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STUDIA UNIV. BABES-BOLYAI, BIOLOGIA, XXXV, 2, 1990

CRITERIILE CARE STAU LA BAZA AMENAJARII GRADINII
BOTANICE DIN CLUJ

IOAN POP* sI JANETA POP**

SUMMARY. — Criteria Accounting ior the Landscape Management in
the Cluj Botanical Garden. The Cluj Botanical Garden, cleverly set up
by Professor Alexandru Borza in 1920, represents a significant scientific
and cultural centre, that has become known all over the world due to
its achievements. In order to found such an outstanding establishement,
Professor Alexandru Borza selectively used the traditions and experience
gathered by similar institutions in several countries of Europe and North
America, which he visited in the first two decades of the 20th century.
The present paper provides informatijon on the architecture and
the design of the open spaces in the Cluj Botanical Garden having in
view the following criteria: the historical one, the compatibility of func-
tion with environment, the economical criterion proportionality, origi-
nality, unity and harmony as well as the functional criterion (scientific,
cultural-instructive, sanitary, ornamental and recreative functions).

Conceptul umanizarii mediului ambiant considera necesara inte-
grarea armonioasa in peisaj a tuturor componentelor unui asezdro.int nou
creat, pentru a-i determina o unitate functionala, favorabila desfasurarii
activitatilor sociale.

Acest deziderat a fost luat in considerare de profesorul Al. Borza,
care in anul 1920 a elaborat cu multa ingeniozitate planul actualei Gra-
dini botanice, programatd a satisface atit cerintele stiintifice, instructiv-
educative, cit si pe cele culturale si recreative, contribuind astfel la apro-
pierea omului de calduza sa cea mai sigurd, natura.

Transferind principiile arhitecturale si de proiectare a spatiilor verzi
[7] asupra planului Gradinii botanice din Cluj-Napoca [2, 5, 6, 8—14], se
constata ca Tn construirea acestei importante instititutii se regdsesc nu-
meroase elemente si tehnologii comune, privitoare atit la alegerea si aso-
cierea diferitelor specii si grupari de plante lemnoase, floricole si de ga-
zon, cit si Tn selectarea stilului si amplasarea judicioasd a constructiilor si
a elementelor ornamentale.

1. Criteriul istoric, factorul primordial al construirii actualei Gradini
botanice din Cluj-Napoca. In vederea elabordrii planului Gradinii bota-
nice, prof. Al. Borza a folosit Tn mod creator si selectiv traditiile si
experienta institutiilor cu profil similar din numeroase tari, pe care le-a
vizitat si studiat Tnainte si dupd primul razboi mondial.

Intr-o lucrare informativa elaborata de Al. Borza [1] dupa inche-
ierea studiilor de documentare se mentioneaza: ,,Rezumind rezultatele
vizitei mele prin cele citeva centre din Apus, gindindu-ma si la gradinile

* Universitatea ..Babes-Botyai*, Catedra de biologie vegetala, 3400 Ciuf, Romania
« Universitatea ,,Babef-Bolyaf*, Catedra de geologle-paleontologie, 3400 Ciuf, Romania
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botanice din Berlin, Minchen, Breslau (Wroclaw), Hamburg, Zirich,
Bema, Drezda, Roma, Fiume (Rijeka), Budapesta, Innsbruck, Zagreb,
vizitate Tnainte de razboi, Tmi dau perfect seama, ce munca incordata
trebuie s& depunem la noi in tard, pentru a ridica institutule noastre
botanice la nivelul celor moderne din Apus, . . . ducind la bun;sfirsit si
organizarea noii gradini botanice din Cluj, neintrecut de frumos situata™-

2. Criteriul compatibilitatii functiei cu ambientul. Alegerea terenului
si amplasarea Gradinii botanice pe panta sudicd a bazinului Somesului
Mic este cit se poate de potrivitd, deoarece mediul umanizat Tndeplineste
cu prisosinta atributele frumosului si ale functionalului.

De asemenea, diversele forme de relief de pe cuprinsul acestei in-
stitutii au fost judicios utilizate. Astfel, terenurile plane au servit la
amplasarea constructiilor (cladirea Muzeului si lerbarului, complexul de
sere s.a.), a sectorului sistematic, a acvariilor si a grupurilor de vege-
tatie campestrd. Pantele si colinele s-au dovedit a fi propice grupurilor
fitogeografice, florelor montane si subalpine, precum si arboretelor oro-
file etc.

3. Criteriul economicitatii. In construirea Gradinii botanice s-a avut
in vedere folosirea solutiei economice celei mai favorabile, satisfacind atit
utilitatea, cit si frumusetea, prin dozarea cu foarte mult discernamint a
mijloacelor materiale si estetice.

4. Criteriul proportionalitatii. Dimensionarea cladirilor, a obiectelor
ornamentale, a aleilor si a plantelor lemnoase este proportionald la scara
fiintei umane. Turnul de apa, situat in centrul sectorului sistematic este
imprejmuit in mod proportionat si echilibrat, pe de o parte cu molizi
inalti, iar pe de alta cu arbori de foioase mai mici. BEH oferd vizitatorilor
care privesc din foisor o splendidd perspectiva atit asupra Gradinii bota-
nice, cit si asupra municipiului Cluj-Napoca.

5. Criteriul originalitatii se regdseste in autenticitatea grupurilor de
plantatii, integrate armonios Tn peisajul variatelor forme de relief dupa
necesitatile ecologice, Tn judicioasa amplasare a unor elemente ornamen-
tale (statui, busturi, pavilioane, relicve romane etc.) caracteristice diver-
selor compartimente, precum si in ilustrarea spatiala a filogeniei regnului
vegetal conform viziunii prof. Al. Borza, reprezentatd in sectorul siste-
matic al Gradinii botanice.

6. Criteriul unitatii si armoniei. Proiectarea functionald a Gradinii
botanice este asimetrica, fapt care a favorizat ca fiecare forma de relief
sd poatd fi dezvoltatd dupa necesitdti, Tn functie de calité}ile peisajului
natural. In amenajarea acestui asezamint se resimte stilul peisagistic
englez, dezvoltat ulterior Tn Franta, precum si in alte tari europene-

Toate componentele Gradinii botanice (4 sectoare cu grupari de
plante, 2 sere, cladirea Institutului botanic cu un Muzeu si lerbar etc.)
sint ordonate ierarhizat, Tntr-o unitate si armonie, atit cu principalele
elemente constitutive, cit si cu geomorfologia terenului pastrata nealterata.

Gradina japoneza este una dintre importantele compartimente ale
sectorului fitogeografic, construitd ntr-un stil arhitectural traditional,
in care elementele componente (lacul cu pavilionul de pe insuld, poduri
arcuite, lanterne, fintina de piatrd s.a.) se gasesc intr-o deplind armonie
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si unitate cu vegetatia Tmprejmuitoare, originara din Extremul Orient.
Armonia este evidentda si In sectorul plantelor ornamentale, unde spe-
eiile sint cultivate alternativ, Tn functie de perioada infloririi, oferind
vizitatorilor in fiecare anotimp un decor inedit.

7. Criteriul functionalitatii. Justa proportionare a suprafetelor atri-
buite sectoarelor de plante si constructiilor cu profil specific, corelarea
optiméd a folosintei cu ambientul conferd Gradinii botanice o multifunc-
tionalitate, imbinatd armonic cu esteticul.

Sarcinile Gradinii botanice au fost stabilite de Tntemeietorul si toto-
datd primul ei director Al. Borza 12 4, 5], care considera cd aceasta
institutie ,trebuie sa fie un adevarat muzeu de plante vii, pus in ser-
viciul cercetarilor stiintifice, al Tnvatamintului botanic de toate gradele,
al raspindirii culturii si gustului pentru flori, in péaturile largi ale po-
porului“. Pe linga functia principald de ordin stiintific si cultural-educa-
tivd, Gradina botanicd mai indeplineste un rol sanitar, decorativ Si recre-
ativ.

Functia stiintifica. Una din importantele atributii ale gradi-
nilor botanice este de a asigura ,progresul stiintei si cresterea noilor
generatii In dragostea si intelegerea naturii* [4]-

In acest sens, AIl. Borza a infiintat si condus cu deosebit interes
»S0cietatea Nationalda de horticultural din Roméania, cu sediul si ‘cu
o filiala la Cluj, Tn jurul céreia a reusit sa polarizeze specialistii tran-
silvaneni, organizind numeroase expozitii de plante ornamentale foarte
mult apreciate la acea vreme de vizitatori. Necesitatea desfasurdrii acti-
vitatii acestei societati sub auspiciile Gradinii botanice rezida in faptul ca
»,Horticultorii Tnsisi au simtit nevoia s& se grupeze Tn jurul unei institutii
dice, cu bogate si variate colectii de plante vii si incadrate cu personal de
conducere Instruit si specializat* [3]. Multe dintre realizarile obtinute n
floriculturd au fost publicate in periodicul ,Gradina mea“ editat de
Gradina botanica.

Munca de cercetare de la Gradina botanicd si Muzeul botanic! inte-
grata tot mai mult Tn ritmul unei activitati complexe pe plan local si
international este sustinuta de un colectiv stiintific propriu. In cadrul
acestei institutii s-au efectuat studii experimentale fitotaxonomice,
ecologice, fitosociologice, de aclimatizari si de conservare a genofondului
vegetal, cistigindu-si atit Tn tard, cit si peste hotare un bine meritat
prestigiu.

Analiza aprofundata a sectoarelor de plante, a complexului de.
sere (construite intr-o perspectiva spectaculoasa, Tnzestrate cu numeroase
specii exotice), a lerbarului si a Muzeului botanic considerate indispensa-
bile instructiei universitare si cercetdrii stiintifice, poate stimula com-,
portamentul novator, favorizind dezvoltarea personalitdtii umane.

Gradina botanica realizeaza periodic schimb de material ierbaristie,
iar anual schimb de seminte, cu numeroase institutii similare de pe toate
continentele, Tmbogatindu-si colectiile de plante. De asemenea, a editat
publicatiile stiintifice (Catalog de seminte*, ,Flora Roméniaé Exsieeata*,
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»,Buletinul Gradinii botanice si al Muzeului botanic“, continuat ulterior
cu anuarul ,,Contributii botanice®.

Aceastd institutie de stiintd si culturd deserveste Tnvatamintul
biologic de toatei gradele cu un bogat si variat material vegetal, indis-
pensabil procesului instructiv-educativ.

Functia cultural-educativ a Gradina botanicd reprezintd
una dintre cele mai atractive si instructive asezaminte din Cluj-Napoca,
impunindu-se atit prin colectiile biologice cu o valoare stiintifica ines-
timabila, cit si prin frumusetea peisagisticd imbinata armonios cu utilul.

Aceastd institutie cu renume mondial constituie o imf)ortanté sursa
de informatie si de instructie, oferind vizitatorilor posibilitatea de a-si
imbogati cunostintele asupra multitudinii si varietdtii lumii plantelor
de pe toate meridianele Terrei. Vizionarea acestor comori vegetale con-
tribuie Tn egald masurd la dezvoltarea spiritului de organizatie, a sensi-
bilitatii pentru frumos, a respectului si dragostei fatd de natura.

Cunoasterea de catre publicul vizitator a multitudinii plantelor
$ a modului lor de grupare pe sectoare este usuratd si asiguratd de
numeroasele publicatii, mai vechi sau mai noi, dintre care mentionam
brosurile ,Biblioteca de popularizare a Gradinii' botanice din  Clu,j*,
»,Notite de la Gradina botanicd din Cluj“, precum si un numadr de 5
calduze ingenios elaborate [5, 6, 9, 11, 14]-

Functia sanitard. WVegetatia bogatd si variatd a Gradinii
botanice Tndeplineste un rol sanitar binefacdtor, prin ionizarea, reglarea
compozitiei chimice a atmosferei si purificarea aerului de impuritati,
reducind gradul de poluare.

Gruparea artisticd a plantatiilor, umbra arborilor Tn anotimpul esti-
val, armonia culorilor plantelor ornamentale influenteaza direct starea
generald a organismului uman. prin crearea unei \dispozitii sufletesti
favorabile consolidarii starilor afective si  emotive, contribuind atit la
mentinerea sau refacerea sanatatii, cit si la stimularea sentimentului
trairii.

Functia decorativa. Aprecierea calitdtii estetic-- a mediului
nealterat sau umanizat se poate exprima prin) notiunile de frumos natu-
ral si frumos artistic.

Frumosul natural constituie atributul formatiunilor vegetale nemo-
dificate — paduri, pajisti in plind floare, sau una dintre componentele
lor decorative — care provoacd omului senzatia de bucurie, relaxare
si intimitate, datoratd armoniei dintre formad si continut., Tmbibatd cu
elementele unitdtii, ordinei, proportionalitatii si coloritului, intr-o con-
tinud schimbare sezoniera [7].

Frumosul artistic reprezinta rezultatul creatiei floricultorilor, care.
grupind speciile ornamentale dupa principiul esteticii, reusesc sa obtinad
un decor feeric, cu impresionante efecte spatiale de lumind si culori.

Frumusetea mediului umanizat creste in intensitate daca frumosul
natural este conjugat cu frumosul artistic.

In Gradina botanica frumosul natura] si artistic sint Tngemanate.,
iar efectul acestei Tmbindri se resimte la tot pasul, nsotind vizitatorii'
in toate compartimentele, fiind mai evident in sectorul plantelor orna-
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mentale extins de la intrarea principald, pind n dreptul serelor vechi.
Pe ambele parti ale aleii principale, marginite de silueta impozantd a
exemplarelor piramidale de Thuja, se remarca plantele ornamentale sezo-
niere din platbande si ronduri, cit si magnoliile, care Tn perioada
antezei impresioneaza prin formele si culorile variate ale florilor si
frunzelor.

De asemenea se disting printr-un aspect estetic impresionant gru-
purile plantelor ornamentale cultivate pe stincarii, sugerind in perioada
infloririi pitorescul vegetatiei saxicole montane.

Un decor mirific il imprima Gradinii botanice atit rozariul (cu cca
400 varietati si soiuri de trandafiri), cit si colectiile de Canna, Dahlia si
Chrysanthemum, care incepind din anotimpul estival, pind in cel autum-
nal, delecteaza vizitatorii prin splendoarea si varietatea culorii florilor.

Functia recreativd. Gradina botanicd prin microclimatul
benefic, varietatea si frumusetea vegetatiei, diversitatea formelor de
refief, asigurd vizitatorilor un mediu propice destinderii, care la rindu-i
contribuie la diminuarea sau chiar la anihilarea oboselii fizice si psihice,
determinind refacerea capacitatii de munca.

Pe parcursul anilor Gradina botanicd si-a marit suprafata si si-a
imbogatit constructiile (cu complexul de sere, pod de beton peste Piriul
Tiganilor, pavaje etc), cistigind un; plus de frumusete si de functio-
nalitate.

Din cele relatate rezultd ca aceastd institutie intemeiatd in mod
stiintific, pe baza criteriului multifunctionalitdtii isi are integrate toate
compartimentele intr-o unitate si armonie cu peisajul natural, conferin-
du-i o nota distinctivd, originala, fapt atestat de admiratia si de'largul
interes, mereu n crestere al numerosilor vizitatori din tard si din strdi-
natate.
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PATAGENEZA, PATOSISTEMELE $I GENETICA INTERACTIUNII

GAZDA — PATOGEN LA PLANTE

Partea I11. Genetica patosistemelor si genele plantelor pentru rezistenta

la bolil

IULIU MUNTEANU* si MALLA MUNTEANU*

SUMMARY. — Pathogenesis, Pathosystems and Genetics ol the Host-Pa-
thogen Interaction in Plants. Part Ill. Genetics of Pathosystems and Ge-
nes for Disease Resistance in Plants. The authors present an analysis of
the genetic determinism of pathosystems and point out that the internal
structure of these systems contains genetically controlled, complex de-
fence systems. The R genes which control the general immunity of plants
are possibly involved in the first step of pathogenesis, through the phe-
nomenon of compatibility — incompatibility between host and pathogen,
this phenomenon being submitted to a specific genetic control. In the
second step of pathogenesis, i.e. in the host-pathogen interaction, when
the plants use extremely complex biochemical and physiological mecha-
nisms for resistance, one can state that these mechanisms are controlled
by both specific and non-specific genes.

Host-pathogen interactions such as Triticum aestivum-Puccinia’

recondita, Triticum aestivum-Erysiphe graminis f. sp. ftritici. Zea mays- .
Pucolnia maydis and others are, as a rule, controlled by oligogenes or ,
major genes, which confer a qualitative type of reaction, i.e. a vertical
resistance with a total protection degree, but only for short period of

time.
Concerning population dynamics, the major genes within the genome

of a plant variety are extremely efficient against some races of a given
pathogen and entirely inefficient against its other races. This defines the
differential physiological snecialization plant variety-pathogen race, which
supposes a proper strateqy in the breeding process for resistance by
means of multilineal varieties.

Host-pathogen interactions such as Triticum aestivum-Pusarium

graminearum, Triticum aestivum-Septoria tritici. Zea mavs-Helminthosoo-
rium turcicum and others are, as a rule, controlled by polygenes or mi-
nor genes, determining a non-specific quantitative type of reaction; in F?,
these genes segregate continuously and bring about a horizontal type of
reaction, due to which the plants become protected to a more reduced
degree but for a Innger period of time.

There is evidence concerning both the separate and the simulta-

neous action of the major genes and polvnenes in controlling the same

diseases.

In these cases, the breeding strategies for resistance aim at

incorporating heterogeneously au oligopolygenic system into the same
variety; this system determines a higher and more durable resistance

of plants.
The so-called destroyed resistance genes, which become inoperative

for a new physiological race of the pathogen, are not lost; nature pre-
serves them as valuable genes and, through genetic recombination."their
residual effect can be used for assuring an equilibrated, catastrophe-free
evolution of the host-pathogen interactions in agroecosystems.

3.1

Un control genetic complex si diferentiat Tn procesele de apa-

rare a plantei Timpotriva infectiilor microbiene. Sistemele de ““aparare

» Par/lie I sl Il — v. r25 261, ..
* SfalJ/wTtea de Cercetdri Agrlcole 3350 Turda, Romania
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ale organismelor superioare impotriva infectiilor microbiene se consti-
tuie Tntr-o componentd esentiald a vietii. Aceste sisteme, la reprezen-;
tantii regnului animal, sint extrem de evoluate, generale, sistematice si,
in acelasi timp, specifice. La plante, aceste sisteme sint mai putin evo-
luate, sint locale si constituite din structuri morfologice, functii fizio-
logice si mecanisme biochimice specifice, care coopereaza simultan,
coordonat printr-un control genetic complex.

Asadar, Tn toate cazurile de actiune patogend, plantele, ca si ani-
malele, folosesc raspunsuri biochimice postinfectionale pentru a rezista
la boli.

Genele ,R* care controleazd imunitatea generald a plantei este
posibil sa _se implice si Tn procesul de patogeneza cel putin in treapta
intfi, adicd in actiunea de initiere a bolii de catre patogen, prin me-
canismul de compatibilitate-incompatibilitate [3]. In treapta a doua a

a patruns in interiorul celulei gazdei definind interactiunea gaada-pa-
togen sau starea de boald, la nivel celular apar noi forme si procese
de mare complexitate si specificitate, ca un raspuns biochimic postin-
fectional care, se poate presupune ca in derularea lor, sint controlate,
in continuare, atit de gene specifice cit si de gene nespecifice.

Apdrarea gazdei, ca si virulenta si agresivitatea patogenului, in
procesul de patogenezad se exprimd fin interactiune, Tn segmente de spa-
tiu celulare diferite si secvente de timp succesive, In care intrd, Tn sistem,
structuri si mecanisme diferite cum ar fi barierele morfologice ale
celulei sau functiile ei fiziologice de bazd: ca respiratia sau asimilatia
cu sinteza specifica de fenoli, cu precursorii si succesorii lor, sau deza-
similatia cu ruperea, de catre enzimeiig patogenului, a lanturilor de
polipeptide, lipide, polizaharide si apoi reducerea si degradarea lor la
nivelul celular al gazdei.

Genele pentru rezistenta specificd rasei fiziologice restaureaza in mod
simplu si rapid calea normald de rezistentd postinfectionaM prin ,re-
cunoasterea“ pe care o manifestd Tmpotriva majoritatii agentilor mi-
crobieni avirulenti.

Deci, patogenii virulenti ajctioneazd fie prin producerea de supre-
sori care inhiba sau Tntirzie reactiile de rezistenta activa a plantelor,
fie prin lipsa producerii de elicitori care sa ,,declanseze” postinfectional
reactiile de rezistentd la bolile plantelor-

In sistemele gazda-patogen, sensibilitatea fatd de patogenii biotrofi,
ca Puccinia sp. sau Ustilago sp., este deseori dependentd de similarita-
tea antigenica a gazdei si a patogenului care determina o reactie de su-
primare a rezistentei prin intirzierea sau atenuarea reactiei de rezis-
tentd activa [2,30].

De asemenea, actiunea tuturor elicitorilor in doza eficace pare sa
se manifeste prin aceea ca ei cauzeaza o ddunare cronicd la nivelul
membranelor protoplastului care conduce la o spalare inceata a ionilor
si- moleculelor din citoplasm&, inducind o reactie de apdrare activda a
gazdei. Contrar acestei stari, doze mai mari de elicitori sau fitoalexine
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pot cauza dezorganizarea protoplastylui Tnainte ca acesta sa realizeze
reactiile postinfectionale de aparare, care necesita cantitati de energie
apreciabile, pe care celula bolnava nu le mai poate asigura.

Fiecare dintre aceste procese, generale sau specifice fiind dife-
rentiate, se poate afirma cd sint controlate de gene diferite, care, Tn
ansamblul lor, coopereaza prin mecanismele genetice generale si de-
termina o rezistenta de fond sau generald fatd de actiunea distructiva ge-
nerald a patogenului, iar prin mecanismele genetice specifice determina
r rezistentd specifica fata de actiunea unei anumite specii patogene
si nu a alteia.

Fenomenele care intervin Tn cursul patogenezei reflectd activitd-
tile combinate ale sistemelor de gene ale plantei si ale patogenului.

Dacd patogeneza implicd o succesiune de secvente ordonate si ne-
cesare a evenimentelor, asa cum de fapt se cunoaste in treapta intii
si in treapta a doua a patogenezei, atunci procesele ar putea sa fie
experimental cercetate prin utilizarea mutantelor spontane sau induse,
blocate pentru studiu in faze diferite si succesive ale desfasurarii eta-
pelor patogenezei (patrundere, incubatie si manifestare).

In cercetdrile efectuate pentru elucidarea patogenezei potasiste-
mului Triticum aestivum-Ustilago tritici, Tn treapta intli a patogenezei
nu au fost detectate gene care sa inhibe germinatia sporilor, formarea si
maturarea haustorilor si apoi patrunderea. Insd in cazurile de incompa-
tabilitjate partiala Tn succesiune, in treapta a doua a patogenezei in
timpul cresterii si dezvoltarii miceliului si formarii haustorilor secun-
dari, precum si a hifelor secundare care urmau s& asigure extinderea
infectiei, au fost puse in evidentd mecanisme de inhibitie si chiar blo-
caje, controlate genetic. Rezultatul obtinut in acest sens confirmd ca
analiza patogenezei ar putea reprezenta o metoda eficienta Tn stabilirea
actiunii genelor in controlul acestui proces.

Cu tot progresul remarcabil Tnregistrat in dezvoltarea cercetari-
lor de genetica moleculard privind patogeneza, faptele acumulate sint
insd insuficiente pentru a fundamenta cunoasterea infrastructurii si a
mecanismelor genetice deosebit de complexe care controleaza patoge-
neza.

Pe baza informatiei existente pinda in prezent se poate afirma ca
in mecanismele genetice ale rezistentei plantelor la boli, pe linga sis-
temele generale de aparare, sint implicate doua dintre sistemele genice
specifice: sistemul oligogenic (oligogenele sau genele majore) si sistemul
poligenic (poligenele sau genele minore).

3.2. Interactiunea gazda-patogen specifica, bazatd pe oligogene.
Oligogenele confera plantelor un nivel de rezistentd ridicat, controleaza
tipul de reactie calitativa, specificd si verticald si sint o caracteristica
preponderatd a interactiunilor gazdel cu patogenii biotrofi cum sint:
Triticum aestivum-Puccmia graminis f. sp- tritici, Triticum aestivum-
Puccinia recondita, Triticum aestivum-Puccinia striiformis, Triticum
gestivum-Erysiphe graminis f. sp. tritici, Zea mays-Puccinia maydis
Hordeum vulgare-Puccinia hordei si altii.
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Mai rar, prezenta oligogenelor (a genelor majore) a fost pusa fin
evidentd si Tn controlul genetic al interactiunilor gazdei cu unii pato-
geni de tip necrotrof, caracterizati printr-o specializare fiziologicd mai
putin evoluatd cum sint: Zea mays-Helminthosporium maydis, Avena
sativa-Helminthosporium avenae si altii.

Oligogenele actioneaza liber sau Tnlantuite, individual sau Tn inter-
actiune cu oligogene din alt locus al aceluiasi cromozom sau cu oligo-
gene din alti cromozomi neomologi, cu gene complementare sau cu ge-
ne epistatice, exprimindu-se, in fiecare caz, prin efectele lor caracte-
ristice de complementaritate, modificatoare, de amplificare, restrictive
sau inhibitoare si respectiv epistatice, prin dominanta unei gene ma-
jore sau prin interactiune epistatica.

Genele majore de rezistentd sint prezente la toate speciile de plante
cultivate si in cele mai multe cazuri ele sint dominante. In mod frec-
vent, ele actioneazd monogenic cum sint: genele Lr si alelele lor care
controleaza rezistenta griului la Puccinia recondita; genele Sr si ale-
lele lor care controleaza rezistenta griului la Puccinia graminis; genele
Yr si alelele lor care controleaza rezistenta griului la Puccinia strii-
formis; genele Pm care controleaza rezistenta griului la Erysiphe gra-
minis; genele Ht care controleaza rezistenta porumbului la Helminthospo-
rium turcicum; genele Pl care controleazd rezistenta florii-soarelui la Plas-
mopara helianthi si altele.

In unele cazuri, genele majore se manifestd cu o dominantd incom-
pletd si mai rar ca recesive.

Sint cunoscute cazuri Tn care controlul rezistentei se realizeaza de
catre mai multe oligogene. Actiunea lor se numeste multigenica si se
prezinta sub forma unor oligogene alele multiple. Toate genele majore
existente ntr-un soi formeaza sistemul genetic oligogenic care poate
actiona numai ca dominant, numai ca recesiv si ca dominant Si recesiv
impreuna.

Un caz clasic de actiune alelica multipla 7l reprezintd cele 26 de
alele multiple pentru rezistenta inului la Melampsora Uni, care sint si-
tuate in 5 locusuri ale aceluiasi cromozom. De asemenea, actiunea ge-
nelor alele multiple opereazd si in cazul rezistentei porumbului la Puc-
cinid sorghi. Astfel, gena Rp 1 cu cele 14 alele este dominantd fatd de
alela rp 1 pentru sensibilitate.

Serii de alele multiple sint prezente si in alte cazuri, cum sint ge-
nele Yrosi Yrs care controleaza rezistenta griului la Puccinia striijormis.

Rareori, genele majore, care controleaza rezistenta, controleaza si
alte caractere. Aceastda insusire se numeste pleiotropism si este caracte-
risticd pentru gena A care controleazd atit rezistenta mazarii In faza
de plantuld la Pythium ultimum cit si producerea pigmentului anto-
cianic violet.

Un alt caz de pleiotropism 1l prezintd gena Po-2 care controleazd
atit rezistenta la Puccinia coronata, cit si sensibilitatea pentru victoring,
principala patotoxind a patogenului necrotrof Helminthosporium victo-
riaé care a indus o epidemie grava, fara precedent Tn culturile de ovaz
din Canada [21].
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Toate tipurile de gene majore prezente in genomul gazdei actio-
neazd Tn patogenezad prin mecanisme specifice care, la semnalul patogen
inductor, opresc represorul specific, in lipsa caruia se declanseaza in
gazda productia de fitoalexine, substatnte toxice pentru nucleul pato-
gen, care este inactivat in celulele gazdei printr-o reactie necrotica de
hipersensibilitate. In felul acesta, infectia initiala este oprita, iar pato-
genul este izolat total de tesuturile vii ale gazdei, nu se mai poate hrani,
nu creste si nu se mai reproduce.

Acest tip de reactie de incompatibilitate, caracteristic tipului de
rezistentd prin hipersensibilitate, este controlat de gene majore si con-
ferd plantei un grad de protectie total, specific, calitativ supus princi-
piului de interactiune ,,gena-pentru-gena“.

Din punctul de vedere al dinamicii  populatiilor, genele major*-,
existente Tn genomul gazdei sint apreciate ca extrem de eficace Tmpo-
triva unor rase, insd total neeficace Tmpotriva altora, fapt pentru care,
n relatia cu epidemioldgia bolii, oligogenele specifice pentru o anumita ra-
s& limiteazd extinderea bolii prin restringerea cantitatii initiale de inoeul.

In cadrul incidentei generale a unei epidemii, genele raselor fizio-
logice avirulente sint oprite in actiunea lor de genele specifice de re-
zistentd prezente in gazda. De aceea, genele majore de rezistentd din
genomul gazdei sint valoroase numai in incidenta cu genele de avinl-
lentd prezente Tn genomul patogen. Aceljeasi gene de rezistentd din
genomul gazdei nu mai prezintd nici o valoare de apdrare cind inci-
denta s-a realizat cu o altda rasa a patogenului care este de fapt o noud
virulentd, formatd prin mecanismele selectiei directionale din interiorul
populatiei patogenului, existentd in interactiune.

Toate interactiunile calitative specifice sint putin stabile datoritd
presiunii mari de selectie pe care genele de rezistentd ale gazdei le
exercitd asupra genelor de virulentd. La rindul sdu, patogenul, prin
mecanisme specifice de aparitie a unor noi mutante prin recombinare,
sexualitate sau parasexualitate, isi restructureaza populatia si in timpul
citorva cicluri de viatd a noului soi gazda se transforma in noi viru-
lente, fatd de care vechile gene de rezistentd ale soiului nu mai ope-
reaza, soiul devenind sensibil. Asadar, cea mai valoroasa insusire agro-
nomicd a oligogenelor o constituie eficacitatea lor, iar cea mai dduna-
toare instabilitatea sau durabilitatea lor scurta.

3.3. Interactiunea gazda-patogen nespecificd, bazatd pe poligene.
Poligenele (genele minore) confera plantelor un grad de rezistentd mai
redus si controleaza tipul de reactie nespecificd, orizontald, cantitativa,
cu variabilitate continud, caracteristicd, prezentd mai ales in interacti-
unile gazdei cu patogenii necrotrofi, nespecializati sau cu grad de spe-
cializare nediferentiatd cum sint-.Triticum aestivum-Fusarium gramine-
arum. Triticum aestivum-Septoria tritici, Triticum aestivum-Helmin-
thosporium aestivum, Triticum aestivum-Altemaria tritici, Zea mays~
Helminthosporium turcium, Zea mays-Fusarium moniliforme, Hordeum
vulgare-Fusarium graminearum si altele.

Prezenta genelor minore a fost,pusa in evidentd si in controlul
genetic .al unor intractiuni ale gazdei cu unii patogeni biotrofi cum sint
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Herdeum vulgare-Ustilago hordei, Triticum aestivum-Puccinid recon-
dite [13, 14] si altele.

Poligenele (genele minore sau genele multiple) sint gene cu efect
individual slab si opereaza in sisteme poligenice, cum sint:

— sistemul polimeric, format din poligene cu efect aditiv egal,

) I_ sistemul anizomeric, constituit din poligene, cu efect aditiv
inegal;

— sistemul multiplicativ, constituit din gene minore, care in in-
teractiune Tsi intensifica cumulativ efectele sale si

— sistemul oligopoligenic, de cea mai mare eficacitate si stabili-
tate Tn controlul genetic al rezistentei, care este constituit din una sau
mai multe gene majore cu efect foarte puternic si mai multe poligene
eu efect redus [10, 11].

Poligenele controleaza tipul de reactie cantitativ al rezistentei ori-
zontale, care este nespecific Tn interactiune, iar Tn urma Tncrucisarii, n
F2 segrega continuu diferit de tipul de segregare caracteristic rezis-
tentei verticale.

Intrucit forta poligenelor Tn controlul genetic al interactiunii gazda-
patogen este redusa, ea exprima in evolutia patogenezei, intr-o pro-
portie variabild, si ponderea mediului si a interactiunii genotip-mediu.
Din acest motiv, Hooker si Saxena [16] sustin necesitatea sta-
bilirii si cunoasterii coeficientului de ereditate a resistentei la boli, pen-
tru toti genitorii valorosi folositi in crearea soiurilor rezistente. In
acelasi scop, Cdbulea si colab. [7] sustin necesitatea cunoasterii
mai complete a variantei genetice si descompunerea actiunii Si inter-
actiunii genelor in componentele constituente, folosind modelele gene-
tice clasice care separa:

— varianta genetica aditivd, determinata de alele cu efect aditiv
egal sau inegal;

— varianta geneticd de dominantd, care include abaterile de la
aditivitate prin determinism dominant;

— varianta geneticad datoritd interactiunii care include efectele
epistatice ca deviatii de la aditivitate, prin interactiunile ,aa", ,ad",
,»dd“ si altele [5—38].

