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PATOGENEZA, PATOSISTEMELE $I GENETICA INTERACTIUNII
GAZDA - PATOGEN DA PLANTE

Partea Il. Determinismul patosistemelor si integrarea
controlului lorl

*
UJLIU MUNTEANU*
SUMMAHY. — Pathogenesis, Pathosystems and Genetics of the Host-Pathogen
Interaction in Plants. Part Il. Determinism of the Pathosystems and Integra-

tion of Their Control. The author analyzesthe determinism and interdependence of
the pathosystems and describes a behavioural-structural model, which suggests
that each pathosystem is structured and functions like a complex biological
mechanism of interactions through the inderdependence between three determi-
native structures — functions (which are shown in the model as triangles of
virulence, disease or susceptibility and loss, respectively) and three comple-
mentary properties (which are illustrated in the model in the from of trapezes of
avirulence, resistance and yield, respectively). In pathogenesis, the host —
pathogen interaction is always and simultaneously controlled by the internal
or genetic factors and by the external or ecological ones, i.e. determinism of the
pathosystems is genetic in the proportion in which it is not ecological and vice
versa. Quantification of the factorial determinism and also of the proportion
in which the disease depends on the genotype and on the ecological environment
makes possible a theoretically and practically very important characterization
of the pathosystems for substantiating their integrated control on deterministic
or lawful grounds. Based on the physiopathogénie mechanisms of the disease
initiation, which is strongly correlated with the level of the differential or non-dif-
ferential specialization of the pathogens, the author deliniated two classes of
pathogens causing diseases of cereals : the biotrophic and the necrotrophic patho-
gens. An adequate statistical-mathematical processing of the data referring to
the variations of the phenotypical manifestation of the diseases in their different
connections (disease — loss — temperature ; disease — loss — rainfall; di-
sease — loss — nutrition; disease — loss — plant density) can give
important information of prognostic value. This is exemplified in the case of the
stalk fusariosis, lodging and breaking of maize and wheat yellow dwarf. Mo-
delling of the host — pathogen interaction is not only a working method, but
also a scientific principle and a basis for practical applications. Therefore, mo-
delling will assure the transition from the present descriptive phytopathology to
an ecopathology and, then, to a technopathology, i. e. to a systemic integrated
phytopathology, to a more developed and more efficient crop protection scien-
ce. This transition is urgently needed as phytopathology is one of the sciences
responsible now for food production all over the world.

2.1. Cauzalitatea si interdependenta patosistemelor. Microorganis-
mele patogene am fost considerate ca principalda cauza a bolilor la plante
o foarte lungd perioadd de timp. Tn mod treptat, evolutia cunoasterii
a pus in evidenta si alte cauze cum ar fi: grindina, gerul, seceta, iradia-
tiile solare, inundatiile si excesele temporare de apa, sau cauzele tehnolo-
gice mai vechi cum sint carentele sau excesele in macro- si microelemen-
te nutritive, sau relativ recente : ca reziduurile de erbicide in sol sau pe

1Partea | —v. [8].
* Statiunea de Cercetdri Agricole, 3350 Turda, Roméania



4 I. MUNTEANU

plante, reziduurile de insecticide sau fungicide pe seminte sau pe plante,
emisiile industriale ncarcate cu pulberi si gaze toxice, sau poluantii toxici
din apele de irigatie [2, 24].

intr-o acceptie conceptuald moderna in patologia vegetald, principalii
agenti patogeni, Tn raport cu nivelul lor de evolutie ca forme ale existen-
tei materiale, ar putea fi clasificati astfel : agenti patogeni de natura
mecanica, ,fizica, chimica si biologica, iar acestia sint principalele cauze
ale fiziopatiilcr, tehnopatiilor si respectiv ale bolilor parazitare prezente
Tn agroecosistemele actuale.

O analiza a relatiei cauzd-efect in patogeneza releva faptul ca vi-
rulenta agentilor patogeni este cauza initiald a bolii, iar boala, ca efect
principal al virulentei, constituie la rindul ei principala cauza a pagubei
sau a pierderilor de recoltd care, la rindul lor, constituie efectul final al
'virulentei patogene. Asadar, intre virulenta agentilor patogeni, boald si
paguba existd relatii complexe de determinism sau de interdependenta
cauzalda. Dar acest tip de relatie nu este numai calitativd, respectiv de
transformare a virulentei in boald si a bolii Tn paguba, ci este si cantita-
tiva, deoarece 0 anumitd cantitate de ,virulenta”, deci de fond infectios
sau inocul patogen se transformd Tntotdeauna in functie de soi si mediu
intr-o anumita cantitate de boald si respectiv Tntr-o anumita cantitate
de pierdere sau paguba.

In natura, Tn procesul de patogeneza potentialul patogen exprimat
prin virulentd si agresivitate este mai mare decit efectul sau eauzalAoa-
la, care, la rindul ei, este mai mare decit efectul ei cauzal-paguba, deoarece
forta actiunii patogene asupra plantei si actiunea distructiva a bolii sint
puternic barate si semnificativ atenuate de sistemele de apdarare ale gaz-
dei Tmpotriva bolii si impotriva pagubei. llustrind aceasta relatie in Fig. 1,
triunghiul virulentei este mai mare decit triunghiul sensibilitatii sau al
bolii care, la rindul sau, este mai mare decit triunghiul pagubei. Ca efect
agronomic final rezultd ca in functie de nivelul rezistentei plantei gaz-
da, numai o parte din virulenta s-a transformat in boald si numai o parte

F ig. 1. Modelul functional-comportamental al palosisie-
melor la plante ca Tnsusirile si relatiile determinate si
complementare.

Av — Avirulentd. B — Boald. B1si Br — Boald —tole.

rantd. 1 — Imunitate. P — Pagubd. R — Rezistenta-
Rj — Rezistentd—tolerantd. Rc — Recoltd. T — Tole-
rantd. V — Virulenta.

Relatii determinante: triunghiul AvOVIOO, VO0-
AvIOO, V10010B100, AvOVIOO este mai mare decit
triunghiul V10010B100, B ~, BIOOPIOORcO, V100I0-
B100, iar acesta este mai mic decit triunghiul BIOO-
PIOORcO, B2I, RcOPIOO, BIOOPIOORCcO.

Relatii complementare : trapezul AvOVIOO, VOAV-
100, AvIOOVOI, AvIOOIIOOBO, AvIOOV02, AvOVIOO
este mai mic decft trapezul V10010B100, AvIOOIIOO-
B0, BOPORelOO, BjR,, V100l10B100, iar acesta este
mai mic decit trapezul BOPORelOO, BORclIOO, RcO-
PIOO, BIOOPIOORcO, B2Zr, BOPORelOO.
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din boald s-a transformat in paguba, astfel in imaginea din Fig. 1 se
prezintd o modelare nu numai calitativd, ei si cantitativd a functiei lor
de baza determinante Tn geneza patosistemelor la plante.

Relatia de determinism cauzal existenta Tntre aceste trei Tnsusiri este
intotdeauna de acelasi sens, respectiv o anumitd crestere sau scadere a
patogenitatii exprimatda prin virulentda si agresivitatea agentului patogen
determind o anumitd crestere sau scadere a bolii, care la rindul ei, deter-
mind o anumita crestere sau scadere a pagubei. Asadar, Tntotdeauna schim-
barile dintre cele trei Tnsusiri determinante au acelasi sens matematic-
statistic, iar nivelul lor este o functie complexa dependenta de cantitatea
si intensitatea virulentei si, desigur Tn final, de nivelul de rezistentd a
plantei gazda.

O analizd a complementaritafii acestor nsusiri, asa cum rezultda din
mcdelul din Fig. 1, releva faptul ca recolta este complementara directd a
pagubei, rezistenta este complementard directd a bolii, iar avirulenta este
complementard cu virulenta.

insusirile complementare ocupa Tn raport cu fnsusirile determinante
un spatiu mai mare, concordant cu situatia relatiilor reale existente n
naturd Tntre ele. Acest fapt este ilustrat in modelul conceptual elaborat
printr-o figurd geometricd de trapez a complementarelor, respectiv tra-
pezul avirulentei, trapezul rezistentei si trapezul recoltei (Fig. 1).

intre Tnsusirile complementare exista relatii de sens negativ, respectiv
cind creste una, cealalta scade si invers, iar marimea schimbarii este
intotdeauna echivalentda, respectiv recolta scade cu aceeasi cantitate cu
care creste paguba si invers.

in natrrra, trapezul rezistentei este dominant Tn raport cu triunghiul
sensibilitatii sau al bolii. De asemenea, Tn toate cazurile este dominant si
trapezul recoltei Tn raport cu triunghiul pagubei care ocupa in Fig. 1
cea mai mica suprafata, in timp ce complementara sa directd-recolta, re-
datda prin trapezul recoltei, ocupa cea mai mare suprafata.

Aftit Tn ecosisteme prin selectia naturalda directionald si stabilizatoare
cit si in agroecosisteme prin procesul de ameliorare genetica integrata
ecologic pentru rezistenta la boli, se realizeaza o crestere continua a rezis-
tentei plantelor, respectiv o reducere permanentd a sensibilitatii, deci a
bolii si respectiv a determinantei acesteia — a pagubei, iar acest deziderat
constituie, Tn fondul lui, obiectivul principal al oricarui proces de ameliorare
pentru rezistentd si control integrat al patosistemelor Tn agroecosisteme.

Ca o expresie fireasca a evolutiei Tn naturd, Tn ecosisteme, a interdepen-
dentei si complementaritatii globale a relatiei paguba — recoltd se constata
cd recolta existd Tntotdeauna Tn cantitati mai mari, dominante' in raport
cu paguba. De aceea, Tn modelul conceptual elaborat si prezentat n
Fig. 1, trapezul recoltei ocupd suprafata maxima atit in relatie cu cele-
lalte doud determinante cit si cu determinanta sa directd si celelalte com-
plementare, sugerind nu numai echilibrul dinamic Tn coevolutia interactiu-
nii gazda-patogen din ecosistemele naturale, ci si necesitatea prevenirii
exploziilor patogene in agroecosisteme si instaurarea echilibrului dinamic
balansat Tn interactiunile gazda — patogen [8].
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Mentinerea echilibrului Tn interactiunea gazda-patogen se poate reali-
za prin promovarea a doud categorii de masuri fundamentale integrate
ecologic care sa asigure Tn primul rind : reducerea pas cu pas a cantita-
tilor de inocul infectios Tn teritoriu, a sursei lor de patogenitate, de vi-
rulentd si agresivitate prin masuri de control integrat, si Tn al doilea
rind : cresterea permanentd a rezistentei prin promovarea unui proces de
ameliorare geneticd a rezistentei plantelor la boli, integrat ecologic, prin
care sa se amelioreze balanta echilibrului dinamic care sustine interactiu-
nea gazda — patogen si asigurda o coevolutie dinamica echilibratda intre
o virulenta si patogenitate mai reduse si o0 rezistentd mai Tnaltda, dar fara
extremele imunitate sau sensibilitate, Tn lipsa carora s-ar putea realiza
mentinerea unui echilibru dinamic al interactiunii gazda — patogen la
nivelul limitei pragului economic de daunare.

Cunoasterea acestor procese si relatii prin descifrarea modelului de
reglare homeostatica a echilibrului dinamic natural existent Tn interactiu-
nile gazda-patogen, din ecosisteme, constituie un deziderat suprem i
permanent pentru patologia vegetald modernd. Aplicarea teoriei sistemelor
si a demersului cognitiv de modelare in aprofundarea cunoasterii structurii
si functiilor patcsistemelor naturale si a patosistemelor din agroecosisteme
este de naturd sd grabeasca si sa faciliteze evolutia controlului Tnsusirilor
agronomice si economice ale patosistemelor, a mecanismelor de reglare a
relatiei patologia plantei—ecologia recoltei si a pagubei Tn actualele agro-
ecosisteme.

Cunoasterea complexitatii patosistemelor, a relatiilor structura—func-
tie in conexiunile lor specifice, cu mediul ambiant, presupune fara alterna-
tivd utilizarea tot mai insistentd a modeldrii nu numai ca metodd concreta
de cercetare, ci si ca un principiu general de conceptie si organizare a
demersului stiintific.

Aplicarea modelarii in cercetarea patosistemelor la plante este de na-
turd sa conduca la afirmarea tot mai substantialda a viziunii sistemic—in-
tegraliste Tn cunoasterea patosistemelor, facilitind in prima etapa elabora-
rea unor modele selectiv—generalizate sau partiale care sa permitd stu-
diul componentelor de bazd sau al unor subeomponente ale patosistemelor.
Un interes teoretic si practic special 1l prezintd modelarea proceselor func-
tional-comportamentale ale patosistemelor care pot sa evidentieze deter-
minantele si complementarele, specificul si legitatile relationarii patosis-
teinului intr-un tot conexional, nedezmembrabil cu mediul ecologic res-
pectiv, climatic si tehnologic.

Tendinta care se pare cda se impune ca dominantd Tn cunoasterea
stiintificd contemporand din domeniul biologiei este aceea a modeldrii func-
tional-coinportamentale. Aplicarea modeldrii Tn cercetarea patosistemelor
este substantial atestatda prin faptul ca cele citeva modele partiale ela-
borate Tndeplinesc, in raport cu obiectul modelat, cel putin trei sau patru
dintre urmatoarele functii : descriptivad, explicativa, prospectiva, predictiva,
anticipativa, de optimizare. Cu cit un model indeplineste mai multe dintre
functiile cognitive mentionate, cu atit el este mai eficient si mai adecvat.

Modelarea a fost definita ca o ,,metodda mijlocitda de cunoastere care
consta dintr-un ansamblu de transformari ideale aplicate unui sistem real
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dat — care ca atare este greu sau de loc accesibil intelegerii —1n vederea
aducerii lui la o stare care sa permita Tn continuare efectuarea intregii game
de cercetdri care se impun pentru elucidare” [18].

Utilizarea tot mai frecventa a modeldrii in patologia vegetalda moder-
na ar putea evident facilita urmatoarele : abordarea fenomenelor din pa-
togenezd in complexitatea lor reald folosind calea mijlocita a modelului ;
patrunderea Tn esenta determiuatiilor legice interne ale patogenezei prin
operarea cu constructe mentale teoretice la nivele superioare de generali-
tate si abstractiune ; comunicarea si cointegrarea reciproca dintre patologie,
fiziologie, geneticd, ameliorare si altele, ceea ce poate fi realizat numai
prin transfer de modele teoretice care sa fixeze dependente si legitdti co-
mune unor patosisteme calitativ diferite.

intelegerea tot mai profundd a modeldrii nu numai ca metoda, ci si
ca principiu stiintific si rezultat aplicativ este de naturd sa asigure trecerea
de la fitopatologia descriptivd la o fitopatologie sistemic-integrata, situind
stiinta si practica apararii recoltelor in pas cu dezvoltarea tuturor stiinte-
lor care raspund azi de productia de alimente Tn lume.

2.2. Structura facturilor in determinismul patosistemelor. Tn patogene-
za, interactiunea gazda—patogen este controlatd de doua clase factoriale
fundamentale si diferite : prima este clasa factorilor biologici interni exis-
tenti Tn soi si controlati genetic care se exprima prin tipul de reactie a
gazdei si determind specific o anumita proportie din cuantumul total al
bolii ;

— a doua este clasa factorilor externi sau ecologici, respectiv a facto-
rilor climatici, edafici si tehnologici care se exprima si ei printr-o anumita
proportie specifica si relativ constantd Tn determinismul bolii.

Cunoasterea determinismului bolii, respectiv a masurii Tn care boala
depinde de genotip, respectiv de soi si a masurii Tn care boala depinde
de mediul ecologic, respectiv de mediul climatic, edafic sau tehnologic
reprezintd o caracteristicd a patosistemelor de cel mai mare interes tcoT
retic si aplicativ pentru asezarea pe baze deterministe acontrolului integrat
al patosistemelor.

Utilizind calculul de ecovalenta elaborat de Wricke [25] Tn anali-
za variantei totale a bolii in diferite conditii de mediu se poate estima
simultan ponderea genotipului, a mediului si a interactiunii genotip—mediu
in patogeneza.

Gradul mediu de Tmbolndvire a genotipului, respectiv a tuturor soiu-
rilor care constituie esantionul experimental reprezintd o estimata reald
care exprima fenotipul sau gradul de Tmbolnavire totald Tn conditiile unui
mediu ecologic, respectiv mediul climatic sau tehologic.

Ponderea genotipului in patogeneza in aceste cazuri este egala cu ci-
tul dintre varianta genotipului si varianta genotipului plus varianta me-
diului. Tn mod similar si relativ simplu, aplicind formulele se poate ob-
tine in continuare ponderea mediului si a interactiunii, care apoi se poate
exprima subunitar asa cum a fost obfinutd, sau n procente, efectuind,
pentru fiecare caz separat, produsul cu 100 [17, 19].

Analiza rezultatelor astfel obtinute, care exprimad ponderea genoti-
dului, a mediului si a interactiunii in patogeneza citorva patosisteme la
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F ig. 2. Ponderea factorilor genotip, mediu si interactiunea genotip—mediu
Tn patogeneza citorva patosisleme la Triticum aestivum si Zea mays.

griu si porumb, releva participarea in proportie diferita a genotipului
gazdei la Tmbolndvire. Astfel, Tn cazul patosistemului Triticum aestivum —
Erysiphe graminis f. sp. tritici, participarea genotipului este mare si detine
din totalul bolii o pondere de 85%, in timp ce ponderea mediului si
cea a interactiunii genotip — mediu sint mici, de numai 5%, respectiv
10% (Fig. 2):

Participarea genotipului in geneza patosistemului Triticum aestivum
— Puccinia graminis este de asemenea mare si detine o proportie de 75%,
a interactiunii genotip — mediu este mijlocie, de 24,2% si a mediului
este foarte mica, de numai 0,8%.

Din datele de”nai sus rezultd o concluzie importanta si anume aceea
ca ponderea mare a genotipului in patogeneza celor douda patosisteme
se coreleazd nemijlocit cu gradul de specializare a patogenului din inter-
actiunea gazda — patogen, care este de fapt o Tnsusire complexa a coe-
volutiei gazdd — patogen, exprimatd prin adaptarea reciproca gazdda —
patogen si aparitia treptata mai Tntli probabil a unor mecanisme fine spe-
cializate morfologic si biochimic, de patrundere si Tmbolnavire, controlate
genetic care se exprima in initierea starii de boald si care apoi au devenit
specifice, definind existenta specializarii diferentiale, respectiv a dependen-
tei absolute a patogenului de un anumit soi.

Gradul evoluat de specializare fiziologica sau specializarea diferenti-
ala rasa-soi a patogenului pe o anumita gazda este prezentd la majoritatea
parazitilor obligati sau a biotrofilor. Desigur, specializarea nu este exclusa
nici la alte categorii de patogeni cum siut parazitii cu stadiul de sapro-
fit sau patogenii necrotrofi. Numai ca Tn asemenea cazuri specializarea
este Tntotdeauna mai redusd decit Tn cazul patogenilor biotrofi, iar par-
ticiparea genotipului Tn determinismul bolii este la*rindul ei si ea mai
redusa.
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Ponderea mare a genotipului in patogeneza patosistemelor de tip bio-
trof contine Tn sine posibilitatea controlului acestor patosisteme pe calea
ameliordrii genetice a soiurilor pentru rezistentd la boli, iar acest fapt
este dovedit Tn prezent prin existenta in practica a unui numar foarte mare
de soiuri de griu rezistente si foarte rezistente fatd de aproape toate viru-
lentele de Puccinid si Erysiphe, prezente in arealul de culturd a griului
din tara noastra si din Tntreaga lume [4, 22].

O situatie opusa acesteia 0 prezintd patosistemele cauzate de patogenii
necrotrofi care au un grad de specializare mai redirs si care sint inca ne-
diferentiati fiziologic si deci nespecializati Tn relatie cu un anumit soi.
Ponderea majord Tn determinismul patogenezei la acest tip de patosiste-
me o detine, In cele mai numeroase cazuri, mediul. La astfel de patosis-
teme cum sint Triticum aestivum — Fusarium sp. sau Zca mays — Fu-
sarium sp., Triticum aestivum — Rhizoctonia sp., si altele, ponderea me-
diului Tn determinismul bolii detine o proportie majora cuprinsa intre
60—70%, ponderea genotipului detine o proportie de 20—30%, iar inter-
actiunea genotip — mediu detine o pondere in determinismul bolii ceva
mai micad si cuprinsa intre 10—15% (Fig. 2).

Acest tip de patosisteme, care prezinta Tn patogeneza o ecovalenta
sau 0 dependenta maxima fata de mediu si un control genetic redus,
sint caracteristic determinate de patogenii necrotrofi.

Ponderea micd a participarii genotipului Tn geneza patosistemelor de
tip necrotrof sustine faptul cd si posibilitatea controlului genetic la acest
tip de patosisteme este mica si deci limitatd, fara o perspectiva practi-
ca actuald, eficientd si suficienta.

in aceste cazuri, In care ecovalenta sau ponderea mediului este deter-
minantd sau majord, se impune cercetarea acestei sfere de determinism,
aprofundarea cunoasterii factorilor externi Tn care se deruleaza patogeneza
prin stabilirea ponderii actiunilor si interactiunilor ecovalentci climatice
sau tehnologice si, desigur, fundamentarea pe aceastd baza a tehnologiilor
integrate de control al patosistemelor in cadrul agroeccsistemelor.

Corelind valoarea ponderii factorilor implicati Tn geneza patosistemelor
cu tipul de actiune al patogenului asupra gazdei, care Tn acelasi timp
este o functie a gradului de specializare specificd a patogenului, se poate
afirma ca marea majoritate a patogenilor bictrofi cu grad evoluat de spe-
cializare prin mecanismele lor interne specifice determind o pondere ma-
jord a genotipului Tn patogeneza si o pondere minord a mediului si a
interactiunii genotip — mediu. Contrar acestui tip, se constatd cd marea
majoritate a patogenilor necrotrofi nespecializati, care posedd mecanismele
lor adecvate de patogenitate prin patotoxine si care inhibd sau depdsesc
mecanismele genetice de aparare prin aceste patotoxine, formeaza pato-
sisteme de tip necrotrof, caracterizate Tn patogeneza printr-o pondere
majord a mediului, iar genotipul si interactiunea genotip — mediu detin
o pondere minora (Fig. 2).

Patogenii necrotrofi care sint paraziti cu stadiul de saprofit, specia-
lizati fiziologic intermediar, determina Tn patogeneza o pondere interme-
diarda a factorilor, in care proportia genotipului, a mediului si a interactiu-
nii este reflectatda prin valori relativ apropiate si variabile in functie de
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nivelul de specializare a patogenului. Tn cursul coevolutiei patogen — gaz-
da, unii patogeni din aceasta categorie au Tnregistrat un grad relativ mai
evoluat de specializare, asa cum este patogenul Helminthosporium maydis.
Dar acest tip de specializare a fost citoplasmatic androsteril si nu fiziolo-
gic diferential rasd — soi [8, 13, 22]. De asemenea, este bine cunoscut
un grad de specializare evoluat, dar nediferential rasa — soi si in cazul
patogenului Helminthosporium victoriae, a cdrui virulentd specifica a fost
datda de prezenta Tn patogenezda a unei patotoxine denumitd victorina,
fatd de care soiul de gazda de ovdaz Victoria a manifestat o sensibilitate
extrema, fTnsusire controlatd de o genda pleiotropd pentru rezistenta la
Puccinid coronata, si nu de o gend specificd prezentd in cazurile de spe-
cializare diferentiald rasd — soi.

2.3. Unele aspecte privind taxonomia anatomo-morfologica a pato-
genilor si taxonomia fTiziopatogena. Fenomenul obiectiv de exprimare di-
ferita si extrema a efectelor de patosistem Tn patogenezad, cu ponderea
majord a genotipului, Tnsusire corelata semnificativ cu tipul de actiune
a patogenilor biotrofi si cu ponderea majorda a mediului si a interactiunii
genotip — mediu, Tnsusire corelatd semnificativ cu tipul de actiune a pato-
genilor necrotrofi, constituie o caracteristica functionald, fundamentalad si
stabila a parazitilor la plante, care a sugerat posibilitatea unei grupari
noi a patogenilor in clase diferite de actiune fiziopatogena, pe baza ca-
racterelor genetice exprimate diferentiat in initierea si determinismul pa-
tosistemelor.

O analiza globala a celor circa 135 specii patogene, prezente Tn etapa
actuala n structura pagubei intr-o proportie variabila Tn agroecosistemele
de cereale si porumb, aratd ca acestia se grupeazda pe clase fiziopatogene
fundamentale, in proportii de 48 paraziti in clasa patogenilor biotrofi si
87 paraziti in clasa patogenilor necrotrofi. Din aceastd ultima clasa circa
40 patogeni sint specializati intermediar spre evoluat, dar fara rase dife-
rentiale specifice pentru un anumit soi. Fenomenul in sine reprezinta un
deosebit interes stiintific si desigur agronomic aplicativ, coreliudu-se echi-
valent cu anumite metode de control specifice si definind posibilitatea in-
tegrarii echivalente a controlului patosistemelor.

— Clasa patogenilor biotrofi. Analiza istoricd a prezentei In patogeneza
a patogenilor din cele doud clase, biotrofi si necrotrofi, releva citeva as-
pecte teoretice si aplicative importante. Se pare cda cei mai vechi patogeni
la plante sint patogenii biotrofi; ei arr fost descrisi cu citeva mii de ani
in urma si posibil sa fi coexistat Tn ecosistemele naturale cu zeci de mii
de ani Tn urma. Coexistenta patogen — gazdd pe o duratd de timp atit
de Tndelungata a putut determina un nivel de adaptare reciprocd gazda —
patogen deosebit de evoluat Tneft pe masurda ce s-a diversificat gazda,
s-a diversificat si patogenul, conducind la aparitia raselor fiziologice spe-
cializate prin echivalenta pe soiurile care au existat sau care existd astazi
in culturd. Probabil ca pe aceasta cale a aparut specializarea fiziologica
diferentialda, care exprima un grad total de dependentd a rasei patogene
de un anumit soi al plantei gazdda pe care s-a format, iar in determinis-
mul bolii ponderea majord desigrrr o detine genotipul, procesul in sine
fiind calitativ si specific. Tn etapa actuald, din aceastd clasa fac parte
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patogenii potentiali deosebit de pagubitori ea: Puccinid graminis, Puccinid

slriiformis, Puccinid reconditu,
tici si multi altii (Tabel 1).

Tilletid iritici,

Ustildgo nuda, Ustilago tri-

Tabel 1

Gruparea prineipalllor patogeni prezenti pe griu, orez, orz, secarii, ovaz tl porumb in iuncte
de aetiunea lor flziopatogend

A. Patogeni biotrofi cu specializare fiziologica diferentiala rasa-soi

Denumirea gazdei si

I. GRTU — Triticum estivum

Puccinia recondita

Puccinia striiformis

Puccinia graminis

Erysiphe graminis f. sp. tritici

Tilletia caries f. s. tritici

Tilletia foetida

Tilletia intermedia

Tilletia triticoides

Tilletia controversa

Ustilago tritici

Urocystis tritici

Virusul mozaicului striat al orzului (barley
stripe mosaic virus)

Virusul mozaicului striat al griului (wheat
stripe mosaic virus)

Virusul piticirii galbene a griului (wheat
yellow dwarf virus)

Micoplasma piticirii galbene a griului (wheat
yellow dwarf mycoplasma)

Il. OREZ — Oryza sativa

Xanthomonas oryzae

Tilletia horida

Virusul piticirii galbene a orezului (rice
yellow dwarf virus)

Micoplasma piticirii galbene a orezului
(rice yellow dwarf mycoplasma)

I1l. ORZ — Hordeum vulgare

Puccinia hordei

Puccinia graminis f. sp. hordei

Tilletia pancici

Erysiphe graminis f. sp. hordei

Ustilago nuda

Ustilago nigra

Ustilago hordei

Virusul piticirii galbene a orzului
yellow d-warf virus)

Micoplasma piticirii galbene a orzului (bar-
ley yellow dwarf mycoplasma)

(barley

a patogenului

IV. SECARA — Secale cereale
Puccinia dispersa
Puccinia graminis f. sp. secalis

Puccinia striiformis f. sp.

Ustilago nuda

Uromyces occulata

Erysiphe graminis f. sp. secalis

Virusul piticirii galbene a secarei (rye yellow
dwarf virus)

Micoplasma piticirii galbene a
yellow dwarf mycoplasma)

secalis

secarei (rye

V. OVAZ — Avena sativa

Puccinia graminis f. sp. avenae
Puccinia coronata f. sp. avenae
Ustilago avenae
Ustilago kolleri

Virusul piticirii galbene a ovdzului (oatyellow
dwarf virus)

Micoplasma piticirii galbene a ovazului
yellow dwarf mycoplasma)

(oat

Vl. PORUMB

Puccinia sorghi

Uromyces zeae

Ustilago zeae

Sorosporium holci-sorghi

Virusul mozaicului comun (common mosaic
virus)

Virusul nanismului porumbului (corn stunt
virus)

Micoplasma piticirii galbene a porumbului
(corn yellow dwarf mycoplasma)

— Zea mays
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B. Patogeni necrotrofi cu specializare fiziologicad intermediard si incipientd

Denumirea gazdei si a patogenului

I. GRIU — Triticum aestivum
Septoria tritici

Septoria nodorum
Cercosporella herpotrichoides
Ophiobolus graminis
Helminthosporium sativum
Helminthosporium tritici
Fusarium graminearum
Fusarium avenaceum
Fusarium culmorum
Fusarium moniliforme
Fusarium nivale

Alternaria triticina
Rhizoctonia solani
Colletotrichum graminicolum
Cephalosporium sp.

