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““IN VIVO” AND “IN VITRO” TUMOR INDUCTION BY AGRO-
BACTERIUM TUMEFACIENS IN VITIS VINIFERA L.

ALEXANDRINA PATRASCU-CALIN, PETRUTA CORNEA, AURELIA BREZEANU

Tumors were induced on “in vitro” leaves and shoots of Vifis vinifera and “in vivo”” mate-
rial of the same cultivars (Traminer roz, Feteasci albd and Feteascd regald) with Agro-
bacterium lumefaciens Cgg strain. Several inoculation procedures were evaluated. The most
efficient way of infection was the method of inoculation at the wounding site on stem.
Agrobaclerium tumefaciens Cgzg strain is virulent for the three tested cultivars especially
, for the autochthonous Feteasci albd and Feteasci regali.
Many roots developed from induced tumors so that the tumor phenotype is a ‘‘rooty tu-
mor’’ one. The electrophoresis and paper chromatography methods revealed the synthesis
of opines which together with the neoplastic growth and the possibility of cultivation of
tumors on medium without hormones prove the transformed state of the analysed tissues.

The virulent strains of the Agrobacterium tumefaciens proved to be
broad-host-range pathogensy, inducing tumors (crown galls) on many
dicotyledonous and some monocotyledonous plant specieg (1). The causal
agent of crown gall tumorigenesis is a plasmid (T = tumor inducing) and
the molecular basis of this procees is the transfer and integration of a defi-
nite segment located on Ti plasmid (T —DNA) in the plant genome. T'wo
main functions of T —DNA are distinguished (11). :

— oncogenicity (onc) — responsible for the tumor morphology ;

— opine biosynthesis (ops) which determines the synthesis of opi-
nes — small molecules resulted from the condensation of the primary pro-
ducts of metabolism under the action of specific enzymes.

A region essential for tumorigenicity is vir region located outside
of the T—DNA which is never integrated in the plant genome. T —DNA
from Ti plasmid codes for some enzymes for biosynthesis of phytohor-
mones, namely cytokinin (tmr) and auxin (tms) implied in morphogene-
8is. The inactivation of this kind of genes determines the modification of
cytokinin/auxin balance (C/A) and a modified tumor phenotype, “rooty
tumors’ when is affected the gene for cytokinin synthesis or “shooty tu-
mors’’ when the gene for auxin synthesis is affected respectively (6).

The Agrobacterium — plant cell interaction and the transfer of the
neoplastic information by Ti plasmid represents the first example of natu-
rally occurring genetic engineering. Recent advances in plant tissue cul-
ture technigues, recombinant DNA technology and bacterial genetics have

made it feasible to isolate specific genes, manipulate them “in vitro’ and
introduce them into plant cells.

The grape vine (Vitis vinifera L.) has not yet been intensively used
as subject and model for this type of research but it is expected that these
conceptual methods and the practical achievements already obtained with
model plants (tobacco, potato, carrot, Petunia, ete.) should be applied
to Vitis species too. V. vinifera comprises the basic conditions for the Agro-
bacterium mediated transformation, namely it is susceptible to infec-
tion with this bacteria and it is possible to regenerate plants‘in vitro”

conditions (4), (7), (9), (10). The gene transfer and the cellular selection
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are considered to be the two forms of genetic manipulations for the grape
vine. The main goal is the transfer of genes conferring resistance to patho-
gens from wild species 10 cultivated ones. The major impediment is that
these genes were not isolated yet and they could not be used in the genetic
transformation process of this species (3).

MATERIALS AND METHODS

In our experiments the strain of Agrobacteriwm twmefaciens C b3 (&
gift from dr. Mlinarova—Czechoslovakia) which contains p Ti 58 (nos*tm+)
was tested. The bacterial suspension was obtained by cultivation for
48 hours in nutritive broth and used for plant infection. The infection was
performed both ¢‘in vivo’’ on plants grown in green house and “in vitro”
on plants regenerated from meristem cultures on Murashige — Skoog
basal nutritive medium supplemented with 0.2 mg/l Benzylaminopurine
B AR
The {umors were induced on grape vine plants belonging to the follo-

‘wing cultivars : Traminer roz, Feteascd albi and Feteascd regali.

~ The infection of plants cultivated ““in vitro’ was realised in 3 ways :
.+ '« by inoculation of bacterial suspension at a wounding site on the
midrib of the leaf;

— by dipping of leaf explants for 8 minutes in the bacterial suspen-

sion
: — by wounding of the stem followed by infection.
The infected material was cultivated on Murashige — Skoog (MS)
medium: (5) without hormones and after 48 h was transferred on same
medium but supplemented with carbenicillin (500 mg/l) or a mixure of
carbenicillin 4-ampicillin (500 mg/1 - 500 mg/l). After 3 subcultures on
MS medium with antibioties which eliminate the bacteria, the tumors were
transferred on MS medium without antibiotics.

The tumors obtained were analysed for opine biosynthesis by paper
electrophoresis and paper chromatography by ninhydrine staining (8)
by comparison with two controls :

— an explant of grape-vine Feteascd albd ev. (MII) which was not
infected ;

— voots (RII) appeared ‘“‘in vitro’ on the same uninfected grapevine
plants cultivated on a special rooting medium (MS medium containg kine-
tine — 0.022mg/l and ITAA — 1.8 mg/1).

The presence of opine was tested in tumor extracts (IL A 20) and
in.extracts from roots developed on these tumors (RA 20).

Histological analyses of tumors were performed according to stans
dard techniques, namely a fixation in Navashin — Brown’s solution and
hemalaun — eosine staining.

RESULTS ‘AND DISCUSSION

Small tumors were observed on the infected plants at the wounding
site both on the midrib of the leaf (Fig. 1) and on the stem (Iig. 2). The
tumors grew rapidly and after several subcultivations on MS medium with

. Exg. 1'.\~ ['umors on the midrib of the leaf — Feleased albi cv.

1"lg'3m —“Iumors and roots developed from them — Feteasca regald cy
I S0 Pvn?? 3 3 F Ot
ig. 3. In vivo” induction. of tumors on the plant of Feteascd alba cv.



Fig. 4. — Tumor and roots

Fig. 5. — Histological aspect of the
Fig. 6. — Paper chromatography of

appeared “in vitro’” by inoculation at the wounding site on the stem

Feteasca albd ev.
caulinary buds differentiation.
infected 3naterial presented in Fig. 4 (Il A 20 and R A 20)
and of controls (M II and R II).

¢
3 _“In vivo” and “ir vitro” tumor induction 3 )

antibiotics they were excised and placed on the same basal medium but
without antibiotics and hormones where a good proliferation was obser-
ved. The most efficient combination of an tibiotics which inhibits the
multiplication of bacteria was carbenicillin (500 mg/l - ampicillin (500
mg/l); it stops the multiplication after the first subeultivation. :
The “‘in vivo” infections were made on plants belonging to cultivars
Feteased albd and Feteascd regald, but the fumors which appeared (Fig.
3) were lost after 2 weeks. It is gencrally appreciated in the literature that
“in vivo” is not possible to induce tumors because of the dehydration of
the tissue at the site of inoculation (12). s
The most efficient way of infection considered by us, both for the
tumors obtaining "and for the further development of them,
was the method of inoculation at the wounding site on stem. In this case
we obtained tumors which furthery proliferated. The neighbouring tissue
remained normal, they were not necrosed as it happened in the case of
immersion of leaf fragments in the bacterial suspension. OQur data are simi-
lar to those obtained by Hemstad and Reisch (2). _ '
. The results were appreciated as positive after 6 weeks of incuba-
tion and 3 subecultivations on MS basal medium without hormons. The
strain A. tumefaciens C 58 was able to induce rooty tumors at all of the
three cultivars tested (Kig. 4). Their aspect was correlated indifferent of
infection modality with the cultivar. This phenotype — rooty tumors —
was also observed by YANOFSKY et al (13), (14), in experiments with
biotype 3 of A. tumefaciens strain which containg the pTiAgl62 LHR
plasmid ; this phenotype is due to a tmr mutation which affects the gene
for the biosynthesis of the cytokinin precursor. All the thiee grape vine
cultivars tested presented a differentiate response as regards the tumor
indueing as a consequence of the infection, with the same strain of 4. fwme-
Jacies € 58, the cultivar Feteased albi being the most sensitive to infee-
tion.
The histological analyses of the tumors show at the same time the
caulinary buds differentiation which did not develop in shoots (Fig. 5).
The biochemical studies by electrophoresis and chromatography of
these tumors (Fig. 6) revealed the presence of the additional spots both
for tumor extract and for the roots developed from it, by comparison with
the uninfected tissues. The synthesis of opines, the neoplastic growth and
the possibility of cultivation of tumors on a medium without hormones
prove the transformated state of the analysed tissues. The roots developed
from tumors induced by A. tumefaciens are similar to those induced by A.
rhizogenes (hairy roots) due to their morphological aspect, independence to

. phytohormons and to ability to opine producing.

As a conclusion, the strain A. tumefeciens C. 58 is virulent for the
Traminer roz ev.and for autochthonous cultivars Feteasci albi and Feteas-
cd regali.

Notably, the tumor phenotype is the same as that produced by atmr
mutant of A. tumefaciens strain which contains in T— DNA a gene defec-
tive for cytokinin synthesis.

The experiments regarding the ability of A. tumefaciens ¢ 58 for
tumor inducing to other two plant species as tobacco and potato and their
characterisation are in progress.
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A CHECKLIST OF THE BENTHIC MARINE ALGAE (EXCEPT
THE DIATOMS) ALONG THE ROMANIAN SHORE OF THE
BLACK SEA

A. BAVARU, A. S. BOLOGA?2, H. V. SKOLKA?2

Key Words : Algology, macrophyta, taxonomy, Black Sea, Romanian coast
On the basis of consulting the complete algological bibliography available for the Roma-
nian Black Sea coast, an inventory of the benthic marine algae is presented, which for

the last five decades, bas included : 36 Cyanophyla, 47 Chlorophyta, 2 Xanthophyta, 30
Phaeophyta and 75 Rhodophyta.

Aprés avoir consulté la hibliographie algologique compléte disponible concernant le litto-
ral roumain de la Mer Noire, inventaire des algues benthiques marines est présenté : 36
Cyanophyeées, 47 Chlorophycées, 2 Xanthophycées, 30 Phaeophycées et 75 Rhodoohy-
cées ont été totalisés pendant les cing derni¢res décennies.

More than a century has already passed since marine algae were
mentioned for the first time on the Romanian Black Sea coast by Schaar-
schmidt (in Kanitz, 1879 —1881). The first works consist only of the iden-
tification of some algological materials which were received by the author
in order to be determined. The period of arigorously scientific study of the
Romanian marine algal feora was started by Teodorescu (1907) and carried
out by Celan over a period of five decades between 1935 — 1983.

Tarnavschi and Oltean (1956, 1958) published a prestigious cons-
pectus in two parts on all the alga groups identified across the Romanian
territory and along the marine littoral. Later on Busnita and Serbinescu
(1965) and Busnita et al. (1967) also mentioned some marine and brackish
water algae in their survey on the Romanian hydrobiological literature.

After the occasional contribution to the knowledge of Cyanophyta
(Gruia, 1968) and the checklist of macrophytes (Skolka, 1969), complete
lists on the benthic marine algae of Romania were made up for the first
time by Bavaru, concerning the Cyanophyta, Chlorophyta, Phaeophyta
and Rhodophyta (1977 a), and only the Phaeophyta and Rhodo phyta with
the publication of the second volume of the “Treatise on Algology” (1977

b). :

Afterwards a lot of new contributions on the marine macrophyto-
benthos has been exhaustively reviewed by Bologa (1987), beside
torical survey on the develo
(Bologa, 1989).

That is why, having in view the whole set of modern exigencies for
botanical nomenclature (e. g. Dixon and Irvine, 1977 ; Christensen et al.,
1985 5 South and Tittley, 1986 ; Athanasiades, 1987 ; Boudouresque and
Perret-Boudouresque, 1987 ; Fletcher, 1987 ; Kornmann, 1989), we con-
sider it useful that a critical synthesis on the inventory of benthie marine
algae should be brought up to date. As to the total of 36 Cyanophyta, 47
Chlorophyta, 2 Xanthophyta, 30 Phaeophyta and 75 Rhodophyta men-

a his-
pment of marine benthic algology in Romania
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14
. o beginning with 1985, only 18, 31, 1,
; . ‘ omanian shore beginning wi ? S { since
tioned alqng thg’,‘i;) e were still found after 1960. It app@gltsha,tt};laéimﬂ&r'
and 41, 1ei%p‘ect1rdb \.ayére to be found, bub it 18 not exclué}llqle i
1198‘?0 es?g?x]ie ?;Sa,riﬂe molluses, new species entered meanwii :
A ;

Til. CYANOPHYTA

I. Div. CHROOCOCCEAE j
1 al ES

Ord. CHROOCOCGAL

Group STEREOME TREAE 5

Fam. OOCOOBAOTREACEA

Q)
1. Synmechocystis Sp- (GRUTA, 1963).

Fam MICROCYSTIDACEAE .
e ) 6 “Kossinsk.
Microcystis anodontae (Hansg.) Tlenk. var. marina (Frémy) Ko
(CBLAN, 1959). e Lo e
s ol (1) Kol GRS 65, oo
) ) } lin var. ae @ .
ﬁ?éﬁﬁ?ﬁjiﬁii T Kotin var. violaces Lindstedt (CBLAN, 1962)
icroc /

ETE

Fam. GLOEOCAPSACEAER

' (I RESCU, 1907)
6. Gloeocapsa crepidinum (Thur.) Born. et Thur. (PEODOI :

Ord. ENTOPHYSALID‘A‘LE%S
Fam. CHLOROGLOEAL!&A

Ohlorogl sp. (CELAN, 1962), very similar with C. endophytica Howe
7. Chlorogloea SP. . 3

from the Peruvian coast.
Fam. ENT OPHYSALID ACEAR
8. Entophysalis granulosa Ktz (CELAN, 1958 a).

L. Div. CHAMAESIPHONEAE
Ord. 1’LEURO€A}.’SALE‘S e
Fam. PLEUROCAPSAQEAJJ

i AN, 1962).
rocw uliginose Hauck (CELAN, N
?0 szg{)l(gl}éz‘ésjjp)ito%a Born. et Flah. (CELAN, 1959)

ML Div. HORMOGONEAE
A. Subdiv. HETEROQYSTgéE
X TP VMATALE
Ord. STIGONEMAT/ i
Fam. NOSTOCHOPSIDACBAR

3 The benthic marine algae of the Black Sea 9
11. Mastigocoleus testarum Lagerh. ex Born. et Flah. (CELAN and BAVART,
1973). / i

Ord. NOSTOCALES

a. Subord. SYMMETREAE
Fam. NODULARIACEAE

12. Microchaete grisea Thur. ex Born. et Flah. (CELAN, 1958 a).

b. Subord. ASSYMMETREAE
Fam. RIVULARIACEAERE

13. Calothriz aeruginea (Kiitz.) Thur. (GRUIA, 1968).

14. Calothrix crustacea Thur. in Born, et Thur. (CELAN, 1958 a).

15. Calothrixz scopulorum (Weber et Mohr) C. A. Ag. (TEODORESCU,
1907).

16. Isactis plana (Harv. in Hook. ex Born. et Flah.) Thur. (
17. Rivularia atra Roth ex Born. et Flah. f. hemi
(TEODORESCU, 1907).

CELAN, 1959).
sphaerica (Kitz) Kossinsk.

B. Subdiv. AHETEROCYSTEAE
Ord. 0SCILLATORIALES
Fam. PSEUDONOSTOCACEAERE

18. Isocystis lithophila Brceg. (CELAN, 1962).

19. Oscillatoria acutissima Kuff. (GRUIA, 1968).

20. Oscillatoria agardhii Gom. f. gomontii Elenk. (GRUIA, 1968).
21. Osctllatoria amphibia (C. Ag. ex Gom.) Gom. (GRUIA, 1968)
ously found in sulphurous springs near Mangalia (TEODO
22. Oscillatoria corralinae (Kiitz.) Gom. (CELAN, 1962).
23. Oscillatoria nigroviridis Thwaites in Harv. ex Gom. (BAVARTU, 1977 a).
24. Spirulina breviarticulate (Setch. et Gardn) Geitler (BAVARU, 1977 a),
erroneously published as Rivularia bullata (Poir.) Berk. (CELAN, 1958 ¢).
25. Spirulina tenwissima (Kiitz.) f. versicolor (Cohn) Kossinsk. (CELAN

and BAVARU, 1973), previously published as S. wversicolor Cohn (CE-
LAN, 1936 b).

26. Phormidium mycoidewm Frémy (GRUIA, 1968).
27. Phormidium sp. (GRUIA, 1968).

28. Lyngbya aestwarii (Mert. in Jorg.) Liebm. ex Gom. (GRUIA, 1968),

previously found in the brackish water littoral lake Tuzla (TEODORES)~
CU, 1907).

29. Lyngbya confervoides (C. A. Ag. ex Gom.) Gom. (CELAN, 1958 a).
30. Lyngbya limnetica Lemm. (GRUIA, 1968).

31. Lyngbya lutea (C. Ag.) Gom. ex Gom. (GRUIA, 1968).

32. Lyngbya mnordgaardii Wille (CELAN, 1958b).

33. Lyngbya perelegans Lemm. (GRUIA, 1968).

, previ-
RESCU, 1907).

Fam.. SCHIZOTRICHACEARE
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' Mert. i ‘hur, ex Gom. (CELAN,

\CTOC i lastes (Mert. in Hornem.) Thur. -ex S ,

?i;i)Bé‘I at)m (glgé?if)\fshl3?1;g{)1nd in (the brackish water lake Lacul Sirat (TEO
)

DORESCU, 1907). ; .
35. Microcc;leus tenerrimus Gom. (CELAN, 1962).

|

Fam. PLEOTONEMATACEAE
36. Plectonema calothrichoides Gom. (CELAN, 1958 a).

Fil. CHLORORHYTA

Cl. CHLOROPHYCEAE
Ord. ULOTRICHALES
Fam. ULOTRICHACEARE

- i bur. in Te Jol. ((BLAN and BOLOGA, 1981).
%’ gls(;tq%ghﬁg;cg\f(iﬁén(‘é%IrlJ‘AN, 1959) iﬂs also included in U. flacca accor-
ding to CHRISTENSEN et al. (1985). i
9. Ulothrix implea (Kittz.) Kiitz. (CRLAN andTB?gIé o .
ously published as U. subflaccida Wille ((BLAN, ).

Fam. CHAETOPHORAO/EAE

3. Pseudopringsheimia confluens (Rosenv.) Wille, published for Cape Calia- 1
va — Bulgaria (CELAN, 1938 D). e |
4. Ulvella lens P. Crouan et H. Crouan (CELAN, 1962). _ e ‘
5. Phaeophila dend'roidez 19?.1905;;1&11 et H. Crouan) Batt., pu

> " Reinke (CELAN, . _ |
(1: : jtﬁi;:aete bi;-idrgs (Reinke) R. Nie}sgn, pt}bhsh%dE%Z Jindfgggq%o; viride
(Reinke) Lagerh. and Fntocladia viridis Reinke (C N, :

Ord. ULVALES :
Fam. MONOSTROMATA(JEAE

Blidi i j jttro-
oart , Kiitz.) Bliding, published a8 Monostroma wiil
i "Ul;mg“((g%%fg%mﬁ)é?l)gifh)is species’ is also cited as Gayralia oxysper mzf
cf‘fgﬁzo)r Vinogr. by’ CHRISTENSEN et al. (1985) and Monostroma 0xY
gpermm (Kitz) by SOUTH and TTTTLEY (1986).

Tam. ULVACEAR

8. Percursaria porcursd (Ag.) Bory (CELAN, 1527}2 b).d G
9. Blidingia marginata (J. Ag.) P. Dang. (OEL Ja};t . (CELAN, 1962)3
);:eviouslly published as Enteromoypha marginata BAbV ey 7,3) :
110 Fnteromorpha ahlneriana Bliding (OELA'}}JTE%]SORESCU ,1907). :
11. Enteromorpha clathrata (Roth) Grev. ‘( e R e
12. Enteromorpha compresse (L.) Grev. (TEO | Jk C I D 0
" published as E. compressa . lingulata (J. Ag.) Hatg}E ](JAN - N ey
13.1Enteromorphw fleauosa (Wulf. ex Roth) J. Ag. (C 5

5 The benthic marine algae of the Black Sea 11

14. Enteromorpha flexuosa (Wulf. ex Roth) J. Ag. subsp. flexuosa Bliding
(CELAN, 1979 a).

15. Enteromorpha flexuosa (Wulf. ex Roth) J. Ag. subsp. paradoxa (Dillw.)
Bliding typus 1I (CELAN, 1979 a), previously published as E. hoplir-
kit M’Calla ex Harv. (CELAN, 1936 b) and considered synonymous with
B. clathrata (Roth) Grev. var. hopkirkii (CELAN, 1936 b).

16. Enteromorpha flexuosa (Wultf. ex Roth) J. Ag. subsp. pilifera (Kiitz.)
Bliding: (CELAN, 1979a).

17. Enteromorpha intenstinalis (L.) Link (TEODORESCU, 1907).

18. Enteromorpha kylinii Bliding, published as K. lingulata J. Ag. (TEO-
DORESCU, 1907). :

19. Enteromorpha linza (L.) J. Ag. (FEODORESCU, 1907).

20. Enteromorpha maeotica Pr. Lavr., found only in the brackish water
littoral lake near Eforie Nord (BAVARU, 1977 a), and considered ende-
mic for the Black Sea and Azov Sea (ZINOVA, 1967).

21. Enteromorpha prolifera (O. F. Miill.) J. Ag. (CELAN et al., 1979), ini-
tially found in the brackish water littoral lake Gargalicul mic (TEODO-
RESCU, 1907).

22. Eniteromorpha torta (Mert. in Jirg.) Reinb. (SKOLKA, 1969).

23. Ulva lactuca L. (CELAN, 1958 a). CELAN reconsidered this species,
together with U. lactuca L. var. lactuca (L.) Le Jolis, as being Hnteromor-
pha intestinalis (L.) Link. We consider that U. lactuce L. does not exist
along the Romanian coast, but it deals about U. rigida Ag.

24. Ulva rigida Ag., published as U. lactuca L. f. rigida (Ag.) Le Jolis (CE-
LAN, 1948).

Ord. CHLOROCOCCALES
Fam. GOMONTIACEARE

5. Gomontia polyrhiza (Lagerh.) Born. et Flah. (CELAN, 1959).

o
X

Ord. CLADOPHORALES
Fam. CLADOPHORACEARE

26. Chaetomorpha aerea (Dillw.) Kiitz. (TEODORESCU, 1907).

27. Chaetomorpha capillaris (Kiitz.) Borg. (CELAN and BOLOGA, 1983).
28. Chaetomorpha crassa (Ag.) Kiitz. (SKOLKA, 1969).

29. Chactomorpha linum (O. F. Miill.) Kiitz. (CELAN, 1936 b).

30. Rhizoclonwum riparium (Roth) Kiitz. ex Harv., published as E. hiero-
glyphicum var. riparium (Harv.) Stockm. in the brackish water littoral
lakes at Mangalia (TEODORESCU, 1907). This species is considered by
NIENHUIS (1975) synonymous with R. implexum (Dillw.) Kiitz. (CELAN
and BAVARU, 1973), previously published as R. kochianum Kiitz. (CE-
LAN, 1958 ¢). R. tortuosum (Dillw.) Kiitz. (SKOLKA, 1969) is also inclu-
ded in R. riparium according to SOUTH and TITTLEY (1986).

31. Cladophora albide (Huds.) Kiitz. (CELAN, 1962), previously published
as (. hamosa Kiitz. (CELAN 1936 b), C. refracta (Roth) Kiitz. (CELAN, "
1936 b) and CO. glaucescens (Griff. ex Harv. (CELAN, 1962); these last
species are considered by HOEK (1963) synonymous with C. albida (Huds.)
Kiitz and C. sericea (Huds.) Kiitz.
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32. Oladophora dalmatica Kiitz. (C. globifera (Kitz.) Kiitz.) (CELAI_\’T, 1938

{1’:{2» Oladophora fracta (O. F. Miill. ex Vahl) Kiitz.) (TEODORESCU, 1907).
34. Oladophora glomerata (11.) Kiitz. (CELAN, 1936 b).f S
35. COladophora hutchinsiae (Dillw.) Kiitz., published for Balchic -
via (CELAN, 1938 b). i ]
%%%%lédophom laetevirens ( Dillw.) Kiité.__' éCI&&%I\é Slg)% %égélig,o%;)w),
eviously published as C. utriculosa Kutz. ( U, :
g;eVCl(l);dog;h})m liniformis Kiitz. (CHLAN a,nd'BAVARU, 197,3.)._ S
38. Cladophora ruchingeri (Ag.) Kiitz., published as C. sericea (
Kiitz. f. ruchingeri (C. Ag.) Hamel (CELAN, 1948). " Sl
39. Cladophora rupestris (L) Kl(lzté (CELAI%T_?tZILQE’.(% E%J,Aaﬁsolggg 15,) it
7 tris (L) Kiitz. var. mediterranea Kutz. (L , j
gfo?\r%?é@io 1be Earll Zzldeﬂy form of C. ‘paga?g;ijljz A({JT) 1%(3)21{ é)]%t;l%}é&lsl%’gb(ﬂ_
10. Cladophora sericea (Huds.) Kitz. (UMUAR, ;
:ﬁed ac»: C?rudolphimm (C. %g.%IKutz.( %%%%%ﬁlggﬁ (1)9(}2(2) s
lophora sivashensis O. Meyer (Ll LI i
éilﬁflt%dz'%lhgg&xff;, 1967). Tts description is considered by HOBE (1963&
qtﬁer %ﬁggestive of O. liniformis Kiitz. Endemic 1in the Black Sea an
r(l ) )

Azov Sea (ZINOVA, 1967). :
42. Cladophora vagab’unda (I..) Hoek (CELAN and BAVARU, 1973) ; the

i i TEODORESCU, 1907) and C. berto-
species C. fracta (Fl. dan.) Kiutz. ( YD ; !
lf:ii Kﬁtz.fvar. elongata Ardiss. (TEODORESCU, 1907) are included by
HOEK (1963).within this species.

Fam. ACROSIPHONIACEAERE

43. Urospora penicilliformis (Roth) r}reseh.(TEODORESCU, 1907), aslo
published as U. mirabilis Aresch. (CBELAN, 1953 2). »

Ord. SIPHONALES
Tam. BRYOPSIDACEAE
44, Bryopsis adriatica (J. Ag.) Menegh. (CELAN and BOLOGA, 1983).

is | ' 'ELAN and BAVARU, 1973).
A5. Bryopsis hypnoides Lamour. (CEL“
45 B?rgloi;)s/is pégmosa (Huds.) Ag. (IEODORESCU, . 1907).

Fam. PHYLLOSIPHONACGCEAE
47. Ostreobivm queckettii Born. et Flah. (CELAN, 1962). -

Fil. XANTHOPHYTA

Cl. HETEROSIPHONOPHYCEAE

1. BOTRYDIALES
%;m. VAUCHERIACEARE

- i di ‘tius var. submarina Liyngb., published as

S via dichotoma (1) Martius var. submaring yngb., p :
%7. Iz%z’tf;zg (,Ti(.}) Ag. . marina Hauek ((?ELAN, 1962). Following CHRIS
TENSEN (1987) it is doubtful what this var. covers.

gees = |
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2. Vaucheria piloboloides Thur., published for the northern part of Zernov’s
“field of Phyllophora” — USSR (SKOLKA and BODEANU, 1971)

Fil. PHAEOPHYTA

Ol PHAEOSPOROPHYCEAFRE
Ord. ECTOCARPALES
Fam. ECTOCARPACEAERE

1. Hctocarpus caspicus Henck. (BAVARU, 1980), previously described as
a particular form of K. siliculosus (Dillw.) Liyngb. found in the brackish
water littoral lake Mangalia (CELAN and BAVARU, 1967a), and con-

sidered endemic for the Caspian Sea (ZINOVA, 1967) and a ponto-cas-
pian relict (BAVARU, 1980).

2. Ectocarpus siliculosus (Dillw.) Lyngb. (CELAN, 1958a).

3. Hctocarpus siliculosus (Dillw.) Liynbg. var siliculosus (Dillw.) Kjellm.,
published as K. confervoides (Roth) Le Jol. (TEODORESCU, 1907).

4. Heldmannia irregularis (Kiitz.) Hamel (CELAN et al., 1969), previous-
ly published as Hctocarpus lebelit Crouan var. agigensis Celan (CELAN,
1964).

5. Phaeostroma bertholdii Kuck. (SKOLKA, 1969).
6. Pilayella litoralis (Liyngb.) Kjellm. (SKOLKA, 1969).

Ord. CHORDARIALES
Fam. MYRIOINEMATACEAE

7. M yrionema strangulomns Grev. (PEODORESCU, 1907).
8. Myrionema orbiculare J. Ag., published as Ascocyclus orbicularis (J.Ag).
Magn. (CELAN, 1964). :

Fam. RALFSIACEAR
9. Ralfsia verrucose (Aresch.) J. Ag. (CELAN, 1936Dh).

Fam. STREBLONEMATACEARE

10. Streblonema effusum Kylin, published as Hnlonema effusum (Kylin)
Kylin (CELAN and BOLOGA, 1983).

11. Streblonema oligosporum Stromf.,published as Hntonema oligosporum
(Stromf.) Kylin (BAVARU, 1977a).

12. Streblonema parasiticum (Sauv.) Levr., published as S. parasiticum De
Toni (CELAN, 1959) and Entonema parasiticum (Sauv.) Hamel (BAVARU,
1977a).

13. Streblonema stilophorae (P. Crouan et H. Crouan) Hamel (CELAN,
1964).

14, Streblonema tenwissimwm Hauck, published as Phycocelis tenwissima
(Hauck) Kuck. (CELAN, 1964). :
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Fam. CHORDARIACEAE

OLKA, 1969), previously publi-
15. Corynophlaea umbellata (Ag.) Kiitz. (SK! ; ;
shed asJ Lezt)zthesia umbellata (Ag.) Menegh. (CELAN, 1936Db).

Fam. SPERMATOCHNACEAR
16. Stilophora rhizodes (Turn.) J. Ag. (CELAN, 1964).

Ord. CUTLERIALES
Fam. CUTLERIACEAE

17. Zanardinia prototypus Nardo (ZINOVA, 1967), not to be found in the
Romanian bibliography (BAVARU, 1977a).

Ord. DICTYOTALES
Fam: DICT YOTACEAE

. . ; 4:).

I ¢iola (Roth) Howe (CELAN, 196
i %ﬁ%ﬁ J}Ziciola (Roth) Howe f. repens (J. AgE)LIZ%dnl% ?)%S]%VARU,
1977 a), previously published as .D. repens J. Ag. (C A 5

Ord. SPHACELARIALES
F;m. SPHACELARIACEAE

' ) ‘0 cirrhosa (Roth) Ag. (CELAN, 1936b). :
g(l) g]?;gg?;?cgrhosa (Roth) Ag.?. irreqularis (Kitz.) Hauck (TEODO
i) blished as . verticillatus

ongiosus (Huds.) C. Ag., publishec .

(21?1 lgnlg ?Ozip;z%%g)DgRESOU, 1907), synonymous with C.h@zeumés v(eft)i ’
Bogd ét szret ex Boud. et al. and C. sponglosus '(HUdS.)B(())‘U Is)gbﬁRES-v
cillat@;s (Lightf.) Prud’homme van Reinke according to
QUE and PERRET-BOUDOURESQUE (1987).

Ord. SCYTOSIPHONALES .
F;m. SCYTOSIPHONACEAR

] ¥ i TEODORESCU, 1907).
: 4 hon lomentaria (Liyngb.) Link (
gi %}e%a%f);ﬁa zosterifolia (Reinke) O. Kuntze (SKOLKA, 1969).

Oord. PUNCTARIALES
F;m. PUNCTARIACEARE

' i foli q g, 1907).
latifolia Grev. (TEODORESCU, . !
gg Pﬁ%ﬁ?ﬁ%&atenzgsima (C. Ag.) Grev., published as Desmotr wchum ulndgs
it (J. Ag.) Reinke (CELAN and BAVARU, 1976). The erron{eogsg gsb)’
xfogmsl) -con'.sidered species Ectoca1’1{£uicgtgzc§ael gﬁe(}aa% g]gg%l; 1 i
et idi itraeanum Sper : :
ﬁ?z%dE ﬁ?@gf%o%@ 8967 ) as developm(int staglqshofdl).sulfr;io;;lc%%z (li tz]%)%u)t
i i ies was previously also published & :
g?llfrke(bglfflsngpi%get), o which it is very similar (BAVARU, 1TT8) *
A;ea matter of ’fa,ct, according to RIETEMA and HOEK (1981), it co

even belong to the life cycle of P. latifolia.
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Fam. STRIARIACEAE

27. Striaria attenuata (Grev.) Grev. f. crinita (Ruch.) Hauck (CELAN,
1964).

- 28. Stictyosiphon adriaticus Kiitz. (CELAN, 1964).

Ol 00y C L0 S BOKROPHY CHAR
Ord. FUCALES
Fam. SARGASSACEAE

29. Oystoseira barbata (Good. et Wood.) Ag. (CELAN, 1935). Turther re-
searches havenot confirmed the existence ofC. hoppii C. Ag. (TEODORES-
€U, 1907) and C. barbata (Good. et Wood.) Ag. var. hoppii (CELAN, 1936 b)
which are considered by ZINOVA (1967) synonymous with C. barbata
(BAVARU, 1977a). Also synonymous with €. humilis Kiitz. according to
SOUTH and TITTLEY (1986).

