (qui sont présents chez toutes les espèces 
du genre) par des form ations fines en forme de pinceau à contour dif­
ficile à observer, raison pour laquelle l’espèce a été nommée aberratum

Provenance; Deux exem plaires (1 cf +  1 Ş ) on t été collectés du 
feuillage de la lisière d ’une forêt de conifères, proche de l’en trée  de la 
g ratte  de Tăuşoare, située au nord du village de Parva, d istrict de 
Ristrita-Năsăud. La récolte a été faite par deux étudiantes en biologie: 
M. Cristian et E. Ruşdea, le 7-X-1979.

Karpatophyllon carpaticum  n.sp.

Longueur =  19—21 mm; largeur — 2 mm. La couleur du corps est 
brune m arbrée, brillante. Les antennes sont grêles, avec les segments 
3 et 5 les plus longs. Les ocelles occupent, comme d ’habitude, les mêmes 
champs triangulaires des côtes de la tête. Les expansions latérales des 
m etazonites sont faiblem ent développées, mais évidentes; les trois paires 
de macroohètes qu ’elles portent sont relativem ent grêles. Chez, le mâle, 
le front est applatisé. Les pattes, à partir  de la deuxièm e jusqu’à la 
septième paire, sont évidem m ent plus grosses que celle qui suivent.

Les gonopodes an térieurs (Fig. 7) ont les coxites courts et modifiés. 
Lee. télopodites allongés e t larges ont les pointes bien courbées postéri­
eurem ent. Sur les faces antérieures, dans leurs moitiés médio-basaîes, e- 
xistent les rangées de soies hyalines ram ifiées, qui sont présentes chez 
U’autres espèces aussi. Sur les faces postérieures de ces gonopodes sont
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l f i g. 7. Karpatophyllon carpaticum n. sp. A — I,e gonopode antérieur droit, vu antérieu­
rement. B — Le même gonopode vu postérieurement. Im — Lobe médial, rp — Rameau plumeux' 

ps — Pseudoflagelle caché, pl — Pseudoflagelle libre.

présents les éperons coxaux, peu évidents. Dans la même region, ruais 
en position médiale, on peut observer les pseudoflagelles libres, сои r ts ; 
ceux cachés sont situés dans leurs gouttières séminales qui traversent 
les télopodites gonopodiaux en sens distal, jusque près de leurs pointes. 
Les ram eaux plum eux ont les „axes“ gros dans leur m oitié basale. Ils 
se détachent latéralem ent des télopodites gonopodiaux, ayant leur moitié 
distale très ram ifiée, comme une touffe, mais seulem ent distalem ent. 
Les apophyses médiales des télopodites (les lobes médiaux) sont longues 
et faiblem ent courbées dans leur moitié term inale, avec les pointes évi­
dem m ent élargies à aspect de lame de hache.

Les gonopodes postérieurs (Fig. 8) on t les télopodites courts, oviles 
pourvus d’un ram eau m édial à pointe faiblem ent courbée et d’un ram eau 
externe, large, disposé obliquem ent et peu courbé vers l ’in térieur. Sur
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F i g. 8- KarpatophyUoii carpaticum n. sp. A — Le gonopode postérieur gauche, vu ante- 
rieurcment. H — Le même gonopode vu postérieurement. re — Rameau externe, ri — Rameau 

interne, pl — Pseudoflagelle libre.

les pointes de ces ram eaux externes, ainsi que sur leurs faces postérieures 
il y a quelques settes grêles. Sur les faces postérieures de ces gonopodes, 
en tre  leurs ram eaux disposés transversalem ent comme les dents d ’une 
peigne se trouve une rangée d ’épines relativem ent courtes et grosses. 
Sur la face an térieure du syncoxite gonopodial on peut observer les 
pspudoflagelles libres, bien développés.

La fem elle a, comme d’habitude, la deuxièm e paire des pattes très 
réduite, sur les coxites é tan t représenté un rest du télopodite formé 
seulem ent d ’un petit article.

Provenance: ont été collectés 3 cf< f et 4 ŞŞ par Radu Călăuz en 
ju ille t—octobre 1979, dans une forêt de Buteasa située au nord de notre 
pays, près de la ville Şom cuta-M are, d istrict de M aram ureş. L’altitude 
est liasse, d’approxim ative 500 m.

La nouvelle espèce K. carpaticum, la troisièm e du genre, endémique 
dans les Carpates, s ’approche, par son aspect morphologique mais suur- 
tout par la conform ation des gonopodes, bien plus de K. dacicus [2] des 
Monts Apuseni, que de K. poUnskii [6], qoique géographiquem ent, est 
plue voisine de cette dernière.
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D IPL O PO D E  N O I IN  FA U N A  R O M A N IE I 
( R e z u m a  t)

C ele tre i specii no i s ín t: E ntom obielzia  (M oldavobielzia ) varvara i, ca re  r e ­
p re z in tă  şi un  su b g en  nou, e s te  c a ra c te r iz a tă  p r in  co n fo rm aţia  gonopodelor a n te ­
rio a re  ca re  n u  a u  d e c it ru d im e n te  de  ch e iro id e  şi p r in  p laca  p o s te rio a ră  c a re  nu 
a re  d ec it două apofize. E ste  ră s p în d ită  în  p ă d u re a  S lă tio a ra  d in  n o rd u l ţă r ii.

A  doua specie  este  M astigophorophyllon  (P araviastiguphorophyllon) aberratum , 
n u m it a s tfe l p e n tru  că  gonopodele a n te r io a re  au  p e  te lopod ite  n iş te  „ep o le ţi“, iar 
lob ii m ed ia li a u  o fo rm ă  de  p en su lă ; ra m u rile  p lu m o ase  n u  au  „ b a rb e “ fiind  
p rezen t n u m a i „ ra h isu l“. A ceste  c a ra c te re  n u  se în tîln e sc  la  ce le la lte  specii aie 
suhgenuh ii. Şi aceasta  este  ră sp în d ită  în  n o rd u l R om âniei.

A  tre ia  spec ie  este  K a rpa toph yllon  carpaticum , ce se ca rac te riz ează  prin. 
vârfu rile  te lo p o d ite lo r gonopodelo r a n te r io a re  lă ţite  şi în d o ite  posterio r, ia r r a m u ­
rile  p lum oase  a le  a ces to ra  s ín t g roase, în  ju m ă ta te a  lo r bazală , ia r  d is ta l se  d e s ­
prind la te ra l, ram ifie în d u -se  ca  un sm oc. Apo-fizele m ed ia le  au  vârfu rile  lă ţ i te  . s 
o lam ă d e  topor. Şi această  .specie este  ră sp în d ită  în  p ăd u rile  d e  fag  (B uteasa) de 
lingă  Şom cuta-M are .
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STUDIUL ECOLOGIC AL POPULAŢIEI DE CHILOPODE (CHILOPODA) 
DIN I’ADU REA CODRIŞOR-BISTRIŢA, JUDEŢUL BISTRIŢ A-N AS AUD

ZACHIU MATÏC şi ALEX AN DR U  HODOROGA

Pădurea Codrişor este situată în  S-E m uncipiului B istriţa, la o a lti­
tudine de 360—500 m, avînd aspectul unei păduri degradate. Vegetaţia 
este reprezentată de un gorunet cu floră de mull. L itiera prezintă o aco­
perire de 100%, cu grosimea variind în tre  0,5— 3 cm. Solul este brun 
gălbui, slab podzolit cu tex tu ră  nisipo-lutoasă, pH =  5. In  ceea ce p ri­
veşte regim ul termic, media anuală este de 8,5°C; cantităţile  de preci­
pitaţii variază în ju r de 600—-650 mm.

Metoda de lucru. P e n tru  co lec ta re  s-au  fo losit capcane le  B arb e r, bo rcan e  cu 
o în ă lţim e  de  12 cm şi o d esch idere  de 5,5 m m . A cestea  au fo s t in s ta la te  în  
2 s ta ţii am p la sa te  p e rp e n d ic u la r  pe liz ie ra  p ăd u rii la  o d is ta n ţă  de 10 m  una  de 
cea la ltă , a s tfe l că în tre  p r im a  capcană  şi u ltim a  a e x is ta t o d is ta n ţă  de  cca 70 m 
si o d ife re n ţă  de  n ive l de 20—25 m.

C e rce ta rea  a d u ra t  doi an i (m ai 1980—ap rilie  1982). C o lec ta rea  in d iv iz ilo r 
< ăzu ţi în  capcane  s-a fă cu t lu n a r .

Rezultate şi discuţii. In cei doi ani au fost capturaţi un num ăr de 
246 indivizi (tabel 1) care aparţin  la 3 fam ilii (Geophilidae, Cryptopidae,
J.ithobiidae), 6 genuri şi 13 specii [1, 2].

Tabel 1

I.ista speciilor identificate

Specia A bundenţa j Total D ensitatea
(%)

Elem ent
zoogeografic

C'linopodes flavidus C. Koch 3 1 _ 4 1,63 palearctic
Strigam ia crassipes C. Koch 2 7 — 9 3,66 ,,
Strigamia acum inata (Leach) 11 32 43 17,48 ,,
Cryptops hortensis Leach — 1 — 1 0,41 european
H arpolithobius anodus (Latz.) — 1 — I 0,4 1 central — euro-

Lithobius inatici Prun 1 I 2 0,81
pean
endemic

Lithobius forficatus (L.) 39 54 1 94 38,21 palearctic
Lithobius melanops Newp. 2 4 — 6 2,44 european
Lithobius dentatus C. Koch 2 2 — 4 1,63 central — euro-

Lithobius mutabilis C. Koch 17 34 3 54 21,95
pean
european

Lithobius muticus C. Koch 6 7 — 13 5,28 central — euro-

Moiiotarsobius ueruginosus 
C. Koch 1 1 2 0,81

pean

Monotarsobius burzenlandicus 
tVrh. 10 <> 1 13 5,28 carpatic
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ПСП) SPECII EU DOM! N ANTE

Щ Щ  SPECII DO M IN AN TE  

E S  OPEC U SUBDOMINANTE  

I SPECII SPORADICE

C 3  SPECII SUBSPORAD<CE

F ig .  1. Ciclograma dominanţei speciilor de chilopode.

în aprecierea m ărim ii dom inanţei s-au folosit categoriile de domi­
nanţă propuse de H aydem ann [3]. Se constată că în populaţia de ehilo- 
pode o singură specie este eudom inantă (Lithobius forficatus, 38,21%) 
şi num ai două specii sínt dom inante (Lithobius mutabilis, 21,95«% şi Stri-  
gamia acuminata, 17,48%); celelalte specii sínt subdom inante, sporadice 
şi subsporadiee (fig. 1).

Conform principiului lui Thiehnem ann, pădurea cercetată prezintă 
d iversitate ecologică mică, dar oferă condiţii favorabile pentru  un num ăr 
m are de indivizi carnivori în exclusivitate {fig. 2).

în ceea ce priveşte dinam ica populaţiilor de chilopode, ea prezintă 
variaţii în funcţie de factorii abiotici, de fluctuaţiile acestora şi de ciclul 
biologic al fiecărei specii. Cu excepţia lunii ianuarie, în toate celelalte 
luni ale celor doi ani s-au colectat indivizi din diverse specii. Cel mai

uj-

30

20

Ч
M l  I A  0 0 l i  D  ! r  H  A  ■: I i A S 0 N 0  / M  /> h

issu :? î ; m u  2

F ig .  2. Raportul dintre numărul de indioizi şi număru! de sperii.
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И
F i g .  3. D in a m ic a  p o p u la ţiilo r  de chilopode.

1 — Variaţia numărului de indivizi.
2 — Temperatura la suprafaţa solului.
3 — Temperatura la 5 cm în sol.
4 — Procentul speciilor pe familii.

mare număr de indivizi au fost colectaţi primăvara şi toamna cînd apar 
larve şi juvenili ceea ce arată că acestea sínt anotimpurile anului cînd 
ele se reproduc (fig. 3).

