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PROFESSOR NICOLAE
SALAGEANU, MEMBER OF THE
ACADEMY, ON HIS 80th BIRTH

: ANNIVERSARY

On December 12, 1987, one of the
most  distinguished phytophysiologists of
Romania, professor Nicolae Saldgeanu, mem-
ber of the Academy, celebrated the 80th
anniversary of a fruitful life.

Born in 1907 in the Idicel commune,
Mures county, Nicolae Saligeanu was edu-
cated at the Reghin gymmnasium and “Al
Papiu-Tlarian’ Highschool of Tirgu-Mures.

Between 1928 and 1932, he attended
the courses of the Faculty of Sciences at
the Bucharest University, studying the na-
tural sciences as first specialty and physico-
chemistry as secondary specialty.

After graduating from the university, he was appointed in 1933 as
preparator at the Laboratory of Vegetable Physiology of the Faculty of
Sciences at the Bucharest University.

Nicolae Sdligeanu has never ceased working in the laboratory creat-
ed by Professor Em. C. Teodorescu, the father of Romanian vegetable
physiology, standing out by his steady activity and remarkable perse-
verence, both in scientific research and in education.

The results of his work were highly appreciated and he became an
assistant in 1938, an associate professor in 1943 and a professor of vege-
table physiology in 1948. In this capacity, he carried out an intense didac-
tic activity, sparing no effort in organizing the students thorough instrue-
tion. Together with Prof. E. Pop, Prof. St. Peterfi and Prof. H. Chirilei he
wrote a handbook of plant physiology in two volumes, published in 1957
by “Editura Didactics si Pedagogicd’’. Another handbook, signed by him
and Prof. St. Peterfi, was published in 1972 and got high appreciation s

Prof. Nicolae S#ligeanu has been equally interested in his didac t
activity and in scientific research, which he started as early as his firg
appointment in higher education. He worked for 4 years for a doctora
thesis entitled “On nutrition in Rhinanthaceae’’, under the guidance
of late professor Em. C. Teodorescu and he contributed to the elucidation

of the nutrition of these semiparasitic plants, about which several illus-
trious physiologists made contradictory statements.

Subsequently, his scientific activity has become more embracing
extending to the most varied domains of vegetable physiology. Availing
himself of updated scientific information, he has always succeeded in grasp-
ing issues at stake ; by carrying out painstaking research he made impor-
tant contributions to the knowledge of a great number of phenomena of
plant life,
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4 - ACADEMICIAN N. SALAGEANU ON HIS 80th BIRTH ANNIVERSARY 2

From among the aspects of vegetable physiology which interested him,
an important part is devoted to problems referring to the water regime
of plants. There stand out the works dealing with the physiological cri-
teria for establishing the optimum moment of applying watering norms in
irrigated cultures. He has also followed the intensity of transpiration in
the day-time and the vegetation period in some of the main varieties of
cereals cultivated in Romania, also determining the economic coefficient
of their transpiration. In another work of great practical importance, he
analysed the value of different indirect methods for establishing the drought
resistance of plants.

In addition to problems referring to the water regime, Prof.
N. Sidldgeanu has also studied plant development. He has worked out the
reaction of some cereal varieties to the duration of the light period and
settled the duration of their photoperiodicity.

He has also studied the movement of voluble plants, using a high-
sensitivity biological test to prove that auxin is nonuniformly distributed
in the stems of these plants, both longitudinally and transversally. Based
on these studies, he has offered an explanation for the twisting of voluble
plants on their support, as a result of unequal growth on various surfaces
of their stem under the action of auxin,

Throughout his long-standing scientific activity, studies concerning
the phenomenon of photosynthesis have held pride of place. He has made
important contributions to the knowledge of this process, following the
influence of environmental factors.

He has pointed out that in fresh-water submersed plants photosyn-
thesis goes on up to freezing temperature, and not only up to 6 — 10°C.
By determining photosynthesis and respiration at ever lower light in-
tensities, he has proved that these processes occur down to the lowest
light intensities. Photosynthesis behaves the same as photochemical reac-
tions and does not start from g certain threshold of light intensity. His
studies 'on the compensation point in heliophilous, sciatophilous and gol-
den leaves point out that its knowledge may serve to characterize the na-
ture of various leaves and that it varies with the modifications of some
external factors, such¥as temperature and carbon dioxide concentration.
He has also dealt with the course of photosynthesis in plants with winter-
persistent leaves, as well as with the influence of some mineral substan-.
ces on photosynthesis.

His studies on photosynthesis have culminated in the working out
of a monograph, “Photosynthesis’, published by Editura Academiei in
1972, and of a book coauthored with Conf. dr. L. Atanasiu in 1981 in the,
same publishing house.

Prof. Nicolae Siligeanu has intensely sought for procedures aimed
at obtaining high yields of mass-cropped algae. :

At the National Conference of Physiology (Bucharest, 9—11 Octo-
ber 1967) he presented an extremely interesting work, contributing to
the determination of mineral substances required by plants, with the help
of alga cultures ; this method permits one to determine in a short period
of time and on small soil samples the necessary amounts of chemical fer-
tilizers for plants cultivated on various soils.
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An extremely important aspect of his scientific activity is the ela-
boration of original research methods or the improvemept Of,k.I‘IO\Vl’l ones,
turning to account his vast experience and his qualities of fine experi-
menter.

In this connection, we mention his contribution to a method for
determining the intensity of photosynthesis and respiration in terrestrial
plant leaves at brief time intervals. He has also elaborated a m.ethod fqr
determining the intensity of photosynthesis by weighing' 002.111 an air
current passed through the assimilation chamber, substantially improving
the device of CO, absorption. He has created a new varia.nt: of the War-
burg manometric method, advantageous for the determination of photo-
synthesis in leaves of terrestrial plants. These methods are characte_rlze.d
as a whole by great accuracy and possible use in field conditions, w‘hmh is
very important since pertinent results are, as a rule, obtained only in situ.

Some of his scientific works are published with his former students
and present coworkers. These cooperation relations have been an efﬁ(}lfﬂ'ﬂ}
means in initiating young people in the ways and norms of scientific
research. Prof. N. Siligeanu patiently mentored a great number of resear-
chers who submitted their doctoral theses under his scintific guidanpe,
working in higher education or in various research institutes with fine
results.

Highly appreciated for his activity, Prof. N. Siligeanu was
appointed to several senior positions. Between 1948 and 1953 he was the
dean of the Biology Department at the Bucharest University, betwegn
1953 and 1954 prorector of this University and between 1954 and 1957
its rector. Between 1956 and 1957 he was a deputee in the Grand National
Assembly and a member in its Presidium. He was also the director Qf 1_3he
Bucharest Institute of Biological Sciences and chairman of the Comrmsmqn
for the Environment Protection in Romania. He helped in science populari-
zation by an intense activity of lecturing and publishing papers in journals
and magazines and booklets on plant life.

As a member of the Presidium of the Academy of the Socialist Repu-
blic of Romania he carried out an intense activity as chairman of the Section
of Biological Sciences and as editor-in-chief of the journals .“Revug rou-
maine de biologie, Série de biologie végétale” and “‘Studii si cercetiri de
biologie — Seria biologie vegetald”’, turning to account the most important
results of Romanian biological research in the field of vegetable biology.

On the occasion of his 80th birth anniversary, the teaching staff of
the Department of Plant Physiology at the Bucharest University, the
researchers in plant physiology from biology research institutes an(.i all
his students, doctorands and coworkers are expressing their best wishes
for good health and a long life !

Dr. O. Boldor
Dr. Georgela Fabian-Galan
Dr. L. Alanasiu




A NEW HERPOTRICHIELLA (ASCOMYCETES, HERPO-
TRICHIELLACEAE) ON CALLUNA FROM ROMANTA

A. RICHITEANU

Herpotrichiella callunae A. Richiteanu occurring on Calluna vulgaris (L.) Hull
(Ericaceae) from Romania is described and illustrated as new.

The genus Herpotrichiella was described by Petrak (1914, p. 472) for
H. moravica on rotting Fagus wood. As defined by Miiller and von Arx
(1962), Barr (1959, 1972), and von Arx and Miiller (1975), this genus includ-
es saprobic or hypersaprobic fungi developing a superficial mycelium
composed of septate, branched, brown hyphae. The ascomata are unilo-
culate, globose or conic, thin-walled, setose or roughened by protruding
cells. The ascospores are fusoid, elliptic, usually inequilateral, soon light
olivaceous, brown or grayish brown, one- to several-septate, often with
vertical septum in one or more cells.

Herpotrichiella belongs to the H erpotrichiellaceae, a family of bitu-
nicate ascomycetes (Loculoascomycetes), erected by Munk (1953) to
accomodate Herpotrichiella, Capromia, Berlesiella, and his new genera
Didymotrichiella and Dictyotrichiella. Later, Miiller and von Arx (1962)
synonymized Didymotrichiella under H erpotrichiella.

According to von Arx and Miiller (197 5), the Herpotrichiellaceae differ
from all other bitunicate ascomycetes by the elongated part of the asci,
and by the dark, short setae or protuberances covering the ascomata,.

The species of Herpotrichiella can easily be mistaken for a Protoven-
uria. Protoventuria (Venturiaceae), however, has a hypostroma deeply
penetrating into the host tissue, while in H erpotrichiella the ascomata are
quite superficial, without any hypostroma.

As far as we know, hitherto have been described 7 species of Herpotri-
chiella saprophytic on old wood, leaves and branches of different woody
plants or parasitic on other fungi (Petrak, 1914 ; Munk, 1953, 1957 ; Miiller
and von Arx, 1962 ; Barr 1959, 1972 ; Eriksson, 1974). ;

Only Herpotrichiella fusispora Barr is known as occurring on mem-
bers of Ericales (Phyllodoce and Cassiope spp.), both in North America,
(Barr, 1959, 1972) and Europe (Eriksson, 1974). Herpotrichiella polyspora,
described by Barr (1959, p. 29) on Cassiope tetragona and Empetrum ni-
grum (Barr., 1972, p. 617) and reported by B. Eriksson (1974, p. 211) from
Fennoscandia on Calluna vulgaris, Casstope tetragona and Lmpetrum ni-
grum, deviates from the generic diagnosis in the polysporous condition of
the asci and it is removed by Barr (1972, p. 617) in her new created genus
Polytrichiella.

By its morphological characters our collection cannotbe referred to

any described species, and thus a new one must be described.
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8 A. RICHITEANU D)

Herpotrichiella eallunae A. Richiteanu Sp. nov. Figs. 1, 2, 3.

Mycelium paucum, superficiale, ex hyphis brunneis, irregulariter
ramosis, reticulatis, septatis, 2 — 3,5 um crassis compositum. Ascomata
solitaria, atra, carbonacea, pyriformia vel globosa, non ostiolata, 80—
—120 pm crassa, 100—150 pm alta, in dimidio Superiore setosa ; paries

Fig. 1. — Herpotrichiella callunae — ascocarp and superficial mycelium
sitting on leaf surface.

ascomatorum 1—2 stratosus, e cellulis brunneis, applanatis, extra obscu-
ris et crassoparietalibus compositus ; setae numerosae, castaneae, rectae
vel curvatae, rigidae, (10—) 20 — 40(—50) pm longae, apicae versus ob-.
tusae. Asci octospori, eylindracei — clavulati, bitunicati, breviter stipi-
tati, membrana sursum inspissata, 52—172 x 11 — 13 pm ; pseudoparaphy-

3 A NEW HERPOTRICHIELLA ON CALLUNA FROM ROMANIA 9

ses nullae. Ascosporae plus minusque biseriatae, primo hialinae et 1 — sep-
tatae, deinde dilute virides vel pallide olivaceae et 3 transversaliter sep-
tatae, fusoideae vel ellipsoideae, rectae vel leniter curvae, utrinque rotun-
datae, (13—) 16 — 20 X (4—)5 — 6 pm. Anamorphosis ignota.

Fig. 2. — Herpolrichiella callunae — asci.

spores.

Hab. in foliis Callunae vulgaris (L.) Hull, Romania, distr. Alba, in
pratis prope Detunatele, alt. cca 1268 m, 24. VI. 1968, leg. I. Todor,
BUCM 94.350, holotypus.

The fungus appears as minute black dots on the lower surface, at
the tips of the leaves, representing single ascomata. The mycelium is re-
duced to a few radial, superficial, brown, irregularly branched, septate hy-
phae which are 2 — 3.5 ym in diameter. The ascomata are superficial, born
on the hyphae, scattered, pyriform to globose, with a short papillate
apex, but without a distinct ostiole, 80 —120 pm in diameter, 100—150 um
high, setose in the upper half; the ascocarp wall is composed of 1 — 2

Fig. 3. — Herpolrichiella eallunae— asco-




10 A. RICHITEANU

layers of polygonal, flattened, dark brown cells, measuring 6 — 14 pm in
diameter, which are thick-walled on the exposed surface ; the setae are
numerous, chestnut brown, one-celled or septate, straight or curved, (10 —)
20 — 40( —50) pm long, 3—5 pm wide near base and gradually tapering to
blunt points. The asci are aparaphisate, 8-spored, cylindrical to clavulate
short stalked, rounded and thickened at the apex, measuring 52 —72 ><’
X 11—13pm. The ascospores are biseriate or nearly so, hyaline and two-
celled when young, greenish to pale olivaceous and 3 — septate when ma-
ture,. fusoid to elliptic, with rounded ends, straight to inequilateral, not
or slightly constricted at the septa, and measure (183—) 16—20 x (’4—)
5 — 6um. Anamorph unknown. v

On leaves of Calluna vulgares (L.) Hull, Romania, Alba county, in
pastures near Detunatele, alt. c. 1268 m, 24.VI. 1968, I. Todor, BUCM
94.350, holotype; Alba county, between “Cabana Ursoaia’ and Scari-
yoara, alt. c¢. 1000 m, 22.VIL.1965, St. Siraru and B. Drighici, BUCM
94.351 ; Bihor county, the peat bog “Tinovul Izbuc’ near “Oa.bana’Padig 2
28.VIL 1971, St. Skraru, BUCM 94.352. ’

Herpotrichiella callunae seems to start as a parasite. Tmature asco-
carps have been found on green, living leaves, mature ones only on brown-
ish, half-dead attached leaves.
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LA STRUCTURE DES GROUPEMENTS XEROTHERMES
DE LA CLASSE SEDO-SCLERANTHETEA Br. —Bl. 55 em.
MORAVEC 67 DE ROUMANIE

V. SANDA, A. POPESCU et 1. PEICEA

The paper presents a number of 17 xecrothermic associations of the class Sedo-
Seleranthelea. The structure of phytocenoses mentioned in the paper is revised
on the basis of characteristic and indicatory species, classifying them into two
orders and four alliances, changing in some cases the cenotaxonomical integra-
tion as well.