30. Cystoseira crinita (Dest.) Duby f. bosphorica (Sauv.) A. Zin. et Kalug.
(BAVARU, 1977a), previously published as C. bosphorica Sauv. (CELAN,

1935).
Fi. RHODOPHYTA

Cl. BANGIOPHYCEAE
Ord. GONIOTRICHALES
Fam. GONIOTRICHACEAR

1. Chroodactylon ornatum (C. Ag.) Bassan, published as Asterocytis ornata
(Ag.) Hamel (CELAN, 1960 b)and A. wolleana (Hansg.) Lagerh. (ZINOVA,
1967), the last one not to be found in the Romanian bibliography (BA-
VARU, 1977a).

2. Stylonema alsidii (Zanard.) Drew, published as Goniotrichum elegans
(Chauv.) Zanard. (CELAN, 1936Db).

Ord. BANGIALES
Fam. ERYTHROTRICHIACEAR

3. Sahlingia subinlegra (Rosenv.) Kornm., published as Erythrocladia
subintegra. Rosenv. for Cape Caliacra — Bulgaria (CELAN, 1938Db).

4. Brythrotrichia bertholdii Batt., published for Cape Caliacra — Bulgaria
(CELAN, 1938 b). According to HEEREBOUT (1968) the species H. ber-
tholdii and K. investiens (Zanard.) Born. are included in . carnea.

5. Hrythrotrichia carnea (Dillw.) J. Ag. (SKOLKA, 1969).

Fam. BANGIACEAR

6. Bangio atropurpurea (I2oth) Ag., published as B. fuscopurpurea (Dillw.)
Liyngb. (TEODORESCU, 1907).

7. Porphyra leucosticta Thur. in Le Jol. (CELAN, 1958a).

i S ; G B ORIEDEO EHYCCTRATY
i - EAN (1956) erroneously mentioned Desmolri~ | : it

il ARNAVSCHI and OLT 3 . 2 d. J

b hum bZIiIilcjwtrlll eKli)i:;.t,, ar{ present synonymous with D. undulatum (J. Ag.) Reinke, as being pub g;;ln N f C}‘I!R,A ()L(}I 0 g % g; % z CEAR

| lishea by TEODORESCU (1907) (BAVARU, 1977 a). R Sl f

|

SRS
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_ Acrochaetium * daviesii (Dillw.) Nag. (SKOLKA, 1969).
S - Acc:?)?;]zaetium hallandicum Kylin f.bparvula (Kylin) Roseny. (OELAN,-
1;338 b), synonymous with Audovinella parvula (Kylin) P. Dixon in Par-
t P. Dixon). :
]1{?) 'eAcrochaetiuf)m mahwmetanum Hamel (CELAN, 1938Db), according
to'ZINOVA (1967) synonymous with A. humilis (Rosenv.) Papenf. (=
inella humilis (Rosenv.) Garb. _ L
flud%(;gchaetium savianum (Menegh.) Woelk., published as A. thureti
('B'om.) Coll. et Harv. (CELAN, 1936b) and A. thuretii (Born.) Coll. et
Harv. f. agama Roesenv. (CELAN, 1958a). ZINOVA (1967) considered
A. savianum and A. thuretii distinetly. ;
12. ficrochaetium secundatum (Liyngb.) Néag. (CELAN, 1959), prev10191(s)}7y
published as Chantransia secundata (Liyngb.) Thur. (FEODORESCU, 1 )
and A. virgatulum J. Ag. f. secundata (?) (CELAN, 1938Db). i
13. Acrochactium virgatulum J. Ag. (CELAN, 1936D), previously publi-
shed as Chantransia virgatule (Harv.) Thur. (TEODORESCU, 1907).

Ord. GELIDIALES
Fam. GELIDIACEARE

14. Gelidium latifolium (Grev.) Born. et Thur., published for Cape Cali-
__ Bulearia (CELAN, 1938D). ‘ |
%‘gm(}elédi]:m% puséilum (Séackh.) Le Jol., pubhshgd as @. crmqle (T.urp.)
La.mour. in Bory (ZINOVA, 1967), not to be found in the Romanian biblio-
raphy (BAVARU, 1977a). . : .
aEG.pGe?l’idielloz antipt’zi Celan, published for Cape Caliacra — Bulgaria (CE-
LAN, 1938a).
Ord. CRYPTONEMIALES
Fam. SQUAMARIACEAE

. : ) CELAN 1948) also pu-~
17. Peyssonnelia dubyi Pan Crouanet H. Crouan ( 5 )
blishedl as Cruoriella dubys (Crouan) Schmitz (CELAN, 1959).

18. Peyssonnelia rubra (Grev.) J. Ag. (CELAN, 1958a).
19. Peyssonnelia squamaria (Gmel.) Decne. (CELAN, 1948).

Fam. HILDENBRANDIACEAE

90. Hildenbrandia rubra (Sommerf.) Menegh., published as H. prototypus
Nardo (TEODORESCU, 1907).’ | o

Fam. CORALLINACEAE
Subfam. MELOBESIOIDEAE

21. Titanoderma cystoseirae (Hauck) Huvé, publishéd as Melobesia cysto-

seirae Hauck (CELAN, 1948) and Dermatolithon cystoseirae( Hauck) Huvé .

OELAN and BAVARU, 1967D).

% SOUTH and TITTLEY (1986) consider the genus Acrochaetium Nig. in Nag. et C. Cra~

mer synonymous with Audouinella Bory:

ey
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22. Titanoderma pustulatwim (Lamour.) Wolk et al., published as Melo-
besia pustulata Lamour. (TEODORESCU, 1907) and Dermatolithon pUS-
tulatum (Lamour.) Foslie (SKOLKA, 1969).

23. Fosliella farinosa (Lamour.) Howe in Britton et Millspaugh., published
as Melobesia farinosa Lamour. (TEODORESCU, 1907).

Subfam. CORALLINOIDEAR

24. Corallina elonyata Bllis et Solander, published as ¢. mediterranea Aresch
for Cape Caliacra — Bulgaria (CELAN, 1938b).

25. Corallina officinalis L. (BAVARU and VASILIU, 1985).

26. Jania rubens (L.) Lamour. (BAVARU, 1981).

Ord. GIGARTINALES
Fam. CRUORIACEAER

21. Cruoriella armorice Crouan (CELAN, 1936b), also published as Cru-
oriopsis rosenvingii Borg. (CELAN and BAVARU, 1978).

Fam. PHYLLOPHORACEAE

28. Phyllophora mervosa (DC.) Grev. ex J. Ag. (TEODORESCU, 1907),
also published as P. rubens (Good. et Wood.) Grev. f. nervosa Hauck (CE-
LAN, 1936 b). DIXON and IRVINE (1977) consider it synonymous with
the closely related Atlantic species P. c¢rispa (Huds.) P. Dixon.

29. Phyllophora pseudoceranoides (Gmel.) Newr. et A. Tayl., published as
P. membranifolia (Good. et Wood.) J. Ag. (SKOLKA, 1969).

30. Phyllophora truncate (Pallas) A. Zin. f. brodiaei Turn., published as
P. brodiaer (Turn.) J. Ag. by CELAN (19382a) who specified that several
samples of the alga originated in the stomach of a sturgeon that had been
fished off Portitza ; later on SKOLKA (1956, 1969) found it in the southern
part of Zernov’s “field of Phyllophora” (BAVARU, 1977a).

Ord. RHODYMENIALES

Fam. LOMENTARIACEAE (CHAMPIACEAE)
31. Lomentaria clavellosa (Turn.) Gail. (CELAN, 1977), previously publi-
shed as Chylocladia clavellosa J. Ag. (TEODORESCU, 1907).

Ord. CERAMIALES
Fam. CERAMIACEAE
Subfam. CROUANIOIDEAE

32. Antithammnion cruciatum (Ag.) Nig. (CRLAN, 1936b).

Subfam. CERAMIOIDEAE

83. Ceramium circinatum (Kiitz.) J. Ag. ((ELAN and SERBANESCU,
1959).

34. Ceramium circinatum (Kiitz.) J. Ag. f. densecorticata Voronikh. (CE-
LAN and SERBANESCU, 1959). ;

2—c. 3154




18 < ; A. Bavaru et al. 12

35. Ceramium diaphanum (Lightf.) Roth (CELAN, 1936Db).

36. Ceramiwm diaphanum (Lightf.) Roth var. strictum Celan et Serbdnescu
(CELAN and SERBANESCU, 1959).

37. Ceramium elegans (Roth) Ducl. (TEODORESCU, 1907).

38. Ceramiwm elegans (Roth) Ducl. var. diaphanoidewm Celan et Serbd-
nescu (CELAN and SERBANESCU, 1959).

39. Ceramium elegans . (Roth) Ducl. var. fastigiatum Celan et Serbdnescu
(CELAN and SERBANESCU, 1959), previously published as C. fasti-
giatum Harv. (CELAN, 1936 b) ; due to its particular ecology (being found
in littoral lakes too) it made CELAN think that it could be a ponto-cas-
pian relict spread in brackish water areas (BAVARU, 1977a).

40. Ceramium elegams Ducl. f. litorale Celan et Serbanescu (CELAN and
SERBANESCU, 1959). j
41. Ceramium elegans Ducl. f. longearticulata Celan et Serbiinescu (CELAN
and SERBANESCU, 1959).

42. Ceramiwm pedicellatum (Duby) J. Ag. (SKOLKA, 1969) ; it might be
. rubrum (Huds.) C. Ag. var. pedicellatum J. Ag. published by VORONI-
KHIN (1909) and signalled by CELAN and SERBANESCU (1959) as
being frequent along the Romanian coast (BAVARU, 1977a).

43. Oeramium rubrum (Huds.) C. Ag. (TEODORESCU, 1907). C. arbo-
rescens J. Ag.* (ZINOVA, 1967) and C. secundatum Liyngb. (SKOLKA,
1969) are both included in C. rubrum according to SOUTH and TITTLEY
(1986).

44. Ceramiwm rubrum (Huds.) O. Ag. var. implexocontorium Solier (CE-
LAN and SERBANESCU, 1959).

45. Ceramiwm rubrum (Huds.) C. Ag. var. pedicellatum J. Ag. (CELAN
and SERBANESCU, 1959).

46. Ceramium rubrum (Huds.) C. Ag. var. tenue C. Ag. (CELAN and SER-
BANESCU, 1959).

47. Ceramium rubrum (Huds.) C. Ag. f. decurrens J. Ag. (TEODORESCU,
1907).

48. Ceramium strictum Harv. (TEODORESCU, 1907). C. corticatulum
Kylin (CELAN, 1936b) is included in C. strictum according to SOUTH and
TITTLEY (1985).

Subfam. CALLITHAMNIOIDEAE

49. Callithamnion corymbosum (J. E. Smith) Lyngb. (CHRLAN, 1936D).
50. Callithamnion granulatwm (Ducl.) Ag. (CELAN and BAVARU, 1973).

Subfam. SPERMOTHAMNIOIDEAE
51. Spermothamnion strictum (Ag.) Ardiss. (CELAN, 1936Db).
Fam. DASYACEARE

* Not to be found in the Romanian bibliography. Although not mentioned, this species
must be identical, considering its description, with C. circinatum f. densecorlicata Voronikh.
Adopted by CELAN and SERBANESCU (1959) as well (BAVARU, 1977 a). ;
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b2. D bai } : i '
19381)05)5.'.7/“ aillouviana (Gmel.) Montagne, published as D. elegans (CELAN,

Fam. RHODOMELACEAE
Subfam. POLYSIPHONIOIDEAR

53. Polysiphonia brodiaei (Dillw.) Spreng. (CEI B
phomia broc .) Spreng. (CELAN and BAVA
22& _—ll’gé%s)@phomq deinudata (Dillw.) Grev. ex Harv. in Hool? (ggﬂ ig\fmc)’t
T Tevicrs i »ari )7 : EODO
R}éSCU, ,19%7). cusly published as P. variegata (Ag.) Zanard. (TEODO-
55. Polysiphonia denudata (Dillw.) Kittz. . fragili i
! lata . z. L. fragilis (Sperk -
EJAN, 193(_5&). }.yndemlc 1 the Black Sea (gIN]OVig, I})L(E/)IEW)).V e
gg lic;g‘z{gsig);z,oma flong?ta (Huds.) Spreng. (TEODORESCU, 1907)
: lysiphonia elong S. reng. f. de ‘ .
?O%ESGU, i gata (Huds.) Spreng. f. denudata (Harv.) Ag. (TEO-
8. Polysiphonia opaca (C. Ag.) Mor. et De Not. (CE
. L (C. Ag. . et ; JLAN ).
529. Polysz.phom.a sanguineaq (6. Ag.) Harv. (SKO£KA 1965)936&)
(30. Po_lysgphom.a spinulosa Grev. (SKOLKA, 1969). : '
g; 5301}?/8 %p;wma subulifera (C. Ag.) Harv. (CELAN, 1936 a)
. Polysiphonia wiolacea (Roth) Spreng. i for Balchi sul
g:'fmria (OEI_JAN, e ( ) Spreng., published for Balchic — Bui-
63. Plerosiphonia pennata (C. Ag.) Falkenb. (SKOLKA, 1969).

Subfam. LOPHOSIPHONIOIDEAE

64. Lophosiphonia reptabunde (Suhr. in Kiitz.) Kyli 1blisl
obscure (C. Ag.) Falkenb. (SKOLKA, 1969)..) sy @

Subfam. CHONDRIOIDEAR

65. Chondria dasyphylla (Wood.) Ag. (ZINOVA, 1 0 be 1i
the Komanian bibliography (BAG’A{{U, 1977%).967)’ e
66. Chondria tenwissima (Good. et Wood.) Ag. (CELAN, 1936b).

67. Chondri 1881 )
e 1;))n ra tenuissima (Good. et Wood.) Ag. f. divergens Hauck (CELAN,

Subfam. LAURENCICIDEAR

68. Laurencia caspice A. Zin. et Zaberzh. found only i i
8. L : ; ; Yy in brackish wat
littoral lakgs (CELAN and BAVARU, 1972), previously identifilesd ir‘:atl?g
lake Marg@la and erroneously considered by SKOLKA (1961) as nov. s
(L. lacustris Skolka). Endeniic in the Caspian Sea (ZINOVA, 1967 ) 'a;ld.
ggnsidered a pontocaspian relict BAVARU, 1980). b

. Laurencia coronopus J. Ag., consi i
e D g., considered endemic for the Black Sea
Zg %awencia obtusa (Huds.) Lamour. (CELAN, 1948)

. Laurencia obt y
1907).71, neia obtusa (Huds.) Lamour. var. genuina Kiitz. (TEODORESCU,
72. Laurencia obtusa (Huds.) Lamour. var. grecilis Kiitz., found only in

brackish water littoral lakes, initially i :
RESCU, 1907). ) ally in the lake Mangalia (TEODO-

[ ;
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73. Laurencia obtusa (Huds.) Lamour. var. pulvinate Feldm., published
for Cape Caliacra — Bulgaria (CELAN, 1938b). . _ 9

74. Laurencia paniculata (C. Ag.) J. Ag. (CELAN et ug, }ggg).

75. Lawrencia pinnatifide (Gmel.) Lamour. (SKOLKA, 1969).

3y i rofessor Dr *. Boudouresque (Université

3 30 uthors are grateful to Professor Dr. G. I (o :

g’iﬁilz)w[igﬁ:;fllll?AII; h]%ré A. Kristizu?scn and Dr. P. M. Pedersen (Kgbenhavns Universitet) for
© iti(‘:al reading and review of this manuscript.
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NEW TO ROMANIA SPECIES OF GENUS RAMULARIA
UNGER

G. NEGREAN *, S. G.VANEYV. **

Thirteen species of genus Ramularia Unger are reported as new to Romania parasiting
on some vascular plants from different families.

During a taxonomic revision of Ramularia-like herbarium speci-
mens deposited in the Mycological Herbarium of the Institute of Biolo-
gical Sciences, Bucarest (BUCM), thirteen new to Romania species of
genus Ramularia Unger were established.

RAMULARIA AGRIMONIAE SACC.

Leaf spots small (1 —5 mm), angular, ivregular, vein limited, greyish-
brown. Caespituli hypogenous, effuse, not dense, whitish. Conidiophores
20 —-30x2—4 pm, aggregate in fascicles, emerging through stomata, un-
branched, nonseptate, hyaline, straight or geniculate, with slightly pro-
minent conidial scars in the apical part. Conidia 8 —19.5x2—3.5 pm,
ovoid, cylindrical to fusiform, 0—1 — septate, hyaline, single or catenu-
late.

On living leaves of Agrimonia eupatoria L. — Distr. Giurgiu : Gara
Viad-Tepes, 44° 08" 14" N, 26° 07" 15" K, alt. 80 m, 5.08.1986, G. Negrean
(BUCM 99, 081).

RAMULARIA COERVINA SPEG.

Leaf spots 2—15 mm, at first not distinct, later angular, irregular,
vein limited, single or confluent, effuse, brown, greyish-brown in the cen-
tre. Caespituli hypogenous, not dense, whitish. Conidiophores 35 —178 x
3—4 um, fagciculate, branched, aseptate, hyaline, straight or slightly geni-

culate, with some conidial scars in the apical zone. Conidia 16 —28 X3 —4

pm, ellipsoid to eylindrical, 0 —3 —celled, hyaline, straight or slightly curv-
ed, single or catenulate.

On living leaves of Homogyne alpina (L) Cass. — Distr. Suceava :
Vatra Dornei, Dealul Negru, 11.08.1980, G. Negrean (BUCM 68, 733). Distr.
Maramures : Muntii Rodnei, Piciorul crestei Hotarului, 47° 36" 256" N,

'24° 35" 50" K, alt. 1300 m, G. Negrean (BUCM 104, 943) Jud. Vilcea : Mtele,

Cozia, vers N, prope cabana Cozia 29.06.1976, G. Negrean (BUCM 46,
775). : :

RAMULARIA HY POCHOERIDIS MAGN.

Leaf spots 3—11 mm, not distinet, almost circular, single or con-

fluent, effuse, brownish. Caespituli mostly hypogenous, dense, white. Coni-

diophores 30 —62 X 23,5 pm, aggregate in fascicles, unbranched, 1 —3—
septate, hyaline, straight or geniculate, towards the apex with thickened
conidial sears. Conidia 15 —32 X 3-—4 um, cylindrical or fusiform, straight
or slightly curved, 1—2—celled, hyaline, catenulate.

) ]
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On living leaves of Hypochoeris radicata 1. — Distr. Carag-Severin :
Moldova Nouit W, Dealul Varful Gol, 44° 44’ 08" N, 21°39’ 21 E, alt. 200
m, 9.05.1989, G. Negrean (BUCM 111,917). Distr. Gorj : Closani N, Poie-
nile de Sus, Lunca Motrului, 44° 07" 06"" N, 22° 48' 33" B, alt. 440 m, 12.
06. 1983, G. Negrean (BUCM 76,984). H. untflora Vill. — Distr. Suceava :
Muntii Obeina Mestecdnis, Lucina, inter vallis Lucava et vallis Gdina, 47°
39'07"' N, 25° 11’ 18" E, alt. 1190 m, 14.07.1986, G. Negrean (BUCM 99,301).

RAMULARIA JURINEAE HOLLOS

Leaf spots 2—11 mm, circular, brown, almost black in the centre
Caespituli mostly epigenous, not dense, whitish. Conidiophores 20—58X%
X 3—4 pm, fasciculate, unbranched, 1—2—celled, hyaline, straight or
geniculate, with 2—3 conidial scars in the apical part. Conidia 18—28 X
X 5—7.5 um, ellipsoid, cylindrical to obclavate, 1—2—celled, straight, hya-
line, catenulate. ; i ;

On living leaves of Jurinea mollis L. subsp. transsilvantca (,SpI,‘?D-
gel) Hayek — Distr. Hunedoara : Geoagiu-Bidi B, in pratis, 45°56'08"'N,,.
93°10'20"E, alt. 325 m, 8.06.1986, G. Negrean (BUCM 98,074).

RAMULARIA PAEONIAE VOGL.

Teaf spots 4—10 mm, angular, irregular, vein limited, singlg or
confluent, greyish-brown. Caespituli hypogenous, dense, white. Conidio-
phores 31—50 X 3—4 pm, fasciculate, numerous, unbranched, 1—celled,
hyaline, straight or slightly geniculate, with conidial scars towards the
apex. Conidia 10—16 X 3—4 um, ellipsoid or eylindrical, 1—2—celled,
straight, hyaline, catenulate. '

On living leaves of Paeonia peregrina Miller — Distr. Congtanta :
Pidurea . Hagieni, ‘“La cazan”, 8.06.1977, G. Negrean (BUCM 68,5661).

Distr. Galati: Piddurea Gérboavele, 11.06.1978, G. Negrean (BUCM

68,575).
RAMULARIA PIMPINELLAE JAAP

ﬁeaf spots small (2—5 mm), angular, irregular, vein limited, sin-

gle or confluent, effuse, yellowish-brown, gl:eyish—bro.wp to grey-whitish.
Caespituli amphigenous, not dense, effuse, whitish. Conidiophores 20—34 X
% 8—4 um, mostly in fascicles, numerous,.unbranched, aseptate, spralght
or geniculate, with conidial scars in the apical zone, hyaline. Conidia 15—
41 X 3—4 pm, cylindrical, 1—4—celled, hyaline, s%ngle or catenulate.

On living leaves of Pimpinella saxifraga L. — Distr. Prahova : Gara
Crivina N, 44°46'15"'N, 26°01'38"E, alt. 114 m, 28.10.1984, G. Negrean
BUCM (86,540). Distr. Prahova : Muntii Bucegl, Valea Largd, 12,10 1981,
G. Negrean (BUCM 68,661). :

RAMULARIA PRENANTHIS JAAP

Leaf spots 2—5 mm, angular, irregular, vein limited, pale-brown to
whitish. Caespituli hypogenous not dense, effuse, whitish. Conidiophores.
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20—38 x 2.5—3.5 pm, fasciculate, unbranched, 1—2—celled, straight or
slightly tortuous, with some conidial scars in the apical region. Conidia
1225 x 3.5—5.5. pm, ovoid, ellipsoid, fusiform or cylindrical, 1 —2—ce-
lled, hyaline, catenulate. !

On living leaves of Prenanthes purpurea L. — Distr. Gorj: Clogani
N, Valea Runcul de Socet, 45°05'27"'N, 22°49'20"' H, alt. 600 m, 12.07.1984,
G. Negrean (BUCM 84,107). Distr. Hunedoara : Parcul National Rete-
zat, Valea Dobrunul, 45°22'48"N, 22°48'25"'E, alt. 1300 m, 14.08.1985,
G. Negrean (BUCM 89,859). : R

RAMULARIA RUMICIS-SCUTATI ALL.

Leaf spots 5—8 mm, almost circular, pale-brown to ochre-yellowish,
with purple brown border. Caespituli amphigenous, not dense, effuse,
whitish. Conidiophores 21—47 X 3—4 um, ageregate in fascicles, unbran-
ched, 1—4—celled, straight or geniculate, with slightly prominent coni-
dial scars in the apical region, hyaline. Conidia 12 —27 X 2.5—4 pin, ellip-
soid to cylindrical, straight,.1—2—celled, hyaline, catenulate.

On living leaves of Rumexr scutaius L. — Distr. Bistrifa-Nasaud :
Muntii Rodnei, Muntele Negoiasa, 47°33'30"'N, 24°41'14"'E, alt. 1940 m,
24.08.1987, G. Negrean (BUCM 104,892). Distr. Bragov : Muntii Figiras,
Valea Sambetei, 45°38'53"'N, 24°47'31"'E, alt. 1000, 25. 03.1937, G. Negrean
(BUCM 104,373). Distr. Carag-Severin : Muntele Tarcu, ad Sopot, 3.09.
1967, G. Negrean (BUCM 90, 233). Distr. Arges : Muntele Piatra Craiului,
Marele Grohotis, 31.08.1972, G. Negrean (BUCM 68,569).

RAMULARIA SALVIAE A. BOND.

Leaf spots small (3—5 mm), angular, irregular, single or often con-
fluent in large spots (up to15—20mm), scattered, greyish brown. Caespi-
tuli amphigenous, not dense, whitish. Conidiophores 25—40x3—4 pm,
fasciculate, unbranched, 1—4-—celled, straight or subundulate-denticu-
late, with conidial scars in the apical region, hyaline. Conidia 11—23 X
2.5—3.5 pim, ellipsoid to cylindrical, straight, 1—3—celled, hyaline, cate-
nulate.

On living leaves of Salvia pratensis L. — Distr. Giurgiu : Pidureni
SW, Piddurea Gastesti, 44°19'45"N, 25°47'36"'E, alt. 91 m, 5.08.1934,
G. Negrean (BUCM 84,643). &

RAMULARIA SAUSSUREAE THUM.

Leaf spots 5—20 mm, almost circular, at first brown, later greyish,
with dark-brown border. Caespituli amphigenous, not dense, effuse, whit-
ish. Conidiophores 16—35 x3—4 pm, aggregate in fascicles, emerging
through stomata, unbranched, mostly 1—celled, straight or flexuous with
conidial secars in the apical zone. Conidia 18—28 X 2.5 X 3.5 pm, ellip-
soid, hyaline, straight, 1—4—celled, catenulate.

On living leaves of Saussurea alpina (L.) DC subsp. alpina — Distr.
Prahova : Muntii Bucegi, Valea Jepilor, sub Caraiman, 10.09.1973, G. Ne-
grean (BUCM 94,160). S. discolor (Willd.) DC. — Distr, Sibiu: Muntii
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Figirag, Cdldarea Doamnei, 14.08.1983, G. Negrean (BUCM 94,330).
Muntii Figiras, Lacul Bélea, vers. W, 45°36'02"'N, 24°36’41" B, alt. 2200
m, 13.08.1983, G. Negrean (BUCM 94,329).

RAMULARIA SCOPOLIAE VOSS

Leaf spots 5—10 mm, angular, vein limited, greyish-brown. Caespi-
tuli not-dense, amphigenous, effuse, whitish. Conidiophores 16—38 X
3—4 pm, fasciculate, unbranched, 1—3—celled, hyaline, straight or sli-
ghtly geniculate. Conidia 12—35 % 3.5—4.5 um, cylindrical, straight, 1—3-
celled, hyaline, catenulate.

On living leaves of Scopolia carniolice Jacq. — Distr. Carag-Severin :
Muntii Loeva, Moldova Noud E, Ogasul Sec, 4{&°43’18”N, 21°44’21”E, imlt
450 m, 30.07.1989, G. Negrean (112,658). Distr. Carag-Severin : : B:&}le
Herculane B, Muntele Domogled, Valea Jeliriu, 44°52'21"'N, 22°27'20"E,
alt. 800 m, 12.07.1979, G. Negrean (BUCM 83,109). :

RAMULARIA SIDERITIDIS HOLLOS

Leaf spots 5—12 mm, angular, sometimes almost circular‘, .sing}e or
confluent, brown. Caespituli amphigenous, not-dense, effuse, whitish. Coni-
diophores 17—38 X 2.5—3.5 pm, fasciculate or single,‘l—S—cel_led, un-
branched, straight or flexuous, sometimes slightly geniculate, with coni-
dial scars in the apical region. Conidia 8 —30 X 2.5—3.5 pm, ellipsoid to
cylindrical, straight, 1—2—celled, hyaline, catenulate.

On living leaves of Sideritis montana L. — Distr. Constanta : Man-
galia, 10.05.1977, G. Negrean (BUCM 68,586). Distr. Neam? : 1’1atra—Neam33,
30.08.1950, leg. C. Sandu-Ville &I. Ridulescu (BUCM 38,051), det. T. Sa-
vuleseu.

RAMULARIA THESII SYD.

Leaf spots angular, irregular, single or confluent, brown. Caespituli
amphigenous, dense, white. Conidiophores 25—68 X 2.5 x 3.5 pm, fas-
ciculate, straight or slightly geniculate, with pomdla,l SCars, 1—4—celled,
hyaline. Conidia 11—21X3.5—5.5 pm, ovoid, ellipsoid or cylindrical,

12— celled, straight, hyaline, single or catenulate.

On living leaves of Thesium alpinum L. — Distr. Hunedoara : Mun-
tii Retezatul Calcaros, Cheile Iarei, 45°16'10"'N, 22°51'11"'E, alt. 1400 m,
17.08.1982, G. Negrean (BUCM 72,592). Distr. Dambovita : Muntii Bucegi,
Valea Talomitei, Pestera Ialomitei, 21.07.1902, leg. G. Grinfescu (BUCM
81,556). Distr. Neamt : Muntele Ceahldu, Stanile, alt. 1700m, 13.07.1921,
leg. G. Grintescu (BUCM 81,555). Distr. Suceava : Vatra-Dornei, Muntele
Runch, 47°21'23"'N, 25°20'46"'K, alt. 970 m, 18.07.1986, G. Negrean (BUCM
99,527). T. arvense Horvatovszky. — Distr. Mehedinti : Buicegti NE,
Lunca Motrului, 44°34'13"'N, 23°22/49"'E, alt. 110 m, 17.05. 1983,G. Negrean
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(BUCM 83,111). Distr. Dambovita : Teiy, alt. 286 m, 17.05.1909, leg.
G. Grintescu (BUCM 81,557). 1. bavarum Schrank—Distr. Valcea :
Muntele Cozia prope cacumen, 1974, leg. R. Wallfisch (BUCM 74,227).
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"PARASITIC MICROFUNGI FROM NORTH ALGERIA
CANGHEL RICHITEANU

The paper contains 41 species of parasilic microfungi belonging to Peronosporales, Ery-
siphales, and Ustilaginales, collected by the author from 60 host plants in North Algeria.
Notes on morphology, taxonomy, and host problems are given for most species.

As a partial result of author’s mycological investigations in North
Algeria during 1983 —1985, is previously published “Uredinales form North
Algeria’” (Richifeanu, 1990). In this second paper some parasitic micro-
fungi other than Uredinales are treated and discussed, e.g. with respect
to morphology, taxonomy and nomenclature. The enclosed inventory
contains 41 species of Peronosporales, Erysiphales and Ustilaginales col-
lected from 60 host plants.

Both papers are based upon the author’s own collections preserved
in the Mycological Herbarium of the Institute of Biological Sciences,
Bucharest (BUCM), or in the Botanical Department of the National
Institute of High Education in Agronomy of Blida, Algeria.

The BUCM accession number for each collection is given in round
brackets.

The nomenclature of the vascular plants follows “Flora Europaea’.

The genera, species and the hosts under each species are arranged
alphabetically.

All microscopic measurements were taken from slide preparation in
lactophenol cotton blue.

Acknowledgements. The author is indebted to Mr. G. Negrean of the
Mycological Herbarium, Institute of Biological Sciences in Bucharest for
his advice on questions of the taxonomy and nomenclature, and for the
congtructive criticism of the manuseript. '

PERO NOSPORALES

1. Albugo eandida (J. F. Gmelin : Fr.) Kuntze

On Capsella bursa-pastoris (L.) Medicus, Blida county, Blida, resi-
dential district ‘“Ist May”’, alt. ¢. 200 m, 1. IV. 1984 (115. 222); 26. IV.
1984, together with Pernospora parasitica, on leaves; Beni-Mered, alt.
c. 180 m, 23. IV. 1984 ; residential district Ben Achour, on the wadi Beni
Aza, alt. c. 220 m, 30. IX. 1984 (115. 223).

On Hirschfeldia incana (L.) Lagréze-Fossat, Blida county, Souma,
alt. e. 180 m, 22. TV. 1984 (115. 224); 6. VI. 1984.

Reported by Maire (1915) from Blidean Atlas on Sinapis pubescens Tu.

2. Albugo tragopogenis (Pers.) Gray

On Phagnalon saxatile (L.) Cass., Blida county, Mt. Chréa, on the
wadi Beni Aza, alt. ¢. 350 m, 20. TV. 1984, together with Erysiphe cichora-
cearum DC. (115. 225).

REV. ROUM. BIOL.—BIOL. VEGET., TOME 36, N°1--2, P. 2037, I%UCARIZST, 1991
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Conidia 14—19 pm in diam. Oospores globose, 53 —64 pm.
Known on the same host from Algiers (Maire, 1915).
On Senecio vulgaris L., Blida county, Blida, alt. ¢. 200 m, 2. IV. 1984

(115. 226).
3. Bremia lactueac Regel
On Galactites tomentosa Moench ( = Lupsia galactites (1i.) O. Ktze),

Blida county, Souma alt. ¢. 180 m, 15. XTI. 1984 (115. 227).

Conidia 14—19 X 12 — 15 pm. ;
On Senecia sp., Blida county, residential district Ben Achour, alt. c.

210 m, 20. IV. 1984 (115. 228).
Conidial size 16—22 x 14 — 18 pm.
On Sonchus sp., Blidean Atlas, Mt. Chréa, Bou Tseldja Hill, alt.

¢. 600 m, 1. VI. 1984 (115. 229).
Conidiophores 300 — 460 pm. Conidia 15—23 x 14—20 pm. Oo-

gpores not seen.
4. Peronospora aestivalis H. Sydow

On Medicago littoralis Rohde, Blida county, Meftah, in the park of

the sanatorium, 31. IIT. 1985 (115. 230).
Conidiophores 340—420 pm. Conidia (15—) 20—30 X (13—) 16—

—21 pm.