Phoma triticina

Curvularia sp.
Macrophomina sp.

Pythium sp.

Claviceps purpurea

Il. OREZ — Oryza sativa
Helminthosporium oryzae
Helminthosporium sativum
Cercospora oryzae
Leptosphaeria salvini
Fusarium moniliforme
Fusarium roseum f. cerealis
Rhizoctonia oryzae
Pelicullaria filamentosa
Sclerotium rolphsii
Piricularia oryzae

11J. ORZ ~ Hordeum vulgare
Helminthosporium sativum
Helminthosporium terres
Rhynchosporium secalis
Septoria paserinii

Septoria nodorum
Helminthosporium gramineum
Fusarium graminearum
Fusarium avenaceum
Fusarium culmorum
Fusarium moniliforme
Fusarium nivale
Rhizoctonia solani

Phoma glomerata
Sclerospora macrospora

IV. SECARA — Secate cereale

. Septoria secalis

Rhynchosporium secalis
Colletotrichum graminicolum
Ophiobolus sp.
Cercosporella sp.
Xanthomonas translucens
F'usarium nivale

Fusarium graminearum
F'usarium moniliforme
Fusarium culmorum
Rhizoctonia sp.

Claviceps purpurea

V. OVAZ — Avena sativa
Helminthosporium avenae
Septoria avenae
Ophiobolus sp.
Cercosporella sp.

Fusarium sp.

Fusarium nivale
Pseudomonas sp.
Rhizoctonia sp.

VI. PORUMB - Zea mays
Helminthosporium maydis
Helminthosporium turcicum
Helminthosporium carbonum
Nigrospora oryzae
Diplopodia zeae
Cercospora zea-inaydis
Septoria zeae
Phytophthora sp.

F,rwinia chrysanthemi
Pseudomonas sp.
Dinemasporium graminum
Fusarium graminearum
F'usarium moniliforme
Fusarium culmorum
Rhizoctonia zeae
Curvularia lunata
Hycosphaerella zeicola
Alternaria alternata
Phyllosticta zeae
Macrophomina phaseolina
Pythium sp.

Rhizopus nigricans
Pénicillium sp.

(cont.)

— Clasa patogenilor necrotrofi prezintd doud nivele relative de specia-
lizare : intermediar si incipient. Dintre patogenii specializati intermediar
fac parte fungii care cauzeaza patarile sau arsurile la cereale si porumb,
ca Helminthosporium sp., Septoria sp., Alternaria sp., Colletotrichum sp.
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si altii [20] (v. si Tabelul 1). Acestia ar fi putut coexista Tn ecosistemele
naturale cu citeva mii de ani in urmad, Tnsd au fost semnalati ca prezen-
te patogene numai cu citeva secole in urma si s-au manifestat pagubitor
mai cu seama de la Tnceputul secolului nostru si continua si Tn prezent.
Specializarea lor fiziologica este mai putin evoluata decit a patogenilor
biotrofi, desi la unii dintre ei au fost semnalate rase fiziologice speciali-
zate citoplasmatic, ca rasa T la Helminthosporium maydis sau rase spe-
cializate prin patotoxina vietorina la Helminthosporium victoriae, insd la
majoritatea acestora cum sint: Septoria, Cercosporella, specializarea este
mediferentiald mai putin evoluatd, iar patogenii depind deci de soi intr-o
masurd mai micd decit patogenii biotrofi.

Patogenii necrotrofi cu specializare incipientd sau parazitii de debili-
tare detin o prezenta relativ mai recentd Tn patogeneza, desi unii dintre
ei au fost descrisi ca patogeni Tnca din secolul trecut, ca Fusarium sp.
si apoi Rhizoctonia, Mycosphacrella si altii, Tnsd in mod cert se poate afir-
ma cd marea majoritate a patogenilor necrotrofi si Tn primul rind patogenii
din genul Fusarium s-au adaptat ca patogeni problema pe cerealele pa-
ioase si au cauzat epidemii cu pagube de mari proportii in Europa Cen-
trala, America Centrald si Brazilia, numai pe parcursul ultimelor doua
decenii, mai exact Tneepind din 1969 si 1970 [11, 15, 20, 21].

Fiind relativ noi Tn patogeneza, nici unul din patogenii necrotrofi
la cereale nu prezintd rase patogene fiziologic diferentiale si, astfel, ei
ese comporta ca patogeni putin specializati, necrotrofi nespecifici si cu tip
de reactie cantitativa. Astfel, dependenta patogenului de un anumit soi
seste redusa si, Tn consecintd, este redusd si ponderea genotipului gazda
in determinismul bolii. Intensitatea bolii la patogenii necrotrofi depinde
intr-o mare masiira de conditiile de mediu nefavorabile pentru planta
gazda, care determina o stare de debilitare a plantelor, De aceea, ponderea
majorda Tn determinismul patosistemelor revine mediului si interactiunii
genotip — mediu pentru toti patogenii necrotrofi Tnscrisi in Tabelul 1.

intrueit numeroase specii patogene neerotrofe au fost cunoscute ca
saprofite care trdiesc si se inmultesc pe substratul vegetal din sol, men-
tionam ca gradul lor de specializare este primar, deoarece multi dintre
acestia sint doar paraziti de debilitare, adica ei traiesc si se Tnmultesc
in stadiul de saprofit pe substratul organic vegetal mort din sol, de unde
Trec ca patogeni pe plante numai in anumite conditii, Tn care plantele
inregistreaza o anumita stare de stres f iziologic ; asa sint speciile patogene
«de Alternaria, Rhizoctonia, Phoma, Macrophomina si altele.

in cazul parazitilor din genul Fusarium se pare ca exista populatii
dominant patogene care prezinta un anumit grad incipient de specia-
lizare si care au determinat evident o crestere semnificativd a virulentei
si agresivitatii patogenului in relatie cu gazdele lor actuale care au deve-
nit si ele mai sensibile.

Asadar, cresterea potentialului patogen a putut fi pusd in evidenta
numai prin cresterea sensibilitatii gazdei si, deci, pe aceasta baza ar
putea fi explicat noul statut din coevolutia dinamicda gazda — patogen
mcomponente ale patosistemelor: Triticum aestivum — Fusarium sp., Zeci
mays — Fusarium sp., Hordeum vulgare — Fusarium sp., Avena saliva
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— Fusarium sp., Medicago sativa — Fusarium sp., Phaseolus vulgaris
— Fusarium sp., Linum usitatissimum — Fusarium sp. si altele care au
devenit o permanenta extrem de pagubitoare Tn agroecosistemele actuale.

in relatia patogen — gazda, spre exemplu la patosistemul Zea mays
— Fusarium sp., la stiuletii de porumb a fost pusa in evidenta o pondere
a genotipului mai mare decit la acelasi patosistem prezent pe tulpina de
porumb, iar acest fapt evidentiaza existenta unui anumit grad de specia-
lizare fiziologicd, organoirofa, ce nu este Tncd diferentiald si este nespeci-
fica si cantitativda (11, 13—15].

in cadrul genului Fusarium s-a mai pus in evidentd o variabilitate
patogend accentuata si semnificativd a speciilor, Tn relatie cu anumite
genuri sau specii de planta gazda, atunci cind specia patogena a fost izo-
latd de pe griu, porumb, in, fasole, lucernd, cartofi si testata pe griu sau
porumb. De exemplu, speciile de Fusarium izolate de pe griu au prezen-
tat pe porumb un potential patogen mai mare decit aceleasi specii izolate
de pe porumb. Aceasta insusire, in relatie cu sistemul de agriculturda cerea-
lier care se practicd, subliniazd importanta aplicativda majord, pe care o
reprezinta astdzi patogenii necrotrofi.

De asemenea, au fost puse in evidentd diferente semnificative de po-
tential patogen prin testarea speciilor de Fusarium ca: F. graminearum,
F. moniliforme, F. culmorum si F. avenaceum pe linii homozigote si hi-
brizi de porumb rezistenti si sensibili. Variabilitatea virulentei acestor
specii nu este influentatd semnificativ de virsta plantei si de cantitatea de
inocul infectios ajunsa pe plantd in perioada de vegetatie. S-a stabilit astfel
cd la cantitatea de inocul prezentd Tn agroecosistemele de Zea mays pier-
derea medie a fost de 8%, la cantitatea de ,,n” de inocul pierderea a
fost de 38%, iar la cantitatea de inocul de 11 ,,n” pierderea a crescut
la 64% [9, 12, 13].

2.4. Determinismul patosistemelor si integrarea echivalenta a meto-
delor de control. in etapa actuald, cerealele in lume se cultivd pe aproape
900 milioane de hectare, iar Tn agroecosistemele de griu, orez, porumb,
orz, ovaz, secarda, trestie de zahar, sorg, mei si altele sint prezenti per-
manent citeva sute de agenti patogeni, dintre care ,,citeva zeci” cauzeaza
pagube mari si foarte mari, mai ales in tarile cu o agricultura traditionala.

in acest context, problema promovarii unor noi strategii in prevenirea
imbolnavirilor si recuperarea in plus a numai citorva procente din pierde-
rile de recoltd curente, care pot sa reprezinte real citeva milioane de tone
de cereale, ar putea asigura pfinea pe un an pentru mai multe milioane de
oameni, iar acest fapt ar putea constitui nu numai o contributie a cer-
cetarii la dezvoltarea stiintei si a productiei, ci si 0 nobild misiune umana
de a participa efectiv la combaterea foametei in lume.

O evaluare generald a pierderilor potentiale si reale in agroecosistemele
de griu si orz releva faptul ca fara o aplicare efectivda a masurilor de
control integrat al patosistemelor, productiile realizate ar fi foarte mici
si neeficiente economic. Dacd nu s-ar aplica masuri de control, potentia-
lul distructiv al patogenilor s-ar exprima printr-o proportie de pierderi
de recolta cuprinsd intre 50—80% (Tabel 2).
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Tabel 2

Clasele de patogeni la griu, orz, secard si ovdz, pierderile potentiale si reale, precum si efiea-
cltatea metodelor de control \

L~ - R -
> g =t Metoda de contr. si eficacitatea ei
= = T O :
— © o o= ﬂ
S5 S o = Q
: =5= o . no Kk
Clasa de patogeni S < et X 0 ° %
=359 o & on 'Sc 4 Wi H
T © U(_ .
L - Q !
o © = L x ) % /| 0
[ o an alu, £ 0

A. Patogeni biotrofi sau paraziti ob-

ligati cu specializare fiziologica di-
ferentiald rasa-soi 10-80 2-10 + ++ + - ++ +

B.l. Patogeni necrotrofi sau paraziti

facultativi cu specializare fiziolo-

gicad intermediara 15-50 5-15 + + + + + o+ + 4+
B.lIl. Patogeni necrotrofi sau paraziti
de debilitare cu specializare fizio-
logicd incipientd 20-70 10-30 — + + + o+ 4+ o+
* — Nesemnificativa. + 4- Eficace si eficientd,
+ Partiald. + + + Totald si eficienta.

in practica, pagubele actuale reale la griu si orz sint Tnca destul de
mari si se poate mentiona cd patogenii necrotrofi incipient specializafi
ca Fusarium sp., Rhizoctonia sp. si altii se exprima ca cei mai pagubitori,
cauzind pierderi medii anuale de pind la 30% din recolta potentiald, iar
patogenii Septoria, Helminthosporium, Alternaria ca patogeni necrotrofi
intermediar specializati cauzeaza pagube medii de pinda la 15%.

O situatie generald ceva mai favorabilda de echilibru Tn agroecosisteme
-0 prezinta clasa patogenilor biotrofi care Tn etapa actuald la griu sint
bine controlati prin cultivarea soiurilor rezistente fata de Puccinia gra-
minis, Puccinia recondita, Puccinia striiformis si Erysiphe sp., iar ca ur-
mare pagubele cauzate de acestia sint relativ mai mici si cuprinse intre
numai 2—3% (Tabel 2).

Metoda genetica -de control al patosistcmclor. O analiza a eficacitatii
metodelor clasice de control, care ar putea fi eficient utilizate Tn practica
in etapa actuald, releid cu prioritate faptul ca cea mai avantajoasa me-
todd de control, evaluata la un curs de revenire de 1 la 100 sau mai
mult este metoda genetica de control, care reprezinta Tn fond o metoda
biologicd de control al bolilor care este antientropica si nepoluanta si con-
troleaza total si eficient clasa patogenilor biotrofi, controleaza cu o efica-
citate partiald clasa patogenilor necrotrofi intermediar specializati si cu
o eficacitate mai redusa, limitatd si uneori nesemnificativa clasa patoge-
nilor necrotrofi cu specializare incipienta (Tabel 2).

Metoda agrotehnica sau tehnologica de control al patosistemelor. Reglarea
specifica a factorilor de vegetatie constituie un mijloc de combatere foar-
te eficient economic, dar inca insuficient pentru a asigura o eficacitate
corespunzatoare. Pinda in prezent se cunosc doar citiva patogeni care ar
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putea fi controlati total si eficient, cum sint: Tilletia controversa care
cauzeaza malura pitica a griului, Mycoplasma care cauzeaza piticirea gal-
bena a griului, orzului, ovazului si secarei si, Tn masurd eficientd, dar
nu totald, Cercosporella, Ophiobolus, Rhizoctonia si Fusarium care cauzeazd
bolile de colet la cereale.

in etapa actuald, Tn care existd iii teritoriu constituit fondul infectios
patogen, ca o componentd inseparabild de sol si plantd, posibilitdtile teh-
nologice de control prin reglarea concreta a unor factori de vegetatie ca :
nutritia, densitatea plantelor, epoca de semanat, rotatia, strategia ampla-
sarii teritoriale a soiurilor si altii Tn relatie directd cu o anumitda boala
pot fi determinate sau stabilite cantitativ prin experimentare, De aceea,
interesul pentru aceasta metoda care nu ocazioneaza cheltuieli suplimen-
tare continuda sd creasca in controlul patosistemelor necrotrofe cu ecova-
lenta majora a mediului si a interactiunii genotip — mediu Tn determi-
nismul bolii.

Succese importante Tn acest domeniu au fost obtinute Tn controlul
unor patosisteme ca Triticum aesticum — Mycoplasma sp., folosind metoda
de prognozad ecologica a bolii care a fost elaboratd prin evaluarea relatiei
dintre sursa de infectie si evolutia temperaturii si a precipitatiilor sub
forma unor ecuatii de regresie care, aplicate in predictie, au asigurat re-
glarea optima a datei semanatului n anumite conditii concrete, contro-
Iind eficient boala [7, 10].

Metoda biologica de control prin utilizarea antagonistilor sau bioprepara-
telor. Tncd nu este suficient de perfectionata si de aceea Tnca nu poate
fi aplicatd Tn practicd, in mod eficient. Potentialul de control al antago-
nistilor in aceasta etapa a fost estimat ca nesemnificativ pentru patogenii
biotrofi si partial eficient pentru patogenii necrotrofi mai putin speciali-
zati ca Fusarium la cereale si altii.

O evaluare globala a eficacitatii celor patru metode de control al
patosistemelor nepoluante si cu cea mai Tnalta eficienta economica Tn pre-
venirea infectiilor releva concluzii de interes major Tn etapa actuald si
in prespectiva pentru asigurarea recoltelor mari si stabile. Dintre acestea
numai metoda genetica controleaza total si eficient citiva patogeni bio-
trofi importanti pentru cultura cerealelor ca Puccinia sp., Erysiphe sp.
De asemenea, metoda agrotehnica controleaza eficient numai citiva pato-
geni care se transmit exclusiv sau dominant prin sol ca Tilletia contro-
versa, Cercosporella, Rhizoctonia, Mycoplasma la cereale si altele.

Tnsd nici una dintre aceste metode clasice sau moderne nu controleaza
cu o eficacitate suficientd patogenii necrotrofi ca Fusarium, Rhizoctonia
si altii si pe cei necrotrofi mai specializati ca Septoria, Helminthosporium,
Alternaria si altii care se manifestd deosebit de pdgubitor cauzind im-
preund cu Fusarium sp. pierderi reale medii de peste 30—40% sau mai
mult.

in etapa actuald cu soiurile de griu zonate Tn practica pe fondul unei
rotatii fitosanitare minime de trei ani griu—porumb—soia sau fasole si
aplicarea integrata a metodelor clasice de control in functie de sursa in-
fectioasa, pot fi asigurate nivele medii de recoltd de circa 5 t/ha cu un.
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consum redus energetiC de cir- FUTARIUZA STIULLTELUI  FRINGAREA S! CASEREA TULPINI!
ca lOOO Mcallt §| cu o eflClen;é porriru esantionul 1 ¢ ' pentru esantionul 2
economica ridicata (Fig. 3).

Tn zonele cu climat umed,
din Transilvania si din nordul

tarii, unde bolile de griu se ma- GXU 1516 M6 Ca17(2 15624 Ms204
nlfeSta cu o CapaCItate dIStrUC_ fUZAR-JOZA TULPINII FRINGEREASt CADEREA TULPINII
tiva maximé, nivele de recolta pentru esantionul 3 pentru esantionul 4

peste limitele enuntate mai sus
nu au putut fi realizate decit
utilizind metoda chimica de com-

batere prin integrarea acesteia in- G0 MO M& C7Q 1210 Ma20
tr-un sistem intensiv de tehnolo-
gic, cu o rotatie minimd de 3 LECH\DA o _
ani si soiuri intensive la care EzS23geap  iJ Mjinteractivne L Umeaiu
s-au aplicat pe baza de averti- p.g 3 Ponderea genotipului si a mediului fi in_
zare Un numar de doua trata- teractiunea genotip mediu Tn patosistemul Zea mays
mente cu fungicide selective ne- ’ ium sp. é
poluante. "
Folosindu-se amestecurile de fungicide adecvate si avertizarea, au
fost controlati, intr-un mod total si eficient, toti patogenii problema pre-
zenti Tn cultura. Aplicind preventiv si corect tratamentele, s-a realizat
0 stare de sdndtate optimd a plantelor, mentinindu-se verzi spicul si ulti-
mele 3—4 frunze, apte pentru o asimilatie neintreruptd care a asigurat
o umplere completda a boabelor pina la maturitatea fiziologica normala.
Se poate mentiona ca starea de sanatate ,libera de bolii’ realizata prin
utilizarea fungicidelor a pus soiul Tn situatie de exprimare integralda a
potentialului sau biologic de productie, realizindu-se nivele medii multi-
anuale de recoltd de 8,2 t/ha Tn conditii fara irigare, iar in anii foarte
favorabili culturii griului la citeva soiuri au fost obtinute 9—10 t/ha [12].

Consumul cel mai redus de energie, de numai 667 Mcal/t si eficienta
economica maxima au fost realizate desigur la recolta medie multianuala
de 8,2 t/ha, fapt care releva o'concluzie esentialda ca cea mai Tnalta efi-
cientd pentru griu se poate obtine Tn conditiile in care pe fondul tehnolo-
giei clasice si al efectelor traditionale favorabile ale rotatiei au fost uti-
lizati Tn optim cei mai intensivi factori de productie pentru griu : soiul,
nutritia si fungicidele.

Metoda chimica de combatere a bolilor cu toate neajunsurile pe care
le are privind : consumul mare de energie pe care il ocazioneaza ; posibila
aparitie a raselor de patogeni, rezistente la fungicid ; un grad de poluare
inca elevat, in cazul unor fungicide neevoluate, ea prezinta totusi unele
avantaje certe, care se exprima ferm printr-o : eficacitate totalda in con-
trolul multiplu al tuturor patogenilor prezenti ; un spor de recoltd maxim
care poate sa ajunga la 1—2 t/ha, si eficienta economica semnificativa
cu o conversie a cheltuielilor de la cel putin 1la 5si 1la 6 pina la 1
la 10.

2 — Biologia 2/1989
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Analiza balansatd a metodei Tinclind spre avantajele ei si conferd
metodei chimice o clasd unica si anume aceea de a fi singura in etapa
actuala care poate pune in valoare integral potentialul biologic de recol-
ta al soiului si obtinerea de productii maxime la un grad de eficienta
economicd maxima.

Problema utilizarii agronomice a metodei chimice de control consti-
tuie un criteriu al gradului de intensivitate a tehnologiei de cultura, as-
pect Tn relatie directd cu posibilitatea resurselor de investitie Tn productia
de griu, decizie practicd ce trebuie armonizata cu principiul efectelor
economice maxime, care atestda cd cea mai eficienta recoltd de griu, ener-
getic si valoric, se poate obtine in cele mai intensive conditii de cul-
tura [12].

Prin utilizarea fungicidelor nepoluante se creeaza conditii de expri-
mare integrald a capacitdtii de productie a soiurilor, valorificindu-se la un
nivel superior toti ceilalti factori intensivi de productie, intre care esen-
tiali sint soiul, solul si fondul de elemente nutritive.

Genotipul, mediul si interactiunea genotip — mediu se manifesta
cu o variabilitate specificda Tn determinismul fiecarei boli; fenomenul, fi-
ind obiectiv si legic, presupune folosirea in combatere in mod adecvat si
simultan a uneia sau mai multor metode clasice de control in raport echi-
valent cu ponderea factorilor implicati in determinismul bolii pentru ca
astfel sa se poatd obtine o eficacitate agronomica si o eficientd econo-
micd maxime.

Proportia concreta in care ar trebui folosita fiecare metoda clasica
de control este datd de valoarea efectivd pe care o detine genotipul, me-
diul si interactiunea genotip — mediu Tn determinismul patosistemului.

O acoperire completda a suprafetei- sferei factorilor de determinism
cu aceea a metodelor clasice de control va putea conduce la o eficacitate
agronomica si o eficienfa economicda maxime.

Spre exemplu, in prezent in practicd patosistemul Triticum aestivum —
Erysiphe graminis f. sp. tritici, in determinismul cdruia genotipul parti-
cipa Tn proportie de 85%, s-ar putea controla prin cultivarea in productie
a unui soi de griu cu gene de rezistenta verticald, avind un tip de rezis-
tentd wverticald echivalentd prin care sa asigure proportia de cel putin
85% plante protejate prin genele de rezistentd Tmpotriva bolii. Tn acest
caz, sfera metodei genetice de control aplicatd in practica, prin cultivarea
soiului rezistent, a acoperit integral sfera ponderii genotipului de 85%
n determinismul bolii. Astfel, fenomenul de echivalentd realizat intre de-
terminismul genetic al bolii si capacitatea metodei genetice de control
se exprima printr-o eficacitate agronomica totala si o eficientd economica
maxima.

Exemplul de mai sus coincide si deci poate fi reprezentativ pentru
aproape toate cazurile de patosisteme biotrofe, care ar putea fi contro-
late eficient prin metoda geneticd si nu ar mai presupune o altd metoda
de control.

O situatie fenomenala diferitd de aceea descrisa mai sus o0 prezintd
controlul patosistemelor de tip necrotrof cum ar fi patosistemul Triticum
aestivum — Fusarium graminearum, care este caracterizat printr-o structu-
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ra a determinismului bolii specificd de participare a genotipului in pro-
portie de 20%, a mediului de 65% si a interactiunii genotip — mediu
de 15% (Fig. 2).

In acest caz, utilizarea soiurilor ,rezistente” nu poate acoperi decit
0 proportie echivalentd genotipului, respectiv 20% din cerintele contro-
lului. Deoarece ponderea majorda de 65% 1n geneza acestui patosistem o
detine mediul climatic si tehnologic, acest fapt presupune ca in mod echi-
valent in control sd fie aplicate metode agrotehnice sau tehnologice care sa
determine Tntreruperea actiunilor factoriale favorabile bolii, care apoi sa
conducd la intreruperea patogenezei si sd previnda paguba.

La rindul ei, interventia cantitativa prin metodele tehnologice presu-
pune masurarea sau etalonarea actiunilor si interactiunilor bolii in relatie
cu nutritia, densitatea, data semanatului si cunoasterea potentialului Tn-
sumat al eficacitatii acestora Tn controlul bolii care de asemenea aplicate
nu acopera decit partial sfera ponderii mediului, deoarece mediul partici-
pa si prin actiunea factorilor cronologici, climatici si altii care de asemenea
ar putea fi acoperiti apoi prin metode ecologice de control.

Cum acestea sint Tnca insuficient cunoscute, pentru marea majoritate
a patosistemelor de tip necrotrof, ponderea factoriala a mediului si a inter-
actiunilor neacoperitda prin metode tehnologice sau ecologice se impune
sa fie acoperita prin utilizarea unei metode complementare si eficiente cum
ar fi utilizarea fungicidelor.

Asadar, pentru obfinerea unei eficacitdti agronomice optime si a unei
eficiente economice maxime in controlul patosistemului de tip necrotrof
Triticum aestivum — Fusarium sp., a fost aplicata calea genetica, aceea
tehnologica si apoi calea chimicd Tn proportii echivalente cu ponderea
factorilor genotip, mediu si interactiune, prezenti in patogeneza, fundamen-
tindu-se pe baze stiintifice tipul si proportia metodelor echivalente si
necesare pentru un control integrat cu o eficacitate si eficientd economica
maxime.

Pornind de la conceptul de control integrat ca de la o cerintd re-
cunoscuta, formulata si definitd, este necesar sa se sublinieze caracterul
obiectiv determinant al metodelor clasice, genetice, agrotehnice, ecologice
si chimice de control utilizate, Tn raport stiintific fundamentat si in echi-
valentd cu proportiile genotipului, mediului si interactiunii genotip —
mediu, prezente in geneza patosistemelor.

Desigur, in lucrarea de fatd nu ne-am propus sa abordam vasta
problematica a integrarii metodelor clasice de combatere n controlul pa-
tosistemelor. De aceea, prin modelele analizate am Tncercat sd sugeram
doar caracterul obiectiv legic, concret si cauzal determinat al utilizarii
oricarei metode clasice de control si sd relevam in acelasi timp marile
posibilitati aplicative de a perfectiona pe aceasta baza eficacitatea si efi-
cienta generala a controlului integrat al bolilor [1]. De asemenea, am
subliniat, Tn acest context, eficacitatea totalda a metodei genetice in con-
trolul patosistemelor biotrofe si limitele acestei metode in controlul pa-
tosistemelor necrotrofe.

Relevind coexistenta in naturda a celor doud clase extreme de sisteme
patogene : patosistemele de tip biotrof cauzate de patogeni specializati
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diferential si patosisteinele de
tip necrotrof cauzate de pato-
geni cu stadiul de specializare
mai putin evoluat, se impune
sublinierea cfitorva principii de
baza Tn abordarea conceptuald
si aplicativd a controlului inte-
grat.

Patosistemele biotrofe fiind
controlate genetic in proportie
majord, Tncepind cu faza de ini-
tiere a bolii si pe Tntreg parcur-
sul coevolutiei, asa cum a fost
stabilit de catre numerosi cer-

iSrW u DE CULTURA MONOCULTURA  RCT.FASOLE-GRIU-PORUMB o . .

TEHNOLOGIA CLASICA INTENSIVA CLASICA INTENSIVA cetdatori ca Fior [5], Van-
Prod med anualat 'ha 14 4,0 *5,7 8,2 d er p 1a nK [23]’ R O b Inson
Eficienta economica [16], Cea poru Sl Ne gu-
Consum energotie Sis 2848 v lescu [4] si altii, rezultd c&

Mcql/Bt/ha 5353 5752 5724 6324 acestea ar putea fi controlate
C ti - - v .

Mealr 837 1 1005 677 echivalent pe cale genetica prin
Consum energetic” crearea soiurilor rezistente pot-
mopecvpeddd S e My rivit teoriei ,gend pentru ge-
e 1ag " na”, al carei model dupd Foe -

7.0 e gering si Browder [6] 1l

Fig. 4. Nivelul de recolts, eficienta economica, con- prezentam in Fig. 4.
sumul de ene_rgig si fondul infec;i_os patogen pentru intructt vastul domeniu al
griu in monoculturd si rotatie. PP L <
geneticii interactiunii gazdda —
patogen constituie nu numai un interes aplicativ cu totul special, ci si o reala
perspectivd a dezvoltdrii teoretice, Tn partea a treia si Tn partea a patra
a acestei lucrari vom prezenta citeva aspecte majore despre genetica in-
teractiunii gazda —mpatogen si implicatiile acesteia in ameliorarea pentru
rezistenta la boli a plantelor.

2.5. Citeva rezultate privind modelarea cunoasterii Tn controlul
tosistemolor. Cercetarile moderne care au ca obiect patosistemele se de-
ruleaza intr-o masura tot mai mare pe baza unor modele conceptuale elabo-
rate pentru fiecare domeniu (modele genetice, fiziologice, tehnologice, fi-
ziopatologice si altele). Prin intermediul acestora se estimeaza relatiile din
interiorul unitatilor biologice si dintre unitatile biologice componente si
unitatile ecologice climatice sau tehnologice care vor realiza apoi o des-
criere concretd a unui anumit patosistem caracterizat printr-o anumita
structurd a populatiei gazda si a populatiei patogene, existente in inter-
actiune sub influenta unor anumite conditii ale mediului climatic sau teh-
nologic, concrete pentru un anumit segment de spatiu si 0 anumitd
secventa de timp.