In unele cazuri de Timbolndvire se manifestd ca semnificativa, cu o
anumitd pondere, si varianta geneticd adecvatda matern sau ereditatea
citoplasmica [32].

Un interes special Tn lucrdrile de ameliorare pentru rezistentd ori-
zontald 1l constituie folosirea metodelor de analizd genetica ce separd
covarianta hibrizilor in Fi de aceea a parintilor, informind asupra va-
lorii efective a materialului de selectie aflat in studiu prin separarea
efectelor genetice cantitative ale rezistentei.

In ereditatea rezistentei, controlatd de poligene, participa un numar
mare de gene minore cu o capacitate de exprimare fenotipicd micd. O
insusire pretioasd a poligenelor, dupa Mather [24], 0 reprezintd
constructia sistemului de poligene din plus- ?i minus-poligene balan-
sate care elibereaza continuu, prin fenomenul de crossing-over intre
poligene, mari cantitati de combinatii genetice noi, avind o mare ca-
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pacitate de expresie. Poligenele genereaza variatii genotipice si prin
interactiunile alelice si nealelice din interiorul sistemului poligenic [10].

Se pare ca Tnsusirile mentionate confera interactiunilor gazda-pa-
togen de tip orizontal stabilitate in reactia lor si 0o mare coeziune ge-
neticd simultan cu o mare capacitate de adaptare la mediu. Daca tipul
de reactie al gazdei este controlat poligenic, iar actiunea patogenului
este si ea controlatd poligenic, atunci in patogeneza interactioneaza doua
sisteme poligenice. Retinind insusirile poligenice ale sistemelor des-
crise mai finainte, s-ar putea afirma ca stabilitatea tipului de reactie
orizontald sa se manifeste ca o expresie a mecanismelor genetice homeo-
statice ale sistemelor poligenice, de mare coeziune a populatiei, conco-
mitentd cu o mare capacitate de adaptare la mediu, exprimate sinfultan
prin interactiunile alelice si nealelice din interiorul acestor sisteme si
prin constitutia lor de plus- si minus-poligene balansate [11].

Poligenele care controleaza tipul de rezistentd orizontala nu pot
fi identificate direct, cu exeeptiai situatiilor de determinism extrem,
monogenic sau oligogenic, Tn care pot fi identificate direct- Aceste situ-
atii se Tncadreaza in teoria gena-pentru-gend. Insa dupa Van d e r-
plank [36], genele minore ar putea fi identificate indirect, preci-
zindu-se fie cromozomul care le poarta, fie Tnldntuirea de gene in care
sint integrate. Cauza care Tmpiedica identificarea directd a genelor mi-
nore o constituie de fapt lipsa interactiunii diferentiale datoratd lipsei
raselor fiziologice diferentiale.

Numarul de gene implicat Tn determinismul rezistentei orizontale
poate fi uneori redus la numai citeva gene. Rezistenta orizontald a or-
zului la rugina brund (Puccinid hordei) este controlatd de o gena re-
cesiva si de 4—5 gene minore. Un numar de 2—6 gene controleaza re-
zistenta orizontald a griului la Puccinid striiformis, a porumbului la
Helmmthosporium turcicum si la Puccinid polyspord [17,22].

n determinismul genetic al rezistentei orizontale, in cele mai nu-
meroase cazuri, se implicd un numar mare de poligene cu efect redus,
care actioneaza aditiv asa cum au aratat Mather [24] si apoi Cea-
poiu [10]. In alte cazuri, determinismul genetic al rezistentei orizon-
tale se exprima prin actiunile neaditive,prin actiuni de dominantd, in-
teractiuni interalelice dominante sau prin interactiunile epistatice, asa
cum au dovedit Cdbulea si colab. [5—9].

Implicatii ale poligenelor in ereditarea transgresiva a rezistentei gri-
ului fata de Tilletid joetidd au fost comunicate de catre Wienhues
[40]. Acelasi tip de ereditate transgresiva controlatd poligenic semna-
leaza Allan si Vogel [1] pentru rezistenta orizontald a griului
fatd de Puccinid recondita si apoi Sharp [31] pentru rezistenta ori-
zontald a griului fatd de Puccinid striiformis.

Poligenele sint prezente in rezistenta orizontald a unui mare numar
de boli pdgubitoare la griu, porumb, orz, floarea-soarelui si altele. Din
cercetarile efectuate de Cdabulea si colab. [6,9] la Statiunea de Cer-
cetdri Agricole Turda a reiesit cd natura rezistentei porumbului fata de
fuzarioza stiuletelui  cauzatda de Fusarium graminearum si Fusarium
moniliforme apare de tip orizontal si cu conditionare poligenica.
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La Institutul de Cercetdri pentru Cereale si Plante Tehnice Fundu-
lea, studiile efectuate de Vrinceanu si colab- [37, 38] au eviden-
tiat faptul ca rezistenta florii-soarelui fatd de Sclerotinia sclerotiorum
si fatd de Botrytis cinerea se pare sa fie controlatda poligenic.

Poligenele sau genele minore care controleazd rezistenta orizon-
tald asigurda ca gazda sd fintirzie cqlonizarea tesuturilor de cdtre pa-
togen, sa reducd numadrul de infectii reusite, sa reducd productia de
spori care ar urma unei infectii reusite.

Din punctul de vedere al dinamicii populatiilor, poligenele tre-
buie sd opreascd eficacitatea patogenului indiferent de biotipul pato-
gen prezent Tn actiune. Desi existd o variabilitate mare a tipului de
reactie al gazdei determinat de marea diversitate a structurii raselor,
biotipurilor sau subpopulatiilor patogene, tipul de reactie de rezistentd
orizontald este stabil si rnu se pierde decit dupa perioade lungi sau
foarte lungi de timp.

Epidemiologie, rezistenta nespecificd este rata de reducere Tn na-
turd a bolii, mdsuratd In final prin cantitatea totala de boald si pro-
ductia de spori pe planta.

Reducerea cantitatii si a ratei de crestere a bolii este realizata prin
mecanismele gazdei care reduc: numarul de infectii reusite, extind pe-
rioada de incubatie, reduc cantitatea de tesut inoculat de la un. singur
Io? de infectie si reduc cantitatea si durata productiei de spori sau spo-
rularea.

Din punct de vedere genetic, rezistenta nespecifica este conditio-
natd de poligene sau gene minore, iar acest proces pare sa derive din
multitudinea mecanismelor care coopereaza la reducerea ratei de Tm-
bolnavire, fenomen complex realizat prin Tnsumarea unui numar apreci-
abil de actiuni singulare si, astfel, apare nerational ca un numar atit
de mare de procese diferentiate pe parcursul patogenezei sd& poata fi
controlate monogenic.

Fiecare din genele care controleaza o fTnsusire cantitativd contri-
buie cu ceva la actiunea colectivd pe care nu o poate realiza individual.
Schimbarea unei singure gene dintr-un sistem poligenic nu va altera
drastic expresia polisistemului. Madsura, in care se Tnregistreaza schim-
barea, depinde de importanta relativd pe care o detine gena in siste-
mul poligenic si de numarul de gene care controleaza apdrarea. Daca
toate genele in afard de una se schimba, gazda va reactiona, probabil,
foarte diferit fatd de reactia anterioara, la aceleasi biotipuri va putea re-
actiona atit de diferit, ineit ar putea simula un tip de reactie calitativa,
adicd rezistenta la unele si sensibild la altele.

Deci, de tipul de reactie nespecifica sau cantitativd de rezis-
tentd — sensibilitate, prin “schimbarea mediului genetic din interac-
tiunea gazda-patogen se poate ajunge la tipul de reactie specifica
sau calitativa de rezistentd — sensibilitate [27].

Acest tip de reactie poate fi apreciat ca extrem si prezent doar
in cazuri foarte rare, la limitele procesului de diferentiere spre o speci-
alizare fiziologicd extrema, adica diferentiald, Tn evolutia Interactiunii
gazda-patogen.
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Driver [12] afirm& ca: ,rezistenta de cimp pare s& fie determi-
natd poligenic; de aceea, pentru depdsirea ei ar fi necesare 0 serie
de schimbari in genele parazitului*. Concluziile lui Driver au fost
preluate si analizate din punct de vedere epidemiologie de Vander-
plank [33], iar ecologic de Robinson [R9, 30] si au fost aduse
noi contributii stiintifice, noi terminologii, elaborindu-se si elemente
de tehnicd experimentald adecvate de ecopatologie [25, 26].

In etapa actuald este larg acceptat, asa cum s-a mai subliniat, ca
rezistenta nespecificd sau orizontald sau de cimp este stabila, aceasta
stabilitate fiind controlata poligenic-

Mecanismul care actioneaza pentru stabilitate a fost examinat de
Pearson si colab. [28], care au elaborat un model teoretic de analiza,
bafzat pe ipoteza cd rezistenta si patogenitatea sint, ambele, nespe-
cifice si controlate poligenic. De asemenea, pentru fiecare din cele
doud populatii care interactioneaza, variabilitatea este continua si de
tipul descris de o curbad normala.

Pentru a evidentia nivelul de imbolndvire Tn interactiunea gazda-
patogen controlata poligenic au fost imaginate: sistemul de exprimare
a bolii prin Tnsumarea patogenitatii parazitului si a rezistentei gazdei
si sistemului de exprimare a bolii prin multiplicarea potentialului pato-
gen si a rezistentei gazdei (Fig. 1).

Dezvoltarea bolii in sistemul de exprimare prin Tnsumare descrie
0 curbda de frecventd a distributiei normale, fapt care relevda cd la
mijlocul curbei de distributie se produce o schimbare, iar cantitatea de
boald scade sub media sistemului, Tnsusire denumitd ,,efect de depre-
siune fenotipica“, in fiecare din cele doua populatii. Aceasta insusire
ar putea fi interpretatd ca o sursda de stabilitate Tn sistemele de inte-
ractiune controlate poligenic (Fig. la).

Modelul de exprimare multiplicativ prezintd o dezvoltare a bolii
semnificativd Tn favoarea rezistentei gazdei, descrie o curbd a frecven-
telor asimetrica, iar schimbadrile induse prin modelul apMcat la cele
doud populatii Tn interactiune apar mai complicate si tind sd descrie,
mai degraba, tipul de reactie specific Tn care sint prezente gene de
rezistentd cu tip de exprimare calitativa (Fig. Ib).

Compararea celor douda modele a condus la formularea urmatoa-
relor concluzii generale:

— sistemele de interactiune gazda-patogen cu control genetic po-
ligenic prezintd o manifestare constanta a tnsusirilor;

— Tntrueit patogenitatea si rezistenta sint Tnsusiri care se core-
leazd pozitiv cu reproducerea bolii, sistemele patogene controlate poli-
genic sint relativ stabile;

— ca urmare a acestor insusiri, directiile luate de catre selectia
naturald, T™n cele doua populatii Tn interactiune intre ele, vor putea fi
diametral opuse.

Aceasta concluzie apare in contradictie cu afirmatia lui Vender-
plank [35], care sugereaza ca stabilitatea asteptata derivd din sta-
bilizarea selectiei care, opereaza independent Tn cele doua populatii
n interactiune.
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Fig. 1. Matricea distributiei bolii In functie de modelul aditiv (a) si multiplicativ (b) al efectului pol(genelor din imter-
actiunea gazda-palogen [4].
P — Patogenitatea parazitului. S — Sensibilitatea gazdei. B — Boald. i(P) — Frecventa si nivelul bolii in functie de

patogenitatea populatiei parazite. i(S) — Frecventa ?i nivelul bolii in functie de sensibilitatea populatiei gazda. 1(B)
— Nivelul frecventei claselor de distributie Tn functie de boald.
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Cercetarile efectuate de Em ar a si Sidha [13, 14j au demonstrat
ca rasele fiziologice de Ustilago hordei difera Tn patogenitatea lor pen-
tru soiurile de orz sensibile si cd aceasta sensibilitate este determinata
poligenic. Analiza variantei genetice pentru una din_rasele fiziologice
de Ustilago hordei, efectuata de Caten [4], prezinta o dominanta
aditiva si efecte epistatice semnificative.

Dupd Pearson si colab- [28], patogenitatea lui Ustilago hordei
este controlatd de actiunea combinatda a genelor majore cu aceea a
poligenelor in determinismul nivelurilor diferite de Tmbolndvire.

Varianta geneticd pentru continuturile genetice (V si v) in relatie
cu genele majore poate fi determinatd, deoarece in cadrul fiecaruia
dintre cele 3 genotipuri (VV, Vv si w) exista o cantitate considerabild
de patogenitate atribuitda poligenelor. Analiza variatiei prezintd vari-
atii semnificative Tntre garneti si in contributia lor la patogenitatea
dicariontului.

De asemenea, analiza variatiei prezintd o contributie semnificativa
a interactiunilor detectate in grupul de virulentd VV si in  unul din
grupele de virulentda Vv, fapt care atestd cd patogenitatea este contro-
lata poligenic si ca ea nu se manifestd intotdeauna aditiv, corespunzator
teoriei generale a sistemelor poligenice, si Tn unele cazuri sint prezente,
semnificativ, interactiunile epistatice de tip dd si ad ca deviatie de la
aditivitate.

Interactiunile nespecifice bazate pe poligene manifesta citeva insu-
siri importante cum sint: nespecificitatea, stabilitatea si exprimarea
constantd a genotipurilor gazdei si a patogenului in interactiune. intru-
cit interactiunea nespecificd este determinatd de poligene, depdsirea
ei presupune o serie de schimbari Tn genele de virulentd ale patoge-
nului, ori aceasta, in cazul tipului de rezistenta orizontald, se produce
extrem de rar.

Desi existd multe cercetdri care atestd controlul poligenic la un
mare numar de patosisteme, mai ales la cele cauzate de patogenii ne-
crotrofi ca: Helminthosporium sp., Septoria sp., Fusarium sp. si altele
sau la cele cauzate de patogenii biotrofi ca: Ustilago maydis, Puccinia
striiformis si altele, sint foarte putine cercetdri care au atestat pato-
genitatea poligenica si, desigur, si mai putine despre modul in care
interactioneaza sistemul poligenic al gazdei cu sistemul poligenic al
patogenului.

Patosistemul Hordeum vulgare-Ustilago hordei pare sa fie contro-
lat numai partial de poligene, deoarece in sistemul genetic total au
fost puse in evidentd gene majore cu care interactioneaza poligenele.
IAsadar, in acest caz, se poate afirma ca a fost pus n evidentd un
sistem genetic de apdrare oligogenic.

Aproape toate cercetarile, efectuate comparativ cu privire la ponderea
actiunilor si interactiunilor genetice prezente in determinismul pato-
sistemelor, demonstreazd cd interactiunile nespecifice poligenice  sint
mai stabile decit interactiunile specifice bazate exclusiv pe gene majore
care se supun teoriei gena-pentru-gend. De asemenea, cercetarile pri-
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vind existenta unor sisteme oligopoligenice de tipul Hordeum vulg-
gare-Ustilago hordei sugereaza sansa utilizdrii, in viitor, mult mai efi-
cientd a genelor majore decit s-a facut pinad in prezent.

In acest scop, este necesara o aprofundare a actiunii separate i
simultane a genelor majore si a poligenelor in controlul rezistentei si
in cazul, In care ele existd separat, apare deosebit de important ca sub
aspect genetic, sa se incorporeze heterogen, in acelasi soi, atit genele
majore cit si genele minore, intr-un sistem genetic oligopoligenic care
conferd plantei un nivel de rezistentd mai Tnalt si cu o stabilitate mai
indelungata.

3.4. Teoria gena-pentru-gend. Efectuind o analizd genetica a inter-
actiunii Linum usitatissimum-Mela:npsora lini. Fior [15] formuleaza
concluzia conform cdreia fiecarei gene, pentru rezistentd sau sensibilitate
din planta 1i corespunde o gend pentru avirulentd sau virulentd din pa-
togen. Aceasta teorie constituie un apreciabil pas conceptual Tnhainte 1n
cunoasterea interactiunilor genice din procesul de patogeneza. Genetic,
acest fapt se exprimd cind o pereche de alele care controleaza rezistenta
-sensibilitatea la o plantd intrd Tn interactiune cu o altd pereche aleld
care controleaza virulenta-avirulenta la patogen.

Faptul esential si definitoriu prin sine Tnsasi pe care il exprima
aceasta lege 1l constituie precizarea ca boala se produce dacd, si numai
docd o plantd gazda sensibild este infectatda cu un patogen virulent, deci
boala se va exprima numai daca o gena pentru sensibilitate la planta (r)
va interactiona cu o gena pentru virulenta la patogen (a). Specificind ca din
4 cazuri de Tmbolnavire, boala se produce cu iminenta in unul singur, teo-
ria gena-pentru-gend, desi nu elucideaza genotipic toate cazurile de rezis-
tenta, specificind doar unul (RA), ea sugereaza pretiosul fapt real ca rezis-
tenta Tn naturd, pentru testul studiat de Fior, apare ca dominanta in re-
latie cu sensibilitatea fiind Tn raport de 3:1 si astfel s-ar putea exprima
printr-o segregare de tip mendelian calitativa, specifica si caracteristica pa-
togenilor biotrofi.

Analiza patogenezei si elaborarea modelului general de Tmbolnavire
la plante [25] sustin si dezvolta conceptul lui Fio r, de control genetic al
patogenezei.

Pe aceastd noud baza conceptuald, cele doua genotipuri (rA) si (Ra),
nespecificate prin teoria gena-pentu-gend, ar putea fi formulate si deci
interpretate dupd cum urmeaza: 1. cazul de interactiune cu genotipul (rA)
ca tip de reactie imun sau rezistent prin avirulenta patogena si 2- cazul
de interactiune cu genotipul (Ra) de asemenea ca tip de reactie imuna cu
rezistenta specifica Tnalta (RH), deci rezistenta prin hipersensibilitate.

Noua interpretare prezentatd mai sus aduce unele specificatii care
privesc teoria gena-pentru-gend si fundamenteaza caracterul dominant
al rezistentei in raport cu sensibilitatea cit si caracterul dominant al vi-
rulentei in raport cu virulenta.

Loegering si Powers [20] au fost primii care au subliniat fap-
tul c& sistemul lui F 1or pentru analizd geneticd ar putea fi exprimat ntr-o
forma generalda ca 4 interactiuni posibile Tntre o pereche de alele care de-



20 X MUNTEANU, M. MUNTEANU

termina rezistenta la o plantd si o pereche corespunzatoare care contre-
leaza virulenta la un patogen.

Incercind sa elimine unele confuzii de semanticd aparute in interpre-
tarea rezultatelor lui Fior [151 ca: ,patogenitatea avirulentd si viru-
lentd,” definite ca aptitudini distincte de a produce boala la plantd re-
zistentd, Loegering si Powers [20] au denumit interactiunea gazda-
patogen ca ,,aegricorpus®, pe care il descriu ca pe un tip de infectie, res-
pectiv ca infectie puternica prin Hit si ca infectie slaba prin Lit. Reac-
tia plantei este caracterizatd ca Hr c¢ind este puternica si Lr cind este
scdzuta sau redusd, Tnlocuind termenii de rezistentd si de sensibilitate.
Pentru virulentd propune termenul de Hp, iar pentru avirulenta Lp.

Acest model prezinta un anumit interes ?tiingific si metodologic, re-
levindu-si utilitatea in schemele experimentale elaborate pentru studiul
specializarii fiziologice a raselor de Puccinia graminis pe griu [18, 19].

in cadrul reactiei gazdei Triticum aestivum, fatd de patogenul Puc-
cinia graminis, tipul de infectie este conditionat de un set de perechi
de gene corespondente care este intotdeauna acelasi in conditii de mediu
similare, respectiv aceastd Tnsusire se manifestd ca un caracter genetic
stabil. Expresia fenotipicd a reactiei, aceea a tipului de reactie, respectiv
de infectie cit si aceea a patogenitatii, conform conceptului gena-pentru-
gend al lui Fior [15] si potrivit terminologiei lui Loegering si
Powers [20], sint departajate in daua clase distincte: ,puternica“ si
»redusda“ care devin comparabile in analiza patosistemelor, furnizind in-
formatii cantitative corecte, respectiv tipul de infectie 4 este mai puter-
nic comparativ cu 3 si este mai redus comparativ cu 5.

Cu toatd utilitatea sa, modelul conceptual elaborat de Loegering
si Powers [20] nu ia Tn analiza categoriile biologice de imun si aviru-
lent, deci cazul de lipsd boald, si astfel nu diferentiaza starea calitativa
fundamentald de sandtate Tn raport cu starea ei relativd de planta bol-
nava, apreciind numai cantitativ, in sfera plantei bolnave prin cuantifica-
rile de la ,,puternic” la ,,redus®.

Sub acest aspect, modelul este incomplet si nereal, deoarece nu des-
cx-ie pas cu pas procesul de patogeneza Tn treptele actiunii si interactiunii
gazda-patogen asa cum se succed evenimentele Tn naturd [25].

Cercetari care de asemenea au confirmat teoria genda-pentru-gena
au fost efectuate de Malcolmson si Black [23] pe patosistemul
Solanum tuberosum — Phytophthora infestons. Ei au subliniat faptul ca
aplicarea in realitate a conceptului gena-pentru-gena nu presupune exis-
tenta, Tn genomul gazdei, a unei gene pentru rezistentd corespunzatoare
fiecdrei rase fiziologice a patogenului, ci pretinde numai ca activitatea
fiecarei rase fiziologice a patogenului sa fie baratd de cdtre o gena pen-
tru rezistentd, existentd Tn genomul gazdei care la rindul ei poate sa in-
hibe actiunea unei singure rase sau a mai multor rase fiziologice ale pa-
togenului.

Astfel, la cartof au fost identificate pina Tn prezent in genomul gaz-
dei 12 gene de rezistenta care pot asigura rezistenta pentru circa 29, res-
p?ctiv pentru 512 rase fiziologice ale patogenului Phytophthora
infestans.
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Spre exemplu, un soi cu gena de rezistentd Ri conferd rezistenta
pentru toate rasele care nu poartd numarul 1 si este sensibil la toate
rasele patogene care poartd numarul 1- De asemenea, un soi care poartad
genele R2si R3 este rezistent la toate rasele patogene care nu poartd nu-
merele 2 si 3 si este sensibil la cele care poartd numarul 2 sau 3.

Patosistemele biotrofe specializate diferential sint in continua evo-
lutie, Tntrucit in naturd spectrul raselor fiziologice se modifica frecvent,
prin fenomenul de mutagenezd, determinind modificari concordante in
spectrul genelor pentru rezistentd, prezente in genomul gazdei.

Schimbadrile din spectrul raselor fiziologice pot avea loc in sensul
cd, prin mutageneza sau alte procese fiziologice, o rasd cu numarul 2 ar
putea deveni rasa fiziologicd 5, apoi sa devina o rasa fiziologicd com-
plexa 2—5, apoi o rasa fiziologicd mai complexa 2—4—5—6. In anumite
conditii, rasele fiziologice complexe pot evolua spre rase fiziologice mai
simple si, astfel, din 2—4—5—6 pot sd apard 2—4—5 si separat 6, apoi
2—4 si separat 5—6 si altele.

Numarul raselor fiziologice la Puccinin recondita f. sp. tritici este de
228, iar la Puccinia graminis f. sp. tritici de peste 300, in timp ce nu-
marul genelor care controleaza actiunea acestor rase este mult mai mic
110;.

La Melampsora Uni, Fior [15] a pus in evidenta existenta unui nu-
nar de 179 rase fiziologice care sint controlate de un numar de numai 18
gene de rezistenta.

Incercind verificarea regulii rezultate din definitia formulata pe baza
modelului gena-pentru-gena al lui Fio r, conform cdreia sensibilitatea se
exprima numai atunci cind o plantd cu o gend pentru sensibilitate (r) in-
teractioneaza cu un patogen cu o gena pentru virulentd (a), Luke si
Gr acen [21] interactioneaza doud suse de Helminthospormm victoriae
patogene distincte, provenite dintr-o culturd monosporala, cu doud soiuri
de ovaz (Avena scitiva) dintre care unul rezistent, iar celdlalt sensibil.
Rezultatul obtinut in studiul patosistemului Avena sativa-Helminthospo-
rium victoriae este opusul celui obtinut de Fior [151 Tn studiul pato-
sistemului Linum usitatissimuni-Mdamnsom lini, exprimind ca reactie dis-
tinctd sensibilitatea, care s-a manifestat, conform definitiei, Tn cazul in
care s-a interactional specific gena r la planta si gena a la patogen. Cele-
lalte interactiuni genetice, respectiv: virulenta-rezistenta, avirulenta-
rezistentd si avirulentd-sensibilitate s-au manifestat ca rezistente fard ca
in fiecare dintre aceste 3 cazuri sa poata fi specificat genotipul.

In acelasi mod s-a efectuat o testare patratica cu victorina, patoto-
xina extrasa din Helminthosporium victoriae, obtinind un rezultat con-
cordant cu acela realizat cu H- victoriae si prezentat mai fTnainte, deci
concordant cu regula definitiei si nu cu legea lui Fior.

Pe baza rezultatelor de mai sus apar citeva diferente esentiale in ti-
pul de reactie al gazdei fatd de patogenii biotrofi, comparativ cu tipul
de reactie al gazdei fatd de patogenii neerotrofi, in relatie cu aplicarea
principiului gena-pentru-gena al lui F lor.

In cazul agentilor patogeni biotrofi, rezistenta plantei gazda este do-
minanta, deoarece Tn natura domind, printr-o mai buna adaptare, orga-
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nismele care, mai degrabd, produc ceva decit acelea care nu produc, resT
pectiv Tn interactiunea patogen-plantd gazda initiazd producerea fitoale-
xinei, iar patogenul traieste si creste in contact cu celulele gazdei sensi-
bile fara sa provoace moartea celulelor si fard sa dezorganizeze reac-
tiile biochimice de apédrare ale acestora.

O rezistentd a plantei gazda dominantd va determina n interactiune
o0 avirulenta patogena dominanta.

In relatie cu dominanta se manifesta si evolutia raselor fiziologice la
patogenii biotrofi, sensul fiind de la avirulentad la virulenta.

In cazul patogenilor necrotrofi este dommantd virulenta patogenu-
lui, Tnsusire care, de asemenea, se circumscrie Tn principiu cd in naturd
domina printr-o mai buna adaptare organismele, care mai degrabd, pro-
duc ceva decit nu produc. Astfel, se stie cd patogenii necrotrofi produc
patotoxinele prin care actioneaza asupra gazdei, iar Tn procesul de pa'to-
genezd va rezulta ca dominantd sensibilitatea plantei.

Intr-o mdsurd mai mare decit Tn cazul rezistentei, sensibilitatea la
patogenii necrotrofi este controlatda genetic de catre o singurd gend domi-
nanta sau de catre o genda mitocondriala, iar reactiile biochimice patogene
in tesuturile sensibile sint mai intense, cauzind o moarte rapida a aces-
tora, ca in cazul arsurii frunzelor cauzatda de Helminthosporium maydis
la porumb sau Helminthosporium vicloriae la ovaz.

Relatia privind evolutia virulentei la patogenii necrotrofi este in di-
rectie opusa, comparativ cu aceea a patogenilor biotrofi, respectiv viru-
lenta tinde s& se diminueze treptat pinda se pierde. In acest proces ar pu-
tea sa fie implicatd si Tnmultirea preponderent asexuatd repetatd, bazatd
e structura cromozomald ,,n“, formda permanentd prin care actioneaza
In patogeneza [39].

Deosebiri mari. posibil semnificative, existente Tntre cele doua clase
de patogeni biotrofi si de patogeni necrotrofi, par sa se manifeste in spe-
cial Tn treapta ntii a patopenezei, cu privire speciala la mecanismele de
actiune si initiere a bolii. Concordant cu acest fapt s-ar nuten ca mecanis-
mele diferite implicate Tn acest proces pentru fiecare dintre natog°nii h«o-
trofi gi. patogenii necrotrofi s& fie controlate genetic Tn mod diferit. Duna
patrunderea patogenilor in interiorul celulelor gazdei in treapta a doua
a oatogenezei, fenomenele da interactiune par sa fie mai asemanéatoare
pentru cele douad clase de patogeni biotrofi si patogeni necrotrofi si de-
sigur ar putea fi mai asemanéatoare si mecanismele genetice care le con-
troleaza.

Dund Wheeler 139], este posibil ca fenomenele complexe din pa-
togeneza sa rai noatd fi surprinse de modele atit de simule ca acelea ela-
borate de Fior f151- De asemene«, se rare cd modele mai complexe s-ar
putea baza pe interactiunea pazdé-natopm in care o pereche de alele ia
pisltogen reactioneazd cu o singura alela dintr-o serie multialelicd la
plante.

Loegerinn s* Powers rogi «int, de pdrere cd teoria gena-pen-
tru-eend a lui Fior este valabila Tn mod deosebit cu un stimul in
formularea ipotezelor despre natura fundamentalda a bobi si mecanisme-
le de actiune a genelor care controleazd'patogeneza de la initiere din
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treapta intii si apoi pe Tintreg parcursul. Citeva din aceste ipoteze se
functia enzimelor de degradare, inhibitorii proteici ai enzimelor, func-
tia proteinelor structurale, prezenta antigenelor comune, inductia fitoa-
lexinelor, sistemele antibiotice constitutive si altele.

Teoria gend-pentru-gena a lui Vanderplank [36] se bazeazd pe ca-
litatea genei specifice pentru rezistenta din gazda care asigura pro-
tectia plantelor, si apoi a culturii, Tmpotriva patogenului si poate fi
astfel formulatd: calitatea genei specifice pentru rezistentda din gazda
determind gradul de supravietuire a rasei diferentiale corespunzatoare
din patogen, in cazul cind aceastd virulentd este necesard in dinamica
populatiei patogene si invers. Capacitatea de supravietuire a genei de
virulentd, in cazul cind aceasta este necesard, Tn dinamica populatiei
gazdad, determind calitatea genei pentru rezistentd corespunzatoare din
gazda. Aceasta teorie constituie o variantd mai aprofundatd a teoriei
gena-pentru-gend a lui Fior

Teoria proteina-pentru-proteind, elaboratd de asemenea da Van-
derplank [36], sustine ca, in interactiunea gazda-patogen, acestia
de boald este necesarda o copolimerizare a proteinei gazda cu aceea a
patogenului; cind polimerizarea nu se produce, nu poate avea loc in-
teractiunea patogen-gazda sau starea de boala.

Validitatea teoriei gena-ventru-aenda oind Tn prezent a fost confir-
matd sau doveditd numai In cazul rcitcacnilor biotrofi specializati dife-
rential si incd nu au fost comunicate cercetari care sa fi confirmat va-
liditatea acestei teorii la patos:stemele cauzate de patogenii necrotrofi
nesperializati diferential, care, aproape Tintotdeauna, realizeazd interac-
tiuni nespecifice bazate pe poligene. De asemenea, se atesta prin tot mai
multe cercetdri ca chiar tipul de reactie a unor patogeni biotrofi este con-
trolat poligenic [4, 13].

Starea de boalda in evolutia sa constituie un fenomen prea com-
plex pentru ca sd poata fi modelat piintr-o lege atit de simpla, ca teo-
ria gena-pentru-gend. Noi credem ca teoria este validd, ea se bazeaza
pe puterea faptelor, dar aceasta se refera p'na in prezent numai la pa-
togenii biotrofi si doar la prima treaptd a patogenezei, actiunea initi-
ala a patogenului si manifestarea fenotipica a simptomelor, ori aceastd
secventa reprezinta doar o parte a patogenezei. Poala este o stare fe-
nomenald mult mai complexd, Tneit in stadiile mai evoluate ea produce
schimbdri profunde Tn toate procesele fundamentale ale vietii plantei,
in structura anatomica, Tn functii!" fiziologice, mecanismele biochimice
si genetice pind la dezorganizarea finsusirilor fundamentale de organism
viu, metabolismul si reproducerea.

Agresivitatea unor patogeni este uluitoare, de la relatia find de
convietuire cu gazda a patogenilor biotrofi ca Puccinia sp. sau Erysiphe
sp. la sterilitatea dominantd Tn proportie de masa, indusa de micoplasme
si virusurile poliedrice sau o distrugere tota'da a plantei bolnave de
catre Pythium, debaryanam care constituie o exprimare extrema a agre-
sivitatii.
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in aceastda situatie, au fost depdsite toate mecanismele de rezis-
tenta controlate de genele specifice si a fost depdsitd si asa-numita
rezistentd de fond care se referd la sistemul de aparare general, adicd
!ja sistemul genetic care controleaza viata prin metabolism si repro-

uctie.