On Melilotus infesta Guss., Blida county, Meftah, in the park of the
sanatorium, 31.I11.1985, together with Hrysiphe pist DC. and Uromyces
pisi Schroet. (115. 231).

Conidiophores 350—400 pm. Conidia 20—25 X 16—19 pm.

5. Peronospora affinis Rossm.

On Fumaria capreolaie 1., Blidean Atlas, Mt. Chréa, Bou Tseldja
Hill, alt. c. 350 m, 1. VI. 1984. :

6. Peronospora alsinearum Casp.

On Stellaria media (1..) Vill. s.1., Blida county, Souma, alt. ¢. 180 1,

26. 1. 1984.
Maire (1915) reports this downy mildew species on Cerastium atlan-

ficum as matriz nova from Maison Carrée (act. El Harrach).
7. Peronospora astragalina H. Sydow

On Astragalus sp. (probably chiefly A. pentaglottis L. = A. echinatus
Murray), Blidean Atlas, Mt. Chréa, Bou Tseldja Hill, alt. ¢. 450 m, 1. VIL.

1984 (115. 232).
Conidial size (15—) 21—25 (—30) X 13—21 pm. Oospores not seen.

8. Peronospora coronillae Gaum.

On Coronilla atlantice Boiss. et Reut., Blida county, M¢t. Chréa, Bou

Tseldja Hill, alt. c. 540 m, 1. VI. 1984 (115.233).
Conidia broadly ellipsoidal or subglobose, 18—25 X 15—18 pm.
Oospores globose, brown yellowish, 23 —42 pm in diam. ; endospore 2 —3pm

thick.

3 Parasitic microfungi from North Algeria 31

9. Peronospora eoronopi Gium.

On Coronopus didymus (L.) Smith, Blida county, Bli i i
. 0] (L. ida, residential
di6h (iphle s oni the el Dot o, alt vei 200 i 10 TTTA0ed | .

10. Peronospora farinosa (Fr.) Fr. ( = 2
L (Fr.) Fr. ( = P. chenopodii Schlecht., P.

On Beta vulgaris L. subsp. maritima (L) Arcangeli, Ti
' : Sp. martti Arcangeli, Tipasa count
Bou Haroun, alt. ¢. 3 m, 23. XT. 1984 ; Bérard, alt. c. 4m I23. XI. ]985;’
Conidial size 28—36 x 18—21 ym. , i
On Chenopodium album, L Blida county, Blida identi istri
, : y a, residential distriet
Ben Achour, alt. o. 230 m, 25. Vi 1984 (115. 934) ; Sonma,
o 1984.’ ; ; (115. 234) ; Souma, alt. ¢. 180 m,
Conidiophores 200—450 ym. Conidia 25—31 -
L ey { j 3} X 18—23 um. Oos-
el fa’r?zwsa 1’%’ here‘regarded as a collective species, containing a
?11})1151})))31 of smal% ﬂspemles oceurring on Chenopodiaceae. Yerkes & Show
recommend the collective use and give y y ist
IR i e and give a full synonymy list of P.

il. Peronospora ficariae Tul. ex de Bary

On Ranunculus macrophyllus Desf., Blida county, Mt :

On I 1 . : Mt. Chréa

Tseldjéu Hllll, clmllt ¢. 600 m, 1. VI. 1984 (’115. 235). 7 b
_ Conidiophores 260—380 pm, branched in their 1/2—1/3 upper part

Conidia 17. 5—28 x 12. 5—20 p,rr’l. Oospores not seen./ IR Ry

12. Peronosporia lamii A. Braun

On Lamium amplexicaule L., Blida county, Blid 1 Yai )
: : a led Yz
the wadi Mered, alt. c. 170 m, 19. 1. 1984 A e o
‘ (,ch‘hophores 240—420 pm, dichotomously divided in their 1/3—
1/3 pajx{-‘t. C()tm({lfa broai(llly ellipsoidal or subglobose, 21—26 x 15—18.5 m.
Reported from Algeria by Maire (1919) as collected on this host fr
Affreville (act. KhemistiliaJnaJ) and Algier)s. L

13. Peronospora parasitiea (Pers.: Fr.) Fr.

On leaves of Capsella bursa-pastoris (1..) Medicu i i

; ! / .) Medicus, Blida county, Blida
residential distr. “1st May’’, alt. c. 200 26. IV ; e aihor v |
e Yits m, 26. IV. 1984, together with

Reported by Maire (1919) on Camelina silvatica Wallr.

Py Q e H 3
14. Perenespora polyearponis Mayor & Vien.-Bourg.

On Polycarpon tetraphyllum (1..) L., Blida county, Blida, residenti

; . b 7 sidential

distr. ‘“1st May”, alt. c¢. 200 m, 30. V. 1984 (115. 237).3, b

e Cﬁﬁldlf/ghgfes 155—260 um, base usually swollen, branched on
ir —1/2 upper part. Conidia ellipsoidal, 17—25 H—

o P ipsoidal, 17—25 X 156—19 pm.

Rabeﬁﬁported by Maire (1915) from Algiers as Peronospora scleranthi
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15. Peronospora radii de Bary ( = P. radii f. foliicola Lind ex Syd.,
P. radii var. epiphylla Poiroult, P. dannica Gaum.)

On leaves of Chrysanthemum segetum L., Blida county, Souma, alt.
c. 180 m, 7. III. 1984 (115. 238), 30 . ITIL. 1984 (115.239).

Conidiophores 250—540 um long, ramified in their 1/3—1/2 upper
part. Conidia brownish, obovoid to broadly ellipsoidal, conical rounded or
rounded at the apex, 24—41 X 18—28 pm (averages : 32.1 X 21.8 pm,
quotient length/width : 1.47). Oospores not found. .

Previously reported by Maire (1919) as P. radii var. eptphylle Poi-
roult on leaves and branches of Ohzysanthemum segetum from Algiers, the
valley of the wadi Kerma. Of common occurrence on this host in North
Algeria. Calostephus myconis (1..) Reichenbach fil., Leucanthewm vulgare
Lam., and Chamomilla recutita (1) Réuschert are potential hosts of P.
radii in this country. According to Ben-Ze'ev, Kenneth & Bonde (1987)
and Constantinescu (1989) this downy mildew fungus shows a great morpho-
logical variability, the average quotients length/width of conidia on dif-
ferent hosts of Anthemideae ranging from 1.29 — 1.83. Our measurements
of conidiophores and conidia from leaves of Ch. segelum approach those
found by Kochman & Majewski (197 0) and Constantinescu (1989). ;

16. Peronospora trifoliorum de Bary

On Trifolium sp., Blida county, Mt. Chréa, Bou Tseldja Hill, alt.
c. 400 m, (115.240). i

Oospores present, 25—38 pm in diam. :

Maire (1919) reports this species on Medicago mwrex from Zéralda .

17, Plasmopéra viticola (Berk. & Court.) Berl. & de Toni

On Vitis vinifera L. (escaped from culture), Blidean Atlas, Mt. Chréa,
Bou Tseldja Hill, alt. ¢. 350 m, 23. X.. 1984 (115. 241).

Conidial size 24—35 x 15—24 pm. Oospores not seen.
18. Pseudoperonospora urticae (Lib. ex Berk.) E. Salmon & Ware

On Urtica dioice L., Blida county, Blida, residential distr. Ben
Achour, on the wadi Mered, alt. c¢. 210 m, 19.V. 1984. o

Constantinescu (1985), based upon a examination of herbarium spe-
cimens and a review of the literature, showed that Pseudoperonospora
urticae is restricted to perennial Urticas, whereas Peronospora debaryt
is contined to Urtica urens L. However, Maire (1919) reported Peronospora
wrticae on Urtica urens L. in Algiers. ;

ERYSIPHALES

19. Blumeria graminis (DC.) Speer (= Hrysiphe graminis DC.)
On Desmazeria rigida (L) Tutin ( = Scleropoa rigida (L) Griseb.),
Blida, county, Mt. Chréa, on the wadi Beni Aza, alt. ¢. 250 m, 20. IV. 1984

(115. 242).
On Hordewm murinum L., Blida county, Blida, Ouled Yaich, 21.V.

1984 (115. 243).
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ot ~ S E
i e. .9 S 0 J 7 on pO deI‘ mlldew fuIl us as r1
3 )

and Phalare , . :
ey 15 caerulescens Desf. from Algiers and Maison Carrée (act. El

20. Erysiphe cichoracearum DC.
var. ctchoracearum

; On leaves of Hedipnois creii
j R ) tce (L.) Dum.-Courset, Bli 2
Blida, Ouled Yaich, on the wadi Mered, alt, c. 170 m 22, V. 1054 (115.244)
" elzcothecla 95—160 pm with 7—20 young asci. . ]
OE Pgontod?n sp., Blida county, Souma, alt. c. 180 m, 6. VI. 1984
e Xry.ga?marl)? s-(a;vgggle (L;))OC%%S., Blidean Atlas, Mt. Chréa, on the
3 x : e/ biu. Yo m, 20, T. i g it A
pogm%s (I_.;ers.) ’Gray (115.245),‘ 1984, together with Albugo trago-
n Xanthium spinosum L., Tipasa ¢ y : b b
of the wadi Saidia, alt. ¢. 4 m’, 25 XI. g%%?iﬁ%?i?)mm, T
Conidia only, 27—35x13—17 um
Reported by Maire (1919 a<\E. tar ; )
lwidum L. fror Djebel Bo£ —Maa)ld, %N of (ﬁﬁ?aorf;m} PO

21. Erysiphe eonvolvulii DC.
var. convolvyle
i 1\(}2"’6’10723?0161%; m‘rensjs L., Blida county, Blida, residential dist‘r‘
past May”, alt. ¢ 200 m, 5. XII. 1983; Ouled Yaich, alt. o. 200 m,
SV ;Mt. Chréa, Quessia Hill, alt. c. 250 m, 30. XI. 1984 (115 247)’
22. Erysiphe eruciferar iz ex I . ;
. | 1 uetlerarum Opiz ex Junell ( = E. communis auct.
On Hirschfeldia incana (1..) Lagréze-Fossat subsp. geniculata (Dest.)

Maire (= Stnapis genicul S i
e, (11% 2;78).@01( ata Dest.), Blida county, Souma, alt. c. 180 m,

23. Erysiphe eynoglossi (Wally AU /
Grev., I. horridula (\Va-ilr.) Ra(benh.l)') o S

On Hehium
6.V.1984.

asperifolium
lantagine Bli
P guneum L., Blida county, Souma, alt. c. 180 m,

24, Erysiphe heraclei DC.

Jacz.) (= E. umbelliferarum de Bary f. scandicis

On Scandiz pecten-veneris 1., Bli
‘ s L., Blida county, Mt. Chréa, Har i
?%tn e‘i; oi"q[% 15 7.VI.1984, conidia only (115.256); Chlef cc;un?;'az(?nH‘.olllllé
‘O L 19 wadi Djer, near Bou Medfaa, alt. ¢. 250 m, 1.V.1985 (1’15 249)
S 31?31,6 :2111 011512315}'736{;1 l>§<e (1106_‘157“7111. Cleistothecia 95—145 pm in diamt
S e S y 60—T7 X 27—40 pm, with 3—5 Spores, 19—

25. Erysiphe orontii Cast. (= ¥ ; .
. ysi] 1 . (= L. tabact Sawada, F. :
marlund, K. cucurbitacearum Zheng & Chen, B. cicho’raceg;;l%ﬂglggt }{)a gl ;

3 = c. 3154
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On A canthus mollis 1., Blida county, El Affroun, on the valley of the
wadi Bou Roumi, alt. ¢. 200 m, 1.V.1985 (115.251).

Conidia 25—40 x 13—16 pm. Cleistothecia 96—125 pm in diam
Asci stalked, 47—63 X 24—32 pm. Spores not formed.

26. Erysiphe pisi DC. (= E. macropus Mart., E. martiv auct. p.p.
B. communis auct. p.p., E. polygoni auct. p.p.)

var. pist

On Lathyrus ochrus DC., Blida county, Kl Affroun, on the valley
of the wadi Bou Roumi, alt. ¢. 200 m, 1.V.1985 (115.252).

Conidia 24—45 x 12—18 pm. Cleistothecia 120 — 145 um in diam.
Asci 4—7, shortly stalked, 53—66 x 17—35 pm, Spores 16—22 X 10—14
14 pm.
On Medicago littoralis Rhode, Blida county, Meftah, in the park of

the sanatorium, 31.II1.1985 (115.253).

Conidia only, 26—35 X 12—15 pm.

On Melilotus infesta Guss., Blida county, Meftah, in the park of the
sanatorium, 31.111.1985, together with Peronospora aestivalis H. Sydow
and Uromyces anthyllidis Schroet. (115.254) ; Bl Affroun, on the valley
of the wadi Bou Roumi, alt. ¢. 200 m, 1.V.1985 (115.255).

Conidia 32—40 X 13—16 um. Cleistothecia were not seen.

On Pisum sativum L. (eult.), Chlef county, on the valley of the wadi
Dijer, near Bou Medfaa, alt. ¢. 250 m, 1.V.1985 (115.256).

Conidial size 29—40 X 12—15 ym.
var. cruchetiane (Blumer) U. Braun :

On Lathyrus articulatus L., Chlef county, on the valley of the wadi

near Bou Medfaa, alt. ¢. 250 m, 1.V.1985 (115.257).

Conidia 33—41 x 10—15 um. Cleistothecia 112—137 pm in diam.
with frequently irregularly branched appendages. Asci 45—62 X 20—
33 pm. Spores 16—23 X 10—14 pm.

On Lupinus angustifolivs Li., Blida county, Souma, alt. ¢. 180 m,

24.1V.1985 (108.941).
Conidia 27—40 x 13—16 pm. Cleistothecia gregarious, 90—150 pm

in diam. Asci 53—65 x 23—47 um. Ascospores 17—22 X 9—13 pm.

According to Braun (1987) this variety differs from var. pist by
frequently irregularly branched cleistothecial appendages. He reported
var. -cruchetiane on species of the genera Lathyrus and Ononts only.

Djer,

27. Erysiphe polygoni DC.

On Polygonum aviculare L., Blida county, Souma, alt. e¢. 180 m,
15.X711.1984 (115.258).

Conidia only, 28—38 X
rence on this host in Algeria.

28. Erysiphe sordida Junell (= H. lamprocarpa auect. p.p., K. plan-

tagginis (Link) U. Braun).

On Plantago coronopus L., Tipasa county, Bou Haroun, alt. ¢. 10 m,
23.X1.1984, conidia only (108.942).

On Platango lagopus L., Blida county,
1984 (115.259); 25.V.1984.

12—15 wm. Apparently of common occur-

Souma, alt. c. 180 m, 12.V.

i
|
i
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Conidia 26 —37 x 11—14 i
. —14 pm. Cleistothecia 100—15 i i
Asci stalked, 52—60 X 26—33 um. Ascospores 19—0(2)4 >1<5(1)2M~l}lléngr(111l 7

On Plantago sp., Setif jemi
o oo oano é)niy. 1I county, Djemila, on Roman ruins, 7.XTI.1984

29. Leveillul: i '
Iszlgfll%lflt;zl;;lc%u}fos; (l?ucllg.) Golovin (=H. lichenoides Trab.&
pae jacz.) - Joemculy (Jacz.) Golovin, K. taurica f. foeni-
On stems of Foeniculum vul i :

o ! vilgare Miller, Blidean ;
on theé W(:‘; Ia;Li(idl_Benl Aza, lear Ben Achour, alt. c. 250 m?231.AXﬂib$S)’8iw(§'l5o g}ﬁa’
B So ;u‘lr? incﬁliﬁ;}n&scieii%«u}i%’ %0-—55 X 13—15 pm'. Cleistot'heci)a:
Spores ellipsoid-ovoid, 35~—44§< IGT%llo IUISI’LS e

Arna,u(()ln E;c}éylosl11;((;:}3‘%1evreported two species of Leveillula : 1. taurica (Liév.)

prima,ryz e : an:l 3 Lery polyphagous Species characterized by lanceolat'e

ooty o Sk, ol lanuginosa (Fuck.) Golovin, distinguished by its

o someA oeﬁepém 1§f \Eth. cmgulum—hk.e rings near the ends, and restri{rzte(;

Trabut dZ'bSaccardo (Sgggc’@gegg(g? %Z?gl‘i.ll))gg %Lj’ Eo}eniqulum, Huiein
’ ' 7 { 7 )

from Algiers, 1904. Braun (1987) studied the ﬁfgé 6115;(30};?;;;(1‘;1?0;;11[;%111}22

herb. Patouillard), and deci i i
o la)a,z uginoss.clded that this species should be regarded as a

30. Leveillula tauriea (Lév.) Arnauld
On Scolymus hispanicus 1., Bl i i
SONATRACH. alt. €. 200m, 5.}':’.193131;1?1;(5)11211;2%’ T Snehuy
_ rimary conidia 4- lanceolate, apic . int
_ midi: pically pointed, sec r idi
ellipsoid to cylindric, 50—65 x 13—21 me.p(}‘1eistc;t}jggioafl (}gglfgglgﬁ

in diam. Aseci numerous, stalk 5
iR e i i Fsg? 70—95 X 30—38 pm, Ascospores ellip-

31. Microsphaer: == i i
phaera euonyml — japoniex V lennot-Bourgin

On Euonymus jeponicus 1. fi i i
“Patrice Lumumba”J, alt. c. 200.1ﬁ1’1.,251.311{;12{908(iunty, e BT

9 Tier s o fo il
32. Microsphaera trifolii (Grev.) U, Braun (= Erysiphe trifolit Grev
o D)

E. martis Tiév Ged

1 év., . comm i iy

s y 49, unis f. rych

var. trifolii onbrychidis Jacz.)

On Onobrychis caput-gaili (1..) L i :
7 Hill alt. ¢.'250 m, 7L 1084 i?nsgfgléé)?hdean A8 SElicn e
E a;)(gldgaéfggr&) X 12—15 pm. Cleistothecia 130—160 pm with
) X 24—32 pm. Ascospores 3—6, 22—28 X 10—14 um

33. Oidium eceratoniae Comes
" On Ceratonia siliqua 1., Blida c 7, Bli i i
May b ] 9851 (31050.1115?4’) Blida, residential distr. ““1st
Conidia 24—32 % 10—13 um. '
34. Oidium sp.

\

On Chrysanthemum i
6-‘71.1984, CLiE aEn im segetum L., Blida county, Souma, glt. ¢. 180 m,
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On Lupinus angustifolius Tz, Blida county, Souma, -alt. c. '180 m,

. . ] ‘- .- 1
6.VI.l(S)}ﬁAE (1’%;1145213?31)1 italicum Moretti, Blida county,; Blida, residentia

distr. “1st May”, alt. c. 200 m, 12.X1.1984 (115.267).
Conidial size 18—29 X 13—18 pm.
5 Naetinia fraxini (DC.) Fuss (
35. Phyllaetinia fraxini (D
i Mendonca & Sequ.) U. Braun, P
donca & Sequ.) U. Braun).
) ifoli hl.
On Fraxinus angustifolia V_ai )
wadi Bl-Kebir, alt. ¢. 250 m, 20.X.1984 ( L
36. Phyllactinia mali (Duby) U. Braun (=Ph. mespili (Cast.

FO T 7 oy 1@’
= P. suffulta var. blumert (¢
. quttata var. blumert (de Men-

Blidean Atlas, Mt. Chréa, on the
115.268). Conidia only.

, ‘ i ‘hréa ssian
e On Crataequs monogynt Jacq., Blidean Atlas, Mt. Chréa, Quessi

. XT1.1984 (115.269). ' o sy
o gig-istc(;t}?ggia,n;in?ndxant, 135(~ 175 wm in diam. Asci stalked, 55—T75 \<‘

% 30—35 um, 2— spored. Spores 97—35 X 13—22 pm. : t

36. Sphaerotheea fugax Penz. & Sace. (= S. humuli auct. p.p-
macularis £. geranit Poteb.)

On Geranium molle L., Blida county,

i 1.111.1985 (115.270). i
tomm%oxglidial size 20—29 x 16—21 pm. Appar

ported in Algeria. ,
38. Sphaerotheea pannosa (Wallr. : Fr.) Lév. ; s
On Rosa sp. (cult.), Blida county, on thle way of Souma, alt. c.
15.X.1984 ; 24.1V.1985 (115.271). Conidia only.

N

Meftah, in the park of the sana-

ently not previously re-
my

USTILAGINALES
39. Ustilago bullata Berkeley (= U. bromivora. (Tul.) Fischer v.

31.V.
Wald}(l'izn Bromus madritensis L., Blida county, Souma, alt. ¢. 180 m,

: : i :
1984 ; 24.TV.1985 (115.272); Mt. Chréa, Bou Tseldja Hill, alt. c. 350 m,
b A . .

23'X.§998 %(;wed by Maire (1915) as U. bromivora on Bromus rubens L, from.
f 1 i

int-Arnaud, and by Vanky (1985 b) on Bmchyz’a’odium distachyon (1.)
]S?»aélarifx-r 11".11%011(1 "“montium Constantine, Djebel Thaya™.
40. Ustilago eynodontis (P. Hennings) P. Hennings : e
On Oynodon dactylon (L.) Pers., Blida county, Blida, res
distr. “1 st May*, alt. c. 200 m, 2§.X_.198:i. -
Previously reported by Maire (1915) fr
Harrach). i
41. Ustilago tritiei (Pers.) Rostr. (= U..nuda (Jens.) Rostr.)

IV.1984.
On Hordeum vulgare L., Blida county, Souma, alt. ¢. 180 m, 25

om Maison Carrée (act. El.

9 . Parasitic mierofungi from North Algeria 31
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DIRECT AND INDIRECT ORGANOGENESIS IN POPULUS
ALBA L..CULTIVATED <IN VITRO:

MARGARETA: TORDAN-COSTACHE, AURELIA BREZEANU, V. BENEA*

The paper presents the results of investigations on the Possibility of white popular (Po-
pulus alba 1..) plant regencration by direct and indirect organogenesis in order to use the
somaclonal variability in breeding programs of this species. The stage of development of
the plants which were used as inoculum source and the best conditions for adventive shoots
induction from foliar explants and ‘callusal tissue cells were established. The cytological,
histological and anatomical aspects at the level of foliary explant during the morphoge-
nesis proces s and neoformation of adventive buds are described. Regenerated plants were
successfully transplanted in the field and investigated as regards the stability of pheno-
typical characters. |

The interest in the study of plant regeneration by direct and indireet
organogenesis is stimulated by the Ppossibility of inducing genetic variability
in this way. Considering the variety of cellular types, in the leaf structure
or in the callusal tissue that may develop the adventive buds and the fact
the differentiation of adventive buds, namely offshoots, is obtained in the
presence of high quantities of cytokinines introduced in the culture medium,
We may expect the incidence of somaclonal variation among regenerated

lants.

4 In case of white poplar (Populus alba L..), an important species for
biotechnological programs of Romania, the material with genetic varia-
bility, especially as regards the resistance to pathogens, stress of' drought,
ete., 15 of special interest. “In Vvitro” morphogenetic potential of poplar
somatic tissues explants in various experimental systems like plants rege-
neration and rapid clonal multiplication by the meristem and bud cultures
(1), (6), (8), (11), (12), (14), (15), neoformation of caulinary buds in callug
culture (2), (3), (5), (10), (14), differentiation of adventitious buds directly
from foliar explants (1), (2), was pointed out. ;

In this paper the best parameters for ““in vitro’” plant regeneration by
direct and indirect organogenesis as well as the cyto-anatomical analysis
of the morphogenetical phenomenon are presented.

MATERIAL AND METHOD

The source of material consisted in sterile plantlets obtained from the
P. alba L. (4 clones), the P. alba L. x P. grandidentata Michz cv. “Favorit”’
hybrid and P. nigra I. R 1029, by “in vitro” buds culture * (Table 1). The
fragments of about 0.5 cm length of stem axes and foliar tissue (petiole
and limb fragments) as well as the callus obtained from the sanie type of
tissues were used as inoculum source.
. The nutrient media were - Murashige-Skoog (1962) and Aspen Culttre
Mediurln (1), with additional Gamborg (B;) vitaming and growth factors as
in Table 2.

* The clones of white poplar belong to the Collection of the Institute for Researeh of
Poplar ‘Culture, Cornetu — ICAS.

REV. ROUM. BIOL.. — BIOL. VEGET., TOME 36, N°$ 12, P. 39 —43, BUCAREST, 1991
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T'able 1
“In vitro” morphogenetic capacity of white poplar experimented
clones
Number
Number of| of explanst
Species Clone inoculated| with mor- %,
explants phogenetic
capacity
i
P. alba R 3451 12 5 419,
5 R 361 6 4 40
i R 366 14 5 36
5 D 18 15 6 40
P. alba x P. gran- Tavorit 14 4 28
didentala :
P. nigra R 1029 16 6 37

Tor the histological study the biological material was fixed in the
Navashin’s solution, according to the standard method, embedded in
‘paratfin, sectioned at 10—12 pm, and stained with toluidine blue. For ino-

Table 2

Nutrient media used in experiments of P. alba direct and indirect organogenesis

Basal media ! Vitamins Hermones mg/l Morphogenetlic response
: |

MS (1962) Gamborg (Bs) 2,4—D 1.0—5.0 |Callus induction
. and proliferation

MS (1962) - Gamborg (B;) BAP 1.0—2.0 |Differentiation
IAA 0.1—0.2 |and morphogenesis
ACM * Gamborg (Bjs) - BAP 1.0—2.0 |Differentiation
IAA 0.1—0.2 |and morphogenesis
MS (1962) Gamborg (B;) IBA 0.5—1.0 |Rhizogenesis
(1/4—1/5) : |
* _ Aspen culture medium (Ahuja — 1983)

culum culture, Petri plates (6 cm) and Erlenmeyer flasks of 100 ml as
well as growth chambers were used ; the cultures were maintained under 16h
day length of white fluorescent light with illuminance of 3,500 Ix and under
temperature of 25 3°(, For acclimatisation to septical conditions, the
plants vegenerated ‘‘in vitro” conditions were transplanted into the mixture
of soil, sand and perlite (1 :1:1 v/v/v) and grown under high humidity
(95—989,) for 10—12 days.

RESULTS AND DISCUSSIONS
A) THE INITIATION OF ADVENTITIOUS BUDS FROM TOLIARY TISSUES

Segments of young leaves with or without petiole were placed on nu-
tritive media for cytodiﬁerentiation and morphogenesis inducing (Table 2).
In the first 10 days a hypertrophy of explants is noticed a$ they are easily
breaking and yellow-green in colour. After 3—4 weeks, in various areas

Plate I. — Differentiati i
. on of adventive shoots i i
it ) \ v on explants of folia
macroscopic aspect of prqhteratlve areas; b, c, d. — succeslsil\.r:,l:gge(;fo?;%%?ns ti .s;p )
offshoots differentiation pointed out histelogically. Chi g




o B = S
ate II1. — Aspects of white poplar plants regeneration by indirect organogenesis (via callus).

a, ¢ — macroscopical aspect of buds dilferentiated i i
: ¢ ] ed in the callusal tissue ; b - differentiati
meristemoid and offshoots in the callus mass; d — structure delail of foliar i)xf;lrl;:i'g:gl d

Plate II. — Direct organogenesis on foliar explant of Populus alba 1. (a, b);
Differentiation of adventive offshoots on petiole explants;
¢ — macroscopical aspects;d — histological image with presentation of incipient stages of
adventive caulinary differentiation.ﬂ
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of the foliar limb, mainly in the marginal ones, a number of light-yellow
nodules appear. After the transfer on the same nutrient medium, they
evoluate into caulinary buds from which offsprings are differentiated. They
can. be detached and transferred on special nutrient media, for rooting.
Similar phenomena were noticed in our previous experiments that had in
view the “in vitre” micromultiplication of this species. Therefore, we often
noticed that leaves that are in contact for a longer time with the nutritive
medium, rich in cytokinines, develop numerous proliferative structures.
These proved to be neoformed epiphylle buds in various areas of the foliar
hypertrophied limb.

After a number of subcultivations on the culture medium supple-
mented with a high level of e¢ytokinine (BAP), the percentage of explants
carrying epiphyll buds is higher, being in agreement with BON GA’s obser-
vations (4) ; according to him, young tissues are capable of additive orga-
nogenesis. Similar remarks were made by Fouret and collab. (7) in some
clones of Sequoia, rejuvenilized by “in vitro” cultures , where caulinary
neoformated primordia on external bud leaves were observed. 1]

The histological analysis of proliferative areas of leaf explants reveals
the origin of these adventitious buds in the subepidermal cells of young
leaves (P1. I). The

The cytological study of some foliar areas with morphogenetic capa-
city pointed out the exigtence of a process of dedifferentiation of some
cells in the foliar parenchyma, intense division and formation of merigte-
matic nodules (meristemoids) followed by intense cellular redifferentiation
and formation of some morphogenetic centers of redifferentiation. Thege
centers contain an ever greater number of new adventive buds and off-
shoots (P1. IV, a, b). Intense morphogenetic processes were also noticed
at-the level of the petiole (P1. IT ¢, d). ) \

B) NEOFORMATION OF ADVENTIVE BUDS IN THE CALLUS TISSUE

The callusal tissue was initiated on media with auxin, 2, 4-D only,
from explants of young leaves and stem axes. After 3—4 weeks callug wag
transferred on media with cytokinine (BAP) and auxin (IAA) for morpho-
genesis induction. After 3 weeks the appearance of caulinary primordia in
the callusal tissues was noticed The histological analysis of the morpho-
genetic callus revealed the presence of some meristematic centres (meriste-
moids) that evoluate into adventitions buds and further in offshoots
(PL IIX). After the neoformated offsprings detaching the rest of the explant
Were transferred on fresh media with some hormonal composition, new of-
fsprings continue to develop. 1t seems that only the first differentiated
offshoots originate from the callus cells. The other series of offshoots may"
originate both in the cells of the callus tissue or in axillary buds at the bot-
tom of the newly differentiated offshoots. This aspect requires additional
investigations to evaluate the presence of somaclonal variability.

g 4 ; tion from foliar explants. f
z .white poplar (P. alba 1..) regenera .
Plate IV. — Successive stage of white poplar ( C) MULTIPLICATION OF REGENERATED PLANTS
The adventition offshoots of about 2—3 cm in length were detached
and transferred on rooting media. For the multiplication rate increasing
part of them were segmented in minicuttings (4—6) and were again inocu-
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Lited on fresh growth media. The initial explant was maintained on the
same nutritive medium where new offshoots continued to develop. After
9__3 transfers, the explant transforms itself in a compact proliferative
tissue, with many buds of various sizes, from which' offsprings may be
detached. The multiplication rate was of about 4—15 offsprings for each
passage at every 20— 25 days. Because of the intense proliferation of the
explant, the fragmentation into 2—4 parts was necessary, each being an
additional source of offshoots. ‘

D) ROOTING

Offshoots longer than 3 em could be directly rooted in soil. Those of
gmaller dimensions (1—2 cm) were passed on specific rooting media and
later adapted to septic conditions (Pl IV).

‘The rooting percentage was higher than 95%, in both variants for
all tested clones. However, a more rapid growth rate was noticed in shoots
rooted under sterile conditions. These differences are reduced after aceli-
matisation under septic conditions. Significant differences were manifest
among clones as regards the capacity of adaptation under septic conditi-
ons. The plants adapted to greenhouse were transferred in the field for
the phenotypical analyses and biological performances testing in order
to appreciate the genetic stability.

CONCLUSIONS

1. The Populus alba L. species presents “in vitro”” high morpho-
genetic potential expressed by the regeneration of adventitious offsprings,
directly on foliar segments or indirectly (viathe callus). Thege are a premise
for a potential use of somaclonal variability in the breeding programs of
white poplar.

9. The clones of P. albe L. exhibited a differentiated morphogenetic
potential. The variations among clones are expressed in the reactivity to
the culture conditions, offshoots growth rate, multiplication rate and the
adaptation capacity.
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ULTRASTRUCTURAL PECULIARITIES
OF THE PLASTIDIAL ' SYSTEM IN VITIS VINIFERA 1.
g CELLS FROM CALLUS CULTURE

AURELIA BREZEANU

The uitrastructural heterogeneity of the plastidial system in callus culture cells, in the
stationary phase of growth, in four grape vine cultivars are discussed. The presence in
the same callus of the plastids in initial stage of differentiation as well as ameboid or cup-
shaped plastids and chloroplasts with an apparent normal structure are observed.
Plastid polymorphism appeared like a complex phenomenon which could be deter-
mined by the Dbiotic and abiotic factors. Thus, the asynchro ny of the culture which
«determines a heterogeneity of the cells type regarding differentiation stages, the rate and
intensity of the dedifferentiation and redifferentiation processes, spatial localisation of
the cell in the callus tissue, hormonal balance of the nutrient media, are put in discussion.

Despite the advances in the knowledge of the structure and func.
tion of the plastidial system their origin and development is still obscure. .
The tissue culture system has proved to be a facile tool for the studies
regarding the “ontogeny” and development of plastids to the way in
which the thylacoidal structures arise in embryonic systems and fully
totipotent cells, in different experimental conditions. There are nume-
rous studies which described the effect of some factors like growth regula- °
tors (4), (7), (8), irradiation (7), concentration of glucides (5), etc., a
plastidial system differentiation in callus culture from various plant
species.

In cells from grape vine callus culture these kinds of studies are
scarce (6), (1), (2), (3). From these instances we considered opportune
to initiate an ultrastructural study regarding - the particularities of the
plastidial system in the callus culture of some cultivars of Vitis vinifera 1.

