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SPECIES OF CORTICIACEAE (BASIDIOMYCETES) NEW
TO THE MYCOFLORA OF ROMANIA

N. HALLENBERG and M. TOMA

In this paper 35 species of Corticiaceae (s.1.) from Romania are re-
ported for the first time. Hitherto there have been rather few records from
this country. Consequently, some species which are regarded as common
in other parts of Europe are also mentioned in this paper.

A significant number of species was collected in the natural scien-
tific reservations. Such localities are of great importance as they display
a richer wood-fungus flora than the cultured forest in the same area.

For each species there are presented the locality, district, substra-
tum on which it-was found and sometimes other data concerning the ecology
of the respective species. The nomenclature follows “Corticiaceae of North
Turope” (Eriksson et al., 1973 — 1984). The herbarium material which
constitutes the subject of this paper is available in the Herbarium of the
Institute of Biology “Traian Sivulescu’ in Bucuresti (BUCM), Romania,
and the Herbarium of the University in Goteborg (GB), Sweden.

Asterostroma lazum Bres.

Fruitbody effused, adnate, membranaceous-pellicular, cream-colo-
ured to brownish. Hyphae without clamps; numerous branched astero-
setae present in all parts of the fruitbody. Gloeocystidia present ; basidia
with 4 sterigmata ; spores subglobose, 6 —8 pm in diam., smooth, amyloid.
Widely distributed but a very rare species (Fig. 1). :

On rotten stems of Picea abies, east of Bistrita, Bistrita-Nisiud
district.

Athelia epiphylla. Pers.

On rotten stems of Picea abies, in the natural reservation Tinovul
Mare, Poiana Stampei village, Suceava district and 15 km east of Dr.
Petru Groza town, Bihor district.

Athelia fibulata M.P. Christ.
~ On rotten stems of Picea abies in the natwral reservation Tinovul
Mare, Poiana Stampei village, Suceava district.
Boidinia furfuracea (Bres.) Hjortst. et Stalp.

On rotten stems of Abies alba in Codrul Secular reservation, S1i-
tioara village, Suceava district.
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Fig. 1.— Asleroslroma  laxum. Seclion through fruitbody
(Drawings by John Eriksson).

Botryobasidium.botryosum. ( Bres. ) John Erikss.
On rotten stems of Picea abies in Gura Humorului and Tinovul Mare
reservation, Poiana Stampei village, Suceava district. .
Botryobasidium subcoronatum (Hohn et Lisch.) Donk
On roiten stems of Picea abies, 30 km west of Cimpeni village, Alba
district.
Brevicellicium olivascens (Bres.) Lars. et Hjortst.
On rotten wood in Codrii Pagcanilor forest, Motca village, Tasi dis-
trict, close to Toplita village, Harghita district.
Byssocorticium atrovirens (Fr.) Bond. et Sing.

On rotten stems of Fagus sylvatica in Codrul Secular reservationr
Slitioara village, Suceava district.
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Byssomerulius hirtellus (Burt) Parm.

On rotten stems of Robinia pseudacacia, 7 km west of Bistrita town,
Bistrita-Néisdud district.

Little is known about the occmrrence in Europe of this species bub
it is probably a S.E. element.

Ceratobasidium cornigerum (Bourd.) Rogers

~ On dead branches of Robinia pseudacacia, 7 km west of Bistrita
town, Bistrita-Nisiud district, on dead branches of Tamariz ramostssima
in Gura Humorului, close to Arini inn, Suceava district and on branches
of Picea abies in Tinovul Mare reservation, Poiana Stampei village, Su-
ceava district.

Chaetoporellus curvisporus (Erikss. et Hjortst.) Erikss. et Hjortst.

Fruitbody effused, odontoid (aculei up to 2 mm long), cream-colou-
red to pale ochraceous. Hyphae with clamps; cystidia cylindrical but
usually widened towards the base; spores distinctly curved, 4—5 X 1
— 1.5pm.

A very rare species, until now found only a few times in Northern
Europe (Fig. 2) '

On fallen branches of coniferae in the precinets of Voroney Monas-
tery, Suceava district.

Cristinia helvetica (Pers.) Parm.

Fruitbody effused, loosely attached, porulosae, floccose to gran-
dinioid, whitish to ochraceous. Hyphae rather wide and short-celled, with
clamps, some basal hyphae running parallel in strands. Basidia subcylin-
drical with 4 sterigmata ; spores obovate-subglobose, 3.5—4.5 X 3 —4 um,
eyanophilous. Widely distributed species but not very frequent.

On rotten branches of Quercus robur in Repedea forest, close to Iasi
town and in Mirzesti forest, Rediu village, Tasi district.

Dacryobolus sudans (Fr.) I'r.

On rotten stems of Picea abies in natural reservation Tinovul Mare,
Poiana Stampei village, Suceava district.

Hyphoderma albocremewm (Hohn. et Litsch.) Erikss. et Strid.
On stems of coniferae in the natural reservation Codrul Secular,
Slitioara village, Suceava district.
Hyphoderma argillaceum (Bres.) Donk

On rotten stems of Picea abies, 26 km west of Suceava town, Sueceava
district and 30 km west of Cimpeni village, Bihor district.
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; pispor : jcal section through fruitbody (length of aculei
ig. 2.— Chaetoporellus curvisporus. a) schematica - {
f"l{gOf) Sn;a bgj section through distal part of an aculeus, c) centr al and hymer.x.lal hyphae,
| .d)p;:vst’idia and hymenial hyphae, e) basidia, ) spores (Drawings by John Eriksson),
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Hyphoderma capitatum Erikss. et Strid.

Fruitbody effused, adnate, whitish-greyish, very thin. Hyphae with-
out clamps. Capitate cystidia present ; basidia normally with 4 sterig-
mata ; spores subglobose, 8 —11 x 7 — 9 pm, smooth. Even if it is locally
common in some parts of Sweden, this is obviously the first record out-
side northern Europe (Fig. 3).

On rotten stems of Abies alba in the natural reservation Codrul Secu-
lar, Slitioara village, Suceava district.

Fig.3 — Hyphoderma capitatum. a) section through fruithody, b) ba-
sidium, ¢) cystidia, d) spores (Drawings by John Erikssen).
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Hyphodermo definitum (Jacks.) Donk
On rotten stems of Picea abies in the natural reservation Tinovul
Mare, Poiana Stampei village, Suceava district.
Hyphoderma medioburiense (Burt) Donk
On dead branches of Fagus sylvatica, in Repedea forest, close to Tagi
town, Tasi district.
Hyphoderma praetermissum (Karst.) Erikss. et Strid.
‘ ’ istrita tow istrita-Nisiud district
On rotten stems, 7 km west of Bistrita Lp\t\n, Bistrita-Nasdud
and in Repedea forest close to Tasi, Tagi district.
Hyphodontia aliendta (Lund.) John Erikss.

Truithbody effused, adnate, smooth, thin, ;\'ellqwmh. dH}:plllmi\-‘(; étltlg
thickened walls, clamped. Cystidia numerous, with hhw]](??eb b ghs “;ithp4
for the thin-walled apex, encrusted in the lqule part 3 E?m'Ac{QS vith +
sterigmata ; spores ellipsoid, 4.5] —~t..->.:) X ]3: — :;3 e) um, A rare spacles
: ¥ Y sastern distribution in Kurope.
seems to have an eastern distrib : IR 1

* On rotten branches of Abves alba in the natural resery aglf)n ?(é(shgi
Secular, Slitioara village, Suceava district and fon’ 1'01,1'201} umsctzl s o
Picea abies in the natural reservation Tinovul Mare, Poiana mp
village, Suceava district.

Hyphodontia alutaria (Burt) John Brikss.
ni ' Arini ix r Gura Humorului
On rotten stems of coniferae, close to Arini inn, near Gu
town, Suceava district.
Hyphodontia breviseta (Karst.) John Xrikss.
On rotten branches of Picea abies in Tinovul Mare reservation, Poiana
Stampei village, Suceava district.
Hyphodonlia nesport (Bres.) Erikss. et Hjortst,
On rotten branches of leaf-bearing forest Co.drii Pa§cax}110t1‘, B%o;gr(:)a:
village, Iasi district and on branches of coniferae in the precinets o
o Y s
ronet, Monastery, Suceava distric t.
Hyphodontia pallidula (Bres.) J ohin Krikss.
On rotten stems of Abies alba in the natural reservation Codrul
Secular, Slitioara village, Suceava district.
Hyphodontia spathulata (Fr.) Parm.

. o axr fonastery
On rotten stems of Abies alba in the precincts of Yoronet Monastery,
Suceava distriet. : :
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Hyphochnictum eichlert (Bres.) Erikss. et Ryv.
On l’ottgjl stems of Betula verrucose in the natural reservation Tino-
vul Mare, Poiana Stampei village, Suceava district.
Hyphochnicium polonense (Bres.) Strid.
~ On rotten stems of leaf-bearing forest, Toplita village, Harghita
district.
Hyphochnicium sphaerosporwim (Hohn. et Litsch.) John Erikss.
R
Oq l'otte}l stems of Betula verrucosa, 15 km west of Dr. Petru Groza,
town, Bihor district.
Laeticorticisim lundellis John Erikss.

On dead stems of Berberis vulgaris in de

ndrological park in Simeria
town, Hunedoara district. J

Peniophora lycii (Pers.) Hohn et Litsch.

On rotten branches of leaf-bearing in Babadag town, Tuleea district.

Phanerochaete sordide (Karst.) Erikss. et Ryv.

On rotten stems of Abies albe in the

recinets of Voronet Monastery
Neamt district. P v Alonastery,

Piloderma crocewm Erikss. et Hjortst.

On rotten stems of Picea abies, 26 km west of Suceava town and in
the natural reservation Codrul Secular, Slitioara village, Suceava district.

Ledulodon erikssonii Ryv.

_ Fruitbody effused, adnate, yellowish-ochraceous, hydnoid, teeth
thin, up to 3 mm long. Hyphae with clamps. Gloeocystidia clavate to
fusiform ; basidia with 4 sterigmata ; subglobose, 6 —5 X 5—6 pm, smo-
oth, with thickened walls. R. erikssonii seems to be restricted to Pz)pulus
tremula. A very rare species with a mainly eastern distribution in Europe.

On rotten stems of Populus tremula in the natural reservation Humogu
close to Hirliu town, Iasi district. ’

Sistotrema brinkmanic (Bres.) John Erikss.

_.On rotten stems of Pinus sylvestris in Tinovul Mare reservation
Poiana Stampei village, Suceava district, on rotten stems of Picea abies,
30 km west of Cimpeni village, Alba district and on stems of leaf-bearing
forest, 15 km west of Dr. Petru Groza town, Bihor district.
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Vesiculomyces cilrinus (Pers.) Hagstr.

ies in Oi ' istrict.
On rotten stems of Picea abies in Oituz pass, Covasna disty
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AREAL LIMITS IN THE ROMANIAN TERRITORY :
ALYSSUM MINUTUM Schlecht. ex DC. 1821

G. DIHORU

The mapping of some rare species whose areal limits are in the South and East
of Romania is initiated.
The informat.on was placed on the map according to the system UTMI.

We open a cycle of brief articles which are meani to point out the
areal of some species on the Romanian territory, mainly in the South and
East of it . The information is based on some synthesis papers (15), on
other newer sources as well as on the original material from some collec-
tions.

Alyssum minutum is an annual Mediterranean species, described in
Crimea, which grows in the South-Eastern Europe, Caucasus, Asia Minor
and North-Western Africa. A small part of its areal covers the eastern
territory of our country, mainly Dobruja (fig. 1), but we do not exclude the
possibility of its existence in other places in south of Romania, because it
was noticed in Bulgaria and Jugoslavia (1). ‘

The data were placed on the map according to the system UTM, but
the map was not divided into the usual squares to facilitate a better read-
ing.

In our country it grows on meadows on rocky xerical and erroded
plains mainly within the association of Dichanthium, tschaemum (L.) Ro-
berty. . ;

It differs from the related species in the following respects :

1. Valves of fruit hairy; staminal filaments non winged ; (sepals
persistent) — Alyssum alyssoides (L.) L.

1. Valves of fruit glabrous; staminal filaments winged ; (sepals
deciduous or persistent) — 2 j

2 Sepals decidous; basis of the style glabrous ; nectariferous
linear glands present; hairyness sublepidote ; fruiting racem
oblong (tlinear) — Alyssum turkestanicum Regel et Schmalh.
(=A. desertorum Staph)

2. Sepals persistent (in young fruits) ; basis of the style hairy ; nec-
tariferous linear glands absent; hairyness strigose; fruiting
racem short (o capituliformous) — Alyssum minutum Schlecht,
ex DC. '

ENUMERATION OF THE LOCALITIES
1. Distr. Giurgiu
MJ 48 — County Greaca (leg. C. Zahariadi,4.1V.1948, BUCA 147.042)

2. Distr. Constanta

PJ 25 — Mangalia (15)
PJ 29/39 — Constanta (3, 15,16)

]

REV. ROUM. BIOL. — BIOL. VEGET., TOME 32, N° 1, P, 11—14; BUCAREST, 1987




§ ol
[ ¢ e
WSNEZ7,
| %Jw\/{;’ >x
sl lgagstuist ¢ ok A., & ©
q 2N b
.
i I j
59 ‘. W
y
e R J D
o b by o &= &

Fig. 1. — Area of Alyssum minutum Schlecht. ex DC. in Romania
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PJ 19 — Murfatlar (Basarabi) (leg. D. Grecescu, 12. VII, 1892, BUCA
50.038) (10, 15)

PK 13 — County Tirguyor, village Cheia (12, 13)
3. Distr. Twlcea

NL 81  — Micin (leg I.Prodan, 11.IV.1911. BUCA 49.928)(10,15,16)
NL 81/91 — County Jijila at Piatra Rogie (11, 15, 16)

PK 18 — Atmagea (15, 16) '

PK 37

— Babadag, hill Tancila (leg. G. Dihoru, 13. IV. 1965, BUCA
106.380) (6)

PL 00 — County Hamcearca, village Nifon (Tiganca) (leg. I. Prodan,
11.1V.1911. BUCA 49.368. BUC 312.205;. leg. 12.IV. 1911,
BUCA, 49.367 ; Ministirea Cocos (15, 16)

PL 10 — Niculitel (leg. G. Dihoru, 12:1V.1965, BUCA 106.381)

PL 91 — County C.A. Rosetti, in Letea (3, 7,15, 16)

PL 93 — County C.A. Rosetti, village Periprava (5, 7)

4. Distr. Buzdu
NL 02 — County Topliceni (18, 19)

5. Distr. Vasluz
NM 56/66 — County Muntenii de Jos, village Minjesti (9)
M

61 — County Vinderei near railway station Tilisman (leg. T.
Sdvulescu, 3.1V.1914, BUCA 146.998)
NM 77 — County T#térani, village Stroiesti (9)
NM 78

— County Bunegti-Averesti, village Averesti (2, 8)
6. Distr. Tagt
MN63 — County Cristesti (2, 4, 15,17).
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ON PROTOVENTURIA BERL. ET SACC.
(VENTURIACEAE-ASCOMYCETES ) ON ERICALES
IN ROMANIA

ANGIHEL RICHITEANU and VERA BONTEA

Protoventuria major (Barr) B. Erikss. on Arcloslaphyllos uva-ursi (L.) Spreng.,
and P. variiselosa (Barr) Barr on Empetram nigrum L. arve described as new in Ro-
mania. Coleroa rhododendri (Tengw.) O. Savulescu cl Eliade on Rhododendion
myrtifolium Schott et Kotschy is discussed and referred to Proloventuria rhodo-
dendri(v. Fohnel) Barr.

Protoventuria belongs to the Venturiaceae. The major characteristics
of this family seem to be the colour, shape and the septation of ascospores ;
at first hyaline, yellowish, greenish or brownish, at last olivaceous brown,
rarely dark brown or remaining hyaline, ellipsoidal or clavate, 2-celled,
cells often unequal, wall smooth or finely roughened (von Arx and Miiller,
1975, p. 95 ; Barr, 1968, p. 800 ; B. Eriksson, 1974, p. 204).