Familia cea mai abundentă în specii, litobiidele sínt prezente cu un 
număr de 9 specii şi 189 indivizi (76,83%), urmată de geofilide cv 
3 specii şi un număr de 56 indivizi (22,76%). Criptopidele sínt reprezen­
tate de un singur individ al unei specii comune (0,41%). Acest fapt este 
explicabil, ele fiind în majoritate forme mediteraneene şi exotice (fig. 4) .

F i g. 4. C iclogram a d o m in a n ţe i speciilor de chilopode pe  fa m ili i .

4  — B iologie — 1S*$5
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Din analiza spectrului zoogeografic reiese că 4 specii sínt palearctice, 
3 europene, 4 central-europene şi o specie endemică (tabel 1).

Concluzii. Se constată că num ărul indivizilor şi al speciilor variază 
fiind in fluen ţat de numeroşi factori din ecosistem. Specia dom inantă 
Lithobius forficatus  este prezentă în aproape toate probele ceea ce de­
m onstrează că este o specie euriecă. D iversitatea ecologică este mică, 
deşi num ărul de indivizi este destul de mare.

P rin  identificarea celor 13 specii, unele din ele destul de rare  ijtnr- 
polithobius anodus, Lithobius mutici, Monotarsobius aeruginosas etc.), se 
poate cunoaşte mai bine arealul lor de răspîndire. Pădurea Codrişor nu 
a fost cercetată din acest punct de vedere, chilopodele fiind preţioase in 
com baterea şi distrugerea mai ales a larvelor şi omizilor defoliatoare.

и I i; l . i n C R A I ' I  к
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ÉTUDE ECO LOG IQ UE DE ЕЛ PO PU L A T IO N  DE C H ILO PO D ES (C H IL O P O O A , 
DE LA FOHLT DE ( ’O D R IŞO R -B ISTR IŢ A , D EPA RTEM EN T 

DE B ISTR IŢA -N A SA U D  
(R ésum é)

Les rech erch es en t rep  ri si's d an s ia fo re t de  C o drişo r-B is triţa , d u ra n t  c c ix  
années, sur la .population  de C hilopodes, on t m ené à l’iden tifica tion  de  13 esp.'w .s, 
don t ce rta in e s  so n t ra re s  p o u r la fau n e  de la  R oum anie, b ’espèce eudom m ante  
JMhobius for fica tus  e s t la rg em en t rép an d u e  non seu lem en t d a n s  n o tre  pays La 
d iv e rs ité  écologique e s t fa ib le , quo ique  le nom bre  d 'in d iv id u s  este assez g ran d . Les 
< ap tu res o n t é té fa ites à l ’a id e  d es pièges d e  B arber, lui d y n am iq u e  de  la popu la tion  
se C ouve en  conco rdance  avec les fac teu rs  ab io tiques.
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PSOCOPTËRES (INSECTA, PSOCOPTERA) DU PARC NATIONAL
DE RETEZAT

ION BECHET

Dans cet article nous présentons quelques résultats des recherches 
concernant un m atériel de psocoptères des Monts de Retezat, pour la 
p lupart de la réserve du Parc National. L’absence de toute référence sur 
ces insectes du massif m entionné a incité notre curiosité. La zone est 
protégée et en conséquence elle n ’est pas troublée par les activités hu­
maines. Les recherches floristiques intenses m ontrent que dans cette région 
il y a un  centre im portant de genèse, de form ation d’espèces de plani es, 
ci' qui a constitué un  argum ent de plus pour aborder ce sujet.

Des preuves de m atériel entomologique, relevées par nous, à partir 
de G ura Zlata ju squ’aux genévriers des alentours de la cabane-laboratoire 
et de Tăul Negru, c’est-à-dire en tre  800 et 2 000 m altitude, nous avons 
identifié jusqu’à présent 23 espèces de Psocoptères ce qui représente à 
peu près un tiers de la faune de psocoptères de la Roumanie connue 
jusqu’à présent.

A peu d ’exceptions près, aussi bien dans la forêt feuillue que dans 
la forêt de conifères, nous avons identifié les mêmes espèces que dans 
d ’autres zones m ontagneuses de la Roumanie.

Le m atériel exam iné e t identifié [1— 1] (920 individus présentés 
ci-dessous) a été collecté le 20 août 1966 (I) (442 individus) e t le 8 ju illet 
1982 (II) (478 individus). Tout le m atériel a été collecté par le secoue- 
men-t des branches dans un filet au diam ètre de 75 cm, sans pouvoir 
différencier les espèces corticoles de celles qui sont foliacées.

Fam. Caeciliidae
1. Caecüius fuscopterus (Latreille 1799). 1 $  a été collectée (II) daru 

les arbres feuillus, à G ura Zlata. Espèce rare.
2. Caecüius flavidus  (Stephens 1836). Espèce collectée (I, II) dans les 

arbres feuillus, entre 800 m e t 1 500 m altitude. Représentée seulem ent 
par des femelles.

3. Caecüius piceus Kolbe 1882. Collecté (I, II, cTcf e t ŞŞ) dans les 
conifères, entre 800 m e t 1 000 m altitude.

La sous-espèces C. piceus brevipennis Enderlein 1903 a été colle- 'ce 
aux mêmes endroits, représentée seulem ent par des femelles.

Caecüius sp., 101 exem plaires non-déterm inés, m atériel collecté dans 
les épicéas, à G ura Zlata (II).

Fam. Stenopsocidae

4. Stenopsocus im m aculatus (Stephens 1836),cf cf e t $$ , m atériel col­
lecté (I, II) au tan t dans les arbres feuillus que dans les conifères, entre 
800 m et 1 800 m altitude.
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5. Stenopsocus lachlani Kolbe 1880. d'à? e t ŞŞ, collectés (II) dansjdes 
épicéas à 800 m altitude (Gura Zlata). Espèce nouvelle pour la faune de 
la Roumanie.

Fam. Elipsocidae
6. Elipsocus westwoodi McLachlan 1867. 1 a* et ŞŞ, collectés à (I) 

1 000 m altitude dans les arbres feuillus e t dans les conifères.

Fam. Philotarsidae

7. Philotarsus picicornis (Fabricius 1793). 2 c fc f  et 105 (I), col­
lectés dans les arbres feuillus et dans les conifères à partir  de 800 m 
jusqu’à 1 800 m altitude.

Fam. Mesopsocidae

8. Mesopsocus laticeps (Kolbe 1880). 1 r f  e t 2 ŞŞ , collectés (I) dans 
les arbres feuillus, à 800 m altitude.

9. Mesopsocus unipunctatus  (Müller 1764). Nom breux exem plaire <f <f 
et $Ş , collectés (I, II) dans les conifères, à p a rtir  de 800 m jusqu’à 2 000 
m altitude. Espèces très fréquente  dans les forêts d ’épicéas, ju squ’à la 
limite de la zone alpine.

Fam. Reuterellidae

10. Reuterella helvimacula  (Enderlein 1901). r f  cf et ŞŞ collectés (I, II) 
dans les arbres feuillus et dans des conifères, à p a rtir  de 800 m jusqu 'à  
1 500 m altitude. Un grand nom bre d’exem plaires a été collecté dans les 
épicéas, aux alentours de la cabane-laboratoire. Espèces nouvelle pour la 
faune de la Roumaine.

Fam. Peripsocidae

11. Peripsocus phaeopterus (Stephens 1836). r f  cf e t ŞŞ (I, II). Espèce 
très fréquente dans les arbres feuillus e t dans les conifères, jusqu’à 1 000 
m altitude.

12. Peripsoims s u b f ü s c ia tu s  (Rambur 1842). Seulem ent des Ş9 (I, II), 
dans les mêmes endroits que l ’espèce précédente, mais moins fréquente 
On n ’a pas trouvé des mâles.

Fam. Lachesillidae

13. Lachesilla pedkmlaria  (Linnaeus 1758). c fc f et<j>$. Espèce com­
m une à cette période (I) dans les arbres feuillus, ju squ’à 800 m altitude

14. Lachesilla quercus (Kolbe 1880). cfcf e t ŞŞ (I). Trouvée dans les 
mêmes endroits que l’espèce précédente, mais plus rare.

Fam . Psocidae
15. Am phigerontia  contaminata  (Stephens 1836). 1 cf (II), dans les 

f onifères à 800 m altitude.
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16. Am phigerontia bifasciata (Latreille 1799), 2 <fcf (I), dans les a r­
bres feuillus à 1 500 m altitude.

17. Psococerastis gibbosa (Sulzer 1776). cf cf e tŞ ?  (I), collectés dans 
les conifères, jusqu’à 1 500 m altitude.

18. M etylophorus nebulosus (Stephens 1836). 2 ŞŞ (I), dans les coni­
fères à 1 500 m altitude. Rare dans ces endroits.

19. Loensia fasciata (Fabricius 1787). 1 Ş à 1 500 m altitude dans 
les conifères (I) e t 1 $-à 800 m (II) aussi dans les conifères.

20. Loensia variegata (Latreille 1799). <f<f et ŞŞ (I), collectés dans les 
arbres feuillus e t dans les conifère, ju squ ’à 1 500 m altitude.

21. Trichadenotecnum  sexpuncta tum  (Linnaeus 1761). e t ŞŞ (1), 
dans les conifères, à 1 500 m altitude.

22. Trichadenotecnum m ájus  (Kolbe 1880). 1 cf (I) à 800 m, collecté 
dans les arbres feuillus.

23. Oreopsocus m ontanus (Kolbe 1884). 2 cf cf (I), collectés dans tes 
conifères à 1 500 m altitude.

Conclusions. De l ’analyse du m atériel déterm iné et présenté ci-dessus, 
dès 23 espèces, à deux exceptions près (no. 5 et 10) qui sont nouvelles 
pour la faune de la Roumanie, les autres 21 sont connues dans notre 
pays, mais aucune d ’entre elles n ’a encore été- signalée ju squ ’à présent 
dans les Monts de Retezat.

Du m atériel collecté, 7 espèces (no. 3, 4, 7, 9, 10, 11 e t 13) ont été 
trouvées dans cette zone, dans la prem ière décade du mois de ju ille t (II) 
et dans la deuxièm e m oitié du mois d ’août (I), avec des populations riches 
en individus, au tan t dans les arbres feuillus que dans les conifères ou 
dans les zones de forêts de mélange. Nous donnons en  pourcentage les 
valeurs approxim atives suivantes: 40%  dans les conifères, 30% dans 
les arbres feuillus e t 30% dans les deux catégories. La fréquence plus 
grande dans les conifères, en particu lier dans les épicéas, que dans les 
arbres feuillus est un  règle générale pour ces insectes. Compte tenu  du 
caractère corticole de la p lupart des espèces, le microbiotope de l’écorce 
des troncs e t des branches des épicéas à nourritu re  suffisante e t abri 
efficace, semble avoir un  rôle im portan t dans la biologie d’un grand 
nombre de psocoptères. Ainsi s’explique la présence de quelques espèces 
dans les épicéas au tan t dans les forêts m ontagneuses compactes que 
dans les arbres isolés ou ornam entaux, à basse altitude. Cette présomption 
nous autorise à croire que, quelques-uns des principes écologiques de 
dynam ique et de densité des populations de la m icrofaune, sur la verti­
cale e t sur l’horizontale, ont chez les psocoptères une valeur lim itée ou 
avec certaines corrections.

Nous relevons la présence de l ’espèce Mesopsocus unipunctatus  à 
partir de 800 m jusqu’à la lim ite supérieure des forêts d ’épicéas.