MATERIAL AND METHODS

The biological material was represented by four Vitis vinifera L.
cultivars respectively Feteascs regali, Riesling italian, Coarna neagry
and Ananas,

The explants used for callus induction were represented by small pie-
ces of about 0.2—0.5 mm of somatic tissue excised from very young shoots
obtained by forcing in the laboratory.

Shoots were superficially sterilized by submerging in 5 g9 calcium
hypochlorite. For callus initiation explants were aseptically inoculated
on Murashige-Skoog (1962) and, Linsmaier and Skoog, basal nutritive
medium supplemented with auxins * mad-D (1 mg/l), TAA (130 mg/
1), NAA (1.0—2.0 mg/l) and cytokinins ** — BAP (0.1 mg/l) and K (0.5—
10.0 mg/1). For callus growth and maintenance in culture, variants of the

* 2/4-D-dichlorophenoxy acetic acid; IAA — Indolylacetic acid; NAA — naphthyl
acetic acid :

*% BAP - beuzylaminopurine ; K — kinetine

REV. ROUM. BIOL. — BIOL, VEGET., TOME 36, N 1 —2, P. 45 48, BUCAREST, 1991
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same basal media with hormonal modified composition were tested (1),

The incubation was made at 26--2°C and at the variations of the
luminous intensity at 2,500—3,000 1x. for. 16 hours daily.

For electronomicroscopic spudies the samples were taken 3,7, 10, 20
days after the inoculation from various parts of the callus. Specimens were
fixed in 39, glutaraldehyde solution in 0.05 M phosphate buffer at the
pH—6.8, for 3 hours, washed and included in 2.5 g 9, agar in the same
buffer, postfixed in a solution of 0s0,—29, for 4 hours at room tempera-
ture, then included in Epon resine. The ultrasections were contrasted
according to the Reynolds method and examined under 2 JEM — 7 and
Phyllips electron microscope at an acceleration voltage of 80 kV.

-

RESULTS AND DISCUSSIONS

The experiment carried out led to the remark that the plastid struc-
tural heterogeneity represents a general characteristic of the species under
study callus cells. These phenomena were evidenced under all experiment-
al conditions and appeared even in the first stages of callus initiation (P1.
I). So, in the same callus tissue the presence of proplastids as well as ame-
boid or cup-shaped plastids and chloroplasts with an apparent normal struc-
ture are observed. Plastid polymorphism in grapevine callus cells culture
appeared. like a phenomenon determined by a complex of biotic and abio-
tic factors.

A) THE INFLUENCE OF THE ABIOTIC FACTORS ON THE PLASTID HETEROGE-
NEITY IN GRAPE VINE CALLUS CULTURE

Regarding the abiotic factors we consider that the chemical com-
position of the nutritive medium, especially at hormone level, plays an
important role.

Generally, in the stationary phase of callus growth most of the cells
are of a parenchymatic nondifferentiated type, characterized by a thin

primary cell wall, little cytoplasm with a parietal disposition and a large

vacuole. The high accumulation of osmiophilic precipitate in the vacuum,
probably tanic, anthocyanic and phenolic compounds are conspicuous. Plas-
tids in various stages of differentiation represent one of the most signifi-
cant organelles of these cells. :

In our experimental conditions, media with a small level of the hor-
mones (1 mg/l—2,4—D, 0.1—0.5 mg/l—K) stimulated a chlorophyllaceous
callus development, which contained predominantly chloroplasts (P1. II,
Fig. 2). The high level of kinetine (5—10 mg/l) and NAA (1—2mg/l) favor-
ized onachlorophyllaceous callus differentiation which contained cells with
numerous amyloplasts. Elimination of hormones and sucrose concentra-
tion diminution from 30 g/l to 20—15 g/l, stimulated plastid polymor-
phism. At the same time coexist plastids with a poor lamellae system diffe-
rentiation, chloroplasts with numerous plastoglobules and chloroplasts
with 2 characteristic structure (Plate IT, Figs. 1,2,3). Increasing of the
sucrose concentration from 30 g/l to 50 g/1) stimulated the amyloplasts
differentiation (Plate II; Fig. 3). : / ;

PLATE 1.

PLATE 1

Morphoiogical aspect of the intense proliferalive grape vine callus and the ultrastructus
ral characteristics of its cells.




PLATE II.

Fig. 1 — The ultrastructural peculiarities of plastids from the achlorophyllous callus cells
(Riesling Italian cv.). Callus initiation was realised on the nutritive media with a high level of
kinetin (5—10 mg/l). The particular aspects of the thylakoidal lamellae and the abundance of

plastoglobules are noticed (10 days after inoculation) x 21.000 ;

Fig. 2 — The abundance of amyloplasts in the cells of an achlorophyllous callus (Coarnd
neagrd cv) which was initiated and subcultivated on a nutrient medium with a high level of suc-

rose (50 mg/l) (10 days after inoculation) X 25.000 ;

Fig. 3 — The ultrastructural characteristics of the chloroplast from the green part of

the callus (Riesling italian cv.) 10 days after inoculation. x 21.000; .- !
: - Fig. 4 — The morphological peculiarities of plastids in the cells of the pigmented callus
(violet colour) from Ananas cv. (10 days after inoculation). A poor differentiation of the lamellac
system and the abundance of plastoglobules are noticed. X 31.000;

PLATE II
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The space localisation of the cells in the callus tissue represents ano-
ther factor which probably determines the structural heterogeneity of plas-
tids. In the peripheral areas of the callus, elongated chloroplasts are pre-
dominant (Plate ITI, Fig. 2). In the central zone of the callus tissue,
plastids with an extremely polymorphic aspect are presented. The propla-
stids with electronodense stroma and a poor lamellae system development
as well as amyloplasts with large starch inclusions can be observed. Gene-
rally in the base of the callusin direct contact with nutritive media the
presence of the amyloplasts with large starch inclusions and a disorgani-
zed lamellae system (Plate III, Fig. 3) are observed. Our results are simi-
lar from many points of view with JASIK and HUDAK’ s studies regar-
ding plastid polymorphism in Vitis labrusca X, V. riparia tissue culture.
As an inferesting phenomenon we mention the cases in which the same
callus has various areas with different colours, namely a basal white area
in direct contact with the medium, an intermediary violet area and the
central intensely green region. We thought that the various colours
of the same callus may indicate, probably, a differentiated physiological
activity of the cells (1). The histological observations correlated with
electronomicroscopical studies support this idea. The particular aspects lof
the plastids in cells from different zones of the callus could be mainly de-
termined by two factors: a differentiated level of nutrient supply

and of light irradiation intensity in different areas of the callustissue

B) THE INFLUENCE OF SOME BIOTIC FACTORS ON THE PLASTID HETERO =
GENEITY IN GRAPE VINE CALLUS CULTURE

~_An important biotic factor which determines the ultrastructural
_peculiarities of the plastidial system in callus cells could be represented
by the culture asynchrony. This made possible that cells in different sta-
ges of cytodifferentiation to exist in the same callus tissue. Bach stage
presents its characteristic plastic types. We also suppose that plastid poly-
morphism in callus culture and the predominance in some instances of
one or other type of plastids could be determined by the rate and intensity
of the dedifferentiation and redifferentiation processes which appeared
even in the first days after inoculation. In the incipient phase of callus
initiation and growth, amyloplasts and, proplastids in different stages of
differentiation are expected to appear. When redifferentiation and some
morphogenetical processes were initiated the diversity of plastid types
was larger. In these cases many meristematic centers of proliferation (meri-
stemoids) appeared. Regularly meristemoids are surrounded by the paren-
chyma cells very rich in amyloplasts. So, in this type of morphogenetic

PLATE III.
Fig. 1 — Plastids population in the cells from the central area of an intense proliferative
callus (Riesling Italian cv.) The clectrongdense stroma and an incipient stage of membrane sys- 5

tem development as well as the presence of starch inclusions are observed (x 23.000) ;
Fig. 2 — Plastids with an apparent normal membrane system in the cells from the peri-
pheral layers of the green callus, (X 28.000) ;
Fig. 3 — Pcculiar aspect of plastids in the cells from the basal area of the callus culture.
"'(Fhe vacuolated aspect of plastids and disorganisation of the thylakoidal system are observed
X 15.000). :
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callus proplastids in various stages of differentiation as well as amylo-
plasts and chloroplasts may be present.

In our experiments the genotype influenced in some cases the plas-
tids ultrastructural peculiarities. For instance, callus initiated from soma-
tic explants of Ananas and Coarny neagri cultivars manifest a charac-
teristic violet colour in culture. In their cells plastids with a poor lamellae
system and a large accumulation of osmiophilic globules similar to chro-
moplasts are frequent (Plate 11, Fig. 4).

From the experimental results obtained in our experiments we can
draw the conclusion that ultrastructurally speaking the plastids from
the grape vine callus cells present ‘“in vitro” culture a great heterogeneity
as regards the structural peculiarities and stage of differentiation, even
if they belong to the same cultivar and are in the same growth phase of
culture. ]
~ Plastid polymorphism appeared like acomplex phenomenon which
could be determined by biotic and abiotic factors. The asynchrony of the
culture which determines a heterogeneity of the cells type regarding diffe-
rentiation stages, the rate and intensity of the dedifferentiation and redif-
ferentiation processes which appeared in the callus culture even in the

early stages of culture, spatial localisation of cells in the callus tissue, hor-

monal balance of nutrient media, all present a great importance.
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LA CENOTAXONOMIE DES PHYTOCENOSES HALOPHILES

(PUCCINELLIO-SALICORNIETEA TOPA 39) DE ROUMANIE

(1)
V. SANDA, A. POPESCU

P 1
i . . s /2 s
{:f‘](gls:a:e?:]l fait ‘lalealyse penotaxonmnnquc, aréalographique et présente la dynamique
meionA ¢ ance;d e\"oluhon de 23 associations halophiles comprises dans les alliances :
& :(ju‘(.l lii, Cyp‘cro-Spergularion, Festucion pseudovinae et Beckmannion eru-
iformis, appai (enant & Vordre Puccinellielalia Scé 40.

Juncion gerardit Wendelbg. 43

L géoxéll)r('arid des prairies ayant une humidité accentuée et une faible
Salin - u sol. Les espéces caractéristiques : Juncus gerardit, Scorzonera
parviflora, Triglochin maritima, Aster tripolium ssp. pannonticus.

1. Juncetum gerardic (Warming 1906) Nordh. 23 ; Wenzl 34

Juncus gerardit est une espéce ré ; y
pendant une bonne partie de Sﬁe(;zilszgaggugéd22;&01&‘0lle N B
e 00 ) . gétation les endroits dont
A dité est excessive. Elle forme des phytocénoses compactes autours

es marais, des étangs et des surfaces marécageuses plus ou moins salées.

L’agsociation pousse assez bien sur les sables halophiles continen-
taux et marins mais aussi sur les sols lourds, marécageux. Dans la compo-
sition de%s p}\lytocénoses de Juncus gerardi on recontre un nombre assez
grand d’especes halophiles et non halophiles. De la premicre eaJtéo“orie
nous mentionnons : Spergularia media, Crypsis aculeala, Puccinelliabdis—
tans et que’lque fois méme Suaeda maritime et Salicornia ewropaca, lorsque
les phytocenqses sont installées sur des terrains tres salés. Wi,

Les espéces non halophiles, dans la plupart pallustres et mésophiles
se trouvent' en grand nombre, distribuées particulierement a la périphérié
des phytocénoses. L’association est utilisée en tant que paturage avec un
pourcentqjge de consommation satisfaisant. Dans 1’association on mention-
ne les suivants cénotaxa inférieurs : asieretosum tripolis Vicherek 61, pucci-

’nell R 2 . . 7 RN . . 0
Sla;é(;fio(gul% ‘szosae (Vicherek 61) So6 64 et faciés avee Trifolium fragiferum

2. Caricetum divisae Slavnié 48

Carex divisa est une espéce de salaisons faibles ou modérées qui pénétre
rarement, comme individu isolé, dans les salaisons puissantes. Elle parti-
mﬁ)e da’ns la composition de plusieurs associations et forme rarement des.
ghggzc%l&s? (lianﬁ I(tasqueﬂes la plupz}rt des espéces sont mésophiles et halo-
i . alop y..e% les plus représentatives dans I'agsociation de Cari-
. visae sont: Halimione pedunculata, Spergularia media, Crypsis
aculeata, Taraxzacum bessarabicum. Y participent, en tant qu’individus
lsole-sl A’S*qae-da maritima et Salicornia europaes ce qui prouve que l'espéce
ca,ra,cn,erlsthuq supporte des concentrations plus élevées en sels, dans le
sol. T’association es répandue d’habitude dans les anciennes pra,.iries des
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riviores et dans leurs vallées affluentes, étant liée aux sols sablonneux, e
ableau 1

toujours en exces dhumiditeé.

3. Agrostio- Peucedanietum latifoline Turenski (66) 68 corr. Dobrescu
et Kovaes 72.

(est un groupe qui habite les,sols marécageux en train de salinisa-
tion, ayant un contenu de sels solubles & la surface, d’environ 150 mg %,
rapport qui augmente en fonction de la profondeur du profil de sol. Dans
de pareilles conditions, au fond de l’association Agrostetum stoloniferae
au sud de Ghicani (Plateau de Birlad) c’est Peucedanum latifolium qui
s'est développé abondamment, ce qui indique un haut degré de salaison.
Le manque d’especes halophiles au systéme radiculaire superficiel indi-
que une salinisation de profondeur mise en évidence par les halophytes
au systeme radiculaire développé verticalement.

E. Turenschi (1968) différencie dans 1’association 2 facies : avec
Cirsium canum et avec Geranium palustre.

4. Triglochineto (palustris )—Asteretum (pannonici) Sanda et Po-
pescu 79. (Syn : As. Triglochin palustris Asvadurov et al. 65 n. n.)

Llassociation végéte sur des sols humides jusqu’a fort humides pen-
dant toute 'année. Les deux espéces caractéristiques, codominantes, réus-
gissent & former des phytocénoses bien distinctes signalées par nous &
Tacul Luttl Alb (Judetul Briila) surtout dans sa partie sud-ouest, ainsi
qu'a Valea Iencii. Les espéces les plus fréquentes, rencontrées dans 1'asso-
ciation sont: Spergularia marina, Acorellus pannonicus, Puccinellia dis-
tans, Trifolium fragiferum, Suaeda maritima,. Taraxacum bessarabicum.

L'association s’interpose entre Acorelletum pannonici qui végete au
bord du lac Lutul Alb et les associations installées dans les terrains plus
hauts : Camphorosmetum annuae et Artemisielum maritimae.

5. Caricetwm distantis Rapaics 27 (Syn : Agrostio-Caricetum dislantis
(Rapaics 27) So6 30).

Préfore le méme type de sol que Vassociation Juncetum gerardii-avec
cette différence qu’elle occupe les endroits plus élévés ayant une struc-
ture plus ameublie en contribuant de la sorte A la formation et & la friche
du sol. Parmi les espéces rencontrées dans Passociation les plus fréquen-
tes sont : Triglochin palustris, Plantago maritima, Holoschoenus vulgaris,
ete. On a signalé dans 'association les sous-associations : ononetosum Diho-
ru 70, agrostetosum So6 57 et les facies avec Plantago cornuti, Juncus gerardi,
Cirsium canum Turenschi 70.

6. Carici (distantis )—Festucetum arundinaceae Rapaics 27 (Syn.:

Festucetum arundinacae (Tx. 37) Nordh. 40 maritimum Popescu et

Sanda 75).

(est une association bien répandue sur les sables maritimes de Ma-
maia et du Delta du Danube, y contribuant en grande mesure & la con-
solidation du substrat sur lequel elle se développe. Dang la structure de
Passociation on trouve un grand nombre d’espéces halophiles, parmi les-
quelles les plus fréquentes sont : Juncus acubus, J. gerardi, Carew distans,
Centaurium spicatum, Agrostis pontica, Hordeum maritimum, ele.

La structure cénotique des groupes compris dans Palliance Cypero-Spergularion Slavnié¢ 48
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Crypsis aculeata
Spergularia salina
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|
H Iz saison séche. Hspoces caractéristiques : Acorellus pannonicus, Crypsis
hw‘ Mohibie Qordve ’ A 2 l 3 4 5 6 7 aculeata, CV.oa.loj\wcw*oides, C. schoenoides, Spergularia media, S. moring
.w‘w‘ (Tableau 1n° 1).
“‘: 5 . I . 8. Spergularictum marginatae 1. Serbiinescu 65
| ]‘ ]'yplm laxmannii I 11 ‘ : ; :
1 (;';Ucfif}l)ﬁfxlillZ?,l-llfmarium I II . ] Spergularia marginata forme des phytocénoses sur des sols modé-
| Atriplex lalarica III I 2 in ; rés ou fortement'sa‘lés, humides. Les especes térophytes y sont prépon-
| Phragmiles australis § 1 I - dérantes. L’association est répandue dans toutes les salaisons chloruri-
| Scorzonera austriaca I I ques du pays et surtout dans celles de la partie d’est de la Plaine Roumaine.
i Xanthium 1 St I Dans les salaisons de Caraorman, au bord de la partie sud-ouest du village,
| g‘g;g(a,{sujuillail)sa I ; : on a identifié des cénoses de cette association (Popescu, Sanda, Doltu,
“l Bolboschoenus marilimus } } 1 5 1 I , 1980) qui réalisent un faible recouvrement du sol. Parmi les especes accom-
W TI'!'W!'}”"lfll'ﬂ.fil:f,f"_l"" I I * 1)agnat1‘ic$s les plus fideéles nous rappelons : Puccinellia limosa, Aster tri-
W f;}%:’j:;g“ﬁ"};}f;_’”’ & i 1 I polium, Suaeda maritima, Plantago maritima, Crypsis aculeala, ete.
I Tarazaqumiserotinum o I 9. Spergularietum salinae Tx. et Volk. 37
‘ A.grgpyron repens I I 1 v I 2
;“ ifﬁ”,lzg',lsmjnggfga”l I I ~ Llassociation est mentionnée dans le conspectus concernant les asso-
i galfoza ruthenica I I : ciations de Ba,na.t. et Crl§ana? dressé par P. C. Popescu (1963, pg. 810).
M Rumex stenophyllus LI _ Dans la Plaine de Briila (Sanda, Popescu, 1984) les phytocénoses
\r‘ ! Pulicaria vulgaris de Spevrgula’rm salina ont un, recouvrement Qe jusqu’a 90%, éta{lt can-
i‘ | Espéees dans un relévement: 1: Gonwvolvulus arvensis, Gagea arvensis, Holo’;(cz;m l.lmb.el[alum, tonnées au fond des n’\u(;rod.épress]ong séchdédes a .13, fin de 1’é1;é, 1a qu 1a S(’)l
| Lamium amplexicaule, Medicago lupulina, Porlulaca oleracea, Peucedanum {atz[olzufn 5 ?l RZIITllCﬂj est couvert d'une crotite évidente de sels. Parmi les accompagnatrices fré-
H“ ‘crispus, Solanum nigrum (1); 3 : Atriplea litloralis, Aeluropus lilloralis, Bidens [riparfifa, Gao” L gyentes, avec une présence significative dans les 7 relevés, nous mention-
i i . erus glomeratus, Dichostylis micheliana, Pelrosimonia trzanadr‘a, Roi ippa k_emeu, % C{l]{ v Puocinelli 10 ff s Pucoinelii sl Sy
‘H l‘ Iz;l!{zpbiu-s(f—pastoris ,Rumea: maritimus ; 5 :Lactuca serriola, Digilalis sanguinalis, Selaria viri- : nons : uccm(’, @ mosa, ster tr poLrum, uececrnetiig 1SLaANns, per
)M tsz'is, Erigeron acer, ,Plantago media, Medicago sativa, Malricaria inodora, Selaria g!auca, Lotus : gulm‘m media. ;
‘U'l J corniculatus, Kickzia elaline, Bidens tripartita; 7 : Ranunculus sceleratus, Rumex limosus, oo ; e
] e : : oo h ' 10. Crypsidetum aculeatae (Bojko 32) Topa 39
i Provenance des relévements : 1 — Spergularielum marginalae, Popefgu' et al. 84 (Juppm Mun : ‘ 7
l"]ii teniei; 2 — Spergularictum salinae, Sanda, Popescu, 84, Cimpia Briilei; 3 — C"y{’s‘de‘_”"‘l o L’espéce caractéristique est treés répandve sur les terrains salés de
e leatae, Popescu et al. 84, Cimpia Munteniei ; 4 — Heleochloélum schoen%z;lzsl,“_ﬁgfi%g;‘ ‘]"f,s*t‘céwaf . lest de la Plaine Roumaine ainsi que de 1’Oltenie (Gighera). La plupart
‘ Amplg Vel | 80 e ""é’iﬁi‘{i‘”{iﬁ,ai‘;’éﬁ“"éﬁ’dﬁﬂlnﬁ?;’ngiﬁaﬁ?‘?eS7°“_’ P’oly;)og'onelum l,'nouspe-’ - des especes qui participent & la composition des phytocéncses de Crypsis
l ?ie;si{: coPrzl;l)celslgg é)tagllfog(l)c,l’Nisipuri’le R%inéﬂiei. 5 o Wi aculeata sont obligatoirement halophiles, quelques-unes étant adaptées aux
| Nofe : Cimpia Munteniei = Plaine de Muntenia ; Gimpia Briilei = Plaine de Bréila; Nisipurile salaisons puissantes. De cette derniere catégorie nous rappelons :
1” Roméniei = Sables de Roumanie. Suaeda maritima, Salicornia euwropaea, Salsola sode, Spergularia wmedia,
M , : v M AP Puccinellia distants, ete. Les stations occupées par 'association sont cou-
il : 7. Plantaginetum schwaerzenbergianae-cornui (Borza 31 n. n.) bana vortes d’eau en excés au cours du printemps ef & la fin de 1’666 le sol pro-
i ticum Grigore 69, T1 sente une crofite épaisse de sels qui crévent & cause du manque d’humi-
1

w\i Les vhyvtocénoses de cebte association, spécifiques pour notre pays, dité. Dans les salaisons de Munteni-Buziu (départ. .d\v’Ia,lomit,;a) on a iden-
!\ QL'% tyeliog Iét Grigore (19(69 1’9'71) ét encadrées dans la variante | Ufié la sous-association erypsidetosum So6 64, facies avec Chenopodiuin
sont décrites par iSt. Lrigol v 71 Elles véeotent sur les solontchaks | glavcum Wendelbg. 50 apud So6 57 (Syn : Crypsis aculeata- Chenopodium
N‘ $oionale banaticum St. Grigore 69, T1. Hlles végetent sur les solontchaxs ¢ 1bg HOULAG poau
| tibb(“) oni, F eni et Diniagi ('interfluve Timig-Bega). L'assceiation forme Jlaucum ass. Wendelbg. 50; Chenopodietum glausi Bojko 32; COrypsis-
| e ‘Yuceni Ge ] 3 3 1 Y 1L B 80E e » el 3 : : T (i .0 e A £}
”‘ un tapis végéml généralement achevé, ayant un recouvrement engle 6t0~ Ohenopodium glaucum ass. Klika 35). .
il B ne espoces de reconnaissance Planfago : e £
“i“ 100 %, bistratifié et a.y_a.nt eomme ebp)eces de {b o—mm ssa b F’e%— Uil Heloochlogtims-schoenoidis: Topa 539
HI‘ schwarzenbergiana, Puccinellia limosa, Poa bulbosa vayr. vivnpara & . : : i
i tuca pseudoz:'ina. Par les espéces composantes association prégente une Est rencontrée fréquemment sous forme de fragments purs, s’instal-
“;i ‘ valeur fourragére limitée. . & lang dans les salaisons de prairie dans leg endroits dépressionnaires, ma,ré—
]‘ dalerow i siay e 18 Cageux, innondés au printemps et séchés vers automne. Elle est spéci-
l ‘ Cypero-Spergularion Slaymic fique pour les fonds des lacs séchés. Dans la prairie de Birlad (C. Dobrescu,
‘H? 1 Comprend des prairies halophiles cantonnées dans des microdépress:ion: 19l7_0, gg. 341) elle végote deY palrda,vecM: C’emstwm d.ub'm,omj,1 fi‘.tmg;le:w ?’.tto—
| : 72 sl ) %4 als arides pendan Talhs ergularia maring, S. medie yosurus manvmus, Aster iripolium
ﬁ\ { ot des terrains plans imbibés d’ean tout le printemps, mais arides p ] )y Spergule na, ’ s My ‘ ) P
it |
\)l
h\xl 1
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ssp. pannowicus, Puccinellia distans, Limonium gmelinii, Artemisia mari-
tima ssp. salina, Taraxacum bessarabicum, Aster sedifolins, Buplewrwm,
tenuissimum. - '

Les phytocénoses identifiées par 1. Pop (1968) de la Plaine des Crig
sont fortement rudéralisées.

12. Heleochloétum alopecuroides Rapaics 27

" Végete dans les petites dépressions la ou I’eau a constitué des étangs
au cours du printemps. Les terrains présentent un commencement de sali-
nité et ils sont dominés par Heleochloa alopecuroides qui étend ses tiges
3 1a surface du sol. On y trouve isolément des groupes de Hordeum hystrix,
ot dans les endroits ot le processus de salinité est avancé, apparait Crypsis
aculeala. Les phytocénoses de cette association sont fréquemment ren-
contrées (M. Pdun et Gh. Popescu, 1974) dans la plaine de Jiu entre Filiagi
et Ligteava, végétant souvent parmi les cultures des bineuses ou des céréa-
les dans les mémes conditions écologiques.

- 13. Acorelletum pannonici Sod 39

L association se développe sur des sols plus ou moins sablonneux,
faibles et modérés-salés, humides jusqu’a trés humides. L’espéce domi-
nante forme souvent toute seule des phytocénoses compactes. Sur les sables
de la partie de l'ile Sacalin (A. Popescu, V. Sanda, M. I. Doltu, 1980) fai-
blement et modérément salés, trés humides, Acorellus PANNONICUS POUSSS
vigoureussement, ce qui suppose qu'elle y trouve de bonnes conditions
de développement. Dans la composition des phytoeénoses on rencontre
un nombre assez grand de plantes halophiles, & savoir : Spergularia media,
Bassia sedoides, Chenopodium glawcum, Puccinellia limosa, Salicornia euro-
paea, ete.

L oft 1a concentration des sels du substrat est plus réduite, ce sonb
les espéces de la classe Bidentetea qui apparaissent dans un grand nom-
bre, et nous en mentionnons : Bidens tripartita, Ranuncuwlus sceleratus,
Bidens cernua, Polygonum hydropiper. 1 est trés intéresant de constater
3 Sacalin la présence dans ’association, quelque fois dans une agsez grande
quantité, de 1’espeéce Eleocharis parvula, plante connue seulement & Sulina.
L’installation des espéces non-halophiles,caractéristiques, a la classe Biden-
tetea, est favorisée ici par les eaux douces du bras Sfintu Gheorghe, qul
déposent d’importantes quantités d’alluvions sur les sables maritimes.

~ 14. Polypogonetum monspeliensis Morariu 57 ; Borza et Boseaiu 65

I. Morariu (1957) la déerit & Techirghiol et Constanta ol elle colo-
nise les bords des ruisseaux d’eau douce. C’est une association hygrophile,
faiblement nitrophile, avec une nuance thermophile, sous-méditéranéenne.
Dans sa structure floristique entre peu d’espéces, de point de vue écolo-

gique halophiles, supportantes ou glycophiles, qui la séparent autant des
associations arénaires que de celles halophiles proprement dites. Entre
Mamaia et Nivodari (I. Serbinescu 1970) I'association est rencontrée sous
forme de fragments, les phytocénoses étant détruites au cours des aména-
gements faits dans cette région. -

Cénotaxonomie des phytocénoses halophiles
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15. Atriplicetum hastatae-littoralis T1. Diaconescu 78

A été identifié par Florita Diaconescu (1978) dans une culture d
mais, sur dfas sols argileux-sablonneux, colluvionnaires Thumides ’et £ i\
blement salés, entre Cotnari et Ceplenita et sur les bordé des basksim’ m—
clggles de Podul Iloaiei. Les phytocénoses sont bistratifiées : dans lm le’b-
miere couche se trouvent : Atriplex littoralis, Plantago corn,ut'i S e;' 51&
rie marindg, C’g/@gdon dactylon, Matricaria chamomilla, Lepidvim;z rg dZaIa_
et dans la deuxieme, plus haute, ol participe d’une 1ixaniére codonllinlanfi
.g]tmpgew hastata, on trouve encore Sonchus arvemsis, C’henopodium (Jb.lbq‘mnL
Ch. glawcum Ch. urbicum, ete. Le degré d’achévement des phytocénoseé

est baissé, la végétati arais . ] 5 : :
56, getation paraissant dans un état de plonnier sur les
B hstii tappular g plonnier sur les

Festucion pseudovinae Sod 33

; ‘Grpupe les prairies haloxérophiles de steppe et sylvosteppe, séches
f_zmtonnnegs sur des sols peu salés et plus humides. Les especes car’a-ctérisi
tiques : Festuca pseudoving var. salina, Limonium gmelinii Lotus an, u;-
t%ssmmfwm, Plantago schwarzenbergiana, Trifolium angulatm’n T I mimqa;z:
hum , T. retusum, T. striatum, T. strictum, T. subterraneum, T,. ves.e',culosum :

16. Artemisio-Petrosimonietum triandrae Sod 27
(Syn. : As. de Petrosimonia triandra Serbiinescu 65)

.

Se développe sur des salai § S ) : : .
e s e TRl o
mi ' . > point de vue floristique, les phytocénoses d’Ar-
temisio- Petrosimonietum triandrae sont caractérisées par la prédominance
des halophy_t-'es obligatoires ou préférantes, comme : Pucc'i?nell"ia, disl‘
%’M(nga_, maritima, Limonium gmelinii, Bassia sedoides, Sperg‘uh;wm m(fg;g’
alymione verrucifer Jamphorosmn 1 Salicorni ' Isola
e ]“o):?fl(;)tg: (;gg.zphmosm.a annua, Salicornia europaea, Salsoly
Dans le bassin de Crasn: /italariu, 1976 ; :
avec des indices ph rtocéri(?ti . (le’ll. }}Lalauu,_ Spin) 1ve<gétent N o
v 68 es phy tiques élevés, hormis les especes caractéris-
tiques 2 l_’assoqlatlon, Artemisia santonicum et Petrosimonia triandra, quel-
ques différentielles régionales comme Dianthus gutiatus, Agro 1'}"1’)1;1 iri
licewm, Gamphm'osnm_ monspeliaca, qui ont mené i la d’escriptli)({n d’ulnL(;
nouvelle variante régionale, nommée avec Dianthus gutatus Vitalariu 76,

17. Artemisio-Festucetum pseudovinge (Magyar 28) Soé (33) 45

S’installe sur des sols salés )8, surto 3 zs. Lies ¢
ces acaractéristiques & l’assoiie?;’i Sf ¢, bu-lt(')’ut' e SOl('metZ'ﬁ' S eInes
o8 1 jue ation sont: Festuca pseudoving et Arte-
misia santonicum. Les accompagnatrices les plus constantes sont : Broma
hord‘e(.welus, Loa bulbosa, Scleranthus annuus, Scorzomera cana .Plaf:;tn -
";ng't"w{m, Pi’ tenwiflora, Gypsophila muralis, Trifolium p(t‘?"l)i}lO?"Ll;’I;?:; a%(f
Lng;of::; Z;{L’g«;r;eing?iz%,t.hOI)Odwl‘des7 Camphorosma annua, Polycnemum arvense,

. Dans 1’as§oeiation on a identifié les suivantes sous-associations : arte-
7)}131@'50310;% So6 T1, alopecuretosum Bodrogk. 62, festuoetosum psgu;io.vifnlae
-(Wendgllbg. 43,50) So006, 64, puccinellictosum So6 64 camphordsmetos&m
(Slavni¢ 48) So06 64, achilletosum Bodrogk. 65, pannon,icum Sod 641 I-i'mlf—
metosum Bodrogk. 62, camphorosmetosum monspeliacae So'6 45, .
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En tant que faciés on a signalé les : Lepidium ruderale V. Oprea 76 ;
Bromus hordeaceus, Poa bulbosa, Lotus angustissimum, Camphorosma anniia,
Plantago maritima, Limonium gmelinii, Artemist maritima I. Pop 69.