Other characteristic features of many Venturiaceae are found in the
vegetative stroma, in formation of hairs or setae on the ascocarp, and
in the presence of a superficial mycelium. The relationships between the
genera of this family are extremely complex,

Protoventuria is characterized by “hypostroma within host tissue,
often penetrating deeply, erumpent, producing on surface hyphae or stro-
matic tissue on which ascostromata develop ; ascostromata gregarious or
scattered on vegetative mycelium? (Barr, 1968, p. 845).

This genus was erected by Berlese and Saccardo (in Atti Sci. Veneto
Trentino, 10 (1886), p. 174, 1887) for Venturia rosae de Not., non Sace.
K. Miiller and Menon (1955) redescribed Venturia rosae de N. ot. and inclu-
ded it in the genus Gibbera Fr. Later, the former author (in E. Miller and
von Arx, 1962) transferred it to Amntennularia Reichenbach, typitied by
A. ericophila (Link ex Pers.) Reichenb. on Erica. But Antennularia Rei-
chenb. was proposed to replace the pre-Friesian Antennaria Gartner,
a genus of the Compositae (Hughes, 1958). Hughes (1970) reviewed the
sistory of Antennaria Link, its nomenclatural variants and type species,
A. ericophila (Link ex Pers.) Hohnel. He stated that there is confusion
and uncertainty in the name Amntennaria, which has been used in a number
of senses, e.g. as a name for a pycnidial fungus, for synnematous conidia
and also for two genera of Pyrenomycetes. Moreover, the relevant type
material of A. ericophila is lacking and the original diagnosis is ambiguous.
In view of these anomalies, A4. ericophila is regarded by him as a nomen
dubium and its synonym, Antennularia Reichenb., which has been used
for a genus of animals, as a nomen ambiguum. For this reason, in accordance
with the International Code of Botanical Nomenclature, Barr (1971) re-
jected the name Antennularia in the sense of Miiller and von Arx (1962)
and Barr (1968), replaced it by Protoventuria Berl. et Sace. apud Berlese
(1886) with P. rosae (de Not.) Berl. et Sace. as the type species, and she
formally transferred 14 of the North American species of Antennularia to
Protoventuria. B. Eriksson (1974) conserves too the generic name Proto-
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venturia for three Fennoscandian species, and Sivanesan (1974) makes new
combinations for eight of Antennularia species which have so far not been
transferred to Protoventuria together with the description of a mew spe-
cies. Nevertheless von Arx and Miiller (1975) prefer to maintain the name
Antennularia ‘“because the type species A.ericophila is a well defined fungus”.

In this paper we follow Barr’s interpretation which agrees with cur-
rent practice, regarding Protoventuria as a good choice.

Species of Protoventuria can be easily mistaken for Gibbera and Her-
potrichiella. A correct generic identification requires a detailed microsco-
pic examination.

Protoventuria major (Barr) B. Erikss., Svensk. Bot. Tidskr. 68 :

222,1974.

Syn. :Antennularia alpina (Sacc.) Miiller var. major Barr, Canad. J..
Bot. 46 : 850, 1968; Protoventuria alpina (Sace.) Barr var.
" major Barr, Canad. J.Bot. 49 : 1960, 1971.

Hypostroma as brown hyphae in leaf tissues and as subiculum over
surface : Ascocarps 70 — 155 pm in diameter, superficial, epiphyllous,
globose to conical, apex short papillate ; wall thin, 8 — 13 um wide, com-
posed of two or three layers of brown, polygonal cells, blackened towards
ostiolum, setose over upper part of wall; setae 22—55 ym long, 4—5 pm
thick near base, blackish brown, pointed, straight to curved, simple or

septate. Asci 42—53 X 9 — 12 pm, oblong to saccate, apex rounded, base

short stipitate ; pseudoparaphyses few (Fig. 1A). Ascospores 13 — 18 X
x 3.5 — 5 pm, greenish, yellowish, to olivaceous, fusoid, rounded above
lower end often pointed, septate about in middle, slightly constricted at.
the septum, upper cell broader than lower, wall finely roughened at ma-
turity (Fig. 1B). :
On living and dead leaves, dead branches, and bud scales of Areto-
staphyllos spp. (Europe, North America).

Fig. 1. — Protoventuria major (Barr) B. Erikss. A — asci;
: B — ascospores
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SPECIMENS EXAMINED

Arclostaphyllos wva-urst (L.) Spreng., Distr. Suceava, “Breaza in
monte Glodu”, alt. cca. 1200 m.s.m., 9. IX. 1964, leg. E. Topa, in “Flora
Moldaviae et Dobrogae Exsiccata no. 54 (BUCM 94315).

Protoventuria rhododendri (v. Hohnel) Barr, Canad. J. Bot. 49:

1959, 1971.

Syn. : Antennularia rhododendri v. Hohnel, Sitz. ber. K. Akad. Wiss.
Wien, Math. — nat. KI. 718 (1): 1493, 1909 (Fig. 91).

Hypostroma within leaf and branch tissues, erumpent, producing on
surface hyphae or stromatic tissue (subiculum) on which ascocarps deve-
lop. Ascocarps scattered, 110—225 ym in diameter, 60—160 ym high,
depressed-globose, apex rounded, setose over upper wall ; setae 20—100 um
long, blackish-brown, pointed, stiff one-celled or septate ; wall thin, com-
posed of several layers of blackish brown polygonal cells. Asci 45—70 X
X 10 — 16 pm, saccate, oblong or cylindrical, straight or curved, eight-
spored, pseudoparaphyses numerous, filiform (Fig. 2A). Ascospores 12
(15 — 20) X 5 — 8 pm, light green or yellowish, ultimately becoming
olivaceous, fusoid to broadly elliptical, ends rounded or pointed, straight
to inequilateral, septate in or below middle, constricted at the septum,.
wall smooth (Fig. 2B).

On leaves, capsules and branches of Rhododendron spp. (Europe
North America,),. Pt X

Fig. 2. — Protoventuria rhododendri (v. Hohnel) Barr
A — asci; B — ascospores

2~—=c. 1008
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SPECIMENS EXAMINED

Rhododendron myrtifolium Schott et Kotschy (= Rh. ferrugineum .1i.
Rh. kotschyi Simk.), Distr. Prahova, Mt. Ciucasg, 26.V1.1956, leg. Eugenia
Eliade, BUCM 23 728 (as Coleroa rhododendri (Tengw.) O. Sévulescu et
Eliade) ; Distr. Arges, Mt. Iezer-Pépusa, Tezerul Mic, alt. cca. 2100 m.s.m.,
6. VIL. 1967, leg. A. Richiteanu, BUCM 63856 ; V{f. Otic, alt. cca. 2040
m.s.m., 8. VIII. 1982, leg. A. Richiteanu, BUCM 94304 ; Saua Mezea,
alt. cca. 1850 m.s.m., 17. VI. 1976, leg. A. Richiteanu, BUCM 94301 ;
Mt. Piatra Craiului, Coama Lungi, alt. cca. 1950 m.s.m., 2.IX. 1973,
leg. A. Richiteanu, BUCM 94716 ; Saua Funduri, alt. cca. 1880 m.s.m.,
29.V. 1975, leg. B. Drighici, BUCM 94302 ; Virful Pietrii, alt. cca. 2010 m.s.
m., 29. V. 1975, leg. A. Richiteanu, BUCM 94303 ; Vf. “La Arsurd’, alt.
cca. 1850 m.s.m., 15.VI.1975, leg. B. Drighici, BUCM 94316.

In their paper on Romanian microfungi (in Omagiul lui Traian Sdvu-
lescu, cu prilejul implinirii a 70 de ani, Ed. Academiei R.P.R., Bucuresti,
1959, pp. 683—698), Olga Sivulescu and Eugenia Eliade described and
illustrated a species of Venturiaceae new for Romania found on leaves of
Rhododendron kotschy? Simk., and collected by Hugenia Eliade in the_ Ciu-
cay Mountains, 26 June 1956.

This fungus, determined as Venturia rhododendri Tengwall was trans-
ferred by them to. the genus Coleroa, making a new combination, C. rho-
dodendry (Tengw). O. Sdvulescu et Eliade (1. c. p. 684).

However, Tengwall’s Venturia rhododendri on Rhododendron pon~
ticum had been studied previously by von Arx (Ber. Schweiz, Bot. Ges-
62 : 359, 1952) and included by him in the Chaetapiospora, a genus of Am-
phisphaeriaceae listed among the Euascomycetes (unitunicate Ascomycetes)
(Barr, 1976). Afterwards, Miiller and von Arx (1962, p. 701) described this
species as having ‘“‘acht nahe dem unter Ende septierte, schwach gel-
bliche 12 — 18p. lange und 3 — 4,5 u breite Ascosporen”.

We recently reexamined the original Sdvulescu et Eliade specimens (in
BUCM 23 728) and noted that the fungus in question agrees well with their
description and illustrations, although we found ascospore sizes as some-
what larger, 12— (15 — 20) X 5 — 8 pm. However, this species is not a
Coleroa, but a typical Protoventuria. According to Barr (1968, pp. 803 and
829 and von Arx and Miiller, (1975, pp. 96—97), Coleroa develops a subcu-
ticular mycelium or hypostroma, like a pellicle, without superficial hyp-
hae, while Protoventuria is characterized by the formation of variously
shaped hypostroma within host tissues, erumpent, producing on surface
hyphae or stromatic tissue on which ascostromata develop.

We carefully studied 8 collections (including Sdvulescu et Eliade’s sam-
ples) and stated that all these are morphologically similar, agree in all

respects with the description of Protoventuria rhododendr: (v. Hohnel)
Barr ( = Antennularia rhododendrs v. Hohnel, reported from the European
Alps (von Hohnel, 1909, p. 1493 ; Miiller and von Arx, 1962, p. 436) and
from North America (Barr, 1968, p. 852), and do not appear to be sepa-
rable: :
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Protoventuria rhododendri seems to be of eommon occurrence on
Rhododendron myrtifolium Schott et Kotschy (= Rh. ferrugineum Tu.,
Rh. kotschyi Simk.) in all subalpine Carpathian zones (viz. Vera Bontea,
1985, p. 483).

Thus, it is reasonably to assume that all collections reported in our
mycological literature to Coleroa rhododendri (Tengw.) O. S#vulescu et
Ehz'tde on Rhododendron myrtifolium Schott et Kotschy belong to Protoven-
turta rhododendri (v. Hohnel) Barr. )

~On the other hand, Coleroa rhododendri (Tengw.) O. Sivulescu et
Eliade has been wrongly placed in synonymy with Gibbera myrthill (Cke)
Petr., a species widely different, restricted to Vaccinium spp. (Bontea,
1985, pp. 484—485).

Consequently, the name Coleroa rhododendri (Tengw.) O. Sivulescu
et Eliade, based on a confusion over the identity of the species, must be
rejected becauge it i8 taxonomically superfluous and has become a long-
persistent source of error (Art. 69, International Code of Botanical No-
menclature).

On overwintered leaves, branches and capsules of Rhododendron Spp.,
both in the European Alps (on Rh. ferrugineum L., and Rh. hirsutum L.),
and in the northeastern part of North America (on Rh. canadense (L.)
BSP., and Rh. laponicum (L.) Wahlenb.) there was reported another spe-
cies of Protoventuria, P. arxis (B. Miller) Barr ( = Gibbera arzii E. Miiller,
Antennularia arxii (E. Miller) E. Miiller). This species differs from P.

rhododendri (v. Hohnel) Barr in having pale greenish, smaller ascospores

(11 — 14 X 4 — 5 pm, aceording to Miiller in Miiller and von Arx, 1962,
p. 436; 13(—16) X 2.5 — 4pm according to Barr, 1968, p. 849).

Protoventuria variisetosa (Barr) Barr, Canad. J. Bot. 49: 1960,
1971. '

Syn. : Antennularia variisetosa Barr, Canad. J. Bot. 46 : 850, 1968.

Hypostroma as brown hyphae in host tissues and as subiculum over
surface. Ascocarps 80 — 200 um in diameter, scattered, globose to conical,
apex short papillate, wall thin, 10—15 pm wide, composed of two to
three layers of polygonal cells, light brown below, blackened toward apex,
setose over upper wall ; setae 25—125 um long, 5 — 7 pm wide near base,
blackish brown, pointed, straight or curved, simple or septate. Asci 33—
—35 X 9 — 13 pm, oblong to saccate, pseudoparaphyses few (Fig. 3A).
Ascospores 10 — 13 X 4 — b pm, hyaline to light greenish young, becom-
ing olivaceous brown, elliptical to obclavate, ends rounded, strai-
ght to inequilateral, septate in middle or below, constricted at the septum,
wall smooth to finely roughened (Fig. 3B).

On dead leaves, twigs, and fruits of Cassiope sp., Empetrum nigrum
L., and Ledum sp. (Europe, North America).
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Fig. 3. — Proloventuria variisefosa (Barr) Barr
A — asci; B — ascospores

SPECIMENS EXAMINED

Empetrum nigrum L., Distr. Vilcea, ‘“‘In silvis montium Paring ad
lacum Cilcescu”, alt. cca. 2000 m.s.m., 20. IX. 1960, leg.: Al. Buia, C.
Malos and M. Piun, in “Floram Olteaniae Exsiccatam’ mno. 57, BUCM
94314 ; Distr. Bihor, the peat bog Molhasul Mare near Cabana Padis, 28.
VIL. 1971, leg. St. Séraru, BUCM 94317.

As far as we know, this species is for the first time reported from
Turope. The fungus was described originally from North America by
Barr (1968, p. 850) on Ledum groenlandicum Oeder (type), Cassiope mer-
tensiona (Bong.) D. Don., C. stellariana D. C., and Empetrum nigrum L.
var. hermaphroditum (Lange) Sorensen. Our collections agree with Barr’s
description and figure, although the sizes of ascospores are in the lower
part of the range. Barr gives 9 — 16.5 X (2—)3 — 5.5(—6.5) pm for
measurements of the American Collections, while we found our specimens
to measure 10—13 X 4— bum. Consequently, it is reasonable to consider
the North American and our entities as conspecific. Probably P. variise-
tosa has wider distribution, but it is readily overlooked owing to its occur-
rence on dead parts of plants.
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DIVERSITY OF PRIMARY PRODUCERS IN THE MIXED
DECIDUOUS “SLEAU” FORESTS OF NORTHERN
MOLDAVIA (S. R. ROMANTA)

MIHAELA PAUCA-COMANESCU, AURICA TACINA, M. EREMIA, A. POPESCU
% and V. SANDA¥*

The paper presents analytically and synthetically the diversity of primary pro-
ducers in two “sleau” (mixed deciduous forest always including a species of Quercus).
The species are well represented in both forests (71—75 species) and the values
of the Simpson/Pielou index of diversity are higher than 0.5 at the level of each
layer of both forests in case of analysing the effective.

The diversity of primary producers analysed as regards the biomass is lower at
the tree level (0.47—0.38) mainly in oak ‘“sleau’” because of a disproportion among
populations. The diversity of herbs biomass is just as great as the one of the
effective (0.90 — 0.97).

In the investigated forests the species characteristic of the associations have the
main role in carrying out the ecosystemic function of production.

The forests made of several deciduous species among which a species
of Quercus is always present are generally known under the name of
“slean’’. They are present in the hilly and plain region, all over the country.
In general, all mixed forests have a more complex structure than the others
of the temperate area, both as regards the vegetal cover and the fauna, as
well as the component microfauna. That is the reason why the forest is
regarded from an ecosystemic point of view. The diversity treated analy-
tically and as a synthetical index at the level of primary producers repre-
sents a main characteristic reflecting the way in which they perform their

functions in the ecosystem to preserve its stability.

MA’['ERIAL AND METHOD

Diversity is analysed in two hilly areas, in one of them the relevant
being common oak (‘Quercus petraea ) in the other oak (‘Quercus robur ).
From a phytocenotical point of view the two ‘sleau” are similar to
Querco-petraeae-Tilio-Carpinetum Dobrescu et Kovacs 73 and Querco-ro-
bori-Tilio-Carpinetum Dobrescu et Kovacs 73 respectively. Both of

them are typical of the region in the Miletin basin on the northern
limit of the Moldavian plateau. The inventory of higher plants species,
the evaluation of density and biomass were performed on total areas of
one ha within which the sample areas of 500 m? were chosen (in 6 repeti,
tions) for trees and bushes and of 0.25 m? (in 100 repetitions) for herbs,
according to the methodology IBP (Newbould 1967). The biomass was ana-
lysed as dry matter (at 85°C).