S,'}
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PSO C O PT ER E  ( IN S E C T A , P S O C O P T E R A )  D IN  PA RC U L 
N A Ţ IO N A L  R ETEZA T 

(R ezu m at)

L u c ra rea  cu p rin d e  o b se rv a ţii fau n is tice  şi ecologice a su p ra  a 23 specii de 
in sec te  psocop te re  în  M u n ţii R e tezat. D ouă specii (nr. 5 şi 10) s ín t  no i p e n tru  
fau n a  R om ân ie i, ia r  ce le la lte  s ín t no i p e n tru  reg iu n ea  cerce ta tă . Se re m a rc ă  po p u ­
la ţii m a i bogate  în  ind iv iz i ş i specii m a i m u lte  p e  co n iíe re  d ec it pe  a lţi a rb o ri. 
S pec ia  Mesopsocus u n ip u n c ta tu s  a  fost găsită  p in ă  în  zona a lp in ă  (2 000 m  a l t i ­
tud ine).
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; 7NAMICS OF THE CONTENT OF TOTAL PROTEINS, LIPIDS, 
CARBOHYDRATES AND OF THE GLYCOGEN IN ORGANS OF THE 

COLORADO BEETLE (LEPTIN O TARSA D ECEM U N EATA)

PANTE GHERGHEL

Since the results obtained on the whole organism of the Colorado 
Ocelle, w ith respect to the total protein content, total lipids and glycogen 
[5i cio not reflect the metabolic peculiarities of the d ifferent organs, an 
analysis of the dynamics of these substances in the m ain organs (fatty 
body, intestine, tegum ent and haemolymph) m ust be considered. As far 
as v e  know, there is no system atic study on any insect dealing w ith 
several biochemical param eters and concomitantly w ith several organs 
du-ing the developm ental cycle. Most often the work has been done on 
haemolymph [9, 11, 15, 16, 22, 23, 27] but there are also studies on the 
fa - ' body [2, 3]. The most complex studies that we know are those of 
,1 .a d a [12, 13] and of S i d  h u et al. [20].

M aterial and M ethods. D ata  re fe rr in g  to  th e  b io logical m a te ria l and  the  
me*.! eds em ployed have  been p rev io u sly  described  [5]. T he o rgans w ore collected  
a t th e  m om ents indicated in T ab les  1—3. F o r th is  (purposes th e  in sec ts w ere  
anesthetized w ith  C 0 2. T he haem olym ph  w as co llected  in a P a s te u r  p ipe tte , fo llow ­
ing a p u n c tu re  on th e  lateral side of th e  abdom en  m ade  w ith  th e  aid of a f ine  
n e r a ’c. To insure haem olym ph draining, a sligh t p re ssu re  w as applied on v - 
an h rior  an d  posterior p a r t  o f the body. T he haem olym ph th u s  co llected , f rom 
:> с 20 in d iv id u a ls  (depending on age), w as hom ogenised by vigorous shaking am i 
им d for biochem ical d ete rm in a tio n s . T he o th e r o rg an s stud ied  (fa tty  body, tegw • 
m ew . in testine) w ere  harvested on ice, w eighed  a n d  p ro p erly  hom ogenised accord ing  
to  th e  b iochem ical d e te rm in a tio n  in tended .

Results a n d  Discussions. The results obtained are presented in Tables 
I — г Among the three types of substances (total proteins, total lipids 
a re  glycogen) proteins are present in the greatest proportion in any of 
the organs studied. Glycogen is next, in the fatty  body of larval slave, 
fob"w ed by lipids, and in the o ther organs lipids are next to proteins. 
In l.ho adult stage lipids are followed by glycogen.

As regarding the proteins, the highest content was recorded in the 
body wall, a fact which surprised us since we had expected to find it in. 
the fatty  body considering the im portant role played by this in the in te r­
m ediate m etabolism  and the fact that it stores the m ajorit}’ of reserve 
s l : bstances [6, 19, 25]. The explanation resides in the fact that the body 
wail has the highest content of dry substance among the organs studied 
On the other hand, we can see that the dynamics of the protein content 
in the fatty  body and intestine go in parallel, and in the larval stage the 
correlation w ith the body wall proteins is m ore clear in the sense tha t 
the massive accum ulations of proteins in the  body wall are accompanied 
by decreases in the  fa tty  body and intestine, which suggests that the 
source of the tegum ent proteins is in part the fatty  body and the intestine.



56 P. CHERCHE!.

Table 1

Dynamics of tbc content of total proteins, in organs, of tbe Colorado beetle (Leptinotarsa decem-
lineata )

Content of to ta l proteins
Stage of developm ent F a tty  body 

(f*g/m g)
Tegument

(ng/“ g)
Intestine
(№'/mg)

Haemolvmpli
(irg/frl)

3rd instar larvae, 
4th day

205 ±  11.97 236±38.24 136 ±23.49 36±2.22

4th  instar larvae, 
1st day

200 ±14.82 225 ±16.09 139±21.30 38 ±3.74

4th instar larvae, 
5th day

162 ±  12.61 254 ±14.84 107 ±10.43 64 ±2.72

4th  instar larvae, 
8 th  day

190±26.99 280±22.17 180±23.34 6 9 ±  1.71

Pupae, 1st day 214±30.93 188 ±  32.29 - 63 ±2.97

Pupae, 8th day 196±24.44 208 ±36.71 - 58±5.89

Adult, 1st day 197± 12.50 253 ±23.43 149± 15.30 41 ±7.38

A dult, 25th day 221 ±29.51 382 ±20.77 153 ±1.97 95±2.61

Table 2

Dynamics of the content of total lipids, in organs, of the Colorado beetle (Leptinotarsa decent-
lineata )

Content of to ta l lipids
Stage of development F a tty  body 

(Hg/aig)
Tegument 

(№ /m g)
Intestine
(M’g/mg)

Haemolymph
(Hg/irl)

3rd instar larvae, 
4th day

22.71 ±5.73 22.70+0.67 13.69 ±0.67 2.99±0.99

4th instar larvae, 
1st day

16.15±7.46 15.97 5.84 26.39+ 10.24 2.47 ±0,97

4Hi instar larvae, 
5th day

20.52± 1.77 12.96 +  2.80 25.08 +  4.41 3.92 +  0.69

4 lit instar larvae, 
8th day

29.91+2.71 11.29 +  3.30 31.85± 2.38 5.23 ±0.62

Pupae, ist day 22.47 ± 1 .36 41.00±0.89 - 8.84 ±1.94

Pupae, 8th day 40.26±  1.05 20.43 ±1.15 7.02 +  0.33

A dult, 1st day 42.04 ±2.41 26.99±5.54 31.78±5.73 7.68+1.96

Adult, 25th day 123± 10.37 81.65 +  21.50 53.51 +8.28 21.42 +  6.63
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Table 3

ïljnaroies nf glyeogrn content and of total carbohydrates, In organs, of Colorado beetle
(Leptinotarsa decemlineata)

Stage of development
Content in glycogen of the 

fa tty  body 
(ng/“ g)

Content in to ta l carbohy­
drates of the haemolymph

(ng Iv-1)

3rd instar larvae, 4th day 6.68±1.56 3.90±0.20

4th instar larvae, 1st day 1.08±-0.13 3.674-0.19

4th instar larvae, 5th day 100.00l;6.12 3.804-0.13

4th instar larvae, 8th day 66.00±5.70 5.10±0.24

Pupae, 1st da}’ 56.004-4.02 4.404-0.10

1‘upae. 8th day 10.00±0.27 3.91 ±0.10

Adult, 1st day 8.00±0.80 3.73±0.80

Adult, 25tli day 7.00±0.16 5.00±0.29

In the pupal stage the total protein content is reduced in all the 
organs studied, w ith the exception of the  body wall. Related to  this 
aspect we have to m ention the fact the pupa functions as a ,,closed'c 
system  w ithout changing substances w ith the environm ent. Thus we can 
understand w hy the only organ in which the protein content increases in 
t h e  pupal stage is the  tegum ent. It is the tim e when a new cuticle is 
formed which is very rich in proteins.

In the adult stage, the total protein content in the tegum ent is m uch 
larger than in the larval stage. This surely represents an im portant 
adaptation, .since the higher content of proteins contributes to the fu lfil­
m ent of the im portant protective role against the noxious ex ternal agents 
which is perform ed by this organ especially during the diapause period 
o f  the adult individuali.

The protein content of the fa tty  body and intestine of adult indi­
viduals is close to th a t of the larvae approaching the pupation or of the 
one day old pupae.

In the adult stage the total protein content in the haem olym ph in­
creases as compared to the larval stage. This proves that in the  adult 
stage the  haem olym ph has a m uch m ore im portan t role in vehicu lat1'ng 
the proteins than  in the larval or pupal stage.

The total lipid content of the fa tty  body decreases on the occasion 
id the last two larval m oultings. This suggest th a t the lipids are involved 
in this process as an  energy source or as building m aterial. In the pupal 
stage the total lipid content of the fa tty  body increases. This increase 
can ix1 explained, among other things, on the basis of a strik ing  reduction 
in the glycogen content that can be partly  converted into lipids.

W ith regard to the main energy source of the last age larvae and of 
the adult individuals we find that the larvae accum ulate in the firs t
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place the glycogen whereas the adults accum ulate lipids. The accum ula­
tion of lipids as the m ain energy source for adult individuals is under­
stood by taking into account the biology of the Colorado beetle which 
passes through a long diapause period (about 8 months, írom  Septem ber 
until' April) and by the fact tha t the lipids are the most energetic sub­
stances and at the same tim e they furnish the largest quantity  of m eta­
bolic w ater [7].

The total lipid content of the intestine follows a continuously ascend­
ing line beginning w ith the last day of the 3rd age un til the adult stage-. 
Because the total lipid content is higher in the adults than in larvae, 
we consider that the intestine also functions as a storage place of the 
reserve lipids for the critical periods of the individual. In fact there are 
data which prove th a t the intestine participates along with the fatty  body 
in the interm ediate metabolism, although to a lesser extent [:25].

The lipids in the body wall reach two maxima, the first at the be­
ginning of the larval stage, the second in the adult stage. Taking into 
account the role played by lipids in the body wall (that of the forming 
of a w ater proof barrier) we find it understandable tha t the  larval cuticle 
accum ulates less lipids than in the adult stage. While the larval cutieie 
has a short existence, it is lost on the occasion of each moulting, Ute 
cuticle of adult individuals is not lost by m oulting and therefore the  
organism invests m ore lipids in it to insure at the m aximum  all that 
positive1 qualities that result from the deposition of lipids in the tegu­
ment.

W ith regards to the lipid content of haemolymph we observe a g ra­
dual increase from the first day of the last larval age till the aduit stage, 
when it reaches the highest lipid content of the whole cycle. From the 
point of view of lipid vehieulation, as in the case of protein, the haemo­
lymph of adult individuals is much more loaded.

A peculiar evolution is followed by the glycogen content of the 
fatty  body. In the first place, one can observe that it decreases on the 
occasion of each m oulting, proving tha t it is implicated in th is process. 
In  the second place, it is found th a t contrary to w hat happens in the 
case of the lipids and proteins, the glycogen reaches the highest level at 
the end of the larva! stage, a fter which it diminishes as abruptly  as it 
increased in the last larval age, being present, however, in the fatty  body 
of adult individuals.

W ith respect to the glycogen content of the fatty  body we m ention 
that in Locusta migratoria it is highest in the penultim ate larval age. the 
4th, and it decreases in the last one ( H i l l  and G o l d s w o r t h y  [10J). 
T rying to explain this situation, these authors [10] s tart from  the idea 
th a t in  the 4th larval age the content of juvenile horm one is much 
higher than in the 5th (the last stage). According to these authors the 
high concentrations of juvenile hormone would stim ulate the glycogen 
biosynthesis. B ut in the case of the Colorado beetle we see tha t the g ly­
cogen content is highest when the concentration of juvenile hormone is 
lowest, th a t is a t the end of the  larval stage, w hereas when the content



of juvenile hormone is high, tha t is in the 3rd larval stage and in the 
adult stage, the glycogen content is decreased.

Concerning the total carbohydrates in the  haemolymph we observe 
an almost constant level (4.2 ng/jj.1) in all the m om ents studied. This leads 
to the idea that there should be certain  mechanisms th a t control the 
carbohydrate concentration in the haemolymph. Related to the total 
carbohydrates in the haem olym ph we m ention that in th e  great m ajority 
of the insect species thev are represented in the first place by treh a­
lose [261.