18, Achilleo-Festucelum pseudovinae (Magyar 28) So6 (33)45

Les plantes caractéristiques & P'agsociation sont Festuoca pseu.da-»
vina, comme espece édificatrice, et Achillea setacea et A. co}l%?qucomme
espéce indicatrice. Les espéces mésophiles et celles mésohygrophiles peu-
vent végéter aupres de celles xerophxtes, grace & la couche freathal,e qgui
se trouve & la surface. Parmi les especes les ph}s fréquent'es dans asso-
ciation et qui présentent en méme temps un role p}}ytqcenomg.ue par}ir‘-
culier, nous mentionnons : Alopecurus pratensis, Trqﬁalmm st7lz?_tum,1 3
micranthum, T. parviflorum, qui composent des fae}es qaréacteu%‘.lql;es.
La physionomie de ’agsociation est accordée par la graminee zuil 711’.15.‘,02
dense, qui lui imprime un caractere de pla.me\plus ou Moins ac ewile.
la suite du pacager intense, ces plaines passent Q tra,veys de dlver:%es P ?bgs
de rudéralisation, marquées par la présence des especes de By ?mus ‘zor-
deaceus, Polygonum aviculare, Burophorbia cyparissias, Cardaria di ELb(L,

Erodium cicutarium, Bryngium campestre, Convulvulus arvensis, Plantago
" media. ' i o

En tant que sous-agsociation, nous signalons : koelerietosum cr zsto;tqle
Sanda et Popescu 78, limonietosum So6 64, a]‘temmwtosum So6 64, ac 814 -
letosum ~S06 64, alopecuretosum pralenss So6 64, 'normale Bodr(}%'k. e
cynodontetoswm Borza. 59 ; Bodrogk. 65 (Sy}l.: Festucetum pseudovinage
eynodontetosuwm Borza 59), tramssilvanicum So6 47. i : i

Dans 1’association on signale les suivants facies: avec @uphorbz{a
cyparissias Sob 13, Hrifoliwm strictum, T. micranthum, T. parviflorum I.
Pop 63. ‘

19. Peucedano-Festucelwm pseudovinae ’(Bapaics 27) I. Pop 68
(Syn. : Peucedano-Asteretum punciatv (Rapaics 27) Soo 47).

Rlle est caractéristique aux sols faiblement salés. Aupres les deux
espoces codominantes—Festuca pseudoving et Peucedanum o%wmcflew
se mettent en évidence : Poa pratensis, _Carew praecoz, Pozﬁgmt@Aa ar g_en—
tea, Achillea collina, Buplewrumn tenuissimum, Aster linosyris, A. sedifo-
lus, Scorzonera cana, ete. : e

Dans 'association on signale les suivantes sous—a-ssocmtu.)ns,f aﬁo-
pecuretosum pratensis Grigore 71, festucetosum pseudamnael Gmgmse (1Z
asterctosum punclati (1. Serbdnescu 6{’)) Sanda, Popescu, Do t;l,iSO (Syn. :
As. de Aster punctatus Serbdnescu 63) Jfestucetosum su}catag SJO yo.n; aip.
S06 57, nardetosum striciae Kovacs 6§ mesophtlum Kovacs 68(Syn. : Hestu-
cetum pseudovinae mesophilum Kovacs 65).

Beckmannion eruciformis S006 33

Talliance réunit les associations de plaines mésohygrophiles des bour-
biers faiblement salés et temporairement embourbés.

Tes espéces caractéristiques : Beckmannia eruciformis, Glyceria fluttans,

Ranunculus lateriflorus, Rorippa sylvestris ssp. kernert, Bumew stenophyl-
lus. !
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20. Agrosiio-Alopecuretum praiensis Soé (33)47T B
(Syn. : Alopecureto-Rorippetum kerneri (So6 33)I. Pop 68)

Compose des prés mésophiles sur des terrains humides maréeageuy
étant constitués des graminées de haute taille comme Alopecurus pratewis,
Agrostis stolonifera, Poa pratensis, Beckmannie eruciformis. Parmiles autreg
especes qui l'accompagnent sur les terrains salés de Salonta (Départ. de
Bihor) (1. Pop 1959) nous rappelons : Carex parecox, C. caryophyllea, Eleo-
charis palustris, Trifolium repens, Lotus corniculaius, Rorippa sylvestris
ssp. kernert, Lysimachio nummularia, Meniha pulegium, Veronica arvensis,
Plantago lanceolata. 1 ’association represénte une phasge de transition entre
Alopecuretum pratensis et Agrostio- Beckmannietum. -

21, Agrostio-Eleochariti- Alopecuretum geniculati (Magyar 28) Soo 39

(Syn. : Heleocharis palustris-Alopecurus geniculaius So6 40)

Les espéces caractéristiques de 1'association, Eleocharis palusiris
et Alopecurus geniculatus se trouvent en différentes proportions; d’habi-
tude y prédomine Hleocharis palustris. Un role phytocénotigue est détenu
aussi par Glyceria fluitans, Cerastium dubivum, Callitriche polymorpha, Ra-
nunculus aquatilis, . lateriflorus, Rorippa sylvestris ssp. kernert, Lysimachio
nummularia, Gratiola officinalis, Veronica scutellate, Mentha pulegium,
En tant qu’infracénotaxa deux sous-associations sont indiquées dans la
végétation de la Roumanie : alopecuretosum So6 57 et eleochareiosum S06 57
(Syn. : Heleocharidetum palustris Rapaics 27). '

22. Agrostio- Beckmannietum (Rapaics 16) Sod 33
(Syn. : Oenanthe stlaifolia- Beckmannia ass. Slavnié 48)

L’association végdte sur les marécages plus ou moins salés, tempo-
rairement embourbés et chaussés & la suite du pacage. Les espéces édifi-
catrices Agrostis stolonifera et Beckmannia eruciformis sont fréquemment
accompagnées de: Eleocharis palustris, Alisma lanceolatum, Trifolium
fragiferum, Oenanthe aquatica, Teucrium scordium, Galium palusire, ete.

Selon le degré de concentration des sels du substrat, les' deux espe-
ces caractéristiques peuvent dominer successivement. :

La sous-association deckmannielosum Sod 64 est répandue dans la
Plaine de Munténie, dans les prés des rivieres Neajlov, Sirata, Ialomita,
etc. Elle peut apparaitre aussi & lintérieur de la forét de Quercus robur,
cantonnée en microdépressions ou l’eau reste pendant l’entiére période
de la saison de végétation.

La sous-association agrosielosum Sanda, Popescu, Doltu 80 carac-
térise les terrains humides, moins salés, ofl Iespece dominante Agrostis
stolonifera pousse en masse. Les espéces Ocnanthe silaifolia, DBolboschoenus
maritimus, Carex melanostachya ndiquent un haut degré d’hmuidité
du sol au cours de ’année toute entiére et une salaison réduite, au moing
dans ia partie supérieure du sol, En profondeur, le sol contient de grandes
quantités de sels qui favorisent le développement d’especes halophiles
comme par exemple: Asler tripoliwm, Laimonium gmelinii ete. ;

On mentionne aussi dans ’association les suivantes sous-associa-
tions : alopecuretosum Bodrogk. 65 (Syn. : alopecureiosum pratensis Gri-
gore 71), trifolictosum fragifert (Ubrizsy 48) Bodrogk. 65 (Syn.: trifolic-

dosum fragifert Grigore T1), rorippetosum kerneri Grigore 71.
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23. Trifolietum angulati I. Serbianescu 65

L’association apparait sur les salaisos faibles, humides, en formant
souvent dans les prairies larges d’importants paturages des espéces méso-
philes, halophiles et héllophiles. Les sols sont en général alluviaux ou maré-
cageaux faiblement salés. T/association abrite aussi certaines espéces
méditérranéennes, comme : Trifolium resupinatum, Medicago arabica,
Trifolium michelianum, Zingeria pisidica (espéce caractéristique pour le
podzol de dépression). Zingeria pisidica indique certaines conditions de
rapprochement entre les salaisons et les podzols de dépression, ol cohabi-
tent quelquefois les phytocénoses de association Agrostio- Beckmanietum.
I’agsociation présente une grande valeur fourrageére.
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COENOTAXONOMY OF CORNFIELD-PLANT VEGETATION
(CLASS SECALIETEA BR.—BL. 31 EMEND. 51)
IN ROMANTIA !

A. POPESCU, V. SANDA

The paper analyses the cornfield-plant phytocoenoses signaled in Romania so far, As
the agrotechnical works always more complicated administered on these cultupes
greatly influence their structure, there appears an accentuated diminution of the com-
ponent number of species or even of the characteristic ones.

On the basis of comparative studies of annotation, a uniform treating of all groups sig-

“naled in our country was succeeded and there were many synonymies or coenotaxong-
. mical reinstatements made. :

~ Class Secalietea Br.—Bl. 31 emend. 51is grouping the antropophiloug
nitrophilous associations, varviated as aspect, floristic composition and
phytocoenotic structure but unitary considering a group of characteristic
species by most similar ecototypes achieved in crops, stubble fields, plou-
ghed fields, fallow grounds there where they develop owing to the ori-
gin character of these associations “created by man” (Ana Paucd, 1941).
The associations are spread in the whole Europe but mostly they do not
get to fully recover because of the agrotechnical works applied on these
culbures ; thus, the phytocoenoses are hardly outlined by the scarce presence
of some or other characteristic species. The associations generally include
therophyte species to which the hemicryptophytic and geophyte species
different in number from one phytocoenosis to another are added.
Recognition species : Adonis aestivalis, Agrostemma githago, Ajuga
chamaepitys, Allium atropurpureum, A. vineale, Anagallis arvensis, Anlhe-
mis cotula, Apera spica-venti, Aphanes arvensis, Arabidopsis thaliana, Bro-
mus secalinus, Bifora radians, Camelina microcarpa, Turgenia latifolia,
Caucalis platycarpa, Centaurea cyanus, Consolida regalis, C. orientalis, Digi-
taria ischaemum, Bragrostis cilianensis, Buphorbia exigua, . helioscopia,
Fumaria vaillantii, Gagea arvensis, Galeopsis ladanum, Galium tricornutum,
Heliotropium europaeum, Kickzia elatine, Lathyrus aphaca, L. tuberosus,
Lepidium perfoliatum, Linaric arvensis, Lamium purpureum, Melampy-
rum arvense, Myagrum perfoliatum, Neslia paniculata, Nigella arvensis, Or-
nithogalum pyramadale, Papaver rhoeas, Ranunculus arvenis, Rubus caesius,
Raphanus raphanistrum, Rumex acetosella, Setaria glauca, S. viridis, Sina-
pis arvensis, Scleranthus annuus, Stachys annuua, Thlaspi arvense,Torilis
arvensis, Vaccaria pyramidata, Veronica hederifolia, V. opaca, V. polila,
V. triphyllos, Vicia angustifolia, V. hirsuta, V. pannonica, V. siriata, V.
villosa, Viola arvensis.

APERETALIAR. et J. Tx. 60 (Syn.: Aperion spicae-venti
So6 50, Oberd. 57). :

Characteristic species : Apera spica-venti, Scleranthus annuus, Aphanes
arvensis, Vicia tetrasperma, Rumew acetosella, Spergula arvensis, Rapha-
nwus raphanistrum, Trifolium arvense, Anthemis arvensis.
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Aphanion J. et R. Tx. 60

Characteristic species : Cirsium arvense, Aphanes arvensis, Veronica arven-
sis, Arenaria serpyllifolia, Mpyosotis arvensis, Papaver dubiwm, Anagal-
lis arvensis, Malricaria perforata, Chamomilla recutita.

1. Aphani- Matricarietum chamomillae Tx. 37 corr. So6 60
" (Syn. : Matricarietum chamomillae Tx. 37 em. Pass. 57 s. L.)

In Muntenia Plain, the association is spread around the hollows and
microdepressions, on podsol grounds, temporary marshed by waters that
come from the precipitations in spring time. It is an association that
makes the transition towards the proper cornfield-plant vegetation. The
* characteristic species, Aphanes arvensis, grows abundantly covering al-
most completely appreciable surfaces. The Aphanes arvensis phytocoeno-
ses with Chamomilla recutila are circularly disposed forming the external
border of the associations belonging to the class Isoéto- Nanojuncetea that
vegetates in the fallows of the Romanian Plain. There is a rather limit-
ed number of species that takes part in this association from which we,
mention : Scleranthus annuus, Gypsophila muralis, Anthemis arvensis,
Filago arvensis, ete.

2. Sclerantho- Trifolietum arvensis Morariu 43

The association is characteristic for the agricultural lands, growing
especially in the places where cereals are cultivated as well as on the fallow
grounds and the edge of the ploughed field. The plants with in these phy-
tocoenoses are totally annual, the perennial ones beingnot capable of fix-
ing beeause of the agricultural works. On the lands left uncultivated the
vegetation evolves towards the installing of the associations specific to
the Chenopodietea class. :

 The phytocoenoses of this association are frequent both on forest
brown-reddish soils and on chernozems. Along the Scleranthus annuus and
Trifoliwm arvense which are codominant species and edifying for the asso-
ciation there may be also found : Cenlaurea cyanus, Viola arvensis, Filago
arvensis, Cirsium arvense, Consolida regalis, Gypsophila muralis, Anthe-
mis arvensis, Polygonum aviculare, Brassica nigra ete.

3. Dauco-Salvietum wverticillatae  Soran 62

(Syn. : As. Salvie vertigillala-Davcus carola Soran 62)
The association may be found on fallow grounds, developing on brown-
reddish soils, strongly podsoled. The recognition species are: Salvia
verticillate, Daucus carcta and Lepidium campestre and as local recognition
species for the Apuseni Mountains is Sanrguisorba minor ssp. muricata.

Awmong the other accompanying species with abundance-dominance
indexes: we may also remind : Echium vulgare, Rumex acetosclla, Scleran-
thus annuus, Vicia angustifolia, Plantago lanceolala, Setaria pumila, eic-
The presence of numerous perennial plants within the association indica-
tes the tendency of evolution and replacement of it with lawn associations .
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4. Hchio- Rumicetum acetosellge Soran 62
(Syn.: As. Rumewx acelosella- Echium vulgare Soran 62 ; As. de Ru-
mex  acetosella 1. Serbéinescu 64). ‘

The association Echio- Rumicetum acetosellae veplaces the  Seloran-
tho- Trifolietum arvensis Morariu 43 association in the mountains, that
was signaled out in plain regions. It usually forms after cereal Gu’lture'sb
especially spring wheat culture on soils that remain in a fallow ‘Troun(i
state. Th_e soil is usually the culture podsol or the light grey dee;radi%o‘ one
with a rich skeleton content. The recognition species of fheﬁ;ssokdiatioﬁwith
great dominance and abundance are : Rumex acetosella and Echium yyl-
gg&f’g.‘Amorlg the species of local recognition and differentiation we reming :
Verowica Q}‘f’l@‘l?l(bl‘l&, Chrysanthemum leucanthemum and Silene gallica. In.
some conscriptions there appears a facies with Hchium vulgare that is met,
on soils poorer in skeleton, with a small quantity of humus cultivated be-
fore with potatoes. ' :

The analysis of the floristic composition of the association draws the
attention on the numerous presence of some species like Agrostis capillaris
and ‘Tf'efolmm repens. This testifies the short time the association occupies
maximum two years; it constitutes a passing stage towards the natumi
hayfields populated by Agrostis capillaris.

5. Vicietum tetraspermae Krusemann et Vlieger 39

~ The association is quoted in our botanical literature in Moldovia
(N. Barabag, 1978 ; D. Mititelu and Gh. Vitalariu, 1967 ; D. Mititelu et al.
19695 1. Mititelu and N. Barabag, 1978). The phytocoenosis belonging
to this association may be met especially in cereal cultures on forest soils.
It comprises a great number of plants (41 species, N. Barabas, 1978) among
which the dominant species is sometimes distinguished by an excessiveﬁ
great density in which case the crop being compromised it must be moved
a_n.(l a(h_ninistered as fodder. With great constancy within the associa-
tion the following are registered : Bromus secalinus, Anagallis arvensis
Lathyrus tuberosus, Veronica arvensis, Vicia villosa, Apera spica-venti Avena
Sfatua, Centaurea cyanus. ;

6. Spergulo-Aperetum spicae-venti Sod (53) 62

s Frequent on the sandy soils in cereal cultures (wheat, rye, barley)
(brlka-Smlheldgr—Blnder, 1976). 1t is also cited in our papers but conserip-
tions are not given (Gh. Popeseu, 1975 ; T. Serbinescu, 1957).

7. Setario-Digitatrietum Felfoldy 42 emend. Sod 61

It is frequent especially in the corn cultures and on vine plantati-
ons where Setaria pumila and Digilaria sanguinalis as characteristic and
ed}fylng species of the association are more frequently accompanied by
Hibiscus trionum, Portulaca oleracea, Amaranthus albus, A. retroflexus,
Polygonum aviculare, Convolvulus arvensis, Sinapis arvensis, Chondrilla
Juncea, - Xanthium strumarium, Bwphorbia virgata, Rubus caesius, Hchi-
nochlod crus-galliy, Amaranthus blitoides (Corn cultures, Milddieni, Depart-
ment Teleorman, V. Sanda, A. Popescu, 1987, inedited). '
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LOLIO-LINETALIA J. et R. Tx. 61
TLolio remotae-Linion Tx. 50

Characteristic species for the order and alliance : Camelina alyssum,
Cuscuta epilinum, Eruce sativa, Galium spurium, Lolium remotum, L.
temulentum. :

8. Polygono lapathifoliae-Linetum (Denissow 30) Tx. 50

The association is signaled out in our works by N. Barabag (1978)

in the Tazldu basin and is characteristic for the flax cultures. It has in
its composition besides the dominant species Polygonum lapathifolium
and Lolwum remotum some extremely injurious plants such as Cuscuta epi-
tinum which form circular places large enough in the flax cultures and
which together with Spergula arvensis, Anagallis arvensis, Brassica: nigra,
Cirsium arvense, Lathyrus tuberosus, contribute to the degradation of flax
cultures. : -
. The association is rich in Burasiatic species having a substantial
fund of cosmopolitan and submediteranean species. Tt generally comprises
therophyte species and is rather persistent owing to the agrotechnical works
of soil preparation and maintenance of the cultures when they arelow as
qualitative level.

SECALIETALIA Br.—Bl 31 emend. J. et R. Tx. 60 ex
Lohm. 62

Triticion sativae Krusem. et Vlieg. 39

Recognition species : Ranunculus arvensis, Chamomilla recutite,  Vicia
tetrasperma. i
9. Ranunculetum arvensis Pass. 64

It forms phytocoenoses on the edge of the cultures or in small hollows
where the culture species has disappeared because of the water stoppage
during spring time. Among the most frequent accompanying species ‘of
the association me may remind : Sinapis arvensis, Cardaria draba, Lathy-
rus tuberosus, Vicia striata, Nigella arvensis, Papaver dubium, Caucalis platy-
carpos, Comvolvulus arvensis, Polygonum aviculare, Chondrilla Jjuncea, Bil-
derdylkia convolvulus. St. Grigore (1971) signas out two subassociations
within this association : ranunculetosum arvensis and ranunculetosum sar-
doi.

Caucalidion platycarpos Tx. 50 corr. So6 71

Recognition species : Asperula arvensis, Caucalis platycarpos, Con-
ringia orientalis, Legousia speculum-veneris, Scandiz pecten-veneris, Torilis
arvensis. 4

10. Caucalidi-Adonietum Tx. 50

The Caucalis platycarpos and Adonis aestivalis phytocoenoses deve-
lop especially on wheat cultivated soils, rich in calearous stone and strong-
ly sun-lit. The most frequent species within the association are: Con-

ot
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s‘o'l.?d(: regalis, Bilderdykia convolvulus, Camelina microcarpa,  Buphorpia
xirga cflt,, enlaureq gyanus and other species growing in cornfields largely
Spread m the agricultural cultures, it

11 As. Lathypyg aphaca—Lathg)rug tuberosus (Kuhn 37) Tx. 50

i prefers moigt Soils, rich in nutritive substances, the two Lathypy
species taking part rathey actively in nitrogen fixing in the substrate \v]{ezfs
it develqps. The association vegeﬁa,tes on rather restricted surfaces. Amoés
the species more fr‘equently met within the association we may remindtf
CO’WO@HZHS arvensis, Centaupeq, cyanus, Anthemis austriaca b()lphiﬂxiu :
consolida, Bilderdykia convolvulus and other. , g

12. Consolido-Polygonetum convolonlus (Morariu 43) Morariu g7
(Syn. : Biforo-Vicietum Pannonicae A. Nyar. et al. 69 ; As. Caucalis

Lappula, Morariu 43 ; Bilderdylio-Concolvuletum arvensis Fl. Diaconescy
(85 Fagopyro convolvulus-Convolvuletum arvensis Burduja et Fl. Diaco-
nescu 76 ; As. S'z,nap'Lg arvensis- Bifora radians (Morariu 43) S06 47 ; Borza
et Bogeaiu 65 ; Adonieto-Delpinietum consolidae banaticum Borza, 62 - Cau-
calidi(lappulae ) — Setarietum (Klika 35) So6 64 p. D Adom'eto—D%l}jhj—
nietum consolidue transsilvanicum Borza 59 5 Setaria glauca—Stacln/s annua
ass. Felfoldy 42 ; Camelina microcarpa-Euphorbia falcata ass. Tx. 50). Asso-
clation prevalent in wheat, stubble and fallow ground cultures 1—2 vears
old where Consolida regalis and Bilderdykia convolvulus are frequently
accompanied by Adonis aestivalis, Papaver rhoeas, Capsela bursa-pasto-
ris, Caucalis platycarpos, Setaria pumila, Stachys annua, Hibiscus trio-
num, Lathyrus tuberosus, Sinapis arvensis and other. It develops on levi
gated chernozems. ’ j

As Infracoenotaxons we remind : polygonetosum convolvuli Todor
et al. 71, lathyretosum hirsutae Todor et al. 71, salvietosum reflexqe (Vita-
lz}}'lu et Leucov 71) Popescu, Sanda, Doltu 83 (Syn. : As. de Salvia reflexa
Vitalariu et Leucov 71), variant thymelaeetosum Borza, 59 and tacies Sina-
pis arvensis and Cirsium arvense Grigore 68.

13. Trifolio (arvensi J)—Legousietum speculi veneris Spiridon 70.

1t inst.alls on grounds with weak acid reaction in wheat rye cultu-
res. The majority of species that are comprised in the phvtocoéndses com-
position are annual and autumn annual, i

The association is described in the agricultural cultures around Bucha.-
rest on the levigated chernozems. Although appropriated to the Sclerant-
hus annwus-Legousia speculum veneris (Br.—Bl. 15) Tx. 49 and Selerant-
has annwus- Trifolivm arvense Morariu 43 association, by its component
species, the association described by Lueretia Spiridon (1970) affiliates
to the Caucalidion platycarpos alliance and to the Aphanion one as the
two mentioned above.

& 3 2o n,‘ ,./ o ~NA . .
4. Matricarietum inodorae Cirtu 7L = Matricarietum perforatae nom:
nov. 3 :

7 Tt occupies grounds slightly uneven Where, as aresult of water marsh,
a good part of the cultivated plants has disappeared and Matricaria per-
Jorata has installed. The association occupies considerable surfaces in the

e I
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Muntenia Plain in the area of forest brown-reddish soils, North-Western
Bucharest (Bildana-R#cari), where it suffocates the cultures poorly main-
tained. It also installs on grounds poorly dug generally along the collect-
ing channels of waters in this area with lots of hollows.

Within the association there appear subhygrophilous species such
as : Ranunculus repens, Lythrum hyssopifolia, Ranunculus lateriflorus, most
of the species are mesophyll, frequently spread in the cereal cultures.

15. Adonieto (flammeae ) —Valerianelletum lasiocarpae (Morariu 59)

Popescu, Sanda, Doltu 83 (= As. Adonis flammea— Valerianella
eriocarpa Morariu 59). Nk

It is a synantherous association, rich in thermophilous elements,
quartered on fallow grounds and in young curtains of protection some-
times on fields or stubble fields. Among the thermophilous elements most
important part is played by : Adonis flawmmea, Scandix pecten-veneris,
Glaucium corniculatum, Valerianella lasiocarpa, Androsace maxima, Althaea
hirsuta. :

16. As. Delphinium orientalis-Vicia striate (Slavni¢ 44) So6 47

(Syn. : Consolido orientali-Stachyetum annuae (So6 47) Timar 57;
Stachyeto-Setarietum viridis Ujv. 54 ; Vicio(striatae )- Anthemitetum aus-
triacae Spiridon- 70). :

It is the most spread association within the cereal cultures known
under several denominations : Anthemas ausiriaca-Consolida orienialis ass.
Slavnic 44, Consolida orientalis-Vicia striate So6 47, Vicio (striatae )- Anihie-
matelum austriacae Spiridon 70, and others. - OBLE 3

The association is rich in species as a result of the fact that it deve-
lops on moist soils, rich in nutritive substances. The characteristic spe-
cies of the association are: Consolida orientalis, Vicia siriata, Awnthemis
austriaca but Vicia angustifolia, V. sativa, Centaurea cyanus, ete., ave ire-
quently met. 1t is spread both on brown reddish forest soils and on cher-
nozems along the whole Danube Plain. It is frequent in wheat cultures
causing damages especially in the case of a cultivation for several years
with the same cultures.

As infracoenotaxons we remind : subass. biforetosum radiantis Vita-
lariu 74 and the facies with : Vicia villosa, Cirsium arvense, Aristolochia
clematlitis, Rubus caesius Spiridon 70, Ranunculus arvensis, Veronica hede-
rifolia, Stachys annua, Vicia striata, V. hirsuta St. Grigore 68.

17. Kickaxieto- Scutellarietum hastifoliae Paucs 41

(Syn. : As. Kickxia elatine-Scutellaria hastifolia Pauci 41 ; Kickxie-
tum elatinae (Borza et Bosaciu 65 n.n. sub Linarie elatine Burduja et al.
71). This association was signaled out by Ana Paucd (1941) in Codru-Moma
Mountains and has diagnosis species as Erigeron canadensis, Scutellaria
hastifolia, Kickatia elatine, Setaria pumila. 1t is very much similar to Kick-
wio-Aperetum Oberd. 57. It vegetates on stubble fields, on clayey soils,
poor, formed in quartz terrace broken stones.

18. Lathyro aphacae-Aperetwm I'x. et Rochow 50

The asscciation was identified by D. Mititelu and the collaborators
(1986) in the wheat cultures in Preluca Veche and Razoare (Maramures

¢
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district) where the two codomiﬁa,nts Lathyrus aphaca and Aperq Spica-

venlr are more frequently accompanied by Lathyrus tuberosus, Sehergy-

dia arvensis, Anthemis ar X ) ; ;
: Wil arvensis, Bifora radians, Fila Y s, G
818 ladanum, ete. ‘ i e seenns, GRS

19. Lathyro-Avenetum fotuge Pass. 75

Itl Veg%affs on the oat and rye cultures of Fritdutii Vechi and Taslovyy
;7:) ;;r? athy ugl z‘-uberozzzis and Avena fatua are accompanied by Tripley.
ermum tnodorum onis aestivalis, Bi ‘adi 0PSis -
; . ; tfora radians, Gal )
Stachys annua, ete. i (e o ladanum,
e lelf.ol10—Med_icaginion sativae Baldzs 44 emend. Soé 59
x ecognition species : Cuscuia campestris, C. trifolii, Helminthia echioi-
es, Lolium multiflorum, Orobanche lutea, O. minor.

20. Aristolochio-Convolvuletum arvensis Ubrizsy 67
(Syn. : Setario-Aristolochietum clematitis . Diaconescu 78).

The association was identified by Gh. Vitalariu (1974) in our coun-
try on fallow grounds, stubble fields, unworked vines and on slo e cherno
zems. The characteristic and useful species to the association a]?r'e : Am’s_
tolochia clematitis and Comvolvulus arvensis. Tt is frequently accom aniec:i
by : Fumaria schleicheri, Sinapis arvensis, Hibisous trionum, Bildelz‘dykm

convolvulus, Solanum nigrum, Senecio . )
- . / c10 vernalis, Sonchus arvensis 7
media, Thlaspt arvense, ete. ’ e

21.5flantagini lanceolatae- Medicaginetum (Balazs 44) S06 et Timar

The weeds of Plantago lanceolata veoetate in weeded out yell
ver lucerpe areas, on humid phreatic soi%s and were signalg(ti )0?1111;0;1\; ((})131:
c?untl'y in the Timiy—Bega — interstream (S. Gtrigore, 1968) and in
Transylvania (Siritel—Chirales—Lechinja (Att Szabo, 1971) @

St. Grigore (1968) signals out the facies with - Verbena officinalis
Erophila verna and Tarazacum officinale. ’

22. Bromo japonico- Aristolochietum clematitis Ubrizsy 64
Is characteristic for the cultivated lands with an additi i
i (¢ > : § ition of humi-
dity during the dry season. Aristolochia clematitis, by its underground Sy s-
tem offers resistance to the works of maintainance of cultures protecting
th.(la new individuals in the rhizomes that are tixed at high depth in the
soil. '

Within these phytocoenoses there are numerous speci ing i
iy WL ph , ' pecies growing. in
cornfields that participate such as : Setaria pumila, Eragrostis %iliane%s-is
L. minor, Echinochloa crus-gallt, Digitaria sanguinalis, Portulaca olera.
cea, Sonchus oleraceus, Abutilon theophrasti, Hibiscus trionum and others.

The association is signaled out by Cl. Hor 1975) i
oo _ Y reanu (1975) in Dobrudgea the

ERAGROSTETALIA J. Tx. 61 emend, Soé 68

gyn. : Amarantho-Chenopodion Morariu 43) ;
b comprises associations of waste lands, frequently dug and -
Rl y irequently dug a,n(; veget

S, 3154
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Consolido-Eragrostion pooidis Soé et Timéar 57
Recognition species for Consolido-Eragrostion pooidis So6 et Timéar 57 and
Tribulo-Eragrostion pooidis So6 et Timar 57 are : Bifora radians, Conso-
lida orientalis, Eragrostis cilianensis, E. minor, Hibiscus trionum, Orobamn-
che cumana, Panicum capillare, Papaver hybridum, Stachys annua, Tra-
gus racemosus, Tribulus terrestris.

23. Amarantho-Chenopodietum albi (Morariu 43) Soo (47)57

(Syn. : Amaranthus albus-Eragrostis poaeoides ass. Morariu 43 ; Galin-
sogelo- Portulacetum tramssilvanicum Borza 59 ; Galinsogeto-Portulacetum
valachicum. Borza 66 n. n.). %

Spread at the edge of cultures and especially at the edge of the gar-
dens where the soil is rich in nitrogenous substances, the association is
habitual for all the provinces in the country. In its phytocoenosis there
is a great number of plants growing in cornfields that take part such as
Amaranthus albus, A. blitoides, A. hybridus, Hibiscus trionum, which may
become codominants within the association. ;

As subassociations the following are signaled out: eragrosietosum
Bodrogk. 55, wanthielosum italict Burduja et Horeanu 76, digitarietosum
S06 61, amaranthelosum albi (Morarin 43) Spiridon 70 (Syn. : As. Ama-
ranthus albus-Eragrostis poacoides Morariu 43), amaranthetosum hybride
Morariu 43, amaranthelosum blitoidis Spiridon 70 (Syn.: Portulaco-Ama-
ranthetum blitoidis Mititelu® 72), malvelosum stlvestre Szab6 71, dobrogicum
Dihoru (69)70, graminetosum Slonovschi 77, euphorbietosum maculalae
Vitalariu 78, panicetosum capillarts (Mititelu et Stefan 88) comb. nova
(Syn. : Eragrostio(poaeoidis ) Panicetum caprllaris Mititelu et Stefan 88).

The variant with Solanum triflorum Burduja et al. 71 and the facies
with Amaranthus crispus Ubrizsy 49,50 are also signaled out.

24. Heliotropio-Cynanchetum acuty Mititelu 71

~ Is described by D. Mititelu (1971) in vines and corn cultures and
has the following recognition species : Cynanchum acutum and Helioiro-
DI U0 DACUIN. '

Tribulo-Eragrostion pooidis Soé et Timar 57

25. Vieto-Eragrostietum pooidis Timar (53)57 3
The recognition and characteristic species of the association Eragrostis

- manor, Vicia villosa and Vicia hirsuta are rather spread in the wheat, bar-
ley cultures, at the edge of the fields or on the lands that had been water-

ed during spring. It also may be found around the hallows occupying their

"highest area where water has subsided as farback as during spring time.
These species take part in the association': Verontca triphyllos, Lamium
“amplexicaule, Descurarnia sophia, Digitairia sanguinalis, and others.

" In the microdepressions in Sdbdreni-Récariarea (Western Bucharest),
the higher humidity of their central part allows the abundant installing
of the species Juncus bufonius, stage known in literature as the junceto-
sum bufonit Timar (55)57 subassociation.

26. Digitario-Portulacetum  (Felfoldy 42) Timdr et Bodrogk. (53)55
(Syn. : Convolvuleto-Portulacetum Ubrizsy 49, 50 p. p.).

It is an association of loose, sandy lands developing in the weeder out

cultures weakly maintained.The most frequently met species in the compo-
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sitio. is are : I s mi

. giziquytgcoeposw are : By agrosies minor, Convolvulus arvensis, Hipjs-
bop Ei Ui letaém pumila, S. viridis, ete. The greatest part of the Spe-
Ohondritly § 3%3? ontly )a f%\ﬁ perennial( Cirsium arvense,Convolvulus arvensis

) @, ete.). L1he amaranthetoswim crispi Grigore 6
Mg Ll ar /605 $pr Grigore 68 subaggg.
Urtiajct(;xmqfr andothe facies with Hibiscus trionum, Datura stramonium and
¢ns Uprea 76 are described within the association.

