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GENETIC RECOMBINATION THROUGH PROTOPLAST
FUSION BETWEEN

STREPTOMYCES FLAVOVIRENS AND S. GRISEUS

CALINA PETRUTA CORNEA!, I. VATAFU!, ANETA POP?%, AURELIA BREZEANU,

L. SAvU?

Two stable hybrids obtained by protoplast fusion between
S. griseus exhibit a modified pattern of endoglucanase
strain, obtained by “self-fusion?’ of protoplasts from
ment of endoglucanase synthesis. Endoglucanases synthesized in the hybrids differed
in their optimal conditions of aclivity as compared with the parental enzymes. Different
aspecls of protoplasts fusion are also presented on microelectronographs.

Streplomyces flavovirens and
activity. Another recombinant
S. flavovirens showed an enhanee-

Protoplast fusion provides a botentially useful route for combining
genetic characteristics from divergent strains of different species to im-
prove commercial product yield, develop hybrid biosynthetic pathways
and produce novel chemical structures (5,12). Polyethylene glycol-induced
protoplast fusion is an efficient method for producing recombinants in
intraspecific crosses with a variety of Actinomycetes, particularly Strepto-
myces species (6). Aside from the advantages of high recombination fre-
quencies, protoplast fusion overcomes the problems associated with diffe-
rences between species that may limit the use of standard mating pro-
cedures. This method seems attractive to study the supposed multigenic
nature of cellulose degradation systems of different cellulolytic microorga-
nisms (1). :

We report here the fusion between protoplasts isolated from two
species of Streptomyces and characterization of some hybrids.

MATERIAL AND METHODS

1. MICROORGANISMS

8. flavovirens StG3 resistant to tetracycline, having the ability to
degrade cellulose and a spontaneous kanamyecine resistant mutant of g

streptomycin producing . griseus strain were the organisms used in our
experiments.

2. MEDIA AND GROWTH CONDITIONS
8. flavovirens and 8. griseus as well as their hybrids were maintained
on YEME medium (2) with the requisite antibiotics wherever needed.

For cellulase production, cultures were grown in a basal medium

described by Ishaque and Kluepfel (9) supplemented with 1% CMC or
1% microcrystalline celluloge, . e

For protoplast isolation the bacteria were cultivated for 48 hours
in YEME liquid medium with 0.8% glyecine for §. griseus and without
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70 Cilina Petruta Corneactal. . O i 3

glycine for S. flavovirens. Hypertonic medium for protoplast formation
was described elsewhere (3).

TFor regeneration of cell wall, two media were used : a lower layer
represented by MRM (3) and an upper layer consisting of the same MRM
soft agarised for S. griseus or MRM modified by replacing glucose with
19, CMC and agar with 0,49, agarose for S. flavovirens and for hybrids.
To select the fusants, the upper layer was supplemented with kanamycine
(20 ug/ml), tetracycline (10 pg/ml) and streptomyecin (50 ug/ml).

3. PROTOPLAST ISOLATION, REGENERATION AND FUSION

Protoplast formation and regeneration in . flavovirens was des-
cribed in detail in a previous paper (4). Protoplasts from S. griseus were
prepared by the same method except that the mycelium used was cultiva-
ted in the presence of 0,8 o, glycine to render it sensitive tolysozyme attack.
TFusion was performed by mixing equal volumes of protoplast suspensions
with a solution of 40% PEG 6000 in hypertonic medium according the
indications of Hopwood et al. (7). Fusion frequency was estimated as the
ration of the number of colonies grown on the selective medium to
the number of protoplasts mixed from each strain (14).

4., ENZYME ASSAYS

The action of culture supernatants on CMC and filter paper Was
assayed as described by Mac Kenzie et al. (11) in 50mM phosphate bufier
pH 5.8 for FP-ase or pH 7 for CMC-ase at 45°C and the reducing sugar
release was determined with DNS reagent (16). One unit of enzyme acti-
vity was defined as the amount of enzyme releasing 1 uM of reducing
sugar (expressed as glucose) per minute and mg of protein. Protein con-
centrations were estimated by the method of Lowry (10).

CMC degradation was estimated by the daily measuring of the
clear zones produced by different Streptomyces strains (parental and hy-
brids) over a period of 7 days. Rach strain was cultivated in 10 ml of
basal medium containing 1% CMC (4 tubes for each strain). The degree
of CMC digestion was evaluated by comparing the inoculated with the
uninoculated tubes. - v

5. TRANSMISSION ELECTRON MICROSCOPY

The methods used for electron microscopy were described elsewhere (3).

RESULTS AND DISCUSSIONS
1. CELLULOLYTIC ACTIVITIES OF S. FLAVOVIRENS CULTURES

S. flavovirens SIG3 used in the present study was isolated and cha-
racterized in our laboratory. The strain is able to grow in minimal medium
containing CMC or cellulose powder as unigue source of carbon. It also
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3. SELECTION AND CHARACTERIZATION OF HYBRIDS
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The products of interespecific fusion were selected both for the
resistance to antibiotics (streptomycin, kanamycin and tetracycline) and
for cellulase production. The colonies showing a large area of CMC degra-
dation (after staining with Congo red) (15) were submitted for segregation
analysis and cellulase production. Among these only 15 colonies main-
tained the simultaneous resistance to antibiotics. Moreover, these colonies
presented a varied ability of CMC degradation. These results indicate
that a large amount of the initial resistant colonies represents unstable
“biparental forms’ which rapidly segregate yielding parental strains sen-
sitive to antibiotics.

We selected for subsequent studies only 5 colonies with and without
resistance to all the antibiotics, designated : FG1 and FG20 (Tc¢'Sm*Km®),
FG12 (TefsSmKm*), FG2 and FG11 (Te'Sm"Km'). These strains were
tested for their ability to use CMC as a unique source of carbon and to
clarify the medium as was described in Materials and Methods. The results
are presented in Fig. 2. FG1 and FG20 presented an.enhanced (double)
ability of CMC hydrolysis but their morphology resemble S. flavovirens
parental strain. This could be explained as a self-fusion process which was
also noticed by other authors (8).

Despite of FG11 and FG2 morphological resemblance to 8. flavovi-
rens, their resistance to antibiotics suggested that they are hybrids resul-
ted from interspecific fusion. However, the contribution of S. griseus
genome in the recombination events was limited to the genes conferring
resistance to streptomyecin and kanamyecin. A special behaviour had FG12
which was morphologically similar to S. griseus and also presented the
same sensitivity to antibiotics. However, we presume that this strain
could be a hybrid between the parental strains, taking into account its
aspect and the fact that it is able to grow and hydrolyse even at a redu-
ced extent the CMC substrate (Fig. 2).

Our results indicate that the recombination events could be achie-
ved both in the case of intraspecific and interspecific protoplast fusion.
This method (protoplast fusion) is an important tool to obtain recombinant
strains with enhanced abilities of degradation of different substrates,
therefore they synthesize a large amount of hydrolytic enzymes.

Received April 21, 1993
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NECTARIES ULTRASTRUCTURE AND THEIR SECRETORY
ACTIVITY IN

NIGELLA DAMASCENA L. (Fam. RANUNCULACEAE)

GABRIEL C. CORNEANU*, CONSTANTIN CRACIUN#** VERONICA CRACIUN#**

Unguiculate perigonal nectaries in Nigella damascena L. are situated on modified, re-
duced petals. Thoy have an internal unistratified epidermis, noctariferous parenchyma
and an external epidermis. The cells from nectariferous parenchyma are in different
secretory phases. In the secretory phase, the cells have a rich eytoplasm with numerous
cellular organelles : mitochondria, endoplasmic reticulum, Golgi, chloroplasts with
granal system and plastoglobules, ribesomes and a nucleus in an intense metabolic acti-
vity. In the synthesis of the secretion product paricipate also chloroplasts together with
endoplasmie reticalum and Golgi. This is initially accumulated in subepidermal cells
and then is eliminated through an exocytosis process at the cuticle surface. In the middle
of the nectariferous parenchyma there are one or more cells in which are accumulated
residual products. Inside these cells there are a rich endoplasmie reticulum and numerous
Golgi implied in the synthesis of hydrolytic enzymes from lysosomes.

Higher plants present different types of secretory tissues represented
by isolated or grouping cells dispersed through parenchymas (3). Their
structural features, the cellular elements implied in the synthesis process
and the ways of elimination of the secretary product, present different
aspects at different species (2), (3), (4), (7), (8).

In the present study, the ultrastructural features of the nectaries
at Nigella damascena, the cellular organelles implied in the secretary
process and the exocytosis of the synthetising products were performed.

MATERIAL AND METHODS

Nigella damascena L, presents 5—8 unguicular perigonal nectaries
placed on reduced, modified petals (6). The ultrastructural features of the
nectaries, as well as the organelles implied in the secretory process were
performed at the complete flowering. The nectaries fragments were pre-
fixed in 39, glutaraldehyde (3 h), postfixed in 1 9, Millonig solution (11/2 h)
and then included in vestopal W, The seriated asections of about 800 —900 A
thickness were contrasted with uranyl acetate and lead citrate. The
ultrastructural feature analysis of the cells as well as of the physiological
processes (sceretory activity, lysis and exocytosis process) were effec-
tuated at the electron microscope TESLA BS-500 (Cluj University, Bio-
logy Department).

RESULTS AND DISCUSSIONS
1. NECTARIES ULTRASTRUCTURE

The internal epidermis made of cubic cells is unistratified, covered
by a thin cuticle, on which surface is stored the product of secretion
(nectar, Fig. 1). The spheric nucleus is placed at the cell basis. The
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76 G. C. Corneanu ct al. 2

pellicular cytoplasm contains relatively few chloroplasts with a reduced
granal system, mitochondria and profiles of endoplasmic reticulum.

Nectariferous parenchyma is formed by cells with an unregulated
outline, in the different secretary process (cells from II —1IV layers);
inside the subepidermal layer are accumulated the secretory products
(Fig. 2). Before the beginning of secretory activity, the cells have a
pellicular cytoplasm inside prevailing mitochondria and fusiform chlo-
roplasts with a granal system, plastoglobules and very rare starch granules,
the endoplasmic reticulum profiles, ribosomes and rarely Golgi. The
nucleus is spherical, in intense metabolic activity (Fig. 2). In the middle
of the cell there is a vacuole in which a fine granular material is dispersed,
or (at the cells in synthesis activity) the secretory product.

The external epidermis formed of slightly elongated cells, unistra-
tified, presents the thickened external wall (Fig. 3). Cellular organelles are
peripherally disposed a fine granular substance being in the middle of the
cell. The rare chloroplasts present a reduced granal system.

4. SECRETORY PROCESSES

The investigationes effected on the nectaries from 7Tropaeolum
majus evidenced that both the endoplasmic reticulum as well as Golgi
participate in the secretory process (3). The similar findings were made in
Lonicera japonica, Vinca major, Musa paradisiaca, a.0. (3), (4), (8).

The secretory parenchyma cells in N. damascena can be found in
different stages (Fig. 2). In the synthesis stage, the cells have a rich
cytoplasm with numerous cellular organelles : mitochondria, profiles of
endoplasmic reticulum, numerous ribosomes, Golgi, chloroplasts with a
granal system relatively well represented and with plastoglobuls, as well
as a nucleus in an intense metabolic activity (Figs. 2, 4, 5). In all secre-
tory cells, the endoplasmic reticulum is well developed, noting a swell of
the canalicles and the presence of some vesicular formations on their
length-ways (Figs. 4, 5). This phenomenon was raported also at other
species (3), (7), (8.) Golgi present secretory cisternae on the trans-face
with a homogeneous content (Fig. 5). This suggests their implication in
the secretory process and/or in transforming the products structure syn-
tetized in the endoplasmic reticulum at N. damascena nectaries. Previ-
ous researches established that “complex oligosaccharides are made
during transport through the Golgi, determined by the order in which the
protein encounters the enzymes localized in various Golgi stacks” (Lewin,
1990).

At the realization of the secretory product in N. damascena necta-
ries, participate also the chloroplasts from the IT—IV subepidermal,
cells layers, where there is synthetized a substances accumulated in a
vesicular layer at the stroma periphery, near the inner membrane of
the chloroplast (Fig. 4). Otherwise, the chloroplasts outside photosynthesis
are implied in the synthesis of fatty acids and of some aminoacids (1).
The absence of starch granules in the chloroplasts with vesicular structures,
at the stroma periphery, suggests the hypothesis that starch granules
represent a source for the other glucides synthesis.

Fig.”'1. — Interval epi i
S ! pidermis of the nectaries
;lg} g — Nectariferous parenchyma. x 1 8056 g
2 . . . 2 ¥
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The synthesis products are accumulated as vesicles (Fig. 5), or
granules of different size (Fig. 6), medium electron-dense. The last can
represent also some residual products formed as a result of synthesis.

In cells there are coated vesicles as well as multivesicular and mul-
tilamelar structures, which present a transport role for the glucide solu-
tions from a cell to the other cell, as well as a role for the cell surface
enlargement (Fig. 2). They can be presented in the proximity plasma
membrane in the cytoplasm, between plasma membrane and the cell wall
(Figs. 1, 2), as well as at their passing through the cell wall (Fig. 10).

3. ACCUMULATIONAND DEGRADATION PROCESSES OF THE RESIDUAL PRODUCTS

After the synthesis and accumulation of secretory products, the cellu-
lar organelles are gradually degraded through cytoplasm vacuolarisation,
the mitochondrial crista swelling, chloroplasts and nuecleus structure
alteration with chromatine accentuated rarefaction (IFig. 9). In the sub-
epidermal cells nucleus, there appear nucleolar inclusions of vesicular
forms associated with nuclear envelope (Fig. 2). Similar formations were
constated previously at nectariferous cells in Vinca rosea, V. major a.o.
(3). Finally, the tonoplast is broken, and some secreted substances to-
gether with cell rests and residues are dispersed in the vacuole (Fig. 9).
The residual products as results of secretory activities are accumulated
initially in a cell placed in the middle of the parenchyma, whose content
is lysed (Fig. 8). The hydrolytic enzymes from lysosomes are synthesized
in the endoplasmic reticulum, pass through Golgi stack where they are
transformed and activated through glycosylation, and then are incorpo-
rated in lysosomes (5). The presence of numerous Golgi stack with cister-
nae in a strong relation with endoplasmic reticulum and lysosomes in
these cells (Fig. 7), represent an argument in favour of this process.
After degradation of the residual products and cellular rests, the content
of the cells is clarified (Fig. 10).

4. EXOCYTOSIS PROCESS

The researches performed by numerous authors (3), (4), (), (8)
underlined that in most cases, the nectar is eliminated from the secre-
tory cell cytoplasm through coasted vesicles which fusion with plasma
membrane. These vesicles could be active of endoplasmic reticulum, or
of trans-cisternae Golgi, or of both structures (3), (5).

In the nectaries from N. damascena, secretory products are initially
accumulated in the subepidermal cells (Figs. 2, 11). From here, at least
the fluid component of the secondary product passes as coated vesicles
in the epidermal cells (Fig. 11), from where it is removed through an exo-
cytosis process at the cell surface (Fig. 12). Probably this process is under
th %control of a regulatory signal (5).
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CONCLUSIONS

1. There are described the ultrastructural features of the unguiculate
perigonal nectaries in Nigella damascenda.

9. The secretory process of the nectar takes place in the parenchy-
matous cells (the II—IV subepidermal layers), being also implied the
chloroplast together with the endoplasmic reticulum and the Golgi appa-
ratus.
3. In the chloroplast stroma takes place the synthesis of some sub-
stances, accumulated under vesicular form near the inner membrane,
probably using starch granules.

4. Synthetized products are accumulated in the subepidermal cells
from where at least the fluid component of the secretory product is remov-
ed at the cell surface through an exocytosis process.