* Thanks are due to Elena Macarie for her technical assistance
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The index of diversity was calculated according to the formula work-
' Zn; (n —1)
i1 =1N(N —1)
where n = number of individuals of a species and N = total number of
individuals of all species.

ed out by Simpson and modified by Pielou D =1 —

RESULTS AND BISCUSSIONS

The inventory of higher plants species in the investigated forests
(table 1 a, b) showed that there is a large number of species, namely 71 in
the forest with common oak and 75 in the one with oak. Therefore the
composition of both forest ecosystems is rich in species ; it contains 15 and
respectively 11 wooden species and 3 and 2 bush species, an altogether
large number for Romanian forests. Herbs are the most numerous (53
and 62, respectively, showing most clearly the microstational differen-
tiation in the ecosystem).

From a cenotical point of view the plants in these forests belong most-
ly to species characteristic of their higher associations and cenotaxa (ta-
ble 1 a, b), only 78 species are accompanying ones, being characteristic
of other forest associations with thermophile character or those charac-
teristic of pasture.

The distribution of all species is performed in the whole area of both
phytocenoses better covering the oak “sleau” than the common one. The
common oak “slean’ has a more complex structure. The plants are dis-

Table 1 a

List of the species present in the common oak “sleau’” (As. Querco pelraeae-
Tilio-Carpinefum Dobrescu et Kovécs 73)

As. Querco petraeae-Tilio-Carpinetum: Quercus pelraca, Tilia tomenltosa,
Carpinus betulus
subal. Tilio-Fagion: Fraxinus coriariefolia, Tilia cordata, Quercus robur,
Corydalis cava ssp. marschalliana, Lathyrus venetus
al. Symphyto-Fagion : Fagus sylvatica, Cardamine glanduligera, Dactylis
glomerata, Scutellaria altissima, Atropa belladonna, Hordelymus euro-
paeus :
ord. Fagetalia sylvaticae : Acer platanoides, Hedera helix, Lathyrus. vernus,
Allium ursinum, Anemone ranunculoides, Cardamine bulbifera, Campa-
nula rapunculoides, Viola reichenbachiana, Carex pilosa, Stachys sylvatica,
Polygonatum multiflorum, Galium odoratum, Eurphorbia amygdaloides,
Lamium galeobdolon, Asarum europacum, Ajuga reptans, Carex sylvatica,
Salvia glutinosa, Pulmonaria officinalis, Circaea lutetiana, Carex di-
vulsa, Geranium robertianum, Epipactis helleborine
cl. Querco-Fagetea: Acer campestre, Fraxinus excelsior, Ulmus minor, Acer
pseudoplatanus, Prunus cerasus, Cornus mas, Cornus sanguinea, Cra-
taegus monogyna, Scilla bifolia, Convallaria majalis, Alliaria petiolata,
1 Viola mirabilis, Asparayus tenuifolis, Fragaria vesca, Polygonatum lati-
: folium, Glechoma hirsuta, Campanula rapunculoides, Stellaria holostea,
Melica uniflora, Brachypodium sylvaticum, Galium schultesii, Poa nemo-
ralis, Geuwm urbanum, Moehringia trinervia, Ranunculus auricomus
1 ) accompanying: Sorbus terminalis, Sorbus _domestica, Bilderdykia
dumetorum, Bromus ramosus, Listera ovata, Viola canina, Galium aparine,
l Agrimonia eupaloria :
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Table 1 b .
Dist of species present in the oak “sleaw’”’ (As. Querco robori- Tilio-Carpinelum
Dobrescu et Kovacs 73)

As. Querco robori-Tilio-Carpinetum : Quercus robur, Tilia {omentosa, Carpi-
nus betulus .

subal. Tilio-Fagion: Fraxinus coriariefolia, Tilia cordata, Arum orientale,
Corydalis cava ssp. marschalliana, Lathyrus venelus

al.  Symphyto-Fagion : Cardamine glanduligera, Isopyrum thalictroides, Dac-
tylis glomerala, Scutellaria altissima

ord. Fagelalia : Acer plalanoides, Hedera helix, Anemone ranunculoides, Ane-
mone nemorosa, Lathyrus vernus, Allium ursinum, Pulmonaria officina-
lis, Cardamine bulbifera, Viola reichenbachiana, Lamium galeobdolon,
Galium odoratum, Sanicula europata, Asarum europaeum, Carex pilosa,
Mercurialis perennis, Geranium phaeum, Salvia glutinosa, Maianthemum
bifolium, Geranium robertianum, Euphorbia amygdaloides, Aegopodium
podagraria, Circaca luleliana, Ajuga reptans, Stachys sylvatica, Neoltia
nidus-avis, Polygonatum multiflorum

cl. Querco-Fagetea: Quercus petraea, Acer campestre, Prunus cerasus, Ul-
mus minor, Fraxinus excelsior, Cornus mas, Crataegus monogyna, Cle-
matis vitalba, Scilla bifolia, Hepatica nobilis, Alliaria peliolala, Conval-
laria majalis, Stellaria holostea, Viola mirabilis, Geum urbanum, Polygo-
natum latifolium, Glechoma hirsuta, G. hederacea, Melicauniflora, Mycelis
muralis, Lapsana communis, Moehringia trinervia, Galium schullesii,
Brachypodium sylvaticum, Ranunculus cassubicus, Campanula tracheli-
um, Anthriscus sylvestris, Urtica dioica, Galeopsis speciosa, Lysimachia
nummularia

accompanying : Bromus ramosus, Symphylum officinale, Agrimonia eupa-_ T e

toria, Eupatorium cannabinum, Taraxacum officinale, Galium mollugo,
Chelidonium majus

played on three well-defined layers : trees, bushes, herbs while in the oak
“sleau’ two layers develop, the trees one and the herbs one; the. bushes,
although present, are rare, non continuously spread and cannot be consi-
dered a layer. Perphaps that is why herbs cover 959, of the oak ‘sleau’
and less than 65—709%, in the common oak ‘sleau’ ; the herbs layer is
quite uniformly distributed as a whole even in case of poor cover.

The species participation in the vegetal cenosis only by the ana-
lysis of their presence proves to be better in case of the whole created
structure ; the index of maximum heterogeneity has very high values
both at the trees level and the other layers (table 2 a, b). Of ‘course the

Table 2

Variation of the Simpson/Pielou index of divefsity for primary producers in
the investigated forests

Index of diversity Max. heterogeneity
Level Period common oak oak common oak oak ‘“sleau’”’
““sleau”’ “sleau’’ ““sleau’’

numerical analysis

Trees 0.7761 0.7723 0.8889 0.8889

Bushes '0.7048 0.6145 0.8572 0.8334

Herbs vernal 0.6702 0.8928 0.9788 0.9792

estival 0.9192 0.7816 0.9768 0.9800

analysis of biomass

Trees 0.4767 0.3878 0.8889 0.8889
Herbs vernal 0.6456 0.9097 0.9788 0.9z92> e

estival 0.9548 0.7554 | 0.9768 079
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highest values are at the herbs level this reflecting one of the characteris-
ties of this biocenotical component. Although there is a large number of
species of plants the quantitative contribution is quite different, asreveal-
ed by the values of cenosis diversity.

The Simpson index of diversity whose values increase with the size
of diversity, the maximum being 1, varies a lot in the investigated cases
according to the vegetal layer and even the season but in general the va-
riation recorded ranges within values higher than 0.5 (table 2 a, b). The
diversity analysed under the aspect of the numeric participation of com-
ponent species shows a well-balanced contribution both for trees and bus-
hes or herbs all values being higher than 0.60 ; therefore a larger number of
species are well represented by all layers and in both typesof ‘‘slean”.
We noticed a quite important differentiation of the winter phenaspect in
comparison with the summer one in case of the herbs layer mainly in the
common oak forest after the numerical dominance of only one species in
eomparison with the others.

The species participation in the biomass is not even, mainly in the
case of trees ; the index of diversity depends on the biomass in case of trees
amounting to 0.40 reflecting the gravimetrical dominance of a species
(table 2 a, b). If we investigate the Quercus species dominance in both forests
we notice that numerically it accounts for almost 509, of the total of
trees and gravimetrically it represents more than 70%, of the biomass of
the layer.

Table 3

Contribution of wooden species in the mixed deciduous forests

Relative abundance 9, |Participationinbiomass%
Trees common oak oak common oak‘| oak

“sleau” “sleau’”’ “sleau”” | “sleau’’
Quercus petraea 42 1 71 0.5
Quercus robur 3 30 8 76
Fraxinus excelsior + F. coriariefolia 7 15 8 7
Acer campestre 12 1 2 1
Tilia tomentosa + T. cordata 12 20 9 9
Carpinus betulus 14 27 1 5
Acer platanoides 7 3 1 1
Ulmus minor 2 — — —
Prunus cerasus 1 3 — 0.5

As regards the productivity of the ecosystemic funetion herbs do
not play a significant role knowing their poor contribution to biomass in

comparison with the wooden species. Among the herbaceous species there
is the same productive differentiation as among the species of trees (ta-
ble 4 a, b).

Biomass accumulation differs with the two layers, namely in most
herbaceous species the increased number takes priority or may compen-
sate the differences of individual biomass.

a
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Table 4

Species with a contribution higher than 19 in the structure of the herba-
ceous layer in the investigated forest

Relative abundance 9, !Participation in biomass

Species common oak oak common oak! oak
“sleau”’ “sleau” “sleau”’ i “sleau”’
Vernal period
Cardamine glanduligera — 40.23 — 41.35
Cardamine bulbiferq 55.74 16.00 38.66 24.31
Anemone ranunculoides —— 16.48 — 8.21
Isopyrum thalictroides — 4.20 — 1'87
Galium aparine — 4.20 — 1'96»
Stellaria holostea L 2.86 Ak 1.53
Asarum europatum — 2.84 — 4.06
Carez pilosa 4.04 1.62 7.32 1.59
Galium odoratum 3.09 2.94 2.14 2.29
Campanula rapunculoides 6.19 — 4.95 o
Alltum ursinum 8.32 — 10.21 —
Convallaria majalis 1.70 — 4.99 —_
Melica uniflora 6.00 — 7.16 —
Brachypodium sylvaticum 1.39 — 0.52 —
Stachys sylvatica 1.39 — 3.75 —
Polygonatum mulliflorum 1.54 — 3.63 —
Estival period
Viola reichenbachiana 8.59 9.16 5.61 10.64
Galium odoratum 16.53 9.42 5.89 21.14
Lamium galeobdolon — 9.40 — 13.77
Stellaria holostea 6.06 14.84 5.04 16.13
Care_n: pilosa 9.37 14.15 5.84 10.59
Sanicula europaea — 11.59 — 2.93
Glechoma hirsuta 3.52 3.31 4.18 2.60
Melica uniflora 13.78 1.45 3.68 5.47
Asarum europaeum 5.18 3.43 4.46 2.40
Polygonatum multiflorum 4.18 2.73 5.47 1‘05
Viola mirabilis 2.09 6.11 8.00 2.47
——  Geum urbanum — 3.47 - 0‘91 N

Mercurialis perennis i 0.49 — 1.39
Campanula rapunculoides 4.85 — 7.92 sl

: The higher number of species with increased effective and biomass
is decisive in increasing diversity ; it is not the result of season influence but
shows the quantitative relation among species that may be different at
various moments. Therefore the conditions in these types of forests are
favorable for the development of several species whose competition capa-
bilities are almost equal and which develop by well-represented populaiti-
ons. These conditions are maintained in spring as well as in summer. In
trees, the differences among populations are more evident; the dominant
position of species Quercus among trees, as well as the large number of
these trees more numerous than the other species creates unequal relations
among the populations of the layer and a decisive role in the production
of the ecosystem as well. The genetical characteristics of the dominant
Species are important in this layer. The characteristic species for the asso-
ciation (tablg 1 aand b) are represented in these two cases only by wooden
species : their indicative specific value overlaps their ecosystemic value in
creating the vegetal effective mainly as regards the role of the main primary
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producers. In the oak “sleau’ the 3 characteristic species make for 909,
of the vegetal biomass and common oak only 689%,.

The species characteristic of the suballiance and alliance, therefore
of higher cenotaxa, preserve the indicative value ; from a productive point
of view only Cardamine glanduligera is representative of the herbaceous
layer of the oak “sleau’’ and to a certain extent Scutellaria altissima.

The diversity of these forests is larger if we make a comparison mainly
at the trees level and if we consider the number of individuals and not the
accumulation of biomass. The diversity is different from the beech forests
where the diversity indexes at the tree level are of 0.0 or 0.2 — 0.3 (M.
Pauei et al. 1983, 1984). At the same time in the forests of North America
Whittaker calculated indexes of dominance-diversity of 0.3 for fir tree
forests, of 0.44—0.53 for mixed forests of fir and spruce, between 0.35—
—0.79 for beech forests and in mixed deciduous forests it reaches almost
0.82. Whittaker appreciated that the biomass diversity is more expressive
than the diversity of the effective (1.c. E. Symonides 1985).

At the level of the herbaceous layer the investigations performed in
the country in other mixed forests (coniferous and deciduous) (M. Paucé
1982) indexes of high diversity are noticed (0.60—0.85) but not-as high
as in the investigated forests. The maximum heterogencity is comparable
in all these forests (0.97) being higher in ‘“sleauri’; the high diversity of
the herbs in the forests is accounted for by the fact that several species
are well represented (table 4 a, b).

The analysis of diversity as a dimension of ecosystems stability indi-
cates at present a balance between the present species that assures its
continuity as a mixed forest. The clear dominance of the Qercus species
is the premise of changing this mixed forest into another combination
with prevalence of the hornbeam or lime in case the common oak and oak
were artificially extracted or if severe defoliators attacks on this species
could not be stopped. -

The herbaceous layer would have the same composition and pro-
bably in similar proportion to the present ones; therefore the diversity
assures the continuity of a forest ecosystem namely an ecosystem made
of mixed deciduous forests but having a different structure over the first
20—30 years.

The return to the present structure representing the natural optimum
between the requirements of wooden species and the availabilities of the
environment would occur after longer periods of time because the oak
populations as well as the common oak ones are made of several mature
and old individuals and very few young ones. Not even the reserve of seeds
developed at the level of the herbaceous layer is large. At the same time,
the replacement of the existing species of Quercus with another one seems
most unlikely since no young species of Quercus is available. The bushes

layer would maintain and enlarge. The dynamics of the herbaceous layer

being generally active it could assure the presence of the existing species
perhaps be even enriched by other accompanying species but would result
mainly in modified proportions of the various species involved. N

The two types of forest have the same characteristics of diversity,
the index of diversity being close to the heterogeneity one. Their diffe-
rences are qualitatively manifested by means of the species with decisive
importance in achieving the mixed forest structure.
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CONCLUSIONS

. The diversity of common oak and oak ‘“‘sleau’’ in Northern Moldavia
is large bo.th as regards the phytocenosis and the layers. It is due to the large
n}lml;?er of species present (more than 70) and to their well-balanced part?i-
cipation in both the numeric and the gravimetrical structure.
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LA CROISSANCE DES BOURGEONS AU COURS
DE LA PERIODE DE VEGETATION DE L'ESPRCE
ALIGOTE. LA RELATION ENTRE LA CROISSANCE
DES DRAGEONS, LA SURFACE DES FEUILLES
ET LA CROISSANCE DES BOURGEONS

ANCA LIDIA ANTOHE

The researches represent the continuation of some prev
ried out in the North-East of Moldavi
a type originating from France.

The growth and development of the buds in the vegetation period take place in
parallel with the growth of the leaves and offshoots,

The growing peculiarities of the buds show the fact that the formation of the

buds on offshoots do not develop concurrently and therefore the buds have dif-
ferent ages and biological potentials.

ious studies (1—4) car-
a on two types of Vilis vinifera— Aligoté,

Du point de vue biologique, on comprend par bourgeon l’organe de
base ou est inclus et d’out commence le cycle annuel de croissance et de
développement. Le bourgeon représente Punique organe de la vigne qui,
sous forme potentielle, inclut la croissance et le développement de méme
que tous les potentiels héréditaires de toute la plante.