(2; ; szjco-Emgrsm'etum pooidis S06 et Timar (51)57

. yD. : Amarantho-Chenopodietum albi hibiscetosum trionii Sviri

’57 8), Tﬁz. ‘Ingézdﬁcuwfzﬂqagzgumal@s—ﬁ}mgrqstz’s meégastachya (Felfoldy 41‘32) (%.‘(;2

el culturs of Haibiseus trionum with Eragrostis minor vegetate in weed-

T, ;{S onf clayey—saqcly soils often with holes: Anong the fre-

P Solal;z ¥ les of the assoclation we may remind : Amaranthus retro-

[om :) o ;:Lz %ng‘@m, Echmoq?ﬂoa crus-gallt, Digitaria sanguinalis, Crr-

.o ), Gatwnsoga parviflora, Papaver rhoeas, Anthemis arvensis
@ Stramonvum, Amaranthus hybridus, Stellaria media, ete. ,

i& Vicro- Polygonetumn arenarii Timar (53)57

e ”t? Yﬁ%itsiffzv %1;0%1621 e%lge of cultures, sometimes inserted among Dasy-

; : etermined by some Romanian authors (M. Piun
ng 131011.1 70) to consider the tens of hectares invaded by Vicia cracca as 2 facies
o Sg)z)llll%ht_oEgléeéggove Isnentloned association. 1t preferslands with South-
favé) i 1 or :Outh—Western exhibition, more or less dry which
ik § B(J mstalling of some elements with a more xerophilous charac-
. O(I)p. ] esidgs‘ Vwm' 77»@7'8@0&(, V. villosa and FPolggonum arenarium we
nayy a:\‘o meet : A?"abz.aopsw thaliana, Arabis auriculata, Portulaca ole-
racea, tiragrosiis minor, Agrostemme githago, ete. 7 A

29. Tribulo-Tragetum So6 et Timar 54

: Both characteristic species are adapted to higher conditions of tem-
perature an:i inereased nminosity. The association installs on sandy, little
worked lands, on higher terraces or commons and less on agricultura,l’ soils
In corn, sunflower, vine cultures. The more often met species within thé

association are: Digitaria sangwinali ) ;
> : imalis,d Heliotropium europaew !
pumila, Convolvulus arvensis, ete. . e

30. Amaranthetum deflexi St. Grigore 68

It installs on waste and ruderal lands especiall intravi
surfaces with more or less sandy dry and sunnl;r soilsy. (leéigatjﬁilarﬁ%];:
frequent Species of the association we may remind : Amaranthus crispus
Chenopodium vulvaria, Oxalis corniculata, Hragrostis pilosa Portulacé
oleracea, Cardaria draba, Cynodon dactylon, ete. :

: M?%’gricario— Chenopodion albi Timar 54

vecognition species : Chamomilla recutita, Chenopodium alb Atre
Elzttomlzs, Lepidium ruderale, L. perfol@’am:m, G'-yp?.;ophila muQ;ZZs .
- 31. Matricario (chamomillae)-Atriplicetum litoralis Timér, 54, Pop

Tt populates both slightly sé,lty secondar il
y barren soils and fall
grounds often corn and sugar beet cu’ltures. The phytocoenoses are p:(:;
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as they are constituted of : Atriplex littoralis, A. hastata, Polygowwm avi-
culare, Rumex stenophyllus, Spergularia salina, Bupleurum tenuisstmum,
Daucus carota, Achillea setacea, Orypsis alopecuroides, Juncus gerards, Hor-
deum hystriz, Puccinellia distans. ; '

392. Dauco- Matricarietum inodorae T. Pop 66, .68_

(Syn. : As. Daucus carota- Matricaria inodora I. Pop 68)

The association is characterized by the edifying Dawucus carote and
Matricaria perforata beside which a coenotic part is played by Pastinaca
sativa, Achillea collina, Lotus tenuis, Medicago lupulina, Trifolivm fragi-
ferum, T. repens, Convolvulus arvensis and Plantago major.

The slight salinity of the soil is rendered evident by the halophytes
Rumea stenophyllus, Atriplex hastata, A. littoralis, A. tatarica, Lotus tenu-
18, Trifoloum fragiferum, Tewcrium scordium and Hordeum hystriz. After
3, 4 years, on the place occupied by this association A chilleo-Festucetum
pseudovinae or Lolielum perennis install.

33. Lepidio- Malricarietum St. Grigore 638

Tt vegetates on ploughed fields, fallow grounds and scarce sowings of
cereals on cultivated solonetzs. The edifying species Chamomilla recutita,
Lepidium ruderale and Lepidium perfoliatum cohabit along with Gypso-
phila muralis, Ranunculus sardous, R. arvensis, Capsella bursa-pastorts,

Cardaria draba, Polygonum aviculare.
The subassociation pholiuretosum pannonicae St. Grigore 68 installs

later, on the water drained surfaces. y

Setario- Thlaspion arvense Slonovschi 77

Characteristic species to the alliance: Capsella bursa-pastorss, Veronica .

polita, Arenaria serpyllifolia, Sinapis arvensis, Thlaspt perfoliatum, Th. ar-
vense, Convolvulus arvensis, Bilderdykia convolvulus, Digitarie sanguina-
lis, Setaria viridis, Amaranthus retroflexus.

34. Brigero- Setarietum glaucae Slonovschi 77

It was identified in the lucerne cultures of chernozems poorly towards
medium levigated. The two edifying species Hrigeron canadensis and Sela-
ria pumila arve accompanied by the species characteristic to the Setario-
Thlaspion arvense alliance such as: Veronica polita, Capsella bursa-pasto-
ris, Arenaria serpyllifolia, Stnapis arvensis, Thlaspt perfoliatum, Convol-
oulus  arvensis, Bilderdykia convolvulus, Digitaria sanguinalis, Seta-
ria viridis, Amaranihus retroflexus, ete. The facies with Taravacum offi-
cinale Slonovschi 77 is described within the association.
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THE BIOSyN THETICAL CAPACITY OF THE ACTIVE
PRINCIPLES OF <IN VITRO” REGENERATED
SOLENOSTEMA ARGEL (SEL.) HAYNE. CALLUS

: : AND SHOOTS

DOINA AMARIEL URSULA STANESCU“), ELVIRA GILLE, TATIANA ONISEI

Testing the morphogenetical reaction of several Solenostema argel (Sel.) Hayne explants
on different hormonal variants of the culture medium, we induced calli and shoot rege-
neration,

Both the callus and the shoots showed a biosynthetic capacity of active Pharmaceuti-

cal compounds some of them being identified in quantities similar or superior to the
control.

The plant cell and tissue cultures do not only permit the investiga-
tion of some fundamental aspect but also the study of some problems of
applicative interest : to obtain active principles by means of unconven-
tional ways or to find new sources of compounds valuable in the food pro-
duction industry, in the pharmaceutical and cosmetics industry. From
this point of view we took interest in studying the S. argel Species, known ag
hargal in folk medicine, ahalf-bush from the north-eastern part of Africa,
from the Asclepiadaceae family, a family also comprising other therapeu-
tically valuable representatives : Clossonema edula N. E. Br., Leptodenia

pyrotechnica (Forsch.) Decne., (5), Cynanchum vincetowicum (L.) Pers., Peri-
ploca, graeco 1., (3).

The chemical screening of the S. argel leaves proved the existence
of lipids, flavones, antocian-oxides, mucilages, tanines, aminoacids,
The richness of its active principles confer the polyholosidic, polyphenol-
ic, phytosterolic and carotenoidic extracts an accumulated anti-inflam-
matory, anti-ulcerous and Immunostimulating action important because
of its total lack of toxicity (7).

We aimed to test the biosynthetical capacity of the active pharma-
ceutical compounds in the callug and shoots of hargal obtained “in vitro”’.
Although other species of the same family : Asclepias rotundifolia Mill. (6),
Pergularia minor Andr., Tylophora indica Men. (4) have been investigated
from the point of view of the plant regeneration Potential and the pogssi-
bility of its use, we did not find in the studied literature references to the
““in vitro” behaviour of the .- argel species.

MATERIAL AND METHODS 1 h

Seeds of 8. argel were sterilized in T-Chloramine for 15—20 minu- |
tes, and germinated on Murashige-Skoog basal medium (1962), solidified
0.69, agar. i

The explants of leaves, apical and axillary buds, nodal-segments,
internodes and roots were inoculated in Erlenmeyer flagks containing 25
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ml medium each, and incubated in semi-climatised culture ro, : ]
0 h, and incu room (24 4+1°C
120_0 1}1511( }llg}inlna?on, with a 16 hour light period). Seven (horx:r}fonal’
variants o e culture medium were used and th ass : )
of six weeks (Table 1. e Tl vee
From the callus and shoots the following active g i
: 'e pharmaceutical com-
pounds were determined : polyphenols ﬂm?on 8, ids, pi
and phytosterols (Table 2). i ’ PRI T
The qualitative determinations were chromato raphi
. VUL ! ora cally ‘for-
med.: In case of the sterolic and carotenoid compoundsbwé) used %}—%;f;ias?all-
gel plates and MN —261 chromatography paper for the polyphenols. The
solvgn,fv system was tetrachloromethlyen~chlorophorm (75—=25) for caro-
tenoidie tract;ons, chlorophorm-metanol (85+15) for sterolic compoﬁnds
3pd the Partridge solvent system for polyphenols. The relevation wag also
ifferentiately performed : white light for carotenoids, with chlorosulpho-

nic acid (105°C) for ph tosterols and witl Gt . ]
for e POlyphenolsI,) y nd with aluminium-chloride (UV-light)

RESULTS AND DISCUSSION S

In a first stage we studied the morphogenetic reacti li
8. argel explants.on distinet hormonal valgan% of the gba;;?rinzili%lrfée(r %I;E
ble 1). Two experimental series were established to check both callus indue-
tion and the ‘“in vitro” multiplying potential, S
The callus induction wag easily attained by the four tested explant
types, especially under the combined action of BAP and 2,4-D (Table 1,
Table 1

The ““in vitro” morphogencsisvin Solenostema argel (Sel.) Hayne

Basal solidified Morphogene-
Expl MS medium Va- | Uereaction | cpgygcpeps.
pant Hormones mg/1 - | riant [And intensity Lics
NAA 24 D BAP K gf develo-
b pment
PR e T il mi
1 2 3 4 5 6
=l 0, 5 1, 1] = 1 C+ + 4+ /i
yellowish
root 0,5 1 " 0,5 2 CH+ ' friable
— 1 3 C- * |callus
- — 0,5 1,5 — 1 C+ 4+  |balf-hard
2 green
2 O
g node (115 i T 0.,)5 2 CH + callus with
& = 3 C+ embryoid
:f areas
S — 0,5.] 1,5 — 1 C+ friable
. . 23 2
internode (15 } = 0?;5 2 C4 pale-green
S - 3 C+- callus
BRI v B
S TR S P 1 1o
leaf Oebals Lgines, 0 6l 5 onl 5 :
3
— 1 — 2 3 C+-

3 : “In vitro” regenerated Solenostema argel (Sel.) Hayne. 73
1 2 3 L
» | apieal — — D 4 |
8 | and 0.25( — 0.5 1.5 5 L4 shoots with
5 | axillary 0.1 | — — 1 6 L4 leaves,
1t g) e 5 ] typical
‘o 1 bud . 0.3 — 7 £ g L4 . laspect.
NAA: «  Naphthalene acelic acid i - G eallus
2,4 D: 2,4_D, chlorophenoxyacetic acid : L : shoots ;
BAP: 6 Benzylaminopurine; K : 6 —Furfurylaminopurine -

var. 1) favorable to both the ditferentiation process and the further callus
biomags accumulation. The root explants (Photo 1) and the stem-nodes
(Photo 2) proved the best callus morphogenetic reaction. ‘

The primary callus colour varied from pale yellow to green and it
was friable (Photo 3), except for the node-explant induced callus which
presented embryogenic areas which differentiated shoots in the presence
of cytokinines.

Bhoot induction (Photo 4) was determined by direct organogene-
sis starting from apical and axillary bud explants(Table 1, var. 4—7). The
number of shoots obtained was related to the increase of the cytokinine
coneentration, the optimum ratio (8—10/explant) being produced by the
variant with 2 mg/l BAP ; although kinetines also stimulat shoot induc-
tion (4—5 shoots/explant), their development is less rapid and it is not
able to sustain an as rapid growth as BAP.

NAA induces a decrease of the bud number possibly due to its par-
tially antagonistic action as compared to BAP because the NAA action
is different, being able to stimulate or annihilate bud differentiated depend-
ent on the species (2).

The biochemical assays tested the biosynthetical capacity of the

S. argel *“in vitro’” regenerated callus and shoots compared with that of
the leaves of the control plants from their original country. The active
pharmacological compounds identified at the level of these structures
were : flavones, polyphenols, carotenoids, phytosterols (Table 2) and poly-
holosides. .
The polyphenolic content of the callus and shoots is 5 times higher
than that in the leaves and the content of the flavonosides is sensibly equal.
These results as perspectively valuable as is known that the calli only excep-
tionally accumulate great quantities of active principles, their formation
and accumulation being a characteristic of organised tissues (shoots, lea-
ves, roots), (1).

Chromatographically the three samples proved a different flavonoi-
dic pattern : the rutoside which did not exist in the control is present
in the shoots and the callus, in which we registered fewer components
(Fig. 1).

We also chromatographically identified three carotenoid pigments,
p-carotene being present in all the three samples (Fig. 2y 1!
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root explants,

Photo 2. — Callogenesis in stem-
node explants.

Photo 4. — Shoot regeneration from apical
and axillary bud explants.

Photo 1. — Callus induction from

5 7 “In vitro” regenerated Solenostema argel fSel.) Hayne. 75

The quantitative determination of the phytosterols attested their
major presence in the control and shoots but also in the callus, proving
the biosynthetic and accumulation capacity at the level of the . “jn vi-

Table 2

Active pharmacological compounds identified in S. argel samples

Solenostema argel Flavones | Polyphenols I Carotenoids | Phytosterols -

S rutoside catechin |3 — carotene|8 — sitosterol
1 g% S. u. g% 5. W mgo% s. u. | mg9% s. u.
Leaves (control) 0.4675 0.3250 2.9000 50.3700
Callus 0.3011 1.3030 2.4790 10.1480
Shoots 0.4300 1.3840 16. 8230 40.9300

tro” induced structures. Chromatographically, a rich spectrum of phyto-
sterols appears, the major being p-sitosterol (Fig. 3).

The less numerous biochemical compounds identified in the callus
and shoots permit the isolation, in the desired respect, of only one com-
pound. :

e e sy

i — (@r707) «
; ) > ! Zony) (G n),
g @) e e
§ t @
i i
? : O i (6 i
§ N ! i
I Pl v/\ < =)
; \.‘4/“ ¢ ) C‘D ! \/J—:)
\ g e |
N e o
i i 5 j ) WoNgReEER Gy Lommd
| & D D, i ! ;
f @ U | e
| sl SRR ; Gy
{ Cib e o [l
Q = —ohe] (B2 ; el
E @5 A .z |
N T e Pesweioair o o N e S el At
b on B c 0 ‘ S 8 G 0se e C R
i S L i 1
Fig. 1. — Flavone paper chro- Fig. 2. — Carotenoid fraction Fig. 3. — Sterolic compound
matogram. chromatogram. chromatogram.
A rutéside; B: callus;C: A: 3 —-carotene; B: leaves A : 3 — sytosterol; B: leaves
shoots; D : leaves. (control); C :callus; D : shoots (control); C :callus; D :shoots.
CONCLUSIONS

1. Testing the morphogenetic reaction of different §. argel explants,
on distinet hormonal variants of the culture medium, we obtained both
callus induction and shoot regeneration.

2. The “in vitro’’ obtained callus and shoots proved to have the capa-
city to synthetize active pharmacological compounds some of them being
identified in quantities close or superior to that of the control.
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3. The presence of active pharmacological compounds in the callus

obtained from roots and. nodeexplants, its friable congistency, recommend

it tlo be used in cell suspension cultures as a potential source of active prin-
ciple. '

.
v
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PROTOPLAST ISOLATION AND REGENERATION IN
STREPTOMYCES ROSEOCHROMOGENES

PETRUTA CORNEA, I. VATATU, AURELIA BREZEANU, DORINA AVRAM,
G. ZARNEA

Taking into account the importance of the bacteria belonging to the genus Streptomy-
ces for antibiotic and enzyme production, an improved procedure for protoplast iso-
lation and regeneration was developed.

The most efficient method for S. roseochromogenes protoplast isolation involved the
incubation of the mycelium (precultivated in medium containing 1.29, glycine with
lysozyme in MP medium. The regeneration of streptomycetes protoplasts is a major
step following genetic manipulation such asifusion and DNA- mediated transform-
ation. In our studies the optimal reversion of protoplasts (16—20%) was obtained
on a modified regeneration medium. These improved procedures for protoplast isola-
tion and regeneration proved to be suitable for other streptomycete species.

The Gram-positive mycelial bacterium Streptomyces roseochromo-
genes produces glucose-isomerase, an enzyme which converts glucose to
fructose, with application in food industry. Since Streptomyces lacks any
natural transformation system, protoplasts manipulation represents the
only modern way to improve the industrial strains (6). These procedures
require the efficient isolation and regeneration of protoplasts, a techno-
logy first pioneered in streptomycetes by SAGARA et al. (1971) and OK A-
NISHI et al. (1974). Although there are some common features in the pro-
tocols for different streptomycetes, different nutritional and physical con-
ditions are needed for the optimal regeneration of quite closely related
species (6, 7, 8). '

This paper reports some experimental results in order to establish
an efficient and reproducible "protocol for §. roseochromogenes protoplast
isolation and regeneration.

MATERIAL AND METHODS

PRODUCTION OF MYCELIUM AND ISOLATION O PROTOPLASTS

Spores from fresh cultures of S. roseochromogenes grown on Gause
medium were inoculated into 250 ml Erlenmeyer flasks containing S me-
dium (12) and cultured for 72 h at 28°C. A small quantity of suspension
{0.1 ml) was transferred to fresh S medium supplemented with various con-
centrations of glycine (0.5—1.49,) and shake cultured 20 h at 28°C.

The mycelium was harvested by centrifugation (4000 rpm, 10 minu-
tes), washed in 10.3%, sucrose (7) and then resuspended in 5 ml of isola-
tion solution consisting of : 0.5 M sucrose, 0.01 M MgCl, - 6H,0, 0.02 M
Qall, - 2H,0; 0.07 M NaCl; 0.02 M phosphate buffer pH 7.2 (100 ml/l)
(MP medium) which contains lysozyme (2 mg/ml). Incubation was per-
formed at 28° Cfor a period of 2 h and the protoplast formation was jud-
ged by phase-contrast microscopy.
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Reversion of protoplasts was tested on different regeneration media :
R,YE (2), Ry(8) and MRM containing : 0.5 M sucrose, 2 g/1 K,80,; 8.1 g/
- 1 Mgdl, - 6H,0; 2.2 g/1 GaCly - 2H,0; 10 g/l glucose; 0,5 g/l casamino-
acids ; 4 g/1 Polypeptone ; 4g/1 yeast extract; 0.02 M phosphate buffer pH
7.2 (100 ml/1) ; 20 g/l agar. The protoplasts were harvested gently by cen-
trifugation (3000 rpm, 7 minutes) and suspended in 5 ml MP medium. Dilu-

- ples were inoculated onto regeneration media in two ways : spreading direc-
tly on the surface of the medium or by embedding protoplasts in soft agar
overlays (MRM with 0.49, agarose instead of agar).

Isolation of DNA. Plasmid DNA wag isolated from wild strain used
in experiments and from some regenerants using the method of Kieser (9).

Blectron microscopy. The electronomicroscopic study was carried
out by freshly igolated protoplasts fixing in a solution containing 209, (w/v)
sucrose, 2% (v/v) glutaraldehyde in 0.02 M phospahte buffer PH 7.2,
followed by posttixation with 2%, osmium tetraoxide and inclusion in Epon
812. The ultrathin sections obtained with a Tesla ultramicrotome were
stained with 29, (w/v) uranyl acetate and 19, (W/v) lead citrate and exa-
mined under Phillips electronmicroscope (15).

7

RESULTS AND DISCUSSIONS

OPTIMAL CONDITIONS FOR PROTOPLAST FORMATION

Most of the current techniques for genetic manipulation of strepto-
mycetes are dependent upon the efficient isolation, maintenance and rege-
neration of protoplasts (6). :

In preliminary experiments (3) we tested different conditions and
some media to obtain the biological material for protoplast isolation from
some strains of Streptomyces (8. griseus, 8. rimosus, Streptomyces sp IV ilal
Streptomyces sp.. RS13). In this paper our attention was concerned on a
strain of 8. roseochromogenes.

Various concentrations of glycine (0.6—1.49) in nutrient medium
used for mycelium development were tested to allow a good protoplast
formation. The best results were obtained when the mycelium was precul-
tivated for 20 h in S medium containing 1.29 glycine, at 28°(. These con-
ditions of cultivation permit a good and homogeneous growth and make
mycelium sensitive to lysozyme. ‘

The mycelial pellet was washed with a solution of 10.39, sucrose
and suspended in MP medium containing lysozyme (2 mg/ml). The MP
medium is more advantageous because it is more simple than other repor-
ted in literature (12,7) and permits a very good conversion of myecelium
to protoplasts. Similar results in protoplast formation using phosphate
buffer in protoplasting medium were reported for Bacillus subtilis (15).

The time required for the conversion of mycelium to protoplasts.
(more than 999) is 2 h of incubation at 28°C.The frequency of protoplast
formation wag estimated by comparing the number of colonies appeared

Fig. 1. — Streptomyces roseochromogenes protoplast exhibiting com-
plete wall removal leaving a cell with a chromosome and a cyto-
plasm rich in ribosomes. Bar: 0.1/um.
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83 Fig. 2. — Dynamics of pro-
ok toplast regeneration on MR
= 104 medium.
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Fig. 3. — Plasmids profile of Streplomyces roseochromo-

genes (Jane 1) and of two regencrants (lanes 2 and 3.) shows
the loss of a plasmid (lane 2) during protoplasting/rege-
neration processes.
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on medium without osmotic stabilizer and those appeared on regeneyg-
tion medium. Protoplast formation was observed under a phase—contra,st
microscope. Presence or absence of cell wall was investigated on micrg-
electronographs of protoplast suspension of . roseochromogenes (Fig. i)
In section of intact mycelium the wall layer and lamella-like structureg
(mesosomes) were observed distinctly. In the protoplast formed by lysozyme
treatment the wall layer and mesosomes Were not observed. Furthermore,

the protoplasts were not uniform as size : their diameters varied between
4 and 7.5 ym.

REVERSION OF PROTOPLASTS

Several media described in the literature were tested for their abi-
lity to support the regeneration of g. roseochromogenes protoplasts. Ali-
quots of 0.1 ml from serial dilutions of the protoplast suspension in MP me-
dium were placed on plates with R2YE medium, R5 medium and MRM
medium. The frequencies of regeneration varied between 29, on. . RIYE
t0 2.39, on R5 and 59, on MRM. The frequencies increased to 16209/
when the protoplast suspension was embedded in 3 ml of goft agarose MRM
medium, mixed well and spread on the surface of the same media, (R2YE,
R5 and MRM). Better results, in both variants, were obtained when MRM
medium was used. ,

MRM medium is a variant of the R3 medium (11) and containg a
higher concentration of osmotic stabilizer (0.5 M sucrose instead of 0.3 M
in R3), casaminoacids (0.059,) and 0.02 M phosphate buffer pH 7.2 ing
tead of TES buffer pH 7.2." The results obtained in these conditions are
comparable with those cited in literature (5, 11, 8).

The process of cell regeneration from, 8. roseochromogenes protoplasts

- was asynchronous. The first visible colonies from regenerated protoplasts

to 9 days (Fig. 2). Similar observations were reported for other species
(8. fradwae, S. griscofuscus, B. subtilis) (1, 4, 6)). The modified regenera-
tion medium (MRM) reported in this Paper was also tested for the rege-
neration of protoplasts from other straing of Strepiomyces (8. rimosus, 8.
griseus, Streptomyces sp. RB13) : it seems to be effective in each case.

LOSS OF PLASMID BY PROTOPLASTIN G

It is reported in literature (14) that . roseochromogenes has five plas- '

mids with the following molecular weights : 10 kb, 10.5 kb, 15 kb, 31 kb _ - o

and 40 kb. In our experiments we could separate only three bands after |

electrophoresis of plasmid DNA. One of these bands lacks in some rege- |

nerants (fig. 2). We have not, investigated yet the correlation between the i

loss of some plasmids and phenotypic modifications of bacteria, It seems

that plasmid loss occurred during regeneration rather than during proto-

plast formation, especially because no plasmid DNA was detected in super-

" natants of protoplasts and because many regenerating colonies consisted
of mixtures of plasmid-containing and plasmid-free cells (6, 10).
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CONCLUSIONS Tk e

The experimental data obtained allow us to formulate the following
conclusions : :
1. The most efficient method for §. roseochromogenes protoplast igolation
involved the incubation of mycelium precultivated in medium containing
1.29, glycine with lysozyme in MP medium ;
2. The optimal reversion of protoplasts (16 —20%,) was obtained on MRM
medium ;
3. The process of cell wall regeneration from g. roseochromogenes proto-
plasts was asynchronous ; e
4. Our results indicate the possibility of the loss of some plasmids resi-
dents in the strain of §. roseochromogenes, probably during regeneration ;
5. Further experiments are necessary to understand precisely the mecha-
nisms involved in protoplasts fusion and fusion products regeneration.
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GENETICAL BIORHYTHMS AT PISUM SATIVUM 1
SIMONA APOSTOL, I. ALBU

Biorhythmogenetics is now developing as a new halting place of genetics, using the
“biological time” concept. In experiments accomplished with Pisum sativum L. thera
were releaved circadian biorhythms of the germinate, growth and mitetic indices, theip
patterns in contintious light or dark, and under natural conditions. The time of eXperi-
ments start is very important for each genetical index.

INTRODUCTION

Rhythmical functions represent a characteristic of the beings, of
the living matter, but at present there are only few studies concerning
the genetical biorhythms.

Studies into the temporal mitosis are of special scientific interest,
revealing important infracell phenomena, and certain biorhythmogene-
tical laws.

The 24-hour rhythms are the most spread, especially in the plants
world, owing to the daily alternate of the light and dark periods.

The circadian rthythm of cell division is 2 phencmenon, closely asso-
ciated with a variety of biochemical and physiological processes oceurring
in the organism (5). A rhythmic period congists of an active and a rest phase

There are certain programmed patterns for the different activities
of biosystems. The rhythmical activities have a certain sequence, a spe-
cific organization in time, the oscillators being interdependent and hierar-
chie (1, 2, 7).

MATERIALS AND METHODS

The experiments were performed with Pisum sativum I.. , viride vari-
ety. For germination, 10—15 exemplars of beans were introduced in a
vessel with distilled water. After 48 h, the germination and grow indices
were calculated and the roots were separated and fixed * for mitotic index
determinations.

The first experiment was accomplished in a special room, provided
with neon ‘“Electrofar Day light 40 w—made in Romania” and ‘“Elec-
trofar white 40 w’’, under conditions of continuous illumination at approx.
3000 Lx/48 h and 23°C+1°C temperature.

The second experiment was performed under continuous dark con-
ditions for 48 h, at 23°C--1°C.

The third experiment was accomplished in laboratory, under natu-
ral illumination. Concomitantly, there were recorded the daily rhythmsg
of light intensity with PU 150 luxmeter and of temperature, too (with 0.5°C
precision).

¥ TFixative — absolute ethanolum 3 p. and acidum aceticum dlacial 1 p.
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The experiments were made in a circadian rhythni model, the ini-
tial and final hours of the biotests being : 8 (85— 8%), 13(13%—13%), 18
(18°—18%) and 1(1%—1%),

For mitotic index determination, squash preparations effectuated
with the peaks of roots were coloured by using a Schiff reactive. The pha-
ses of the cells in mitosis were registered on microscopic slides.

The mitotic index (M.I.) was calculated considering the formula

number of cells in mitosis
number of cells analysed
All indices of germination and mitosis were expressed as percen-

- 100. ¥or each slide, 1500 cells were analyged.

tages for an objective comparison and characterization of each experi- -

ment.

RESULTS AND DISCUSSIONS

* 1. THE GERMINATION INDEX

In continuous illumination, the circadian rhythm has the acrophase

at 8%h (then toward early morning) and the minimum values at 1% o’clock, -

after 24 h and 48 h, too (Fig. 1).

:/a i 1

W=

100.

1 h

o
Fig. 1. — The germination index at different starting hours.
L = continuous artificial light; D = continuous dark; N =
natural diurnal rhythm light-dark.

In_continuwous dark conditions, the germinate index has a pattern
of the circadian biorhythm deployed under constant condition, with the
acrophase at approx. 8 o’clock and diminution towards 1% o’clock.

Genetical biorhythmus at Pisum sativum L. 83

During the natural illumination ewperiments, the diurnal rhythms
of the luminosity intensity and temperature presented a reduced amplitude,
as shown in Table 1, yet the pattern of the diurnal normal biorhythm of
the germinate index/48 h is different, compared with those registered under
constant environmental conditions, the acrophase being placed at 13%
o’clock (then towards the middle of the day).

Table 1

Date and hour Lx G
9.V11.1987 9 650 24,0
13 340 24,5
18 240 23,5
11.V11.1987 8 360 20,0
i3 520 22,0

18 250

2. THE GROWTH INDEX OF THE ROOTS

Under continuwous illumination it has a similar ‘pat-tern to that of the
germinate index circadian biorhythm, with the acrophase placed at 8
o’clock (Fig. 2). :

Under continuous dark, the growth index of the roots rhythm has
the acrophase placed at 13 o’clock, as in natural environmental condition.

Under natural illumination, the diurnal biorhythm of the growth
index is entirely similar to those of the germinateindex diurnal biorhythms
(considering the 8 o’clock values as 100%,). In the figure there were repre-

sentend concomitantly the individual values for the appreciation of the
variability of this phenomenon.
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{ Lttt bl boctbiperyegs SSPRNP SO SONT I T W S (000 X SUN B NP 'Vr:v‘!:f‘_’l!/‘“11_‘!!7'['7‘“7Vl:.’L...u
b ] 3 18 th 8 135,18 10 g 3 48 1h
7
Fig. 2. — Root growlh at different starting hours. L = continuous artificial light ;

D = continuous dark ; N = natural diurnal rhythm light-dark
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. 3. THE MITOTIC INDEX

For Pisum sativum L. the number of chromosomes is n = 7 (haploid),
2n = 14(diploid) (4) and is considered that at 22.5°C, the duration of the
mitotic cycle is 13—14 hours (G; =4-—5, S =4.5, G, = 3-33, M =
1.2--1.4) (8).

In our studies, the mitosis phases (interphase, prophase, metaphase,
anaphase, telophase) were registered for organisms at which the germina-
tion processes started at different times, in 24 hours periods. Thus, it is
releaved a new aspect, very important — the percentages of different pha-
ses of the cell division, have statistical significative differences (more than
109,) between lots following up the ‘‘starting time’’ of the experiments,
for example (Fig. 3), in experiments made in the light started at 8% o’clock
comparatively with those started at 135 o’clock for interphases and pro-
phases. At the same time, the light regime plays an important role — for
the same ‘“‘starting time”’, for example ag 13 h inthe light or dark regime
influenced differently the values of the mitosis index, but for the organisms
in experiments at 1 o’clock the values are almost the same in the light or dark.

Certain modifications in the distribution of the mitotic index phases
seem significant for the characterization of the genetical bicrhythms. For
example, in the dark, or towards the middle of the night, the interphases
are the most numerous ones.

For a correct characterization of the genetical indices in all vegetal
or animal beings, these must be determined in a biorhythm model. One
must underline the importance of the “starting time” forall the analyses,
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Fig. 3. — Mitotic index at different starting hours.

L=continuous artificial light; D=continuous dark; I=interphase; P=pro-
phase ; M=metaphase; A=anaphase; T=telophasec.

determinations, experiments, for the correct appreciation and compari-

* son of the index values. This aspect was releaved by us in previously effec-

tuated experiments, with other organisms, for example algae.
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Practically, these aspecfs present a great importance for the charac-
terisation of the “light-plants’” or “long-short day plants”, the optimum
conditions for their cultivation. ;

CONCLUSIONS

1. Genetical circadian biorhythmg in organisms, following the light
regime, are releaved.

2. At Pisum sativum L. there were releaved circadian biorhythms
of the germinate, growth and mitotic indices and their typical patterns
in continuous light or dark, under natural conditions.

3. The biorhythmical experiments give important results from prac-
tical and theoretical points of view, thus BIORHYTHMOGENETICS
is developing.
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MODIFICATIONS BY POLLUTANTS OF THE GENETICATL
BIORHYTHMS AT PISUM SATIVUM 1.

SIMONA APOSTOL, I. ALBU

Biorhythinogenetical experiments accomplished with carbamic Pesticides, using Pisum
setivum L. as test-organism, releaved cerlain Moedifications concerning the amplitu-
des, and phases in the circadian biorhythmus ¢f the germinate, growth and mitotic
indices.

The theoretical and practical importance of the ecological genetics and bierhythmo-
genetics is discussed.

INTRODUCTION

L]

Biorhythms of the genetical indicators are at present known in diffe-
rent organisms, bioperiodicity having a genetical character, corresponding
to the temporal organization of species. At the same time, the actions of
the external agents have a great importance, modifying the normal Ppatterng

At present, as ecological factors are included many chemical pro-
ducts, the pesticides being among the most important (1).

The alternation of light and dark in the picture-frame of the 24 hours-
cyele is one of the most important synchronizers of biorhythms (2, 4, 7,
8) but the powerful agents, at different ‘“biological time’” can modify the
normal rhythms. To this aim, in vive genetical studies have a great theo-
retical and practical importance. For protecting the human being and the
organisms state of health, the new chemical products synthesized must
be checked, mainly from the ecochronotoxicological points of view, because
as releaved in previous works (3), the results have great differences ag bio-
logical time function. :

MATERIALS AND METIODS

Three laboratory experiments for each preduet — Olticarb, Dipro-
carb and Diempropilamine (emulsifier) — were accomplished in conti-
nuous illumination (at 3000 Lx and 23°0+4-1°0), in continuoug dark, and
in natural light rhythm.

