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STUDIA UNIV. BABES-BOLYAI BIOLOGIA, XLIH, 1--2, 1998

FLORA ALGALA A MLASTINILOR DE TURBA SITUATE
SUB VARFUL MADARAS — MUNTII HARGHITA

LAURA MOMEU*, ANA RASIGA* si LEONTIN S. PETERFI**

SUMMARY. ~ Algal Flora of Peat Bogs Situated under the Midiras
Peak — Harghita Mountains. The paper deals with the structure of the
algal communities of some peat bogs situated under the Madaras Peak
im the Harghita Mountains. The studied algal communities are typical
for the mesotrophic Carpathian peat bogs formed in the high-moun-
tain or subalpine belt by swamping of some springs located on sloped
ground. The studied algal communities contain sphagnophilous and
sphagnobiontic elements characteristic for the oligo-mesotrophic bogs
of the Picea belt and some north-alpine, north-European species or
species usually found in waters with higher mineral content.

Rezultatele cercetarilor prezentate in aceastd lucrare se inscriu in
cadrul preocuparilor Colectivului de algologie de la Institutul de Cer-
cetari Biologice din Cluj-Napocu referitoare la algoflora mlastinilor de
turba din Romadnia [2—7, 9, 10, 12]. Mlastinile cercetate se incadreaza
in categoria celor formate in etajul montan superior si subalpin-alpin
din muntii nostri. Acestea adapostesc o flord algald specificd, formata
atat din elemente caracteristice mlastinilor oligo-mezotrofe tipice (sfag-
nofile si sfagnobionte) cat si din cele nordic-alpine, nordic-europene sau
chiar din unele de ape cu continut mineral mai ridicat, datorita izvoa-
relor minerale prezente in zona cercetata.

Cercetdrile initiate de Laboratorul de ecologie al 1.C.B. Cluj-Napoca,
in cadrul unui amplu program de studiu al biodiversitdtii ecosisteme-
lor naturale, ne-au oferit ocazia vizitarii unor mlastini situate sub Var-
ful Madaras din Muntii Harghita (august 1996). Aceste mlastini fac parte
din categoria celor care ,s-au format si se formeaza chiar sub ochii
nostri in preajma izvoarelor® [13], foarte adesea pe un teren inclinat.
Indiferent de configuratia terenului din preajma acestor izvoare, ini-
tial se formeazd sfagnet cu vegetatic acidofila, dar eutrofd, mult mai
bogatd decat a tinovului propriu-zis, fie cd este vorba de mlastini me-
zotrofe sau mezo-eutrofe. Acest tip de mlastini de turbd sunt foarte
frecvente In etajul montan superior si subalpin-alpin din muntii nostri.
De foarte multe ori, acestea se pot permanentiza in acest stadiu, fara
a se ajunge la tinovul tipic. Acest lucru nu este posibil, deoarece patura
izolatoare de turba formatia (30—40 cm) nu are unde si, deci, nu se
poate sedimenta; prin urmare, ,sfagnetul nu mai are ritmul rapid de
crestere® pe care il au in mod normal tinoavele tipice [13].

Mlastinile cercetate sunt situate in etajul subalpin al Vf. Madaras
din Muntii Harghita, pe un substrat vulcanic (roci eruptive), la o alti-

* Iustitutul de Cercetdrs Biologice, 3100 Cluj-Napoca, Romdnia .
** Universitatea Babes-Bolyai, Catedra de biologie vegetald, 3400 Cluj-Napoca, Romdnia
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tudine de aprox. 1700 m, pe o panti cu o inclinatie de 5 pani la 7°
Tinoavele tipice din ,regiunea de tinoave Harghita* [13], respectiv Ti-
novul Mohos sau Luci, au fost cercetate din punct de vedere algologic
incd din secolul trecut de citre Demeter [1] si Simonkai [14,
13] sau, mai recent, de citre Nagy-Toth [8] si Péterfi si Mo-
meu [12]. Mlastinile mentionate mai sus au ramas necunoscute, sub
acest aspect, pdna in momentul de fatd. Acestea au fost premisele care
ne-au determinat sd studiem flora algalda din cateva astfel de habitate.

Material si metode de lucru. S-au prelevat mai multe esantioane continind
alge din trei mlastini reprezentative pentru zona cercetatd. Una dintre acestea
este edificati de asociatia Sphagno-Caricetum rostratae (coloana 1 in Tabelul 1)
$i este o inmlastinire incipientd formata in jurul unui izvor. Celelalte doud mlas-
tini sunt acoperite de caricete umede din cadrul asociatiei Junco-Caricetum fuscae
(coloanele 2 si 3 in Tabelul 1), Materialul biolegic a fost fixat cu formaldehida
4%, in momentul colectdrii probelor. In laborator s-a trecut la identificarea spe-
citflor, cu =jutorul microscopului optic (NPFK si, respectiv, Interfako, C. Zeiss
Jena); pentru diatomee s-au utilizat preparate fixe montate in colofoniu (dupa
mineralizarea cu acid azotic conc.) si obiectivul de imersie (Planchromat Hl 100x).

Rezultate si discutii. Din materialul biologic studiat am identificat
un numdr de 156 taxoni (Tabel 1), repartizati pe urmatoarele grupe sis-
tematice: Cyanophyta — 4 specii; Chrysophyta — 1 specie; Bacillario-

Tabel 1

Compozitia calitativi a comunititilor alyale

~r ) Habitate
ert. Taxoni 1 > 3
b 1 2 3 4

CYANOPHYTA
1. Anabaenc solitaria -+
2. Chroococcus minutus -+
3. Hapalosiphon fontinalis
4. Synechococcus aeruginosus

CHRYSOPHYTA
1. Chrysastrella paradcxa -+
BACILLARIOPIIN T A

. Achnanthes lanceolata -+
. A. minutissima L -+ +
. A, nodosa ; -
Amphora libyca
Anomoeoneis hrachysira -+ -+ “+
Aulacoseira alpigena -+ —+
A. distans - +
A. granulata et var, curvata -+ -
A. subarctica §
. Caloneis alpestris .
C. bacillum +
. C. pulchra + +

R
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Tabel 1 (contin

2 3 4

13. C. silicula +
14, C. tenuis + + b
15. Campylodiscus hibernicus +
16. Cymbella amphicephala +
17. C. aspera 4 + -+
18. C. cesatii + + 4
19. C. falaisensis + . .
20. C. gracilis + 4 -
21. C. laevis +
22. C. mesiana +
23. C. naviculiformis + L
24, C. perpusilla + . +
25. C. silesiaca + -+ +
26. Diatoma anceps +
27. D. mesedon -+ + —+
28. Diatomella balfouriana + +
29. Diploneis elliptica -+ -+
30. D. ovalis -+ +
31, D. petersenii " -+
32. Funotia arcus -+

33. E. bilunaris -+ -+ -+
34. E. bigibba +
35. L. exigua e -
36. E. faba +
37. E. fallax 4
38. E. flexuosa -+

39. E. glacialis -} -+ +
40. E. implicata +

41. E. incisa - +

42, T, meisterii 4 +
43. L. minor “+

44. E. monodon - +
45. E. muscicola var. tridentuia .
46. Ii. naegelil .
47. E. praerupta -+

48. E. serra var. tetraodon -+

49. E. septentrionalis +

50. E. soleirolii -+

51. E. sudetica -} -
52. E. tenella + -
53. Fragilaria capucina . i
54. F. construens T - e
55. F. pinnata T

56. F. tenera b

57. ¥. ulna + v
58. F. virescens I

59. Frustulia rhomboides var. saxonica + +
60. ¥. vulgaris —_—
61. Gomphonema clavatum . + -
62. G. gracile - -+ -
63. G. parvulum var. parvulis . -+ e
64. Hantzschia amphioxys -4
65. Meridion circulare I -+ -+
686. Navicula angusta P - “+
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Tabel 1 {continuare)

0 1 2 3 4
67. N. bacillum +
688. N. bryophila -+ +
689. N. cocconeiformis +
70. N. eryptocephala “+ +
71. N. elginensis et var. cuneata —+-
72. N, hoflerii +
73. N. laevissima -
74. X, lapidosa 4+ +
75. N. medioconvexa -
76. N. minima + +
77. N. mutica 4~
78. N. pseudosilicula 4 4
79. N. pupula +
80. Neidium affine +
81. N. ampliatum + 4
82. N. hisulcatum + +
83. Nitzschia fonticola +
84. X. hantzschiana + + +
85. N. palea var. debilis +- 4 4
86. Pinnularia acrosphaeria + +
87. P. aestuarii +
88. P. appendiculata +
89. P. borealis + +
90. P. cardinalicus +-
91. P. dactyvlus +
92, P. episcopalis +- +
93. P. divergens + + +
94. P. ¢ibba +
95. P. of. hemiptera +
96. P. lata +
97. P. maior + + +
98. P. microstauron et var. brebissonii - + +
99. P. nobilis +
100. P. nodosa +
101, P. obscura +
102, P. pulchra var. angusta 4
103. P. rupestris S
104. P. stomatophora -+ N +
105. P. streptorephe +
106, P. sublinearis -+
107. P. subcapitata + +
108. P. sudetica +
109. P. viridis - -+ +
110. Rhopalodia gibba et var. paralella +- -
111, Stauroneis anceps -+ -+
112, 8. phoenicenteron + +
113, sStenopterobia delicatissima +
114, Surirella linearis -+
115. S. roba + +-
116. 8. spiralis 4
117. Tahelaria fenestrata -+ + -+
118. T. flocculosa -+ -+ +

CHLOROPHYTA-DESMIDIALES
‘l). Closterium dianae _T +

. (. chrenbergii
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Tabel 1 (continuare)

. . moniliferum
C. rostratum +
C. venus s
. Cosmarium botrytis
C. conspersum

C. difficile

C. granatum

10. C. hornavenense
11. C. ochtodes

12. C. quadratum

13. C. reniforme +
14. Cylindroeystis brebissonii .
15. Euastrum elegans

18. E. montanum

17. 1. oblongum

18. L. verrucosum

19. Gonatozygon kinahanii
20. G. monotaenium

21. Micrasterias decemdentata
22, M. truncata

23. Mougeotia parvula

24, Netrium digitus

25, Pleurotaenium truncatum
26, Staurastrum dispar -
27. 5. orbiculare -
28. 8. punctulatum B
29. Spirotaenia condensata
30. Tetmemorus granulatus

FUGLENOPIIYVTA

I Buglena mutabilis 4
DINOPHYTA

1. Glenodiniopsis steinii I
GLATCOPIYTA

1. Glaucocystis nostochinearum

C O Nm T
e
4+

b o

[ S
i

R

':’ i e

phyta — 118 specii; Chlorophyta-Desmidiales — 30 specii; Dinophytua
— 1 specie; Euglenophyta — 1 specie si Glaucophyta — 1 specie (Fig. 1).
Asa cum se observa din cele prezentate mai sus, comunitdtile cercetate
sunt dominate de diatomee (Bacillariophyta), urmate de desmidiacee
(Chlorophyta-Desmidiales). Acestea din urma sunt reprezentate printr-un
numar mult mai mic de specii (30) comparativ cu diatomeele (118);
celelalte increngaturi sunt reprezentate doar prin cite 1—4 specii fie-
care.

Rezultatele prezentate concordd cu unele dintre cele anterioare,
referitoare la mlastini similare din M-tii Retezat [10, 11], M-tii Apuseni
{4], M-tii Semenic [5], M-tii Parang [7] sau M-tii Sandru Mare [6]. Tra-
satura distinctivd a acestor mlastini, in comparatie cu mlastinile oligo-
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75 % .

!

i

¥ig 1. Distribufia pe ifncrengdiuri a specitlor algale identificate in comunitdtile cercetate.

mezotrofe din etajul molidului, o constituie numérul mare de diatomce
in raport cu desmidiaceele [9].

Ficcare comunitate In parte sc diferentiazd in ceea ce priveste
compozitia calitativd si cantitativa (specii dominante) a florei algale.
Numdrul cel mai mare de specii a fost inregistrat in proba 3 (117 spe-
cii), provenitd din portiunea cea mai umedda a zonei cercctate. Urmeazd
comunitutea corespunzatoare punctului 1 de colectare (84 specii) si ces
din punctul 2 (cu 56 specii identificate).

Speciile dominante sunt: Aulacoseira alpigena si Cymbella gracilis
in proba 1; Fragilaria construens in proba 2 si Tabellaria flocculosa cu
F. construens in proba 3.

Dintre algele care inregistreazid frecvente apreciabile in mlastinile
cercctate, mentionam specii ale genurilor Eunotia, Pinnularia si Cymbel-
la, toate apartinind diatomeelor, ca si speciile dominante enumerate
mai sus.

O categorie bine definitd de alge, respectiv cele sfagnofile si sfag-
nobionte (acidobionte), care isi au optimul ecologic de dezvoltare ir
mlastinile oligo-mezotrofe [2—4, 9, 12], este prezentd si in aceste habi-
tate prin: Cymbella gracilis, C. perpusilla, Eunotia bilunaris, E. exiguu,
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E. fallax, E. sudetica, E. tenella, Frustulia rhomboides var. saxonica,
Pinnularia acrosphaeria, P. cardinalicus.

Dintre speciile care imprimd specificul mlastinilor carpatine de al-
titudine, mentiondm si pe cele considerate elemente nordic-alpine: Eu-
notia serra, E. flexuosa, B. monodon, Anomoeoneis brachysira, Diplo-
neis elliptica, D. petersenii, Calonecis pulchra, C. tenuis, Navicula hdf-
lerii, N. pseudosilicula, Pinnularia episcopalis, Stenopterobia delicatis-
stma etc. Mentionam c¢a acestea sunt specii mai rare, dar sunt citato
din mlastini similare din M-tii Retezat [10], M-tii Scmeic |5], M-tii
Sandru Mauare [6] sau M-tii Parang {7].

Elementele tipic mezotrofe, caracteristice mlastinilor mezotrofe de
joasd altitudine pe care le-am identificat in cadrul comunitatiler algale
cercetate, sunt: Cosmuarium borrytis, Euastrum elegans, E. oblongum,
E. verrucosum, Pinnularia viridis, P. nobilis ctc.

Reprezentative pentru mlastinile mezotrofe de altitudine sunt nlge
precum: Gonatozygon monotaenium, G. kinahanii, Spirotaenia conden-
sata, Pinnularia acctylus, P. lata etc. Sunt prezente, in acelasi timp,
si unele elemente mezc-eutrofe: Closterium ehrenbergii, C. moniliferum,
C. rostratum, Micrasterias decemdentata, M. truncata, Pleurotuaeninm
truncatum si Tetmemorus granulaius.

Tabloul speciilor care compun comunitidtile algale din zona cerce-
tatd este completat de prezenta unor elemente nord-eurcpene, dintre
care mentionam: Eunotia arcus, E. faba, E. praerupte si Cymbella fa-
laisensis.

Mlastinile cercetate sunt situate Intr-o zoni deosebit de bogati in
izvoare minerale, ceea ce justifica prezenta unor specii precum Campii-
lodiscus hibernicus si Pinnularia aestuarii, care au optimul ecclogic in
ape cu continut mineral ridicat,

Configuratia terenului pe care s-au format mlastinile studiate, res-
pectiv o pantda cu inclinatin cuprinsd intre 35 si 7% determind prezenta,
in numar relativ mare, a clementelor reofile. Dintre acestea semnalam:
Diatoma mesodon, Meridion circulare, Achnanthes minutissima, A. no-
dosa, specii de Aulocoseira si Fragilaria.

Elementele cosmopolite, euritope sunt, de asemenes, bine reprezen-
tate In mlastinile cercetate. Din uceasta categorie am identiticat: Cym-
bella amphicephala, C. aspera, C. silesiaca, Gomphonema clavatum, G.
parvulum, Navicula cryptocephala, Neidium affine, Stauroneis anceps,
S. phoenicenteron, Tabellaria fenestrata etc.

Speciile coenoxene, apdrute datoritd influentelor antropice, sunt
prezente in numar mai redus: Achnanthes lanceolata, Navicula minima,
Fragilaria ulna, Frustulia vulgaris, Hantzschia amphioxys si Surirella
linearis.

O contributie deosebitd in contextul studierii biodiversitdtii mlasti-
nilor de turbd din tara noastrid este semnalarea unor specii noi pentru
algoflora tarii. Acestea sunt: Diatomella balfourtiana, Diploneis peterse-

nii, Caloneis alpestris, C. pulchra, C. tenuis, Cymbella falaisensis, Eu-
notia soleirolii, E. implicata si Surirella roba.
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Concluzii. 1. Comunitatile algale cercetate sunt specifice pentru
mlastinile de turba formate in etajul montan superior sau subalpin al
muntilor nostri, prin inmlastinirea unor izvoare pe un teren situat in
panta.

2. Specificitatea comunitatilor algale este datoratid numarului mare
de diatomee comparativ cu desmidiaceele, prezentei elementelor carac-
teristice mlastinilor carpatine, a celor nordic-alpine si nord-europene,
dar si a unora a caror prezentd este determinata de apele minerale exis-
tente in zona.

3. Influentele antropice, care se reflectd si la nivelul comunitatilor
algale, sunt mult mai reduse, comparativ cu mlastinile similare situate
in Muntii Semenic, Parang sau Sandru Mare.
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CONTRIBUTIA CARPENULUI IN STRUCFURILE SILVESTRE
CUATERNARE DIN ROMANIA

BALUTA DIACONEASA* si SORINA FARCAS**

SUMMARY. — The Contribution of Hornbeam to the Quaternary Fo-
rest Structures from Romania. The present paper is a synthesis, based
on several palynological studies carried out on Quaternary organo-
mineral sediments. The presence of hornbeam was certified before and
after the Riss glaciation, but not in the forests surviving during this
glaciation. For example, there is ro evidence of its presence during
the Wirm glaciation, except for the Paudorf interstage (M4C dating =
= 27,000 years B.I’.) and later. during the [lateglacial (except for the
Allerdd in the south-east of Romania). During the Postglacial, the
hornbeam forests were widespread mostly in the Subboreal period.
when they made up their own belt (“the East-Carpathian version of
the history of Central-European forests™). Irc the Subatlantic period
(1,600-—1.300 B.P.), the presence of hornbeam showed a significant rise
at lower altitudes (400 m), forming mixed forests with oak or beech.

In comunitatile silvestre din tara noastra se intilnesc doud specii
de Carpinus: Carpinus betulus si Carpinus orientalis.

Carpinus betulus are arealul cel mai extins, fiind intalnjt ca ele-
ment al padurilor de amestec, de la cadmpie si coline, pand in etajul
montan inferior (800 m.s.m. alt.), desi poate atinge, ca indivizi rdz-
leti, altitudini mult mai ridicate (Valea Buda -— Mtii. Fagarasului, alt.
1200 m.s.m). Ocupd aproape intreg teritoriul romdnesc, spre est atin-
giand limita esticd a arealului sau european [2], iar spre sud nedepd-
sind, probabil, in tara noastra, paralela 44° nord. Posedand calitdti bio-
logice deosebite (de ex. inmultire prin drajoni si raspandire pe cale ane-
mohord foarte rapidd) se manifestda cu deosebitd vitalitate in arealul sau
actual (80 m — 4530 m alt)), reusind in multe cazuri sd elimine si si inlo-
cuiasca multe specii de Quercus, cu care de reguld alcdtuieste asociatil
de querceto-carpinete. In asemenca asociatii preferd expozitia nordica,
in timp ce in fageto-carpinete pe cea sudica.

Carpinus orientalis, element submediteranean, este intdlnit in Ba-
nat, Dobrogea, Sudul Olteniei si Munteniei, sau chiar pe bordura sud-
estica a Carpatilor de Curbura,

Cercetirile polen-analitice din tara noastrd nu au separat cele doud
specii dupa polenul conservat, exceptie facand studiile palinologice efec-
tuate in mlastinile de turba din complexul muntos Tarcu-Godeanu-Cer-
nei, intreprinse de Boscaiu [3], unde, in spectrele polinice, figureaza
destul de frecvent Carpinus orientalis.

Majoritatea absolutd a studiilor polen-analitice, intreprinse in toate
mlastinile de turba din Bazinul transilvan, dovedesc ca polenul carpe-

* Universitatea Babes-Bolyai, Catedra de biologie vegetald, 3400 Cluj-Napoca, Romdnia
** Institutul de Cercetdrs Biologice, 3400 Cluj-Napoca, Romdnia
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nului (Carpinus) apare, in spectrele polinice, cu mare intarziere in Post-
glaciar, compartiv cu polenul alunului (Corylus), ulmului (Ulmus), teiu-
lui (Tilia) si stejarului (Quercus). Polenul acestora incepe sa fie notat
Inca in spectrele polinice apartindnd Preborealului (.,Faza de trecere
pin-molid — cu urme de alun si stejaris amestecat“ — Pop) [34], in
schimb, cel al carpenului abia cindva in Atlantic, dupd apogeul alunu-
lui (considerat de noi ca petrecut la inceputul Atlanticului), insa mult
inaintea celui de fag (Fagus) si brad (Abies).

Toute analizele polen-analitice efectuate de noi pe esantioane tur-
boase recoltate din profil deschis, considerate de noi ca neinfectate cu
polen din sedimente superioare, mai recent depuse, ne-au dat convinge-
rea ca acele grauncioare de polen ale carpenului, razlete si cu valori
subunitare (0,66%/), apirute in spectrele polinice ale sedimentelor holo-
cene ante-atlantice si considerate de palinologi ca reprezentind granita
polinica absoluta a carpenului, nu au nici o semnificatie fitoistoricd, ele
aparand in spectrele polinice ca efect al contaminarii materialului re-
coltat, deoarece sonda manuald nu permite o etanseitate perfectd pe du-
rata recoltarii materialului organo-mineral.

In schimb, in sud-estul Romaniei (ex. Dobrogea), polenul carpenu-
lul apare si participd in spectrele polinice cu wvalori ridicate, inca din
Boreal-Atlantic si Impreuna cu cel al stejarisului amestecat (ulm, tei,
stejar, artar) totalizeazd valori foarte ridicate (656—750/), amintindu-ne
ca aici au fost deja constituite querceto-carpinetele boreal-atlantice [26].

Intrucat in unele lucrari [21, 23, 24] am prezentat o sintezi a par-
ticiparii teiului, ulmului, alunului si stejarului in structurile silvestre
pleistocene, pomenind si asocierea carpenului, acolo unde a fost prezent
polenul siu, renuntdam a mai prezenta contributia carpenului in ecosis-
temele silvestre pleistocene, pentru a nu ne repeta.

Merita totusi amintitd cercetarea palinologicd a sedimentului de la
Turbuta [22], deoarece acolo s-au surprins evenimente fitoistorice pe-
trecute in interglaciarul Riss-Wiirm (= Eemian) si intrerupte inaintea
instaldrii fazei carpenului cu brad; argumentul in sprijinul acestei idei
este aparitia polenului de carpen si brad in vremea celor mai compacte
teise eemiene si in timpul carora s-a intrerupt ,firul** fitoistoric eemian.

De asemenea, meritd amintitd datarea cu C!* a sedimentelor de la
Sipotel-Avrig [39], carora li s-a atribuit varsta de +27.000 de ani; dupa
cum aratda autorul, esantionul analizat palinologic si datat s-a stratificat
In interstadiul Paudorf. Este atestarea cea mai sigura, care ne confirma
existenta sporo-polinica a carpenului, bradului, alunului si stejarului,
pe durata unor structuri silvestre dominate de pinete (44594 polen),
molidisuri (£220/), mestecdnisuri (+200/) si aninise (1+120/), fara fag
(Fagus), polenul acestuia lipsind din spectrele polinice ale interstadiului
amintit.

Din Tardiglaciar nu avem dovezi polen-analitice certe, totusi, in
literatura de specialitate din tard existi diagrame sporo-polinice, in care
este figuratd prezenta polenului de carpen. Este cazul studiului palino-
logic din rezervatia stiintifici Ponoare-Bosanci, jud. Suceava [5]. Au-
torii considerd cd au surprins faza pinuwlui in doud momente (II si III)
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tardiglaciare. Diagrama sporo-polinici de la Ponoare-Bosanci se deose-
beste de cea cunoscutd de la Tdul Zanogutii — Retezat [42], mai ales
in privinta informatiilor fitoistorice ale interstadiului Allerdd (faza a
II-a dupd Firbas) [31, 32].

La Ponoare-Bosanci au fost identificate spectre 'polinice care tra-
deazd existenta a 4 tipuri de ecosisteme silvesire, ordonate altitudinal:
al pinetelor (4 40t/ polen), molidiselor (+400/%), carpinetelor (4150/) si
stejarisurilor amestecate, cu mai mult ulm (5—200/4) decat stejar (2—
10%4), in timp oce la Zinoguta apare un singur ecosistem silvestru, al
pinetelor (+750/ polen), cu putin molid, stejaris amestecat si mesteacan
in regres (8,66—2,66%/ polen), fira carpen, fag si brad.

Este adevarat cd intre cele doud statiuni existd diferente mari de
altitudine (Tdul Zanogutii = 1840 m.s.m., Ponoare-Bosanci == 405—
305 ms.m.) cit si de latitudine si longitudine (45°33” lat. N., 23°3" long.
E., respectiv 47°45" lat. N., 26°31" long. E.). Apar diferente evidente si
fatd de rezultatele palinologice descifrate la Lunca Bahnei — Lozna,
unde in Allerdd nu apare polenul carpenului si fagului [6], desi sunt
suficient de apropiate intre ele, Lozna aflindu-se cu cca. 45 km la nord
de Bosanci, iar altitudinea nu diferd. Nu este exclusd posibilitatea ca
padurile mixte cu carpen de la Ponoare-Bosanci sa apartina altor vre-
muri, mai greu de stabilit, ludnd in considerare c& noi [18] am gasit in
sud-estul Romaéniei (ex. Mangalia-Herghelie), intr-o constelatie clima-
ticd tardiglaciard mai blanda, probabil Allerdd, doua tipuri de ecosis-
teme silvestre: al pinetelor (4-51,33%/4 polen) si stejarisurilor ameste-
cate (-£35,33%/) pe timpul cirora, in spatiul balcano-carpato-pontic au
existat bradul (Abies+49/), molidul (Picea+9,60/4) si carpenul (Carpi-
nus =+ 0,660/0).

Informatiile palinclogice de la Mangalia apar ca realitdti fitoceno-
logice finiglaciare sigure, gandindu-ne c¢& in nord-vestul Greciei (Gra-
mousti si Rezina), acum cca. 12.000—11.000 de ani s-au identificat polen-
analitic comunititi vegetale stepice in scidere, precum si elemente sil-
vestre in afirmare: Quercus, Pinus, Abies, Carpinus, Corylus, Ulmus,
Tilia, farda Fagus si Picea [44, 45].

Aparitia carpinetelor in interiorul ,arcului* carpatic roméanesc, ina-
intea fagetelor, a fost consideratd ca o particularitate esentiald a istoriei
padurilor din Europa Centrald, evenimentul fiind considerat ca ,varianta
est carpaticd postglaciard central-europeana“ si consemnat in literatura
-palinologicd roméaneascd sub numele de faza molidului cu carpen
(= faza carpenului = faza stejirisului amestecat si carpenului).

De fapt aceastd particularitate cuprinde istoria paddurilor de pe in-
tregul teritoriu roméinesc, asa cum aceasta a fost identificatd in majo-
ritatea studiilor polen-analitice efectuate in sedimente organo-minerale
situate la altitudini diferite, cu variatii neesentiale pentru istoria padu-
rilor din sud-vestul tarii [9].

Initial s-a crezut ca faza molidului cu carpen a fost explozivi si de
scurta duratd, afirmindu-se brusc la ,,contactul Subboreal-Subatlantic®,
prelungindu-se in Subatlantic [35]. Ideea isi are ,doza“ sa de adevar,



Reprezentarea escntelor lemnose in

statiunile cu

Tabel 1

cirpinete subboreale semnificative din Roménia

Alt. \ Statinnea Adanc. 1’icgzx Pinus Abies Fagus Cﬁfllgl- Betula;&ln)xs Quercus Ti/lia Ulmus Acer Q.M. Sali/x Cory/lus
(m.s.m.) femy (%) (%) (%) (%) (0 (%) () (%) (%) (%) (%) (%) (%) (%)
5 Techirghiol 700 1,33 866 000 200 51,33 066 6,66 20,00 4,00 2,00 333 2933 0,00 866
110 Craiovita 75 9,00 9,00 0,00 3,00 13,00 1,00 13,00 32,00 14,060 3,00 0,00 49,00 3,00 10,00
440 TLacul lui Dionisie 180 16,66 0,66 0,00 066 6533 266 266 466 333 066 000 866 000 2800
440 ‘Tiul fiara fund 640 14,66 0,66 0,00 7,33 6133 1,33 533 333 066 4,00 000 800 066 2333
700 Preluca Tiganului 170 24,00 0,66 0,060 10,66 30,00 3,33 7,33 2,00 066 6,00 000 1466 133 8,00
740 Silicea II 180 2,70 0,00 0,00 270 78,50 3,33 1,33 4,00 0,00 533 0,00 933 133 733
880 Pilugani 11 225 51,00 2,66 0,00 1,90 24,66 4,00 11,10 0,00 1,90 260 0,00 4,50 0,00 8,66
900 Bisoca-I,. Negru 705 18,46 11,22 0,60 1188 4554 1,33 595 198 264 0,00 0,00 462 0,66 1,98
900 Rut 11 240 34,00 0,66 0,00 0,66 5400 066 2,66 600 066 066 000 7,33 000 7,33
1000 Jezeru Mare 580 71,33 266 0,00 3,33 20,00 067 1,33 0,66 000 000 000 066 066 866
1017 Comandiun 442 5214 1,98 0,00 198 3234 066 39 462 0,00 000 0,00 462 1,32 7726
1050 Molivig 195 40,00 0,66 0,00 0,00 37,33 0,00 2,00 933 266 666 133 20,00 000 1533
1050 Mohos II 215 1933 733 000 200 6066 4,00 133 266 066 200 000 533 0,00 333
1240 Mluha 490 69,33 0,66 1,90 066 21,70 000 066 1,33 066 066 000 266 0,00 266
1382 Sub Gozna 1 165 58,95 0,00 4,00 267 1802 000 200 1,33 11,37 067 0,00 1333 133 6,03
1350 Prigoana I 210 60,66 2,00 0,66 066 2933 000 266 200 066 066 000 333 066 866
1600 Podul Molivisului 260 74,50 0,50 0,00 333 1480 0,00 066 270 200 066 0,00 536 0,66 7,40
1840 Tdul Zinoguia i65 43,70 290 0.00 0,00 3506 098 9,13 1,72 249 271 0,00 691 098 9,62
2000 Muntinul Mic 180 53,33 466 0,00 0,66 2400 000 6,66 533 333 1,33 0,00 10,00 0,66 8,66
2000 Ucea-Corabia 185 32,66 53,33 0,00 0,00 3600 0,66 10,00 866 133 533 0,00 1533 0,00 20,00

4!
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deoarece la Colacel, in profil deschis, Pop [34] a identificat orizontul
limita (== ,,Grenzhorizont“-ul) dintre Subboreal si Subatlantic, cu care
coincide primul maxim al carpenului pentru statiunea respectiva, In rea-
litate, in nordul Carpatilor Orientali, P o p [34] a surprins numai amur-
gul fazei molidului cu carpen si nu faza In plenitudinea ei, asa cum
aceasta a fost descifratd la Salicea, Taul fara fund, Mohos etc. Deja
dupa cercetarea polen-analitici a mlastinilor de turba din Muntii Apu-
seni si partial de pe platoul Oas-Maramures [35], Pop a emis ideea
scaderii arealului cdrpiniselor de la sud spre nord, idee ce avea sd fie
confirmata ulterior de celelalte cercetari polen-analitice.

Astazi se stie ca faza molidului cu carpen cuprinde intregul Sub-
boreal, apare mai timpuriu si e mult mai extinsa ca duratd in sud-sud-
estul Carpatilor Meridionali comparativ cu nordul Carpatilor Orientali
[15]. Aparitia mai timpurie a carpinetelor comparativ cu a fagetelor a
{ost si ea evidentiatd de noi [18, 26] in sud-estul Romaéniei, iar de pali-
nologii bulgari [28—30] in nord-estul si nord-vestul Bulgariei. Istoria
padurilor in Europa Centrald si de Vest incepe, In Subboreal, cu fage-
tele (etapa fagului), facindu-se un salt peste aceasta faza est-carpatica
(faza carpenului), a cirei expresivitate este mult mai tardiva (Subatlan-
tic) si mai putin pregnantd in Europa Centrala, de Vest si Nord-Vest de-
cat la noi in tara.

Pentru a intelege cit de extinse au fost, pe altitudine si In timp,
carpinetele subboreale pe teritoriul Romaniei, am selectionat cele mai
reprezentative statiuni turboase, in care s-au inregistrat cele mai ridi-
cate valori procentuale, asa cum acestea au fost identificate polen-ana-
litic de diversi palinologi roméini. Aceste date le-am trecut in Tabelul 1,
in succesiunea altitudinii, localizindu-le pe harta Romaniei (Fig. 1).

Intrucat palinologic s-a evidentiat o revenire a padurilor de carpen
in faza fagului (Subatlantic), pe care Pop o aminteste pentru nordul
Carpatilor Orientali [34] si nordul Transilvaniei [36], dar pe care noi o
consideram ca generala si suficient de pronuntatd ca duratd, ne-am
gandit ca este binevenitd evidentierea si a acestei etape fitoistorice sub-
atlantice (Tabel 2), mai ales pentru faptul cd, in unele diagrame poli-
nice, aceastd a doua revenire a ciarpinetelor a fost interpretati ca faza
tipicd a molidului cu carpen (= faza carpenului — faza stejarisului ames-
tecat si carpenului), Tabelul 2 cuprinde aproximativ aceleasi statiuni
turboase prezentate si in Tabelul 1, insa si altele, in care revenirea sub-
atlanticd a carpenului este mai evidentd (Fig. 1).

Informatiile polen-analitice subboreale, in apogeul extinderii car-
pinetelor, evidentiaza trasaturi fitoistorice generale, pe care le prezen-
tam in continuare.

Lipsa totald a polenului de brad, precum si valorile procentuale sub-
unitare (0,660/) sunt considerate de noi ca ireale, cauzate de infectia de
contact cu materialul turbos mai recent; se abat de la aceasta consta-
tare informatiile polen-analitice din Muntii Semenicului [9] si Tarcu-
Godeanu-Cernei [3].

Procentajele extrem de scazute ale polenului de fag (0,66—3,330/,)
sunt realitdti micro-fito-paleontologice sigure ale prezentei fagului in



Fig. 1. Distributia stafiunilor cu cdrpinete subboreale si suballantice semmificative pe fevitoriul Romdniei.
1 — Techirghiol. 2 — Craiovita. 3 — ILacul Dionisie. 4 — Taul fird fund. 5 — Preluca Tiganului. 6 - Silicea. 7 — Pilugani,
8 — Bisoca. 9 — Rut. 10 ~ JTezeru Mare. 11 — Comandiu. 12 — Molivis. 13 — Mohos. 14 — Mluha. 15 — Sub Gozna.
16 — Zinoaga Rosie. 17 — Prigoana. 18 — Podul Molivisului. 19 — Taul Zinogutii. 20 — Muntinul Mic. 21 — Ucea—Corabia,
22 —— Puha. 23 -- Pidureni-—Top. 24 — Rasca.
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Reprezentarea esenjelor lemnoase in

stajiunile cu

eiirpinete subatlantice semnificative din Romadnia

Tabel 2

Carpi-

Alt. Statiunea Adéane. Picea Pin}us Abies agus s BetulaAlnus Quercus Tilia Ulmus Acer Q.M. Salix Corylus
(ms.m) em) (%) (0l (%) (%) (e (%) () (%) (%) (%) (%) (%) (%) (%)
5 Techirghiol 565 2,50 23,00 0,50 10,00 20,00 1,50 3,50 23,00 4,50 1,00 400 37,00 200 6,50
110 Craiovita 45 1,00 3,60 0,50 25,00 10,00 3,00 3,00 39,00 1,00 1,00 0,00 41,00 12,00 7,00
440 Tacul lui Dionisie 30 0,66 0,66 6.66 20,00 28,00 19,33 18,66 1,33 0,66 0,00 0,00 200 4,00 333
460 Padureni-Top 175 4,00 0,66 1,33 2466 2333 066 533 31,33 066 1,33 1,33 3466 533 2,00
700 Preluca Tiganului 70 2,00 066 000 7066 933 200 7,33 4,00 000 266 000 666 066 066
740 Silicea I1 120 3,90 000 0,00 7240 1533 1,90 0,00 1,20 066 166 000 340 250 440
880 Pilugani II 155 54,66 990 066 1660 9,90 1,33 590 0,66 0,00 000 000 066 066 240
900 Bisoca-L. muschi 225 0,00 2,00 400 66,00 1333 400 266 466 000 066 000 533 200 333
900 Rut II 80 18,66 066 466 40,00 1400 466 6,66 10,66 0,00 000 000 1066 000 133
1000 Iezeru Mare 420 533 0,00 0,00 72,00 10,00 066 800 266 066 066 000 4,00 0,00 400
1017 Comandiu 330 30,66 198 066 5082 1320 000 066 066 0,00 000 066 1,33 000 264
1020 Rasgca 130 32,50 3,30 16,00 27,20 12,00 4,70 2,00 066,133 066 0,00 266 000 4,00
1050 Molivis 130 14,66 3,30 9,33 44,00 20,00 066 1,33 533 066 000 066 666 000 066
1050 Mohos II 150 7,33 066 1,33 69,33 14,00 200 4,66 000,000 000 000 000 066 200
1240 Mluha 390  3L00 2,60 28,30 2240 13,20 0,00 0,60 060 000 060 000 1,20 000 066
1382 Sub Gozna I 75 4,00 1,33 12,73 60,07 12,06 0,67 0,00 335 067 337 000 739 183 266
1388 Zinoaga Rogie ITI 105 17,42 5,36 10,72 27,47 1876 0,00 6,03 200 871 066 0,00 11,37, 3,35 10,05
1350 Prigoana 1 135 54,00 0,00 14,00 20,66 933 0,060 000 066 066 000 000 1,33 0,66 200
1600 Podul Molivisului 140 2833 0,66 18,10 33,70 960 180 3,60 1,80 000 120 000 3007066 066
1840 Taul Zanoguta 85 30,78 21,34 2,02 22,24 1056 1,34 3,61 0853067 (20 000 272 067 0,44
1800 Tiul Intre Brazi 130 38,86 2680 990 7,26 11,26 0,00 1,34 134 134 134 0,00 402 067 5,36
2000 Muntinul Mic 140 70,00 10,00 1,33 1,33 10,060 0,66 200 200 266 000 000 466 0,00 2,00
2000 Ucea-Corabia 75 21,33 2,33 14,00 27,33 1533 2,00 12,00 2,00 200 066 000 466 0,00 2,00
2170 Puha 0 23,56 3,34 10,98 3266 10,66 058 881 526 1,36 1,25 0,00 807 094 220
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L



18 B. DIACONEASA, S. FARCAS

structurile silvestre din prima parte a Subborealului, iar acolo unde
apar peste aceste limite procentuale, amintesc de spectre polinice mai
tardive, conservate dupi prima maxima absoluta a carpinetelor, cind
deja fagetele se instalau, tot mai mult, in arealul carpinetelor.

Lipsa polenului de fag si brad in spectrele polinice ale unor mlas-
tini de altitudini ridicate (de ex. Molivis — Mtii. Fagarasului, versantul
sudic; Ucea-Corabia -—— Mtii. Fagdrasului [17], versantul nordic; Taul
Zanogutii — Mtii. Retezatului) reprezinti expresia sinteticd a ,ploilor
polinice* ale padurilor limitrofe, inainte ca arealul carpinetelor sa {i
atins maximul sau, fiind deci mai timpurii. [n sprijinul acestei idei ple-
deazd si procentajele polinice, destul de ridicate, ale stejarisurilor ames-
tecate (7—200/4) si alunului (9,33-—200/), toate amintindu-ne ca etajul
carpinetelor, ce se contura in spatiul carpatic romdnesc, intre molidi-
suri si stejarisurile amestecate, nu era inca desavarsit [20].