R. Bessis (7) montre que les bourgeons de la vigne possédent des ca-
racteres particuliers, intrinséques, qui varient plus ou moins, d’un bour-
geon & l'autre. Selon Champagnon (cité par Bessis), il s’agirait des propri-

étés fixées, de nature physiologique connue, qui présentent des caracte-
res morphologiques corrélatives a leurs qualités, comme par exemple le
nombre des internoeuds préformés, la fertilité et d’autres encore.,

Les recherches effectuées dans ce domaine (5, 9, 12) ont démontré
que dans l'axile de chaque feuille se forment trés tot deux bourgeons —
I’un principal et I'autre secondaire. Ces bourgeons se trouvent sous une
couverture commune, formant ’ainsi nommé « ceil primaire ». I’un des
deux bourgeons se¢ met & croitre immédiatement aprés sa formation et
donne naissance & un drageon appelé « Uenfant ». Ce bourgeon g’appelle
bourgeon d’enfant (9, 11, 14, 15), bourgeon d’été (5, 12), ou bourgeon
secondaire (9, 15, 16).

L’autre bourgeon évolue lentement et ¢’est & peine dans le cycle sui-
vant qu’il produira un nouveau drageon. Il s’appelle bourgeon latent (7,
19), bourgeon primaire (9, 12, 14) ou bourgeon d’hiver (113774, 18).

Le bourgeon d’enfant se forme & partir des tissus intérienrs du dra-
geon principal. Le bourgeon latent (d’hiver) se forme partir des tissus
extérieurs de Penfant et pour cette raison il est considérs le bourgeon le
plus bas de D’enfant.

! Ces deux sortes des bourgeons (le bourgeon principal et le bourgeon
d’enfant), en dehors de quelques particularités anatomo-physiologiques, se
distinguent aussi par un comportement différent de la, physiologie de la
croissance. Tandis que le bourgeon d’été (IPenfant) commence & éclore pen
de temps apres sa formation, done dans la méme période de végétation, le
bourgeon d’hiver commence & éclore seulement apres avoir parcouru un
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repos de croissance, l’année suivante (6). Ce bourgeon passe 1'hiver sous
la forme d’un bourgeon couvert d’écailles et d’une poussiere abondante,
étant done un bourgeon latent. I’année suivante il donnera naissance & un
autre drageon, strictement identique au drageon initial.

R. Bessis montre que les facteurs qui exercent leur action sur les
corrélations de croissance chez les plantes ligneuses sont :

a) des facteurs fixes — facteurs existants au cours du cycle végé-
tatif ou au cours du repos hivernal précédent, donc des tendances déja
fixées dans les bourgeons;

b) des corrélations actuelles de naturé trophique et hormonale qui
ont comme substrat les propriétés fixées des bourgeons ;

¢) la vigueur — Bessis emploie ce terme pour la coupe de la vigne.

Tout cela donne la particularité principale des plantes ligneuses, cel-
le de posséder dans leurs bourgeons des facteurs qui ont eté actuels au

cours du cycle végétatif précédent et qui servent de point de départ dans
le cyecle suivant. i

Sur un drageon d’un an, la formation des bourgeons n’atra pas lieu
simultanément et c’est pour cela que les bourgeons ont un age différent
de différenciation. Une preuve en est le fait que les drageons issus de ces
bourgeons différent entre eux non seulement en longueur, mais aussi dans

les rythmes de croissance et de développement. L'hétérogénie des bourgeons
est aussi démontrée par Dintensité différente de leur croissance au cours
d'un cycle végétatif.

Selon D’opinion des différents chercheurs (8, 9, 11) 'hétérogénie des
bourgeons qui se trouvent sur les drageons de I’année passée a un carac-
tére ondulant, cyclique. A. Borisovski (1967) a constaté que les bourgeons
de la partie inférieure des drageons (les bourgeons 1—5) de méme que ceux
de la partie supérieure (les bourgeons 12 —15) sont moins développés que
les bourgeons de la zone du milieu des drageons.

Bn dehors des bourgeons d’enfant et des bourgeons latents — qui
représentent des types essentiels de bourgeons — on peut distinguer en-
core d'autres catégories. Ce sontles bourgeons accessoires. Ainsi, chaque
bourgeon principal porte & sa base deux bourgeons & P'aisselle des deux pré-
feuilles aux 6eailles. Ce sont les bourgeons secondaires (7, 9, 11, 14, 16). 1l
y a aussi des bourgeons dormants (7, 9, 14), qui peuvent refaire le systeme
des drageons de la vigne & la suite de certaines calamités, lorsque les bour-
geons principaux sont détruits (gel, attaques diverses, maladies).

MATERIEL ET METHODE

Létude a 6té effectuée dans le cadre de la Station Expérimentale
Horti-Viticole Iasi, dans des conditions d’expérimentation identique &
celles rappelées dans les travaux antérieurs (L—4).

La croissance des bourgeons au cours de la période de végétation des
drageons & ét6 observée surles trois catégories de drageons (de base, de milieu
et de bout) chez 'espéce Aligoté. On a utiligé la méthode des mesurages &
la loupe binoculaire, & 'aide d’un oculaire micrometre, en établissant ainsi
1a croissance en largeur des bourgeons & un intervalle de 15 jours.
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Les mesurages ont été effectuds aux ¢ i
| - C x dates suivantes : ; :
VI; 18 VI; 1VIL; 15 VIT; 1VIIL; 15 VIL; 11X, 15 RN MY
es résultats ont été exprimés en unités conventionnel,les (u.zz.) '

RESULTATS ET DISCUSSIONS

. %n a,.ts%lv} la croissance des bourgeons de espéce Aligoté chez les
ra,ﬁgo ] ém uds a la base du sarment (fig. 1). Les bourgeons 1—5 ont une
%:3“ eailr)n riode dq cr01§sance (5_V _~.25 V). Ils continuent & augmenter

urs enslons jusqu’au premier juillet, au moment ot la croi
manifeste notamment en longueur. I1 s”en suit 1’arrét d &1 L Chotsasits,
i nota 1igueur. Il . y e la croigsance
233;1;;; Olla;, (;;g)tlsls% gu pbhénomene a une intensité diminude. Les internoeuds,

aux bourgeons analysés (3) grandissent
' b _ ' § eu en longu
1133, gra,nc(lle période de leur croissance étant entre le 9 V etple 23V Cgese}lrf’
n?)renlf(fgld?l (:rflqigsenttplus intensément en épaisseur par rapport a,lix inter
1l1eu et surtout du bout des drag o
C ( s drageons — la grande péri

leur croissance étant toujours au mois de mai (9 IV — 2gV) o

Les feuilles des bourgeons analysés (1) passent par la grande période

Les bourgeons qui apparaissent d i
L ans la premiére parti i
%ﬂuilllé ggi_slfg?;epa,r lalgmndedpériode de croissance entre lep25 1’(57 2‘151 11;1 %18&8
avec la grande période de croissance en long i ;
noeuds respectifs. Ceux-ci sont les plus longs i e b i
ternoeuds des d
la base du sarment. La grande pé T Yol o pom i
. : grande période de la croissance en épai
(linternol?uds‘ana,lysés_ est déplacée en temps (25 V — 25 VI).p%:esssef%;iﬁg:
ci .(ées I(jurgie(?ns croissent beaucoup, en réalisant les plus grandes surfaces
foliées. Leur grande période de croissance est au mois de juin.

Les bourgeons qui apparaissent d. it
0 ] ans la seconde moitié d i
ﬂlsmcf(?izsszlrlli pdar la gra,ndehpénode de croissance entre le 18 XIII ett1 Ién fl%fdle
_ ans un rythme accéléré jusqu’au début du i ! ‘
i%iuillg?selr(:ll(l)re ucémssance cogtinue plus lentement jusqu’au m(f?smg’ogtgggg,
, ! 8 correspondants a ces bourgeons ont la grand i :
aeur croissance en longueur entre le 25VI et le 25VII, etgla, gr;?n%ir;)%%fog:
e croissance en épaisseur entre le 5VI et le 25VI. Les feuilles ont la grande

ériode de croiss i jui Sali
?oliées. croissance au mois de juillet et réalisent de petites surfaces

Les bourgeons du mois de jui i

L juillet, en fonction du moment d
aggal%t‘lon sur les drageons, ont la grande période de croissance d:,nlselll;
premiére ou la seconde période des mois respectifs. Ils croissent plus

rapidement j ! i b is i i
_rap nt jusqu’at mois d’aoft, mais ils continuent les croissances

en longueur et en épaisseur j ? i
] Ir jusqu’au mois d’octobre. Les in
faespectlfs ont la grande période de croissance en longueur a;ltgili‘ggl?: d;
pér%gzgdg pérlgde de crmzsance des bourgeons (5 VI — 25 VI), et 1a grande
€ croissance en épaisseur en méme tem I i
de croissance des bour i i ket et L0y
geons. Les feuil les qui correspondent aux bou

aﬁngélyséts passent par la grande période de croissancepa,u mois dll{e j?lil{gi?o (1;12

e temps que leurs bourgeons, mais réalisent de petites surfaces foli:Ses.
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Les bourgeons qui apparaissent sur les drageons au mois d’aolit
se développent trés peu. Les internoeuds qui leur correspondent ont la
grande période de croissance en longueur et en épaisseur toujours aut mois
d’aoflt.

Les autres bourgeons qui apparaissent plus tard vers le bout des
drageons sont surpris par les températures basses, flétrissent et tombent.

Chez les drageons situés au milieu du sarment (fig. 2), les bourgeons
de la base des drageons (bourgeons 1 — 4) ont la grande période de croissance
le 5 mai, & la différence des mémes bourgeons des drageons dela base du
sarment, qui, ayant un rythme plus lent de croissance, passent par la grande
période de croissance le 25 mai. Ils se développent jusqu’au mois de juin,
ensuite le phénomeéne continue d’une maniére plus lente.

Leg internoeuds respectifs (3) ont la grande période de croissance en
longueur et en épaisseur en méme temps que les bourgeons analysés.

Les feuilles (1) qui correspondent & ces bourgeons passent par la
grande periode de croissance au mois de juin, leurs surfaces folides étant
plus réduites.

A partir de la seconde moitié du mois de mai, les bourgeons qui appa-
raissent passent par la grande période de croissance le 25 mai, ou le 5
juin. Ils ont un’ rythme accéléré de croissance jusqu’au premier a01t,
ensuite le phénomene continue avec des croissances en longueur ou en épais-
seur jusqu’au mois de septembre. La grande période de la croissance en
longueur des internoeuds respectifs coincide avec la grande croissance des
bourgeons. La grande période de la croissance des internoeuds en épais-
seur g lieu entre le 25 V et le 256 VI. Au mois de juin, les feuilles de ces
bourgeons passent aussi par la grande période de croissance. Leurs surfaces
folides sont les plus grandes sur tout le drageon.

Les bourgeons qui se forment au mois de juin sont plus jeunes du
point de vue de leur Age et se caractérisent par les croissances les plus prég-
nantes en longueur et en épaisseur. Ces bourgeons passent par la grande
période de la croissance au mois de juin (le 18 juin) et croissent en rythme
accéléré jusquau mois de juillet. Ils continuent quand méme a augmenter
leurs dimensions soit en longueur soit en épaisseur et méme plus tard.

Nos résultats coincident avec les résultats des recherches effectuées
par d’autres auteurs (Bessis (7)) qui conduisent 21'idée que les bourgeons
d'un drageon n’ont pas tous les mémes propriétés au début de leur végéta-
tion, les plus favorisés étant ceux de la partie médiane des drageons.

Les internoeuds des bourgeons du mois de juin ont la grande période
de croissance en longueur antérieure & la grande période de croissance des
bourgeons (le 25 mai et le 5 juin), et la grande période de croissance en
épaisseur apiés la grande période de croissance des bourgeons (le 25 juin
et 1e 25 juillet). Les feuilles de ces bourgeons ont des surfaces foliées rédui-
tes et la grande période de leur croissance est postérieure & la grande
période de la croissance des bourgeons et notamment au mois de juillet.
Les bourgeons qui apparaissent sur les drageons au mois de juillet, en
fonction de leur apparition, passent par la grande période de croissance
dans la premiére ou la seconde moitié du mois de juillet. Ils croissent
dans un rythme plus rapide jusqu’a la fin du mois de septembre, mais
les ciroigsances en longeur et en épaisseur continuent pendant toute la
péiiode de végétation.
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Les mtel:noeuds passent par la grande période de croissance en
longueur en méme temps que leurs bourgeons et plus tard par la grande
période de croissance en épaisseur (25 VII — 25 VIII). Une partie des feuil-
les de ces bourgeons (approximativement 6 —7 feuilles du rang 23 —27)
passent par la grande période de leur croissance en méme temps que leurs
bourgeons. Le reste des feuilles passent plus tard par la grande période de
croissance et leurs surfaces folides sont réduites.

: Les bourgepns du mois d’aolt croissent plus lentement. La grande
période de la croissance en longueur des internoeuds de ces bourgeons coin-
cide avec celle des bourgeons (le mois d’afit) tandis quela grande période
de la croissance en épaisseur des internoeuds est plus tardive (le 25 juillet
jusqu’au 25 septembre).

La croissance des bourgeons sur les drageons situds au bout du sar-
ment (fig. 3) gardent généralement les mémes caractdres rencontrés jus-
qu’a présent. Les bourgeons qui se trouvent & la base des drageons ont
une intensité maxima de croissance le 5 mai, en méme temps que les inter-
I}oeﬂdS respectifs (3). L’intensité maxima de la croissance en épaisseur des
internoeuds est le 25 juin.

- Clest toujours au mois de juin que passent par la grande période de
rois sance.les feuilles des bourgeons respectifs (1) qui réalisent des surfaces
oliées petites. La croissance des bourgeons a un rythme accéléré jusqu’au -
mois de juin, ensuite le phénoméne continue d’une manidre plus lente.

_ Les bo}lrgeons qui apparaissent le 25 mai passent par la grande pé-
riode de croissance en longueur le 25 mai et la grande période de crois-
sance en épaisseur le 25 juin. Les feuilles qui correspondent & ces bourgeons
passent par la grande période de croissance au mois de juillet et se carac-
térisent par les plus grandes surfaces folides réalisées sur les drageons.

. Les bourgeons formés au mois de juin ont un rythme accéléré de
croissance jusqu’au mois d’aott.

Leur croissance continue jusqu'a la fin du mois de septembre. Ces
bonurg_eons passent par la, grande période de croissance le 18 juin ce qui
coincide avec la période de la croissance en longueur de leurs internoeuds.

' .La graa}de. période de la croissance en épaisseur des internoeuds (le
25 juillet) coincide avee la grande période de la croissance des feuilles cor-
respondant & ces bourgeons. Les feuilles ont de grandes surfaces folides.

Les bourgeqns qui apparaissent sur les drageons au mois de juillet
ont 12?,\ grande période de croissance en fonction de leur apparition, dans la
premicre ou la seconde moitié du mois de juillet. La grande période de
croissance en longueur des internoeuds respectifs coincide avec celle des
bourgeons, mais elle est différente de la grande période de croissance en
épaisseur (le 25 aolt). Les feuilles correspondant & ces bourgeons pas-
sent par la grande période de croissance soit aumois de juillet (pour les
boqrgeon_s qui apparaissent sur les drageons dans la premiére moitié du
mois de juillet) soit au mois d’aolt (pour les bourgeons qui apparaissent

sur les drageons dans la seconde moitié du mois de juillet). Leurs surfaces
folides sont réduites.

Les bourgeons qui se forment sur les drageons au mois d’aoft, crois-
sent plug lentemept et passent par la grande période de croissance en méme
temps que leurs internoeuds (pour la croissance en longueur). La grande
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période de la croissance en épaisseur est vers 'automne (le mois de sep-
tembre).

La courbe de la croissance des bourgeons indifféremment de la posi-
tion des drageons sur le sarment est une courbe ondulante, cyclique (fig.
1—3). Done, il s'agit d’une hétérogénie bien marquée des bourgeons. A
Pappui de I’hétérogénéité biologique des bourgeons vient aussi le fait que
les drageons issus de ces bourgeons différent entre eux par le rythme de
croissance et de développement.