The beans of Pisum sativum L., viride variety, were distributed in lots
of 10—15 exemplars in 0.25 Y0 0.5% or 1.0, concentrations made in dis.
tilled water (used for control tests, too). After 48 h, the germinate and
growth indices were calculated and the roots were separated and fixed
for normal and pathological genetic determinations. The mitotic index
for different various readings of the experimental biological times wag
calculated for control tests and treated young organisms.

All the normal and modified indices were registered according to the
biological time, the initial and final hours of the biotests being : 8(815_.g%),

(13(18%—137%), 18(18%—18'%) and 1(100—115),
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RESULTS

THE GERMINATE, INDEX

Tn continuous illumination, the circadian rhythm has the acrophase
(98.39,) at 8! o’clock and the minimum values at 1'°° o’clok (33.3%). Un-
der the action of 3 tested products, the normal biorhythm is modified,
the modifications being more evident at increased concentrations (Fig. 1).

In Olticarb 0.5 9, conc. the pattern of the circadian biorhythm is
maintained, but the amplitude is diminished, the differences of the per-
centages being between 20%, (8 o’clok) and over 609, (18 o’clok). In the
19, concentrations, the germination is produced only at 8 o’clock and in

small percentages.

The Diprocarb determined very large variations of the germinaté
index in connexion with the hours, with the ‘“biological time’ of the beans.
At 18 o’clock it is registered even a stimulation of the germinate, with
309, but at 1°° o’clock the process is entirely stopped. Actions of the toxi-
cological agents inversed the normal pattern of germinate rhythm — it
is dephased, as compared with control lots.

Diempropylamine in both concentrations tested reduced the ampli-
tude of biorhythms and there is even dephasage between 8-—13 h.

The experiments performed in continuous dark conditions releaved
interesting aspects, too. The germinate rhythm at the control lots confir-
med the pattern of a circadian biorhythm deployed in constant conditions
with the acrophase at 8 o’clock aud continuous diminution towards 1°°
o’clock.
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In previously effectuated experiments, in 19, concentrations of the
tested products, the germinate percentages being small, we used a new
concentration, 0.259%,. ;
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- The Olticarb, Diprocarb and Diempropylamine in both concentrati-
ons (0.59% and 0.259,) determined a reduction of the amplitude at 8 o’clock
the differences being largest as compared with the control lots, but Diem.-
propylamine stimulated the germinate at 18°° and 1°° h. :

At the same time dephasage of the biorhythmus occurs at certaip |
hours, of special interest being the observation that dephasages occur bet.
ween different concentrations, too.

In natural light, the acrophase of the control lots was placed at 13
o’clock. In these experiments, there were registered the smallest values
of the germinate index. With the same 0.5%, concentrations, the percen-
tages were of 0—209;, while in Olticarb solutions germination was stop-
ped.

THE GROWTH OF THE ROOTS

In continuous light, all average values recorded in 48 hours were
situated under those of the control lots (average differences between 0.1 —
—0.84 cm, more than 119,), the maximum average value of the controls,
considered 1009%,, being at 8 o’clock, and decreasing towards the evening
hours. The modifications of the rhythm consisted of amplitude variations
and dephasages. The Olticarb in 19, concentrations inhibited wholly the
growth (TFig. 2).

In natural light, at certain experimental times there were registered
stimulated growths in solutions of 0.5%, Diprocarb and Diempropilamine.
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THE MITOTIC INDEX

Certain modifications in the distribution of the mitotic index phases
seem significant for the characterisation of the genetical biorhythms, as,
in the dark or toward the middle of night, the interphases and telophases
are the most numerous. For example, the results obtained at 8% o’clock
in continuous light are presented graphically in figura 3. The increase of
interphases and reduction of prophases numbers in 19/ concentrations of
Olticarb are significant.
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- The importance of the light regime is presented in figure 4. In expe-
riments made at the same hours (1°° or 13°° o’clock) in continuous light
or dark the modifications of the mitotic index are different, almogt all
actions of the noxious agents have an inversed sense in light, comparati-
vely with those registered in dark. :
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Fig. 4. — Mitotic index in experiments started at 1 o’clock or 13 o’clock
in continuous light or dark and the modifications produced by pesticides.
€. = control; O = Olticarb ; D = Diprocarb ; D. A. — Diempropylamine ; -
I = interphase; P = prophase; M — metaphase; A — anaphase; T =

\ telophasc.
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-The largest number of variations for the mitotic index are produ-
ced under the action of Olticarb product, the deviationg comparatively
with control lots being 4109,. As it is considered that the synchronizer
agent is strong a mitotic index double to the control is produced, we can
consider the tested products having an attenuate mitotic action.

DISCUSSIONS

It is very interesting the fact that the organisms with the same or
almost the same genetical material, in different environmental light con-
ditions have different responses to the same pollutant factors. The impor-
tance of the light rhythm is revealed clearly in studies concerning the ger-
minate index; for this reason the results are graphically presented. In
constant light or dark conditions, the maximum values are registered at
8 o’clock, but in the natural light cycle the maximum values are toward 13
o’clock. These aspects have a practical value, for agriculture, the diffe-
rences of the results between different hours for seedtime being large. In
all cases, the worst results are obtained when the beans commence the
hydration in the evening and at night hours.

Similarly, the growth of young organisms is different, depending
on the hours at which the germinate processes are started.

Concerning the mitotic index, other authors (5) for Triticum ovul-
gare L. root meristem revealed for normal circadian rhythms two peaks,
at-about 6 —8 h and 18—20 h. If the roots were settled on a medium with
lindane (1 kg/ha), changes of the mitotic index may be related to the peri-
od of contact with the pesticide. After a shorter contact, the number of
cell divisions increased but the span of cell cycle became longer. After a
longer contact (24 hours) more polyploid nuclei appeared and the few nor-
mal cell divisions that took place developed two maxima at about 12 and
24 hours, respectively.

We draw the attention that there are significant differences bet-
ween the results obtained in natural conditions and those in artificial ones,
and it is evident that all experiments and genetic determinations must
be accomplished at certain hours, in a biorhythm model. The variations -
in 24 h may represent even 90%. These aspects are very important mainly
in the domain of methodology standardization. ;

The differences between the results obtained at different hours are
not only very large, but even with different significations — negative or
positive actions — certain eckochronotoxicological laws are releaved (3).
These experiments reveal, at the same time, a new aspect of the variability
phenomenon, new ways for its production being the environmental pollu-
tants, actioning at different hours.

CONCLUSIONS

1. The genetical biorhythms can be modified by the pollutants of
the environment, the modifications of their amplitude, phase or period

being dependent not only on the concentrations, but also on the “biolo-
gical” time”, too. :
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2. The pesticides Olticarb, Diprocarb and the emulsifier Diempro-
pilamine, in 0.259,, 0.5%, or 19, concentrations, produce variable modi-
fications of the normal circadian rhythms of the germinate, growth and
mitotic indices, the most noxious being Olticarb.

3. In the studies of the ecological genetics, there must be considered
the echochronotoxicological laws, for a correct characterisation of the
actions of the external agents; thus, the same concentrations can pro-
duce positive or negative effects at different times.
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LA PRODUCTIVITE PRIMAIRE ET LE RENDEMENT D'U.
TILISATION DE L’ENERGIE DE LA LUMIERE SOLAIRE
PAR LE PHYTOPLANCTON DANS UN ECOSYSTEME
ANTHROPIQUE

EUGENIA STANCU-STOIANOVICI

Le travail présente la dynamique de la productivité primaire phytoplanctonique du

lla;)%;)le Dimbovita et Pefficacité d’utiliser Pénergie solaire incidente, au cours de Pannée

: Le bassin de Dimbovita est un lae d’accumulation, construit en 1987
a la place de I'ancien chenal de la riviere de Dimbovita 3 'entrée de Buea.
rest, zone de Cringasi. Le lac a une surface de 24 ha, une profondeunr moyen-
ne de 5,5 m et un volume de 14 millions me. Tlalimentation du lac esh
faite par la riviére de Dimbovita et par un canal qui lui apporte de Pean
de la riviere d’Arges. '

Le ph)_rtoplancton, en tant que producteur primaire de substance
organique, fixe I’énergie radiante et les éléments chimiques biogénes en
réalisant dans des écosystémes, des stocks de substances avee une valeur
énergétique élevée qui peuvent étre récyclés a-grande vitesse.

Le présent travail comprend les résultats obtenus en 1989, portant
sur Ia productivité primaire phytoplanctonique de ce lac et sur efficacité
d’utiliser Iénergie solaire incidente.

\ MATERIAUX ET METHODE

On a mesuré la productivité primaire phytoplanctonique en 1989
mensuellement, a partir du mois de mars ; les déterminations ont été faites
en 4 stations fixées dans des endroits que nous avions considérés comme
Importants. De la sorte, la station n® 1 a été fixée devant le canal qui amene
Peau de la riviere d’Arges, la deuxiéme & ’entrée de la Dimbovita dans
le lac. On a considéré nécessaires ces stations comme voies d’impértation
phyto_plzmctomque qui peuvent amener des espéces alguales de différente
capacité productive. La station «entre », n° 3 a été fixée presqu’a la moitié
de Ja distance de ’entrée de Dimbovita et le barrage, prés de 'ancien che-
nal de la,\riwére. Une quatriéme station a été fixée dans le \?oisinage du
ba.r_rage, a la sortie des eaux du lac. Pour déterminer lg, productivité pri-
maire phytoplanctonique on a utilisé la méthode Gaardner-Gran et le dosa-
ge de l’pxygéne dissout par la méthode Winkler. Le matériel biologique
soumis & Vexpérimentation a été collecté de chaque station, dans trois
horizons (surface, milieu et fond), mélangé pour Pobtention d’une préuve
moyenne ; 'installation en terrain des flacons blancs et noirs a été faite
en deux répétitions dans un seul horizon, & moins d’un métre profondeur,
en connaissant le fait que la zone située entre 1 et 5 m profondeur est celle
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ol se réalise la production maximale ; I’illumination trop profonde inhibe
la photosynthese. Dans le cas particulier du lac de Dimbovita, la transpa-
rence a été pendant toute 'année et dans toutes les stations toutau plus
de 1 m (I'installation des expérimentations faite & la surface ou bien aux
profondeurs dépassant 1 m aurait conduit & ’obtention de faux résultats).

Simultanément au mesurement de la productivité primaire on a
récolté de toutes les stations des épreuves de phytoplancton pour ’analyse
de la structure qualitative et quantitative.

Les valeurs de la productivité primaire ont été expriméeés ¢én mg
0,/1/24 h. ; .4 e

L’analyse quantitative du phytoplancton a été faite par le com-
ptage dans la chambre Kolkwitz et ’évaluation de la biomasse phytoplanc-
tonique par 1’établissement des poids moyens par espéces alguales par rap-
port aux densités de chaque espeéce. Les résultats ont été totalisés en
vue d’exprimer la biomasse totale en mg substance humide /1. , |

L¢évaluation de la productivité nette a été faite par réduction de
209, des valeurs de la productivité planctonique brute (2), (3), (4).

Pour calculer le rendement d’utiliser 1’énergie incidente par le phy-
toplancton dans le lac de la Dimbovita, les données obtenues dans les re-
cherches concernant la productivité primaire planctonique brute (par la
méthode Gaardner-Gran) ont été utilisées pour évaluer les valeurs de la
production primaire brute du phytoplancton, exprimée en cal/m?/24 h
ou mg C org./l, Pendant Uentiere période de lumiere de la journée au cours
des intervalles de 24 heures, ¢’est-a-dire Uenticre durée des déterminations
de la productivité primaire planctonique, on a déterminé 1'intensité de la
lumiere, pour chaque heure, a ’aide d'un luxmetre qui mesure le flux
lumineux aux longueurs d’onde qui couvrent l'entier domaine vigible.
Conformément aux déterminations de la courbe de distribution spectrale
relative de la sensibilité du luxmetre on a calculé le flux énergétique, expri-
mé en cal/m?/24 h pour les intervalles de temps correspondant aux pério-
ds ot 'on a déterminé la productivité planctonique brute (1).

RESULTATS ET DISCUSSIONS

En tant que fonction du plancton en totalité, la productivité pri-
maire dépend non seulement de la structure des populations phytoplan-
ctoniques, qui varie en temps et espace, mais elle est facteur du milieu ex-
terne, parmi lesquels les plus importantes sont les variations de I'inten-
sité de la lumiere, les modifications de la transparence de 1'eau, la tempé-
rature et les modifications de la composition chimique de l'eau.

Dans le lac de Dimbovita, la productivité primaire appartient dans
la plupart au phytoplancton, sur Pentier lustre du lac, la présence. des
macrophytes étant accidentelle. 2

De 1’analyse des résultats présentés dans la figure n°1on constate
que les valeurs de la production primaire brute, respectivement nette, pré-
sentent une augumentation progressive dans toutes les stations de prin-
temps (mars) en été (juin). Cette courbe ascendente correspond autant aux
modifications des facteurs physico-chimiques (hausse progressive.de la

Phytoplancton dans un éeosystéme anthropique 95

température de Peau du lac de 10°C & 22°C, qu’al’illumination par 1’aug-
mentatmn du nombre d’heures d’illumination par jour et de Vintensité
de la.l'mmére de 3789 % 10? calories /m?/24 heures en mars a 5939 3 103
cavl_orglles /m?/24 heures en juin ; on y ajoute Paugmentation de la biomagse

Fig. 1. — Production primaire-brute phytoplanctonique du lac Dim-
bovita en 1989.

phytopla,x}ctonique d’une moyenne par lac de 1,209 mg substance humide/
Ien mars & 33,5072 mg substance humide/l en juin. Au mois de juillet, excep-
tant 'larsta;tlon n® 1 (entrée de ’Arges) dans laquelle la courbe de7 la pro-
duction ‘prute est maintenue ascendante, dans toutes les autres stations
on enregistre une baisse significative du point de vue des valeurs enregis-
trées qui peut étre expliquée par la baisse marquée de la biomasse alguale
retrouvée dans le lac au cours de ce mois. Au mois d’aotit, les valeurs de
la. production primaire brute enregistrent une augmentation dans toutes
les Sta‘tiqns, correspondant & un redressement de la biomasse phytoplan-
ctonique aux valeurs plus élevées que celles enregistrées au mois de juin.
En ce gui concerne la consommation d’oxygéne, avee de rares exceptions,
on a enregistré dans toutes les stations et pendant ’entiére période d’expé-
rimentation de grandes valeurs, rapprochées des valeurs de la production
primaire nette (fig. 2) ce qui peut étre expliqué par 'intense activité bac-
térienne du lac.
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dans les tableaux 1 et 2 comprennent les

parametres du budget énergétique de 'association phytoplanctonique du

ées

ées présent

7

Les donn

lac de Dimbovita au cours de I'année 1989 (le rapport P/B et B/P). Pour
la période de printeraps, la durée du remplacement de l'entidre biomasse
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Fig. 2. — C

onsommation d’oxygéne par le phytoplancton du lac
Dimbovifa en 1989.

4

Conformément aux valeurs mensuelles

de la lumieére incidente on a calculé les rendements d’utilisation de ’éner-
gie incidente par stations, les moyennes mensuelles et les moyennes men-

5

changement de la composition algofloristique du phytoplancton de 1'éco-
du lac de Dimbovita.

de 0,425 & 0,095 jours (mars-avril). A partir du mois de mai cette valeur
augmente de 1,423 jours & 4,678 jours en aolt. Ce fait est déterminé par le

systeme

suelles par lac. En faisant Danalyse des données présentées dans les

tableaux 3 et 4 on constate que I'efficience d'utiliser 1’énergie incidente est
plusiréduite (en moyenne 0,335—0,3259%,), elle est maintenue relativement

constante aux mois de printemps (mars-avril) et augmente & 0,683 au mois
de mai. La courbe du rendement augmente pendant les mois d’été en attei-
gnant la valeur maximale de 1,993 9%, en aott. Méme si ’on enregistre pour

le mois de juillet une baisse du rendement comparativementt aux autres
mois d’été (juin et aofit), il est maintenu & une valeur moyenne bonne

3154
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NOTE: Station: 1 = Entrée Arges; 2

Entrée Dambovita; 3 = Centre; 4 = Barrage.
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Les paraméti'es du budget énergélique des populations phytoplanctoniques, du lac Dimbovita en 1989 (moyennes mensu_ellgs/lac) -
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Phytoplancton dans un écosystéme anthropique

L’efficacité de 1'utilisation de Iénergie lumineuse incidente par‘le phy

Tablean 3

bovija en 1989.

toplancton du lac g,

i Hlumination : Ren utiy;
Mois: | Station | Prefondenr ) Zo,p, zpq | Production brute saufﬁné‘é“f’éié’ﬁg‘;‘
; 1 heures cal/m?/24 heures incidente (%)’ ¢
Mars 1 4,75 16452, 26 0,434
2 4,00 18020, 53 0,476
3 4,60 (3789 x 103 9992, 62 0,264
4 8,00 6267, 25 0,165
X 12691, 91 0,335
: 1 5,00 25348, 84 0,518
Avril 2 4,50 28736, 07 0,587
Sid 5,50 (4896 x 108 3387, 23 0,069
4 8,00 6226, 44 0,127
X 15927, 56 0,325
1 3,80 27873,23 0,507
: 2 6,50 36866, 41 6,670
Mai 3 6,50 5503 x 103 30735, 76 0,559
1 8,00 54831,15 0,996
X 37591, 84 0,683
_ 1 4,00 17670, 73 0,298
Juin 2 5,00 72245, 36 1,216
3 6,00 (5939 x 10 73574, 60 1,239
4 8,50 70968, 59 1,195
X 58667, 20 0,988
1 6,00 57786, 96 0,922
Juillet 2 4,30 22567, 96 0,360
. 3 5,30 6269 x 103
4 4,20 49834, 84 0,795
X 43386, 86 0,692
1 4,50 192046, 03 5,797
Aofit 3 4,75 76180, 61 2,2999
3 3,70 3313 x 103 57081,10 1,723
4 6,00 45469, 06 1,369
X 47170, 53 1,424
NOTE :

L’efficacité de l'utilisation de I’énergie lumineuse incidente par le phytoplancton du lac Dimbo-
vifa en 1989 (Moyennes mensuelles /lac)

STATION: 1 = Entrée Arges; 2 — Entrée Dimbovita; 3 =

Tableau 4

Centre; 4 — Barrage

‘Mol Ilumination Production brute Rendement d’utilisation -

cal/m?/24 heures cal/m?/24 heures de U'énergie incidente % 3

Mars 3789 x 10° 17979,72 0,475

Avril 4896. x 103 22299,75 0,455

Mai 5503 x 103 52627, 41 0,956

Juin 5939 x 103 82133, 04 1,386

Juillet 6269 x 103 60742,77 0,969

Aolit 3313 x 103 66036, 41 # 1,993 Y
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CONCLUSIONS

1. Dans le lac de Dimbovita la courbe de variation du rendement
d’utilisation de 1’énergie de la lumiére suit fideélement les variations de
densité de la biomasse. Les accroissements accentués, pendant 1'6té, de
la, biomasse sont accompagnés des accroissements correspondants du ren-
dement d'utilisation de ’énergie de la lumiére. Les valeurs accrues du ren-
dement d’utilisation de I’énergie radiante, pendant la chaude saison de

U'année reflétent une plus grande capacité productive de la cénose alguale
spécitique pour cette saison.
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Recu le 26 octobre 1990

SPECIES OF PLANTS CONSUMED IN WINTER BY PHAS].
ANUS COLCHICUS IN ROMANIA (I). DIVERSITY OF
VEGETAL "FOOD

MIHAELA PAUCA-COMANESCU, H. ALMASAN, A. POPESCU

The list of the plants fed in the winter 1988/89 and 1989/90 by Phasianus colchicus in
natural conditions is presented. The collected samples (520 crops and gizzards) from
the almost entire Romanian land where it lives show that it prefers to feed more fre-
quently on species of shrubs and trees (38 sp.), but herbaceous species are more diverse
(135 sp.) especially weeds (75 sp.). The shrub and tree species are more constantly con-
sumed than the herbaceous ones. The seed (84 %), leaf (7 %), fruit (5 %), seedling (3 %),
bulb and rhizome (1%,) are the parts of plant consumed.

Phasianus colchicus, bird introduced in the fauna of Romania as a

species of cynegetic interest, is now spread on the whole field and hill area.

It habitates, may be most constantly of all animals, on the ecotone areas
— the edge of forests or shrubs as well as the limits of agricultural cultu-
res and the spaces between them.

The paper was possible owing to the researches made by ICAS Bu-
charest (under the guidance of D. H. Almisan) to discover the optimum
food with a view to increasing the number of pheasants for hunting. Eco-
systemically there is an at least equal interest in the trophic relation esta-
blished by the reevaluation (by natural means) of the primary producers
by one of the consumers of medium size in the mentioned conditions.

The food investigation by pheasant — species with an ommnivorous
feeding — has aroused the Romanian zoologists’ attention for a long time
(Almésan, Searldtescu 1961, Kiss, Rékési, Sterbetz 1976, 1985) in the con-
text of a concern for food determination of other bird species too, such as
the woodcock, the wild duck, the wood-pecker (Pagcovschi 1937, Fili-
pascu 1960, Ceaugescu, Nastdsescu, Titeica 1979, Kiss, Sterbetz 1985).

The large variability of the obtained results in the previous works,but

especially the new data obtained made us try to complete the knowledge
in this field.

MATERIAL AND METHODS

The plants consumed by pheasant have been identified from the
mapberial extracted from the crop and stomach from pheasants hunt during
December—February 1988—1989 and 1989--1990; 161 samples in the
first year and 360 samples in the second year have been used. The pheasant
came from 72 bunting funds belonging to 31 forest districts from 14 dis-
tricts : dis. Tagi: f. d. Tagi, HArldu, Riducdneni, Ciurea ; dis. Buziu : f. d..
Buziu, Rimnicu-Sirat; dis. Cildragi: f. d. Birdgan, Lehliu, Mitreni, Chi-
ciu; dis. Talomita : f. d. Slobozia; dis. Giurgiu: f. d. Comana, Bolintin,
Ghimpati; dis. Ilfov : f. d. Stefdnesti, Snagov; dis. Prahova : f. d. Plo-
iegti; dis. Dimbovita : d. f. Récari; dis. Arges: f. d. Costesti; dis. Timig :

REV. ROUM. BIOL.—~BIOL. VEGET., TOME 36, N° 12, P, 101 —108, BUCAREST, 1901
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deed, Lugoj, Figet, Lunca Timisului, Timisoara; dis. Arad : f. d. Ceala;
dis. Alba : 1. d. Blaj; dis. Cluj : f. d. Gildu, Gherla, Cluj; dis. Mures : f. d.
Ludusg, Tg. Mures, Tirndveni.

The plant determination and their presence into the samples were
established only for the well-preserved material, the one that had a
more advanced degree of digestion has been considered as ‘‘nonidentifi-
able’” and only the part of plant from which it came, and in case of leaves
the large categories of Graminaceae orDicotyledons to which it belonged
were established. X

RESULTS AND DISCUSSIONS

The pheasant’s food is approximately formed of 68.66% vegetal
material (Almidgan, Scirlitescu 1961). During winter months it comes to
be constituted of 80—979, vegetal material even when the snow covers
less of the soil. The vegetal material belongs to a greater number of spe-
cies (Table 1). We have identified 171 species among which 99 unreported
yet in literatureand in theprevious papers other 48 species we did not meet
have been cited. Therefore we may consider that up to the present the vege-
tal material that belongs to 219 species represents food for this bird. Al-
though the list is long we must notice that only 10 species are most fre-
quently consumed (10—40 %) and only cther 30 are rather frequent (>3 9,).
This means that the species scarcely met in the pheasant’s food are not
chosen but consumed strictly for survival.

The consumed species are both wood and herbaceous plants framed
in the forest shrub and grassland biocoenoses but also in weeds or culti-
vated plants biocoenoses.

We remark that both as abundance of species and as frequency, the
cultured plants are little consumed so that we may firstly consider that
the pheasant represents no danger for the culture and secondly that it is
perfectly identified itself with the present natural ecosystem structure in
Romania.

The richness of species in the Romanian flora is well known, the
maximum heterogeneity in the country being of 0.99972. For the phea-
sant consumed species the heterogeneity reaches values between 0.99415
if we consider only those identified by us and 0.99554 if we add the spe-
cies cited in literature. Taking into account only the presence of the spe-
cies in its nourishment the heterogeneity of segetal flora is the highest —
0.98215 followed by the forestry one — 0.97675 and the shrub one — as
vegetal structure put especially as bioform — 0.97059. The quantitative
aspect of the consumption (that we are about to discuss later) changes
the relation among these categories of plants, categories that reflect in
reality the biocoenoses where the pheasant acts as a consumer within
the trophic chain. The most frequently consumed species are those of shrubs
from the forestry structure as well as those of shrubs framed in the second
clags of frequency (in the five stages classification), while the weeds or cul-
tured plants do not level under any circumstances the characteristic level

‘of ‘shrubs - (although ‘we notice some species with higher frequency).

o

Plants consumed by Phasianus colchicus in Romania (I)

The plant species fed of Phasianus colchicus in winter period (Dec. —Febr.

1988 —1990)

Table 1

Frequency (analysed samples)

cies
Ppe 1988/89 |  1989/90
1 2 | 3

L Forest plants
a) Trees
Robinia pseudaceacia 42 .23 37.717
Prunus mahaleb 7 .45 7.22
Prunug avium 4.34 1.38
Carpinus betulus 1.24 1.66
Quercus robur 0.62 0.83
Acer platanoides 0 .62 s
Cellis australis 0.62 ==
Tilia cordata — 0.83
Ailanthus altissima — 0.55
Quercus borealis — 0.28
Quercus cerris — 0.28
Celtis occidentalis — 0.28
Malus sylyestris — 0.28
Acer campestre — 0.28
Quercus sp. o 0.28
b) Shrubs
Cornus sanguinea 19 .87 25 .00
Ligustrum vulgare 11.83 16 .39
Rubus caesius 5.59 0.83
Viburnum lantana 3 A2 0.28
Evonymus verrucosa 1.24 —
Viburnum opulus 0.62 —
Sambucus nigra 0.62 —
Cornus mas = 1.94
¢) Herbs
Asperula odorala 3.72 =
Lithosperenum purpureo-coeruleum 2 .48 0.28
Ornithogalum sp. 1.24 —
Asarum europaeum 1.24 o
Glechoma hirsuta 0.62 0..83
Stellaria nemorum 0.62
Stellaria holostea 0.62
Polygonatum officinale 0.62
Chrysanthemum sp. 0.62 :
Solanum dulcamarq 0.62 0.83
Gagea sp. 0.62
Galium schultesii o 1.38
Prunella vulgaris 1.38
Poa nemoralis £ 0.56
Corydalis cava 0.28
Euphorbia amygdaloides 0.28
Lapsane communis 0.28
Luzula sp. Si 0.28
Potentilla recta 0.28
Milium effusum - 0.28
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Table 1 (Continued)
;i 1 2 3
. 1 2 | 3
II. Shruhbs
V. Segetal weeds
Rosa canina 28 .57 22.70
Crataegus monogyna 21.12 16 .11 Sorghum halepense 13 .66 8.61
Crataegus pentagyna 5.59 16 .11 Selaria glauca : 13 .04 6.94. -
Cytisus hirsutus 3.72 Amaranthus retroflexus 12.40 - - 5 .55
Berberis vulgaris 3.10 - Brassica nigra 6.83 - 8.07
_Hippgphﬁe rhamnoides 3.10 0.56 Stellaria media 7 .45 20922
Prunus spinosa 2 .48 1.94 Cirsium arvense 4.97 0.83
Rosa gallica 1.86 0.28 Chenopodium album 4.97 0.56
Clematis vilalba 1.39 Alriplex patula 4 .34 0.28
Prunus fruticosa 1.24 Setaria verticillala 3772 3.05
Prunus serotina 0.64 1, Sinapis arvensis 3.10 1.66
Eleagnus angustifolia 0.83 Amaranthus crispus 3.10 3.05
Rhamnus ecathartica 0.62 Lithospermum arvense 3.10 0.28
Rosa dumetorum 0.62 Selaria viridis 2 .48 0.83
Amorpha fruticosa 0.62 - Bilderdykia convolvulus 2 .48 3 .61
Astragalus sp. 2 .48 1.38
III. Pasture plants Lathyrus tuberosus 2 .48 1%11
S : Anthemis arvensis 1.86 0.83
iy Lo i 80 e Digitaria sanguinallis 1.2 1.84
Crocus variegatus’ 3.10 0.56 Sola.n g Aghd X 062 g2
Poa angustifolia 948 ¥ Echinochloa cru.?-gallz — 2.22
Cynodon dactylon 1.86 0.8 l?atura s.tramo_mum 0 - 1.66
Festuca pratensis 1.84 Iuphorbia helzqscopla 1.24
Onobrychis sp. - 1 -84 o Bromus‘ arvensis 0.62 1.24
Vioia satfivg 1 '84 3 Cannabis ruderalis 1.24 =
Dailatis icarota 1 ’24 .- Melilotus  officinalis 1.24 i
Stellaria graminea 1 '24 ; ,H}'b_iscus. trionum 1.24 A
Trifolium fragiferum, 1::94 Vicia Iu.rsula : 1.24 s
Tragopogon pralensis 1.24 ; Anagallis arvensis 1.24 1511
Lotus corniculatus Tl Sonc]ll.ls arvensis 1.1
Festuca rupicola 0.62 : Veronica arvensis 0.62 111
Juncus sp. 0 .62 % = Blomus tectorum 1 1'1
Lolium perenne 0 .62 0.28 % Vz_cza cracea 0.62 0.83
Phleum pratense 0 .62 Viola arvensis. 0.83
Poa pralensis 0 .62 Geramum.pusdlum = 0.83
Coronilld vanid 0 '62 h Chenopodium polyspermum 0.62 0.55
Rumez acelosd 0.62 Raphanus raphanistrum 0.62
Melampyrum arvense 0.62 3 Malva neglecta 0.62
Trifolium arvense 0.62 25 Poa anand 0.62
Cardamine pratensis 0.62 Agr ostem;ma githago 0.62
Trifolium repens e 0.28 Euplforbza falcata 0.62
Rumex crispus i 0 .56 Chorispora tenella 0.62
Juncus gerardi iz 0 '28 Portulaca oleracea 0.62 0.62
5 Amaranthus blitoides 0.62 0.56
1V. Caultivated plants %maranth(llls albus o 0.56
ifora radians : — 0.28
Triticum vulgare 11 .80 9.40 Gagium tricornutum : o 0.28
Zea mays 6.21 17.22 Stachys arvensis i 0.28
gzzrgf;’:u :ué_:}ltlzll;leus ? gg ggg ;’.e}ronica Ilz'eﬁerifolia L ggg
. : ilene noctiflora - — 3
g?r!cil{l:emh i’;wqé«;p 1.86 0.56 Cerastium glomeratum - 0.28
P-’/ LI 2Ig 1.24 1.11 Vicia angustifolia C 0.28
anicum miliaceum 1.24 Leonurus cardiaca Rl 0.28
Vitis vinifera 0.62 4 .44 Lamium purpureum — 0.28
Avena sativa ? 0.62 1.11 Lamium amplexicaule = 0.28
Phaseolus vulgaris = 1.11 ' Neslia paniculata = 0.28
Cucurbita pepo 0.62 0.28 Delphinium consolida b 0281
Pisum sativum 0.56 Bidens tripartita — 0 .28
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Table 1 (continued)

1 | 2 | 3

VI. Ruderal plants (growing among rublish)

Sambucus ebulus 6 .83 9.44
Polygonum aviculare 5.59 2.78
Capsella bursa-pastoris - 5.59 0.28
Arctium lappa 4.34 0.56
Plantago lanceolata 1.83
Galium aparine ; 1.24
Arctium minor 1.24
Malricaria perforala 0.62
Sisymbrium sp. 0.62 -
Alriplex tatarica 0.62 -
Urtica dioica 0.56
Plantago media 0.56
Arclium fomenfosum — 0.56
Centaurea calcitrapa 0.28
Xanthium spinosum 0.28
VII. Hygrophilous weeds

Polygonum persiéaria 4.96 2.22
Ichinochloa_oryzoides 1.86

. Polygonum amphibium 0.62
Myosotis sp. 0.56

Within the natural vegetation the most frequently consumed spe-
cies is a tree species hence from the forestry structure Robinia pseudacca-
cia a species introduced from America in the forestry culture (the phea-
sant was brought from Asia). The other autochthonous tree species are
rather oceasionally used as food. ,

Another surprising aspect is the fact that by this much consumed
plant the so much appreciated seeds contain a toxalbumin that makes
for man uneatable the oil extracted from it. Most interesting is the fact
that the same situation is signaled by other species frequently consumed
such as: Cornus sanguinea, Ligustrum vulgare, Sambucus ebulus species

- 'whose seeds and fruits are avoided not only by man but also by other ani-
mals although they are not included in the category of plants with recog-
nized toxicity. Under these circumstances the enzyme equipment involv-
ed in the pheasant’s digestion comprises elements that may block and
use also these compounds considered toxic for the other consumers. Also,
as a confirmation in this line we may notice other species with high recog-
nized toxicity among the list of plants reevaluated by the pheasant (Da-
tura stramonium, Agrostema githago, Delphinium consolida, Stellaria gra-

- minea, Solanum dulcamara, S. wigra, Eurphorbia and Corydalis species,

and other authors cite Ranunculus species too. These last species do not
constitute their alimental basis and in smaller doses they may be less dan-

gerous even for other beings.