La nord de paralela 47°, cdrpinetele au valori procentuale maxime
mult mai scazute (1300 la Preluca Tiganului) [33] si probabil mai tar-
dive, decat cele inregistrate la sud de aceasta (ex. Salicea = 78,500/;
Taul fara fund +460,660,; Mohos-Tusnad = 619/; Lacul Iui Dionisie
+65,330/), intdrin:iu-ne convingerea ca in partile sud-sud-estice ele au
fost mai timpurii si mai extinse, atit ca durati cat si ca spatiu; aceasta
realitate fitoistorica a fost anticipati de Pop [34, 35] si recent con-
firmata prin datari C!" [27]. Prezenta padurilor de carpen este necon-
firmata polen-analitic in bazinele Gheorghieni [43] si Ciuc [39].

In extremitatea sudici a Carpatilor Occidentali (ex. Mtii. Semenic)
si In vestul Carpatilor Meridionali (ex. Mtii. Tarcu, Godeanu si Cernei),
afirmarea carpinetelor nu apare asa de evidenti ca in Carpatii Meri-
dionali si Muntii Apuseni, ldsdndu-ne impresia c¢a migrarea lor s-a facut
de la sud, sud-est, spre nord, nord-vest in Bazinul transilvan. Nu este
exclus ca migrarea carpinetelor de varstd boreal-atlantica, din sud-estul
Romaniei, sd se fi desfasurat tot pe ruta nord, nord-vesticd, la inceput
la exteriorul arcului carpatic, apoi si in interiorul lui.

Etajul carpinetelor a fost cu mult mai extins pe altitudine, nu asa
cum s-a crezut, ,ca o fasie ingustd® [34, 35]. Rezultatele polen-analitice
Inregistrate In mlastinile de turbd cuibarite la altitudini diferite (ex.
T&aul fara fund, Lacul lui Dionisie, Silicea, Rut, Mohos-Tusnad, Ucea-
Corabia etc.) confirma afirmatia noastra.

Pentru a intelege mai exact cat au fost de extinse spatial si tem-
poral cdrpinetele subboreale pe teritoriul Romaniei, considerdm ca este
necesar sa amintim si faptul cd spectrele polinice actuale, obtinute din
sinuziile muscinale recente, ca statiuni multianuale de captare si con-
servare a ploilor polinice ale vegetatiei in ansamblu, dar mai ales ale
ecosistemelor silvestre, contin putin polen de carpen, oscilant ca valoare
procentuala (0,66—2,660/); in captarile anuale, efectuate de noi, pole-
nul de carpen nu depiaseste 1,330/, din totalul sumei A.P. + N.AP.
(A.P. = ,arborum pollen“; N.A.P. — ,non arborum pollen*). Addugand
la acestea si faptul cd procentajul polinic al fagetelor actuale, In sinu-
ziile muscinale recente de la alt. de =2000 m [15] se inscrie intre 20—
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300/, cifre mai mici decat ale carpinetelor subboreale, iar al molidise-
lor intre 40-—500/,, inseamna cd valorile polinice ale molidiselor si fage-
telor actuale ating 70—80v/, valori aproape egale cu cele inscrise de
molidisele si carpinetele subboreale. Vrand-nevrand, trebuie sa admitem
ca etajul carpinetelor subboreale a fost tot atat, dacid nu si mai extins,
ca cel al fagetelor actuale.

Amintind si realitatea cd, in profile deschise ale multor zacaminte
de turbad se observd doua limite orizontale, bine conturate ca nuanta de
culoare, dar si ca resturi vegetale conservate, este posibil ca cele doua
repere, primul mai profund, la contactul Atlantic-Subboreal, al doilea
mai superficial, la trecerea Subboreal-Subatlantic, si corespunda la doud
pericade climatice, poate mai secetoase, care au determinat stagnarea
procesului turbogenic.

Aceste realitdti paleoclimatice, distantate in timp, sunt de reguld
detectabile, indirect si in mlastinile de turbd din care s-au recoltat probe
cu sonda manuald, fie prin afirmarea brusca a polenului de carpen si re-
ducerea celui de molid, fie, in multe cazuri, ajungandu-se la intretiie-
rea curbelor lor polinice; este cazul intédinit la majoritatea mlastinilor
de turba cercetate palinologic, din etajele montan si subalpin [10, 12, 13],
din Romania. Situatia apare asemdanitoare si in cazul celui de al doilea
reper (Subboreal-Subatlantic), cunoscut sub numele de Grenzhorizont,
numal ca de aceastd datd concurenta, aparcnt de scurtd duratda, aparce
initial intre polenul carpenului si fagului, iar apoi intre cel al fagului
si molidului.

In mlastinile de turba situate la altitudini mai mici (de ex. 400—
800 m.s.n.), competitia sporo-polinica apare la limita Atlantic-Subboreal,
mai ales intre carpen si tei, apoi carpen si stejar, pentru ca la contactul
Subboreal-Subatlantic polenul fagului sa domine, mai intal asupra celui
de carpen, care scade la valori micl (sub 3%/4) si apoi si al stejarului.

Ca urmare a faptului ca cele doud intreruperi, sau incetiniri, in
stratificarea depozitelor turboase, pot fi de lungd duratd, apare posi-
bilitatea ca durata reald a Subborealului si fie mult modificatd, mult
sincopatd, realitati paleostratigrafice care au determinat ca faza moli-
dului si carpenului si apard si sa se stingd exploziv si sd fie socotita,
in mod ireal, de scurtd durata. Din acest motiv, in cele mai multe studii
polen-analitice, carpinetele apar inregistrate cu o singurd maximi in
Subboreal.

In schimb, acolo unde conditiile pedoclimatice au favorizat depu-
nerea neintrerupta a sedimentului turbos, asa cum este cazul unor mlas-
tini din etajul subalpin [15] sau montan [41], precum si in cele de joasa
altitudine [1, 25], care a colmatat lacurile, faza molidului si carpenului
a fost surprinsd sporo-polinic pe intreaga sa durata, fara salturi explo-
zive in etapa de afirmare, sau reduceri drastice in asfintitul ei. In ase-
menea situatii, de-a lungul acestei faze au fost inregistrate mai multe
maxime procentuale ale polenului de carpen.

Astfel, in mlastinile de turba situate in zona subalpind a Muntilor
Fagaras (ex. Ucea-Corabia, 42050 m alt.) [17] unde sunt stocate, sinte-
tic, toate ploile polinice ale ecosistemelor silvestre, care nu au depisit
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probabil, de-a lungul Postglaciarului, altitudinea de 1950 m.s.m., car-
pinetele subboreale au 4 maxime polinice (30, 36, 33,33 si 31%/), intre-
rupte de trei minime (24, 19,33, 149/) in scddere, contemporane cu tot
atatea minime (40, 32,66, 49,33, 41,3304) si maxime (53,33, 58, 72,660/)
ale polenului produs de molidisuri. Insumate, valorile procentuale ale
carpinetelor si molidisurilor inscriu valori de 70—87,33%/;, dominante in
general raméanand molidisurile, desi au fost surprinse si momente fito-
istorice cand ele au avut valori procentuale mai mici (432,660/) decat
carpinetele (360/).

La Mohos-Tusnad {41], la altitudinea de —+1050 m.s.m., in plina
zond montana, carpinetele sunt codificate sporo-polinic prin trei maxime
(55, 57,33, 60v/,) si doud minime (45, 4104), in alternantd cu trei mi-
nime (29,33, 30, 19,3304) si doud maxime (35,33, 34¢/) ale molidisurilor.
La aceastd altitudine, carpinetele devin dominante sporo-polinic asupra
molidisurilor, indiferent de maxima sau minima lor rispandire subbo-
reala si au valori aproape duble, comparativ cu cele inregistrate in mlas-
tinile din etajul subalpin.

Acecasta realitate fitoistoricd o considerdm obiectiva, deocarece in
mlastinile de pe platoul Praid-Dealu-Sovata (alt. 900 m.sm.), Cio-
banu [11] si mai recent Buz [7] au surprins aproximativ aceleasi va-
lori; insumate, valorile procentuale ale cdrpinetelor si molidisurilor ating
756—87¢/%, numai cd molidisurile subboreale, deja la limita lor infe-
rioard, au fost substantial dispersate de carpinete la limita lor su-
perioara.

Situatia este asemandtoare si in cazul mlastinilor de joasa altitu-
dine (de ex. Taul fard fund —440 m.ss.m.) [25], cu deosebirea cd aici
valorile procentuale ale polenului de carpen sunt de asemenea ridicate,
atdt pentru maxime (52, 53,33, 61,33, 55,330/), cat si minime (45,33, 16,
43,33%/), insd antagonice de astd datd cu minimele (9,33, 18, 13,33t/)
si maximele (17,33, 41,33, 260/) stejarisurilor amestecate; la aceasta al-
titudine, cu toatd suprareprezentarea polenului de anin (Alnus 15—
22%/p), apare evidentd concurenta dintre stejarisurile amestecate si car-
pinetele subboreale, sugerdnd ideca ci limita inferioard a carpinetelor a
fost mult mai coboratd, insd permanent dispersati de stejarisurile
amestecate, mai ales pe versantii insoriti ai reliefului invalurit caracte-
ristic Campiei Transilvaniei. Desi efectul local al suprareprezentirii po-
lenului de anin (Alnus 15—220/4) denatureaza partial realitatea fitois-
torica, si in acest caz, insumate, valorile procentuale ale ciarpinetelor si steja-
risurilor amestecate totalizeazd valori oscilante, intre 57,33 si 71,33%,. Si-
tuatia este asemdnatoare si dacd ne referim la studiul palinclogic al
sedimentelor organo-minerale din Lacul lui Dionisie — Avrig [1], si-
tuat la aceeasi altitudine, dar la poalele Muntilor Fagéaras.

La altitudinea de +740 m.s.m., cum este cazul complexului mlis-
tinos de la Silicea, jud. Cluj, ploile polinice ale pddurilor de carpen
ating 76,50—78,500/, [35] sau chiar depidsesc 8004 [4], cu nesemnifica-
tive variatii procentuale. Cu toate c¢i la Silicea s-au inregistrat cele
maj ridicate procentaje polinice ale pddurilor de carpen din Subboreal,
avem convingerea cd istoria cdrpinetelor de aici este incompletd, nu a

b
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fost surprinsd in totalitatea ei, ludnd ca reper explozia valoricd a pole-
nului de fag (10,70 — 72,4004) simultan cu reducerea drastica
(69,1004, — 15,300/4) a celui de carpen [35], pe o grosime a sedimentu-
lui turbos de numai 15 cm (120135 cm, profil II). Aceasta fiind rea-
litatea fitoistorica, trebuie si admitem c& si aici, ca si in alte nume-
roase zdcaminte turboase, nu au fost surprinse, in totalitatea lor, maxi-
mele si minimele procentuale ale carpinetelor subboreale.

Aceasta altitudine este considerata de noi ca media altitudinala a
carpinetelor subboreale, care au stapanit intregul spatiu cuprins intre
400 si 1050 m altitudine, nu asa cum s-a crezut, ca o ,fasie ingusta de
carpinete pure* [35], sau ca o ,puternicd fasie de carpinete” la altitu-
dinea de 600—800 m.s.m. [38]. Este destul de probabil, ca la altitudinea
de *£1050 m, in functie de aspectele geomorfologice si climatice, sa fi
existat o larga zond, franjurati, de penetrare directd intre molidisuri
si cirpinete in Subboreal, asa cum s-au petrecut realititile fitoistorice
st intre stejarisurile amestecate si molidisuri, in subfaza ulmului, din
faza molidului cu stejaris amestecat si alun, incadrata de noi in Boreal,
si, partial, in subfaza alunului a aceleiasi farze silvestre, din prima parte
a Atlanticului.

Aceasta fasie de penetrare a fost, apoi, ocupatd de molidisuri in
Atlanticul mijlociu, cand s-a desavarsit cel mai vast areal, altitudinal,
al acestora in Postglaciar. Este perioada subfazei molidului, cu care se
incheie timpul maximei calduri postglaciare (Boreal-Atlantic). Pe ma-
surd ce climatul subboreal se instala, a fost favorizatd extinderea pa-
durilor de carpen, zona de penetrare fiind ocupatd mai ales de carpi-
nete, molidisurile retragindu-si arealul lor spre inaltimi mai mari. O
situatie asemandtoare considerim ca s-a petrecut si la limita inferioara
a carpinetelor (400 m.s.m.), numai ci, de astd datd, larga zona fran-
juratd, de intrepidtrundere a fost revendicatd atdat de carpinete, cat si
de stejarisurile amestecate cu care erau direct in contact.

Este posibil ca cele doud extreme altitudinale, de intrepatrundere
directd, a carpinetelor cu molidisurile pe latura lor supericara si cu ste-
jarisurile amestecate pe partea inferioara, sd fi reprezentat zonele sil-
vestre cele mai dinamice si mai putin stabile, unde a penetrat, mai pu-
tin stanjenit, fagul in plin Subboreal. Catre sfirsitul acestuia gi ince-
putul Subatlanticului, fagul dizlocd si apoi elimind, din doud directii,
carpinetele, alcituind cele mai recente asociatii silvesire postglaciare,
fagetele, pe care le cunoastern astizi si cu care s-a definitivat actuala
zonatie silvestra din tara noastra.

Arealul carpinetelor subboreale din vestul Carpatilor Meridionali
[9] prezintd unele particularitati, deosebite de cele cunoscute la exterio-
rul si interiorul arcului carpatic romanesc. In spectrele polinice iden-
tificate de Ciobanu in Mtii. Semenic nu se desprinde o faza tipica,
a molidului cu carpen, asa cum aceasta este cunoscutd in restul Romaé-
niei. Aici polenul carpenului nu depdseste 18/, in timp ce polenul mo-
lidului atinge maximul sdu absolut (--789/). Din acest motiv, autorul
include aceste evenimente fitoistorice in subfaza maximului absolut al
molidului cu carpen, din faza molidului cu alun si stejaris amestecat,
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care ocupa ,cea mai mare parte de boreal, intregul atlantic, subborea-
lul, intrdnd si in subatlantic* [9].

Astazi se stie ca faza molidului cu alun si stejaris amestecat (— faza
molidului cu stejdris amestecat si alun) s-a desfasurat de-a lungul Bo-
real-Atlanticului si este impartita in trei subfaze: a ulmului, a alunului
si a molidului. Interpretdnd aspectele fitoistorice in ideea unicitatii lor
pe intreg teritoriul romanesc, noi admitem cd subfaza creata de Cio-
banu este o realitate si corespunde subfazei molidului care s-a desfi-
surat in Atlantic, iar la inceputul Subborealului s-a Intrerupt, deter-
minand eclipsarea totald a fazei molidului cu carpen in Subborealul din
Banat.

Mai mult, faza fagului care cuprinde restul Subatlanticului pana in
prezent, Ciobanu [9] o imparte in trei subfaze: 1. a bradului; 2. de
concurenta fag-molid-brad, cu maximul absolut al polenului de carpen;
3. a fagului. Subfaza a 2-a o subimparte in 5 etape (a, b, ¢, d, e). Etapa
b, cunoscutd sub numele de etapa fagului-molidului-carpinului-bradului
are, ca trasaturd esentiala, maximul absolut al polenului de carpen
{(24,12v%). Dupd cum spune autorul, aceasta etapd poate fi paralelizata
cu ,faza de molid cu carpen din QOas-Maramures si mai ales din Muntii
Apuseni”, Convingerea autorului a fost ca ,,zona de carpen s-a instalat
in padurile Semenicului“, ceva mai tarziu, in perioada de concurenta
dintre fag, molid, carpen si brad.

Evolutia fitoistorica din M. Semenicului prezentatd de Ciobanu
nu poate fi negatd, in schimb poate fi corectatd ca timp, in sensul ca
etapa cu mult carpen din faza fagului, petrecutd in Subatlantic, nu co-
respunde cu adevarata fazid a carpenului din Oas-Maramures etc., care
s-a desfasurat cu mult inainte, acum 5000-—3000 de ani, ci este contem-
porand cu a doua revenire, subatlanticd, a carpenului, asa cum aceasta
a fost inregistratd in majoritatea mlastinilor de turbd din Romaénia, dar
necomentatd, pe care o vom prezenta pe larg in continuare.

Catre sfarsitul Subborealului si inceputul Subatlanticului, valorile
procentuale ale polenului produs de carpinete scad foarte mult, inscriin-
du-se intre 1,33—4,660/,, in timp ce polenul fagetelor urca la valori cu-
prinse intre 20—75%/, in functie de altitudinea mlastinilor de turba ana-
lizate palinologic. Aceste realitdti polen-analitice, omniprezente pe te-
ritoriul Romaéniei, au dus la concluzia ca, inca din zorile Subatlanticu-
lui, fostul etaj al carpinetelor a fost treptat dispersat si in final ocupat
de fagete, care il stapanesc si astazi.

Pe durata celor aproximativ 3000 de ani, de-a lungul carora se in-
scrie palinologic istoria fagetelor de la interiorul si exteriorul arcului
carpatic roménesc, este surprinsa polen-anaiitic aparitia, precum si par-
ticiparea bradului (Abies) in structurile silvestre.

In toate diagramele polen-analitice identificate in mlastinile de turba
din etajele montan si subalpin, polenul bradului poate inscrie o curbi
maximald, ce variazd intre 20—40¢/, iar in cele din etajul nemoral sau
de campie maxima polenului de brad se situeazd sub 20t/ de reguld
7—15%/y. Indiferent de valoarea maximé absolutd a polenului de brad,
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realitatea palinologica este cd apogeul curbei s-a inscris acum +1500 de
ani. Ca urmare a faptului ca aceastd curbd maximala a bradului s-a
realizat fie prin diminuarea curbei polenului de molid, fie a celui de
fag, istoria fagetelor (= faza fagului din etajul nemoral) a fost impar-
titd in trei subfaze: a molidului-fagului-bradului, petrecuta de-a lungul
afirmarii Subatlanticului, a molidului-bradului-fagului, ce cuprinde Sub-
atlanticul mijlociu si a fagului, care apartine Subatlanticului superior,
pand in actual.

La altitudini mai mici, faza fagului are tot trei subfaze [19], denu-
mite in functie de dominarea polenului fagului sau al stejarului, iar ca
permanent insotitor, cel al carpenului (subfaza stejar-fag-carpen; subfaza
fag-stejar-carpen; subfaza stejar-fag-carpen). In subfaza a doua, consi-
deratd de noi ca rulatd in mileniul I al erei noastre, aproximativ acum
1300—1600 de ani, are loc a doua revenire a carpenului, usor de sesizat
dupd bogdtia polenului de carpen in spectrele polinice, care poate atinge
10—280/. Dupéa grosimea sedimentelor turboase (de ex. 25—45 c¢m) care
au stocat si conservat polenul structurilor silvestre ale acelor vremuri,
estimdm ca noua revenire subatlanticd a carpinetelor a fost de mai
scurta durata (+300 de ani), iar arealul lor a fost cu mult mai restrins
comparativ cu cel din Subboreal.

Procentajele cele mai ridicate, de asta dati, ale carpinetelor (23,33—
280/p) fiind inregistrate, deocamdatd, la altitudinea +450 m.s.m., Incli-
nam sd credem ca a doua revenire a carpenului s-a realizat, probabil,
in zona de largd intrepdtrundere dintre fagete si stejarisuri, mult mai
variatd in asociatii silvestre, mai dinamici si mai instabild sub aspect
fitocenologic; cand variatiile climatice au avut un caracter mai xeric, au
fost mai de durata, inlesnind revenirea carpenului, mai ales in dauna
fagului.

Nu excludem ideea ca actualele querceto-cirpinete, raspandite la
altitudini si mai sciazute, sd reprezinte enclave ale querceto-carpinetelor
mult mai extinse de acum 1500 de ani. De asemenea, nu credem ca s-a
refacut o fasie de carpinete pure intre fagete si stejarisurile amestecate
la interiorul arcului carpatic. Problematica rdmane neclard pentru isto-
ria padurilor de la exteriorul Carpatilor romdénesti, gdndindu-ne ca cele
200/, de carpen de lau Molivis — Mtii. Fégiras, la altitudinea de
1050 m.s.m. [20] pot sugera fie ideea existentei unei largi zone de pe-
netrare a padurilor de amestec, fageto-carpinete, querceto-cirpinete etc.,
fie chiar existenta unor masive cirpinete pure, la altitudini mai joase,
cum este cunoscutd realitatea si astdzi, mai ales de-a lungul vailor, unde
apar carpinete pure in etajul nemoral. In acest caz se cunoaste astazi
cd factorul limitativ pentru fag este inghetul de primavara, care-l eli-
mind total, insa este suportat de carpen. Fenomenul climatic este cu-
noscut astazi sub numele de ,gauri de frig“ [8] si, probabil, s-a mani-
festat mai pronuntat cu 41500 de ani In urma.

In mlastinile de turba situate la altitudini ridicate, mai ales in etajele
montan si subalpin (42000 m.s.m.) [16], valorile polinice procentuale ale
padurilor cu mult carpen din ,cumpdna“ Subatlanticului apar destul
de uniforme (10—150/), insd injumatatite comparativ cu cele de la alti-
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tudini mici, reflectand transportul eolian, multianual, pe distantie lungi,
al mixturii polinice proveniti din toate etajele silvestre definitivate in
Subatlantic.

In incheiere anticipam ca, indirect, revenirea subatlanticid a carpe-
nului schiteazd migrarea postglaciard subatlanticd a bradului in restul
tdrii, pe doud céi: a) calea sud-nord, mai scurtd, de-a lungul Carpatilor
Occidentali, incepidnd din sudul Banatului (ajuns aici mai timpuriu),
pand in nord, atingdnd Muntii Maramuresului; b) calea esticd, mult
mai lunga, urméand traseul Carpotilor Meridionali [3, 14, 15, 42] pand la
Carpatii de Curburd [40], ca ramurd sudicd a Carpatilor Orientali, iar
de aici pe directia sud-sud-est catre nord-nord-vest, de-a lungul Car-
patilor Orientali, pdnd in Muntii Maramuresului.
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PARTICULARITATI ALE EVOLUTIEI VEGETATIEI IN SUD-ESTUL
ROMANIEI, COMPARATIV CU TRANSILVANIA, RELEVATE
PRIN ANALIZE PALINOLOGICE

BALUTA DIACONEASA®* si SORINA FARCASe*

SUMMARY., — Peculiarities of the Evolution of Vegetation in the
South-East of Romania in Comparison with That in Transylvania, as
Revealed by Palynological Analyses, A comparison between two im-
portant regions of Romania, namely Dobrogea and Transylvania, was
accomplished. Phytohistorical data recorded during 70 years of paly-
nological research have emphasised the peculiarities of the evolution
of vegetation in these different regions. Palynological evidence con-
firms the migration of mixed oak on the south-north direction and
the migration of hornbeam especially from the south, south-east to
the north, north-west both outside and inside of the Romardan Car-
pathian chain. Concerning the time of these migrations great diffe-
rences were recorded between the two regions.

Istoria vegetatiei cuaternare, in special tardi- si postglaciare, asa
cum o redau analizele palinologice, este astazi destul de bine cunoscuta
in Romanija; pentru Holocen au fost evidentiate de catre Pop [13] 5
faze silvestre, care acopereau in special istoria padurilor din Transilva-
nia, dar care s-au dovedit apoi ca generale pentru intreaga evolutie a
vegetatiei din tara noastra:

1. Faza pinului (Pinus), consideratd initial ca desfasurati in Pre-
boreal (faza IV dupd Firbas) [11, 12], cuprinde de fapt intregul Tar-
diglaciar (fazele I, II, III dupa Firbas), cu oscilatiile sale stadiale
(Dryas I si III) si cele interstadiale: Bolling (== Dryas Ib) si Allerdd
== faza II dupd Firbas). Se carcterizeaza prin prezenta padurilor de
pin, de la ses la munte, favorizate de un climat rece si aspru. In padurile
de pin se gaseau, in proportii modeste, molidul, mesteacinul, arinul si
salcia.

2. Faza de trecere pin — molid (Pinus — Picea) acopera intregul
Preboreal (faza IV dupa Firbas) si se stinge la inceputul perioadei
calde, Boreal (faza V dupa Firbas). Este o etapa fitoistoricd specifica
tranzitiei de la climatul rece, aspru, la cel cald, al Borealului. Este faza
silvestra usor sesizabila polen-analitic, in mlastinile situate in vecina-
tatea arcului carpatic roménesc si neidentificatd in sud-sud-estul tarii;
padurile de pin incep sd se retragd spre altitudini mai ridicate, lasand
loc padurilor de molid iar, la altitudini mai scdzute, incep sa apara
stejarul, ulmul, teiul, artarul si alunul, in comunitati silvestre de pio-
nierat.

3. Faza molidului cu stejiris amestecat si alun (Picea — Querce-
tum mixtum — Corylus), de la munte, careia i corespunde cronologic

* Universitated Dabes-Bolya:, Catedra de biologie vegetata, 3100 Cluj-Napoca, Romdnie
**nstitutul de Cercetazi Binlogice, 30 Clui-Napoca, Romdnia
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faza stejarisului amestecat, alunului si molidului de pe la munte, careia
ii corespunde cronologic faza stejarisului amestecat, alunului si molidu-
lui de pe dealuri, respectiv faza stejarisurilor amestecate cu alun de la
campie; s-a desfasurat de-a lungul timpului calduros postglaciar, Bo-
real — Atlantic (fazele V, VI si VII Firbas), cand exista deja o etajare
a vegetatiei la noi In tard; ca o reguld generald, carpenul apare, In Ba-
zinul transilvan, spre sfarsitul acestei faze, in a doua parte a Atlanti-
cului, in timp ce fagul si bradul nu vegetau, in acea vreme, In comu-
nitatile silvestre din interiorul si exteriorul arcului carpatic romanesc;
in functie de dominarea unuia sau altuia dintre elementele ce alcatuiau
stejarisele amestecate, cronologic vorbind, se inregistreaza trei subfaze
(subfaza ulmului, subfaza alunului si subfaza molidului), succesiunea
arborilor fiind, la altitudini peste 600 m, ulm — tei — stejar.

4. Faza molidului cu carpen (Picea — Carpinus), specificd evolutiei
vegetatiei de la noi, corespunde cronologic Subborealului (faza VIII dupa
Firbas), maj racoros si mai uscat decat Atlanticul care l-a precedat;
din punctul de vedere al etajarii vegetatiei apare etajul carpinetelor, ce
se interpune intre molidisuri si stejdrisuri; apare acum evidentiat in
spectrele polinice si polenul fagului, inaintea celui al bradului, anun-
tand viitoarele paduri de fag si brad din Subatlantic; acestei faze 1i co-
respunde la campie faza stejarisurilor amestecate ca carpen.

5. Faza molidului — fagului — bradului (Picea — Fagus — Abies)
este ultima faza silvestrd inregistrata in spectrele polinice la altitudini
ridicate, careia ii corespunde faza fagului din zona colinara si faza ste-
jarisurilor amestecate cu fag de la campie; aceastd fuzd s-a desfasurat
de-a lungul Subatlanticului si pind in zilele noastre (fazele IX si X
Firbas), favorizati de climatul mai rece si umed, specific acestei pe-
ricade; in functie de competitia sporo-polinicd inregistrati intre molid,
brad si fag, si aceastd fazd a fost divizata in trei subfaze (molid-fag-
brad, molid-brad-fag, fag-molid-brad), pentru etajele montan si subal-
pin, care sunt diferit notificate la campie, dupd cum ardta Dia-
coneasa [6]: subfaza stejar-fag-carpen, subfaza fag-stejar-carpen si
subfaza stejar-fag-carpen.

Pentru a intelege mai exact particularitatile cvolutiel vegetatiei din
sud-sud-estul Romaniei comparativ cu cea cunoscutd pentru Transilva-
nia, am recurs la o evaluare, aproximativa ca timp, a informatiilor fito-
istorice, asa cum acestea au fost descifrate de palinologii roméani [1, 5,
16}, de-a lungul celor aproximativ 70 de ani de cercetari polen-anali-
tice, intocmind cele trei tabele aldturate, care consideram ca ar repre-
zenta trei momente fitoistorice tardiglaciare (Dryas-ul vechi, Allerdd-ul
si Dryas-ul recent), numerotate in schema Firbas cu I, II, III {1, 12].

Faza pinului in sud-estul Romaniei a fost surprinsda numai la Man-
galia-Herghelie, de Diaconeasa [4], intr-un sediment argilos gros de
25 cm, stratificat In Tardiglaciar, in care s-au inregistrat trei momente
fitoistorice esential diferite polen-analitic.
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Stratul bazal, considerat de noi ca apartinand la Dryas I (Tabel 1),
a conservat polenul padurilor de pin in proportie de —+75,33%/, la care
se adaugd 14,69/ al stejarisului amestecat (stejar 80/, tei 40/, ulm 244
si artar 0,60/4), precum si polenul molidului (4,69/), mesteacanului (3,3%/)
si salciei (204).

Comparand aceste informatii palinologice cu cele din Transilvania
(Fig. 1), apar deosebiri esentiale. In Transilvania, toate spectrele poli-
nice, considerate de noi ca apartinind Dryas-ului I, contin polenul pinu-
lui cu valori foarte ridicate (86,6-—97,30/), insd extrem de scdzute va-
lori ale molidului (1,3—8,9%/), mesteacinului (0,7—4,60/) si salciei, fara
atestarea polen-analitica a altor esente lemnoase. Asemenea realitati
polen-analitice l-au determinat pe Pop [13, 14] sa afirme ca padurile
de pin din Transilvania au fost omniprezente in faza pinului, de la cam-
pie pand in zona montana, insotite doar de molid, mesteacin si salcie.
Spre deosebire de acestea, avem convingerea ci In sud-estul tarii, in
Tardiglaciar, respectiv in Dryas I, au coexistat pinetele si stejarisurile
amestecate ca ecosisteme inchegate, cu deosebirea ca pinetele, azi dis-
parute din Dobrogea, erau de 4—5 ori mai extinse decat stejarisurile
amestecate.

Pentru Transilvania, se abat de la afirmatia lui Pop [13, 14] spec-
trele polinice incadrate In Dryas I de la Taul Zinogutii [17}, unde pi-
netele raman dominante (=+54¢/), insd insotite de molid (+10,60/), mes-
teacan (1 8%), anin (-+14,60/4), salcie (1,39/4) si chiar stejaris amestecat
(stejar 1,3v,, tei 2,60/, ulm 1,39/) cu alun (-5,304). Este unica statiune
din Transilvania care contine in zestrea sa sporo-polinicd polenul steja-
rului, teiului, ulmului si alunului, este drept ca in cantitati foarte mici
{1+ 20/), de-a lungul intregului Tardiglaciar.

In Allerdd (Tabel 2), structura ecosistemelor silvestre din sud-estul
tarii s-a schimbat. In acest interstadiu tardiglaciar, mai bland climatic
decéat cele doud stadii glaciare (Dryas-ul vechi — I si Dryas-ul recent
— III) care-1 delimiteaza, polenul pinetelor scade la =+51,307%, iar cel al
stejarisurilor amestecate creste la +35,3¢/. Este o realitate polen-anali-
ticd ce reflectd o semnificativa extindere a stejarisurilor amestecate, si-
multan cu retragerea, deloc neglijubila, a padurilor de pin si cand mo-
lidul continua sd fie atestat palinologic (£8,60/) in regiuni mai indepar-
tate. In aceasta perioada apare atestat palinologic bradul (40/) si car-
penul (0,660/,), fenomen neintalnit in sedimentele transilvane. Amintim
insd ca In Muntii Semenic Ciobanu [3] gaseste sporadic si cu valori
subunitare polenul bradului, in ultima parte a fazei pinului din Banat.
El considerd ca acest polen a fost adus de vanturi din Mtii. Balcani,
unde bradul vegeta nu prea departe de Muntii Semenicului. Parerea
noastrd este ca aceste spectre polinice care contin polen de brad sunt
mult mai tarzii, conservate probabil in Preboreal.

Luind ca argument cifrele procentuale inregistrate in diversele
spectre polinice ale multor sedimente organo-minerale, situate la diverse
altitudini din Transilvania, inclindim sa credem intr-o restrangere a
arealului padurilor de pin (60,8-—85,30/), sau poate o usoard dispersare
a lor, cauzatd de astd datd de mesteacin (10,7—23,20/), salcie si molid,
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Tabel 3
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Zanoguta

si nu de stejarisurile amestecate, inc-
xistente, dupa opinia noastrd, in Tran-
silvania, in acea perioadd. La Taul Za-
nogutii, stejarul, teiul, ulmul si alunui
sunt notificati in spectrele polinice cu
valori foarte scazute (0,6—1,3%/), fara
ca autorii sa comenteze prezenta sporo-
polinici a acestora. In schimb, consi-
derd ca polenul de molid poate pro-
veni de la exemplare izolate, adapos-
tite prin vaile montane, sau poate si
fi fost transportat de vant din zone mai
indepartate.

In Dryas-ul recent (Tabel 3), pa-
durile din sud-estul Romaéniei apar mai
bogate in pinete (4-640/, polen) si mai
sdrace in stejdrisuri amestecate (+17%
polen), comparativ cu cele din Allerdd,
restabilindu-se o proportie de aproxi-
mativ 4’1, cu ceva mai ridicatd decat
cea cunoscutd pentru Dryas I. Dintre
elementele stejarisurilor amestecate se
pare ca stejarul a fost mai abundent
in fitocenozele ce se constituiau, pe
vremea aceea, sincopatd sub aspect se-
dimentar, polenul sidu oscildnd intre
8—220/;, in timp ce al teiului are ten-
dinta de scadere, iar al ulmului de afir-
mare. Nu este total exclusd ideea ca
asemenea informatii palinologice sa an-
ticipe succesiunea stejar-ulm-tei din
Preborealul din Dobrogea, cu mult ina-
inte de cea cunoscutd la Craiovita [15]
din Boreal.

In Transilvania, Dryas-ul recent
cuprinde numai paduri de pin (82—
95,330 polen), cu diseminatii de molid
(1,33—79/y), mesteacdn (2,2—8,66%/) si
din cind in cand salcie.

Informatiile fitoistorice de la Man-
galia apar ca realitati fitocenologice
tradiglaciare sigure, gandindu-ne cd in
nord-vestul Greciei (Gramousti si Re-
zina) s-au identificat polen-analitic co-
munitati vegetale stepice, dar in sca-
dere, precum si elemente silvestre in
afirmare (la inceput pinul stejarul,
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bradul, salcia, carpenul, apoi alunul, teiul, ulmul, fara fag si molid),
care dateazid de acum cca. 13.000—11.000 de ani, varstd stabilita cu Ci4
[18, 19j. Dupa Willis, cu cca. 10.000 de ani in urmd, in Muntii Pin-
dului apéruseri deja doud etaje silvestre (stejarise si pinete).

Mai mult, in Tardiglaciarul din sud-vestul Bulgariei, Bozilova
[2] semnaleazd in Muntii Rila si Pirin prezenta, in Allerdd, a bradului
si carpenului. Autoarea consideri ca in acesti munti a existat, la acea
vreme, chiar o etajare silvestra a covorului vegetal, din care nu lipseau
nici padurile de fag. Considerdm ca asemenea asociatii silvestre au putut
exista si In alte zone ale Peninsulei Balcanice, cu exceptia teritoriului
din nordul Dunarii.

Existenta pinetelor cu stejarisuri amestecate de la Mangalia repre-
zentand realitati fitoistorice tardiglaciare nord-estice ale Peninsulei Bal-
canice, ramanem la ideea ca in Preboreal, stejarul, ulmul, teiul au ajuns
pe actualul teritoriu, nord-duniarean, al tarii noastre, din sudul Peninsu-
lei Balcanice si nu din vestul Europei, calea vesticd fiind mult mai
lunga.

In climatul preboreal, tot mai bland, in bazinul intracarpatic roma-
nesc, ca unitate geomorfologica central-est-europeand, aceste esente lem-
noase au constituit formatuini insulare de stejarisuri amestecate, fara
structuri fitocenotice suficient conturate, dispersate incid in largul areal
al pinetelor diseminate cu mult molid; protejate de concurenta dintre
molidisurile in formare si pinetele permanent dispersate, stejarisurile
amestecate si-au extins arealul, in defavoarea pinetelor, cu precddere
la campie si pe coline; la munte rolul lor l-au luat molidisurile, care au
obligat pinetele sd se retragad spre culmi mai ridicate (Pinus mugo), sau
pe stancdrii inaccesibile molidului (Pinus sylvestris). Este momentul cind
in Transilvania s-au schitat deja viitoarele etaje silvestre, definitivate
si permanent modificate In Boreal-Atlantic; fenomenul a avut un ca-
racter general si s-a desfdsurat identic pe ambele laturi ale arcului car-
patic roménesc [8].

Informatiile fitoistorice de la Mangalia, din sud-estul Romaniei, sunt
un argument in favoarea ideii ca formatiunile insulare ale stejarisurilor
amestecate se constituisera in Dobrogea de sud (Roménia) cu mult mai
timpuriu, candva in Dryas-ul I, decat in centrul si nordul Romaniei
(Preboreal), alcatuind formatiuni silvestre compacte printre pinetele do-
minante; ele sunt puntea de legatura intre padurile tardiglaciare din
Peninsula Balecanic3 si cele postglaciare din nordul Dunarii.

In sfarsit, rdminem la ideea exprimati de Diaconeasa incd
in 1977 [4], ca prezenta polenului de molid, brad si carpen in sedimen-
tele tardiglaciare de la Mangalia nu trebuie explicatd printr-un transport
aerian de la mare distantd (4400 km), ci mai degraba acesta a ajuns
aici din padurile de pin presarate cu molid, brad si carpen, care exis-
tau, In acele vremuri, in nord-estul Balcanilor, pand aproape in Dobro-
gea.

Privite in ansamblu, spectrele polinice ale intregului sediment ar-
gilos apar cu ceva mai bogate in polenul plantelor ierboase (N.AP. =

3 — Bioloyie nr. 1-2/1993
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== non arborum pollen), deciat in polenul arborilor (A.P. = arborum
pollen). Pe litoralul roménesc al Marii Negre, in Tardiglaciar — Prebo-
real, exista deci o vegetatie de stepd rece, dominatd de Cyperaceae si
Poaceae, insotite de Chenopodiaceae, Asteraceae, Rosaceae, Polypodia-
ceae, Artemisia etc., in timp ce la altitudini mai ridicate, nu prea inde-
partate, In interjorul Podisului Dobrogean, existau paduri de pin cu
stejarisuri amestecate, al: caror polen a fost transportat de curentii ae-
rieni pand la suprafata lacului Mangalia-Herghelie, unde s-a conservat.

In sud-estul tarii, la Mangalia-Herghelie ne lipsesc informatiile
fitoistorice din climatul de tranzitie (Preborealul), pdnd cidndva in cli-

matul cald postglaciar (Boreal — Atlantic). Informatia are ca argument
deosebirea calitativd si cantitativd a spectrului polinic identificat in
sedimentul de contact argila — turbd, la adincimea de 700 cm, com-

parativ cu cel tardiglaciar; in spectrul polinic al acestui orizont polenul
pinetelor scade brusc, la 22,140/, al stejdrisurilor amestecate creste la
41,330/, al carpenului atinge +11,500, iar cel al fagului, inexistent in
sedimentul tardiglaciar, apare brusc si cu o valoare de 7¢/.