La classe Sedo-Scleramthetea Br. —Bl. 55 em. Moravec 67 est trai-
tée d’une maniére différente dans la littérature européenne de spécialité,
selon que certains auteurs reconnaissent son existence pres de Coryme-
phoretea Br.—Bl. et Tx. 43 (J. Braun-Blanquet 1951, 1964 ; R. Tiixen, V.
Lohmeyer 1962 ; Al. Borza, N. Bogcaiu 1965) ou traitent ces deux unités
dans la méme classe (E. Oberdorfer, W. Westhoff 1962 ; H. Passarge 1963 ;
R. So6 1968). R. So6 (1964, 1968) et E. Oberdorfer (1970) acceptent le
contenu de la classe dans un sens élargi, en englobant aussi ordre Festu-
cetalia vaginatae S06 29 caractéristique aux sables continentaux. Plus tard,
R. So6 (1973) considere la classe Sedo-Scleranthetea dans un sens stricte
(y englobant seulement ’ordre Sedo-Scleranthetalia Br.—BLl. 55), & coté
de la classe Koelerio-Corynephoretea Klika 41. Les deux classes sont grou-
pées dans la surclasse Sedo-Corynephorea So6 68.

La classe Sedo-Scleranthetea Br.—Bl. 55 em. Moravec 67 groupe
les associations xérothermes acidophiles « ouvertes » des graviers et des
sols pierreux. Les espéces de reconnaissance sont peu nombreuses ; parmi
les plus importantes il faut mentionner : Hieracium ptlosella, Sedum acre,
8. sexangulare, Kchium vulgare, Potentilla argentea, Veromica verna, Syn-
trichia ruralis, Rhacomitrium camescens. Flles présentent toutes une élec-
tivité élevée pour le substrat pierreux, faiblement acide ou neutre (Ta-
bleau1l).

1. TRIFOLIO(ARVENSI) - FESTUCETALIA OVINAE Moravee 67

Hspeces caractéristiques : Festuca ovina, Trifolium arvense, Jasione
montana, Cladonia rangiferina, et, en tant que différentielle Galium verum.

1.1, HYPEHICO(PEHFOHATO)—S()LERANTI‘IION PERENNIS MORAVECG 67

Espéces caractéristiques : Scleranthus perennts, Dianthus deltoides,
Hypericum perforatum, et, en tant que ditférentielles Carex caryophyllea
et Potentilla tabernaemontani.

LL1. Genisto(spathulatae)— Agrostietum coarclatae B, Schneider-Bin-
der 75
Formes des prairies bien constituées dans des endroits sablonneux,
avec du gravier grossier ou plus fin, sur des pentes ensoleillées, de pré-
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Noyau d’espéces a valeur- cénotaxonomique des

V. SANDA et al.

Tableau 1

de Roumanie

associalions de la classe

Sedo-Scleranthetea

No du rang

1

2
No du relevé 23 6
No d’espéces 91 | 43

3
8

|
l
105[

4 5

5
94

6 7

7 411

| 80

0

27 57

47

8

|
|
| 6
J

9
14

101

5

15

1

10 | 11 | 12 | 13 | 14
7110 | 14
13 |101 | 56

97

Trifolio-Festucetalia ovinae

Tl'i/oliluh arvense v
Galium verum (D)

Hyperico-Scleranthion

Seleranthus perennis
Hypericum perforatum

0
Pelrorhago-Seleranthion

Rumex aceloselia II1 [1V
Sedum acre

Rhacomitrium cane-
scens 1T
Vulpia myuros D) |1 v
Petrorhagia saxifraga (V |V
Seleranthus annuus IIT [V
Sedum rubens v
Erysimum cuspidatum

Thero-Airion

Trifollum incarnatum
var. molinerii I |1
Dasypyrum villosum |1
Ventenala dubia
Aira elegans
Bromus teclorum A%
Logfia arvensis 111
Achillea collina

.

Alysso-Sedetalia

bt

Alyssum-alyssoides
Chondrilla juncea 1v
“Minuartia hamata

<<

\7

B

Syntrichia. ruralis v
Alysso-Sedion

Sedum album v
Arenaria serpyllifolia
Apera spica-venti 111
Polyecnemum arvense (11T |V
Poa compressa
Sedum hispanicum
Alyssum petraeum
Alyssum murale

—
>
<,
i,

111

111 ,II ,II lV

111

—— g =

111

Cymbalaria muralis
Sedo-Scleranthetea

Hieracium pilosella | | |

|

' 111

v

IT

|
|

II

ITT

IT
IT

v
I11
v

IT
v

v
IT

11

v

111

11
IT

|11 |

Vv

v

IT

111

I1
111

Vv
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No du rang | 1] 2| 3] 4] 5 6| 7| 8] 910111213 14

Sedum sexangulure 11 11
Potentilla argentea II IV |IV [1IV |V TITS| T v + |V I I

Plantago allissima :
var. androalbida . \Y%
Verbascum speciosum 1 \% | III
Aegilops cylindrica I |III
Poa bulbosa : IV |V [III |1V |1 IT  |III I} 11
Petrorhagia prolifera v
Alyssum deserlorum I i .
Herniaria glabra Vet ol o : III |ITI
Sedum hillebrandtii 1T '
Myosotis micrantha 11
Erysimum cuspidatum v
Agroslis coarclala v

Genista spalhulala V.

Euphrasia stricla 18Y
Silene armeria II
Teucrium polium v

—

—
P

Nole: 1 — Sedo-Petrorhagietum syZifragae Roman 74; 2 — Alysso-Sedelum apud N,
Boscaiu et 1. Resmeriti 69; 3 — Filagini-Vulpietum apud. N, Boscaiu et I. Resmerifd 69; 4 —
Trifolio (molineriiy — Haynaldietum villosae Boscaiu et Resmeritd 69; 5— Pelrorhago- Verbas-
celum speciosae Dihoru et al. 73 ; 6— Plantaginetum androalbidae Popescu et Stefureac 76 ; 7 —
Genisto (spathulalae) — Agrostietum coarctalae. E. Schneider-Binder 75; 8 — Achilleo- Brome-
lum feclori Cslirds et al. 68; 9 — Sclerantho-Erysimetum (Syrenietum) cuspidatae Cstirés et.
al. 68 ;10 — Sclerantheto- Teucrietum polii Andrei et Popescu 67 ; 11 — Filagini-Aperetum Oberd.
57 apud Dihoru et al. 73; 12 — Scleranthelo- Poaelum compressae Borza 59 ; 13 — Alysso petraei-
Sedetum hispanici E. Schneider-Binder et al. 71; 14 — Alyssetum muralis Pop et Hodisan 97.

férence dans les parties supérieures des versants et des collines, o
le caillou des anciennes terrasses fluviales surgit & la surface par léviga-
tion (Erika Schneider-Binder 1975).

Les phytocénoses de 1’association s'installent dans les stations occu--
pées antérieurement par les variantes xérophiles des rouvraies acidophiles
appartenant & D’alliance Veronico (officinalis)-Quercion 1. Pop 71. T asso-
ciation présente des affinités pour les prairies de N ardo-Calunetea, et sur-
tout pour celles des Festuco-Brometea. Elle est mentionnée jusqu’ay pré-
sent seulement dans le territoire compris entre Mohu-Bungard et Vegfem.
La présence et ’abondance des especes Thymus comosus et Festuca vale-
staca dans ces phytocénoses nous détermine d’y encadrer, en tant que syn-
onyme, le cénotaxon Thymo-Festucetum valesiacae Hrika Schneider-Bin-
der nom. prov. 74,

1.1.2. Polytricho (pilifero)-Scleranthetum perenmis Moravee 67

L’association a été citée par N. Boscaiu (1970) dans les Monts Tarcu-
Godeanu et Cernei. Dans I’acception de J. Moravec (1967) ce cénotaxon
comprend un noyau d’espéces caractéristiques formé de Scleranthus peren-
ms, Festuca ovina, Veronica verna, Erophila verna, Dianthus deltovdes, Ja-'

stone montana, Pimpinella saxifraga, Hieracium pilosella, Trifolium ar-
vense, Thymus pulegioides, Plantago lanceolata, Myosotis stricia, Poly-
trichum  piliferum.
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1.2. PETRORHAGO (TUNICO)-SCLERANTHION CSUROS et al 68

L’alliance comprend les associations des alluvions de gravier, innon-
dées le printemps et trés t6t en été, avec une répandue générale dans
le sud-est du pays, aux altitudes réduites. Elle S’apparente & Hyperico
(perforato)-Seleranthion perennis Moravee 67 avec les suivanies espeéces
indicatrices communes : Potentilla argentea, Scleranthus perennts, Rumex
acetosella, Sedum acre, Trifolium arvense, Rhacomitrium canescens, mais en
différe par la présence des especes thermophiles du sud. En tant qu’espe-
ces indicatrices différentielles, il faut mentionner : Vulpia myuros, Petror-
hagia saxifraga, Scleranthus annuus, Sedum rubens, Berteroa neana,
4chillea crithmifolia, BErysimum auspidatum, Galium erectum f. pseudo-
cinereum.

1.2.1. Sdlerantho- Erysimetum(Syrenietum ) cuspidatae Cstiros et al. 68

Représente un groupement, pionnier des graviers des rivieres Eselnita
et Mraconia, en substituant 1’association Myricarietum germanicae des
ruisseaux montagnards. Le gravier représente un écotope aride quoi
que D’eau fréatique se trouve 2 petite profondeur. Bien chauffé toute la
journée, il détermine une évaporation intense ; c¢’est pour cela que dans
la phytocenose les espéces xérophiles dominent.

Dans ’association on a décrit -

— la subassociation tunicosum Cstiros et al. 68 qui se développe sur les
dépots de gravier avec peu de sable. Elle se caractérise par ’abondance
des espoces Petrorhagia saxifraga, Sedum rubrum, S. acre, S. hispanicum.
En tant qulespéces différentielles locales il faut mentionner : Sanguisorba
manor, Trifolium parviflorum et Cynoglossum officinale. On remarque
Pabondance des bryophytes Rhacomitrium canescens et Ceratodon purpu-
reus.

— la subassociation vulpietosum Ostirds et al. 68 qui se caractérise par
la dominance de 1’espéce Vulpia myuros et 1a présence des especes Lychnis
coronaria et Achillea distans. I’existence du sable en proportion plus éle-
]Yéﬁ est indiquée par les mésophyles Galium mollugo et Achillea crithmi-
olia.

— la subassociation typicum qui se développe dans des endroits plus hauts,
pierreux, mais avec beaucoup de sable, dans un stade plus avancé du
Processus de solification. La quantité un peu plus grande de humus est
signalée par la présence des nitrophytes Erodium cteutarium, Viola trico-
lor et Anthemis arvensis qui forment un facies distinet, ainsi que par celles
praticoles Poa pratensis, Alopecurus pratensis et Festuca rupicola.

1.2.2. Petrorhago-Verbascetum speciosae Dihoru et al. 73

C’est un groupement nitrophile, caractéristique pour les dépdts
rocailleux des cones de déjection. Elle a été identifiée dans la vallée de
Mraconia, 1 ot débordent les eaux & cause de la crue. Verbascum specio-
sum, l'espéce édificatrice, forme & c6té de Petrorhagia saxifraga des phy-
tocénoses caractéristiques. I’association évolue vers Festucetum valesiacae
ou Chrysopogonetum grylli, fait prouvé par la présence d’un grand nombre
d’espéces de la classe Festuco-Brometea, Lrassociation, méme semblaple
de point de vue floristique 4 la précédente, représente des stades diffé-
rentes d’évolution de la végétation.
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1.2.3. Plantaginetum androalbidae Popescu et Stefureac 76

Forme des phytocénoses compactes sur les graviers du Danube
(Plavisevita et Svinita). (Pest Plantago altissima var. androalbida qui domi-
ne, a edté de laquelle on rencontre aussi H oloschoenus vulgaris, Agrostis
stolonifera, Potentilla supina, Verbena supina, Inula britannica, Carex hirta,
ete.

1.2.4. Sedo-Petrorhagietum saxifragae Roman 74

Les phytocénoses de Petrorhagia sazifraga avec Sedum rubens sont
installées sur les graviers des vallées torrentielles ou sur les pentes des
terrasses, 14 ou le gravier a ét6 tiré au clair par Derrosion pluviale. La,
constitution des phytocénoses est faite d’habitude par Pinstallation du
noyau cénotique sur des groupements pionniers de Poa bulbosa et Syn-
trichia ruralis. L'association occupe, d'une maniere disséminée, les graviers
des vallées de Bahna, Vodita, Slitinicu Mare, Oglinic, Husnita, les pentes
de Ghelmegioaia (N. Roman 1974). Excepté les deux espéces caractéris-
tiques, les plus fréquentes sont : Scleranthus annuus, Apera spica-ventt,
Polycnemum arvense, Trifolium arvense, Filago arvensis, Rumex acetosella,
Scleranthus perennis, ainsi qu’une série d’especes caractéristiques pour
la classe Festuco- Brometea.

L’association présente le méme noyau d’espéces communes pour
Sclerantho-Syrenietum cuspidatae Cstivés et al. 68 et Petrorhago-Verbas-
cetum spectosae Dihoru et al. 73.

1.2.5. Sclerantheto- Poaetum co mpressae Borza 59

Est décrite de la vallé de Sebes avec les suivantes espéces caracté-
ristiques : Sedum acre, Poa compressa, Bromus tectorum, Potentilla argen-
tea et Cenlaurea micranthos. Les espéces compagnes et celles occasionnelles
différent beaucoup. I’association a été encadrée au commencement dans
Palliance Sedo-Scleranthion Br. —Bl. 55. La manque de la majorité des
especes caractéristiques de cette alliance, & savoir Sempervivum arachnoi-
dewm, Poa werophila, Scleranthus biennis des phytocénoses de la vallée
de Sebes, nous détermine d’encadrer Passociation dans I’alliance Petror-
hago (Tunico)-Scleranthion.

C’est des vieilles murailles de 1a ville de Sebes et de celles de la cité
de Laz qu’on a déerit
— la subassociation cymbalarietosum muralis Borza, 59.

1.2.6. Sclerantheto- Teucrietum polii Andrei et Popesen 67 (As. Teu-
ortum polium-Scleranthus perennis Andrei et Popescu 67)

L’association est signalée sur la pente de Pricopan, ou elle présente
un stade initial d’enherbement et de fixation des sols en cours de formation.
Parmi les espéces les plus significatives rencontrées dans cette association
il faut mentionner : Dianthus nardiformis, Siderites montana et Helio-

troptum suaveolens.