Aprofundarea cunoasterii relatiilor si a interrelatiilor dintre patosis-
temele de tip necrotrof si mediu cu subcomponentele cronologice, climati-
ce, edafice, tehnologice si altele constituie un imperativ. Acest deziderat
presupune stabilirea tipului de corelatie, sensul si intensitatea acestuia si.

pa-
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dupa cum rezultd, interactiunea patosistemului cu mediu se manifesta
printr-o existentd de cea mai larga complexitate. Astfel, timpul influentea-
za patosistemele prin sezonul de culturd, momentul Tnfiintarii culturii,
initierea si evolutia infectiei si altele. Temperatura si umiditatea prin
variatiile lor favorizeaza sau incetinesc procesele vitale ale gazdei si ale
patogenului, solul constituie suportul de existentd a gazdei si a patoge-
nului si locul unde se desfasoara procesul de Tmbolnavire, depozitul de
acumulare a surselor infectioase si altele. Tehnologia de reguld influenteaza
favorabil cresterea si dezvoltarea plantei cu exceptia situatiilor in care
prin lucrdri ale solului sau prin nutrifie dezechilibrata si altele ar putea
fi favorizate initierea si evolutia bolilor.

Fiecare dintre factorii enuntfati se implica Tntr-o mdsurd mai mare
sau mai mica in initierea si evolutia patosistemelor necrotrofe si determina
variatii in modul de manifestare si Tn pagubele cauzate.

Evaluarea variatiilor existente Tn manifestarea” fenotipicda a bolilor
n relatie cu factorul care le-a cauzat poate sa furnizeze informatii pretioa-
se cu privire la insusirile patosistemului, iar cunoasterea acestora consti-
tuie un mijloc ecologic sau tehnologic important prin care se poate inter-
veni in proces pentru a regla sau a controla patosistemul. intr-o cerce-
tare de sistem, Cabulea si colab. [3] au elaborat un model statisti-
co-matematie eficient, prin intermediul cdruia au fost evaluate cantita-
tiv actiunile si interactiunile factoriale principale care caracterizeazd pa-
tosistemul de tip necrotrof Zea mays — Fusarium sp. pe o structura
bioticA completd si reprezentativd a gazdei si a patogenului.

Din rezultatele obtinute si prezentate in Fig. 5 reiese cd ponderea
in patogeneza a patosistemului Zea mays — Fusarium sp. o detfine inter-
actiunea planta gazdd — conditii de mediu care este de 37,3 pentru fu-
zarioza tulpinii, fringerea si caderea plantelor si de 35,3 pentru fuzarioza
stiuletelui. Aceasta este urmata de interactiunea conditiilor de mediu —
localitati — ani fiind de 23,0 pentru fuzanoza tulpinii, fringere si cddere
si de 13,1 pentru fuzarioza stiuletelui si apoi de interactiunile complexe

si eroare care sint de 16,8 pentru
fuzarioza tulpinii, fringere si cadere
si de 22,3 pentru fuzarioza stiuletelui.

Datele din Fig. 5 mai sugereaza

faptul ca sansa de a controla pato-

sistemul de tip necrotrof Zea mays —

Fusarium sp. pe cale genetica este

relativ limitatd, deoarece interactiu-

nea gazda —patogen prezintda o va-

loare redusa de numai 4,2/0,0. Totusi

Tn acest caz mai exista Tnca posibili-

tatea sa fie create forme genetic rezis-

tente prin punerea in valoare a efec-

telor ad.itive sl a (_:_elor epistatice di? Fig. 5. Patosistemul de tip necrotrof Zea
cadrul !nterac;lun“ patogen — gazda may.s — Fusarium, sp. si ponderea factorilor
— mediu. implicati in patogeneza [3].
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Analiza ponderii factorilor pentru patosistemul Zea mays — Fusa-
rium sp., dupa modelul Wricke [25], la un numar de 12 linii con-
sangvinizate de porumb testate o perioadda de 4 ani. Tn conditii de inocu-
lare artificiald, a stabilit ca pentru fuzarioza stiuletelui ponderea geno-
tipului a fost de 30,6%, a mediului de 17,8%, iar a interactiunii de 51,6%.
Pentru fuzarioza tulpinii, fringere si cadere pe acelasi material biologic
si Tn aceleasi conditii, ponderea genotipului a fost de numai 17,2%, a
mediului de 20,4%, iar a interactiunii genotip — mediu de 62,4%.

Analiza datelor obtinute pe un numar mai mare de hibrizi si pe mai
multi ani pentru fuzarioza tulpinii, fringere si cadere a condus la conclu-
zia ca ponderea genotipului a fost ceva mai mare respectiv de 38,0%,

a mediului de 30%, iar a interactiunii genotip — mediu de 32%.
RetinTnd cu interes concluzia privind ponderea majorda a interactiunii
gazda — patogen — mediu, s-a efectuat prin calculul de regresie o ana-

liza a relatiilor din interactiunea boalda—pagubda—recolta, pentru fringe-
rea si caderea plantelor intr-o experienta cu 6 hibrizi zonati si cultivati
pe 5 nivele diferite de azot s.a. pe un fond! constant de fosfor, obtinin-
du-se informatia ca relatia Tntre proportia plantelor frinte si cdzute si pier-
derile de recoltd este caracterizata prin coeficienti de corelatie pozitivi,
cu valoare foarte mare si foarte semnificativa.

Nici unul din gama de hibrizi analizati nu a rezistat la doza de
200 kg azot s. a./ha, iar la nivelul de 150 kg/ha azot s. a. au rezistat numai
hibrizii T 199, T 213 si Pioneer 3978. Proportia plantelor frinte si cazute
a fost in relatie nemijlocitd cu nivelul de fertilizare la care a fost culti-
vat fiecare hibrid si a crescut progresiv cu cresterea nivelului de azot
(Fig. 6).

intr-o alta experienta cu 6 hibrizi cultivati la 3 nivele diferite de den-
sitate, analiza interactiunii boala — paguba — recoltd prin calculul de
regresie, pentru fringerea si caderea plantelor, a condus la concluzia ca
numai hibrizii T 199, T 213 si Pioneer 3978 pot fi cultivati fara pierderi
semnificative la 70.000 plante/ha, iar la densitatea de 90.000 plante/ha
a rezistat eficient numai hibridul T 199 (Fig. 7) [14].

n concluzie, datele obtinute Tn analiza determinismului polifactorial
al patosistemului Zea — Fusarium aratd ca ponderea genotipului in pa-
togenezd este moderata si participa Tn proportii cuprinse intre 17,2% si
38,0% pentru fuzarioza stiuletelui si fuzarioza tulpinii, Tn timp ce ponderea
mediului si a interactiunii genotip — mediu Tmpreund sint mai mari si
cuprinse intre 62,0% si 82,8%, confirmind tipul necrotrof al patosistemului
Zea — Fusarium cu un determinism maxim, respectiv dominant al me-

diului si al interactiunii genotip — mediu Tn patogeneza.
Cercetarile efectuate pe o perioada mai lunga de timp, privind de-
terminismul patosistemului Triticum aestivum — Mycoplasma: sp., au de-

monstrat o pondere relativ proportionata a factorilor, respectiv 51% (ge-
notip), 33% (mediu) si 16% (interactiune) pentru soiurile din varietatea
E rythrospermmn si 52% (genotip), 26% (mediu) si 22% (interactiune) pen-
tru soiurile din varietatea Lutescens. Acest tip de patosistem presupune
cu prioritate abordarea cailor genetice de control.
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Fig. 6. Relatia dintre plantele frinte si  F ig. 7. Relatia dintre plantele frinte si cazu-
cazute (x) si pierderile de recoltd (y) la 6 hib- te (x) si pierderile de recoltd (y) la 6 hibrizi de
rizi de porumb si 5 nivele de fertilizare cu N. porumb si 3 nivele de desimea plantelor

Astfel, Tntr-o experientd Tn sistem dialel completd compusa din p2
genotipuri (parinti si hibrizi reciproci in F,), s-a analizat varianta genetica
totala, relevindu-se ca semnificativa numai contributia factorilor aditivi
in determinismul ereditdtii rezistentei, Tn timp ce factorii neaditivi si
citoplasmatici au prezentat un tip de actiune nesemnificativa. Aceasta
informatie, coroboratd cu tipul de reactie a soiurilor la care rezistenta
s-a prezentat ca un caracter genetic mrderat de tip cantitativ [7], a
condus la concluzia ca pe cale genetica patosistemul Triticum aestivum —
Mycoplasma poate fi controlat Tntr-o proportie limitatd de pind la 52%.

Eficacitatea partiald a metodei genetice in controlul patosistemului
a condus la cerinta largirii sferei de cercetare si estimare a evolutiei bo-
lii si a pagubei in relatie cu principalii factori climatici si tehnologici,
pe o perioadd lunga de timp de 12 ani, pe un soi foarte sensibil Harrach
si Tn conditiile asigurdrii permanente a surselor infectioase (ierburi perene
infectate cu micoplasma si infestate cu insectele vectoare Psammotdtix
aliénas si Macrosteles levis). Rezultatele astfel obfinute au fost calculate
utilizind modelul regresiei patratice pentru elucidarea relatiei dintre ac-
tiunea temperaturii, a bolii si a pagubei care este descrisa de ecuatia
de regresie :

y = 16,82 + 3,52 x - 0,12 x2

Coeficientul de regresie obtinut pentru aceasta relatie este mare si
pozitiv de 3,52 x si foarte semnificativ, relevind o dependentd determinan-
td a evolutiei bolii si pagubei Tn functie de temperatura medie lunara
(Fig. 8).
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Ecuatia diagramata in Fig. S
descrie limita naturald minima de
temperatura de 6°C si limita na-
turald maxima de temperatura de
23,4°C, la care interactiunea gaz-
da —patogen se deruleaza mai lent
si 1si diminueaza intensitatea si
viteza destructivd, estompindu-se
treptat dupd ce’temperatura a de-
pasit aceste limite.

ntre aceste limite minime si

maxime ale temperaturii in zona

delimitata de 13°C si 16,5°C, boala

gaseste Tn mod real cele mai favo-

rabile conditii pentru aparitie, ma-

nifestare si evolutie pagubitoare.

Latemperatura de 14,5°C se reali-

zeaza punctul limitd optima, cind

Fig. 8. Relatia dintre indicii de reactie ai piti- curba de regresie _pevordonata ?tm-

cirii galbene a griului (wheat yellow dwarf) si ge valoarea maxima calculata de

temperaturd, pe 12 ani. y = 9,0 indici de reactie, caz n

care practic cultura de griu este

aproape total compromisa, paguba fiind variabild in jurul cifrei de 90%
pierderi.

Relatia bolii cu temperatura este fidel descrisda de curba de regresie
calculata, aceasta furnizind informatii veridice privind caracteristica func-
tional—comportamentalda a patosistemului. Tn natuida toamna, spre sfir-
situl lunii octombrie si la Tnceputul lui noiembrie, evolutia bolii este es-
tompata de actiunea temperaturilor scazute sub limita minima critica
calculatda de 6°C. in aceste cazuri, boala se manifestd numai printr-o
ingdlbenire cloroticd neexpresivd si un grad de piticire redus. Cel mai
caracterisitic simptom in conditiile temperaturilor scazute 1l reprezintd
proliferarea. Tn ansamblu, tabloul simptomatologie caracterisitc nu se
exprima integral, iar ritmul de evolutie a bolii este foarte lent sau estom-
pat complet.

Temperatura efectivd medie lunara de 14°C, realizatd in lunile sep-
tembrie, asigurda cele mai favorabile conditii activitatii de transmitere de
catre vectori a agentului patogen Tn noile culturi rasarite si de evolutie
efectiva si rapida a bolii.

in practica a fost confirmat, in extrem de numeroase cazuri, in aproa-
pe toate cazurile, faptul ca culturile de griu semanate si rasarite in luna
septembrie au fost intens Tmbolndvite, iar potentialul de paguba Tn aceste
cazuri s-a ridicat frecvent la 80—90%, sau chiar au fost compromise to-
tal numeroase culturi.

De asemenea, in cursul lunii mai, cind temperatura medie lunara este
de 14,4°C, se realizeaza o incidenta aproape totala a temperaturii me-
dii efective cu aceea optima calculata de 14,5°C pentru dezvoltarea bolii,
in aceste conditii, boala a evoluat rapid si s-a manifestat caracteristic
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prin simptome foarte expresive si la un potential distructiv maxim. Sint
tine cunoscute numeroase cazuri in care primdvara de timpuriu, Tn a
doua decada a lunii aprilie, culturile de griu care prezentau in aparenta
o stare de vegetatie bunda sau foarte bunda cu o densitate optima, dupa
numai citeva sdptdmini pind in a doua decada a lunii mai sa prezinte
vetre cu plante bolnave caracteristic Tngdlbenite, fara spic, care in final
au pierit prematur fara a mai participa la recolta.

in culturile de griu cu sursa de infectie asigurata si cu focare de boala
constituite anterior, temperaturile medii lunare de 14—15°C au conferit
cele mai bune conditii pentru evolutia bolii, iar curba de regresie calcu-
latd pentru actiunea si interactiunea temperaturii cu boala a reflectat
in mod evident si riguros acest fapt.

in mod similar, utilizind calculul ecuatiei de regresie patraticd, au
fost estimate actiunea si interactiunea precipitatiilor cu boala si paguba
care sint exprimate prin ecuatia: y= 11,84 —0,096x —0,00018x2 Co-
eficientul de regresie b de — 0,006 x, desi este relativ mic, este foarte
semnificativ, valoarea t calculatda pentru aceastda ecuatie fiind egald cu
8,00, iar unghiul de curburda descris de ecuatie este foarte redus si re-
prezentat prin valoarea de — 0,00018 x2 Cu toate acestea, pozitia cur-
bei calculate este deosebit de adecvata desfasurdrii reale a actiunilor si
interactiunilor precipitatiilor asupra bolii si se poate aprecia ca foarte
fidela Tn expresivitate (Fig. 9).

Astfel, pentru valorile maxime de precipitatii, curba intretaie abscisa
la circa 105 mm si incepind cu aceastd limitd de precipitatii reflecta o actiune
negativa a acestora asupra dezvoltarii bolii. Analiza cazului real de 105,7
mm precipitatii din luna mai 1970 la Turda confirma veridicitatea expre-
siei curbei de regresie. Precipitatiile
efective cdzute Tntr-o cantitate foarte
mare, in prima jumatate a lunii mai
in 6—7 zile consecutive, au suprasa-
turat capacitatea pentru apa a solu-
lui, determinind un exces, o stagnare
si o inundatie a apei la suprafata
solului in culturile de griu, situate
pe terenuri plane sau chiar Tn ace-
lea situate pe terenuri cu suprafata
usor inclinata. Acest fapt a actionat
ca factor letal pentru marea majori-
tate a insectelor vectoare cicade n
stadiul de larva care au fost distruse
in masa. Astfel, s-a intrerupt ciclul
biologic intre insectele vectoare i
agentul patogen, realizindu-se o in-
cidentd semnificativa Tntre actiunea

negativa a precipitatiilor asupra bolii

P P P % ; P Fig. 9. Relatia dintre indicii de reactie ai
$1 exprimarea fl_dela a ace"ftma prin piticirii galbene a griului (wheatyellow dw atf)
curba de regresie calculata.
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Analiza semnificatiei curbei la zona de precipitatii minime releva
faptul ca aceastd boald apare, se manifestd si evolueaza Tn optim in con-
ditii de secetd, deci la cantitati mici de precipitatii. Asadar, pe baza cur-
bei calculate se poate afirma cd in toate cazurile de seceta care s-au
manifestat pe perioade de timp variabile, dar succesive rdsaririi plantelor
si constituirii focarelor primare, boala evolueazd rapid si foarte pagubitor,
iar transmiterea de catre cicade a patogenului (micoplasmd) pe noi serii
de plante se desfasoard mai activ.

Aceasta concluzie a fost confirmatd de practica intr-un numar foarte
mare de culturi de griu, Tn mai multi ani cu toamne sau primaveri sece-
toase cind, datorita piticirii galbene inicoplasmatice a griului, au fost Tn-
registrate apreciabile pagube care frecvent au ajuns la 50—90% din re-
colta potentiala.

Gradul Tnalt de semnificatie a relatiei gazda —parazit —mediu, atestat
de valorile foarte ridicate ale lui t: t=22,12 foarte semnificativ pentru
ecuatia regresiei patratice temperatura — boalda — pagubd si t = 8,00
foarte semnificativ pentru ecuatia regresiei patratice precipitatii — boald —
paguba, releva existenta uiiei legaturi nemijlocite a acestei boli cu mediul
climatic. Tn baza estimatorilor obtinuti se poate afirma ca relatia intre
aceasta boala si conditiile mediului extern climatic este atit de puternica
incit manifestarea intensd a bolii Tn forma sa caracterisiticd, Tn vetre
mari radiare de plante distruse influenteaza la rindul sdu evolutia tempera-
turii si a higroscopicitdtii, determinind schimbari evidente in microclima-
tul specific culturilor de griu bolnave, in vetrele de boalda temperatura
fiind mai ridicata cu citeva grade, iar higroscopicitatea aerului mai scazuta
decit in culturile de griu sdnatoase cu peste 10%.

Estimarea actiunilor si interactiunilor relatiilor boala — temperatura
si boald — precipitatii prin modelul ecuatiei de regresie pdtratica ne-a
condus la posibilitatea calculdrii potentialului probabil de manifestare a bo-
lii, la prcdictia sau prognoza bolii, in cazurile in care a fost asigurata
sursa biologica de infectie si infestare (plantd, patogen, insecte vectoare)
la nivelul potential ,,n” si in conditiile Tn care temperatura si precipita-
tiille vor oscila in lunile de vegetatie a griului in limitele izotermelor
si izohietelor normale.

Conditiile climatice ale lunilor septembrie si octombrie sint determi-
nante pentru constituirea focarelor primare ale bolii (piticirea galbena
micoplasmaticd) in culturile de griu abia rasarite.

in cursul lunii septembrie, Tn cazul realizarii unor temperaturi medii
lunare cuprinse intre 12—18°C sint asigurate conditii pentru manifestarea
reala a bolii cu o intensitate de 7,66—8,99 indici de reactie, cauzind o
paguba probabild cuprinsa intre 72,8—85,3% (Tabel 3). Scaderea treptata
a temperaturii determina nemijlocit o scadere a intensitatii de manifes-
tare a bolii. Astfel, in cazul realizarii Tn cursul lunii octombrie a unor
temperaturi medii lunare intre 7—13°C, boala s-ar manifesta cu o inten-
sitate cuprinsa Tntre numai 1,94 si 8,66 indici de reactie, iar paguba pro-
babild cauzata ar fi cuprinsa intre 18,4 si 82,3%.

in zonele si Tn anii, Tn care temperatura medie lunard din octombrie
nu depaseste 8°C, se prevede o manifestare a bolii cu o intensitate mai
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Tabel 3

Prognoza de manifestare a bolii (a pitieirii galbene micopiasmatice la griu), eaiculatd pe baza
eoefieientului de regresie temperaturd-preeipitafii-boald pentru conditiile teritoriului
Homanlu, in lunile septembrie, oetombrie, aprilie si mai

n functie de izoterma Tn functie de izohietd
Luna si tempe- Indice de Paguba Luna si suma Indice de Paguba
ratura medie reactie probabild precipitatiilor reactie probabild
m probabil (%) (mm) probabil (%>
pentru pentru
boala boalad
Septembrie : Septembrie :
12 8,14 77,3 30 8,80 83,6
13 8,66 82,3 35 8,26 78,5
14 8,94 84,9 40 7,71 73,2
15 8,98 85,3 45 7,16 68,0
16 8,78 83,4 50 7,59 62,6
17 8,34 79,2 55 6,02 57,2 .
18 7,66 72,8 60 5,43 51,6
Octombrie : Octombrie :
7 1,94 18,4 30 8,80 83,6
8 3,66 34,8 35 8,26 78,5
9 5,14 48,8 40 7,71 73,2
10 6,38 60,6 45 7,16 68,0
1n 7,38 70,1 50 6,59 62,6
12 8,14 77,3 55 6,02 57,2
13 ' 8,66 82,3 60 5,43 51,6
Aprilie : Aprilie :
7 1,94 18,4 30 8,80 83,6
8 3,66 34,8 35 8,26 78,5
9 5,14 48,8 40 7,71 73,2
10 6,38 60,6 45 7,16 68,0
1 7,38 70,1 50 6,59 62,6
12 8,14 77,3 55 6,02 57,2
60 5,43 51,6
65 4,84 46,0
Mai : Mai :
n 7,38 70,1 40 7,71 73,2
12 8,14 77,3 50 6,59 62,6
13 8,66 82,3 60 5,43 51,6
14 8,94 84,9 70 4,24 40,3
15 8,98 85,3 80 3,01 28,6
16 8,78 83,4 90 1,74 16,5
17 8,34 79,2 100 0,44 4,2
105 0,22 2,1

redusa de sub 3,3 indici de reactie, cauzind pierderi probabile de piua
la 34,8%.

Materializarea Tn practica a acestei predictii informatice valabile
pentru zonele de culturd a griului infestate cu surse infectioase micopias-
matice si insecte vectoare la nivelul ,,n” se poate realiza prin efectuarea
semanatului griului spre sfirsitul epocii optime in octombrie, cind tempe-
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ratura normalda medie lunara probabilda va fi de sub 8°C. Tn aceste condi-
tii, iesind de sub incidenta cu sursa infectioasa, griul va creste si se va
dezvolta normal, iar potentialul de infectie efectiv pentru boald va fi din
ce In ce mai redus.

Conditiile de temperatura din jrriir:avara, mai jirecis din lunile aprilie
si mai prezintd o influentd determinantd asupra activarii infectiilor cin
toamna, cit si pentru extinderea transmiterilor iufectioase Tn continuare
in culturile de griu. Tn cursul lunii aprilie, Tn’cazul ca se realizeaza o tem-
peratura medie lunarda cuprinsa intre 7 si 12°C, sint asigurate conditii
pentru o evolutie si manifestare a bolii intre 1,94 si 8,14 indici de reactie,
cauzind o paguba probabilda de 18,4—77,3%. in luna mai, temperaturile
sint deosebit de favorabile evolutiei belii, conditiile concrete de tempera-
tura medie de- 11 pina la 17°C asigura o evolutie si o manifestare pro-
babilda a bolii cu o intensitate cuprinsa intre 7,38 si 8,98 indici de reactie,
iar paguba probabilda ar putea ajunge la 70,1—85,3% (Tabel 3).

in functie de precipitatii, Tn septembrie, octombrie si aprilie, daca se
inregistreaza cantitati de precipitatii Tn jurul normalei, cuprinse intre
30 si 65 mm, se prevede o manifestare a bolii cu o intensitate de 4,84 pina
la 8,80 indici de reactie, cauzind o paguba probabila de 83,6%.

Cresterea precipitatiilor Tn luna mai reduce sansa evolutiei pentru
0 manifestare pagubitoare a bolii. Astfel, corespunzator cantitdtilor de
precipitatii lunare de 40—105 mm, boala s-ar putea manifesta cu o inten-
sitate cuprinsa intre 0,22 si 7,71 indici de reactie, determinind o paguba
probabild de 2,1-73,2% (Tabel 3).

Posibilitatile de predictie sau prognoza valabil elaborate pe baza
ecuatiilor de regresie calculate se extind pentru parametrii cuprinsi Tntre
7 si 18°C (temperatura medie lunard) si pentru parametrii cuprinsi Tntre
1—105 mm (suma precipitatiilor lunare). Tn mod similar pot fi elaborate
atit prognoze curente specifice unui anumit punct sau localitate cit si
prognoze zonale prin care se pot delimita bazine geografice mai mari cu
nivele potentiale de favorabilitate pentru boald identice, urmind ca in
baza acestora sa se intocmeascda programe de masuri integrate de con-
trol care sa fie aplicate preventiv.

Controlul integrat aplicat pe baza prognozei astfel elaborate realizeaza
un dublu efect, in teritoriu :

— asigurda recuperarea unor mari cantitati de pierderi si

— reduce cantitatile de inoeul infectios prin prevenirea Tmbolnavirii
plantelor si mentinerea echilibrului dinamic gazdd — vector — jratogen
la nivelul limitei minime a pragului economic de daunare.
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PHYSIOLOGICAL AND ULTRASTRUCTURAL CHANGES IN LEAVES
OF SESSILE OAK (QUERCUS PETRAEA LIEBL) DETERMINED
BY A CERATOCYSTIS FUNGUS
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PETRE HARING*** and VERONICA CRACIUN*

SUMMARY. — The wilt of oak is considered a parasitogenic wilting caused by-
toxins of the fungus Ceratocystis sp. The pathogenic action of the Ceratocystis sp.
toxins is analysed in the leaves of sessile oak, in an experiment carried out with
artificially infected seedlings, compared with the same analysis of leaves har-
vested from trees in an oak stand affected by this disease.

The physiopathological effects of the fungus toxins determine quantitative
and qualitative changes in the chlorophyll pigments, the decrease of the content
in free sulfhydrilic (-SH) groups in the cytoplasm, and ultrastructural modi-
fications causing the disorganization of the thylakoid system, disintegration
of the plastidian envelopes, and finally a complete disorder in the mesophvllic
cell structure.

The parasitogenic wilting is irreversible after it has reached a certain limit,
which is surpassed at the appearance of necrosis of the leaves. It is recommended
that future researches should be directed to prophylactic measures.

Previous researches, carried out a few years ago, ou the effects of
infections in oak (Quercus petraea Lieblj are now continued and com-
pleted with information on the physiological-biochemical and ultrastruc-
tural alterations recorded in diseased plants.

The first investigations on this pathogenic agent pioneered by a re-
search group in Cluj-Napoca [16] were vigorously disputed and even
consured [22] by the Romanian forestry literature, also setting forth
academic discussions aiming at revealing the scientific truth for the pre-
servation of our most valuable forests [1—6, 21].

Avoiding unfruitful polemics, we consider it fit to mention some of
the viewpoints supporting the infection with fungi as the cause of oak wilt-
ing due to the toxins released :

1. We join Marcu’s reserve [21] for the pathogen identified on
oak and considered as the cause of severe alterations in the diseased
specimens: “the fungus referred to for the time being, when dealing'with
oak wilting in Romania, as Ceratocystis sp. (Ophiostoma sp.j” [21].

2. The identification of both Chalara and Graphium type conidia on
the fungus hyphae sampled from infected trees is indeed convincingly
argued [16, 22]; nevertheless, Petrescu [22] is entitled to recall that
"the genus Chalara, Ceratocystis respectively, comprises several, seemingly
alike parasitic or saprophytic species, occurring on trees of the genus
Quercus”, while Ploaie and Alexe [23] have pointed out (for the

* University of Cluj-Napoca, Department of Biology, 3400 Cluj-Napoca, Romania
** Bijological Research Centre, 3400 Cluj-Napoca, Romania
*** Forestry Research Institute, Cluj-Napoca Branch, 3400 Cluj-Napoca, Romania
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first time in the world) that wilting in Quercus specimens might be caus-
ed by mycoplasmas. The fact that Delatour [8] did not record
the presence of Ceratocystis fagaccarum on European Quercus in the early
eighties is not sufficient evidence to preclude its occurrence a few years
later. At the same time, in other investigations, the source matter for
infections has been considered “the Ceratocystis sp. culture filtrate”, as
recommended by Marc u [21].

3. Wilting in Quercus species, mainly common oak (the object of
investigation), is a systemic disease, most often induced by fungus-discharg-
ed toxins [24] as pointed out by A lexe [1], or other physiological
mechanisms such as cell permeability alterations [26], changes in the
tissue hydric potential [9]. The thorough, well-documented study carried
out by Alexe [1—6] for several years, as well as the accurate conclu-
sions drawn by M ar eu [21] have provided undeniable evidence that
the final (or secondary?) fungus-induced infection relies on primary causes
such as unbalanced or scarce mineral nutrition, stressing climate regime,
anthropic factors affecting the ecological balance, etc. The symptoms of
the disease are accurately presented in the paper by the research group
in Cluj-Napoea [16], and compare favourably with the symptoms re-
corded by other authors, mainly Riitze and Liese [25].

The present paper, therefore, attempts at pointing out biochemical —
physiological and ultrastructural alterations induced by parasitogenic wilt-
ing in Quercus petraea Liebl. The investigation has been carried out on
the forests around Cluj-Napoca and on seedlings experimentally infected
with a culture filtrate of Ceratocystis sp.

Material anil methods. Our researches, which continue the experiments carried out
in 1980—1981, were performed on sessile oak (Quercus petraea Liebl) seedlings and trees,
belonging to a sessile oak stand affected by Ceratocystis sp.

In order to avoid simultaneous or successive actions of biotic or/and abiotic factors,
we set up a laboratory experiment under controlled environmental conditions : we experiment-
ed on 4 months old seedlings, grown in hot house, with 10—12 cm height and normally deve-
loped leaves.

The seedlings of uniform growth and number of leaves were cut at soil level and introduc-
ed in the following media:

variant 1: water (control) ;

variant 2 : filtrate, free of hyphae and spores, obtained from a Ceratocystis sp. culture
on liquid malt containing 13,000—14,000 spores/ml culture, and

variant 3: a similar filtrate from a culture containing 26,000 —27,000 spores/ml culture*.

In order to prevent water bubbles from obstructing xylem vessels and hindering the
ascending sap flow, the seedlings were handled and sectioned immersed into sterilized running
water till above the collar; then they were immediately put with sectioned end in Erlenmeyer
flasks containing the culture filtrates.