Regretam lipsa acestor informatii fitoistorice, de tranzitie, deoarece
nu avem termeni de comparatie cu faza de tranzitie pin-molid carac-
teristica fitoistoriei Transilvaniei. Raméanem la ideea c¢d in Preborealul
din sud-estul tarii molidul nu a participat la destrdmarea pinetelor, ci,
mai sigur, vitalitatea diverselor specii de Quercus, favorizate de noul
climat tot mai bland, de tranzitie, a cauzat disparitia acestora, alcatuind
felurite asociatii de stejarisuri amestecate, in care a fost posibild o par-
ticipare, tot mai agresiva, a carpenului, la inceputul climatului cald post-
glaciar, pentru ca in Boreal-Atlantic sd se constituie querceto-carpine-
tele dominante, evidentiate palinologic si mai expresiv la Techirghiol
[8], la cca. 25 km nord de Mangalia, prin cele 4840/ de polen (valoare
calculatd la AP, sau 4510/ (valoare calculatd la SAP. + EN.AP).

Prezenta acestor querceto-carpinete in Postglaciarul timpuriu (Bo-
real-Atlantic) rimane un punct de referinta pentru istoria padurilor din
tara noastra, indicind probabil afirmarea carpenului cu mult maj tim-
purie aici, in sud-estul Romaniei, comparativ cu restul tarii.

Luand ca puncte de reper cercetarile palinologice efectuate de Fi-
lipovitch [10] in nord-vestul Bulgariei, sau de Filipova in nord-
estul Bulgariei [9], toate verificate prin datari C!'% problema carpenului
in Dobrogea apare bine conturatd: in Dobrogea, padurile cu carpen sunt
mult mai vechi decdt cele din Bazinul Transilvaniei si Carpatii Meri-
dionali, iar arealul querceto-ciarpinetelor s-a extins, probabil, simultan
cu retragerea padurilor de pin, din amurgul Tardiglaciarului.

Opinia noastra este ca padurile cu mult carpen au ajuns in nordul
Dunarii mai usor prin vest-nord-vestul Dobrogei, decat pe directia Pla-
ninelor — Muntii Banatului si au migrat pe directia sud — sud-
est — mord — nord-vest, atit la exteriorul cat si la interiorul arcului
carpatic romanesc. )

In sprijinul acestei afirmatii stau inregistrdrile din Bulgaria, frag-
mentarea probabild a fazei carpenului evidentiatd in Muntii Semenicu-
lui (Banat), aparitia mai timpurie si de duratd a carpinetelor in sud-
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estul Carpatilor Meridionali si Bazinuluj transilvan, comparativ cu cele
din nord — nord-vestul Carpatilor Orientali.

In contextul aceleiasi idei consideram ca faza stejarisului cu teise si
carpen identificatd de Pop [15] la campie si considerata ca fiind con-
temporana cu faza molidului cu carpen din etajul montan, poate fi, ca
timp, mai timpurie; dupa rezultatele noastre palinologice de la Techir-
ghiol, aceasta fazd silvestrda ar putea acoperi cea mai mare parte a cli-
matului atlantic si inceputul Subborealului. Asemenea paduri de stejari-
suri bogate in teise le-am incadrat, mai recent, Atlanticului {7].

Identificarea polenului de fag la Craiovita [15] inca la sfarsitul
tazei stejarisului mixt cu alun, dupa apogeul alunului, nu este interpre-
tuta de autor ca un fenomen fitoistoric normal, ci cauzati de o infectie
de contact cu material mai recent. Noi credem ca acest polen de fag a
ajuns sa fie conservat la Craiovita, fiind adus de vanturi din regiuni si-
tuate la sud de Dundre, unde Bozilova [2] il semnaleaza in Allerod
in Muntii Pind si Rila, alcatuind chiar un etaj propriu, iar Filipova
[9] confirmd cu C'' prezenta lui mai tarzie, acum 7000 de ani, in nord-
estul Bulgariel, nu departe de Mangalia si Techirghiol, din sud-estul
tarii noastre, unde noi l-am inregistrat cu --d94%.

Existenta polenului de fag in sedimente organo-mineraic depuse in
Boreal — Atlantic, in Dobrogea, are o semnificatie fitoistorica deosebita,
cunoscandu-se faptul ci, in depozitele de turba din Carpatii sud-estici,
Bazinul transilvan etc., el apare atestat palinologic mult mai tirziu, in a
doua parte a Subborealului, cu o intarziere de minimum 4000 de ani.

Desi existd decalaje mari, ca timp, intre constituirea stejarisurilor
amestecate, Imbogdtite mai intdi cu «carpen, apoi cu fag si brad, in sud-
estul Romaniei, comparativ cu Bazinul transilvan, ca parte centrala a
Romaniei, totusi istoria padurilor din tara noastrd se caracterizeaza prin-
tr-o unitate, in succesiunea postglaciard completd, si anume: stejarisurile
amestecate (Quercus, Ulmus, Tilia, Acer) ating apogeul arealului lor in
pericada caldi, Boreal — Atlantic; padurile de carpen, cu tot avansul
lor, ca timp, in sud-estul tarii, ating maxima lor raspandire in Subbo-
real, pe intreg teritoriul romanesc; fagetele, cu mult mai timpurii In
sud-estul tarii, ocupd arcalul lor cel mai extins in Subatlantic, in toats
Romdnia.

Accasta este ,varianta est-carputicd « padurilor din  Romdnia®
in contextul general al istoriei padurilor din centrul Europei, de-a lun-
gul careia, indiferent de unde privim fitoistoric, fie de la campie spre
etajul alpin, fie invers, se pot descifra polen-analitic toate subfazele sil-
vestre potglaciare, cu particularitatile lor altitudinale.
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NEMATODE COMMUNITIES FROM SOME TRANSYLVANIAN
SALT-AFFECTED AREAS (ROMANIA). FIRST ECOLOGICAL
EVALUATIONS

MARCEL CIOBANU* and IVLIANA POPOVICI*

SUMMARY. — Preliminary data on soil nematode communities from
three Transylvanian salt-affected areas (Badile Turda, Ocna Sibiului
and Cojocna) are presented. Diversity of the nematode communities
in these soils was found to be relatively low (56 taxa). The occurrence
of certain taxa and their abundance could be influenced by salt
content and plant cover composition acting together. The lowest
number of taxa and the simplest trophical structure were recorded
in the nematode communities from the soil with the highest salt
content. Trophic diversity increased in the areas with lower salinity
and fully covered by vegetation. The preference of bacterial feed-
ing nematodes for these hiotopes was noted. Changes in the MI and
PPI values reflect the influence of specific environmental conditions.

The salt-affected areas represent particular biotopes. They are cha-
racterized by specific soils, better known as halomorphic soils, with high
content of salts (mainly NaCl, Na,SO;, MgCl,, MgS0;). They are gene-
rally wet, absorbing the water quickly and are not ventilated. All these
factors act together on vegetation and soil fauna development in such
isolated (local) habitats. The consequence is the adaptation of organisms
to the salted environment as halotolerant plants and animals. The plant
and animal communities react to high salt concentration through chan-
ges in their parameters.

The soil nematodes ure important components of all ecosystems
(regarding their density and diversity, they are surpassed only by the
microorganisms); they can be used as models and indicators to asses
the quality of ecosystems [2, 4, 5].

Our present study of soil nematode communities, carried out
between 1996 and 1998, aimed to identify the specific and trophic
structure of the nematode fauna from some Romanian inland salt-af-
fected areas in correlation with soil type and vegetation.

Site description. Threc sult-affected areas, namely Baile Turda, Ocna Si-
biului and Cojocna, located in Transylvania, were investigated. They are si-
tuated on salt-bearing rocks placed at a very low depth.

The areas have small surfaces (about 10—25 ha) and appear as “inland
salt-affected islands” in the field:

1. Baile Turda situated in the so-called Transylvanian Plain at 330 m al-

titude; 3 sampling sites, noted:

— Turda I (soil type — solonchak, covered by Sealicornia curoptca, pH 8.5);

* Biological Research Institute, 54060 Clui-Napoca, Romania
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— Turda II (soil type -— solonetz, vegetated by Festuca pseudovinag and
Artemisia maritima, pH 8.3);
Turda II1 (soil type — solonetz with a vegetation consisting of . mari-

tima and Thymus marschallianus, pH 8.1);

2. Baile Ocna Sibiului located in the Secaselor Plateau at 400 m altitude;
2 sampling sites, noted:

— Ocna Sibiului 1T (soil type — soloth, vegetated by A. maritima and F. pseu-
dovina, pH 6.0):

— QOcna Sibiului II (s0il type -—— soloth, covered by F. pseudovina, pH 5.9);

3. Cojocna situated in the Transyvlvania Plain at 335 m altitude; 2 sampling
sites, noted:

— Cojocna 1 (soil type — solonetz, vegetated by, A. maritima and Statice
ymelini, pH 8,0);
— Cojocna I1 (soil type — solonetz, vegetated by Puccincliia limosa, pH 7.9).

Material and methods. Soil sampling was made during the summer of 1996,
with an open corer of 15 cm in length and 22 cm in diameter. Seven samples,
each composed of fifteen cores, were collected from 10 X 10 m plots for each
sampling site. Nematodes were extracted by centrifugation method [3], fixed
and preserved in 4% formaldehyde solution.

All nematodes were identified on mass slides to family and genus level
[1] and to trophic level [6], when there were less than 100 individuals in the
sample, At least 150 individuals were mounted and identified for the samples
with more than 150 nematodes.

Microsoft Excel and Biodiv computed programs were usecd for data analysis.

Results and discussion. The structure of nematode communities
from salt-affected areas includes 56 taxa (51 genera, 5 taxa of higher
rank) (Table 1). Most of the nematodes belong to bacterial feeding (21
taxa) and plant feeding (12 taxa) groups.

Table 1
Dominanee of nematode taxa (D7) from some Transylvanian salt —
affected areas
Sampling sites
Turda Ocna Sibiu Cojocna

cp value Taxa I 11 1081 I 1T I 11
2 Adcrobeles 33.8 33.8 3.6 12.6
2 dcrobeloides 0.4 0.4 3.6 0.6 0.5
2 dglenchus 0.7 0.7 2.5 0.6
4 Alaimus 0.4 0.4 0.6
3 Amplimerlinius 1.2 1.0
2 Anaplectus 0.5 1.2
2 A phelenchoides 1.1 1.8 1.8 1.0 0.6 2.0 1.5

aehus 0.7 0.7 3.6 0.6 L5 L5
5 1 porcelaimellus 3.7 3.7 3.6 2.4 0.5 1.5
2 A prutides 1.5
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Table 1 (continued)

Sampling sites

Turda Ocna Sibiu Cojocna
cp value Taxa 1 1Y II1 1 1 I 11
3 Belonolaimidas 111 0.4 0.4 25.4 38.9 5.9 3.1
2 Bleodovus 8.1 8.1
1 Bunonema 0.6
2 Cephalobidae 1.5 1.5 18 2.9 3.1
2 Cephalobus 1.0 1.2 0.5
2 Cervidellus (0.4 0.4
2 Chiloplacus 0.4 0.4 1.0 2.4
3 Chromadorida 4.5
2 Coslenchus 0.6 0.5
3 Criconemella U.5 2.4 0.5
4 Discoluimauts 0.4 0.4
2 Diylenchus 0.6
4 Dorylaimellus 0.5
4 Dorylaimoides 0.5
4 Fcumenicus 0.7 0.7 0.5
4 ISnchodelus 26 2.6
4 Ispidorvlaimus 0.4 0.4
2 LEucephalobus 1.5 1.5 0.5 1.2 2.0
4 Ludorylaimus 9.6 9.6 0.5 0.6 0.5
I Eumonhysteva
2 Filenchus 11.1 3.3 3.3 1.5 9.0 62.3 7.7
I Geamonlivstera 0.4 0.4 1.0 0.6 1.5
2 Heterocephalobus 0.7 0.7 0.5 0.5
4 Leptonchidae 0.6
4 Mesodorviaimus 1.5 1.5 2.5 13.8
4 Mylonchulus 1.1 1.1
4 Nygolaimus 0.4 0.4 0.6 1.5 0.0
1 Panagrolaimus 66.7 0.6 16.9
2 Paraphelenchus 0.5
2 Parvatylenchus 1.1 1.1 1.2 0.5
2 Plectus 0.5 0.6 1.5 41.5
3 Pratylenchus 2.5 7.7
4 Prionchulus 0.5
3 Prismatolaimus 0.7 0.7 26.4 10.8 0.5
1 Rhabditidae
3 Rhabdolaimus 11 1.1 0.6
3 Rotylenchus 4.4 4.4 2.5 3.9
2 Seinura
2 Teratocephalus 15.2 3.0
4 Tripyla 0.5
4 Tripylina 0.5
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Table 1 (continued)

Sampling sites

) Turda Ocna Sibiu Cojocna

cp value Taxa i 11 111 I II I II
4 Dvlencholaimus 1.2 0.5
2 Tylenchidae 0.7 0.7 0.6
4 Talenchiolaimellus 16.5 16.5 2.5
2 Avlenchus 0.7 0.7 0.5
2 Twlocephalus 0.5

Total taxa/site 4 31 31 26 31 28 12

The dominant nematode taxa differ according to the sites. In Turda
I there are only 4 taxa present, all eudominant (Aphelenchoides, Belono-
laimidae, Filenchus and Panagrolaimus). The genus Panagrolaimus had
the highest dominance value (66.7¢/4). This low number of taxa could
be explained by the very high salt content of the solonchak covered
only by one extreme halophilic plant, Salicornia europaea. The nema-
tode communities comprised 31 taxa in the sites Turda II and Turda
III, developed on solonetz, with a denser herb layer as compared to
solonchak soil. The genera Acrobeles (bacterial feeding) and Tylencho-
laimellus (omnivore) have high dominance values.

A different structure of nematode communities is found in Ocna
Sibiului (Ocna Sibiului I, II). Here, the differences in the community
structure between these two sampling sites, with distinct herb layers,
are obvious. The genera Prismatolaimus and Teratocephalus (bacterial
feeding) and nematodes belonging to the family Belonolaimidae (plant
feeding) are eudominant in the samples from Ocna Sibjului I. In Ocna
Sibiului 1I the belonolaims have the highest contribution to the nema-
tode communities, followed by Acrobeles and Prismatolaimus (Table 1).

The genus Filenchus (plant feeding) has the highest value (62.30/)
in Cojocna I, while in Cojocna II, with only 11 taxa present, the eu-
dominant genera are Plectus (41.5%/), Panagroluimus (16.50/), both bac-
terial feeders, und Mesodorylaimus (13.804) as an omnivore,

The trophic structure of the nematode communities is illustrated
in Figs. 1—2. In Turda I and Cojocna II the dominant genera are bac-
terial feeders. Bacterial feeding nematodes represents 2/3 of the whole
population in Turda I (Fig. 1 A), while omnivores and predators are
not present. A more diversified trophic structure is found in Turda 1I
dand IIT (Fig. 1 B and C), where omnivores and predators are present,
as compared to that from Turda L

Bacterial feeding nematodes, known as first colonizers (r-stratc-
gists’), are characterized by: short life-cycle, high colonization ability,
high tolerance to stress, large number of small eggs, high fluctuations
in population densities; they usually live in ephemeral habitats [2].
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Their dominance in such particular sites could be explained by these
characteristics.

The trophic structure of the nemutode communities showed many
similarities between sampling sites from Turda (II, III) and Cojocna (I,
II). Plant feeding nematodes are dominant in all four sampling sites
(Fig. 1 B, C and Fig. 2 C, D). However, there are differences concerning
omnivorous nematodes, better represented in the samples from Turda
as compared to those from Cojocna. The bacterial feeding nematodes
are dominant in the samples from Ocna Sibiului I (Fig. 2 A), but they
have a lower dominance in Ocna Sibiului II, where the percentuge of
the plant feedmg; nematodes increased (Fig. 2 B).

Changes in Maturity Index (MI) and Plant Parasitic Index (PPI)
{2] are illustrated in Fig. 3. The highest values of MI are found for
the communities developed in salt-affected soils from Turda II and III.
The lowest value, found in the samples from Turda 1, could be a conse-
quence of a high content of NaCl in soil. PPI value is maximum in
Turda II, the lowest value being estimated for the communities from
Cojocna L

A possible relationship between soil humidity and nematode abun-
dance could be established (Fig. 4). A relative high soil water content
accompanied by a high soil salt content was found in Turda I, where
the lowest nematode density was detected. Generally, in solonetz and
soloth soils the size of the nematode populations is favoured by the soil
humidity and by the high degree of herb layer coverage.

Conclusions. 1. A relatively low diversity of the taxa of soil nema-
tode communities (56 taxa) is found in three different salt-affected
areas from Transylvania.
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Fig: 8. Changes in Maturity Index (MI) and Plant Pavasitic Index (PPI) of the nematode
communities from some Transylvanian salt— affected areas.
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2. The occurrence of certain taxa and their abundance in some sites
is influenced by salt content and plant cover composition acting to-
gether.

3. The trophic structure is less diversified in the sampling site
with high concentration of NaCl and poorly developed vegetation (Tur-
da I). The trophic structure becomes more diverse in the areas where
the salinity is lower and the herb plants fully cover the soil. The pre-
ference of bacterial feeders for these biotopes is noted.

4. Changes in the MI and PPI values reflect the action of envi-
ronmental conditions (salt content and herb layer coverage) on the ne-
matode communities.
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DOUA NOI SPECII DE DIPLOPODE DIN NORDUL ROMANIEI
(GLOMERIDA — CHORDEUMATIDA)

DEEIA CRISAN* si TRAIAN CEUCA*

SUMMARY, ~— Two New Diplopod Species from the North of Ro-
mania (Glomerida — Chordeumatida). The two new spe-
cies are Glomeris inexpectata, found in the Polana Stampei area (Su-
ceava county) and Mastigophorophyllon parapenicilligerum, found in
the Plesa Valley (Maramures Mountains).

Glomeris inexpectata n. sp.

Lg. § = 13 mm; lt. = 4 mm. Femela este, ca de obicei, mai mare.
Referitor la culoarea corpului (spatelui), la prima vedere apare o oa-
recare asemanare cu unele forme ale lui Glomeris connexa. Pe fondul
brun, aproape negru, existd patru siruri de pete deschise (albe) dispuse
pe tergitele corpulmi. La cap, ocelii, organul lui Témoésvary si antenele
au aspectele obisnuite. Scutul cervical si bisintergitul au conformatiile
normale, neavand nimic deosebit de semnalat.

Cu toate cd criteriul cel mai sigur pentru determinarea speciilor de
Glomeride este conformatia telopodelor (gonopodelor) de la &, acestea
variind foarte putin [5], dupd cum mentioneazd Maurieés, totusi,
studiate cu atentie, prezintd uneori suficiente diferente pentru identifi-
carea de noi specii {2, 3], cum este si cazul acestei specii.

La & perechea 17-a de picioare este, ca de obicei, formatd doar din
patru articole, ale ciror coxe depdsesc inadltimea prefemurelor (Fig. la).
Perechea 18-a de picioare (Fig. 1b) este si ea redusd {(dar mai dezvoltata
decat precedenta) la numai patru articole, cu despicdtura sincoxitului,
aproximativ in formd de ogiva. Perechea 19-a de picioare (Fig. 1c) sau
telopodele sunt caracteristice. Prefemurul are prelungirea digitiforma
lungi ca si seta de pe virful el. Femurul, mai inalt decat lat, incluzand
(pe fata anterioard) prelungirea e¢i digitiforma scurtd cu seta terminald
lungd, care se suprapune aici pe prelungirea in forma de maciuca. Pe
partea lui posterioard, femurul are o prelungire mediald lata (Fig. 1d)
care acoperd si prelungirea in forma de maciuca. Tibia evident alun-
gitd, nu este previzutd pe partea ei posterioard cu prelungirea falci-
form& obisnuitd si nici cu seta singulard. Tarsul svelt, neobisnuit de
lung este puternic curbat posterior, avind terminal mica seté obisnuita.
Lobul sincoxitului este putin inalt, in schimb prelungirile sale laterale
sunt puternice depdsindu-l1 cu mult si avand varfurile bifurcate. Aceste

prelungiri sunt prevazute, pe laturile lor mediale cu numerosi tepi, re-
lativ lungi.

* Universitatea Babeg-Bolyai, Catedra de zoologie, 3408 Cluj-Napoca, Romadnia



Y¥ig. 1. Glomeris tnexpeclata n. sp.
a — Jumitatea dreaptd a perechii a 17-a de picioare. b — Sincoxitul perechii a 18-a de picioare. ¢ — Jumitatea stingi a perechii
a 19-a de picioare. ¢ — Tibiotarsul perechii a 19-a de picioare, vizut posterior.
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Aceste carcteristici fac ca aceastd noud specie sd se deosebeascid net
de Glomeris connexa cu care pare sd aibd unele afinitati [6].

Provenienta: au fost colectati 1 § + 1 @ de la Poiana Stampei, jud.
Suceava. Leg. L. Olaru in iunie 1995.

Mastigophorophyllon parapenicilligerum n. sp.

Lungimea == 13 mm, iar latimea == 1,7 mm. De culoare bruna-
marmoreand cu expansiunile laterale de pe metazonite de dimensiuni
obisnuite la acest gen. Cele trei perechi de macrochete sunt de dimen-
siuni mijlocii. Ocelii in numar de 9 de fiecare latura a capului. La §
perechile a 3-a la a 7-a de picioare sunt ca de obicei ingrosate. Pere-
chile a 8-a si a 9-a aw cdte o pereche de saculete coxale, iar pe a 9-a
si cornulete coxale.

Gonopodele anterioare sunt asemaindtoare cu cele ale speciei Masti-
gophorophyllon penicilligerum. Se stie ¢d importanfa acestora (in cadrul
familiei si nu numai) este secundard [4]. Telopoditele au doar rolul de
acoperire (protectie), in timp ce cele posterioare au rolul principal de
transferare a lichidului spermatic de la § 1a®. S-ar putea tofusi men-
tiona cd pe fetele anterioare ale acestora (gonopodele anterioare), ex-
crescentele fine dendriforme sunt slab dezvoltate.

Gonopodele posterioare (Fig. 2, CD) sunt caracteristice: ramurile
externe ale acestora sunt relativ lungi, avand in jumatatea lor distala
numeroase bastonase foarte dese. Ramurile interne sunt evident bilo-
bate. Prin aceste doua aspecte [1], aceastd noud specie se aseamana cu
M. penicilligerum Verh. (Fig. 2, AB).

Pentru o mai bunid delimitare intre aceste doud specii, ddm mai jos
o caracterizare, in paralel, a gonopodelor posterioare.
Mastigophorophyllon penicilligerum
-— Ramurile externe sunt lungi

curbate medial (indoite poste-
rior). Fiind previzute, in trei-

M. parapenicilligerum n. sp.

— Ramurile externe sunt evident
mai scurte, curbate medial
avand in jumdtatea lor distald

mea lor distald cu bastonase
foarte dese.

Ramurile interne sunt aproxi-
mativ bilobate: lobii mediali
relativ butucdnosi se prelungesc
distal cu cate o ramurd subtire,
relativ lungd fiind ,,péroasd’”
numai pe marginea mediala.

Ceilalti lobi, situati intre ra-
murile externe si lobii mediali
sunt intim atasati de ramurile
externe si evident foarte apro-
piati de cei mediali. De pe ei

tot bastonase desec.

Ramurile interne sunt evident
bilobate; lobii mediali, apro-
ximativ de formd patratd, au
si el ramurile distale, ceva mai
scurte, fiind ,,pdroase” pe am-
bele laturi.

Ceilalti lobi cuprinsi intre ra-
murile externe gi lobii mediali
sunt separati clar de ramurile
externe si evident si de lobii
mediali printr-o largd excava-



Fig 2.4 si B -~ Mastigophorophyllon penicilligerum Verh. 1899,
A — Gonopodul sting posterior, v3zut anterior. B — Acelasi gonopod, vizut posterior.
C si D — Mastigophorophyllon parapenicilligesum n. sp.
C — Gonopodul sting posterior, vidzut anterior. D — Acelagi gonopod, vizut posterior.
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se desprind cite doi flageli;
unul indreptat distal, iar celd-
lalt indoit medial.

Pe pirtile posterioare ale lo-
bilor cu flageli, existd cite doud
randuri de bastonase dispuse
in formd de pand.

Colectat oin Muntii Rodnei.

tie. De pe el se desprinde doar
cdte un flagel, cel indreptat in
sens distal.

Pe pirtile posterioare ale lobilor
cu cate un flagel, exista numai
cate un rand de bastonase cu
aspect de tepi oblic dispusi.

— (olcetat din Muntii Maramures.

Provenienta: au fost colectati 2 8§ + 1§ in 19-IX-1979 de pe valea
Plesa (afluent al Vaserului) din Muntii Maramuresului.
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INFLUENTA TEMPERATURII ASUPRA CRESTERII,
DEZVOLTARII $I CONSUMULUI DE HRANA LA LARVELE
DE MAMESTRA BRASSICAE %. (LEPIDOPTERA: NOCTUIDAE)
IN CONDITII DE LABORATOR

GHEORGHE STAN*

SUMMARY. — Influence of Temperature on Growth, Development
and Food Consumption by Larvae of Mamestra brassicae L,
(Lepidoptera: Noctuidae) under Laboratory Conditions. Growth
and development of Mamestra brassicae larvae were studied at five
constant temperatures under laboratory conditions. A number of six
instars were recorded. At 30°C, and even at 25°C, a number of seven
instars were registered. The mean ratio value of head capsule widths
in the M. brassicae larval instars was about 1.586 and was correlated
with temperature and age. The increase of temperature within the
range of 10—30°C was correlated with a decrease in larval stage
duration and the highest survival rate was recorded at 20°C. The
lower developmental thermal threshold for M. brassicae larval stage
was 892°C and about 382 degree-days (DD) were necessary for a
complete stage development. The number of DD varied with larval
age and temperature. A linecar function showed a good fitting be-
tween developmental rate of larval stage and temperature, but it is
possible that extension of the temperature range (under 10° and
over 30°C) would have probably resulted in a non-linear develop-
mental curve, as in most of other insects. The relation between log
temperature and developmental rate (reduced to reciprocal units of
development -—— URD) also showed a linearity in the interval of 15—
30°C. Growth rates and efficiencies as well as consumption of the
diet were analysed depending on temperature. A number of eight
parameters were estimated. Their values varied in relation to tempe-
rature. The mean values of the efficiency of conversion of ingested
food into biomass, Ecur (34.57%) and of the efficiency of conversion
of digested food into biomass, Ecup (33.95%) are placed at the level
of the other values recorded for other lepidopteran species.

Obtinerea unor populatii de insecte cu comportament nemodificat,
mai ales la speciile daundtoare sau importante din punct de vedere
economic, in conditiile cresterii de generatii succesive pe diete artifi-
ciale, impune studii detaliate asupra factorilor care influenteaza cres-
terea, dezvoltarea, zborul, hranirea sau reproducerea. Dintre acestia, ro-
lul cel mai important il au temperatura si lumina, factori care la in-
secte, si in special la noctuide, influenteazi activitatea pe doud cai:
a) prin actiunea directi a valorilor extreme sau din exteriorul interva-
lului optim, situatie in care activitatea este prevenitd, diminuatd sau
inlaturatd; b) prin fluctuatii sau combinatii care determind timpul de
activitate si periodicitatea de manifestare [13]. O serie de alti factori
(biotici, dependenti de conditiile ecosistemelor, populationali, climatici
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etc.) au o semnificatie la fel de mare, iar cunoasterea lor poate elucida
mecanismele care stau la baza dezvoltdrii sau a manifestirilor compor-
tamentale.

Lucrarea cuprinde rezultatele obtinute in studiul influentei tem-
peraturii asupra cresterii, dezvoltarii si consumului alimentar la larvele
de M. brassicae pe baza datelor obtinute in studii efectuate pe diferite
generatii apartinand mai multor linii de crestere (suse) aclimatizate in
laboruator.

Material si metode. Origineq liniilor, hrdnirea si conditiile de crestere. Ma-
terialul biologic folosit in experimentari a provenit din liniile de crestere LF (cu
52 generatii;, C si 1. (cu 15 generatii), L.V si V (cu 7 generatii) [15], iar datele
reprezinta rezultatul cercetarilor efectuate in periocada 1989—1995, Cresterea spe-
ciei .Mamestra brassicae s-a facut in conditii controlate de laborator, pe dieta
artificiala cu agar [16]. Conditiile de crestere pentru populatia-sursa au fost: tem-
peratura de 24 + 1°C; fotoperioada de 16:8 ore — lumind: intuneric: umidita-
tea > 70%. Pentru mentinerea heterogenitatii la susele din laborator, pentru unele
linii populatia s-a suplimentat anual cu material biologic din cdmp, provenit din
pupe diapauzate sau prin control dirijat al cresterii (selectia adultilor vigurosi,
ponte mari provenite numai de la femele care au fost fertile, excluderea pupelor
anormale, excluderea primelor si ultimelor emergente). Populatiile de larve au
-provenit din ooplacile constituite din numidr mare de oud, dispuse pe rondele
elecupate din hartia de filtru folositd ca suport pentru ovipozitare in vasele de
imperechere. S-a folosit metoda de crestere in cutii Petri si sistem celular cu
rarire progresiva in functie de varstele larvare [15, 16].

Cresterea si dezvoltarea larvard in functie de tempceratura. S-a folosit un
regim termic constant, fara termopenicada, care a inclus temperaturile de 10,
15, 20, 25 si 30°C. In fiecare varianta (N = minim 500 indivizi) s-au inregistrat
urmdtorii parametri: durata stadiului, mortalitatea si supravietuirea la nivel de
vérste si in faza de prepupd, procentul de impupare, numarul de varste larvare
si variatia raportului de marime al capsulei cefalice.

Studiul cresterii larvare pe vdrste, Fiecare varstd larvard a fost delimitata
de doud ndpAarliri succesive. Latimea capsulei cefalice (in mm) a fost masurata
pentru fiecare varstd. S-a folosit observarea ]a binocular cu ajutorul microme-
trului oculay, Datele sintetizate provin de la un numdr minim de 200 larve pen-
tru fiecare varsta.

Consiemul, utilizarea si conversia hranci. Pentru studiile cantitative asupra consumului
de hrani si evolutia cresterii si dezvoltirii, s-au folosit urmatorii indici caracteristici: rata
relativa de crestere (Rcr) [reprezinta raportul dintre sporul in greutate uscatid (Sgy), estimat
in mg, $i produsul dintre durata de timp (in zile) si biomasa medie; timpul se referi la
durata perioadei de hranire (Dpy), iar biomasa medie Ia media greutitii larvelor (G;) in
perioada de hrinire (estimatd initial si la final); sporul in greutate sau castigul in biomasai,
este diferenta dintre biomasa finali si cea initiali; in conditiile in care s-au ficut experi-
mente cu larve pe virste, pentru a determina rata de crestere (sau de consum) in functie
de varsta larvara, castigul in greutate a fost estimat ca diferenfa dintre greutatea pupei
§i greutatea larvei, la inceputul experimentului (estimirile se exprimd in greutate uscatid)j,
rata relativi de consum (RgoRr) [este raportul dintre cantitatea (mg) de hrani consumati
(Cgy), in greutate uscati si produsul dintre durata de timp (in zile) si biomasa medie (sem-
nificatia duratei de timp este aceeagi ca la rata relativd de crestere)], asimilaia () [repre-
zintd diferenta dintre cantitatea de hrani consumatd (Cgp) §i greutatea uscatd a excremen-
telor (Exgy) raportati la cantitatea de hrani consumatd (Cgyl), eficienta conversiei hranei
ingerate (EcyIy) [exprimd raportul dintre sporul in greutate uscati (Sgy) §i cantitatea de
hrand consumati (Cgy)], eficienja conversiei hranei digerate (Ecmp) [este sporul in greutate
uscatd (Sgy) raportat la diferenta dintre consumul de hrani uscatd (Cgy) §i greutatea uscati
a excrtementelor (Exgy)] [4, 17, 18]. Pentru mdisurarea hranei consumate §i utilizate s-a
folosit tehnica gravimetrici [17]. Iarvele au fost initial cantarite dupd care au fost puse
la uscat (48 ore la 60°G), apoi s-au recAntdrit imediat pentru a stabili procentuad



INFLUENTA TEMPERATURII ASUPRA LARVELOR DE M. BRASSICAE 53

greutatea uscatd. Dieta artificiald im fiecare varianta experimentati a fost de ase-
menea cantdritd initial, iar la sfarsitul expemimentului s-a recantarit. Un cub de
hrana similar si de aceeasi greutate cucel pus  in  hranire s-a cAntdrit atat umed cAtsi
uscat, iar cu hrana ramasa dupd terminarea experimentului s-a procedat in acelasi mod.

Cantitatea de hrand consumata (in greutate uscatd) s-a estimat prin dife-
renta dintre greutatea initiald si greutatea ramasa. Excrementele au fost colec-
tate zilnic sau la intervale de doua zile (separat pe variante) si, dupd ce s-a
sf@rsit perioada de experimentare, s-au uscat si apoi s-au clntarit. Pupele s-au
cantdrit proaspete, apoi s-au uscat si s-au recantdrit pentru a inregistra greuta-
tea finald uscatd. Pentru prepupe s-a procedat in mod similar ca si la larve.
Sporul in greutate (castigul in greutate) a fost estimat ca diferenta dintre greu-
tatea uscata a pupei si greutatea larvei la inceputul experimentului [17].

Prelucrarea datelor. Datele obtinute au fost prelucrate statistic, pentru ana-
liza variatiei fiind folosit Duncan’s New Multiple Range Test, cu transformarea
initiala a sirului de date in log (x+1) [14]. Pragul inferior de dezvoltare (p;) si
numarul de grade-zile (Z°) necesare pentru completarea stadiului larvar (sau la
nive] de varste) s-a estimat cu ajutorul ecuatiei regresiei liniare (Y = a + bX)
a ratei de dezvoltare (Y = 1/d = rg) in functie de temperatura constantd (X)
[5]. Metoda liniara (metoda grade-zile) este cea mai comuna pentru calcularea
ratel de dezvoltare. Numdarul de unitati termice (Z°) = (t — p;)d (¢ = tempe-
ratura constantd; p; = pragul de dezvoltare; d = timpul de dezvoltare in zile)
[3, 101 Pragul inferior (pi) a fost estimat prin metoda interceptarii axei Ox de
catre linia de regresie (2]. Temperatura obtinutd la locul de intersectie cores-
punde ratei de dezvoltare egald cu 0 (rq = 0), sugerat de locul in care linia de
regresie a intersectat pe axa Ox si defineste temperatura sub care nu a mai avut
loc dezvoltarea.

O altd modalitate de analizd a fost relatia dintre temperatura si durata de
dezvoltare (d) sau dintre temperaturd si unitatile reciproce de dezvoltare (URD)
[6]. Aceasta este o modalitate de predictie prin evaluarea proportiei de dezvol-
tare. O unitate URD reprezintd raportul dintre un anume interval al duratei de
dezvoltare si durata de dezvoltare a stadiului (URD = 2/Dg¢; in aceastd situa-
tie noi am folosit un interval de 2 ore). Relatia dintre temperatura si cresterea
larvara, in cadrul diferitelor variante experimentale, a fost apreciatd cu ajuto-
rul coeficientului de corelatie (r).

Pe langd rata relativd de crestere (Rmre) [17], s-a determinat si rata de crestere zilnica
{R¢y) dupid relatia Re, = (log Gt — log Gy)/n (R¢, — rata de crestere ziluicd; Gi - greu-
tatea finald; ; — greutatea initiali; n — numirul de zile intre misuritori).

Rezultate si discutii. Delimitarea wvdrstelor larvare. Datele acestui
studiu reprezintd primele consideratii aprofundate asupra dezvoltarii
larvare la Mamestra brassicae si variatia numadarului de varste depen-
dent de temperaturd, in conditii experimentale controlate. Stadiul de
larva a inregistrat 6—7 varste plus faza de prepupd (Pp). Datele ob-
tinute au confirmat ca numadrul varstelor larvare si durata lor sunt
influentate de temperatura. La temperaturi mai mici de 25°C si o foto-
perioadd de 16 :8 ore, specia a prezentat 6 varste larvare. Lungimea
acestora a fost corelatd cu temperatura, iar la 30°C si partial la 25°C
a fost semnalatd si varsta a VII-a. Prelucrarea datelor aratd ca valoa-
rea raportului de variatie al latimii capsulei cefalice (R¢) intre virste
sucoesive s-a inscris in limite apropiate, atdt ca valoare medie cit si ca
valori individuale la nivelul fiecdrei diete (Tabel 1).

Valorile medii ale raportului de variatie pentru populatii cu 6 si
7 varste larvare s-au dovedit a fi corelate cu valorile regimului termic
experimentat. Astfel, pentru populatii cu 6 varste larvare valorile R,
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Tabel 7

Intervalul de variafie al dimensiunilor capsulel cefalice (mm) in functie
de virsta larvelor speciei Mamestra hrassicae
Crestere in conditii de laborator. Pentru intervalul 15—25°C au fost evidentiate 6 varste.
La 30°C (9,8%,) si ,in méasuri mai mica, la 25°C (4,29) a fost evidentiata si varsta a VII-a

Intervalul de mirime al capsulei cefalice (mm 4 AS) in functie de numirul de varste
necesare pentru dezvoltare completa*

Varsta 6 varste 7 varste
Interval Ry %+ Interval Ry **

1 0,242-0,307 (8 ) 0,243-0,298 (76)

11 0,435--0,551 (92 II/1 — 1,785 0,440 0,549 (94) 1I/I - 1,982
I11 0,788—-0,989 (8 ) I11/11 — 1,720 0,790 0,986 (88) ITI/IT — 1,798
IV 1,371 1,682 (112) IV/III - 1,556 1,302-1,598 (132) IV/III — 1,510
V 2,207 2,685 (164) VIV - 1,534 1,795--2,202 (106) viiv - 1373
AN 3,187 3,985 (122) VIV — 1,669 2,542--3,082 (93) vijv - 1,327
VI 3,144--3,752 (148) VII/VI — 1,126

* Valorile din parantezi reprezintd numarul de larve.
** Vyloarea raportului de variatie al latimii capsulei cefalice fntre varste succesive.

au fost: la 15°C — 1,888; 20°C — 1,785; 25°C — 1,661; 30°C — 1,527,

34°C — 1,412 Pentru populatnle cu 7 virste larvare, valorile R\. au
fost: la 15°C — 1,874; 20°C — 1,778; 25°C — 1362 30°C — 1,501;
34°C — 1,396. Sc constatd cd pentru valori mai mici de 25°C, Valori—

le R, au fost foarte apropiate, iar un decalaj mai mare (la nivel de
medie) s-a inregistrat la regimul termic cu valori ridicate. Indiferent
de numarul de varste inregistrat la nivel populational, pentru primele
frei varste intervalul de variatie a marimii a fost aproape similar, va-
lorile raportului de variatie fiind foarte apropiate (valoarea medie pen-
tru Ry (I—III) = 1,687, iar Ry (I—III) — 1,763). Incepdnd cu varsta
1V, wvariatiile au fost mai pronuntate, dar la nivelul Intregului stadiu
larvar = valorile medii au fost totusi -apropiate (Rvw = ;1,603;
Ry = 1,519).

Temperatura a influentat si durata varstelor larvare, existand di-
ferente semnificative pentru valorile mai mici sau mai mari ale inter-
valului termic analizat (Tabel 2).