5. The residual products are accumulated in a cell (or in a few cells)
from the middle of nectariferous parenchyma where subsequently are lyz-
ed together with all cellular content. In this process are implied the en-
doplasmic reticulum and Golgi apparatus in which are synthetized the
lysosome hydrolytic enzymes.
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ok HE C‘ENOTIC STRUCTURE OF SOME WOODEN
ASSOCIATIONS FROM THE BUCEGI AND GARBOVA
MOUNTAIN CHAINS

V. SANDA and A. POPESCU

’1‘ g ey s 3

Fhe Il)apm r[.ne.ss,l(lts the cenotic structure of the following associations : Symphyto cordati-

[)(.lg:’l ;un V)l(la 59, Leucanthemo waldsteinii-Piceo-I'agelum Soé 64, Hieracio l'olunda"li-ﬂ :
iceelum Pawl. et Br.-Bl. 39 and Rhododendro muyrlifolii-Pinefum mugi Borza 59 em

Coldea 85 from B ji 14
n Bucegi and Garbova mountai i i
: ! £ a n < 3 tig o ar v et i
it osatitio Ao in chains, which are characteristic of the. .

is beinlg dtllig ?)uie%l ni(l)untain chain the vegetation from the forest area
‘ » distributed within the frame of two subar ' s beeol
ng ' two subareas as follows : the 1
subarea and the spruce s ] b i e Gatbors
. § subarea, the last one being abs int AT h(
el ey A ast one being absent in the Garbova
il ifggzillgrgl E(t? tt}l;g spec.ific co;nposition of the forests and the altitu-
1 success ne species within the frame of these s
delimit the following levels i i ot 8 e e
vels of vegetation : inferior 1 i i
. g [ on : inferior mountainous
mountainous and superior mountainous. L e
In the inferior i i
> mountainous lev ‘ 4 7
altitude, the dominant tree <111121L(i:90éef)§11:il Sllrtgﬁltlid il ﬁn o, sttt
; _ S ains are those consisting
only of beech or mixtures of i vof-ighe
3 xtures of beech and fir-tree. T ior limit of the
L 01 b or ree. The superior limit of ti
medium mountainous level corr ‘Bessch
s level corresponds to the superior limit of t
vegetation (1400 m). The tr ithi : e e L
: ree-masses within this vegetati ‘ i
) ic ion level consgist
predominantly of a beech and fir i 3 3
3 h and fir-tree mixture, or bee Fi
g o g I 'Ch 1 * 1 .
spruce, but also pure beech can be found. ’ iy whoi
charag‘tléii :ﬁ}()e;(l)lr\ ntx_ourttlain%us level corresponds to the spruce subarea
ol stie y for the Bucegi mountain chain i 8 ior
limit the 1600 —1700 m altitude. y ToTing B R
I . . . : ~
n the inferior alpin level (2200 —2350 m) of the Bucegi mountain

1. Symphyto cordati-Fagetum Vida 59 (Table 1)

The pure or almost pure beech ' ‘
i A A _ masses from the Gar -
tt]‘)?;llélhb,‘ situated at an altitude between 800 —1250 m, rren?rg(l)l;a 01(131(?111 :
asis and the middle of the sides with variable exposﬁ’res and the slogz

betwee;n a medium (20--25°) and an accentuated one (40 —45°).

L, The tree ‘mas.ses consistance is 0.7 —0.8, with a medium height of

Sin;2}2 tl;llé doxrlxlna‘blng exclusively Fagus sylvatica (Fig. 1). Isolated in this
sy there also appear Fraxinus excelsior, Acer pse lanus and s '

times Carpinus betulus. , i g
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Table 1

Symphylo cordali-Fagetum VIDA 59

6 7 8 9 |10K
Number of survey 1 2 3 4 5}
Area (sq. m) 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
rea (sq. ‘ ; . =
Vegetation Trees (m) 30 25 25 15 25 8 10 12 . 2
‘heigiy Shrubs (i) T L
Herbs (em) 40| 40| 10| 30| 20| 15| 40| 40 05 =
Cover area Trees 75 85 70 85 90 90 85 90 ’8__ l5
L ( i p 2 2 10
(%) Shrubs i, D 00 6 Lol A Be Bl :
Herbs b e s edochodo ] sl B Bl B
Exposure NV |V SV NV | NV | S SE E |E E
Xposure S 3 ‘ - /
Slope (degrees) 40 45 30 30 35 30 25 20 0 5
2 3 4 5 6 7 8 9110 | 11 12
1
Char.ass. Y
=al4 — 5 5 5 5 5 b |V
Fagus sylvalica 4 4J_5 4+5 51) i A e AN
Symphytum cordatum -+ :
Symphyto-Fagion 1 o
: 3 st ot -
Denlaria glandulosa - =+ + + ¢ v ; i) ‘ 4
Pulmonaria rubra 3 . ® e dndgol i o k. i it
Helleborus purpurascens + 5
Fagetalia i
5 ¥ i L
Euphorbia amygdaloides . . , i —i- v e
Mercurialis perennis i ; i i skl e gy
Galeobdol.(lm luteum . ) | 1 1 T i1 il HI
Carex pilosa : : ' i
Galium odoratum 2 + + E; . i S ERE
Veronica urlicifolia +1 ahil T gl g : : ‘ ; A
Luzula luzuloides -+ . : ; A i
Viola reichenbachiana 5 . o : : . ; o o
Epilobium monlanum + + : b hig] 8 fal
Polygonatum verticillatum . 5 + i ; ; : Glter
Dentaria bulbifera + | + ; : i bihs il [oefes ol
Lathyrus venetus . + e ; : ; ; i
Myosotis sylvatica + 3 : ; . : - . el
Rubus idaeus ) + : 5 : sliad el | o
Chaerophyllum aromaticum . . . i i) . e e
Galeopsis speciosa < s . faledt ‘ : : el
Ajuga reptans + 9 L : " i
Neotlia nidus-avis . . s : " i o
Campanula trachelium . . s 4 s : £ 4
Scrophularia nodos(_l s . @ : . AR
Athyrium filiz-femina -+ : . B : HE
Polygonatum multiflorum ;
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Table 1 (continued)

2[ 3! 4|

7!8]9{10}11 12

Anemone ranunculoides
Geranium robertianum

dryopteris (1), Sanicula enropaea

Querco-Fagetea

Carpinus betulus
Cephalaria longifolia
Mpycelis muralis
Fraxinus excelsior
Poa nemoralis

Rosa canina
Moehringia trinervia
Fragaria vesca
Platanthera bifolia
Acer campestre
Ranunculus auricomus
Hieracium murorum
Galium schultesii
Cralaegus monogyna
Clematis vitalba
Chrysanthemum corymbosum
Cornus mas

EIE

1 survey : Rubus hirtus (6), Arum orientale (10),

-+

+

b

Impaliens noli-tangere (1: --1), Phegopleris

(9), Dryopleris filiz-mas (3), Isopyrum thalictroides (3),
Urlica dioica (10), Paris quadrifolia (5).

1 survey : Carex montana (10), Galium v

2), Brachypodium sylvaticum (6),
€Carpinion

Melillis mellisophyllum
Lathyrus hallersteinii

Alne-Padion
Valeriana officinalis
Ranunculus repens
Sambuco-Salieion

Senecio fuchsii
1 survey : Samnbucus racemosa (2).

Vaecinio-Piceetea

Veronica officinalis
Picea excelsa (juv.)

Acerion

Acer pseudoplalanus
Campanula latifolia
Polystichum lobatum

Pyrus

° . ° ° ° _,_ +
. . . . . + +
..'. + + . ° . °
. _l_ . . o ._’__ .
S B ol o T I o B
. . . + . + .
it T B TR R S
+ + . . . + .
° ° ° ° . + +
. . . . . . +
+ o ° . . . ..!_
R AT e
Pl e G g
. . . ° ° + +
. . . . . + .
S R
4 Dol il LUy

ernum (6), Populus {remula (9),
pyraster (4),

R

Al

Gl

’ 21 ’ . ! .
St |alatls
1 survey : Sorbus aucuparia (8), Pyrola secunda(5), Vaccinium myrtillus (4: +1).

+

il

]

57 91

oy

T o et e el w G T
+

e o o o o o

S R I A
+1] 4+ |+ 1v

Campanula rapuneulus

Corylus avellana (9).

]3] %]

|

Rl 1~
]I I]ZI}
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Table 1 (continued)

T

6] 7] 8lo |10]11]12

Adenostylion

ool ol ol st4+1 ) cl%F L+ | H

Delphinium elalum L

Filipendulo-Petasition

Tussilago farfara [ | o Y

Accompanying species
'\'I"\'|'i'|+[“:'|'|'l R 3

s regia | s
Wy (1); Hypericum perforctum (1), Cerastium

1 survey : Polentilla micrantla (10), Viola monlana
caespilosum (2).

The place and data of surveys: 1—5, Izvorul Rece, Garbova mountain, 15.V11.1979 ; 6—10
Posada, Garbova mountain, 17.VIL.1979.

Fiz. 1. — The vernal aspect of the herbaceous stratum from the
% Géarbova mountain beech weod (Sinaia, Izvorul Rccc).‘
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The herbaceous layer of these beech masses is marked by an abun-
dance of the Carpathian species Symphytum cordatum and of those cha-
racteristic of the Symphyto-Fagion alliance are to be mentioned : Dentaria
glandulosa, Pulmonaria rubra and Helleborus purpurascens.

The tree masses of the GArbova mountains (Posada and Izvorul
Rece) present in the berbaceous layer are the following species with a more
significant dominant-abundance : Carex pilosa, Luzule luzuloides, which
form facies here and there.

Since these pure beech masses do not get in touch with the spruce
masses, absent in the Garbova mountains, in their floral composition, the
characteristic species of the Vaccinio- Piceetea class are poorly represented.

2. Leucanthemo waldstenii- Piceo-Fagetum So6 64 (Table 2)

The mixtures of beech, fir-tree and spruce, situated in the superior
part of the medium mountainous level, placed between 1250 (1300) and
1400 (1450) m altitude, are characterized by a herbaceous flora similar to
that of the beech-woods and fir-and beech woods (1, 2, 4, 9).

Table 2
Leucanthemo waldstenii-Piceo-Fagelum Sob 64

Number ’ 5 -
U i | 1 2 3 4 5 6 ’ 7 ‘ 8 9 | 10 K
| L Tt - |
Arca (sq. m)| 1500 |500 [500 [500 500 {500 500 |500 [500 |500
Trees(m) | 15 30 10 10 30 25 28 30 25 35
Vegetation |7, . [ HE I > . > e o
height Shrubs(m) 2 10 6 6 ?7:3—u‘ 4 3 8 2 7
Herbs(cm) | 40 | 20 | 70 | 40 | 40 |35 |40 |45 |15 | 25
Trees 80 |10 |75 |8 |20 [80 |70 |70 |75 |85
Lo‘f,") AT Shrubs 10 18 | — | — |9 |10 | 5 |15 |10 | 5
/0 A= Ve S Y o B e D PRI, S
Herbs Jiiab 5 30 35 10 30 60 i5 5] 10
EXpOSIIl‘(‘ Vv E E = E E — E NE S
1 AT
Slope |
(degrees) 30 25 15 25 40 25 — 25 |20 45
Y EE oo |
1 [2;'5‘4|5 6;7!8|9 SToIARE T bl
I | | | [
Char, ass,
Fagus sylvatica 41 4] 4]. 4] 4] 3|3—4 2 1|3—4 V
. Picea abies T R R RS B I e
Abies alba N o |+ o e . e | + | + | IIX
Leucanthemum walds{enii . ‘ + |+ ‘ e | + l o | + o | + «{ III
Symphyto-Fagion
Denlaria glandulosa + ] + lF+1 ] + . L S s e e 0 4 |
Symphylum cordatum + |+ |+ +F+ ]+ - J o4l e ¥
Pulmonaria rubra . ‘ = ot e $ ' 2 F bl R I

2 — ¢, 3937
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Table 2 (continued)

8 9110 | 11 12

Fagetalia

Euphorbia amygdaloides
Helleborus purpurascens
Mercuralis perennis
Galium odoratum
Isopyrum thaliclroides
Geranium robertianum
Epilobium montanum
Aconitum vulparia
Dryopleris filix-mas
Paris quadrifolia
Urlica dioica

Gagea lutea
Symphylum tuberosum
Galeobdolon lutenm
Lilium martagon
Dentaria bulbifera
Veronica urticifolia
Aclaea spicata

Polygonatum verticillatum

Ozalis acelosella
Phegopleris dryopterts
Geranium phaeum
Aegopodium podagraria
Athyrium filix-femina
Allium ursinum
Rubus idacus

Cirsium erisithales
Mpyosotis sylvatica
Luzula luzuloides

1 survey : Salvia glulinosa (7),
paea (5), Chaerophyllum aromaticum
laria (7), Euphorbia carniolica (10),

A

2l
T

[E

.....+...+.++..+..+++...++...
Rl e e

..++.........+....w..+..+++—l—.

L L s e it el

e e e S

Lathyrus hallersteinii (6).

Alno-Padion - Betulo-Adenostyletea

Stellaria nemorum
Veratrum album
Geranium sylvalicum
Doronicum columnae
Rumex alpinus

Acerion

Acer pseudoplalanus
Cyslopteris [ragilis
Polystichum lobatum
Ulmus glabra

Sambuco-Salicion

Senecio fuchsii

1 survey : Salix capred 1).

RSN RA R

+ . . ° .
. e . .
. . _l_ + °
+ + ° ° .
. ° ) . + |
SR
° + _|_ . 0
. . + . °

n

+........+..+.+....+++i+++

ags

W
Il R e e S

w
S+
5y

1T
v
11T
v
Vv
111
1T
1T
11
11
I1I
I

i
v
I
111
111
11
II
11
I

I
11
111
11
111
11
111
111

-+

++,+,,.+.++.++.+..‘I‘...’|‘+.v—a>—~..

b e AR ETE, st
R A R LRk

Neottia nidus-avis (6), Impatiens noli-tangere (7), Sanicula euro-
(3), Orchis purpurea (1), Stachys sylvatica (9), Ribes grossu-

+ o | II

+ o | o III

+ | + « | III

. ol e 1

a4 o] e 1

+ |+ |+ ]+ IV
=k 2| 4 ¢ II
siles | 4 . 1
. o . 1

+l -|+|1v
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Table 2 (continued)

|

1 2| 3| 4| s i 6 l 70 8| 91011 12
Querco-Fagetea
Mycelis muralis RITRl! ( o . . |
Poa nemoralis e i . . . . } 2 k4 11
Hieracium murorum —F R . o . : ol b ol b 5 1
Fragaria vesca + | . . r‘ : Y " s X
Primula officinalis . . . . —‘L b . " . . .
Stellaria holostea . . . T | ok ) ) . . .

. . -+ -+ + . . 1I

1 sur &8¢l ifoli :
vey : Scilla bifolia (7), Geum urbanum (8), Dryopteris austriaca (1), Moehringia trinervia

(6), Anemone nemorosa (7), Ranun i
- culus auric s (7 h e - g 4
(5), Polygonalum o(lm‘(zlum,((i)_ auricomus (7), Glechoma hirsuta (7), Alliaria petiola a

Vaceinio-Piceetea

Sorbus aucuparia el 4 . . .
1 survey : Pyrola secunda (1). l | ' ) ) } = i i
Filipendulo-Petasition
Chaerophyllum hirsutum
Heracleum sphondylium +- _,_- +: . : . ) : ; " -
Petasites hybridus 4 . . . o g 2 . I :
Tussilago f[arfara + | -+ e | + . R : T ‘ 11

} . ol . . . B T
1 survey : Valeriana officinalis (10 ), Filipendula ulmaria (3).
Accompanying species
Arabis procurrens ’ -+ ] . ol . !

+ . . . . . 1
I |

The place and date of surveys: 1—10, Poiana Stinii, 22.VII1.1978

The. Poiana Stinii tree masses vegetate on brown and yellowish-
brown %cld soils, deep, rich in humus and in total nitrooen. The arbores-
cent edifying species for the association are in codomir?a,n‘é relatioﬁs ar;d
only at higher altitudes, where the soils are more superficial ’glle i)eech
g;icl)jr;;lest s;bdf)mina(r;lt.h Besides the species characterizing the alliance

mphyto-Fagion and the class Vaccinio- Pi i
tity, the pregonderance is rea‘li;e(zfi:;? 1; (I;;Cte:{ﬁ"’]; Pgesefﬂi H'l " Smau'quan-
v x al nucleus formed by the ta-
xons specific to the Fagetalia order as : Mercurialis perennis Galbium od
7'atum’,11 llsopgmm thalic;[roides, Allium wrsinum, Luzula Zuzulo,q'de(s; ete ot
he tree masses, in the whole Bucegi mountain chain, are ch;;ra-('t.eriz—

efl py a rema.rl‘(able vigour and by a great capacity of natural regeneration
which emphasize the climax character of the association ,
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3. Hieracio rotundati- Piceetum Pawl. et Br.-Bl. 39 (Table 3)

In the Bucegi mountains the spruce masses occupy greab sprfaces in
the superior basin of the Talomita river and on the prahovean side of ‘Fhe
mountain chain, where this strip is narrower due to rocky abruptnesses
(Fig. 2).