Rezultd de aici gradul deosebit de complex al secventelor de apa-
rare in patogeneza. Faza finala de distrugere totald a plantei confirma
cd patogenul a trecut toate barierele genetice de control ale existentei
vii a plantei fard sd poata fi barat sau estompat, deoarece masa infecti-
nasa enorma care s-a format in planta gazda constituie o noua sursa
potentiald patogend permanentd care va migra in continuare spre alte
plante ale aceleiasi specii sau spre alte specii de plante gazda in cdu-
tarea hranei.

Acolo unde a Tncetat controlul genetic, incepe controlul ecologic,
deoarece in noile spatii patogenul Tncepe o noud aventurda a vietii, el
se miscd mai repede sau mai Tncet. in functie de un nou determinism
factorial, acela al conexiunilor ambientale ale actiunilor si interacti-
unilor ecologice existente intr-o ampld gama de diversitate, confirmin-
du-se legitatea existentd pretutindeni intre actiunile si interactiunile
ijin_tre organismele vii din interactiunea gazda-patogen si mediul eco-
ogic-

3.5. Genele plantelor pentru rezistenta la boli. Tn controlul genetic
al rezistentei plantelor la boli este unanim recunscut ca pina in prezent
sint implicate doua categorii diferite de gene, denumite gene majore
sau specifice si gene minore sau nespecifice care au derivat din dife-
rentierea fapticd a celor doua categorii de rezistentd, specifica sau ver-
ticala si nespecificd sau orizontald prin care Tn numeroase cercetari a
fost descris complicatul mecanism de ereditate a rezistentei Si catego-
riile biologice ale procesului.

Nelson [27] a fost primul cercetdtor care a propus un nou mo-
del de analizd a controlului genetic al rezistentei, bazat pe o singura
categorie ,aceleasi gene“, invocind urméatoarele argumente: cele doua
tipuri de exprimare a rezistentei ca specifica, verticald si nespecifica,
orizontald ar putea s& nu constituie indicatii sigure ale existentei a
doua categorii de gene diferite, adicd de gene majore si respectiv de
gene minore; ele ar putea fi, mai degraba, expresii fenotipice diferite
ale acelorasi gene, in medii genetice diferite, sau genotipuri patogene
diferite.

De fapt, nu exista gene majore si gene minore, afirma Nelson
[27], existd doar gene pentru rezistenta la boli. Actiunea genelor de
rezistenta poate fi influentatd sau modificatd de alte gene de rezistenta
in medii genetice diferite, mediul este deci cheia actiunii genelor, iar
in aceasta relatie pot sd apara niveluri variabile de expresie a genelor
care controleaza rezistenta.

La aceeasi plantd, genele actioneaza intr-un fel, cind sint separate
si in alt fel, cind sint impreuna.

in timpul procesului de ameliorare a cartofului (Solanum tubero-
sum) pentru rezistenta la Phytophthora in:estans, s-a stabilit ca intru-
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cit Solanum tuberosum prezintd o sensibilitate excesivad a fost necesar
ca lucrarile de ameliorare s& fie orientate asupra rezistentei de cimp,
poligenica, aceea care reduce evident rata infectiei si este prezentd in-
tr-o mare diversitate, la Solanum demissum. In acest scop, genele au
fost extrase din soiuri prin hibridare, a aparut curind si tipul de re-
zistentd prin hipersensibilitate si asa s-a nascut prima gena de rezis-
tentd ,,R“ care, dupa o perioada scurtd de timp, prin aparitia unei noi
virulente de P. infestans si-a pierdut eficacitatea, fapt care a impus
extragerea unei noi surse de rezistentd din S. demissum, respectiv o
noud gena de rezistentd R2 care a fost si ea distrusa curind de o noua
virulentd si procesul a continuat in acest fel neintrerupt.

Concluzia, rezultatd din perioada de avint a unei gene R urmata la
scurt timp de caderea sau ineficacitatea acesteia Tmpotriva unei rase
fiziologice patogene noi, presupune, evident, cd gena nu mai functio*
neaza in rezistenta gazdei. Similar, dacd 4 gene R au devenit ineficace
succesiv, atunci rezultd cd toate vor fi inutile Tn apararea plantelor
contra raselor fiziologice patogene specifice, existente in teritoriu [10, 11].

Dupa Nelson [27], este posibil ca 4 gene R singulare, ineficiente
fiecare, sa devind functionale si eficiente Tn colectiv.

In asemenea situatii este posibil ca cele 4 gene colective sa mani-
feste fiecare si in interactiunea dintre ele un efect nou de rezistentd
colectivd sau de interactiune. Acest efect nu reprezintd numai suma
efectelor de rezistentd exprimate individual, pierdute relativ in inter-
actiunea cu noile virulente, ci apare ca un nou proces de interactiune
intre cele 4 gene R care pot bara eficient patogenul si asigura creste-
rea si reproductia plantei, atit prin interactiunea dintre cele 4 gene
cit si prin actiunea individuald exprimatd colectiv a fiecdreia. In noile
conditli pe fondul interactiunii, aceste gene Tsi pot exprima fiecare
dintre ele si o actiune individuald prin care coopereazd la un rezultat
colectiv de aparare-

Intr-o altd experientd clasica, folosind liniile de griu izogene din
soiul Chancelar, fiecare continind o singurd gena de rezistenta (Pr) di-
feritd fatd de Erysiphe graminis f.sp. tritici, Nelson [27] a creat
doud piramide a cite 4 gene fiecare pentru a testa teoria ca efectul aditiv
al mai multor gene de rezistentd distruse (ineficace individual) poate
crea un echilibru cu genotipul patogen care poseda toate genele de viru-
lentd necesare sa se faca pereche cu toate genele de rezistentd din pira-
mida.

Pentru a testa validitatea teoriei mentionate a fost evaluata efica-
citatea individuald a fiecdrei gene de rezistentd si apoi a combinatiilor
posibile de cite doud gene de rezistentd pentru a se putea stabili con-
tributia individuald si apoi colectivda la succesul apararii. Astfel, din
comparatia, unui numar de 5 linii de griu izogene cu parintele recurent
Chancelar pentru reactia fatd de un izolat patogen de Erysiphe graminis
f.sp., tritici, care poseda toate genele de virulentd necesare sd se faca
pereche cu cele 5 gene de rezistenta (Pm), a rezultat un puternic efect
rezidual pentru 3 din cele 5 gene, respectiv pentru genele de rezistenta
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Pm 3c, Pm4 si Michigan Amber, care s-au exprimat printr-un numar
semnificativ mai redus de leziuni si o cantitate evident mai redusd de
spori. Asadar, genele ineficace in reactia lor individuala si-au exprimat
un efect aditiv cind au fost puse Tmpreuna ntr-un nou genotip gazda.

Efectul rezidual al asa-ziselor gene de rezistenta distruse, care de
fapt sint inca valoroase, sugereazd o explicatie fundamentald pe baza
echilibrului dinamic gazda-patogen din ecosistemele naturale. Natura
nu a elimincit genele de rezistentd devenite ineficace in fata unor noi
virulente, ea le-a retinut ca valoroase si printr-o recombinare genetica,
in evolutie, le-a refolosit pentru mentinerea echilibrului gazda-patogen.

Pe baza unei testari calitative fenotipice se poate evalua un ti
de reactie sensibil si atunci soiul s-ar putea elimina ca sensibil, fara
a avea vreun indiciu ca el poate s& contind gene de rezistentd. Extrage-
rea genei de rezistentd si utilizarea ei prin aditivitate est un proces de
analizd a componentelor variatiei genetice, care va informa asupra exis-
tentei actiunilor si interactiunilor genetice utile si, deci, asupra exis-
tentei Tn soiul sensibil a genelor de rezistentd (Pm).

Comparatiile Tntre Fi obtinut din Tncrucisarile dintre fiecare izo-
linie Pm si périntele recurent Chancelar au aratat caracterul hetero-
zigot pentru fiecare dintre genele Pm, iar acest fapt a permis separa-
rea pe 3 niveluri semnificative a efectelor componentelor genetice ale
variantei, astfel: hibrizii in Fi heterozigoti pentru genele Pm 3c, Pm4
sau MA au ardtat o manifestare redusd a bolii de numai jumatate, deci
rezidualitatea genelor Pm 3c, Pm4si MA in stare heterozigotd a relevat
un nivel de rezistentd de numai jumatate din nivelul demonstrat de
izoliniile homozigote pentru aceleasi gene si acelasi caracter.

Efectul genelor de rezistentd specificd verticala Pm de reducere a
bolii si a sporuldrii virulentelor de Erysiphe graminis f. sp- tritici cu
gene specifice sau gene majore demonstreazd cd genele de rezistenta
verticald Pm pot s& manifeste, intr-adevar, un efect nespecific de re-
ducere a ratei infectiei aparente, insusire atribuitd, pina la efectuarea
acestei experiente, numai genelor pentru rezistentd orizontala [27].

Acest rezultat este in opozitie cu afirmatiile lui Vanderplank
[34] privind contributia genelor de rezistenta verticald, care functioneaza
Impotriva dezvoltarii epidemiilor la plante, prin reducerea cantitdtii de
inocul initial necesar pentru expansiunea bolii. Astfel, dupd acest autor,
genele de rezistentd verticald nu influenteaza rata de crestere a bolii prin
reducerea numarului de infectii si a sporularii.

Tipul de reactie dat de asa-numitele gene majore Pm 3c, Pm4 si
MA, prezente in stare homozigotd in izoliniile de griu, a demonstrat ca
acestea posedau un anumit nivel de reducere a ratei de infectie prin
limitarea numarului de infectii si a sporularii care, cu rare exceptii, este
0 caracteristica de exprimare a poligenelor sau a genelor minore. Expri-
marea diferitd a acelorasi gene de rezistentd printr-o reactie diferita
calitativd, specifica sau cantitativd, nespecifica a fost determinatd in
mod direct de Tnsusirile genetice ale tipului dc patogen cu care gazda
a intrat in interactiune [27].
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Selectia stabilizatoare prin actiunea genelor tari sau slabe de re-
zistenta a populatiilor gazda ar trebui s& contrabalanseze efectele noi-
lor virulente patogene apdrute prin procesul de selectie directionald
asupra populatiei patogene.

Este umanim recunoscut si acceptat ca unele populatii patogene
sint mai bine adaptate decit altele, cd genele acestora le-a asigurat
succesul pe parcursul procesului lung si complex al adaptarii. In acest
sens se pare cd natura favorizeaza populatiile mai echilibrate care Tsi
conserva energiile pentru cauzele unui proces biologic general si nu po-
pulatiile nestapinite care Tsi risipesc energiile Tn supraconsum prin supra-
virulente, respectiv superrase pe care nicl gazdele lor nu sint pregatite sa
le suporte si apare evident ca viata lor este, practic, efemera [33, 34].

Aceste  suprapopulatii  patogene, dupda Vanderplank [34],
constituie populatii care au gene ce nu sint necesare pentru virulenta
si sint astfel adaptate sd supravietuiascd. Din aceste fapte, in concluzia
despre gene si adaptarea populatiilor, au fost formulate doud teorii:
prima, care sustine cd genele care nu controleaza functiile vitale vor
fi eliminate din populatie sau mentinute doar in frecvente reduse si
a doua, care sustine cd o gend va fi mentinutd numai dacd prezenta ei
in genom nu este in detrimentul populatiei.

Adevarul este ca natura nu are control dinainte asupra aparitiei
populatiilor patogene care acumuleaza gene mai virulente decit este
necesar pentru reproducere si supravietuire. Natura actioneaza numai
in situatia Tn care noile Tnsusiri acumulate se manifestd si intervine
prin asa-numitul proces de selectie stabilizatoare care actioneaza pu-
ternic sau slab Tn  functie de genele de rezistentd tari sau slabe pe
care le contine gazda si prin care se exprima complementar impotriva
virulentei rasei.

Dupa Ceapoiu [10], pentru ca rezistenta verticald sa aiba
sanse de mentinere in cazul genelor tari este necesar ca selectia di-
rectionald pentru virulentd sd fie puternicd, iar selectia stabilizatoare
pentru rezistentd s& fie si ea puternicd, Tn timp ce in cazul genelor slabe
este necesar Ca selectia directionalda pentru virulenta sa fie slaba, iar
selectia stabilizatoare pentru rezistenta s& fie si ea slaba.

Deci, pentru mentinerea rezis.tentei verticale atit in cazul genelor
tari cit si a celor slabe, selectia, directionala pentru virulentd trebuie
sa fie balansatd de selectia stabilizatoare pentru rezistentd, respectiv
Tmpotriva virulentei-

Desigur, ar fi extrem de util ca Tn naturd dinamica populatiilor
gazdei si a populatiilor patogene sa fie controlate prin mecanismul de
selectie stabilizator«-. care, asa cum rezultd din formularea anterioara,
ar trebui sa contrabalanseze efectele selectiei directionale.

Insd, asa cum rezultd din aparitia si manifestarea, in prezent, a
exploziilor interactiunilor Zea mays-Helminthosporium maydis sau
Avenu sativa-Helminthosrtorium avenae sau altele, dinamica populatii-
lor gazda si a populatiilo- patogene si interactiunea dintre ele depdsesc
limitele interactiunilor bilaterale si sint dominate, desigur, de legi mai
generale, pe care nu le controleaza interactiunea gazda-patogen.
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Spre exemplu, avirulenta, fiind o finsusire diminanta atit in na-
turd cit si genetic cel putin la patogenii biotrofi, genereazda permanent
virulente noi prin mecanisme independente de gazda, apoi presiunea
artificiald de selectie indusd prin extinderea unui nou soi nu consti-
tuie numai o relatie de interactiune cu o noud rasa, ci $i cu o intreaga
populatie patogena a unei specii si chiar cu populatiile tuturor specii-
lor patogene prin existenta uniformitdtii genetice a soiului care con-
stituie un ,.punct critic* al vulnerabilitatii genetice specifice si apoi
generale.

Echilibrul gazda-patogen poate fi Tmbunatétit prin introducerea so-
iurilor multilineale cu gene de rezistentda multipld, sau prin extinderea
in segmente de spatiu alternative a soiurilor cu gene diferite de rezis-
tentd si altele. Dar aceste masuri rezolva echilibrul gazda-patogen numai
partial si temporal, ele sint de naturd numai sd prelungeasca durata de
timp pind la aparitia exploziei interactiunilor patogene, nu sa le previna
sau cu atit mai putin sa le suprime. In consecintd, evolutia genelor care
controleaza virulenta la patogeni va fi, desigur, si ea Tncetinitd, dar nu
opritd din sensul evolutiel generale a speciilor catre o continud comple-
xitate si diversitate biologica.

Analiza bazelor genetice ale interactiunii gazda-patogen enuntate
mai Tnainte releva o concluzie aplicativda importanta care arata ca prin
extinderea Tn culturd a soiurilor multilineale cu gene de rezistentd mul-
tipld concordante cu spectrul de rase prezent in teritoriu si cultivarea
in segmente de spatiu alternative a mai multor soiuri cu o larga di-
versitate geneticd, se creeaza conditii pentru prevenirea vulnerabili-
tatii genetice si, astfel, se poate asigura, in mod corespunzadtor pe o
perioadda mai lungd de timp, controlul genetic al patogenilor biotrofi,
ca Puccinia sp. si Erysiphe sp. la griu sau a altor patogeni biotrofi la
cereale. Inventarierea anuald a schimbarilor din spectrul virulentelor
prin culturi experimentale cu soiurile test diferentiatoare, specifice
pentru fiecare patogen important, constituie o valoroasa sursa de in-
formatie ecologicd preventiva in evitarea exploziilor patogene.

Alternativa viitorului in strategia controlului genetic al bolilor la
cereale abia apare la orizontul cunoasterii si este probabil ca aceasta
sa fie ameliorarea genetica integratd ecologic ce 1si propune un amplu
proces de ameliorare a balantei care sustine echilibrul dinamic al in-
teractiunii gazda-patogen.
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PHYTOTOXISCHE FUSILADE-WIRKUNGEN AUF WEIZEN-UND
MAISKEIMPFLANZEN
I. Teil. Wirkungen auf Wachstum, Atmung und Wurzelabsorption

MARTIN KEUL *, ROZALZA VINTILA*. GEORGETA LAZAR-KEUL*, ALMA ANDREI-
CA* und TIBERIU OSVATH*

SUMMARY. — Phytotoxic Effects of Fusilade upon Wheat and Corn
Seedlings. Part |. Effects on Growth, Respiration and Root Absoiption.
Fusilade (25% fluazifop-butyl), applied in equivalent concentrations
from 0.05 to 4.00 1/ha under laboratory conditions, determined a strong
inhibition of length growth and fresh and dry mass production of wheat
and corn seedlings. The absorption of neutral red by roots was increa-
sed in wheat and reduced in corn. The intensity of respiration and of
dehydrogenase activity' was generally increased.

Fusilade (25% Fluazifop-butyl = Butyl 2-(4-(5-trifluoro-me-
thyl-2-pyridyloxyphenoxypropionat) wird als systemisches Herbizid
selektiv gegen monokotyle Unkrduter [12] der verschiedensten Kulturen
in Ublichen Dosen von 2-4 lha ausschliellich postemergent eingesetzt
[1, 7, 13]. Das Herbizid wird Uber Wurzeln und Blétter rasch aufgenom-
men und in die Wurzelzonen beférdert [1, 5]. Die herbizide Wirkung
von Fluazifop-butyl beruht wie bei anderen Di(phenoxy)propionsédure-
derivaten, wie z. B. Diclofop-methyl [8] auf der Hemmung von Zelltei-
lung und Zellstreckung und auf der fortschreitenden Nekrose der vege-
tativen Organe [12, 13]. Als Priméarwirkung und Ursache der hohen
Selektivitat von Diclofop-methyl [9, 10] und Fluazifop-butyl [16, 17] wird
eine experimentell nachgewiesene Hemmung des Lipidstoffwechsels der
empfindlichen Pflanzen angenommen. Mdglicherweise wird die selektive
Wirkung durch eine reduzierte Absorptionsgeschwindigkeit [7] und die
rasche Metabolisierung dieser Herbizide [10] in toleranten Pflanzen mit-
bestimmt. Diese ausgeprdgte Selektivitdt der Di(phenoxy)propionsdure-
derivate ermoglicht ihren Einsatz sogar in Getreidekulturen bei der
gezielten Vertilgung monokotyler Unkrauter, wie z. B. Avena fatua [1, 7].
In dieser Hinsicht, sowie im Hinblick ouf mdgliche Auswirkungen von
Remanenzerscheinungen im Fruchtfolgerfahren, ist die Kenntnis der
phytotoxischen Fusilade-Wirkungen auf Weizen-und Maiskeimpflan-
zen gerechtfertigt. Andererseits sollen vorliegende Untersuchungen zur
weiteren Kenntnis des physiologischen Wirkungsspektrums von Fluazi-
fop-butyl beitragen.

Material und Arbeitsmehoden. Winferweizen-(Trilicum aestivum L., rv. Ariesan)
und Maiskaryopsen (Zen mays L., cv. HD—100) wurden in Linhardt-Schalen auf Filter-
papier unterlagen mit destilliertem Wasser (Kontrolle) bzw. mit Herbizidkonzentra-
tionen en'sprechend den Aufwandsmengen von 0,05; 0,10; 0,25; 0,50; t; 2 und 4 1/ha

* Biologisches Forschungsinstitut, 3400 Cluj, Ruméanien
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Fusilade zur Keimung angesetzt. Abweichungen von diesem allgemeinen Ver-
suchsschema sind durch die drastische Hemmwirkung andauerder Fusilade-Behand-
lungen auf das Keimlingswachstum bedingt. Keimung und Anzucht erfolgten bei
Zimmertemperatur (etwa 22LC).

Das Handelspraparat Fusilade enthalt 25% Fluazifop-butyl, Die Versuchskon-
zentrationen wurden mit destilliertem Wasser hergestellt.

Wachstumsmessungen. Die Wachstumsdynamik der. Embryonalwurzeln
und des Sprosses (Koleoptile und Primarblatt) wurde durch tagliche Langenmessungen
bis zum 6. Tag nach dem Ansetzen unter kontinuierlicher Fusilade-Behandlung in 2
Parallelversuchen mit je 20—30 Pflanzen verfolgt. Beim Weizen wurde das gesamte
embryonale Wurzelsystem, beim Mais nur die embryonale Priméarwurzel gemessen.
Die Ergebnisse wurden statistisch verarbeitet und in %-Werten der Kontrolle
angegeben.

Bestimmung der Frisch- und Troc hen masse Am 6. Tag nach dem
Ansetzen wurde das Frischgewicht, (FG) und die absolute und relative (g/100 g FG)
Trockenmasse (TM; 65°C) des gesamten Wurzelsystems und des Sprosses bestimmt.
Die Werte wurden einheitlich auf 40 Pflanzen bezogen. Zusétzlich wurde die Frisch-
und Trockenmasse/Léangeneinheit berechnet.

Bestimmung der Neutralrotabsorption durch das
Wurzelsystem. Die Keimlinge wurden zunachst 4 Tage auf destiliertem Was-
ser angezogen und anschlieRend 48 Stunden mit Fusilade behandelt. Zur Bestim-
mung der Absorptionskapazitdt wurden die Wurzeln der Keimpflanzen eine Stunde
in eine Neutralrot-Lésung 1:10.000 getaucht und anschlieBend oberflachlich gewa-
schen. Die durch die Wurzeln absorbierte und gespeicherte Farbtoffmenge (mg Neu-
tralrot/g TM) wurde mit 96%igem Athylalkohol extrahiert und photokolorimetrisch
(458 nm) anhand einer Eichkurve bestimmt.

Bestimmung der Atmungsintensitat. Die Keimpflanzen wur-
den 4 Tage auf destilliertem Wasser angezogen und 48 Stunden mit Fusilade be-
handelt. Die Atmungsintensitdt wurde nach Boysen-Jensen (zitiert nach [3])
wéahrend einer Zeitspanne von 60 Minuten bestimmt: das durch die Atmung
freigesetzte CO02 wird durch eine 7% ige Ba ((OH)2Ldsung in Gegenwart von Phe-
nolphthalein fixiert und die unverbrauchte Ba (OH)2Menge mit Oxalsdure 2,8638%
titriert (1 mg Oxalsdure dieser Konzentration entspricht 1 cm3 C02). Die Differenz
zwischen den titrimetrischen Werten im Blindversuch und in Gegenwart der Pflan-
zen ergibt die Atmungsintensitat (cm3 C02g FG/h).

Bestimmung der Dehydrogenase - Aktivitat. Die Activi-
tat reduzierender Enzyme nach  Fusilade-Behandlung wurde mit dem, Triphenyl-
tetrazoliumchlorid (TTC)-Test [2] durchgefiihrt. Die Bestimmung wurde an keimen-
den Karvepsen, sowie an Wurzel- und Blattsegmenten 4 Tage alter Keimlinge nach
jeweils 48 Stunden Fusilade-Behandlung vorgenommen. Die Proben wurden mit
TTC 0,6% in Phosphatpuffer pH 7,4 und Tween 20 im Dunkeln 20 Stunden bei 30°C
inkubiert. Das gebildete Formazan wurde in siedendem Athylalkohol 94° extrahiert
und bei 530 nm photometriert. Die Dehydrogenase-Aktivitdit wurde in mg Forma-
zan/g FG ausgedriickt.

Ergebnisse und Diskussion. Die kontinuierliche Fusilade-Behand-
lung hat praktisch keinen EinfluR auf die Keimung, induziert jedoch
eine drastische und progressive Hemmung des Keimlingswachstums. Mit
zunehmender Dosis wird die Anzahl der embryonalen Keimwurzeln beim
Weizen um 30—40% gegeniiber der Kontrolle herabgesetzt (vgl. Tabelle
1) bzw. die Ausbildung der Adventivwurzeln beim Mais gehemmt. Mit
zunehmender Hemmung des Wachstums treten  Nekroseerscheinungen
auf, die von der Wurzelspitze beginnend zur Wurzelbasis fortschreiten.
Im Gegensatz zur wachstumshemmenden Wirkung auxindhnlicher Her-
bizide, wie 2, 4-D [14][ und Dicamba [15], oder von Wachstumsregulato-
ren, wie z. B. Ethrel [11], wird die Fusilade-Wirkung nicht von charak-
teristischen Wachstumsanomalien begleitet.
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Die Dynamik des Wurzelwachstums der Weizen-und Maiskeimlinge
der Kontrolle verlauft in den ersten 6 Tagen nach dem Ansetzen fast
liniar [14, 15]. Unter dem EinfluR von Fusilade wird das Wachstum
der embryonalen Weizenwurzeln stark gehemmt und schliel3lich end-
gulting gestoppt (Abb. 1). Eine klare Dosis-Abhéangigkeit ist dabei nur
nach kurzfristiger Einwirkung, nach andauernder Behandlung jedoch nur
flr Dosen unter 0,251 Fusilade/ha (= 6,25|ig Fluazifop-butyl/ml) festzu-
stellen (vgl. auch Abb. 5) Im Bereich hoherer Dosen wird das Wachstum
schon am 2. Tag nach dem Ansetzen um 70—80% und im weiteren
Verlauf unabhéngig von der Konzentration um cca. 90% gehemmt. Diese
Ergebnisse belegen, daR das Wachstum des Wurzelsystems unter der
direkten Einwirkung von Fluazifop-butyl schon in verhaltnisméRig sehr
geringen Konzentrationen rasch gehemmt und endgultig blockiert wird.

Die Hemmwirkung von Fusilade auf das SproRwachstum (Koleoptile
und Primadrblatt) der Weizenkeimlinge (Abb. 2) ist in der ersten Wachs-
tumsphase weniger drastisch ausgeprdgt, nimmt jedoch progressiv zu
und erreicht fiir Dosen tber 0,25 1/ha fast das AusmaR der phytotoxi-
schen Wirkung auf das Wurzelwachstum (vgl. Abb. 5). Die Fusilade-Wir-
kung ist in gewissen Grenzen ebenfalls konzentrationsabhéngig, waobei
sich die Effekte hoherer Dosen nach langerer Einwirkzeit nicht weiter,
voneinander differenzieren. Die erzielten Ergebnisse lassen auf eine direk-
te Einwirkung von Fluazifop-butyl auf die Wachstumsmechanismen dér
Koleoptile und Primarblétter schlieRen. Es muR folglich vermutet werden,
dalR Fluazifop-butyl nach seiner Aufnahme durch die Wurzeln rasch .in
die ganze Pflanze transportiert wird und in den Wachstumszonen bald

Abb. 1 Die Fusilade—Wirkung aut
die Wachstumsdynamik des Wurzel
systems von Weizenkeimpilanzen.3

3 — Biologi» nr. 2/1990



34

M. KEUL, R. VINTILA, G. LAZAR-KEUL, A. ANDREICA, T. OSVATH

Abb. 3. Die Fusilade-Wirkung aul
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Abb. 2. Die Fusilade-Wirkung oui
die Dynamik des Sprofwachstums
(Koleoptile und Primarblatt) von
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die phytotoxisch wirkende Konzentration erreicht. In der Praxis wird
Fluazifop-butyl allerdings durch Besprihen der Blatter verabreicht [1]
und in diesem Fall ist die Translokationsrate gering [5].

Bei Maiskeimlingen ist keine Dosis-Abhangigkeit der Hemmwirkung
auf das Wachstum der embryonalen Hauptwurzel wahrend der Versuchs-
dauer festzustellen (Abb. 3). Die Hemmung nimmt mit der Behandlungs-
dauer gleichwertig flr alle Dosen bis zum Stillstand des Wachstums zu,
wobei eine &hnlicne Dynamik wie beim Weizenwurzelsystem nach 0,05
1/ha beobachtet wird.

Abb. 4. Die Fusilade-Wirkung auf
die Dynamik des SproRwachstums
(Koleopttle  und Primarblatt) von
Malskeimpflanzen-

Die Hemmung des SproBwachstums der Maiskeimlinge ist in Ab-
hangigkeit von der angewandten Dosis leicht differenziert (Abb. 4.).

Die Dosis-Effekt-Kurven in Abb. 5 sind fir den 4. Tag nach dem
Ansetzen dargestellt und erlauben einen Vergleich der Fusilade-Wirkung
auf das Wurzel- und SproRwachstum der Weizen- und Maiskeim-
pflanzen. Es ist ersichtlich, daB Fusilade schon in verh&ltnismé&Rig
niederen Konzentrationen phytotoxisch sehr aktiv ist, so daR Dosen
von (ber 0,251/ha das Wachstum weitgehend hemmen bzw. endgulting blok-
kieren. Die friiher eintretende und betontere Hemmung des Wurzel-
wachstums ist durch den Kontakt mit dem Herbizid zu erklaren. Die
maRigere Hemmwirkung alf Maiskeimlinge ist moglicherweise auf lang-
samere Absorptions- und Translokationsgeschwindigkeiten zurtickzufihren.

Weitere Angaben (ber die Fusilade-Wirkung auf verschiedene
Wachstumsparameter am Versuchsende (6. Tag nach dem Ansetzen) sind
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Abb. 5 Dosls-Eilekt-Kurven 10t die Fusilade-Wirkung auf das Wachstum der

Wurzeln (voile Symbole) und Sprosse (oiiene Symbole) der Weizen-(durchgezo-

gene Linien) und Malskeimpllanzen (gestrichelte Linien) am 4. Tag nach dem
Ansetzen.

fur Dosen von 0,1 und 1 1/ha in Tabelle 1 zusammengestellt. Daraus
geht hervor, dall Fusilade insbesondere das Langenwachstum hemmt.
Die Auswirkungen auf die absoluten Frisch- und Trockenmasen sind
verschieden® Wahrend bei Maispflanzen Langenwachstum und Frisch-
und Trockenmassen zu vergleichbaren Werten abnehmen, wind das Wachs-
tum beim Weizen starker gehemmt als die Biomassenproduktion. Es ist
demnach eine betonte Zunahme der Frisch- und Trockenmassen pro
Langeneinheit der Wurzeln und Sprosse festzustellen. Eine Erklarung fir
diese Wirkung bleibt vorlaufig aus. Mdglicherweise handelt es sich um
differenzierte Wirkungen auf Syntheseprozesse, z.B. die Zellwandsyn-
these bei Weizen-und Maiskeimlingen. Die Zunahme der relativen
Trockenmasse (g @0 FG) zeigt verdnderte Hydraturverhéltnisse. Die fest-
gestellte Abnahme des Wassergehaltes hat ihre Ursache wahrscheinlich
in der Reduzierung des Vakuolensystems infolge der Hemmung der Zell-
streckung.

Mit der Hemmung der Wachstumsprozesse &ndert sich die Absorp-
tionskapazitdt des Wourzelsystems (Abb. 6). Neutralrotabsorption und
-Speicherung nimmt beim Mais ab, beim Weizen jedoch zu. Fir diese unter-
schiedlichen Effekte missen verdnderte Verteilungverthéltnisse in der
Neutralrotspeicherung zwischen Vakuole und Zellwand angenommen



Tabelle 1

Die Fosilade-Wirkung aut einige Wachstnmspararaeter der Welzen- and Maiskeimpflanzen am B. Tag (Versuchsende) nach dem
Ansetzen
WZ-Anzahl der Embryonalwurzeln. WE-mittlere Wurzellange. SE-mittlere Sprofldnge. FG-Frischgewicht. TM-Trockenmasse.
In Klammern sind die Wirkungen in % der Kontrolle angegeben

Dosi Wurzelsystem Sprof
osis
(Lha) wz WL FG PG/E ™ TMIb ™ SL FG FGIh ™ TMI/E ™
(ram) (@ (mglcm)  (mg) (mg/lcm) (g%FG) (mm) (g  (mglcm) (mg) (mg/cm) (g%FG)
A. Trilicum aestivum
0 4,16 87,15 2,65 1,83 252 0,173 9,59 96,1 2,82 7,34 284 0,739 9,93
(100) (100)  (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
0,1 400 7,85 1,28 10,19 180 1,433 13,88 29,1 0,67 5,76 120 1,031 17,75
(96) ggf (48) (557) (72) (828) (145) (30) (24) (78) (42) (140) (179)
1,0 294 5 0,45 7,34 93 1,518 20,54 6,8 0,30 11,03 41 1,507 13,93
(72) (6) 17) (415) (36) (877) (214) ) (12) (150) (14) (204) (140)
B. Zea mays
0 94,85 10,10 26,60 831 2,190 8,23 69,1 11,16 40,41 974 3,526 8,73
(100)  (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
01 18,50 1,26 17,31 154 2,081 12,19 32,9 5,52 41,94 516 3,921 9,35
(20) (12) (65) (19) (95) (148) (48) (49) (104) (53) (111) (107)
1,0 17,00 0,93 13,68 110 1,618 11,76 27,7 4,10 37,00 374 3,375 9,12
(18) ) (51) (13) (74) (143) (40) (37) 92) (38) (96) (104)

FONITWIIFMSIVIN ANN -NIZIIM 4NV NIONNHIIM-IAVvIIsNd
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Abb. 6 Die Wirkung der Fusilade-Behandlung
auf die Absorptionskapazitat des Weizen-und
Wurzeisystems (Ncutr-clrotabsorption) von

Maiskeimpllanzen.

werden. Die Abnahme der Absorptionskapazitdt kann beim Mais durch
die Reduzierung des Vakuolensystems glaubwirdig erkldart werten. Fir
die Zunahme -der Speicherung der starker wachstumsgehemmten Wei-
zenwurzeln ist diese Annahme nicht ausreichend. Es wird vermutet, daR
die erhdhte Absorption auf eine starkere Speicherung in mdglicherweise
verdickten Zellwanden zuriickgehen, worauf die Zunahme der Biomas-
sen/Langeneinheit hindeutet. Fir diese Erklarung fehlen allerdings néh-
ere experimentelle Angaben.