The experiment was carried out in 3 repetitions in May 1982 and 1984.

The first symptoms of the disease appeared on the 3rd and 4th day of the experiment
in variant 3, and on the 6th day in variant 2. They occurred as a progressive yellow colouring
of the leaves, starting from the edges toward the nerves, followed by the appearance of brown
spots, indicating the necrosis in the mesophyll tissue.

The following investigations (analysis of assimilatory pigments, ultrastructure of me-
sophyll cells, determination of the free -SH groups and soluble proteins) were made on leaves

*The fungus cultures and their filtrates were prepared by Dr. Aurelia Critd n, whom we
want to thank once again.

our
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from infected seedlings in variants 2 and 3, then compared to the same investigations on
healthy leaves.

Prom June 9 to July 19, 1982, respectively 1984, similar investigations were perfor-
ed on leaves harvested from diseased trees in an oak stand near Cluj-Napoca.

Pigment analysis was performed on leaves in different disease stages. Fragments of leaves
were macerated with quartz sand in presence of CaC03. The extraction of the pigments was
edone with acetone and the separation of the pigments by thin layer chromatography, after
the method described by Hager and Bertenrath [15]. The quantitative determination
of the pigments was done according to Arnon [7], that the protochlorophyll according to
Koski [18], and the carotenes and xanthophylls were analysed according to Goodw in
[14].

The absorption spectra of the pigment components were performed in acetone for chlo-
rophylls and in ethy alcohol for carotenes-xanthophylls, in the PYE UNICAM SP—1800
spectrophotometer. The quantity of pigments is expressed as mg/g fresh weight.

The ultrastructure of the mesophvll cells was studied on leaves in different disease stages.
The fragments of leaves were prefixed in 3% glutaraldehyde buffered in sodium cacodylate
{0.1 M; pH 7.4) for two hours. The post-fixation was made with 2% osmic acid similarly
buffered. The pieces were embedded in Vestopal W, and the sections (obtained with a EKB—
Il-ultratome) were double-contrasted with uranyl acetate and lead citrate, and examined in
a Tesla BS—613 electron microscope.

The quantitative determination of the free -SH groups was made with the argentome-
tric-amperometric method of Kolthoff and Harris [17], applied in the variant used
by Fabian [10]. The quantity of -SH groups was expressed in |xM -SH/g fresh weight.

The determination of soluble proteins was made according to I, owr y et ai. [20].

Results and discussion. The content in assimilatory pigments of the
leaves with characteristic symptoms of the disease is modified both as
total quantity and as proportion between different categories of pigments.
We have noticed that in-the leaves during the first stage of disease there
is a rapid decrease of all the pigments, especially of chlorophylls a and
b and protochlorophyll (Table 1) accumulated at a difference of 9—12%
as compared to control, while the carotenoid pigments are accumulated at
a difference of 17—18%.

Table 1
Pijjinent contents of Quercus petraea leaves attacked by Ceratocystis sp.
(mg pigments/g fresh weight)
Pigments Control Intoxication stages
incipient final
Assimilatory pigments :
chlorophyll a 3.319 0.402 0.380
chlorophyll b 1.141 0.162 0.096
protochlorophyll 0.360 0.111 0.017
Total chlorophylls: 4.460 0.564 0.476
Carotenoid pigments :
carotene 0.223 0.043 0.041
lutein 0.357 0.069 0.068
violaxanthin 0.043 trace 0.008
Total carotenoids: 0.623 0.112 0.117
chlorophyll a + 6 7.15 5.03 4.06

carotenoids pigments
chlorophyll a/b 2.90 2.48 3.95
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The biosynthetic initi-
ation of the green pig-
nents is due to the altera-
sion of chloroplast ultra-
itructure,

The inhibitory action
rf the toxins on the bio-
»ynthesis of the assimila-
;ory pigments weakens the
lollecting antenna in pho-
;osystems, decreasing thus
;he bioconversional capa-
:ity of solar energy through
photosynthesis (Fig. 1).

The quantitative mo-
lifications in pigments also
nfluenced their absorption
ipectra. The alteration of
he absorption spectra re-
reals a physiological shock
dready present at the first Fig. 1 Absorption spectra of assimilatory pigments in
tage of the disease. A pro- Quercus petraea leaves. 1 — Healthy leaves. 2 — Leaves
jounced decrease of the ip the incipie_nt stage of infection. 3 — Leaves in the
pectral amplitude in red fipe] sie0e of pfection, & — Chioranhylle b - chioro
.nd blue with chlorophyll
i and b is noticed, simultaneously with their slight shifting to-
ward higher wave-lengths. At the same time, a narrowing of the bands
: and Sorét occurs, while the green spectral field (approximately 480—
80 nm) loses its specific qualities. It remains smooth, without the cha-
acteristic peaks of the electron transportors of the type of quinones,
ytochromes, etc. In the final stage of intoxication these alterations become
tore marked.

The electron micrographs of healthy mesophyll cells present characte-
istic structures (Fig. 2) : a well-developed cellular wall ; a large vacuole ;
rany ellipsoidal chloroplasts spread in the peripheral cytoplasm of the
ell containing a developed lamellar system with thylakoids grouped into
ainpact grana ; starch grains ; a double envelope of the chloroplast; the
ytopiasm has an electrondense aspect with a multitude of ribosomes and,
rward their periphery, there are some mitochondria with clearlv visible
ristae.

The first modifications inside the chloroplasts appear as a disorgani-
ation of the granal thylakoids in the incipient stage of intoxication (Fig.
), which corresponds to the decrease in assimilatory pigments. The dif-
rse thylakoids are separated from each other and the structure of grana
! lost.

In the advanced stages of intoxication the disintegration of the chlo-
jplast envelope and a dispersion of the thylakoids took place (Figs. 4

— Biologia £/1989
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and 5). Finally, in the cytoplasm, which is also altered, we can see scat-
tered remnants of thylakoids (Fig. 6 and 7). The envelopes of mito-
chondria seem to be resistant to the toxins.

The total disorganization of the cell, corresponding to the appea-
rance of necrosis in leaves, can be observed in Figs. 8 and 9.

The content in soluble proteins of the leaves presents a significant
variation from the healthy leaves to the infected ones, increasing pro-
gressively with the disease stage (Table 2).

Table 2

Soluble prolein eontenls of Quercus petraea leaves attacked by Ceratocystis sp.

Variant Soluble proteins (mg/g fresh weight)
Control leaves 17.01
Leaves in incipient stage of intoxication 22.26
Leaves in final stage of intoxication 44.98

The increase of the quantity of the soluble protein suggests the same
teasing of the structure of cytoplasmic organelles (ehloroplasts) we can
see in the electron micrographs.

We also consider that the changes of the absorption spectra of the
assimilatory pigments must be associated whit the proteic alteration which
first of all occurred in granal thylakoids and then in the stroma.

The variation of the content in total free -SH groups in the leaves
affected by the disease consists in the rapid decrease of the quantity of
free thiolic groups (Table 3), which suggests a possible coagulation of
the proteins through the parasitogenic dehydration of the leaves [19].

Table 3

Tulul free —SH groups (in p.M —SH/g fresh weight) In Quercus petraea leaves
attacked by Ceratocystis sp.

Plants in Forest trees
Variant and leaf characteristics experiment
-SH Cv*(%) -SH Cv*(%)
Control leaves (green, healthy) 3.3948+ 2.23 3.4783% 4.18
0.08 0.14
Green-yellow, infected leaves (incipient stage) 2.8519+ 2.94 2.0841 0.18
0.08 0.01
Yellow, infected leaves (advanced stage) 1.7045+ 5.39 1,5423 + 9.20
0.09 0.14
Leaves with necrotic spots 1.3396+ 3.01 0.9280+ 4.88
0.09 0.12
Leaves with necrotic spots (% difference from
the control) -60.54 -73.32

¢ Cv — Coefficient of variation.



Pig. 2. Electron micrograph of a cross section, illustrating details of the normal cell structuref
in the mesophyll of Quércus petraea Liebl. x 18,500. Abbreviations used in Pigs. 2—9: Chi —

Chloroplast. CW — Cell wall. B — Chloroplast envelope. Gr — Grana. | — Intercellular
space. M — Mitochondrion. N — Nucleus. Pp — Plasmalemma. S — Stroma. SG — Starch
grain. T — Thylakoids. Tpl — Tonoplast. V — Vacuole, oc. — Chloroplast constriction.

dc — Disintegrated chloroplast.

Fig, 3. Changes in the interior of chloroplasts, disintegrating of grana in the first stage of
intoxication. X 23,000.



Figs. 4—5. Advanced stages of intoxication, distraction of ckloroplast envelopes, dispersion
of thylahoid systems. Fig. 4, X 32,00. Fig. 5, X 34,200.



Pig. B -7. Constriction and total disintegration of chloroplasts, the rest of thylakoids dis~
persed in the degenerated cytoplasm. Pig. 6, X 9,050. Fig. 7, X 24,000.



Fig. 8—9. Total disorganization of the cell, final stage of intoxication, necrosis. X 9,100
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The electron micrographs present coagulations and flocculations in
the cytoplasm, due to the oxydation of the -SH groups into —S—S—
bonds having the function of spatial organization of the molecules.

The results in Table 3 represent the data obtained both in plants
from the experimental lot and in leaves harvested from trees affected by
the disease.

The complex of effects caused by the disease also appears in the

suppression of leaf growth areas in the incipient stage of the attack (Ta-
ble 4).

Table 4
Surface (in mm#8) of leaves showing different stages of Intoxication
(they were collected from a tree on the 19th of July, 1982)
Healthy green Pale leaf in inci- Leaf with necrotic
leaf pient attack stage spots (final stage of
intoxication)
X(Q = 10) 4,896 3,077.6 1,567.2
Difference from control (%) - -36.93 -67.99

The data in Table 4 reveal that the dimension of the leaves with ne-
crotic spots, harvested from the top of the crown is more reduced than
that of the leaves from the middle of the crown, which presented only
the first symptoms of the disease, as the leaves from the top of the crown
stopped their growth earlier than those from the middle part of the crown.

The intoxication symptoms of the cells in the mesophyll of Quercus
petraea Tiebl .bringing about changes in the assimilatory pigments, alte-
ration and disintegration of the cell structure, the increase of the solu-
ble protein content, the blocking and reduction of the content of free
—SH groups, as well as the inhibition of the growth substances are spe-
cific for the "parasitogenic wilting” disease ; it was described and inter-
preted phenomenologically by Gdumann [111 and GAumann and
Jaag [12,13].

In parasitogenic (toxicogenic) wilting the permeability of the cyto-
plasmic membranes is completely destroyed.

The conditions for osmotic pressure disappear and an irreversible
pathological wilting appears. The water deficit usually observed is not
the cause of pathological wilting but, just as the wilting itself, it is a
consequence of the distruction of the permeability of the plasma boun-
dary layer [9, 26, 27].

From the beginning, the toxicogenic-wilting extends over the whole
plant, but the incipient symptoms of the disease appear only in certain

tissues es there is an elective affinity between the toxins and certain
tissues of the host plant [12, 13, 24].

Con elusions. The altered biosynthesis of chlorophyllian pigments and
the less of their quantitative balance in injured leaves, the degradation of in-
timate plastidian structures (thylakoids), the alteration of the hydric re-
gime within mesophyll cells — all these account for the perturbed chlo-



36 A. FABIAN, V. BERCEA, C. CRACIUN, P. HARING, V. CRACIUN

icjhyll cssirnilaticn, synthesis of proteins and thiolic components, the
in ] cssibility to fuithcr supply the plant with assimilation products sup-
jeitirg leaf gicvth, and finally the occurrence of foliar senescence, a phe-
nomenon also recorded by Zimmermann [27]. This complex of
negative physiological phenomena leads to the occurrence of necrotic
spots on leaves, and gradually to the wilting of the entire tree.
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80IL NEMATODE COMMUNITIES IN THE CARPATHIAN BEECH
FORESTS OF ROMANIA

IULIANA POroVviCI*

SUMMARY. — Soil nematode fauna was investigated in 6 beech forests of
the Romanian Carpathians. Specific structure, abundance and biomass of
nematode communities were analyzed and the contribution of particular trophic
groups to these parameters was estimated. The remarkable diversity (167 taxa)
of these soil communities is underlined. Their abundance is estimated between
412.103 and 891.103 individuals, m-2, which corresponds to a biomass of 154.4—
398.2 mg.m-2 wet mass.

Soil biocoenotic investigations have been focussed on specific and
ecological diversity of soil organisms due to their heterogenous distribu-
tion in different habitats as well as to their various contributions to
resource utilization. The possibility to use the biocoenotic spectrum as
an indicator of ecosystem state has been taken into consideration.

Studies on the distribution and diversity of soil nematode commu-
nities in different ecosystems, on their contribution to the soil bioeoeno-
ses have been carried out in order to get a better understanding of tbeir
role and significance in ecosystem [5]. Analyses of nematode communi-
ties in different habitats have revealed a cosmopolite distribution of the
major nematode species and, also, their ecological specialization in relation
to the potential nutritive resources of each soil type. This implies a
remarkable diversity of nematode populations.

Researches performed in the last decade demonstrated the possibi-
lity to use some nematodes as pedobiological indicators in relation to
soil humus type [1, 2] and as ecological indicators of human interferen-
ces in the ecosystems [9, 10].

The few studies focussed on soil nematodes in beech forests under-
line a great specific diversity ofr these communities — between 75 and
175 species [4, 8, 12, 13] — and a remarkable population abundance
variyng between 368 ¢ 103 and 3,490 m103 individuals *m~3 [6, 7].

The paper presents comparative data on species diversity, abundance,
biemass, distribution and trophic structure of soil nematode communi-
ties in 6 beech forests from the Romanian Carpathians.

Site discilpiions. The beech forests, located in the Carpathian Mountains, belong to
two plant associations.

I. As. Symphyto cordati-Fagetum Vida, 1959 which has Fagus sylvatica as exclusive or
dominant species and Carpinus betulus as subdominant species. Sporadically Picea abies,
Tilia cordata and Acer pseudoplatanus are present. The chief species of the ground flora are:
Symphytum cordatum, Dentaria glandulosa, D. bulbifera, Festuca drymeia, Oxalis acetosella,
Fubus hirtus, Asperula odorala and Luzula luzuloides.

Biological Research Centre, 3400 Cluj-Napoca, Romania
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The beech forests Nos. 1—4 (Table 1) belong to this association.

I1. As. Phyllitidi — Fagetum Vida (1959) 1963. It has Fagus sylvatica as dominant species
and Acer pseudoplalanus as subdominant one, to which Ulmusglabra and Picea abies are added.
The chief species of the ground flora comprise: Aremonta agrimonoides, Saxifraga rotundifoiia,
Geranium macrorrhizum, Poa nemoralis, Festuca drymeia, Symphytum cordatum, etc.

Table 1
Beech forest sites and some soil characteristics
No. Site Altitude Soil type . pH Organic Cc C/N
(m) (in water) matter (%)
(%)

1 Metaliferi Mts., acid

Rosioara Valley 800 brown 5.05 4.96 2.88 16.51
2 Ignis Mts., basin of acid

Firiza Valey, Ferneziu 490  brown 4.76 4.54 2.45 11.77
3 Apuseni Mts,, acid

Muntele Mare, brown

Huza Valley 700  umbric 5.17 9.67 5.22 9.35
4 Nasaud Platform, luvic

Rebra Valley 550 brown 5.32 1.12 0.61 2.38
5 Retezat Mts.,

Fata larului 1250 rendzina 5.21 12.36 7.16 7.78
6 Retezat Mts., acid

Cimpusel 1150 brown 4.92 11.68 6.77 12.53

Two beech forests (Nos. 5 and 6 in Table 1) belong to this association.
Some data on the sites ans soil characteristics are given in Table 1

Methods. The studies on these beech forests were performed in different years: in March
1983 (1). June-July 1986 (2, 3, 4) and June 1987 (5, 6).

Five sample units were collected both from litter and the upper 10 cm of soil. The
area of litter sample units was 25 cm2 Soil samples were taken with a cylindrical corer of
4.15 cm2 area and divided into 0—5 and 5—10 cm soil sections.

Nematodes were extracted by the centrifugation method [3] and preserved in TAP
solution (triethanolamine, formaldehyde in water).

To estimate the nematode biomass the mean individual wet mass (p.g) for each trophic
group was used [8]. All nematodes identified were designated to one of the following tro-
phic groups: bacteriophages, mycophages and phytophages (taken together), omnivores and
predators [11].

Results and discussions. Community structure. The soil nematode com-
munities in beech forests from the Carpathians comprise 167 taxa. A num-
ber of 137 species were identified of which 3 are new for science and belong
to the genera Chitwoodius, Funaria and Paratrichodorus (papers in pre-
paration). Other 30 taxa were identified at higher level.

This specific diversity of soil nematodes is different in these 6 beech
forests : there are 68—69 species in the forests from Ferneziu and Ro-
sioara Valley and 112 species in that from Huza Valley (Table 2). The
distribution of these taxa at trophic group level indicated a diversified
trophic structure and also a good representation of all trophic groups
in nematode communities (bacteriophages — 63, mycophages and phyto-



40 I. POPOVICI

phages — 48, omnivores — 39 and predators — 17 species). Table 2
illustrates the distribution of taxa at trophic level in the studied beech
forests.

Table 2
Trophic structure (number of taxa) of nematode communities in beech forests

- hi Site No*
rophic grou

P group | 2 3 4 5 6
Bacteriophages 37 27 50 47 42 34
Mycophages and phytophages 17 27 27 33 30 22
Omnivores 1 12 16 18 20 15
Predators 4 2 6 14 8 5
Total number 69 68 99 112 100 76

* See Table 1

A number of 26 nematode species are new for the Romanian fauna,
namely : Panagrolaimus verrucosus, Mdatcratoccphalus gracilicaudatus, Pris-
matolaimus lefitolaimus, Tylenchus mains, Malenchus sulcus, Rotylenchus
breviglans, Aphelenchoides saprophilus, Ogma zernovi, Prionchulus punctatus,
Miconchus hopperi, Mylonchulus agriculturac, lotonchus zschokkci, Clavi-
caudoidcs longicaudatus, Eudorylaimus altherri, E. silvaticus, E. similis,
Epidorylaimus humilis, Pungcntus angulosus, P. pungens, Enchodclus ana-
latus, E. tliornei, Tylencholaimus chathami, T. minutus, T. paradoxus,
Aulolaimus filiformis and Dorylaimellus montcnegricus.

We underline the remarkable diversity of nematode communities
in the Carpathian beech forests, which represents a gene pool of an ex-
ceptional value for the Romanian fauna.

A group of 12 species are dominant, but unequally distributed. Spe-
cies like Filcnchus sp., F. polyhypnus and Criconemella macrodora are
dominant in 4 to 6 of the studied forests. Malenchus bryophilus builds
up great populations in beech forests from Ferneziu (2) and Rebra Valley
(4). Other 8 species (Acrobeloides nanus, Bunoncma rcticulatum, Plectus
macuminatus, Anaplectus granulosus, Metatcratoccphalus crassidcns, Tripyla
affinis and Ditylenchus sp.J are dominant only in one or another of the
studied ecosystems.

A group of 10 (Cimpusel) to 26 (Huza Valley) species has the constance
value over 50% of the total sample units.

The mycophage nematodes, belonging to the genera Filenchus, Malen-
chus and Ditylenchus, and the only phytophage — Criconemella macrodora
build up abundant populations.

The ecological diversity of nematode communities — estimated by
the Shannon’s diversity index — shows high values for all of the beech
forests (Table 3).

Abundance and biomass. Soil nematodes of the Carpathian beech fo-
rests set up dense communities, their abundance being estimated between
412 « 103 and 891 e« 103 individuals e m-2 (Table 4). Our previous estima-
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Table 3
Shannon’s diversity Index of nematode communities in beech forests
No. Site H(S) H(S)max Ir(%)
(bits/ind.) (bits/ind.)
1 Rogsioara Valley 4.157 6.110 68.0
2 Ferneziu 4.075 6.089 66.9
3 Huza Valley 5.287 6.631 79.7
4 Rebra Valley 4.617 6.809 67.8
5 Fata larului 4.705 6.645 70.7
6 Cimpusel 3.844 6.249 61.5
Table 4

Nematode abnndance and Its distribution in the soil layers Ot the beeeh forests

Distribution in soil layers (%)

No. Site
(X £ SE *m-2) Olf  Oh A A
(0—5cm) (5—10cm
1 Rosioara Valley 506,643+30,559 413 33.6 25.1
2 Ferneziu 851,483+79,505 10.6  40.7 24.1 24.6
3 Huza Valley 749,704+92,936 13.4 43.3 43.3
4 Rebra Valley 891,491 +166,331 16.8 53 30.2
5 Fata larului 412,338+17,183 21 53 26
6 Cimpusel 528,528+48,411 12.6 42.7 44,7

tions of the nematode abundance in the Romanian beech forests are com-
prised between 494 « 1C3 and 3,460 ¢ 103 individuals mm*“2 [7, 8]. The
figures are close to the estimations of other authors : [368 « 103 for En-
gland [6], 1,432 » 103 for a beech forest in Denmark [13], and 2,500 «
* 103 individuals * m~2 for beech forests in the D.S.A. [4].

The litter and soil nematode distribution (Table 4) indicates two
distinct situations: generally, of the nematodes recovered 12—21% were
found in the litter, 43—53% in the 0—5 cm soil layer and 25—45% in
the 5—10 cm soil layer. Exceptions are noted for the nematode distribu-
tion in the beech forests ircm the Rcsicara Valley (1) and Ferneziu (2),
where higher populations are found in the litter (41% and 51%, respec-
tively from the total populations). We underline the accumulation of ne-
matodes in humified litter layer (Oh) of beech forest from Ferneziu (41%),
the only forest where different litter layers were clearly identified. Other-
wise, the soils of these two beech forests are characterized by accumu-
lation of a great quantity of undeccmpcscd or partly decomposed organic
matter. The well decomposed litter of the other soils (rendzina, brown
umbric and brown luvic soil) favoured the nematode concentration in the
humifercus soil horizon.

The data confirmed, cnce again, the preponderance of nematode com-
munities in the upper soil layer [6, 8, 12].
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Nematode species showed a preference for a certain soil layer, in
relation to trophic and space requirements of each species. Generally,
bacteriophages and myeophages are concentrated in the litter and in
the first upper soil layer, while phytophages, omnivores and predators
are preponderantly found in the 0—5 and 5—10 cm soil layers (Table 5).

Table 5

Preferences of some dominant and/or constant nematode species for a certain soil layer
(% of total individuals of each species)

Soil layers
Species

Litter 0—5 cm 5—10 cm
Plectus assimilis 100 — —
Crossonema menzeli 100 -
Filenchus vulgaris 96 2 2
Chiloplectus loricatus 81-100 19 -
Plectus parvus 51-76 24-31 17
Eudorylaimus similis 62 29 9
Acrobeloides nanus 9-25 25-48 43-50
Bastiania gracilis 9-18 56-81 1-34
Eudoryla mus silvaticus 19 54 27
Anaplectus granulosus 15 32 53
Malenchus bryophilus 29-53 18-56 14-28
Filenchus polyhypnus 5-24 52-53 22-43
Criconemella macrodora 0.6-4 24-62 34-71

The biomass of nematode populations was estimated at 154.4 to
398.2 mg wet mass.m 2. Variations in biomass distribution and nematode
abundance are similar (Table 6).

Table 6
Nematode biomass and Its distribution in soil layers
tt.-r.mass Distribution in soil layers (%)
No. Site (mg-m-2 wet oif Oh A A
mass) (0—5 cm) (5—10 cm)
1 Rosioara Valley 154.4 54.4 28.0 17.6
2 Ferneziu 2415 15.0 47.2 21.2 16,6
3 Huza Valley 2754 16.1 41.7 42.2
4 Rebra Valley 398.2 18.0 53.2 28.8
5 Fata larului 240.8 18.1 59.6 22.3
6 Cimpusel 210.7 12.7 49.8 375

A major contribution (52—71%) of myeophages and phytophages to
the total abundance of nematode populations is noted : they are fol-
lowcd by bacteriophages (15—33%), omnivores (2.8—11.8%) and tReda-
tcis (2.7—10.1%). Concerning the biomass, the highest contribution of
emniverts (17.5—41%) and predators (19—39%) to the total biomass is
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estimated. Fig. 1 illustrates the different contributions of the nematode

trophic groups to the abundance (A) and the biomass (B) of nematodes
in the soils of the studied beech forests.

A B

Rosioora Valley

A — Relative abundance fillis Bocteriopho”es L .i Phytophages + mycophages

B — Relative biomoss 1 1 Omnivores EW 3 predators

Fig. 1 Relative abundance and relative biomass of nematode trophic groups in
the soils of beech forests.

The best balanced development of the nematode trophic groups and
a maximum contribution of omnivores and predators to the biomass of
populations are favoured in the rendzina (Fata larului) and the brown
luvic soil (Rebra Valley).

The ecological and functional diversity of the beech forest ecosystems

are reflected through the different specialization of soil organisms, includ-
ing nematode communities.
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ULTRASTRUCTURAL DESCRIPTION OF A PECULIAR
INTRACELLULAR FORMATION (ERACOSOME) IN THE
glandular cells of the anterior region of vas
DEFERENS IN THE TERRESTRIAL ISOPOD PORCELLIO
SCABER LALL.1

CONSTANTLY CRACIUN*

SUMMARY. — The ultrastructural mechanisms of the formation and evolution
of a particular cellular constituent named by us ERACOSOME (Endoplasmic
Reticulum Accumulation SOMA) is identified and described in the glandular
mcells of the was deferens epithelium of Porcellio scaber Eatr. (lsopoda, Crustacea).

Epithelial glandular cells of the vas deferens in isopods have at-
tracted the attention of the investigators through the dynamics of the
secretion processes that take place in these cells during their developing
cycle.

Histological investigations [18, 19, 21], followed by ultrastructural
studies [5, 6, 15, 20, 22, 23], have determined the types of the glandu-
lar cells which compose the different segments of the vas deferens and
described the structural dynamics of these cells during the process of
cellular secretion. The detailed study of the structural and ultrastructural
evolution of these cells in the course of the postembryonal ontogenetic
development of the male gonad in the terrestrial isopod Porcellio scaber
Latr., as well as in the course of a complete annual cycle [6], establish-
ed the stages of the secretory cycle of these cells, the intracellular
mechanisms of the synthesis process, of the accumulation and secretion
of the specific products and the evolution of cell organelles during these
processes.

In the ascending phase of the secretory cycle, the secretory cells
mgrow in height from 10—12 |im to 90—100 p.m, followed by a gradual
decrease during-the descending phase, as their secretion product is elimi-
nated.

In the descending phase of the secretory cycle of these cells I have
identified and described the ultrastructural mechanisms of the formation
and evolution of a particular cell constituent involved in the synthesis
and accumulation of a secretion product elaborated mainly by RER
{Rough Endoplasmic Reticulum). I named this cellular formation ERA-
COSOME (Endoplasmic Reticulum Accumulation SOMA) [6, 7].

This formation was first observed -in 1970 [20], but its origin and
role could not be identified at that time. | observed it again in 1974

1 This work was presented at the Second European Congress on Cell Biology, July B—W, 1986, Budapest*
Hungary.
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[5] and studied it in detail between 1983—1986 [6, 7], when its origin
and role was unraveled. Up to now, such a formation has not been des-
cribed in the literature. Similar formations described by several authors
have different origins and roles [1—4, 8—14, 16, 17, 24—27].

In this paper | describe the ultrastructural mechanisms of the forma-
tion and evolution of the eracosome and its role.

Material and methods. Mature male individuals of Porcellio scaber Latr. were collected
in all the seasons of the year. The excised anterior kidney-like portions of the deferent ducts
(named region C [6]) were prefixed for 90 min in 2.5% glutaraldehyde, washed for 4 hours
in 4 successive baths of 0.15 M phosphate buffer, and finally postfixed in 1% 0s04 buffered
with 0.15 M phosphate for 1 hour. All treatments were carried out at 4°C and pH 7.2. The-
pieces were embedded in vestopal W and cut with a LKB — Ultratome IIl. The ultrathin
sections were contrasted with uranyl acetate and lead citrate, and examined with a Tesla BS-
— 613 electron microscope.

Results and discussions. The ultrastructure of the glandular cell from
zone C of vas deferens was presented in detail in a few previous papers-
[5, 6, 23]. In general, the glandular cell is characterized by a large number
of dictyosomes and a large quantity of rough endoplasmic reticulum (RER)
(Fig. 1). Eracosomes appear preponderantly during the descending phase
of the secretory cycle of the glandular cells, Usually in Octomber — De-
cember, but also in January — February if the animals are brought
from nature into terraria [6].

In the initial stage of the eracosome evolution, a small accumulation
of an electrondense material elaborated by the Golgi complex takes place
in its proximal vicinity, around a few RER cisternae (Figs. 2 and 3)
This formation grows gradually by deposition of the Golgi secretion and
especially by substances synthesized at the level of RER cisternae. It
is characteristic that once entered the eracosome, the RER cisternae
loose their ribosomes and become tubular (90 nm in diameter), -preserv-
ing their continuity with the RER cisternae of the surrounding cyto-
plasm (Figs. 4—38). The eracosome becomes gradually a multitubular for-
mation of 3—4 |im in diameter (Fig.5). The proteic material synthesized
in the RER cisternae is transported directly through their lumina into
the tubules found in the eracosome mass. This material concentrates and
electrondensifies at the interior of each tubule into strips of 14—16 nm
in width (Figs. 6 and 7). By resorption of the tubule walls, from the
center toward the periphery, the eracosome changes gradually into a huge,
uniformly electrondense secretory granule of 4—6 p.m in diameter (Figs.
8 and 9), which will be eliminated into the lumen of vas deferens by
exocytosis (Fig. 10).