With regard to the constant m aintenance of total carbohydrate con­
centration in the h a e m o ly m p h ,  S t e e l e  [21] observed in the corpora 
cardiaca of P er ip la n e ta  a m erica n a  a polypeptidic factor w ith byperglv- 
eaomic action, stim ulating the glyeogenophosphorylase activity and thus 
raising the concentration of haem olym ph carbohydrates. Later the  exis­
tence of the hyperglycaem ic factor was also dem onstrated in o ther spe­
cies of hemimetabolie insects [1, 8, 14, 24, 28] as well as certain holo- 
meiabolic species [4, 18].

A hypoglycaemic factor was dem onstrated in P h o rm ia  reg ina . It 
causes the reduction in the concentration of haemolymph carbohydrates, 
facilitates the glucose transport through cell m em branes and promotes 
the glycogen synthesis [17]. By an in terplay  of the two hormonal factors, 
the hyperglycaem ic and hypoglycaemic hormones, the concentration of 
total carbohydrates in haemolymph is kept constant.

Up to the present time we do not know of any proof regarding the 
existence of the two hormonal factors in L e p tin o ta rsa  decem line.a ta  but 
the hypothesis of their existence seems plausible to us and the dynamics 
cl the glycogen content in the fa tty  body could be determinencl by such 
factors ra ther than the juvenile hormone.

Conclusions. 1. Regardless of the organ studied, the total proteins are 
r.; dominant, among the investigated substances. In the fa tty  body of 
on- ■ last age larvae, the proteins are followed by glycogen and then lipid-, 
v.xereas in the other organs the glycogen is e ither absent or present in 
small amounts. In the adult stage, the total proteins are followed by 
Total lipids and then glycogen.

2. In the last larval age and in the pupal stage, the glycogen is the 
main energy source w hereas in the adult stage th is role is played by 
lipids.

3. The concentration of total carbohydrates in  the haem olym ph is 
m aintained to a constant level throughout the entire  cycle of the insect 
development.

4. W ith the exception of the glycogen, the largest accum ulations of 
substances are made in the adult stage, the glycogen accum ulates in the 
largest am ount at the end of the last larval stage.

5. The greatest accum ulations of substances occur in the fatty  body 
and tegument.
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D IN A M IC A  C O N Ţ IN U T U L U I IN PR O T E IN E  TO TA LE, L IP ID E  TOTA LE, 
G LU C ID E TO TA LE ŞI G LI LOGEN, P E  O RG A N E, LA  G IN D A C U L DE COLORADO 

( L E P T IN O T A  R S A  D E C E M L IN E A T A )

(R e z u m a t )

S tu d iin d  d in am ica  co n ţin u tu lu i in  p ro te in e  to ta le , lip ide  to ta le , g lucide to ta le  
si glicogen, p e  o rg an e  (corp gras, teg u m en t, in te stin  şi hem olim fă), la  Leptino tarsa  
decem linea ta ,  au to ru l a c o n s ta ta t că o r ic a re  a r  fi o rg an u l c e rce ta t, d in t re  su i)- 
s ta n ţe le  in v es tig a te  p redom ină  p ro te in e le  to ta le . In  conpul g ras a l la rv e lo r  d e  u ltim a  
v irs tă , p ro te in e le  s ín t  .urm ate de glicogen şi lip id e  to ta le , ia r  in  c e le la lte  o rg an e  
g lieogenul este  ab se n t sau  p rezen t în  c a n ti tă ţ i  m ici. In  s tad iu l a d u lt  p ro te in e le  
to ta le  s ín t u rm a te  d e  lip ide  to ta le  şi apoi d e  glicogen.

In u ltim a  v îrs tă  la rv a ră  şi s ta d iu l p upa i, g lieogenul este  p r in c ip a la  su rsă  de 
energ ie , p e  e în d  in  s ta d iu l a d u lt lip idele .

C o n cen tra ţia  g lucidelo r to ta le  d in  hem olim fă se  m en ţin e  la un  n iv e l co n stan t 
pe to t p a rc u rsu l c ic lu lu i d e  dezvo ltare .

C u ex cep ţia  (glicogenului, c e le  m ai m ari a cu m u lă ri d e  su b s ta n ţe  se  fac  în 
s tad iu l ad u lt, g lieogenul se acu m u lează  în  c a n ti ta te a  cea m a i m a re  la  s f lrş itu l 
u ltim ei v îrs te  la rv a re .

C ele m a i m a r i a c u m u lă ri de su b s tan ţe  se fac în  corpul g ras si tegum ent.
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LES MOUSTIQUES DE KISANGANI (ZAÏRE) 

NAG AH UEDI MBONGU-SODI*

Les prem ières observations concernant les m oustiques des environs 
de Kisangani sont celles de M o u  e h e t  [11] et de S c h w e t z  [13]; 
depuis ces études, aucun travail, à notre connaissance, n ’a été publié 
sur ces insectes de cette zone. T iran t argum ent de cette lacune, nous 
nous efforçons de continuer cette étude, dans le prem ier temps sur Le 
plan systém atique e t écologique; dans le deuxièm e temps, chercher les 
voies e t moyens d ’une lu tte  efficace contre ces insectes nuisibles e t vec­
teurs des m aladies tropicales (malaria, filariose e t de virus africains) |5j.

Sur le plan systém atique, deux espèces sont nouvelles pour la zone 
fie Kisangani: Aëdes (Aedim orphus) cum m insii e t Aèdes (St.) simpsoni. 
Une nouvelle espèce pour la faune culicienne du Zaïre: Eretmapodites 
hamoni Grj., dont la description est donnée par l’au teur [6] qui Га 
découverte pour la prem ière fois au Congo-Brazzaville.

La situation géographique sommaire de cette zone a déjà été décrite 
[12]. Dans le présent travail, nous présentons la composition taxonom ique 
des espèces récoltées à Kisangani en fonction de leur fréquence; par- 
suite les observations faites sur l ’abondance des espèces et la fluctuation 
saisonnière de la biomasse et de la fréquence de ces insectes au cours 
de la période d ’étude, de février 1978 à avril 1979.

M atériel et M éthode. 8874 m o u stiq u es o n t é té  c ap tu ré s  d irec tem en t à l ’a ide  
des file ts  en tom o log iquas d an s la  v ég é ta tio n  basse, les pe tite s  fo rm atio n s  fo restiè res  
e t a u x  ab o rd s des h ab ita tio n s , d a n s  la  zone de K isangan i, e n tre  fév rie r  1978 à av ril 
1979. 8 s ta tio n s d e  réco lte , don t ch acune  lim itée  à une  su p erfic ie  d e  400 m?, on t 
é té re ten u es. L a réco lte  a  é té  o rgan isée  m en su e llem en t à  ra ison  de  d e u x  fois par 
sta tio n , p e n d a n t les h eu res d ’ac tiv ité  in ten se  des m oustiques ad u ltes , c’e st-à -d ire  
de  4 h à  6 h du  m a tin  e t de 17 h à 19 h d u  soir.

L ’ab o n d an ce  en a  é té  ex p rim ée  p a r  la  d en sité  (ra p o rt de  no m b re  d e  spécim ens 
à la  su rface  to ta le  de 8 s ta tio n s  de récolte). Le coeffic ien t de la  fréq u en ce  des 
espèces est é tab li d ’ap rè s  les a u te u rs  [2, 15]. Q u an t à  la  b iom asse  des m oustiques, 
n ous l ’avons o b ten u e  p a r  le poids sec. L ’a n im a l fra îc h e m e n t tué (flacon à chbwo- 
form e) est p iacé  d an s  une  é tu v e  à 95° p e n d a n t tro is  jours, p a r  su ite , pesé à l ’a ide 
d ’une b a lan c e  é lec tron ique . L a  b iom asse  d ’une espèce  e s t ca lcu lée  en fa isa n t le 
p ro d u it d e  l ’ab o n d an ce  d es ind iv id u s p a r  le  poids sec d e  l ’espèce (à l ’é ta t adui  ;;1). 
La som m e des b iom asses spécifiques co n stitu en t la  b iom asse  du  p eu p lem en t de 
m o u s tiq u es à un in s ta n t donné . E lle e s t ex p rim ée  en  m g d e  m a tiè re  sèche.

Resultats. 18 espèces de m oustiques communs sont à ce jour inven­
toriées dans la zone de Kisangai (Zaïre). Elles représentent les princi­
pales sous-familles de Culicidae afrotropicales: Anophelinae, Culicinae et; 
Toxorhynchitinae  [3—5, 14]. Leur richesse spécifique est voisine de celle 
qui existe dans la région de Brazzaville sur l’île M’Bamou [7] e t dans 
la région forestière de Buamba en Uganda [8].

U n iv ers ité  d e  K inshasa , F acu lté  des Sciences, K inshasa . Zaïre.
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Li g. 1. F r é q u e n c e  e t  b i o m a s s e  d e  c h a q u e  e s p è c e  d e  m o u s t i q u e  r e c o l l é e  d a n s  l a  z o n e  d e  K i s a n g a n i .  
La numérotation des espèces correspond au Tableau 2.

Les espèces sont réparties en catégories, suivant leur fréquence [15] 
et les résultats en sont exposés dans la Fig. 1.

L es esp èces  e x p a n s iv e s  sont celles dont le coefficient de fréquence 
est supérieur à 15% et possèdent une large répartition  géographique dans 
la zone. Dans cette catégorie on notera une seule espèce: C u le x  p ip ie n s  
q u in q u e fa sc ia tu s  Say. (31,5%). Cette espèce est présente toute l’année et 
fut trouvée pendant toute la période d ’étude.

Chez les espèces loca lisées  le coefficient de fréquence varie entre 
5— 15%. Les espèces suivantes sont dans cette catégorie; C u le x  m o u c h e ti  
(11,5%), C u le x  schxvetzi  (13,5%) et A è d e s  c u m m in s ii  (6,4%).

Les esp èces  trè s  loca lisées  sont celles dont le coefficient de fréquence 
est inférieure à 5%. On notera les espèces telles que: A n o p h e le s  g a m b ia e ; 
E re tm a p o d ite s  q u in q u e v it ta tu s ,  E re tm . h a m o n i, E re tm . ch ry so g a ste r; A è ­
des a eg y p ti, A ë d . a fr ica n u s , A ë d . co n g o len sis , A ë d . v i t ta tu s ,  A ë d . c irc u m -  
lu te o lu s , A ë d . s im p so n i; M anson ia  a fr ica n u s , M . u n ifo rm is ;  T o x o r h y n -  
c h ite s  b rev ip a lp is .

La dynam ique des m oustiques de cette zone (Tableau 1) m ontre que 
les espèces du genre C u le x  tiennent une place très im portante quant à
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Tableau 1

Variation saisonnière de l abondanee, de la biomasse 
et de la fréquence des moustiques au cours de la 

période d’étude (février 1978-avril 1979)

Mois Abondance
absolue Biomasse Fréquence

% 365 186,00 4,1
M75 582 296,00 6,5

1083 552,33 12,5
836 426,36 9,4

J„ 474 241,70 5,3
460 234,60 5,2

A„ 546 278,40 6,2
599 308,40 6,8
863 440,00 9,7

N„ 785 408,30 8,8
325 165,70 3,6
281 143,31 3,2

ï'3e 309 157,59 3,4
M7i 415 211,65 4,7
A7, 951 485,01 10,7

leur abondance et à leur fréquence. Culex pipiens quinquefasciatus a 
0,87 ind./m 2, C. schw etzi 0,37 ind./m 2 e t C. m oucheti 0,31 ind ./m 2. L 'A è ­
des (Aedim .) congolensis est l’espèce la moins abondante, avec 0,04 
ind./m 2. Les autres espèces du m êm e genre ou de genres différents ont 
une abondance relative oscillant en tre  0,05 et 0,17 ind./m 2.

Cependant, les résu lta ts obtenus concernant les m oustiques de M au­
ritanie m ontrent que Y Anopheles dthali présente une abondance et une 
fréquence très élevées [10]. Au Mali [9], Y Anopheles rufipes est l ’espèce 
la plus répandue (1,45%). En Afrique Centrale, au Congo Populaire les 
études m enées sur les m oustiques à l ’île M’Bamou m ontrent que lies 
espèces des genres C ulex  e t Mansonia sont fréquentes [7]. L’hum idité 
tropicale a une influence sur le préférendum  des différents genres et 
espèces d ’anim aux dans les choix des biotopes favorables à leur déve­
loppement.