Die Hemmung des Keimlingswachstums geht offensichtlich auf eine
Blockierung der Zellstreckung zuriick. Es wird vermutet, dall die fest-
estellte Hemmung der Fettsdure-Biosynthese durch Diclofop-methyl
?9, 10] und Fluazifop-buty] [16, 17] fir die Blockierung des Wachstums
verantwortlich ist [8]. Antiauxinische Effekte sind dabei nicht ausgeschlos-
sen [7]. Daflr spricht die Erh6hung des Auxingehaltes Fusilade-be-
handelter Weizen- und Maiskeimlinge [4]. Durch die Beeintrdchtigung
des Lipidstoffwechsels kdnnen die Permeabilitatseigenschaften der Zell-
m_egwbranen betroffen werden [9], wodurch der Auxintransport gehemmt
wird.

Wachstumsprozesse sind energieabhéngig. Fur den Wirkungsmecha-
nismus von Fluazifop-butyl wird eine Hemmung der ATP-Synthese
angenommen [6, 13]. Um diese Hypothese zu Uberprifen, wurden Be-
stimmungen der Atmungsintensitdt (Tabelle 2) und der Dehydrogenase-
Aktivitat (Abb. 7) durchgefuhrt. Die Ergebnisse zeigen, dall Fusilade die
Atmung eher stimuliert als hemmt.

Die Dehydrogenase-Aktivitat wird im Laufe der Keimung nicht we-
sentlich veréndert, bei Keimpflanzen mit Ausnahme der Maiswurzeln
jedoch ebenfalls erhéht (Abb. 7).

Die Stimulation der Atmung ist maoglicherweise eine unspezifische
Stressreaktion der Keimpflanzen. Bei Diclofop-methyl ist ebenfalls keine
eindeutige Veranderung des 03Verbrauches selbst bei hohen Herbizid-
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Tabelle 2

Dt* Fnsllade-Wirkung auf dI* Atmungsintensitat (cm* C ~/gFG/h) der Welzen- nnd
Malsbelmpflanzen.
In Klammern sind die Wirkungen in % der Kontrolle angegeben

Dosis Weizen Mais
(1/ha) Wurzeln SproR Wurzeln Sprof
0 0,54 1,08 1,33 1,75
(100) (100) (100) (100)
1 0,79 1.06 1,37 1,62
(146) (98) (103) (93)
2 0,91 1,11 1,56 1,83
(169) (103) (117) (105)
4 0,68 0,91 1,72 1,80
(126) (84) (129) (103)

Konzentrationen nachgewiesen [9]. Eigene unveroffentlichte Ergebnisse
zeigen, dalk die ATP-abhédngige Protoplasmastrémung auch in stark
wachstumgehemmten Wurzelhaaren weiterbesteht, ein Befund der eine
spezifische Fusilade-Wirkung auf den Energiestoffwechsel in Frage stellt.

Die vorliegenden Versuchsergebnisse zeigen, dalR Fluazifop-butyl
mehr oder weniger direkt auf die Wachstumsmechanismen der Keim-
pflanzen einwirkt. Weitere Untersuchungen (ber die Fusilade-Wirkung

Abb. 7. Die Fusilade-Wirkung aui die Dehydrogenase-Aktivitat (mg Formazan/g
FG) bei Weizen- und Maiskeimptianzen-
Die angegebenen Zahlen sind Prozentwerte gegeniber der Kontrolle.
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auf die Protoplasmastromung, das Wachstum der Wurzelhaare, sowie
auf den Kern-DNS-Gehalt im Wurzelmeristem sind in Vorbereitung.

SchluRRfolgerungen. Die kontinuierliche Behandlung von Weizen-
und Maiskeimlingen mit Fusilade (25% Fluazifop-butyl) bewirkt in Dosen
von 0,056—4,0 1/ha eine betonte Hemmung bzw. die endgultige Blockie-
rung des Wurzel- und SproRWachstums, sowie eine Abnahme der Frisch-
und Trockenmassen.

Die Absorptionskapazitdat des Wurzelsystems (Neutralrotabsorp-
tion) nimmt bei Weizenkeimlingen zu, bei Maiskeimlingen jedoch ab.

Die Atmungsintensitdt und die Dehydrogenaseaktivitdt werden un-
ter Einwirkung von Fusilade allgemein gefordert.
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VARIABILITATEA iN CADRUL SPECIEI MICROIULUS IMBECILLUS
(Latzel 1884) (IUUDA — DIPLOPODA)

TRAIAN CEUCA*

SUMMARY, — Variability within the Species Microiulus  imbecillus
(Latzel 1884) (lulida — Diplopoda), The author describes variability in
Microiulus imbecillus (Latzel 1884) concerning especially the gonopodial
opistomerite. The data refer to forms found in Romania as well as to
forms from other countries.

Microiulus este un gen care cuprinde, asa cum aratd si numele,
specii subtiri, de talie micd, ™ lungime de circa 15 mm si cu un dia-
metru de 1 mm. Culoarea corpului acestor specii variaza de la cenu-
siu-pamintiu pind la brun-castaniu, avind uneori si un aspect marmorat.
Cele circa 20 de specii sint raspindite Tn Europa centrald, o specie ajun-
gind pind in Suedia (M. laeticollis), iar alta ptna in Caucaz (M. tanymor-
phus), cele mai multe fiind raspindite Tn lugoslavia. La noi acest gen
este reprezentat prin trei specii: M. laeticollis, M. fontisherculis si M. im-
becillus. Acesta din urma este raspindit Tncepind din Austria, prin nord-
estul Italiei pind in lugoslavia, Ungaria si Romania. Descrisa initial ca
,specie a genului lulus, a fost incadratd mai tirziu ca subgen si apoi intro-
dusd in genul Microiulus. In Romaénia a fost citatd de la Brasov, de pe
Postdvarul si de pe valea Somesului.

Revizuindu-mi colectia care cuprinde material colectat si din alte
statiuni din tara noastra si studiind gonopodele unor indivizi masculi,
am constatat, cu surprindere, o mare variabilitate Tn conformatia aces-
tora. Promeritele si mezomeritele gonopodiale nu prezintd, in acest caz,
variatii semnificative, in schimb opistomeritele, care reprezinta partea cea
mai importantd a gonopodelor [1], manifestd o interesantd variatie Tn
aspectul lor, mai cu seama, asa dupd cum se va vedea, la unii indivizi
cf din unele statiuni din Muntii Apuseni.

In figura, cam simplista, datd de Latzel (Fig. 1), a opistomeritului,
vellum-ul (a) se prezinta cu doua virfuri mici, scurte, ca aproape totdea-
una, iar solenomeritul (c) este cu ceva mai mare si tot cu doud virfuri,
intre acestea fiind situat un ,spin“ (b) hialin si foarte fin franjurat,
care de altfel face parte dintr-o zona membranoasd si ea hialina-fing,
adesea greu de observat, care leagd totdeauna vellum-ul de solenomerit [2].

Attems [1] da o altd figurda a opistomeritului gonopodial (Fig. 2),
mult mai bine (corect) executatd, dupd un material recoltat la Rie-
gersburg din Austria, la care se observd bine si membrana hialina dintre

»Spin“ si solenomerit.

e Univenilatea ,Babe$~Bolyaia, Catedra de biologie animald, Laboratorul de zoologie, 3400 Cluj, Romania
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Fig. 1—4. Microiulus imbecillus. Aspectul opistomeritelor unor forme.

— La un exemplar € (dupa Latzel). 2 — La un exemplar <J de la Riegersburg
(dupa Attems). 3 — La un exemplar $ de pe Valea Somesului Rece. 4 »~ La un
exemplar 3 de pe valea Plesa (Unga Cluj).

a — Vellum, b — ,Spin" franjurat. ¢ — Solenomerit.
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latd, Tn continuare, alte aspecte sub care se prezintd opistomeritele
gonopodiale la unele forme colectate din apropiere de Cluj.

In Fig. 3 este redat opistomeritul gonopodial de la un individcfde pe
valea Plesca; in general, el este foarte aproape, ca aspect, de forma
tipicd, asa cum se prezinta, de fapt, si la exemplarele colectate din
padurea Faget-Cluj, Cheile Turzii, Paltinis, Hateg, lasi, ca si cel de pe
valea Somesului Rece (Fig. 4), la care vellum-ul (a) este evident mai
adine scobit.

Foarte interesante se prezintd Tnsa opistomeritele gonopodiale la
unele exemplare cfcf colectate Tn Muntii Apuseni. In Fig. 5 este reprezen-
tat opistomeritul unui individ cf colectat de la Scarisoara, la care vellum-ul
(@ apare deosebit de dezvoltat, in timp ce solenomeritul (c) este foarte
scurt, la fel ca si ,spinul®* franjurat, care aici este abia schitat.

In Fig. 6 este reprezentat opistomeritul gonopodial al unui individ
cfcolectat la Belis, la care, de asemenea, vellum-ul este bine dezvoltat,
iar membrana hialind este neobisnuit de lata, de la ,spinul“, care aici
apare bilobat (b) si pind la solenomerit (c), In evident contrast cu cea
de la forma precedenta.

Cel mai interesant aspect al opistomeritului este dat de cel al gono-
podelor unui individ cf colectat la Ic-Ponor (Fig. 7), la care vellum-ul
(@), bine dezvoltat, are Tn locul crosetului obisnuit, un lob lat. Solenome-
ritul (c) apare relativ scurt, dar cu marginea posterioard neobisnuit de
bombatd posterior, care ar putea fi un inceput de filacum. ,Spinul*
franjurat este evident legat de solenomerit prin obisnuita membrana
hialind, abia vizibila.

Aceste aspecte ale opistomeritelor gonopodiale ale formelor mai sus
mentionate (Fig. 5 6 si 7) ar putea constitui un criteriu de delimitdri
a cite unei subspecii aparte fiecare dintre ele, dar faptul ca statiunile
din care au fost colectate aceste forme sint situate in Muntii Apuseni,
la distante relativ apropriate intre ele, nu permite o astfel de apreciere,
ele reprozentind doar marea varietate sub care se prezintd specia Micro-
iulus imbecillus. Probabil cda asistam la un inceput de diversificare a
acestei specii, inca imprecis stabilizata.

In fine, in Fig. 8 este reprezentat opistomeritul gonopodial al unui
exemplar cf de pe Valea Caselor din Nasaud, la care apare evident
vellum-ul (@) ca un simplu virf ascutit, iar solenomeritul (c), bine dez-
voltat. poate fi bi- sau trilobat; ,spinul* hialin, fin franjurat (b), este
normal dezvoltat. Daca se face o comparatie cu opistomeritul gonopodial
al subspeciei Microiulus imbecillus beszkidensis Loksa 1957 (Fig. 9). din
Muntii Beschizi, se observd cd asemanarea este frapantd cu forma de la
Nasaud. Trebuie mentionat Tnsa cd figura datd de Loka [I3] este.poate,
incompletd, pentru ca ,spinul“ franjurat este redat izolat lateral, nefiind
prins Tn membrana hialind, care aici nici nu este figuratd. Aceasta for-
matiune membranoasa hialind este greu de observat (ea apare in cimpul
microscopic numai dacd se micsoreazd orificiul diafragmei condensato-
rului), astfel neit vellum-ul este legat direct cu solenomeritul. Mentionez
cd aceasta formatiune membranoasa hialind este prezentd in opistome-



Fig. 5—7 Aspectul

5 — La un exemplar S de

oplstomerltelor celor trei {orme de M.

imbecillus din Muntii Apuseni.

la Scarisoara. 6 — Lia fel,la un exemplar de la Belis. 7 — La fel,

la un exemplar de la le—Ponor.

a, b, c — Vezi Fig. 1—4.
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Fig. 8—11. Aspectul eplstomerltului la dlierite forme de M. Tmbecillus.
8 — La un exemplar $ de pe Valea Caselor din Nasdud. 9 — La fel, la un exemplar
de M. i. deszkidensis din Muntii Beschizi (dupa Loksa). 10 — La fel, la un exemplar
de M. Moebiusi de la Brasov (dupa Verhoeff). 11 — La fel, la un exemplar de M. /,
obscuratus din Muntii Velebit (dupa Attems).

a, b, ¢, — Vezi Fig. 1 —4.
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ritul gonopodial la toate formele de Microiulus imbecillus, ba chiar si
la alte specii indeaproape inrudite.

De asemenea, specia Microiulus Moebiusi Verh. 1897 (Fig. 10), des-
crisa de la Brasov si de pe Muntii Bucegi, Ciucas si Postavarul [4], este
tot o varietate a lui M. imbecillus, care prin aspectul opistomeritului este
foarte aproape de forma tipicd a acestei specii, ea deosebindu-se doar
prin relativa scurtime a vellum-ului (a) si prin relativa lungime a sole-
nomeritului (c), aspect care este cu mult mai putin important decit
diferitele forme sub care se prezintd opistomeritele din Fig. 5 6 si 7.
De altfel, chiar Verhoeff, dupa patru ani, in 1901, 1l da ca o subspecie
a lui M. imbecillus, pentru ca in 1907 sd revind asupra acestei decizii.

Chiar si subspecia M. imbecillus obscuratus Attems 1926 (Fig. 11),
descrisda din Muntii Velebit din sudul Croatiei. (lugoslavia), apare dubioasa,
aspectul opistomeritului gonopodial nefiind destul de caracteristic, altfel
spus, neavind suficiente diferentieri pentru a putea fi consideratd ca o
subspecie aparte, desi zona geografica, din care este mentionatd, este
mdepartata.

In concluzie, se poate spune ca varietatea sub care apare conformatia
opistomeritului gonopodial la Microiulus imbecillus este obisnuit de larga,
rar intilnitd la speciile de diplopode.
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FIEED RESEARCHES ON EUROPEAN CORN BORER (OSTRINIA
NUBILALIS HBN.) CONCERNING THE PERIOD OF ATTRACTIVTTY
TO SYNTHETIC SEX PHEROMONE BURES

ALEXANDRU CRISAN*, CODRUTA ROMAN**, STANCA JELEH1U**, HI1.KE CIUPE**
and I0AN OPREAN**

SUMMARY — The paper presents the results of a field work on the period
of attractivity of synthetic sex pheromone lures in the European com borer.
Previous data revealed a short-time attractivity of the synthetic sex pheromone
blends, in the field traps. Now we prove that the epoxidation of the synthetic
sex pheromone blend could be the cause of the short-time attractivity. An
amount of 2.5 pg epoxidized pheromone/lure (50 pg) displays a synergic effect,
while 5 pg epoxidized pheromone/lure (50 pg) inhibited attraction at about
1/3, compared with the unepoxidized pheromone. No catches were registered
with epoxidized pheromone alone (50 pg/lure). These data could be used in manage-
ment and control of the European com borer.

Previous papers concerning the European corn borer [1,2,5-10] sugges-
ted a short efficacy period of attractivity of the synthetic sex pheromone,
in the field. We have also obtained the same results in our previous resear-
ches [3/4].

In the present paper we try to clear up this problem.

Materials and methods. The experiments were carried out in two com plots belonging
to the Plant Protection Research Station Cluj-Napoca and to the Agricultural Production
Co-operative ,,infratirea”, Cluj-Napoca. In these experiments we used the following lures:

symbol : compound, proportion, dose :
N, 97:3, Z/IE 11714: Ac. 50 pg/lure + 10 pg/lure 14: Ac
H H

E# epoxidized 11—14: Ac, 50 pg/lure (R—C—C—R)
\ /
(0]

N A N» + 2.5 pg/lure epoxidized 11-14: Ac
N.E, N, -j- 5 pg/lure epoxidized 11—14: Ac

The traps, of ,Montedison” type, standard size, lured with synthetic pheromones men-
tioned above, were placed in the field in three different positions: 40 m outside the com
field, at the com field edge and 40 m inside it. They were checked each third day, during
July. Each variant was tested in three repetitions. The data were analysed using the ,,t"
test.

Results and discussion. The two diagrams, presented below, show
the mean number of males/trap/check and the mean of total number of
males/trap catched during the whole experimental period, in the tested
variants, in the two plots.

In the Na and NZEi variants, the check curves trend mostly simi-
larly, but the NjEi variant shows a better attractive effect (Fig. 1).

* Biological Research Institute, 3400 Cluj, Romania
** |Institute 0/ Chemistry, 3400' Cluj, Romania
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Fig. 1 Diagram ol O. rtubilalis males catched in the N2 and NZ2Ei variants, in the
Plant Protection Research Station, Cluj-Napoca.

The NZE 2 variant catched about 1/3 of the N2 variant catch, and
no catch was registered in the EO variant, as we can observe in Fig. 2.

Conclusions. We may conclude that epoxidized sex pheromone has
a multiple effect : in a 5% mixture with synthetic sex pheromone it has

Fig. 2 Diagram of O. nubilalis males catched in the N2 N22 and EO variants, in
the Agricultural Production Co-operative ,,infratirea®, Cluj-Napoca.

4 — Biologi* at. 2/1999
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a synergic effect, while in a 10% mixture it has an inhibitory one. Epoxi-
dized synthetic sex pheromone alone has no attractivity for the European
corn borer males, so that it could be possible that the synthetic sex phero-
mone which is used in the control of the European corn borer epoxidizes
and, after 3—4 days, loses its attractivity, becoming inefficient in control.
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INFLUENCE OF THE SUBSTRATUM COLOUR ON THE REPRODUC-
TION BIOLOGY OF OSTRINIA NUBILALIS HBN. (LEPIDOPTERA:
PYRALIDAE)

Part. Il. Field Researches

ALEXANDRU CRISAN *, CODRUTA ROMAN**,  STANCA JELERIU***, GHF.ORGHE
STAN* and IOAN COROIU**

SUMMARY. — Field catches with synthetic sex pheromone using green
and yellow-cream traps showed the influence of the substratum colour
on the reproduction biology of O. nubilalis. Green traps caught over
two males/trap/check more than yellow-cream traps showing that, in
addition to pheromone calling, the visual information also interferes
in the sex meetings in the field.

Some aspects concerning the influence of light on the reproduction
biology of O. nubilalis were previously presented (1—3, 6—8, 10—12,
14—18]- We also presented the influence of the substratum colour on
mating and oviposition of O. nubilalis, under laboratory conditions [5].
This paper deals with the influence of the trap colours on male catches
of O. nubilalis, in the field traps with synthetic sex pheromone.

Materials and methods. Trap catches with pheromone lures were conducted
in a corn field near Cluj. The O. nubilalis infestation reservoir was constituted
by the diapaused larvae in the corn debris of the farmers' plots, in this area. In
order to appreciate the influence of trap colour on the catches, we used standard
»Montedison" traps of green and yellow-cream colours, made in the Institute of
Chemistry, Cluj. We choose these colours because they can be met by the males
in nature, the first being the dominant colour during the O. nubilatis flight period
and the second approximating the colour of O. nubilalis females. As lures we used
97-H Z/E 11—14:Ac, 50"g/lure+ 14:Ac, 10(tg/lure, on rubber stoppers, also produced
in the Institute of Chemistry, Cluj. The lures were changed every third day. The
two variants, representing the two trap colours, were placed in the field in three
repetitions: one trap at 40 m outside the com field in an alfalta culture, one trap
at the edge of the corn field and one at 40 m inside the com field. The traps were
checked at three-day intervals, registering the caught males. The data were analy-
sed using the ,t* test.

Results and discussion. Registered moths, in the two variants
(green and yellow-cream traps), are presented in Table 1. The data
show that, generally, the green traps caught over two males/trap/check
(0.7 males/trap/night) more than yellow-cream traps (see total mean,
Table 1). The variation of the environmental conditions, as well as the
group disposition oi the adults and their daily migrations between
cultures make the data not comparable over the whole check period.
Although we cap see that, especially in the second part of the check

« Biological Research Institute, 3400 Club Romania
** Babes-Bolyal University, Department of Animal Biology,
3400 Club Romania
*** |nstituie ol Chemistry, 3400 Cluj, Romania
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Table 1

Number ol 0. nubllalls nales caught In the green and yellow-cream traps with synthetic sex
pheromone (Cluj, 1989)

No. of males in green lured No. of males in yellow-cream
Check date traps (N2y) lured traps (N,yc)

1 2 3 mean 1 2 3 mean
29 VI 2 3 9 4.7 1 7 4 4.0
3 Vi 2 6 13 7.0 2 4 3 3.0
6 VII 1 2 3 2.0 2 0 4 2.0
10 viI 2 2 3 2.3 5 4 2 3.7
13 Vi 1 2 0 1.0 4 5 12 7.0
16 VII 20 15 35 23.3 25 1 15 17.0
19 VIl 18 12 9 13.0 22 3 6 10.3
22 VI 8 7 4 6.3 9 3 1 43
25 VII 17 n 13 13.7 4 3 1 2.7
28 VI u 4 1 5.3 7 2 1 3.3
31 VII — 2 2 2.0 0 2 1 1.0
Sum 82 66 92 80.0 81 44 50 58.3
Mean/eheck 8.2 6.0 8.4 75 7.4 4.0 4.5 5.3

period, when the adult density did not disturb the results, the N2y (green
traps) caught constantly more males than N2yc (yellow-cream traps). The
data recorded on 25 VII, for the two types of traps, differ statistically
in a very significant way: d (current determination degree) —5.555 as
compared to dt (theoretical determination degree)=4.541, n=3 and
P-0.02.

These results prove that, in the sex meetings in the field, in addition

te the pheromone calling, there are interferences from factors caught
by' other channels (visual, in this case), which may have a greater or
smaller significance, in accord with the intensity of the olfactory stimu-
lation. This depends on the quantity and the quality of the pheromone
registered by the male antenna.
X  Before testing, we supposed» that we would have greater captures
in the yellow-cream traps, these being more visible in the dark and
approximating female colour.However, the fact of being visible, pro-
bably; induced an ,artificial” signal to the males that started on the phero-
mone trace, determining them to abandon it. In the case of green traps,
which were less visible, the visual channel of the males rested inactive and
they-followed the olfactory trace to the traps.

Similar results, in which the pheromone traps of white colour
caught less moths, were communicated; for Trichoplusia ni and Pseudo-
plusia includens [13] and also for Synantedon pictipes and S. exiosa [4].
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The mean number of two males/trap/check, which is the difference
between the two variants, is significant enough that we propose the
reconsideration of the pheromone attractive factor according to the co-
lour of the traps used in each case.

The data of Table 1 show too that a great part of the reproduc-
tive activity of the European corn borer occurs inside the com field,
which we reported also in a previous paper [8]. These data also prove
that the adjacent culture may have an importance in this activity,
depending on its height and density. In this case, the adjacent culture
may assure the demanded conditions of light, humidity and protection
for the adults during the photoperiod, as we presented in a recent
paper [9].

Conclusions. Under natural conditions, substratum colour presen-
ted a greater influence on the number of males caught in the pheromone
traps, than in the laboratory. Because green traps are not visible by
the males, they did not /induce ,defensive* reactions in the males
started on the pheromone trace as, probably, did the yellow-cream
traps.

In the reproduction activity of O. nubilalis, in addition to olfactive,
thermic and hydric informations, the visual information has also an
importance. Although visual information is not so important as the
others, an exact defining of the reproductive behaviour must take it
into consideration.
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THE ESTIMATION OF THE ACTION OF ALACHLOR
AND METHALAXYL ON CELL DIVISION

NICOLAE COMAN*, MANUELA DORDEA* and TIBERIU PERSECA*

SUMMARY. — The effect of two herbicides (alachlor and methalaxyl)
upon mitoses, an effect which persists during the entire mitotic cycle,
carried out on 4 groups: two control groups having the rootlets immer-
sed in distilled water and tap water, respectively, a group treated with
alachlor (242 ppm) and one treated whith methalaxyl (242 ppm)

It has been found that the distilled water has its own repressing effect
upon mitoses, an effect which persists during the entire mitotic cycle.
A 242-ppm concentration of alachlor or metalaxyl induces a sharp de-
crease in cell division frequency and the frequent occurrence of chro-
mosome aberrations. The analysis of the mitotic indices for each divi-
sion phase has revealed that the two herbicides have an interphasic
impact upon the genetic material, mostly during DNA synthesis. The
fact that cell division frequency remains low for two mitotic cycles
supports the idea that the tested herbicides influence cell proteosyn-
thesis and energetics.

For the time being, nonpolluting methods in biological control can-
not meet all the requirements for the protection of natural and artificial
ecosystems. Therefore, pesticides are still used for obtaining constant
productions. Due to their wide range of effects from toxic impacts to
mutagenic ones, it is imperative to know accurately their ways of action.

In this respect, the present paper aims at establishing the moment
when two herbicides, i. e. alachlor [2—chloro—2’, 6—diethyl—N— (me-
thoxymethyl) acetanilide] and methalaxyl [N—(2,6—dimethylphenyl)—
N—(methoxy—acetil) alanine methyl ester] act upon plant cell division.

Material and methods. Germinated seeds of Vicia laba L. var. minor were used.
Their primary roots were 1.5—2 cm long. They were subjected for 1 h to repeated
plasmolysis and deplasmolysis, alternating the treatment with distilled water and
with 7% glucose, in order to enhace cell membrane permeability and to favour
the accumulation of the investigated substance within the cells [2]. This treatment
was followed by 1-hour immersion of the rootlets in the aqueous solution of the
tes'ed herbicides: alachlor (AL) and methalaxyl (ME), both in a concentration of
242 ppm /. e. the maximum concentration for alachlor dissolved in water at 25°).

Two control groups were parallelly established, in which the rootlets were im-
mersed in distilled water and tap water, respectively, for 1h. The treated material
was afterwards kept in tap water for regeneration. Samples wee crUe-trd (*1 root-
lets each time) every two hours in the first 24 h, and then every @ hours up to
48 h. They were fixed in 45% acetic acid at 4°C for 12 h and then stored in 70%
ethanol in a refrigerator. The investigation of the meristematic zones, stained with
a 2% acetic carmin solution, was performed on microscopic ,squash' slides.

Results and discussion. The investigation of 10 slides with 1000—
1500 cells recorded on each slide has allowed the estimation of the general
mitotic index (GMI) (Fig. 1) and of the mitotic indices for the division
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%

Fig. 1 General mitotic index (GMI) in Vicia faba L.
TW — Tap water. DW — Distilled water.
AL — Alachlor. ME — Methalaxyl.

stages: prophasic — PMI (Fig. 2), metaphasic — MMI (Fig. 3), anapha-
sic — AMI (Fig. 4.), telophasic — TMI (Fig. 5).

Having experimental conditions similar with those applied by H o-
ward and Pelc [2], we agree with these authors in respect of the
length of the mitotic cycle in the meristematic cells of Vicia faba. At
24°C the mitotic cycle lasts for 22 h, 6 of which represent the pre-syn-
thetic period (Gj), 6 h — the synthetic period (S), 8 h — the post—syn-
thetic period (G2, and the proper mitosis takes only 2 h.

Fig. 1 shows a decrease in GMI during the first 2—6 h of regene-
ration, both in the pesticide—treated groups and in the controls. The
frequency of mitoses in the tap-water control is less affected, which
demonstrates that the pretreatment accounts partially, for the reduction
of the mitosis frequency during he first hours. Afterwands, the treat-
ment itself induces GMI changes. Therefore, the factors accounting for
the mitotic depression during the regeneration in the first hours are:
the pretreatment (as proved by the decrease in GMI in the tap-water
control as well), the distilled-water treatment (compared to tap water)
and, of course, the treatment with the two herbicides (compared to con-

trols).
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F i g. 2. Prophasic mitotic index (PMI) in Vicia faba L.
TW, DW, Ab, ME — Se* Fig. 1

Fi g. 3. Metaphasic mitotic index (MMI) in Vicia faba I*
TW, DW, AL, ME — See Fig. 1
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Fig. 4. Anaphasic mitotic index (AMI) in Vicia faba L.
TW, DW, AL, ME — See Fig. 1

Fig. 5 Telophasic mitotic, index (TMI) in Vida faba k
TW, DW, AL, ME — See Fig. 1
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The frequency of cell divisions is subsequently enhanced in both
control groups, reaching 15% after about 30 h.

In the variants treated with the two pesticides, the general frequency
of mitoses remains low (less than 5%) after 30 h of regeneration.

Unlike other substances tested [1,8], alachlor and methalaxyl do
not allow the return to normal division. This proves that the concen-
tration used for the two herbicides (242 ppm) had a toxic effect upon
meristem cells.

The analysis of phasic mitotic indices has revealed that their va-
lues are lower than the control ones, both after treatment with alachlor
and methalaxyl (Figs. 2—5). This allows the supposition that the two
herbicides have an interphasic action during the S period (DNA synthe-
sis). Microscopic investigations have shown the presence of several chro-
mosome aberrations such as retarded chromosomes and uni— and bi-
chromatidic bridges, as well as certain highly contracted metaphasic and
anaphasic chromosomes. Since the frequency of cell division remains
low following treatment with alachlor and methalaxyl, it means that
the tested herbicides have atoxic impact not only upon the genetic mate-
rial but also, as reported by other authors [3—7], on proteosynthesis and
cell energetics, in general.

Conclusions. 1. Distilled water has its own repressing effect upon
mitosis, an effect which persists during the entire mitotic cycle.

2. A 242—ppm concentration of alachlor or methalaxyl induces a
sharp decrease in cell division frequency and the frequent occurrence
of chromosome aberrations.

3. The analysis of the mitotic indices for each division phase has
revealed that the two herbicides have an interphasic impact upon the
genetic material, mostly during DNA synthesis.

4. The fact that cell division frequency remains low for two mito-
tic cycles supports the idea that the tested herbicides influence cell pro-
teosynthesis and energetics.
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EFFECTS OF DIETHYLSTILBESTROL ON OXIDATIVE
PHOSPHORYLATION OF RAT LIVER MITOCHONDRIA

CORNELIU TARBA* and FERENC KOSA*

SUMMARY. — The effects of diethylstilbestrol (DES), in concentrations
varying from 1 to 100 yM, were tested in vitro on respiration-dependent
parameters (respiration rates, respiratory control ration and membrane
potential). Concentrations as low as 10 uyM affect the process of oxi-
dative phoshorylation, while 35 pM DES inhibits completely this pro-
cess, as deduced from the drastic decrease of the respiratory control
ratio (RCR) to almost 1.00. State 3 of the respiration is progressively
inhibited by increasing drug concentrations, while the basal state and
state 4 are increasingly stimulated up to 35pM DES, after which the
tendency is reversed. The inhibitory effect is a little stronger when
glutamate 4-malate are used as substrates than in the case of succinate.
Respiration-generated membrane potential in mitochondria is collapsed
at 35pM DES. All these results suggest that an inhibition of the res-
piratory enzymes and probably an increase of membrane permeability
(unspecific uncoupling) are mainly responsible for thé drastic decrease
of the respiratory control ratio and inhibition of oxidative phosphory-
lation. Certain temperature effects on the sensitivity of mitochondria
to DES were also observed.

Diethylstilbestrol (DES) is a synthetic estrogen used at one time as
a stabilizer in human pregnancy and as a growth stimulator in animal
raising. However, due to the discovery of its carcinogenic effects, its
1itéi7li22ation was banned by the U.S. Food and Drug Administration, in

The first observations of the effects of this hydrophobic drug on
mitochondria belong to Green and his associates, in 1968 [2,6]. They
reported a disruptive action of DES (used in the millimolar range) on
mitochondrial membranes, with partial or total liberation of matrix pro-
teins, depending on the concentration of the drug and the presence of
certain divalent cations, especially Mg*+. More recently, McEnery
and Pedersen [5] reported about the inhibitory action of lower con-
centrations of DES on mitochondrial ATPase, either isolated or incor-
porated in liposomes, and another group [7] described the inhibitory
effects of this drug on the generation of proton gradient and membrane
potential in chromatophores of Rhodospirillum rubrum, and on the acti-
vity of the ATPase isolated from such ch-omatophores. Nevertheless,
direct effects of submillimolar concentrations of DES on the functions
of intact mitochondria have not been reported yet in the international
literature. We have already started such experiments in 1988, when we
presented two preliminary reports on this subject [4,11]. Our present
article is a more complete report regarding the effects of a series of DES
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concentrations (1—100 pM) on the respiration rates, respiratory control
ratio (as an index of phosphorylation ability) and membrane potential
of rat liver mitochondria.