There is no mentioning in the literature of either cellular forma-
tion or the process by which the secretory granule forms. | have tried
to discover a possible correspondence between eracosomes and similar
cell formations, as those described by other authors [1—4,.8—14, 16, 17,
24—27], but all such formations have origins and roles different from
those of the eracosomes.

The eracosomes are considered as the expression of a particular secre-
tion process of the glandular epithelium of the vas deferens in the iso-



Fig. i. Ultrastructural aspect from the apical part of a glandular cell found at the beginning
of the descending phase of its secretory cycle, x 9,250.

Fig. 2. |Initial stage of eracosome formation : concentration and accumulation of electrondense
material elaborated by the neighbouring dictyosomes together with the tubular formation of the
rough endoplasmic reticulum (RER), x 29,000.



Fig. 3. Increase in diameter of the eracosome by the contribution of the electrondense granules
elaborated by the dictyosomes and by inclusion of new RER tabular formations. x 29,000.

Fig. 4. Eracosome in the stage of multitubular formation. x 11,000.



Fig. 5. Continuity of eracosome tubular formations with the surrounding RER cisternae.
Nearby dictyosomes are of small dimensions, with a reduced number of flattened sacks. x 14,500.

7. Concentration of protein material from the tubuli in the form of electron-

Figs. 6 and
X 32,000*

dense strips of 14— 16 nm width, concomitantly with the wall resorption. F ig. 6,



Fig. 8. Massive resorption of the tubuli (present scarcely only periferally) toward the final
evolution of the eracosome. x 27,000,



Fig. 9. In thefinal stage, the eracosome changes into a huge secretion granule with fine con-

tent, uniformly electrondense, found near the apical surfeuse of the cell, through which it will be

exocytated. The glandular cell is much decreased in height and has rarefied cell elements. X 10,000.

Fig. 10. Aspectfrom the lumen of vas deferens containing in the seminal liquid spermatophores
and a few secretion granules originated from the eracosome. X 9,000..
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pod Porcellio scaber Latr. In the process of cellular synthesis and secretion,
the eracosomes appear as accumulation bodies of a complex muco-pro-
tein secretion, synthesized mainly in the RER cisternae. They appear
most frequently when the glandular cells are in the descending phase of
their evolutive cycle, found towards the end of the active sexual period
of the animals. Therefore, the eracosomes should be considered as repre-
senting a particular mechanism of synthesis, accumulation, storage and
conservation of a secretion product which will serve to the nourishment
and maintaining of the viability of the spermatozoa stored for winter in
the lumen of the vas deferens. This is especially so, considering that in
the terrestrial isopods, during the spring matings, the spermatozoa used
are exactly those stored in the lumen of the vas deferens, which have
survived over winter (during the hibernation period) [6].
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GENUL GLOMERIS Latr. 1802 TN FAUNA DE DIPLOPODE
A ROMANIEI (cu citeva aspecte teratologice)

TRAIA1S CEUCA*

SUMMARY. — The Genus Glémeris Latr. 1802 In the Dlplopod Fauna ol Roma-
nia (with Some Teratologieal Aspects). The paper presents the taxonomic
categories of the genus Glomeris in the Romanian fauna and describes a new
species, Glomeris pachytelopoda. Some teratologieal aspects of the males are also
mentioned.

Ea alcatuirea acestei lucrdri a fost studiat materialul colectat din nu-
meroase localitati din tard, material ce cuprinde peste 1.000 de indivizi,
fapt care mi-a permis descoperirea unei noi specii pentru stiintd, precum
si mentionarea citorva aspecte teratologice intflnite in acest studiu, la
genul Glomeris.

Genul Glomeris este raspindit in aproape toatd Europa si se pare
cd si In nord-vestul Africii, fiind reprezentat prin numeroase specii [5].
Ea noi Tn tarda este cunoscut doar prin citeva specii raspindite, mai cu
seama in zonele de deal si de munte, Tn frunzarul padurilor de foioase
si de conifere.

in ceea ce priveste coloritul corpului, aici se manifesta, ca la niciun
alt grup de diplopode, o foarte mare variabilitate a desenului de pe ter-
gite. Datorita acestui fapt si mai ales slabei diferentieri a gonopodelor
(telopodelor), a fost descris, dupda cum aratd Schub art [7], un
extraordinar de mare numar de forme. Numai Tn cadrul speciei Glomeris
hexasticha au fost descrise nu mai putin de 62 de forme (subspecii, va-
rietdti, forme, aberatii). Bineinteles cd foarte multe dintre ele nu mai
sint considerate valide.

latd si formele cunoscute la noi Tn tard, la care voi mentiona si citeva
date inedite (statiuni) la unele specii.

Glomeris pustulata Latr. 1804. Este o specie central-europeana, care
la noi se cunoaste de la: Cluj-Napoca, Cheile Turzii, Coltii Trascaului,
Bdile Herculane si de pe muntele Ciucas.

Glomeris marginata (Villers 1789). Este o specie vest-europeana. Prin
prezenta ei la noi, tara noastra ar reprezenta partea cea mai estica a
arealului ei. Se cunoaste dé pe muntele Vlddeasa si de la Deva.

Glomeris connexa C. L. Koch 1847. Este o specie central-est-europeana
raspinditd Tn aproape toti muntii nostri. Prezenta ei a fost semnalatd
n urmatoarele locuri: Faget (Cluj-Napoca), Valea Vinului, Colibita, Bis-
trita, Sovata, linga Lacul Rosu, valea Loamnes, Racos, Timisul de Sus,
Brasov, Zarnesti, muntele Ciucas, Muntii Bucegi, muntele Negoiul, Pal-
tinis, Voivodeni, Hateg, muntele Retezat, Baile Herculane, Hobita si

= Universitatea din Cluj-Napoca, Catedra de biologie, Laboratorul de zoologie, 3400 Cluj-Napoca, Romania
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Balea, muntele Vladeasa, Tranis, Fenes, Stina de Vale, Padis, valea Gal-
benei si Ordancusei si muntele Rardu.

Glomeris hexasticha Brandt 1833. Specie central-est-europeand, care
la noi are o larga raspindire ; cu toate acestea, rareori se pot colecta, din
acelasi loc, mai mult de 2—3 indivizi. Se cunoaste de la : Suplai, Valea
Vinului si valea Botizei, Nasaud, Lunca Bradului, Cheile Bicazului, dealu-
rile Repedea si Birnova (lasi), Seica Mare, Cluj-Napoca, Cheile Turzii,
dealul Detunata, Padis, valea ladei, Scarisoara, Carpinis, Bdile 1 Mai (Ora-
dea), Badile Herculane, Baia de Arama si de la Tirgu Ocna.

Glomeris prominens Attems 1903. Este o specie central-europeana,
care la noi se cunoaste de la: Valea Vinului, muntele Rardu (padurea
Slatioara), Cheile Bicazului, Tusnad, Pirgaresti, Rastolita, Borsec, Sovata,
linga Lacul Rosu si Lacul Sf. Ana, Harghita, Muntii Bucegi, Turnul
Rosu, muntele Ciucas, Hateg, Padis si Scarisoara-Belioara.

Glomeris prominens reunita Jermy 1942. Este o subspecie citatda numai
din lantul Carpatilor Orientali [3], la noi fiind cunoscutd de la : Borsa,
Poienile de sub Munte, muntele Rarau, Colibita, Bistrita.

Jermy [3] citeazda pe Daday [2] care mai mentioneaza la noi
incd urmatoarele specii:

Glomeris ornata C. L- Koch 1847, de pe muntele Vladeasa. Se pare
ca este o eroare. Dupda Verhoeff [8), aceastd specie, relict preglaciar,
este cunoscutd numai din muntii Jura, vestul Austriei, Istria si Croatia.

Glomeris undulata C. L- Koch 1847, de la Cluj. Jermy [3] sustine,
pe buna dreptate, cd aceastd specie traieste numai Tn Croatia.

Glomeris pulchra C. L- Koch 1847, de la Tranis si Deva. Si in acest
caz este posibila o eroare, deoarece aceasta specie n-a mai fost Tntilnitd
la noi, ca de altfel nici cele mai sus mentionate, de peste 100 de ani.

Glomeris norica Latei 1884, citata de Verhoeff [8] de la Baile
Herculane in 1906. A fost consideratd initial ca o subspecie a lui Glojneris
pustulata [4]. Am colectat Tn mai multe rinduri, din mai multe puncte de
la Baile Herculane peste 70 de indivizi, dar nu am gasit decit pe Glo-
meris pustulata.

Glomeris pachytelopoda n. sp.
Lg- ¢j= 14mm;It. = 6 mm. Lg- $= 16 mm; It. = 8 mm.

in ceea ce priveste culoarea corpului, aici se poate mentiona exis-
tenta unui dicromism sexual. La <) exista atit pe bisintergit cit si pe celelal-
te segmente ale corpului 3 + 3 pete deschise, care se prezintd Tn asa fel
Tncit lasa in lungul corpului 5 benzi longitudinale Tntunecate (brun inchis),
care de fapt reprezintd culoarea de baza a corpului. Banda mediand, mai
latda, a corpului este rezultatd din unirea celor douda pete mediale (IV) de
pe fiecare tergit. Tntre petele marginale (I) si petele laterale (lIl) existd
cite o pata evidenta, mai deschisd, slab pronuntatd — patd — care la
femela lipseste, astfel Tncit de-a lungul corpului ei apar numai trei benzi
late, Tntunecate. Scutul preanal este prevazut cu doua pete albe, apro-
ximativ ovale. La mascul, acest scut sé prezintda excavat teminal, dar
si dorso-ventral.
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Fig. 1—4. Glomeris pachy-
telopoda n.sp.
1 — Jumatatea stinga a
perechii a 19-a de picioare
(telopodele). 2 — Tibiotar-
sul aceleiasi perechi, vazut
posterior. 3 — Perechea a
18-a de picioare. 4 — Pi-
ciorul drept al perechii a
17-a de picioare.

La cap, intre cele doud antene, exista patru pete mici circulare, mai
deschise, dispuse in forma de semiluna. Ocelii sint in numar de 7 -f 1.

Organul lui Tomaosvary’si antenele au aspectele obisnuite. Scutul cervi-
cal are doua striuri paralele, usor bombate n sens posterior. Bisintergitul sau
scutul toracic este prevazut cu trei striuri transversale, dintre care numai
cel anterior este continuu, celelalte doua fiind Tntrerupte la mijloc.

Perechea a 19-a de picioare sau telopodele (Fig. 1) sint caracteristice
pentru aceastd specie avind articolele neobisnuit de groase (de unde si
numele). Lobul sincoxitului este putin Tnalt, in schimb prelungirile laterale
ale lui sint subtiri avind virfurile convergente, foarte apropiate de lob.
Aceste prelungiri sint prevdzute cu mici tepi, atit medial cit si lateral.
Prefemurul are prelungirea digitiformda lungd ca si seta de pe virful ei.
Femurul, foarte gros se continud posterior cu o prelungire latd, ce include
pe fata anterioard si prelungirea digitiformda, scurtd, avind si ea, ca de
reguld, o seta terminald. Tibia este lipsita de prelungirea ei obisnuita, pre-
cum si de seta, care de obicei este-prezenta la speciile genului Glomeris.
Tarsul scurt se indoaie peste prelungirea femurului (Fig. 2), avind si el

acea scurta seta terminalda. Perechea a 18-a de picioare (Fig. 3) este, ca
de obicei, mai redusd si cu despicdtura sincoxitului in forma de ogivai
Perechea a 17-a este si ea redusda (Fig. 4), avind coxele la Tndltimea pre-
femurului.

Provenientd : Au fost colectati 1$ + 1 $ de la Baia de Aramd, la
25. V. 1956 dé V. Radu.
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Prin dicromismul sdau sexual accentuat, dar nai cu seamd prin ne-
obisnuita grosime a articolelor telopodelor, se pare ca aceastd, noua spe-
cie (Glomeris pachytelopoda) se deosebeste clar de celelalte specii ale ge-
nului de la noi.

Teratologie

in literatura de specialitate pe care am consultat-o sint destul de
numeroase cazurile referitoare la diferite aspecte de malformatiuni nu
numai la miriapode, ci si la artropode in general. Acestea se referda mai
cu seama la aparitia unor monstruozitati atit in aspectul morfologiei
externe, cit mai ales la conformatia picioarelor, cu preponderentda asupra
gonopodelor de la masculi, care, dupa cum se stie, nu sint altceva decfit
picioare ambulatoare modificate pentru functia de acuplare [6]. Nu am
intilnit in literatura consultatd mentionari de anomalii referitoare la Glo-
meridae. Tn cele ce urmeazd voi prezenta citeva aspecte aberante intil-
nite la reprezentantii genului Glomeris referitoare la ultimele perechi de
picioare si in special la telopode.

lata, spre exemplu la un adult de Glomeris connexa (colectat n
2. IX. 1948 Tmpreund cu alti 2 $$+ 2 $$ de la Hobita si Balea de V.
Radu) lipseste prelungirea laterala din stinga lobului sincoxitului telo-
podial, precum si prelungirea tibialda a ramurei din dreapta a telopode-
lor ; lipseste de asemenea si seta de pe fata mediala a tibiei a aceleiasi
ramuri (Fig. 5).

Un alt individ (Fig. 6) tot din aceeasi specie, Glomeris connexa
(colectat in 2. VIII. 1950 Tmpreuna cu alti 6 +13 SS + 3 juv. de la
Corabia (Fenes) de T. Ceuca), prezintd un caz de alterare a sincoxitului
telopodial,. care apare aici cu lobul medial mult redus, degenerat si nu-
mai cu prelungirea laterala din partea dreaptd, care este putin radsucitad
si cu spinii de pe ea dispusi, unii medial si altii lateral. Mai trebuie
mentionata si existenta unei dubluri (de dimensiuni mai mici) a prelungirii
digitiforme (x) a prefemurului telopoidal drept.

IMg. 5—6. 5 — Glomeris con-
nexa, jumdtatea dreaptd a te-
lopodelor.

6 — Glomeris connexa ?, juma-
tatea dreaptd a telopodelor-
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F ig. 7—10. Glomeris prominens.

7 — Perechea a 18-a de picioare (normald). 8 — Perechea a 17-a de picioare.
9 — Perechea a 16-a de picioare. 10 — Perechea a 15-a de pcioare.

Un caz interesant l-am fintilnit la un dladult de Glomeris prominens
fFig. 7—10), colectat la data de 15. VII. 1952, Tmpreuna cu alti 5 c?c si
10 $SS de pe muntele Ciucas de Z. Matic. Manifestdrile anomaliei se re-
fera numai la perchile de picioare care preced telopodele si perechea a
18-a, care sint normal dezvoltate. Este vorba de perechea a 17-a (Fig.
8), la care piciorul sting este dezvoltat ca un picior normal — care nu-si
are locul aici — (heteromorfoza), iar in dreapta apar doud picioare, foarte
regresate, formate fiecare din cite patru articole reduse (schistomelie
binard). S-ar putea spune ca aici este o combinatie de heteromorfoza si
schistomelie [1]. Este necesar de mentionat cd piciorul posterior are coxa
cvasi normal dezvoltatd, pe cind cel anterior are si coxa mult redusa.
Perechea a 16-a de picioare (Fig. 9) se prezintda cu piciorul ambulator
sting, normal dezvoltat, pe cind cel drept este redus la numai doud ar-
ticole scurte ; la fel se prezinta si perechea a 15-a (Fig. 10), cu mentiunea
ca articolul proximal (prefemurul) este evident mai mare decit la pere-
chea anterioara.

in aceste doud, ultime cazuri se pare ca nu este vorba de o regene-
rare a piciorului drept al perechilor 16 si 15 de picioare, care ar fi fost

amputate accidental. Aspectul anormal de heteromorfozda combinatd cu
schistomelie de la perechea a 17-a pare sa pledeze Tn acest sens.

Dar poate cel mai interesant caz inedit 7l reprezintda aspectul monstruos
al ultimelor perechi de picioare ale unui adult de Glomeris connexa
unic, colectat Tmpreuna cu 24 $S de pe valea Galbenei (Padis) in 12
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Fig. 11—14. Glomeris connexa.

11 — Perechea a 19-a de picioare (telopodele). 12 — Cea de a doua pereche de telopode

(a 19-a—A) : a — lobul &incoxitului din stingd; s—s — prelungirile lui laterale; b — lobul

sincoxitului din dreapta; e—e — prelungirile lui laterale. 13 — Perechea a 18-a de picioare.
14 — Perechea a 17-a de picioare.

IX. 1950 de Z. Matic (Fig. 11—14). Aici in mod cu totul exceptional,
telopodele (perechea a 19-a de picioare) apar de doua ori : telopodele
(Fig. 11) se prezinta cu sincoxitul format din doi lobi, cel din stinga
fiind mult mai mic decit cel din dreapta. Un alt aspect este oferit si de
faptul ca ramura telopodialda stingd este evident mai slab dezvoltatd de-
cit cea din dreapta si nu are prezentd nici prelungirea tibiald. Anterior
de aceasta, mai exista o ,pereche" de telopode (Fig. 12) sau perechea
a 19-a-A, care de fapt este reprezentata doar de ramura telopodiala stin-
ga, evident mai slab .oltatd, de la care lipseste prelungirea digiti-
forma a femurului. Ramura dreapta lipseste,in schimb sincoxitul apare
dublu ; lobul sincoxitului din stinga (a) este de aceeasi lungime cu pre-
lungirile laterale (s—s) care-1 incadreaza. Acestea sint groase avind spi-
nii obisnuiti numai pe prelungirea stingd. Se pare ca in locul ramurei
telopodiale drepte, mai apare un sincoxit rotunjit (b) fiind si el Tncadrat,
evident mai anterior de cele doud prelungiri laterale (e—e), care sint
svelte si prevdzute cu spinii dispusi anterior. Este greu de Tncadrat aceas-
td monstruozitate ne mai intilnitd, care totusi ar putea fi numita, poate,
schistomelie binara heteromorfa.

Perechea a 18-a de picioare (Fig. 13) este si ea afectatd de ,bul-
versarile” care s-au manifestat la perechea a 19-a. Si in acest caz, telo-
poditele sint mai mult sau mai putin normale. Excavatia sincoxitului
Tnsa este neobisnuit de larga. Si aici existd incd o ,,pereche" de rudimente
de picioare, cel din stingd fiind reprezentat din doud articole mici cu o
coxa rudimentard, iar cel din dreapta are tot doud articole, cel terminal
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fiilnd mai mare, fiind prevazut si eu doud sete. Se pare eda si In acest
caz avem de a face tot cu o schistomelie binara [1].

Perechea a 17-a de picioare (Fig. 14) este mai putin ,alteratd” decit
celelalte mentionate mai sus, coxa piciorului sting fiind lipsita de lobul
obisnuit si de seta de pe virful lobului medial al ei, iar femurul telopo-
dital este usor curbat spre baza lui.
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EUXOA HASTIFERA DONZEL AND EUXOA VITTA ESPER EST
THE ROMANIAN FAUNA (LEPIDOPTERA : NOCTUIDAE). A
CRITICAU ANALYSIS OF DIAGNOSIS CHARACTERS

LASZLO RAKOSY**and IOAN COROIU»*

SUMMARY. — The morphological study of several <JJ Euxoa hastifera spe-
cimens, collected by means of sex attractants, accounts for the species occurrence
in the Romanian fauna. By checking the female Euxoa vilia specimen preserved
in the Franzennau collection, the authors confirm the accurateness of the initial
identification andthe presence ofthis speciesin ourfauna. A synopsis of the main
diagnosis characteristics and male genitalia in both species is presented, in order
to support accurate identification. The paper also provides data on their bio-
logy, ecology and distribution.

Euxoa hastifera Donzel and Euxoa vitta Esper are two of the moths
regarded even nowadays as uncertain for the Romanian fauna [26].

Euxoa hastifera Donzel, 1847

Euxoa hastifera was first recorded in our fauna by Pavel [25].
His data were taken over and introduced to the lepidopterologic literature by
Czekelius [7]. The specimen described by Pavel was collected
from the Magura village, near lleanda, Salaj county (UTM code FT 94),
at an altitude of 1187m (sic!).

The other account of this species was made in the catalogue of the
“Al. Alexinschi” collection [24], after a specimen found at Tecuci. No
other published data on the presence of Euxoa hastifera in Romania fauna
are available.

In experiments testing synthetic sexual pheromones [5] in the agri-
cultural area of eastern Cluj-Napoca, a large capture of noctuid moths
was recorded. Among the noctuid moths several males of E. hastifera
could be identified.

In 1985, 135 males of E. hastifera were captured with 21 sticky traps
set on a surface of 23 ha. In 1986, 76 males were captured in the same
biotope, with 15 sticky traps set on a surface of 9 ha. The number of
E. hastifera males captured in 1987 was 19 [4]. The flight period covered
about 30 days (27 August — 24 September in 1985 and 26 August —
27 September in 1986) [4]. The biotope used for experiments is charac-
terised by an alluvial sandy—<clayey soil cultivated with vegetables. The
uneven surfaces are here and there covered by spontaneous ruderal ve-
getation.

Imago. Wingspan: 32—36 mm. Forewings dark brown—grayish,
with purple hue. Costal border consists of a contrastive white—cream—co-

* Biological Research Centre, 3400 Cluj-Napoca, Romania
** University of Cluj-Napoca, Department of Biology, 3400 Cluj-Napoca, Romania
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loured band and a lighter inner stripe (apparently prominent), stretching
from wing base till above the reuiform stigma. Orbicular and reniform
stigma dark brownish, finely bordered with black. Hind wings white
with yellowish lustre ; terminal shade grayish. Chest dark brown (like
the forewings) ; abdomen gray.

By its habitus, colour and graphism, Euxoa hastifera resembles cer-
tain aberrations of Euxoa obelisca Den. and Schiff., E. tentera Hbn.,
and E. vitta Esp. This is why the E. hastifera individuals, mostly those
damaged in sticky traps, can be mistaken.

Male genitalia (Fig. 1). Valva exhibits sacculus with a highly sclero-
tised ventral process slightly extending over the dilated ventral end of
the cucullus, and a slight!}' shorter median process, with a rounded tip.

Fig. 1. Male genitalia of Euxoa hastifera Donz.,, Cluj-Napoca, 13.1X.19S6.
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Pig. 2. Male genitalia of Euxoa has-
tifera Donz., Cluj-Napoca, 13.1X. 1986-

Fig. 3. Male antennae of
Euxoa hastifera Donz. (A)
and Euxoa vitta Esp. (B).

Uncus cylindrical, prolongued, distally provided with a short, brush-like
tuft of hair. Aedeagus of same size as valva. The studied material dis-
plays a wide variety of the ventral end of the cucullus (Fig. 2).

Male antennae are also peculiar guide marks for an accurate diag-
nosis (Fig. 3).

Inaccurate drawings of male genitalia in literature often account
for the misaprehension of E. hastifera and E. vitta. The ventral process
of the sacculus is represented too short by Calle [3], Kozhan-
chikov [23] and Kostrowicki [20]; it does not reach the exter-
nal border of the cucullus. Kostrowicki [20] also depicts in E.
vitta a valva resembling closely that in E. hastifera, thus allowing con-
fusion and misidentification. In Zolotarenko’s paper [31], the ven-
tral process of the sacculus is well drawn, but the ampulla is too short
and pointed.

The inaccurrte drawing of the imago presented by Seitz [27]
could also lead to misunderstanding, so that it was re-drawn in the mo-
nograph’s suppliment [6].

Even the volume by Forster and Wohlfahrt [10], so muck
used by amateurs and specialists, contains certain partial misrepresenta-
tions, i.e. the E. hastifera male is too small and atypical for the Central
European subspecies, as compared to a much larger E. vitta specimen.

In order to avoid further confusion and facilitate accurate diagnosis,,
a synopsis of the main differences between E. hastifera and E. vitta is
presented in Table 1
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Table 1
The main diagnosis characters in Euxoa hastifera and Euxoa vitta
Characteristic Euxoa hastifera Euxoa vitta
Wingspan 33—37 mm 32—36 mm
F orewings gray-blackish with purple-reddish gray-brown-reddish
shades
Costa border white-cream-coloured, contrastive gray-whitish or white-
cream, less contrastive
Orbicular and reniform gray-coffe or gray-brownish light gray
stigma
Hindwing white with grayish border white with grayish border
Patagia blackish-grav yellowish-gray
Antennae with long setae with short setae
Genitalia
Processus ventralis extends a little over the external extends a little more over
angle of the cucullus the external angle of the
cucullus
Ampulla shorter, with the distal end dilated longer, rounded but undi-
and rounded lated
Prominence between the smaller larger
base of the processus
ventralis and ampulla
Aedeagus cylindrical, with the vesica uniformly much narrowed distally,
ornamented with the vesica uniformly

ornamented

Bioecology. Xerothermophilic element occurring in sandy habitats (san-
dy dunes, salt sandy soil) [17—19, 21, 22], but alsé on Mesozoic limesto-
nes and dolomites [19, 20], besides other xerothermophilic species such
as : Euxoa vitta Esp., Conisania leineri Frr., Sideridis anapheles Nye,
Actinotia radiosa Esp., Cucullia xeranthcmi Bsdv., Eublcmma arcuina Hb.,
Melachrostis dardouini Bsdv., Euclidiand triquelra Den. and Schiff.

According to Kovacs [22], the species is also distributed over
arable lands and orchards, most of the specimens recorded in Hungary
being fcund on sunflowers.

Euxoa hastifera has also been captured in pheromone traps in Bul-
garia [13].

Subspecies in Euxoa hastifera Dom.

Kovacs [21, 22] asserted that the populations occurring in the
central part of Hungary belong to a peculiar subspecies, which he has
called E. hastifera pomazensis Kov. ; it is smaller and darker than the
noininotypical subspecies. The records from North Africa and Spain refer
to ssp. abd'alach Oberthur [6], while those from south-western Europe
to ssp. ambrossiana Boursin [8]. Thé subspecies more recently assigned
to Asia Minor is know as ssp. geghardica Varga [29]. Hacker et al
[14] considers the Anatolian highland an interference area for the nomi-
notypical subspecies and ssp. geghardica Varga.

The specimens collected in our country seemingly belong to the
noininotypical subspecies.
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Geographical distribution. Mediterranean-Asian element [1], more
precisely Atlanto—Ponto—Caspian—Mediterranean element [30], recorded
in Austria [17—19], Federal Republic of Germany [10], Hungary [21,
22, 30], France [1, 9], Spain [3], Yugoslavia [6]*, Romania, Bulgaria
[2, 12]. Kostrowicki [20] asserts its absence in Poland. Zolo-
tarenko [31] records its occurrence in Siberia (as far north as Irkutsk),
the Altai Mountains, North Kazakhstan till Asia Minor and Iran. H a-
cker [14] and Hacker etal [15] mention the presence of numerous
specimens in Turkey.

In our country, this species has been recorded at Magura [25], Cluj
[4], and Tecuci [24], and collected at Suceava, Galati (the Girboavele
forest) and probably the Danube meadow (Oltenita, Giurgiu).

Euxoa vitta Esper, 1787

The first account of E. vitta in the Romanian fauna was made by
Fuss [11], who mentioned in 1850 a specimen collected at Sacarimb-
by Franzennau. The. accurateness of that identification has been often
disputed [26], so that we considered it necessary to check the presence
of the above-mentioned specimen in the Franzennau collection, preserved
at the Zoological Museum of the University in Cluj-Napoea. We have
found, indeed, a female E. vitta specimen, correctly identified and label-
led with catalogue number 356. It is a brownish-gray specimen, 33 mm
long, displaying the characteristic species pattern. Unlike typical male
specimens, this one is devoid of the grayish-white costal border of the fore-
wing, its entire pattern being somewhat indistinct.

Male genitalia (Fig. 4). Although similar to that in Euxoa hastifera
Donz., the male genitalia in E. vitta Esp. differs by a narrower cucul-
lus than valva, an undilated ampulla at the distal end, and by the inter-
basal prominence between processus ventralis and the well-developed am-
pulla. Aedeagus gets narrower distally and displays an intricate ornamen-
tation on vesica.

Bioecology. Xerothermophilic steppe element, characteristic for sandy
biotopes. Single brooded, with polyphagous larvae on low size plants..
The species overwinters as a larva [10].

Distribution. Atlanto-Mediterrenean element [30], also recorded in
Sweden, France, Switzerland, Austria [10, 17—19], S—W of the Fede-
ral Republic of Germany, German Democratic Republic [10, 16], Italy,
Poland [20], Czechoslovakia [10], Hungary [30], Yugoslavia [16], Ro-
mania [11], and Bulgaria [12]. The western limit of its distribution area
reaches the West of the Balkan Peninsula.

Conclusions. The capture of over 200 E. hastifera specimens in stic-
ky pheromone traps accounts for the presence of this species in the Ro-
manian fauna. As the E. hastifera material was captured in an area that
has been thoroughly studied with classical means for 50 years, it is

eAccording to Thurner [28], the presence of E. nastiiera in Yugoslavia is only probable.
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Fig. 4. Male genitalia of Euxoa vitta Esp., Hungary, 30.VI11.1985 (leg. !.. Ronkay).

obvious that classical collection means are limited and so is the informa-
tion they provide.