Table 3

Hieracio rolundati-Picectum Pawl. et Br.—BlL 39

| | | |
A ke 1l 2| 3l@li s |6 \ 7 I 8 | 9 » 10
of survey l i \ | ‘
i |
Area (sq.m) 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | K
Trees(m) 30| 28| 30| 30| 30| 25| 28| 30| 30| 30
Yegetation |\ irubsgm) | — | — | 1| 1y~ 3] 4] 4} 81 4} 4
;: Herbs(cm) 15 10 40 40 | 10 30 10 3(L 10 35
Trees 90 85 75 80 75 75 90# 8? i 85» 85
Cover arca | Shrubs 5. =1 ,,,i 5 i 2 ;15 = 5 ‘J(L l]()ﬁ 10
Herbs 20| 10| 50| 40| 30| 45| 20 5| 5| 10|
Exposm'vv SV 12 — Vol N E AI:_ _S_L, SE 9 E
cS»ll(c)Ie):)(dL a5| 35| — | 10| 10| 15| 80| 30| 35| 35
o
i ‘ I . H )
1 ‘ 2| 3 % 4| 5| 6| 7| 8| 9|10 11|12
1
I ( 5 | SERN l |
| | '
Char.' ass. s \ ‘ | -
Picea abies '\47514%‘1 4 i 4| 4 4 |5 4—5 475i4—5 _ 11\1
Hieracium rotundalum L I e e ol R B (R el +i |+
Vaccinio-Piceion » | ; iy
Luzula slyvalica I ! + L _|_ : . i
Soldanella monland . \ J— =t ) il el : :
Dryopleris dilalala # | A : i

Vaecinio~Piceetalia *
4!.\4,|4\.+ o | e ° 111

Vaccinium myitillus + N I e - : ; » :
Owzalis acetosella & 1f2‘»112i 3 + *?‘. —I: Jr'. fir -+. \I
Sorbus aucuparia g | 2efRalea Sl Loty : i
Orthilia secunda . # \ * * k2 : : r §
Deschampsia flexuosa . o ¥ 1 #5 * Sl

1 survey : Moneses uniflora (), Epipactis helleborine (7).

Symphyte-Fagion

Pulmonaria rubra o 4 2 | ﬁi, \ _L- | jA " —!: ‘l + : +- ‘ II\IY
Luzula [uzuloides . sl + Vr. ! e
Fagus sylvatica . . # : +. A ,L 3 H 4
Dentaria glandulosa .. .. 4+ ' o i b : B
Campanula abielina + \ -+ o | 4 5 + 1 ) T_ ]
Symplylum cordatum . ° . . ! o
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Table 3 (continued)

1 2 3 4 5 6 7 8 9110 11 12
Fagetalia s.1.
Geranium roberlianum . . . o | + O] [ (e . . 11
Senecio fuchsii oef e . . wiefoizpi | w il slgeds o 4 11
Rubus idaeus Sl e G A . . . . . . 11
Athyrium filix-femina b [E S AR . . . . . . 11
Muyosotis sylvalica R ST e | . . . . . PN 11
Galeobdolon luleum R g e o | e ivte s i|oine ~;— 11
Saxifraga cuneifolia i e o N (TS, U T | R S . . o | TII
Ajuga replans . . . g . . o i o 1
Stellaria nemorum . sil220g 0 |l A . . . . 11
Helleborus purpurascens . . . . O R DA R e 11
Dryopteris filix-mas. . il . | . . o |+ 11
Geranium phaeum . . . . . . ol O it 1
Circaea luteliana . salaits a5l ) . . . . . 1
Isopyrum thaliclroides ) . . . . . el |+ |+ 11
Dentaria bulbifera . . . . . . o I L 1
Galium odoralum . . . . O S g G e 11
Veronica urlicifolia . . . . oolE . . O3 [ 1
Caempanula persicifolia . . . . . . . 3 (S I
Aeer pseudoplatanus . . . . o | G . . o | 4 1
Epilobium monlanum . . . . P B 3 N e 11
Myeelis muralis . . . . e L e |
Euphorbia amygdaloides . . . o] 41 + . . . 1
Bromus benekenii . . . . 3 e e . . . 1

1 survey : Polystichum lobalum _(10), Cardamine imapliens (10), Lilium martagon (10), Symphy-
tum tuberosum (10), Chrysosplenium allernifolium (7), Stachys sylvatica (6), Fesluca giganiea (2).

Aceompanying species

Sambuous racemosa . et . . . . . . 1
Veratrum album + (1| HER T [ . sl . . . 11
Chaerophyllum hirsutum el 4 o | . . . . . . 1
Boronicum austriacum . el o | . . . . . 1
Ranunculus nemorosus . . . . ol 4| + . . . 1
Potentilla ternata 4] o . . . . . . . 1
Fragaria -vesca + | 4 . . Lo S I el 4+ | 4+ | I
Urtiea dioica 4 o 4 |+ . . . . . . 1I
Cyslopleris fragilis ol |+ o | 4 o | o 1 4| I
Poa nemoralis -+ o | 4 o | o o | 4| nx
Moehringia irinervia . . . el e 1 B B E . 11
Platanthera bifolia . . . . . . L3 (R o 1
Campanula persicifolia . . . . . . B O O T D 1
Arabis qlpina . o . o |l + | + o o . 1

1 survey : CaIamqgroslis arundinacea (4), Rumex . acelosa (8), Ceraslium caespilosum (5), Poa
annua (4), _Veronfca.serpyllifolia (4), Anthriscus nitida (5), Senecio sylvaticus (6), Ranunculus
repens (6), J\ZIo,eh.rmgla muscosa (6), Campanula glomerata (6), Asplenium trichomanes (10).

The pldc? a{ld data of surveys : 1—5, Pestera-Cocora, 21.VII,1978 ; 6— 10, Furnica, 25.VII.1978.‘

~ The podzolic brown type soils and podzolic humico-ferriiluvial moist
and vyi't'h a strong acid reaction .determine the presence in the herba-
ceous synusia of a great number of acidofile species, characteristic for the
alliance Vaccinio- Piceion and the Vaccinio- Piceetalia order. When these
spruce masses get into contact with the beech-fir tree mixed forests, in
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Fig. 2. — Altitude spruce
masses placed on the pra-
hovean side in the Bucegi
mountain  chain  (Jepii
Mari).

bheir ' lyto-E 1d: Fagetatia
gpecie% like : Mysotis sylvatica, Geranium robertianum, Stellaria nemorwm,

Galium odoratum, ete.

4. Rhododendro myrtifolii- Pinelum mugi Borza 59 em. Coldea 85
(Table 4)

The Pinus mugo bushes present a major t.hermodyna,mic‘ rgl(i 13’1'1
maintaining the natural equilibrium of the subsylpme ‘lgvel-_ of ofm1 ahgrd
thian mountains (5, 7). Simultaneously with 1the 1ntens}£110at1011}03v i Is1 ;egerse

ivitiés in hig ' tains, the man with a g -
activities in high zones of the moun BT B e
rerance and incisiveness started the clearing o he poter ]
:ggilzg‘lulion, respectively of the juniper bushes (Fig. 3), in view of extending
the meadows. . : .

These destructive practices have had repercusions in couise (;)f plxmilrf,
especially by the dis-equilibriums paused tt(; the reglél@fll:?ogi st V\?hi (13‘?’11111)1’0%

" waters resulted from precipitations on the mountain slope »:
?1tu¥f”1t severe erosions upstream and overflowing of the rivers downstream.

composit’ionv constantly appear Symphyto-Fagion and Fagetalio -

11
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t Table ¢
Rhododendro myrtifolii-Pinetum mugi Borza 59 em. Coldea 85
Number = =

of survey 1 2 3 4 5 6 7 8 9 10 K
Arca (sq.m) 250 | 200 | 200 | 200 | 150 | 400 | 200 | 500 | 500 | 200
Vegetation | Shrubs(m) 20522675205 3 1%2.5517:3%5 4 4 3 3
height Herbs(cm) 40 | 40| 35| 40| 45| 40| 40| 45| 40| 45
Cover area | Shrubs 80 75 70 70 60 80 75 80 88 75

% Herbs 35| 40| 30| 60| 40| 60| 60| 65| 50| 60
Exposure NV — — — SE| SV —| N N | NE
Slope (de-
grees) 5 — — — 10 10 = 10 10 5

|
1 20t gul Aal Bl e ‘ 7 I T (1 B AR )

Char. ass.
Rhododendron myrtifolium . . . . *l+1+14|4+]+]| 11
Pinion mugi i
Pinus mugo 4—53—4] 41 4 |3—4/4—5/4—5]4—_5|4=5] 4y
Ribes petracum i+ o| 4 o | n fospadiane ] +,| i
Salix silesiaca o | + o | + . . . (el it { III
Junipero-Pinetalia mugi
Soldanella hungarica 1) 4|4+ l m ol S R N R B A TR
Campanula abielina + |+ 4+ + . . L L RS LT B T
Vaccinium myrtillus + |+ |+ | + 1—2| + |1—2| + | + 1 v
Homogyne alpina il b O T (R O (R O (R Sy RS, D [ 0 | ) -+ A%
Deschampsia flexuosa + | + | + . o | 4+ . L e Sl TR B U
Luzula sylvatica . . el 4+ | - o | + . (5 1
Vaccinio-Piceetea
Odalis acelosella 1221k O St [ 1] il il g ol IV
Dryopleris dilalata + | + o | 4+ il 6te [ . . I
Picea abies (juv.) . . o | 4 . . o [ Y ES . 11
Sorbus aucuparia ssp. glabrata | + ol + e el + |+ +1 ur
Calamagrostis villosa ot M o T G0 E R (T i + | v
Sphagnum girgensohnii . ) o | + o | + { . et 4+ . 1

1 survey : Polylrichum. alpinum

Drepanocladus. uncinatus (10).

(5), Dicranum

Rumieion alpini - Betulo-Adenostyletea

‘eralrum album

Phleum alpinums sp. commulalum

|-

scoparium (7), Hylocomium - splendens (8),

194
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Rumex alpinus
Doronicum auslriacum
Veronitéa serpyllifolic
Cerastium cerastioides
Senecio fuchsii

Poa supina

Adenoslyles alliariae
Taraxacum panalpinum

Epilobietea

Chamaenerion angustifolium
Rubus idaeus

Stachys alpina

Fragaria vesce

Urlica dioica

Patentillo-Nardion - Nardetalia

Polentilla ternala
Nardus stricla
Alchemilla glabra
Ligusticum mulellina
Ranunenlus nemerosus

Caricetdlia carvulae

Festuea airoides
Anthoxanthum alpinum

Acecompanying species

Poa media

Sedum annuum
Polygala amara
Arenaria biflora
Polytrichum cominune

Trifolium repens var. ochranthum

Genliana punclata
Stellaria nemorum

Table 4 (continued)

et e ey

2 3 4 5 6 i 8 9| 10| 11 | 12
|

. ol o+ . o . . . I
M e o T e Bl 95 ol I R
-+ el |+ | + . . . . . 11
. b T e . . . . 11
e I R T R N e o e ol
. o -} -+ + . . . . . 11
Wiy e [t o R IER I ST R L
o woilobal | el o . . . . . 11

. . ‘ + [ Sef . . . . + . 1
SRR L e e I S I R .
. B O . . . . o | 1
o 4+ |+ ol 4+ o . o | + 111
. ol |4 | . . . . o |
ook o Wik | cp oY
IR ) B S I B B S T o R
° . “+ o -+ . . . . . I
P e T S O I R B
° 0 + ° - . . . -4 . 11

BRI NI R R
TR (AR T N N A L A TR R
wi i el e TR s A 4 s il
g o Y T B IR P IR e e e
_}_. +. : . . +' —}-. : : +. 111
14000 M e L Rk he
S NI IS B L e s b

1 survey : Luzula sudelica (2), L. luzuloides (3), Polygonum bistorla (5), Scorpidium seorpioides (5),
Calergonella cuspidata (7), Pleurozium schreberi (7), Myurella julacea (9); Ditrichum flexicaule

(10), Aulacomium palustre (3).

The place and data’ of surveys :
21.VIL1978.

1,2,6,7-Piatra Arsé, 19.VIL1978; 3,4,5,9,10 — Jepii Mici,

13
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Fig. 4. — Phytocenoses domi :
g Phytocenoses dominated by Pinus mugo spr‘éa{d onlar
D ’ Q8 i
the Piatra Arsd mountain shed.

ge surfaces around
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5 fly atb
The most widespread Pinus mugo bushes c‘ﬁn 1)(; 1£0t};1nedlglloersrfi?; }side
Piatra Arss (Fig. 4) and Jepii Mici (Fig. 5) as well as
of the Cocora mountains.
The phytocenoses are usuall

appea olated amp e ¥ ) 0 d@c’i

gl of Picea abies Larix ¢ th

A" monlc ltshel :IhmbsberylS]S_)eCieS one can no’t'lce the Consta:nt 1)I'esence (6) e
5 Y 5

; 1 1w sile-
~ons : Rhododendron myrtifoliwm, Vaccinum my{trzlllus‘ gax)l&e Sggézzt H
g%cf(?anst.he last one especially in stations where the rock 18 T
)
surface. v :
The herbaceous flora is character.lze i
oligotrophic species with a great ecologic a}llplﬂ;)lesc,] 8
tor : Soldanella hungarica, Homogyne alpina, De

re i e mountain
r e and there in t.h '
Tihie [ dua, Pinus combra.

d first of all by the presence of
against the light fac-
psia flexuwosa and

A Pini shies ' rocky and abrupt sides of the
i [ ‘mugo hushes placed on the rock_y_ and ;
A -—~Con}pagt Pmillsepii gMici,(Buéegi mountain chain). :

-. ' ’ . o Avan
Calamagrostis villosa. Besides these, there can be _a;lso_a»dded S(;me_ sgdtiw,
mountainous and subalpine elements : Oxalis acetosella, Luzu o 8y y

ronicum austriacum, etc. : . o N
= The moss stratum, favorized by the relative constant htumldlt} e
ies characterizing Ut
i 11 represented by the species ch {
e ' ) i, Polytrichum alpinuny,

’ into- Py . Sphagnum girgensohnir, Poly "
class Vaceinio- Piceetea as : il
Dicranum scoparium, Hylocomium splendens, Drepanﬁol%dus un\m:tvnugia n

» 3 5 —109, from the herbaceous Synuw
i y e percentage of b I thi
pying an averag ‘
these phytocenoses.
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THE DETERMINATION OF AGE FOR INDIVIDUALS
WITHIN THE POPULATIONS OF DENTARIA
BULBIFERA L.

MIHAELA PAUCA-COMANESCU

Dentaria bulbifera, a perennial species with an annual cycle limited at about 4 months,
maintains itself from one year to another only by rhizomes. The identificd age counting
criterion for this plant is the number of segments of the rhizome, because, horizontally,
a single new segment is being added to the rhizome every vear. The dimension of the
supraterranean elements is poorly correlated with the number of segments of the rhizome
and, respectively, with the age of the individual except for ils weight and whole length;
so these cannotl help in estimating the age. The pyramids structured on age and achie-
ved with the 2 studied natural populations in Bucuresti— Bineasa and Sinaia in a oak
and hornbeam mixed forest and respectively a fir and beech. trees one, indicate 2 ha-
lanced populations with the dominance of mature individuals reaching the maximum
age of 6 respectively 7 years old.

The reduction of biodiversity at the level of the whole biosphere but
especially in the economically developed countries, imposes the demo-
graphic study of wild populations with the purpose of determining the
degree of endangering the disappearance of some species, 1 B

~_ To study the demography, a field explosively developed during
the last 15 years (Harper J. L. 1977, Wilmanns 0. 1985, Falinska K. 1985,
Chapman D. 1987, Kelly D. 1989, Navas M. L. 1990), it is necessary to
know the age of the individuals which helps the calculation of the distri-
bution and the ratio among the young, mature and old individuals. This
offers the possibility of expressing the extension character of the numeri-
cal restriction of the population. cri el a0

With the herbaceous plants, the age is something more difficult to
be established as compared with the woody ones, owing to the great diffe-
rences of bioform and. thus, to the great diversity of biological cycles.

MATERIAL AND METHODS it |

Two sites of research in the central area of the ecological perimeter
of the species Dentaria bulbifera Li., in the ecological perimeter of the spe-
cies Dentaria bulbifera L., in mixed forests of oak and hornbeam (in Bi-
neasa—Bucuresti) and in those of fir and beech trees (in Sinaia), have
been chosen during 1991 —1992. ; |

Within the populations of the mentioned species and from among
these phytocoenoses, complete samples have been gathered by digging
out on a 1 m? surface, in 10 repetitions spread on the whole surface; all
individuals have been inventoried in 10 repetitions again. This material
served as a sample for observations and biometrical measurements tota-
lizing 263 individuals and, respectively, 406 followed by the statistical
calculus of the results.
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|

RESULTS AND DISCUSSIONS

The analysis of the development cycle within this population shows
that the species is perennial ; each year the overground part develops in
March and maintains throughout for about 4 months (July) ; occasionally,
according to the climatic conditions, it can last until August or September
(Sinaia 1991). References aboub the phenology of this species were found
(3) (8), but with no connection to the morphological development of the
individual within the biological eycle. The overground part usually deve-
lops as a basal leat (97.30 o/, from the sum of the individuals) and only
2.6%, developas astem with flowers (M. Paucii, unpublished data). The
perennial part represents the rhizome usually horizontally situated. It
has been observed that, although the rhizome differentiates segments in
another level than the horizontal one and under different angles, there is
only one single segment that differentiates horizontally (Fig. 1) ; the point
from where the next segment differentiates is common with the part from
where the overground part begins.