Material and methods. Mitochondria wer» isolated from the livers of freshly
decapitated white male rats (150—250 g) of an inbred Waistar line, essentially
according to Johnson and Lardy (3). The isolation medium consisted of
250 mM sucrose, 5mM Tris—HEPES (pH 7.3); 0.15 mM EDTA and 0.1 mM EGTA white the
washing and suspending medium lacked the chelating agents (EDTA and EGTA).

Respiration rates were measured pcfarogrepblcally, in a 05—ml cell, with
a Clark oxygen electrode (Yellow Springs, OH), in a medium composed of 100 mM
sucrose, 80 mM KC1, 5 mM Tris—HEPES (pH 7.3), 5 mM KPi (Pi = inorganic
phosphate), 2 mM MgCI2 and 0.5 mM EDTA. By chance, three series of experi-
ments were performed, one in May (t = 19—20°C), one in July (t = 25—26°C) and
another in September—October (t = 16—17°C). The mitochondrial suspension was
injected through the stopper capillary (0.5 mg protein), 5 mM glutamate+ malate
w'ere added and a basal respiration rate Was recorded for about 1—2 min, after
which the respiration was stimulated transiently by a pulse of 0.1 mM ADP, the sti-
mulated state being called state 3. After the exhaustion of ADP, mitochondria
pass in the state 4, with a lower respiration rate, similar to that of the basal
state. The ratio between the respiration rates of state 3 and 4, called the respira-
tory control ratio (RCR), is a very important index of the functional state of the
mitochondria. Therefore, we compared not only the respiration rates of the diffe-
rent states but also the RCR calculated after the second ADP pulse. DES was added
as an ethanolic solution in concentrations of 1,35 10, 35 and 100 UM, éither before
the injection of mitochondria or on the basal state. With the exception of this
last case, when the rate recorded before the addition of drug served as a control
for the basal state, in all other cases and for all other parameters parallel recordings
were performed, the one without drug serving as a control. The pair t test was used
for the calculation of p in the statistical comparison.

Membrane potential was estimated either by the use of the cyanine dye 3,3'—
diethyl thiadicarbocyanine iodide, abbreviated as diS—C2—(5), or by the use of
safranin. The absorbance changes, following the initiation of respiration by succinate
were recorded with a Specord M—40 spectrophotometer (Carl Zeiss Jena)
under conditions generally described previously (10] and interpreted according
to a rationale discussed at length elsewhere [8, 9]. Specific details of the present
work can be found in the corresponding figure legends.

All the chemicals were of analytical grade. DES, safranin and rotenone were
obtained from Sigma and diS—C2—(5) from Eastman-Kodak.

Results and discussion. As mentioned in ,,Materials and methods®,
we have performed several series of experiments, one in spring, one
in summer and one in autumn. After preliminary computations, certain
differences were observed between summer and autumn, regarding the
degree of stimulation or inhibition of the respiratory rates, especial-
ly at moderate concentrations of DES, while the results obtained in
spring were similar to those obtained in autumn. Therefore, we decided
to present the results separatelyl For clarity and simplicity, only
two sets of data will be preseted: the one obtained in summer (t —
25—26°C) and that obtained in autumn (t= 16—17°C).

The results recorded with glutamate+ malate as respiratory sub-
strates are presented in Table 1 As can be seen, the lowest concen-
tration of drug which has a significant effect (although small) is
3.5uM, materialized in the decrease by almost 100/0 of the RCR. 10 uM
DES increases significantly the basal state (+ 16.21%; p < 0.05) and
very significantly the state 4 (+ 29.420/0; p < 0.01), while RCR is very
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significantly decreased (— 28.87%; p < 0.001). State 3 is also decreas-
ed, although it does not appear as statistically significant. The highest
increases of the basal state and of the state 4 are observed at 35 uM drug,
whereas at 100 pM the increases are very small and no longer signifi-
cant. At the same time, state 3 is strongly decreased and so is RCR.
In fact, the absolute value of RCR approaches unity at 35pM DES and
is minimum possible at 100 pM (r. e., 1.00, which means complete inhibi-
tion of oxidative phosphorylation). The fact that the basal state and
the state 4 are affected by lower concentrations of drug than state 3,
the increase attaining a peak at 35pM, whereas state 3 continues to
decrease, attaining the minimum at 100 pM, indicates a slightly different
concentration dependence of two effects: uncoupling (as suggested by
the stimulation of the basal state and of the state 4) and inhibition
of respiration (as suggested by the absolute decrese of the state 3
and the relative decrease of the state—4 stimulation at 100uM as
compared to 35 pM).

In general, the same observations can be made and the same con-
clusion can be drawn also from the results obtained in autumn (lower
half of Table 1). However, it can be seen that the inhibition seems to
be more pronounced, especially if state 4 is considered. Thus, there
is not only a relative decrease of state 4 at 100 uM (as compared to
35uM), but there is a significant absolute decrease at this concen-
tration (— 13.3400; p < 0.05) as compared to the control. Also, the sti-
mulations at 10 and 35 pM drug are significantly smaller tham in sum-
mer.

Somewhat similar results can be observed with succinate (Table 2).
However, in this case, the inhibitory effect seems to be smaller than
with glutamate+malate. This is indicated both by a stronger stimulation
of the basal state and state 4 and a relatively smaller inhibition of
state 3. This is true for both summer (upper half) and autumn (lower
half of Table 2). This difference is not unexpected and it has been
observed frequently with other more or less hydrophobic drugs [1, 12].
As regard the differences between the summer and autumn results, they
are not so clear as with glutamate+malate. Anyhow, the inhibition of
state 3 is systematically more pronounced in the autumn, although the
differences are not statistically significant. Overall, the relatively small
differences (sometimes significant) between the results obtained in
summer and in autumn can be certainly ascribed to the temperature
difference. However, the effect of temperature increases on the two
phenomena observed (uncoupling and inhibition) seems to be diver-
gent. While the uncoupling phenomenon is stronger (stronger stimulati-
on of the basal state and of the state 4), the inhibition is apparent-
ly less pronounced in summer. That the uncoupling increases with tem-
perature is expected,since this phenomenon depends on membrane con-
ductance, which normally increases with temperature, but why inhibi-
tion should decrease with temperature is more difficult to explain.
In fact, in this last case, the differences are rather small and we



Absolute values of the respiration rates (natoms O/min/mg protein) and of the respiratory control ratio (RCR) are given for the

Tabel 1

Effects of different concentrations of DES on the respiratory parameters recorded with glutamate+malate.

control whereas for DES-treated mitochondria the effects are presented as percent variation vs. the corresponding control.*
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Treatment Control

Parameter

Basal state
State 3
State 4

RCR
(State 3/State

Basal state
State 3
State 4

RCR
(State 3/State

"4

General
mean
value

16.53
69.72
18.25

3.82

15.94
61.13
18.03

3.39

1|xM

Concentration of DES

3.5 (iM

10 pM

35 pM

100 pM

Mean percent variation+ SEM (Number of pairs is given in parentheses)

+0.78+4.09 (4)
>0.1
+260+7.45 (4)
p>o.1
+4.19+7.22 (4)
p>o.1
—1.10£3'22 (4)

p>o.1

+6.52+6.45 (4)
p>0.1
-3.88+5.09 (4)
p>.0.1
—1.13+5.79 (4)
p>0.1
—2.87+1.61 (4)

p>0.1

+ 7.91+£3.64 (4)
p>o0.1
+0.16+2.82 (4)
N0t
+ 11.18+4.07 (4)

p”»0.05
—9.54+2.08 (4)

p<0.02

+ 11.24+5.69 (4)
p>0.1
—0.31+7.43 (4)
p>0.1
+6.11+7.43 (4)

p~.0.1
—5.56+5.49 (4)

p>0.1

+ 16.21+£3.42 (3)
p>0.05
—8.36+1.37 (4)
pl>o0.1
+29.42+3.20 (4)
p<o.01
—28.87+1.70 (4)

p<o0.001

+ 20.46x4.77 (3)
p«0.05
—17.47+8.29 (3)
p<0.1
+ 5.154£6.38 (3)
p>0.1
—21.79+£1.42 (3)

p<0.01

+31.37£4.06 (3)
p<0.002
—57.10£3.00 (3)
pcO.0l
+39.46+0.39 (3)
-70.001
—71.36%£0.27 (3)

p<o0.001

+38.37£7.15 (3)
p<0.05
—b53.68+4.20 (3)
p>0.01
+ 11.00+£5.50 (3)
p>0.1
-58.40+1.86 (3)

p<0.002

+ 0.87+6.87 (3)
>0.1
—69.50+£2.33 (3)
p<0.002
+6.79+2.15 (3)
p>0.05
—72.97+£2.03 (3)

p<0.001

+ 0.52+£7.18 (3)
P>0.1
—72.79+£1.80 (3)

p<0.001
- 13.34+2.23 (3)
p<0.05
-68.65+2.25 (3)

p<0.002
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Table 2

Effects of different concentrations of DES on the respiratory parameters recorded with succinate
Absolute values of the respiration rates (natoms O/min/mg protein) and of the respiratory control ratio (RCR) are given for
the control. For DES-treated mitochondria the effects are presented as percent variation vs. the corresponding control.

‘S Treatment Control Concentration of DES
€ Parameter 1pM "3 35JM ;s ( 10 (v 35 jaM 100 pM
S General
o mean Mean percent variationtSEM (Number of pairs is given in parentheses)
n value
S Basal state 33.70 +0.85+0.91 (3) + 10.54+2.72 (3) + 25.30+1.30 (3) +137.46+10.34 (3) + 56.19+8.00 (3)
p>0.1 p>0.054 p<0.01 p<0.01 p<0.02
n State 3 11145 -1.70+2.12 (5) —0.28+1.37 (4) —5.92+2.21 (4) —12.87+2.91 (3) —47.09+0.86 (3)
M p>0.1 p>0.1 p>0.05 p<0.05 p<0.001
M State 4 37.65 -1.87+0.89 (5) +031+2.59 (4 + 16.66+3.20 (4) + 122.74+3.07 (3) +30.01+3.90 (3)
p>0.1 p>0.1 p<0.02 p<0.001 p<0.02
E RCR 291 +0.99+2.25 (5) —1.36+0.92 (4) —16.37+0.95 (4) -55.56+2.04 (3) -62.96+ 2.42 (3)
R (State 3/State
4) p>0.1 p>0.1 p < 0.001 pc0.001 p<0.002
A Basal state 31.33 +6.20+7.11 (3) +9.15+3.62 (4) + 22.60+4.24 (3) + 119.14%22.65 (3) + 64.88+ 5.32 (3)
p>0.1 p>0.05 p<0.05 p<0.05 p<0.01
U State 3 101.16 -2.78%1.00 (4) -5.81+3.33 (4) —9.87+4.29 (3) —17.25+2.93 (3) -46.41+ 473 (3)
T p>0.05 p>o0.1 p>o.1 p<0.05 p<0.02
U State 4 37.89 + 1.66+2.89 (4) +4.18+4.10 (4) + 16.89%£3.02 (3) +76.74+9.63 (3) +39.12+0.56 (3)
p>0.1 p<0.05 p<0.02 p-~0.00l
11 RCR 267 -4.07+3136 (4) —10.23+2.62 (4) —23.17+4.07 () —62.96+2.15 (3) -61.39+2.14 (2
N (State 3/State

4)

p>0.1

p<0.05

p<0.05

p<0.002

p<0.002
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consider that the phenomenon should be unequivocally established,
through more experiments, before attempting an explanation.

In interpreting the results obtained so far, we have neglected
the contribution of the inhibitory effect of DES on the mitochondrial
ATP synthase, which probably accounts for at least part of the inhibi-
tion of the oxidative phosphorylation® Thus, from the results of
McEnery and Pedersen [b) obtained on purified mitochondrial
inner membranes, a 50% inhibition of ATPase activity can be observed
at about 30p,M DES. To establish that the inhibition of oxidative phos-
phorylation was not due principally to the effect on ATP synthase, we
decided to check the effect of DES on a strictly respiration-dependent
parameter. Thus, we monitored the membrane potential difference gene-
rated by succinate respiration. The results are shown in Figs. 1—3.
From our oxygraphic results, a collapse of the membrane potential is
expected at about 35 uM DES. Although this phenomenon was occasio-
nally observed when diS—C2—(5) was used as a potential sensitive probe,
in general the records apparently contradicted our expectations. Thus, in
Fig. 1, an apparent increase in membrane potential can be observed
when 35|o0M DES is added. However, strange oscillations of membrane
potential were observed already at 10 uM DES, especially in the summer
experiments, and from Fig. 2 we can deduce that the increase produced
by the addition of DES is indeed only apparent. For some reasons, the
addition of DES produced a baseline shift, as demonstrated by the aero-

Fig. 1 Apparent increase of succinate-generated membrane potential by the addition of DES.
The suspending medium (1.5 ml in each cuvette) consists of 100 mM sucrose, 80 mM KC1,
5mM Tris-HEPES (pH 7.3), 5 mM KPi, 2 mM MgCI2 0.5 mM EI)TA and 6.6 uM rotenone.
1 mg mitochondrial protein is added to each of the two cuvettes and 2.5 pM diS-C, -(5) to
the sample. The additions indicated in the figure are made concomitantly into both cuvettes.
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33 mM Succinate
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Pig. 2. Effect of 10yM DES on optical changes associated with the generation oj membrane
potential by succinate respiration. Conditions of work are identical to those in Pig. 1

bic-anaerobic transition shown on the figure, which accounts for the
apparent increase of the membrane potential. However, in order to
prove directly that DES collapses the membrane potential, we used a
different potential probe, in the hope that it would not be affected
directly by DES but only by the membrane potential changes elicited by
this drug. As can be seen in Fig. 3, the use of safranin as an alterna-
tive potential probe gives the results expected. In this case, the ad-
dition of 35|iM DES induces, indeed, the collapse of the membrane po-
tential. The artifact generated by the direct interaction of DES with
diS—C2—(5) has been meanwhile studied by us through the use of arti-
ficial membranes (liposomes) and will make the subject of another
report.

In conclusion, concentrations of DES equal to (or higher than)
10pM affect the process of oxidative phosphorylation in isolated rat
liver mitochondria suspended at a concentration of 1 mg/mj, while
35pM DES practically compromises this process completely. Our results
suggest that both a direct inhibition of respiration enzymes and an
indirect action at the level of the inner mitochondrial membrane (in-
crease of membrane permeability) should be mainly responsible for DES
effects. However, the effects observed depend also on the existence of
other sites pf action (such as the ATPase) and external factors, among
which the temperature and the ratio of the drug to membrane should be
taken into consideration.



68 C. TARBA, F. KUSA

,,V\/ 33 mM Succinate

are identical to those in Fig. 1, except that 2.5 pM diS-C,-(5) has
been replaced with 13.3 pM safranin.
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ENZYMOLOGICAL ANALYSIS OF LEAD AND ZINC MINE
SPOILS SUBMITTED TO BIOLOGICAL RECULTIVATION
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SUMMARY. — The spoils studied resulted from the underground mi-
ning of lead and zinc ores, their concentration by flottation and decan-
tation in a pond at the Rodna Mining Enterprise (Bistrita-Nasaud dis-
trict, Romania). These spoils contain only traces of organic matter, lack
N compounds and are very poor in P compounds. The experiments
carried out for their biological recultivation in the 1987—1989 period
comprised plots covered with a 10—cm soil layer, fertilized with NPK
and farmyard manure and sown with Italian ryegrass and meadow clo-
ver as well as plots not covered with soil, but NPK-fertilized and sown
or not. The enzymatic indicators, calculated from the phosphatase,
catalase, nonenzymatic catalytic, actual and potential dehydrogenase
activities and the herbage yields were highest in the spoil plots cove-
red with soil. For rapid recultivation of raw and young spoils, covering
with soil, NPK—fertilization and sowing a grass-legume mixture are
necessary. In the case of old spoils, good recultivation results can be
expected even from NPK—fertilization alone.

Enzymological analysis of spoils resulted from the mining of lead
and zinc ores was carried out up to now only at the disused mine in
Y Fan (Powys, Wales) [7], at the mining complex on Grassington Moor
(Yorkshire, Pennines, England) [2] and at the Sasar mine (Baia Mare,
Maramures district, Romania) [6]. The analytical data have indicated
that these spoils, following their spontaneous or artificial revegetation,
acquire a certain level of enzymatic activities.

The present study was carried out at the Rodna mine (Bistrita-Na-
saud district, Romania). The spoils, resulted from underground mining
of lead and zinc ores, their concentration by flottation and decantation
in a pond, were submitted to biological recultivation experiments. The
first results of these experiments were communicated at the National
Conference of Soil Science held in Pitesti in 1988 {4].

Material and methods. The chemical analyses have shown that the raw spoils
contain only traces of organic matter, lack N compounds and are very poor in P
compounds (0.004 g P20s100 g dry matter). Their heavy metal content is relatively
high (0,09 g Pb, 0.15 g Zn, 0.26 g Mn, 1.02 g Ti, 341 g Fe/100 g drv matter). The
same is true for their Ca, Mg and K contents (13.2 g CaO, 52 g MgO and 1,07 ¢
KjO/,100 g dry matter). Their pH in water is 8.5.

For transforming the raw spoils into technogenic soils, it is necessary to cre-
ate an organic matter content either by using organic fertilizers or by enhancing

» Babe$'Bolyai University. Department ot Plant Biology, 3400 Cluj, Romania
«« Biological Research Institute, 3400 Cluj, Romania o . .
« University ot Agricultural Sciences, Department ot Soil Science, 3400 Cluj, Romania
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the development of plants which — through their residues — enrich the spoils in
organic matter. But N and P, absolutely necessary for the development of plants,
are deficient in the spoils. At the same time, holding of water, mineral nutrients
and organic substances is conditioned by the presence of clays. It is well known
that the organic (humic) substances form complexes with the clay minerals and
these complexes play an important role in the fertility of soils. All these facts were
taken into consideration in conceiving the recultivation experiments.

On June 24, 1987, small recultivation plots, each of 7 m2 (2X3.5m), were
installed on three terraces (VIIl, V and Ill) from the 9 terraces of the spoil dump.
Terrace VIII is young (2-year old), terraces V and Ill are older (7- and 10-year old,
respectively). The level difference between the terraces is of approximately 3.5 m.
On each of these three terraces we had plots with south-western and south-eastern
aspect. In all, we have installed 14 plots representing the following types of experi-
mental variants: a) plots covered with soil -j- fertilized with farmyard manure (FY)+
NPK+sown with Itallan ryegrass and meadow clover (RC); b) FY + NPK 4- RC;
¢) NPK + RC; and d) N

The soil used was collected from an eroded slope in the vicinity of the spoil
dump. This soil is a loamy sand, of low fertility; it contains 2.8% organic matter,
0.145% N, 52 ppm P and 16.7 ppm K; its pH in water is 5.2, The thickness of soil
cover on the spoil plots was of 10 cm.

The farmyard manure was applied at a rate of 40 t/ha (f.e. 28 kg/plot). The
mineral fertilizers used were ammonium nitrate (NH4NO3), simple superphosphate
and potash salt (KC1), containing 33.5, 18 and 40% active substance, respectively.
The rates applied were: 150 kg N/ha=450 kg NHiNC*/ha (i.e. 315 g NH7INCVplot);
200 kg P20s/ha=1111 kg simple superphosphate/ha (i.e. 777 g simple superphosphate/
plot); 100 kg K20/ha =250 kg KCl/ha (i.e. 175 g KCl/plot).

Italian ryegr'ass (Lolium multiilorum) was sown at a rate of 25 kg seeds/ha
(i.e. 175 g, seeds,/plot) and meadow clover (Trifolium pratense) at a rate of 60 kg
seeds/ha (f.e. 42 g seeds/plot).

On each terrace, untreated places in the vicinity of experimental plots served
as controls (in all, 6 places).

All treatments were performed on the same day (June 24, 1987). Then each
plot was wetted with water from the Somesul iparé river which flows at a 25-m
distance from the foot of the spoil dump. Systematic watering of the plots was
assured from the same source.

The plots were supplementarily fertilized with NH4NO3 (315 g/plot) on Octo-
ber 19, 1987.

Two large plots (50 mz=20X2.5 m) were installed on terrace VI. Plot | was
covered with 10 cm of soil, fertilized with NPK and sown with Italian rvegrass and
meadow clover. Plot Il was also covered with 10 cm of soil and fertilized with NPK,
but it was not sown with ryegrass and clover; instead, it was treated with abodt
50 kg spoil taken from the surface layer of terrace | (the lowest and oldest — 15-
year old — terrace). This spoil contains seeds of plants and microorganisms from
the spontaneours flora and microflora, respectively. For covering riots | and II, the
same soil was used as in the case of the small plots. The NPK—fertilizers and
their rates and the seed rates were also the same (2.25 kg NH4NO3. 5,55 kg simple
superphosphate, 1.25 kg KCI, 0.125 kg ryegrass seeds and0.3 kg clover seeds/large
plot). All treatments and the first watering were carried out on July 5 1988. The
large plots like the small ones were wettpd systematically with water from the
Somesul Mare river. A supplementary NH4NO3 dose (2.25 kg/large plot) was admi-
nistered on October 10, 1988. The two controls of the large plots were also untreated
places in their vicinity.

Characterization of the 14 small plots and of the two large ones is summe-
rized in Table 1

For enzymological analysis 6 series of samples were collected from the 0—10-cm
depth of the small plots and their controls (sampling dates: June 24, 1987; Septem-
ber 7, 1987; July 5, 1988; October 10, 1988; July 5, 1989and October 18, 1989) and
4 series of samples from the same depth of the large plots and their  controls
(sampling dates: identical with the last 4 dates of samplings from the small plots
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Table 1

Characterization of the experimental plots

Terrace - Plot ex
no. Aspect no. Treatment
1 S+ FY + NPK + RC
SwW 2 FY + NPK + RC
3 NPK
vl 4 S+ FY + NPK+ RC
SE 5 FY + NPK + RC
6 NPK
SW 7 NPK + RC
8 NPK
9 NPK + RC
SE 10 NPK
11 NPK + RC
SW 12 NPK
13 NPK + RC
SE 14 NPK
SwW | S+ NPK + RC
SE 1 S + NPK + Spoil-15

* SW — South-western. SE — South-eastern.
** E — Covering with soil. PY — Farmyard manuring. i'PK — Fertilising with NPK.
AC — sSowing ryegrass and clover. Spoil-15 — Treating with spontaneously revegetated, 15-year old spoil.

and their controls). Active and inactivated samples were analysed. Inactivation
(destruction of enzymes) was carried out by autoclaving the mixtures of sample -f
distilled water (1:1) at 120°C for one hour on three subsequent days.

The following enzymatic and nonenzymatic catalytic activities were determined:
phosphatase activity, catalase activity the so-called nonenzvmatic catalytic activity
( =nonenzymatic H20 2-splitting capacity), reduction of 2, 3, 5-triphenyltetrazolium
chloride (TTC) in samples without glucose addition (actual dehydrogenase activity)
and in samples with added glucose (potential dehydrogenase activity). The soil-enzy-
mologlcal methods of Krém er and Erdei (5), Kappen (3) and Ca si da
et al. fl], respectively, were adopted.

Phosphatase activity is expressed in mg phenol/2.5 g spoil (dry matter)/ 24
hours at 37°C, catalase and nonenzymatic catalytic activities in mg H202/1.5 g
spoil (dry matter)/one hour at 20°C, and dehydrogenase activity in mg triphenyi-
formazan/3 g spoil (dry matter)/24 hours at 37°C. Mean values and variation coef-
ficients of the activities in experimental plots and their controls were calculated
for the whole study period (1987—1989). By taking the maximum value of each
activity as 100%, the relative (percentage) activities were calculated. The sum of
the relative activities is the enzymatic indicator which is considered as an index
of the biological quality of the spoil in a given plot or control place. The correlation
coefficients between enzymatic indicators established for the whole study period
and the herbage yields (g dry matter/m2) obtained in the last study year were also
calculated. A comparison of the enzymatic indicators and herbage yields in plots
with south-western and south-eastern aspects was also carried out.

" Results. The activity values, iheir means and variation coefficients
are given in Tables 2—6. The enzymatic indicators of spoil quality in
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Table 2
Phosphatase activity In mine spoils
Plot Sampling dates Mean cv*
no. 24V187 7.X.87 5VIles 10.X.88 5.VII.89 18.X.89  value (%)

1 7.709 3.495 8.826 11.883 7.067 8.146 7.854 34.585

2 0.464 0.093 0.032 1.039 6.081 1.470 1.529 150.228

3 0.281 0.039 0.030 1.116 0.740 0.088 0.382 156.631

4 6.614 2.970 2.835 9.866 0.377 10.259 5.486 74.115

5 0.743 0.217 0.034 1.014 0.264 0.267 0.423 88.011

6 0.148 0.093 0.012 0.996 1.173 0.122 0.424 121.698

7 0.666 0.136 0.134 0.679 0.498 0.595 0.456 56.097

8 0.844 0.246 0.040 2.446 0.862 1.363 0.961 89.612

9 0.939 0.543 0.043 0.935 1.552 0.739 0.791 63.639

10 0.602 0.790 0.030 1.403 0.106 0.241 0.528 98.106

11 1.123 1.111 0.365 4771 1.482 3.589 2.073 82.585

12 1.814 0.492 1.129 2.030 3.873 2.573 1.985 59.184

13 1.980 N.D.*** 0.549 1.783 1.948 2.389 1.729 40.547

14 1.809 N.D. 0.890 2.485 2.538 3.915 2.327 47.665

c™* 1-3 0.401 0 0.041 0.635 1.456 0.585 0.519 102.101
C 4-6 0.584 0 0.039 0.842 0.898 1.099 0.577 81.842
C 78 0.774 0 0.038 0.945 0.346 0.165 0.378 104.488
C 910 0.998 0 0.506 0.945 0.937 0.007 0.565 83.091
C 11,12 2.806 0 0.853 1.208 1.589 3.265 1.620 75.566
C 1314 1.975 0 1.317 2.574 2.091 1.231 1.531 58.915
| — — 5.398 14.131 7.615 12.246 9.847 40.992

1 — _ 5.444 13.831 7.881 13.167 10.080 40.467

C | _ _ N.D. 0.797 1.311 0.062 0.723 86.721
C I - - N.D. 1.890 1.374 1.967 1.743 18.359

* Coefficient of variation. e Control. ** Not determined.

plots and control places are presented in decreasing order in Table 7
in which the herbage yields are also specified.

Table 2 shows that phosphatase activity was present in each spoil
sample analysed, excepting the spoils collected from the control places
on September 7, 1987. It is evident from Table 3 that at the first samp-
ling date only 4 spoil samples manifested catalase activity, whereas at
the last sampling date all samples were catalase-active. One can deduce
from Table 4 that all spoil samples exhibited nonenzymatic catalytic
activity. High catalase activity was associated with low nonenzymatic
catalytic activity and vice versa. Both actual and potential dehydroge-
nase activities (Tables 5 and 6) were detectable only in some samples.
The actual dehydrogenase activity was always loweT than the potential
one, excepting some control places (C 4, 6, C 9, 10, C I and C IlI) in which
both activities were lacking.

It is also evident from Tables 2—6 that the enzymatic activities in
both plots and control places were more variable than the nonenzyma-
tic catalytic activity.

The activities, excepting the nonenzymatic catalytic activity (Tab-
les 2—6), the enzymatic indicators of spoil quality and the herbage yields
(Table 7) were highest in plots 1, 4, |1 and IlI, i.e. in plots covered with
soil, fertilized and sown with ryegrass 4- clover or with plants from the
spontaneous flora.
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Plot
no.
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10
11
12
13
14
Cc* 1-3
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Catalase activity in mine spoils

24.V1.87 7.1X.87

34.090
0
0
16.755
19.394
0

0
0
0
0
0
0
0
0
0
2431
0
0
0
0

1

4.614
20.203
33.025

5.689
12.703
12.208
26.468
38.278
36.814
26.027
30.427
30.970
32.111
31.552
36.691

* Coefficient of variation.

18.897
4.657
6.749

17.210
8.436
0
7.086
8.774
3.037

10.461

11811
5.737

N D .***

N.D.
9.684

10.676

16.973

14.047

23.824

18.840

** Control.

Sampling dates

5Vllss

33.834
31.443
24.363
37.919
21.105
21.346
22.293
23.701
17.962
14.719
35 489
16.912
27.372
30.501
21.309
34.220
21.487
25.896
24.148
29.121
44.650
46.785
N.D.

N.D.

*** Not determined.

10.X.88

25.123
23.065
11.068
26.696
23.941
9.828
14.303
16.363
19.833
21.758
22.872
22.717
16.108
16.187
11.789
10.669
12.539
2.995
20.882
17.785
24.066
35.587
0
2.151

5.VI1.89

35.023
35.478
8.265
17.789
10.434
2.322
15.596
0.710
17.546
26.158
17.115
25.389
27.512
20.823
19.733
19.256
17.439
4.729
9.175
12.800
42.248
50.275
21.273
8.118

18.X.89

27.761
18.348
14.446
30.873
15.210
5.709
13.701
27.651
22.474
2.872
20.830
15.644
18.658
36.639
10.950
8.230
7.649
2.601
21.089
9.941
24.159
38.343
2.977
9.312

Nonenzymatlc catalytic activity in mine spoils

2

4.286
13.734
14.747

4.960
11.372
15.421
21.158
19.471
24.195
22.508
23.858
26.557

N i D .***
N.D.
17.743

« Control.

Sampling dates
24V1.87 7.1X.87 5Vll.ss

3

4.667

7.947
25.755
13.155
17.645
20.657
27.247
32.320
33.812
33.294
15.615
37.699
28.425
27.630
22.706

*** Not determined.

10.X.88 5.VI1.89

4

4.386

7.688
19.281
12.539

2.144
20.007
16.449
21.570
17.630
19.507
21.027
20.152
22.910
22.521
22.192

5

4.471

8.392
27.801
12.343
23.028
38.320
34.535
35.179
35.474
25.021
36.834
32.589
23.422
38.175
13.521

18.X.89

6

5.888
9.739
20.842
3.567
6.724
15.307
14.950
5.067
22.246
39.235
20.227
33.599
33.273
16.979
25.552

Mean
value

29.121
18.831
10.841
24.540
16.420
6.534
12.163
12.866
13.475
12.661
18.019
14.399
17.93
20.83
12.244
14.246
12.681
8.377
16.519
14.747
30.802
42.747
6.062
6.527

Mean
value

4.719
11.284
23.575

8.708
12.269
20.320
23.467
25.314
28.361
27.598
24.664
30.260
28.028
27.371
23.067

Table 3

cv*

(%)

21.601
74.923
75.894
35.695
37.092
124.690
63.158
90.525
70.296
64.984
65.697
68.062
65.476
88.103
62.548
73.821
56.217
105.171
59.207
62.940
33.740
13.829
187.580
58.777

Table 4

Cv*
(%)

11.587
43.481
27.864
50.649
60.877
46.120
31.482
49.104
28.281
26.545
31.236
20.279
17.074
29.782
34.254
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no.
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14.223
11.664
20.279
18.803
14.612

Actual

24.V1.87 7.1X.87

Oococoocoooooo
o
(2]
N

oo
leX=]
- R
o1

0.112

N.D.*«*

OO O oo OoO.

« Control.

3

14.030
31.156
29.396
33.159
27.324
5.690
4.678
N.D.
N.D.

dehydrogenase activity In mine spoils

4

21.338
17.114
24.333
29.085
27.419

3.868

7.289
31.069
31.079

Sampling dates

5.VII.88 10.X.88 5.VII.89 18.X.89

0.260
0.129

oo
=
iy
w

.207

OCOO0O0CO0 00000000000 O O
o
©
w

N.D.
N.D.