The re-identification of the female Euxoa vitta specimen preserved
in the Franzennau collection has confirmed the presence of this species
in the Romanian fauna.
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STUDIUL COMPARATIV AU MUSCHIULUI ROSU LATERAL SI AL
FICATULUI LA CITIVA PESTI DULCICOLI

IOAN OROS*, LUCIAN TEODOR™* si FLORICA CRISAN**

SUMMARY. — Comparative Study of the Lateral Red Muscle and of the Li-
ver in Some Freshwater Fishes. Some morphological aspects of the superficial
lateral red muscle of the fish species Cyprinus carpio carpio, Hvpophthalmichthys
molitrix, Ctenopharyngodon idella, Perea fluviatilis, Alburnus alburnus and
Salmo traita fario were studied and the weight of this muscle was compared
with that of the liver. The results have shown a negative correlation between the
weights of these two organs. In general, the red muscle is more developed
than the liver in the pelagic teleosteans.

Muschiul rosu lateral superficial al pestilor este alcdtuit din fibre
musculare striate de tip tonic, bogate Tn sarcoplasmad si mai sarace in
miofibrile. Culoarea rosie a fibrelor si muschiului se datoreazd compozi-
tiei Tn proteine necontractile mai ambundentd in muschii rosii decit in cei
albi. Numai foarte rar fibrele rosii se constituie Tn muschii rosii in puri.
Mai frecvent fibrele rosii sint amestecate cu cele albe in muschii somatici

ai vertebratelor.

Pestii Tn general si teleosteenii Tn special au muschiul rosu lateral
superficial bine individualizat si situat la limita dintre muschii somatici
epiaxial si hipoaxial, pe linia septului orizontal care separa musculatura

laterald a corpului.
Muschiul rosu lateral superficial a fost mai bine studiat pind in pre-
zent la teleosteeni marini [3, 4]. Un studiu complet al acestui tip de

muschi sub raport anatomic lipseste pentru majoritatea pestilor de apa,
dulce. Teleosteenii marini au fost investigati sub acest raport de catre
C.Wittenberger sil. Oros in ce privesc speciile din Marea Nea-
gra. Acesti autori au extins investigatiile si asupra raportului ponderal
dintre ficat si muschiul rosu lateral superficial. Cercetatorii amintiti au
evidentiat faptul ca unele specii de pesti pelagici au muschiul rosu late-
ral superficial bine dezvoltat, la altele acest muschi este rudimentar, iar
in cazuri foarte rare, muschiul rosu lipseste ca organ de sine statator
[2, 3].

Pornind de la aceste constatari, abordam studiul comparativ si to-
pografic al muschiului rosu lateral superficial si al raportului ponderal
dintre acesta si ficat la eiteva specii de pesti din apele interioare ale
bazinului Transilvaniei.

* Universitatea din Cluj-Napoca, Catedra de biologie, Laboratorul de fiziologia animalelor, 3100 Cluj-Napooa

Romania
** Scoala generald, Suplacu de Barcdu, jud. Bihor, Roméania
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Material sl metodd. Au fost supuse investigatiilor exemplare din speciile: Cyprinus
:arpio carpio, Hypophthalmichthys molitrix, Ctenopharyngodon idetta, Perca fluviatilis, Alburnus
tlburnus si Salmo trutta fario. Indivizii de aproximativ aceeasi talie au fost capturati din habi-
tatul specific al apelor lacustre si curgadtoare din zona geograficd intracarpatica. Captura a
Eost realizatd Tn sezonul cald al anilor 1987 si 1988. Dupa capturare au fost selectionati
indivizii de aproximativ aceeasi talie, cdrora li s-a madsurat lungimea pe axa orizontald si
grosimea pe axa dorso-ventrald in zona circumferintei maxime. S-a Tnldturat tegumentul
pe cele doud laturi ale corpului Tncepind din regiunea cefalicd pind Tn cea codald. Prin aceasta
operatie s-a descoperit muschiul rosu lateral superficial. S-a efectuat schita anatomicd a
muschiului si localizat situarea topograficd cit si grosimea la nivelul principalelor zone ale
corpului. Imediat dupd aceasta a fost detasat muschiul rosu superficial de pe ambele laturi
»le corpului si cintarit la microbalantd. Consecutiv a fost detasat si ficatul care de asemenea
» fost cintdrit imediat Tn stare proaspdtd. Numarul de sacrificdiri a fost de cel putin 5
pentru fiecare specie.

Rezultate si discutii. Tn Tabelul 1 sint cuprinse principalele valori
ile parametrilor mdsurati. Din compararea valorilor rezultd ca diferen-
tele ponderale dintre masa ficatului provenit de la speciile investigate
sint destul de marcante. Ficatul la crap masoara in medie 18,4 g, pe

Tabel 1

Valorile medii ale indicelui anatomic al corpului (i.a.), masei ficatului (m.f), masei
muschiului rosu lateral superficial (m.m.r.1.s.) si ale raportului dintre masa ficatului
si masa muschiului rosu lateral (m.f./m.m.r.l.) la citiva pesti de apa dulce

Specia Nr. ia. m.f. m.m.r.l.s. m.f./m.m.rl. +ES
ind. —@m) (g )

Cyprinus carpio carpio 10 30/14 18,4 35,3 0,540 0,03
Elypophthalmichthys

molitrix 5 28/9,5 14,0 20,3 0,670 0,03

ctenopharyngodon idella 5 247 6,5 14,5 0,390 0,01

Perca fhrviatilis 5 16/5 0,81 0,6 1,600 0,03

Mburnus alburnus 5 11/3 0,13 0,5 0,260 0,03

Salmo trutta fario 10 15/5 0,66 5,5 0,190 0,01

:‘ind la Ctenopharyngodon numai 6,5 g, desi talia medie a indivizilor celor
ioud specii este destul de apropiatda. Daca la crap ponderea ficatului fata
ie masa corpului reprezinta in jur de 10%, la Ctenopharyngodon nu depa-
seste 3% din masa corpului. Greutatea muschiului rosu variaza de ase-
nenea destul de mult de la o specie la alta. Comparind indicele rezultat
iin raportarea masei muschiului rosu la cea a ficatului provenite de la
iceeasi specie constatam o marcanta apropiere a valorilor mai ales la
»peciile apropiate ca gen, limitele fiind situate Tntre 1,600 la Perca flu-
natilis si 0,190 la Salmo trutta fario. Remarcam faptul ca cu cit este
nai mica valoarea acestui indice cu atit este mai mare masa muschiului
:osu lateral superficial decit masa ficatului.

Remarcam de asemenea ca dispozitia topografica a muschiului rosu
ateral superficial prezinta diferente accentuate de la o specie la alta.
ba Cyprinus, masa principald a muschiului se situeaza pe linia marcata
le dispunerea organului liniei laterale, iar colateralele se inserda destul de
»imetric pe miotoamele muschilor laterali. Tn grosime muschiul prezintd sec-

i- Biologia U liii
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tiune maxima Tn zona mijlocie
trunchiului unde este mai extin:

superficial (Fig. 1). Muschiul late
superficial de la Hypophthalmi
thys are expansiuni numai pe
miotoamele muschiului epiaxal
nu urmeaza topografic drumul
ganului liniei laterale si nici <
a septului orizontal in sensul u
dispozitii proportionale a ma
muschiului de o parte si de a
a septului. Tn regiunea codald m
chiul rosu lateral se extinde
aproape toatd suprafata muschi
laterali ai corpului (Fig. 2). Dis]
zitia topografica a muschiului <
lateral superficial la Ctenophar
godon urmeaza complet linia la
W 1 snarernaan tutcrub e 4 F n,u5 gFx- ralé_?i sePtul orizontal, iar exp;
pio carpio, vazut superficial Sl Tn sectiune. siunile peste miotoame lipsesc (5
3). Fa Alburnus, muschiul rosu
teral superficial este compact si nu urmeaza intru-totul drumul liniei laten
ci cea a septului orizontal mai ales in portiunea cefalica a trunchiului (Fig.
Studiile efectute supra teleosteenilor marini au scos Tn evidenta fi
tul ca raportul dintre greutatea ficatului si cea a muschiului rosu late
superficial este unitarda numai la putine specii (zdrgan), Tn timp ce
alte specii este Tn general subunitar [4]. Datele noastre evidentiaza
asemenea faptul cd si la speciile dulcicole si mai ales la cele bune Tno
toare (Salmo) raportul sau indicele rezultat din raportarea masei m

Fig. 2. Muschiul |
lateral la Hypopht
michthys molitrix, m
superficial si Tn sectii
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ig. 3. Muschiul rosu lateral superficial la F ig. 4 Muschiul rosu lateral la Al-
Ctenopharyngodon idella. burnus alburnus, vazut superficial si
Tn sectiune.

ului rosu la masa ficatului este subunitar. Aceastd constatare ar indica
)tul ca cele doua organe se completeazd mai ales functional [2—4].

Cercetarile lui Pora si Wittenberger asupra fiziologiei mus-
iului rosu lateral superficial al crapului evidentiaza faptul ca acest
ischi este putin contractii, oboseste mai greu, inglobeaza mai activ fos-
ul radioactiv si acumuleaza mai intens substantele nutritive in compa-
re cu muschiul alb somatic [1, 2]. Totodatd, autorii constatda existenta
ui flux de substante nutritive dinspre muschiul rosu spre cei doi muschi
natiei laterali, consecutiv unui efort mai intens al*acestora, efort dé-
minat, bineinteles, experimental. Tn consecintd, se face o analogie Tntre
ul functional al ficatului si al muschiului rosu lateral in sensul ca
bele organe joaca rol compensator in perioada de efort maxim al
malului, Tn perioada migratiei pentru nutritie sau reproducere. Muschiul
u, fiind situat Tn imediata apropiere a celor doi muschi somatici prin-
ali, este un furnizor mai®*mediat de substante nutritive. in favoarea
;i astfel de concluzii poate* eni si faptul cd slaba vascularizatie a mus-
aturii la pesti nu face posibila o bund aprovizionare cu substante mi-
ivé pe cale sanguind, aceasta compensindu-se prin fluxul de substanta
la muschiul rosu lateral. Faptul, ca pestii pelagici si dintre acestia cei
patori (stavridul) au muschiul rosu lateral mult mai bine dezvoltat
Tt pestii bentonici (guvidul) mai sedentari, vine de asemenea in spri-
il ipotezei formulate mai sus [3, 4]. Materialul nostru aduce si un nou
ument si anume acel al dispozitiei specifice a unei parti din masa mus-
ului rosu lateral in lungul miotoamelor muschilor somatici albi laterali.

Concluzii. 1. Masa muschiului rosu lateral superficial este superioard
sei ficatului la toate speciile studiate cu exceptia speciei Perca fluvia-
S.

2. Pestii buni Tnotatori au cel mai mic indice al raportului ficat :
schi rosu, fapt corelat cu rolul preponderent trofic si nu dinamic al
schiului rosu lateral.
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3. Pozitia muschiului rosu lateral superficial la speciile studiate, atil

n raport de septul orizontal cit si de miotoamele muschilor albi lateral
ai corpului, indica un parort de troficitate.

4. Pozitia topografica a muschiului rosu lateral al pestilor dulcicoli

ca si raportul dintre masa ficatului si masa muschiului rosu, evidentia
zd un mare grad de asemanare morfo-functionald cu muschiul rosu late
ral de la pestii marini pelagici.

1
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SUR LA COMPOSITION TAXONOMIQUE DU PEUPLEMENT DE
GRENOUILLES VERTES (COMPLEXE RANA ESCULENTA L))
DE ROUMANIE

STEFAN VANCEA», | ION E. FUHN | et BOGDAN STUGHEN««

SUMMARY. — On the Taxonomic Composition ol Green Frog Populations
{Rana esculenta L. Complex) ol Romania. Comparative analyses of large samples
mof green frogs from various counties of Romania have shown that there are, like
in Central Europe, 3 often synpatric species or phenotypes in various percen-
tages : ,,esculenta” (E), ,lessonae” (L), and ,ridibunda“ (R). The frequencies of
these phenotypes in a natural population reflect its taxonomic composition, res-
pectively its genetic system. In the north-eastern counties of Romania, the
population iscomposed only by individuals of ,,esculenta” and ,,ridibunda"”,without
alleles of ,lessonae“ (genetic system (,,E + R —L")). The same genetic system
was found in the Danube Delta. In the surroundings of Bucharest the green
frog population is composed by individuals belonging to all 3 species of the
R. esculenta complex, its genetic system being (,,E + R + L"), with ,ridi-
bunda"™ in the majority. The same is true for the south-western counties of
Romania. Finally, the population of eastern Transylvania is based on a genetic
system of different type, namely (,,£ + L — R"), ,,lessonae” being overwhelming-
ly in the majority. Caryological analysis pointed out sharp differences between
R. lessonae, R. esculenta and R. ridibunda in the surroundings of lassy. No
pure populations of ,.esculenta” or ,ridibunda" were found.

Introduction. Le peuplement de Grenouilles vertes d'Europe Centrale
comprend 3 formes ou phénotypes, qui représentent des lignées génétiques
edistinctes [18] — ,esculenta” (E), ,lessonae” (L) et ,ridibunda” (R),
— considérées parfois, comme des especes valides [1]: Rana esculenta

L., Rmlessonae Camerano et R. ridibunda Pali. Les populations naturelles
de Grenouilles vertes sont basées sur plusieurs systéemes génétiques [28] :
a) systtme ,,R” — R. ridibunda pure; b) systtme ,,E” — avec indivi-
dus de R. esculenta dans la majorité ; ¢) systtme ,,L” — R. lessonae
pure ; d) systeme (,,E + R + L”) — R. esculenta sympatrique avec R.
ridibunda et R. lessonae; e) systeme (,,E + L —R”) — R. esculenta
sympatrique avec R. lessonae, pas de R. ridibunda dans la population ;
f) systtme (,,E - R —L”) — R. esculenta sympatrique avec R. ridibun-
da, pas de R. lessonae dans la population. Dans I'Ouest de I’'Union So-
viétique, on a trouvé les mémes systemes génétiques dans le peuplement
de Grenouilles vertes [29].

Dans ce travail nous essayons d’claircir la composition taxonomi-
que du peuplement de Grenouilles vertes de Roumanie, en décrivant en méme

« Université ,,Al, I. Cuxa® lossy, Laboratoire de zoologie, 6600 lossy, Roumanie
** Université de Cluj-Napoca, Laboratoire de zoologie, 3400 Cluj-Napoca, Roumanie
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temps ses systéemes génétiques*. Dans la littérature herpétologique roumaine
les Grenouilles vertes du pays ont été attribuées tantdt a une seule es-
pece, notamment R. esculenta [22], tantdt a deux espéces, a savoir R.
esculenta et R. ridibunda [9, 11, 12, 23, 24]. Da présence en Roumanie
d’une troisieme espéce de Grenouille verte R. lessonae comporte des dis-
cussions et des incertitudes. Cette petite Grenouille verte fut citée dans notre
pays dans le siécle pasé [7] & Gherla et & Sibiu. Certains auteurs [9,
11] l'ont considéré une forme sympatrique, soit une variété dans le peu-
plement de R. esculenta. C’est seulement plus tard que la présence de
R. lessonae fut indubitablement démontrée en Roumanie, a Plavisevita.
sur la rive gauche du Danube [13] et dans les environs de Bucarest [26],

Matériel et méthode. Nous avons étudié 980 exemplaires adultes provenant de divers-
départements de Roumanie. Le matériel est compris dans les collections du Musée d'Histoire
naturelle de lassy.

Nous avons mésuré certains caractéres métriques: longueur de la téte + tronc (LTT),
longueur du fémur (F.), longueur du tibia (T.), longueur du tubercule métatarsien (callosité
interne) (C. int.) et de I’orteil postérieur (Digitus primus = D.p.). On a étudie aussi le caryo-
type, d’aprés caryogrammes inédits [25].

Afin d’éviter les confusions nous donnons ci-dessous une clef pour la différenciation des
espéces R. esculenta, R. ridibunda et R. lessonae, composée en grande mesure d'apres Bon -
lenger [6] et Berger [1, 2] (Fig. 1—2).

1 (4) Adultes gréles, de petites diMeNSIONS e 2
2 (3) Face intérieure du fémur et région lombaire marmoréennes, avec des taches noires sur

Fig. 1. Orteil postérieur (D.p.) et tubercule Fig. 2. Aspect dorsale des extrémités pos-
métatarsien (C. int.) chez les Grenouilles ver- térieures en angle droit par rapport de la
tes d’Europe centrale [2]. colonne vertébrale chez les Grenouilles vertes
L — Rana lessonae. d’Europe centrale [1].
E — Rana esculenta. L — Rana lessonae.
R — Rana ribibunda. E — Rana esculenta.

R — Rana ridibunda.

* Nous remercions nos collegues de la RDA, le Dr. R. Giunther (Berlin) et S. E c K
(Dresde), si bien que de la Belgique, bl. G. H. Parent (Arlon), qui ont bien voulu nous
envoyer la bibliographie sollicitée.
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un champ jaune vif ou organge. Tubercule métatarsien grand, sa longueur étant com-
prise 5—8 fois dans la longueur du tibia. Lorsqu'on plie les extrémités postérieures en
angle droit par rapport & la colonne vertébrale, les articulations tibio-tarsales ne se
TOUCHENT PAS oottt R. lessonae
Face intérieure du fémur et région lombaire marmoréennes avec des taches noires ou
noir-brunes sur un champ jaune vif. Tubercule métatarsien plus petit que chez R. lessonae,
sa longueur étant comprise 7—10 fois dans la longueur du tibia. Lorsqu’on plie les
extrémités postérieures en angle droit par rapport a la colonne vertébrale, les arti-
culations tibio-tarsales se touchent & peine.. .R. esculenta
Adultes robustes, de grande taille 5
Face intérieure du fémur et région lombaire marmoréennes, avec des taches blanches
et vert-grises, jamais de couleur jaune. Tubercule métatarsien plus petit que chez
R. esculenta, salongueur étant comprise 9,5—14 fois dans la longueur du tibia. Lorsqu’on
plie les extrémités postérieures en angle droit par rapport & la colonne vertébrale, les
articulations tibio-tarsales se SUPErPOSENt e Rmridibunda

Résultats. D’aprés nos données biométriques (Tableau 1), on trouve

en Roumanie tous les trois phénotypes de Grenouilles vertes — ,,esculenta”
,,lessonae” et ,,ridibunda”. La taille de ,lessonae" ne dépasse pas 49 mm

Tableau 1

Certaines caractéristiques biométriques du peuplement de Grenouilles vertes de

Roumanie
N=980 Toutes les données en mm

Phénotype ,lessonae” N = 18

<<dN= 1 SSN = 17
min. X  max. min. X  max.
HUTT 39,0-43,40-49,0 43,0 -55,63-74,0
R. 19,0-20,25-21,0 23,0 -27,0 -33,0
T. 18,5-20,33-22,5 18,0 -26,58-31,0
I1>.p. - - 5,0 50 - 7,11- 8,0
C. int. — — — 27 - 4,02- 45
T./C. int. — — — 462- 6,61- 7,75
Phénotype ,esculenta” N = 508
d(JN = 194 m = 314
XTT 53,0-69,78-97,0 46,0 -79,23-107,0
F. 20,4-32,21-43,5 33,0 -38,01-75,83
T. 21,0-34,54-46,0 30,0 -37,05-45,5
D.p. 7,5-10,32-14,0 70 -11,11-20,60
C. int. 3,0- 4,25- 50 3,0 - 4,48- 5,60
T./C. int. 6,48-7,27- 9.06 6,94- 7,49- 841
Phénotype ,ridibunda™ N = 454
cJ<IN = 202 SSN = 252
XTT 50,0—75,83—100,0 46,0 -83,45-112,0
F. 23,0- 34,75- 48,0 26,0 -40,16-48,0
T. 27,0-37,54-46,0 30,0 -41,05-46,67
D.p. 7,5-13,05—18,0 7,0 -13,64-19,40
C. int. 2,6- 3,67- 4,8 25 -1,89 - 3,0
T./C. int. 7,5-10,2-12,33 8,03-10,44-15,33
X — Valeur moyenne. I.TT — Longueur téte + tronc. F. — Longueur du fémur. T. — Longueur du tibia. D.p. —

Orteil postérieur. C. iut. — Tubercule métatarsien.
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F i R 3. Répartition géographique de*
systemes génétiques dans le peuple-
ment de Grenouilles vertes de Rouma-
nie.
| — Population de Gura Humorului.
Il — Population des environs de
lassy. Il — Population du Delta de
Danube. 1V — Population des en-
virons de Bucarest. V — Sud-ouest
de Roumanie. VI — Sud-est de la
Transylvanie.

chez les méles et 74 mm chez les femelles. La taille la plus grande fut
trouvée chez les individus de ,ridibunda” de Gura Humorului (105 mm
chez un male et 112 mm chez une femelle). Le phénotype ,esculenta
est intérmédiaire par ses dimensions entre ,lessonae” et ,ridibunda” |
53—97 mm chez les méles et 46—109 mm chez les femelles.

La composition taxonomique du peuplement de Grenouilles vertes,
établie sur la base de la clef présentée ci-dessus, n’est pas uniforme en
Roumanie (Fig. 3).

La population des environs de Gura Humorului (1) est basée sur le
systéme génétique (,,E + R — L), dont le phénotype ,,csculenta” est
prédominant, avec 58,92%. Le méme systeme génétique est présent dans-
la population des environs de lassy (lIl), mais la c’est le phénotype ,ri-
dibunda ‘ qui prédomine, avec 67,79%. On peut donc en conclure que,
dans le nord-est du pays, le peuplement de Grenouilles vertes n’est com-
posé que par les individus de R. csculenta et R. ridibunda, qui forment
des systémes sympatriques dans lesquels I’'abondance la plus grande revient
tantét a ,ridibunda™, tantdt a ,,csculenta”. Le phénotype ,lessonae” n’est
pas présent dans la population f,,E -f R™), mais il y a dans le nord-est
du pays des points disparates ou I’'on trouve R. lessonae sans R. escu-
lenta et R. ridibunda (Mircesti, prés de Pascani, département de lassy)..

Dans le Delta du Danube (IIl), c’est R. csculenta qui est le taxon
prédominant avec 58,92% dans le systtme (,,E + R™) Toutefois, un
exemplaire de Sulina se trouvant dans notre collection appartient slre-
ment & R. lessonae.

Le systeme (,,£ - R + L”) est le fondement génétique de la popu-
lation des environs de Bucarest (V). Dans ce peuplement sympatrique
de R. esculenta, R. ridibunda et R. lessonae, c’est ridibunda qui, avec
74,17%), est le taxon prédominant. La proportion de R. lessonae est fai-
ble (3,C9%).

Dans le sud-ouest du pays (V), le matériel provenant des environs
de Timisoara et d’Arad, c’est le méme systéme génétique (,,£ -f R + L")
et c’est encore le phénotype ,ridibunda” qui, avec 75,55%, est le plus fré-
quent, tandis que le phénotype ,,L” est insignifiant (2,22%).
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Dans I’est de la Transylvanie (la zone comprise entre Tg.Mures et
Covasna) (VI), la population est basée sur le systeme (,,E --L — R™).
C’est le phénotype ,lessonae” qui est ici le plus fréquent, avec 62,50%.

Pour en faire un apergu complet, il faudrait connaitre la structure
taxonomique des peuplements d’Olténie, du nord-ouest de la Transylva-
nie et de la Dobroudja, régions d’ou nous ne disposons pas encore de
matériel. .

D’aprés des observations dans la nature faites par un des nous (I.
Fuhn), il y a une population pure de R. lessonae a Vasilati, dans
les environs de Bucarest, et une autre a Govora, dans le département
de Vfilcea.

Les données caryologiques obtenues a partir du matériel provenant
des environs de lassy, démontrent [25] que les trois phénotypes de Gre-
nouilles vertes sont basés sur des caryogrammes différents (Fig. 4—6).
Malgré le fait que le nombre diploide de chromosomes, donc le caryotype,
est identique (13 paires de chromosomes), les caryogrammes spécifiques
se distinguent par Il’abondance différente des chromosomes acrocentri-
ques et sous-métacentriques. C’est qui est surprenant est le fait que R.
ridibunda et R. lessonae montrent, en dépit de leur divergence biomé-
trique extréme, une affinité assez grande par leurs caryogrammes. R.
ridibunda et R. lessonae ont 10 paires de chromosomes similaires, tandis

Fig. 4. Caryogramme de macrochtcnwsotr.es chez Rana lessonae des environs de Jassy (des-
siné d’apres photographie [25]J.
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Fig. 5. Caryogramme de macrochromosomes chez Rana esculenta des environs de lassy (des-
siné d'aprés photographie [25JJ.

Fig. 6. Caryogramme de macrochromosomes chez Rana ridibunda des environs de lassy (des-
siné d’aprés photographie [25]).
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gue R. csculcnia n’a que 8 paires de chromosomes similaires avec R. ridi-
lurda et seulement 7 paires similaires avec R. lessonae. Enfin, chez R.
csculenta la 13éme et lléme paire de chromosomes ont un aspect tout
a fait différent par Tappert & R. lessonae et R. ridibunda, ayant, de plus,
des satellites.

La conclusion générale des études biométriques et caryologiques est
que les alléles de ,lessenae” sent largement répandus dans le peuplement
de Grenouilles veites de Roumanie. En outre, nous n’avons par trouvé
une seule pcpulaticn de R. csculenta pure ou de R. ridibunda pure.

Disnisicns. Etant dénué le fait que R. esculenta de Roumanie pré-
sente des caractéres biométriques et caryologiques intérmédiaires entre R.
ridifunda et R. lessonae, nous sommes d’avis que cette espece a une ori-
gine hybride. En adoptent ce peint de vue nous nous associons a la théo-
rie sur l'origine hybride de R. esculenta, a la suite du croisement natu-
rel entre R. ridibunda et R. lessonae [2, 16, 27] dans la zone de super-
position des aires de repartition de ces deux especes entre la Mer du
Nord et la Mer Noire. Pour cette raison, les populations de Grenouilles
veites sent iaiement homogeénes du peint de vue génétique. En absence de
mécanismes de ségrégation écogéographique et sexuelle, le flux de génes
conduit a I'introgressicn des alleles ,,lessonae” dans les populations de R.
ridibunda, jusques dans l’euest de I’'Ukraine vers le sud et dans la Let-
tonie veis le nord. Mais les limites, jusqu’auxquelles on trouve des exem-
plaires avec des caiactéres de ,lessonae”, sont situées plus loin a I’est,
c’est-a-dire aux environs de Leningrad [4, 5], ainsi que dans les régions
de Moscou et de Voronej [29] et encore plus a I’est, sur la Volga a Kazan
[14]. Mais le flux de génes s’éteint de l’ouest a I’est. Au-déla des Monts
Oural il n’y a plus d’alléles ,,lessonae”. Les Grenouilles vertes de Kazakh-
stan (matériel d’Alma-Ata) ne possédent que des populations pures de
R. ridibunda ; c’c-st aussi la situation dans le sud de la Bulgarie, a Plov-
div [17].

La composition taxonomique des populations roumaines de Grenouil-
les vertes ressemble donc largement a celle de I'Union Soviétique. Par
centre, elle est nettement différente de celle du peuplement de Belgique,
de Luxembourg, de Pays-Bas et du nord de la France, ol on trouve
des populations pures de R. lessonae, notamment dans les Vosges du Nord,
dans les Hautes Ardennes, en Lorraine francaise, dans les départements
de la Meuse et de la Moselle, ces populations pures de R. lessonae étant
clairement différenciées des populations mixtes (,,E - L) [8].

Il reste encore a éclaircir le rang taxonomique qu’il faudra attri-
buer a ces trois formes eurepéennes de Grenouilles vertes. D’aprées Ber -
ger [1, 2], le peuplement de Grenouilles veites est composé par trois
espéces valides, R. csculenta, R. ridibunda et R. lessonae; pourtant, cel-
les-ci sent considérées parfois des écote”pes d’une seule espiece [15], ce que
rappelle la conception de Kauri [21], dans laquelle R. esculenta est
une espéce unique mais trées hétérogéne, la forme ,,csculenta” et la forme
,»ridibunda™ n’étant que les extiémes d’une série de variations sympatri-
ques. Peur autres auteurs, il ne s’agit que de phénotypes [3, 19]. Pra-
tiguement il est bien difficile de prononcer un verdict. Dans de telles
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situations fort douteuses, qu’on ne peut pas englober dans les concepts
classiques d’espéce et de sous-espéce, il serait peut-étre mieux d’utiliser
le terme de ,klepton” [10]. Le Kklepton doit signifier que R. esculenta
est une forme produite par hybridisation entre deux espéces ,bonnes”,
mais qu’elle n’est pas une ,bonne” espéce. Il s’agit plutdét d’une clone,
dont la survivance est possible seulement par introgression répétée des
gameétes d’une des espéeces ,parentales”.