On a représenté la croissance en longueur et en épaisseur de quelques
bourgeons sur les drageons de ’espéee: Aligoté (fig. 4). On observe que le
phénomeéne de la croissance en longueur s’arréte avant larrét de la crois-
sance en épaisseur, d’une maniére d’autant plus prégnante que les bourge-
ons sont situés vers la base des drageons.

La formation etla croissance des bourgeons sur un drageon ne se
déroule pas simultanément, & cause de cela les bourgeons n’ont pas tous
les mémes propriétés & leur début de croissance, ils sont d’age différent
et ont des potentiels biologiques différents.

CONCLUSIONS

Dans les recherches que nous avons effectuées, sans tenir compte de la
position des drageons sur le sarment nous avons remarqueé : :

1. Les bourgeons formés sur les drageons au mois de mai croissent
dans un rythme plus rapide jusqu’au mois de juillet (les bourgeons de la
base du sarment) ou jusqu’au mois d’aoflit (les bourgeons du milieu ou
du bout du sarment).

La croissance en longueur des internoeuds s’arréte avant la croissance
des bourgeons. La grande période de croissance en épaisseur des inter-
noeuds est plus tardive (surtout pour les drageons du milieu et du bout
dusarment) et coincide avec la grande période de croissance des feuilles.

2. Les bourgeons qui apparaissent sur les drageons au mois de
juin sont les bourgeons aux plus grandes dimensions. Leur rythme de crois-
sance est en fonction de la position des drageons sur le sarment.

Les bourgeons des drageons situés au milieu et au bout du sarment,
croissent plus rapidement jusqu’au mois de juillet, tandis que ceux qui se
trouvent sur les drageons situés & la base du sarment croissent jusqu’au
mois d’aolit. Les bourgeons des drageons de la base et du bout du sarment,
passent par la grande période de croissance en méme temps que la grande
période de croissance en longueur et en épaisseur de leurs internoeuds.

Les bourgeons des drageons du milieu du sarment passent par la
grande période de croissance & la suite de la grande période de croissance
des internoeuds respectifs. La grande période de croissance en épaisseur
des internoeuds est plus tardive. Les feuilles des bourgeons analysés passent
par la grande période de croissance au mois de juin et réalisent de grandes
surfaces foliées.

3. Les bourgeons qui apparaissent sur les drageons au mois de juillet
sont de dimensions réduites et croissent plus lentement. Ils passent par
la grande période de croissance au moisde juillet, concomitamment & la
grande période de croissance en longueur des internoeuds et la grande pé-

DRAGEON DU BOUT DU SARMENT.
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riode de croissance des feuilles. La graﬂad(:,1 pério_(ik:le dedcro1ss§§;§0%nég§1%%?;1

i i & la grande période de cro Lr-
des internoeuds est postérieure & AL o= haur

itué milieu et au bout du sarment). La ¢
ons (pour les drageons situés au ¢ . .
ggnce (gl};l) longueur des internoeuds s’arréte avant que s’arréte la croissance
rgeons. . |

B qu§ partir du mois d’aolit la formation des bourgeons a lien %ans
un rytﬁme plus lent. Tout aussi réduite est la croissance en longueur et en

isseur. .
s 5. Plus les bourgeons apparaissent plus tard sur les drageons, plus

i 1 s 1’automne. :
roissance se prolonge vers l'aut ] I :

s 06 Les bourggons des drageons situés au mlh?u du sarment ];)résent%rll‘laj
des croissances plus grandes tant en longueur qu’en épalsseuétpar rapp
aux bourgeons des drageons de la base et du bout du sarment.
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TRIFLURALIN INFLUENCE ON THE ULTRASTRUCTURE
OF ROOT MERISTEM CELLS IN WHEAT (TRITICUM
ABSTIVUM L.) AND SUNFLOWER (HELIANTHUS
ANNUUS L.)

CONSTANTA SPARCHEZ, V. SORAN, C. CRACIUN

, A. POLIZU,
and VERONICA CRACIUN

The herbicide Triflurom 24 EG (24% trifluralin o, «, a~trifluoro-2,6-dinitro-
-N,N-dipropil-toluidin), applied continually for 5 days to germinating wheat
and sunflower seeds brought about important ultrastructural modification in
the meristematic cells of primary rcots. The

modifications depended on species.
In wheat, trifluralin influenced mostly the structure of the nuclear apparatus.
As trifluralin inhibited the formation of new cellular walls after division, the

cells became gigantic and polynucleate. The nuclei were smaller in size and some
of them probably lacked nucleolus. In sunflower, trifluralin modified the lipid
metabolism and induced a decrease in ‘the amount of nucleus heterochromatin.

It is relatively well known that macroscopically trifluralin has an

important influence on weeds (5), (6),(9), (11), (12), (14), (15). Its influ-
ence at cell level has been studied on single plant species only, brood bean
(Vicia faba 1) by M. Bobak (2) (3), (4) in Czechoslovakia,.

Considering that herbicides are phytotoxic substances both for
cultivated plants and weeds, we have studied the effects of small triflu-
ralin doses on the ultrastructure of meristem cells in the wheat rootlets

(Triticum aestivum 1) the Transylvania variety, and the sunflower ra-
dicle (Helianthus annuus L), the Record variety.

MATERIAL AND METHOD

Wheat and sunflower seeds were set for germination in Tinhardt
germinators, on filter paper previously soaked with a Triflurom 24 EC
watery solution (249, trifluralin) in concentrations corresponding to a
treatment of 0.1 kg/ha a.s. and 0.5 kg/ha a.s.

A thermostat provided a constant temperature of 24°C during ger-
mination. The humidity of the filter paper varied gradually from one mois-
tening to another, which were performed daily with the same quantity of
distilled water.

On the 5th day of germination, when the rootlets were well developed
(approximately 2—4 cm in the control seedlings), the upper part was fixed
for 2 hrs in glutharaldehyde and for 1 hr in 19 osmic acid. The control
radicles untreated with Triflurom were also fixed. After acetone dehydra-
tion, the material was inserted in Vestopal W.

The material was prepared for division so that each section was achie-
ved at meristem level. The sectioning was done by means of I..K. B. — ITIT
ultramicrotome and the plant material was studied in the electronmicros-
cope TESLA BS—500 after it had been previously contrasted twice.
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RESULTS AND DISCUSSION

Plate I, figs 1, 2 present the ultrastructure of root meristem cells
in control wheat seedlings. It is the normal ultrastructure described in
electromicroscopical atlases (1), (16) and cytology treatises (7), (13).

0.1 and 0.5 kg/ha bring about cell enlargement and the thickening
of cellular walls, especially for the 0.5 kg/ha concentration (Plate I, fig. 5).
The organelle with the most obvious ultrastructural modifications is the
nucleus, It seems that the cell division is not followed by the formation of
new cellular walls, so that the newly-synthesized cellulose fibres thicken
the already existing walls. Plate I, fig. 4 presents metaphase chromosomes
and phragmoplast vesicles not linked together and not generating a cellu-
lar wall. In this situation the “‘gigantic” cell leads to the enlargement of
the nucleus, to the formation of lobes and finally to nucleus division into
several nuclei, some containing nucleoli and others lacking them. We get
thus, a polynucleate “gigantic’’ cell, rich in chromatin and having amoeba-
like nuclei (figs 3, 5, 6) because of the wavy and strongly lobated membrane.
This abnormal gigantic development of the cells was also noticed by G. G.
Nayar and A. N. Sparow (10) and recorded by G. D. Kirillova, I. A. Tiho-
noviei’ and T. S. Fadeeva (8). They all consider that this ‘‘gigantism”
ig due to the inability of the cells to complete their division under the
influence of pesticides. These modifications reveal an intensified meta-
bolic. nuclear activity. In both concentrations trifluralin also induces senes-
cence. It manifests itself by the early appearance of vacuoles containing
different; substances which form precipitates of diferent solidity (figs 3,
5,6). ¢ !

Plate II, figs 7 and 8, presents the ultrastructure of root meristem
celly in control sunflower seedlings. The nucleus has large nucleoli, gene-
rally containing vacuoles. The cytoplasm, besides provacuoles (small
vacuoles of the meristematic cells), mitochondria and proplastids, also
contains spherical or longish oil droplets. As they are loaded with unsa-
turated fat acids, the oil drops are strongly osmiophile and consequently
their optical density is very high. The endoplasmic reticulum is also very
well developed. Vo g |

Plate II, figs 9—12, shows the effect of trifluralin in 0.1 and 0.5 kg/
ha  concentrations on the ultrastructure of meristematic cells in sunflower
rootlets. It can be noticed that: trifluralin influences sunflower less than
wheat a fact which explains the differentiated reaction depending on spe-
cies. Our results prove that grasses and probably all monocotyle weeds
are more sensitive to trifluralin influence than dicotyle plants. However,
the modifications noticed in the ultrastructure of meristematic cells of
sunflower rootlets show that the influence of trifluralin on dicotyle plants —
— even in small doses — is not at all negligible. At nucleus level, larger
doses bring about an increase in nucleolus size (plate IT, figs 9—12) toge-
ther with the disappearance of nucleolar vacuole. The heterochromatine
in each nucleus decreases, and some nuclei (plate 11, fig. 12) tend to become
irregular. For the 0.5kg /ha concentration the presence of starch leucoplasts
can be noticed, also loaded with osmiophile substances ; the excessive
development of the endoplasmic reticulum and of the Golgi apparatus is
also noted. :

: tematic wheat cell (Triticum aestivum L) foll
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Trifluralin also leads to a high increase in the number of oil drops
(plate IT, fig. 10), a fact which suggests an augmentation of lipid synthe-
gis. This supposition is also supported by the intense development of the
endoplasmic reticulum, which is known to be made up of membranes rich
in lipids.

CONCLUSIONS

1. BEven in small doses, trifluralin modifies the ultrastructure of
poot meristem cells in wheat and sunflower.

2. The modifications induced by trifluralin differ according to spe-
cies. ;
3. The essential modification noticed in wheat is the formation of
“gigantic’”’ and polynucleate cells.

4. In sunflower this influence manifests itself in the modification
of lipid metabolism, and at nucleus level, in the reduction of nucleolus
size and the decrease in heterochromatin.

’
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LE ROLE DES EFFECTEURS LECTINIQUES
DE LA PEROXYDASE DANS I’ADAPTABILITT
. /DES PLANTES. ETUDE PAR ELECTROPHORISE
D’AFFINITE

MARGARETA DUMITRESCU*, NJ ROMAN *#* M. FALCA **, 13, GORENFLOT***

don présente une série de résultats obtenus par I"¢lectrophoreése d’alfiniié ulilisant
un effecteur lectinique de la peroxydase (PO) isol¢ apartir dela gousse des petits
pois. L’analyse des extractions obtenues a partir des plantes sensibles ou résis-
tantes envers les conditions extéricures reléve unc grande et, respectivement, une
petite réactivité des zymogrammes PO envers Peffecteur.Ce fait soutient I’hypothése
sur implication adaptative du réglage de 'activité de la PO par les lectines endo-
genes. La réactivation de certaines isoenzymes inactivées par les radiations UV
est une autre prévue pour le role des lectines dans le processus d’adaptation des

. plantes.

L’¢lectrophoreése d’affinité (1) est une variante de la méthode élec-
trophorétique ‘utilisée pour I'analyse des liquides biologiques contenant
des glycoprotéines. Il s’agit de I'électrophorese des solutions glycopro-
téiques dans la présence des lectines. Ces derniéres sont des substances
naturelles héterogénes du point de vue structure, capables d’interactions
“gpécifiques avec différents oligosaccharides caractériseés par leurs compo-
Jsition monosaccharidique et par leurs structures spatiales. [
0 vl électrophorese  d’affinité” peut étre effectuée en deux variantes.,
Dans T'une, la lectine est incorporée dans le gel de I’électrophoreése, dans
DPautre elle est mise en contact préalable avec la solution glycoprotéique.
Hn ‘conséquence de D’interaction de la lectine ayant deux structures con-
venables il résulte des complexes précipités ou & migration électrophors-
“tique différente, et dans le cas des glycotprotéines enzymatiques (par exem-
ple, la PO), celles-ci peuvent subir des modifications d’activité enzymati-
que. Dans un travail antérieur (2) nous avons signalé interaction diffé-
rente de leffecteur de la PO avec de différentes isoenzymes PO et 'impor-
‘tance de cette interaction pour la taxinomie. Lia nature lectinique de ces
effecteurs de la PO révélée ultérieurement (3) permet explication de cette
interaction différenciée par la variation des structures oligosaccharidiques

‘des différentes isoenzymes de la PO. Dans le présent travail on s’est pro-

posé d’utiliser 1’électrophorese d’affinité pour prouver le roéle adaptatif

des lectines.

MATERIEL ET METHODES
. Comme matériel biologique on a utilisé des feuilles de roseau ot d’An-
thyllis vulneraria et les aguilles de quelques coniféres (Pinus mugo, P.
cembra, Picea abies). Les feuilles de roseau provenaient du lac de Mogo-
§oaia et des terrains & haute salinité. Les plantules de 1’ Anthyllis vulneraria
o différentes sousespeces ont été élevées dans le laboratoire & partir des

~grains de la collection du laboratoire de biologie végétale D, de la Faculté

des Sciences du Centre d’Orsay. Les aiguilles de coniféres ont été réeol
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tées rur des arbres élevés & petite altitude et 4 grande altitude (2 la limite
supérieure de P’aréal de croissance des ¢oniferes) (4, 5).

Les extractions enzymatiques des feuilles et des aiguilles ont été
coumises A Délectrophorése en présence de Deffecteur lectinique isolé de
la gousse de Pisum salivum par la chromatographie d’affinité.

Les extractions enzymatiques ainsi que celles des effecteurs ont été
obtenues par le broyage des feuilles, des aiguilles et des gousses dans le
tampon acide acétique-acétate de Na 0,02 M, pH = 4,8. Les extractions
enzymatiques ont été analysées telles quelles ou apres le contact préalable
pendant 24 hs. & 4°C avec Ueffecteur lectinique. I irradiation & rayons UV
a 616 effectuée avee une lampe Camag a 254 nm pendant 5. L’électropho-
rose a 6té effectuée dans un systéme vertical, dans un gel d’acrylamide
10%,, dans le tampon Tris-borate, pH = 8,2. Le sens de migration a été
du péle négatif vers le pole positif. Le dévelopement des zymogrammes a
été effectué dans une solution de tampon acide acétique-acétate qui con-
tenait de la benzydine et de 'eau oxygenée.

RESULTATS ET DISCUSSIONS

11 résulte des figures et des tableaux présentés, que les modifications
Jes plus importantes apparaissant sur les zymogrammes sous 'action de
Peffecteur impliquent une ou deux fractions de mobilité intermédiaire qui
souffrent une diminution de leurs mobilité dlectrophorétique et une frac-
tion proche du start (péle négatif) qui souffre la stimulation ou l'inhibi-
tion de son activité, apparaissant ou bien disparaissant sur les zymogram-
mes en présence de Deffecteur. Ces modifications sont dépendantes des
conditions du milieu et de la nature du matériel biologique dont ’'analyse
fut entreprise comme suit.

A. L’action de Deffecteur chez les différentes races géographiques
de rosean '

1’action de Deffecteur est différente sur les races gbographiques du
roseau, ainsi, dans le cas du roseau qui croit sur le lac de Mogosoaia l'effec-
teur produit P’accroissement de la mobilité électrophorétique de la frac-
tion située chez le témoin sur la ligne du start. Dans le cas des différentes
variétés de roseau qui croissent sur des terrains a grande salinité il y a
un aceroissement encore plus marqué de lamobilité de cette fraction (Kig.1).

B. Taction de Veffecteur chez différentes sousespéces de A. rulnerarie

On a démontré antérieurement une action différente pour les
différentes sousespéces'lorsque les extractions étaient obtenues & partir de
plantes adultes.