1.3. THERO-AIRION OBERD. 57

Réunit les associations qui végétent dans les stations dont les sols
sont pierreux et compactes, sur les pentes lentes, 1a ou s’installent des phy-
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tocénoses pionniéres avec Trifolium incarnatum SSp. molinerii, Dasypy-
rum villosum, Venlenata dubia, ete. qui reflétent un stade plus avancé du
processus de solification. Parmi les espéces de reconnaissance on mentionne :
Aira caryophyllea, Vulpia myuros, V. bromoides. '

1.3.1. Pilagini-Vulpietum Oberd. 57 (V ulpio-Airetum capillaris Paucs
415 Vulpio-Adretum Borhidi 56 ; Airetum elegantis So6 47)

Les sols alluvionnaires, sablonneux, ainsi que les jachéres sont colo-
nisés par cette association. La constance élevée de certaines especes ayant
un caractére méridional, comme Ventenata dubia, Achillea crithmifolia,
Dasypyrum villosum par exemple; a permis de faire la distinction de la
variante régionale banaticum Bogcaiu et Resmeritii 69. '

Dans 1a composition floristique de 1'association on remarque la pré-
sence d’un grand nombre de caractéristiques transgressives de ordre
Festucetalia valesiacae qui indiquent les possibilités d’évolution dans la

direction de ’installation des groupements xérophiles de cet ordre.

Erika Schneider-Binder (197 0) déerit la variante régionale transil-
vamicum, qui différe par le nombre réduit d’especes caratéristiques aux cé-
notaxa de rang supérieur et absence des espéces méridionales.

1.3.2. Trifolio(molinerii)-Dasypyretum villosae Bogcaiu et Resmerit 69

Le noyau d’especes caractéristiques (Dasypyrum villosum, Trifo-
liwum molinerii et Aegilops cylindrica) est reconnu aussi dans la composi-
tion de l’association de I1 aynaldia villosa décrite par Al. Buia ef al. (1960)
d’Oltenia.- - - :

L’association « présente des exigences trophiques plus élevées que
Filagini-Vulpietum, en végétant surtout dans les sols sablonneux de la
base des pentes, 1& ot se produisent les colluvions riches en substances
humiques. Elle se développe aussi sur les jachéres en précédant la réins-
tallation des associations de Festuca valesiaca et Chrysopogon gryllus.
C’est une association dominée par terrophytes, quoique les hémicrypto-
phytes y participent en grand nombres, surtout par les espeéces rudérales.

1.3.3. Ventenato(dubiae )-Xeranthemetum (cylindraceum ) nhomen no-
vum (As. Ventenata dubia-Xeranthemum JSoetidum Borza 50)

Elle est cantonnée dans des endroits secs, sur les pentes ensoleillées,
la ot la couche d’eau fréatique se trouve en profondeur. En tant qu’espé-
ces dominantes et caractéristiques nous mentionnons : Xeranthemum
cylindraceum, X. anuwm, Ventenata dubia, Trifolium striatum, Medicago
minima et Botriochloa ischaemum. ]

Comme évolution, ces prairies dominées par térrophytes, suivent
apres les mauvaises herbes qui s’installent sur les terrains laissés nonculti-
vés, et succédées par Botriochloctum ischaemi: ou Chrysopogonetum grylls.

1.3.4. Achilleo- Brometum tectors Cstiros et al. 68

Llassociation a été décrite des abruptes méridionaux de la terrasse
de la plaine du Danube et des pentes ensoleillées, méridionales, situées
entre Orgsova et HEselnita. Bromus tectorum forme, surtout sur les sables,

des phytocénoses pionnidéres encadrées dans "alliance ‘Bromion tectorum.
P
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L’association décrite par St. Cslirés et al. (1968) difféere de ces phyyo—
cénoses par le manque des psamophytes, ce qui représente 1(, premier
stade du processus de fixation des herbes sur les pentes méridionales
fortement inclinées et défrichées. La composition floristique de ces phyto-
cénoses est hétérogeéne, les terrophytes y dominapt et les\ hémlcr),fpto-
phytes ayant une participation significatives. Parmi les especes représen-
tatives nous mentionnons : Vulpia myuros, Bromus arvensis, Poa b.ulbf)sa,
Botriochloa ischaemum, Ventenata dubia, Lotus corniculatus,. T?'zfol@mn
dubium, Eryngium campestre, Convolvulus arvensis, Sherardia arvensis,
Chondrilla juncea, Plantago lanceolata, etc.

1.3.5. Rhacomitrio-Festucetum pseudovinae (Baldzs 41) Soé 44

L’association a été mentionnée par Al. Borza (1963) dans le cons-
pectus  des association des Carpates.

. Balazs (1941) la décrit des Monts Mezes sur la base de 9 relevés,
en l'encadrant dans Dalliance Salicion incanae. A c6té des espéces édifica-
trices on rencontre avec une abondance-dominance significative : Hiera-
ctum  pilosella, Centaurea micranthos, Erigeron canadensis, Verbascum
Phlomoides, Acinos arvensis, Vulpia myuros, Berteroa incana, ete.

1.3.6. IMlagini-Aperetum Oberd. 57

Elle végete sur les jacheres, les lieux dénudés ou les prairies xg’aro-
philes. Elle se caractérise par ’'abondance et la prédomma;n.ce des espéces
de Sedo-Scleranthetea mélangées avec celles de Chenopodietea, Festuco-
Brometea et Molinio-Arrhenatheretea, ce qui démontre la concurrence entre
ces catdgories écologiques de plantes pour occuper le terrain “hbx:e”.
Espeéces de reconnaissance : Logfie arvensis, L. minima, Ape?‘a sg;qicc_t-
ventt, Trifolium arvense, Scleranthus annuus, Aphm?es arvensis, Vicia
tetrasperma, V. hirsuta, Rumex acelosella, Bilderdykia convolvulus, ete.

2. ALYSSO-SEDETALIA Moravee 67

HEspéces caractéristiques : Alyssum alyssoides, Saxifraga tridactyli-
tes, Thlaspi perfoliatum, Acinos arvensis, Teucrium botrys.

2.1. ALYSSO—SEDION OBERD, ET TH. MULLER IN TH. MULLER 61

Bspeces caractéristiques : Alyssum alyssoides, Sedum album.

2.1.1. Alysso petraei-Sedetum hispanici E. Schneider-Binder et al. 71

L’association a été décrite des Cazanele Mari, Valea Mraconiei,
Dubova et Plavigevita. Les espéces édificatrices et caractéristiques sont :
Sedum hispanicum et Alyssum petraeum. En tant qu’espéces accompagna-
trices avec une signification eénotique et écolqglq}}e il faut mentionner
Petrorhagia saxifraga, Poa bulbosa, Satureja kitqz_belm, Ceterah offwmarum,
Stipa eriocaulis, Scabiosa columbaria, Melica ciliata var, flavescens, Achil-
lea crithmifolia.

2 —c. 1775
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2.1.2. Alyssetum muralis Pop et Hodisan 79

Les phytocénoses d’Alyssum murale ont été identifides sur les schis-
tes cristallins, couverts d’une couche mince de sol riche en cailloutis fin,
entre les pentes des collines de Giliu et Tarnita (la partie gauche de I
vallée de Somesul Cald). Parmi les espeéces avec une grande fréquence
s’imposent Artemisia absinthium, et A. campestris var. pstlophylla qui
forment des facies caractéristiques.

— Le facies artemisiosum absinthii Pop et Hodisan 79 se constitue
sur les sols riches en azotates et ressemble apparemment & association
Sysymbrio- Artemisietum absinthii Pop 69.

— Le facies artemisiosum campestris Pop et Hodisan 79 a des con-
tingences floristiques avec les suivantes associations (desquelles manque
Alyssum murale) : Artemisio (campestris )-Corynephoretum canescentis Ko-
sinova-Kulerova J. 64 de la Bohémie centrale, Artemisio- Melicétum
ciliatae Korneck 74 de la région de Rhin, et Luniceto- Artemisietum cam-
pestris Br.—BL61 identifiée sur les rochers d’Adda (Italie).

Llassociation Alyssetum muralis est dominée par les éléments eura-
siatiques et européens, i coté desquels on remarque les espéces méridionales
qui conférent & la communauté un spécifique floristique hétérogene. (Vest
une association saxicole héliophile, modérée thermophile, faiblement
acidophile jusqu’a neutre basiphile. Cette association pionniére évolue
vers les prairies de Festucetum pallentis transsilvanicum Soé 59.

2.1.3. Alysso—Sedetum Oberd. et Th. Miiller 61

Lassociation est trés répandue au sud du Banat. Sur la base de la
relative constance et abondance des especes Petrorhagia saxifraga et
Polycneum wrvense, N. Boscaiu et I. Resmeritd (1969) ont déerit 1a va-
riante régionale banaticum.

Le spectre biologique de 1’association met en évidence Doptimum
biologique des terrophytes. Sur les graviers de la bouche des vallées,
grace' aux accumulation, I'association 2 un caractére stationnaire, en
établissant sa composition par recolonisations successives. Sur les allu-
vions sablonneuses moins exposées aux inondations périodiques, ’asso-
ciation se présente de plus en plus forte, évoluant dans la direction de
la constitution des groupements de . Hilagini-Vulpietum.

Les deux espéces caractéristiques et édificatrices de Passociation,
Alyssum alyssoides et Sedum album, auxquelles s’ajoutent un groupe
hétérogéne de plantes, parmi lesquelles nous mentionnons : Poq bulbosa,
Scleranthus annuus, Herniaria glabra, Rhacomitrium canescens, ete., co-
lonisent les alluvions sablonneuses et les cailloutis.
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LA DIFFERENCIATION DES BOURGEONS DE LA VIGNE
ANCA ANTOHE

The present paper is a continuation of the previous investigation (1, 2, 3, 4)
carried out in North-East Moldavia, on Aligoté vine types (the type is origi-
ted from France) and Feteascd neagrd (an autochthonous type).

The differentiation of the buds takes place concomitantly with the growth of the
offshoots and with the phenophase of the flowering that precedes it or follows it.
This phenomenon is influenced by the position of the buds along the offshoot, by
the age of the bud, by the conditions of environment, by the biological nature of the
soil, by the quantity and quality of reserve materials.

In the Feteasci neagri type, the greater number of buds with a beginning of dif-
ferentiation or with an ended differentiation at the end of the vegetal period, attest
the ecological adaptation of this type.

Les bourgeons de la vigne contiennent tant des feuilles primordiales
végétatives que des feuilles primordiales des fruits. 4

La différenciation a lieu dans les bourgeons nouvellement formés
des drageons en cours de développement. Ce phénomene depend en pre-
mier lieu du degré de préparation biologique (de maturation biologique)
des tissus d’oit proviennent les organes de la production des fruits (9,
10). Selon Negrul, A., M., 1967, Tiutiunic, A., F., 1961, dans le processus
de différenciation des bourgeons, le tissu méristématique du céne de crois-
sance du drageon embryonnaire peut se restructurer en vue de la forma-
tion des rudiments des organes végétatifs ou génératifs. Lorsqu’il y a
assez de substances plastiques, les monticules fertiles formés jusqu’a
ce moment-1a, se différencient dans D’inflorescence. Les modifications
substantielles qui se produisent dans une direction ou I’autre meénent & la
transformation des bourgeons dans des bourgeons A fruits ou dans des
bourgeons foliaires.

Le passage du méristéme du céne de croissance vers la séparation
des monticules génératifs marque D’état critique ou le moment critique
dans Porganogéneése. Ce moment intervient apres la séparation produite
par le cone de croissance d’un grand nombre de métameres végétatifs,
ce qui est spécifique des drageons embryonnaires. Le moment critique
se déplace sur la longueur du drageon & partir de la base vers le sommet.

Des études ont été effectuées concernant 1'organogénése dans les
inflorescences et les bourgeons floraux. Winkler et Schemsetlni, 1963
(cités par Bessis) en Californie, montrent que la feuille primordiale d’in-
florescence commence & se former environ trois mois apreés Dapparition
du duvet sur les bourgeons.

La croissance des feuilles primordiales est d’abord rapide et ensuite
diminue vers la fin de la période de végétation. Ces résultats sont pareils
a ceux de Barnas et Bernon et Levadaux (cités par Bessis) qui montrent
que les grappes se forment vers la fin du mois de juillet (Montpellier,
1934).

Les études etfectuées par Barnard et Levadaux (cités par Bessis)
sur les ceps de vigne Sultana, tendent &4 montrer que si l'inflorescence
se forme au cours de 1’année précédant le moment o les bourgeons sont
couverts de duvet, la différenciation des fleurs ne commence qu’au moment
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ol les bourgeons sont sur le point d’éclore. Ces résultats sont proches de
ceux obtenus par Alleweldt G., 1963, qui montre que les inflorescences
se forment au mois de juillet et au mois d’aoit et que la différenciation
des feuilles primordiales ne finit que Pannée suivante.

Huglin A. (cité par Bessis), travaillant sur les ceps de vigne d’Al-
sace constate que les feuilles primordiales de I'inflorescence commencent
se former vers la moitié du mois de juillet dans les yeux latents des dra-
geons et, au mois d’aotit, les bourgeons primaires cnt des feuilles primor-
diales d’inflorescence. Tout cela méne 3 la supposition qu’il y a une grande
précocité de formation des grappes et que leur nombre est probablement
définitivement fixé & la fin de la DPériode de végétation.

Bessis R. montre qu’on peut affirmer, & titre d’hypothése, que Ia,
quantité de fleurs qu'un bourgeon pourra porter est entiérement
déterminée par le temps de la chute des feuilles.

Alleweldt, G., 1960, en faisant des recherches sur les relationg
entre la formation des fleurs et la croissance desg drageons de la vigne,
montre que la formation des feuilles primordiales d’inflorescence com-
mence dans le bourgeon d’hiver, de Ia region médiane du drageon,
aprés qu’il efit atteint ldge physiologique de croissance définitive.
Ainsi, pour les. espéces Riesling et Ares, les feuilles primordiales
d’inflorescence ont été observées cing ou six semaines apres le bour-
geonnement.

Le méme auteur, par les mémes expériences, constate que le nombre
des feuilles/drageons mnécessaires i la formation de 1" inflorescence s’est
situé entre *11,4—21,8. Six ou sept semaines environ aprés le début
de la différenciation de Dlinflorescence dans un bourgeon, le procesus
de la differenciation de Iinflorescence est presque terminé.

La fin de la différenciation a lieu apres le repos d’hiver (Alle-
weldt, G., Balrema, 1965).