Rezultate interesante au fost obtinute si la alte specii de insecte.
Astfel, la Nomophila nearctica (Pyralidae), au fost evidentiate 6 varste,
pentru intervalul de temperaturd cuprins intre 15 si 33°C, iar ldtimea
capsulei cefalice a evoluat intre 0,249 mm (Li) — 1,768 mm (L vi). Rata
de variatie (R,), de la o varsta la alta, a litimii capsulei cefalice la
aceasta specie a fost in medie de 1,54 [10]. Cercetari laborioase arata ca
rata de variafie a latimii capsulei intre varste succesive, la lepidoptere,
este in jur de 1,4 [19]. Valoarea medie ob{inutd pentru M. brassicae
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Tabel 2

Durata perioadei de dezvoltare (zile) a larvelor Mamestra brassieaes,
la nivelul varstelor, in conditille cresterii pe dietd artificiald la 5 temperaturl
constante in conditli de laborater

Intervalul de variatie a fost de 40,5°C

Durata de dezvoltare (X zile - AS) pe varste*

I L I v v Vi

10 1282218l 1484 1,0¢ - — —

15 9,2.004PmP 1020750 g0 138 Rg.1GAMP 789 03M 7 g 9gam 5
20 442057 54.08% 500097 464 1,1°% 43 1,0° 381160 3,1
25 24019 202.05% 281069 304069 35408 42.08P 25
30 2,5-0.2% 20503 22.05° 184029 24404 31106 22

* Aceeasi literd indicd diferente nesemnificative: in cadrul fiecirei varste, in functie de temperaturd (grupul® b
S doey pentru acecasi temperatura, dar intre varste (grupul L M 1, 0, P, T} 1ysNMRT; P = 0,03,

in cercetdrile efectuate pentru acest studiu este de 1,586. Dyar [ci-
tat in 12] a fost primul care in 1890 a aratat ca latimea capsulei cefa-
lice intre varste succesive a crescut cu un, factor constant, la o specie
datd. Diferite combinatii dintre temperaturd si fotopericadd au indicat
prezenta a 5, 6, 7 si 8 varste la Xestia c-nigrum. La 18,5°C si 16 :8
ore (lumind :intuneric) au existat 6 varste si dezvoltarea larvard com-
pletda a durat cca 30 zile. La un regim fotoperiodic de zi scurta (10 : 14),
majoritatea larvelor au prezentat tot 6 véarste, dar durata de dezvoltare
larvard a fost mai mare. Un numdr mic de larve au prezentat 7 si 8
varste, iar o singura larva chiar 9 virste [8]. La Agrotis ipsilon) pen-
tru valorile de temperaturd de 13, 20, 27 si 34°C au existat dominant
7 varste, dar si 6, 8 si chiar 9 varste [1]. Dupad diversi autori citati,
aceastd variatie a numarului a fost dependentid de hrana, umiditate si
temperaturd. Modelul de evolutie al dimensiunilor capsulei cefalice nu
a evidentiat insd existenta unui factor constant al ratei in trecerea suc-
cesivd de la o vardtd la alta. Valoarea medie a fost 1,61, 1,39 si 1,49,
pentru stadiul cu 6, 7 si, respectiv, 8 varste. In plus, la aceastd specie
se remarcad alte doud aspecte: pentru primele 3 varste nu au existat
diferente privind variatia dimensiunilor; in paralel cu cresterea numa-
rului de varste s-a observat si o crestere a marimii larvelor incepind cu
varsta IV. Factorul de variatie a latimii capsulei cefalice la specia
Aproaerema modicella (Gelechiidae) a fost cuprins intre 1,39 si 1,67 [12].
La aceeasi specie un studiu anterior a avut valoarea medie 1,61. La
specia Grapholitha molesta s-au evidentiat 4—5 véarste larvare [11],
constatind cd temperaturile ridicate (30°C) au favorizat aparitia unei
populatii larvare mixte, cu 4 si cu 5 varste. Varsta a V-a a aparut nu-
mai la temperaturile ridicate, la care si dezvoltarea a fost rapida. Pe
de alta parte, varsta a V-a a fost prezentd si atunci. cand dezvoltarea
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Tahel 3

Influenfa temperaturii asupra duratel stadinlvi Jarvar, supravietuirii $i
martaititit Jo specia Mamestra hrassicae, in eanditiile cresterii in
laborator pe dietd artiticiald, D152 --M

Intervatul de variatie pentiu fiecare tomperatwrd a fost de 2-0,5--1°C

Pre 2

Temp. Dwrata stadiwui larvar Larve moarte I;(Op‘:lzx Supravietuire
Q) (x zile L AY) Cy* (%) (%) (%)

10 — — - — -

15 56,344-2,86 3,254 16,45 28,71 54,84

20 30,614-1,17 2,416 5,86 5,97 88,17

25 21,08--0,76 1,822 7,97 7,77 84,26

30 16,28--.0,62 4,168 28,84 12,63 58,55

* Cocticientul de variatie.

larvaré a fost incetinitd, fie de temperaturi scazute, fie de o calitate
slaba o hranei. Referitor la vuriatiile dimensiunilor capsulei cefalice,
la temperaturi de 17,5 si 20°C media latimii a fost similard (corespun-
zator pentru aceeasi varstd), in timp ce la 15°C au fost semnificotiv mai
mici, In jplus, masuritorile au sugerat o litime miai mare a capsulei
imediat dupa naparlire (pentru toate virstele), comparativ cu oricare alt
moment din perioada unei vdrste. La specia Pyrrharctia (Isia) isabella,
timpul de dezvoltare si numarul de varste au crescut in cazul unei foto-
faze mai mari de 14 ore, fotoperioada fiind mai importanta decat tem-
peratura [7].

Cresterea si supravietuirea larvelor in relatie cu temperatura. Pen-
tru stadiul larvar analizat ca o entitate distincetd, rezultatele sunt pre-
zentate in Tabelul 3. In ceea ce priveste influenta temperaturii asupra
stadiului larvar luat ca intreg, pe intervalul studiat, durata stadiului
s-a redus progresiv odatd cu cresterea temperaturii. Un optim a existat
pe intervalul 20—25°C. S-a constatat Insa cd valorile termice de la
marginea intervalului au determinat o crestere a mortalitatii la larve
si pupe si o reducere a ratei de supravietuire, aspecte ilustrate si de
valorile coeficientului de variatie,

Pe intervalul 15—30°C, relatia dintre temperaturd si rata de dez-
voltare (rq; 1/t)a fost in mod eficient analizatd cu ajutorul ecuatiei de
regresie (Tabel 4). Ilustrarea trendului dreptelor de regresie la nivelul
fiecarei virste, comparativ cu evolutia pentru intreg stadiul larvar, pune
in evidenti amplitudinea si modelul particular sau specific al relatiei
intre cei doi parametri. In paralel cu trecerea de la o varsta la alta a
crescut si numdrul de unitati termice cumulate (grade-zile;°Z) necesare
pentru o dezvoltare completd a stadiului larvar, dar valoarea tempe-
raturii pragului inferior de dezvoltare (pi; K) a scdzut, larvele tinere
fiind astfel mult mai sensibile. Pentru intregul stadiu larvar valoarea
pragului termic inferior reprezintd aproximativ o medie a valorilor in-
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Tabel 4

Ecuatiile de regresie ale ratei de dezvoltare a larvelor pe varste
lan Mamestra hrassiecae, in relatie en temperatura (pe
intervaiul 10--25°C)

Varsta Ticuatie de regresien R? WA P
1 Y o= —0,16024 2 0,092X 0,842 38,49 11,4
T1 A == -2 0,12761 - 0,062N 0,886 47,03 10,2
I Y o= -0,08812 4 0,040X 0,924 53,89 9.6
v N o=- --0,02872 4 0,082N 0,908 59,68 9,2
v Y o= - 0,05641 — 0,066X 0.948 81,49 7,4
Vi Y o= - 0,06722 - 0,009X 0,968 100,77 37

Larva Y — —.0,08038 - 0,006X 0,926 38185 8,92

& Nu au fost inregistrate deviatii de la liniaritate (L = 0,05) pentru intervalul termic 15--25°C,
pentru toate varstele i intregul stadiu larvar.

b Numitrul de unitdti termice cumulate (grade-zite).

€ Pragul inferior de dezvoltare.

Tabelul 5
Numiirul de uniti{i termice cumulate (grade-zile) necesare pentru fiecare

virsté a larvelor de Mamestra brassicae la nivelul a 4 valori ale
regimului termie folosit in testirile din lakorator

Valoarea lni Z (grade-zile) pentru 4 regimuri termice

Varsta experimentate
larvara
10°C 15°C 20°C 25°C Media
I 13,31 38,91 64,51 37,26 38,49
1T 19,14 47,29 75,44 46,32 47,05
III 26,75 53,50 80,50 54,84 53,89
v 35,92 59,93 83,94 58,94 59,68
AY 62 52 83,27 102,02 76,15 81,49
VI 81.30 109,45 119,60 92,27 100,77
Larva 238,94 393,65 326,01 365,78 381,85

registrate pentru varstele larvare. Dinamica valorilor lui °Z, la nivelul
fiecarei varste larvare, a evidentiat ca numarul cel mai mare de uni-
tati termice cumulate necesare pentru o dezvoltare completd a stadiului
larvar a fost inregistrat la 20°C (Tabel 5).

Un model similar al ecuatiei de regresie in relatia dintre tempe-
raturd si rata de dezvoltare a fost obtinut pentru Mamestra brassicae
si in conditiile in care studiul a fost efectuat la o linie de crestere re-
cent aclimatizatd pentru un studiu de crestere simultand a mai multor
specii de insecte daundtoare, pe o dietd artificiala plurispecificd (Ta-
bel 6). Trendul dreptelor de regresie obtinute prin reprezentare grafica
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Tabel 6

Studiul relafiei dintre rata de dezvoltare (rg) a stadiului larvar si
temperaturd (pe intervalul 16 -28°C), in eonditii de laborator,
pentru 4 specii de lepidoptere noctuide

r? = gradul de determinare; K = temperatura de prag minim de dezvoltare

Specia Ecuatia de regresie 2 X
M. brassicae Y = —0,07036 4+ 0,00491 X 0,92 10
X. c-nigrum Y = --0,02244 1 0,09868 X 0,88 8
1.. oleracea Y e --0,06644 4 0,12487 X 0,96 10
P. bombycina Y o=e --0,01212 4 0,10124 X 0,86 9
05060
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Fig 1. Relatia dintre temperaiurd si durate de dezvollave (dj in zile (A) sau
rata de dezvoltare (vq) (B) a larvelor de Mamestra brassicae in conditiile cres-

terii speciei in laboralor .
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pune in evidenta modelul specific particular al dezvoltirii, iar abaterile
Inregistrate constituie o sursa de informatii asupra nivelului de deviatie
de 1a normalitate si sugercaza gradul de influentd al factorului analizat
sau calitatea populatiei.

Reprezentarea grafici a relatiei dintre temperatura si durata de
dezvoltare (d; t) se deruleaza dupid modelul unei relatii exponentiale de
tipul ¥ = 114,6e~">7* In schimb, penru rata de dezvoltare (rq; 1/t) s-u
obtinut o dreapta de regresie (cu ccuatia de tipul Y = 0,025 + 0,003X)
care cvidentiaza mai corect relatia cu temperatura, iar pentru interva-
lul 15—30°C nu s-a observat o abatere de la liniaritate (Fig. 1). Rezul-
tate similare s-au obtinut si in situatia in cure a fost analizatd relatis
dintre temperaturd (log) si rata de dezvoltare la nivelul unitatilor re-
ciproce de dezvoltare (URD) (Fig. 2).

Datele din literatura de specialitate aratd ca este eficientd luares
in considerare a ratei de dezvolture pentru a atenua impreciziile care
apar la extremitatile intervalelor termice analizate. Chiar si in aceasts
situatie, la acest nivel liniaritatea relatiei poate i afectata si la multe
specii s-a dovedit o exista in realitate o relatie ilustrata de o curba.
Nu este exclus ca acest model sd fie valabil si pentru Mamestra bras-
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sicae In conditiile extinderii intervalului termic, dar deocamdata linia-
ritatea s-a pastrat.

In aceste studii facute la M. brassicae, pe intervalul termic 10—
30°C, rata de supravietuire cea mai ridicata a fost obtinutd la 20°C.
La temperaturi mai mici si mai mari, mortalitatea a crescut progresiv,
atat la larve cat si la pupe. Pentru populatii din Norvegia ale acestei
specii cel mai mare procent de supravietuire al larvelor a fost inregis-
trat la 18°C, in conditiile unui interval cuprins intre 5—23°C [9]. Dife-
rentele sunt evident asocidte cu comportamentul populatiilor geografice,
dependent de regimul termic cuare actioneaza diferit in functie de la-
titudinea geografica,

In conditii de laborator, valorile de prag¢ termic inferior au fost co-
relate la M. brassicae cu véarsta larvara si valoarea a scdzut progresiv
odatd cu inaintarea in varsta. Pentru intervalul 10—253°C, valoarea me-
die de prag a fost 8,92°C, iar pentru dezvoltarea completa a stadiului
larvar a fost nevoie de cca 382 grade-zile. Pentru fiecare regim termic
analizat, valoarea cea mai mare a fost obtinuta la 20°C (Tabelele 4 si
J). Studii facute si la alte linii, in aceleasi conditii, au pus in evidenta
si valori mai apropiate de 10°, zond in care sunt situate si alte specii
de noctuide din Romdnia (Tabel 6). Date recente, obtinute pentru popu-
latiile speciei M. brassicae din Norvegia, aratia cd valourea de prag in-
ferior a fost de 54°C si au fost necesare 496 grade-zile pentru dezvol-
tarea stadiulul larvar [9].

Deoscbiri evidente exista si in ceea ce priveste influenta tempera-
turilor extreme asupra modelului comportamental, dar si din punct de
vedere fiziologic. Temperaturile scazute au indus un comportament lo-
comotor activ, periodicitatea hranirii este frecvent intreruptd, iar du-
rata stadiului larvar se prelungeste mult. In schimb, la temperaturi ri-
dicate, activitatea locomotoare se diminueazd, hranirea uparent decurge
normad, dar mortalitatea apare ca rezultat al modificdrilor ireversibile
ale metabolismului [19].

Consumul, utilizarea si conversia hranei in relatie cu temperatura.
Rezultatele obtinute constituie primele informatii privind cantitatea de
hranda consumata si modul de utilizare de catre larvele de Mamestra
brassicae. Temperatura a influentat si evolutia valorilor parametrilor
de estimare a consumului si conversiei hranei, Valorile obtinute la 30°C
aratit o diminuare a activitatii de hranire (Tabel 7).

Pentru larvele mature datele indicdl un consum cantitativ semnificativ
al dictei artificiale, iar valorile indicilor referitori la eficienta conversiel
hranci sunt situate la 34,57 9%, pentru Eeum si 33,959, pentru Ecap . Da-
tele au evidentiat cd, paralel cu o crestere a temperaturii pe intervalul
15—30°C, a scazut cantitatca hranei ingerate. O evolutfie similard au in-
registrat si valorile indicelui sporului in greutate, ale ratei de cresterc si
ale ratei de consum. Pentru indicii Ecpm (cficienta conversiei hranei in-
gerate) si Eenp (cficienta conversiel hranel digerate), o crestere a tempe-
raturii pe intervalul 15—30°C a coincis cu o sciadere progresiva a valorilor
medii ale acestora. O extindere a studiului pe intervalul 20—-25°C aratd
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Tabel 7

Variafla econsumului de hrand §i a valorii de utilizare §i conversie a
dietel artificiale la larvele de Mamestra hbrassieae, in relafie eu
temperatura

Date pentrn larve de varsta V. N = 120—186; 4 generatii diferite; doud linii de crestere

Parametri®*

Temp.
0 Cor Exgy S Rer Reor A Ecum  Ecmp
(myg) (mg) {ing) {mg/mg/zi)  (mg/mg/i) (%) (%) (%
15 361,26 232,17 115,12 0,64 2,46 51,64 38,16 38,14
20 358,16 226,55 112,16 0,52 2,48 50,12 39,71 36,12
25 346,22 218,96 109,28 0,41 2.04 49,64 36,27 31,32
30 286,12 180,99 92,12 0,30 2,10 51,03 24,12 30,22

CGU — Cantitatea de hrand consumatd (in greutate uscati), Exy — Cantitatea de excremente (fn greutate

uscatd). Sgy; — Sporul in greutate sau castigul in greutate (uscatd). Rep — Ratarelativi de crestere. Regg —
Rata relativi de consum. A — Agmilatia (digestibilitatea aproximativa). ECIﬂu - YVificienta conversiei hranei
ingerate. Epqqy, ~ Liicienta conversie hranci digerate.

insd cd cele mai mari valori medii s-au obtinut la 23°C. Acecasta indicd
o valoare termicd optimid pentru o utilizare eficientd a hranei, dar, sioin
acest caz, a existat o variabilitate in functie de linie si gencratic.

Analiza si cunoasterea modelelor comportamentale specifice, refe-
gitor la relatia dintre parametrii cresterii si dezvoltarii si factorii in-
terni si externi care au influentd directd, prezinti importanta atat din
punct de vedere teoretic cit si practic. Dacd modele similare caracteri-
zeaza diferite specii de insecte, se poate stabili o strategie eficienta de
monitorizare sau combatere a speciilor importante din punct de vedere
economic. Cresterea, dezvoltarea, reproducerea sau comportamentul pot
fi modificate prin variatiile provecate la nivelul factorilor de influenta.
Pe de altd parte, cunoasterea si inregistrarea valorilor optime sau a ce-
lor extreme si negative oferd indicii asupra capacitdtii si tendintei de
evolutie a populatiilor in conditii naturale, intr-o anumitid perioada de
timp.

Concluzii. 1. Studiile efectuate in conditii de laborator asupra unor
populatii de Mamestra brassicae au evidentiat influenta deosebitd a tem-
peraturii asupra cresterii, dezvoltdrii, consumului si utilizdrii hranei.

2. Un regim termic constant (pe intervalul 10—30°C) a influentat
numarul varstelor larvare, mortalitatea larvelor si prepupelor si pro-
centul de supravietuire. Regimul termic optim a fost cuprins pe inter-
valul 20-—23°C si o fotoperioadd de 16 :8 ore (lumin& : intuneric). Tem-
peraturi < 8°C si > 30°C au avut efect negativ asupra cresterii si dez-
voltarii.
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3. In cercetari experimentale, studiul refatiei dintre temperatura si
rata de dezvoltare cu ajutorul ecuatiei de regresie, paralel cu deter-
minarea valorii de prag inferior si inregistrarea sumei de grade-zile
necesare pentru o dezvoltare completd, este o modalitate eficienta de
analiza si interpretarce a influentei temperaturii asupra cresterii si dez-
voltarii larvare,

4. Temperatura a influentat cantitatea de hrana consumatéd si con-
versta acesteia in biomasd si a fost analizatd pentru prima datda cu
ajutorul unor indici speciali (rata de crestere, rata de consum, usimila-
tiz, eficienta conversiei hranei ingerate si digerate). Valori optime pen-
tru acesti purametri s-au obtinut la Mamestra brassicae in jur de 23°C,
iar ca valori absolute s-au situat in limitele optime evidentiate pentru
alte cateva specii de lepidoptere, fapt care evidentiaza calitatea hranei
si a populatiilor.

BIBILIOGRADIITI

1. Archer, T T., JMusick, G. 1. Murray., R. L. Influence of temperaiiie and
moistire on black cuiwcorm (Lepidoptera: Noctuidae) deielopment and reproduction, . Can,
Fntomol.”, 112, 1980, 665--673.

2.oArnold, CoXL The defermination and siguificaiice of the base icuiperatire i livear
£
1

hieat wnit systew, Amer. Soc. Hortie, Sei’, . 1939, 430445,

3. Bari, M. A, Lange, W.H., Influence of temperaiure on the development. fecundity,
and longevity of the Artichoke plume moth, ,,Environ. Entomol.”, 9, 1980, 673—676.

4. Brewer, F. D, King I. G, Consumption and wiilization of soyflonr-iwheat germ
diets by Heliothis spp., ,,Ann. Entomol. Soc. Amer.”, 72, 1979, 415--417.

.Camphbell, A, Frazer. B. D, Gilbert, N, Gutierrez, A P, Mac-
kawer, M., Temperature vequirements of some aphids and theiv pavasites, ,,J. Appl. Eeol.”,
11, 1974, 431—-438.

6. Fye R.IE., McAda, W. C, Laboralory studics on the development, long vity, and
fecundity of siv lepidopterous pests of cotton in rizona, , Arizona Agric. Exp. Stn., Techn.
Bull.,”, XNr. 1434, 1972,

. Goettel, M. S, Philogene J. R, Lffects of photoperied and temperatitre on the
development of a wiivoltine population of the bended woollvbeqr, Pyrrharctia (Isia) isabella,
,.J. Insect Physiol.””, 24, 1978, 523--527.

8 Goto, C, Tsutsui, H., Shimada, K. Lffects of photoperiod and low tewipera-
ture on larval development and  freesing-iolevance of Xestia e-nigrum L. (Lepidoptera :
Noctuidae), ,.Appl. Fatomol. Zool.”, 21 (1), 1983, 143152,

9. Johansen, N. S, [ufluence of tempecatuve o development. fecundity and surcival of
fhie cabbuge moth Mamestra brassicae {L.) (Lepidoptera: Noctuidae) in velation lo the im-
provement of forecasting and contvol methods, ,.J. Appl. Entomol.”. 12 (2), 1997, 81—88.

10, Miller, . D, Maddox, J. N. IEffect of temperature on decelopment rate and surci-
wl of Nomophila nearctica (Lepidoptera: Pyralidae), ,,Great Lakes Iintomol.”, 24 (4),
1991, 281.-286.

1I. Roberts, W. P, Proctor, J. R, Phitips, J. Il IL, Effect of constant iewm-
peralures on the nimber of lureal instars of the oriental fruit moth, Grapholitha molesta
iLepidoptera: Tortricidae), ,,Can. Entomol.””, 110, 1978, 623-—626.

12.Shanower, T. G, Gutierrez, A P, Wightman, J. A, Effect of tempera-
Hore on development rates, fecundity and longevity of the groundnut leaf miner, Aproaerema
modicella (Lepidoptera: Gelechiidae), in India, ,.Bull. Entomol. Res.”, 83, 1993, 413 —
19, -

i
7

o~

Tt

~1



13.

15.

16.

17

18.

INFLUENTA TEMPERATURII ASUPRA LARVELOR DE M. BRASS/CAE 63

Shorey, M. ., The biology of Trichoplusia ni (Lepidoptera: Noctuidaey. V. Lnei-
ronmental control of mating, , Ann. Lntomol. Soc. Amer.”, 39, 1966, 502—306.

. Stan, G, Melode statistice cu aplicalil in cerceldri entomologice, ,,Bul. Inf. Soc. Lepi-

depterol. Rom.”, 4 (3), 1993, 129 .. 160.

Stan, G., Chis, V. Studinl capucitdtii veproductive la Mamestra brassicae L. (Lepi-
doptera: Noctuidae): Eveluarea numdarulii de spermatotori si oud la difevite generatii si
linii de crestere in laborator si la femelele capturaie la capeana luminoasd (1986—1991),
o Bul. Inf. Soc. Lepidopterol. Rom.”, 6 (3--4), 1995, 247 265.

Stan, G, Coroiu, I, Chiy, V.. Tomescu, N. Cresterea si reproducerea spe-
ciei Mamestra brassicae [. (Lepidoptera: Noctuidae) iu conditii de laborator, in velalie
cie dietele artificiale, |, loucr., A 11I-a Conf. Entomol., Tasi, 1983, 1986, 233 240,
Waldbaver, G Y., The consumption und wilisation of food by insects, ,,Adv. Insect
Physiol.”, 5, 1968, 229--288.

Waldbauner, G. P, Cohen, R.W., Friedman, S, Self-selection of an optimal
nutricnt miy from defined diets by larvae of the corn earworm, Heliothis zea (Boddie),
L Phvsiol. Zool.”, 57, 1984, 590597,

- Wigglesworth, V. B, The Principles of Insect Physiology, Methuen, ILondon, 1974






STUDIA UNIV, BABES-BOLYAI, BIOLOGIA, XLIIT, 1—2, 1998

REZULTATELE RECENSAMANTULUI DE BERZE
(CICONIA CICONIA L) IN JUDETUL CLUJ IN ANUL 1996

FERENC KOSA*, DAN MUNTEANU**, LASZLO PETER PAP*,
ATTILA D. SANDOR* si ZOLTAN D. SZABO*

SUMMARY. — Results of the White Stork (Ciconia ciconia L)
Count in the Cluj County in 1996. Two kinds of white stork censuses
were conducted in 1996: an indirect census and a direct one. The
indirect census was carried out with the aid of questionraires: these
were sent to 63 schools in June. The direct census was carried out
by the authors and involved visits to 42 nest sites in July, In 1996,
72 nests (H) were recorded in 35 localities. 60 nests were occupied
by nesting pairs (HPPa) arel 3 nests by single adults (HE) The re-
maining 9 nests were unoccupied (uUH). There were 47 pairs (HPm) with
a total number of 151 fledged young (JZG). The JZa and J7Zm values
are 2.51 and 3.14. respectively. The number of dead young (JZu) was
12, Four pairs were without young (HPPo). and the number of pairs
where the breeding success is unknown (HPx) was 8. The mean popu-
lation density (StD) was 0.90 nesting pairs (HPa)/100 km2 359.72%, of
all nests are on electric posts. 31.9494 on buildings (roofs. chimneys.
sheds) and 4.16%; on trees. The vertical distribution of the nests is
the tollowing: 48.61%4 of all nests are situated at altitudes betweer:
300—500 m above sea level, 30.35%; between 100—300 m, 19.94¢% between
500—700 m and only 1.38%% between 700—800 m.

Barza albd este o specie ocrotitd pe plan mondial al cavei efectiv
este intr-un regres continuu [3]. Reducerea efectivelor de berze se da-
toreazd unui complex de factori care actioneazd direct asupra pasari-
lor sau asupra mediului din arecalul de cuibarire si din zonele de mi-
gratie si iernare {1, 5, 10, 16].

Recensamanturile reprezintd primul pas necesar in protectia aces-
tei specii, Prin asemenea actiuni pot fi urmarite in timp variatiile nu-
marului de berze albe, amplitudinea acestor variatii si pot fi determinate
cauzele locale care duc la scidderea numarului de berze. Datele obtinute
pot servi la stabilirea unor maésuri concrete de protectie a berzelor albe,
cum ar fi de exemplu montarea unor suporturi artificiale In cazul cui-
burilor amplasate pe stalpi electrici.

In judetul Cluj primul recensamant a fost cfectuat de catre Beld!
{2] in anul 1956 cu ajutorul chestionarelor trimisc in toate localitatile
fostului raion Cluj. In urma acestui recensamant au fost gasite 48 cui-
buri in 30 de localitdti. Din ncfericire, in cadrul acestui recensamant
nu s-au urmarit aspectele legate de biologia cuibaritului si astfel lipsesc
datele referitoare la numarul puilor, numarul perechilor cu si fara pui
ete.

* [piversilatea Babes-Bolvai, Catedra de fiziologie animald, 3100 Cluj-Napoca. Romdnia
®= [astitutul de Cercetidri Biologice, 3100 Clui-Napoca, Romdnia
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Desi in tara noastra au fost organizate mai multe recensadmanturi
nationale (1980, 1990, 1994) [9, 10, 15, 17, 18], din judetul Clyj s-au
raportat date privind cuibéritul berzei albe in general numai din 15—
16 localitati — majoritatea acestora fiind situate de-a lungul drumului
national Cluj — Dej.

Date sporadice privind cuibaritul speciei in judetul Cluj mai apar
si In unele lucrdri publicate de catre Filipascu (8], Béldi si
Mannsberg [3], Kovats [12], Salmen [14], Munteanu [13],
Klemm si Kohl [11], Cristea [6], Béczy [4]

In aceastd lucrare prezentam datele privind distributia si cuibari-
tul berzei albe din judetul Cluj, obtinute in urma efectudrii celui mai
amplu recensamaint pe teritoriul acestui judet.

Metoda de lucru, Recensaméantul berzei albe s-a efectuat prin metoda directa
si indirectd. Recensamantul direct a fost realizat de catre autori prin deplasarile
efectuate in iulie 1996 la 42 de locuri de cuibarit. In total s-au parcurs 700 de km
cu masina. Metoda irdirectd s-a realizat cu ajutorul unor chestionare, care au
fost trimise in luna iunie 1996 la 63 scoli din judet, impreund cu o scrisoare
contindnd informatii privind modul de efectuare a recensdméantului. Pe baza da-
telor obtinute. pentru fiecare cuib s-a intoemit o fisa, care contine informatiile
legate de cuib (localitatea, codul UTM si codul postal, suportul si vechimea cui-
bului, altitudinea. schita localitatii cu indicarea cuibului). Fisa contine, de ase-
menea, si un spatiu separat pentru fotografia cuibului. In aceste fise vor fi tre-
cute in anii urmatori. intr-un mod unitar. toate datele legate de cuibéarit.

Irv cursul prelucrarii datelor au fost folosite prescurtarile internationale [5}:

HPa — numdrul perechilor de berze (HPa = HPm -+ HPo + HPx);

HPm — numarul perechilor cu pui zburatori:

HPo — numarul perechilor fara pui zburétoni:

HPx — numarul perechilor la care nu se cunocaste exact numarul puilor
si'sau reusita cuibdritului;

HE — numarul cuiburilor ocupate de un singur exemplar;

H — numarul total al cuiburilor;

uH — cuiburi parasite;

J7.G — numarul puilor zburatori;

JZu — numarul puilor morti;

JZ%a - numarul puilor fnumarul perechilor de berze (JZG : HPa);

JZm -~ numarul puilor /numarul perechilor cu pui zburatori (JZG : HPm);

StD — numarul perechilor (HPa) 100 km=,

Rezultate si discutii. In cursul recensamaéantului din 1996 au fost
controlate 78 de localitati. Dintre acestea, in 55 de localitdti au fost
gasite 72 de cuiburi (Tabel 1).

Din tabel reiese ca in majoritatea localitatilor (45—81,894) se ga-
seste un singur cuib, doua cuiburi se gasesc in 6 localitati (10,99), trei
cuiburi in doud localitati (3,63%/) si doar intr-o singura localitate se ga-
sesc patru cuiburi. Cele mai multe cuiburi au fost gasite in, Sucutard.

Din cele 72 de cuiburi (H) 63 au fost ocupate, iar 9 cuiburi erau
parasite (uH). In cursul anului au fost distruse 3 cuiburi: la Aschileu
Mare un cuib a fost deoborat de furtuna, la Dej cuibul a fost indepar-
tat toamna de catre RENEL, iar la Cojocna un cuib a ars.

Numaérul total al perechilor de berze (HPa) a fost 60, ceea ce co-
respunde la o densitate (StD) de 0,90 perechi/100 km?® ‘Cu ocazia re-



Tabel 1

Datele priviud distributia ¢i cuibaritul berzei albe in judeful Cluj in anul 1996

Nr. perechilor Nr. puilor Suportul cuibului
g > 1T TI S - & e ﬁ » Q‘ LA : """’C b
Nr LOCALITATE N uH HE 9_.: E é s :_: {3 ;3_; ¢ £ £ »gé., g' B
EREER R m®C AL g oo

L. Aghiresu 1 11 4 1

2. Apahida 1 1 1 4 !

3. Agchileu Mare 201 i 1 : 4+ 2

4. Babutiu 1 1 1 3 1

5. Bigara 1 1 1 3 1 {

6. Bologa 1 [ 4 1

7. Briisorn 4 1 3 3 3/3/3 1 3

8. Bunesti 1 11 4 1

Y. Buteni 1 o1 2 1

10. Cilata 1 ot 4 1

11, Caldrasi-Gara 1 1 i 1

12, Cimirasu 1 [ 4 1
13. Cédpusu-Mare 21 I 2 1 1

14, Capusu Mic 2 1 1 1 1

153, Campenegti b - i

16. Campia Turzii 1 11 3 1

17. Chinteni 1 11 3 1

18. Cojocna 1 11 1 1

19, Criesti 1 1 1 i

20. Cuzdrioara 11 1

21. Dej i 1 1

22. Dirja 1 11 3 1

23. Dumbrava Pl — 1

24. Fodora 2 2 2 3/2 2

25. Funditura 1 I 3 1

26. Geaca 1 11 4 1

27. Gheorghieni I I 1 4 1 [

28. Gilan 1 1 1 1

29. Hodaie 1 11 3 1

30. Iclod 1 1 1 4

31. Livada 1 1 1 4 1

32. Luna 1 11 3 1

33. Manastirea 1 I 1 2

34. Mihaiesti 1 I 1 2 1

35. Mintinl Gherlii 1 [ 3 1

36. Morlaca 2 2 1 1 3 2

37. Niadaselu 1 I 1 3 1 1

38. Nima 1 [ 5 H

39. Panticeu I 1 4 1

40. Pata 1 I 1 2 1 i

41, Pianiceni 1 11 3 1

42, Rascruci 2 2 2 2

43. Recea Cristur 3 I 2 1 1 2 2 1

44, Silicea 1 1 1

45. Sancraiu 1 11 4 11
46. Sanpaul 1 1 4 1

47. Suatu 1 Pt 3 1
48. Sucutard 5 1 1 3 4 2/3/2 5

49. Soimeni 1 1 1 1

50. Sutu 1 1 It

51. Turda 1 11 2 1

532, Tureni 1 1 1 {

53. Taga 1 1 1 5 1

34, Vileni 11 - 1

55. Viigoara 3 3 3 3/3/3 1/1 2 !

Total : 72 9 36048 4 8 1511243 6 3 14 3
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censdmantului efectuat in 1956, Béldi [2] a calculat pentru StD o
valoare de 24 HPaf100 km® Comparidnd aceastd valoare cu valoarea
StD obtinutd de noi, putem constata cd in ultimii 40 de ani densitatea
perechilor de berze in judetul nostru s-a redus cu aproximativ 50—
600/,

Desi in cursul recensamdantului nu s-au putut obtine date din fie-
care localitate a judetului, totusi putem face o comparatie intre numai-
rul perechilor de berze din judetul Cluj si valorile HPa obtinute in
ultimii ani in alte judete [18]. In urma acestor comparatii putem trage
concluzia ca judetul Cluj poate fi inclus in seria judetelor care au pu-
tine, In jur de 100 de perechi de berze.

Din cele 60 de perechi de berze, 48 de perechi (HPm) au avut in
total 151 de pui zburdtori (JZG). Repartitia numadarului de pui/cuib este
urmatoarea: 1 cuib cu 1 pui (2,0804), 11 cuiburi cu 2 pui (22,918/), 20
cuiburi cu 3 pui (41,6694), 13 cuiburi cu 4 pui (27,08%4), 3 cuiburi cu
5 pui (6,2594). Numarul inregistrat al puilor morti (JZu) a fost 12. Un
pui a fost inelat la Cojocna de citre Pap Péter Laszlo.

Valorile JZa si JZm calculate sunt 2,51, respectiv 3,14. Pe baza
datelor bibliografice [I, 5, 16] putem afirma c¢d aceste valori indicd o
ratd de reproducere bund a populatiei de berze din judetul Cluj pentru
anul 1996. Daca calculam un JZm numai pentru HPm-urile care au
construit cuiburile pe stalpi electrici si separat un alt JZm pentru
HPm-urile care au construit cuiburile pe cladiri obtinem doua valori:
3,35 (stalpi) si 2,83 (cladiri). Din aceste valori rezulta ca perechile care
au construit cuiburile pe stalpi electrici au avut, in general, mai multi
pui decdt perechile care si-au facut cuiburile pe cladiri. Ar fi interesant
de urmarit si in viitor acest aspect atat in judetul Cluj, cat si in alte
judete, pentru a vedea daca aceste valori reflectd vreun avantaj evo-
lutiv al modului de cuibdrire pe stalpi electrici.

Numdrul total al perechilor care nu au avut pui (HPo) a fost doar
4, reprezentind 6,660/ din totalul de HPa, indicind, de asemenea, ci
anul 1996 a fost, din punctul de vedere al reproducerii, un an bun pen-
tru populatia de berze din judetul Cluj. Numarul perechilor la care
lipsesc datele privind cuibaritul (HPx) a fost 8, iar numarul cuiburilor
cu un singur adult (HE) era 3.

Numadrul total al berzelor ohservate a fost 273 (122 adulti + 151
oui),

Gradul de agregare & populatiei de berze din judetul Cluj s-a cal-
culat cu ajutorul indicelui de dispersie al lui E11iot [7]. Valoarea acestui
indice este micd: 4,04 si cste caracteristicd zonelor colinare cu valori
StD mici, in care predomina localitatile cu un singur cuib.

Repartitia cuiburilor in functie de suport este urmatoarea: 39,720/
din cuiburi sunt amplasate pe stalpi electrici, 31,940/, pe cladiri (acoperis,
horn, surd/grajd), 4,16 pe copaci, 1,380/ pe ruina. In cazul cuibului din
Cuzdrioara si al unui cuib din Capusu Mic lipsesc datele privind supor-
tul cuibului. Repartitia actuala a cuiburilor in functie de suport difera
esential de cea din 1956: atunci 750/, din cuiburi se giseau pe clidiri,
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14,594 pe copaci si nu s-a gasit nici un cuib construit pe stalpi dlec-
trici (la 5 cuiburi, reprezentind 10,40/ nu s-a raportat suportul cuibu-
tui) [2]. Deoarece in ultimii 40 de ani nu s-a facut nici un recensaméant
al berzelor in judetul Cluj, nu putem stabili din nefericire intervalul
de timp in care s-a trecut la construirea cuiburilor pe stalpi electrici.

Repartitia actuala a cuiburilor pe suporturi este asemanatoare cu
cea a judetelor din mijlocul si vestul Transilvaniei (Mures, Satu Mare,
Timis, Bihor) unde predomina, de asemenea, cuiburile construite pe
stalpi electrici si se deoscbeste de judetele din sudul si estul Transil-
vaniei unde predomina cuiburile amplasate pe cladiri [10, 11, 18].

Repartitia verticala a cuiburilor este urméitoarea: cele mai multe
cuiburi sunt situate intre altitudinile de 300-—500 m (48,610/) si 100—
300 m (30,5504); 19,9404 dintre cuiburi sc gasesc intre 500700 m si
numai 1,380/, intre 700—900 m. Deoarece in alte tari existd o tendintd
privind retragerea treptati a berzelor din zonele cu altitudini joasc
spre cele inalte [1, D], in viitor va fi interesant de urmadrit dacd repar-
titia verticala actuala a cuiburilor se va modifica sau nu In acest sens
si in judetul Cluj.

In concluzie putem afirma cd efectivul populatiei de berze din ju-
detul Cluj in anul 1996 a fost de cel putin 60 de perechi. S-au putut
identifica 72 de cuiburi de berze in 35 de localitdti. Majoritatea cui-
burilor se gisesc pe stalpi electrici si sunt situate la altitudini cuprinse
intre 100—5300 m. Valorile ridicate ale JZa si JZm, precum si procen-
tul mic al HPo indica o ratd de reproducere buna a populatici de berze
din judetul Cluj in anul 1996.
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AVIFAUNA FOSILA A PESTERII GURA CHEII DE LA RASNOV
(JUD. BRASOV)

ERIKA GAL+*

SUMMARY. — The Fossil Avifauna of the Gura Cheii Cave in Rasnov
(Brasov County). Thirty-four fossil bird bones coming from 38 levels
of the Gura Cheii cave of Upper Pleistocene age were studied. Fifteen
species belonging to 6 families and 4 orders were identified. Eight
of the species (54%) are characteristic for open rocky environment,
five (33%) of them are forest species and only two species (13%,) are
typical of open humid environment. Monticola saxatilis appears for
the first time in the fossil avifauna of Romania. None of the pieces
shows human work. The bones probably come from owl pellets.
The composition of the fossil avifauna reflects the paleoclimatic and
environmental conditions.

Pestera Gura Cheii se situeaza la cca 8 km SE de orasul Rasnov
(jud. Brasov), intr-un masiv de calcar jurasic titonic, pe partea dreapti
a firului de apa. Este lunga de 13 m, lata de 4 m, la o altitudine abso-
luta de 750 m si altitudine relativa de 5 m.

Primele cercetari au fost efectuate in 1925 de catre Fr. Podek,
urmat de A. Prox intre 1934-—1935. Cercetirile au fost reluate in 1955
si continuate in 1959 de cdtre colectivul condus de C. S. Nicoldescu-
Plopsor (Alexandra Bolomey, Alexandru Paunescu si
altii), sdpand pana la patul pesterii.