*** Not determined.

0.208
0.116
0
0.542
0

0
0.040

0

0.061
0.042
0.082
0.054

oo oo9o

0.048

0.022
0.112
0
0

5

17.034
30.155
35.654
36.335
39.865

3.218

2.077
25.239
49.079

0.067
0.237

.041
.046

[el=NeloN-NoNcNoloNoloNoNoleNlNelloNeNNlNoNNa]

32.370
18.764
27.690
25.575
34.319
15.883

5.138
25.000
26.760

0.255
0.026

0
0.486

OOOOOOOOOOOOO_OOOOOOO

Potential dehydrogenase activity in mine spoils

24.V1.87 7.1X.87

1

0.435
0
0

2

0

Sampling dates

5.VI1.88 10.X.-88 5.VII.89 18.X.89

3

0.608
0
0

4

0.564
0.198
0

5

0.164
0.305
0.053

6

0.775
0.499
0

75

Table 4 (continued)

7

20.857
22.426
28.297
29.701
30.081

7.165

4.795
27.103
35.639

Mean
value

0.155
0.084
0
.0.227
0.019

0
0.006

0

0.027
0.009
0.054
0.009

0
0.029
0.007

Mean
value

0.424
0.167
0.008

8

34.960
34.777
19.536
22.481
30.281
82.423
44.628
12.681
33.215

Table 5

Table 6

cv*
(%)

67.94
122.71



76 S. KISS, D. PASCA, M. DRAGAN-BULARDA, V. CRISTEA BT AL.

Table 6 (continued)

0 1 2 3 4 5 6 7 8
4 0.362 0.012 0.475 1.197 0.111 1.175 0.555 12.65
5 0.351 0 0 0.066 0.032 0.098 0.091 143.27
6 0 0 0 0 0 0.012 0.002 —
7 0.083 0 0 0.046 0 0.147 0.046 119.07
8 0 0 0 0 0 0.072 0.012 —
9 0.385 0 0.223 0.123 0.055 0.103 0.148 90.65
10 0 0.025 0 0.098 0 0 0.020 158.11
11 0.080 0.075 0.291 0.223 0.040 0.006 0.119 88.13
12 0.013 0 0 0.123 0.136 0.152 0.070 90.35
13 0.081 N.D.*** 0 0.060 0.214 0.067 0.084 84.17
14 0.068 N. 0.374 0.118 0.180 0.843 0.316 99.57
C*» 1-3 o 0 0 0 0.336 0 0.056 —
C 4-6 0 0 0 0 0 0 0 —
C 7,8 0 0 0 0 0.045 0 0.007 —
C 9,10 o 0 0 0 0.039 0 0 —
C 11,12 o 0 0.147 0.153 0.132 0.092 0.087 72.69
c 13,14 0.107 0 0.570 0.048 0.098 0 0.137 156.55
| - - 0.277 0.093 0.116 0.259 0.186 48.08
1 — - 0.443 0.191 0.089 0.256 0.244 59.39
(o | - - N.D. 0 0 0 0 —
C 1] — - N.D. 0 0 0 0 —

« Coefficient ji VOItiOli. e Control. *** Not determined.

Table 7
Enzymatic Indicators and herbage yields in mine spoils
Enzymatic Plot Herbage yield
indicator no. (g dry matter/m1)
1 324.66 4 453.75
2 321.65 1 639.00
3 281.35 | 1487.87
4 269.29 1 '571.75
5 259.73 9 372.12
6 215.45 14 82.50
7 185.68 C*13,14
8 185.64 11 229.50
9 176.16 C 1112
10 173.84 12 66,25
11 163.68 13 94.37
12 157.69 2 283.75
13 132.96 10 184.50
14 126.70 C 9,10
15 125.47 8 120.00
16 122.67 C1-3
17 120.78 7 273.75
18 112.43 cll
19 108.75 c 78
20 108.40 3
21 107.93 C4-6
22 106.55 5 333.75
23 86.96 6
24 86.71 Cc 1

Conlroi place.
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A comparison of plots 1 and 4 with the other small plots makes it
clear that the complex treatment of plots, including their covering with
soil, was more efficient for creating an enzymatic potential and her-
bage-yielding capacity in spoil than their fertilization alone or their
fertilization and sowing with ryegrass and clover.

The relative importance of covering with soil and farmyard manur-
ing for the enzymatic potential and herbage-yielding capacity of spoil
can be deduced from the comparison of plots 1 and 4 with plot I. This
comparison proves that the soil strongly enhanced both enzymatic po-
tential and herbage yield, whereas the farmyard manure had a negli-
gible effect on the enzymatic potential and a weaker effect on the her-
bage yield.

Accumulation of enzymes in spoil layers under the soil cover will
be a topic of further researches.

The enzymatic indicators of control places show a tendency to
increase with the age of terraces. However, the control places even on
the 10-year old terrace Ill were much less enzyme-active than the 2.5-
year old small plots 1 and 4 and the 1.5-year old large plots | and II. It
should be added that on the control places as in plots 3 and 6 (installed
on the youngest, 2-year old, terrace and treated only with NPK) no
plant cover developed.

One can see from Table 8 that the correlations between enzymatic
indicators and herbage yields are positive and very significant when all
plots on all terraces are considered together. But the significance disap-

Table 8

Correlations between enzymatic Indicators and herbage vyields In spoil plots

Correlation e
Plots coefficient Significance

1,2 4,5 7-14. 1. 1l

(i.e. all plots on all 0.732 0.001>p
terraces*)

1,2 4'S

(i.e. all plots on 0.098 0.90>p>0.80
terrace VIII*)

7-14

(i.e. all plots on ter- 0.014 p>0.90
races V and IlI)

7.9 11, 13

(i.e. NPK-fertilized and 0.001 p>0.90
sown plots on terraces
V and III)

8, 10, 12, 14

(i.e. NPK-fertilized, but 0.664 0.05>p>0.02
unsown plots on terraces
V and I1I)

Excepting plots 3 and b on which no plant cover developed,
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Table 9

Comparison ol enzymatic Indicators and berbaue vyields In spoil plots with south-western
(SW) and south-eastern (SE) aspect

Aspect Plot Enzymatic indicators Herbage yields

P Difference Significance Difference Significance
SW 1 -55.37 0.50>p>0.40 + 118.00 0.60>p>0.50
SE 4
SW 2 + 51.14 0.60>p>0.50 -50.00 0.80>p>0.70
SE 5
SwW 3 + 21.44 0.80>p>0.70 -
SE 6
sSwW 7 -138.95 0.10>p>0.05 -98.37 0.70>p>0.60
SE 9
sSwW 8 -7.49 p>0.90 -64.50 0.80>p>0.70
SE 10
SwW 11 + 21.96 0.80>p>0.70 + 135.13 0.50>p>0.40
SE 13
SwW 12 -41.61 0.60>p>0.50 -16.25 p>0.90
SE 14

pears when only the plots on the youngest terrace VIII or on the older
terraces V and Ill are taken into consideration. A separate examination
of the plots on the older terraces reveals that the correlation between
enzymatic indicators and herbage yields is unsignificant for the NPK-
fertilized and sown plots and significant ,for the NPK-fertilized, but
unsown plots. This means that on the older terraces NPK-fertilization
ia a more important measure than sowing ryegrass and clover for in-
creasing in a similar manner both enzymatic potential and herbage-yiel-
ding capacity of the spoil.

It results from Table 9 that the south-western or south-eastern
aspect of the spoil plots had no significant effect on the enzymatic in-
dicators and herbage yields.

Conclusions. Recultivation efficiency as characterized by the enzy-
matic indicator and herbage yield depends on the age of the Rodna
mine spoils. For the recultivation of raw and young spoils, covering
with soil, fertilization with NPK and sowing a grass-legume mixture are
recommended. The minimum treatment for the recultivation of old
spoils is NPK-fertilization.
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CHEIE DE DETERMINARE A SUBFAMILIILOR $1I GENURILOR DE
CURCULIONIDE EXISTENTE IN COLECTIILE MUZEULUI DE
ZOOLOGIE DIN CLUJ

PANTE GHERGHEL*

SUMMARY. — Determination Key for Subfamilies and Genera of Curcu*
lionidae Existing in the Collections oi the Zoological Museum in Cluj.
The collections of the Zoological Museum in Cluj comprise specimens
belonging to 26 subfamilies and 103 genera of Curculionidae. The pre-
sent paper is a determination key for these subfamilies and genera.

In legdturd cu colectiile stiintifice existente in Muzeul de Zoologie
din Cluj au fost elaborate Tn ultimii ani o serie de lucrari [2, 4,5] Tn
care sint Tnsirate speciile cuprinse Tn ele. Importanta a astfel de luc-
rari pentru cercetarea stiintificd este incontestabila si ne-a fost confir-
matd si nouda prin numeroasele cereri de separate, venite din cele mai
diferite parti ale lumii.

Cu lucrarea de fata a venit rindul colectiilor de curculionide, grup
care constituie 0 mai veche preocupare a noastra atit sub aspect siste-
matic cit si din punct de vedere al biologiei si ecologiei unor specii cu
importantd economicd. Pentru o mai buna valorificare a patrimoniului
muzeului nostru, Tn aceastd lucrare am renuntat la simpla enumerare a
speciilor in favoarea unei chei de determinare, mai intii a subfamiliilor
si genurilor, iar Tntr-o lucrare ulterioard a speciilor. Acest mod de ela-
borare a lucrdrii se justificd cu attt mai mult cu cit pind in prezent, in
tara noastra nu a fost elaboratd o fascicula de fauna care sd aiba cal
obiect gargaritele.

Mai consemndm faptul, nu lipsit de importantd, c& aceste colectii
includ o bund parte din genurile cuprinse in cheia de determinare a
curculionidelor din partea europeand a URSS [1] si in determinatorul
curculionidelor din fauna Ungariei [3].

In cheia noastrd de determinare am avut Tn vedere cele mai bune
idei, cu privire la conceptia de tratare a problemei, atit din determi-
natorul sovietic cit si din cel maghiar. Astfel, am considerat util, aseme-
nea autorilor sovietici, a imparti acest grup in doud: gargdrite cu trompa
scurtd (Adelognatha) si gargarite cu trompa lungd (Phanerognatha). In
cadrul acestor .doud sectiuni, nedelimitate de autorul maghiar, am inclus
subfamiliile corespunzatoare, bine conturate de Endrdédi [3], dar mai
estompat evidentiate si cu semnificatie mai mica in determinatorul so-
vietic.

* Universitatea ,,Babes-Bolyai”, Muzeul de zoologie, 3400 Cluj, Romaénia
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Sectiunea Ad.elognatha-gargan\e cu trompa scurta

Cuprinde specii la care lungimea trompei depaseste de cel mult
doud ori latimea ei la bazd. Trompa este groasa, turtitd dorso-ventral,
iar Tn sectiune nu este circulard. Antenele se inserd antemedian, cu ex-
ceptia genului Brachycerus.

1 (2) Primul segment al antenei este numai cu putin mai lung de-
cit urmatorul. Antena nu este genunchiatd, iar maciuca ei pare a fi alca-
tuitd dintr-o singurd piesd. Marginea anterioard, laterald a protoracelui
este prevazutd cu un lob (Fig. la).

1 Subfam. Brachycerinae

2 (1) Primul segment al antenei este cu mult mai lung decit urma-
torul. Antena este genunchiatd, iar méaciuca ei este alcatuitd din 4 seg-
mente bine delimitate (Fig. Ib). Marginea anterioard, laterald a proto-
racelului nu este prevazuta cu un lob.

3 (4 Marginea anterioard, laterald a protoracelui este prevazuta cu
sete orientate spre ochi (Fig. Ic).

2. Subfam. Tanymecinae

4 (3) Marginea anterioard, laterald a protoracelui nu poseda sete.

5(6) Examinind trompa din partea dorsalda se vede bine santul ante-
nei si locul de insertie al ei. Santul antenei nu este intotdeauna tipic,
poate avea si formad de ,,groapd“. in partea anterioara, lateral, santul
este limitat de un lob (pterigiul) cu dimensiuni diferite, in functie de gen
si specie, datoritd cdruia Tn aceasta portiune trompa este mai mult sau
mai putin latd decit restul sdau. Segmentul bazai al antenei depdseste Tn
lungime mijlocul ochiului (Fig. 1d).

3. Subfam. Otioirhynchinae

6(5) Examinind trompa din partea dorsald se vede cel mult partea
anterioara a santului antenei, restul santului este situat pe partea late-

6 — Biologia ar. 2/1990
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Fig. 2. a, b — Chlorophanus viridis.

rald a trompei, coborind la marginea inferioara a acestuia sau sub ochi.
La locul de insertie, baza antenei este acoperita de latura superioara a
santului antenei. Segmentul bazai al antenei depaseste mijlocul ochiului

numai in cazuri rare (Fig. le).
4. Subfam. Brachyderinae

1 Subfam. Brachycerinae
Cuprinde un singur gen-Brachycerus-cu particularitatile enumerate
pentru subfamilie.
2. Subfam. Tanymecinae
1(2) Marginea exterioara a virfului tibiei posterioare nu formeaza

posterior Uun unghi clar.
2. Cycloderes

2(1) Marginea exterioard a virfului tibiei posterioare formeazad poste-
rior un unghi clar.

3(4) Partea: exterioard a marginii apicale a tibiei posterioare este
dubla (Fig. 2a). Baza pronotului este bisinuatd (Fig. 2b). Segmentul bazai
al antenei nu depaseste mijlocul ochiului. Antenele sint slab genun-

chiate.
3. Chlorophanus

4(3) Partea exterioard a marginii apicale a tibiei posterioare este
simpla. Baza pronotului nu este bisinuatd. Segmentul bazai al antenei de-

paseste mijlocul ochiului. Antenele sint genunchiate.
4. Tanymecus

3. Subfam. Otiorrhynchinae
1(2) Ghiarele tarsului sint libere la bazd (Fig. 3a). in majorita-
tea cazurilor, pterigiile sint bine dezvoltate, de aceea trompa este mai

groasa la virf decit la mijloc.
5. Otiorrhynchus

2(1) Ghiarele tarsului sint strins apropiate sau sudate la baza
(Fig. 3b). Daca exista pterigii, acestea sint slab dezvoltate.

3(4) Baza elitrelor este mai latd decit baza pronotului. Elitrele
au umerii proeminenti, iar laturile aproape paralele. Adesea corpul

estg ,acoperit cu .solzi care au stralucire metalicd (Fig. 3c).
6. Phyllobius
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Fig. 3. a — Otiorrhyncus llgustlcl. b — Perltelus familiaris, ¢ — Phyliobius oblon-
gus. d — Perltelus familiaris.

4(3) Baza elitrelor este la fel de latd sau numai cu putin mai lata
decit baza pronotului. Elitrele au umerii ovali sau rotunjiti. Daca corpul
este acoperit cu solzi, acestia nu au stralucire metalica (Fig. 3d).

5(6) Coxele posterioare sint mult indepéartate una de alta. Femure-
le se fixeazd Tn apropiere de epistern. Corpul este acoperit cu solzi.

7. Peritelus

6(5) Coxele posterioare sint putin Tndepartate una de alta. Femu-
rele se fixeaza departe de episternul metatoracelui. Corpul nu este aco-
perit cu solzi.

7(8) Perisorii de pe pronot sint orientati transversal.

8. Mylacus

8(7) Perisorii de pe pronot sint dispusi longitudinal, cu excep-
tia laturilor unde au dispozitie transversala.

9. Omias
4. Subfam. Brachyderinae

1(8) Ghiarele tarselor sint libere la baza.

2(7) Capul nu este separat de tromp& printr-un sant transversal.

3(4) Ochii sint mici, situati mai aproape de marginea inferioard a
capsulei cefalice decit de cea superioard. Santul antenei orientat spre
ochi se termina Tn fata lui fara a-1 atinge.

10. Trachyphloeus

4(3) Ochii sint mari, situati mai aproape de partea superioarda a
capului sau partial pe partea superioard a acestuia. Santul antenei nu
este orientat spre ochi, ci coboard spre partea inferioard a trompei.

5() Ghiarele tarselor prezinta ghiare suplimentare. )

11. Sitona

6(5) Ghiarele tarselor nu au ghiare suplimentare.

12. Mesagroicus
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Fig. A a — Psalidium maxillosum. b — Strophosomus iaber. ¢ — Scythropus mus-
lela.1 d — Barypithes liptoviensis. e — Eusomus ovulum.

7(2) Capul este separat de trompa printr-un sant transversal

(Fig. 4a).
13. Psalidium

8(1) Ghiarele tarselor sint strins apropiate in jumatatea bazalad
sall sint unite.

9(12) Capul are o strangulatie Tn urma ochilor (Fig. 4b).

10(11) Ochii sint puternic bombati, rotunjiti. Strangulatia capului
este numai laterald, nu si dorsald. Capul Tmpreuna cu ochii este mai lat
decit marginea, anterioara a pronotului.

14. Foucartia

11(10) Ochii sint conici, iar strangulatia se vede bine nu numai
pe partea laterald a capului, ci si dorsal. Capul Tmpreund cu ochii este
la fel de lat sau numai cu foarte putin mai lat decit marginea anteri-
oard a pronotului.

15. Strophosomus

12(9) Capul nu este strangulat in urma ochilor.

13(18) Elitrele sint prevazute cu umeri si au baza mai latda decit
a pronotului.

14(15) Partea exterioarda a marginii apicale a tibiei posterioare
esté dubld; marginea exterioara este prevazutd cu peri, iar cea interi-
oard este glabrd. Intre cele doua margini este delimitatd o suprafata
lucioasa.

16. Liophloeus

15(14) Partea exterioard a marginii apicale a tibiei posterioare
nu este dubla.

16(17) Trompa este foarte scurtd si prezinta la virf, pe partea
dorsald; o suprafatd largd, semicirculara, limitatd posterior de o ca-
rend (Fig. 4c).

17. Scythropus
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17(16) Trompa este alungita si nu prezintd o astfel de suprafata.
18. Polydrosus

18(13) Elitrele au umerii rotunjiti si sint la fel de late sau numai
cu putin mai late decit baza pronotului.

19(22) Virful trompei este prevazut, pe partea dorsald, cu o supra-
fata clara, marginita posterior de o carena.
2 20(21) Femurele sint prevazute cu dinti. Corpul este mai mare de
mm.
19. Sciaphilus
21(20) Femurele nu sint prevazute cu dinti. Corpul nu depaseste
3 mm.
20. Brachysomus
22(19) Virful trompei nu prezintda o suprafatd clard marginitd pos-
terior de o carena.
23(24) Segmentul bazai al antenei nu depaseste marginea posterioard
a ochiului.
21. Paophilus
24(23) Segmentul bazai al antenei depaseste cu mult marginea pos-
terioara a ochiului.

25(26) Tarsele nu sint alungite. Primul segment al lor este mai scurt
decit urmatoarele doud luate impreund (Fig. 4d). Corpul este acoperit cu
peri, fara solzi stralucitori.

22. Barypithes

26(25) Tarsele sint alungite. Primul segment al lor este la fel de
lung cu urmatoarele doud luate Tmpreuna (Fig. 4e). Corpul este acoperit
cu solzi stralucitori.

23. Eusomus

Sectiunea Phanerognatha-gargarite cu trompa lunga

Cuprinde gargarite cu trompa mai lungd decit dublul Iatimii ei la
bazd. Trompa este adesea fincovoiatd, rotunjitda in sectiune si subtiatd
spre virf. In majoritatea cazurilor, antenele se fixeazd la mijlocul sau
mai aproape de baza trompei.

1(2) Antenele nu sint genunchiate. Trochanterele sint mari, apa-
rind ca segmente bine distincte care leaga coxele de femure (Fig. 5a).
Lungimea corpului nu depéseste 5 mm.

5. Subfam. Apioninae

2(1) Antenele sint genunchiate. Daca rar sint slab genunchiate sau
nu sint genunchiate, atunci corpul este mai mare de 5 mm sau dacd
corpul este mai mic de 5 mm, atunci femurele picioarelor posterioare
sint mult ingrosate n raport cu celelalte.

3(4) Santurile antenelor sint orientate oblic spre partea inferioara
a trompei. Intre capatul posterior al santului antenei si ochi este deli-
mitat un interval foarte caracteristic subfamiliei. Trompa este groasa,
deseori cu pterigii, datoritd cdrora santurile antenelor se Vad cel putin
partial de sus (Fig. 5b). Coxele anterioare sint situate mai aproape de
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Fig. 5. a — Apion onopardi. b — Cleonus piger, ¢ — Myorrhinus albolineatus.

d — Hylobius abietis. e — Calandra granaria. f, ¢ — Cryptoirhynchus lapathl. h —

Ceuthorrhynchus  macula-alba, i — Ceuthorrhynchus. geograflcus j — Corysso-

merus capucinus. kK — Bagous cylindricus. 1, m — Tychius quinquepunctatus. n —

Tanysphyius lemnae. o — Anoplus plantaris, p — Rhynchaenus qucdcus. r — Me-
cinus pyraster. s — Nanophyes hemisphaericus.

marginea posterioara a protoracelui decit de cea anterioard. Sint specii
cu dimensiune mijlocie sau mare.

6. Subfam. Cleoninae

4(3) Santurile antenelor sint dispuse de-a lungul trompei, ternii-

nindu-se la ochi sau sub ei. Foarte rar santurile antenelor sint orien-

tate spre partea inferioard a trompei, dar atunci antenele se fixeaza

la baza trompei care este puternic Tngrosatd. De obicei, trompa este

ci_I_iIndr_icé, subtire si ncovoiatd. Sint specii cu dimensiune mica sau
mijlocie.
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5(6) Trompa este turtita lateral, lar la locul de insertie al antenelor
este Tncovoiata. Ochii sint plati, iar la partea superioara a lor aproape
se ating (Fig. 5c).

7. Subfam. Myorrhininae

6(5) Trompa nu este turtita lateral. Ochii sint dispusi de obicei
pe laturile capului. Dacd in mod exceptional se apropie la partea supe-
rioard, atunci ei sint clar bombati.

7(10) Antenele se fixeazd spre virful trompei, la Tnceputul ulti-
mului sfert sau mai in fatd. Trompa prezintd adesea pterigii, datoritd
carora santurile antenelor se vad partial de sus.

8(11) Virfurile tibiilor au la partea interioard un pinten mare orien-
tat spre interior (Fig. 5d).

8. Subfam. Hylobiinae

9(10) Virfurile tibiilor au la partea interioard doar un mic spin.

9. Subfam. Hyperinae

10(7) Antenele se fixeaza pe laturile trompei care adesea este sub-
tire iar Tn sectiune, rotunjitd. Dacd in cazuri rare antenele se inserd mai
aproape de virful trompei, atunci baza santurilor lor nu se vede de
sus. Rar trompa este scurtd si groasd, dar atunci tibiile sint prevazu-
te in unghiul exterior al varfului cu un pinten orientat spre interior.

11(12) Trompa este evident Tngrosata la baza. Sub aceasta Tngrosare
se fixeaza antenele (Fig. 5e). Santurile antenelor sint foarte scurte.
Tibiile sint prevdzute cu carene fine sau cu rinduri de puncte, Tntre
care sint delimitate santuri.

10. Subfam. Calandrinae

12(11) Trompa nu este ingrosata la bazd, cel mult la mascul este
latita. Antenele se fixeazd la mijlocul trompei sau cu putin Tinainte
de mijloc. Santurile antenelor sint alungite.

13(18) Toate tibiile au la virful exterior un pinten orientat spre
interior (Fig. 5f).

14(15) Tarsele sint scurte si inguste. Al treilea segment al lor
este la fel de lat sau numai cu putin mai lat decit primele doud. Seg-
mentul ghiarelor este fin si lung, cu putin mai scurt decit restul seg-
mentelor luate impreund. Uneori trompa este scurtd, iar la mascul este
latitd la baza.

11. Subfam. Cossoninae

15(14) Tarsele au altd conformatie. Trompa nu este Iatitd la baza.

16(17) Protoracele prezintd la partea anterioara un sant adihc pen-
tru introducerea trompei (Fig. 5g). .

12. Subfam. Cryptorrhynchinae

17(16) Protoracele nu prezinta la partea anterioard un santlpentru
introducerea trompei.

13. Subfam. Pissodinae

18(13) Toate tibiile au de reguld un pinten la partea interioara
a virfulul sau sint fara pinten. Daca rar se afld un pinten la partea
exterioara a virfului' tibiilor, atunci epimerele pretoracelui se vad bine
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de sus sau segmentul ghiarelor lipseste total ori nu depdseste lobii
celui de al treilea segment sau ochii aproape se ating pe frunte.
19(24) Epimerele mezotoracelui sint mari, marginea superioara a
lor intra Tntre pronot si elitre si se vede de sus (Fig. 5h).
20(21) Pronotul este prevazut cu lobi laterali (Fig. 5i). IN majoritatea
cazurilor, tibiile sint fard pinten la virf.
14. Subfam. Ceuthorrhynchinae
21(20) Pronotul nu este prevazut qu jlobi laterajlfl. Tibiile au la
partea Interioard un pinten orientat spre interior.
22(23) Ochii sint foarte mari, bombati, iar partile lor superioare
sint foarte apropiate (Fig. 5j). Femurele sint prevdzute cu dinti.
15. Subfam. Coryssomerinae
23(22) Ochii au dimensiuni obisnuite, fiind dispusi pe laturile ca-
g_ulqi, iar la partea superioara nu sint apropiati. Femurele sint fara
inti.
16. Subfam. Baridinae
24(19) Epimerele mezotoracelui nu patrund intre pronot si elitre
si nu se vad de sus.
25(38) Flagelul antenei este alcatuit din 6—7 segmente.
26(37) Femurele posterioare nu sint Tngrosate. Gindacii nu pot sari.
Ochii nu sint apropiati pe frunte.
27(34) Segmentul ghiarelor este normal dezvoltat, depasind Tntot-
deauna lobii celui de al treilea segment.

28(33) Trompa nu este Tngustatda la virf, are grosimea relativ uni-
forma. Segmentul al doilea abdominal are marginea posterioara dreapta.
1o 29(32) Tarsele sint normale, al treilea segment este totdeauna bi-
obat.

30(31) Ochii ies mult din conturul capului, Tn special Tn partea
posterioara sau trompa este aproape cit corpul de lungd sau pigidiul
nu este acoperit de elitre. De regula, coxele anterioare sint dispuse mai
aproape de marginea anterioara a protoracelui.

17. Subfam. Curculioninac

31(30) Ochii nu ies din conturul capului sau daca ies putin, sint
slab si regulat bombati. Trompa este numai Tn cazuri rare mai lunga
decit capul si pronotul luate Tmpreund. Pigidiul este acoperit de elit-
re. De regula, coxele anterioare sint situate mai aproape de marginea
posterioara a protoracelui. Elitrele nu au forma triunghiulara.

18. Subfam Erirrhininae

32(29) Tarsele sint Tnguste si fine, al treilea segment al lor nu
este bilobat, abia este despicat (Fig. 5k).

19. Subfam. Bagoinae

33(28) Trompa se ingusteaza spre virf fie incepind de la baza sau
de la locul de fixare al antenelor (Fig. 51). In cazuri exceptionale, acest
caracter este putin evident, dar atunci ghiarele sint despicate. Partile
laterale ale marginii posterioare a celui de al doilea stemit abdominal
se prelungesc inapoi acoperind partile laterale ale segmentului urmator
(Fig. 5m).

20. Subfam. Tychiinae
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34(27) Segmentul' ghiarelor este absent sau este scurt si nu depa-
seste lobii celui de al treilea segment.

35(36) Segmentul ghiarelor este scurt, nu depdseste lobii celui de
al treilea segment (Fig. 5n). Scutelul lipseste. Superior, corpul este aco-
perit cu solzi.

21. Subfam. Tanysphyrinae

36(35) Segmentul ghiarelor lipseste (Fig. 50). Scutecul este prezent.
Pe partea superioard, corpul este fard solzi.

22. Subfam. Anoplkiae

37(26) Femurele posterioare sint Tngrosate. Gindacii pot sari. Ochii
sint apropiati pe frunte (Fig. 5p).

23. Subfam. Rhynchaeninae

38(25) Flagelul antenei este alcatuit din 4—5 segmente (Fig. 5r).

39(42) Trochanterul nu este mare, are forma triunghiulara si este
dispus oblic la baza femurului. Femurele sint prevdzute cu un dinte
sau sint fara dinte. Baza elitrelor este neteda, fara dintisori.

40(41) Ochii sint dispusi pe laturile capului. Latimea fruntii Tntre ochi
nu este mai micd decit Iafimea trompei la bazad. Laturile posterioare ale
tuturor sternitelor sint drepte.

24. Subfam. Mecminae

41(40) Ochii au marginea superioara apropiatd, distanta dintre ei
fiind mai mica decit latimea trompei la bazd. Laturile posterioare ale
sternitelor 2—4 se prelungesc lateral spre partea posterioara.

25. Subfam. Cioninae

42(39) Trochanterul este mare Si se interpune ca un segment conia
intre coxe si femure, astfel incit femurele sint o prelungire a trochan-
terelor (Fig. 5s). Femurele sint prevazute cu 2—5 dintisori cu lungime
diferita. Baza elitrelor prezinta si ea mici dintisori.

26. Subfam. Nanophyinae

5. Subfam. Apioninae

Cuprinde un singur gen, ale carui specii au corpul Tn forma de para,

"u lungimea ce nu depaseste 5 mm. Antenele nu sint genunchiate, segmen-

tul bazai fiind slab alungit. Coxele anterioare sint foarte mari, de forma
conicd. Trochanterele sint si ele foarte mari. )

24. Apion

6. Subfam. Cleonmae

1(18) Trompa este de obicei numai de 2,5 ori mai lungd decit Iati-
mea sa la baza, iar in sectiune are patru laturi. Pe partea dorsald a ei se
afla carene, santuri si de multe ori In partea anterioarda o suprafatd tri-
unghiularda bine delimitatd. In partea anterioard, santurile antenelor au
dispozitie dorsald ajungind pind la marginea anterioara a trompei.

2(3) Segmentul b”zal al antenei este scurt si gros, nu depaseste in
lungime urmdtoarele *rei luate Tmpreund. Antenele sint slab genun-
chiate (Fig. 6a).

25. Pachycerus
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(Fig.e. a — Pachycerus
varias. b — Leucosomus
pcdestris. ¢ — CleOnus

piger. d — Bothynoderes
punctiventris. e — Chro-
moderus iasciatus. T —
Lixus ascanii.

3(2) Segmentul bazai al antenei este mai lung decit urmatoarele trei
luate Tmpreund. Antenele sint genunchiate.

4(5) Santurile antenelor se unesc la partea inferiord a trompei
printr-un sant transversal. La mijlocul acestui sant trompa prezintd un
dinte tocit. (Fig. 6b).

26. Leucosomus

5() Santurile antenelor nu se unesc la partea inferioara a trompei.

6(7) Pe partea dorsald a trompei sint trei santuri longitudinale, cel
din mijloc fiind datorat carenei mediane care este dubla (Fig. 6c).

27. Cleonus

7(6) Pe partea dorsald a trompei sint cel mult doud santuri laterale.
Daca exista, carena mediana este dubla cel mult la partea anterioara si
posterioara.

8(11) Primele doud segmente ale tarsului posterior sint mai alungite,
iar lobii celui de al treilea sint mici (Fig. 6d).
9(10) Primul segment al flagelului antenei este mai lung decit al
doilea.
28. Coniocleonus
10(9) Primul segment al flagelului antenei este mai scurt decit al
doilea.
29. Bothynoderes
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11(8) Primele doud segmente ale tarsului posterior sint alungite,
iar lobil celui de al treilea sint proeminenti (Fig. 6e).

12(13) Primul segment al flagelului antenei este mai scurt decit al
doilea. Laturile dorsale ale trompei se apropie spre virf. in fata coxelor
anterioare protoracele prezintd o movila.

30. Chromoderus

13(12) Primul segment al flagelului antenei este mai lung decit al
doilea. Laturile dorsale ale trompei sint aproape paralele. Protoracele nu
prezintd in fata coxelor anterioare o movila.

14(17) Pe protorace si la baza elitrelor, suprafata nu este prevazuta
cu formatiuni aseméanatoare grauntelor. Protoracele prezinta cite un lob
lateral n urma ochilor.

15(16) Pronotul este prevdzut cu un sant pe partea mediand, sant
care posterior este mai adine. Elitrele sint prevazute la virful celui de al
cincilea interval cu cite o protuberantd. Umerii elitrelor sint evidenti.

31. Mecaspis

16(15) Pronotul este prevdzut pe partea mediand ci o carend. Eli-
trele nu au la virful celui de al cincilea interval o protuberantd. Elitrele
sint fara umeri.

32. Pseudocleonus

17(14) Pe protorace si la baza elitrelor suprafata prezintd formati-
uni asemanatoare grauntelor. Protoracele nu are in urma ochilor cite un
lob lateral.

33. Cyphocleonus

18(1) Trompa este mai lunga de 2,5 ori decit latimea sa la baza, iar
in sectiune este rotunjitd. Pe partea dorsald nu dispune decit foarte rar
de carene si santuri foarte fine. Santurile antenelor au dispozitie late-
rald si nu ating marginea anterioarad a trompei.

19(20) Corpul este acoperit cu doud categorii de peri: una scurta si
foarte numeroasa de peri culcati, iar cea de a doua este reprezentatd de
peri lungi cu dispozitie aproape verticala.

34. Lachnaeus

20(19) Corpul nu este acoperit decit cel mult cu peri scurti si cul-
cati.

21(22) Corpul are forma de cilindru Tngust cu elitrele adesea ascu-
tite separat la virf (Fig. 6f). )

35. Lixus

22(21) Corpul este oval, mai mult sau mai putin alungit. Elitrele nu

sint niciodata ascutite la virf. ]
36. Larinus

7. Subfam. Myorrhininae

Trompa este turtitd lateral si curbata la nivelul insertiei antenelor.
Ochii_sint plati, situati pe partea dorsala a capului unde aproape se ating.
Umerii elitrelor sint rotunjiti.

37. Myorrhinus
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Fig 7. a — Minyops carinatus. b — Hylobius abietis. ¢c— Liparus dims, d — Le-
pyrus palustris, e — Plinthus megerlei.