. Blagonravov, P.P., 1961, est d’avis que la formation et la différen-
ciation des inflorescences dans le bourgeon ont lieu pendant la période de
végétation de l'année précédente.

Les bourgeons d’un drageon ne se trouvent pas dans les mémes sta-
des de développement et n’evoluent pas dans le méme rythme (5,6, 7,9).

Sur un drageon, la quantité des bourgeons est inégale et dépend
de la partie du cep de la vigne sur laquelle la corde du drageon s’est
développée. En ce sens, Guzin, N., 1., 1959, constate que les bourgeons
sur les drageons de la corde médiane sont les meilleurs du point de vue
quantitatif. Melkonean, A., S., 1964, montre que le volume de la fertilité
potentielle des bourgeons du centre est soumis a une variation le long
du drageon. Dans la partie inférieure des bourgeons 1—4, la quantité des
inflorescences complétement formées et des formes transitoires est plus
réduite que dans les zones supérieures des drageons. La zone de la plus
grande fertilité comprend les bourgeons 6—14.,

C’est aux mémes conclusions qu'arrive Sfarean, D., L., 1960, et le
mém e phénomene est saisi aussi dans les travaux de Negrul, A., M., 1969,
ol 'on montre qu’a partir des neuds 3—4, jusqu’aux neeuds 12—15, les
bourgeons atteignent un degré élevé de différenciation qui diminue vers
le sommet du drageon.
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Oarolus, M., 1971, étudiant les stades de développement des feuilles
primordiales des inflorescences pendant Porganogénese des bourgeons
latents de la vigne, a constaté 12 stades de développement : 4 stades
végétatifs et 8 stades d’inflorescence. Dans les stades végétatifs apparais-
sent les feuilles primordiales foliaires et dans les stades d’inflorescence
apparaissent les feuilles primordiales d’inflorescence.

Les recherches effectuées en Roumanie sur le processus de différen-
ciation des bourgeons de la vigne (8;'9, 10, 11, 12, 13) ont mis 3 jour
une série de problémes liés au moment du début du processus de différen-
ciation, notamment la modification du bourgeon par rapport & différents
facteurs (conditions de milieu, nutrition, nature biologique de 1’espéce,
quantité et qualité de matiere de réserve).

MATERIEL ET METHODE

L’étude a été effectuée dans le cadre de la Station Expérimentale
Hortiviticole de Tasi dans des conditions d’expérimentation identiques
a celles rappelées dans les travaux antérieurs (DRI gy

Nous avons tédché d’établir «le moment de lg différenciation
physiologique » qui a ét6 considéré comme la date oil les feuilles primor-
diales d’inflorescence ont pu étre observées pour la premiére fois pendant
la disection des bourgeons au microscope. On a noté ainsi la différen-
ciation: + == début de différenciation ; + + = différenciation.

RESULTATS ET DISCUSSI ONS

En observant la différenciation sur les drageons situés & la base de
la corde & fruit, & I'espéce Aligoté (fig. 1) on constate les feuilles primordia-
les qui peuvent étre observées au microscope, le premier juillet. Ce phéno-
mene apparait aux bourgeons 4—9 et 14—15, parmi lesquels seulement
le bourgeon du rang 9 est différencié, les autres présentant seulement un
début de différenciation.

Le phénomene de différenciation est poursuivi et observé chez les
différéntes catégories de bourgeons. Ce phénomeéne est surtout rencontré
chez les bourgeons situés sur les noeuds 4—20, donc au milieu du drageon.
Les autres bourgeons sont des bourgeons végétatifs.

Vers lautomne s’accroit le nombre ds bourgeons qui présentent
la différenciation et diminue le nombre de coux qui présentent un début
de différenciation. Pourtant, au mois d’cctobre on a observé des bour-
geons qui présentaient un début de différenciation.

Le nombre de feuilles sur les drageons nécessaire & la, différenciation
compléte des bourgeons est en fonction de la variété. Pour Aligoté sont
necessaires 27 feuilles/drageon et pour Feteasci neagri —29.

Aux drageons de la base de la corde 3 fruits, & espéce Feteased
neagri (fig. 2) les premiers bourgeons qui se différencient sont les bour-
geons 7—13. Parmi eux, les bourgeons 9—11 sont complétement différen-
ciés tandis que les autres commencent % peine la différenciation. Le pro-
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cessus continue et comprend les bourgeons situés sur les nouds 2—18
Nous remarquons un nombre plus grand de bourgeons 3 la différe. -
tion achevée, par rapport & Pespece Aligoté. l

La différenciation comprend les bourgeons formés au plus  tard
& mi-juin. Le reste des bourgeons ne se différencient plus, restant des
bourgeons végétatifs.

En poursuivant la différentiation des bourgeons sur les drageons
situées au milieu de la corde 3 fruits, chez les deux especes (fig. 3,4),
on observe les feuilles primordiales d’inflorescence, le premier juillet, aux
bourgeons 6—13 (I’espéce Feteascs neagrd) et aux bourgeons 10—15
(Pespéce Aligoté). :

La différenciation comprend les bourgeons situés entre les noesuds
4—20 (Pespeéce Aligoté) et les bourgeons situés entre les noeuds 2—24
(I’espece Feteascd mneagri). Le reste des bourgeons sont végétatifs.

Sur les drageons du milieu de la corde 3 fruits, on observe un nom-
bre plus grand de bourgeons qui ont commencé la différenciation ou
sont complétement différenciés, ce qui nous conduit & idée d’une qualité
supérieure de ceux-ci.

De la qualité meilleure de ces bourgeons témoignent aussi les résul-
tats obtenus par Alleweldt, G., 1963, et Guzin, N., 1959, et d’autres.
Pour ce qui est de la fertilité des bourgeons, Sfarean, D., L., 1966, con-
clut que les bourgeons situés plus bas sur les drageons, du point de vue
morphologique, ont une moindre fertilité. Ta zone de la plus grande fer-
tilité est comprise entre les neeuds 6—15. Cette constatation coincide aussi
avec nos - résultats.

Pour Pespéce Feteascs neagrd, un nombre plus grand de bourgeons
se caractérisent plutdt par une différenciation terminée que par un début
de différenciation.

Etudiant le phénomeéne de différenciation des bourgeons des drageons
situés au sommet de la corde & fruits, chez Pespéce Aligoté (fig. 5), onremar-
que ce phénomene & peine le 15 juillet et ce nest que pour peu de bourgeons
(cing seulement). On observe des différenciations aux bourgeons des
rangs 4—16 et seulement d’une facon incidente aux bourgeon des rangs
18—21 ou 24. Le reste des bourgeons non différenciés sont des bourgeons
végétatifs.

A la différence de Pespece Aligoté, chez Pespece Feteasci neagri (fig. 6),
les bourgeons commencent leur différenciation le premier juillet. A cetto
date on a observé pour les bourgeons 6—11 et 12—17 des débuts de
différenciation. Les analyses ultérieures ont mis en évidence que les bour-
geons 5—20 sont des bourgeons fertiles. Parmi eux, la plupart ont la
différenciation terminée. Le reste des bourgeons des drageons sont des
bourgeons végétatifs.

CONCLUSIONS

1. Le phénoméne de différenciation des bourgeons a été observé
10—11 semaines environ aprés l'éclogion des bourgeons en croissance.

2. La différenciation a lieu au fur et & mesure de la croissance des
drageons et de la phénophase de la floraison qu’elle précede ou suit.
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3. La différenciation est influencée par la position des bourgeons le
o 'u drageon. La formation des feuilles primordiales d’inflorescence
commence aux bourgeons qui se trouvent au milieu du drageon, apreés

ue ceux-ci atteignent I’dge physiologique de croissance définitive.

4. Le matériel actif de la différenciation des bourgeons est produit
dans les feuilles dont la présence est obligatoire dans le processus de diffé-
renciation.

a) Pour la différenciation des bourgeons des drageons situés & la
base de la corde & fruits il est nécessaire un nombre de feuilles moindre
par rapport aux drageons du milieu ou du sommet de la corde & fruits,

5. La formation des bourgeons sur un drageon n’a pas lieu au méme
temps, ce qui fait que les bourgeons aient des ages différents et un degré
différent de différentiation.

a) Les bourgeons situés dans la partie inférieure du drageon et les
bourgeons de la partie supérieure sont des bourgeons végétatifs.

b) Les bourgeons situés au milieu du drageon sont fertiles (porteurs
des fleurs). ,

6. La différenciation comprend les bourgeons qui apparaissent sur
les drageons au plus tard jusqu’ & la fin du mois du juin. Le reste des bour-
geons ne se différencient plus, ils restent des bourgeons végétatifs (foliaires).
C’est ce phénomene qui est & la base du procédé qui consiste dans la
suppression de la partie terminale des drageons trouvés dans le processus
de croissance en longueur, le premier aoft.

7. Les bourgeons qui se développent sur les drageons situés au milieu
de la corde & fruits, sans tenir compte de I'espéce, se caractérisent par
une fertilité accrue.

8. Pour P’espece Feteascid neagrit, on constate un nombre plus grand
de bourgeons qui présentent un début du différenciation ou qui ont ter-
miné la différenciation & la fin de la période de végétation.
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INTERACTIVE EFFECTS OF SALINITY AND PHYTO-

HORMONES ON GROWTH AND PLANT WATER RELA-

TIONSHIP PARAMETERS IN MAIZE AND SAFFLOWER
PLANTS

A, F. RADI®, M. M. HEIKALY A, M. ABDEL-RAHMAN? and B.A/A. EL-DEEP®

The effect of various levels of NaCl salinization on seed germination, growth and
plantwater relationships of maize and safflower plants was investigated. The role
of GA; and TAA in modifying the salt-stress induced changes was 'also studied.
The percentage germination and water content of stressed seeds were significa-
tly reduced, but this inhibitory effect was eliminated by seed presoaking with
GA; or TAA.

Salinity induced a considerable reduction in transpiration rate and stomatal
frequency, but seed presoaking with GA4 or TAA induced a significant increase in
these plant-water relationships.

The dry matter yields of salt affected plants were significantly reduced. Such inhi-
bitory action was decreased by treating the seeds with GA; or TAA, particularly
in the case of maize plants.

Acknowledgement of the physiological effects of soil salinity and
exogenously applied growth hormones on seed germination, plant growth
and the relevant vital activities, provides a fundamental basis for the in-
telligent management of plant life for the good of mankind. 1n the majority
of plants, germination of seeds is greatly retarded and seeding survival
is difficult under saline conditions (Parmer and Moore, 1968 ; Williams
and Ungar, 1972, Maftoun and Sepaskhah, 1978 ; Stout et al., 1980 and
Meikal et al., 1982a). In addition, the response of plant growth to salini-
zation treatments has been investigated. Tn this respect, some investiga-
tors reported a general reduction in plant growth (Shalhevet and Yaron,
1973 ; Stewart et al., 1976; Verasan and Phillips, 1979, Ahmed et al.,
1980a and Heikal et al., 1981a), while others recorded a promotion rather
than inhibition in the growth of some salinized plants (Bernstein, 1975 ;
Ahmed et al., 1980b and Heikal et al., 1980 and 1981Db). According to
Kessler (1961), Shah and Loomis (1965), the major effect of salinity in
the roots environment was attributed to a reduced hormone delivery
from root to leaves which could induce an inhibition of crop growth.
Attempts have been made to overcome the growth suppression resulting
from salinity and other factors such as genetic deficiencies or restrictive
light and temperature conditions (Nieman and Bernstein, 1959). In this
respect, presoaking seeds with optimal concentration of certain phyto-
hormones has been shown to be beneficial to growth and yield of some
plants grown under saline conditions (Kaufmann and Ross, 1970 ; Gary
and Srivastava, 1970 ; Darra et al., 1973 and Chhipa and Lal, 1978).

During the vegetative growth phase salinity has been recognized
as one of the factors which induce significant changes in plant-water rela-
tionships. In this respect, many investigators recorded a reduced transpi-
Tation rate with the rise of salinity level (Tal and Gavish, 1973 ; Bozeuk,
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1975 ; Stewart e al., 1976 and Ahmed et al., 1980a,
found to be associated with reduced leaf surface areq, Also, the stomatal
nhumber and movement were found to play an addition role (Bozeuk, 1975
and Ahmed ¢¢ al.,1979a). In accordance with this, Waisel (197 2)and Shaddad

i number, size and movement of
concentration

). This reduction was

Changes in transpiration rate dye to salinization treatments legd
mostly to concomitant changes in plant water content (Wong and Jayer,
1978 ; Adams ¢t al., 1978 ; and Zidan, 1979). Poljakoff-Mayber and Gale
(1975) attributed the increase in water content to an increase in abscisic

acid concentration, which in turn induces stomatal closure, leading to an
increase in leaf-thickness or succulence,

The present work was carried out to study the effect of various levelg
of salinity on seed germination, growth gng plant-water relationships of
maize (Zea mays L.) and safflower (Carthamus tinctorius L.) plants. Be-.
cause of the various biological activities of GA; and TAA, their role in modi-
fying the salt-stress induced changes was also investigated,

MATERIALS AND METHODS

Preliminary tests were conducted to determine the optimum hop-
mone coneentration and optimum period of presoaking and drying which
are effective in counteracting the effect of salt-stress on seed germination,

The optimum conditions reached from these tests are shown in the follow-
ing scheme :

The optimum conditions
Test plant \\\“—‘
GA,

] IAA
Conc. Period of Period of Conc. Period of Period of
ppm. presoaking drying ppm presoaking drying
Maize 100 3 hours one day 50 3 hours 3 days
Safflower 100 5 hours 7 days 100 3 hours 3 days

Using Na(l the osmotic potential levels w
y —4, —6, —8 and —1¢ bar. Twenty five ge
bant pads in Petri dishes to which 25 mil of the
tion was added, The Petri dishes were Wrapped in two layers of aluminium
foil and incubated at 25 °C. Seeds were considered to be germinated after
the radicle emerged from the testa. To evaluate the interactive effect of
salt—stress and GA; or TAA on seed germination, the seeds of the test
plants were treated with the experimenta] phytohormones, air dried and
germinated under the effect, of various levels of salinity, The percentage
germination was followed daily for g, period up to 5 days.