As this growth of a single horizontal segment is obvious for each
year and even the colour of the last segment maintains lighter during the
Whole season of vegetation (a stronger degree in white) the age for each
individual in the population may be determined by measuring the seg-
ments.

As it is rather difficult to dig out the rhizomes of these plants, diffe-
rent biometrical measurements have been tried to find a correlation bet-
ween the morphological overground elements and the number of segments
of the rhizome and thus the age of each plant (Table 1). In the case of

Table 1

The dynamics of morphological parameters in relation
with the age of Dentaria bulbifera populations

Segment number
of rhizome different
from the horizontal

line

Segment | + Total length of Leaflet number Tiofal. shaignt
x;urln.})el‘ pl';l:: t of a leaf o plgllt

of rhizo- —em—= -8
me (age)

e by e SR D ... T - SO
Sinaia Béaneasa | Sinaia Biéneasa Sinaia Baneasa Sinaia Baneasa

il 12.11 17.07 3.21 3.13 0.03 0.08 0.02 0.07
2 12.11 24.56 3.79 4.80 0.08 0.34 0.18 0.63
3 14.06 25.08 4.57 4.94 0.20 0.41 0.64 0.58
4 18.12 27.96 5.15 5.00 0.28 0.70 0.54 0.85
5 22.24 32.17 5.46 5.22 0.47 0.90 0.94 1.48
6 23.95 28.88 5.00 | 6.00 0.56 0.94 0.80 1.75
7 21.25 — 5.00 | — 0.52 — 2.00 | —

sterile individuals (that develop only one basal leaf as superterranean
part), 7 age categories of plants have been identified : 1 —6 years old
plants which were present in the population from Bineasa and a little
more longevous plants in Sinaia (7 years old plants). The age varies bet-
ween 3 and 7 years with the fertile individuals. No individuals represen-
ted by rhizomes and with no overground part have been identified. Also,
1ot all individuals of old age showed stems with flowers. No sign regar-

Age determination for individuals of Dentaria bulbifera L.

Fig. 1. — The rhizome of Denlaria bulbifera a) bulbi i
h / E bil and the first seg iz g
b) the rhizome in the second year of life ; ¢) the rhizome in the tl(lz;‘rl]le)l‘]et'\grolfhlli?e)me '
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ding the individuals survival has been established after they pasrsed the
sexual multiplication stage, respectively, it was not noticed that. the pre-
sence of stems with flower during a whole year should leave specm.l:marks
on the rhizome but researches still go on. ;

)

Years
6
5
4
3
2 \
1 -
L TFig. 2. — Pyramids.of age
at different populations of
i Dentaria bulbifera.
@i g : i
Gy /
“le
5
b \
3 |

ro

Sinaia

The total length of the plant grows together with tl_le age : on @X:‘Cl‘a‘gey
there is a reduction in height with the plants of maximum age elt:hel 'of
7 or 6 vears. The correlation is rather low (0.54 —0.45) and does notrepre-
sent a safe measurement criterion. _ :

e aTh() medium number of leaflets of the leaf Is increasing with the oldt?r
individuals as compared to the young ones but t'l1e‘.cor}"elamo.n of the ’9\\0
parameters is low (0.53 —0.34) and we notice that it differs from one sta-
tion to another. : T ;

With this morphological parameter we conlmder necessary F_o*uvnd’ell—
line the high degree of in'tra,popu".a'i‘lonal. and 1‘nt:er5p¢cmc variety (ile
variation is between 3—7 leaflets for sterile 111(11\7_1{111&15. and for the h?bt
leaf of the fertile individual the share being most ‘dltferent).-l\ e Gr{lpha\ mz'e
this variability as many leaflets (for example, it is equaljto ( in the 1«101@‘
of Romania). Our measurements showed that the greatest frequency 18
given by the individuals with 5 leaflets. : e .

The total weight of the plant is also growing (\“\"‘llh't)l(?‘%}ge excﬂep for
the senescent individuals — 7 years old ones in Sinata. The .corlela_tlo‘n
coefficient is statistically secured (0.73—0.67), but the determlmatlon' DpOs-
sibilities are more toilsome and more destructive than even the counting
of rhizome segments. ‘ A Vi

The number of segments differently disposed as to the n,?r'z:zonz,a,l 11113 Q
high frequency together with the age growth but t,'hgn‘ v})}lepence 1?. ni 1ta
plant is not compulsory and their number is different {rom a plant to

Age delermination for individuals of Denlaria bulbifera 1.

another (0 —3). We consider that the
of growth energy,

The correlation among the different mor
higher when referring to the dimensions of the sa,
the number of segments of the rhizome and i ,
ween the total weight of the plant and the we
and much lower between the number
length of the plant (0.59—0.56).

In the end we will analyse the pro portion of indivi iffer
ages within the two studied populati(}ns 1 (Fig. 2). Itn g‘lg,lfel,lsagieoia,(g%e’; eng
of pyramid ta;kgkn by Odum’s model (2), characterized by a proportiongllf
1’equeed pa'rtlclpation of the young individuals, espeéiallv in Bé.neasa,y
Still, .there. Is a ba}ance with the large participation of the old individuals.
especially in Sinaia. Under these circumstances the population is stable,

)

with a slow rate of change both as concerns its renovation and the disap-
pearance of some existing elements.

se segments reflect an extra amount

phological parameters is
me organ as that between
ts length or weight, or bet-
ight of rhizome (0.69 —0.53)
of leaflets of the leaf and the total
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LA DYNAMIQUE ANNUELLE DE LA BIOMASSE HERBEUSE

DES SAPINIERES-HETRAIES DU VERSANT PRACHOVIEN
DU MASSIE BUCEGI

A. POPESCU, V. SANDA, GABRIELA FISTEAG, AURICA TACINA, GH. SERBANESCU

Le travail analyse la biomasse herbeuse des sapiniéres-hétraies du versant prachovien du
massif Bucegi, en mettant en évidence, par phénoaspects, la dynamique des bioaccumu-
lations au niveau de la couche herbeuse dans la troisiéme surface étudiée.

Dans les écosystémes forestiers, la synusie herbeuse représeiite Tion
seulement 1’une des composantes spécifiques, au réle presque déterminant
dans la classification et la définition des unités structurales, mais celle
qui participe en méme-temps, d'une maniére active, aux processus “depé-
dogenese par les bioaccumulations annuelles dues 2 la dégradation de la
litiere simultanément & I'implication de la couche herbeuse au ralentisse-
ment-des petits: écoulements de surface ou des lavages du sol sur les vers
sants. - b -2 -

La couche herbeuse des sapiniéres-hétraies du versant prachovien
du massif Bucegi est ressemblante & celle des hétraies pures, dominée. par
des éléments spécifiques & Dalliance Symphyto-Fagion et & 1’ordre Tagetalie.
La composition floristique des sapiniéres-hétraies décrites jusqu’a’ présent
de Pentiére étendue de nos Carpates est trés ressemblante et ne nous per-
met pas pour le moment la séparation de certaines sous-divisions, . .-

La couche arborescente des phytocénoses des 3 surfaces analysées
se compose de Fagus sylvatica et Abies alba en tant qu’espéces codomi-
nantes. Parmi celles accompagnatrices, nous rappelons, comme plus, fré-
quentes : Picea abies, Acer pseudoplatomus, Ulmus glabra, Sorbus awcu-
paria. La synusie arborescente atteint une hauteur moyenne de 28 —-32 m,
en réalisant un recouvrement de 80—85%, et une constante de 0,6—0,7.

Le sous-peuplement est installé surtout dans les clairiéres ou au
bord des peuplements. Il est représenté par : Sambucus nigra, S. racemosa,
Salix silesiaca, Lonicera xylostewm, Spiraca wlmifolia, Daphne mezereunt,
ayant une hauteur moyenne de 4—6 m et réalisant un recouvrement de
5—-159,. , .

En vue d’établir la structure de la couche herbeuse de ’association
Pulmonario rubro-Abieti-Fagetum (Knapp 42) So6 64 du versant pracho-
vien du massif Bucegi, on a choisi 3 points représentatifs : Valea Zgarburei,
valea Pelesului et Boncu (Busteni) ol ’on a effectué 1’inventaire des popu-
lations spécifiques dans 100 surfaces de 0,25 m? chacune, en 3 zones de vé-
gétation de I’année 1992 et la récolte de 30 exemplaires de chaque espéce
(pour les plantes tres petites on a récolté 100 exemplaires). Par séchage,
pésage et caleul on a déterminé la biomasse d’un exemplaire et .ensuite la
biomasse de 1'unité de surface. e

A la suite des recherches effectuées on constate que la couche her-
beuse présente dans la saison vernale (mai) (tableaux 1—3) une différen-
ciation spécifique pour les 3 surfaces analysées. Ainsi, a-t-il enregistré sur
Valea Zgarburei les plus nombreuses espeéces (61) présentes dans la couche
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. Tablear 1

. 3 Tableau 1 (suite)
La biomasse herbeuse vernale (mai 1992) des sapiniéres-hétraies de Valea Zgarburei i ' ; 2 3 4 5 l p
; Orechis maculala 4 0.20
, . s mphytum s 0,394 "
Espéce Fl‘éq;'c“ce _Densitze B]omassg lzéolmz}\ssg Contenu ‘;‘gz bﬁs !ll daeufwdatum 1, 0,24 0,383 g:ggé gi ’3?
¢ , % | ind./m verte/m cae/m eau(%) Epilobium montanum g d 0,28 0,896 0,142 73’48
' : i - Pulmonaria rubra 12 0,72 0,377 0:037 90’2(‘
1 ¥ ; a3 4 5 o et B Pyrola secunda 22 (2).33 7,048 0,630 91 ’Og
; - 0, 0,070 0,026 63,42
Fragaria vesca 24 2,08 0,894 0,200 717,70 Ao }.Jlomasselmz 190,040 24
Ozalis acelosella : 89 | 172,24 | 43,404 4,134 90,49 H s ’ B
Cardamine glanduligera 22 9,76 | 21,423 2,030 90,51 i ; Tabl
Veronica urlicifolia - 18 2,40 | 2,038 0,204 90,00 Lo : P
Euzula luzuloides - . 36 9,04 6,843 1,600 76,54 “ka biomasse herbeuse -vernale (mai 1992) des sapiniéres-hétrai
B iaiie sutpailes, 35 - 380 5.100 0,441 91,35 pinicres-hétraies de Valea Pelesului
Myecelis muralis _ 28 2,00 1,986 0,154 92,24 ) ;
Hieracium rotundalum 15 1,96 | - 2,936 0,470 83,95 ‘Espéce . Fré- ; Bi X
) . | : Densité 10~ Bio-
Galeobdolon luteum 34 16,08 | 12,558 2,508 80,06 quence | . : masse Contenu
Adoxa moschatellina 28 14,48 3,113 0,261 91,41 &4 ; % ;nd./m-’- Vel"[(;/]n‘l ‘.massez ecau ('0’
Actaea spicala 11 0,80 | 2,042 0,256 | 87,46 | R ety o seeheln &
Viola reichenbachiana 43 2,76 2,313 0,381 83,47 ! ‘ 2 3 4 2
Geranium phaeum 13 5,24 6,236 0,655 89,49 : » ? 6
Euphorbia amygdaloides 5 0,40 0,676 0,130 80,69 Salvia glutinosa 9
Stellaria nemorum 35 10,56 | 17,593 1,109 93,69 Cardamine ' glanduligera 88 1,60 | 12,843 1,278 90.05
_Galium odoratum 46 9,36 3,042 0,271 90,98 Mereurialis perennis - (;6 35,08 | 160,140 15,365 90’41
Campantla abielina 14 1,44 | 0,498 0,045 | 91,09 Euphorbia amygdaloides 0 17,72 | 39,462 | 6,308 84’33
Rubus hirtus 39 2,48 | 12,197 4,789 60,73 - Stellaria nemorum 21 1,920 1 10,619 2,127 7997
Sanicula europaca 19 2,08 | 1,017 0,152 85,04 Isopyrum thalictroides = 2,00 2,858 0,270 88,55
Cardamine impatiens : 7 1,08 0,880 0,121 86,24 Ozalis acelosella - ; .62 43,42 16,115 2,816 8253
Phegoteris dryopteris 10 2,12 | 0,475 0,053 88,86 Galium odoratum o | 24,48 3,354 0,392 88.47
Chaerophyllum aromaticum 18 2,20 | 9,093 0,717 92,12 Galeobdolon luteum : an 9,88 4,424 | 0,612 | 86,12
Tussilago farfara : 14 1.16 | 4,317 0,360 | 91.68 Geranium robertianum | - i b 8,20 2,007 | 0,208 8510
Geranium robertianum 20 1,32 | 2,347 0,292 90,56 Impatiens noli-tangere - - i A 5,00 2,183 0,218 90,00
‘Anemone nemorosa 2 0,40 | 0,180 0,024 86,59 Galeopsis letrahil e ‘ NN 0,646 0,037 94,36
Galeopsis letrahit ) 0,12 | 0,032 | = 0,003 91,61 Urtiea dioica - - e e 0,112 0,009 91,91
Urtied 'dioica : o 1,04 0,729 0,095 86,92 Cireaea lutetiana el b loatiig 1,60 4,682 0,595 87,99
Stachys sylvatica 5 0,44 | 0,736 0,078 89,40 Geum urbanum - | s Polds 4 1,19 1,414 0,199 85.87
Polystichum lobatum 3 0,20 0,097 0,013 87,20 Chearophyllum ﬂfomailcum 3 i 7 14 0,465 0,080 82’68
Lapsana_communis 4 0,40 0,896 0,067 92,53 Mycelis muralis i | 6 Si000 2,255 0,172 92,35
Paris quadrifolia 2 0,12 | .0,107 0,010 90,74 Helleborus purpurascens ' - 2 g || %321 0409 0,040 91.53
Athyrium filia-femina 9 1,44 | 0,907 0,091 89,96 Stellaria halostea | ; it 5,776 0,791 86,31
Ranunculus repens 9 116 | 0,706 0,065 | 90,74 Athgrium filiz-femina | - 3| %8I 0035] 0,005 8478
Geum urbanum 2 0,12 0,368 0,064 82,74 Senecio fuchsii: Loy ‘i 10 | 528 1.062 0,114 89,28
Impatiens noli-langere 19 1,40 | 0,251 0,017 | 93,46 Rubus hirtus Lo ‘ 11 1 Ldan | 2,080, 1 400 88,93
Hordelymus ‘europaeus 5 0,68 0,518 0,097 |- 81,39 Pulmonaria rubra. ' 2+ gl 1,000 0,292 70,98
Senecio fuchsii 18 0,80 | 1,858 0,131 | 92,95 Dentaria bulbifera 1 ; 5 | 0,12, [ 0,245 0,023 90,69
Dentaria bulbifera 5 0,56 | 0,989 0,122 | 87,67 Symphytum cordatum | . . 1 N o 0,083 | 88,13
Chrysosplenium alternifolium 11 1,88 | 0,728 |~ 0,066 | 91,05 Tussilago farfara [ 3 1| 10161 <0,108.1: 5504000 91,02
Petasites albus )32 0,96.|: 11 4,270 0,387+ |.192,11 Chrysosplenium alternifolium | Japfet 0,304, |, 10,460 0,035 92,49
Circaea luletiana 3 0,20 | 0,054 0,006 | 89,09 Corydalis marschalliana | . | £ woe 0,381 0,043 88,86
Prunella vulgaris 6 0,56 | 0,232 0,031 86,75 Geranium ' phacum ? ‘ S 0,281 0,259 | 0,026 89,95 . .
Daelylis glomerala 2 0,48 0,544 0,083 84,64 Epilobium montanum ' 1 et Vil 0,036 86,77. .
Dryopleris filiz-mas 3 0,44 | 0,883 0,136 84.63 Adoza moschatellina Byt L0 0,002 85,14
Moehringia trinervia 6 0,40 | 0,096 0,010 89,93 Anemone nemorosa Ve ‘3’,43, 0,171 0,016 . | 90,43
Bellis perennis 1 012 | 0,154 0,018 | 88,07 Dolystichum setiferum 3 i| o:091| 0,0047 0;008 86,16
Poa nemoralis i 1,28 | 0,168 0,040 76,40 ' Dryopteris [ilix-mas ! 6 | D2 0,001 0,02 79.33
Calamagrostis arundinacea 11 3,84 ¢ 1,475 0,530 64,01 Allium ursinum 5 i ’.44' 2;074 0,399 87,04
Salvia glutinosa 3 0,20 | 0,210 0,021 90,09 ? 1,201 1,764 | 0,169 90,37
‘Allium ursinum 1 0,04 0,180 0,014 92,24 , ;
Veronica officinalis 9 0,80 0,478 0,071 85,15 Total biomasse/m?
292,241 | 34,289
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Tableau 3

inie ies E steni)
La biomasse vernale (mai 1992) des sapiniéres-hétraies de Boncu (Bus )