Dans le cas des extractions obtenues des feuilles des plantules de
5 jours élevées dans le laboratoire, les différences de réactivité entre les
sousespéces n’apparaissent plus. Cette réactivité se manifeste soit par la
modification de Dactivité de certaines fractions, soit par la modification
de 1a, mobilité des autres fractions (Fig. 2). L uniformité de la réactivité
‘est également visible sur la figure qui présente Paction de Veffecteur sur
les extractions PO non-irradiées et, respectivement, irradiées & rayons Uv
(Fig. 3). On constate que tant pour la sousespéce «maritima » que pour
celles « vulnerarioides », Peffecteur peut produire D’intensification de cer-
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ousespeces dans les cas des plantes adultes (2) et leur absence chez les

f{),ga%?;&l;slrulldlgugnt que P'apparition de la sensibilité de la PO envers
ectinique a lieu dans des périodes ontogéniques plus avancées.
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La réactivation par Ueffecteur lectinique des fractions de PO inactivée
par les rayons UV est un phénomene spécialement intéressant du point de
vue adaptatif. Il pourrait étre expliqué par la stimulation exercée par
Veffecteur sur Pactivité de la PO, qui, ason tour, pourrait accroitre la
capacité de enzyme de réduire les peroxydes induits par les rayons UV.

5 ROLE DES EFFECTEURS DE LA PEROXYDASE DANS L’ADAPTABILITE 47

Tableau 1

FEDf Sl £ fppa, i > 1)< 14 y! o3 .
j I ’action différenciée de I’effecteur de la PO en fonction de Iorientation des rameaux
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Trig. 5. — L’action de Ueffecteur sur les

isoenzymes PO des aiguilles de Picea abies.

A — Aiguilles récoltées a petite altitude;

B — Aiguilles récoltées a grande altitude;

1 — Témoin; 2 — Traitement avec l'effec-
teur.

Trig. 4. — L’action de Deffecteur sur les

isoenzymes PO des aiguilles de Pinus mugo;

A— Aiguilles récoltées a petite altitude:

13 — Aiguilles récoltées 2 grande allitude;

1 — Témoin; 2 — Traitement avee Vel-
fecteur.

les rayons UV qui pourrait contribuer par I’action des effecteurs endogénes,
a Padaptation des plantes a des conditions écologiques ot les rayons UV
ont une grande intensité.

C. T action de leffecteur chez différentes especes de coniféres

Le matériel biologique a été récolté a grande, respectivement, &
petite altitude comme suit : a) sur des échantillons moyens obtenus des
aiguilles récoltées sur les rameaux orientés vers les quatre points cardinaux
(Pinus mugo et Picea abies — massif Bucegi), (Fig. 4 et 5 et b) sur les
échantillons obtenus des aiguilles récoltées séparément sur les rameaux
orientés vers un point ou Pautre (Picea ewcelsa, Pinus cembra — massif
Cilimani) (Tab. 1). , ;

Les résultats des recherches électrophorétiques concernant l'action
de Deffecteur sur les extractions des aiguilles obtenues separément sur les
branches orientées vers 1'un ou Pautre des points cardinaux sont éxposés
dans le tableau 1. On peut observer une différence {de réactivité envers
Deffecteyr lectinique entre les zymogrammes correspondant & lespece
sensible (Picea excelsa ) ou & Uespéce résistante (Pinus cembra ). Ainsi on

Légende : alt = petit i . = gr¢ 8 i 8 ? } i
; g px‘ochcpgul setailth;lik,l' ‘\LT =g dll.dt.. .nlht‘;ldt, ‘1 = L’effet sur la trgctxon
du start. ('15]')?1}1(10]1 (inhibition) 2 = Peffel sur la fraction majeure :
4+ (positivation; — inégativation ; 3 — Veffet sur le nombre des fractions;

y

a croissance (amplification de la zimogramme) s diminution (simplification
de la zimogramme).

constate une simplification ou une amplification de la zymogramme &
grande et, respectivement, 4 petite altitude dans le cas de P. excelsa et une
constance de la zymogramme dans le cas de P. cembra.

: I est intéressant de mentionner que la fraction impliquée dans la
s:;pp}lflpatlon ou Pamplification de la zymogramme est située dans la
proximité du pole négatif, omologue de la fraction A,, riche en manose
dg la- PO du raifort. Une autre fraction PO qui subit 1’action de Veffecteur
est une f.ra.ctlo_n majeure de mobilité intermédiaire. 11 s’agit généralement
de la positivation de cette fraction mais une négativation est aussi possible
et apparait surtout chez Despéce résistante. '

_On peut tirer la conclusion que Iespeéce la plus sensible envers les
cond1t10n§ extérieures présente une réactivité augmentée envers les effec-
teurs lectiniques de la PO. Il est possible que les effecteurs endogenes en
agissant d’une fagon analogue puissent contribuer & l'adaptation de ces
especes. La réactivité différente des isoenzymes fonction de l'orientation
des rameaux indique une implication des processus des photooxydation
par la pa;l:tlclpatlon des phytochromes. Dans ce contexte, rappelons nos
travaux oll on a montré que activité PO est affectée de facon différente
dans le cas des feuilles récoltées & certaines heures du jour et que la dyna-
;Iilslgue de Ia Yamatl.on, diurne de \la réactivité envers Deffecteur est caracté-

Ique pour les différentes especes de A. vulneraria (2). A la lumiere
de certaines recherches récentes effectuées sur les enzymes lysosomales (6)

l’ = 3 . N . 5 . . o .
. IC‘«l‘:x;ll)llc%‘olon du phénomeéne que nous avons signalé consisterait en le fait
que la structure des hydrates de carbone des enzymes glycoprotéiques pour-

r kg . 5 i e ’ . . L] 2
cg;t; souffrir des changemengs rapides. Ils détermineraient des variations
ciﬁc?spgl,ldal}tes de leur affinité envers les lectines. D’autre part la spé-
tionnée espece ou de sousespece du phénomene signalé pourrait étre condi-
1 e par le milieu extérieur différent ol se déroule ce phénomene dans
e cas étudié.

En ce qui concerne la modification de Pactivité de la fraction proche
du start elle pourrait plaider pour les différences structurales marquées
entre cette fraction et celles des autres formes moléculaires de la PO,
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insi 'ess s fractions homologues’éb petite mol?ilité
2‘1331131%;%011?253&2 g‘lses; 13&) lgi%ggrggtes espéze;t%zilg;a%ffgzZ!;;%::ies Z} (I)chl)i‘t}ila ﬁ:;l)t
Sloigné inéti roseau 1
e ql)f,l;}tl?rllgsg irtitoes do lfégetégfgedsnlaf PO avea Leffectour gee;ltglﬂe:
lectini t servir, ¢
ga(ignéﬁmz:{fliza‘;gg)’d%etll‘irfefgrentes éspéces Vég{éga‘alr‘la: ((:Z,cs())fxtexte s

st mtéliiisgﬁgc%guﬁoﬁgg;ique:s pose le probleme d’évo-

i&ﬁgﬁﬁﬁgﬁrfﬁ ?"Zg'(ljalgé de Pactivité PO par les effecteurs (9).
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DIVISION AND SPORULATION
SUBTILIS STRAIN (I.C.A.—1.6

GR. MIHAESCU, GH. MENCINICOPSCHI,
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RESULTS

The cytological study of T.C.A. — 1.65 strain of Bacillus subtilis em-
phasized with high frequency abnormal divisions in bacterial cells which
are defective regarding the division situs location on the length of the cell.
The division ‘anomalies appear both in logarithmic growth phase and in
early stationary phase. The high frequency of the location changes of divi-
sion situs supports our view that these are division mutants. At the same
time, the cells of 1.C.A. — 1.65 strain of Bacillus subtilis are sporulation
mutants, because the sporogenesis process is blocked after presporal
septum formation (stage IT) or is not primed (stage 0).

The division mutants of Bacillus subtilis, 1.C.A. — 1.65 strain are
phenotypically expressed both by the occurrence of supernumerary divi-
sion septa and by the lagging in the priming of division septum, and in

this latter case, the cells grow in length, without division, filamentous cells
resulting.

The supernumerary division septa activation, especially polarly
located, leads to the separation from the parental cell of cytoplasmic frag-
ments of various sizes delimited by the cell wall. When polar division takes
place at the free, rounded extremity of a cell, an approximately spheric
shaped minicell results (Figs. 1—5, 16, 21) exhibiting all the components
of the parental cell, except for chromosomal DNA. In their cy toplasm mem-
braneous structures of mesosomal type (Fig. 1) can appear. Their dimen-
sions in this case are relatively uniform.

The polar division septum can be activated at the flat extremity,
in right angles cuty of a bacillus from a diplo group. In this case, the polar
division product is also a minicell which does not exhibit the morpholo-
gical peculiarities of the classical minicell (1, 2) because it is flat, (Figs.
5—17, 11, 14), has a laterally bounding wall, with a maximal length of
0.5—0.6 pm, but is as thick as the parental cell. The sizes of the minicells
vary within a widerange. In Figs 4 and 24 the minicells located at the free
ends of the cell are spherical, while the adjacent ones are flatened.

o Sometimes the polar supernumerary geptum is very close to the nor-
_mal one and these two structures fusion almost totally (Figs. g8—11). The
supranumerary septa are most frequently single in a cell, rarely are they
double (Figs. 4, 11, 14). Very rarely are the sites of division septa activa-
ting in any zone alongside the cell (Fig. 12) and equally unfrequently do
they cut up small cytoplasmic fragments (Figs. 14, 15). ;

Another division mutant is phenotypically expressed by the appear-
ance of unusual filamentous long cells (Figs. 16, 17). These are “opposite
sense” mutants with an impaired ability to initiate division septum for-
mation. They are subsequently divided by multiple septa, resulting mini-
cells or normal bacilli.

The third category of mutants are those of sporulation. In 24 hour
old cultures, the sporulation is blocked in the second stage, after presporal
septum formation by invagination of the cytoplasmic membrane (Figs.
18, 20). The polar septation and the sporulation are incompatible processes.
Never is a cell which forms polar septa engaged in sporulation, while a
cell being in second stage of sporulation, after presporal septum formation,
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Figs 9, 10. — The normal division septum (double arrows) is fused with the normal sep-
tum (simple arrows) due to their situs proximity. The polar divisions separate small
cytoplasmic fragments (arrowheads), X 66 600.

Fig. 11. — A detail of the image in Fig. 5. The thick intercellular septum resulting from
the fusion of a normally located septum (double arrow) with a polar septum (simple
arrow). In its thickness the cytoplasmic remnants can be seen (arrowheads), x 104 400.
Tig. 12, — The arrow indicates the start of the multiple abnormally located division

septa lengthways of a normal bacillus, X 44 100.
Fig. 13. — The final stage of abnormal divisions (arrows). The cell is broken up into
small cytoplasmic compartments, X 66 600.
Figs 15. — 17. — The- filamentous mutants. Lengthways of filamentous cells, multiple
division septa are starting (arrows), some of them minicells separating, x 29 000, 22 100
} and respectively 44 100.

&t
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can initiate the formation of & polar division septum. In this latter case the
resporal septum is disorganized in a membranous network (Fig. 19).

- While the division septum is growing centripetally, the presporal septum

membrane is gradually resorbed, fading away (Fig. 20).

DISCUSSION

Tndustrial line T.C.A. — 1.65 of Bagillus subtilis, highly productive
of amylases and proteases, is a double mutant, including division and
sporulation processes. Most often division mutants produce spherical
minicells, if the division septum appears at the free end of the cell. If the
cell pole, in which the division septum will be formed, is located in a
diplo-group, flatened minicells result, in which lateral walls are distingu-
ished (Figs. 5—8, 21). The minicells are formed not only by polar division
of filamentous cells (5, 6), but also by division of normal lengthened bacilli.

In our images, one can hotice that the nuclear material of the parental

cell does not extend to the minicells, but in Escherichia coli the minicells
can contain nuclear material (4). Minicells often incorporate plasmids (3).

The mechanism of the formation of spherical and flatened minicells
is the same : the untimely activation of the polar division septum site,
before its reaching, by cell growth, the equatorial zone.

The polar divisions do not interfere with the normal ones. In Fig. 6,
from the two septa with synchronous evolution, one is of normal division,
while the other is of polar division. The same multiple septation has been
described in Bacillus cereus (14). s

The filamentous mutants are the result of cell growth which is not
tollowed by division, due to the blocking of division sites. It means that
they behave oppositely to those which divide through supernumerary
septa. g
The origin of the mutants with multiple septation lengthways the
cell proved more difficult to explain. It means that potentially, the bacte-
rial cell has not only 3 division sites (one equatorial and two polar), and
by mutation, the number of division sites is amplified by the activation
of potential division sites which are maintained in a quiescent state in
normal cells. The activation of division sites is a natural phenomenon with
filamentous cells, but uncommon and surprising with normally lengthened
bacilli (Figs. 12, 13). ‘

The sporogenesis mutants are emphasized in 24 hour old culture.
The process is blocked in the second stage, after the formation of the pre-
sporal septum. The cells which divide polarly exhibit no structural signs
of their engagement in sporogenesis. There are no mature spores.Consequ-
ently, it is a mutant of sp~II type. The polar septation is not an abortive
sporulation process. The polar septation and the sporulation processes
interfere, but the cell structures through which they are performed are
totally distinctive.
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MUTAGENESIS PROGRAMME TO OBTATIN SOME HIGHLY
PRODUCING AMYLASES OF ASPERGILLUS NIGER .

I0ANA GOMOIU

The improvement of wild strains producing extracellular enzymes is a field of great 1O}
interest owing to its practical implications. The pbaper presents the investigations ==

carried out with a view Lo a mulagenesis programme based on some mutagenic
agents in two stages:

— stage 1 (UV irradiation, gamma irradiation, 5 BU treatment, NT G treatmenty
— stage .IT (UV irradiation and NTG treatment). ‘ '
By this programme of mutagenesis, mutants with amylolytical activities 5.6 —
— 9.2 times higher than in vease of wild strains were recorded. The most efficient
mulagenic agents were NTG (in the first stage,) UV irradiations (in the second
stage) 5 BU, UV irradiation (in the first stage) and NTG (in the second stage).

Amylases play an important role among compounds useful in prace-
tice, potentially produced during the cellular metabolism of microor-
ganisms. The wide application of amylases in the food and textile industry,
in medicine- and pharmacy determined an intensification of the investi-
gations in this field both i the country and abroad. - N

To this purposewe carried out a programme for the isolation and

selection of active wild strains as well as activities to increase the capacity

of biosynthesis by techniques of mutagenesis (12). In this latter case, pro-
grammes of mutagenesis are carried out which can be developed in one or
several stages, using physical, chemical or mixed mutagenic agents (1, 2,
3, 6, 15). .

: To obtain highly puroducing strains of amylases, various mutagenic

agents were used, such as : gamma radiations (4) radiation X (11) ethylene-

imine (EI) UV radiations (14) nitrosobiuretol (3), UV radiations (7).
The paper presents a programme of mutagenesis to obtain highly
producing strains of amylases in comparison with the wild strain.

MATERIAL AND METHODS

- In our investigations we used the wild strain of Aspergillus niger as
well as the variants obtained after the application of mutagenic treatments

with physical and chemical agents. The isolation and selection were per-

formed on a selective medium (Czapek with starch) or on a complete

medium (10). The cultures were maintained on the natural medium pota-

to-glucose-agar. :
The mutagenic treatments were carried out in tow stages as follows :

— In the first stage, the spores of Aspergillus neger were exposed to

UV rays (at 30 em from sources, for successive periods of 15 min, 30 min,
45 min), gamma radiations (76.000 rem and 82.000 rem) for 3 min 15 sec,
and 3 min 30 sec), to 5 bromo-uracil (= 5BU, 0.5 mg/ml and 1.0 mg/ml
for 30 min) and to N-methyl-N nitro-N-nitrosoguanidine (NTG in 0.5 mg/
/ml, 1.0 mg/ml and 1.5 mg/ml for 15 min, 30 min and 45 min)s e
— In the second stage the spores from variants UV — 30 — 5 and
UV — 45 — 10 were exposed to radiations UV (distance from source 30 cm,
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time of exposure 30 and 45 min) to NTG (0.5 mg/ml, 1.0/mg/ml and 1.5 mg/
[ml for 15 min, 30 min and 45 min). Lo

The amylolytical activities were pointed out by a qualitative method
(measurement of area of hydrolysis of starch round colony, after the reac-
tion with iodine (5), semiquantitative (radial diffusion in starch gel and
Noble agar at pH of 6.1 (8)) and quantitative (photometrical method =
= Wohlgemuth based on the determination of amylases activity by the
correlations resulted from the reaction iodine-soluble nonhydrolysed starch
(9)). The unity Wohlgemuth represents the quantity of amylase contained
by 1 ml culture liquid that hydrolyses 1 mg starch in 30 min at 60°C.