The water content, soluble carbohydrate and soluble nitrogen of
sulphuric acid method

ere chosen at 0 (control),
eds were placed on absor-
experimental saline soly-
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Badour, 195 as us " determinin,
Fales, 1951 ; Schlegal, 1956 and Badour, 1959 ) was usec} for qr k'eldahgl
g;ha ca,,rbohvdrate content. For nitrogen determination, the microkj
] Y and Tracay, 1956).
was employed (Paech and Tracay, 195 : . ‘
methoﬂ(jio follow 1?1) the interactive effect of salinity and phy%ohocl1 H}l)oeré(‘asegg
% g reated seeds were place twe
ing growth, the phytohormone trea _plac ) n
;efgéggp;ljer towels in a beaker containing 80 ml of the sfahlmzid .sgl(ilt;gi_
Od incubated at 25°C for 10 days in darkness. Length of s 109 S a gé .
ar;?ary roots in case of maize and length of hypocotyl and roots in cas
er were recorded. ot in )
Safﬂo%‘or determining plant growth and plant-watigldl elagoqillg)r i}égra‘;vrgge
g " bei ed and ai
~ est plants, after being presoa
ters, seeds of the te nt : eing | o (santolggtioss oy
i i kg air dried soil (sa y
y in plastic pots containing 2 kg H{E 4
58(30‘1"‘,;% legels WGII’)G at —2, —4, —6, —8 and —10 bar in case Yof,m.au'e aérelg
t 3 6, —9 and —12 bar in case of safflower. Plants were 1rr1§;a, il
= e & - . 2 - ) S.
2very ;)ther’ day with salinized nutrlept Pfeffer’s solu‘mo‘n 501r tvi‘(éh“ g}e/lo
Thereafter, the test plants were irngatcd_every other a? \;vl i
non-salinized Pfeffer’s solution. The soil moisture content was <ep
the field capacity. i e N
Transpiration rate was measured as il/(ismgbed t})lefl(?;?fz(ll’lSknl(l%c?lr](;l)t
; i ver sterred to aerated 1/5 strength - 5
Young seedlings were transferre - Am g b i
ic P H— Y il several leaves were fully expanded. Th !
solution for 5—9 days until ) . s o
ansferrec 5 nical flask covered with a _
were transferred to 250 ml col c ot SAtNO o
ini > experimental salinized nutrient so s
containing 200 ml of the expe : Pl
i ‘ i —12 bar in case of safflower.
—10 bar in case of maize and 0 to ! b A O L0
i sks were s v araffin wax. The trans
'eént evaporation, the flasks were sealed with p ‘ g
b e ’ i " weighing the plants together with
i ‘ater was then determined by weighing I gether. w
0 s o i 1 salinizec i soluti t daily intervals
Xper zed nutrient solution at \
the flask and experimental salini Teti gl
i 7S er eac eighing the level of the culture solt n W
e Aﬁ,'el' P elé}hm&' s t nutrient solution. Transpiration
brought to the initial level by addition of nutri nf Sl e
rate was calculated as g per unit leaf area per da? (ﬁ c‘l o) agier
subtraction of the amount of water lost from a control flask kep
the same conditions but without plants cultivated in. _ . %
For stomatal frequency determination,ldnl’ec.t 1n1cr(336c;oipri$elslg‘§;¥ion
r strips from the leaves under inv g
ments were carried out on strips taken S U onsalon
i i 7 sed i lute alcohol for fixation and pres
and immediately immersed in abso : St R
i » of § t T mm? (stomatal frequency) on upy
tion. The number of stomata per mi ' ) R g
* epidermis was determined usine the square occular : :
on lower epidermis was determine g 8 9 FEEy s
K periment; idod (45 days in case of ma
At the end of the experimental perio ys i 1 ang
60 days in case of safflower) the leaf area (dm?/plant) and dry matte
vield were determined.

RESULTS AND DISCUSSION

inati s was generally reduced by
The seed germination of the test plants was geyr.lem ¥ el y
Salinizagion andéthe reduction was more pronounced with th’e ;‘1&(; of Siaéha,
nizing agent (Fig. 1). It seems that this reduction 1n1§eeé1 %G‘B}IIII)I;]I?, Higlr} e
eneral response to salinization treatments as realized by Parmer a
Ig\f:(il'g (11;6(1))) ; Ghorashy and Kheradnam (1972) ; Sionit et al., (391712&&33
Heikal and Shaddad (1982b). The promotive effect of GA; an
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germination of salt-stressed seeds of the test plants is in agreement with
the results obtained by other authors (Khan, 1960 ; Darra et al., 1973 ;
Boucaud and Unger, 1976 ; Stout et al., 1980 and Heikal et al., 1982a).
This promotive effect was associated with an increase in water uptake
(Table 1 and 2), which again confirms the suggestion that the beneficial
effects of hormones are ascribed to their role in increasing water absorp-
tion (Darra et al., 1973).
There is also a considerable reason to believe that the alteration in
5 the production of soluble carbohydrates and soluble nitrogen in the germi-
i nated seeds may be one aspect of the role of salinity on the enzymatic
£ activity in the overall phenomenon of seed germination. The obvious in-
& crease in the concentration of soluble carbohydrates in the stressed seeds
§ as a result of presoaking with GA, (Tables 1 and 2) supports the opinion
& of Ikuma and Thimann (1963) who reached the conclusion that GA; pro-
motes amylase activity which supplies the monosaccharides for embryo
respiration. Also, seed presoaking with GA, was accompanied by an increase
in the concentration of the soluble nitrogen fractions in the test seeds (Ta-
bles 1 and 2). From this point of view, it can be suggested that GA,; does
not only promote amylase activity but also acts as an activator of some
hydrolases such as proteolytic enzymes. On the other hand, TAA, almostly
induced a significant reduction in the contents of soluble nitrogen of salt-
stressed seeds (Tables 1 and 2).
5 Table 1
{ Changes in water content (g/g dry weight), soluble carbohydrate
and soluble nitrogen (mg/g dry weight), of maize seeds treated
with GAj, JAA and stressed with different levels of sodium
chloride for three days
Tr Water Soluble Soluble
reatment ; 5
{ content carbohydrates nitrogen
o | Control 0.83 42.10 6.85
) Ling . | vo L. Des — 2 bar 0.89* 44.55% 10 .69%*
Rk g L — 4 bar 0.63%* 31.59%+ 8 .77%%
© — 6bar 0 .55%* 25 11%* 7.02
5 — 8 bar 0 .49%* 17.01%* 6.56
b —10 bar 0 .47%* 14 58*+* 6.12%
g NaCt NaCl; GA3 Nacl: TAA Control + G A, 1.03%x* 48 .60%* 12 50%x*
g ' — 2 bar 4 GA, 0.89 47 .36%* 11.05
2 — 4 barGA, 0.81% 48 .69 10 .08+
g — 6 bar+GA, 0.72%* 46 .70%* 9 17%*
5 — 8 bar+GA, 0.68%* 46 .56%* 7.96%*
% —10 bar+ GA, 0.51 43 .59%x* 8 .77%*
Control 4 TAA 0.95%% 65.12%* 7.26
—~ 2 bar 4+ IAA 0.96%* 50,62 7.46%*
— 4 bar -+ IAA 0.71%* 42 775 7.86%*
— 6 bar--IAA 0.65%* 35 .17%* 5.44% *
— '8 bar 4 TAA 0.58%* 35 .96%* 5 .44%*
—10 bar + I1AA 0 .55%* 23 .33%* 6.75%
L:S.D. at 5% 0.05 2.35 0.60
R P B i e o~ e TUMERALIY L.S.D. at 19 0.07 3.15 0.81
M

* Significant differences.

Fig. 1. — Effect of seed presoaking with GA, ** Highly significant differences as compared iith the control.

and TAA on percent germination i
] of maize
safflower seeds stressed with i 1 s

different levels of sodium chloride
O = control, ©=-2 bars, []= —4 barg
= —6bars,/\ = —8 hars ¢ — —10 bars
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Table 2

Changes in water content (g/g dry weight), soluble carbohydrates

and soluble nitrogen (mg/g dry weight) of safflower seeds treated

with GA, IAA and stressed with different levels of sodium chloride
for three days

Tredthent ' Water Soluble carbo- ‘ S.olul?le
content hydrates | nitrogen
Control 3.35 67 .23 7.25-
— 2 bar 2 .63%* 59 .94 %% 7.26
— 4 bar 1.82%%* 57 .51 6.71
— 6 bar 1.40%% 29 . 16%* 6 .15%%
— 8 bar 1.32%% 21.06%* 6 .15%x*
—10 bar 1.38%%* 21.06%* 6.47%
Gontrol ++ GA, 3 .84* 78 .84%* 9 .03%x
— 2 bar+GA, 3 .30%* 81 .61%* 11.99%*
— 4 bar + GA, 2 .41%x 61 .55%* 10.60%*
— 6 bar 4 GA, 1.85% 39.69** 8.77x*
— 8 bar + GA, 1.90%* 37 .26%* 7.66%%
—10 bar ++ GA, 1.55 33.21 %% 6.75
Control 4- TAA 1.20%* 26 .63%* 6.75
— 2 bar + IAA 1.15%* 28 .54 % 9.68%*
~ 4 bar 4 IAA 0.84%x 39 .69%% 9.98%*
— 6 bar 4 TIAA 0.94* 45 .36%* 8,775
— 8 bar - TAA 0.83* 43 74%* 7 .66%%
—10 bar 4- TAA 0 .79%x* 41 .31%* 6.75
L.S.D. at 59 0.42 ' 2.84 0.69
L.S.D. at 19 0.57 3.80 0.92

* Significant differences.
** Tighly significant differences as compared with the control.

The lengths of the root and shoot of maize seedlings were significantly
increased at the lower levels of salinization (—2 and —4 bar). Thereafter,
the values of these growth parameters decreased as the level of salinity
increased (Table 3). In case of safflower the lengths of the hypocotyl and
root were significantly decreased with the rise of salinization level, except
at the lowest level (2 bar) where these growth parameters were signiti-
cantly decreased (Table 3). Presoaking with GA; induced a significant
increase in seedling growth parameters of the two test plants, at all cho-
Sen stress levels (Table 3). Presoaking with TAA generally retarded the
root growth of maize seedlings and hypocotyl and root growth of satflower
seedling at various levels of salinization. On the other hand, the shoots
leingth of salinized maize seedling was generally increased under the effect
of TAA.

The reduction in stomatal frequency and rate of transpiration of the
test plants at certain concentration of NaCl (Tables 4 and 5)is in agreement
with the results obtained by some other authors (Meiri and Polijakoft-
Mayber 1970 ; Tal and Gavish, 1973 ; Jensen, 1975 and Ahmed et al.,
1980a). Gale et al., (1967) and Bozcuk (1975) attributed such inhibited trans-
Piration to the partial closure of stomata, However, in the present inves-
tigation the reduction in the rate of transpiration of the test plants, in
addition to relative Stomatal closure, were associated by reduced stomatal
frequency. Sead presoaking with GA, or TAA induced a significant increase
in transpiration 1ate and Stomatal frequency (Tables 4 and 5).

8 — ©.1775
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Table 3

. il ) . AA on growlh of sced-
Iffect of seed presoaking with GA4 (md. IAA /!.1741‘1‘1'\\1}1 ‘)ivws( ot
fings of maize and salflower stressed for 10 days wilh differen
< levels of sodium chloride

! Maize : §:1H‘Im\'o1‘ 1
; " Shoot | Root Ilypocolyl|  Root
el [t [ length \ fength length length
(emi) | (em) | {cm) (cm)
control 9 .61 H.-l(-l. '
—2 bar 13 .89 18 .57%*
—4 har 12 .4

—6 Dar 10.06

—38 bar 7
— 10 har

Conilrol -} GA

—2 bar - GA4
—4 bar -+ GA,
—6 har - GA4
—8 bay G,
=10 ba GAg

Control ?
—2 bar -J- TAA
—4 bar |- IAA
—6 bar 4- JAA
—8 bar |- JAA
- 10 bar - TAA

5.S.Dat 0% 0.99
LS ab 19 1.33

T oSignificant differences.

T R s ae somivared wi he o ~al.
“Highly significant differences as compared with the control

Table 4

Lftect of seed presoaking with GA; and TAA on leal area

(dm?/plant), transpiration rate (g!tlm:d/(lny) and Sl()ll].’ll‘.:ll. il
frequency (number of stomata/mm?®) of maize plants Sl-l.('.sfs((

for 15 days with different levels of sodium chloride

Stomatal Irequency

transpira- -
tion Upper Lower
rate epidermis| epidermis

Leal

Treatment area

Control lhl.**
— 2 bar 149-2*
— 4 bar o
— o bar
— 8. bay
—10 bar
Control 4 GA,4 I‘JZ):(
=12 bar 4+ GA, il
— 4 bar 4 GA, 147>

— 6 bhar + GA4
— 8 bar + (BAQ
—10 har -} GA,
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Table ¢ (contined )

o transpira- 10,"1‘3,{“1 _h‘(ig}JO;ll(;y
.e3 : i
area (; ”:“ Upper | Lower
' rate (‘.pidcrmisf* epidermis

Treatment

Control 4+ [AA

—.-2.bar 4 IAA
— 4 bar  1AA
— 6 bar - 1AA
— 8 bar 4- 1AA
—10 bar - 1AA

¥ Significant dilferences.