We may also point put other adventitious plants in the pheasant’s
nourishment especially among weeds but also among the shrubs and trees
brought into the culture (Hlacagnus angustifolia, Celtis sp., and incertain-

Y Plants consumed by Phasianus colchicus in Romania (I) 107

ly Amorpha fruticosa) ; the last species also cited by Kiss and coll in the
Danube Delta was refound by us in a single case where the seeds might
have been particular cases of Robinia pseudaccacia.

The constancy of using certain plant species appreciated by us S0,
by their rediscovery in the pheasant’s food during the two consecutive
years, showed us that the species mostly used also keeps the charactey
of permanent or constant consumption to which a few other species with
a more seldom use are also added. .

From the whole of 171 species only 389, of them were iden-
tified in the pheasant’s nourishment both in 1989 as well as in 1990 and
the other species only in 1989 or in 1990. In this direction among diffe-
rent categories of plants the cultivated ones are the most constantly used
(75 9% from the species), although with reduced individual frequency, fol-
lowed by forestry shrubs (509%,) and shrubs (47 %) the last two beingfre-
quently met in nourishment. The wooden species are more constantly
used than the herbaceous ones.

The part of plants most intensely consumed from the mentioned
species are the seeds. They represent 849, in the ensemble of our list from
the total of species. The vegetal material under the from of leaves is less,
consumed, but represents 79, followed by the fruits (59%), seedlings little
grown (39%) and the rest of 19, is represented by bulbs, rhizomes, frag-
ments of floral parts (glumes, aristate, pappus, perigon) and even a fresh-
ly bloomed flower (Chorispora tenella). Small fragments of branches (Hvo-
nymus verrucosa) and Cynips sp. on the leaves are met.

As for the grassland plants grown on fragmented pasture or in the
other vegetation structure, the highest consumption is done by the leaf
(43 %) and very little by the seed (479, of grassland plants).

With segetal and especially ruderal weeds the highest consump-
tion has been identified as seedlings (6—27 %) and to some extent as lea-
ves (11%) — the frequency was calculated within each plant category
where they have been included. The segetal weeds are consumed by all
ways shown above and those in humid areas have been identified as seeds
only. The bulbs and rhizomes were consumed only from herbaceous fores-
try plants or from segetal weeds.

The fruits are rather little used as food comparatively with the seeds
which they find themselves associated with. For example we may frequ-
ently meet seeds of Rosa canina or Prunus mahaleb without the fruit even
in the corp where the material is well preserved ;in this situation we sug-
gest the alternative, if these eatable for man fruits do not contain undi-
gestable elements for the pheasant and if as a result it avoids them.

Generally, the proportions concerning the consumption of different
parts of the plants at different vegetation categories kept during the two
years of research, proving that the necessity of this proportion truly exists
and there is no hazard in discovering them.

In conclusion, the plants generally considered unuseful to man in
the natural vegetation (forest shrubs, shrubs, weeds) represent the food
most frequently consumed by the pheasant.

There is a high heterogeneity of the vegetal food of the pheasant in
Romania but from the 219 identified species up to the present, only 10
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species are frequently used and 30 species are used in more than 3%, of the
cases. The pheasant frequently consumes toxic for man planis or parts
of them that other birds avoid.

The most frequently used vegetal material are the seeds (84 %) and
leaves (79%); their digestion is shown during winter.

By the ingested foods pheasant’s area of nourishment may be esta-
blished at the limit between ecosystems.
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RELICTES DANS LA FLORE DE ROUMANIE. NOTES
BRYOLOGIQUES. V —VI

TRAIAN STEFUREAC

V. PLAGIOBRYUM DEMISSUM (Hook.) Lindb., Oefv. K. Vet.
— Akad. Foerh. 19 :606, 1863 (Bryum, 1819) ; Brotherus Pfzf. ed. 1:563,
1903, ed. 2, 10 :372, 1924 ; P. v. Wijk, W. D. Margadant, P. A. Forschiitz,
Index Muscorum, t. IV (P—8), 1967, p. 86, appartient au genre Plagio-
brywm Lindb., fam. Bryaceae Schwaegr. (subfam. Bryoideae), Ord. Bry-
ales.

Synonymes: Uespéce a été insérée, antérieurement, dans d’au-
tres genres de diverses familles apparentées : Meesia demissa Hoppe &
Hornsch., Flora p. 106, 1819 ; B. demissum Hook., Musci exot., 2, 16, t.
99, 1820; Pohlia demissa Hiiben., Muscol. germ. p. 466, 1833 ; Zieria
demissa Schimp., Coroll., 69, 1856; G. Limpricht, Die Laubmoose, IT
Abtg., p. 228, 1895.

L’habitus : mousse acrocarpe, dioique, 1 rarement 2 cm de haut,
croissant en petites touffes compactes brunatres, luisantes. Gamétophy-
te ressemblant & U'espece Bryum caespiticium. Les feuilles caulinaires
disposées g imbriquées, larges dans leur partie médiane, le bord allant
jusqu’au sommet, étroite, finement révolutée, la nervure arrivant jusqu’au
bout de la lamine. En ce qui concerne la disposition et la forme des
feuilles, cette espéce se distingue nettement dans le cadre de la famille
et C. Miller spécifie : « Plagiobryum demissum steht: mit seiner zart be-
grannten Blitern . . .selbstandig» (Genra mauscorum frondosorum, 1901).

Le sporophyte, formé d’un pédicelle d’environ 1 cm de haut re-
lativement gros, croit d’abord érecte, apres il se courbe fortement et
porte terminalement la capsule pendule a 1’aspect piriforme, courbée de
maniere caractéristique. Opercule petit, conique. Lies dents du péristo-
me extérieur sont plus courtes que celles du péristome intérieur, carac-
tere spécifique aussi de ’espece, et les cils sont rudimentaires. Elle for-
me rarement des sporogones. Privée de ceux-ci, U'espece est trés diffi-
cile & déceler, végétativement, sur le terrain. Des spores, brunes, rous-
satres, verruqueuses (30 — 40 u), souvent réunies en tétrades, méme %
leur complete maturité (Pl. I, fig. 1 —8).

Du point devuetaxonomique,l’espéce est bien définie quoi que cer-
taing auteurs (Hiibener, 1833) aient considéré Plagiobryum demissum
seulement une forme alpine de 'espéce P. zieri (Hedw.) Lindb. Le. 1863,
étant inséréee antérieurement parmi les genres Bryum, Mnium, Hypnum,
Pohlia, Zieria, Cladodidium.

I’analyse détaillée des deux espéces européennes du genre Pla-
giobrum, présentes dans la bryoflore de Roumanie et effectuée par nous
sous D’aspect morpho-anatomique (gamétophyte et sporophyte), écolo-
gique (édaphique et climatique), bryocénologique (Mousses, hépatiques),
phytocénologique et géographique (altitude, exposition et autres), a
rendu concrétes et a conduit & les caractériser différentiellemment, par
comparaison de leurs particularités (Tr. I. Stefureac, 1945, tabl. p. 342
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— 345), ainsi qu’a la préeision taxonomique distinete des espéces Pla-
giobryum zieri (Hedw.) Lindb. (Zieria julacea Schimp.), fréquemment ré-
pandue chez nous et P. demissum (Hook.) Lindb., tout & fait spora-
dique en général, comme dans la bryoflore de Roumanie. Les caractéres
différentiels de ces deux espéces consistent également dans le type varié
des stomates: phanéropores chez P. demissum et cryptopores chez P.
zieri; de méme,la forme -des cellules et le grossissement de leurs parbis
(théca ou D'épicarpe de la capsule différe dans la structure des deux
courbures) (Pl. I, fig. 6 et 7 a, b). '

Pl. I, Plagiobryum demissum : 1, habitus; 2, feuilles caulinaires supérieures ;

3, cellules médianes du limbe foliaire ; 4, bout d’une feuille caulinaire avec le
~réseau cellulaire et la terminaison de la nervure ; 5, forme de la capsule avec

Yopercule ; 6, différence entre la dimension, la forme et I’épaisseur des mem-

branes cellulaires de la courbure externe (b) et interne (a) de la théce (pericar-

pium) de P. demissum; 7, idem de P. zieri; 8, dents du péristome externe et
- interne de' P. demissum (orig., Tr. 1. Stefureac, 1955, pl. 1).
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Caryologiquement, Plagiobryum demissum n’a pas encore éié
étudide, sous I’aspect sporologique non plus. = !

Du point de vue écologique, elle croit en petites touffes com-
pactes sur du humus noir, fin, sec, pauvre en calcaire et faiblement acide,
dans des microstations cachées, bien baritées, dans de petites niches soug
des seuils herbeux, en marge des sentiers profondément érodés par les
eaux et les neiges (Monts Bucegi) ou bien sous des touffes (aux racineg)
de graminées (Monts Piatra Craiului) des Carpates méridionales de Rou-
manie (1960 et 2200 — 2230 m s.m.).

Corologiquement, Plagiobryum demissum, espece rarissime dans
la bryoflore de Roumanie, est connue jusqu’a présent, d’apros nosrecher-
ches seulement dans les deux massifs des Carpates méridionales.

— Les Monts Bucegi: signalée (29, VI, 1943) sur le plateau al-
pin de la partie supérieure de Valea Ialomicioara-Obargia, au-dessus de
la: Cascade (environ 2200 m s.m.), en faceg; de Mecetul turcesc, dans
deux microstations des versants ensoleillés, dans des niches cachées om-
breuses (Tr. I. Stefureac, 1945, p. 334 — 345), massif noté dans la co-
rologie de cette espeéce par J. Podpera (Conspectus muscorum europaeo-
rim, 1954, p. 329);

Les Monts Piatra Craiului, versant S-Sud-Ouest du grand abrupte,
dans une seule station (10 — 17, VIII, 1948), sur du humus des roches
de Cioranga, situé & une altitude relativement basse (1650 m s.m.) et
croit sous forme de petites touffes, ayant quelques sporogons sur un sol
noir, fin, calcaire, dans des niches de graminées, dans des endroits om-
breux, abrités, d’'une humidité relative, épargnés de l'insolation directe
(Tr. I. Stefureac, 1951, p. 258 — 259).

Du point de vue bryocénologique dansles deux massifs carpa-
tiques de Roumanie, ’espéce a été étudiée dans la composition de ses bryocé-
noses qui la caractérisent écologiquement et cénologiquement. Ainsi,
dans les stations des deux relevés (1/2 m? et 0,20m?) des Monts Bucegi,
Plagiobryum demissum croit associée, codominante soit a D repanocladus
uncinatus (2, 3), Hypnum hamulosum (2.3), Polytrichum piliferum (2.2),
Encalypta ciliata (1 — 2.2), Bartramia ithyphylle (1.2) et autres soit a
D istichium capillaceum (2.3), Bartramia ithyphylle (2.2), Encalypte cilio-
ta (1.1), Myurella julcea (+ .1) et autres. Dans la station des Monts Pia-
tra Craiului (0,20 m2) elle est en association avec Saelania glavcescens
(1 — 2.3), Bryum caespiticium (1.2), Encalypta ciliata (4 .1), Bartramia
whyphylle ( + ). On remarque cénologiquement sa composition dans
les deux massifs mentionnés. L’association de espece Plagiobryum: de-
missum est caractérisée avec Batramia ithyphylle (silicicole), HKncalypta
ciliata (sous-neutrophile) et Saelania glaucencens (de substratum neutre,
faiblement acide). On constate ainsi I’amplitude écologique du substratum
et des éléments composants, dans la définition et la délimitation des bry-
océnoses avec Plagiobryum demissum, dans les deux massifs avec des
espéces neutre- et sous-neutrophiles sur un substratum en général
pauvre en calcaire ou bien sur le sol des rochers siliceux. :

Phytocénologiquement, lesbryocénoses & Plagiobryum dem-
issum des Monts Bucegi appartiennent cénotaxoniguementa lazone avec
Loiselewrieto-Vaccinion Br. -Bl. 1926, et & Piatra Craiului, dans l'étage
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sous-alpin, avee Jumiperus, Rhododendron et autres, y compris Abies

alba, sur le versant abrité a une plus haute altitude (1650 m s.m.).

- Dupoint devue aréalographique, le genre Plagiobryum Lindb. &

6 especes, est répandu dans les deux hémisphéres, ainsi que dans la Nou-
velle Zéelande. Seule espéce européenne, Plagiobryum demissum a un
aréal arctique, espece rare, relativement peu signalée. Elle est connue

dans I’Europe Centrale et celle de 1’'Ouest (Alpes, Carpates, Pyrénées)

de méme que, et surtout, dans les pays scandinaves du nord du conti-
nent, en U.R.S.S., en Asie Centrale, en Amérique du Nord, en Groen-
land, représentant un élément monozonal dans son aréal général. Dans
les Carpates de Roumanie, cet élément peut étre considéré dizonal. Pla-
giobryum demissum constitue un important élément boréal relictaire,
sous-arctique alpin et. sous-nivéal.

VI. CONOSTOMUM TETRAGONUM (Hedw.) Lindb. Oefv. K.
Vet.— Akad. Foreh 20: 392, 1863 (Bryum, 1801); Brotherus Pfzf ed.
1. 641, 1904 ; ed. 2, 457, 1924 ; P. v. Wijk, Margadant, P. A. Forschiitzt
Index muscorum, t. I (A — C) Utrecht, p. 504 — 505, 1959, appartient
au genre Conostomum Sw. in Web & Mohr, Nat. Reise Schwed., 1804 ;
Conostomum Swartz in Schrad. Journ. f. Botan. L, P. II1, 26, 1806, fam.
Bartramiaceae Schwaegr., subor. Bartramiinae, ord. Bryales.

Synonymes:!’espéce a été intégrée antérieurement parmi plusi-
eurs genres de diverses familles apparentées: Bryum tetragonum (haud
Villars 1786) Dicks. Fl. crypt. Brit. fase. IT, p—8, t. 4, £. 9, 1790 ; Grimmia
conostoma Smith. Fl. Brit. I1I, p. 1169, 1804 ; Conoslomuwm boreale Swartz
1. c., t. 5, 1806 ; C.‘arcticum Sw. in Brid Spec. muse., I, p. 127, 1826 ; Bar-
tramia conostoma Bryol. eur. fasc. 12, 16, t. 7, 1842.

.- I’habitus, mousse acrocarpa, dioique, aux feuilles finement lan-
céolées aigiies et & la capsule ovoidale asymétrique, sous-terminalement
striée, opercule rostré, péristome simple, caractéristique. Elle forme des
touffes feutrées enfoncéesou partiellement couvertes (fixateurs)de sables
glaciares. Lia tige ramifiée monopodiale ou dichasiale, en coupe ayant b
angles évidents et les feuilles dans la partie supérieure (trait caractéris-
tique) 5-sériées. Anneau central bien délimité. L’écorce extérieure, formée
de quelques rangées de cellules aux parois grossies, colorées en brun, &
Paspect sphagnoide. Les feuilles denses imbriquées insérées sur la tige,
droites (érectes) ou légerement recourbées, au sommet faiblement den-
ticulé, la nervure marquée arrive jusqu’au sommet de la lamine ou bien
exerte ; du coté dorsal les cellules sont mamillées (P1. IT, fig. 1—8).

‘Du point de vue taxonomique, Conostomum tetragonum est
une espéce bien délimitée, & caractéres adaptatifs écologiquement, relic-

taire, fixée aux conditions édaphiques et climatiques de I’étage alpin, en

tant que seule espéce en Europe comme en Roumanie ; étant insérée (inté-
grée) dans la famille des Bartramiaceae, comme type de croissance, parti-
cularités du gamétophyte (les cellules de la lamine semblables & celles de
Bartramia) et du sporophyte (la forme de la capsule et ses caractéristiques).
Elle se distingue nettement, par la disposition des feuilles 5 sériées, la tige.
avec b angles, légérement fragile, avec le feutre de rhizoides nets, dense-
ment disposés et al., qui en définissent en méme tempsle caractére arcti-
que glaciaire boréal relictaire, étant dénommée d’abord, d’une manieére.
significative, Conostomum boreale Sw. : '
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. Caryologiquement, Conostomum lelragonum 2a été analysée
par deux auteurs (Steere 1954 ; 8. Inoue, 1974) de I'USA — Alaska n —
16 (R. Fritsch, p. 106, 1982) et sporologiquement par A. Boros
& M. Jarai-Komlodi, 1975, p. 276, pl. 131 a). ;

Pi. II. Conostomum lelragonum : 1, habitus ;
2. feuille caulinaire ; 3, bord supérieur de
la feuille ; 4, réseau cellulaire dans la partie
hasale-marginale de la feuille ; 5, coupes par
feuilles au sommet (a) et la partic médiane
(b) avecla structure cellulaire de la nervure et
de la lamine ; 6, section schématique a-travers
1a tige ; 7, section transversale partielle par la
tige (grandie); 8, forme de la capsule avec
I'opercule (orig., Tr. I. Stefureac, 1985,
‘ pl. III).

Du point du vue corologique, Conostomum tertagonum est si-
gnalée jusqu’a présent comme une grande rareté bryologique dans la flore
de Roumanie, sans sporogones, seulement dans deux massifs d’altitude des
Carpates méridionales (esquisse corologique, fig. 2): :

— Les Monts Bucegi, du coté nord-ouest du massif signalé par nous
(23 —24, VII, 1950, dans trois microstations (2320 —2420 m s. m.), & savoir :
Saua Mare au-dessus de la Vallée Tiginesti, vers Gaura (2320 m s. m.),
la dépression (la selle) entre Gaura et Malicsti (2390 ms. m.) fat dans la
large dépression du Mont Buegoiu (2420 m s. m.). Cette espece croit, ’édaphl*
que, sur un substratum de pierreries rocheuses et de sables alpms,resulmnt
de la désagrégation des gres et des conglomérats cénomoéeiens et, quant
au climat, dans des stations avec les plus grandes amplitudes des facteurs
atmogphériques de ce massif (courants d’air, neiges, brouillard) (Tr. I. Ste-
fureac, 1955, 1963); i

— Les Monts Retezat, dans la zone alpine supérieure, espéce rare,

: i : : : i
qui croit sur des terrains froids en marge des «gisements de neiges », en

amont de Adipitorile caprelor, la cote Judele-Birlea située 2 environ 2200
m £. m., découvert (23 —24, VII, 1950) par E. Plimada (1974, 1975, 1977).

& — c. 3254
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sridi ~ : o deux masssifs & haute altitude (Bu-

ates méridionales) et seulement dans le deux masssi :
g:gf et Ie{.etezat) cal’actérise la végétation muscinale non seu}lexrnent du point
de vue bryogéographique et cénologique, mais aussi en general,'par leur
signification phytogéographique historique, leur flore et leur végétation.

Beolo giquement, espéce terri-saxicole, croissant sur un sol
humide de pierreries rocheuses (moraines) fines et de sables alping d’alti-
tude, sur des roches silicenses (grés: et conglomérats), espéce mésohyero-

phile, héliophile, chionophile, psychrophile, acidophile, Brehe, sur des pla- A remarquer en méme temps le fait que les deux espéces ont été mg_?alée‘s
teaux alpins de haute altitude (Bucegi, Retezat); aux Alpes, entre 1850 dans des stations appartenant aux réserves na.?ur(.elles de dfm‘; magsits car-
et 3000 m 5. m. dans les Carpates de Roumanie entre 2200 ot 2420 m §. m., patiques de Roumanie, en enrichissant leur génofonds floristique.

dans des stations aux intenses éléments climatiques.

Du point de vue bryoeénologique et phytocénole-
gique, étudiée pas nous dans 3 relevés de I'étage alpin supérieur des
Monts Bueegi, ot Conostomum letragonum est associé-dans toutes les nota-
tions, & des éléments muscinaux caractéristiques (I) codominants, qui déli-
mitent sa bryocénose : Anthelia Juralzkana (1.2—3.4), Diphyscium folio-
swm var. alpinum (1.2—3.4), Marsupella brevissima (varians) (1.2-—1.3),
Paralevcobryum enerve (+.2—1.3), Gymnomitrion concinnatum (+.1—
1.2), Nardia scalaris (4 —--.2) et autres étant notées aussi parmi les Bryo-
phyles une série d’éléments caractéristiques (I1) tel Polytrichum Junipe-
rinum’ (+.1—1.2), Racomitrium canescens (+—-.2) Lophozia sudelica
(+—1.2), L. hatcheri (4), L. ventricosa (+) et autres y compris en com-
pagnie;”de méme que certaines espéces de lichens et d’algues (Tr. 1. Ste-
fureae, 1955), tabl. 2, p. 599). Phytocénologiquement sont notées : Primula
minima (2.3—3.4), Saliz herbacea (1.2—2.2), Carex curvula (4- —1.1), Loi-
seleuria procumbens (--.1), Festuca glacialis (+), F. supina (+), Luzula
spicata (), Saxifraga bryoides (--) et autres constituant en ensemble 1’agso-
ciation avee Conostomum letragonum (C. boreale) Stefureac 1955, délimitée
écologiquement et cénologiquement et que nous actualisons, cénotaxono-
miquement comme association Conostometum tetragonae Stefureac 1986,

Quant 4 I’ ar é al, le genre Conostomum Sw. a 13 espeéces répandues
dans les régions arctiques et antarctiques des deux hémispheres ; il est
représenté dans les hautes montagnes d’Europe bien que par la seule espéce
Conostomum tetragonum, comme dans I’Europe Centrale (Alpes, Carpates,
Tatra, Carpates méridionales de Roumanie et surtout dans les pays du
Nord et de 'ouest de continent, en Asie et en Amérique septentrionale.

Cette espéce constitue un élément boréal relicte arctique alpin, limi-
té a la zone alpine et nivéale des hautes montagnes, bien connue dans leg
zones arctiques et antarctiques ayant fréquemment des sporogons.

Conostomum tetragonum est considérée parmi les espéces arctiques-
alpines, formant rarement des sporogones en Burope, avec migration nord-
sud, remontant (d’aprés J. Amann, 1928) & la premiere époque post-gla-
ciaire. On peut admettre que, 3 la suite de la derniere glaciation, cette espéce
s’est conservée comme relicte glaciaire arctique-alpin dans les Carpates
de Roumanie (Bucegi), dans des stations & d’intenses phénomenes de gla-
ciation, existant peut-étre aussi dans d’autres massifs de haute altitude
(Stefureae, 1955, 1963), fait confirmé par la découverte de ce relicte, éga-
lement dans une station d’altitude des Monts Retezat (B. Plimadi, (1974,
1975, 1977). |
I La valeur bryogéographique des espéces rares dans les Carpates de
| Roumanie, Plagiobryum demissum et Conostomum letragonum, qui repré-
i sentent des éléments boréals arctiques alpins relictaires, signalés tout &

i ‘ fait sporadiquement dans la bryoflore des Carpates de Roumanie (Car-
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COMPTES RENDUS

Progress in Plant COellular and Molecular Biology, Proceedings of
the VIIth International Congress on Plant Tissue and Cell Culture,
Amsterdam, The Netherlands, 24 — 29 June, 1990, edited by H.
J.J. Nijkamp, L.H.W. Van Der Plas and J. Van Aartrijk, Kluwer
Academic Publishers, Dordrecht-Boston-London, 810 p., 1990

The Procecdings contain the full text of 120 key-notes and plenary leclures that have
been orally presented in Amsterdam. They provide the specialists with the new findings in the
field and draw the possibilities of the future development in the plant cell and tissue culture
techniques. From the crop melioration to the molecular biology, a lot of theoretical and appli-
cative studies were presented in 4 different sections.

A. Genetic Manipulation and Propagation — includes 46 papers about plant regene-
ration via the meristem, ovary, anther, pollen, callus, cell suspension or fprotoplast culture.
Of special interest are the results of the genetic transformation, leading to herbicides, antibio-
tics or disease resistant plants. The partial genome transfer by somatic hybridization was also
studied and successful results were registered in some species as potato, tomato, tobacco ete.

B. Morphogenesis and Melabolism — presents 36 papers focussed on the elucidation
of the meehanism of the lipid, protein and enzyme biosynthesis during the somatic embryo-
genesis. Some molecular, physiological and biochemical aspects are analysed in non-embryo-
genic and embryogenic cell or callus lines, phenomena which are associated with cell divi-
sion, cell elongation ‘and morphogenetic process.

C. Secondary Melaboliles—includes 34 very interesting papers, all of them giving solu-
tions for the improvement of the production of secondary metabolites. Using the elicitors,
immobilized cell and organ transformed cultures, the scientists reported better results with
more than 15 species. The bioconversion, the identification of some new products, their trans-
port and accumulation in cell or tissue culture and the strategies for the industrial applica-
tions are also presented. - .

At least, Section D-Biotechnology and Developing Countries — refers to the prospects
of plant eell and tissue culture applications in the developing countries, presenting the impact
of bioteebnology on their industry and agriculture.

Tatiana Onisei

DONITA N., CHIRITA O., STANESCU V. (edited by, Tipuri de eco-
sigteme forestiere din Romdnia (Forestry ecosystem types in Ro-
mania), Centrul de Material Didactic i Propagand# Agricold, Bu-
curegti, 1990, 389 p. :

The work represents the results of a numerous and competent team made up of silvi-
culturists, pedolggists; bio}ogists, (F. Almisan, C. Arion, S. Armisescu, C. Bindiu, V. Caracag,
I. Ceianu, C. Chirifa, Gh. Coldea, A. Costea, N. Donil#, I. Florescu, Viorica Honciue, Doina
Ivan, T. Ivanschi, V. Leandru, V. Mihalciue, N. Nanu, Liliana Oromulu, V. Pascovici, N. Pi-
triscoiu, Mihaela Pauca-Comanescu, V. Pop, A. Popescu, Tuliana Popovici, C. Rang, C. Rosu,
V. Sanda, I Seceleanu, P. Scutdreanu, V. Stanescu, Aurica Tacin#) that succeeded to reveal
both a synthesis in thﬁ'fipld of the forestry ccosystemic typology in Romania and a valuable
scientific paper of a larger interest (theoretical and applied ecology, environment protection,
geobotany and phytocoenology, ete.) .

. After a h}'it}f pr§5§ntation of the history of forest classification systems, in general, as
well as in 'Roma_n}a; t_h_é;(?uthors-define extremely clean the ecosystemic conception, the way
it has been applied in our forestry ecosystemic typology, the theoretical premises and the cri-
teria that stood at the basis of defining the ecosystemic types.
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The fact that the authors of the work naturally adopted the qualitative estimation in
the line of classification, respectively and not in that of a quantitative setting in order which
does not watch the forestry formation in the temperature zone is a significant and praisewor-
thy fact that should be appreciated. This means has led to the outlining of the main typolo-
gical units : of superior rank (the forestry ecosystemic structure), fundamental (the forestry
ecosystem type) and of inferior rank (the geographic variant of the forestry ecosystem type).
Determinant components of the stational factors (groups of humification) were added to the
basis criteria. ; ;

Codification criteria as well type characterization are well established and contain even
more new qualitative elements in the activities of typification of vegetal cover. The work has
approached not only the units of natural forests but also the problem of glades of: derived and
artificial forests, the problems of age stadia and transitions which led in the end to the achi-
evement of a complex and complete paper opening large outlooks in the development of fores-
try typology in Romania. S

The greatest part of the volume deals with the description of the main types of forestry
ecosystems as il represents the part with the highest volume of work and the highest original
quality. At the end of the paper the authors have added a scries of lists and synthetic tables
that also bring along alot of new clements of great use hoth for the silvicultirrists and for a
large circle of experts in the field of biology and vegetal ecology. :

N. Romin

GIURGIU V. (ed), Fundamenie ecologice pentru sslviculturd si prati-
culturd, (Ecological foundation for sylviculture and praticulture)
ICAS, Centrul de Material Didactic si Propagands Agricol, 1990,
200 p. e

The volume has come out as a synthesis of opinions of different ecology, biology, syl-
viculture, praticulture, pedology experts gathered in order to comment on the subjects anno-
unced above at the scientific session organized by the Ecological Committee in Romania, in
‘September 1988. As a result, all the materials presented require an ecological foundation-of the
whole activity of maintenance and operation of forests and pastures of Terra, implicitly in
Romania. All these results from the primordial character of forests and pasture — that of
terrestrial ecosystem — where the two subsystems, biocoenosis and biotope (station),.are to
be found in a close interdependence and mutual conditioning. The large body of authors, by
personal experience and ample documentation concretizes each separately in their speciality
the report between ecology and economy. For example, N. Donit4 shows that the new fores-
try typology on ecosystemic basis grounds forests careful management on nature laws and
impedes adopting unlike measures. I. Florescu, D. Tarziu present the ecological dir¢ctions of
the sylviculture towards a natural regeneration of the forests as well as towards *works of
maintenance and management of it with results in constituing the ‘““gardened’ forest'based on
ecological arguments such as the use of autochtonous genetic elements, valuable and varied
well, adapted to environment conditions specific to our forests or obtainance of
efficient forest structures stable and resistant by copying those in the natural or
seed-regenerated forests. Parallel to these general problems of the forestry ecology to
which those concerning the natural equilibrium in the ecosystem are added : (V. Soran,:1. Puig),
ihe nature protection (V. Soran, Margareta Borcea, V. Giurgiu), the forest pollution (M. Ian-
culescu, Al. Tissescu), forest protection and pest danger (P. Scutédreanu), forest restoration
on degraded soils (C. Traci), problems of details on forestry ecosystem are dwelled upon : the
ecophysiology of the seedling of dominant trees, the part played by the herbaceous layer in
the selfregulation. of the forestry ecosystem (Mihaela Pauci-Coméinescu, Aurica Ticind) or
the accumulation of radionuclides from uncontrolled emissions (A. Popa, O. Constantinescu),
The forestry soil as well as the agricultural one with specific degrading problems, monitoring
(CG. Rdautd, St. Cirstea and C. Rosu) were discussed too. : :

Pratological problems are less dealt with ; they reduce to V. Cardasol’s contribution
referring to the ecological groups of species that meke the pasture in Birsa Depression. More
theoretical is A. Covacs’article concerning the origin of adaptation of the grassy populations
as starting point in choosing the mixture of seeds used in the sowing of artificial meadows
correlated with the indicatory value of certain praticol plants used in the improvement of
profile technology.
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In the end, as a completion of the complex image of the ecology as part of the human
economy, N.N. Constantinescu and M. Petrescu analysed the ecological functions of the forest
from the point of view of economy.

By dwelling on different aspects of forestry and praticol ecological ecosystems in a
logical seientific joining the volume has a unitary aspect although it presents independent con-
tributions of different experts achieving thus an extra value.

Ecalerina Fodor

EUGENIA ELIADE, Monograph on Erysiphaceae in Romania, Acta
Botanica Horti Bucurestiensis, 1989 — 1990, Bucuresti, 1990, page
107 — 574, 4 tables, 45 figures, 28 plates.

The name of Eugenia Eliade Dr. doc., a close disciple and collaborator of the great sci-
entist Traian Sidvulescu, is well known in the Romanian and international mycology.
The specialists who have waited for a long time for a monograph on Erysiphaceae are quite
sure now they are confronted with an exceptional achievement. And, actually, after a 35 year
work, Eugenia Eliade succeeded in printing a volume of great scientific value, both for the
critical analysis of this interesting group of fungi and the great original contribution to the
knowledge of Erysiphaceae in Romania.

The work is divided into two parts, the content of which will be referred Lo in the lines
below. :

In the first part of the book, based on an exhaustive documentation and personal rese-
arch knowledge, the author deals, within an organical structure, with aspects regarding the
morphology and ontogeny of these fungi, the relations hetween Erysiphaceae and their
hosts Erysiphaceae and other parasites, with the geographical distribution of Erysiphaceae
as well as with their taxonomy and systematics.

Thus, within the chapter dealing with the morphology and ontogeny of LErysiphaceae
we can find data on the mycelium, the fixation and absorption organs, the asexual and sexual
organs, the overwintering, the perpetuation, parasiting features and biological specialization
of these fungi. Within the next chapter, the relations between Erysiphaceae and their hosts
are analysed, taking into account the susceptibilily and resistance reactions, then the relations
between Erysiphaceae and other parasites, a short presentation of the relations between Ery-
siphaceae, viruses, phytopathogenous bacteria, and other fungi being made, and on that occa-
sion the phenomenon of mycoparasitism as well as the fauna accompanying these fungi is ana-
lysed.

Then the geographical distribution of Erysiphaceae, the analysis of the numerical com-
position of these fungi within Romania’s flora, the influence of the environmental (biotic and
abiotic), factors on Erysiphaceous fungi are presented. The problem of Erysiphaceae taxonomy
is discussed starting with Linné, who described the first erysiphaceous fungus, up to the pre-
sent, when a complex of morphological, physiological and bicchemical factors must be
taken into account in order to describe a species.

The second part of this monograph includes the general characteristics of the Erysi-
phaceae order, of the Erysiphaceae family, the keys to determining the sub-families, sections,
genera and species and a biogeographical material is presented. There are presented, for each
species, the (selective) literature, synonyms, diagnosis, their distribution throughout the world
and in Remania. Until January 1989, within the mycological flora of Romania, the known
Erysiphaceae bhelonged to 12 genera, 147 species Parasiting, 1,272 taxons (species, sub-spe-
cies, varieties, forms) of 419 genera, of 76 angiospermous families. The author’s contribution
to the knowledge of Romania’s Erysiphaceae is great, Mrs. Eugenia Eliade devoting, in fact,
almost all her life scientific activity to the knowledge of this group of fungi, being thus one
of the world outstanding specialists in Erysiphaceae.

The work, shortly presented by us, will be a source of ample documentation for all myco-
logists in Romania and other countries, as well.

Alexandra Manoliu
Tatiana Sesan
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