En ce qui concerne les especes nouvelles établies par des méthodes
d’électrophorése, comme par example la R. shquipcrica de .Skadarsko
Jezero, dans le Monténégro [20], celles-ci ne sont, a notre avis, que
des phénotypes, voir des variations biochimiques sans statut taxonomi-
que, des variations dans le cadre du polymorphisme génétique de I’éspece.
Le nombre de ces ,nouvelles” especes est déja assez grand dans la lit-
térature, c’est qui est dangereux pour la systématique.
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INFRASPEZIFISCHE SYSTEMATIK DER GRIECHISCHEN
LANDSCHILDKROTE (TESTUDO HERMANNI GMELIN) AUS
KORFU

BOGDAN STUGREX* und YORGIOS KAVVADIAS**

SUMMARY. — Infraspeclflc Systematic» of the Greek Land Turtle [Testudo
hermanni Gmelln) from Corfu. There are no comprehensive studies on the
subspecies of T. hermanni which inhabits the island of Corfu. In the opinion
supported here by facts, the land turtle population of CArfu belongs to an inter-
grade between the western and the eastern subspecies, and should therefore be
called T. hermanni hermanni Ginelin sensu Bour 1986 § T. hermanni boettgeri

Mojsisovics.

Einleitung. Seit der Feststellung [16], dalR die Griechische Lani-
schildkrote 2 Unterarten, eine westliche, auf dem. spanischen Festland,
den Balearen und in Sidfrankreich vorkommende und eine ostliche, auf
der Balkanhalbinsel verbreitete Unterart, umfalt, wurden die Land-
sehildkroten der Insel Korfu, sowie der lonischen Inseln im Allgemeinen,
hinsichtlich ihrer Unterartangehdrigkeit kaum untersucht. In dlteren Faunen-
listen [11, 19] wird als Areal der dstlichen Unterart T. hermanni hermanni
Gmelin sensu Wermuth 1952 ,,S—Italien und Balkanldénder vom Donau-
gebiet sidwarts bis zum Peloponnes einschliel(lich der Inseln”, angegeben.
Daraus folgt, dal auch Korfu hierher gehdrt, obwohl es nicht in expres-
sis verbis ausgedruckt ist. Die westliche Unterart wird dabei als T.
hermanni robertmertensi Wermuth bezeichnet. Baut der neuesten Revision
der Systematik der mediterranen Landschildkréten [3], stellt aber die
westliche Unterart die Nominatform T. hermanni hermanni Gmelin (= T.
hermanni robertmertensi Wermuth) dar, wahrend der 0&stlichen Unterart
der Name T. hermanni boettgeri Mojsisovics (= T. hermanni hermanni
Gmelin sensu Wermuth 1952) gebihrt. In einer Spezialarbeit tber die
Herpetofauna von Korfu [10], wird auf Grund von 2 adulten und |
juvenilen Exemplar die Insel Korfu dem Areal der &stlichen Unterart
zugerechnet. Dieser Gesichtspunkt wurde auch in der Faunenliste der
Amphibien und Reptilien Griechenlands [13] beibehalten. In Ubersichten
der Systematik »und Verbreitung der mediterranen Landschildkrdten [15]
wird das Areal der Ostlichen Unterart schlicht als ,,Sud de I’'ltalie et Bal-
cans (jusqu’au Pcloponése)” bezeichnet.

In der vorliegenden Arbeit wird versucht die infraspedfisehe syste-
matische Stellung der korfiotischen Landschildkroten aufzukl&ren***,

* Universitat Cluj-Napoca, Lehrstuhl fur Biologie, Zoologisches Laboratorium, 3D | Cluj-Nipo;s, R.tnltis*
$ ** Leukimis, Nomos Kerkyra, Griechenland.
Pul Zusendung von Spezialliteratur sind wir Dr. P. Tiedemann (Ndturhistori-

sches Museum Wien) zu Dank verpflichtet.
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Unser Material besteht aus 5 Stiicken, vom 2. Autor bei Argirades, eine ungefahr in
der Mitte der Insel Korfu gelegene. Ortscahft, gesammelt (Mai 1985). In der Bearbeitung des
Materials befolgten wir die von W er muth und Mertens [19] angefiihrten Unterschei-
dungsmerkmale und haben auch den Wermuth-Index [16] berechnet.

Ergebnisse’ Von den 5 untersuchten Stucken, besitzt nur eines einen
gelben Subocularfleck, welcher jedoch deutlich nach hinten verlagert ist.
Wie aus der Tabelle 1 hervorgeht, ist die Panzerldange ann&hernd 2mal
grofRer als die Panzerhohe. Die re-
lative Panzerhdhe, nach dem Wer-
muth-Index berechnet : Morphometrische Merkmale von

Testudo hermanni aus Korfu

Tabeile 1

Panzerhohe —5 LBP —Léange des Bauchpanzers. LRP —La&n-

A ge des Ruckenpanzers. HRP — Hohe des
Panzerlange Rickenpanzers (alle MaRe in mm).
betragt 0,44—0,48. Die Lénge des W - Index = TRP-5
Plastrons schwankt zwischen 85— LRP
115 mm.Die Gelbfarbung von Haut
und Panzer ist stark ausgepragt, das Nr. LBP  LRP  HRP  W-index

Plastron ist dagegen vorwiegend

h 1 115 150 71 0,44
schwarz. Die schwarzgelbe Mus- 2 105 145 70 0,45
terung des Plastrons zeigt starke i igg iig ;é 8,32
Variationen auf, so dal man auf : o 150 hs 046

Grund dieses Merkmals keine allge-
meine Charakterisierung unserer
Reihe aufstellen kann. Wie es aus Abb. lersichtlich ist, weisen 3 Stiicke (Nrn.
2, 4, 5) deutliche schwarze L&ngsbéander rechts und links auf dem Bauchpan-
zer auf, wobei jedoch die schwarzen Flecken auf den Humeral- und Pygal-
schildexn von diesen schwarzen L&ngsbé&ndern durch schmale gelbe Streifen
abgetrennt sind. In der Mittellinie des Bauchpanzers verlduft ein breiter

gelber Zwischenraum. Eei anderen 2 Sticken ist dieser helle Zwischenraum
nicht stark gelb gefdrbt, sondern schwérzlich veiwischt.

BisktissioB. Laut der Origiralbeschreiburg der westlichen Unterart
[16] und nach dem Bestimmungsschlissel der Unterarten von T. hermanni
[19], welche auch von neueren Autoren tGbernommen wurden [15], wird
die westliche Unterart duich einen kraftig-gelben Subccularfleck und ein
Paar deutlich schwarzen Lé&rgsbédrdein auf dem Eauchpanzer, welche
voneinander durch einen schmalen gelben Zwischenraum auf der Mittellinie
getrennt sind, gekennzeichnet. Bei der 6stlichen Unterart sollen dagegen
diese Merkmale nicht verbanden sein. F,in Vergleich der eben angefihr-
ten Fakten mit den Diagnosen beider Unterarten der Griechischen
Landschildkrote zeigt, dal sich das Korfu-Material in keine bestimmte
Unterart ohne weiteres einfigen laRt. Die Abwesenheit (mit einer Aus-
nahme) eines kréaftig-hellen bubccularfleeks deutet auf die 6stliche Unter-
art hin. Der Wert dieses Merkmals fir die Unterscheidung von Unterarten
bei T. hamanni wird aber verneint, da im Rahmen jeder Population hin-
sichtlich der gelben Flecken auf dem Kopf Variationen auitreten kénnen
[3]. Las Vorhandensein ven schwarzen Langsbér.dern auf dem Bauchpan-
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zer deutet dagegen auf
die westliche Unterart
hin. Aber nicht alle Sti-
cke aus Korfu weisen
dieses  Merkmal auf.
Wenn vorhanden, ist es
auch nicht fir die Ange-
horigkeit zu der west-
lichen Unterart aussa-
gend, da der helle Zwi-
schenraum auf der Mit-
tellinie  nicht schmal,
sondern erheblich breit
ist. Nur die relative Pan-
zerlange stimmt mit je-
ner der Griechischen
Landschildkrdte von den
Balearen (-0,48) [16],
auf der die Originalbe-
schreibung von T. her-
manni robertmertensi ba-
siert, Uberein.

Auf Grund dieser
Erwégungen nehmen wir
an, dall die Korfu-Po-
pulation der Griechi-
schen Landschildkrote
eine Ubergangsform zwi-
schen der westliche» und
der Ostlichen Unterart
darstellt und demgemaR
als T. hermanni boettgeri

T. hermanni herman-

. - ni (= T. hermanni her-
Abb. 1 Rz'ichpanzer von Testudo feerraautii etc Korfu. manni sensu Wermuth

T. hermanni robertmertensi) zu bezeichnen ist.

Das ineinander Ubergehen der Unterarten bei der Griechischen Land-
schildkrdte in Randgebieten wurde schon ldngst erw&hnt [16]. So wurde
beispielsweise fiir das kontinentale Italien sowohl die 6stliche, alsauch
die westliche Unterart (diese nur fiir Kalabrien) gemeldet [17]. Zu Mischpo-
pulationen beider Unterarten gehdren wohl die Landschildkréten West-
und Suditaliens, sowie auch jene der Tyrrhenischen Inseln [14]. Korsika
und Sardinien gehdren dem Areal der westlichen Unterart an [9]. Auf
Elba konnte das Vorkommen der westlichen Unterart nicht nachgewiesen
werden, da dort im Allgemeinen T. hermanni, wenn vorhanden, &ufllerst
selten ist [8, 14]. Aus der Balkanhalbinsel wurde bisher keine Mischpopu-
lation angefiihrt. Fir Jugoslawien wird nur die dstliche Unterart gemeldet
[4]. Selbst die an Italien sehr nahe gelegene Halbinsel Istrien, sowie die
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Kvarner-Inseln zwischen Istrien
und Kroatien, werden zweifels-
ohne von der 6stlichen Unter-
art bewohnt [5].

Da wir kein Material aus
dem kontinentalen Griechenland
besitzen, kénnen wir nicht be-

urteilen ob daselbst bloR3 ,,reine”
Populationen der dstlichen Un-
terart Vorkommen oder hie und
da auch Ubergangsformen zur
westlichen Unterart auftreten. In
dieser Hinsicht ware die Erfor-
schung der Griechischen Land-
schildkrote aus anderen loni-
schen Inseln, von den benach-
barten Kisten des Epirus und
auch aus Albanien hdchst win-
schenswert und aussagewert. Li-
teraturangaben tber Variationen
-dieser Populationen fehlen. In
der europdischen Turkei wurden
-keine Besonderheiten bei der Abb * Bauchpanzer von Testudo hermani aus
Griechischen Landschildkrote Orsova, SW-Rumanien.
vermerkt [6]. Aus Bulgarien sind
Exemplare mit einem hochgewdlbten Panzer (Panzerhéhe 346 mm) be-
kannt [1].
Die Griechische Landschildkrite aus SW-Rumé&nien wurde der 4stli-
chen Unterart zugeordnet [7]. Unser Vergleichsmaterial aus dieser Gegend
ist sparlich — bloR 2 Exemplare* —und wird wohl in der Zukunft auch

nicht zahlreicher werden, da die Spezies in unserem Land mit Recht
streng geschitzt ist.

Ein Exemplar** stammt aus Orsova, eine Stadt ah der Donau im
Kreis Caras-Severin, die Terra typiea restricta von T. hermanni boettgeri.
In der Originalbeschreibung der Form boettgeri [12] wird bloR angegeben,
«daB die Fé&rbung etwas variierend ist und die Schalenldnge (= Lé&nge
des Riickenpanzers) 23 cm betrdgt. Unser Exemplar, das wohl ein Topo-
typ fur T. hermanni boettgeri ist, erreicht 195 mm Lé&nge des Riicken-
panzers, wobei die relative Panzerldange (Wermuth-Index) 0,48 betrégt.
Die gelben Farben auf den Schildern sind nicht kraftig hell, sondern
verwischt. Die schwarzen Flecken weisen auf dem Plastron keine deutliche
Umgrenzung auf. Ein ZusammenflieRen der schw;arzen Flecken in L&ngs-
b&ndern kommt nicht vor. Durch diese Merkmale stimmt unser Exemplar

¢ Verwahrt im Zoologischen Museum der Universitdt Cluj-Napoca.
es Leg. Dipl. Biol. I. Pet cu (Orsova), Mai 1951.

C — Biologia 2/1989
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mit der Diagnose von Bour [3] fur T. hermanni boettgeri deutlich tber-
ein*. Ein gelber Subocularfleck ist vorhanden. Das ist aber fur die
Unterartenumgrenzung nicht wichtig, wie hier schon erwdhnt wurde.

Ein weiteres Exemplar** stammt aus leselnita, Kreis Mehedinti.
Durch seinen 255 mm langen Rickenpanzer, lUberragt es den Hdchstwert
dieses Merkmals, wie dieser in der Literatur fir Sudwestruménien [7]
angegeben ist. Die relative Panzerldange betrdgt aber 0,37. Durch Féarbung
und Zeichnung stimmt auch dieses Stick mit der Diagnose der Unterart
boettgeri Uberein.

Die Unsicherheit der Wermuthsehen Diagnosen ist auf die hohe
Variabilitat der Griechischen Landschildkrote zurlckzufuhren. Elektro-
phoretische Untersuchungen des Blutserums der siidfranzdsischen Population
von T. hermanni haben gezeigt, dall bei der westlichen Unterart der gene-
tische Polymorphismus einen hohen Prozentsatz erreicht [2]. Solche
Untersuchungen wurden fir die dstliche Unterart nicht durchgefihrt.
Hier wurden nur phanotypische Variationen, Anomalien in der Gestaltung
des Panzers beobachtet [18].

SchluBfolgeruncicn. Aus der Beschreibung der Griechischen Landschild-
krote aus Korfu, sowie aus der Diskussion Uber infraspezifische Systematik
und geographische Variation der Spezies geht hervor, daR die Ubergangszone
zwischen der westlichen und dstlichen Unterart nicht nur Italien umfaft,
sondern sich weiter ostwérts ausdehnt, ndmlich bis zu den lonischen Inseln,
indem Korfu von einer Mischpopulation T. hermanni hermanni T. her-
manni boettgeri bewohnt wird. Die streng taxonomische Einfligung jedes
Einzelexemplars in eine Unterart ist kaum maoglich, da wegen der hohen
innerartliehen Variation die Unterarten ineinander Ubergehen.
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BIOELECTRIC ASPECTS OF THE CUMULATIVE EFFECTS AND
OF THE IMPACT WITH ADRENALINE OF PROCAINE AND
PROCAINE-BASED PREPARATIONS

MIRCEA POP* and CORNELIU TARBA*

SUMMARY. — Persuing the completion of certain experiments described pre-
viously [8], we studied the cumulative effects of procaine, Gerovital H and Asia-
vital as well as the adrenaline effects on the backround of the bioelectric
changes induced by procaine and Aslavital in the activity of the lateral hy-
pothalamus and midbrain reticulate formation. More evident effects were
recorded only on the background of Aslavital administration. The problem of
specificity of the substances tested and the degree of their impact with the cen-
tral cathecholaminergic systems is briefly discussed.

In previously published papers [8, 9], we demonstrated certain spe-
cific effects of Gerovital H3and Aslavital on the bioelectric activity record-
ed from the lateral hypothalamus and midbrain reticulate formation.
The effects were evaluated in relation to those of procaine, the basal sub-
stance contained by Gerovital H3 and Aslavital, and were interpreted
both through the additional characteristic components and the specific
reactivity of the nervous structures investigated.

Possible late cumulative effects in a series of two heterogeneous
substances (in terms of specific composition), such as Aslavital — pro-
caine and procaine — Gerovital H3 as well as the impact of adrenaline
on the action of procaine-based preparations could provide additional
information regarding their specific action. We consider that the impact
with adrenaline is essentially due to the antimonoamine oxidase (antiMAQ)
action of procaine and related preparations [1—7]. Under this aspect,
the antiMAO action of Gerovital H3is better known [5, 10, 11]. However,
we directed our attention to Aslavital, because in our previous experiments
[8, 9] this preparation induced the most evident and specific changes
at the level of the two nervous structures studied.

Materials and methods. Animals, procedure and bioelectric recording technique were
those described in our previous articles [8, 9]. For the study of the cumulative effects, the
drugs were injected intravenously (in the caudal vein), while, for the study of the impact
with adrenaline, procaine and Aslavital were administered intraperitoneally and adrenaline
(0.1 ml of a 0.1% solution) was injected pericardially. In all cases, the administration wan
performed and the effects of the second substance were recorded after 20 min since the:
administration of the first substance.

Results and discussion. There are clear differences between the effects;
of Gerovital H3 administered on the background of the preliminary pre-
sence of procaine and that of procaine administration on the background-

* University of Cluj-Napoca, Department of Biology, 3400 Cluj-Napoca, Romania
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Pig. 1. Cumulative effects of procaine and Gerovital H3 GH3was inject-

ed and its effects were studied after 20 min since the intravenous admi-

nistration of procaine. PH — Lateral hypothalamus, ret. P. — Reticu-
late formation.

of Aslavital presence (Fig. 1 and Fig. 2, respectively). Gerovital H3 mi-
mics in a way the effects exerted by procaine and although with a greater
latency (only after 10 min), the bioelectric changes appear and evolve
approximately in the same way : depression of the slow rhythm, preferen-
tially at the level of the lateral hypothalamus, without important modifi-
cations at the level of the reticulate formation (Fig. 1). The data obtained
on such an experimental model confirm those recorded following the sepa-
rate administration of the two substances to different animals [9]. Not
the same phenomenon can be observed following the administration of
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Fig. 2. Cumulative effects of Aslavital and procaine. The effect of proca-
ine was studied after 20 min since the administration of Aslavital. Ab-
breviations as in Fig. 1.

procaine on the background of the preliminary action of Aslavital. On
this background, after 20 min since the administration of Aslavital, pro-
caine loses appreciably the specific character of its own effects. This
time, again, the changes are more evident at the level of the lateral hypo-
thalamus, but instead of the general depression observed in Fig. 1, pro-
caine induces a slight transitory acceleration of the hypothalamic bioelec-
tric discharges, without eliciting important modifications at the level of

the reticulate formation (Fig. 2).
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The effects of adrenaline were recorded on the background of intra-
peritoneal administration of Aslavital and procaine (Fig. 3 and Fig. 4,
respectively). The bioelectric changes induced in the two cases are diffe-
rent. Adrenaline administered on the background of the preliminary action
of procaine does not induce too important changes in the traces recorded
from the lateral hypothalamus or the reticulate formation (Fig. 3), whereas,

iH PROCAINE
retl”
lec
EOMn
ADRENALINE

Fig. 3. Effect of adrenaline injected on the background of intraperito-

neal administration of procaine. 0.1 ml adrenaline solution (0.1%) was

administered after 20 min since the injection of procaine. Abbreviations
as in Fig. 1.

under similar conditions, adrenaline administered on the background of
the preliminary action of Aslavital tends to mimic Aslavital effects in the
tateral hypothalamus and even induces an important stimulation ofthe
bioelectric activity from the reticulate formation (Fig. 4). In our opinion,

these findings argue for the hypothesis of a more significant impact of
Aslavital with the central cathecholaminergic systems. Very probably,
the adjuvant content of Aslavital solution is responsible for conferring
such properties.

Conclusions. 1. Cumulation of the, effects produced by procaine and
Gerovital H3 on the hypothalamic bioelectric activity leads to changes
of the same type (sense). 2. Cumulation of the effects produced by Asia-
vital and procaine elearfy indicates a specific action of Aslavital, pro-
caine loosing partially the specific character of its own action. 3. Aslavital
renders the nervous structures studied (lateral hypothalamus and reticu-
late formation) more sensitive to adrenaline than does procaine.
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IN VITRO EFFECT OF Mg-GRUTAMOGLUCONATE ON THE
FUNCTIONS OF RAT RIVER MITOCHONDRIA

CORIVELIU TARBA* and FERENC KOSA*

SUMMARY. — Mg-glutamogluconate (up to 10-* M), present in the incubation
medium of rat liver mitochondria, does not adversely affect the functional per-
formances of this organelle, as deduced from the magnitude of the respiratory
control ratio (RCR), ADP/O ratio and the kinetics of membrane potential ge-
nerated by succinate respiration. In the case of glutamate respiration, RCR
is even slightly (but constantly) increased. These findings lend further support
to our previous observations regarding the beneficial effect of this Mg complex
in the hepatic treatment of ethionine-intoxicated rats.

We have observed in previous studies on ethionine-intoxicated rats
[1, 7] that certain Mg organic complexes, notably Mg-glutamogluconate,
stimulate the recovery of liver structure and functions and improve the
behaviour of the corresponding isolated liver mitochondria regarding the
respiratory control ratio (RCR) and the membrane potential. In the present
study we have checked the effects of Mg-glutamogluconate in viiro on

normal rat liver mitochondria. The two parameters studied befcre (RCE
and membrane potential) were completed with the ADP/O ratio. They
are related to each other and to the phosphciyTaticn ability of mitochon-
dria, according to the chemicsmotic theory of energy coupling [4], thus
constituting key indices of the mitcehcndiicn functioning.

Material and methods. Mitochondria were isolated from the livers of male AVistar rats
of about 150 g by a standard procedure [3]. The isolation medium consisted of 250 mM
sucrose, 5 mM HEPES-Tris (pH 7.3), 0.1 mM BDTA and 0.1 mM EGTA, whereas the
washing and suspending medium lacked the chelating agents. Respiratory rates, with glu-
tamate + malate (5 mM each) or succinate (5 mM), were measured in a 0.5-ml cell with
a Clark oxygen electrode, in a medium consisting of 100 mM sucrose, SO mM KC1, 5 mM
HEPES-Tris (pH 7.3), 5 mM K Pi (Pi = inorganic phosphate), 2 mM MgClj and 0.5 mM
EDTA.| A quantity of 0.5—1 mg mitochondrial protein was employed with both substrates.
After recording a basal respiration for about 1—2 min, the respiration rate was enhanced
by 3 successive additions of ADP (0.1—0.2 mM), at intervals of about 2 min each. Mg-
glutamogluconate was usually added on the basal respiration and the effect calculated as
percent variation of the respective rate. For the effects on the respiratory7 rates of state 3
(i.e., in the presence of ADP) and state 4 (after the exhaustion of each pulse of ADP), parallel
traces (without Mg-glutamogluconate) served as control. The difference against the corres-
ponding control rate was expressed and taken as percent variation in the case of states 3
and 4. The significance of the differences was calculated by the pair t test. The same metho-
dology was employed for calculating the ADP/O ratio, an index of the phosphorylation effi-
ciency [2].

Membrane potential generated by succinate respiration was monitored by7 spcctrophoto-
metric recordings of the absorbance changes (at 660 mn) of the potential sensitive probe
3,3’-diethyl thiadicarbocyanine iodide (diS-C2-(5)), in a Specord-M40 spectrophotometer, accord-

University of Cluj-Napoca, Department of Eiologyt 34C0 Chj-Kafoca, Romania
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ing to a method described previously [5, 6, 8]. Specific details of the experiments are given
in the figures and corresponding legends.

All chemical used were of analytical grade. ADP was from Sigma and diS-Cj-(5) from
Eastman-Kodak. Mg-glutamogluconate is prod- red by Biofarm (Bucharest).

Results and discussion. An illustration of two oxygrapliic traces
resulted from the mitochondrial respiration with glutamate -f- malate
is shown in Fig. 1. As can be seen, there is hardly any difference between
the trace recorded in the absence (A) and presence (B) of 10 M Mg-

A B
Mitochondria Mitochondria
(ot Pig- 1- oxygraphic traces recorded in the absence (/1) and presence (B)

of 10~* M Mg-glutamogluconate in the incubation medium of mitochondria.

' 0.5 mg mitochondria are suspended in 0.5 ml medium containing: 100

4 mM sucrose, 80 wM KCI, 5 mM HEPES-Tris (pH 7.3), 5 mH KPi

! ' (Pi = inorganic phosphate), 2 mM MgCI2, 0.5 mM EDTA, 5 mM gluta-
* mate and 5 mM malate. ADP pulses amount to 0.11 mM each.

»lutamogluconate. In fact, statistical analysis of the differences between
several pair recordings show a slight but consistent increase of the respira-
:ory control ratio (RCR) in the presence of 10~ M Mg-glutamogluconate.
The absolute values of the respiration rates (RR) with glutamate + malate
md the calculated ratios (RCR) for control mitochondria are presented
n Table 1, whereas Table 2 gives the percent variations (differences)
)f these parameters in the case of the two concentrations of Mg-glutamo-



Table 1

Mean values of the respiratory parameters (RR and RCR) and the corresponding
standard errors of means (SEM) recorded with glutamate + mainte
RR is expressed as natoms 0/min/mg mitochondrial protein. Subscripts 1, 2 and 3 refer to the first, second and third addition
of ADP, respectively. Number of preparations: n = 3. (All additional information also valid for the other tables)

RR RR! RCR! RR, RCR, RR, RCR,
Parameter Basal State 3 State 4 State 3 State 4 State 3 State 4
state
Mean 18.96 78.84 20.52 3.88 83.13 22.32 3.76 87.60 22.50 3.92
+ SEM 0.39 4.08 0.89 0.34 6.25 1.09 0.86 5.07 0.85 0.34
Table 2

Percent variations of the respiratory parameters recorded with glutamate + malate for mitochondria incubated with
Mg-glutamogluconate (Mg—GG)
The variations were calculated performing the difference between the value of the parameter recorded in the presence of Mg—GG
and that of the corresponding control, dividing it by the value of the control and multiplying by 100.

Concen- Parameter RR RR, RCRi RRg RCR, RR, RCR,
tration Basal state State 3  State 4 State 3 State 4 State 3 State 4

Individual + 2.63 -8.08 -12.90 +590 -1.99 -14.14  + 1447  -9.37 -15.00 + 6.56
differences (%) + 5.56 +8.16 + 1091 -2.47 + 6.50 -1.56 + 822 + 545 -1.59 + 7.34
10~5M + 5.56 +7.35 + 1454 -6.22 -2.58 -1.54 -0.95 0.00 + 3.17 -2.98
Mg- GG Mean (%) + 4.58 + 2.48 + 418 -0.95 + 0.65 -5.75 + 725 -1.31 -4.47 + 3.64
+SEM (%) 0.98 5.28 8.60 3.60 2.93 4.20 4.47 4.33 5.44 3.32
t 4.67 0.47 0.49 0.26 0.22 1.37 1.62 0.30 0.82 1.10

p <0.05 NS NS NS NS NS NS NS NS NS
Individual + 7.89 + 4.38 -2.15 + 6.89 -5.31 -15.15 + 1151 -8.06 -12.37 + 4.69
differences (%) + 5.70 + 9.39 +3.64 +5.62 -3.25 -9.23 +6.57 -5.45 -9.52 + 4.59
10-*M +14.81 + 1224 + 18.18 -4.94 + 7.22 + 7.69 -0.47 + 8.00 +3.17 + 4.82
Mg-GG Mean (%) + 9.46 + 8.67 +6.56 + 2.52 —0.45 -5.56 + 587 -1.84 -6.24 + 4.70
+SEM (%) 2.75 2.30 6.05 3.75 3.88 6.84 3.47 4.62 4.78 0.07
t 3.44 3.77 1.08 0.67 0.12 0.81 1.69 0.40 1.30 67.15

p <0.10 <0.10 NS NS NS NS NS NS NS <0.001

£
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gluconate tested. It appears from this last table that the basal respira-
tion is slightly stimulated by the addition of Mg-glutamoglueortate and
so is state 3 resulted after thg¢ first ADP addition (state 3 of RR,). State
4 is always decreased and, as a consequence, RCR values (state 3/state
4) are usully increased, even when state 3 is not increased, as is the case
niter the second and third ADP additions (RCR, and RCR3J3). Although
these differences are small and usually statistically insignificant, they

Table 3

Mean values of the ADP/O ratios calculated from the oxygraphic records
See explanations in Table 1

Substrate Glutamate + malate Succinate
Parameter (ADP/O)! (ADP/O); (ADP/0), (ADP/0), (ADP/0), (ADP/0),

Mean+ SEM 2.74+0.06 2.90+0.07 2.85+0.06 1.83+0.03 1.92+0.04 1.92+0.04

could have become significant if we have had more pairs to compare, as
msuggested by the situation encountered in the case of RCR3 (at 10 M
Mg-glutamogluconate), where, due to very little spreading, the difference
appears as highly significant (p < 0.001), although it is not larger than
in other cases.

Data referring to the phosphorylation efficiency, expressed by the
ratio ADP/O, are presented in Tables 3 and 4. With NADH-linked substra-
tes, such as glutamate + malate, the theoretical value of this ratio is
mconsidered to be 3. It can be seen that our control results approach this
value (Table 3). The results obtained in the presence of Mg-glutamoglu-
conate are similar (Table 4), so that the computed percent variations are

Table 4

Percent variations of the ADP O ratios for mitochondria incubated with Mg-glutamo-
gluconate (Mg—GG)
See explanations in Table 2

Substrate Glutamate + malate Succinate

Concentration Parameter (ADP/0), (ADP/O), (ADP/0), (ADP/0), (ADP/0), (ADP/0).
Individual +4.92 0.00 0.00 +3.93 +2.16 0.00
differences (%) +5.30 +2.35 0.00 -6.45 0.00 +3.63
10-5M Mg-GG +1.82 0.00 -5.41 +7.61 +3.66 0.00
Mean (%) +4.01 +0.78 -1.80 +1.70 +1.94 £1.21
+SEM (%) 1.10 0.78 1.80 4.21 1.06 121
t 3.65 1.00 1.00 0.40 1.83 1.00

p 0.10 NS NS NS NS NS

Individual +4.92 0.00 0.00 -5.06 -3.24 -3.24
differences (%) +5.30 -5.03 +2.12 0.00 0.00 *3.63
10-* M Mg-GG +1.82 0.00 0.00 +3.80 +3.66 0.00
Mean (%) +4.01 -1.68 +0.71 -0.42 +0.14 +0.13
+SEM (%) 1.10 1.68 0.71 2.56 1.99 1.98
t 3.65 1.00 1.00 0.16 0.07 0.07

P 0.10 NS NS NS NS NS
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very small and usually insignificant. However, (ADTIO)1 tends to be sig-
nificantly elevated (p < 0.10). In the case of succinate, the theoretical
ratio of ADP/O is 2. Our control results are around 1.9 (Table 3) and
the percent differences for treated mitochondria are insignificant (Table
4), although wusually slightly positive.