Fré- Bio- Bio- Contenu,

S Densité nasse masse (°
Espéce quence | jng./me vlcri‘clxﬁ‘* s chefrm® | €4 (”f{:);
(e}
_’_'_’-———1—’——_4——" T g g 4 5 .83
88,51
. % . 9 1,588 0,181 2]
Athgrium filiz-femina :,‘3 115’}36 1,179 0,167 85,82
Geranium robertianum 1 2,80 1,560 0,258 83,36
Viola reichenbachiana 93 42”44 3,862 0,467 SZ)’:;
Gy Pl | | e o)
[Tycelis s 5 ;
Ca!idam‘ivne glanduligera gg 3};’32 12:427 2,442 80,33
Euphorbia amygdaloides 30 '4'z48 1,160 0,085 92,5(15
o e Lot - L o S R 80,40
iy vilgert 4 Giatyl Qe i 82,41
brunellabvu garis 1 0,04 0’(1)2i 0,022 86'45
Geum urbenum 4 0, ¥ ’
Epilobium montanum 511(2) 1((;’:6 19,487 3,038 84,39 .
Mercurialis perennis 1 _9"20 3,110 0,410 86,-%(2) .
(}'alium:'od?ratl{znl - 9 0,92 9 275 g,%gg 22,13 e
Sjl-acl.lys.sytva_ ica ) 20 1,84 1,113 0,008 87’90 :
il ludet-}a?'?z : 1 0,04 s 0.319 84,50
ot e ‘ 23 6,52 ool IS 87,60
Anemone nemorosd 5 0,20 0,363 g - 89’79
Urhegaiond Cs: 11 SLHI s ) 86,34
i , 11 0,72 La8) ) s 80,00
Siosanlinoss 2| | 0lo| oo | 87
CUOE Ayionls aTidinacen s | 116 | 2078 | 0,579 o
Isopyrum tﬂalictrozdes g 0,28 0,085 g,gtl;g 22,37
Carexsyl';ﬂ wr“c Sy 9 0,76 0,666 L 57 05
i b it fellina 8 Lie hihe 0,067 | 77,24
Rt - el B o 90,39
b S 13 1,36: | 0.l el0s 84,31
GﬁlleO[)sts elrah 3 0,32 0,042 ,023. 85’28
g e . 0,8 | 0ol caloe 78,18
\"emnica officinalis 1; 8’34 0:227 0:034 gg,;g
Aclaea spicala : 2 0,073 0,011 ’
Veronica urticifolia o 1‘12 8:}52 2,757 ():229 gé,gg
Senecio fuchsii 0.279 0,029 ,
Chr, sosp’;enium alternifolium : 0’42 0,063 0,007 | 88,25
G Ig anula trachelium 1 952 0,206 0,026 | 87,59
Moehririgia trineroia 2 0es | 2a7| oleat 84,89
Stiirie  ulbifada 10 e ) 0,011 77,95
Tttt Bishloide . 0.6 | D091 ojes | woss
Luzula lu.'u al b:9 5 0,36 0,727 e 88’09
R ! 038 | 0065| olomo 01,47
eraniu 5
Symphytum tuberosum é 812% 0:155 0’,020 83,%(2)
Cardam_z‘ne llmlt)gtwns 11 1,72 1,046 g,égé 57,94
Wi I 1 0,20 00t 059 88,72
Poa nemoralis 4 0,28 0,524 0,052 o
?ifzigfzarypgﬂf(gﬁara 2 0,28 0,545 | 0,062 | 90,51
5 129,587 | 20,048
Total biomasse/m? \ ' ’
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herbeuse, par rapport a 52 & Boneu (Busteni) et seulenient 35 sur Valea
Pelesului. Cependant, la plus grande quantité de biomasse par unité de
surface a €té enregistrée au mois de mai 2 Peles (34,289 g s.5. /m?) ce qui
s’explique par la taille plus haute des 6 especes qui totalisent ensemble
85,44 %y de l'entiere biomasse, & savoir : Salvia glutinosa, Cardamine glan-

- duligera; Isopyrum thalictroides, Senecio SJuchssii, Mercurialis perennis et
Buphorbia amygdalides. :

- Dans Valea Zgarburei les 6 espéces qui réalisent 66,26 9, de ’entiére
biomasse (24,404 g s.5./m?) sont : Owalis acetosella, Cardamine glanduligera,
Luzula luzuloides, Galeobdolon luteum, Stellaria nemorum et Rubus hirtus.

.- Dans la surface de Boncu (Busteni) sur les 52 espeéces qui réalisent
uné-biomasse de 20,048 g s.5./m2, il y a seulement 5 especes, & savoir :
Cardamine glanduligera, Euphorbia amygdaloides, Galeobdolon luteum, Mer-
outialts parennis et Salvia glutinosa qui réalisent ensemble 72,749, de
Pentiére biomasse de la saison vernale.

~ Considérée en dyhamique saisonnitre, la plus grande quantité de
biomasse herbeuse est obtenue dans la saison estivale (juillet) dans toutes
le§ 3 surfaces, a savoir : 42,072 g 8.s./m? & Boneu, 41,339 g 8.5./m? 3 Peles
et 32,993 g s.s./m? & Valea Zgarburei (tableaux 4—6).

" Au mois de septembre, en général, la quantité de biomasse herbeuse
par unité de surface, diminue beaucoup par rapport 4 la saison estivale
ety quelquetois, dans le cas de Peles par exemple, méme par rapport &
celle vernale (tableaux 7—10), ce dernier cas pouvant étre expliqué aussi
par Pintroduction massive des animaux dans lentiére surface.

. Quoique la flore herbeuse des sapiniéres-hétraies de Valea Zgarbu-
rei soit plus riche en-espéces (61 pendant la saison vernale et 58 pendant
celle estivale) par rapport & Boncu (52 espéces vernales et 51 estivales)
comme biomasse par unité de surface, elle réalise une quantité plus réduite
dans les saisons vernale et automnale).

- La quantité de biomasse herbeuses plus réduite au cours de la saison
vernale dans les sapiniéres-hétraies de Boncu (Busteni) s’explique par
leur situation & une altitude plus grande (1050 —1100 m) ce qui détermine
un retard évident du développement du tapis végétal.

Quoique le noyau principal d’espéces appartienne 3 ’alliance Sym-
phyto-Fagion de D’ordre Fagetalia pareillement aux hétraies, comparative-
ment aux peuplements de hétre de la région (Piscul Ciinelui, le massif
Girbova) (5), la flore des sapiniéres-hétraies du versant prachovien des
Bucegi est bien plus diversifiée comme nombre d’espéces, en réalisant en
méme temps une plus grande biomasse par unité de surface. Ce fait s’expli-
que surtout par D’altitude plus grande & laquelle sont situdes les hétraies
¢e qui méne & appauvrissement en espéces et d'une autre part parles
Stations occupées par les sapiniéres-hétraies, situées i la base des ver-
sants, 14 on les pracessus de dégradation de la litiére sont plus actifs et,

par conséquence, les bioaccumulations du sol en substances organiques,
bien plus fortes.

La quantité de biomasse herbeuse accumulée par unité de surface
bendant les saisons de végétation est en parfaite corrélation avee la quan-
Gité de litiére (tableau 11) qui, par décomposition, influence directement
les bioaccumulations respectives.
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Tableau 4
I.a biomasse herbeuse estivale (juillet 1992) des sapiniéres-hétraies de Vglea Zgarburei Tableau 5
Espéce qi:f\ce .Densitg’: If;:se lf;:se Conterdm La biomasse herbeuse estivale (juillet 1992) des sapiniéres-hétraics de Valea Pelegului
% ind. /my verte/m? séche/m? eau (%)
4 5 6 : Espéce Fré- | o o o Bio- i0- :

v 1 4 3 A . o R quence il)fins‘t'f o ngls(;e Gontenu
Rubus hirlus 55 5,40 25,607 7,096 72,27 % HdJm® | Gertefmé seche/m? | 2u(%)
Geranium roberlianum 21 1,76 5,987 0,560 90,63 v
Calamagroslis arundinacea 15 5,48 2,603 0,553 78,60 1 2 3 4 5 -
Impaliens noli-tangere gl)g .17,(7)‘: 1;,213[5 g,gzg gg,gg
Oxalis acelosella 127,75 ’ ’ 93 Euphorbia amygdaloid . :
Rubus. idacus J 0,12 03005 0’364 79,02 Geplzmium 1'obe!ll-lgi(1munes ‘43 1’20 4,620 0,916 80,17
Athyrium [ilix-femina 35 6,80 10,751 1,01£i 85,87 Galium odoralum v P 0 15,770 2,099 86,55
Mycelis muralis 18 0,96 9»569 0,065 87‘;34‘ Owalis acelosella 68 62,(1)§ 15,528 3,145 79,74
Urtica dioica 15 0,80 5,903 0,583 82,.05 ; W0 iirialis perennis i o 15,210 1,924 87,12 .
Stachys sylvalica 1a 0’?2 4’2?;7 S Mos gyl Galeobdolon luleum 42 4,98 i S 28a00
Dryopleris filiz-mas 7 1,32 5329 0,841 84,21 Stachys sylvatica e o 5,414 0,937 82,50
Stellaria nemorum 25 5,16 13,855 1,847 86,65 Salvia glutinosa 28 ,40 9,782 1,754 82,06
Galium odoralum 45 6,44 2,595 0,354 86,16. Galeopsis letrahit T 3,16 35,566 4,797 86,48
Fragaria vesca 23 1,88 1902 047 7,5'95 Cardamine glanduligera 27 0,70 1,798 0,207 88,22
Epilobium monlanum 7 0,32 0,114 0,018 83,69 Rubus hirlus o 2,60 9,838 0,884 90,99
Adoxa moschalellina 6 0,60 - 0,193 0,016 91,64 Circaea lutetiana 59 4,44 6,611 2,076 68,57 .
Geranium phaeum 13 1,36 3,931 0,698 82,24 Wdova moschatelling s 3,20 7,178 0,860 83,30
Viola reichenbachiana 50 3,80 4,571 | 0,889 80,48 Mycelis muralis i 0,60 0,250 0,020 91,72
Myosolis sylvalica : -36 3,16 4,020 | 0’445% B I8 Chaerophyllum hirsutum 1!; (1)’;% i Osacu 86,85
Ranunculus repens 25 1,92 4,510 | 0,486 89,19 Aegopodium podagraria 12 priiin 16,168 2,066 87,29 .
Luzula luzuloides 17 4,56 6,685 2,312 65,37 Urtica dioica : 50 0,96 7,272 0,792 . 81,55
Circaea luteliana 5 0,28 - 0,814 0:0?2 88’6{3 Impaliens noli-langere 30 411’28 1}’561 2,161 81,56
Prunella vulgaris 14 1,20 1,259 0,223 82,27 Geum urbanum 9 »84 12,047 0,736 93,89
Veronica officinalis 21 2,40 - 1,841 0,377 - 79,53 Tussilago farfara - (1)’02 0,153 0,032 79,45 .
Tussilago [ar[ara 18 1,88 | 4,958 | 0,382 92,27 Dryopleris [ilix-mas 8 1’(3)2 3l 0;824 89,78
Pyrola secunda 6 0,64 0,187 1- - 0?058 69,21 Symphylum cordatum 11 112 6’1f2 1,455 76,23
Circaca alpina 4 0;92 9,367 0,012 92’89’ Athyrium filiz-femina 9 1 s 0,170 92,41
Hieracium rotundalum 14 2,04 3,007 | - 0,_5553 81,02 | Geranium phaeum 10 ,24 3,422 0,554 83,97
Euphorbia amygdaloides 12 Lot 3,112 0,781 10,44 Helleborus purpurascens 4 (1)’20 5,214 0,028 86,62
Carex sylvalica 23 4,20 6,565 1,630 75,13 Senecio’ fuchsii 12 +00 7,736 1,307 83,79
Chaerophyllum hirsutum 32 2,36 1,121 0,123 88,?‘? Dentaria bulbifera 5 1,56 15,545 2,256 85.48 .
Galeobdolon. lufeum 67 | 15,20 23,317-| 3,435 85,24 Wil curopaea ’ 0,44 1,469 0,153 89,75 .
Cardamine glanduligera 9 0,48 0,970 0,059 9378? I ria rediviva ) p 0,84 1,772 0,322 81,81 .
Veronica urlicifolia 19 1,16 1,421 0,205 85,52 Viola reichenbachiana 8 8’36 1,962 0,350 82,15 .
Pulmonaria rubra 15 2,04 8,408 UL 93’25 Lamium maculatum 1 e 0,303 0,064 78,83 .
Dentaria bulbifera 3 0528 QU 9,919 90’,13 Actaea spicala . 6 0’9? 0’}01 0,017 1 82,50 ..
Moehringia trinervia 6 0,88 1,359 0,255 81,21 Polygonatum verticillatum 9 8’32 2,547 0,412 83,81 .,
Campanula lrachelium 5 0,88 | 3,618 0,439 87,86 - Heordelymus europaeus 6 . ’1(3 0’946 0,009 80,70
Lapsana communis 3 0,20 0,529 0,096 81,80 Alléaria petiolala £ 5 2,02 2,286 0,499 78,11
Campanula abielina 4 0,24 - 0,200 0,031 ‘8?,50 i Pultmonaria rubra 12 0,12 0,510 0,094 81,56
Senecio fuchsii 7 0,32 0,548 -0,042 92,35 Ranunculus repens 7 3’96 e 0,489 .| 85,62 |
Garex remola 6 3,44 1,073 0,199 81,13 QN s0splenium dlternifolium 1 0,§§ 0,910 0,122 87,65
Anemone nemorosd 2 0,12 1 0116‘7 0,014 91,43 Stellaria holostea 3 : ),a_ 0,390 0,025 93,40
Bellis perennis 2 0,72 0,622 0,096 84,40 Rubus idaeus : i),3(§ 0,1‘15 0,042 75,59 .
Chrysosplenium alternifolium 2 0,08 0,094 0,009 99,65 Plhegopteris polypodioides 1 0’%8 0,923 0,218 76,32
Actaea spicala { 3 0,20 04080 4~ 0,150 '83’8}. Veronica montana 9 ; e 0,052 80,27
Phegopleris dryopleris 7 0,28 0,082 .0,016 80,27 e . : 2 0,16 0,133 0,020 84 51
Hordelymus curopacus 2 1,08 0,787 0,225 71,36 lyosotis sylvatica 2 0,32 0.407 X 88’7
Galeopsis letrahit 1 0,04 0,023 0,002 89,04 Carex sylvatica 9 0.98 0’438 S ,78
Geum urbanum 2 0,08 0,158 0,0§2 79,40 Moehringia trinervia § < ’ 0,109 75,13
Dactylis _glomerala 1 0,92 3,118 0,874 71,96 P . ronuiculoid 0,04 0,062 0,012 | 81,21
Cardamine impaliens 3 0,16 0,105 0,015 85,77 i oides 2 0,08 0,111 0.009 01.43
Festuca drymeia 1 0,60 0,939 0,234 75,08 : T

Polystichum lobalum 2 0,20 0,805 0,126 84,35 e 2
Total biomasse/m? 195,610 32,993 a2 Omasse/m® 264,206 41,839
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Tableati’ 6 B Tableau 7

2 P e iy . $oiE Ao S steni £ & . ' :
. La biomasse herbeuse cstivale (juillet 1992) des sapinieres hétraies de: Bopon t(BuﬁtC‘ 1 . ‘L.a biomasse autoninale (septembre 1992) des sapini¢res-hétraies de Valea Zgarburei