Highly signiticant ditlerences g compared with {he conirel,

Lable 5

.Iflfl'c(:l'ol' .‘jcu(i pra:.smz!giug \\;i{h GAz and 1AA on feaf arven (dm“/i)mm),

Lranspiration rate (g/dm?/ Gay) and stomatal Irequency (number of

stomata/mm?) of saffiow Cr plants siressed for 15 days wilh diflerent
fevels of sodium chloride

Stomata!- lrequency

ik ke Vi e N R A
Trealment Leal qreq |'AUSPIra- poer |

: Lion rate Uppetr Lower

epidermis | epidemisg

Conirol

— 3 bar
— 6 ba:
— 9 bar
—42 bar:

88 183
5 1585+

[ == DS N

Control + GA,
— 3 bar - Ga,
— 6 bar 4 GA,

162%
166 -

125 %%
— 9 bar -+ GA, 100 *%
—12 bar 4 GA, 56
Conlrol + 1AA 68
— 3 bar + IAA 158
— 6 bar 4- 1AA 35
— 19 ‘har & 1AA 100*
—12 bar - 1AA” 50
L.S.D at 59 i 03 13.37
L.S.D. ai 1. 9% ; b1 1.7:,92

i ;
* Signilicant differciices. L
¥ Tlighly significant differences as compared 'y

hit centrol.
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The values of dry matter yield of the test plants were generally lower-
ed by rising the salinizing agent concentration (Table 6). These inhibitory
effects add more support to the results obtained by some other a.ut_hor-s
using various plants (Hutton, 197 1; Lashin and Atanasiu, 1972 Helk.a,],
1975 ; Nassery et al., 1979 ; Coughlan and Wynjones, 1980 ; Joshi and .I'\alk,
1980 ; and Singh and Singh, 1980). Tt was noticed that the grthh. of roots
was severely retarded by salt-stress than the growth of shoots Wh.leh could
be clearly noticed from the increased values of the shoot/root ratio { ’.l‘eyble
6). The close correspondence between the retarded growth and saliniza-

Table ¢

Effect of seed presoaking with GAy; and IAA on the dry matter yield (g/planl) of niaize and
safflower plants stressed with different levels of sodium chloride (45 days in case of maizo and
60 days in case of safflower)

]
whole |shoot/root et whole  shoot/root
Treatment plant ratio Treatment plant ; ratio
Control 2.10 0.46 Control 1.14 1.70

— 2 bar 2.16 0.61%:* — 3 bar 0.85%% 2 .51k

— 4 bar 1.62%* 0. 71%% — 6 bar 0 .38%x* 3.13%=

— 6 bar 0.91%% 0.75%* — 9 bar 8.17%%* SRvyLL

— 8 bhar 0.75%* 0.67%% —12 bar 0.06%* 2.21%
—10 bar 0.06% | 0 pgss Control + GA, 0.91%% |1 .84
Control + CA4 3 .44%% 0.44 — 3 bar - GA 0.87 1.66%%

— 2 bar + GA, 2 .47%* 0.72%:% — 6 bar - GA, 0.54% 3 .7?““'_

— 4 bar - GA4 1.81% 0.79% - 9 bar - GA, 0.22 3.02%*

— 6 bar + GA, 1.22%:x —12 bar - GA, 0.10 3.830%*

— 8 bar 4 Ga, 111w Control - IAA [T.75%  |3.0%

—10 bar + Ga, T L ~ 3bar+1AA 085 2.01
Control + TAA 3.13%* 0.51 — 6 bar + 1AA 10 .54% 2.38%#

— 2 bar + [AA 2.73%% | (.54 — 9 bar - IA4 {0.29 6.83%%

— 4 bar + 1AA 1.69 0.66 —12 bar + IAA 0.11 3.95%%

— 6 bar - TAA 1342 0.84% L.S.D. at 59 013 0.51
— 8 bhar + IAA 0.87 0.36% L..S.D. at 1:?,'0 0.18 0.69

—10 bar 4 1AA 0.06* 0.34%*

L.S.D. at 59 0.18 0.06 * Significant dilferences,

L.S.D. at 19 0.24 0.10 ** Highly significant differences.

tion was aseribed to the effect of NaCl on several factors of plant activities
such as osmotic adjustment (Bernstein, 1963), protein and nucleic acid
Synthesis (Nieman, 1965), ion uptake (Greenway et al., 1966), hormonal
balance (Itai et al., 1968), enzyme activities (Weimberg, 1970) and photo-
Synthesis (Ahmed et al., 1979b). The beneficial effect of seed presoaking
With GAg or TAA on the growth of salinized plants was revealed in this work
(Table 6). This may be attributed to the increased uptake of water which
I3 the consequence rather than the cause of cell expansion induced by
hormonal treatments. It is possible that under the influence of salt-stress
the level of naturally synthesized growth hormones may be suppressed
and that the exogenous application of phytohormones Supplies more or
less sufficient quantities which are involved in growth promotion. This
Opinion was favoured by Tagawa and Bonner (1957), Stewart (1959),
Kagsler (1961) and Shah and Loomis (1965).
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EFFECT OF FLUORINE AND SULPHUR
INDUSTRIAL POLLUTION ON AGRICULTURATL CROPS
AND EDAPHIC VEGETATION

AL, TIONESCU and s, UDRESCU

The biometric and quantitalive analyses and {he symptomatologic observatioy
evidenced the reduction of {he yields caused by the pollution level and Lhe relation
between the status of (he edaphic vegelation (hacteria, algue and [ungi), soil
fertility and the produclion capacily of the agricultural crops.

The vegelation in (he investigated polluled arca contained 2—4 times more siyl-
phur and {luorine and the number of edaphic organisis was recuced Lo a hall hy
atmospheric pollution,

The action of noxes on plants is obvious in the areas bordering
the industrial platforms which emanate polluted gases and dust in the
air. It is manifested through hurns, e croses, chlovosis and nanism Phe-
nomena, leading {o {he cc mplete  crop compromising (1), (3), (4),
(8), (7). At the same time, xenic substances, heing deposited in (he soil,
affect the cdaphic flora and, thus, the soil fertility (2), (6), (8).

Our rescarches were performed in the proximity of an industrial
zone that poliutes the surrounding  environment, mainly with fluorine
and sulpbur dioxide ; they were meant to determine the degree of vegeta-
tion damage and the relition between the pollution level, production

and the condition of the vegetation in the soil,

MATERIAL AXND METHODS

The present studies were performed in a zone where the [luorine
concentration varied between 0.026 and 0.135 mg/m?, the sulphur dioxide
goncentration hetween 0.15 and 0.45 mg/m? the dust concentration
between 720 and 815 g/m3.

Fluorine, sulphur and total nitrogen content in plants, the yield, the
number of vegetal microorganisms in the soil, as well as certain soil phy-
sical and chemical qualities were checked in order to correlate the data
and to understand the phenomenon exactly., Analyses have been performed
in numerous localities in the polluted zone and compared to a zone located
outside the noxes inflyence, considered a control zone. There were areas
Where ' pollution was almost exclusive, others where S0, exceeded the
allowed standard and, at last, areas where hoth noxes acted simulta-
neously,

The fluorine in the air was dosed colourimetrically, the SO, by
oXidative methods and the dusts were collected in special vases, The fluo-
rine in plants was dose by the glass electrode method, the soluble syl-
phates, by the Bardsley — Lancaster method and the total nitrogen, by
the Kjeldahl method.
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[N

lanl s el vreeac PSR o e TT p
The soil analyses were performed by the TCPA method, mainlv two

I profiles heing selectod for this burpose : profile 1 in (he nonpolluted area

and profile 2 (to which some o(her surrounding locations were added) in

the noxes affected area,

x Maize, sor

w hectares area,.

RESULTS AND DISCUSSION

[ a. THE CROP AND FLUORINT, SULPIHI T AND TOTATL, NITROGEN CONTENT or
T PL.\;\"’I'S IN THE POLLUTED AREA

' ghum, wheat and soya heans plants were cropped in the
| maximum fluorine and sulphur dioxide interference zone, of an almost 40

Between kilometers 4.8 and 6 from the industrial platform, a control

area was selected where there were {he Same cultures that existed in the
f neighbourhood of the works and where the soil had the same nature,

The microclimate conditions were galgo extremely similar. The samples

were takenin June and July and the obtained data

- given in Table 1 —

{\\‘1(](—;11@({, tirst, the fact that the plants inthe polluted area have g high
fluorine content. The fluorine quantities in the chemical analysis of the

vegetation are almosi
The sulphur conte

4 times increased compared to the witness area,.

nt increases g pproximately {wice, while the total nitro-

Table 1

‘ . ; :
| Fluorine, sulphur and total nilrogen determinations in plants

Plant Portion

IFlourine
mg/g s.u.

|

‘ Zone

Sulphur

N, o/
mg/g s.u. Ni%

JRELH M 8 1V ST
.Juuo! July ‘ June l July l .June’ July

«U('li."(’:
— leal
= Whole plant
- leal
— Whole plant

Sorghum
- 'leaf

———— |Pollated Ty |57

Wheat
— leaf
— whole plant
— leaf
— Whole plant

|
|

il : 131 1.36
\\1»[-1c<_ il 1.25 1.07 | 1.07
6.4 | . 0.87 | 0.01
| EEQ‘L‘E‘,,I.,__-_- [§} 6.8 3. 4.2 0.9 0.9
|
! Witness 1.9 1.9 2,2 : 1.27 |'1.01
Polluted [ 19 |57 1 4.7 |1.16 |'108
0.9 0.9 o 0.77 | 0.902
Wilness 0.8 0.8 ). ). 1:17 7 1.2
372711 27 277066 068
Polluted 3.6 3.9 3.0. : 0.821 0.8

gen content always decreases, at all noxes affected plants. The production
in the considered zone decreases by approximately 40 per cent (Fig. 1).
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6
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maize sunflower soya bean

Fig. 1. — The yield obtained for various cultivated
plants, in the control zone and in the polluted zone
(0.026 — 0.135 mg/m? fluorine).

The symptomatologic remarks indicated that the marrow, nonsuc-
culent and sometimes maxy leal species have the highest resistance ;
Loliwm perene, Agropyron repens and, of the cplti\'nted plants, Ricinus com-
munis and Soja hispida proved a good resistance,

Lo ANALYSIS OF THE SOIL QUALITY AND EDAPHIC FLORA

The texture of the two profiles is of average fineness, clay — argil-
laceous at the surface and argillaceous in depth, the clay content (<().00f3
mm) exceeding 40 per cent; this accounts for certain 1[11@1’&'(:)111"&1)10 soil
qualities concerning the airhydro-regime, such as the creation of a perio-
dic water excess, during the rainy seasons. t 3 il

The apparent density exceeds 1.36 g/cm?, whxuch indicates ¢ strongly
settled soil ; the total porosity is very low (under 45 per cent), being com-
pletely unsatisfactory for most of depths. .

The pH is neutral to low acid, its values being 1)01;\\"6611 ;md_ 6.92 ;
7.09 for the control profile and, respectively 6.01—6.57 for profile 2%

The humus has high values at profile 1, compared to profile 2, which
indicates a degrading of the latter. As regards the .sulphm'- content (S-.SOA1
ppm), higher values were identified at the profile situated in the 1mmed_1.a,te
neighbourhood of the industrial platform, compared to the control profile;
at the same time, a washing tendency at soil depth is to be noticed, as
deposits are formed at the surface.

In the eastern part of the platform (where there was a badly damag-
ed wheat culture) and where the sulphur dioxide in the atmosphere exce-
eded 30 mg/m?, the determined sulphur content was much higher than
at profile 2, exceeding the normally allowed average (Fig. 2).

rk gave values

* The pH analyses performed in 6 localities at 50— 500 . east of the wo
of 5.09—5.61.
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>rofile 1
- Profile 2 4 J;I/I;
pp.m
!
7.0
6.0
5.0
| 4.0
. =
| 3 30
‘ 2
15
| Lo
| o =
(2]
Il v 1.0
| 05
= 15
‘ Depth ¢ E-SE
I Fig. 2. — Soil contenl in §,

the number of vegetal microorganisms in the g
(1 vity, in July. and
; the dehydrogenesis presence wepe determine.
I nificant Variations in all the studied localities
' values have not been includeq jip this paper,

and especially of bacterig, and algae /g 8. u. is

Table 2

m distance froip

In order to checlk the way the sulphur anq fluorine

: oil and the
September he bacteria, fungi and alg

Soil characteristics and condiljon of edaphic flopg

Physical o b No. of
clay 9 / Humug I pH | S— SOJ'

Depth (em) ppm | bacteria

plant

pollution affects
thzymatic geti-
ac, as well gg
The latter Presents insig-
y and for thi
But the

obvion
control profile than g the one in the polluted ayeq (Table 2),

S reason its
number of fungi
sly higher at the

» .+ [Algae no,
No. of fungi ! of cells/a

mil/s sy,

1 0.01 mm ’ I mil/g s.u.
|
Protile 1 I [
Witness
0—20 A, 57.49 .12 G.92 1--375 134 .6591
2030 A/D 60 .81 2.1 7.06 / 1.75 55.935
35—55 Bt,w 64 .87 1.62 6.93 1.375 251 .042
80—100 BL,W| 67 .89 1.44 | 7.09 I 12125 102 .404
Profile 2 ir
polluted
zone
0—20 A 47 .38 1.92 6.01 2.075 106 .206
35—45 Blyy 63 .68 1.14 L.45 2.375 53.700
55—175 Bt, 64 .47 0.96 3.75 76.412
80—100 Bty 63.87 1.2 6.57 2.625 66 .648

304375
318 120
252.730

74.120

215 .606
326.842
273 .472

83.640

I s0il

17 316
10 .606
520

|

) 1. BOVAY E., Fluoride, 1960, 4, 2, 222228,
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CONCLUSIONS

ied soils have ¢ age fine-fine texture (more than
e i udicd soils have - avErag .h, > temporary  stagnation of
. cent clay <0.002 mm) which promotes the tempors y (‘,,,] S
o pel'(/(?’l(l \\ vter . The apparent density values are higher l‘gmu 4
A ‘er in the ; i that were (for more
- eeill?‘mrlm'(l the humus quantity is lower in the /,one,sA 111(111 17“ (\; (,m(l 0}\ e
c]m/l 1‘”)('Vear\' ') under pollution influence ; the pH tends to turn a
chan 15 years : ter | i In : gr
tllib r tendency in the maximum pgllutlm_l a,xea.\'),‘ ool 4T i
i 2 : In the zones located in the immediate neighbourhooc '10 g .)qu(}
J k i il i ‘eases, t nydroeenasic
ial )iftbf()l'ﬂ] the sulphur content in soil ine ‘,L.\e§, th@ d() )1(\1( 1(())]? -['u(lmi
tll‘?vi%rv( 1’11101’11&1‘0& — always approaching zero — the numbe o
activity fluctuate 15 Al A s AEE T
) ially of ‘teria and algae decreases, ' -
o lofiba_( ((tll];: 2:0(111:1—[?(({ zone have a 4 times higher content
b e . 2 - reoetati in the countrol
. F su > vegetation in ¢
6 hiohot ot e f sulphur than the vegeta .
, twice higher content o ! the v L colipol
0 a’l‘ihcv pl'(*:ent a typical symptomatology for the presence of the ¢
area. They § ) v
ioned substances. . A L
mentlzm’l‘he ('ro]( s obtained in the impure atmos ph(_,z ¢ Zones d;f ¢ (h'l'm'“h}:';(ﬂ
proxit ly 40 per cent mainly by the direct noxes action a 1
by approximately 4 pe nt, y b
second, by soil pollution.
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STRUCTURAL AND ENZYMATIC CHARACTERIZATION
OF SOME WILD AND MUTANT STRAINS
OF ASPERGILLUS NIGER

IOANA GOMOIU

The structural and enzymatic characterisation of enzyme producing strains of
industrial importance is important both in controlling the process of the microor-
ganism development and in biosynthesis processes. {

The paper presents the investigations carried out on structural and enzymatic
characterisation of wild and mutant strains of Aspergillus niger. Mutants strains
present lower values as regards the diameter of conidian heads, the conidiophores
length and vesicle diameter but these modifications are contained within the
variability range accepted by Aspergillus niger (10).