Depozitul sedimentar are o grosime de cca 220 ¢m, depunerea ma-
terialului ficindu-se in diferite conditii. Din acest depozit s-au eviden-
tiat urmele diferitelor culturi paleolitice, precum si materiale fosile
(polen, oase de vertebrate, printre care si resturi de pasari).

Peste patul calcaros se afld un strat gros de 40 em (210—170 ¢m)
alcatuit in mare parte din argild si nisip fin. Stratul contine polen fo-
sil, mai cu seami polen de Quercus (7,8¢/), Ulmus (3,4%%), Fagus (2,8%/),
Tilia (2,3%) si Carpinus (1,39/4). Coniferele se intilnesc mai rar, iar
ierbaceele sunt reprezentate prin Compositae (19,60/), Gramineae (32,42)
si Polypodiaceae (10,00/;). In acest strat au fost gisite putine piese sche-
letice.

Continutol mare de argild al acestui strat, precum si flora indica
un climat umed si destul de calduros.

Stratul urmator (170—140 c¢m) devine mai bogat In materiale sche-
letice. Cantitatea de humus este redusd. Se observa prezenta dominanta
a pinului (553,70/4) si prezenla mai putin semnificativa a stejarului (40/)
si a celorlalte foicase. Gramineele raman destul de bine raspandite
(23,70/), alaturi de compozite (13,19/) si ciperacee (11,59%4). In acest strat
s-au evidentiat resturi de Ursus spelaeus (85.60), Vulpes vulpes, Cervus

* Universitatea Babe:-Bolyai, Caledra de zoologie, 3400 Cluj-Napoca, Romdnia
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elaphus si Capra tbexr. Mentionam cd nici acest strat nu contine resturi
de péasari. Cantitatea redusa a humusului si componenta florei si faunci
indicd o oarecare racire in acest interval. S-uu mai gdsit in acest strat
aschil si piesc atipice, majoritatea lor fiind din cvart si gresie.

Seeventa cuprinsd  intre 210—140 cm  corespunde mousterianului
final.

Depozitul cuprins intre 210—160 ¢m s-a format in timpul oscilatiei
Ohaba A In cadrul complexului interstadial Ohaba. Aceastd oscilatie
este urmata de o perioada de racire care o desparte de a doua oscili-
tie climaticd calda specificd acestui complex interstadial.

Stratul cuprins intre 140—100 ¢m contine multd argila, precum si
nisip fin si grosier. In acest depozit s-au gasit urmele unor specii de
arbori si resturi de vertebrate. Se constatda prezenta dominanta o pinu-
lui (63,80/4) si a molidului (11,40/) si prezenta redusd a stejarului (19/,).
Procentajul stejarului se ridica la 49 in stratul de la 120 cm. In sce-
venta cuprinsd intre 140—100 cm s-au gasit resturi de urs de pesterad,
vulpe, caprd si apar primele urme de pasari (9 piese). Din punct de ve-
dere arheologic, acest strat se considera steril, deoarece nu contine me-
teriale prelucrate. Fractiunile granulometrice, precum si componenta
florei si cea a faunei indicd un climat umed si rece, putin ameliorat
spre sfarsitul acestui interval.

Se considera ca depozitul cuprins intre 130-—100 c¢m s-a format in
timpeul oscilatiei Ohaba B in cadrul complexului interstadial Ohaba.

Sedimentul aflat Intre 100—-89 cm este de texturd luto-nisipoasa
si este lipsit de material fosil si arheologic,

In depozitul cuprins intre 80—70 cm se diminueaza cantitatea frac-
tiunilor argiloase si a humusului, iar cantitatea nisipului grosier creste.
Cantitatea micd a polenilor de arbori (16,994), precum si observatiile
privind structura depozituiui aratda ca (ransformarile climatice au fu-
vorizat formarea unui peisaj alpin, in componenta caruia au predomi-
nit gramincele (41,40/) si ciperaceele (13,20.). Padurea era alcdtuita din
pin {10.08/7), salcie (4,40%), arin (2,207%) si au disparut arborii termoflili.
Intr-o fuzd ulterioara, corespunzand nivelului de 80 cm, revine peisujul
silvestru, dar nu prin reaparitia speciilor termofile, ¢f prin raspandire:
mai accentuatd a celor existente deja (pinul — 39,604, salcia — 697%).
Aceustd componentd a vegetatiel ne indicd o oarccare ameliorare a cli-
mei. Piescle scheletice din acest strat provin de 1a Ursus spelaeus (40,801/),
Capra ibex (15,2v4), Vulpes vulpes si pasari (5 piese).

Din aceastd secventd provin materiale paleolitice de silex si gre-
sie, apartinand culturii aurignaciene.

Se considerd cd sedimentarea depozitului sus amintit s-a produs in
oscilatia climatica Herculane I din finalul complexului interstadial Oha-
ba. Oscilatia climatica Herculane I a fost premersd de o fazd rece care
o desparte de oscilatia climatica Ohaba B.

Textura stratului cuprins intre 70—30 ¢m este nisipo-lutoasa si
continutul depozitului ne indicd un climat stepic, rece si uscat. Polenui
arborilor provine de la specii caracteristice acestul habitat: pin, salcic.
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ienupdr, mesteacdn si arin, dar intr-un procentaj redus (10¢/4). Se con-
statd dominanta gramineelor (42,5%4), a compozitelor (230/) si a cipe-
raceelor (28,104). Stratul euprinde resturi de Ursus spelaeus, Canis lu-
pus, Vulpes vulpes, Mustela, Capra ibex, Cervus elaphus, Equus, Sus
scrofa si de pasari (20 piese).

In acest strat s-au gasit o serie de materiale prelucrate, majorita-
tea lor fiind din silex. Ele apartin culturii gravettiene.

Din cele ardtate reiese ¢d formarea stratului poate fi atribuitd unor
conditii dinir-un stadiu glaciar.

Stratul supoerficial intre 300 em cu o texturd luto-nisipoasd pro-
vine din Holocen, cuprinzind ceramici din epeca bronzului st din tim-
puri istorice, elemente de flord si fauna holocena.

Datele sus amintite provin din surse biblicerafice [1, 4].

Material si modul de lucru. Resturile de péasari provin din sapaturile efec-
tuate in anii 1955 si 1959, sub conducerca lui C. S, Nicoldescu-Plopsor.
Materialul a fost depozitat in Institutul de Tracologie din Bucuresti si la Muzeul
Judetean din Brasov, si ne-a fost ireredintat spre determinare de Alexandru
Paunescu,

In 1988, Jurcsak si Kessler {6] publicd o listd de specii provizorie,
rezultatd prin determinarea partiald a materialului din acest loc fosilifer, insa
fara o descricre detaliata a pieselor,

Piesele scheletice de pasari apartin in totalitate centurii scapulare si mem-
brelor,

Cele 3 straturi care contin oase de pasari sunt urmatoarele: a) 130—102 cm,
b) 70 em si ¢) 30—70 cm.

Depozitul cuprins intre 130—102 cm contine 8 piese (2 ulne. 2 radiusuri,
1 carpometacarp, 1 tibiotars si 2 tarsometatarse), din care 6 sunt fragmentate
si doar doua sunt intregi. Culoarea ocaselor este omogen naturald. doar o piesa
este foarte deschisi la culoare,

La 70 cm s-au gasit 5 piese (2 coracoizi si 3 ulne), toate fiind fragmentate.
Nu se observa nimic deosebit in culoarea lor.

Stratul cuprins intre 70—30 cm depoziteazda 21 piese de pédsdri (2 coracoizi.
1 scapuld, 6 humerusuri, 1 ulnd, 4 carpometacarpe, 3 tibiotarsuri si 4 tarsometa-
tarsuri), dirffre care 9 sunt intregi. De la adancimea de 60 cm provine un frag-
ment de humerus, destul de inchis la culoare. La nivelul de 30 cm s-au gasit: un
fragment de tarsometatars foarte deschis la culoare si un carpometacarp (aproape)
intreg, melanic. la fel de inchis la culoare este si fragmentul de carpometacarp
de la 47 cm.

Diferenta de colorit este urmarea dispersarii pieselor in depozitul fosilifer
si se datoreaza variatiilor de impregnare cu diferite saruri minerale,

Din cele 34 de piese 2 provin de la exemplare nedezvoltate complet, dar
$i i cazul acestora caracterele morfologice sunt ewvidente, oasele au putut fi
identificate si masurate, doar dimensiunile se situeazd putin sub valorile medii
caracteristice pentru speciile respective.

La identificarea pieselor s-a folosit colectia comparativd de ocase de péasari
a Catedrei de zoologie a TUniversitiatii Babes-Bolyai. Datele bibliografice referi-
toare la materiale fosile provenite din alte locuri [2, 3] de asemenea, au fost luate
in consideratie.

Pentru masurarea caselor am folosit standarde uzuale folosite in literatura
de specialitate, precum si unele calcule, cum ar fi raportul unor valori (de ex.
latimea sau grosimea epifizei/latimea diafizei; lungimea piesei/latimea diafizei), care
permit diferentierea speciilor inrudite, ale cdaror dimensiuni se suprapun. Mdisu-
ratorile s-au efectuat cu subler digital, avand o marja de eroare de 0,01 mm.

Identificarea pieselor prima datd se face pe baza caracterelor anatomice cu
ajutoru]l colectiei comparative recente. Pas cu pas se exclud grupurile cu care
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piesa nu prezintd asemandri morfologice, ajungand astfel la ordinul, respectiv
famillia corespunzatoare., Uneori se pot separa chiar si genurile dupd caracterele
morfologice. Dupd ce s-a ajuns la cea mai micd grupd sistematicd prin modul
amintit. sunt luate In considerare si dimensiunile prin care pot fi eliminate spe-
ciile cu o talie prea mult diferita, fiind mentinute pentru studiu comparativ doar
speciile cu date osteometrice apropiate de materialul in curs de idertificare.
Mentionam ca oasele pasdrilor adulte (din punct de vedere osteologic aici se cu-
princd toate exemplarele capabile deja de zbor, indiferent de maturizarea lor
sexuala sau de aspectul penajululi. caractere care pot apare la luni sau ani de
zile dupa dobéndirea capacitdtii de zbor) prezintd dimensiuni intre limite destul
de exacte si caracteristice pentru fiecare specie.

Daca dimensiunile speciilor apartindnd aceluiasi gen se suprapun si nu pot
fi evidentiate diferente privind caracterele anatomice, se utilizeaza si raporturile
mai sus amintite.

lL.a unele ordine, cum ar fi galiformele. rapitoarele etc., se ia in considerare
si dimorfismul sexual. )

Ultima faza a identificarii constd in compararea si verificarea datelor cu cele
existente in bibliografie.

Rezultate si discutii. Au fost identificate toate cele 34 de piese sche-
letice: 4 coracoide, 1 scapuld, 6 humerusuri, 6 ulne, 2 radiusuri, 5 car-
pometacarpe, 4 tibiotarsuri si 6 tarsometatarsuri. Pe langd absenta pie-
selor fragile, cum ar fi craniul, sternul, bazinul (care se intdlnesc mai
rar in materiale fosile), se remarca lipsa femurului din prezemtul mate-
rial.

Oasele provin de la 15 specii, apartinand la 6 familii (Tetraonidae,
Rallidae, Strigidae, Bombycillidae, Corvidae, Turdidae) si 4 ordine (Gal-
liformes, Gruiformes, Srigiformes, Passeriformes) (Tabel 1).

Piesele identificate din stratul de 130-—-102 ¢m provin din stadia-
lul Wirm 1II, cele prezente la nivelul 70 om s-au acumulat la sfarsitul
interstadialului Wiirm II — Wiirm III, corelat cu aurignacianul mij-
lociu, iar piesele care sunt depozitate intre 70—30 cm s-au sedimentat
la finalul stadialului Wiirm III, corelat cu nivelul gravettian [4].

Prin analiza listei de specii putem constata cd majoritatea speciilor
care alcatuiesc avifauna fosild din pestera Gura Cheii prefera sau su-
porta climatul rece.

Din cele 15 specii cristelul de iarba (Crex crex), crestetul pestrit
(Porzana porzanaj si mierla de piatrd (Monticola saxatilis) sunt oaspeti
de vara, iar matasarul (Bombycilla garrulus) este oaspete de iarnd. Res-
tul speciilor sunt sedentare.

Prin prezenta primelor trei specii enumerate mai sus putem con-
stata ca la vremea respectivd verile erau indeajuns de calde pentru
conditiile preferate in pericada de reproducere. Se mentioneazad cdi
mierla de stidncd apare pentru prima datd in avifauna fosild a Roma-
niei [5, 6]. Cauzele prezentei matasarului pot fi elucidate mai dificil,
deoarece aceastd specie palearcticd astdzi apare In tara noastrd numai
sub forma de invazii in iernile mai lungi si geroase. In conditiile cli-
matice ale pleistocenului superior, specia putea s fi avut o rdspindire
si mai sudicd, pdna in lantul Carpatic.

Numarul relativ mare al formelor caracteristice zonei de stdncéirie
(speciile Lagopus, Pyrrhocorax graculus si Monticola saxatilis) eviden-



Tabel 1
Avifauna fosili n pesterii Gura Cheif

" . Strat (cm) . Dimensiunile (mm)
Taxoni Piesa
130102 70 70--30 A B C D ) 1o G 11
SALLIFORMIES
Fetraonidae
Lyrurus tetrix . tmts, 973 4,30
Tetrastes honasia v hum, 4,80 9,71 6,20
Lagopus lagopus W Cor. 43,20 39,70 610 800 420 1592 11,60
~ ulna 440 640 788
wooemep. 3281 2919 9360 6,25 /3,05 680 4,538 4,60
< emep. 9,23 6,30 6,10/
2,73
. tib, 3,55 715 7,30
Lagopus mutus ;; radd. 438 3,94 230
ulna 4,36 395 7,56
wocor, 366 6,00
X oscap. 8,30 5,00 3,57
S tmts. 3454 7.66 7,00 3,15 8,12 5,07
GRUIFORMES
Rallidae
Crex crex w  hum. 10,95 8,91 8,37 2,83
Porzana porzana -~ cmep. 21,62 1,77 270 180 4,38
SRIGIFORMES
Strigidae
Athene noctua % ulna 2,94 4,10 4,70
Aegolius funereus X tmts. 6,76 6,34
PASSERIFORMES
Bombycilliday
Bombycilla garrulus x  hum., 2463 8,31 790 660 249 6,46 3,34
Turdidae
Turdus viscivorus o« tits, 3476 3,10 1,80 411 252
Turdus philomelos P Cor. 19,77 1.80 3,12 130
Turdus iliacus < emep. 17,08 3,33, 3,74 177 290
1,68
< tih, 1,73 3,22 3,04
Monticola saxatilis «  hum. 9,48 6,80 244
Corvidae
Pyrrhocorax X ulna 443 336 770
graculus
cmep. 3641 30,95 931 470 364 940 3,62 6,23
COT. 7,10 2,75
ulna 3,73 4,22 6,82
x ulna 3,835 475 7,35
A hum. 4283 1918 1438 14,00 492 11,77 6,14
x  hum. 4,58 11,10 5,31
X tib. 3,46 6,50 6,75
x  imts. 34,54 7,66 700 3,15 812 5,07
~ tmts. 7,00 3,66
Nucifraga rad. 3,20 2,64 210
car yocatactes e tib. 3,16 576 6,22
NOTA EXPLICATIVA PENTRU PRESCURTARILE FOLOSITE IN TABEIL
Piesa. cor. - coracoid. scap. — scapula, hum. - humerus. rad. — radius. emep. — carpometacarp. tib. — tibio-
tars. tmts. tarsometatars.
Dimensiunile. A ~ Lungimea totald a piesei. B - Lungimea relativa a piesei. U — Latimea epifizei proximale.

— Grosimea epifizei proximale. I - Ldtimea diafizei/litimea metacarpuluj II. la carpometacarp, F — Latimea
epifizei distale. G -~ Grosimea cpifizei distale. H -~ Indltimea sinostozei carpometacarpale (distale).
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tiazd densitatea lor mai mare pe acest teritoriu. Speciile de Lagopus
(potarnichea polara si alpind) au putut fi mui usor capturate de pradatori,
deourece au o capacitate de zbor mai redusa si stau mult timp pe sol.

Aceste specii, impreunit cu cele doua ralide, indicd prezenta unui
mediu deschis, stincos cu vegetatia arborescentd, respectiv un habitat
umed,

Graita de munte si cocosul de mesteacan, prin prezenta lor, indici
existenta in apropiere si a vegetatiei de conifere. Totodatd, ierunca si
speciile de sturzi presupun existenta unor paduri mixte sau paduri de
foioasce. Aceste observatii sunt confirmate si prin analize palinologice.

Faptul ca niciuna din piese nu prezintd urme de roadere sau de pre-
lucrare atestd mai mult ca sigur d ele au fost capturate de strigiforme
de talic mare. Speciile de bufnita identificate nu puteau fi pradatorii
pasdrilor de pe listd din cauza taliei lor mici, ¢i si ele puteau servi drept
prada bufnitelor mai mari. Procentul destul de mare (23,50/) al pieselor
intregi dovedeste provenicnta lor din ingluvii. Se remarcd totodata lipsa
totala a rapitoarelor de zi.

Ornitofauna din imprejurimile pesterii era clar dominata deci de
specii de zona deschisa stancoasd (54%/) si de padure (330/).

Concluzii. 1. Componenta avifaunei pesterii corespunde conditiilor
climatice si de mediul vegetal caracteristic pleistocenului superior.

2. In comparatie cu alte asociatii avifaunistice de aceeasi varsti
(Nandru, Ohaba Ponor, Baile Herculane), in avifauna pesterii Gura
Cheii se remarcd absenta speciilor acvatice si a rapitoarelor de zi.

3. Avifauna fosild identificatd prezinta multe similitudini cu cea
cunoscutd din pleistocenul superior al Bazinului Carpatic.

4. Talia speciilor si aspectul pieselor sugereazd provenienta lor din
ingluvii de bufnitd. Lipsa urmelor de prelucrare, de preparare la foc
si a urmelor de roadere exclude provenienta resturilor in urma activi-
tatii umane sau din prada unor mamifere carnivore, ceea ce este con-
firmat si prin cele 8 piese gasite intr-un strat steril din punct de vedere
arheologic.
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SINTEZA DE CARDENOLIDE IN CULTURI CELULARE
DE DIGITALLIS LANATA

CONSTANTIN DELIU®*, CRISTINA BOTA*, CORNELIA MUNTEANU-DELIU**,
VICTORIA CRISTEA* si SIMONA MOCANU*

SUMMARY. — Synthesis of Cardenolides in Cell Cultures of Digi-
talis lanata, Applying different concentrations of cholesterol as
a selecting agent, a few cell lines of Digitalis lanala were isolated.
They were maintained in liquid Murashige-Skoog medium supple-
mented with 2,4-D and BA. Monitoring such parameters as growth
indices, protein content, peroxidase activity, absorption of some nu-
trients from the medium, changes in the pH value of the medium,
water content of cells and synthesis of cardenolides, it was ascer-
tained that these parameters differ among the cell lines. Thus, the
cell lines isolated on media with a higher concentration of cholesterol
grow to a lesser extent, but they synthesize higher amounts of digoxin.
The biosynthesis of digoxin is maximal during distinctive phases of
the cycle of cell growth, depending on the cell line. In all cases, a
positive correlation was found between the accumulations of proteins
and digoxin.

Dintre glicozidele cardiotonice extrase din specii ce apartin genu-
lui Digitalis, cel mai frecvent se utilizeaza digoxina si derivatii ei, la-
natozida C si dezlanatozida, compusi izolati din Digitalis lanata. Aceste
cardenolide si, in special, digoxina sunt prescrise in diferite boli car-
diace. Pentru un tratament indelungat un pacient are nevoie de 1 mg/zi
de digoxina, astfel ¢d pe an sunt necesare citeva tone pentru toti pa-
cientii [3]. Cu toate ca multe monoglicozide cardiotonice au fost sinte-
tizate pe cale ehimicd, preparatele farmaceutice sunt incd obtinute din
plante.

Culturile de tesuturi si celule vegetale de Digitalis, plante ce re-
prezintd principala sursd a celor mai importante cardenolide, au fost
utilizate fie pentru propagarea clonald a acestora, fie pentru produce-
rea de cardenofide sau a biotransformarii lor.

Scopul lucrdrii noastre a constat in izolarea de linii celulare inalt
productive de Digitalis lanata, prin utilizarea colesterolului ca agent de
selectie, avind in vedere faptul cd el constituie o etapd cheie in bio-
sinteza cardenolidelor. Pentru caracterizarca liniilor selectate s-au ur-
mirit mai multi parametri cum ar fi cresterea celulara, absorbtia unor
nutrienti din mediu si biosinteza de metaboliti primari §i secundari.

Material si metode. a) Obtinerea culturilor celulare. Culturile celulare de
Digitalis lanata au fost obtinute prin transferul calusurilor induse din frunzulite
de plantule germinate steril, intr-un mediu lichid Murashige-Skoog [9]

* Institutul de Cercetdri Biologice, 3400 Cluj-Napoca, Romdnia
** Universitatea de Medicing §i Farmacie, 3400 Cluj-Napoca, Romdnia
*** Universitatea Babes-Bolyai, Catedra de biologie vegetald, 3400 Ciuj-Napoca, Romdnia
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(MS), cu 24-D (1 mg =) si BA (2 mg I-!). pH-ul mediului a fost reglat la va-
loarea de 5,7 inainte de autoclavare. Culturile au fost crescute in vase Erlen-
meyer de 200 ml cu 30 ml mediu. Ele au fost mentinute pe un agitator rotativ
orizontal (100 rpm) la o fotoperiocadd de 16 ore si la o temperaturd de 25°C.
Subcultivarile s-au efectuat la un interval de 14 zile, raportul dintre inocul si
mediul proaspat fiind de 1:4.

b) Selectia liniilor celulare s-a realizat in doud etape. Prima etapa a con-
stat in dispersia de mici agregate celulare (10—50 celule/agregat) obtinute prin
filtrarea suspensiilor celulare, pe medii solidificate cu agar (0,8%) cu aceeasi
compozitie relatatd mai sus, la care s-a addugat, in anumite variante, colesterol
(solutie alcoolicd) in concentratii de 50, 100 si 150 mg I—1. In cea de a doua
etapa, coloniile calusale dezvoltate din micile agregate (cu exceptia variantei cu
colesterol 150 mg 1—! pe care celulele s-au necrozat) au fost transferate din nou
intr-un mediu lichid normal, fard colesterol. In acest mod am reusit sd izolam
mai multe linii celulare din care trei au fost luate in studiu si anume: 11 (de pe
mediu fara colesterol), 21-C50 (de pe mediu cu colesterol 50 mg 1-1) si 13-C100
(de pe mediu cu colesterol 100 mg 1—1).

In scopul determindrii cresterii celulare, s-a recoltat si clntdrit biomasa
celulard (proaspitd sau uscati) din doud in ‘doud zile din 5—8 vase de culturd,
probe care au fost utilizate si pentru analizele biochimice. In acest mod au fost
determinate si cresterea absolutd (C.a), rata specificd de crestere (u) si timpul
de dublare a bipmasei celulare (T.d). Continutul in apa al celulelor s-a determi-
nat prin raportul dintre biomasa celulard proaspata si cea uscatd (S.p.[S.u.).

¢) Analize biochimice. Azotatii si zaharoza absorbitd din mediu de cétre ce-
lule au fost determinati dupd metoda Koch si Koch [6) si, respectiv, dupa
metoda Somogyi [12], spectrofotometric. Proteinele s-au dozat spectrofotometric
dupd metoda Lowry si colab., [7]. Activitatea guaiacol-peroXidazicd a fost de-
terminatd spectrofotometric dupad metoda Bouchet si colab. [1}.

Extractia si dozarea cardenolidelor s-a realizat dupa metoda data de Jones
s1 Veliky [5]. Cardenolidele au fost extrase din substanta uscata cu 20 ml eta-
nol (70%,) prin refluxare la 70°C timp de 20 min. Extractele rdcite la tempera-
tura. camereii se trateaza cu o solutie apoasd de acetat de plumb (3 ml) (pentru
precipitarea fenolilor), dupd 5 min se centrifugheaza, iar la supernatant se adauga
6 ml de Na,HPO, (10%). Dupa alte 5 min de incubatie amestecul se centrifu-
gheaza din nou. Supernatantul este extras o data cu 30 ml cloroform si de douad
ori cu 20 ml amestec cloroform: metanol (1:1), Fazele organice se combind si
se evapord la sec, Reziduul se reia cu 0,5 mi cloroform: metanol (1:1). Solutia
rezultatd se aplicd pe placa cromatograficd. Faza stationara: placi cu silicagel.
Faza mobila: acetat de etil : metanol : apd (81:11 :8). Identifcarea s-a realizat prin
compararea cromatograficd a extractelor cu probe etalon de digoxing, digitoxina
si lanatozida C. Pentru determinarea cantitativa a glicozidelor cardiotonice, pla-
cile cromatogratice au fost spreiate cu reactivul cloramina T si citite apol la
380 nm cu un densitometru DESAGA CD 60. Curba etalon a fost realizata pentru
concentratii de 02--0,6 pg digoxina /[spot.

Toate experimentele si analizele au fost repetate de trei ori.

Rezultate si discutii. Desi toate liniile celulare de D. lanata au fost
cultivate in acelasi tip de mediu (MS cu 24-D si BA), se observa ca
existd diferente intre ele, atat din punct de vedere al cresterii celulare,
cat si al altor parametri. Astfel, linia celulard 11 etaleaza valori ale C.a.
mult mai mari decat ale celorlalte linii. In schimb, valorile p si ale T.d.
sunt mai scizute, ceea ce dovedeste faptul cd aceastd linie are o viteza
mai micd de crestere (Tabel 1). Cu 'toate acestea, doar la liniile selec-
tate de pe mediul fara colesterol biomasa celulard ajunge la peste 12 g
s, 1! in faza stationard. Alte diferente constau si in durata ciclului
celular si fazele de cregtere. Astfel, dacd la liniile 11 si 21—C50 exista
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Tabel 1

Cresterea liniilor celulare de ). /anatie in mediul MS eun 2,4-1 i BA

1,inia celulard

11 21 (G50 13—-C100

Indicii de crestere

Cregterea absoluta 0,76 0,65 0,50
Rata specificd de crestere (g s.u. 171 zi 1) 0,15 0,18 0,23
Timpul de dublare a biomasei celulare (zile) 4,65 3,90 3,10

toate stadiile ciclulwmi celular, linia 13—C100 nu are faza de lag, ea tre-
cind direct din momentul inoculdrii in faza ecxponentiald. De aseme-
nea, aceastd linie ajunge in faza stationard in ziua a 12-a de cultura
si nu in cea de a 14-a ca celelalte doua linii (Fig. la). Continutul in
apa al celulelor (S.p.'s.u.) (Fig. lc) variazd de la o linie la alta, fiind
mult mai mic in cazul liniei 13-——C100. Pe parcursul perioadei de cul-
turd raportul S.p./S.u. parcurge o curbd similard la toate cele trei li-
nii. El scade marcant in timpul fazei exponentiale, se mentine constant
in cea lincard si se mareste spre sfarsitul pericadei de culturd concomi-
tent cu marirea volumului celulelor. Modificirile pH-ului mediului de
culturd (Fig. 1b) se produc intr-un mod foarte asemdanator cu cel in-
talnit la S.p./S.u. si tot linia 13—C100 etaleazd nivelele cele mai sca-
zute ale acestui parametru.

Zaharoza este consumata aproape complet din mediu spre sfarsitul
perioadei de cultura doar in cazul liniei 11, dar in primele zile ea este
absorbitd in cantitati mult mai mari de cétre celulele liniei 13—C100
in wcomparatie cu celelalte linii (Fig. 1d). Absorbtia azotatului este
maxima ca si cea a zaharozei in primele zile doar la liniile 21-—-C50 si
13-—C100, linia 11 remarcindu-se prin prezenta a doud maxime de con-
sum al acestui ion in fazele de lag si lineara ale ciclului ei de crestere
(Fig. le).

Modificarea unor parametri cum este continutul in apa al celulelor
poate fi explicatd, asa cum ardta si Luckner si Diettrich [8],
prin prezenta unei anumite cantitiati de zaharozd in mediu, principala
componentd activd osmotic. De asemenea, zaharoza este probabil, ala-
turi si de alti ccmpusi, unul din factorii ce limiteazd cresterea.

Calitativ, activitatea peroxidazelor solubile este similara la toate
cele trei linii celulare si este legatd in special de cresterea celulara
(Fig. 1g). Astfel, pe timpul perioadei de culturd, activitatea peroxida-
zicd se mareste in faza exponentiala, scade in cea lineard si se inten-
sificd din nou in faza stationara. Dupd Gaspar si colab. [4] este po-
sibil ca aceste fenomene si se producd datoritd actiunii peroxidazelor
asupra acumuldrii acidului 3-indolilacetic (AIA) si a rigidizarii peretelui
celular. In primul caz, o explicatie a acestui fenomen constd in faptul
cd AIA intracelular, acumulat intr-o cantitate excedentard, poate fi un
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factor inhibitor al cresterii si ca peroxidazele pot sa-1 dezactiveze prin
decarboxilare. Deci, in faza exponentiala, in care se pot intdlni acu-
muldri mai mari de AIA, activitatea peroxidazelor se mareste. In cel
de al doilea caz, explicatia constd in faptul ca celulele culturilor ajunse
in faza stationard sunt mature si au nevcie de un perete celular cat
mal solid, perete care sa le protejeze de factorii externi, impunandu-se
o rigidizare a acestuia, rigidizare care se produce printr-o intensificare
a sintezei de peroxidaze. Totusi, si din punct de vedere cantitativ exista
diferente intre ccle treji linii, linia 13—C100 etaland constant valori ale
activitatii peroxidazice mai mari decat cele ale celorlalte linii.

Parerile despre modul de manifestare a metabolismului secundar
sunt impartite. Astfel, dupd unii autori [8]. aceastd manifestarc este
integrata in programele de exprimare a genelor si de dezvoltare, pro-
grame ce conduc la specializarea celulelor. Ei considerd ca si sinteza
cardenolidelor in culturi celulare de Digitalis este dependenta de dife-
rentierea morfologica. Totusi, altii au gdsit ca unele culturi celulare de
Digitalis, chiar nediferentiate morfologic, sunt capabile sa acumuleze
glicozide cardiotonice, dar in cantitati foarte mici [2].

In urma analizelor cfectuate se remarca faptul ca toate liniile ce-
lulare de Digitalis lanata, selectionate de noi, sunt capabile sa sinteti-
zeze cardenoclide, respectiv digoxina. Cantitatea de digoxindi acumulata
este foarte mica (ug g—! s.u), dar o intrece pe cea obtinuta cu alte cul-
turi celulare de Digitalis, fie nediferentiate {2}, fic diferentiate morfo-
logic [10].

Intre cele trei linii exista diferente nu numaj din punct de vedere
al intensitatii biosintezei de digoxind, dar si din cel al momentului in
care nivelul atins de ea este maxim. Astfel, linia 11 acumuleaza can-
titatile cele mai mari in ziua a 4-a de culturd (2,82 ug g7 s.u.) si in ziua
a 12-a (1,58 ug g1 sa). La linia 21—C50, acumularea maxima are loc
numai in ziua a 8-a de cultura — 4,0 ug g s, iar linia 13--C100
prezintd cele mai crescute valori in ziua a 2-a (4,2 ug g=! s.u.) si in ziua
a 10-a (5,3 ug g1 s.u) (Fig. 1h).

Acest proces se poate datora faptului ca in aceste zile de cultura,
activitatea digitoxin-128-hidroxilazei, enzima ce catalizeazd ultimele etape
ale biosintezei glicozidelor cardiotonice, respectiv a digoxinei, sa creasci.
In plus, tot in aceste perioade, s-4 constatat ca toate liniile celulare
acumuleaza cantitdtile cele mai mari de proteine totale (Fig. 1f). Ast-
fel, existda posibilitatea ca o anumitda parte din ele sd fie reprezentati
de sistemele enzimatice ce intrd in calea de biosintezd a cardenolidelor.
In sprijinul acestor afirmatii stau experientele realizate de Petersen
si colab, [11] cu culturi celulare de D. lanata, autori ce au descoperit
¢4 activitatea maximd a enzimei digitoxin-128-hidroxilaza este in con-
cordanta cu acumularea de proteine si are loc doar intr-o singura etapa.

In liniile celulare selectate de noi, prezenta digitoxinei nu a fost
detectatd nici cantitativ si nici calitativ. Desigur, fenomenul este nor-
mal, deoarece unele cardenolide se gasesc in cantitati foarte mici, nede-
celabile prin metoda de analizd utilizatd de noi care este mai putin
sensibild decat ELISA sau HPLC.
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Asa cum ardtam mai sus, existd diferente marcante intre cele trei
linii din punct de vedere al intensitatii biosintezei de digoxinda, liniile
selectate de pe mediile cu colesterol — liniile 21—C50 (4,0 ug g=! su)
si 13—-C100 (5,3 ug g! s.u) — continand cantitiati mult mai mari decat
cea selectata de pe mediu fara colesterol — linia 11 (2,82 ug g—! s.u)
(Fig. 1h). Se cunoaste ci o etapi esentiala in biosinteza cardenoclidelor
o constituie ruperea catenei laterale a colesterolului, reactie In urma
cdreia rezultd pregnenoclonul, un precursor al cardenolidelor [10]. Pro-
babil cd celulele acestor linii izolate de pe mediile cu colesterol sunt
capabile sd metabolizeze colesterolul intracelular (cle au fost transferats
si mentinute in continuare intr-un mediu MS fara colesterol) si sa-l
utilizeze pentru sinteza cardenolidelor. Deci, metoda de selectie clonala
de linii celulare inalt productive de Digitalis lanata folosita de noi a
dat rezultate bune si poate fi utilizata, alaturi de alte metode [2, 107,
pentru obtinerea de linii celulare inalt productive de cardenolide.

Concluzii. 1. Prin clonarea de mici agregate celulare pe medii cu
colesterol se pot izola linii celulare inalt producdtoare de digoxina.

2. Cele mai importante diferente, care exista intre liniile celulare
studiate, constau in intensitatea biosintezei de proteine si digoxind, pre-
cum si in activitatea peroxidazica.

3. Intre sinteza proteinelor si cea a cardenolidelor existd intot-
deauna o corelatie pozitivd, indiferent de linia celulara.
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WIRKUNGEN VON N-ATHYLMALEIMID (NEM) AUF DIE
CYTOPLASMASTROMUNG UND DAS
POLLENSCHLAUCHWACHSTUM

ROZALIA VINTILA*, MARTIN KEUL*, ERICA-CLAUDIA FEDIUC* und
GEORGETA LAZAR-KEUL*

SUMMARY. — Effects of N-Ethylmaleimide (NEM) on Cytoplasmic
Streaming and Pollen Tube Growth, The effects of single and com-
bined treatments with NEM (0.001—0.1 mM) and cysteine (0.1 mM) on
the cytoplasmic streaming rate within wheat root hairs, pollen ger-
mination and pollen tube growth of Cyclamen sp. were investigated.
A treatment with NEM alone induced a strong and concentration-
dependent inhibition of streaming rate until the cessation of all mo-
vements. The inhibitory action of NEM was significantly reduced in
a mixed treatment with NEM (0.02 mM) and cysteine (0.1 raM). The
inhibition caused by treatment with NEM for 30 min followed by
washing out with cysteine could not restore the motion at the control
level indicating the formation of stable links between NEM and en-
dogenous -SH groups., NEM shows also a strong inhibitory action on
pollen germination and pollen tube growth. Our results demonstrate
that thiol groups could be involved in the mechanisms of cytgplasmic
streaming, pollen germination and pollen tube growth.

Neuere Untersuchungen konnten belegen, dall viele intrazelluldre
Bewegungserscheinungen bei Pflanzen F-Aktin-abhidngig sind, wobei der
beteiligte molekulare Mechanismus auf der dynamischen Wechselwirkung
zwischen Aktin-Filamenten und Myosin beruht [4, 14, 19, 26]. In den
Wurzelhaaren vieler Pflanzen kommt die Cytoplasmastromung vorwie-
gend als Rotations- oder Zirkulationsbewegung sehr lebhaft zum Aus-
druck {3, 8, 9, 25]. Neben den als klassische Versuchsobjekte zu Unter-
suchung intrazellulérer Bewegungen herangezogenen Internodialzellen
von Chara und Nitella oder Physarum-Plasmodien [8, 9] stellen die
Wurzelhaare ebenfalls glnstige Zellmodelle dar, die sowchl zur Erfor-
schung der Cytoplasmastrémung [2, 3, 19, 25], als auch zur Durchfiih-
rung anderer zellbiologischer Experimente eingesetzt werden, wie z.B.
zur Untersuchung der Protonen-Pumpen der plasmatischen Membran
[13], bei genetischen Analysen [17] oder bei Untersuchungen hinsichtlich
der Wechselwirkungen zwischen Pflanzenzellen und Stickstoff-fixieren-
den Mikroorganismen [16].

Frithere Untersuchungen haben gezeigt, dafl die Zufuhr von SH-
Gruppen, insbesondere in Form von Cystein, eine fordernde Wirkung
auf die Protoplasmastromung ausiibt [9, 22]. Nach Verabreichung spezi-
tischer Hemmstoffe der SH-Gruppen wird die Cytoplasmastromung da-
gegen gehemmt oder sogar sistiert [1, 5—7, 12, 14]. Derartige Versuche

* Institut fir Biologische Forschungen, 3100 Cluj-Napoca, Rumiinien
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unterstreichen die Bedeutung der endogenen SH-Gruppen fir den Me-
chanismus der Cytoplasmastrémung.

Zum Nachweis der Beteiligung eines Aktomyosin-Systems als struk-
turelle Grundlage fiir den Mechanismus der Cytoplasmastrémung bzw.
bei der Verlagerung von Zellorganellen wird der primér auf Myosin
einwirkende Hemmstoff N-Athylmaleimid (NEM) verwendet [5, 10, 14].

In vorliegender Arbeit werden die Versuchsergebnisse tber die durch
NEM induzierten Wirkungen auf dic Cytoplasmastromung in den Wur-
zelhaaren von Weizenkeimlingen in einigen experimentellen Varianten
vorgefithrt. Es handelt sich um singulire NEM-Behandlungen, sowie
um kombinierte Verabreichungen von NEM und Cystein als SH-Grup-
pen-Donator. Parallel wurden Versuche uber NEM-Wirkungen auf die
Pollenkeimung und das Pollenschlauchwachstum  durchgefithrt, da be-
kannt ist, dafl beim Streckungswachstum der Zellen ebenfalls aktomyo-
sinartige Systeme von Mikrofilamenten beteiligt sind [4, 15].

Material und Arbeitsmethoden. 1. Die Messung der Geschwindigkeit der Cy-
toptasmastromung. Die Versuche wurden mit abgetrennten, etwa 15—2 cm lan-
gen  Wurzelspitzen von  Weizenkeimlingen (Triticum  aestivum L., cv. Transil-
vania) durchgefthrt, Die Weizenkaryopsen wurden in Petri-Schalen auf mit Lei-
tungswasser angefeuchtetem Filterpapier bei 22—23°C im Dunkeln gekeimt. Nach
2—3 Tazen wurden die abgetrennten Wurzelspitzen auf einem Objekttrdger mit
Deckpla«<fiiBchen in einem Gemisch aus leitungs- und destilliertem Wasser (1:1)
prapariert.