. Fré- = Bio- Bio- g o 1 LRl 3 L TR Bio- Bio- ceniig
_Espece quence .I_i)lcillsl[i; masse _ masse Cc(:llll(col/u; : I‘ spece {qitence ,}Il)f,ns‘tg o 2 Hintes
g e ) . o, ind./m verle/m? | ‘séche/m? o 450 ind./m verte/m?| seche/m? | eau( %)
il 1 | 2 3 4 5 6 x e 2 3 4 RS 6
ot L r ;
i el 24 1,92 1,626 0,196 87,94 Owalis-acelosella it 7 .82 |-66,16 8,071 1,08 |
Q’Ii!i)?gllfeichenb‘achiana . 39 2,68 1,820 0,330 81,84 Galium -odoralum vt i 36 528 5’841 0496 gg 23
Euphorbia amygdaloides 25 2,64 5,995 1,185 80,21 Seiniolon luleum 5 oE o 7,52 4,076 0,880 78,32
Oxalis' aceloselld 93 |127,12 | 20,848 2,542 87,75 MRl g vescay:c s 12 1,20 0,943 0,221 76,55
Galeobidolon luteum i 279 21,92 | 75,668 6,620 +91,22 Sanicula europdea: T 16 3,20 6,493 1,264 80.55
Cardaimine glanduligera a1 5 0,36 0,728 0;045 93,83 Luz'ula: luzuloides % 7 4,08 5,010 1,379 72:49
Impatiens noli-langere 33 4,04 5,195 0,497 90,37, C(l{;ﬁ&‘:;—S!{[Ud“C(l 3 Hat, : 22 © 5,12 5,376 1,382 74,25
Galium odoralum : 63 | 10,44 5,669 | 0,835 | 85,26 Wotle geichenbaghlona . 20 1,44 0,962 0,212 77,92
Geranium roberlianum 45 + 3,20 11,325 1,149 | 89,84 Veronica officinalis i, 8 0,40 0,216 . 0,047 78,18
Veroiitca urlicifolia ; 10 .. 0,88 1,067 0,161 84,87. EuphOA:bl.a amygdaloides ;. 6 1,44 6,160 1,362 77’88
Geum' urbanum 3 | 0,20 0,383 | 0,079 79,40 B nirlus o i 26 2,72 | 12,221 4,232 65,36
Salvia' glulinosa 35 4,76 90,683 11,614 87,18 Plll_m,onal-lfl {'Ilbl'»(l iy : 36 2,80 7,174 0,876 87,78
Sanicula europaéa 16 © 0,84 1,772 0,322 81,81 hoa """’”0’”“5:* i S 6 1,92 0,251 0,059 76,40
Campanula trachelium 1 0,16 0,658 0,070 87,86 C“’ff’““ﬁ"’""’“ ik 14 6,72 1,882 0,443 76,32
Fragatia vesca : 1 0,88 0,676 0,168 75,13 Bigiatan nemorym - ! 52 9,84 28,634 3,139 89,041
Rubus-hirtus = 6 0,40 0,783 | 0,235 71,48 Piigadiolca - s 8 0,80 2,941 0,534 81,82
Senecio fuchsii- - 26 1,92 12,651 -1,066 91,56 Biigticns noli-iangere 12 0,96 1,475 0,140 90,52
Mereuiialis perennis 58 13,88 33,131 6,010 81,76 \Hopdelymus europaeus i o 6 3,84 3,529 0,998 71,70
Circaed luletiana 37 - 3,68 11,080 1,737 84,30 Prunella "lll!{(l"'s 24 3,28 2,985 0,738 75,27
Ajugd: replans , 7 0,52 | 0,487 | 0,076 84,40 e Tobens 16| 3,28 | 1,997 0,184 90,74
Ranunieulus repens : 14 0,80 1,070 0,132 87,66 Musil‘fl‘qo. fal‘f‘ma‘ . 10 1,36 2,074 0,198 90,39
Myosolis sylvatica . 3 0,24 0,305 0,034 88,78 Cloe,nmlgt;zl Illlile{{)t(l 10 1,20 0,709 0,096 86,51
Athyrium filiz-femina : 19 4,44 9,271 1,483 84,00 At’;’”‘.’l’ W jirsulum : 14 0,72 6,820 0,724 89,38
G ibtadit alpina 3 2760 1,807 0,130 92,80 o wyrium f‘l 1:c-.lf§mma 26 5,60 13,961 2,274 83,72
Galeopsis letrahil 14 1,28 0,727 0,073 89,94 A;";gl‘.“"’ “’f"}’. raniim .28 2,40 4,562 0,566 87,60
Stachys sylvatica : 18 1,36 12,935 2,007 84,47 D?- ;3 !7"“,‘1‘.'_3 10 0,48 0,290 0,052 81,94
Pulmonaria rubra 13 1,24 2,973 0,290 90,23 V;;Il'glll)‘?“s ).';l.tiu,-rln.(ls : ) :2 0,40 2,647 0,483 81,75
Phegopteris dryopleris 3 0,76 0,222 | 0,043 80,27 N e Wistjogd 12 0,72 0,214 0,122 81,66
Prunella vulgaris 3 0,56 0,525 0,082 84,40 e m(lln‘ rotundatum 6 0,48 0,715 0,115 83,95
Festuea drymeia 3 0,48 1,932 0,302 84,35 Ga;ezw‘ l,y;ne;a't 4 0,56 0,449 0,109 75,80
Veroniea officinalis 11 1,04 0,798 0,163 79,53 o .,--*'I’jf‘s il 6 0,32 0,410 0,058 85,79
Stellaria nemorum 3 0,28 0,608 0,065 89,24 MI'H L ;f'_m ";mn[."""m 2 0,64 0,644 0,168 73,95
Cardamine impatiens 3 0,20 0,132 0,019 85,77 yosolis sylvalica 6 0,56 0,751 0,065 91,35
Tussilago [arfara 8 2,00 4,482 0,414 90,74 e ‘
Epilobium montanum 4 0,16 0,275 0,054 80,24 Total ‘biomasse/m? 137,483 | 24,674
Rubus- idaeus - 3 0,24 1,385 0,328 76,32'—' i 2
Carex’ sylvalicd ; g,?g 8;{;1 8,32% Z;g’g? i i . Tableaiis
il;;;‘elg ;;?c’;?édes 3 0244 2;107 ’ 0i256 87:821 o La biomasse herbeuse automnale (sept)embrc 1992) des sapinieres-hétraies
Adoxd moschatellina 11 0,94 0,400 0,034 91,40~ il a¢ - Yaleg Fadqin
Dentatia bulbifera (13 g,gg g,?gg 8,((;(153 gg,gg B
Hepatica transsilvanica s s s 32 128 sadie T e S . 3 .
Chgerpphyllum -hirsutum 3 0,20 1,695 0,215 87,29 { Espéce quence ]g(elnfli};e {?ig?:?:le B\lgmasze Conteonu
Moehringia trinervia 4 0,96 0,537 0,070 86,91 % séche/m eau( %)
Chrys$osplenium alternifolium 2 0,20 0,235 0,022 90,65 i .
Urtica dioica ' 2 0,16 1,120 0,198 82,33 : 1 , 2 3 4 5 6
Polystichum lobatum é g,;g é,g%g g,ég% g’;,ig v ¥
Anemone nemorosa s s s 339, Mereurialis perennis IS e = %
Dryopleris filiz-mas 1 0,12 0,484 0,076 84,21 Geranium roéel’liamml : ‘)f} 2o 19’463 S 79,25
ory I A 35 2,40 6,348 0,953 84,98
Symphytum_cordatum 4 0,32 0,236 0,019 91,82 %l‘alls.-acetosella : .73 17,31 | 1,731 0,242 35,89
: _ s ubus hirlus - EAS 19 0.84 2’93, ? el
Total biomasse/m? 319,359 42,072 Anthriscus nitidus 6 0:38 1;953 (1)223; g‘é:g‘li




110 ) A. Popescu el al. i0. 11 f.a biomasse herbeuse des sapiniéres-hélraies ) '_ .
E Tableay & (suite) : Tableau 9 (suite)
1 ' 2 3 4 5 C e 1 9 3 4 5 | 4
\ Galeopsis tetrahit 4 0,23 | 0,702 0,092 86,82 R id ‘ 6 0,31 | 0,858 0,417 51,38
. ubus tdaeus ) ’ ’ .
i Galeobdolon luleum 44 3,15 4,229 0,855 79,81 Circaea luleliana 15 1:61 2,801 0,515 82,20
1 Galium odoratum 60 7,08 | 4,347 0,856 80,28 Mycelis muralis 17 1,08 | 0,650 0,117 81,94
Salvia glutinosa 29 23085 °).18,44l 43951 Rz Fragaria vesca 13 1,31 | 1,421 0,469 66,96
Athgrium filiz-feming 10 1.31 | 5,370 1,136 Ba,81 Senecio fuchsii 27 1,54 | 14,491 9.714 81,30
Actaea spicata 4 0,15 0,453 0,079 82,46 Veronica officinalis 4 0,31 0,166 0,036 78,18
Mycelis muralis 6 1,08 | 1,218 0,35 20:10 Stachys sylvalica 6 0.54 | 3.586 0,577 83,01
Hordelymus europaeus 2 0,61 0,565 | 9,160 71,70 Impatiens noli-langere 13 2,15 0,793 0,060 91,18
Urtica dioica 17 1,15 | 10,764 2,153 79,99 Tussilago farfara 15 2,02 | 8,941 | 140,800 89,06
Circaea luletiana 8 1’90 1,338 0’261. 80,45 Veronica urlicifolia 8 0,46 0,285 0,042 85,25
Euphorbia amygdaloides - 12 1,23 | 4,138 0,948 77,13 Geum urbanum 2 0,54 | 0,767 | 0,149 80, 63
Stellaria nemorum 21 2,31 6,276 0,824 8(),82 5.5 dryopteris 10 085 0,665 0139 79718
. Lunaria rediviva 3 0,31 7,087 1,358 80,82 Urtica dioica 2 0,15 1,435 0,287 79,99
Stachys sylvatica 6 0,38 2,561 0,412 8‘3’?,1 Prunella vulgaris ) 2 0,15 0,140 0,035 - 76,27 -
Dryopleris filixz-mas ‘ 10 1,31 | 4,845 0,859 84,45 Moehringia rinervia ; 2 0,46 | 0,273 0,037 86,51
Helleporus purpurascens 4 0,61 4,332 0,651 85,09 Festuca drymeia : 2 1,08 0,883 0,200 75,80
Senecio’ fuchsii 6 0,46 3,186 0,474 §5’11 Ranunculus repens 2 0,38 0,337 0,04p 87,07
Viola reichenbachiana ' 10 (ot | G229 Do Thii Rubus hirlus 9 0,23 | 1,382 0,479 65,36
\ Sanicula europaea -8 1,38 1,540 0,329 7§’:’9 Polygonatum verticillalum 2 0,92 0,873 0,118 86,43
‘ Pulmonaria rubra 2 0,15 0,522 0,066 87,28
Moehringia (rinervid 6 1,08 0,636 0,086 8(”?1 Total biomasse/m? 157,491 27,451
Dentaria bulbifera 2 0,54 0,220 0,020 90,73 d
1 Fragaria vesca 2 | 0,38 0,302 0,071 76,55
1 Total biomasse/m? 3 106, 661 19,609 i : Tableau 10
i i La biomasse herbeuse (g s.s./m?) des 3 surfaces analysées
‘ Tableau 9
La biomasse herbeuse automnale (septembre 1992) des sapiniéres-hétyaies B Mois
de Boncu (Busteni) . . o v Les surfaces mai juillet septembre
3 ST analysées . ] . ; i .
| s S biomasse | biomasse | biomasse biomasse biomasse bhiomasse
1 : ) o Densité | Biomasse | Biomasse | Conteriu : verte stche | verte séche verte séche
“ Espéce qu%/nce ind./m? | verte/m? | se¢che/m? eau('%)
; b .,
; - - i Zgarbura 190,040 24,404 | 195,610 32,993 137,483 24 674
1 |.sea ]| &8 4 5 G
; s Peles 202 241 | 34,289 | 264,206 41,339 106,661 19,609
‘ | Galeobdolon luteum 67 10,69 8,243 1,529 81,44 : e ‘ - 5 ” si A
Guleabdoion 1 100 | 220700 | 10 604 2’290 8777 Boncu (Busteni) | 120,587 | 20,048 | 319,359 | 42,072 157,491 27,451
Viola reichenbachiana 41 3,31 1,409 (),?:21 7:7,24
Salvia glulinosa 51 6,31 39,467 6,730 82,95
Athyrium filix-femina 37 4,46 7,754. 1,089 85,0&_} N
Mercurialis perennis 40 4,85 9,891 1,98? 28,90 Tableau 11
‘ Euphorbia amygdaloides 26 3,15 7,109 1,602 :1,44 s - 4 . : 4 EeEno il : 3
; Sanicula europaea 24 5,61 5,896 1,190 /9,(‘54 La quantité de litiere (g s.s./m?) des sapiniéres-hétraies du massif Bucegi
| Stellaria nemorum i 6 0,61 1,048 0,}61 §4,b9 )
Carex sylvalica 6 0,92 8:?;‘13 g,gg(f) "{i’gg
Hordelymus europaeus 2 0,15 ’ ’ Kl : Les surfaces analysées Liti¢re ancienne Litiere nouvelle - “Total
Epilobium monianum 8 1,23 1,287 0,348 ’2".19 J
Gatiuni odoratum ‘;g 6,85 3;%%1 8,7g‘i gi;ég
Geranium robertianum 3,31 ,677 , 724 ) o 5 ;
Luzula luzuloides 6 1,00 },jii g,ggg g?’éi Zgarbura 220,896 43,131 264,027
Ajuga replans 13 1,23 s 221 e g o el
Bvosotis syloalisi 97 1,21‘ g’gsé 8"125‘3 g{),gg Peles 189,267 118,933 308,200
Circaea alpina 40 6,46 1) )4 30, 35 : T j - .
Pulmonaria rubra 4 0,23 0,699 0,102 85,41 Boncu (Busteni) 310,466 234,200 544,666
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METABOLICAL ADAPTATION .TO INDUSTRIAL
POLLUTION IN BEECH (TAGUS SYLVATICAL.)
'AND HORNBEAM: (C—ARPINUS B‘ETULUS‘L) LEAVES: »

\xli“'

II EVOLUTION OF C‘ARBOHYDRATDS AND LIPIDS

2z Saomesdadls Taghy bas
DANA BATHORY, V. BERCEA, ANCA RUSU, V. SORAN

The authors have investigated the cffect of polution with SO,, nitrogen omdes and fal-
¢ Jouts consisting of heavy metal compounds (Pb. Cd, Zn, Cu) upon season dynamlcs

" of carbohydrates and lipids in beech (Fagus sylvatica 1. .) aind hornbeam (Carpinus be-"

- {ulus 1..) leaves. The trees from which sample leaves were collected belonged to four dis-" .
tinct regions : a) unpolluted landscape located on the Aries Valley ; D) highly polluted .
landscape lying close to the polluting source (Works for Processing Unferrous Metald
in Zlatna, Alba county, Romania); c) less severely polluted landscape, about 15 km
upstream from the polluting source ; d) rather severely polluted landscape,’ du¢ to the' -
‘main course of air currents along the Ampoi Valley, about 25 km from polluting sotirce.
The resulting data have revealed that under the influence of polluting elements, i. e.
toxic gases (SO,, nitrogen oxides) and fallouls consisting of heavy metal compounds

_ (Pb, Cu, Cd, Zn), the amounts of soluble carbohydtates and lipids presents in beech
‘and hornbeam leaves had a wider range than insoluble carbohydrates. Thes¢ variations *
were wider in the trees of the highly polluted landscape, while they were closer to -con= .
trol values in the trees located about 15 km from ‘the polluting source (less affected by
air currents loaded with polluting substances). The researches carried out have ploved
that of all the vegetal metabolities analysed, those which revealed best the adapting
reactions to pollution caused stress were the variations in the amounts of solublc car-
bohydrates. }

Our previous paper (4) dealt with the evolution of dry substanc
(net primary production) and total proteins in beech (Fagus sylvatica L -
and hornbeam (Carpinus betulus L.) leaves sampled from trees pollut
with SO,, nitrogen oxides and fallouts of heavy metal compounds (P
(d, Zn, Cu) and also from trees located in an unpolluted area. The pr .
sent paper investigates the evolution of carbohydrates and lipids in beech
and hornbeam leaves subjected to the influence of a mixture of polluting
elements discharged by the “Works for Processing Unferrous Metals” in
Zlatna, Alba county, Romania. ‘

MATERIAL AND METHOD

Our previous paper (4) thoroughly presented the stationary condi-
tlonls (ecotops) and the periods when the vegetal material was sampled for
analyses.

In order to estimate the amounts of carbohydrates and lipids present
in beech and hornbeam leaves, the discs cut off from these leaves were
dried at 65°C and then minced into a fine powder. Carbohydrates were
dosed spectrophotometrically according to the method established by
Dubois at al. (10), treating with phenol-sulphuric acid first the soluble
fractions in the presence of heat, and then hydrolyzing with HCl iN the
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resulting residue. The contents in’total extractible lipids was estimated
according to the gravimetrical method established by Folch et al. (13).
In order to extract lipids, a mixture of chloroform-ethanol in a ratio of
2 vhawalidpbd, oo e R T : '

_ The resulting data were expressed in mg of carbohydrates and lipids
per em? of foliar surface.