Wild strain A. niger Cv in industrial medium produces amylases and some pro-
teases, but mutant 3 only amylases.

Wild strain A, niger 150 and mutant 6 in industrial medium produce amylases
and proteases.

The structural and enzymatic characterisation of enzyme producing
strains of industrial importance is a necessary step in industrial micro-
biology since the biosynthesis processes, both quantitative and qualitative,
depend on the development of the respeetive microorganism (4, 14, 18).

Moreover, the presence of several types of enzymes in the culture
media may have positive implications on the processes of obtaining enzy-
matic preparates (7). We mention, therefore, here the positive influence of
proteases, besides lipases and amylases, in the industrial preparate used
by detergents industry and the negative one of these enzymes on the
stability in time of amylases when obtaining a partly purified amylolytic
preparate (1, 3, 12).

Aspergillus strains synthesize on suitable culture media 2 wide range
of enzymes such as amylolytic and proteolytic complex (2,8 — 11, 13).

The purpose of this paper is to give a morphological and enzymatical

characterisation of wild and mutant strains of A. niger, cultivated in

synthetical and natural media.

MATERIAL AND METHODS

The investigations were carried out on two strains of Aspergillus ni-
ger, the wild type (4. niger Cv, A. niger 150) and two mutants (mutant
3 and 6) obtained after a mutagenic treatment with NTG.

The structural characterisation (macroscopical and microscopical)
of strains mentioned above was performed in agarised Czapek medium
malt extract. For macroscopical characterisation, the following charac-
ters were considered : the growth rate, aspect of micelle and fructification,
the colony revert, the presence or absence of exudate and smell, etc. For
icroscopical characterisation, direct observations were performed on
Petri plates, with an objective X 10 as regards the general aspect of the
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conidian ends ang conidiophore, and on microscopical breparates (bio-
metrical measurement; sincluded) ag regards the vegetative structures angd
fructification of taxonomiecal importance (conidiophores length and dia-
meter, vesicles diameter, sterigma, length and diameter, conidig, diameter),

The enzymatic characterisation of the above mentioned strains wag
performed as follows :

— in synthetieal.medium_Ozapek Wwith 19 starch, amylases produc-
tion under stationary or stirred conditions (1UW — the quantity of amy-
lase contained by 1 ml culture medium hydrolysing 1 mg starch in 30

— in industrial medium with sunflower bran and maize flour the
production of the amylolytic and cellulasic, proteolytic complex (1 URE
Cx = the enzyme quantity, which after an action the sol. CMQ-N a 19,
at pH = 4.6, and 50°C ; IUE C1 is the quantity of enzyme that after 2
hours of action on filter baperat pH = 4 and 40°C produces 1 mg of glucose.

— in Na-caseinate 1 % medium (proteases production, pH = 2.5 and
8.0).

The culture media 100 ml dispersed in Erlenmayer flasks of 750 ml
were inoculated with Spores suspensions and were incubated in stationary
conditions. After 5 days incubation the medium was removed by filte-

‘ring and culture medium wag enzymatically characterized.

RESULTS AND DISCUSSION

STRUCTURAL CHARACTERISATION OF 4. NIGER STRAINS AND MUTANTS 3 AND 6

In Czapek medium the colonies presenteq g, reduced growth, with
a diameter of 5.5 cm after 9 days of cultivation and 9 em in malt extract
medium. In Czapek medium, the bagal micelle wag Wwhite-yellow with
thin and undulate edges ; mature fructificationg showed that the reverse
of the colony is white-yellow, it does not form an exudate and has a spe-
cific smell of mould. In medium with malt extract it ig velvety, with thin
and undulate edges, the fructificationg appearing the third day, centrally
localised, expanding in the 5th day on the whole surface of the colony, the
reverse of the colony ig brown—reddish; the colony forms g fine exudate
with typical smell of mould.

By direct examination of colonies grown in Czapek medium, glo-
bous conidia heads were noticed in incipient stages, becoming later radiary

or columnary ; the diameter of conidign heads varies between 58 and 213
um as a function of age.

By examining the microscopical Preparates the following were noti-
ced :

— long conidiophores of 1,7—2.¢ mm with a ® of 995 pum, without
colour and branching, with smooth walls, with the same thickness, but
slightly thinner on the vesicle.

— Vesicles with a diameter of 25—50 um are globulous, hyaline and
fertile on the whole surface ;
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i i iseriated ; i ith sizes.

— the sterigma are hyaline and biseriated ; the primary wi
of 21—25 pm 5—6pm -and the secondary ones between 6—9 pm/3.0 —
i “Hi. ;the conidia have a diameter of 2.3-—4.7 pm, are globulous, of

lour, with ornaments as bars. _ ' )

brownM(i&aJnts, 3 and 6 belong also to the group of Aspergzll_us niger. Their
magcroscopical characterisation is similar to the wild type. Slight differences
were detected after the biometrical measurements as follows :

— the conidian head had a diameter between 77 —194 pm ;

— the length of conidiosphores was of 1.9 um and the diameter of

f mi
¥ IB—H the vesicles diameter was between 18— 43 pm ;
— the diameter of the conidia was of 3.6—4.7 pm. )
By comparing these dimensions with those of wilde type we noticed
lower values as regards the diameter of conidian l}e'adsz the conldloph_ores
length and vesicle diameter, However, these modifications are contained
within the variability range accepted by A. niger.

THE ENZYMATIC CHARACTERISATION OF THE CULTURE LIQUIDS

The production of amylases by wild strains 4. niger Cv, A. niger
150, mutan%s 3 and 6 is dynamically presented in table 1, in the synthetical
and industrial media under the same conditions as shown in table 2.

e noticed therefore that the amylolytic activity on Czapek medium
with s'X;mrch, under stationary conditions is doubled under conditions otf
stirring. The amylolytic activities of mutants are higher than in case o
wild strains. v )

On an industrial medium, under conditions of stirring, all stralﬁs
present amylolytic activities and their values are comparable to those ob-
tained under stationary conditions in a synthetical medium. .

The am /lolytic activity in the industrial medium, under stationary
conditions, shz)wed the highest values (90 UW/ml for A. niger Cv 11t8 Uth/
ml for mutant 3, 123 UW/ml for 4. niger 150, 137 UW/ml for Infl.l ant 6)
the 11th day, maintained also in the 13th day. These results_ eon tlrmlou;
previous data (11). Therefore we may appreciate that the highest va. %e
are obtained in an industrial medium ag regards the amylolytic activity.

Table 1

Production oflamylases by wild strains and mutants
of Aspergillus niger in synthetical medium

Amylolytic activity (UW /m1l)

Strain Conditions of stirring Stationary conditions
Days| 3 | 5 l 7 l i 9 | 11 \ 13
I !

] 1
A.niger Cv 0 0 0 0 17 23 2
Mut:;qnt 3 0 15 15 0 17 30 20
A.niger 150 0 17 0 0 17 20 20
Mutant 6 0 15 0 0 17 27 17
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Table 2

Production of amylases by wild strains and mutants
of Aspergillus niger in industrial medium

Amylolytic activity (UW /ml)
Strain Conditions of stirring Stationary conditions
Dayi 3 l 5 | 7 ‘ % 9 ‘ 11 | 14
A. niger Gv 701 91 52 1 70 85 90 90
Mutant 3 70} 100 52 75 112 118 | 90
A. niger 150 52 91 70 75 123 123 123
Mutant 6 91 | 103 75 | 100 137 137 137

PRODUCTION OF PROTEASES

The production of proteolytic enzymes by the above-mentioned
strains in synthetical medium with natrium caseolate and industrial medium,
under stationary or stirred conditions is performed differently (table 3).
Therefore, in the culture medium, obtained from strain A. niger Cv in

Table 3

Production of proteases by wild and mutant strains by Aspergillus niger
in the synthetical and industrial media

Proteolytic activity 6umol tyrosine/ml

Conditions of stirring Stationary conditions

Strain

Days

pH |2.5/8.0/2.5[8.0{2.5/8.0|2.5]8.0{2.5|8.0/2.5]8.0[2.5]8.0
A. niger Cv Sg 0 0900 [32 0 [290 |0 o ]o oo o |o

-
Mutant. 3 25 0. 1e lo Jo. o lo'lo o o Yoo '0'lo |0
A.niger 150 | B g [1.200 | 270 |19 0 |0 |0 [470 |510 [470
Mutant 6 7 1.2/ 0 |3.2(0 |'1.770 |o |Jo [o [o |o'|o |o'[b
A.niger Gv | 3 [0 [0 o |o o ]o o |o [320 [320 [12o0
Mutant 3 S22 |0 Jo [o (180 |0 |18 0 |18 0 |3.2 0 |1.1]0
A.niger 150 | g2 [0 |0 o [0 [0 [0 [21/0 |3.60 |470 [270
Mutant 6 B 0 lofo o ]o |19 190 |[1.90 [320 |140

synthetica],l me_diuni, no active proteases were pointed out, for a pH =
= 2.5, neither in stationary nor stirring conditions.Only active proteases
(pH=8.0) were pointed out under stirring condition. In the culture medium
obt2a1ned from mutant 3, no active proteases were pointed out for pH=
-y HC L .

In the culture media obtained from strain A. niger 150 and mutant
6 only active proteases at pH = 2.5 were detected ; their activity was
higher under conditions of stationary cultivation.
bl the industrial medium, under stirring conditions, in the culture
liquid obtained from 4. niger Gv and A. niger 150 no proteolytic activities
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were noticed at pH 2.5 or 8.0. Active proteases at pH = 8.0 were pointed
out only for mutants 3 and 6, but their activities are however very low.

Under stationary conditions in industrial medium, no proteolytic acti-
vities were pointed out, at pH = 8.0 on none of culture liqlg.ids. However,
some proteolytic activities were noticed at a pH = 2.5 in .the culture
liquids obtained from all strains. The analysis in table 3 in comparison to table
2 shows that in industrial medium, under stationary conditions (showing
the highest amylolytic activities) the strains under study produce pro-
teolytic enzymes at pH = 2.5 with high activities. These strains (except
for mutant 3 in the synthetical medium) have the capacity to produce
active proteolytic enzymes at pH = 8.0. The fact that they could not be
pointed out may be due to the presence of specific inhibitors and the ab-
sence of adequate medium conditions for the synthesis of such enzymes.
These conditions and those necessary to obtain enzymatic preparates rich
in amylases may diminish the proteolytic activities if proteases were pre-
gsent in the culture media.

Literature shows that the strains Aspergillus niger and Aspergillus
oryzae (19, 20) are good proteases producers but they cannot be pointed
out inliquid media because of some polysaccharides existing in the medium.

PRODUCTION OF CELLULASES
The strains under study produce cellulases in the industrial medium

using cellulose from sunflower flour (table 4) but in low quantities.

Table 4

Production of cellulase by wild, strains and mutants
in synthetical medium

Cellulosolytic activity

Strain Days , 3

A. niger Cv 0 1,3 0 2,9 0 2,0
Mutant 3 0 0 0 0 0 0

A. niger 150 0 1,4 0 2,9 0 2,7
Mutant 6 0 1,9 0 4,2 0 3,9

The strains under study do not produce enzyme C; which is able to
degrade filter paper. Mutant 3 by mutagenic treatment lost the capacity
to synthesize enzyme C, and mutant 6 received the cpacity to synthesize a
higher quantity of C,

CONCLUSIONS

1. The morphological characteristics of wild strains permit us to
ascribe them to the group Aspergillus niger.

2. Aspergillus niger mutant selected as being better amylase produ-
cers than wild strains does not present morphological modifications.

4—c¢.1175




50

culture mediam from strain A. niger 150 under

out in mutants 3 and 6 in the industrial medium

IOANA GOMOIU

3. The maximum biosynthesis of proteases was pointed out in the

: stationary conditions.
4. The maximum biosynthesis of amylolytic ecomplex was pointed

0,

5. By mutagenic treatment, mutant 3 lost the capacity to syn-

thesize enzyme C,, and mutant 6 received it.

11.

13.
14.
15.

16.
17.

18.
19.
20.

. GOMOIU 1., Proceedings of the IIIrd S
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PROTOPLAST ISOLATION, FUSION AND REVERSION
IN BACTERIA OF GENUS BACILLUS

G. ZARNEA®%, 1. VATAFUY, DORINA AVRAM?, AURELIA BREZEANUY,
"PETRUTA CORNEAY, D. MOLDOVEANU? and DORICA VINTILA®

Taking into account the importance of the bacteria belonging to the genus Bacillus
for enzyme production in industrial microbiology, a general and rapid method for
protoplast isolation was developed. i
The conventional reversion media used for B. subfilis protoplasts do not permit
a direct selection of the transformants, because some antibiotics are inactivated b'y
sodium succinate used as osmotic stabilising agent, making thus impossible an evi-
dent direct selection of the transformants on the reversion medium. Reversion dy-
namics on medium with sucrose was analyzed by using electron micrographs. The
events taking place during the interspecific protoplast fusion were analyzed by
electron microscopy, too.

The technique of protoplast fusion and transformation induced by
polyethylenglycol (PEG) in bacteria inside the genus Bacillus became of
an ever greater importance. That is because in comparison with the rou-
tinely used improvement methods, the protopl.as@ fusion g}larantees the
obtaining of strains with new genetic characteristics at a high frequency
{Hotchkiss and Gabor, 1983).

' At the same time, the protoplast fusion allows anew rearrangement
of the genetic traits in the strains obtained by mutagenesis, making possi-
ble even the crossing of the species barriers in some cases.

Alternatively, in comparison with the transformation based on cell

competence, protoplast transformation induced by PEG (Chang and

Cohen, 1979 ; Jandova and Tichy, 1982 ) allows the advantage of gaining:

it in strains where competence can hardly be induced or at all (Hopwood
1981, Jandova and Tichy, 1982). : )

It is also possible, using PEG induced transformation, to achieve
the efficiency of the monomer plasmid forms, and not only of the oligomer
ones, as in the case of competent cells (Chang and Cohen, 1979 ; Hopwood,
1981).

)Likewise, the plasmid transfer can be performed by protoplast
fusion, the plasmid purification being unnecessary in this case (Dancer,
1980 ; Vorobjeva, 1980). g 3

Therefore, the technology mentioned above is extremely impor-
tant for industrial microbiology, as most of the enzymes of biotechnolo-
gical use are produced by bacteria of the genus Bacillus (Erickson, 1979).

For these reasons, we intended to establish a rapid and reprqduclple
methodology for protoplast obtaining in species of biotechnological in-
terest belonging to the genus Bacillus, in order to be used in fusion and
transformation experiments. Considering the special importance of proto-
plast reversion and the possibility to obtain a first selection on a regenera-
tion medium, we used an adequate one with sucrose as osmotic §tab111ser,
as on the usual regeneration medium, a first selection is not possible.