Die Geschwindigkeit der Cytoplasmastromung wurde phasenkontrastoptisch
(Objektiv 40x, Okular 16X) mittels einer Stoppuhr und eines Okularmikrometers
ermitteit. Die lL.dnge der untersuchten Wurzelhaare betrug 750—1000 ¢ m, da die
Geschwindigkeit der Rotationsstrémung von der lLédnge der Zelle [18] und von
der Wachstumsrate [20] abhidngig ist. Vor dem eigentlichen Versuchsbeginn
verblieb das Préparat 30 min im lLichtfeld des Mikroskopes. um einerseits den
Traumaschock abklingen zu lassen, bzw. um andererseits die photodinetische
Lichtwirkung [11] zu stabilisieren. Nach der Registrierung der Kontrollgeschwin-
digkeit wurden die zu untersuchenden Versuchsidsungen durch Infiltration unter
dem Deckglas durchgesaugt [22, 23, 25]. Die NEM-Lésungen (Serva Feinbioche-
mica, Heidelberg) wurden in destilliertem Wasser vorbereitet. Die Versuchs-
varianten wurden nach folgendem Schema durchgefuhrt: 1. singuldre Behandlung
mit NEM (0,01, 0,02, 0,1 mM); 2, singuldre Cystein-Behandlung (0,1 mM); 3. kom-
binierte NEM-Cystein-Behandlungen durch Auswaschungsversuche mit Cystein
(0,1 mM) nach 30 min NEM-Behandlung (0,02 mM); 4. gleichzeitige Verabreichung
von NEM (0,02 mM) und Cystein (0,1 mM).

Jede Versuchsvariante wurde 3-5mal wiederholt. Die Versuchsdauer betrug
120 min. Die I.0sungen unter dem Deckglas wurden alle 15 min durch Infiltra-
tion erneuert. In den Zeitintervallen zwischen zwei aufeinanderfolgenden Infil-
trationen wurden je 40--50 Messungen durchgefiihrt, aus denen mittlere Werte
der Geschwindigkeit berechnet wurden. Jeder Punkt in den Abbildungen stellt
demnach ein Mittel von 120 Einzelmessungen dar. Eine derart hohe Anzahl von
Einzelwerten kann die natiirliche Variabilitit im Ablauf der Stromungsgeschwin-
digkeit weitgehend ausschalten [31.

2. Pollenkeimung und Messung des Pollenschlauchwachstums, Fir diesen Test
wurden frisch gesammelte Pollen von Cyclamen sp. unter Verwendung von
Hohlschliff-Objekttragern verwendet. Das halbflissige Kulturmedium bestand aus
0,25%, Agar, 8, Saccharose und 0,01%, Borsdure. Die Inkubation erfolgte in ei-
nem Thermostaten bei 25°C. NEM wurde dem Kulturmedium bis zu einer End-
konzentration von 0,01, 0,002 bzw. 0,001 mM zugesetzt. Die Pollenkeimung wurde
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alle 30 min ausgewertet. Die l.dnge der Pollenschlduche wurde nach einer In-
kubationsdauer von 2 Stunden gemessen, Die Versuche wurden in 3 Wiederho-
lungen je Variante durchgefithrt und die Ergebnisse statistisch verarbeitet.

Ergebnisse und Diskussion. 1. Der Verlauf der Cytoplasmastrémung
unter der Einwirkung von NEM. Vorversuche zeigten, dall nur eine re-
lativ niedrige NEM-Konzentration unter 0,1 mM fir dieses Versuchs-
modell in Frage kommt, da eine hohere Konzentration von 1 mM zum
plotzlichen und von morphologischen Anderungen des Zellinhaltes be-
gleiteten irreversiblen Stillstand der Cytoplasmastrémung fiihrte.

Die nach der Einwirkung von 0,1, 0,02 und 0,01 mM NEM erzielten
Ergebnisse sind in Abb. 1 als Prozentwerte gegeniiber der Kontrolle
dargestellt.

Innerhalb eines bestimmten Konzentrationsbereiches (0,01 und
0,02 mM) verursacht die Zufuhr von NEM eine konzentrationsabhdngige
und mit der Behandlungsdauer fortschreitende Hemmung der Stro-
mungsgeschwindigkeit. Auch in diesem Konzentrationsbereich wurde je-
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Abb. 1. Die Wirkung verschiedener NEM-Konzentrationen auf die Cytoplas-
mastromung in den Wurzelhaaren von Weizenkeimlingen (Triticum aestivum L.).
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doch eine Gradation in der Wirkungsweise von NEM festgestelit. Nach
einer NEM-Zufuhr von 0,01 mM reagiert die Cytoplasmastromung bei
den untersuchten Wurzelhaaren ziemlich homogen, wobei die Hemmung
der Geschwindigkeit mit der Behandlungsdauer fortschreitet. Bei An-
wendung einer hoheren Konzentration von 0,02 mM treten heterogene
Reaktionen auf, indem die typische Rotation allm&hlich in Turbulenz-
bewegungen {ibergeht. Erreicht der Hemmstoff in der Zelle nach Zufuhr
von 0,1 mM NEM eine gewisse Konzentration, dann schreitet die Hemm-
wirkung rasch fort und die Cytoplasmastromung kommt im Verlauf von
15--30 min plétzlich zum endgtltigen Stillstand (Abb._1.).

Der durch NEM verursachte plétzliche Stillstand der Cytoplasma-
siromung in den Wurzelhaaren von Weizenkeimlingen kann, &hnlich
wic bei der NEM-induzierten Blockierung der Chloroplastenbewegung
in Mesophyllzellen bei Vallisneria [14], als , Erstarrungszustand™ bezeich-
set werden, Es besteht demnach eine gute Ubereinstimmung zwischen
unseren Ergebnissen hinsichtlich der NEM-Wirkung auf die Cytoplasma-
stromung in den Weizenwurzelhaaren und den nach der Einwirkung
von 0,3 mM NEM induzierten Hemmwirkungen auf die Chloroplasten-
bewegung [14]. Die erzielten Ergebnisse zeigen, dall die Wurzelhaare
emplindlicher aut NEM reagieren, so dall der Stillstand der Cytoplas-
mastromung schon nach Verabreichung von 0,1 mM NEM eingeleitet
wird. Nach den oben zitierten Autoren ist die Verwendung von NEM
der beste Test zum Nachweis der Myosin-Funktion ,,in vivo“, wobei
NEM wahrscheinlich zur Ausbildung starrer Molekiil-Komplexe zwi-
schen Aktin und Myosin fithrt. Unsere Ergebnisse konnen demnach als
Argumente fur die Anwesenheit eines NEM-empfindlichen Myosins in
den Weizenwurzelhaaren und fur dessen Beteiligung am Mechanismus
der Rotationsstromung ausgelegt werden.

2. Die Wirkung kombinierter Behandlungen mit NEM und Cystein
auf die Cytoplasmastrémung. Bevor auf diese Ergebnisse eingegangen
wird, sollen einige Betrachtungen tiber die Cystein-Wirkung auf die
Cytoplasmas*romung vorangestellt werden. Die bei der Untersuchung
intrazelluldrer Bewegungen an verschiedenen Versuchmodellen mit Cys-
tein durchgefithrten Verstuche konnten die férdernde Wirkung einer SH-
Gruppen-Zufuhr auf die Cytoplasmastromung belegen [1, 9], insbeson-
dere wenn die Cystein-Wirkung mit der Wirkung von Cystin oder
Methionin ohne aktive Sulfhydril-Gruppen verglichen wird [6, 22].

Die in Abb. 2 dargestellten Ergebnisse bestétigen die Wirksamkeit
von Cystein auf die Cyvtoplasmastrémung in den Wurzelhaaren der Wei-
zenkeimlinge.

Zur Durchfiihrung kombinierter Behandlungen mit den beiden Rea-
genzien wurden Auswaschungsversuche mit Cystein nach einer Behand-
lungsdauer von 30 min NEM vorgenommen. Die Ergebnisse dieser Ver-
suche zeigen, dafl die durch NEM induzierte Hemmwirkung nach Aus-
waschung mit Cystein nicht weiter fortschreitet, sondern stationar bis
zum Versuchsende fortdauert (Abb. 2). Nach gleichzeitiger Verabrei-
chung beider Reagenzien heben sich die nach singuldren Behandlungen
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lungen  auf die Cytoplasmastrimung i den Wurieliaaren von Weizenkeimlingen

(Triticum aestivum 7..). Der Pfeil markiert den Beginn der Augwaschungs-
versuche mit Cystein.

mit NEM und Cystein induzierten spezifischen Forder- bzw., Hemmuwir-
kungen gegenseitig weitgehend auf (Abb. 2).

Aus diesen Versuchen kann auf eine stabile Bindung von NEM an
die endogenen Thiol-Gruppen geschlossen werden, so dafl eine Aus-
waschung mit Cystein zur Aufhebung der NEM-Wirkung unwirksam ist.



90 R. VINTILA, M. KEUL, E.-C. FEDIUC, G. LAZAR-KEUL

Gleichzeitig unterstreichen diese Ergebnisse die Bedeutung der reaktiven
SH-Gruppen fiir die intrazelluliren Bewegungserscheinungen in den
Wurzelhaaren der Weizenkeimlinge.

3. Die Wirkung von NEM auf die Pollenkeimung und das Pollen-
schlauchwachstum bei Cyclamen sp. Pollenschlduche zeichnen sich dhn-
lich wie Wurzelhaare durch ein ausgesprochen apikales Wachstum und
eine bestimmte cytoplasmatische Zonierung aus [4, 15, 21]. Die Kon-
trollmechanismen der Pollenkeimung und des Pollenschlauchwachstums
sind nicht endglltig gekldrt, doch zeigen experimentelle Befunde, daf}
sowohl bei der Cytoplasmastromung als auch beim Pollenschlauchwach-
stum kontraktile Mikrofilament-Systeme beteiligt sind [4, 15].

Die Wirkungen verschiedener NEM-Konzentrationen (0,01, 0,002
und 0,001 mM) auf die Pollenkeimung und das Pollenschlauchwachstum

Kontrolle
100 ntro
x——-—-—“""’x\
g0 \x/
? 60- NEM (mM)
—_ —0— 0.01
o —8—- 0,002
S5
= 10 0,001
§
20+
0 v T T ]
30 60 90 120
Zeit (Min)

Abb 8. Die NEM-Wivkung auf dic Neimuig von Cyclamen-Pollen ,,in vitro”,
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Abb. 4 Die NEM-Wirkung auf das Pollenschlauchwachstum bei Cyclamen sp.

bei Cyclamen sp. sind in Abb. 3 und 4 dargestellt. Die Keimung des
Cyclamen-Pollens schreitet ,,in vitro® rasch fort, wobei die Keimpro-
zente mit der Inkubationsdauer zunehmen [24]. Im Vergleich zu den
Konftrollproben wird die Pollenkeimung in Anwesenheit von NEM mig
steigender Konzentration zunehmend verzogert (Abb. 3). Nach einer
Inkubationsdauer von 60 min wird eine stationdre Hemmung der Pol-
lenkeimung von 70 bzw. 30", durch 0,01 bzw. 0,002 mM NEM iiber
die gesamte Versuchsdauer erreicht. Dagegen werden bei 0,001 mM
NEM nur maBlige Hemmungen (10—15") induziert.

Nach einer Inkubationsdauer von 2 Stunden wurde die Linge der
Pollenschlduche gemessen. Die erzielten Ergebnisse zeigen (Abb. 4), dafl
die Hemmung des Pollenschlauchwachstums ebenfalls von der appli-
zierten NEM-Konzentration abhéngig ist. Auch in diesem Fall wird das
Wachstum schon durch relativ nicdrige NEM-Konzentrationen (wie auch
durch andere SH-Gruppen-Hemmstoffe) plétzlich cingestellt. Diese FEr-
gebnisse belegen die hohe Empfindlichkeit des verwendeten Testmodells
gegenliber NEM und lassen auf die Beteiligung von SH-Gruppen bzw.
von motrischen Proteinen [4, 15, 21] im Mechanismus der untersuchten
Erscheinungen schliefien.
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SchluBfolgerungen, Die vorliegenden Versuchsergebnisse iiber die

Wirkung des spezifischen SH-Gruppen-Hemmstoffes NEM deuten daraut
hin, dall die endogenen Sulfhydril-Gruppen eine wesentliche Rolle im
Mechanismus der Cytoplasmastromung, bei der Pollenkeimung und beim
Pollenschlauchwuachstum spielen. k
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PCMB-WIRKUNGEN AUF DIE ROTATIONSSTROMUNG
IN WEIZENWURZELHAAREN (TRITICUM AESTIVUM L))

ROZALIA VINTILA*, MARTIN KEUL*, GEORGETA LAZAR-KEUL* und
ERICA-CLAUDIA FEDIUC*

SUMMARY. — Effects of PCMB on the Cytoplasmic Streaming Rate
within Wheat (Triticum acstivum L) Root Hairs, The effects
of PCMB (0.1, 0.5 and 1 mM) applied in single and combined treatment
with cysteine (1 mM); on the cytoplasmic streaming rate within wheat
root hairs were studied. While cysteine has a stimulatory effect, PCMB
induces a concentration-dependent inhibition of the streaming rate.
Over a time period, depending on the applied PCMB concentration,
the cytoplasmic streaming is suddenly stopped. The inhibition of
PCMB can be prevented by a treatment with a mixed solution of
PCMB and cysteine, but not if the reagent is added and then followed
by washing out with cysteine; the effect is probably caused by the
formation of stable links between PCMB and thio] groups. The pre-
sent results demonstrate that thiol groups play a key role in cyto-
plasmic flow within wheat root hairs.

Die Beteiligung von Aktomyosin-Filamenten und anderen Elemen-
ten des Cytoskelettes (Mikrotubuli) als grundlegende funktionclle Struk-
turen fiir viele Typen intrazelluldrer Bewegungen bei Pflanzen ist «an
besonders glinstigen Zellmodellen biochemisch und ultrastrukturell ein-
wandfrei nachgewiesen worden [6, 15, 16, 25, 33].

Die Cytoplasmastromung kommt in den Wurzelhaaren vieler Pflan-
zen je nach dem vorliegenden Zelltyp meistens als Rotations- oder Zir-
kulationsbewegung vor [10] und kann phasenkontrastoptisch bei voller
Vitalitdt der Zelle relativ leicht beobachtet und quantitativ ausgewertet
werden. Als einzellige Versuchsmodelle werden die Wurzelhaare nicht
nur zur Untersuchung cytoplusmatischer Bewegungen herangezogen [2,
21, 25, 32], sondern sie erweisen sich dariiber hinaus auch uals besonders
glnstige Versuchsobjekte zur Durchfithrung zell- und molekularbiolo-
gischer Analysen [5, 14, 19, 20].

Wesentliche strukturelle, biochemische und zellenergetische Argu-
mente zur Unterstiitzung der Hypothese des kontraktilen Mechanismus
intrazellularer Bewegungen bei Pflanzen wurden insbesondere durch
Untersuchungen an den cexperimentell relativ leicht zuginglichen Inter-
nodialzellen von Chara und Nitella oder Physarum-Plasmodicn erzielt
[1, 10, 27). Fiur den Nachweis dhnlicher kontraktiler Funktionsmecha-
nismen bei der Cytoplasmastréomung in den experimentell weniger glin-
stigen Wurzelhaaren ist man dagegen mehr auf indirekte Beweise zell-
physiologischer Natur angewiesen, wie z.B. auf Versuche mit spezifi-
schen Hemmstoffen {8, 12, 29, 31}.

* Institut fiir Riologische Forschungen, 100 Cluj-Napoca, Kumdnien
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In einer frithercn Arbeit wurde die Hemmwirkung des Hg-freien
SH-Gruppen-Giftes N-Athvimaleimid (NEM) auf die Cytoplasmastro-
mung in den Weizenwurzelhaaren untersucht |31]. Bekanntlich hemmt
NEM die SH-Gruppen der Cytoskelettproteine und inbesondere die des
Myvosins reversibel {15], so dad die mit diesem Hemmstoff erzielten An-
gaben als Hinweis flir dic Beteiligung aktomyosinartiger Strukturen
an der Cytoplasmastromung in den Weizenwurzelhaaren ausgelegt wer-
den konnen.

Vorliegende Arbeit ist eine Fortsetzung dieser Untersuchungen mit
cinem Hg-haltigen SH-Gruppen-Hemmstoff, dem Na-Salz der 4-Hydroxy-
mercuribenzoesiure  (PCMB), wobei Ahnlichkeiten und  Unterschiede
in der Wirkung von PCMB und NEM auf die Cytoplasmastromung in
den  Weizenwurzelhaaren heraussestellt werden. Durch Versuche mit
Hg-halticen SH-Hemmstoffen wurden bisher bedeutende Frgebnisse bei
der Aufklarung des Mechanismus  intrazelluldrer DBewegungen crzielt
[1, 2224, 27]. Andcrerseits werden diese Reagenzien auch als mole-
kulare Marker bei Untersuchungen liber den Membrantransport einge-
setzt, wodurch es gelungen ist, die Beteiligung ven Proteinen am Mem-
brantransport nachzuweisen {3, 4, 7. 17, 18].

Maierial und Arbeitsmethoden, 1. Pflanzenmarerial, Welzenkaryopsen  (Triti-
cum aestivum ., cv. Transilvania) wurden in Petri-Schalen auf mit lLeitunsas-
wasser angefeuchtetem Rilterpapier, bei 22—23°C im Dunkeln gekeimt. Am 3. Tag
nach dem Ansetzen wurden die 1,5—2 cm langen Wurzelspitzen abgetrennt und
aufl einem Objektirdgeer mit DeckglasfiiBehen in einem Tropfen Kontrollmedium
pripariert, Als Kontrollmedium diente die zur Auflésung von PCMB verwendete
und anschlieBend mit HCl und NaCl neutralisierte NaOH --1L.osung [1].

Pir die Versuche wurden Wurzelhaare von 750--1000 ,ym l.dnge verwendet,
da sich die Werte der Rotationsgeschwindigkeit in dicsem Entwicklungsstadium
der Wurzelhaare gegeniiber lidnge [26] und Wachstumsrate der Zelle [21] weit-
achend stabilisieren,

2. Die Messung der Gesclnwcindigheir der Cytoplasmastromung, Die Geschwin-
digkeit der Cytoplasmastromung wurcde phasenkontrastoptisch (Obj. 40x, Ok. 16x;
mittets ciner Stoppuhr und cines Okularmikrometers gemessen. Vor dem eigent-
lichen Versuchsheginn verblieb das Praparat 30 min im Lichtfeld des Mikroskopes,
um  einerseits den Traumaschock abklingen zu lassen, bzw. um andererseits dic
photodinetische Lichtwirkung [11] zu stabilisieren.

Nach Messung der Konirollgeschwindigkeit im neutralisierien Lodsungsmitie!
von PCMB wurden die zu untersuchenden Versuchsiosungen durch Infiitration
unter dem Deckgias durchgesaugt. Die Versuchsdauer betrug jewells 120 Minuten.
Die Voersuchsidsungen unter dem Deckglas wurden alle 15 min durch Infiltration
crneuert. In den Zeitintervallen zwischen zwei aufeinanderfolgenden Infiltrationen
wurden je 30 Messungen durchgefiihrt, aus denen mittlere Geschiwindigkeitswerte
berechnet wurden. Andere technische Finzelheiten sind friheren Arbeiten zu ont-
nehmen [8, 13, 26, 28, 29, 31, 321

3. Die PCMB-Belundlunyen, PCMB ist weder in Wasser noch in  Sauren
laslich, Das Reagenz (Fluka) wurde deshalb nach Abe [1] in NaOH aufgelost
und die Losung anschiieBend mit HCl und NaCl neutralisiert. Die Endkonzentra-
tionen von NaOH, HCl und NaCl wurden bei allen Versuchlosungen konstant ge-
halten, Die PCMB-Behandlungen wurden nach folgendem Versuchsschema durch-
gefthrt: 1. singuldre PCMB-Rehandlung (1, 0,5 und 0,1 mM); 2. gleichzeitige Be-
handiung mit 0,5 mM PCMB und 1 mM Cystein (v/v); 3. kontinuierliche Aus-
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waschung mit Cystein (1 mM) nach 30 min PCMB-Einwirkung (0,5 mM;; 4. sin-
gulire Behandlung mit Cystein (1 mM); 5. singuldre Behandlungen mit PCMB
und NEM gleicher Molaritaten (0,1 mM).

Jede Versuchsvariante wurde 3—5mal wiederholt. Jeder Punkt in den Ab-
bildungen stellt demnach ein Mittel von mindestens 150 Einzelmessungen der
Stromungsgeschwindigkeit dar. Durch diese hohe Anzahl von Einzelwerten kann
die natiirliche Variabilitdt im Ablauf der Stromungsgeschwindigkeit weitgehend
ausgeschaltet werden [2].

Ergebnisse und Diskussion. 1. Die PCMB-Wirkung auf die Cyio-
plasmastromung. Der Ablauf der relativen Stromungsgeschwindigkeit
in den Wurzelhaaren der Weizenkeimlinge unter der Einwirkung von
PCMB (1, 0,5 und 0,1 mM) ist in Abb: 1 in Prozentwerten gegeniiber
der Kontrolle dargestellt. Anhand der erzielten Ergebnisse kdnnen ei-
nige Merkmale der PCMB-Wirkung in vivo formuliert werden.

PCMB hemmt die Stromungsgeschwindigkeit und fiithrt. schliefilich
zum vollstandigen Stillstand der Cytoplasmastrémung. Ein charakteri-
stisches Merkmal der Wirkung von PCMB auf die Cytoplasmastromung
besteht darin, daB die Hemmung der Stromungsgeschwindigkeit im ge-
samten untersuchten Konzentrationsbereich plstzlich eintritt und kurz
darauf zum Stillstand der Strémung fithrt. Dieser Effekt tritt in Abhén-
gigkeit von der verabreichten PCMB-Konzentration nach verschiedenen
Zeitintervallen auf (30 min nach 1 mM, 60 min nach 0,5 mM und 105 min
nach 0,1 mM). Die Beziehung zwischen der vembrelschten PCMB-Losung
und der plétzlich eintretenden Hemmung der Stromungsgeschwindigkeit
ist streng konzentrationsabhingig, wobei die Geraden fiir die verschie-
denen Konzentrationen parallel verlaufen (Abb. 1). Da PCMB eine hohe
Spezifizitat far SH-Gruppen aufweist [1, 23], kdnnen die induzierten
Hemmungen bzw. die Sistierung der Stromung auf eine Blockierung der
endogenen SH-Gruppen der am Mechanismus der Cytoplasmastrémung
beteiligten kontraktilen Proteine zurlickgefihrt werden. Allerdings-wer-
den durch PCMB nicht nur die SH-Gruppen kontraktiler Proteine blok-
kiert, sondern auch andere von SH-Gruppen abhédngige Zellprozesse
gehemmt, wie z.B. die Pollenkeimung und das Pollenschlauchwachstum
[30]. Trotz dieser Einschrinkung heben die mit PCMB erzielten Hemm-
wirkungen die Bedeutung der SH-Gruppen flir den Ablauf und die
Regulierung der Dinese in den Wurzelthaaren hervor.

Die Anwendung von PCMB fiihrt in diesem Konzentrationsbereich
(1073 und 1074 M) zur Hemmung und Sistierung der Cytoplasmastro-
mung in den ‘Internodialzellen von Nitella und in den Zellen anderer
Ptlanzen [1}. Durch vakuolare Perfusion verabreicht [27], fihrt PCMB
(I mM) zum sofortigen Stillstand der Stréomung oder induziert cine zu-
nchmende Hemmung der Stromung (0,1 mM) bei Nitella. Unsere im
selben  Konzentrationsbereich  durchgefihrten  Untersuchungen azur
PCMB-Wirkung auf die Cytoplasmastrémung in den Wurzelhaaren von
Weizenkeimlingen - ergaben mit diesen Angaben {ibereinstimmende Er-
gebnisse, die auf die Beteiligung dhnlicher Bewegungsmechanismen far
die Cytoplasmastrommg bm Nztella und in den Wurzelhaaren schlieffen
lassen.

7 — Bialogie nr. 1—2/1998
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Abh 1 Die Wirkung verschiedener PCMB-Konzentrationen auf die Cytoplasmastrimung in
Weizenwurzelhaaren (Triticum aestivom L.).

Unter den verschiedenen intrazelluliren Bewegungstypen ist die
Chloroplastenverlagerung wohl am eingehendsten untersueht worden
(9, 15, 22, 23, 33]. Die lichtinduzierte Chloroplastenorientierung bei
Mougeotia und die Haftung des Chloroplasten am wandstindigen Cyto-
plasma reagieren sehr empfindlich auf PCMB (5x10~% M), wobei die
induzierte Hemmwirkung durch Cystein, jedoch nicht durch Serin oder
ATP uufgehoben werden kann [22—24]. Auf Grund dieser Ergebnisse
wird vermutet, daff fur die Verlagerung der Chloroplasten kontraktile
Proteine (ATPasen) verantwortlich sind, die sehr empfindlich auf SH-
Blocker reagieren. Neuere, mit hochempfindlichen Methoden (selektive
Inhibitoren flir in vivo-Untersuchungen. Immunofluoreszenz, Fixierung
mit Mikrowellen, Antikérper) durchgefiihrte Untersuchungen unterstiit-
zen die Hypothese, wonach Aktomyosin-Mikrofilamente die {unktionel-
len Strukturen sowohl fur die Cytoplasmastromung als auch fir die
Chloroplastenverlagerung darstellen [15, 25, 331

© 2. Zur Reversibilitdt der PCMB-Wirkung durch Cystein. Die Be-
deutung der SH-Gruppen fiir das Zustandekommen und die Regulation
der Cytoplasmastromung in den Weizenwurzelhaaren, sowie die Um-
stdnde, unter denen die Hemmwirkung von PCMB durch eine Zufuhr
von SH-Gruppen reversiert werden kann, wurde in kombinierten Be-
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A b b, 2 Singuldre und kombinierte Wirkungen von PCMB wid Cystein auf dic Cyto-

slusmastrémung in den Wurzelhaaren von Weizenkeimlingen (Triticum aestivum L)),
Ter Pleil markiert den Beginn der Auswaschung mit Cysteinn nach Vorbehindlung
mit PCMB.

handlungen mit PCMB (0.0 mM) und Cystein (1 mM) im Vergleich zur
singuliren Wirkung der beiden Stoffe untersucht (Abb. 2).

Frither durchgefithrte Versuche konuten zeigen, dafy eine Zufuhr
von SH-Gruppen in Form von Cystein eine Beschleunigung der Stri-
mungsgeschwindigkeit verursacht, wobei das Ausmal der Stimulierung
von der Cystein-Konzentration, dem Pflanzentest und wahrscheinlich
auch vom endogenen SH-Gruppen-Spiegel abhiingig ist [10, 28, 31]. Dic
in Abb. 2 dargestellten Ergebnisse bestitigen, dall die Verabreichung
von Cystein (1 mM) die Geschwindigkeit der Cytoplasmastréomung in den
Weizenwurzethaaren beschleunigt.

In den keombinierten PCMB-Cystein-Behandlungen heben sich dic
spezifischen Wirkungen (Stimulationswirkung von Cystein und Hemm-
wirkung von PCMB) der beiden Reagenzien gegenseitig auf, wobei ins-
besondere die Hemmwirkung von PCMB durch ein Angebot an Cystein
unterdriickt wird (Abb. 2). Diese Ergebnisse deuten darauf hin, daB
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PCMB die SH-Gruppen des Cysteins kompetitiv blockiert, so dafi die
endogenen SH-Gruppen funktionsfahig bleiben.

Auswaschungsversuche mit Cystein nach einer PCMB-Behandlung
von 30 min zeigen, dafi die PCMB-induzierte Hemmung noch eine Zeit-
lang fortschreitet, wonach eine langsame, wahrscheinlich durch die
Zufuhr von SH-Gruppen bedingte voriibergehende Erholung bis zu
einer stationdren Phase auf dem Niveau der durch PCMRB induzierten
Hemmung eintritt (Abb. 2).

Aus diesen Ergebnissen kann geschlufifolgert werden, dafi sich
PCMB stabil an die endogenen SH-Gruppen der Weizenwurzelhaare
bindet. Ahnliche Effekte wurden auch durch die Verwendung von NEM
erzielt [31]. Die mit Cystein durchgefiihrten Auswaschungsversuche
(Abb. 2) und der Versuch, den endogenen SH-Gruppen-Spiegel wieder-
herzustellen, fiihrte nicht, wie im Falle anderer Untersuchungen [1, 23,
zu einer vollstindigen Aufhebung der durch PCMB induzierten Hemm-
wirkung. Die PCMB-induzierte Hemmung wurde jedoch vollstandig
unterdriickt, wenn PCMB (0,5 mM) gleichzeitig mit im Uberschuf§ gebo-
tenem Cystein (1 mM) verabreicht wurde.

3. Die Wirkung von PCMB und NEM gleicher Molaritdit. Eine ver-
gleichende Darstellung der Hemmwirkungen, die durch PCMB und NEM
gleicher Molarititen (0,1 mM) auf die Cytoplasmastrémung in den Wei-
zenwurzethaaren induziert werden, ist in Prozentwerten der Kontrolle
in Abb. 3 dargestellt. Dic Ergebnisse zeigen, dafl die Behandlung mit

Kontrolle
o - o]

+CMB 0,1mM

( Wirkung in%)
o
<O
i

NEM 0,1 mM

Strimungsgeschwindigkeit

=40~ g T T T T T i —
0 15 30 45 - 60 75 90 106 120
Behandlungsdguer { min)

Abb. 3. Die verglesckendo Wirkung vor PCMB und NEM gleicher Molaritdt anf die Cv{u—
plasmastromung in den Wurzelhaaren von Weizenkeimlingen (Triticam aestivum I.). -
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NEM innerhalb von 15 min zur Sistierung der Strémung fithrt, wih-
rend dieser Effekt nach Verabreichung von PCMB erst nach einer er-
heblich léngeren Einwirkungsdauer von 105 min eintritt. Bis zu einer
Einwirkungsdauer von 105 min bleibt die PCMB-induzierte Hemmung
relativ stationdr (5%, nach 30 min bzw. 7%, nach 90 min), was im Ver-
gleich zu NEM auf eine schwerere Aufnahme von PCMB in die Zelle
hinzudeuten scheint. Wahrscheinlich wird der plotzliche Stillstand der
Cytoplasmastromung bei dieser Konzentration (0,1 mM) nach dem Er-
reichen einer gewissen intrazelluldren Menge von PCMB und NEM ein-
geleitet, und in dieser Hinsicht sind die Wirkungen der beiden Reagen-
zien dhnlich. Der Unterschied besteht in der Dauer der Zeitspanne bis
zur Induktion dieser Wirkung, ein Effekt den wir durch Unterschiede
in der Aufnahme der beiden Reagenzien in die Zelle interpretieren.

SchluBfolgerungen. Die in vorliegender Arbeit mit den SH-Gruppen-
Hemmstoffen PCMB und NEM erzielten Ergebnisse unterstreichen die
funktionelle Bedeutung endogener SH-Gruppen fir den ungestorten
Ablauf der Cytoplasmastromung in den Weizenwurzelhaaren und stellen
zellphysiologische Hinweise fir die Beteiligung kontraktiler SH-Grup-
pen-haltiger Proteine am Mechanismus der Rotationsstrémung dar.
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COMPARATIVE HISTOLOGICAL STUDIES CONCERNING
THE NEPHROTOXICITY OF TWO PLATINUM-CONTAINING
PRODUCTS: CARBOPLATIN AND CISPLATIN

CRISTINA PASCA*, VIOREL MICLAUS**, ERIKA KIS*,
VICTORIA DOINA SANDU*, I0AN CLAUDIUS LISOVSCHI-CHELESANU**
and MIRCEA PUSCASIU*s»

SUMMARY. — Cisplatin (Platinol) and Carboplatin {Paraplatin) are
two platinum-containing products, widely and successfully used in
the chemotherapy of many types of cancer. Since nephrotoxicity is
the dose limfiting effect of Cisplatin, an analogue was created, namely
Carboplatin, with less nonhematologic toxicity, especially nephrotoxi-
city, and a similar spectrum of antineoplasic activity as the parent
compound. Our researches tried to evaluate comparatively the histo-
logical maodifications induced by similar doses of Cisplatin and Carbo-
platin on the rat kidney in concordance with the moment of the sa-
crification. The histological studies of the kidrsoy sections showed the
existence of some lesions. the intensity of which was different, the
spreading and gravity of these modifications depending on the type
of drug. Thus, the modifications appeared in the groups treated with
Carboplatin were less grave, affecting small areas, ard they did not
aggravate significantly during the 18 days of the experiment. On the
contrary, at the level of the groups treated with Cisplatin, the lesions
were graver, affected wider areas, and they progressively and signifi-
cantly grew worse during the experiment. In addition, the histological
modifications were different. Carboplatin induced a discreet edema
of the Bowman's space, correlated with the appearance of a polymor-
phous granular material inside it; uriniferous tubules appeared dila-
tated, with necrosis processes of the epithelial cells and full of a
hyaline material, Cisplatin induced a very significant swelling of the
renal tubules, especially between the cortex and medulla of the kidney, a
distension of the epithelial cells, the cytoplasm of which appeared
homogeneous and in some areas the epithelium was atrophiated or
detached. Besides, there was a granular material inside the renal
tubules because of the necrosis processes of the epithelial cells. These
data confirm the greater nephrotoxicity of Cisplatin as compared to
Carboplatire

Cisplatin (Platinol) and Carboplatin (Paraplatin) are two alkylating
agents belonging to the family of platinum-containing-products, frequently
used in the treatment of many malignant diseases. Their antineoplasic
activity results from the interadtion of the drugs with the DNA in the
tumour cells. With isclated DNA, this interaction leads to the formation
of different types of adducts through the reaction of the bifunctional
platinum compounds with the N 7 atoms of the nucleobases guanine

% Babeg-Bolyar Umiverssty, Department of Zoology, 3400 Cluj-Napoez, Romania
** University of Agricultural Sciemces and Veterinary Medicine, Departmant of Histology, 3400 Cinj-Napoca, Romawia
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and adenine [3—3]. When the reactions proceed inside cells, these drugs
cun form DNA-protein cross-links [7]. Since the dose limiting effect of
Cisplatin is its nephrotoxicity, it was necessary to create an analogue
with less nephrotoxicity and a similar spectrum of antincoplasic Hii—
vity. These conditions ure completely satisfied by Carboplatin {1. 2, 7].
Although according to the previous studics the nephrotoxicity of this
platinum-containing product is decreased, our researches tried to os-
tablish the histological modifications induced by ecquivalent doses of
Carboplatin and Cisplatin on the Wistar rat kidney.

Material and methods, OQur experiments were carried out with the following
seven groups of healthy adult male Wistar rats. weighing 190--i0 ¢ and maintained
undor  bioclimatic laberatory conditions with no food for 18 hours before the
treaiment, but having waler ad [hitum:

— group U - untreated (controly group:

— groups Cy, Co, Cy; - treated iv, with 165 mg Carboplatin'm® body sur-
foco Jday, for 3 days and sacrificed 4, 11, and 18 days aflter the treatment;

— groups S;, Ss, Sy — treated iv. with 20 mp Cisplatin’'m? body surface fday,
for & days and sacrificed 4, 11 and 18 days after the treatment
The animals were not fed {for 18 hours belore the sacrification, Having
sicrificed the animals, we took fragments from the Kidneys. They were fixed

neutral for moi processed by the p(zmilm technique and the sections of
6 microns were stained by the hematoxylin-eosin method [6].

On the stained sections we «tudied, by microscepic examination, the histo-
iogical meodifications induced by the two cytostatic drugs in concordance with
the moment of the sacrification.

Results and discussion. The microscopic examination of the kidney
seciions obtained from the rats treated with the two platinum-~contain-
ing compounds demonstrated the appearance of certain histological modi-
{ications, the intensity, gravity and extension of which were difivrent,
depending on the type of cytostatic,

Thus, at the level of the groups treated with Carboplatin, discreet
lesions already appeared 4 days after the treatment (group Cy), but they
had a zonal charuacter, not affecting wide areas. In some uriniferous tu-
bules, in the cortex of the kidney, there was a polymorphous proteic
granular material (Fig. 1), the result of some incpient necrosis pro-
cesses of the tubule epithelium. The amount of this material was not
significant, and the number of affected tubules was not large. At tho
level of the Malpighi corpuscles it could be seen a discreet edema of
the Bowman’s space, and in a small number of corpuscles the exis-
tence of a proteic granular material inside the Bowman’s space was
evident (Fig. 2).

- After 11 days (group Cy), it could be noticed that the areas occu-
pied by affected renal tubules were not wider than in the previous
sacrificed group (group C;), but some of them were a little dilatated as
a result of a slight urinary stasis, the epithelium of these tubules was
a little more affected, and in some of the tubules in the medulla a sig-
nificant hyaline material appeared (hg 3). The granular material in
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Fig. L Granular material in the lumen of Fig. 2. Polymorphous granular material is
some tubules in (he cortex of the Kiduey the Bowman's space (X 665).
(X 665).

Bowman's space persisted in some renal corpuscles, but the numbor
¢f these corpuscles decrcased compared to the group Cp sacrificed dfer
4 days.
The aspects noticed after 18 days from the treatment (group €
wure comparable with those which appeared aiter 11 dayvs, but being
more attenuated.

Cerrerning the croups treated with Cisplatin, the lesions were al-
ready obvious 4 days after the treatment (sroup S)). Some uriniferous
(ubules in the cortex of the kidney appeared swoellen, and the cytoplasm
of the epithelial ceils was hemogeneous. In the lumen of some tubules
there wes o gramalar material havi

¢ an cbvicus merging tondency. This
material is o result of the necrosis processes of the cells in the tubule
waulls, Tt must be emphasized that these alterations appeared cspecially
between the cortex and medulla, and they were more discreet in the
medulla of the kidnev.
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i

VWiw 3. Hyaline material i the bLuses of Fig 4 Usinay sonecrosis of the e pi-
some venal  fubules in the medulla of the thelittin (3 ke wviivifercies tubules between the
Fidney (> 1049). corlex and  medidla,  followed by the de-

tackinend of the cells from the baseniens meni-
brane (1 665).

After 11 days (group S,), some renal tubules showed a urinary stasis,
ithese tubules being distended, while the cells in their walls were atro-
phiated, and here and there they suffered necrosis processes. As a result
of these processes, the cells  detached from the basement membrane
and made up the granular material noticed in a larger number of tubu-
les than in group S; (Fig. 4). Besides, many cells in the epithelium
were swollen alike with group S;. These degeneration phenomena were
more obvious between the cortex and medulla of the kidney.

After 18 days (group S;), these alteration processcs not only per-
sisted, but they got worse. Thus, the urinary stasis was significantly
increased, some tubules being very distended, a very large number of
cells in their waulls appeared affected by necrosis and detached from
the basement membrane (Figs. 5—7), and other ones were swollen,
having an abnormal, peculiar aspect and dimensions threc times larger
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Fig. 5. Advanced necrosis of ithe epithelial Fig 6. Verv advanced wrinary stesis cor-

cells in the renal tubules, many cells being related with an obvious decreasing of the cell

detached  from  the bascment membrane number on lhe basement wmembrane of the
{ x 665). renal tubuics { - 665).

compared to normal cells (Fig. 8). The alteration processes were in-
creased in the cortex, very increased between the cortex and medulla,
and mederate in the medulla of the kidney.

All these modifications previously presented confirm the nephroto-
xicity of the two anticancer drugs, and the difference boiween them
concerning the extension and gravity of the lesions. Thus, the histolo-
gical modifications induced by Carboplatin were less grave, affecting
small areas and they did not aggravate significantly during the 18 days
of the experiment; on the contrary, they decreased, while in the groups
treated with Cisplatin the lesions were much more serious, affecting
wider areas and thev progressivelv and significantly aggravated during
the experiment.

Our histological results emphasize again that Cisplatin has a more
increased nephrotoxicity compared to Carboplatin, which has a mode-
rate nephrotoxicity. Therefore, the latter platinum-containing product
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Rig. 7. Many swollen cells i1 the uviniferous Fig 8. The appearance, of some abnormaj
tubules deep in the cortex of the hidney cells, having dimensions thvee times larges
(= 665). compared to normal cells, in the renal tu-

bules (x 665).

is indicated to be used in certain malignant diseases, when there is the
possibility to choose between the two cytostatics.