8. Subfam. Hylobiinae

1(2) Al treilea segment al tarsului nu este bilobat, doar foarte putin
scobit dorsal. El are aceeasi latime cu primele doud segmente (Fig. 7a).
38. Minyops

2(1) Al treilea segment al tarsului este bilobat si evident mai lat
decit primele doua.

3(8) Primul segment al méciucii antenei este mai scurt decit urma-
toarele doua luate impreund. Al saptelea segment al antenei, dupa latime
si formd, face trecerea spre maciucd, nefiind clar separat de ea (Fig. 7b).
Intervalele dintre brazdele elitrelor nu se deosebesc unele de altele dupa
inaltime.

4(5) Elitrele nu au umerii proeminenti. Sint specii mari (Fig. 7c).

39. Liparus

5(4) Elitrele au umerii proeminenti. Sint specii mijlocii (Fig. 7d).

6(7) Ochii au contur circular si sint bombati. Piesele bucale sint
prevazute cu peri lungi. Pe partile laterale pronotul nu are cite un lob.
Rindurile de puncte de pe elitre sint discrete.

40. Lepyrus

7(6) Ochii sint alungiti transversal si aproape plati. Piesele bucale
nu sint prevazute cu peri lungi. Laturile pronotului prezinta cite un lob.
In cea mai mare parte elitrele sint prevdzute cu rinduri proeminente de

puncte.
41. Hylobius
8(3) Primul segment al maciucii antenei este la fel de lung sau mai
lung decit urmatoarele doud luate Tmpreund. Al saptelea segment al fla-
gelului antenei, dupa latime si forma, seamdna rrmlt cu segmentele fla-
gelului (Fig. 7e). Intervalele impare ale elitrelor sint adesea mai proe-
minente decit cele pare.
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9(12) Brazdele antenelor sint orientate spre mijlocul sau spre partea
inferioara a ochiului. Sint specii de marime mijlocie sau mare.

10(11) Coxele anterioare sint separate una de alta printr-Un fragment
al protoracelui.

42. Neoplmthus

11(10) Coxele anterioare nu sint separate una de alta printr-un frag-
ment al protoracelui.

43. Plinthus

12(9) Brazdele antenelor sint orientate spre partea inferioara a trom-
pei si se termind la baza sa. Sint specii mici.

13(14) Dorsal, corpul este acoperit cu peri obisnuiti sau cu sete. Pri-
mul segment al flagelului antenei este la fel de lung cu cel de al doilea
si numai cu putin mai gros.

44. Aparopion

14(13) Dorsal, corpul nu este prevazut cu peri. Primul segment al
flagelului antenei este cu mult mai lung si mai gros decit al doilea.

45. Liosoma

9. Subfam. Hyperinae

1(2) Trompa are pe partea median-dorsala un sant longitudinal. Par-
tile laterale ale protoracelui sint prevazute cu cite un lob.
46. Alophus

2(1) Trompa nu are sant pe partea median-dorsald. Partile laterale
ale protoracelui nu sint prevazute cu lobi.
3(4) Trompa este groasa. Distanta dintre coxele posterioare este mai
mare decit lungimea primului sternit abdominal.
47. Hypera
4(3) De regula, trompa este subtire. Distanta dintre coxele poste-
rioare este mai mica decit lungimea primului sternit abdominal cu apro-
ximativ 1,5 ori.
48. Phytonomus

10. Subfam. Calandrinae

Pronotul este mai Tngust sau cel mult de aceeasi latime cu elitrele.
Lateral, baza pronotului face un oarecare unghi spre Tnapoi (Fig. 8).
49. Calandra

11. Subfam. Cossoninae

Genurile din aceastd subfamilie existente in colectiile muzeului au
dimensiunea mai mica de 5 mm, scutelul vizibil, iar trompa neldtitd la
locul de insertie al antenelor.

1(2) Trompa are latimea distantei dintre ochi, iar fruntea nu este
proeminenta.

50. Eremotes

2(1) Trompa este mai ingusta decit latimea distantei dintre ochi, iar
fruntea este proeminenta.

51. Rhyncolus
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Fig. 8. Calandra granarla. Fig 9. a — Gasterocercus depresslrost-
ris. b — Camptorrhinus statua, ¢ —
Cryptorrhyncus lapathi.

12, Subfam. Cryptorvhynchmae

1(2) Privite din partea dorsald, laturile trompei se latesc ca o strea-
sind, de la mijloc unde trompa este mai Tngusta, spre partea anterioara
si posterioara (Fig. 9a).

52. Gasterocercus

2(1) Privite din partea dorsala, laturile trompei nu se latesc ca o
streasind.

3(6) Femurele sint prevazute cu 1 sau cu 2 dinti.

4(5) Femurele sint prevazute cu un dinte (Fig. 9b). Pronotul este
mai lung decit lat, fara earena mediand. Scutelul este deschis la culoare.

53. Camptorrhinus

5(4) Femurele sint prevazute cu doi dinti (Fig. 9c). Pronotul este
mai lat decit lung, iar pe partea mediand are o earena find. Scutelul
este negru.

54. Cryptorrhyncus

6(3) Femurele nu sint prevazute cu dinti.

7(8) Baza pronotului este bisinuata.

55. Acallocrates

8(7) Baza pronotului este dreapta.
56. Acalles

13. Subfam. Pissodinae

1(2) Femurele nu au dinti. Specii mai mari de 6 mm.
57. Pissodes
2(1) Femurele au cite un dinte. Dacd rar dintele lipseste, atunci

corpul, pe partea dorsala, este verde, albastru sau negru. Specii mai

mici de 6 mm.

3(4) Pe partea dorsald, corpul este acoperit cu solzi. O parte dintre
ei sint alungiti si au pozitie aproape verticald. Lobii laterali ai protora-
celui sint bine dezvoltati.

58. Trachodes
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4(3) Pe partea dorsald, corpul nu este acoperit cu solzi. Lobii late-
rali ai protoracelui lipsesc sau sint foarte slab dezvoltati.
59. Magdalis

14. Subfam. Ceuthorrhynchinae

1(2) Ultimul segment al tarsului este prevdzut cu o singurd ghiara.
60. Mononychus
2(1) Ultimul segment al tarsului este prevazut cu doua ghiare.
3(6) Baza celui de al saptelea interval al elitrelor este la fel de lat
cu a celor invecinate. Elitrele nu au umerii proeminenti.

4(5) Baza elitrelor este mai latd decit baza pronotului. Posterior
scutelului nu este o pata alba din solzi.

61. Scleropterus

5(4) Baza elitrelor are aceeasi latime cu a pronotului. Posterior scu-
telului este o patd albad din solzi.

62. Rhytidosomus

6(3) Baza celui de al saptelea interval al elitrelor este mai latd decit
a celor invecinate. Umerii elitrelor sint proeminenti.

7(16) Marginea anterioara a pronotului nu este ridicatd anterior ca
un guler si nu prezinta un dublu cant.

8(11) Trompa este mai lungd decit pronotul. Dorso-lateral, prono-
tul nu are protuberante.

9(10) Marginea anterioard a protoracelui nu are incizie pentru intro-
ducerea trompei. Pronotul este mai lat decit lung. Cel de al doilea inter-
val al elitrelor nu este latit Tnaintea virfului.

63. Amalorrhynchus

10(9) Marginea anterioara a protoracelui are o incizie adinca Tn care
este introdusa trompa. Pronotul este mai lung decit lat. Cel de al doilea
interval al elitrelor este latit Tnaintea virfului.

64. Poophagus

11(8) Trompa este mai scurtd decit pronotul. Acesta are dorso-late-
ral protuberante cu virful ascutit sau tocit.

12(15) Flagelul antenei este alcatuit din 6 segmente. Protuberan-
tele dorso-laterale ale pronotului sint ascutite.

13(14) Tarsele sint scurte cu cel de al treilea segment puternic lo-
bat. Al patrulea segment al tarsului este evident mai scurt decit pri-
mele trei luate Tmpreuna.

65. Phytobius

14 (13) Tarsele sint alungite cu lobii celui de al treilea segment
neproeminenti. Al patrulea segment al tarsului este aproape la fel de
lung cu primele trei luate Tmpreuna. ]

66. Litodactylus

15(12) Flagelul antenei este alcatuit din 7 segmente. Protuberan-
tele dorso-laterale ale pronotului sint tocite.

67. Rhinoncus
. 16(7) -Marginea anterioard a pronotului este ridicatda ca un guler si
prezintd un dublu cant.
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17(22) Flagelul antenei este alcatuit din 6 segmente.

18(19) Intervalele elitrelor au cite un rind de tuberculi, din virful
carora porneste cite un par Iatit in forma de solz cu dispozitie aproape
verticala.

68. Ceuthorrhynchidius
] 1|9_(18) Intervalele elitrelor nu sint prevazute cu peri latiti in forma
e solzi.

20(21) Jgheabul trompei atinge mezotoracele.

69. Coeliastes

21(20) Jgheabul trompei nu atinge marginea anterioard a mezoto-
racelui.

70. Sirocalus

22(17) Flagelul antenei este alcatuit din 7 segmente. Tn cazul ca
este alcdtuit numai din 6 segmente, atunci jghiabul trompei nu atinge
marginea anterioard a mezotoracelui si pe elitre nu sint vibrize.

23(24) Toate intervalele elitrelor prezintd cite un rind de tuberculi
care au Tn virf cite un par sau vibriza orientatd posterior.

71. Zacladus

24(23) Intervalele elitrelor nu sint prevazute cu cite un rind de
tuberculi sau dacd prezinta tuberculi, acestia se gasesc numai in partea
posterioara a intervalelor laterale.

25(26) Tibiile sint prevazute, Tincepind de la virf, pe un sfert din
lungimea marginii exterioare, cu un rind de vibrize de culoare inchisa.

72. Coeliodes

26(25) Tibiile nu prezintd un astfel de rind de vibrize.

27(28) Pe primul interval al elitrelor, imediat dupa scutel, se afla
0 patad neagra catifelata.

28(27) Imediat dupa scutel nu se afla o astfel de pata.

29(30) Jgheabul trompei atinge mijlocul mezotoracelui. Umerii eli-
trelor nu sint proeminenti.

73. Cidnorrhinus

30(29) Jgheabul trompei ajunge cel mult la partea anterioarda a
mezotoracelui. Umerii elitrelor sint proeminenti. Uneori flagelul ante-
nei este alcatuit din 6 segmente, dar atunci jgheabul trompel nu atinge
marginea anterioard a mezotoracelui, iar pe elitre nu sint vibrize dis-

puse Tn rinduri.
74. Ceuthorrhynchus

15. Subfam. Coryssomerinae

Ochii sint mari si ies putin din conturul capului. Desi sint foarte
apropiati pe partea dorsald a capului, Tntre ochi se interpune un inter-
val Tngust. In virful tibiilor, la partea interioard se afla un dinte mic.

75. Coryssomerus

16. Subfam. Baridinae

_ Genurile acestei subfamilii existente in colectiile muzeului au al
treilea segment al tarsului bilobat.
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1(2) Examinind corpul din partea dorsalda se vede bine pigidiul. Pe
partea ventrald a corpului nu sint solzi albi.

76. Baris

2(1) Examinind corpul din partea dorsalda pigidiul nu se vede. Pe
partea ventralda a corpului se afla solzi albi.

77. Limnobaris

17. Subfam. Curculioninae

1(2) Femurele sint prevazute cu un dinte dublu (Fig. 10a). Trompa
este dreaptd, mai lunga decit pronotul.

78. Furcipes

2(1) Femurele sint prevazute cu un dinte simplu sau sint fara dinte.
Trompa este curbatd, mai lungad decit pronotul. Dacd este putin cur-
batd, are lungimea pronotului sau cu putin mai scurtd decit el.

3(4) Elitrele au forma triunghiulard, cu latimea cea mai mare la
bazd. Trompa depdseste mijlocul lungimii corpului si uneori chiar lun-
gimea corpului (Fig. 10b).

79. Curculio

4(3) Elitrele au laturile paralele sau latimea cea mai mare a lor
este situatd in spatele mijlocului. Trompa nu depdseste limita posteri-
oara a primului sfert din lungimea elitrelor.

5(6) Elitrele au cea mai mare latime in spatele mijlocului. Trompa
ajunge pina aproape de capdatul posterior al primului sfert din lungimea
elitrelor. Ochii sint foarte bombati (Fig. 10c).

80. Anthonomus

6(5) Elitrele au laturile paralele ptna la inceputul ultimului sfert
din lungimea lor. Trompa are aceeasi lungime cu pronotul sau il depa-
seste numai cu putin. Ochii ies numai putin din conturul capului.

7(8) Flagelul antenei este alcdtuit din 6 segmente. .

81l. Bradybatiis

8(7) Flagelul antenei este alcétuit din 7 segmente.

9(10) Pigidiul este total descoperit, elitrele sint rotunjite separat
la virf.

82. Acalyptus

10(9) Pigidiul este total acoperit de elitre. Virfurile elitrelor sint
rotunjite impreuna.
83. Elleschus

18. Subfam. Erirrhininae

1(2) Ghiarele sint foarte mici si unite la baza (Fig. 11a). Ochii sint
foarte apropiati unul de altul pe partea ventralda a capului. Pe frunte,
Tntre ochi este un sant transversal (Fig. 11b). )

84. Smicronyx

2(1) Ghiarele au dimensiuni obisnuite si sint libere la baza. Ochii
sint situati pe partile laterale ale capului, iar ventral sint departe unul
de altul. Pe frunte, intre ochi, santul transversal lipseste.

7 — Biologia ar. 2/1990
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Fig. 10. a — Furcipes rectirostris. Fig. 11 a, b — Smicronyx coecus,
b — Curcullo elephas. ¢ — Anthonomus ¢ — Pachytychius sparsurus. d —; No-
pomomm. taris bimaculatus. e — Erirrhinus tes-

tucae.

3(4) Femurele sint prevazute cu cite un dinte.

85. Dorytomus
i 4(3) Femurele sint fara dinti, cel mult femurul posterior are un
inte.

5(6) in partea anterioara, santurile antenelor sint dispuse lateral, iar
in cea posterioard se indreapta spre partea inferioard si baza trompei.
Laturile pronotului sint pronuntat rotunjite (Fig. 11c).

86. Pachytychius

6(5) Santurile antenelor sint situate Tn intregime pe laturile trompei.
Laturile pronotului sint paralele in primele doud treimi sau sint slab
rotunjite.

7(8) Antenele se insera la inceputul ultimului sfert al trompei (Fig.
I1d). De obicei, intervalele elitrelor sint acoperite cu mici tuberculi sau
dacd acestia lipsesc, elitrele sint negre, acoperite cu peri sau cu solzi
rari. Lungimea corpului este cuprinsa intre 6 si 85 mm.

......... 87. Notaris

8(7) Antenele se inserd cu putin mai Tnainte de mijlocul trompei
(Fig, lie). Elitrele sint alungite, cu laturile paralele in primele doud tre-
imi din lungimea lor. Pintenul din virful tibiei este mare. Lungimea
corpului variaza intre 3 si 55 mm.

88. Erirrhinus

19. Subfam. Bagoinae

.ml(2)Partea anterioara a protoracelui este prevazutd cuun jgheab
pentfp Introducerea trompei. Lobii, laterali ai protoracelui sint mari (Fig.
Iga). Perii de pe partea dorsald a tarselor sint foarte rari. Pe al cincilea
interval al elitrelor, la Tnceputul ultimului sfert din lungimea lor, se.
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Fig. 12. a — Bagous binodulus. b — Hydro- Fig. 13. a — Lignyodes
nomus alismatls. enucleator. b — Sibinia
tibialis.

afla un tubercul. Virful elitrelor nu se prelungeste posterior sub forma
unei apofize.

89. Bagous

2(1) Partea anterioara a protoracelui nu este prevdzutd cu un jgheab

entru introducerea trompel. Lobii laterali ai protoracelui sint mici

Fig. 12b). Perii de pe partea dorsald a tarselor sint desi. Pe al cincilea
interval al elitrelor nu se afla un tubercul.

90. Hydronomus

20. Subfam. Tychiinae

1(2) Distanta dintre ochi este mai micd decit latimea trompei la
bazd. Trompa este foarte putin Tngustata spre virf. Ghiarele sint despicate
(Fig. 13a).

91. Lignyodes

2(1) Distanta dintre ochi este egalda cu ldtimea trompei la baza.
Trompa este pronuntat ingustatd spre virf. Ghiarele nu sint despicate.

3(6) Flagelul antenei este alcdtuit din 6 segmente.

4(5) Elitrele, la virf, sint rotunjite impreuna.

92. Miccotrogus

5(4) Elitrele, la virf, sint rotunjite separat (Fig. 13b).

93. Sibinia

6(3) Flagelul antenei este alcatuit din 7 segmente. )
94. Tychius

21. Subfam. Anoplinae

Cuprinde un singur gen cu aceleasi caracteristici cu ale subfamiliei.
95. Anopius

22. Subfam. Tanyspkyrinae

Cuprinde un singur gen cu aceleasi caracteristici cu ale subfamiliei.
96. Tanysphyrus
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23. Subfarn. Rhynchaeninae

1 (2) Antenele sint genunchiate. Corpul
este acoperit cu peri sau cu peri In formad de
solzi. Dimensiunea corpului este cuprinsa n-
tre 1,8 si 3,5 mm.

97. Rhynchaenus

2 (1) Antenele nu sint genunchiate. Cor-
pul este gol, cu lungimea cuprinsd ntre 1 si

1,3 mm.
98. Rhamphus

24. Subfarn. Mccinkiae

1 (4) Marginea anteriora a protoracelui nu
prezinta o incizie pentru introducerea trompei.
Coxele anterioare aproape se ating la baza.
Ghiarele sint unite la baza.

2(3) Corpul este cilindric, puternic alungit (Fig. 14). Diferenta de
lungime dintre sternitele abdominale 1 si 2 nu este frapantd fatd de
sternitele 3 si 4.

99. Mecinus

3(2) Corpul are forma ovala. Prirtiele doua sternite abdominale sint

cu mult mai lungi decit urmatoarele doua.

100. Gymnetron

4(1) Marginea anterioara a protoracelui este despicatd si prevazuta
cu un sant pentru introducerea trompei. Coxele anterioare sint distan-

tate intre ele. _
J IO1.Miarus

25. Subfarn. Cioninae

Ghiarele tarselor sint unite la bazd. Marginea anterioara a proto-
racelui prezintd o incizie adinca care merge pind la coxele anterioare.
Pe cusatura elitrelor sint dispuse 1—2 pete mari, catifelate, negre sau
brun inchise. Rar, aceste pete lipsesc.

102. Cionus

26. Subfam. Nanophyinae

Cuprlnde un singur gen cu aceleasi caracteristici cu ale subfamiliei.
- 103. Nanophyes
Concluzu. Deoarece Tncercdrile de identificare a unor insecte implica
unele dificultati, mai ales Tn cazul in care cei care utilizeaza determina-
toarele cunosc Tn masura mai tnica grupul respectiv, addugdm la aceasta
cheie de*ldeterminare citeva note care, sperdm ca vor facilita recunoas-
terea unor taxoni.
1 Dintre géargaritele cu trompa lungd, subfam. Cleoninae este
dintrerceleimai mari. Ea se distinge de toate celelalte-fanerognate. prin
acaeariba lsantur antenei nu urmeaza trompa in toata lungimea ei, ci de

una
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la mijlocul acesteia coboard oblic spre partea inferioara, astfel incit
intre' cea de a doua jumatate a acestui sant si ochi este delimitat un
interval mai mare sau mai mic. In plus, dacd se examineazd trompa din
partea dorsald, de reguld se vede partea anterioard a santurilor ante-
nelor. Trompa este groasa, iar in sectiune are patru laturi. Exceptie de
la aceastd regula fac genurile Lixus, Larinus si Lachnaeus, la care secti-
unea prin trompa este rotunjitd, iar santurile antenelor nu ating partea
anterioard a trompei.

2. Intre fanerognate sint trei subfamilii, la care prin examinarea
corpului din partea dorsald se vad in partea anterioara a trompei san-
turile antenelor: Cleoninae, Hylobiinae si Hyperinae. La reprezentantii
celorlalte subfamilii, santurile antenelor sint dispuse pe partile laterale
ale trompei unde se fixeazd si antenele. La Cleonine, santurile antene-
lor, la capdtul lor posterior, sint orientate spre partea inferioard a trompei,
iar la celelalte doua subfamilii spre ochi. Hylobiinele au la virful interior
al tibiilor un pinten mare, iar Hiperinele un spin mic.

3. Tibiile prezinta un pinten exterior, cu grade diferite de dezvol-
tare, doar la subfamiliile Cossoninae, Cryptorrhynchinae si Pissodinae.
Cossoninele se caracterizeaza prin tarse scurte si nguste, cel de al trei-
lea segment este cu putin mai lat decit precedentele. Cryptorrhynchinele
se disting prin prezenta pe protorace a unui jgheab adine pentru intro-
ducerea trompei. Pissodinele au tarsele cu confirmatie obisnuita si le
lipseste jgheabul de pe protorace.

4. De regula, la toate celelalte subfamilii de fanerognate, daca au
pinten sau spin, acesta este dispus la virful interior al tibiei.

5. Uneori, termenul de pinten interior si exterior poate cauza con-
fuzii. Se considera c& pintenul este exterior atunci, cind linia care
urmeaza partea interioarda a tibiei il intersecteaza in apropiere de mijloc
sau mai sus. Dacd locul de intersectie este la baza pintenului sau n
apropiere de ea, pintenul este interior.

6. Subfamilia Calandrinae este una dintre cele mai usor de iden-
tificat, deoarece trompa este ingrosata la baza, iar sub aceasta ingrosare se
fixeazd antenele. Santul acestora se situeazd numai la nivelul acestei
ingrosari.

7. Gargaritele din subfamiliile Ceuthorrhynchinae, Coryssomerinae si
Baridinae se caracterizeaza prin dezvoltarea accentuatd a epimerelor
mezotoracelui. Prin examinarea corpului din partea dorsald, aceste epi-
mere sint bine vizibile intre pronot si elitre.

8 1n cazul subfamiliei Bcigoinae, tarsele sint subtiri si alungite,
cel de al treilea segment este fara lobi, cel mult este usor despicat dorsal.

9. Antenele sint negemmehiate la reprezentantii subfamiliilor Bra-
chycerinae si Apioninae, la genul Ramphus dintre Rhynchaenmae, sau
sint slab genunchiate la genul Pachycerus dintre Cleoninae si la genul
Chlorophanus dintre Tanymecinae.

10. Daca flagelul antenei este alcdtuit din 4—5 segmente, genurile
se Tncadreaza de reguld in subfamiliile Mecininae, Cioninae sau Nano-
phyinae.
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11. Putinele gargdrite, la care trochanterul este bine dezvoltat si
interpus ca un segment alungit intre coxa si femur, sint acelea care se
incadreaza in subfamiliile Apioninae si Nanophyinae.

12. Gargaritele capabile sd se deplaseze prin salturi sint putine.
Acestea au femurul posterior ingrosat si apartin subfamiliei Rhynchae-
ninae.

13. Subfamilia Tychiinae constituie si ea un grup bine conturat.
La majoritatea reprezentantilor ei, trompa se Tngusteazd spre virf, n-
cepind chiar de la baza sau cel putin de la locul de insertie al antene-
lor. In plus, latura posterioard a celui de al doilea segment abdominal
are partile laterale prelungite inapoi peste segmentul urmator.

14. Reprezentantii subfamiliilor Myorrhininae, Coryssomerinae si
Cioninae au Tn comun faptul ca ochii se apropie mult unul de altul prin
marginea superioard a lor, la primele doud subfamilii aproape se ating,
iar la cea de a treia spatiul dintre ei este mai Tngust decit ldt{imea trom-
pei la baza.
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G. Zarne a  Tratat de micro-
biologie  generala. 1V. Imunobiologie
(Treatise of General Microbiology. IV.
Immunobiology)), Editura Academiei
Roméne, Bucuresti, 1990, 808 pages (in-
cluding 317 figures and 75 tables) and
40 plates with electron micrographs and
photographs enclosed.

Volumes I, Il and Il of the Tratat
de microbiologie generalda appeared in

1983, 1984 and 1986, respectively, and
were reviewed in this journal (Stud.
Univ. Babes-Bolyai, Biol.,, 1985 30,
75—76; 1986, 31 (1), 67—70 and 1987,
32 (2), 92—94, respectively).

Volume IV. is structured into Pre-
face, Introduction, Chronology of the
principal immunological concepts, dis-

coveries and techniques, 9 Sections and
Selected bibliography.

As Professor G. Zamea emphasizes
in the Preface, Volume IV aims at pre-
senting the fundamental concepts and
the theoretical and practical progress in

immunology from a bioiogical point of
Vi,ew. Therefore, in general, only the
problems correlated with the pheno-

mena of antiinfections defence are treat-
ed; problems of immunopathology (im-
munodeficiency, autoimmune diseases),
immunology of tissue and organ trans-
plants and of cancer are not dealt with.

Introduction is a brief review of the
history of immunology; 5 periods are
delineated (period of practical applica-
tions. descriptive period, period of mo-
lecular  mechanisms, period of cellular
mechanisms and systemic  period) and
the major achievements are enumerated.

The list, in which the scientists and
eheir contributions to the development of
immunology are specified in a chronolo-
gical order, also shows that a great num-
ber of investigators won Nobel prize
for their immunological discoveries.

Each section is a comprehensive des-
cription of the topics dealt with.

I. The Immune, System (pages 23—41)-
After a general characterization of the
immune system, the following topics are
treated: the concept of self and nonself;
self-noriself  recognitor! and  discrimi-
nation phenomena -ifi the living world;
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constituents of the immune system; the
concept of repertoire; immunocompé-
tence; the immune response as an adap'

tive reaction of the organism; implica-
tions of the immune system in the pa-
thology; analogies between the immune

system and the nervous system; origin
of the immune system; generative gram-
mar of the immune system.

2. Antigens and  Antibodies  {pages
43—180).This section consists of 4 chap-
ters.

a) The Antigens. The general charac-
terization and classification of antigens
and the terminology used in relation to
antigens are followed by tne themes: an-
tigenic determinants; artificial antigens;
factors conditioning immunogenicity; im-
portance of the conformation of antigen;
the  concept of immunon; the concept
of hapten.

b) The Structure and Functions oi
Immunoglobulins. First, generalities are
presented and the enzymatic and che-
mical fragmentations of the immunoglo-
bulins (lg) are described, then the other
topics are treated under the headings:
structure of lg; shape and size of Ig;
isotypic variants of Ig, heavy and light
chains; genetic variants of Ig, the allo-
types; the idiotypes; relationships be-
tween the structure and the functions of
fg;  specificity of antibodies, the site
combining with antigen; preferential re-
cognition of the mobile segments of pro-

teic antigens; multispecificity  of anti-
bodies; effector functions of I1gG; IgM;
IgA; IgE; IgD.

¢) The Antigen-Antibody Reactions.
This chapter begins with generalities

and classification of the antigen-antibody
reactions, then it comprises the sflbchap-
tors specified below together with the
paragraph titles: molecular bases of, the
antigen-antibody interaction (intermole-,
cular attraction forces involved in the
antigen-antibody reactions; affinity; avi-
dity); factors influencing the antigert-an-
tibody association; specificity and .cross
reactivity (general characteristics Of the
cross reactions; dissociation of the an-
tigen-antibody reactions;  sensitivity- of
the « tests for determining antibodies)?
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precipitation;  immunodiffusion techni-
ques (simple diffusion; radial simple di-
fusion; bidimensional double diffusion;
Immunoelectrophoresis); agglutination
(direct agglutination; indirect or passive
agglutination; hemagglutination inhibi-
tion reaction; seroneutralization reacti-
ons); antigen-antibody reactions with the
participation of complement (complement
fixation reaction; immunoadherence; im-
munocytoadherence; immunocytolysis;
immunocytotoxicity); immunofluorescence
reactions  (direct immunofluorescence;
indirect immunofluorescence; the ,sand-
wich* test; the complement technique);
radioimmune  analysis; enzyme-linked
immune assays; general significance of
the antigen-antibody reactions.

d) The Hybridoma Technology. The
Monoclonal Antibodies. After some in-
troductory remarks, the following to-
pics are described: theoretical bases of

the monoclonal antibody technology: hyb-
ridoma technology; molecular bases of
the selection process; production and
practical applications of the monoclonal
antibodies.

3. The Phagocyte System and Phago-

cytosis (pages 181—244). This section
consists of a one-page Introduction (ge-
neral characterization of the phagocy-
tes and phagocytosis) and two chapters.

a) The Mononuclear Phagocyte Sys-
tem. Within this chapter the following
topics are dealt with: the concept of
mononuclear phagocyte system, including
the origin of macrophages; morphology
of the cells of the mononuclear phago-
cyte system (cell surface properties of
macrophages; endocytosis capacity);
phagocytosis (chemotaxis and opsoniza-
tion; particle adherence; ingestion; mo-
difications in the membrane of macro-
phages during phagocytosis; ,activation"
of macrophages and its molecular me-
chanisms; killing and destruction of the
phagocytized microorganisms); the mac-
rophage as secretory cell (products with
role in host defence); role of macro-
phage in the immunity (uptake and pro-
cessing of antigens; »presentation” of
antigen; role of the interactions between
macrophage and T and B cells in the
immunity); the macrophage as cytotoxic
cell; survival and multiplication of mic-
roorganisms in the macrophage,

b) The Polymorphonuclear Phagocyte
System: origin, evolution and differenti-
ation of the neutrophils: biomechanics
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of the neutrophils; phases of the pha-
gocytosis process (recognition and op-
sonization; chemotaxis and its anomalies;
adherence and diapedesis; endocytosis;
testing of the opsonizing and endocyto-
sis activities; activation of neutrophils;
exocytosis; killing of microorganisms;
tests for determining the capacity of the
intracellular killing of the phagocytized
microorganisms).

4. The Lymphoid System — the T and

B Lymphocytes (pages 245—337). This
section comprises 4 chapters.
a) The Lymphoid Organs. First, their

general characterization and, then, their
detailed description are presented: prima-
ry (central) lymphoid organs: thymus (on-
togenesis, structure; involution; thymic
hormones; functional significance); bursa
of Fabricius; secondary (peripheral) lym-
phoid organs: lymph nodes; Ilymphatic
ganglia and their structural modifications
during immunization and infections;
spleen; respiratory and gut-associated
lymphoid  structures (Peyer's patches,
etc.); bone marrow.

b) The Lymphocytes: origin of lym-
phoid cells from the primary lymphoid
organs; terminology: general problems
of the ontogenesis of the immune res-
ponse cells; differentiation and matura-
tion of lymphocytes; migration of lym-
phocytes to the specific lymphoid regi-
ons; recirculation of lymphocytes.

r) The T Lymphocytes. Their descrip-
tion is detailed in the following subchap-
ters: prethymic events; intrathymic
events; postthymic events; mature T
lymphocytes;  general characterization
of the principal functional subpopula-
tions of T cells (T4 + cells; Ts+ cells;
Ta lymphocytes; Tdh lymphocytes);
T cell surface molecules involved in
activation; antigen receptor of T cells
(the Ti—T3 antigen receptor complex);
induction of tolerance to self substances,
».education* of lymphocytes in the thy-
mus (appearance and presence of major
histocompatibility complex, MHC, anti-
gens in the thymus).

d) The B Lymphocytes: ontogenesis
of B cells; differentiation of B cells in
the mammals; phenotypic peculiarities
of the B cells (principal differences be-
tween T and B cells); plasma cells and
B memory cells.

5. The Immune Response (pages
339—582). This section consists of a
single chapter comprising -many -sub-
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chapters. Before them, the types of im-
mune response and the terminology are

presented. Contents of the subchapters
are quoted below.
Stages of the immune response: meet-

ing of the antigen with the immune
response cells (penetration of antigens
into the organism; partial elimination of
antigens; uptake of antigens; ,,accessory”
cells of the immunity; endocytosis); pro-
cessing of antigens; »presentation" of
antigens (role of B lymphocytes in and
requirement for antigen processing and
»presentation”; release of antigens; ,cap-
turing" of lymphocytes in the lymphoid
organs; recognition pnenomena i.uo the
receptors).

Molecular bases of recognition pheno-
mena: cell receptors; endocytosis of re-
ceptors.

Interaction of macrophages with
phocytes.

Activation of lymphocytes: activation by

lymphocytic  mitogens; activation of T
cells; associated recognition and MHC
restriction (and their significance); acti-
vation of B cells; T cell-dependent acti-
vation of B cells; T lymphocyte-inde-
pendent activation of B cells, the thy-
moindependent response.

Molecular mediators of the immune
response: interleukins (IL-1 to IL-6;
factors active on B cells); interferons
(inductors of the IFN synthesis; antivi-
ral action of IFN; other IFN activities
with implications in resistance and im-
munity).

Biosynthesis of antibodies: instructive
and selective theories; biosynthesis of
immunoglobulins  (expression of the Ig
genes; intracellular transport and secre-
tion of Ig; glycosylation; peculiarities of
the synthetized Ig; molecular mechanism
of the synthesis of secretory or mem-
brane-bound Ig; isotype switching of the
secreted Ig; distribution of antibodies in
the organism); catabolism of Ig.