The isolation, the interspecific fusion and reversion stages were
investigated by micrographs.
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'MATERIALS AND METHODS

The following bacterial strains were used :
1. Bacillus subtilis 168, from Dr. Goebel, F. R. G. (

used as plasmid acceptor), in order to induce and tra
with DNA of pUBI10 plasmid.

2. Bacillus subtilis (pSA0501) Sm®, trp~ thr
Groningen, Univ., Holland, for interspecific fusion.

3. Bacillus globigii, Rf®, from Dr. G. A. Wilson, U.S.A., for inter-
specific fusion, as the yellow colour of the colonies can be used as a marker.

4. Bacillus licheniformis Bm®, from Food Chemistry Institute Qol-
lection, for interspecific fusion, for the properties of releasing  amylase.
5. Bacillus subtillis (pUB110) 268, Km®, thy-, tyr-, from Dr. q.

Venema, Groningen Univ., Holland, as DNA source of p UB110 plasmid.
Methods :

— Inavariant, the protoplast isolation was performed by the method
described by Chang and Cohen (1979) (bacteria cultivated in Penassay
broth ; the protoplasts were obtained during the exponential stage of
growth by using lysozyme in concentration of 200 pg/ml in tris-maleat
buffer, pH—6.5, mixed with Penassay broth).

— In another variant, the Protoplasts were isolated according to
our original method which consists in : bacteria were cultivated in nutri-
ent broth for sixteen hours, the protoplasts being induced during the sta-
tionary period of bacteria growth, in order to obtain a larger quantity of
cells. Before the treatment with lysozyme (200 pg/ml) in 0.2 M phosphate

buffer with 0.5 M sucrose, a pretreatment was performed with EDTANa,
in 0.02M tris—HCI buffer with 1M N aCl, pH—17.5.

— For transformation, the PUB110 plasmid DNA was purified
according to the method of Ish-Horowitz (1981) and ascertained in 19
agarose gel. The mixture of plasmid DNA and B. subtilis protoplasts was
exposed for one minute to the action of 40% PEGyg40-

» — In the case of transformation, a direct selection on the regenera-
tlon medium was performed. The medium contained 0.5 M sucrose as os-

motic stabiliser and 30 pg/ml km, for which the pUB110 plasmid has gene-

tic determinants for resistance. Alternatively, a regeneration medium having

Na succinate as osmotic stabiliser was used.

— For fusion induecti
for 1 minute at 409 PEG,

astrain fre(iuently
nsform protoplasts

~ from Dr. G. Venema,

on, the protoplasts were washed and exposed
000y then rinsed and dispersed for regeneration.
— In order to supervise the regeneration, the protoplasts were

maintained in the regeneration medium supplemented with 0.5 M sucrose
for three and six hours, respectively.

— The electronmicroscopic study was carried out by fixing the
material, consisting of protoplasts isolated, fused and reversed with 39,
glutaraldehyde, followed by postfixation with 29, 0sO, and inclusion in
Epon. The ultrathin sections obtained with a Tesla ultramicrotom were
stained by using uranyl acetate and lead citrate, according to RAYNOLDS
(cit. by Hayat, 1972 ) and examined under a JEM —7 electronmicroscope.
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RESULTS AND DISCUSSIONS
S, B. GLOBIGII
AST ISOLATION IN B. SUBTILIS,
g OTOrL AND B. LICHENIFORMIS
. i ion i tilis is performed by a
Generally, the protoplast induction 1ndB.1 g@sci)) Therg e
imple treatment with lysozyme (Hopwood, : ’
8

gtrains where the treatment with lysozyme induces a slow and inefficient

el protgg) 1:Eitxsré bacteria, where the presence of t.he? outer memlilrane
. Grmr;letrga,tion of lysozyme to the substrate difficult, the sp eé'l(lr

ol pt?tained by a pretreatment with EDTA, before applying the

b %Veis% 1976). The pretreatment has therole to destabilise ti?

l}zlst(zazrynrfer(nbrzﬂﬁé, facilitating the penetration of lysozyme to pep

0 .

doglycan, (Vglﬁlrlr(l)ilg;}ylz‘zgzl.ies showed a similar effect, in some cases tth?
O’Elriu})nt? with EDTA resulting in increasing the irequen(éy (i)ihpio%g_

pfetﬁ?lduction in strains relatively resistant to the treatment w Y

Ey?ie. The data are presented in Table 1 :

Table 1

Bacterial strains and the frequency of protoplast inducing

Frequency of protoplast
isolation
[ i i Without
No. Bacterial strain Genetic characters Prdrea?m@lt Mkt
with( EDTA | o
: B 98 9% 96 9%
Bacillus subtilis 168 Sm ~ = Vi it
; Bacillus sublilis pSA0501 15313? t;)‘:)o dth};gl . ggé% 92%
3 Bacillus globigii > s ke A
4 Bacillus  licheniformis EmPR %

These studies also demonstrated the possibility to ulse cellsin r’;}ée% hs(1);3,~
tionary growth stage to isolate protoplasts by using 11; 16Ti1ar€?aeilitates’
with the advantage of producing a larger number of cets. farma,tion L
both the further manipulation in view of fusu;?n iaﬁxaln%io;aniv(l)l s p’lies

vell as the optic and electronmicroscopic ex on,
:Zzportant lossp of cells by dilutions aniiig%ea;t?gl Wcar)sllal\lzlé%lsgi Jog il
ther modification, in comparis ) , hoo
consis%sni% using the phosph,ate buffer in coneentmtlo%oEr (’)o fel\sll,l kl))s]gqugn%
for protoplast releasing, this buffer being also used during A e
stages of obtaining the preparates used in the electronomicroscop el
in our opinion, the tris-maleat buffer recommended by lso%f;ae;l i
(Schaeffer 197é ; Chang and Cohen, 1979) for protoplas!stls.o a t(i)v £
be used u,nder the circumstances described, because it inac
glutar;}lie%cclfégra,phs (Figs 6—135 reveal the specific spherical shape of
protoplasts, thus confirming the efficiency of our technique.
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II. REVERSION OF B, SUBTILIS PROTOPLASTS

a. The effect of sucrose used as osmolic stabiliser on the cell wall regeneration
and on the selection of transformed cells

The biological systems have the capacity to repair many lesions affect-
ing their structures and functions, The protoplast reversion to the bacilla-
ry form belongs to this category of properties (Necas, 1980), Although
reversion does not mean only regeneration of cell wall, but implies g variety
of regulatory mechanisms responsible for cell integrity, the central event
of reversion is represented however by the regeneration of cell wall,

In the genus Bacillus, an-eficient regener
importance, as it may permit a first selection
toplasts by plasmid DN A transformation ,induced by PEG orby chromoso-
mal and plasmidial gene transfer consequently to the fusion process. -

Use of 0.5 M Nasuccinate as osmotic stabiliser in regeneration media
(Landman, 1969 ; Wyrick, 1973 ; Chan and Cohen, 1979) is not adequate
for studying the transfer of genetical determinants for resistance to some
antibiotics (Km and Sm) (J andova, 1987). The Na succinate inactivateg

the antibiotics (Km and Sm) contained by the regeneration medium in
order to select strains resistant to- these.

For these reasons, we used 0.5 M sucrose as osmotic stabiliser in
the regeneration medium, supposing that, although B. subtilis produces
the enzyme glycosidase that degrades sucrose (Jandova, 1987), the latter

is supplied in such quantity to be efficient until the regeneration of the cell
wall is finished. / :

Sucrose reduces by 309, the frequency of regeneration in compa-
rison with that achieved by using succinate. This disadvantage is only
apparent, because sucrose does not inactivate Km. That was demonstra-
ted by pasing the cells transformed with pUB110 pl i
regeneration medium supplied with sucrose as osmotic stabiliser and Km,
on gelose with Km, the resistance being maintained in a ratio of 1009.
If the transformed cells are transferred from the regeneration medium

containing Na succinate as osmotic stabiliser, and Km, on gelose containing
Km, the resistance is only 309;.

In conclusion, although the regeneration frequency on medium with.
sucrose is lower in comparison with the one achieved on the medium with
succinate, sucrose permits an efficient direct selection of the transformed
cells with pUB110 on the regeneration medium, which does not happen
in the case of succinate.

The DNA of pUB110 plasmid extracted from the original strain (B,
subtilis pUB110 268) and from the transformed cellg (B. subtilis 168 in
which protoplasts were isolated and transformed with pUB110), is pointed
out by electrophoresis in 19, agarose gel (Fig. 14).

b. Dynamics of B. subtilis protoplast reversion

There are contradictory points of view
gical modifications accompanying the reve
with the initiation of cell division.

ation medium is of g Special
of genetically modified pro-

with regard to the morpholo-
rsion, and their relationship
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i i btilis protoplast

an (1969), in a study on B. su ast

$I;e§gg)1§gédL§§dgrglatitfe, c-or;sidered that regeneration precedes divi
eversio

r Ithough the often noticed among cells undergoing the reversion
SiOn’ altl

i i i ' st the division.
e ching forms”, which might sugges i .
pyocesi\sisogﬁi]ls;aa%mga,pprec-i;mtes that during ba loggerdlngggitl?g; n?:
: i toplasts, division stages may be noticed. So; )
o megatfg‘z?ﬁaﬂg gtl)) the éivision process were .ajlso .1dent'1f1edrm 'Via,{rmrrll(g
Eh?tc%?xrrle gf cell wall from B. subtilis and B. licheniformis (Wyrick a
efe .
BETG 1‘1 2z)2<)e.rvations, performed both after three and six '11(1)311(11‘8 of gngilsl(;
ini gu the protoplasts in the regeneration medlﬁur_nZ pointe sgu(Fi g
ga,lilrllsbwhich suggest the commencement of the'ddwtlisflioréli pé(;ceI;and rgi.m-
i B b hed forms” of the type identifie 7 man,
Tty i th cleoid, are observed (Fig. 1
i lar orientation of the nucleoid, :
('196%‘)i W:tt)hFaid].mE)pgiiplays the end of a division in a protoplgst undergoing
0 'g.n ina&tained for six hours in the regeneratlor} me 1111.n.t R g
revers'.ll‘(ilé micrographs of the various stages of reversion ?}?11;1 N
increased opacity at the periphery of tl]lle ‘(%;zlls {g)lgnso%i;e?l)’a“g r(l;; Lt rﬂber
ibed to the s thesis of the cell wall. We also n L i :
aicll'qil%))sgofr?eglfelsgtléd to the intense protein synthesis taking place during
0
i rocess. . ‘ ) .
Y ri;gﬁgiiigion]}uai%ing the cells for three hours in the regenergj‘c}fliogtgidéﬁamt
the cell shape becomes slightly long (Figs. 1 and 2), a modifica
s more evident after six hours (Figs. 3 gmd 5): : i
L However, the presence of cell wall is obvious 1num ; éon e
after six hours,of maintaining the protoplasts in the regenera
; T 5). ‘ . ; A :
(Flgs"l:%ﬁezlvzgi((l)ui) stages analysed support the idea ?flfhﬁoix(izizrclggb?e
e prepamtive‘ stages for the synthesis of the cell wall,
som , s 1
i i ' 5. Y tese A 3 ty
iy ’mlgo%‘rrael;ﬁlsts suggest also the possibility that the (.iIVItbﬁOI% sfhoul}((;lcitszgs
immedi:teW aftér the initiation of the cell wall synthesis, the two p
having a simultaneous evolution.

D 3 TS
1. ASPECTS OF B, SUBTILIS, B. GLOBIGII AND B. LICHENIFORM
By : PROTOPLAST FUSION

it : < T
According to Frehel (1979), the _pyotopla,st fu.smrt] n"élgll)llté 1%; Iﬁc%-
med in two different stages : 1. the in}tlal stage, }Dl.n%eofe(éhaé iy o
; 3 wring the fusion, consisting in an activatio : -
%1;211)11615 lﬁffn&jqzﬁé onehig‘h co’ncen‘uration of PEG, and 2. the final stage, de
) g s =] ;
le by electronmicrographs. ! .
tectalzl‘(;le zresence of the first stage was recently cg}lllfl(l;gllf(}n egﬁg?a?ne:
1987) by d%amonst-rating the indirect action of :{?EG 01:‘0(3668 T
determi}nincr the modification of its polapty. l}%esl(la %usioﬁ g
sent a prergquisite necessary for the t;egl:;t;lxiieod : gring th.e o,
‘ e can be clearly dete pevil
fusionTlifut? ht%nci)slhnecn(filflferences in size between protoplasts belonging to
differént species.
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. In a first stage, it is evident the adherence of B. subtilis protoplasts
with those of B. globigii (Fig. 6) or of B. licheniformis (Rig. 7).

. In a next stage, the fused protoplasts have a “bispherical shape”,
being separated by an electronotransparent space, called ‘‘apparently
empty vesicle’’ (Frehel, 1979) (Figs 8, 9, 10). Fig. 8 shows such a “‘bisphe-
rical shape” with an electronotransparent space between the fused proto-
plasts, having a continuous plasma membrane at their periphery.

Afterwards, it is supposed that the ‘“vesicle”” moves along the border

of the fused protoplasts, altering the double membrane and loading itself
with phospholipidic and proteic micelles ; the space between the fused

protoplasts becomes electrondense (Figs. 11 and 12).

In the final stage, the membranal boundaries between the fused
protoplasts disappear, leading to the cytoplasm intermixing (Fig. 13).
These data prove that both the interspecific and intraspecific fusion

prﬁclessels are characterized by similar morphological modification at the
cell level. ‘
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articles, notes et comptes rendus dactylographiés en deux exem-
plaires. Les tableaux et D’explication des figures seront dactylo-
graphiés sur pages séparées et les diagrammes seront exécutés a
Iencre de Chine noire, sur papier calque.

Les tableaux et les illustrations seront numérotés par des chiffres
arabes. La répétition des mémes données dans le texte, dans les
tableaux ou dans les graphiques sera évitée.

Les rtéférences bibliographiques, citées par ordre alphabétique,
comporteront le nom de l’auteur, linitiale du prénom, le titre de
la revue abrégé conformément aux usances internationales, T’année,
le tome, le numéro, la page. Les travaux seront accompagnés d’'un
court résumé, de maximum 10 lignes, en anglais. Les textes des
travaux ne doivent pas dépasser 7 pages dactylographiées (y com-
pris les tableaux, la bibliographie et I’explication des figures). La
responsabilité concernant le contenu des articles revient exclusive-

ment aux auteurs.
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