The respiratory parameters obtained with succinate are presented
in Table 5 (absolute values for control mitochondria) and Table 6 (per-
cent variations for treated mitochondria). As in the case of glutamate -f-
malate, the basal respiration is slightly enhanced, However, unlike
with glutamate -f malate, state 4 is sometimes increased and for that
reason RCR is usually slightly (but not significantly) decreased.

To see whether these results could indeed be different from those ob-
tained with glutamate -f malate, we measured another important functio-
nal parameter, the membrane potential generated by succinate respira-
tion. The two spectrophotometric recordings presented in Fig. 2, which
represent absorbance changes following the generation of a membrane
potential by succinate addition, are practically indistinguishable, both
as amplitude and kinetic behaviour, irrespective of the absence (a) or
presence (b) of 10~4 M Mg-glutamoglueonate. This is a clear indication
that, indeed, Mg-glutamogluconate does not’ adversely affect the phos-
phorylation ability of mitochondria when energy is generated by succinate
respiration. As can be seen, the addition of ADP produces in both cases
similar transient depressions of the membrane potential, indicating the
efficient utilization of the energy stored in the electric gradient for ATP
synthesis.

Conclusion. It is clear from our results that Mg-glutamogluconate,
in the concentrations tested in the present study, does not adversely affect

Fig. 2. Differential kinetic recordings of the absorbance changes produced by the membrane
potential, generated by succinate respiration, in the absence (a) and presence (b) of 10~4 M
Mg-glutamogluconate. Each of the two cuvettes contains 1.1 mg mitochondrial protein sus-
pended in 1.5 ml medium identical to that described in Fig. 1, except that instead of gluta-
mate -f malate 5 mM succinate is added as indicated. Each pulse of ADP is 0.2 mil. The
medium in one of the cuvettes is supplemented with 2.5 pM diS—C2—(5) and the absorbance
difference resulting this way is electronically compensated by a zero adjustment program.



Parameter

Mean
+SEM

Percent

Concen-
tration

0“5 M
Mg-GO

10-* M
Mg-GG

Table 5

Mean values of the respiratory parameters (RR and RCR) and the corresponding
standard errors of means (SEM) recorded with succinate

See explanations in Table 1

RR

Basal state State 3

34.42 113.44
1.05 4.36

variations of the respiratory

Parameter

Individual
differences

(%)
Mean (%)
+SEM (%)

t

P
Individual
differences

(%)
Mean (%)
+SEM (%)

t

P

RR
Basal state

+ 3.75
+ 12.36
+ 12.36

+ 9.49
2.87
3.31
0.10

+ 8.75
+ 23.59
+ 20.22

+ 17.52
4.49
3.90
0.10

RR,

parameters

State

State,4
42.38

2.36

RR,

3

State

0.00
+ 0.93
+ 2.80

+ 1.24
0.82
151
NS

+ 11.36
10.28
11.21

+ 10.95

0.34

32.20
0.001

+ +

RCR,

2.73
0.22

recorded with succinate for mitochondria incubated with Mg-glutamo-
gluconate (Mg—GG)

See explanations in Table 2

RCR,
4

0.00
-4.78
-3.58

-2.79
1.44
1.94

NS

-11.88
-3.88
-0.30

-5.35
3.42
1.56

NS

RR, RCR, RR, RCR,
State 3 State 4 State 3 State 4
128.12 45.72 2.88 129.32 44.72 3.01
6.25 2.78 0.23 6.75 3.35 0.25
Table 6

VI4ANOHOOLIN H3AIT 1vd * T FLYNOONTOONWYLNTO-OW 40 103443

RR, RCR, RR, RCR,
State 3 State 4 State 3 State 4
-7.41 -13.86 + 7.49 -1.85 -10.42 + 9.61
-6.59 + 1.82 -8.29 -5.81 + 1.94 -7.43
-8.00 -1.82 -6.22 -8.14 -0.96 -7.19
-7.33 -4.62 -2.34 -5.27 -3.15 -1.67
0.41 4.74 4.95 1.84 3.73 5.39
17.92 0.97 0.47 2.87 0.84 0.31
0.01 NS NS NS NS NS
-9.26 -2.97 -6.37 -3.70 -4.17 + 0.71
+ 3.85 + 4.17 —0.26 + 5.81 + 8.74 -2.64
-2.35 + 4.55 -6.47 0.00 + 1.49 -1.68
-2.59 + 1.92 -4.37 + 0.70 + 2.17 - 1.20
3.78 2.45 2.05 2.77 3.00 0.99
0.68 0.79 2.13 0.25 0.72 121
NS NS NS NS NS NS



96 C. TARBA, F. KOSA

tlie functional performances of rat liver mitochondria, regardless of the res-
piratory substrate used. Moreover, it seems that in the case of glutamate
respiration the values of the repiratory control ratio are even slightly-
increased. These findings lend further support to our previous observa-
tions [1, 7] that the treatment of ethionine-intcxicated rats with Mg-
glutamcgluccrate improves the condition of the hepatccytes, in general,
and of the mitochondria, in special.
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OBOSEALA TN PROCESUL INSTRUCTIV-EDUCATIV AL
SCOLIl speciale AJUTATOARE

VIRGIL TOMA*, DRAGOMIR COPREAN**, LIVIU FLOCA*** si VASILE BERKES****

SUMMARY. — Tiredness in the Process ot Instruction and Education in the
Special School lor Handicapped Children. A younger and an older group of
male pupils were investigated. Their age averaged 11.8 and 16.09 years, res-
pectively. Tests for tiredness were performed on Fridays of the 3rd term of
the school year, whereas the control tests were carried out on Sundays. Tiredness
after school activity was more pronounced in the younger group (A): the pulse,
maximal blood pressure and critical fusion frequency of light stimuli increased.
In the older group (B), only this last parameter increased significantly. Unsignifi-
cant modifications in the A—B groups were observed also in respect of the vital
capacity, the pressing power of the hands and the force index of the right
hand.

Insuccesele la Tnvatatura constituie o problema complexa Tnsumind
diferite tipuri de deficiente, cit si o serie de factori nonintelectuali [5].
Tn acest context este utila urmarirea fenomenului de oboseala psihoorganica
in scolile speciale ajutatoare, pentru organizarea si optimizarea stiintifica
a procesului instruetiv-educativ, respectiv de integrare cit mai eficienta
a cazurilor deficitare [6].

O serie de studii ergonomice au elaborat modele psihofiziologiee de
reglare a aparitiei oboselii si disponibilitdtii la actiune, care in anumite
circumstante pot fi aplicate si in domeniul psihopedagogiei normale sau
speciale [5, 7]. Desigur o definitie a oboselii este greu de elaborat, mai
ales Tn cazul scolilor ajutatoare. Gradul de fatigabilitate individual sau
colectiv al claselor, aparind heterogen, prin diferentele de patogenitate,
virsta, mediul de provenientd a copiilor etc.

in aceste conditii, am considerat ca utila o investigare a unor para-
metri fiziologici, Tn testarea oboselii didactice, care sda se integreze cu acela
de psihodiagnostic.

Metoda de inéra. Experientele au fost executate pe elevi de la $coala speciald ajutdtoare
din Rascruci, judetul Cluj, care dispune de internat si un mediu de viatd standardizat al
elevilor. Modelul de lucru a fost organizat astfel :

— subiectii odihniti au fost testati duminica, intre orele 1030—1330, fiind scutiti anterior
de meditatii sau eforturi fizice ;

— conditiile de oboseald au fost urmarite dupd 3 ore de activitati la clasd. La grupa

A (clasa Il1-1V), s-au efectuat investigatiile dupd ore de citire, gramaticd si matematica, iar
la grupa B (clasa VII-VIIl) dupd orele de citire, matematicd, geografie sau istorie. De ase-
menea, cercetdrile au fost fixate pe ziua de vineri a trimestrului Ill. Tn aceste conditii au

fost testate : 1. pulsul radiar sau carotidian ; 2. tensiunea arteriald (TA) Tn clinostatism (Mx =
= maxima si Mn = minimd); 3. capacitatea respiratorie totald; 4. forta de presiune a mli-

¢ Universitatea din Cluj-Napoca, Catedra de biologie, 3400 Cluj-Napoca, Romania
*e Centrul de Cercetari Biologice, 3400 Cluj-Napoca, Romania
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nilor (dinamometria) si indicele de fortd a miinii drepte[8] ; 5. pragul frecventei critice de fu
ziune a stimulilor luminosi [2], prin stroboscopul Flicker — construit de J. Butyka. Tn
general s-au executat 3—5 testdri de fiecare probd pe un subiect, luindu-se valoarea medie,
diferentele procentuale intre starea de odihnad si oboseald scolard fiind apreciate prin testul
,,t” al lui Student.

Subiectii au mai fost chestionati asupra desfasurdrii somnului nocturn, eventualelor
cefalee (,,in casca”) sau din zona lombo-sacratd, deoarece pot semnala stari avansate de obo-
seald. Tn general, aceste simptome au lipsit la elevii examinati.

Rezultate si discutii. Avind Tn vedere efectivul copiilor din clase, cit
si virsta lor, am alcatuit loturile specificate in Tabelul 1.

Tabel 1

Repartitia pe clase de scolarizare, numarul elevilor, greutatea corporala (kg), Tnal-
timea (m) si virsta lor medie

Grupa A Grupa B
Clasa Nr. elevilor Virsta Clasa Nr. elevilor Virsta
11 14 11,8+0,23 Vil 1 16,09+0,1
v 10 VIl 12
kg: 31,46; m: 1,48 kg: 34,04; m: 1,69

Din aceste date rezultd cd, in ansamblu, media valorilor antropome-
trice, a acestor copii, se Tncadreaza Tn general Tn limitele consemnate in
literaturd [1, 3], indicind conditiile optime asigurate de scoald.

1—2. Situatia observata Tn cazul pulsului si al tensiunii arteriale
(Tabel 2) se poate explica prin faptul ca, desi la copii reteaua cardiovascu-

Tabel 2

Frecventa pulsului arterial/minut si a T/1 (Mx si Mn) in cm Hg, in stare de repaos
si dupad 3 ore de clasa

Grupa A Grupa B
repaos obosit repaos obosit
74,13+2,38 84,08+ 1,98 75,13+1,35 76,30+1,18
Dif. % - + 13 (p < 0,01) - 1
Mx: 8,88+0,29 9,91+0,4 12,39+0,51 12,96+0,28
Mn: 5,96+0,19 6,08+0,16 6,70+0,24 6,78+0,24
Dif. % : Mx = +11 (p < 0,01)

lard este aproximativ bine dezvoltatd, reglarea ei neuroendocrind este
incd deficitara. De asemenea, alt factor poate fi si elasticitatea mare vas-
culard, care poate astfel contribui la anihilarea actiunii factorilor presori
asupra sistemului cardiovascular [1, 5].

3. Capacitatea vitala — respiratorie — este un test important fin
aprecierea solicitarilor organismului, mai ales de ordin fizic.
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Dupa cum aratd datele din Tabelul 3, la lotul A capacitatea vitala
este mica. De fapt, observatiile antropometrice aratda o crestere lentd a
plaminilor Tntre 2 si 13 ani. De asemenea, si muschii respiratori prezinta
o situatie similara, respiratia copiilor fiind predominant nazald, neuniforma

Tabel 3

Valorile capacitatii respiratorii totale in cm3

Grupa A Grupa B
repaos obosit repaos obosit
1558+86,40 1441+84,51 3360+ 19,22 3200+30,47
Dif. % : - -5 — -8

chiar si in cursul somnului [1, 5]. Tipsa unor diferente semnificative
Tntre starea de odihna si activitate, credem ca exprima aplicarea unui regim
corect de activitate scolard, care sa nu epuizeze capacitatea respiratorie
vitala a acestor copii.

4. Forta de presiune a mfiinilor (dinamometria) se adreseaza capacitatii
de activitate a musculaturii palmare (Tabel 4). Tn anumite circumstante

Tabel 4

Forta de presiune a mfinilor, testatda cu dinamometrul Colin (1) si indicele de fortd
a mTinii drepte (2)

Forta de presiune Tn kg

Mina dreaptd Mina stingd
1) Grupa A
repaos 19,81+0,80 17,86+0,81
obosit 18,14+0,96 16,29+0,89
Dif. % : -9 -9
Grupa B
repaos 40,86+2,76 38,27+£2,75
obosit 39,50+3,08 35,68+2,51
Dif. % : -4 -7
2) Grupa A: 59,91 (repaos) Grupa B : 73,30 (repaos)
54,76 (obosit) 69,54 (obosit)
Dif. % : -5,15 -3,66

Tnsa valorile dinamometrice pot reflecta starea oboselii de ansamblu a
organismului, la care aderd indicele de forta utilizat. Tn conditiile noastre
nu am depistat modificari Tn urma solicitarilor la clasa ale copiilor ntir-

ziati mintal, indiferent de virsta lor. Existda opinia ca: ,,...Tn timp ce
aspectele elementare ale oboselii pot ii corect definite, masurate la nivelul
fibrei musculare sau Tn domeniul psihic... ; atunci cind este vorba de a

aprofunda fenomenul global cu componentele somatice si psihice, apar
dificultati importante” [7].
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5. Privind pragul frecventei critice de fuziune a stimulilor luminos
Tn conditiile noastre de lucru (Tabel 5), apar diferente mai elocvente.

in oboseala psihica, frecventa critica de fuziune a stimulilor luminosi
creste semnificativ, fatd de media starilor de repaos. Tn corelatie cu aceste

Tabel 5
Diferentele medii ale pragului frecventei critice de fuziune a stimulilor luminosi
‘(secunde)
Grupa A Grupa B
repaos obosit repaos obosit
27,09+0,50 33,73+ 0,67 29,18+ 0,84 34,55+0,91
Dif. % : + 18 (p < 0,001) - + 24 (p < 0,001)

date, putem aminti cd, la copii oligofreni, Tn cazul stimuldrilor luminoase
(cu frecvente Tnalte) se manifesta o slabd capacitate de restructurare a rit-
mului cortical E E G. (undele alfa) sau lipsa acestei capacitati. Tn ansamblu
putem presupune ca scoarta cerebrald a copiilor deficienti nu este capabila
de a-si insusi ritmul stimuldrilor, cum se Tntimpld cu subiectii sdnatosi
[4, 6].

Preluind conceptia lui Rosea [6], credem cad si aceste date : ,vor
putea servi la Tmbundtatirea metodelor de selectionare a copiilor pentru
scolile ajutatoare si la elaborarea metodicilor Tn aceste scoli” !

Concluzii. 1. in procesul instructiv-educativ al scolilor ajutatoare,
dupa 3 ore de activitate la clasa, Tn ziua de vineri a trimestrului Ill, se
pot decela simptome de oboseald organica si nervoasa.

2. Ea grupa copiilor mici (A) de 11,8 ani in medie, apare o0 crestere
a frecventei pulsului, a tensiunii arteriale maxime si a pragului frecventei
critice de fuziune a stimulilor luminosi. Capacitatea respiratorie vitald
si proba dinamometricd nu se modifica fata de media din repaos.

3. Tn cazul copiilor din grupa B, Tn virstd medie de 16,09 ani, dife-
rente elocvente apar la proba frecventei critice a stimulilor luminosi. Gra-
dul mai redus de fatigabilitate la aceasta grupa poate fi Tn legaturda cu
dezvoltarea ontogenetica a copiilor.
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130 YEARS FROM THE FOUNDATION OF THE MUSEUM OF
ZOOLOGY IN CLUJ-NAPOCA

PANTE GHERGHEL*

SUMMARY. — The paper shows the development of this museum from its
foundation (the 23-28th of November, 1859) until now, with special reference
to the composition of its main exhibition, to the scientific collections which make
the farme of this museum and to the specialists who had remarkable contribu-
tions.

When the years that have passed since the foundation of an institution reach such an
important figure, it is only natural to build for it a future image, much richer in content as
well as more imposing in form. Nevertheless, it is necessary to look back in time to search
for its tradition, to preserve all of its values and, at the same time, to pay a respectful homage
to all those who had contributed with an exemplary activity to the creation of its, values.
The history of the Zoological Museum has been of great interest to me-since my arrival
here in 1983. I-n addition this interest has been also stimulated by the many questions asked
by the visitors. | couldn't have guessed that the problem of the museum history would prove
to be so difficult not only for the first years of its existence, but also for the period 1919—
1947. That is why we should say from the very beginning that dueto the lack of documents,
for the above mentioned period, the history of the museum cannot be fully reconstructed.
It is known that the decision to found a Museum of Transylvania became afact in November
23—26 of the veer 1859. The museum was the fruit of a society, ,,The Society of the
Transylvanian Museum'lthat was born at the same time with the museum. Among the first
collections that entered the museum, one is the collection of Lepidoptere of Joseph Fran-
renau (951 species, 1571 specimens) which is the first collection of butterflies characteristic
for Transylvania. Among those who had displayed a fruitful activity, the first name that stands
out is that of Otto Herman, exvice custodian, who, besides his actual contribution to the
foundation of the museum, had left behind him a collection of spiders of 177 species, well
preserved till nowadays. In the 9th decade of the last century, another outstanding name
was that of Jen6 Daday, whose collection of crustaceans (Capepoda, Ostracoda, Cladocera,
Phytopoda and Amphipoda) is still preserved. Also mentionabte is the fact that since 1872
the various sections of the Transylvanian Museum had been put at the disposal of the Uni-
versity as a result of a contract between the University and the patronizing society of the
museum. During the first 15 years of the 20th century, a name often found on the labels
that explain the collection of bird skins is that of Lajos Fiuhrer. An important date for the
museum was the year 1909, when it acquired a new location, at the ground floor of the
Institute of Zoology, where it still functions.

In the year that followed the Great Unification of 1st December 1918, the Romanian
University of Upper Dacia was founded. The Museum of Zoology has been part of it until
nowadays, at first through the Faculty of Sciences, and later through that of Biology, Geo-
graphy and Geology. The first director of the new Institute of Zoology and, at the same
time, of the Museum of Zoology was Professor loan A. Scriban, who, between 1919—1937,
besides teaching zoology and comparative anatomy, entomology and histology, undertook,
together with his fellow-workers as well as alone, various expeditions around Gluj, in Tran-
sylvania, but also in other regions of the country, as well as beyond the borders of Romania
(often at the Zoological Station Roscoff, in France), gathering a rich zoological material
[1]. Part of this material was used in laboratory researches with the students, and part of
it enlarged the collections of the museum, mainly with species characteristic to each zoolo-
gical group. The museum became, and it is also today, a true laboratory that served edu-
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eational and instinctive purposes in the activity with the students. Among Professor Scriban's
fellow-workers, Nicolae Pogorevlcl was deeply Involved with the museum, enlarging It and
taking good care of it between 1934—1948. He left a collection of Formicidae, with 3,346
specimens.

In the first decade that followed the Great Unification, another name stands out in the
line of guiding the activity of all museums, whatever their specific, that of Coriolan Petranu,
Professor of art history at the University of Cluj and General Inspector of the Transylvanian
museums. His book "The Museums of Transylvania, Banat, Crisana and Maramures" [2]
written in 1922 is still referential in museology. Without considering the general principles
comprised in this paper concerning the structure of the location, the characteristics of the
furniture, light effects etc., the museums cannot be what the ancient Greeks implied from the
beginning — means of inspiration for the artistic minds and places of meditation and augmen-
tation of knowledge for scientists. Also, along the years, an important source of inspira-
tion for the museum, especially concerning diorams was the Museum of Natural History
"Grigore Antipa" in Bucharest, where this renowned scientist remarkably stood out also
in museology through his original contributions.

-After the death of Professor Scriban, in 1937, director of the Institute of Zoology had
been till 1940 Professor Aristide Gradinescu, who taught general physiology. Important for
this period is that starting with 14 November 1937 the museum was open for the public
every Sunday, from 3 to 5 p.m.

The appointment of Professor Vasile Gh. Radu, on 4 April 1940, as director of the
Institute of Zoology, proved to be a beneficial event not only for the Department of Zoo-
logy, but also for the museum. This was due both to his direct contribution and to his valua-
ble disciples. Among these, the first who dedicated himself to the activity of the museum
and helped Professor Radu was, then, the young post graduate reader, today Professor Traian
Ceuca, specialist in the systematics of Diplopoda. When this new generation took over the mu-
seum, it was made up a number of collections poorly represented, especially regarding fishes,
amphibians, reptiles and mammals, collections that were not exposed in a natural order. Among
the assistants in the Department of Zoology, an important name is that of Mihai Teodoreanu,
who, between 1955—1960, actually worked in the museum. In this period, the museum was
reorganized on a phylogenetic basis, with the contribution of the future Professor of inver-
tebrate zoology, Zachiu Matic, and Dr. Cornelia Ddrdbantiu, both specialists in the sys-
tematics of ChiJopoda.

W ith the year 1964, through the creation of an independent functioning status of the
museum, a new era begins. The enthusiastic work of|two custodians of the museum. Dr. Lucia
Dusa and Dr. Maria Dragos, changed the museum into what it is today, a modern museum,
organized on a strict scientific basis, but also answering to all aesthetic demands. The two
museologists performed the first minute inventory which at the time being comprises
237,494 specimens, among which.the permanent exhibition of invertebrate animals consists of
8,747 specimens (3,010 species) and the vertebrate one — of 1,926 specimens (978 species).
Among the invertebrates, best represented are the insects with 5,846 specimens (1,803 spe-
cies), followed by molluscs with 1,758 specimens (763 species). Among vertebrates, fishes
are present with 412 species (412 specimens), amphibians with 25 species (27 specimens),
reptiles with 103 species (103 specimens), birds with 386 species (1,146 specimens) and
mammals with 109 species (184 specimens). We may conclude that the size order of the
animal groups in nature is faithfully reflected by the dimension of their Collections in the mu-
seum.

The exhibition of fauna contains, besides the biological material exposed in a systematic
order, big diorams that reflect some environmental conditions in our country and the animals
that populate them. In this respect, remarkable are the diorams concerning Bdrdgan, the
Danube Delta (carried out between 1970—1973) and the peaks of the high mountains. Also
on an ecological basis, other 47 microdiorams are organized (renewed in the last 5 years)
that shove mainly biological groups of birds (insectivorous and migratory birds, winter
guests, etc.).

The value of the museum is increased by the collection of humming birds. Of a great
attraction are also Paradisea apoda, P. augustevictoriae, Apterix oweni, Eudocimus ruber,
Balearica pavonina or the so-called "living fossils”: Nautilus pompilius, Limulus polyphemus,
Sphenodon punctatus, Ornithorhynchus anatinus, Echidna aculeata, Manis pentadactylus and
Dasypus sexcinctus. " f.
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The main exhibition also contains a group of exhibits that show the anatomy of inver-
tebrate and vertebrate animals as well as insect adaptation to the environment (homochromy,
homotypy and mimetism). The metamorphosis of invertebrate animals, mainly of insects
is also well illustrated. In the room where birds and mammals are exhibited, there also exists
a collection of eggs that include 444 specimens from 137 species. There is a special room
for skeletons of vertebrate animals and for trophies of mammals of a hunting interest.

The most valuable acquisitions of the museum were made in the last 20 years [3]. These
are represented by the scientific collections gathered in a room dedicated to them. All
these collections contain 77,137 specimens. Among these, 95 species are new for science.
These collections were donated to the museum by members of the Department of Zoology :
Professor Vasile Gh. Radu (lsopoda — 20,885 specimens), (Professor Victor Pop (Lum-
bricidae — 4,427 specimens), Professor Traian Ceuca (Diplopoda — 9,926 specimens), Profes-
sor Zachiu Matic and Dr. Cornelia Dardbantiu (Chilopoda — 5,180 specimens). Dr. Béla Kis
(Neuroptera — 5,675 specimens, Plecoptera — 18,227 specimens, Orthoptera — 4,375 spe-
cimens, Odonata — 483 specimens). Dr. Ducia Dusa (Bombilidae — 478 specimens), Pro-
fessor Orest Marcu (Coleoptern — 2,718 specimens), Dr. Lucia Dusa, Dr. Francise Péterfi,
Dr. loan Bechet (The didactic collection of insects) and by a former student, Zoe Bucsa-Coroiu
(Ephemeroptera larvae). The greatest collection of the museum is an old collection of molluscs
from the 19th century that contains 80,303 specimens. But the scientific value of this collec-
tion is diminished by the lack of data concerning the place and time of finding of the
specimens.

Among the scientific collections of this museum that were critically revised, one is that
of crustaceans created by Jen6 Daday and revised by Stefan Negrea [7] and another is the
collection of bird skins [6].

Even if it doesn’t contain but a part of the fauna of our country, through its exhibits
the museum became an important document of the natural history. In .this respect, signifi-
cant is the collection of bird skins [4—6], that indicates profound modifications of various
environmental conditions. On the other hand, the museum has certain species that do not
exist any more in our country such as Gypaetus barbatus, Gyps fulvus, Aegipius monachus,
or species that are rare such as Otis tarda, Lyrurus tetrix, Recurvirostra avoceta, Himantopus
himantopus, Tadorna tadorna, etc. With the occasion of the educational activities that take
place at the museum, this kind of information is integrated into a highly up-to-date idea,
that of the protection of nature.

During the last decade, the average annual number of visitors was around 17,000, mostly
pupils. One of the purposes that the staff of the museum has in mind is to attract a»,
many visitors as possible from other circles. That is one of the reasons why in 1987 an ampli-
fying station began to function : the station transmits, besides scientific information, the voices
of different animals, from crickets and bees to the Carpathin buck. To enlarge the information
offered to visitors, during the last years the scientific texts that are attached to certain species
were increased in number; moreover, certain representative fragments from the creation of
famous writers that loved nature and animals were added (Mihai Bminescu, Mihail Sadoveanu,
Nicolae Labis, Geo Bogza, Zaharia Stancu, Stefan Aug. Doinas).

We may also mention that the museum has never suffered the attacks of pest insects
because the great majority of animals are closed in glass cases, diorams, insectaria, etc., where
nitrobenzene is used as an insecticide.

Although old, the museum is not old fashioned. At the time being it undergoes a pe-
riod of renovation of certain diorams. Based on the latest museology technics, they are put in-
to a better agreement with the natural ecosystems. At the same time, certain old exhibits
from the collection of permanent exhibition are replaced by new ones.

REFERENCES

1. Anuarul Universitatii din Cluj, 1919—1943.

2. Corio lan, P., Muzeele din Transilvania, Banat, Crisana si Maramures, Bucuresti,
192z7*

3. Dusa, L, Gherghel P.,, STrbu, D. Scientific collections in the Zoological Museum
of the Babes-Bolyai University in Cluj-Napoca, ,Stud. Univ. Babes-Bolyai, Biol." 31
(1), 1986, 63-68.



104 P. GHERGHEL

4. Filipascu, A. Pasari rare in colectia ornitologicd a Muzeului Zoologic din Cluj, ,,Rev.

5.

6.

Muzeelor ") No. 4, 1966, 324-326. i
Filipascu, A, Munteanu, D., Filipascu, S., A kolozsvari Allattani Mlzeum
madargyljteménye, ,Vertebrata Hung.”, 7 (1—2), 1965, 25—27.

Gherghel P. Catalogue of the collection of bird skins in the Zoological Museum of the
University of Cluj-Napoca, ,Stud. Univ. Babes-Bolyai, Biol.”, 33 (2), 1988, 87—95.

. Negrea, S., Contributii critice la cunoasterea cladoceriior (Crustacea) din Transilvania,

existenti in colectia E. Daday (1884) din Cluj, ,,Stud. Cercet. Biol., Ser. Zool.”, 18 (4)
1966. 305-313.

o

TNTREPRINDEREA POLIGRAFICA CLUJ,
Municipiul Cluj-Napoca, Cd. nr. 526/1989



in cel de al XXXIV-lea an (1989) Studia
litatile :

matematica
fizica

chimie
geologie-geografie
biologie

filosofie

stiinte economice
stiinte juridice
istorie

filologie

Universitatis Babes-Bolyai apare in specia-

In the XXXIVth year of its publication (1989), Studia Universitatis Babes-Bolyai is

ssued as follows:
mathematics
physics
chemistry
geology-geography
biology
philosophy
economic sciences
juridical sciences
history

philology

Dans sa XXXIV-e année (1989), Studia Universitatis Babes-Bolyai parait dans les spé-

ialités :
mathématiques
physique
chimie
géologie-géographie
biologie
philosophie
sciences éco’ miques
sciences juriu»ques

histoire

philologie



Abonamentele se fac la oficiile postale, prin factorii postali si

prin difuzorii de presd, iar pentru strdindtate prin ,ROMPRES-

FIEATELIA”, sectorul export-import presd, P. O. Box 12—201,
telex. 10376 prsfir, Bucuresti, Calea Grivitei nr. 64—66.