RESULTS AND DISCUSSION

A, Bvdution of the amount of carbohydrates. Kver since the investi-
gations carried out by Hugo von Mohl (1845, 1855) and mainly by Julius
Sachs (1862, 1864) in the 19™ e. (21), and later by Malvin Calvin, John A.
Bassham and their eollaborators (2), (3), (7) in the second half of our cen-
tury it has been known that the primary products of photosynthesis are
carbohydrates (409%,) aminoacids and proteins (30 %) and other 309, lipids
(11). The first carbohydrates occurring during photosynthesis are trioses
and eertain acids bearing 4 carbon atoms (6), then hexoses (fructose
1,6-diphosphate and fructose 6-phosphate), which accumulate rapidly
both in leaves and the vegetal organism éither as soluble monosaccharides
(fructose and glucose) and disaccharides (saccharose) or as insoluble poly-
saceharides of the starch type. A somewhat larger amount of carbohydra-
tes such as pentoses (ribose 5-phosphate, Tibulose 5-phosphate, ribulose
1,5-diphosphate, xylulose 5-phosphate), heptoses, tetroses and trioses are
rapidly produced during CO, fixation in ‘Calvin’s eycle (7), and another
significant amount of organic acids (malic acid, glycolic acid and succinie
acid) oceur during CO, fixation in Hatch and Slack’s cycle (11), (18), a
cycle typical for tropical, subtropical and succulent plants. In beech and
hornbeam, CO, fixation takes place in Calvin’s eycle, this fact accounting
for the larger amount of pentoses than hexoles present in these leaves. 1t
is known (24) that Calvin’s cycle is accomplished, under normal photosyn-
thesig conditions, by 13 molecules of various earbohydrates according to
the- following: proportion : 0.89, trioses, 7.69, tetroses, 30.8%, pentoses,
15.4%, hexoses and 15.4 9, heptoses. The larger amount of soluble pentoses
recorded in beech and hornbeam-leaves is also‘due to-the share taken by
these substances as Desoxy-D-ribose and D-ribose.in the composition of
DNA and RNA, as ribic alcohol in the composition of certain vitamins
(vitamin B,,) and the coenzymes of some dehydrogenases (diphosphopyri-
din-nucleotide and triphosphopyridin-nucleotide). Eventually, mention
should be made of xylose and arabinose the former contributing to the
formation of wooden parts in plants, and the latter to the genesis of gums
and mucilages in the vegetal organism (24). b BRET

1. Bvolution of the amount of soluble carbohydrates in control beech
and hornbeam leaves. Soluble carbohydrates (pentoses and hexoses) were
present in much lower amounts in beech and hornbeam leaves sampled
from the control area. During vegetation season they ranged between
0.02—-0.12 mg . cm~2 in beech leaves, i.e. 0.1 —0.2%, of the dry substance,
and between 0.008 —0.05 mg . em~2 in hornbeam leaves, i.e. 0.04 —0.099,
of the dry substance.

Figure 1 (A and B) presents the evolution of soluble pentoses and
hexoses in beech leaves (Fig. 1A) and hornbeam leaves (Fig. 1 B) during

N
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the vegetation period of 1991. The leaves were sampl g
. : : pled from an unpollu-
ted landscape (Baia de Aries, Alba county). The investigations ca,rrie% out
have revealed that the increase in soluble carbohydrates in the leaves of
the two sbpeclesl followed different patterns.
.~ In beech leaves, noteworthy was (Fig. 1A) the significant

. . 3 re
ea,rhohy.dl‘ateS when buds burst into leaves resulting fnai.nly fl‘g)m s&;ﬁ;;ﬁ
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Fig. 1. — Evolution of the amount of soluble carbohydrates in control trees du-

rix;g t.l%e ';iegetalion period of 1991. A — carbohydrates in beech leaves (Fagus
sylvatiea 1..) ly—— pe\nlos;:s, 2 —’hexoses; B — carbohydrates in-hornbeam lea-
ves (Carpinus beluius L.) 1 — pentoses, 2 — hexoses. |

(i.e. from the previous-year store of glucids fixed in the bark s ;

When hornbeam trees leafed out (Fig? 1B) this surplus inz?ixléi?igddri(()ioflso)i;

g}(icufr.. ]iﬁn fact, the amount of soluble glucids recorded in beech leaves in

i e first decade of May was about 2.2 —2.5 times larger than the one in

ornbeam leaves, and this difference remained between the two speci

all al_io,nghthfe végetation period. - L L2 e
In the first decade of June, when the growth peri ’ iar

came to an end, the amount of soluble carb%hydraj&s x?rgsosfeiﬂl’?; gggzggi

in beeIch 1.}lc’al';mvfé's and to increase in hornbeam leaves. -

n the first decade of July, a relatively signifi increase i
. ‘ : vely significant increase -
](;13; Wa]uFS‘.I“eC(_)I ded ; it was more obvious in beech (Fig. 1A) than inl%l(%ll’ﬁ-
in'sgi u(blleg ¢ ;r%)ohl)‘rl(li? ;;rst de(;atn;%e_of August was characterized by stability
Sol drates synthesis. This may have been due t -
gf;'z?(}l (‘r;gf(’fgllsl esgwh_as'fd;min}ilshed rainfall and high temperatures, %re‘fl(l)e
Ly SL al response to such stress-causing factors, i.e. more intens -
gﬁ’g’gg% :ﬁdolfoa;er §ho§OSyntl1esis brought about by',the closing of gtlaoinra?tsa

d ) )1 the day in order to control transpiration, or by scarce
%légglllyal% s1011, lea\(es and atmosphere. This pr%cess wés mo};e 3bvio?£tf111‘
e carbnh ess obvious in hornbeam. The maximum accumulation of solu-
ohydrates was reached in the first decade of September (in beech)’

and the first decade of October (in hornbeam). The beginning of leaf se-

negcence processes led to the translocation of soluble glucids in the bark
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and roots.
yet in hornbeam when leaves were sampled.

ble carbohydrates in beech and hornbeam

upon the amount of solu )
the landscape the leaves had been collected from.

two ecotypes could be delimi

to pollution. Their
tolerant beech ecotype (Fig. 2A, curves 1 and. 2) rev

ERENER T R MR XL

This process was clearly visible in beech, but it had not started

5. The offect of pollution upon the evolution of the amount of solu-
n leaves: The effects of ‘pollution’
ble carbohydrates were analysed according to

andscape lying close to the’ polluting SOUTCS,
ted : one tolerant and the other one sensitive

physiological responses were different. The pollution-
ealed a similar evolu-

In the highly polluted 1

2A 2B

035 |-
08
BE
S8 o1l
=
Lo B
o o
=iy
ol
oS
s
=
2 €onsk
v o<

0 0

y oML W NHD X X

Vegetational month of the year

of the amount of soluble carbohydrates .inith,e highly poliu-
A — carbohydrates in beech

rant ecotype ; 2 — hexoses in’

Fig. 2. — Evolution
ted landscape during the vegetation period of 1991,

leaves (Fagus sylvatica L.) 1 — pentoses in the tole
the tolerant ecotype; 3 — pentoses in the sensitive ecotype ; 4 — hexoses in the

sensitive ecotype. B — carbohydrates in hornbeam leaves (Carpinus betulus 1.)
1 — pentoses in the tolerant ecotype; 2 — hexoses in the tolerant ecotype; 3 -
pentoses in the sensitive ecotype ; 4 — hexoses in the sensitive ecotype.

tion of soluble carbohydrates to that in control, but its higher values were
reached only in the first decade of September. The pollution-tolerant horn-
beam ecotype (Fig. 2B curves 1 and 2) differed in the evolution of solu-
ble carbohydrates from beech leaves. The respective growth curves (Fig.
2B, eurves 1 and 2) were of a logistic nature, indicating a saturation in
soluble pentoses and hexoses starting with the first decade of August.
mowards the end of the vegetation period, the amount of soluble carbohy-
drates in hornbeam leaves dropped because of translocation, just like in
beech. The presence of this process unrecorded in the leaves of control
trees shows that air pollutants brought about early senescence.

5 Metabolical adaplation to industrial pollutien 117

Pollution-sensitive beech and hor '
. : ensitiy ech . a hornbeain ecotypes have reveale
dlﬁ.?ergnt gvolutlon of the amount of glucids in leavgs during the vaé gcaf
tation Penod’ of 1991. In the pollution-sensitive beech ec0t§pe (Figg2A
curves 3 and 4) the growth curves for the amount of soluble ca,l'boh\r(irateé
fqllowed a polynol}uc exponential pattern (1), (14), (20), (29) with a
ﬁmumba(icu?uiatlon in the first decade of August Thé decr’eaqe in Q(r)rllflb-
e carbohydrates recorded in September and Oétébe' : i
gony . , : r was mainly due to
pollution induced senescence and less to autumn trans i
1 indnoe 88 to a n translocation of s
(‘za,l‘boh} drates from 1eay§s to bark and roots (22), (25), (33), (35) Tolllltla}if
é?;gea,r‘ghi% E(E(l)lllém&ln—segmtwe be(ich ecotype has each winter less starch and
S in store than the control. Since this process goes on as 1
‘ : S Jeh § ong as -
};11?1'011 goe)s on, each spring the trees of the pollubtion—sensiti\'egeigtp(ﬂe
t]zlxge }e; wlf(:;yh slmalll amount of soluble glucids (below 0.01 mg Cm‘zj w%’lgﬂ
'y burst into leaves. They tried to make up for t  less intensi
N 8. They p for the less intensive pho-
;(1);2) 3}11%:%(1); Silt%f 1)16?‘10113 year (19), (26), (32) by accumulating laI;“O'er
L tim(;* 1a1:6 0G 1utle Ca.xbohygreites. In the first decade of July they wzre
8 larger than in control, and in the first decade of August 2.5
g;nes lm’vgor' tha.l} in control. We regard these excessive ingl}gases:dang
b 32(;(;? ;&féil(li; 1‘1(;0111 ;l&e us}lal pattern of soluble carbohydrates accumu-
§ a tendency of the glucidic metabolism t i 1 ;
e g bolism to adapt (19) to the stress
. ve?g the‘lea‘ves of the pollution-sensitive hornbeam ecotype (Fig. 2B
;1 ch) and -%), ‘Fllat seems to be more sensitive than beech, the in&"ea%é
0 B eoan{ount 91 soluble carbohydrates was bimodal. A first maximu;n
pei (\ (! .10() 1—00 [ mg . cm~? was reached in the first decade of July, while
]ale.,m,:)gl‘c , & 1110,\?3 a double peak in glucid accumulation (0.1 mg . cn’i'—z for
L AS(;p.‘sei?bde 1OiIf img : cm: for1 pentoses) was reached in the first decade
Sept ; s Interesting to note that the pattern of gluci
lation in hornbeam leaves duri P ey
ation i aves during the whole vegetation period of
similar to that in control beech leaves. This adapti e o
. ont ( aves. This adapting behaviour sugg
that this wooden species is a li it U
S len species 1s a little more sensitive to pollution th
e 5 . L . . aJn be :
?{?)du% thel ~Condl‘mon\'‘chm’actel"lzmg the Ampoi VaII)leV. Several autﬁg};};
1‘(3%;*5';),1;(-‘ :)),._(2‘2?, (gs), (26) consider that beech and hornbeam are not
oot gil ,\p]e'CIFm\ to 80,, but rather species with variable sensitivity. Oour
ODL g feﬁt‘l.(}\ e 00_1@1‘1116([ this opinion, providing aditional information
lera’nt - (i)ct{ t éat( within the populations of these two species there are to-
ypes (more resistant to pollution) and sensiti nes b I
sence of SO, and other polluting agents. ) ' SIC oo LO’ :Ehe i
of 80 : 0
hornb%he el\ ol}lt‘wn. oAf the annount of soluble carbohydrates in beech .and
o %31’1123\5?9()1[ ‘Lr?e.:‘[_upstream and downstream from the polluting
e. g the vegetation period of 1991 is given in Figures 3 1]
: : ) : v 991 18 ¢ s 3Aand B
%légcﬁA 1:&1}}1 14B These data suggest that under The mentio%ed conditions
e i a e(;'\ S}c} e’l(;;(i)el)ednlo_retremstaint to pollution than hernbeam; because in
, s downstream from the polluting source th [ I
\ _ 168, 405 ; 8 e amount of
sgillllﬂzilet'ealb()h}- dr at,e\.s a,c'cumulated_m the first chade of September was
i beecilmes lmge?r than in control trees (compare Fig. 1B with Tig. 4]3)‘
il ok (compare Fig. 1A with Fig. 4B) this increase in soluble ea?ﬁoh'v:
ates-was much lower (about 1.5 times). 4% siopbitin: U
N s e < 1 % g i 2 b - i s ar ."l
The fact. that beech proved to be tolerant to . pollution than:.horn-

bea i e 1 e
’Oam 18 probably due to several internal factors such as : leaf consist ney
BA)
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thickness of the epidermal cuticle, stomata distribution and their physio-
logy: (12),(27), (36). _ i

3. The effect of pollution upon the evolution of the amount of inso-
luble carbohydrates in beech and hornbeam leaves. Insoluble carbohydra-
tes (mainly polyoses or polysaccharides such as starch; amylopectin, poly-
fructosan, xylans, mannans and others) all storage substances (6), (9),
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Fig. 3. — Evolution ‘of the amount of soluble carbohydrates in the landscape up-
stream from the polluting source during tlie vegelation period of 1¢91y A — car-
bohydrates in beech leaves (Fagus sylvatica 1.,) 1 — penloses. 2 — hexoses: B —
carbohydrates in hornbeam leaves (Carpinus belulus 1..) 1 — pentoses, 2 — he-
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Fig. 4,—Evolution of the,amount of soluble carbohydrates in the landscape down-
stream from the polluting source duringthe vegetation period of 1991. A, — car-:~
bohydrates in beech leaves (Fagus sylvatica 1..) 1 — pentoses. 2 — hexoses ; B —.
earbohydrates in hornbeam! leaves (Carpinus betulus'1..) 1 “lpentoses, 2'— he-
o , ‘ { XOSes. | ( iy vids
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(16), (30) have been recorded in large amounts i mbe
1.5 times larger ip the former an% 412 %ﬁﬁes}n 12?52113 ?Edtﬁgmlgﬁg;,
Consequentl‘y, the interconnected dynamics of soluble and insoluble"caf
?ghégggst?; ;11111 Elilr?opgozet’sses of 1;(111ysi010gical or ecophysiological ada;pta,tioﬁ
stress- ing factors could be more variable, and thus more mallea-
ble in beecll_than in hornbeam. The much lower ,r rti S bl ea:
bohydrates in hornbeam, when stress-inducing 1;3,2%)81}; I%Illlgrtlb-glurgleig?b
may bring @bout a slowing down of adapting reactions as thge. in%(?lu} {Ié
ea,rbohydrate:S present in larger amounts need time for hydrol mitio ’
order to obtain soluble glucids able to be rapidly metabolized {ree
. Figure 5A and B presents the evolution of insoluble eérboh rdrates
in beech and hornbeam leaves sampled from control trees in the}-unpol;
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Fig. 5. — Ev i i

([u%‘in(; []ICL\?;}:;::)'Y(I) of tl}e 1amollmt ol insoluble carbohydrates in control tress

during gelation period of 1991. A — carbohydrates i 2s

b he etall — ' vdrates in beech leaves (Fagus

U L) pentoses, 2 — hexoses ; carbohydrates in hornbeam loavcs( (anr-
pinus betulus 1..) 1 — pentoses, 2 — hexoses

};1}11113:(1_1131‘1_(13031)9 on the Aries Valley. Tt can be seen that the evolution of
i lg ?Vcalg gf.ragl‘mon', \1‘;“} insignificant variations from one species to the
; similar in both species : the amount of insolubl .
per cm? of foliar surface increased almost ex ity a ga,rbollydl'ates
R is L ey g eate] drm st exponentially until the first de-
‘ : af d (more prono di :
than in beech) to x:alues close t i i Pl
_ ] v . se to these recorded in 1 i i
The diagrams in Fig. 5A and B sh ol able o s
. BA B s that the insolubl i
hornbeam leaves \\gre 05 tally ili P TR,
‘ S w almost totally solubilized and transl i
and roots until the end of the vegetati i ket
B et L 0f tho getation period. In beech leaves, it seems
b this $ y in October, a stage uni st S
This difference in behav iour)bet , D B e
y ween beech and hornbeam is first
accounted for by their ecological s withi o R e
! preferences within their o hytog
graphic area (31). According to W 2 TR
gaph! 31). ) g alter (34) hornbeam is a species
;H;fllsg 1ll‘EDs q(;lc(?l}gég‘lgzm_l Opt'llmun}c in moderately dry sites also charal(?te;ie;ocghg\t'
. ge in soil water, while beech Tequires moderately humid
Sites with scarce periods of water shortage. If the month of gef)lt)(gnllllljlé? ll(sl
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In the highly polluted landscape (Fig. 6A and B) the curves showing
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Fig. 6. — Evolution of the amount of insoluble carbohydrates in the highly pol-
luted landscape during the vegetation period of 1991. A — carbohydrates in
2 — he-

beech leaves (IFagus sylvatica 1..) 1 — pentoses in the tolerant ecolype;

xoses in the tolerant ecotype; 3 — pentoses in the sensitive ecotype; 4 — hexoses
in the sensitive ecotype. B — carbohydrates in beech leaves (Fagus sylvalica L.)
1 — pentoses in the tolerant ecotype; 9 _ hexoses in the tolerant ecotype; 3 —
‘ pentoses in the sensitive ecotype; 4 — hexoses in the sensitive ecotype.

rant beech ecotype and in the pollution-sensitive beech ecotype are simi-
lar. In beech leaves, both of the tolerant and the sensitive ecotypes, the
amounts of insoluble carbohydrates accumulated are much larger than in

er (about 1.3 —2.7 times in the sen-

control in the first decade of Septemb
sitive ecotype and 1.1 —1.2 times in the tolerant ecotype). This increase,

according to Kreeb (23), is a proof that beech grows resistant against SO,
aggression. But in hornbeam leaves, the amount of insoluble carbohydra-
tes accumulated in the first decade of September was smaller than in the
control. Krebs (23) thinks that this shows that hornbeam is more sensitive
to air pollution than beech, fact also confirmed by other researchers(6),
(8), (15), (26).