Conclusions 1. The nephrotoxicity of the platinum-containing com-
pounds hus an intensity dnd sravity which depend on the type of the
compound use

2. Carboplatin has a moderate nephrotoxicity on some st
the nephron, the lesions increasing slightly and progressively, but not
being very grave during the experiment.

3. The nephrotoxicity of Cisplatin is more obvious, leading to soimne
alteration processes which get worse progressively and  sigaificantly
during the 18 days of the experiment.

4. From the point of view of nephrotommty, Carboplatin is better
tolerated than Cisplatin.
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HISTOLOGICAL EFFECTS OF TWO DIFFERENT DOSES OF
EPIRUBICIN (FARMORUBICIN) ON THE RAT DIGESTIVE TRACT

CRISTINA PASCA*, VIOREL MICLAUS**, ERIKA KISs,
VICTORIA DOINA SANDU* and DANA PUSCASIU**+

SUMMARY, — Among anthracyclic antibiotics, Epirubicin is a chemo-
therapeutic agent widely applied in the treatment of many malignant
diseases. Our studies intended to emphasize the histological modifi-
cations induced in the rat digestive tract by two different doses of
Epirubicin (89 and 445 mg/m? body surface), administered i.v. By light
microscopy of the esophagus, stomach, duodenum, jejurum. ileum and
colon sections obtained from the treated rats it could be seen the
appearance of some histological modifications, the intensity of which
was different, depending on the moment of the sacrification and espe-
cially on the dose of cytostatic. The dose of 44.5 mg/m? body surfacc
irduced only discreet modifications, slowly installed. without endan-
gering the life of the animals, but the dose of 89 mgm? caused ob-
vious and grave lesions, which appeared very quickly and. in our
opinion, could have contributed to the death of 30%;, of the animals.
Moreover, the toxicity of this drug was observed especially on certain
parts of the digestive tract, namely on the stomach and duodenum. At
the level of the stomach, these modifications corsisted of the appea-
rance of some wide areas of detached epithelium, caused by the necro-
sis processes of the cells and the significant haemorrhages that justify
the presence of a large number of erythrocytes in different stages of
necrolysis inside the lumen of the stomach. At the level of the duo-
denum, a modified intestinal epithelium appeared, its cells being cu-
boidal, swollern and flattened here and there. There were also a few
areas of detached epithelium and even a haemorrhagical intestinal
mucosa. In addition, the length of the villi progressively decreased
during the experiment, being atrophied in some areas; inside of the
villi, in their lamina propria, an obvious edema occurred and an in.
fiiltration of lymphocytes and granulocytes (eosinophils) appeared. It
must be emphasized that these modifications, both at the level of
the stomach and duodenum persisted during the 18 days of our ex-
periment, even more they increased progressively. No visible histolo-
gical modifications appeared at the level of the esophagus arvl colon.
at either of the two doses of Epirubicin.

Epirubicin is an anthracyclic antibiotic, the toxicity of which is
Jesser than that of other cytostatics which belong to the same drug fa-
mily, such as Doxorubicin [1]. So, it is frequently used to treat many
types of cancer in humans. Its antineoplasic activity results from the
interaction of the drug with the DNA, blocking the DNA, RNA and
protein syntheses and the activity of the topoisomerase II, which is in-
volved in the DNA synthesis [1, 3, b, 7, 8]. The dose limiting effect of
Epirubicin is mainly myelotoxicity, particularly leukopenia [4]. In ad-
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** University of Agricultural Sciences and Veterinary Medicine, Department of Histology, 3400 Cluaj-Kaposa, Romania
2 Siate Umiversily of Oradea, Department of Histology, 3700 Oradea, Romanis
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dition, it has a cardiotoxic cffect but less as compared to Doxorubicin,
the analegue of which it is [2, 10, 11], and induces digestive-disturbances
consisting of: nausea, vomiting, diarrhoea, lesions of the mucosa of the
oral cavity [6].

It must be emphasized that most studies concerning the toxicitv
of this cyvtostatic drug have been carried out on the ill orpanisms {en the
milignant tumour-bearing organisms) and just w little on the hoaithy
organisms. Moreover, the toxicity of Epirubicin on the digestive tract
and especially  the histological modifications induced by this chemo-
therapeutic agent are insufficiently studied. Therefore. our studies in-
rended to reveal the alterations induced by two different deses of Epi-
rubicin in different parts of the digestive tract-of the healthy Wistor
rats.

Material and methods, Qur experiments were carried out with ninge 0
of adult male Wistar rats, weighing 19010 g, They were maintained unda
ctimatic Jaboratory conditions, with no food for 18 hours before the tres
but thev had water ad {ibitum. The animals were divided imo two ser

-— sories A included the foliowing four groups:

- yroup Ua oo untreated {controly group;

croups Ty T treated fov, with a single dose of 89 myg Epirubicin'm® bhody

2A” ! A
the <acrifiqation of these animals was cartied out 24 hours, 4 and © davs after the fre

neut s
series B duneluded the following five groups:
croup Up - untreated (control) group;

sroups Vyp, Top, Typ, Typ treated iy, with o single dose of 445 my Epirubicin Tt body
surface, the sacrification being carried out 24 hours, 4, 6, 11 and 18 davs after the treat-
ment.

Initially, we meant series A to include four groups which had to be sacri-
ficed after 24 hours, 4, 11 and 18 days, the same as series B. Bui, after 5 days
from the treatment the rats suddenly became sleepy and listless and in the 6th
day, 30% of them died, so we had to sacrifice the rest of them.

Before the sacrification, the animals were not fed for 18 hours. Having
sacrificed the animals, we took fragments from the esophagus, stomach, duode-
num, jejunum, dleum and colon. They were {ixed in 10% neutra!l formol, processod
by the paraffin technique and the scctions of 6 microns were stained by the he-
matoxylin-cosin method [9).

On the stained sections we studied, by microscopic examination, the histolo-
gical modifications induced by the two doses of Epirubicin in concordance with
the moment of the sacrification.

' Results and discussion. By light microscopic examination of the sec-
tions obtained from the treated rats it could be seen the existence of
some  histological modifications, the gravity - of which was differeat,
depending on the digestive tract, the moment of the sacrification and
eSpemally onn the dose of Epirubicin.

" Thus, in series B, which included rats treated with a single dose. of
445 mg Epzrub}mn/m body surface, the first modifications appeared
at the level of the stomach after 4 days from the treatment (group
Ton): they were very discreet and consisted of the appearance of
slight congestion of the gastric mucosa.
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After 11 days (group Tip), a moderate edema appeared deep in the
lamina propria of the gastric mucosa. In addition, a discreet epithelial
necrosis could be noticed and in the lumen of the stomach there was
a little amount of detritus made up of dead cell residucs.

After 18 days from the treatment (group Tsn), a zonal necrosis of
the epithelial cells appeared, followed by @ zonal detachment of the
surface epithelium and a haemorrhage which caused the accumulation
of a significant amount of blood. Thus, in the lumen of the stomach
it could be easily seen o lurge number of erythrocytes either isolated or
in wider or smaller groups. Their aspect suggested that the huaemorrhage
had recently occurred, because most erythrocytes had an aspect and on
affinity for the dyes almost like normal erythrocytes, they had not ves
suffered u significant lysis process. Inside the lumen, besides the eryth-
rocytes, there was @ moderate number of cells detached from the gastriz
epithelium which were in different stages of ncerolysis.

At the level of the duodenum, the first modifications appoeared aftor
4 days from the treatment (group Tes), consisting of congestion and
edema inside the lamina propria of the villi, while the epithelial cells
that cover the villi were a little sherter compured to those in the group
T, 5, sucrificed after 24 hours from the treatment. Just a few number
of the cells detached from the basement membrane, which justifies the
moderate amount of detritus in the intestinal lumen.

After 11 days (group Tsg), the congestion in the lumina propria was
more obvious and there appeared a zonal necrosis of the centerocytes
and microhuemorrhages. In the intestinal lumen there was a moderate
amount of detritus which here and there had a haemorrhagical aspeci
and in other places this detritus consisted only of cell residues.

After 18 days (group T p), the congestion, edema and zonal necrosis
persisted. Besides, some microhaemorrhages occurred, which were de-
monstrated by the existence inside the intestinal lumen of a moderate
amount of detritus consisting of erythrocytes and enterocyte residues.

At the level of jejunum, the histological aspects were comparable
with those already described, but a little more discrect. Concerning the
ileum, esophagus and colon, no visible histological modification could
be seen by light microscopy.

In series A which included rats {reated with a single dose of 89 me
Epirubicin/m*? body surface, the modifications appeared earlier and they
were graver as compared to those noticed in series B.

Thus, on the stained stomach sections, the first modifications al-
ready appeared after 24 hours from the treatment (group T 4), and they
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iy 1. Congestion of the gasivic mucosa Fig. 2. Obvious stasis imside the gasivie
aivi advanced necrosis processes (< 665). glands and an abundant detritus in the li-
men  of ike stoiach {0 20686).

consisted of congestion and edema (Fig. 1), but ufter 4 days (group Tas),
all these were more obvious and they were correlated with a zonal
necrosis of the gastric epithelium and haemorrbages.

After 6 days (group Tsa), the gastric epithelium wus detached on
wide areas because of the necrosis of a large number of epithelial cells.
Besides, in these areas many haemorrhages and un obvious stasis of the
gastric glands appeared (Fig. 2). Many cells detached from the epithe-
lium of the gastric mucosa, which were in difierent stages of necrobiosis,
and other cell residues made up an abundant detritus inside the gastric
lumen (Figs. 3, 4).

At the level of the duodenum, after 24 hours from the treatment
{group T;a), there was an infiltration. of lymphocytes and granulocytes
deep in the lamina propria of the intestinal muccsa, among the Lieber-
kithn glands. The number of eosinophils was very large (Fig. 5). In
the upper side of the lamina propria of the villi, besides an infiltration
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P ig. 3. Detritus in the lumen of the sto- Figo 4 dbwadaent detritus in the humen of
mach consisting of cells deiacicd from  the e siomach (v 266).

gustric mucosa because of the necrosis pro-
cesses { X 665).

resembling that already described, therce appeared an edema more ob-
vious near the basement membrane of the intestinal epithelium (Fig. 6).
In a very few number of villi there were some crythrocytes which had
come out from the capillaries (Fig. 7).

After 4 days (group Tg.), the villi were shorier as compared to
those in the group Tia, the intestinal epithelium was more altered, the
cells not being columnar, here and there they were cuboidal, distended
and on wide areas they appeared more or less flattened (Fig. 8). In
some areas, the epithelium was detached and the intestinal mucosa had
4 haemorrhagical aspect.

After 6 days (group T..), the necrosis processes were meore ad-
vanced, a few number of villi were atrophied and the intestinal lumen
was full of detritus.

Similar modifications appeared in the jejunum, too, but they were
less grave and appeared slowlier. The histological modifications in the
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¥ig 5 Infiltvation of lymphocyies and Pig 6. Advanced necrosis and edema of

gravulocvies (especially cosinophils) into the the villi and an ebundant detritus in the
Lieberkiihn glands (X 665). limen of the Jejrunnm (X 266).

ileum were more discreet than in the jejunum. Cocerning the csopha-
gus and colon, no visible histological modification could be seen hy
light microscopy.

All these mecdifications induced by the two different doses of Epi-
rubicin demonstrate that this anticancer drug has a significant toxicity
on the digestive tract, especially on some parts of the tract. The gravest
alterations have been noticed at the level of the stomach and duode-
num, while at the level of the ilewm they were more discreet and no
visible histological modification could be seen by light microscopy in
esophagus and colon.

The appearance and gravity of the lesions depended significantly
on the dose of Epirubicin. Thus, when we administered a dose of 44.5
mg/m? body surface, the first medifications were noticed after 4 days,
these increasing slowly, not being very grave even after 18 days from the
treatment. On the contrary, when we administered 89 mg/m? the lesions.
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e 2o 4 e
YFig 7. Receni wmicrohaemorrhages at the Fig. 8. The upper side of the villi which
level of gastric mucosa (X 266). suffered a necrosis process, the epithelial cells

of the mucosa flattened and delached from
the basement membrane {# 266).

Already appeared after 24 hours, they quickly increased und they were
graver. In this case, the lesions uffected very sericusly wide areas, so
we consider that these lesions significantly contributed to the death
of 3004 of the treated rats.

It must be emphasized that both doses used by us do nct exceed
the maximum therapeutic dose (89 mg/m= body surface). Thercfore, woe
consider that this maximum dose is too high, at least concernig the
species on which we carried out our experiments. Moreover, we must
take into consideration that people kearing tumours have to receive 6
chemotherapy cyeles, this anticancer drug being able to have a signifi-
cant toxicity on the digestive tract.

Conclusions. 1. Epirubicin has a toxic ecffect on the digestive tract
‘of the Wistar rats, the intensity of which is more pronounced on cer-
tain organs, namely the stomach und duodenum.
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24 The toxic effect of this anticancer drug depends on the dose,

being more increased and quicker at 89 mg Epirubicin/m? body surface
than at 44.5 mg Epirubicin/m?

3. The lesions appeared progressively, with no recovery tendency

during the 18 days of the experiment.
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THAPSIGARGIN DEPLETES INTRACELLULAR CALCIUM
STORES AND ACTIVATES AN INFLUX PATHWAY FOR DIVALENT
CATIONS IN K562 CELLS

FERENC KOSA*, MARIA MOGOCSI** and BALAZS SARKADI+*

SUMMARY. — Thapsigargin -— an inhibitor of the endoplasmic re-
ticulum Ca?t-ATPase was shown to elevate [Ca?t]; in the K562
erythroleukemia cell line at concentrations of 05—30 nM. The in-
duced rise in the cytosolic calcium concentration was transient in
Ca?t_free media, but sustainefl in the Ca®+-containing medium. The
[Ca*+}; rise resulted from the emptying of the intracellular calcium
pools. The emptying of this internal Ca?* stores (including 1P;-sen-
sitive stores) by thapsigargin stimulated calcium entry as indicated
by a rise in the cytosolic free Ca%* concentration after Ca?* had
been added to cells suspended in Ca?*-free medium. Thapsigargin also
stimulated Mn?* entry in K562 cells.

The resin from the umbelliferous plant, Thapsia garganica, has for
centuries been used as a counter-irritant for relief of rheumatic pains.
Chemical investigations revealed the major active constituent to be a
sesquiterpene lactonc {16]. The compound was named thapsi‘gargin,ylni’_
tial pharmacological studies revealed that thapsigargin (TG) was a po-.
tent activator of different cell types involved in the inflammatory res-
ponse [19]. In addition to the capacity of thapsigargin to induce acute.
cellular responses, it has long-term effects in. promoting second-stage
carcinogenesis in mouse skin [16]. Thapsigargin has been identified as a:
nonphorboid tumour promoter whose mode of action appears to result
from the emptying of intracellular calcium stores. This effect has been
shown to be a direct consequence of its specific inhibition of all the
known cloned isofecrms of the endoplasmic and sarcoplasmic reticulum
Ca?' -ATPases |5, 6, 11]. Due to a substantial endogenous calcium' leak
through the endopluasmic reticulum membrane, inhibition of the Cu?'-
ATPases by TG produces a rapid release of Ca®” from endomembrane
calcium pools that include the IP,-sensitive compartment [4, 9, 14].'In
a4 variety of cells, the addition of TG also results in the concomitant
elevation of plasma membrane Ca?” permeability {7, 19, 13]. '

To the best of our knowledge, TG has so far not beeni tested for
its effects on Ca’* release or Ca?” intlux in K562 human erythroleuke-
niia cells. Therefore, in the present study, we examined the effects of
T(x on cytoselic calcium concentrations of this cell ]me

* DBabes-Dolva: University, ]Jt’,"mtmruf of Auimal Physiology, 3400 Clij-Napoca, Romasia
i National Institute of Hematologv, Blood I'mnsfwwn and Iwmur ology, 1113 Budapest, Hungary
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Materials and methods. Cells and culture conditions. K562 cells were grown
in- -MEM medium without nucleosides, supplementad with 108, feta] calf se-
rum, 2 mM glutamine at 37°C in a humidified atmosphere containing 5%, CO..

Flugrescence [Ca*™ 1 measurements. Fluorescence was measured according to Schaefer
o wl. 2127, The standard incubation medium for the flucrescence measurements containedd
P20 mM NaCl, 5 mM KCI, 0.5 mM MgCl,, 0.04 mM CaCl,, 10 mM ¥epes-Na (pH 7.4), 10 mM
NallCO,, 5mM Na,HPO, and 10 m\[ glucose. For loading with the fluorescent calcium
indicator, K562 cells (3--3x 105/m!) were incubated in culture medium with 1.5 g3 of fu-
ra-2/AM at 37°C for 30 min. After loading, the cells were kept at room temperature and
the fluorescence measurements were carried out within 2 h. Before each measurement, an
aliquot {1 ml) of the loaded cell suspension was rapidly centrifuged (10s at 12,000 . g
in an Eppendorf microcentrifuge and the pellet rinsed three times with the standard incu-
bation medium and resuspended in 2 ml of incubation medinm (1.5 2.5 £ 108 cells/ml). Fluo-
rescence was measured in a Hitachi F-4000 fiucrescence spectrophotometer at 37°C under
continuous gentle stirring. For fura-2 the excitation wavelength was 340 nm, emission was
measured at 500 nm (bandwidth, 5 nm). Cytoplasmic free calcium concentration was cal-
culated by using the method of Grynkiewicz o of. [3}.

Mn?t gquenching of fura-2 fluorescence. It was performed essentially according to Rin k&
[107. Cells loaded with fura-2 as described above were suspended in the standard incu-
bation medium from which CaCly was omitted. MnCl, (I mM, final concentration) was added
first and thapsigargin 2--3 min later. Fluorescence was excited at 360 nm, ie. at the iso
bestic wavelength at which Ca*? dees not affect fura-2 flucrescence {107, Fmission was

recorded at 500 nm.

All the - chemicals used * were of analyticul grade. Thapsigargin was purchased from
Sigma, fura-2/{AM from Calbiochem; a-minimal essential medium (MEM) without nucleo-
sides and fetal calf serum were obtained from Gibco.

Results and diseussion. Effects of thapsigargin on [Ca** ] in Ca* -con-
tatning and Ca?*-free medium. As can be scer from Fig. 1A, in the ab-
sence of extracellular Ca??, the addition of 14 rM thapsigargin (TC)
to a suspension of fura-2-loaded K562 cells, induced a concentration-
dépendent elevation of cytosolic Ca?* concentration from the resting levet
of approximately 100 nM, followed by a decline to or slightly below the
resting level. Maximal [Ca?*]; elevation was obtained with 4 nM T(. At
this dose, TG induced a transient [Ca®*}; peaking at ~90 oM above the
resting level. Since these [Ca?*]; peaks appeared in cells suspended in the
Ca?*-frecc medium, they can only originate from intracellular releasc,
In other cell types, similar transients have been interprcted to reflect
the unmasking of an endogenous Ca?* leak from the endomembrance pool
upon inhibition of the Ca?*-ATPase {9, 14, 161

At lower TG concentrations, there was a short delay belore (Ca??y,
began to rise, and the peak level was reached after about 1—1.5 min.
The elevation of cytosolic [Ca**]; is slower both at low and high T
concentrations thar the rise in [Ca?*]; seen with the K562 cell surface
receptor agonist ATP (Fig. 2A), which increases [Ca®*} to a peak within
a fcw seconds.

In the presence of external Cat*, addition of 0.5 nM TG induced the
development of sustained Ca?? signals (Fig. 1B). The rise in [Ca*"}; could
be further increased by the addition of 0.5 oM TG (Fig. 1B, trace cj.
When starting the incubation with 4 oM TG, a maximal response in
[Ca?"}; was achieved which did not increase by further addition of the
drug. After 10—12 min, the response appeared to result from Ca®* entry
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mto the cells because it was rapidly reversed by the additicn of excess
FGTA (Fig. 1B, trace d). Maximally cffective concentrations cf TG ele-
vated [Ca?¢}; by ~530 nM, from a resting level of ~14) 1)l

The peak level of TG-induced caleium signal (at above 300 nM) was
onlv slightly dependent on the external free Ca?” concentration | at 40 oM
this peak value was about 959 of than ¢cen at 0.5 wl and there was
no further measurable change in this value, when the exterval Ca*e con-
centration was increased up to 2.5 mM (data ot shown).

Source of the Ca** ebilized by the TG To determine the origin of
the Ca? mobilized by TG, we comparcd the changes in {Ca® | mediated.
by TC apd XTP in K582 cells suspended i Ca® '-free medium. Fig. 2
<hows the offcets of sequeuntial additions of ATP and TG on [Ca?t]; in
Ca? -free medium. When these agents were applied at their maximally
clfective concentrations, TG was capable of evoking further release of
»ntmullulm Ca?? after a maximal stimulation by ATP (Fig. 24). O the
other hand, after the release of intraccllular Ca?* by a maximal dose of
TG, ATP caused no further clevation in [Ca?™] (Fig. 2B). To ensure
that the absence of the responses to the second agent (ATDP) was not duc
solely to prolonged exposure of cells to lew extracellular calcium levels,
control experiments were performed using cells maintained in low [Ca2i
medium for 10 min prior to addition of the Ca?*-mobilizing agent. Thxs

1

treatment did not decrease Ca?tl over time, nor did it bdun the iu-
srease i [Ca®v ] induced by ATP or TG (data not ¢hown).

The results obtained svogest that the TG-sensitive intracellular Ca®
vool 1s functionally larger thau the Al'P-sensitive pool and includes he
fatter. ATP is believed to release intraccliular Ca?” from IPg-sensitive
Ca® peol{s) through activation of phospholipasze € and subscquent forma-
tion of 1Py 1, 8. Thuy, it appears that TG and ATDP in K562 cells
yecruit Ca*s from a common IPgsensitive intracellular pool or from pools
which substantially overlap. These results and data indicate cither that
TG can release Ca*™ from peols not accessible to ATP and, by inference,
to 1P, or that a single pool can be emptied completely by TG and only
partially by IP..

Induciion of Cu® anflux by TG. To dissociate the intracellular Ca?
selease and Ca®* - influx responses, our experiments werc carried out accord-
g to the  Ca? -free/Ca? “reintroduction protocol: excess FEGTA  had
been added to cell suspensions 1 min before application of TG and Ca?!
was reintroduced into the medium 2--6 min after the drug, a time when
the initial [Ca*7}; response (i.c. intracellular Ca?™ release) was over. Addi-
tion of exterpal Ca® after the TG-induced [Ca®’ ) trapsient resulted in
a rise in [Ca?'}; (Fig. 1A), which involved stimulation of Ca®* entry.
The rate and magnitude of Ca?* cotry were found to be proportional to
the concentration of TG and to the extent of (Ca®™ mobilized by this
campound (Fig. 1A, traces a and b).

The observed caleium influx can be expiained with the capacitative
calcium entry model "9 Accerding to this mede!, the emptyving of the
mtracelivlar calcimm pocl would activate, through the plasma mcmbran(}'
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¥ig Y. ILiffect of thapsigargin (1G) on {Ca*¥}i in K562 cells in the absenc: (A) and pre-
sence of extracellular Ca** (B).

—

A: 1 and 4 nM thapsigargin, indicated by traces « and b, were added to fura-2loaded
K562 cell suspensions in nominally Ca?*-free medium followed by addition of 1 mM CaCl,.

B: 03 (¢) and 4 (d) nM TG were added to cell suspensions in the presence of extracellu-

lar Ca?”. The following additions were made as indicated by arrows: trace ¢: 0.5, 1 and

I nM TG, trace d: 1 mM EGTA. Fluorescence was measured at 500 nm (the excitation wave-
length was 340 nm).
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A B 25 pMATP and 4 nM TG were added to fura-2-loaded K562 cell suspensions in

nominally Ca?"-free medium and fluorescence was measured at 500 nm (the excitation wave-

Jength was 340 nm). In C: 1 mM MnCl, and 20 nM TG were added to fura-2-loaded cell

suspensions in nominally Ca?*-free medium and fluorescence was recorded at 500 nm (fluc-
rescence was excited at 360 nm).

a pathway for its refilling. The model postulates tbat Ca?* eatrv in manyv
cell types is linked to the state of filline of the internal dischargeable Ca?™
pool, so that depletion of the pool promotes either entry into the pool
by-passing the bulk of the cytosol, or a1 increased Ca? permeability of
the plasma membrance allowing Ca?” influx into the cvtosol 9.

A second approach to measute the effect of TG on Ca? influx in
K562 cells was to moritor divalent cation entrv into fura-2-loaded cells
in the presence of extracellular Mn?7 [2, 107. Mn?" can be used as a
probe for Ca®* influx in a variety of cells, because it enters cells by, mec-
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chanisms analogous to those of the Ca’*™ entry, but it guenches fura-2-
fluorescence 107, Thus, replacement of extracellular Ca?~ with Mn®" is
useful to monitor divalent cation influx into cells. As can be seenm in
Fig, 2C, stimulation of K362 cells by 20 nM TG caused, after a short
Iaq eriod, a rapid decrease in the fluorescence at 360 nm which indicdtcs
ﬂmt the divalent cation Mn®* has entered the cytosolic compartment.

In econelusion our results indicate that thapsigargin not only de-
pivtes 1Pg-sensitive Ca** stores but also activates an influx pathway for
the divalent cations Ca** and Mn®**. The action of TG in the K362 cell
Iime 1s undistinguishable from its effects in othor cell types.
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CONTRIBUTIONS TO THE STUDY OF THE HEMAGGLUTINATION
CAPACITY OF PSEUDOMONAS AERUGINOSA

DOMNICA ANDRONESCU*, ELENA DAVID*, STELA COCEAN*
and DOINA SERBAN**

SUMMARY. — Hemagglutination typing of 118 Pseudomonas aerugi-
nosa strains is described. It has been found that the frequency of
mannose-resistant, mannose-sensitive hemagglutination type and non-
typable strains varies with the sources of isolation (urinary, respira-
tory, post-operative and digestive infections) and the origin of erythro-
cytes (human, bovine, chicken and guinea pig). Of the hemagglutina-
tion types I—IV determined according to the technique of Evans
et al., type 1V was found most frequently among the strains to be
strongly related to production of virulence factors (hemolysin, extra-
cellular protease, enterotoxin) and pigments (pyocyanin, fluorescein).

The fimbrial adhesins (lectins) of Pseudomonas ceruginese and of

other bacteria play an important role in the attachment of bacterial
cells to the cells and tissues of the host crgenism. The attached bacterin
are not removed by the washing effect of the body fluids, and, thus,
the bacterial colonisation of the cell and tissue surfaces cun tuke place.
The adhesins also act as hemagglutinins, Therefore, the adhesive proper-
ties of bacteria can easily be studied by determining their capacity to
agglutinate the erythrocytes from different species. Two basic types
of bacterial hemagglutination have been described. In the mannose-
resistant hemagglutination (MRHA), the D-mannose added to the sus-
pension of bacteria and erythrocytes does not inhibit the hemagglutina-
tion, which indicates that the cellular receptiors for hemagplutinins do
not contain D-mannese in their structure. Contrarily, the mannose-sen-
sitive hemagglutination (MSHA) is inhibited by mannose addition s
mannese is present in the structure of these cellular receptors for hem-
agglutinins [3—6, 8, 9, 12].
' The hemagglutinins, like the hemolysins, extracellular proteases
and enterctoxins of bacteria, are virulence factors [1, 2, 4, 7, 10, 11}
In Pseudomonas aeruginosa, the hemagglutinins appear together with
pigments (pyocyanin and fluorescein), too [4].

In the present paper, our study dealing with the hemagglutination
typing of 118 Pseudomonas aeruginosa strains is described.

Materials and methods. The 118 Pscudomonds aeruginoseg strains were iso-
lated from urinary, respiratory, post-operative and digestive infections of hu-
mans. Samples of urine, sputum, faeces and purulent secretions were examined.
For isolation and identification of strains, the classic methods werc used. For
hemagglutination typing the strains were (‘uiturcd on the CFA (colonisation fac-

* Tastitute of Public Health and Medical Researck , 3400 Cluj-Napoca, Romanta
** Deceased.
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tor-antigen production) agar medium. Hemagglutination capacity of the strains
was tested with human group A, bovine, chicken and guinea pig erythrocytes.
The testings were carried out with and without addition of D-mannose. The ba-
sic hemagglutination types (MRHA and MSHA) and the HA {ypes I—IV were
establisheld according to the technique of Evans ef al. [3]. The numbers of
typable and non-typable strains were recorded. The hemagglutination typing was
accompanied by determination of hemolysin, extracellular protease and pigment
(pyocyanin and fluorescein) production by applying the usual methodology. En-
terotoxin production by the strains isolated from diarrheal disease was also de-
termined by using the rabbit ligated illeal loop method.

Results. Results of the basic HA typing of the strains depending
on the sources of isolation and the origin of erythrocytes are presented
in Table 1. One can sece from this table that the frequency of the MRHA
and MSHA type and non-typable strains varies with the sources of
isolation and the origin of erythrocytes.

In urinary infections, the MRHA type strains are dominating over
the other strains tested with the same erythrocvtes, but the dominance
shows the following order: chicken>bovine>human~>guinea pig erythro-
cytes.

Most of the strains isolated {rom respiratory infections are either
non-typable (with human erythrocytes) or belong to the MRHA type
(with the other erythrocytes).

It is characteristic for the strains isolated from post-operative in-
fections that the non-iypable strains are most numerous with human
and bovine erythrocytes and least numerous with chicken and guinea
pig erythrocytes.

In the digestive infections, as in the urinary ones, the majority of
strains are of MRHA type, and the dominance of these strains depend-
ing on the origin of erythrocytes decreases in the same order, ie.
chickenbovine>human~guinea pig erythrocytes.

When all strains are considered together, dominance of the MRHA
type strains over the other strains is again evident as in the case of
the strains isolated from wurinary uand digestive infections. In other
words, the MRHA type strains are most numerous with all erythro-
cytes. But the frequency of the MSHA type and non-typable strains largely
depends on the origin of erythrocytes. Thus, the MSHA type strains
are less frequently encountered than the non-typable strains when the
hemagglutination is tested with human and bovine erythrocytes, whe-
reas the reverse is true with the chicken and guinea pig erythrocytes.

Grouping of the 118 strains into HA types I-——IV according to the
scheme of Evans et al. [3] led to the results illustrated in Fig. 1. It
is evident from this figurc that the strains isolated most frequently
from different infections belong to different HA types, namely those
from urinary infections exhibit type IV HA, those from respiratory in-
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Table 1

Number and percenfage ol mannose-resistant hemagglutination (MRHA),
mannose-sensitive hemaggqluiination (MSHA) type and non-typable
Psendomonas aeruginosa strains isolated from different sources
and tested with different erythrocytes

Total Number and percentage of strains
number agglutinating

HA type of

Sources of isolation and per-

centage strains human bovine chicken guinea pig
of strains erythrocvtes
Urinary infections 26 MRIIA 18 19 21 15
(lono B9.3v 73000 800y (32.709)
MSITA 4 1 3 8
(154975 da8any TS0, (300107)
Non-typable 4 6 2 3
(15.49%)  (28.1%)  (7.77)  (11.5%)
Respiratory infections 17 MRHA 5 12 16 7
(1000 (29.494)  (70.69,) (94.1°,) (41.29)
MSHA 5 1 0 4
(29.49%)  (5.9%) 0% {23.5%,)
Non-typable 7 4 i @
(41.29,)  (23.5) (5.99,1  (35.3¢%,)
Past-operative 17 MRHA 6 5 9 R
infections {1009) (35.3%,) {29.49%,) (52.99,) (29.49,)
MBITA 0 1 7 7
{0%) (5:9%) (41.2%) (41.29%)
Non-typable 11 11 1 5
(647‘30) £647) "o {S'E)',)<>) (29'4‘00}
Digestive infectios 38 MRITA 44 50 34 28
(1009,) (75.99%,)  (86.200) 93.10)) (48.39,
MSHA 7 i 1 14
(1200 (1.7%)  (17%) (24.1%)
Non-typable 7 3 16
(12,10 (12000 320 (2769
Total 118 MRHA 73 86 100 33
{100°,) (619955 {72.9°)) (8470 (46.67,)
MSHA 16 4 11 33
(13575 (3.40,) 930 (28.09)
Non-typable 29 28 7 30
(24,600 (23.79) (3.99,)  (25.47,,

fections — type III HA and those from digestive infections — type IV
or I HA. These findings suggest seme organ specificity in the adherence
of strains, namely adherence to the urinary tract by strains of HA type
IV, to the digestive tract by strains of HA types IV and I and to the
respiratory tract by strains exhibiting type III HA.

Fig. 1 also shows that the strains isolated from post-operative in-
fections belong, in a similarly low number, to different HA types. Num-
ber of the non-typable strains isolated from different infections is si-
milarly low. Consequently, it is not possible, in these two cases, to
compare the frequencies of the HA types.
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The relationship between HA type and hemolysin, extracellular
protease and pigment production is dealt with separately for the strains
isolated from different infections (Figs. 2—5).

One can deduce from Fig. 2 that, among the strains isolated from
urinary infections, only type IV HA is strongly related to production
of hemolysin, pyocyanin and fluorescein and weakly to the protease

activity.
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Fig. 3 indicates that, among the strains isolated from respiratory
infections, both HA types III and 1V are accompanied by significant
hemolysin, protease and pyocyanin production.

For the strains isolated from post-operative infections it is charac-
teristic — as Fig. 4 shows — that hemolysin, protease, pyoeyanin and
flucrescein are produrcd not only by the type IV HA strains, but also
by the non-typable ones. In addition, therc is u relationship between
HA type II and production of hemeclysin and fluorescein. All these
strains, including the non-typable cncs, being producers of virulence
factors can be considered as hospital strains adapted to survival under
the hygienically controlled conditions of hospitals,

Fig. 5 illustrates that, of the strains isclated from digestive infee-
tions, those belonging to HA types I, II and 1V produce enterotoxin.
Production of hemolysin, protease, pyocyanin and flucrescein is also
frequently encountered among these strains and less frequently among
the non-typable strains.
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duction of the strains isolated from digestive infections.

Conclusions. 1. Frequency of MRHA, MSHA type and non-typable
Pseudomonas aeruginosa strains varies with the sources of isolation
(urinary, respiratory, post-operative and digestive infections) and the
origin ol erythrocytes (human, bovine, chicken and guinea pig).

2. Of the HA types 1I—1V determined according to the technique
of Evans et al., the following were found among the strains isolated
from different infections to be strongly related to production of viru-
lence factors and pigments: type IV (urinary, respiratory, post-opera-
tive and digestive infections); type III (respiratery and digestive infec-
tions); type II (post-operative and digestive infections); type 1 (digestive
infections). The non-typable strains from post-operative infections were
also found to be producers of virulence factors and pigments.
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DATA CONCERNING THE POSSIBILITY OF USING
THE ABUNDANCE OF THE AZOTOBACTER CELLS AS
A BIOINDICATOR OF SOIL POLLUTION

1ZABELLA KOLOSVARY*

SUMMARY. — Heavy metal-polluted riparian soils along the brook
Turt and the river Tur (Satu Mare county) were studied. The pollu-
tion originated from the nonferrous heavy metal-mining area in Turt.
The soil samples taken periodically during 1995 and 1996 were sub-
mitted to microbiological, enzymological and physico-chemical ana-
lyses. The number of the colony-forming units of Azotobacter was
found to be a more synthetic indicator of soil pollution than any
individual heavy metal of the eight ones (Cd, Co, Ni, Cu, Pb, Cr, Zn
and Mn) analysed. The method applied for determination of the
number of the viable Azotobacter cells meets the requirements of
being simple, accurate, objective and standardisable,

Application of physico-chemical methods for studying the polluted
soils and those subjected to remediation measures is necessary but in-
sufficient: the physico-chemical investigation of these soils should be
accompanied by biological studies. The biological methods should be
simple, accurate, objective and standardisable (e.g. [7, 8]). We have
suppoesed that the method for determination of the numbers (colony-
forming wunits) of the aerobic, nonsymbiotic N.-fixing bacteria of the
genus Azoiobacter may meet all the requirements specified above. Tho
aim of the present study was to verify this supposition in scils located
aleng « transect originating from a point source of heavy metal pollu-
tion.

Materials und methods, The area of a nonferrous heavy metal mine located
e the vieinity of the village of Turl (Satu Mare county) was studied. Sulphide
ores (sphalerie, galena, caleopyrite, pyrite) are mined and processed here with
a humid techrnoiopy. The resulting huge amounts of heavy metal-containing acid
mine waters are evacuated into the brook Turt which flows into the river Tur.
The polluted waters infiltrate into the soils along the brook and river banks.
Sometimes, the riparian soils become polluted also due to floodings. In addition,
the area is affected by atmospheric pollution deposits, too,

Soil was sampled at 2-m distances from the banks in 3 places along a
tranzect, name!y along the brook Turt downward of the mine but upward of the
confluence with the river Tur (places A, B, C and D) and along the river Tur
downward of its confluence with the brook Turt (place E). A place localed along
the river Tur upward of its confiuence with the brook Turt (place F) was also studied,
The samplings were carried out periodically during 1995 and 1996. The sampling
depth was 0—10 cm. The soil samples were submitted to microbiological, enzy-
mological and physico-chemical analyses.

The number of the colony-forming units (cfu) of Azotobacter and total
number of the cercbic, heterotrophic bacteria were determined according to the

* Encivonmental Protection dgencs, Laboratory of Microbiology, Str. Mircea cel Batrdan 8{ 13, 3900 Satu Mare, Ropiania
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metheds recommended in [9] Ten g soil and 90 ml 3% sterile sodium pyrophos-
phate solution were mixed and shaken for 3—4 hours. The soil dilution ob-
tained (10— was further diluted with sterile tap water up to the dilution 1017

For cultivation of Azotobacter we used the Ashby medium in the foliowing
composition: glucose 20 g, K,HPO, 0.2 g, MgSO,-7H.0 0.2 g NaCl 0.2 g, CaCO,
3 og, agar-agar 20 g, distilled water 1000 ml. The medium was liquefied by heat-
ing, then distributed in Erlenmeyer flasks and sterilised by autoclaving ot
1.2 atmy for 20 min. After cooling, the medium was inoculated with 1wl from
the 107 <oil dilution and incubated at 28°C for 14 days. then the colonies {(0f@y
were enumerated,

The total number of the aerobic, heterotrophic bacteria was determined on
nutrient agar medium obtained from the Cantacuzino Institute in Bucharest
The medium was inoculated with 1 ml soil ditution (10—°—10--1%), then inzubated
at 28°C for 48 hours,

Soil respiration and enzyme (actual and potential dehydrogenase, catalase
and phosphatase) activities were assayed using the methods described in [21

Soil pH and heavy metal (Cd, Co, Ni, Cu, Pb, Cr, Zn, Mn and Fe¢) con-
tents were determined with the methods recommended by the Pedological wand
Agrochemical Rescarch Institute in Bucharest [1]

The coefficients of correlations between the numbers of cfu of Azotobacter
and the numerical values of the other parameters were calculaled by means of
the programme EXCEI. 7.0 for Windows 95 [4]. The mean of the values regis-
tered in soils of the 6 sampling places was calculated separately for 1095 and
1996, respectively.

Results. The results obtained are presented in Table 1. One can see
frem this table that cultivable Azotobacter cells were present in soils
of all places in both years (excepting place F in 1996). But the number
of cfu/100 g soil never exceeded 500. Similarly, the number of (erobic,
heterotrophic bacteria ranged from 0.09.10"% to 3.67.10%¢ soil and. thus,
it was, especially in 1996, much lower than the value of 1.10Y bucterin/fg
soil considered as a gencral value for fertile soils {3}.

The soil respiration and enzyme activities were woeak, especial
in 1996. As expected, the potential dehydrogenase activity exceeded il
actual one.