Cytotoxic cellular interactions: termi-
nology; types of the cytotoxic effector
cells; cytotoxic T cells (formation of
the effector Tc cells; mechanism of the
Tc cell-mediated cytolysis; T cell anti-
gens involved in cytotoxicity and cyto-
lysis, nature of the target cells for T
lymphocytes;  role of cytotoxicity in
vivo); macrophage-mediated cytotoxicity;
granulocyte-mediated cytolysis; NK (na-
tural Kkiller) cells (morphology; surface
markers and receptors; evidentiation of

lym-
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the NK activity; function of the NK
cells; mechanism of cytolysis; influence
of age; role of interferons in the acti-
vity of the NK cells; evidentiation of
the cytotoxic  activity); K cells; lym-
phokine-induced natural cytotoxicity; ge-
neral biological significance of the cy-
totoxic cells; molecular mechanisms of
the cytotoxicity (modifications and death
of the target cell; molecular mecha-
nisms of the killing of target cells; re-
sistance of the effector Tc cells to cy-
tolysis).

The primary and secondary immune
response: primary' immune response to
T-dependent antigens and to T-indepen-
dent antigens; secondary immune response
to T-dependent antigens; reinoculation
of the T-independent antigens; matura-
tion of the antibody affinity; immunolo-
gical memory: competition of antigens.

Immunological interactions between
mother and fetus (fetus immunology;
transplacental transfer of  antibodies;
transfer of antibodies by milk; immuno-
logy of the human newborn); ,natural*
antibodies.

Inflammation:  acute inflammation;

chronic inflammation.

Immune system of the mucosae: cha-
racteristics of the mucosal immune sys-
tem; mechanism of the secretory im-
mune response; IgA transport through
mucosae; formation place and functions
of the secretory IgA; the IgAl proteases.

Immune response-evading mechanisms,
the antigenic variation: antigenic varia-
tion in Trypanosoma and in Neisseria
gonorrhoeae; viral strategies for evading
immune response (antigenic variation of

the viruses; persistence of virus in the
organism; antigenic modulation; persis-
tence of virus in the cell).

The complement system: molecular

bases of the complement activity; clas-
sical and alternative pathway of com-
plement activation (comprarison of these
two pathways); functions of the comple-
ment (role of complement system in the
immunity); regulation of the complement
system activity.

Immunological tolerance: types of the
immunological tolerance; factors influ-
encing induction of tolerance; kinetics
of the induced tolerance; state of the
tolerant cells; role of T and B cells in
the tolerance; mechanisms of tolerance;
maintenance of the state of tolerance;
termination of the tolerance; suppressor
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T cells; countersuppressor lymphocytes
and countersuppression.
6. Immunogenetics and Evolution (pa-

ges 583—666). Three chapters are devo-
ted to these topics.

a) Genetic Bases ol the Antibody Di-
versity: organization of the immunoglo-
bulin genes (organization of the Ig L
and H chain genes; assembling mecha-
nisms of the active genes for Ig anti-
body; formation of the active gene for
the L chain; formation of the active
genes for the H chains); molecular ba-
ses of the antibody diversity (molecu-
lar mechanisms of the recombination of

Ig genes; allelic  exclusion); isotypic
clonal diversity, lg class switching; ge-
neral biological significance of the Ig
genetics.

b) The Major Histocompatibility Com-
plex: generalities and terminology; ge-
netic strains of laboratory animals; ge-
netic  structure of the major histocom-
patibility complex (the mouse H—2 ma-
jor histocompatibility = complex; class |
genes; genetic region |, class Il genes;
structure of the class I H—2 MHC mo-
lecules; class Il genes and molecules);
the human HLA major histocompatibi-
lity complex (class I, class Il and class
I HLA molecules; inheritance of the
HLA haplotype); polymorphism of the
MHC genes and its conseguences; mi-
nor histocompatibility complexes; role of
the MHC-coded molecules in the im-
mune response (contribution of the MHC
molecules to the recognition of foreign
antigen; role of the MHC molecules in
the rejection of transplanted tissues and
organs and in the antiviral defence;
functions of the class Il molecules, the
Ir genes and the la molecules; HLA sys-
tem-associated diseases; importance of

the MHC restriction for host defence;
general biological significance of the
MHC; evolution of the MHC; superfa-

mily of immune receptors).

¢) The Evolution of the Immune Sys-
tem: the concept of immunoevolution;
immunobiology of invertebrates (cells
involved in the invertebrate defence;
humoral ,,immunity"” in the Invertebrates;
immunobiology of mollusks; graft rejec-
tion in the invertebrates; general peculi-

arities of the invertebrate immunobio-
logy); immunobiology of vertebrates
(fish) amDhibian and reptile immnobi-

influence of temperature on the
bird  immunobiology;

ology;
Immune response;

phytogeny of immunoglobulins; alloge-
nic transplant-rejecting reactions in the
vertebrates; general peculiarities of the
vertebrate immunobiology).

7. The Hypersensitivity (pages 667—
725). The only chapter forming this sec-

tion is divided into 6 subchapters.
Classification  of the hypersensitivity
reactions.
Immediate  hypersensitivity (type 1I):

anaphylaxis; atopy; role of the immuno-
globulins E; cells involved in the hyper-
sensitivity  reactions (mast cells; baso-
philic granulocytes; receptors for the
IgE Fc region; platelets; eosinophils; me-
diators of anaphylaxis; preformed and
newly formed mediators; regulation of
the target cell activation).

Cytotoxic type hypersensitivity (type

).
)Hypersensitivity induced by immune
complexes (type II): serum sickness;
Arthus phenomenon; pathologic states
induced by circulating immune com-
plexes; factors involved in the localiza-
tion of immune complexes.

Delayed type hypersensitivity (type
IV): tuberculin reaction; contact hyper-
sensitivity; Jones-Mote type hypersensi-
tivity; granulomatous type hypersen-
sitivity.

Stimulating hypersensitivity (type V).

8. The Idiotypic Network Theory ol
the Immune System (pages 727—749).
This section also consists of a single
chapter. The subchapters  present the
concept of idiotype; a detailed descrip-
tion of the idiotypic network  theory
(experimental  evidence in favour of
this theory); types of the antiidiotypic
antibodies; ..internal image" of the anti,
gen (induction of the antiidiotypic anti-
bodies); theoretical and practical signi-
ficance of this theory (role of the idio-
typic network in the immune response
regulation, in the immunological memory;
role of the idiotype-antiidiotype inter-
actions in producing autoimmune disea-
ses; practical applications of the idio'y-
pic network theory; utilization of the
antiidiotypic antibodies in the scientific
research).

9. The Vaccines of the Future (pages
751—790). In this one-chaptefed section,
first the conventional (inactivated and
attenuated) vaccines are characterized,
then the following topics are dealt with:
ribosomal vaccines; antiadhesln vaccines;
synthetic vaccines (identification of the
immunogenic antigenic determinants; syn-



RECENZn 107
thetic immunogenic peptides; conforma- . Ograda, Bolile  si daunatorii
tion of peptides; requirement for a car-  albinelor, editia a Hl-a revizuitd si
rier molecule; antibacterial and antivi- actualizata, Editura Apimondia, Bucu-
ral synthetic vaccines); vaccines produ-  resti, 1986, 144 pagini cu 37 figuri.

ced my means of genetic engineering tech-
nologies (subunit vaccine production by
means of DNA recombinant technology;
subunit vaccines in attenuated hetero-
logous carriers); antiidiotypic vaccines;
adjuvant substances of the immune res-
ponse (complete and incomplete Freund

adjuvant; muramyl dipeptide; protein
micelles; virosomes; immunostimulating
complexes, Iscoms; proteosomes).

There are 503 papers and books lis-
ted in the Selected bibliography (pages
791—808). They comprise papers whose
appearance marked major events in the
development of immunobiology as well
as handbooks and review articles, in-
cluding a lot of very recent publications.

Volume 1V of the Tratat de microbio-
logie aenerala enriches the Romanian
biomedical literature with an admirable
work. The up-to-date and conlprehenslve
scientific content, the richness and excel-
lent quality of illustrations, the very lo-
gical grouping of the described topics
info sections chanters and subchaoters,
the clarity, of the descriptions and the
attractive stvle all are defining charac-
teristics of Volume 1V, in concordance
with the identical characteristics of Vo-
lumes |—ITT. The creation of an adé-
quate Romanian terminology for the

tennis appeared in the universal micro-
biological literature in the last decades
is also a valuable contribution of Pro-
fessor G. Zarnea to further progress in
microbiology in our country.

Professor G. Zarnea's Immunobiology
is a fundamental source of information
for biologists physicians, pharmacolo-
gists and specialists in the field of

human and animal genetics, biochemistry
and biotechnology.

1 should like believe that now, in
1990 and 1991, possibilities have opened
for  publishing Professor G, Zarnea's
Tratat de microbiologie  generala in
world-wide spoken languages, at least
in English and, conseguently. .for offe-
ring this excellent work to readers all
over the world.

- STEFAN KISS

infiintarea Tn tara noastrd cu mai bine
de 15 ani Tnainte a unei edituri—Edi-
tura Apimondia — profilatd pe tiparirea
exclusiva a lucrarilor de interes api-
col reprezintd un factor cu influentd re-

marcabild asupra evolutiei apiculturii
romanesti. Bogata productie editorialad
concretizatd In lucrdri elaborate de
specialisti romani sau traduceri consti-

tuie o pretioasa sursd de informatie care
permite apicultorilor sda desfasoare o
activitate rodnica Tn pofida consecin-
telor negative care au decurs din redu-
cerea suprafetelor ocupate de flora spon-
tand, exaltarea virulentei unor agenti pa-

minare ce le ofera stuparitul pastoral.

In cadrul acestui context editorial,
lucrarea pe care o prezentdm are o con-

siderabild Tnsemnatate, deoarece bolile
si daundtorii  albinelor sint factori ce
pot compromite nu numai  productiile

apicole, dar si extermina stupine Tintregi.

Autorul lucrarii este nu numai un dis-
tins specialist Tn patologia albinelor, dar
si un pasionat apicultor, acestea fiind Tn
fapt premizele de baza care au asigurat
elaborarea unei lucrdri comnlexe cu un
pronuntat caracter aplicativ. In abordarea
problemei, autorul remarca inca de |la
nceput roiul hotaritor al rezistentei natu-
rale a albinelor fatd de agentii patogeni.
Tn acest sens. fiind un bun cunoscator

atit a! biologiei albinelor rit si al bio-
logiei numerosilor agenti patogeni care
adesea se fintflnese in familiile de al-

bine fard ca acestea sa manifeste clinic
vreun simptom, autorul consemneaza:
.rezistenta naturald a familiei de albine
md impresioneazd, asa rum numai un
fenomen uimitor, aproane miraculos ar
putea sa o faca*. Aceastd afirmatie apare

si mal evidentd, danda luam 1in conside-
rare ca unele fam|I|| de albine, puter-
nice desigur, chiar in conditiile unei in-
fectii artificiale cu agentul patogen al

locii americane- Bacillus Ihrvae una din-
tre cele mai grave bo’l ale albinelor, fa-
miliile' nU se Tmbolndvesc. De aceea,
noua orientare in: combaterea bolilor la
albine are lit vedere mai intH cresterea
rezistentei naturale a acestora, care le
Protejeazd Tmpotriva majo ifatu agen-
tilor patogeni, iar utilizarea ' mijloac'eloz
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terapeutice este indicatd numai Tn ca-
zul bolilor cu caracter de invazie.

Rezistenta  albinelor se datoreste nu
numai carcasei chitinoase de la exteri-
orul corpului si membranei peritrofice
care captuseste intestinul mijlociu (for.
matiuni care constituie bariere eficiente
impotriva multor agenti patogeni), dar si
fagocitelor care Tinglobeaza si digera o
serie de bacterii patogene. Acestor mij-
loace de aparare li se mai adauga sub-
stantele bactericide produse de glandele
salivare proprii si fitoncidele preluate de
albine de la plante odata cu nectarul si
polenul. Rezistenta familiilor de albine
este conditionatd de marimea lor, fami-
lille puternice, cu matca prolifica, sint o
garantie a sdanatdatii lor, Tn timp ce fa-
miliile mici sint puternic expuse agen-
tilor patogeni.

In_ structura cartii se disting doua
sectiuni. In prima (118 pag.) sint abor-
date principalele boli si daundtori ai al-
binelor din tara noastrd: boli bacteriene
(loca americand, loca europeana. parati-
foza si septicemia), boli virotice (puie-
tul in sac, paralizia albinelor, boala
neagrd), boli micotice (ascosferoza. as-
pergiloza. melanoza), boli parazitare
(nosemoza, amibioza acarapioza, varro-
oza, brauloza, cialerioza), boli neconta-
gioase (puietul racit, diareea, anomaliile
matcilor), intoxicatiile (de origine natu-
rald, cu substante fitosanitare. de naturd
industriald si medicamentoase), precum
si diversi paraziti si daunatori ai albi-
nelor (insecte, pasari, mamifere).

Cea de a doua sectiune, desi cuprinde
un numar mai redus de pagini (26), ca
semnificatie, ponderea ei nu este cu ni-
mic mai neinsemnata decit prima, de-
oarece abordeaza citeva probleme de
maxima importantd: profilaxia bolilor la
albine, utilizarea plantelor medicinale in
patologia apicold si legea sanitar-vete-
rinara elaborata Tn tara noastra cu pr;-
vire la prevenirea si combaterea boli-
lor la albine.

In descrierea maladiilor, autorul a avut
in vedere urmadtoarea schema: etiologie,
rezistenta agentilor patogeni si modul
de difuzare Tn populatia de albine, pato-
genie, simptome, diagnostic, prognostic
si tratament. In tara noastrd, cele mai
periculoase boli sint loca americana si
varrooza. De aceea, autorul sl-a ilus-
trat coperta  cartii cu agentii cauzali
ai acestori boli: Bacillus larvae si Varroa
facobsoni. Lor li se mai adauga loca
europeana, nosemoza sSi, Tn ultimii ani,
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ascosferoza (puietul varos). Exacerbarea,
Tn ultima vreme, a virulentei bolilor mi-
cotice, Tn special a agentului ascosfero-
zei — Ascosphaera apis — se pare ca se
datoreste utilizarii excesive, in scop pre-
ventiv, a antibioticelor Tmpotriva boli-
lor bacteriene. In combatere, cele mai
mari dificultdti le creeazd agentii pato-
geni care, in afara formei vegetative, pre-
zintd si forme de rezistentd. Astfel este
loca americana, ai carei spori supravie-
tuiesc pind la 40 de ani, cei de Ascos-
phaera apis pina la 15 ani, iar cei de
Nosema apis pina la 2 ani. In aceste ca-
zuri, tratamentul medicamentos actioneaza
numai asupra formei vegetative, sporii
fiind rezistenti. De aceea, Tn prima juma-
tate a verii se recomandd transvazarea
albinelor ntr-un nou stup, iar in cea de
a doua jumatate sacrificarea lor.
Pentru  apicultori este foarte impor-
tantd cunoasterea  simptomelor diferite-
lor boli, simptome descrise detaliat n
aceasta lucrare. In timp ce pentru albi-
nele adulte aceste simptome nu sint
foarte caracteristice pentru o boala sau

alta, pentru larve, apicultorul experi-
mentat poate  intui exact afectiunea.
Principalii indicatori pe baza cdrora se

poate aprecia starea de sanatate a al-

binelor se referd la activitatea albine-
lor la urdinis, prezenta larvelor sau a
albinelor moarte la urdinis si in stup,
mirosul stupului la deschiderea lui, as-
pectul puietului in faguri, etc. Astfel,
dacd albinele sint sanatoase, la urdinis
se constatd o activitate intensd si armo-

nioasa. Stupul are un miros patrunzator
si placut de propolis si ceard. La ur-
dinis si Tn stup lipsesc larvele si al-
binele moarte. Puietul necapacit are cu-
loare alba-sidefie si este dispus uniform.
Prezenta larvelor = moarte si dispozitia
neuniforma a puietului indica una dintre
urmatoarele boli: loca americana, loca
europeana, puiet Tn sac, ascosferoza, as-
pergiloza. puiet rdcit sau intoxicatie. In
cazul locii americane, larvele mor dupa
capacire si au miros de clei de timp-
larie. Dupd uscare, cuticule se lipeste de
celulele fagurelui, iar capsula cefalica
apare proeminenta. Albinele nu not cu-

rati fagurii de aceste resturi si astfel
sursa de infectie se mentine. De ase-
menea, se lipesc de celulele faqurelui
larvele bolnave de aspergiloza. Larvele
bolnave de loca europeana mor la

virsta de 3—5 zile fard a se fixa de ce-
lule. Mirosul lor este de putrefactie.
Larvele, bolnave de puiet In sac se um-
fla si mor dupa capacire. Dupd uscare,
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au aspectul unei bdrcute nelipitda de
peretii celulei.

Pentru prevenirea bolilor la albine,
autorul recomanda doua tratamente, unul
in luna aprilie, cu teramicinda, Tmpot-
riva bolilor bacteriene si altul dupa ul-
tima extractie de miere, la sfirgitul verii,
Impotriva agentilor bolilor parazitare —
Varroa jacobsoni si Braula coeca.

Din analiza factorilor care au asigurat
de-a lungul timpului rezistenta albine-
lor la boli, autorul remarca marea proli-
ficitate a matcii (in sezonul activ, 1n
familiile puternice, depune pina la
2000 oua pe zi), flora melifera abundent

diversificata, faptul ca albinele Tsi fac
provizii de hranda pentru timpul nepri-
elnic, iar cuibul si-l instaleaza la ada-
post ,,dupd cum le dicteaza fintelepciu-

nea lor naturald". De aceea, selectia na-
turald a retinut numai familiile puternice
perfect adaptate. In acest sens ni se pare
memorabild o afirmatie a autorului: ,In
loc sa ne patrundem de aceasta admira-
bila lectie si sa facem din selectie prin-
cipala arma de lupta Tmpotriva bolilor,
noi actiondm adesea Tmpotriva legilor
biologice pastrind in stupini familii sla-
be. fara suport ereditar sau aducind al-
bine strdine, neadaptate la conditiile lo-
cale". In ceea ce priveste selectia albi-
nelor, autorul recomanda retinerea fami-
lillor cu mare randament la culesul de
nectar si polen si cu o buna_activitate
de curatire care asigura Inlaturarea
albinelor bolnave Tnainte ca boala sd
avanseze si sda producd dezechilibrul bio-
logic al familiei de albine.

Mentinerea familiilor puternice de al-
bine presupune un set de masuri dintre
care pe primul plan se situeaza ampla-
sarea in conditii corespunzatoare a vet-

rei stupinei, asigurarea albinelor n se-
zonul activ. cu un permanent cules
(lucru care se realizeaza adesea prin

stuparitul pastoral), efectuarea tratamen-
telor preventive si respectarea cu stric-
tete a regulilor de igiend

In final mai consemnam faptul ca va-
loarea lucrarii  decurge nu numai din
volumul mare de informatii, accesibile
si utile aDiculturilor din toate categoriile
sociale, precum si medicilor veterinari si
zootehnistilor, dar si din modul com-

plex si realist In care a fost abordata
problema  coexistentei unei apiculturi
rentabile, pe de o parte cu o agricul-
turd intensiva care presupune utiliza-
rea substantelor fltosanitare toxice, iar
pe de altd parte cu influentele asupra
apiculturii ale unor specii de animale
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nevertebrate si vertebrate. Tn acest sens,
autorul indica caile care asigurda conci-
lierea  celor trei categorii de factori,
conciliere care In ultima instantd vizeaza
protectia naturii.

PANTE GHERGHEL

The Evolution of Sex and Its Conse-
quences, edited by Cv St (earin s,
Experientia Supplementum, Vol. 55, Birk-
hduser Verlag, Basel—Boston, 1987, 403
pages, including 21 figures and 11 tables.

Thbe. Evolution oi Sex and Its Conse-
quences developed from a multi-author
review on the evolution of sex. All of the
8 chapters contains an introduction to
the history of the problems and the dis-
cussions by summarizing the current
views of well-quelified authors.

In this book, Stearns includes the
costs of sex, the evolution of mating
types in isogamous population, theories
of evolution of anisogamy, sex-determining
mechanisms, an evolutionary perspective
(sex ratio evolution, evolution of hete-
rogametic mechanisms), the major hy-
potheses of evolution, two theories of sex
and variation, the adaptative significance
of sexuality, the experimental tests
and the comparative evidence. At the end
of this book, the editor points out the

consequences of sex: sex allocation
theory, sexual selection areas.
The Evolution oi Sex and its Conse-

quences is a very fascinating mixture of
strange phenomena, because behaviour,
form, life cycles, organisms, genes, mole-
cules and areas all play a role.

The chapters of this book answer a
lot of questions of central importance for
the biologist who looks into the evolution
of sex and its consequences.

ANCA FUSARU

Szab6 Istvan Mihéaly, A bio-
szféra mikrobioloégiaja (Microbiology of
the Biosphere), Akadémiai Kiadd, Buda-
pest, 1988 (Volume 1) and 1989 (Volumes
Il and Ill), 2476 pages with 480 figures
and 162 tables in the text.

First of all, | should like to empha-
size two ideas from the Preface of
Professor I. M. Szabé’s work. The first
idea is that of all biological sciences
microbiology covers the widest field of
research, including industry, agriculture,
medicine, utilization of natural resources,
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space science, etc., which is due to the
fact that the microorganisms taken as a
whoie display at present, as a results
of their nearly 4 milliard-year evolu-
tion, an incomparably richer biochemical
repertoire than the higher plants and
animals. The second idea to be empha-
sized refers to the inseparable unity of
geo- and biosciences. The geobiologi-
cal conception, based on this unity, is
the guideline of Professor Szabd's work.
We should add that the consequent
application of this conception contributes
to the originality of the work.

Microbiology of the Biosphere compri-
ses 9 chapters: Chapter | in Volume |,
Chapters 2—4 in Volume Il and Chap-
ters 5—9 in Volume IlI.

Chapter 1, ,,Co-evolution of Prokaryo-
tes and Biosphere. Metabolic Types ol
Bacteria™ (pages 11—695), includes 38
subchapters: Cosmic antecedents of the
appearance of life; Comparison of the
Earth and the Universe; Organic com-
pounds in the Universe; The early at-
mosphere; Large-scale research work for
revealing the origin of life and biosphe-
re; Co-evolution of the biological, eco-
logical and abiotic physicochemical sys-
tems on the Earth; Tendencies of the
organic esvolution on the primitive Earth
3,8—2,3 milliard years ago; Molecular
self-organization and precellular evolu-
tion; Role of hydrophobicity in the orga-
nization of living matter; Hypercycle:
the presumptive pathway of the natural
self-organization; Origin of the cellular
life; Evolution of the cell-cell recognition
system; Organization of the recent pro-
karyotic cell type; Anaerobic metabo-
lism; Differentiation of the metabolic path-
ways of energy acquisition and conser-
vation; ATP requirement and ATP syn-
thesis, evolutionary function change; Vari-
ants of the substrate level and electron
transport phosphorylation in anaerobes;
Regulation of the thermodynamic effi-
ciency in anaerobes; The methanogens
as ancient chemolithotrophic autotrophs;
Physiological differentiation and activity
of methanogens in the modern biosphe-
re; The problem of the ancientness of
the sulphate-reducina bacteria; The mo-
dern anaerobic photosynthetic bacteria;
Capture and conservation of light energy
in the photosvnthetic bacteria; A pecu-
liar photophosphorylation in a group of
archaebacteria; The reductive (reversed!
citrate cycle; The ribulose diphosphate
pathway of CO, fixation and its possible
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evolution; Cyanobacteria (blue-green al-
gae); Microbiology of the stromatolites"
Problems of the formation of the oxida-
tive atmosphere; Building-up of the aero-
bic metabolic pathways; Aerobic meta-

bolism; Thermoplasma acidophilumi Ae-
robic chemolithotrophic  bacteria; The
bacterial genome and its functioning'

Mechanisms of the variations, inter- and
intraspecific transfer of the genetic infor-
mation, problems of the evolution of
bacterial genome; Genealogical tree of
the prokaryotes; Origin of the eukaryo-
tes; Some problems of the eukaryotic
cell organization.

Chapter 2, ,,Fundamentals ol the Gene-
ral Ecology of Microorganisms. Matter
and Energy Turnover at Community Le-
vel*“ (pages 705—1006), deals, in its 29
subchapters, with the following topics:
Ecological systems; Cybernetic systems;
Energetic economy of the biosphere;
Planned biological utilization of the so-

lar energy; Bacteriological technology
of the solar energy utilization; Food
chains and webs, trophic levels; Cycle

of the elements, biogeochemical cycles'
Ecological succession; General ecological
interpretation of the concept of species,
the concept of niche; General tendencies
of the biological evolution; Problems of
the pollution of the human environment
from the microbiologist's viewpoint; Per-
petuation of the matter cycle, the global
microbiological control; Metabolic com-
munities of the microorganisms; Intra-
specific selection; Types of the interspe-
cific interactions; Commensalism  and
proto-co-operation; Symbiosis; Competi-
tion and amensalism; Parasitism; Preda-
tory  microbes; Biology of movement,
chemotaxis; Ecological significance of
the glycocalyx; Biology of the growth
of microorganisms; Culture conditions of
the microbes; Dynamics of the decline;
Ecological assay methods in the microbio-
logy; Computer-aided analysis of the
microbial communities in waters and
soils; Number of microorganisms in soils,
waters., foods, etc. What can be deduced
from this?; Potential environmental dan-
ger of the recombinant DNA technolo-

fwenty subchanters are included in
Chapter 3, Carbon Cycle and the Mi-

crobiological Dynamics ol Soils*  (pa-
ges 1007—1368). They are the following:
The qlobal carbon cycle; Human in-
tervention in the carbon cycle; Role :
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of oxygen In the carbon cycle and in
the microbiological detoxification of
our environment; The carbon cycle and
the ozone problem; The methane cy-
cle; The ethylene cycle; Polycyclic a-
romatic hydrocarbons in the biosphere;
Morphological classification of the de-
composing organic residues (moder and
mull); Humification and humic substan-
ces; Geochemical carbonization; Petro-
leum genesis; Petroleum  microbiology;
Biodeterioration; Microbial metabolites
as noxious substances in the human en-
vironment; Co-metabolism—cc-oxidation;
Transformation of pesticides; Methyotro-
yjhy; Cellulose and lignin decomposition,
"(fwood protection; Oligotrophy; Microbi-
I Mogical dynamics of soils.

Chapter 4 is devoted to the ,,Biogeo-

hemical Cycle, Microbiology and Bio-
bemistry of Nitrogen" (pages 1369—

556), described in detail in 21 subchap-

ters: The global nitrogen cycle; Nitroge-
iompounds in the air; Peroxyacetyl

i ironment of man; The

free-living rogen-fixing micro-
ims; Plants associated with nitro-
s;  Symbiotic  nitrogen-fixing
._Biology of the Legumi.

biosis; The nitroge-
necting electron
e ammonia assi-
the function of
. Genetics of the
d tissue cultures
fixation; Nitrogen
oxidant-dependent

rogenase com
in fixation; C

acgutring mechanism; Abiotic nitrogen fi-
xation in the biosphere; Ammonification,
ammonium effect; Biochemistry of the
inorganic nitrogen, nitrogenous compounds
as sources of the energy acquisition; Bio-
chemical mechanism of the nitrification
In the Nitrosomonas and Nitrobacter sys-

tems; Biochemistry of denitrification;
Assimilatory and dissimilatory nitrate
reduction.

Chapter 5, ,,Microbiology and Bioche-
mistry of the Sulphur Cycle* (pages 1565
—1665) comprises 14 subchapters: The
global sulphur cycle; Sulphur compounds
as air pollutants, the concept and types
of smog;. Biological carbon disul-
phide -and carbonyl sulphide emission
Into the atmosphere; Sulphur uptake by

gar fermentation as ener
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plants from the atmosphere; Metabolic
pathways of hydrogen sulphide produc-
tion under anaerobic conditions; Biology,
biochemistry and ecology of the sulpha-
te reducers; Reduction of inorganic sul-
phur compounds in the family Enterobac-
teriaceae; Desulluromonas acetoxidans
— a peculiar metabolic type of the sul-
phur reducers; Ecology of the colourless
sulphur bacteria; Biochemistry of the
microbiological oxidation of the reduced
inorganic sulphur  compounds; Sulphur
metabolism of the photoautotrophic bac-
teria; Community metabolism of the sul-
phur bacteria; Metabiosis of sulphate re-
ducers, hydrogen gas producers and
methanogens; Participation of hydrogen
sulphide in the degradation of pesticides.

The 20 subchapters of Chapter s,
»Geocycle and Microbiological Transior.
motion ot Phosphorus, Iron, Silicon and
Toxic Elements” (pages 1667—1823), have
the following headings: Element supply
of the biosphere and element require-
ment of the living organisms; The phos-
phorus cycle; Accumulation and decom-
position of organic phosphates in soils;
The silicon cycle; Interaction of micro-
organisms, metals and metalloids; Geo-
cycle of toxic elements; Iron and man-
ganese bacteria, bacteriological oxida-
tion of reduced iron; The genus Metal-

iogeniamj Magnetococci; Bacteriolo-
gical reduction of iron(lll); The micro-
organisms increase the electrochemical

corrosion of metals; Thiobacilli as efficient
biological factors of the leaching of ores
and mobilization of metals; Role of the
redox processes of iron in the micro.
%ggl-enhanced desulphurization of

als; Microbiological transformation
of copper; of uranium; of vanadium; of
zinc; Biological immobilization, disso-
lution and precipitation of iron and man-
ganese; Microbiological transformation
of aluminum; Biological regulation of
the aluminum migration in marine envi-
ronments.

Chapter 7, ,,Cycle of the Water in
Nature. Microbiology of Seas and Fresh,
waters" (pages 1825—1962), includes 16
subchapters: The general water cycle on
the Earth; Microbial communities of
springs, rivers, lakes, seas and oceans;
Effect of the environmental factors on
the composition of aquatic microbial
communities; Microbiology of the matter
and energy turnover in waters; Micro-
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biological, physical and chemical view,
points concerning classification and qua.
lity of waters; Autochthonous microbiota
of sewage; Human pathogens in sewage;
Pollution and self-purification of our
natural waters; Microbiological problems

of the re-utilization of sewage; Eutro-
phication; Matter and energy turnover
in oceans; Denitrification in the aerobic

pelagic sediments covering more than
half of the Earth surface; Distinctive
role of the photoautotrophic bacteria in
sediment formation in the Black Sea;
Activity of microorganisms and dynamics
of mineralization in deep seas; Life in
the hot thermal waters; Biology of Sul.
lolobus acidocaldarius.

Chapter 8, ,Atmosphere and Space
Microbiology* (pages 1963—2021), consists
of 6 subchapters: Microbial population
of the air; Upper limit of the biosphere;
Behaviour of terrestrial microorganisms
in space environment; Are there micro,
organisms in the space areas accessible
to us?; Activity of microorganisms in
the spaceships, microbiology of the as-
tronauts; Results of the biological inves.
tigation of Mars.

Chapter 9 deals with the ,,Direct In-
teractions between Microorganisms and
Man, Higher Plants and Animals, Res.
pectively” (pages 2023—2301) and is di.
vided into 13 subchapters: Root micro,
biota of plants, metabolic interactions in
the root region; Microbiology of the
phyllosphere; Endosymbiotic microbes of
the insects; ,,Germ-free” digestive tract
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amphlpods; Symbiotic
biochemistry of

in isopods and
luminescent bacteria,
luminescence; Intestinal microbiota of
the poultry; Intestinal microbiota of
mammals with one-cavity stomach and
of man; Bacteriology of rumen, some pe-
culiarities of the metabolism of ruminants;
Microbiology of oral cavity and teeth,
microbial population of feet; The so-
called ,intrinsic microbiota" of the ani-
mal body tissues; Germ-free animals,
plants and the germ-free man; Pathoge-
nicity, infection, resistance and immu-
nity; Industrial utilization of microorga-
nisms.

Chapter 9 is followed by the Litere
ture cited (pages 2303—2360) with 2634
titles, Subject index (pages 2361—2458)
and Index of scientific names of micro-
organisms, plants and animals (pages
2459—2476).

Microbiology of the Biosphere sum-
marizes up-to-date knowledge in al
domains of the pure and applied micr J
biology. Hence, this work can be re<e -j
ded as a modern encyclopedia of T ,,LU
biology, a fundamental source of 'A
mation for specialists in bio- and
sciences and also for everybody ir 4

sted in understanding of the activ H
microorganisms. Clarity and severe B
of the descriptions, richness ane! A
guality of the illustrations, the be. 4
style also contribute to the excep
value of this work. ‘A
STEFAN Kk
N
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in cel de al XXXV-lea an (1990) Studia Universitatis Babes—Bolyai apare in
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