La biomasse m oyenne obtenue pendant toute la période d ’étude est 
de 0,51 mg/ind. Les individus de Culex p. quinquefasciatus présentent 
une biomasse très élevée, de 1817,4 mg ou 40,15% par rapport à la 
biomasse totale des m oustiques récoltés. Pendant que les individus d’A ë-  
des (St.) aegypti ont une biomasse relativem ent faible, donc 17,82 mg ou 
0,39% (Tabl. 1). Le %  de biomasse, comparé à leur fréquence dans la 
Fig. 1, m ontre que les espèces à faible fréquence ont aussi une faible 
biomasse.

La biomasse des m oustiques subit la variation saisonnière de cette 
zone [1]. Les résu ltats de la variation saisonnière de la biomasse sont p ré ­
sentés dans le Tableau 2. Les mois d ’avril et octobre 1978 présentent
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Tableau 2

Dynamique des moustiques nu rour« de I» période d'étude (février 19711 -a v r il 1979)

Iv s p è e e
Nr.

indivi­
dus

Abon­
dance

(ind./m*)

Fré­
quence

(%)

Biomasse
(nig/ind.)*

Biomasse
totale

Bio­
masse

(%)

1. Anopheles gambiae 251 0,07 2,8 0,23 57,73 1,27
2. Culex p. quinquefasciatus 2796 0,87 31,5 0,65 1817,40 40,15
3. Culex (c.) schwetzi 1202 0,37 13,5 0,32 384,64 8,49
4. Culex (c.) moucheti 1021 0,31 11,5 0,43 439,03 9,69
5. Kretmapodites quinquevittatus 281 0,08 3,1 0,65 182,65 4,03
6. Kretmapodites hamoni 280 0,08 3,1 0,42 117,60 2,59
7. Kretmapodites chrvsogaster 357 0,11 4,0 0,46 164,22 3,62
8. Aëdes aegypti 162 0,05 1,8 0,11 17,82 0,39
9. A. africanus 252 0,07 2,8 0,23 57,96 1,28

10. A. congolensis 143 0,04 1,6 0,18 25,74 0,56
II. A. eircumluteolus 180 0,05 2,0 0,41 73,80 1,63
12. A. flomesticus 226 0,07 2,5 0,16 36,16 0,70
13. A. vittatus 223 0,06 2,5 0,22 49,06 1,08
14. A. simpsoni 224 0,07 2,5 0,50 112,00 2,47
15. A. rumminsii 573 0,17 6,4 0,90 515,70 11,39
1(5. Mansonia africanus 258 0,08 2,9 0,59 152,22 3,36
17. Mansonia uniformis 269 0,08 3,0 0,61 164,09 3,60
18. Toxorhynchites brevipalpis 176 0,05 1,9 0,89 15(5,64 3,46

Total I  8874 2,6 ind/m» - - 4526,46 -

Moyenne } - |0,5 nig/ind 1,3 mg/m* -

* rag/im i. Poirfc m oyen par individus.

-espeotivement une biomasse très élevée, 552,33 mg et 440 mg; alors que 
les mois de décem bre 1978 e t janvier 1979 ont une faible biomasse,
1 (>5,7 mg et 143,4 mg (Fig. 2). Pour apprécier le poids d ’un m oustique, la 
croissance num érique doit être  d ’environ 2000 m oustiques soit 1,02 g.

Conclusions. 8 microbiotopes ont été prospectés d 'une m anière q u a­
litative. Ils constituent les divers m ilieux de Kisangani favorables au 
développem ent des moustiques.

1. La faune culicienne présente aussi de grandes variations selon 
ies différentes formations écologiques, en  fonction des pluies, d ’une part, 
et du régime des crues du fleuve Zaïre e t des rivières Tshopo et Lindi, 
d ’autre part. Culex pipiens quinquefasciatus Say. est une espèce dom i­
nante' do Kisangani par sa population. Elle présente une fréquence de 
31,5o/(,

2. La biom asse m oyenne o b tenue  p en d an t toute1 la période d ’é tu d e  
est de 0,51 mg.dnd. Les ind iv idus de Culex p. quinquefasciatus presentem  
une biom asse très élevée, donc 40,15%  p a r ra p p o rt à la biomasse to ta le  
des m oustiques récoltés.

5 — Biologi«» — 1985



F i g .  2. Variation d e  la b i o m a s s e  e t  d e  l a  d e n s i t é  m o y e n n e s  mensuelles des moustiques, de
f é v r i e r  1978 à  a v r i l  1979.

Traits pleines -- Biomasse. En noir Densité.
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C U L IC ID E L E  D IN  K IS A N G A N I (ZAIR) 

(R »■ z u m a t)

In p erio a d a  feb ru a r ie  1978— a p r ilie  1979 s -a u  e fe c tu a t cercetă r i a supra  a b u n ­
d en ţe i, fr ecv en ţe i şi v a r ia ţ ie i se z o n ie r e  a c u lic id e lo r  d in  zona K isa n g a n i (Zair). 
S -a u  id e n tif ic a t 18 sp e c ii d e  eu lic id e , d in tr e  ca re  d ouă s ín t n o i p en tru  zon a  s tu ­
d iată: A èdes (A edim orphus) cum m insii ş i A èdes (St.) sim psoni, şi una nouă pen tru  
fa u n a  c u lic id e lo r  d in  Zair: E retm apod ites ham oni Grj.

C u ier p ip ien s qu inquefascia tus  e s te  sp ec ia  cea  m ai ră sp in d ită  in zona e c u a ­
toria lă .

N e e x is t în d  d a te  p r iv in d  b io m a sa  cu lic id e lo r  in  gen eral şi a celor  din zona  
afro trop ica lă  in  sp ec ia l, au toru l s ta b ile ş te  că b iom asa  m ed ie  a unui ţîn ţar  e ste  de  
6,51 m g  (su b stan ţă  uscată).
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URMĂRIREA UNOR FACTORI DE RECUPERARE DUPA 
EFORT FIZIC PRIN ELECTROENCEFALOGRAFIE

GA VRII, ARDELEAN şi VIRGIL ENATESCV

Im portanţa practică deosebită a recuperării după efortul fizic ju s ti­
fică lărgirea ariei investigaţiei din acest domeniu. Abordarea problemei 
ciîn incidenţa analizei activităţii nervoase superioare este mai puţin cu ­
noscută, deşi rolul ei asupra tro fid tă ţii, m otricităţii ele. este pe deplin 
dem onstrat. In aprecierea participării sistemului nervos la susţinerea 
efortului fizic am pornit de la considerentul că eleetroeneefalografia este 
singura metodă obiectivă accesibilă practicii pentru urm ărirea activi­
tăţi, nervoase superioare 112). Efortul fizic şi mai ales recuperarea este 
de presupus a fi influenţate de o m ulţim e de factori fiziologici (antre­
nam entul fizic), de antrenam ent nervos (biofeedback-ul alfa cerebral), bio­
chimici (apilarni!) şi electromagnetici (câmpurile induse de m agnetodia- 
fiiix}. Rolul antrenam entului fizic este amplu investigat în medicina spor­
tivă [3, 5, 9] si poate deveni un factor de comparaţie, un sistem de refe­
rinţă obiectiv. Tehnicile' de feedback alfa cerebral, de dată relativ re­
centă, sínt folosite pentru relaxarea sistemului nervos, îndeosebi în am e­
liorarea stării psihice, iar în sport, pentru obţinerea pe cale psihologica 
a mobilizării resurselor pentru perform anţă [2, 7, 10, 11], dar utilizarea 
1er pentru recuperarea după efortul fizic a fost neglijată. Avînd în ve­
dere conţinutul apilarnilului — produs farm aceutic românesc aflat în 
faza de testare — în aminoacizi, substanţe horm onale şi biotone [8], p re ­
supunem im plicarea sa în secvenţele metabolice ce însoţesc efortu l fizic 
.si refacerea. Rolul cunoscut al biopotenţialelor de m em brană, al m eca­
nismelor pom pelor ionice în depolarizările din starea de oboseală [13], 
cu nrîuriri asupra transm iterii impulsului nervos, influenţabile de cîm- 
рчт ic electrom agnetice [6], ne conduce la presupunerea că acestea pot 
modifica, în tr-un  sens sau altul, refacerea după oboseală.

M aterial şi metodă. Lotul experim ental a fost constituit din 31 subiecţi v o ­
i i , . :  .r,. de 16— 18 ani. sex m asculin, cu greutate m edie 64,5 kg, clin ic perfect să ­

nătoşi (din lotul in iţial s-au exclus 43 subiecţi asupra cărora au in tervenit factori 
perturbatori sau care nu au respectat întocm ai norm ele privind antrenam entul) 
Aut t riamentul fizic a fost studiat pe un lot antrenat, constituit din 5 sportivi de 
periorm anţă. com parativ cu un lot neantrenat. învăţarea şi antrenarea biofeedback- 
tilui alfa cerebral s-a efectuat pe 5 subiecţi in 8 şedinţe a 20 m inute. P e  un Iot 
(ie ( subiecţi s-a urmărit efectul terapeutic al eîm purilor induse de un m agne - 
tod influx la o frecvenţă de 50 Hz, in 10 şedinţe a 5 m inute fiecare. Efectul apilar- 
n ii .dui, adm inistrat in decurs de o lună într-o doză ziln ică de 0,03 g (3 drageuri), 
'■-r, testat pe un lot neantrenat şi altu l antrenat, de 5 persoane fiecare

Obosirea subiecţilor s-a realizat prin 20 genoflexiuni efectuate sub o povară 
Hi kg pentru a spori severitatea efortului. M etoda de apreciere a efectu lu i te h ­

nicilor prom ovate a constat în  înregistrarea electroencefalogram ei standard înainte  
si după term inarea efortului, precum şi după 15 m inute de odihnă, urm ată de 
.naliza clin ică globală, susţinută ob iectiv  de analiza statistică a traseelor occipitale.

, I frecvenţă, am plitudine şi grad de sincronizare.
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Rezultate şi discuţii. Intiméit datele privind am plitudinea şi gradul 
de sincronizare sín t nem odifieate din punct de vedere statistic, ne-am 
lim itat la analiza frecvenţei undelor EEG. Rezultatele obţinute de noi 
-sínt redate în fig. 1— 5.

A ntrenam entul fizic determ ină (fig. 1) dim inuarea nesem nificativă 
( p :'0 ,l) a frecvenţei medii a undelor EEG în repaus pe seama reducerii 
frecvenţei undelor beta şi mai ales delta; o creştere sem nificativă a f re c ­
venţei medii a undelor EEG ia term inarea efortului (p <0,001) ca urm are 
a ridicării sem nificative a frecvenţei apariţiei undelor alfa şi nesem nifi­
cative a undelor beta; o creştere sem nificativă a frecvenţei undelor EEG 
după refacere (p <0,05), mai ales prin creşterea susţinută a frecvenţei 
undelor alfa. Date similare au fost descrise la sportivi şi de alţi autori 
[3, 5, 9]. Este de re ţin u t că, spre deosebire de neantrenaţi care prezintă 
un traseu EEG m ixt, cu index alfa relativ  redus (sub 45%), la antrenaţi 
am obţinut un traseu alfa subdom inant (peste 5(1%, iar în refacere peste 
80%). In terp re tarea  acestor trasee s-a făcut ţinînd seama de contextul 
fiziologic. în care s-au desfăşurat experienţele şi de rezultatele celorlalte 
metode de investigaţie paraclinică [1]. Astfel, întrucât subiecţii sín t ţineri, 
caracterizaţi prin  sensibilitate' ridicată la efort, apariţia undelor theta 
si delta trebuie in terpreta tă  mai degrabă ca expresia acestei vîrste, deeîr 
ca o suferin ţă cerebrală. Testînd atenţia concentrată, reiese că an trena­
m entul fizic are un efect pozitiv în sensul reducerii acesteia im ediat cupă 
efort mai m ult la neantrenaţi (— 36,6%) decât la antrenaţi (— 7,8%), in 
raport cu valorile corespunzătoare de repaus. Antrenaţii dispun de me­
canisme care m enţin pulsul şi tensiunea mai puţin modificate deci*, ia 
neantrenaţi, în acord cu abaterile mai reduse aie frecvenţei medii a un­
delor EEG. Rezultatele obţinute de noi întăresc părerea [4] că an trena­
m entul creşte rezistenţa electrogonezei corticale la efort şi hipogliconiie, 
dovedindu-se eficient în special ca o metodă de refacere după obos< a:ă.