RESULTS AND DISCUSSION

According to the procedure in the diagram the strain of Aspergillus
niger Cv was selected for mutagenic treatment in the first stage of muta-
genesis. From the total of 2119 variants isolated after the two stages of
mutagenesis (1591 in the first stage and 528 in the second), 314 variants
were selected by the qualitative method ; out of them 102 were selected by
the semiquantitative method and among them 95 by the quantitative one.

MUTAGENESIS METHOD TO OBTAIN STRAINS OF ASPERGILLUS NIGER WITH
: HIGH AMYLOLYTICAL ACTIVITY

STAGE I

UV IRRADIATION| { GAMMA IRRADIATION| [TREATMENT WITH N TG TREATMENT
231 variants 135 variants 5 BU 115 variants 1110 variants

[ 3 ! l !
TESTS OF VARIANTS TO DETECT THE CAPACITY OF PRODUCING AMYLASIS

1

SELECTION OF VARIANTS FOR THE SECOND STAGE OF MUTAGENESIS :
UV—45—10 and UV—30—5

STAGE II
UV IRRADIATION NTG TREATMENT
308 variants . 220 variants
! ; I

TESTS AND SELECTION OF VARIANTS TO DETECT THE CAPACITY OF
PRODUCGING AMYLASES

The viability of the spores of Aspergillus niger Ov after mutagenic
treatment with NT'G in the first-or second stage was considerably reduced
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in ecomparison with the viability of the spores treated with physical and
chemical agents or other chemical agents while the irradiation with UV
for 15 min was not noxious. :

The comparative values of viability resulting after mutagenic treat-
ment with UV rays in the first and second stage demonstrate that in the
second the stage phenomenon of resistance of spores to this mutagenic
agent occurred. This phenomenon is correlated with the presence of mela-
nic pigments in the spores cover. In the second stage as well as after the
treatment with NTG the spores viability was considerably reduced (1 —
— 0.03 %) if we relate it to the same stage with UV rays and to the first
stage with the same mutagenic agent (NTG). We consider that in this
stage the mutagenic treatment with UV rays applied in the first stage
determined a sensitivity of the spores in the mutant strain UV—15—10 to
NTG. :

The good viability of the spores treated with gamma radiations and -
5 BU may be due to the resistance of the spores from the strain Aspergil-
lus niger Cv to the quantities and concentrations used above. In case of
mutagenic treatment with NTG in the firgt stage, the viability reduced
according to the concentration and time of action, being zero at a concen-
tration of 1.5 mg/ml for 60 min.

By comparing of increase of amylolytical activity in case of wild
strain of Aspergillus niger Cv (fig. 1) the mutagenic agents can be classified
in four categories, according to their efficiency in obtaining some strains
with amylolytical aetivity :

1) NTG in concentration of 0.5 mg/ml for 30 minutes in the first
stage (induces an activity 9.2 times greater);

2) UV radiations in a second stage, at a distance of 30 cm- for 45
minutes (induces an activity 8 times greater);

3) 5 BU in the first stage, in concentrations of 0.5 mg/ml for 30 mi-
nutes (induces an activity 7.8 and 7.6 times greater);

4) UV rays acting at a distance of 30 em for 30 and 45 minutes (de-
termine an increased activity, 5.6 times greater).

The results mentioned according to the data obtained by ESWARAN

‘and NGA (4), for obtaining highly producing strains of amylasis demons-

trate that UV rays are efficient in case of strains of Aspergillus niger.

The data in literature mention that UV rays have a low efficiency
on the black spores of microfungi because of their melanine content. The
microscopical observations carried out on the conidia of mutants obtained
after the irradiation with UV rays made us notice a lower intensity of
conidia colour. We consider that the reduced concentration of melanine
from the sporal covers induces a high penetrability of UV rays and an
improved possibility to act at the level of operon responsible for the amy-
lases synthesis.

Since the mutants manifest a tendency of reversion at low produc-
tivity, the UV rays and NTG in a second stage of mutagenesis can be
periodically used to maintain their highly producing capacity (13).

The experimental data presented above demonstrate the necessity
to individualise the mutagenie treatinents in relation to the biological
pecularities of the microfungi. f
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i Fig. 1. — Influence of various mutagenic treatments on strains of Aspergillus
il niger Cv with a view to improving amylolytical activities.

i CONCLUSIONS

i 1. For a serious selection of the most active strains producing amy-
lases in a large number of isolated strains or variants obtained after va-
il rious mutagenic treatments a successive selection is necessary by qualita-
| tive, partly quantitative and finally quantitative methods, using starch
in the selection medium. .

9. The mutagenesis programme suggested by us demonstrates that
the most efficient mutagenic agents to obtain the best strains of Aspergil-
Al lus niger producing amylases were NTG (in the first stage in a concentra-
i tion of 0.5 mg/ml for 30 min) and UV rays (in the second stage acting at
it 30 em for 30 and 45 min).

i _ 3. The mutagenesis programme may further investigations regarding
i the highly producing strains of extracellular enzymes or other investiga-
, tions meant to improve the strains of industrial interest.




ENDOGENOUS CYCLE OF NITROGEN IN A BACTERIAL
ASSOCIATION FORMING MUCILAGINOUS MASSES

GR. MIHAESGU and IOANA TRANDABURU

«The ultimate aim of ecology is Lo under-
stand the relationship of all organisms
to their environment” — (Hungate,
1962).

In the cooling water basin of the OE installation, a complex bacterial association
forming abundant mucilaginous mass develops. This association includes mai-
nly the methylotrophic bacteria group. They have the capability for atmospheric
N, fixation, because in the water basin there is no exogenous supply of combined
nitrogen. The carbon and energy source is MEG (monoethyleneglycol) primarily,
and DEG (diethyleneglycol), having an approx 2% concentration in the water
basin. The mucilaginous masses of bacterial origin formed due to an imbalance
bhetween the concentrations of carbon and the nitrogen sources. In the cooling
water association there are contaminating microorganisms belonging to the other
physiological groups, which do not significantly contribute to the formation of
mucilaginous masses, do not fix N,, but are dependent on the organic nitrogen
resulting from the association selflysis. Thus an endogenous cycle of nitrogen is
realised, which is responsible for the physiological diversification of the association.

Among the members of the bacterial association, belonging to va-
rious groups, nutritional relationships are established. The numerical level
of the physiological groups in the association depends on such relationships.

The cooling water basin of ethylene-oxide (OE) installation could be
congidered an artificial ecosystem resulted by the chemical industry, in
which, due to simplicity and uniformity of environmental conditions, a
strong selective pressure is exerted.

The bacterial cell, through its large reactive contact surface with
the natural medium, exhibits morphophysiological and structural modifi-
cations which tend to annul the action of limitative factors (5). Taking
into account the above, the bacterial habitat is not the environment per
se, but it is a microhabitat, represented by the adjacent surrounding space,
chemically modified by the cell, in which the environmental adverse effects
are cancelled.

Therefore, in the study of a bacterial association from the natural or
artificial environment the, knowledge of the energy flow and relationships
between community populations is necessary, because in natural associ-
ations there is often a larger number of bacteria than the amount which
could be grown in lab. The growth and isolation of bacteria in pure culture
simplifies up to cancellation the relationships between the members of a
complex bacterial association.

PHYSICO-CHEMICA. PARAMETERS OF THE WATER FROM OE INSTALLATION

The affluent water in the bagin of OE installation is demineralized
and lacking nitrogen compounds, containing only traces of SiO, P,0,
HCO;, 0O, The basin water contains 29, monoethyleneglycol (MEG),
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9.2% dlethyleneglycol (DEG) and small quantities of triethyleneglycol.
The mean PH value is 8.5, by periodical adding of NaOH. The affluent
water eontains about 12 parts/million (ppm) OR too. As antifoaming agent
50 ppm oleic alcohol is added. The basin water has seasonal va;iazions’
(17 — 18°C in winter and 26 —28° in summer).

AIM OF THE PAPER

The occurrence of mucilaginous bacterial masses raises problems in
the 11111]: processing of cellulose and paper as wwell as in the water recycling
of cooling installations (4). Abundant mucilaginous masses of bzfcteri;
growimg on the walls of the cooling water basin of OR installation' hamper
the water flow in the cooling tower. Taking into consideration the above

we havg tried to change the physicochemical parameters of the water iri
f}l}le'})a.SI(Iil tto prevent or diminish the growth of mucilaginous bacterial
ofaBbEa’lilnstaﬁl;r‘é?gii easier the penodlcal cleaning, which imposes stopping

MUCILAGINOUS MASSES FORMATION

a hig}l level of selectivity, maximally limit the diversity of the bacterial
a,ssoc_lation, at least in‘the initial stage of its formation. The bactc‘rim
formmg mucilaginous® masses originate in the soil. They adhere | to thl*
bagin walls and under conditions of good water aeration by recycling and
of atl excess (_)'f organic carbon source, they form muecilaginous masses
1 he‘muc]lﬂ..gmo as layer which usually accompanies ba cterial adheren-
ce (1, 2) has a'high ‘adaptive role. Tt functions a$ a true protecting miero-
environment, which is modified by thée bacterial cells which inglﬁ’ce inL"t
parameters very' ¢lose to optimality. ' The mucilaginous layer i4'an optim';l
environment for the ' 'degradative extradellulyr ‘enzymes, whiclh in t'hcis
way, are protected from the washing and ave concentratéd i the icro-
environment closest to thé cell. Thig Iayer represents a mieroenvironméﬁ' of
blpl'og’m;.u} protection against the bacteriovore protozoa, as well'as ?B*aiﬁst
~toxing and toxiciong of heavy métals. At the sime time 7&@ riaintains 03 low
concentration of ‘04 at the cell level, blocking' ity diffuéian. Adn aemj bae-
teria;: through the mucilaginous layer take nutritive molecules from the
‘recycling water (3§ 7). i 1o : .
_'Du_e'to the Tack of ‘combined nitrogen in the' 'cooling’ water of' 'the
mstadatmn, the bacterial cells which initinte the formation of the associa-
tion shgul@ be able to fix atmospheric N The\.enzy/me which eatalyses
]g)}lﬁ I;Tﬁ fl);@bl(}!l (11}1;1“08‘@1}@5() rs %blﬁvc to the 02 a.tmqsp'i'l(.er‘i(z pressure,
o' presence of ‘the mucilaginous layer ‘creates the conditiony of ii-
croaerophily, which are optimal for N, fixation (6).
_ "1‘he bacteria which iuiyia.te this association belong to the 'physio-
i?gilgatz gi‘olﬁ ())E %Yl(?ﬂ}letl?O}\)il}l? pae@gl‘iem, \Yhic‘h are tpotentia_l‘iy. nitrogen
Xing'(8). ‘Afterwards the heterogeneity of the bacterial association Srows
by multiplication of the cells which are dep'endent on. the organic nitrogen

resulting through autolysis of the cells which have initiated tﬁe association,

The artificial conditions of the water from the OR insta,llation; having
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MATERIALS AND METHODS

For the cultivation of bacteria forming mucilaginous masses, we

haveused a medium which reproduced the chemical conditions of the cooling

water basin :
— distilled water — 98 ml
— MEG — 2ml
: — ORE — 10 ppm i

— pH is adjusted to 8.5, using 5% NaOH solution, The medium is
utilised liquid or agarized 29,. The inoculation is performed with bacte-
rial cells in suspension in the cooling water. The incubation temperature :
16—17° O, respectively 28 —30°C. i

The medium with combined nitrogen: — bacto peptone —0.5 g

1.0g
30¢g
.+ — or respectively — 2.0¢g/1
NHNO,
— tap water .
— pH — 8,5. Utilization in li-
~ Hu) quid
or 29%, agarized form. !

The appreciation of the developmental level of bacterial cultures has
been performed by the extinction reading (optical density) at a SPEKORD-
UV-VIS, after homogeneous dispersion of the culture in the growth
medium. The illumination source has a wavelength of 480 nm. The mor=-
Pphology of bacterial cells has been appreciated after usual or Gram colo-
ration, while the mofility has been appreciated on fresh preparations of the
culture in liquid medium. ~

RESULTS

The lab cultivation has not reproduced with fidelity the physical
conditions from the basin water. The recycling, as well as the continuous
inflow of water and of its components has not been modelled in vitro.

Carbon sowrce. MEG in a concentration of about 2%, is found in the
‘water ; it constitutes the carbon and energy source for the mucilaginous
masses forming bacteria, in the cooling water of OE installation. In na-
tural conditions, MEG is not a common source of carbon for the bacteria.
The methylotrophic bacteria, utilising methane methanol, CO, metabolize
this compound. In the liquid medium with MEGQ, after an incubation of
28 —30 days, at 28—30°C, a mucilaginous bacterial culture, adherent to
the recipient walls, develops. Morphologically, a high level of similarity
between the bacterial cells of the association from the recycling water of
the basin (fig. 1) and those from the mucilaginous mass in vitro is enco-
untered (fig. 2). The differences refer o the numerical proportion of the
different morphological types : the natural association of the basin is al-
most exclusively formed from bacillary cells while in the in vitro associa-
tion, the bacilli are predominant but the coci are found in a significant

5wc. 1005
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proportion. All are Gram negative cells, aerobic, asporagenous. In their
cytoplasm poly-B-hydroxybutyrate inclusions are accumulated (fig. 3).

The mucilaginous material formed by the bacterial association in
MEG liquid mediurg, in situ or in vitro, is not an organized structure, but
rather a mass of gelatinous consistency in which the cells are incorporated.
Graph 2 shows the optical density values of muecilaginous bacterial cul-
tures in the presence of different concentrations of MEG..

On agarized MEG medium, after o similar incubation, with perio-
dical adding of liquid medium, for meisture maintaining, a mucilaginous
culture is developed, in which bacterial cells are swrrounded by an indivi-
dualised mucilaginous layer. The morphological similarity between the

cells in vitro, grown from a basin water inoculum (fig. 4), and those from

a soil inoculum (1/1000 dil., fig. 5) is obvious.

The nitrogen source. The bacteria of the cooling water association
grow in the absence of the exogenous combined nitrogen source. As we
have already mentioned, the bacteria initiating the basin water association

are methylotrophic nitrogen fixing. The growth in a medium with combi-

ned nitrogen, as peptonated water, of cells from the basin natural asso-
ciation, reveals the high sensitivity ‘of some cells to the presence of pep-

tonhe in the growth medium. The cultures luxuriantly grow in 48 hours of

incubation gt 28—30°C. In liguid peptonized medium the morphological

characters of the culture modify. The cell multiplication is not accompanied.

by mucilaginous mass or organized mucilaginous layer formation.

The optical density values of the culfures related to peptone con-:

centration are given in graph 1. The 39/, peptone concentration has an
optimal effect on the cell density growth. NH,NO; is not an optimal source

of nitrogen. The obvious dependence of some members of the bacterial

association on the organic nitrogen source suggests that there are bacterial
cells, in water basin association other than the methylotropic ones, in a.
reduced amount which do not significantly contribute to the muecilaginous
mass formation, as they depend on the combined orgabie nitrogen, released.
by the association autolysis. The images suggesting cell lysis are frequently
encountered (fig. 6). .

The. cultivation . on solidified media, supplying organic nitrogen
(peptonated water, gelose) for the obtainment of isolated colonies, re-
veals.a high diversity of their pigmentation and morphology. The absence
of the pericellular slime layer in the nitrogen organic medium makes dif-
ficult a strictly established correspondence between the cells which are

mucilage forming on the MEG medium, and those which produce pigmen-

ted colonies on the organic nitrogen medium. The transfer of the pigmen-

‘ted colonies, on the MEG medium, liquid or solid, has not initiated a mueci-

laginous culture growth. This is an argument in favour of the hypothe-

sis that in the association in the basin water, beside the methylotrophic

bacteria, there are numerous contaminants depending on the organic nitro-
gen which are maintained in a latent state.