The soil pH remained acid in most places.

For evalution of the degree of heavy metul pollution of the studied
soils (Table 1), reference should be made to the admissible thresheld
values in unpolluted soils (Table 2).

The admissible threshold values of Cd (1 ppm), Cu (20 ppm). Pb
(20 ppm) and Zn (100 ppm) are exceeded, whereas the admissible thres-
hold values of Co (15 ppm), Ni (20 ppm), Cr (30 ppm) and Mn (900 ppm)
are not cxceeded by the values recorded in majority of the studicd
soils.

The degree cof heavy metal pollution shows only a slight trend of
diminution along the transect originating from the Tur{ mine.

The correlations between numbers of c¢fu of Azotobacter «nd the
other parameters registered in 1993 differ, surprisingly, very much
from those found in 1996. In 1995, the Azotobacter numbers correlated
significantly and positively only with the contents of some heavy me-
tals (Co, Ni, Cr and Zn). In 1996, the corrclations were significant and
pesitive with some microbial and enzymatic parameters (respirution,

11}
e
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Table 1
Mierndial, enzymatie and physien-chemien]l parameiers and coefficients of
ecorrelations between numbers of ¢fu of Yzotobaecter and values
of the other parwmneters of heavy metal-poiluted soiis
Sampling places >
Parameters Year PIE LOTTI
A B C D i) I? COett.
Number of cfu of dsorobacter/100 ¢ 1995 140 120 20 370 430 149
soil 1995 90 120 260 340 150 {1
Total number of agrobie, heterotro- 1995 367 193 210 121 307 191 -0.008
phic bacteria/100 y soil {x 10%) 1995 9 11 24 23 32 Ia 0.256
Respiration (mg CO,/ 100 g soily 1965 4240 24.28 4180 33.12 4046 44.50.-0.162

1996 492 878 2517 1824 2244 16.02  0.997%=+*
Actual dehydrogenase activity ‘mgz 19935 2.79 1248 260 1.15 1860 1338 0.322

triphenylformazan/ 100 g soil 1905 010 3.63 1510 834 34643 125  0.773*
(% 107%)]
Potential dehvdrogenase activity 1995 4471 86.30 1246 1680 99.69 60.268 0.323
{(mg triphenylformazan/ 100y soil 1996 1495 1LOD 2570 27.05 53542 6.85 0.401
(x 1072
Catalase activity (my IO,/ oy o 1995 2049 1627 3310 67.3 2851 2692 - 0368
soil) 1996 3114 345.0 387.1 336.6 370.3 300.1 0.997*%*
Phosphatase activity (myg phenol! 1995 63.68 66.30 6140 7126 6248 30,530 0.200
109 ¢ soil) 1996 70.65 9748 24.04 6516 35.02 3+.535  —0.300
plI 1995 518 6.28 484 3562 703 6.61 0.541
1996 6.42 503 7.28 7.13 6.65 5.16 0.792¢
Total Cd content (ppm) 1995 205 1.31 19 176 331 025 0.537
1996 232 980 060 245 162 2835 --0.281
Total Co content (ppm) 1995 1491 11.84 10.95 1425 19.18 1471 0.803**
1996 12,60 14.72 11.15 13,52 1277 1470 04358
Total Nicontent {ppm) 1995 11.55 13.45 1214 1931 2635 13.25 0.92p*x**
1996 8.47 19.80 13.17 15.00 837 1527 0.039
Total Cu content (ppm) 1995 24.20 2239 2240 190.90 3290 830 0433
1995 16.63 6477  9.07 1580 9435 2290 (0.097#=+*
Total Pb content {ppm) 1995 7410 49.60 44 40 3970 38.30 17.50  .0.150
1996 72.22 90.85 34.72 41.12 2983 3440 -.0.471
Total Cr content (ppm) 1995 1421 2274 2292 5675 40.19 2645 0.850**
1996 477 1400 790 802 477 10700 - 0.110
Total Zn content (ppm) 1993 496.5 2734 347 4595 74535 68.6 0 (.823%*
1996 2121 3005  63.0 2121 20833 2245  -.0.321
Total Mn content (ppm) 1095 1780.8 845.4 5151 117.5 16252 3303  0.144
1996 £10.5 2545 738.3 745.7 3554.0 600.8 0.320
Total Fe content (ppm) 1995 23670 23893 26245 25271 25371 23871 0.220
1996 23300 44300 18150 22100 15830 29375 —0.420

Significance : * boetween 935 and 999 ¢ *¥ Hhotween 99 and 68,99 1 #%% aver 9990

potential dehydrogenase and catalase activities) as well as with pH and
Cu content.

Based on the analytical data presented in Table 1 and taking also
into consideration our results obtained with organically polluted soils
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Table 2

‘Threshold values of heavy metal coutents and thresheid numbers of e¢fu of
Azotobaeter indicating the degree of soil pollution

Polluted soils

Heavy metals/ Unpol- I :
Asotobacter l,u;ﬁd Warning threshold Intervention threshoid
Sl Sensitive  Less sensitive Sensitive I.ess scusitive
Cadmium (ppm) 1 3 3 5 10
Cobalt (ppm) a5 30 1on 50 250
Nickel (ppm) 20 75 250 150 300
Copper (ppm) 20 100 250 206 500
Lead (ppm) 20 50 250 100 1000
Chromium (ppm) 30 100 300 360 600
Zinc (ppmy} 100 300 1000 300 15300
Manganese (ppm) 900 1500 20060 2500 4000

Azotobacter (mumber of
cfn/100 ¢ soil) =200 600~ - 400 400U BU0 300 100 <100

and with the unpolluted representative soils of the Suiu Mare county
5], we suggest threshold numbers of cfu of Azotebacrer indicating the
degree of heavy metal pollution of soils. These numbers are specified
in Tuble 2 {ogether with the threshold values of heavy metal contents
as established in the normutive system elaborated by the Romanian
Ministry of Waters, Forests und Environment Protection in 1997 for
regulating the evalution of ¢nvironmental pollution [6].

A comparative examination of the data in the two tables makes
it evident that the number of Azotobacter cfu is a more synthetic indi-
cator of scil pollution than the content of any individual heavy metal,
because the Azotobacter number is lower than the threshold value, in
the soil of each of the 6 places studied, whereas none of the 8 heavy
metals analysed exceeds the threshold value, in each soil.

It should also be emphasised that the method applied for determi-
nation of the number of cofu of Azotobocter is simple, accurate, objoc-
ive and standardisable.

Conclusions, 1. The number of the colony-forming units of Azoto-
bacter in heavy metal-polluted soils is a more synthetic indicator of
pollution than the content of any of the 8 heavy metals analysed.

2. The method applied for determination of Azotobacter number
meets the requirements of being simple, accurate, objective and stun-
dardisable.
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THE EFFECT OF TEMPERATURE AND pH ON KINETIC
PROPERTIES OF SOIL UREASE

MARINELA SIMIHAIAN* and 10AN-ALEXANDRU S5ILBERG#*

SUMMARY. — Two soils, an alluvial soil and a leached chernczam, were
studied. In both soils, urea hydrolysis was found to obey a Michaelis-- Menten
Linetics. At different urea concentraticns, temgperature and pH values, the
Michaelis constant (Kp,) and maximal velceity (M of urease were estimated
by using the Hanes— Woolf equation.

The results have shown that, in both soils, an increase of the incubaticn
temperature from 4 to 37°C led to diminution of Ky and to a rise of V.
In reaction mixture buffered with the same solution (phosphate, citrate or
Tris-HCl) at different pHs (between 7 and 8), Ky, was higher at 7 or 7.2 than
at 7.8 or 8, but at the same or mnearly the same pH, the three buffer solu-
tions increased hoth Ky and V| in the order: phosphate < citrate < Tris-HCL

g max)

Urca is the most important nitrogen fertiliser in world agriculture,
Its nitrogen becomes available to plants orly after its hydrolvsis catalysed
by the soil urease enzyme. Thercicre, studies of soil urcase present both
practical and theoretical importance. Thus, studics or the kinctic pro-
perties of soil urease and of the effect of physical and chemical factors
on the kinetic properties give information about the intensity of the
hydrolytic reaction of urca, the number of soenzimes and the {orms of
<01l urease [107.

The main kinetic parameters of an enzymatic reaction arc the Mi-
chaelis constant (K_) and the maximal velocity (V,,). They have specific
values under certain conditions [8]. K characterises the atfinity of enzyme
molecules for the substrate molecules, whereas Vi, shows the saturation
degree of the enzyme with the substrate. The ratio Vi /K, is another
kinetic parameter which indicates the catalvtic efficiency of cnzyme.

The hydrolytic reaction of urea in scil has a first order kinetics:
it follows the Michaclis-Menten equation [5, 11, 12, 19]. Depending on
soil type and chemical soil constituents, this mechanism can be changed
into a competitive {7, 15] or a non-competitive [9] inhibition.

The most important factors modifying the kinctic properties of cn-
zymes arc the temperature and pH and, related to pH, the nature and
fonic strength of buffer solutions. K, decrcases with increasing temperature
18] and increasing pH {167. The variation of Vg, with temperature is
deseribed by a binomial curve of different forms, depending on soil type
and chemical and biochemical transformations taking place in soil 1
Ve incteases with increasing pH up to a maximum value, called optimum
pH, and decreases at pHs higher than the optimum one [15].

* Biological Rescarch Iustitute, 3400 Cluj-Napoca, Romania
** Babe,-Bolyal University, Faculty of Chewmistry, 3100 Cluj-Napoca, Romania
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In the present paper, a study of the effect of temperature, pH and
buffer solutions on the kinetic parameters of urea hydrolysis catalysed
by soil urease is described.

Materinls and methods. We have studied two soils: an alluvial soil from a.site near
the Somesul Mic river (pH 8.3, humus 3.189%,, total nitrogen 0.083%,, cation-exchange ca-

ity 39.95 me/100 ¢ soil, available phosphorus 7.6 mg P,0,/i00 g soil. exchangeable po-
tassium 14.4 mg K,0/100 g soil, Ky, 0.242 mM, V max 0.647 mM ureafg soil. h, '\"max!}{m 2.886)
aml o lvached chernozem from the vicinity of Cluj-Napoca (pH 7.12, humus 5.84%, total
nitrogen 0.159, cation-exchange capacity 32.1 me/100 y soil, available phosphorus 17 myg
P,0,/106 7 s0il, exchangeable potassinm 38 mg K 0/100 g soil, Ky 0419 md, v 1.937 M
urcalg soil. ho VK, 4.367) (170,

Urease activity was determined by using the colorimetric method swvith di-
acetyl monoxime and thiosemicarbazide [4] In this method, a red complex is
formed between {wo molecules of urea and two molecules of dincetsl monoxime.
This is an accurate and precise method, existing only a few interferences (e.q.
citrudline and hydroquinone give positive and negative interferences, rospecti-
vely; (18]

Reaction mixtures were prepared from 5-g soil samples treated with 1 ml
tcluene, 10 ml urea solution (0.3—4 mM) without or with phosphate, citrate or
Tris-HCT buffer solution (having pHs belween 7 and 8) and incubated ot difforont
temperatures (namely at 4, 18 and 37¢C) for one hour.

I all eases, Ky and 'V were estimoted with the Hanes— Woolf equation (8:V= [($))

nax

Results and diseussion, 7% offect of temperaivre. 1t is known 3, 6,
S that the rate of urea bydrolvsis in soil increases with increasing tem-
peratare ; the same is valid for Vi, and the reverse is true for K . These
variations also depoend en soil type and conditions of pedegenesis. For
example, the cold steppe soils and those from the alpine zone, formed at
Jow temperatures, have an enzymatic potential originating from miicrocrga-
nisms adapted to these adverse climatic conditions. This situation is reflect-
ed in the level of their enzymatic activities and in the response of their
enzymes to differcut temperatures [8]. Urcase activity in the soils stu-
died by Pal and Chhon kar [11] exhibited a great thermal stabi-
litvy up to 70°C. Ancther study of scil urease activity has shown |1}
that the offect of temperature on K and Vi, 15 best described by a
Hnear and hinomial cquation, respectively. Determining soil urease activity
at 20, 28 and 37°C and using the Hanes-Woolf cquation, Peruncci ¢
al. 13" have found K to decrease and Vi, to increase with increasing
temperature.

Our results (Fig. 1) also show that K decreases with increasing tem-
perature, 7.o. the affinity of urease for urca is higher at higher tempera-
tures, which means that at low temperatures the rate of urea hydrolysis
is low and, consequently, the loss of urea-derived NHjg through volatili-
sation is also low. We have recorded X, valuces of 0.58 mM at 4°C and
only 0.09 mM at 37°C in the alluvial soil, and 0.86 mM at 4°C and 0.25 mM

at 37°C in the chernozem,
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The rise of temperature from 4°C to 37°C resulted in the inercase of
Vi rom 0.2 to 0.95 mg vreafy soilh in the alluvial soil, and from 1.15
to 2.2 my urcarg soilth in the chernozem (Fig. 2).

The effect of pH and buffer solutions. Many buffer solutions were
used in different methods for determination of soil urease activity.
Some of these solutions can be a source of major errors in certain soils.
For example, the phosphate ions competitively inhibit urecase activity
at pHs of 5 to 7, but at higher pHs the inbition is not competitive due
possibly to changes in the ionic strength [20]. These deviations can be
anticiped by studying the influence of buffer sclutions on the kinetie
properties of soil urcase.

Urcase activity in dependence of pH peaked at two pHs, namely
at 6.6 and 9.2. It was deduced from this finding that the studied soil
contains two active urecase fractions [117].

10 -- Biologic nr. §.-2;7998
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Table 1

Changes in soll pH during Inecubation of reaction mixtures

. plI before pH after incubation
Soil type ; DO
’ incubation 1 h 2
Alluvial 8.30 8.41 8.50
Leached chernozem 7.12 7.25 7.38

Pettit ¢ al. [14] determined soil urease activity in non-buffered
and buffered reaction mixtures. Phosphate solution (pH 4—7.5) and Tris-
HCI solution (pH 6-—10) were used for buffering. Both K and V., were
higher in the buffered than in the non-bufrered reaction mixtures. The
increases were most pronounced in the phosphate-buffered mixtures.

Variation of the kinetic parameters was studied at pHs ranging from
6 to 8.5 [15] and from 5.5 to 9.5 {2]. Within these pH ranges, K decreas-
ed with increasing pH, whercas Vg increased up to the optimum pH
and suddenly decreased at higher pHs.

In our study, urease activity was first determined in non-buffered
reaction mixtures of both soils. As Table 1 shows, only little changes
occurred in pH during incubation. Urease activity (expressed in pg urea
hydrolysed by one g of soil in 2 h) was 5.12 in the alluvial soil and
4.93 in the leached chernozem. Urcase activity was determined in buffer-
ed reactions mixtures, toco. Each of the three buffer solutions used sta-
bilised the reaction mixture at three pH values, namely phosphate at
pHs 7, 7.5 and 8, citrate at pHs 7, 7.5 and 7.8, and Tris-HCl at pHs
7.2, 7.5 and 8.

Fig. 3 presents the K values of soil urcase in non-buffered reaction
mixtures (the initial pH being about 8 in the alluvial soil and about 7
in the chernozem) and in the buffered reaction mixtures.

In the alluvial soil (Fig. 3A), K, of urease in the non-buffered and
buffered reaction mixtures shows the order @ non-buffered < phosphate <
citrate < Tris-HCl. With cach buffer solution, the increase of K, was
higher at pH 7 or 7.2 than at 7.8 or 8. This means that in this soil
(baving an initial pH of about 8) buffering the reaction mixtures,
dimtnishes the affinity of urcase for ureca: diminution of affinity depends
on both pH and nature of buffer solution, being most provounced at pH
7 or 7.2 and in Tris-HCL

In the chernozem (Fig. 3B), the increase of K, in the order non-
buffered<phosphate <citrate<Tris-HC] was valid only at pH 7 or 7.2,
Other orders were established at pH 7.5 (non-buffered ~phosphate<ci-
trate<Tris-HCl) and at pH 7.8 or 8 (phosphate<non-buffered~citrate<
<Tris-HC!). In other words, cach buffer solution decreased the affinity
of urease for urea at pH 7 or 7.2, whereas buffering at pH 7.5 with phos-
phate and at pH 8 with citrate left affinity practically unchanged, and
buffering at pH 8 with phosphate caused a considerable increase of
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Fig 3. Km of wreaze of alluvial soil (A) and chernozem (B) in reaction mixtures
not buffered and buftered with different solutions at difjevent pHs.

affinity. Only the Tris-HCl solution bkehaved in chernozem as in the
alluvial soil, i.e. K, increased (affinity decreased) at each pH and the
degree of K, increase (degree of affinity decrease) had the order:
pH 7>pH 7.5>pH 8.

Vmax, as shown in Fig. 4, exhibited some increases in the buffered
reaction mixtures in comparison with the non-buffered ones of both soils.
Degree of increase depended on both pH and nature of buffer solution,
in the orders: pH 7 o1 7.2 < pH 7.5 < pH 7.8 or 8, and phosphate
< citrate < Tris-HCl. In each case, the increase of Ve, was a little higher
in the alluvial soil than in the chernozem.

Conelusions. 1. Increasing of incubation temperature from 4to 37°C
led to diminution of K_ and to increase of Vg, of urease in both soils
studied.

2. In reaction mixturces of both soils buffered with the same solution
(phosphate, citrate or Tris-HCl) at different pHs (between 7 and 8), K
was higher at pH 7 or 7.2 than at pH 7.8 or 8, but at the same or



148 SEOSIMIMIALAN §-A SlLBERG

A
12 ¢
1
i
14

VA ureay soilh

" v
Phosphate

B i -
5 -
£ +
it I
2 goasus
b i
o TE
2
= Speuua
E 1
% b rhe
:; et g
I La v = xx
72 72 75 3 7 i5 73 7 75 &
No buiter Pris-HCL Cirate Phosphate

Fig 4 bwax of wrease of alluciai soil (A) and_chernocem (B) in reaction
mixtures not buffered and buffered with different solutions at different
pHs.

nearly the same pH, the three buffer solutions increased both K and
"max 101 the order: phosphate <7 citrate < Tris-HCL

3. Both K and Vg, were higher or least not lower in the buffered
than in the non-buffered reactions mixtures. The only exception was the
reaction mixture of chernozem buffered with phosphate at pH 8. In this
case, K, was lower in the buffered than in the non-buffered reaction
mixture.
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Vasile Cristea, Felician
Micle, Florin Crisan, Le Jar-
din Botanique ,Alexandru Borza“ (Cluj-
Napoca, Roumanie) (Grading Botanica
JAicrandru  Doerzat (Cluj-Napoca, Do-
mdnia)), Universita degli  Studi, Ca-
merino, 1997, 130 pagini, 44 ilustraiii

este  redac-
istorica, fiind  te-

l.ucrarea de  referinta
tatd in  perspectiva
meinic argumentata, relatdand  despre
dezvoltarea si imbogatirea patrimoniu-
i Gradinii botanice din Cluj-Napoca,
de-n lungul celor 78 ani parcursi de la
infiintare si 73 ani de¢ la deschiderea
oficiala .a acestei renumite institutii de
stiinta si cultura,

Problematica prezentata in  jucrarc
este grupatd in doud parti judicios cola-
borate.

Prima parte a lucrarii (p. 771 ro-
lateazd despre  interdependenta dintre
invataméantul  universitar  din Cluj s
Gradinile botanice ca centre instructiv
educative si culturale (Cap. D).

De asemenea, sunt consemnate pri
mele stradanii ale botanistilor cluien:

din pericada austro-ungara de a infiin-
ta o Gradina botanica, ideal care s-a
st realizat in anul 1872 pe strada Cli-
nicilor, prin efortul profesorului A Ka
nitz si al altor universitari (Can, TI).

O deosebitil atentie s-a acordat in mod
justificat  evolutiei si dezvoltarii  Gra-
dinii botanice subordonatd universitatii
romane din Cluj, infiintata in anul
1920, dupa faurirea statului national
unitar roman, pe un teren umanizat,
care indeplinea atat atributele frumo-
sului, ecat <« ale functionalului. Prin
capacitatea sa de un excelent organi-
zator, cuplatd cu o straduinta plina de
entuziasm. profesorul Alexandru
Borza a reusit sa realizeze o institu-
tie care azi 1 poartd numele incorpo-
rand in cadrul ei Institutul Botanic,
Muzeul Botanic si Herbarul (inaugurat
in 1933). cunoscute si apreciate de spe-
cialisti, prin bogatia si varietatea ex-
ponatelor (Cap. 11I).

In continuare, sunt mentionate stc
cint, atat personalititile care au ocupat
functia de director aj acestei institutii

- Al Borza (1919--1947), Sod R, (1040-
1944). E. Pop (19201931 1948—19349),
E. Ghisa (1950: 1960—1962), E. Topa
(1952—1959), O. Ratiu (1963—1986), L

.

14498

RECENZII

(1986—1996), G.
Micle {(19497—azi precum si
stitntific, care a contribuit
Gradinii botanice din Cluj-

Hodisan Groza (1996—
1997, F.
persenajul
la progrosul
Napuoei.
Pariea
trateaza
teritoriala o

(P, 72--114)
modul de organizare
Gradinii botanice, in ca-
drul careia sunt prezentate succint 5
soctoare, Serele, Muzeul botanic si Her-
baru}l Universitalii

Sectorul  ornamentaj (Cap. 1) este
tlustrat prin citarea principalelor plan-

a doun a lucrarii

doespre

te decorative, care sugereazd prin in-
florirea lor esalonatd succesiunea anc-
timpurilor.

In cadrul Sectorului fitogeografic
(Cap. 1), lucrarea scoate in relief in-
geniozitatea  gruparii plantelor din di-
verse regiuni  geografice, cultivate pe
variate forme de relief, reprezentiand
fiora Deserturilor africane si mexica-

ne, flora Ameoriweii de Nord, flora Chino
Japoneza sioa Asiei Centrale, flora Cau-
cazului, flora Balcanilor, flora Medite-

rancana si flora Romaniei.
[.ucrarea acordd o atentie deosehita

st Sectorului sistematic (Cap. 111), in
cacdrul  caruia  plantele sunt  cultivate
grupat pe familii, in ordine filogeneti-
ca, conform conceptici profesorului Al
Borza.

Sectorul  economic (Cap. IV) din

Giradina botanica este reliefat de prin-
cipalele plante cultivate, cu importanta
alimentara, furajera, melifera si teh-
nologica.

fn cadrul Sectorului plantelor medi-
cinale (Cap. V) sunt citate principalele
specii vegetule cunoscute  si utilizate
de popor in tratarea unor maladii

In tucrare se acordia un deosebit in-
teres si Serelor Gradinii botanice (Cap.
VI in numar de sase (Aquarium, Sera
plantelor mediteraneene si  australiene,
Sera plantelor suculente, Sora Araceelor
si Bromeliaceelor, Sera Orchideejor si
Serele vechi) care addpostese numeroase
plante tropicale si subtropicale, exem-
plificate prin cele mai interesante spe-
cii, importante economic sau fitogeogra-
fic.

De asemenea, un loc important il
ocupd in lucrare atdt prezentarea co-
lectiilor de plante din Muzeul botanic
si Herbarul Universitatii (Cap. VII), cat
i publicatiile si- schimburile nationale
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si internationale (Cap. VIID) realizat
de Gradina Botanica , Alexandru Borza*
din Cluj-Napoca, de la inceput de drum
si pdna azi.

Aceastd valoroasd operd caracteri
zatd prin bogatia argumentelor, cupla-
ta cu o ilustratic adecvatda prezinta un
interes naticnal international, con
tribuind la cunoasterea exhaustiva atit
a dezvoltarii Gradinii botanice ,,A’exan-
dru Borza* din Cluj-Napoca, cit si a

si

aportului adus de aceastd iastitutie la
pastrarea genofondului  vegetal, inde-

plinind astfel cu succes funclia sa stiin-

tifica, cultural-educativa, sanitard, de
corativa si reereativa,
10AN POF

The Netherlands Integrated Soil Re
search Programme Reporls, Wagenin
gen, Volume 1, 1844, 43 pages, includ-
ing 1 figure; Volume 2, 1993, 73 paaers.
including 13 figures and 7 tables; Vo-
Tume 4, 1995, 30 pages. including 8 fi-
gures and 7 tables

Volume | entitled "The fate of or
ganic pollutants in scils and sediments
and the development of biclogical soil
remediation techniques. An  evaluatior
of auality, scientific significance an
policy relevance” was elaborated by
P. J. M. Middeldornp and G. Schran
It comprises 6 chapters, the titles of
which together with the subchapter
titles are specified below: 1. Introduc-
tion: 2. Biodegradation of organic com-
pounds in soil: basic rescarch (Intro-
duction; Biodesradability; Biodepgrada
tion kinetics: Biotransformation; Adhe-
sion of bacteria;: Phyvsico-chemical pa-
rameters: Bisavailability: Soil proper
ties): 3. Applied research on binlosical
soil remediation methods (Introduction:
Land farming techniques: Bioreactars
In situ bioremediation tehniques); 4
Integration of basic and apnlied re
search (Introduction: Evaluation:: 5. Re
levance 1o environmenta! policy in The

Netherlands (Introduction; Soil protvoce-
tion and bioremediation: Pesticide ad-
mission): 6. Conclusions  and  recom
mendations.

Volume 2, “Adaptation and selection
mechanisms of natural and geneticallv
mndified soil microorganisms”, edited
by H. Ropaar, J D. van Elsas, A D.
I.. Akkermans and A H. van den Heu-
vel-Pieper, contains 7 studies entitled:
“1. Stabilitv, expression and dissemina-
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tion of transgenic bacteria and trans-
genic DNA in soil and rhizosphere’:
~2. Stability, expression and spread of
recombinant DNA from bacteria intro-
duced into soil and rhizosphere, Oli-
gonucleotides and Bacillus thuringien-
sis toxin genes’: *3. Developmeoent of
reliable methods of detection of geneti-

cally engincered microorganisms
(GEMs) in soil”; 4. Adaptation and
selection  mechanisms  of natural and
genetically modified  organisms; intro-
duction of genetically modified micro-
organisms into the environment”; *5.

Field experiment with genetically mo-
dified bacteria, with reference to crop
protection™; “ Molecular mechanisms
of adaptation in soil bacteria™; *7. The
effect of heavy metals on selection and
adaptation  of soil  microorganisms™,

The authors of Volume 4, A Stein
and I. G. Staritsky, deal with “Spatial
variability of soil contamination and
the consequences for environmental risk
assessment”, outlining the chapters and
subchapters entitied: 1. Introduction; 2.
Spatial variability of soil contamination
(Different forms of poliution: Aquatic
soils; Risk evaluation: Spatial model-
ling, vroblems of scale, and uncertain-
ty); 3. Applications to thres practical
case studies (Spatial variability of cva-
nide pollution at former galvanic fac-
tory premises in Viijimen, case 1; Cad-
mium poludon in Budel and Weert,
case 2: Spatial wvariability of nitrate
feaching in  central North Brabant
applicd to  fertilizer scenario calcula-
tions, case 3; Comparison of methods
for the different cases): 4. Workshop
discussion (Statistics recquired for step-
by-step  environmentat research  and
the relation to scale mega versus
micro  scale; NMonitoring  and  (geo)sta-
tistics: The use of coxpert systems as
related to economicy: Risk evaluation):
5. Conclusions.

Fach volume contains a list
ferences and 2—6  appendices.

The investigations described in the
volumes convincingly prove that de-
velopment efficient and cost-effec-
tive technigues for bioremediation of
polluted <oils can only be achieved by
permanent cn-overation between basic
and applied recearch. The integrated
sotl research should be fully supported
by the environmental policy makers.

nf re-

of
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NX. A Kireovva, Mikrobiologiches-
kie protsessy v neftezagryaznennykh
pochvakh (Micrebiologival  Procosses
i Qil-Polivied  Soiis), Bashkirskii Go-
sudarstvennyi Universitet (Bashkirian
State University), Ufa, 1885, 172 pagoes,
including 58 ables, 12 figures ond o
list with 208 literature citations,

The book is a monographic descrip-
tion of the microbiviegical and enzymo-
iogical investigations performed by Pro-
fessor N. N. Kireeva (Department of
Biochemustry and Biotechnology, Bash-
Kirian State University, Ufla, Kussian
Federation) and her codaborators dur
ing 13 years on soils polluted with cru-
de oil and oil products and on oil-pol-

luted soils submitted to recultivation,

Oil  polistion in Bashkirta  (Bash-
kortostan) is a major environmental
problem as the Bashkirian economy
largely depends on oil extraction and
processing.

The book  comprises 7 chapters,
Their titles (and titles of subchapters
in Chapter [I) are the f{ollowing: 1.

Objects and methods of investigutions;
L. Effect of pollutivn with crude oil
and oil products on the status ol soil
microbiota (Hydrocarbon-oxidising mi-
croorganisms; Global number and ac-
tivity of soil micreoorganisms; Actinomy-

cetes; Celiulose-decomposing  microor-
ganisms; Microorganisms participaling
in the N cycle in nature; Intensity of

respiration, mineralisation of hydrocar-
bons); 1Il. Communities of micromyce-
tes in scils poiluted with ecrude oil and
oil products; IV. Scil enzyme uactivity
as affected by oil hydrocarbons; V. In-
tensification of the biodestruction of
oil hydrocarbons during  recultivation
of soils; V1. Use of hydrocarbon-oXi-
dising microbial cultures for accelera-
tion of biodegradation of crude oil and
oil products in soil; VII. Mathematical
modeiling of the microbiological pro-
cesses taking place in oil-polluted soit

All soil microbiological and enzymo-
logical investigations were carried out
under both field and laboratory condi-
tions.

The great variety of technologies
applied for recultivation of oil-polluted
soils should especially be emphasised.
Besides hydrocarbon-oxidising microbial
cultures, biodegradation of crude oil
and oil products was also enhanced by
treating the poliuted soils with mineral
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(NPK)  fertilisers, farmyard manure,
green manure, wastewater from animal-
breeding farms, activated sludge, birch
sawdusy, bwohumus (@ compost prepa-
red  from  farmyard manure, sawdust
and straw, inoculated with the earth-
worin  Kisenia  Joetida and  subjected
1o maturation for 6 months), paprin
(processed  biomass of n-alkanc-oxidis-
ing Candida and Rhodotorula yeasts —
a biopreparation rich in proteins and
vitamins), neonol AF-i14 (a nonionic
surfactant). The enhanced biodegrada-
tion of hydrocarbons was accompanied
by increased microbial and enzymatic
potential and by improved crop-grow-
ing properties of the recultivated soils.

Professor N. A. Kireeva's vaiuable
book presents much interest for soil
microbiologists and enzymologists and
also for other experts in environmental
sciences and technologies. '

STEFAN KISS

The Interactions between Sediments
and Water, Guest-edited by R. Doug-
las Evans, Joe Wisniewski
and Jan R. Wisniewski, Kluwer
Academic Publishers, Dordrecht/Boston/
London, 1997, 739 pages, including 305
figures, 114 tables, Subject and Author
Indexes.

The book comprises the Proceedings
of the 7th Symposium on “The Inter-
actions between Sediments and Wa-
ter”, heid in Baveno, Italy from 22 to
26 September 1996, and published in
Nos, 1—4 of Volume 99 of “Water, Air,
and Soil Pollution”.

As pointed out in Preface, “Sedi-
ments are a driving force for many ele-
mental cycles in aguatic systems and are
recognized as one of the largest sour-
ces of in-place pollutants”. This ex-
plains that the investigations dealing
with the interactions between sediments
and water have intensified in the last
period, leading to a better understand-
ing of physical, chemical and biologi-
cal (including enzymological) processes
in river, Tlake, estuarine and coastal
systems. Our knowledge of these proces-
ses is further deepened by the investi-
gations described in this book by 210
authors from 27 countries and summa-
rised in the introductory paper by R.
D Evans et al
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The other papers are grouped un-
der the following headings: Sediment/
water dynamics (18 papers); Sediment
contaminant interactions (8 papers);
Role of sediments in element cycles
(30 papers); Use of sediments as histo-
rical indicators (4 papers); Sediment/
organism interactions (9 papers); and
Studies of remote areas (3 papers).

It is hoped that the results of the
investigations described in  this book
will guide those interested in reducing
sediment toxicity leveis on local, regio-
nal or global scales and assist those
concerned with the development of en-
vironmental management strategies,
policy and legislation,

Consequently, this excellent
addressed to a broad circle of
all over the world.

book is
experts

STEFAN KISS

I. AL Sokolov and V. D. Ton-
konogov (Editors), Problems of
Anthropogenic Soil Formation, V. V.
Dokuchaev Soil Institute, Moscow, 1997,
296 pages, including 32 tables, 8 f{i-
gures and 3 photos,

The volume comprises the extended
abstracts of 103 papers presented at
the International Conference on “Pro-
blems of Anthropogenic Soil Forma-
tion” held in Moscow on 16--21 June
1997. Of the 103 papers presented, 80
were from the Russian Federation, 20
from other countries (Austria, Bulga-
ria, Germany, ITreland, Kazakhstan, Nor-
way. Slovakia, South Africa, Spain,
Sudan, Ukraine, USA) and three pa-
pers were the result of Russian—Ger-
man, Russian—Israeli and Russian—
Ukrainian—American collaborations,
respectively.

In his introductory paper, Professor
W. E. H. Blum, Secretary-General of the
International Soil Science Society, has
distinguished three main forms of anth-
ropogenic soil degradation, caused by
traffic and transport, urban activities
and industrial activities, respectively.
Some agricultural activities such as ir-
rigation, fertilisation, pesticide treaj-
ment when applied defectuously may
also result in soil degradation. Over-
grazing also leads to soil degradation.
The tourism-related “camping effect”
means, essentially, soil degradation.

Most of these forms and causes .of
soi]l degradation are thaoroughly dealt
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with in the papers of the Noscow Con-
ference Much attention is also paid 1o
the measures for remediatdon of the
degraded soils,

The volume as a whole reflects the
fact that soil degradation, encountered
in so many areas over the world, has
become the subject of extensive con-
cern, and emphasises that prevention
of soil degradation and remediation of
degraded soils should be priority tasks
for both environmental researchers and
decision makers in environmental pro-
blems.

STEFAN KISS

Radovi Devetog kongresa Jugoslo-
venskog drustva za proucavanje
zemljista (Papers of the Ninth Congress
of the Yugoslar Society of Soil Scien-

ce), 1997, Novi Sad, XV1 + 804 pages,
including 263 tables and 113 figures.

This volume consists of Preface and
102 papers prepared for the Congress
held in Novi Sad on 23—27 June 1997,
The papers are written in Serbian lan-
guage with English summaries. Head-
ings of tables and figures as well as
the legends are given in English, too.

The papers are grouped into 7 chap-

ters. Chapter 1 comprises three gene-
ral reports. In Chapter 2, 11 papers
cover topics on “Hydro-physical pro-

perties and technology of soils”. Chap-
ter 3 is the largest: 34 papers deal with
“Chemical properties and fertility of
so0ils”. In Chapter 4, 17 papers describe
studies  on  “Riological propertids of
soils”. Chapter 5 under the heading
“Genesis, classification and cartography
of soils” is formed of 10 papers. Chap-
ter 6 with 18 papers is dedicated to
+Drainage, irrigation and conservaticn
of soils”. The 9 papers constituting
Chapter 7 are studies on “Forest soils”.
The volume as a whole is a valua-
ble contribution to better understand-
ing the role of soil science in creating
sustainable agriculture; the volume
proves that sustainable agriculture is
not concejvable without multidiscipli-
nary, thorough soil investigations. The-
refore, the volume is a useful source
of information for experts working in
different fields of soil science.

STEFAN KISS
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R. Kastori (Urednik-Editor) Tegki
metali u Zivotnoj sredini (Heavy Me-
tals in the Environment), Nauéni insti-
tut za ratarstvo i povrtarstvo, Novi Sad,
1897, XVIII + 3501 pages, including 57
tables and 30 figures.

The volume, edited by Professor Ru-
dolf Kastori and published by the Re-
search Institute of Field and Vegetable
Crops, Novi Sad, is a coldection of 6
review papers, each structured into
Introduction, several chapters, Con-
cluding remarks and References,

The Contents of the wvolume, the
titles and legends to tables and figu-
res and the Conciuding remarks are
given in English, too,

The first review, written by Z. B
Vukmirovié¢, is entitled “Heavy metals
in the air”. Its chapters having a ge-
neral character deal with the following
topics: Specification of heavy metals
for monitoring in the air; Origin of
heavy metals in the atmosphere; Orga-
nisation of the monitoring of heavy
metals in the air; Transport and de-
position of heavy metals in the lower
troposphere; Evaluation of the model
for transport and deposition of heavy
metals in the lower troposphere over
Europe; Technical-technological] mea-
sures for reducing emission of heavy
metals into the atmosphere; Contem-
porary control of heavy metals in the
air; Effect of the transport of sand
from Sahara on the atmospheric de-
position; Sampling of atmospheric de-
position.

The title of the second review s
“Heavy metals in waters” and its au-
thors are P. Poli¢ and S. Blagojevié.
Tt is divided into the chapters speci-
fied below: Origin of heavy metals in
natural waters: Forms and interactions
of heavy metals in aquatic environ-
ment; Atmospheric water; Interstitiai
water; Ground water; 1.akes; Rivers:
Estuaries; Seas and occans.

The third review, by D. Bogdano-
novi¢, M. Ubavié and V. HadZi¢, is
dedicated to “Heavy metals in soil”. The
chapter headings are: Geochemical ori-
gin of heavy metals in soil; Pedogene-
sis and translocation of heavy metals in
soil; Sources of heavy metal pollutants
in soil; Concentration of heavy metals
in agricultural =soils; Arsenic; Mer-
cury; Nickel: Chromium; Cadmium;
l.ead; Copper, “Zinc; Manganesg; Mo-
lybdenum; Cobalt; Measures for pro-
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vention of the contamination of soil
by heavy metals and the legal regula-
tion.

In thoe chapters of the fourth re-
view, "Heavy metals and soil micro-
organisms”, M. Govedarica, N. Milo-

sevi¢ and M. Jarak deal with the fol-
lowing themes: Effect of heavy metals
on the microbial cell; Mechanism and
importance of the resistance of micro-
organisms to heavy metals; Effect of
heavy metals on the number of micro-
organisms in soil; Effect of heavy me-
tals on the biochemical activity of mi-
croorganisms in soil; Factors affecting
the action of hoavy metals; Use of mi-
croorganisms rosistant to heavy metals.

In the fifth review, R. Kastori, M.
Petrovi¢ arvl 1. Arsenijevi¢é-Maksimovié
examine the relations between “Heavy
metils and plants”, under the following
chapter headings: Uptake, distribution
and accumulation of heavy metals in
plants; Heavy metals and mineral nu-
trition of plants; Effect of heavy me-
tals on the water regime of plants;
Effect of heavy metals on photosynthe-
sis; Heavy metals and respiration; Ef-
fect of heavy metals on the growth and

development of plants; Mechanism of
the tolerance of plants to heavy me-
tals.

in the sixth review, M. Vapa and

I.. Vapa summarise knowledge on the
relations between “Heavy metals and
animals”. The chapter titles are listed
below: Absorplion of heavy metals;
Accumulation and elimination of heavy
metals; Metabolic effect of heavy me-
tals; Treatment of the animals follow-
ing their poiscning with heavy metals;
Effect of heavy meotals on animals and
humans.

The volume is a comprehensive syn-
thesis  of  the oviginal  investigations
performed by the authors and of those
described in the world literature on the
oceurrence of heavy metals in the en-
vironment and on the effect of heavy
metals on  living organims. The logi-
cal structure of the volume should also
be emphasised, The representative char-
acter of the tables and figures selected
by the authors to be reproduced in the
volume  should also be underlined.

The volume is a valuable source of
information for experts working in dif-
ferent fields of environmental scien-

ces and technologies. e
STEFAN KISS
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