Deşi nesem nificativ sub aspect statistic (p>0,l), efectul an trenam en­
tului de biofeedback alfa cerebral se m anifestă prin reducerea frecven­
ţi'; medii a undelor EEG spre zonele specifice stării de relaxare (fig. 2), 
aspect in terpreta t ca pozitiv faţă de nivelul prea ridicat al acesteia îna­
inte de exersare. Dar, rezultatele obţinute au sens nu în tr-o  in te rp re ta re  
globală. în  cadrul lotului am pu tu t distinge două tipuiri de m anifestă":, 
exprim ate prin EEG. Unii nu obţin progrese pe planul terapiei inform a­
ţionale, din care cauză efectul pe total lot este dim inuat sau chiar anulat 
-i alţii care obţin efecte apreciabile, traduse prin creşterea f reeve.nvei 
undelor alfa. Coreiînd acest „insucces“ global cu tabloul EEG iniţia; ai 
subiecţilor supuşi terapiei prin biofeedback alfa cerebral, constatăm  că 
tocmai subiecţii din prim a categorie au o pondere redusă a undelor a:fa. 
Acest fapt ne perm ite să tragem  concluzia că terapia, prin  biofeedback 
alfa cerebral se pretează doar la persoanele cu frecvenţă relativ  m are ce 
apariţie a undelor alfa în stare de repaus, care, se pare, au o capacitate 
mai mare, de sensibilizare în imaginar. A pariţia „stării alfa“ la aceste 
persoane este corelată, în unele lucrări [4], cu scăderea lacticemie; in 
efort ca urm are a orientării mai facile a m etabolism ului general spre 
aerobioză. în timpul acestei stări se produce o prevalentă a sistemuiut



F i g .  1. Abaterile procentuale ale frecvenţei undelor EEG la lotul 
antrenat, faţă de lotul neantrenat.

MA —Lotul neantrenat. £ — Frecvenţa medie a undelor a, Ş, b, 
Л — Frecvenţa tipurilor respective de unde.
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F i g .  3. Abaterile procentuale ale frecvenţei undelor EKG la subiecţii 
supuşi şedinţelor de magnetodiaflux, faţd de valorile aceluiaşi lot 

înainte de exersare.

parasim patic faţă de cel simpatic, însoţită de scăderea catecolam ineior 
din singe. în acest caz, considerăm că biofeedback-ul poate fi o metodă 
de relaxare, cu condiţia ca num ărul şedinţelor de exersare să crească 
substanţial.

Deşi şedinţele de m agnetodiaflux determ ină m odificări nesem nifi­
cative ale frecvenţei medii de apariţie a undelor EEG (fig. 3), conclu­
zia care se detaşează net este că câmpurile electrom agnetice induse cresc 
frecvenţa de apariţie  a undelor alfa a tît înain te c it şi după efort. M eca­
nismele im plicate sínt legate de caracterul sim paticolitic al câmpurilor 
electrom agnetice continue de joasă frecvenţă [6], care înrîuresc pozitiv 
unele procese neuro-endocrine sedative ce acţionează asupra substanţei 
reticulate. La acest nivel, cîm purile induse se presupune că modifică di­
namica ionilor, a schim burilor de m em brană, fie prin accelerarea unor 
procese enzim atice sau influenţarea transm iterii im pulsului nervos, fie 
prin refacerea şi norm alizarea funcţiei neuro-endocrine. Mecanismele 
enunţate nu pot fi însă precizate in detaliu. Sub rezerva efectuării unui 
antrenam ent de durată, metoda m agnetodiafluxuIui poate fi recom andată 
ca o terapie antifatigantă reală pentru efortul fizic.

A dm inistrarea de apilarnil provoacă m odificarea aproape sem nifica­
tivă a EEG înainte şi după efort (p <0,1 ) la antrenaţi (fig. 5), d a r în­
deosebi Ia neantrenaţi (fig. 4). Ea ambele loturi efectul benefic ai apilar- 
ni;In lui constă in generalizarea „stării alfa“ şi reducerea substanţială a 
celorlalte tipuri de unde EEG. Probabil, apilarnilul, prin  factorii biost:mu­
latod naturali conţinuţi, bogaţi în precursori ai horm onilor sexuali, in-
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tervine în procesele enzim atice de degradare dar mai ales de sinteză, 
în form area de novo a unor hormoni care exercită un  rol im portant în 
activitatea sistemelor neuro-endocrino-m etabolice. Acest aspect se cere, 
însă, aprofundat în cercetări viitoare.

Concluzii. 1. Rezultatele obţinute im pun prudenţă în in terpretare 
prin faptul că în literatu ra  cercetată nu s-a găsit un term en de compa­
raţie .şi ne obligă la o investigare in e x tem o  a aspectelor constatate.

2. Analiza traseului EEG num ai pe canalele occipitale oferă o im a­
gine parţială a fenom enului investigat, oare ar putea fi în tregită  prin tr-o  
analiză autom ată globală.

3. Creşterea sau scăderea frecvenţei medii de apariţie a undelor EEG 
are o sem nificaţie relativă în funcţie de nivelul acesteia la m artor, fapt 
ce ne conduce la concluzia practică, anum e că in terpretarea tendinţelor de 
modificare a EEG trebuie făcută în contextul fiziologic dat şi în corela­
ţie cu celelate probe paraclinice.

4. în raport cu gradul de instalare a „stării alfa“, se poate stabili 
o strategie a promovării m etodelor analizate în terapia generală. în 
experim entul nostru, antrenam entul fizic şi adm inistrarea apilarnilului 
s-au dovedit a fi metode terapeutice cu efect bine Exprimât, pe cînd m ag- 
netodiafluxul şi biofeedback-ul alfa cerebral au provocat efecte abia schi­
ţate, care credem că pot fi am plificate prin exersare mai îndelungată.

5. În trucît efectul terapeutic este mai bine evidenţiat în perioada 
de refacere, se pare că m ajoritatea m etodelor pot fi utilizate mai degrabă 
ca metode de relaxare decît de creştere a rezistenţei subiecţilor la efort.

6. Experienţele efectuate confirmă participarea, în tr-un  anum it grad, 
a activităţii corticale la îndeplinirea efortului fizic.

7. Obiectivizarea activităţii nervoase superioare prin EEG poale fi 
perfecţionată prin îmbogăţirea cu noi param etri de analiză inform aţională 
calitativă si cantitativă.
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A STUDY OF SOME FACTORS OF RECOVERY AFTER PHYSICAL EFFORT, 
THROUGH ELECTROENCEPHALOGRAPHY  

(S u m m a r y)

The exten t to which the cortical nervous activity participates in supporting a 
given  physical effort w as estim ated  by the electroencephalographic m ethod. The 
problem s studied include the role of various factors in the recovery from  fatigue, 
such as physical training, alfa cerebral biofeedba-ck training, adm inistration o f  api- 
larnil and m agnetodiaflux-induced fields. Due to the lim itation of the m ethod, 
it w as used prim arily for establish ing the role of the above m entioned factors in 
the recovery from  fatigue rather than their role in the increase o f endurance to 
effort. The effects obtained in the recovery after physical effort are statistic-ally 
significant, especially  for the adm inistration of apilarnil and  Sor physical training. 
The authors argue for the cum ulative effect of such m ethods by their concom itant 
application.
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C>. Z a r n e a. Tratat de m icrobiologie  
generală. I. V irologie generală. A natom ie  
bacteriană (T rea tise  o f G eneral M icro­
biology. I. G eneral V irology. B acteria l 
A n atom yJ, Editura A cadem iei R. S. 
România, Bucureşti, 1983, 426 pages (in­
cluding 171 figures and 28 tables) and 
115 p lates w ith  electron m icrographs and  
photographs enclosed.

First o f a ll, w e present the content 
of  the volum e.

In the P reface (pp, 9— 10), P rofes­
sor G. Zarnea em phasizes, in connection  
w ith the scien tific  and social im por­
tance o f the achievem ents of m icrobio­
logical research in the last decades, that 
it wras m icrobiology that opened the 
way to a new' revolution in biology, 
tire bioindustrial (biotechnological) re­
volution. The Preface is follow ed by 
..The history of m icrobiology“ (pp. 11— 
25) in w hich the contribution o f Roma­
nian investigators to the developm ent of 
m icrobiological sciences is also rev iew ­
ed.

The first part o f the volum e, „Ge­
neral V irology“, com prises pages 27— 
281 and p lates 1— 39. The concept o f v i­
rus is defined , then the fo llow ing chap­
ters and subchapters are -presented:

— anatom y of viruses (structural 
peculiarities of viral constituents, mo­
lecular architecture o f viruses);

— cultivation  of viruses (utilization  
of experim entally  infected laboratory a- 
Tiimals, cu ltivation  on tissues of the em - 
brvonated hen’s eggs, ce ll cultures);

— replication of viruses (replica­
tion of DNA viruses, replication of RNA  
viruses);

— relationships betw een viruses 
and host cell;

— .pathology of cells infected with  
viruses ;

— relationships betw een viruses 
and host organism  (tropism  of viruses, 
types of viral infections);

— interferons (nom enclature and 
classification, w ay of the form ation of 
interferon, m olecular bases of interfe­
ron activity, biological effects of inter­
feront;

— vira l oncogenesis (inalignant 
transform ation and tum our cell, on co­
genic viruses);

— p lan t viruses (m echanism  of 
transm ission, evolution of v iral infection  
in plants);

— viroids (m olecular structure, re­
p lication , pathogenicity, origin);

— bacteriophages (m olecular anato­
m y o f the T -even  phages, structure and  
topology o f phage genom e, infection of 
bacterial c e ll and replication  o f  phage, 
phage taxonom y, im portance o f b acterio­
phages, transfection, lam bda phage, RNA  
phages, filam entous phages, cyanopha- 
ge.s, m ycovim ses);

— nature, orig in  and evolution  or 
viruses (viruses as prim ordial m olecules, 
viruses as the result o f a regressive ev o ­
lution, origin o f viruses from  cellu lar  
genetic m aterial, v iral origin  o f some 
viruses, origin of RNA viruses, origin  of 
retroviruses, w ay o f the appearance of 
viruses) ;

— classification  and nom enclature  
of viruses.

In tlie second part of the volum e. 
„Bacterial A natom y“ (pp. 283— 426 and 
plates 40— П5), the defin ition  o f the <-nn- 
cept of bacterium  is given and the po­
sition of the m icroorganism s in the liv ­
ing world is discussed, fo llow ed  by 4 
chapters d ivided  into m any subchapters.

— anatom y o f bacteria (m orpholo­
gy, physical properties);

— ultrastrurture o f bacterial ceil 
(cell w all, protoplasts and spheroplasts. 
periplasm ic space, p lasm a m em brane, 
me.soscxmes, cytoplasm , „nucleus“, r ib o­
som es, photosynthetic apparatus, in­
el usio-ns, vacuoles, spore, rhapidosom es, 
m agnetosom es, capsule and slim e layer, 
glycocalyx, flagella , p ili and fim briae, 
„Spinae“);

— characteristics of som e peculiar 
groups o f bacteria (rickettsiae, m ycoplas- 
m as, „L“ form s, chlam ydiae, spirochetes, 
m yxobacteria, actinom ycètes, cyano­
bacteria) ;

— ce ll d ifferentiation  in bacteria.
This book is tlie first volum e of the

first Rom anian T reatise of General Mi-
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erobiology. Due to its priority and va lu ­
able and up-to-date scientific  content and 
iconography, its severely log ica l struc­
ture and excellen t style, its appearance 
constituted a rem arkable even t in the 
history of general m icrobiology in our 
<4>untry. At the sam e tim e, this work is 
a very useful source of inform ation not 
only' for our students and specialists, 
but it w ould be the sam e for students 
and specialists all over the world. This 
is w hy its translation into w orld-w ide  
spoken languages is w arm ly recom m end­
ed. U ndoubtedly, the sam e conclusions 
and recom m endations w ill also be valid  
for the other volum es of the Tratatul  
de microbiologie generală  (volum es 2—4) 
which are under press.