"The thermic regime. The mucilaginous mass forming bacteria from the
cooling water of the OE installation are mesophilic. The optimal tempe-
rature of growth is 28—30°C. Graph 3 illustrates the dependence of the
optical density on the incubation temperature. : o

pH. The bacteria of this association develop optimally at an alkaline
pH, with & medium value of 8.5. At pH =5, the formation of mucilagi-

Iigs. 1, 3, 6. — Bacilli are largely predominant (fig. 1) in the baclerial associatlion
in the cooling water of the OE installalion. Poly-B-hydroxybutyrate granules are
scen in the cells (fig. 3). Frequently, the cells of lhe associalion show signs of
obvious lysis (fig. 6.)
Tig. 2. — Image of lhe bacterial associalion grown “‘in vilro, on 29 MEG in
distilled water, using Dbasin waler suspension bacleria as inoculum. Bacilli of
various dimensions are predominant, but cocci are well represented in the asso-
cialion. The mucilaginous material occurring in the liquid medium “in vitro’’ or
in lhe cooling water hasin of the OE installation is an amorphous material, unor-
ganized in pericellular mucous layer.




Optic density

Yigs. 4, o — In “vitro® baclerial cullures, grown on agarized mediuim, wilh

‘)% MEG as carbon source, lacking combined 111[10“011 The inoculum originales

from lhe basin suspension water (fig. 4) and, respectively, from the soil 1/1000 dil.

(fig. 5) The similarity of these two cultures is obvious. The abundant mucila-

ginous material which accompanies the bacterial culture growth is orderly and
well-delimited as a mucous layer, around cach ])actenal cell.

Oplic microscopy images (immersion objeclive, X 90) of the baclerial cultures
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nous pelicle, in vitro, is retarded and the disparity in the rate develop-
ment (compared to that at pH = 8.5) is obvious for the 35 —40 days of in-
cubation, but in long-term incubation (55 —60 days) the degree of mucila-
ginous growth is the same in the two variants.

DISCUSSION

The bacterial association forming mucilaginous masses, is heterogeneo -
us with respect to ifs physiologv In this association, the members of the
methylotrophic group utilising ME G as a carbon and energy source and fixing
atmospheric N, are predommanb They initiate the formation of the associa-
tion. In such an association, thereis a large spectrum of microorganisms
which do not belong to the methylotrophic group, and which do not signi-
ficantly contribute to mucilaginous mass formation, exhibitinga high degree
of dependence on the combined nitrogen. Among them, there are sporulated
bacilli, which in natural association utilise organic nitrogen resulting from
cell selflysis. Here there is an endogenous nitrogen cycle which mainty
contributes to the physiological leGlSlfIO&MOH o1 the bacterial association.

The adaptive plasticity of the mucilaginous mass bacterial association,
illustrated by the continuity of its development at different MEG concen-
trations and acid pH values, suggests that the modification of the physico-
chemical parameters of the water basin leads only to a diminution in the
growth rate of the association.
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IN MEMORIAM

LE PROFESSEUR DOCTEUR
TRATAN 1. STEFUREAC*
(18.IV.1908 — 4.X.1986)

Lorsque le bheau temps se mélangeait
avec le froid, lorsque les feuilles des arbres éta-
laicnt leur jaune gardé en secrct et les Brio-
phytes commencaient se montrer plus «hardi-
ment » aprés la sécheresse de cet été, homme
infatigable qui avait été notre sensible pro-
fesseur de Systématique des plantes, Traian
L Stefureac, venait de disparaitre soudainement.

11 était né le 18 avril 1908, a Cimpu-
lung Moldovenesc, dans la région de Suceava,
dans une famille de six’ enfants et ses parents,
Ton et Minodora Stefureae, lui ont donné édu-
cation choisie qu’il a gardée toute sa vie, dans
toules les circonstances. Son pére, le renommé
cthnographe et Jolkloriste a gravé dans le cceur
du jeune Traian la passion pour la Dbeauté,
pour la nation, sentiments découverts par tous
c¢eux qui Font connu.

11 a fait de brillantes études supérieures a la Faculté de Sciences de Cernautzi, sous
la directe instruction des fameunx savants AL Gusuleae, E. Botezat, ¢. Hurmuzachi, F. Neto-
Iytzky, P. Yonescu-Bujor, ete. A la fin de ces ¢tudes, en 1934, il est nommé professeur de lycée
mais sa passion irrésistible pour la recherche des Briophytes le méne a I’élaboration de la thése
de doctorat intitulée « Recherches synécologiques et socialogiques sur les Briophytes de la
forgt séculaire de Slitioara (Bucovine) », soutenue en 1940 et publiée en 1941,

A partir de 1940, jusquw'a sa disparition, il développe son activité a la Faculté de
Biologie de I'Université de Bucarest, la Chaire de Botanique dans I'enceinte du Jardin Bota-
mique. Cest ici quwil monte tous les degrés de la hiérarchie universitaire en détenant aussi pour
une courte période la fonction de Chel de laboratoire a I’Institut des Recherches Biologiques
de Bucarest. -

(Ctait un cceur noble, émotif, sincére, respectueux. Dans les moments les plus déli-
cats de ses communications chargées de sensibilité, sa voix s’étranglait souvent et les lar-
mes lui remplissaient les yeux. Il ne passait jamais prés d’une connaissance sans éter son cha-
peau en signe de bienveillance, de respect, sans lui tendre la main, en ami.

Le prolesseur T. Stefureac a été un palriote ardent, un combatiant pour son peuple,
pour la juslice. Son plus grand désir était que la science roumaine progresse et s’affirme sur le
plan mondial. G’est pourquoi il ne faisait jamais rien de superficiel, il prenait tout au sérieux,
il se comportait en tant que soldat incorporé volontairement dans Parmée des botanistes. 11
se documenlait, en se procurant lui seul lIa littérature qui 1’intéressait, demandait conseil méme
de ceux plus jeunes, auxquels il disait toujours « luttez mes fréres » !

Son laboratoire était un lieu de travail continu, et le laborieux botaniste était toujours
4 son poste. Il n’a jamais connu le repos ou la fatigue, ainsi que nombreux de ses collaborateurs
ont pu le constater. G'est de cette maniére qu’il a compris de dédier son étre tout entier a la

* Au sujet de la vie et 'activité du professeur T. I Stefureac voir: N. Toma, G. Mohan,
Revue Bryol. Lichenol. 36(1—2): 299—303 (1968); -Venera lonescu, I. Cristurean, Revue
Roum. Bjol. Végét. 28(2): 157159 (1984); Ocrotirea Naturii 28(2): 136 (1984).
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lutte pour la Iumiére du grand chantier botanique et Fon pourrait dire sans se tromper que, en
réalité, le professeur $tefureac s’est éteint dans son laboratoire et non pas dans son lit de souf-
france, a I’hépital, parce que, sauf les déplacements; c’est seulement les dix derniers jours de sa
vie qu’il a quitté sa table de travail. Nous respectons son lravail et nous nous inclinons devant
-ce travailleur.

Sa contribution en tant que pédagogue et homme de science, ainsi que son activi’é de valo-
risation du patrimoine national dans le domaine de T'histoire de la botanique fout la preuve
d’un travail infatigable et ininterrompu.

En tant que professeur il a déployé une activité noble et compétente d’instruction des
nombreuses générations d’étudiants, jusqu’en 1973 quand il est passé a la retraite, par le cours
général de Systématique des plantes et celui spécial de la phylogénie des plantes. II a dirigé des
theéses de doctorat jusqu’a la fin de sa vie. Ses cours et les sorties sur le terrain avec les étudiants
ou les candidats au doctorat en biologie constituaient toujours une occasion de lroubles intenses
pour notre maitre. Sur le terrain, il savait « caresser » comme pas un et «dompter » avee tant
‘d’habileté, les « rétives » et minuscules Briophytes et, curieusement, il y employail une simple
loupe, pas plus grande qu'un grain de petit pois devenue proverbiale parce que lui seul savait
Putiliser, lui seul connaissait le point névralgique de chacue plantule.

Le professeur S$tefureac aimait les jeunes passionnés, leur offrait avec générosité des
“livres de spécialité de sa bibliothéque personnelle, les stimulait et respectait leur travail.

: Son ceuvre dans le domaine de la botanique et particulierement dans celui de la briologic
est inégalable. Sa passion pour les Briophytes était tellement forte que ces plantules cueillics
~au bord des tranchées ont été transportées méme dans le sac du soldat I Stefurcac qui avait
~connu les horreurs de 1a guerre.

Grace 4 sa thése de doctorat, plus haut mentionnée, T. Stefurcac devient le fondateur de
Técologice ct de'la cénologic briologique en Roumanie et 'un des plus renommés briologistes euro-
péens contemporains.

11 a débuté en 1936 par la flore briologique de la Vallée de Vijnicioara et puis, le long
du temps il a étudié les divers genres el espéces de notre pays tout entier : Buxbaumia aphylla
(1936, 1943, 1947, 1957%), Anastrepta orcadensis (1942), Bucegia romanica (1949, 1976, 1983),
Splachnaceae (1949, 1955), Moerckia hibernica (1951), Sphagnum (1958, 1959+, 1978, 1985),
Entosthodon hungaricus (1943), Plagiobryum (1946), Riccia (1947) Hookeria lucens, Fontinalis
antipyrelica, Meesia longisela, M. triquetra, Calescopium nigrifum, (1948), Aulacomnium palusire
s. 1. (1952), Cololejeunca rosettiana (1956+), Helodium blandowii (1956, 1976——1977%), Schisto-

stega pennala (1957, 1958), Octodicerds julianum, Pohlia, Philonofis (1963), Sphagnum wulfianumn
{1976%, 1977), Frullania jackii (19547), etc.

La synthése de ses connaissances briologiques est faite dans la série des Noles Briologiques
(1985), Nomenclalure des taxa (1985, 1986), Conspeclus des Briophytes de Dobroudja (1980%),
Moldavie(1973%) et Bucovine (19817).

Il Tait Panalyse des spécimens anormaux des dilférents représentanls 1 FFunariaceae
{(1944), Oncophorus. virens (1947), Sphagnum (1960) et de différentes autres espaces (1958).

11 étudie la brioflore des différentes régions du pays: Piatra Craiului (1951), le Délilé
de 'Olt (1973%), la Vallée de la Jijia (1962), les Monts Bucegi (1956, 1963, 1972,) le nord de la
Dobroudja (1969%), Comana (1970%), Bucovine (1970%), la Vallée du Lotru (1955+, 1959+),
‘Banat (1947, 1948, 1967+ 19687, 1970, 1970%, 19727%), Slitioara (1941, 1978+, 1979), Ie Jardin
Botanique de Bucarest (1961, 1982%), Pietrosul Rodnei (1983), l'entrée des grottes (1970,
1985), Slinic Moldova (1972%), Bistrila Nisdud (1973+), Drigoiasa (1963+), le Bassin de P'Uzul
(19827%), les Monts de Bodoc (1981%) et de tout le pays (1942, 1945).

Il collabore avec des espéces (Mylia taylori, 1945) 3 FRE et détermine les matériaux
collectés par d’autres botanistes. 11 ne manque aucune nouvelle orientation caryologique dans
‘la taxonemic quwil pratique 4 Polytrichum (1957), Oligotrichum (1962) ainsi que la sporologie
(1971, 1971%, 1979+, 1983+, 1985%).

I’écologic et 1a cénologie des Briophytes sont une partic importante de son activité sci-
entifique (1941), de méme les synusies (1973) et la valeur des Briophytes en écosystémes
(1978, 1980). )

. Le dernier temps il a abordé aussi le probléme de Pimportance des Briophytes dans 1'é-
conomie de la nature el de Phomme (1974 — 1975, 1976, 1982).

I n’a négligé ni 'étude de certaines espéces de Tracheophyia, rares et intéressantes (du
point de vue écologique, historique et économique): Cochlearia pyrenaica (1972, 1973, 1978%),
Belula warnstorfii (1961+), d’intéressanies espéces de Carex) 1962+, 1963+), Salix (19627), Siipa
aristella (1970%), Arclostaphyllos uva-ursi (1961%, 1964+), des Angiospernes des Carpates (19638),
Tricntalis europaeus (1973), Orobanche (1985%), Saxifraga bryoides (1971%). A ce groupe de plan-
tes il a fait Fembryologie pour Juglans regia (1982%), Prunus cerasus (19867) ainsi que la germi-
mation de certains grains (1979+).
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Iétude et la protection des éléments rares et périclités de la flore de notre pays ont
traversé son entiére activité scientifique et il est probable que pour certains d’entre eux il edt
parcouru, chaque été, le nord du payvs. Parmi ses créations dans ce domaine, nous rappelons :
corologie des endémites (19781), plantes rares (1953), Réservation de Piatra Craiului Mare (1951),
plantes rares de la région de Suceava (1967+, 1974), Cobresia, Aulacomnium palusllre s. l..(1977,
1986), Sphagnum wulfianum (1977), Arctostaphyllos uva-urisi (1964*, 1965), R'eservatlox} de
Cucureasa (1976%), Cochlearia pyrenaica (1978%). Pour Iéclaircissement de certal'ns prohlemes
taxonomigques il a collaboré a Pétude caryologique des espéces rares, Lychnis nivalis (1985%)
et Hieracium pojoritense (19797).

IY’autres préoccupations incluent: des aspects phylogénétiques de la littérature (1973),
exsiccata concernant la flore de la Roumanie (1964), 1a connaissance des macromicétes (19567,
1972+) et de certains groupes d’algunes Batrachospermum (1956+, 1957%), Characeae (1961%, 1962+,
1963%), Cyanophyceae (1959), Stigonemataceae (1963), Tolypella iniricata (19617%), ete.

Il a collaboré a certains travaux d’intérét national (Les pdturages alpins des Monts
Bucegi, 1956 ; L’ Allas complexe « Portilede Iier », 1973, et La Flore de la R. S. de Rot{m;xnie,
1972, 1976) et a publié les livres: Efudes briologiques dans cerlaines formations de végétuuw
de Roumanie (1969) et L'Ivolution des p.l(uzles reflétée dans de récents travaux de botanique phy~
logénélique (1973).

Aucun autre botaniste roumain a l'exception de T. Sidvulescu et IE. Pop, peut-étre,
ne s’est penché comme lui avec tant de respect, d’émotion et méme de religiosité sur I’ac.ti.vité
botanique des précurseurs fameux ou plus modestes. 11 a compris leur effort, leurs sacrifices,
a apprécié leurs mérites et a mis au jour les résultats qu’il a offerts aux lecteurs. De ce cycle de
travaux, il faut mentionner: D. Brandza (1965, 1967, 1984). S. Radian (1958), A. Borza
(1967), I. Prodan (1971, 1975), E. Pop (1979), I.. Alexandrescu (1980), V. Codoreanu (1980),
Margit Dracinschi (1981), C. Zahariadi (1982), Olga Milinescu (1983), 1. Todor (1983),
Constania Moruzi (1983), M. Gusuleac (1978). A, Alexi (1984), P. Enculescu (1984),
A. Pauca (1965).

Tout d’abord comme étudiant, puis en tant que candidat au titre de docteur et collabo-
rateur dans le Comité de rédaction des revues de botanique de PAcadémie Roumaine, j’ai em
I'oceasion d’admirer son activité jusqu’an moment ol la maladie Pa abattu.

J’ai bénélicié toujours de son appui désintéressé, j’ai joui de son respect ainsi que des
conseils paternels qu’il n’évitait pas de m’adresser a chaque occasion, d’une maniére directe, sans
détour mais aussi sans parti-pris.

Parti sur la voie des 1énébres, le professeur T. Stefureac laisse une impression ineffaga-
ble, une ceuvre d’une grande valeur scientifique, de nombreux spécialistes qu’il a formés (?ans.
les domaines de la botanique. et surtout un groupe de brioclogistes plus jeunes, dont il ¢était le
patriarche, qui continueront ses efforts dans le domaine respectif.

Nous déplorons tous 1 disparition subite de notre Maitre.

G. Dihoru
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