Lucrările celui de al treilea sim po­
zion de m icrobiologie industrială (Pro­
ceedings of the Third S ym pos iu m  on In­
dustrial Microbiology)  (Bucureşti, 1981), 
in stitu tu l Central de Biologie, Bucureşti 
and Întreprinderea de A ntibiotice, Iaşi, 
1982, 716 pages w ith  298 figures and 230 
tables, and

Lucrările celui de al patrulea sim ­
pozion de m icrobiologie industrială (Pro­
ceedings of the Fourth S ym pos ium  on 
industrial M icrobiology) (Galaţi, 1983), 
întreprinderea de A ntibiotice, laşi and 
Universitatea, Galaţi. 1984. 720 pages
w ith 234 figures and 239 tables.

The tw o volum es, like the Proceed­
ings of the First and Second Sym posia  
on Industrial M icrobiology (cf. the re­
v iew  in Studia Univ. Babes-Bolyai, B io­
logia, 1981, 26 (2), 73—74),’ w ere edited  
by Professor N. D. Topală. They com prise 
206 papers.

Som e of the papers are review s: 
„M icroorganisms, gene engineering and 
the future of b iotechnologies“ (G. Zar- 
nea); „M ethylotrophic m icroorganism s 
and their im portance for the b iosynthe­
sis industry" (N. D. T opală); „Taxono­
m ica! delim itations in the group cf m e­
thanol-assim ilating bacteria“ (N. Olă-res- 
cu and V. B îlbîie); „Autom ation of pro­
cesses in  the biosynthesis industry“ (G. 
M uscă and R. G furcă); „Present status 
and perspective of the m icrobial tech­
nologies for production and recovery of 
fu e ls“ (I. Lazăr); „Perspective of the  
m icrobial enhanced oil recovery techno­

log ies“ (I. Lazăr); „Production o f bacte­
rial exopotlysaccharides. Present status 
and perspective of their use for enhanc­
ed oil recovery“ (I. Lazăr and A. Gri- 
goriu); „Use of som e m icrobial products 
for enhanced oil recovery processes“ (i. 
Lazăr et al.)'. „Status of the in vestiga ­
tions concerning the production of the 
Romanian xanthan-type biopolym er for 
enhanced oil recovery“ (1. Lazăr et ai.)', 
„Some aspects of the bacterial corrosion  
in the o il-extracting industry” (M. Su- 
ciu); „Fusion of protoplasts and genetic  
recom bination of the industrial m icroor­
ganisms" (E. Săsârm an et al.); „Lkm ts 
and perspectives in the control of m i­
crobial deterioration of products and m a ­
terials" (T. Beschea and S. I. Ionescj 
Homoroceanu).

Tiie m ajority »of the papers (Í.H) 
describe original fundam ental and ap 
plied  researches, carried out under labo­
ratory, pilot station and industrial p ro ­
duction conditions. The investigated to ­
pics cover alm ost all chapters of the ;:i- 
dustrial microbi ol ogy .

Л great number of papers deal 
w ith tiie bacteria, streptom ycetes and 
fungi producing antibiotics (their isou -  
tior. from soil, cultivation and nutrition, 
colonial and cell morphology, b ioche­
mistry, including enzym e activities of 
these m icroorganism s, use of mutagen a 
agents for obtain ing h ighly productive  
strains), w ith the isolatmn and id en tifi­
cation of antibiotics, w ith  th e  m echanism , 
technology and yield  of their b iosynthe­
sis. Besides the antibiotics used in 'né­
mán and veterinary m edicine, som e an ­
tibiotics used as fodder additives due to 
tirai г stim ulating effect on the growth  
of anim als w ere also studied. The post - 
bil-ity of using antibiotics for control.!;:!« 
som e plant diseases w as also dealt w ho  
One paner sum m arizes the hygienic  
quirem ents of good m anufacturing prac­
tice in the antibiotic factories and d e ­
scribes m ethods to check how  the m anu­
facturing practice m eets these require­
ments.

The num ber of papers on tiie m i­
crobial enzym es utilizatele in m edicine, 
anim al husbandry, chem ical, drug, feed, 
textile  industries etc. is also great. Tire 
papers deal w ith the isolation of c  - 
zym e-producing bacteria, actinom ycète i 
and fungi from soil and other natural 
sources, w ith  the m ultilateral study of 
the biology of their d ifferent strain
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•liiuding the highly productive m utants 
;:s w ell as w ith the technology of obtain­
ing pure enzym e preparations. The in- 
\ «rtigated m icrobial enzym es com prise 
different hydrolases (am yiases, ce llu ­
loses, protéinases — including som e m ilk- 
< jotting enzym es —. lipases, inulinnse, 
pectinolytic enzym es, lactase, invertase, 
am yloglueasidase, penicillinase), oxidore 
litktases (catalase, glucose oxidase) and 
a í• isom erase (glucose isemerase).

Other papers deal w ith the bar 
'.t iial synthesis of L -lvsine, I •.-valine, 
i. glutam ic acid and L-tryptophan, these 
amino acids being used as fodder addi­
tives or for other purposes. Highly pro­
ductive m utant strains were obtained  
end used. The biosynthesis of л-i ta min 
Bi, ergosterol and ergotie alkaloids was 
also investigated. The topics of m any pa­
pers are related to the technology of 
preparation or to the m icrobiological con ­
trol of cheeses, sausages, bread, ethanol 
and higher alcohols, w ine, beer, tom ato  
juice, pickled vegetables.

N um erous studies are devoted to 
t.i'x- m ethylotrophic bacteria and veasts 
■utiliza-ble for obtaining single cell pro 
teins on nutrient m edia containing m e­
thanol as sole carbon and energy source, 
idle preparation of fodder yeasts on 
other m edia than m ethanol as well as 
the m ethods for preparing veast extracts 
were also dealt with.

Three m ajor problem s of petroleum  
m icrobiology, nam ely a) the use of m i­
croorganism s or b) o f xanthan-type bae- 
tei ial exopolysaccharides for enhanced  
oil recovery and c) control of bacterial 
corrosion in the oil-extracting industry, 
w< re m ultilateraily  studied.

Tlie bacteria! rem oval of sulphur 
from coals and the bacterial solubibza- 
liofi of m anganese from ores, respecti­
vi ! у, w ere the topics of tw o papers. 
A? other topic also related to tin- ipom i- 
-, robiology, nam ely tile enzym atic acti­
v ity  o f salt lake sedim ents was also 
studied.

M any papers deal with the motha- 
rwgenic bacteria and the prod.útion  of 
biogas by using sludges originating from  
industrial sw ine-, cattle- and poultry- 
bMtcding com plexes, sugar or petroche­
mical industry and m unicipal w aste w a­
in s ,  and by using Pistia slratiotes  bio­
m ass. One paper studies the bacterial 
a rm ation o f m ethane from CO;, and H». 
'be authors o f som e papers studied the

possibility  of using ferm ented sludges 
from the petrochem ical industry as or­
ganic fertilizers.

M ethods for the im m obilization and 
preservation of industrial m icroorganism s 
or enzym es, as w all as new bioreaetors 
and m athem atical m odellings o f som e 
biosynthetic processes are also described

The biedeterioration and its co n ­
trol are dealt w ith in the case of 
m any products and m aterials such as 
tim bers, petroleum  bitum ens, em ulsions 
used in m etal w orkings or in m anufac­
turing o f polyesteric fibres.

The topic o f som e papers is the 
microbial degradation of .pollutants in 
w aste w aters from the coal-m ining and 
chem ical industries and of the oil pollut­
ing the sea water.

Som e studies arc devoted to the 
fungi pathogenic for termite*.

The results o f the investigations 
described in these two volum es are v e ­
ry valuable from both fundam ental and 
practical view points. At the sam e time, 
they prove the sign ificant progress r e ­
gistered in the developm ent of the R o­
m anian industrial m icrobiology and its 
contribution to the general developm ent 
of the national econom y of our country.

The tw o volum es constitute an 
im portant and valuable source of infor­
m ation for a w ide range o f specialists 
(biologists and m icrobiologists, chem ists 
and biochem ists, technologists o f c h e m i­
cal, drug, food, textile , o il-extracting and 
m ining industries, environm ental e n g i­
neers).

Soil Biology and C onservation of 
the Biosphere, Volum es 1 and 2, Edit­
ed by J. S z e g i ,  A kadém iai Kiadó, 
Budapest, 1984, XV +  XI +  902 pages, with 
194 figures and 212 tables.

The work com prises the P roceed­
ings of the 8th M eeting of the Soil 
Biology Section of the Hungarian Socie  
ty for Soil Science (Gödöllő, 26—28 A u­
gust 1981). It consists of: Foreword, 87 
papers grouped into 6 chapters, Fina. 
speech, Subject index and List o f con 
tributors.

In the first chapter, „The effect of 
fertilization on soil biological processes", 
17 papers deal w ith the effect of a p ­
p lying different m ineral and organic fe r ­
tilizers on the enzym atic activity, N -cv-
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cling, décom position erf cellu lose and 
plant residues, total m icroflora, physio­
logical groups o f bacteria, m icroscopic  
fungi in  arable, grassland or forest soils.

T he authors of 13 papers in chap­
ter 2, „Interactions betw een  pesticides 
and soil m icroorganism s“, studied the 
effect of d ifferent herbicides and insec­
ticides on th e  organic m atter, enzym atic  
activity, tota! m icroflora, actinom ycètes, 
Azotobacter,  N 2-fix in g  blue-green algae  
as w ell as the m icrobial decom position  
of som e herbicides in tire soil. The an­
ti юге o f another study describe the ap­
plication of laboratory cultures of o il­
degrading bacteria to render o il-pollu t­
ed soils suitable for agricultural u tili­
sation.

Chapter 3, form ed o f 14 papers, is 
devoted to different aspects of ,,The role 
of so il organism s in the decom position  
and synthesis of organic m atter“. B e­
sides the decom position and synthesis of 
native soil organic com pounds, the de­
com position of d ifferen t p lant residues, 
■manure proteins, cellu lose, lignocellu- 
lose, sew age sludges w as also studied. 
Other topics are: the effect of clays on 
ti>e degradation of p lant residues; phy­
totoxic substances associated w ith  the d e ­
com position of p lant residues.

Chapter 4, ..Im portance of b iological 
■nitrogen fixation in soil fertility", con ­
sists of 12 papers. M ost o f them  deal 
w ith the root-nodule bacteria and sym ­
biotic N j-fixation in legum es. The I n f i x ­
ing associative sym bioses and aerobic 
nonsym biotic N 2-fixaticn  in soils as w ell 
as the No-fixing m icroorganism s in p h yl- 
losphere wen* also dealt with.

T w enty papers are grouped into 
( flap  ter 5, „Soil organism s and their role 
in the soil ecosystem *. The microbial 
coenoses in d ifferent soi! ecosystem s are 
the m ain topics in th is chapter. Som e 
m icrobial groups or species (prostheco- 
bacteria, slim e bacteria, Pseudomonas  
and Arthrobacter,  soil-borne phytopa- 
1,lK>genic fungi: fusaria and Vcrticil lium  
dahliae)  and anim als (enchytraeids and 
earthw orm s) w ere also studied.

In the last chapter, „The role of 
soil organism s in the soil-form ing pro­
cesses”, 9 papers are devoted to tlx* m i­
crobiology and enzym ology of the recul­
tivation  o f technogenous areas mid one 
paper deals w ith  the soil-enzym oiogical 
effect o f conditioners.

As a w hole the work show s that 
tiie environm ental problem s attract the

interest o f  so il b iologists. This is under­
standable because soil is not only the 
prim ary source o f food for the mankind  
but, due to its biological, chem ical and  
physical buffering capacity, the so il p lays 
a decisive role also in the transform ation, 
neutralization and fixation  o f  all natura! 
or xenobiotic substances that have e n ­
tered it. It should also be em phasized  
that the work offers m ethods and p ro ­
posals for direct use in the econom y.

Soil Biology and Conservation of 
the Biosphere  is a valuable source of 
inform ation for specialists in  biology, 
agronomy and environm ental sciences.

ŞTEFAN KISS

R. G о r e n f i о t. Biologie végétale. 
Plantes supérieures. 2. A ppareil repro­
ducteur, Éd. Masson, Paris, 1983, 240
pages, avec 177 figures et 6 tableaux.

Dans le présent travail, l’auteur 
traite systém atiquem ent des principaux  
caractères de l'appareil végétatif et r e ­
producteur des Thallophytes et d es Cor- 
m ophytes, ainsi que de leur ligne d ’é ­
volution, en les grouppant en 12 ch a­
pitres.

Pour continuer les problèm es p ré­
sentés dans le  prem ier tom e ( Les Pro- 
tocaryotes et les Thallophytes eucaryotes. 
Éd. Doin, 1975), le  présent tom e fait 
l’analyse com parative des caractères m or­
phoanatom iques du thalle et du cormus, 
ainsi que d es organes reproducteurs a se­
xués — des sporocytes et des sporanges 
—• et sexués — des gam étocystes et des 
gam étanges (chap. 1).

L’alternance entre le gam étophyte 
et le sporaphyte chez les Bryophytes et 
les Ptéridophytes, est traitée com para - 
tivem ent avec le déroulem ent du cycle  
digénétique hétérom orphe et diplophu- 
sique, constaté aussi chez les T hallo­
phytes (chap. 2).

L'analyse de l’organisation des fleurs 
des A ngiosperm es (c’est-à-d ire les p a rti­
cularités m orphologiques d e  la fleur, la 
form ule et le diagram m e floral, la  sym ­
m etric florale, la disposition, le nom bre 
e t le polym orphism e des élém ents f lo ­
raux etc.) conduit l'auteur a la conclu  
sion que le polym orphism e floral p ré ­
sente de grandes différences su ivant i-i 
fam ille, ainsi que du point d e vue de la 
m orphologie generale de la fleur, de nos
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jours, une définition convenable ne pou­
vant en être form ule« (chap. 3).

L’étude fa ite  sur le développem ent 
et Sa nature des fleurs des A ngiosperm es 
(chap. 4), sur l’inflorescence des 
A ngiosperm es (cbap. 5), sur le sporophyte 
<4 le gam étophyte des Cormophytes 
(chap. 6) prouve l ’opposition entre la 
théorie classique de la m étam orphose et 
la théorie m oderne (.les étam ines et les 
p istils  étant des organes sut periem ).
1 J’autre part, l ’analyse du cycle de d é­
veloppem ent des Cormophytes prouve la 
réduction progressive du gam étophyte et 
des gam étanges. Cette évolution sim pli­
ficatrice est accom pagnée par l’appari- 
lion de la hétérosporie, de l’angiosporie 
et de l’angioprothallie (chap. 7).

La phylogenèse des organes repro­
ducteurs (chap. 8) et la biologie de la 
reproduction sont traitées avec une a t­
tention toute particulière (4 l ’on indique 
les théories concernant ces problèm es.

La dissém ination des espèces par 
les graines et par m ultiplication végé­
tative des Corm ophytes est correlée 
livre la nature m orphoanatom ique des 
germ es de la dissém ination et avec leur 
capacité d ’accum ulation de substances 
de réserve (chap. 10).

Pour présenter les grands groupes 
de Corm ophytes et le systèm e ph y logé­
nétique, l’auteur indique les méthodes 
synthétiques de la botanique systém a­
tique, ainsi que les classifications hori­
zontales et verticales (chap. 11), en c a ­
ractérisant brièvem ent les em branche­
m ents des Bryophytes, Ptéridophyles et 
des Sperm ophytes (Gymnosperm es, Chla- 
m ydosperm es et les Angiosperm es).

la; dernier chapitre (chap. 12) corn 
prend l’analyse de l ’origine et les 
grandes tendances évolutives des Cormo- 
phytes.

Le travail est clos par une b ib lio­
graphie et un index alphabétique des 
dénom inations scientifiques. L’illustra­
tion y est bien choisie e t  exécu tée avec 
soin.

Le travail s ’adresse à tous les bio- 
logues s ’occupant avec l ’étude de la na­
ture des plantes.

l OAN HOD1.ŞAN

l o a n  B o b e ş ,  A tlas de fitopato- 
logie şi protecţia integrată a agroecosis-
tem elor (Atlas of Phytopathologi/ and  
Inteçjrated Protection of the Açyoecosjis-

tems),  Editura Ceres, Bucureşti, 1983, 696 
pages com prising 418 pages of text, 228 
plates (of. w hich 45 are colour ones), 34 
tables, 14 schem es, 12 m aps, a list of 
se lective bibliography w ith 63 titles and 
an index of alxrnt 2,500 scientific term s.

Based on a long didactic, research  
and prixluetivo activ ity  in agricultural 
phytopathology, the Author presents, in 
an original .synthetic’ and suggestive  
conception, this work of both a theore­
tical and a practical, applied character 
w hich proves to be useful for agronom y  
and horticulture engineers and biologists 
working in the fields of education, re­
search and production, for specialists 
from the p lant protection network, for 
students in agronom y and biology as 
well as for all those w ishing to deepen  
their know ledge about the agents, p re­
vention anti control of plant diseases.

The work consists o f four chapters.
In Chapter 1, Illustrated notions on 

the phytopathogenie agents, the specific  
characteristics of the phytopathogenie  
viruses, m ycoplasm es and other bacte­
ria, fungi and anthophytes are given on 
42 pages of text, in 28 plates and 9 ta­
bles.

In Chapter 2, the im thography and  
etiology of plant diseases  are presented  
for the different -phytotechnioal groups: 
cereals, forage plants, tuber and root 
plants, etherical oil and m edicinal plants, 
fibre plants, legum es (for seeds), legu- 
m ioolous plants, fruit trees and shrubs, 
vine and ornam ental plants. T otally, 300 
diseases are dealt w ith  on 102 pages of 
text and illustrated w ith  150 plates. The 
w ay of presentation — the exp licative  
text on the left page and the illustra­
tion of the d isease and the m icroscopic 
im age of the pathogenic agent on the 
right page — m akes possib le the easy  
intuition and recognition, in nature, of 
the p lant-parasite com plex and of the 
subm icroscopic structures of the »pori­
ferous bodies and pathogenic agents.

In Chapter 3, Evolutive cycles of 
the pathogenic agents and the specific  
measures for their control,  the Author 
presents — in an original, suggestively- 
illustrated m anner — the annual b iolo­
gical cycles of 50 species o f  phytopatho­
gen ic agents and describes their patho­
genic effects and control. This chapter 
com prises 50 pages of text  and 50 
plates.
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Chapter 4, Ecology, prophylaxis  an : 
th erapy  of plant diseases  (145 pages oi 
iex t, 25 tables, 14 schem es and 12 maps), 
deals w ith  the fundam ental problem s (if 
the agricultural phytopathology: ecolo­
gical zonality of the plant diseases {il­
lustrated w ith  the phytosanilary maps 
of their distribution); dam ages caused  
t>v diseases to the crop production; in 
tegrated control c f  the p lant diseases (a 
modern concept of tire rational protec­
tion of agroecosystem s, organization of 
the control m easures and the phytosani 
vary legislation, integrated control tech 
nclogies of the diseases o f various cult i ­
vated plants, econom ical aspects of the 
niant protection).

Due to its structure, the work makes 
л possible to determ ine operatively  
the phytopathogen ie agents, to study 
thoroughly the p lant diseases, to under­
stand easily  the descriptions, schem es 
,4,id maps. The work is w ell docum ent­
ed and constitutes a valuable and im- 
pi rtant source of scientific  information.

MARI A BECHET

Cercetări experim entale şi clin ice  
cu extracte de tim us (Recherches e x p e ­
rimentales et c liniques aves ex tra its  th y ­
miques),  Sous la rédaction de D'. H á ­
t i u l  e s c  u et Z. U r a  y, A cadem ia Re­
publicii Socialiste România, F iliala Cluj- 
Napoca, 1984, 114 paiges, avec 21 tableaux  
et 10 figures.

Sous les auspices des Sous-com m is­
sions de b iochim ie e t radiologie de cet 
organism e académ ique, ont eu lieu a 
Cluj-Napoca les travaux du sym posium  
sur ces thèm es (le 15 IV 1983) dont le 
o ilu m e  v ien t de paraître.

L’étape su ivant les années '(>0 peut 
être considérée com m e ,,1’âge d ’er" dans 
l'histoire de la thym ologie, e lle  fait sor­
tir de l'inconnu cette  glande et lui con ­
fère le rang d’organe lym phatique cen ­
tral, responsable de la  défense im m uno-

eellulaire de l'organisme. M ais des m o ­
dèles expérim entaux, d'une elegance et 
d'une ingéniosité rem arquables, dém on­
traient que les fonctions endocriniennes 
du thym us ne peuvent être om ises, 
m êm e pas dans Je contexte im m uno- 
biologique. En conséquence, le  paradigme, 
irnmunoendocrinien du thym us réu­
nit les d irections de la recherche actuelle  
et celle  de l’avenir dans la thym ologie  
(Torna et Crivii,  1984).

("es; dans ce clim at que le sym po­
sium s'est développé présentant 14 tra­
vaux effectués avec des extraits th y­
miques. en premier lieu avec Leucotrofina 
(Ellem — Milano).

■Sans cloute les exposés scientifiques  
se caractérisent-ils par leur originalité  
en conception, par l'interprétation basts- 
sur des investigations rigoureuses. Ce 
m érite devient d ’autant p lus évident au­
jourd'hui quand, sur le  pian m ondial, 
nous assistons à une véritable explosion  
inform ationnelle en ce qui concerne l’i n ­
vestigation thym ique.

La ligne directrice des recherches 
exposées peut être considérée l'action  
protectrice dos extraits thym iques dans 
les conditions de l'irradiation des orga­
nism es, ayant com m e point de depart 
une base expérim entale concernant les 
influences thym iques sur l’hém atopoèse 
chez les anim aux irradiés ou l’intérac- 
tion avec les corticosurrénales etc., puis 
l'utilisation des substances radicproter 
trices en clinique. On remarque le rôle 
de la Leucotrofina dans la radiothérapie 
du eancère m am m aire <4 dans d ’autres 
processus de dégénérescence m alignes, 
dans la chirurgie des os etc.

Ce volum e-ci reflète les conceptions 
biom édicales de l'école de m édecine de 
Cluj-Napoca en ce qui concerne la cor­
roboration des élém ents théoriques fon­
dam entaux et des élém ents exp érim en ­
taux, leur valorisation pratique. Ce vo ­
lum e m et aussi on évidence nos t radi ­
tions en thym ologie et sa continuité a s ­
cendente.

VIRGIL ТОМА
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în  cel de al XXX -lea an (1985) S tu d ia  U n iv e rs ita tis  B a b e ş-B o lya i apare in speciali­
tăţile :

matematică

fizică

chimie

geologie-geo grafie

biologie

filozofie I -
ştiinţe economice 

ştiinţe juridice 

istorie 

filologie

Ha XXX году издания (1985) S tu d ia  U n iv e ts ila t is  B a b e ş -B o lya i выходит по следу­
ющим спедиальностям:

математика

физика

химия

геологи я-геогр афи я

биология

философия

экономические науки 

юридические науки 

история 

филология

Dans sa ХХХ-е année (1985) S tu d ia  U n iv e rs ita tis  B abe ş-B o lya i parait dans les spé­
cialités :

mathématique

physique

chimie

géologie-géographie

biologie
philosophie
sciences économiques
sciences juridiques
histoire
philologie
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