The changes recorded in the amounts of insoluble carbohydrates in

beech and hornbeam leaves from trees upstream and downstream from
the polluted source suggest that pollution is heavier downstream. Resis-
tance and physiological adaptation to pollution-induced stress both in
beech and hornbeam is well reflected by the accumulation of insoluble
carbohydrates in leaves in higher amounts than those in control (down-
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(6), (9), (16), lipids are bound to the structure of cell membranes and cell
organelles and thus less mobile. Tf they were used similarly to glucids this
would lead to the destruction of cell structures and to death. That is why
the evolution of the amount of lipids has often reflected the intensifica-
tion of senescence in leaves by the end of the vegetation period. Their
spectacular increase in the leaves of trees located close to the polluting
source, regardless of ecotype, or downstream from the polluting source

must be connected to lipophanerosis, a process characterizing senescence
and then cell death.

CONCLUSIONS

_Researches carried out during the vegetation period of 1991 concern-
ing carbohydrates and lipids dynamics in beech (Fagus sylvatica 1..) and
hornbeam (Carpinus betulus 1..) leaves from trees located in an unpollu-
ted landscape and in polluted ones have led to the following conclusions :

1. The amount of soluble carbohydrates in beech and hornbeam lea-
ves varied under the influence of pollution-induced stress, i.e. it increased
in more sensitive ecotypes or in the site downstream from the polluting
source, where pollution was heavier than upstream.

2. In pollution-tolerant beech and hornbeam ecotypes the change
in the amount of soluble carbohydrates was insignificant as compared to
control.

3. In sensitive beech and hornbeam ecotypes and in the site downg-

tream from the polluting source, autumn senescence affects leaves at least
2 —3 weeks earlier than in control.

4. The amount of insoluble carbohydrates present in the leaves of
the two species was larger than that in soluble carbohydrates and changed
almost similarly to that of soluble carbohydrates under the influence of
stress-inducing pollution.

5. The amount of total lipids in the leaves of the two species suf-
fered certain changes under the influence of air pollutants, but not to
the same extent as soluble and insoluble carbohydrates.

6. Of all the metabolites present in beech and hornbeam leaves, car-

bohydrates dynamies reveals most accurately the metabolic adaptation to
industrial pollution of these trees.
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INFLUENCE OF INOCULUM ON EXOPOLYSACCHARIDE
PRODUCTION BY SCHIZOPHYLLUM COMMUNE

I0ANA GOMOIU

T 5 : pLAE
he production of txopolysaccharides by Schizophyllum commune depends on the type,

ilendo?;:)tmaﬁi z}?:eoaflllclll(t)-luuum- The best inoculum was 10 ml from the first seed obtai-
e il f o 1e best. media was potato-dextrose. The large spherical pellets of
& 1 size produce the highest amounts of polysaccharides.

Q

3-B-glucanase and -B- 3 i
t,‘le.‘f ey 1,6 3. glucanase which could degrade polysaccharides are inhibi-
ed by glucose present in a culture liquid

: B-glucans are produced by different fungi: Awricularia auriculla-
jlm}_ae, Glavwepsv :qu'tfm*?n'zs, Len.tinus edodes, Monilia fructigena, Piricu-
(g’ Lg %ysz, 11; 0”2 010’008, _P?/th@_um aq(mthiacum, Sclerotium  glucanicum
Céph,a los,pori’u . )(,12)(,?1emommn diospyry (11) Acremonium persicinum (12),

T}le chemical composition and rheological properties of liguids
dgtermmgd the possibility to use them ingthe Foo}l) (emulsion(sn1 gglﬁig
agents), in the oil industry (drilling, enhanced oil recovery) paper %iﬁvishinb'
as blosurﬁactants, antitumor or antiviral agents. :
: Schizophyllan, a water soluble g-1,3-D glucan with singlé 3-1,6-
linked glucopyranose residues is produced, extracellular by white Tot
fungus Schizophyllum commune. : ) :

The present study was undertaken to establish the best inoculum

for the biosynthesis of schizophyllan (type i
. ey . S ; 2 u’ t t ‘ a
sibility of the fungus to degrade it. T " T Tos

MATERIAL AND METHODS

) The investigations were carried out on Schizophyllum co
isolated by wood, ar}d there is in Fungal Collection (;iof i/nstitutoe"z?]gglggg
&I?élcharest, Romania). In was maintained on potato-dextrose agar Zt

We used as inoculum both basidiospores and mycelium. In the first
case, S. conmune was grown 4 days on potato-dextrose agar in Petri
dishes at 25°C in darkness. Squares of mycelium (10 mm) behind the co-
lony border were cut and thrown out. Before the exposure to light colo-
nies were aerated for a few seconds by lifting the lids and Petri dishes
were placed upside down. After 2 —4 days incubation in continuous light
fruit. bodies were obtained. Basidiospores accumulated on the lids after
fl‘uctylﬁpamqn‘of the mycelium were harvested immediately or after 2
weeks in distilled water and counted at the haemocytometer.

Spore suspensions were inoculated into liquid medium (potato-
dextrose = medium 1 or medium 2 : KH,PO,lg, MgSO, . TH,O —05¢
yeast ex’gract 3 g, glucose 35 g, distilled water 1000 ml) in Erlenmeygf'
flasks (with 100 ml medium) to a density of approximative 1.6 . 107 spo-
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res/ml and 2 . 10° spores/ml, in a rotary shaker. Volumes of 5 ml, 10 ml,
15 ml, 20 ml from 2 and 4 days cultures were added as an inoculum to
750 ml Erlenmeyer flasks containing the same media. The flasks were
incubated as described above.

In the second case the colonies were grown in 50 mm Petri dishes
at 25°C as surface culture on cellophane membranes overlying malt agar
medium. The mycelium was scraped, homogenized and floated on liquid
media (medium 1 and medium 2) in a 750 ml Erlenmeyer flask in a rota-
tory shaker. After 2 days, volumes of 5 ml, 10 ml, 15 ml, 20 ml of this cul-
ture were added as inoculum to 750 ml Erlenmeyer flasks containing
100 ml of the same media. The flasks were incubated as described above.

Germination of spores was observed at light microscope.

Growth measurement. Biomass was appraaised by determining the
myecelial dry weight. Mycelium was separated from polysaccharide by
centrifugation at 17.500 g. The pellets were washed three times with dis-
tilled water and dried to a constant weight.

Isolation of polysaccharide. Both culture supernatant and washing
water of the peliets were precipitated by adding 2 volumes of ethanol and
were dried.

1,3-8-Glucanase and 1,6-B-Glucanase activities were assayed by in-
cubating 1 ml laminarin or pustulan (0.59%) in 0.07 M-sodium phosphate
buffer at pH 4.0 with 1 ml culture liquid at 55°C for 5 min (10).

 Polysaccharide content was measured by the difference between to-
tal carbohydrate contents (phenol-sulphuric acid procedure (4) and reduc-
ing sugars (copper reductometric method (8)).

RESULTS AND DISCUSSION

INFLUENCE OF INOCULUM PROVIDED BY BASIDIOSPORES ON POLYSACCHARIDE
' PRODUCTION

Influence of 1.6 . 107 spores/ml amount on polysaccharide produe-
tion and growth is shown in Tables 1 and 2. We supposed that age of ino-
culum could influence production of polysaccharide and we used for it

-1 ml, 5 ml, 10 ml, 15 ml, and 20 ml from the first seed by 2 days (Table

1) and 4 days old (Table 2). Although different volumes of inoculum

Table 1

Production of polysaccharide and biomass by different volumes of inocu-
lum from 2 days old cultures obtained from 1.6 - 107 spores/ml

Volume of Polysaccharide content (g/1) on Biomass (g%) on

inoculum -

111(()]cn]) medjum 1 medium 2 medium 1 | medium 2
1 3.0 1.1 0.02 0.10
5 6.2 7.6 0.08 0.20
10 8.3 10.7 0.29 0.40
15 7.0 8.3 0.10 0.36
20 7.0 7.8 0.09 0.31
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Table 2

2N H rQr ari . H H
Production of polysaccharide and biomass by different volumes of inoculum from
4 days old cultures obtained from 1.6 - 107 spores/ml

Polysaccharide content (g/1 i g9/

B o ] (g/1) on Biomass (g%) on
inoculum(ml) medium 1 medium 2 medium 1 medium 2

% :':)f 8.9 0.08 0.33

1 10.6 0.09 0.46

19 10.8 131 0.40 0.67

19 «‘}.7 1233 0.36 0.52

20 6.3 9..1 0.10 0.49

were used, the bgst was 10 ml both for 2 days and 4 days old cultures
(10.8 g/1, respectively 13.1 g/1). Production of polysacehziride was lower
when there were used 5 ml, 15 ml and 20 m! of inoculum and the lowest
when 1 ml of inoculum was used. Medium 2 was the best both for poh?—
saccharide production ‘and biomass. Using 4 days old inoculum we could
cut time for polysaccharide production with 2 days. |

_ Influence of 2 .10° spores/ml amount on polysaccharide produc-
tion and growth is shown in Table 3.

Table 3

Production of polysaccharides and biomass by different volumes of inoculum-4
days old obtained from 2 - 102 spores/ml

Polysaccharide content (g/1) or i 89
s o1 (g/1)on Biomass (g%) on
inoculum (ml) medium 1 medium 2 medium 1 medium 2

1 2.4 3.0 0.02 0.03

b} 3.6 3.8 0.02 0.03

1(3 ?.1 517 0.04 0.05

;:) 5.9 6.2 0.05 0.06

0 6.2 6.7 0.05 0.06

The best inoculum was 15 ml and the best medium was medium 2
It we compare the level of polysaccharides produced by both amounts of
inoculum we can see that a lower inoculum gives better results.

Nl}cx'oscoplcal studies indicated that in a medium with a hieh con-
centration of spores only some of them can germinate. We noticeﬁ’ unger-
minated spores attached on the surface of the germinated tubes So?ne—
times they were attached on the tip of germinate tubes and growth “became
impossible. Small amounts of extracellular polysacchari(tl,e could deter-
}nm? adhesmn of spores on the tip of germinate tubes or their ageregation,
These phenomena are lower when the amount of spores was lower.

Although approximately 759, were germinated and the size of pel-
lets was 1.0 —1.8 mm. The size of pellets growing from the first concen-
tration of inoculum was 1.5 —2.5 mm. The smallest pellets prévided b
breaking of hyphae in shake conditions look like flocks. ; i
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& ST BAr ¢! T f
In all these experiments we used spores 11a1\re§ted‘afte;1 21 weeks o
accumulating on thé lids of Pdetri ii}ishes angoﬁgle;ngll‘lﬁtig? g&ifgg‘rgﬁgé’
6 hours. When spores were used in the same ¢ enbIle soihil
i iatly * they appeared on the lids, germination sta,ltef a
lslll—lggdiiﬂis.a}%i} c%ela?y irll)ligermination can be attributed to tilerzplesence
of auto-inhibitors which had been identified to other fungi (l !} z P
We agree with Nguyen’s Hypothesis (9) : mtrmsu? I )tio;lb cm—
formed during sporulation and mgtabo}mally block tl}e gelgéngmo)m};uy
cess. The regulatory role of auto-inhibitors would hf“.e 8 takesl M
modulated and in time its effect is abolished and germination t T :

INFLUENCE OF INOCULUM PROVIDED BY HYPHAE

Influence of different volumes of inoculum obtained by growing of
hyphae 2 and 4 days in shake conditions on polysacclmr@g productpn
and growth is shown in Tables 4 and 5. The best volume of 111:)‘culun_a Wai
10 ml both from 2 days old culture and 4 days old culture. The highes

Table 4

Production of polysacéharidc and biomass by  different volumes of inoculum
2 days old cultures from hyphae

Polysaccharide content (g/1)on Biomass (g%) on

Volume of iy : ) 3
inoculum (ml) medium 1 medium 2 medium 1 medium 2

5.3 6.2 0.07 0.09

‘1) 8.7 12.3 0.35 Q.50

10 10.1 15.2 0.39 0.80

15 9.3 14.6 0.38 0.76

20 9.0 13.1 0.38 0.66

Table 5

Production of polysaccharide and biomass by different volumes of inoculum
4 days old cultures from hyphae

Polysaccharide content (g/1) on Biomass (g9%) on

Volume of ' .
inoculum (ml) medium 1 medium 2 medium 1 medium 2"

1 7.8 10.3 0.55 0.60

5 13.0 15.4 [0.63] 0'.82

10 16.1 19:2 0.71 1.,0

15 15.6 18.0 [0.69] 0.86

20 14.3 16.2 0.67 0.80

i i i7 is in the last
rsaccharide content was on medium 2. The size of pellets in
10);;% ?r;(;hg 1—1(5 mm. This size of pellets offered bigger surface with fungal
e In filamentous fungi growth takes place on apical area (2, 6, 14).
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Steady-state throry (15) assumes the continuous secretion at the
apex of an expansible mixture of wall polymers that is continously remo-
ved at the base of the extension zone as a rigid complex.

Wessels (15) suggests a continuous flow of wall polymers from the
inside to the outside of the wall in the ares where secreted proteins are
released in the wall. The special structure of cell wall at the growing hy-
phal tip suggests that the wall may be more porous to allow for secretion
of proteins through the wall. There are two possibilities for polysaccha-
ride to reach in culture : to pass through the porous wall or to assemble in
the proximity of the cell wall. Biochemical and electromicroscopical stu-
dies will confirm or infirm these suppositions.

During the growth S. commune uses glucose (
10 days glucose concentration in culture liquid was 8.03 mg ml-'. We
found low 1,3-B-glucanase and 1,6-B-glucanase activities (0.001 and
0.002 U ml-'). Rapp (11), working with Seclerotium glucanicum, obtained
the same results when he added an excess of glucose. It is clear that glu-
cose inhibits 1,3-8-glucanase and 1,6-£-glucanase.

35 g/l initial) and after

CONCLUSIONS

L: The best inoculum for production of exopolysaccharide by Schi-

zophyllum commune was from hyphae and the best medium was potato-
dextrose.

2. The large spherical pellets of size 3 —5 mm determined the hi-
ghest amounts of polysaccharide.

3. Glucose present in culture liquid inhibits 1,3-8-glucanase and
1,6-2-glucanase which could degrade polysaccharide.

REFERENCES

- Allen P. J., Encyclopedia of plant physiology, Springer Verlag, New York, 1976.
. Bartnicki-Garcia S., Lippman, Science, 1969, 165, 302 —304.
. Catley B. J., Fraser M. E., Carbohydrate Research, 1988, 183, 83 —88.
. Dubois M. et al., Anal. Chem., 1956, 28, 350 —356.
. Gomoiu I., Rev. Roum. Biol. — Biol. Végét., 1986, 34, 2, 137 —142.
. Gooday G. W. J. Gen. Microbiol, 1971, 67, 125 —133.
Macko V., The fungal spore morphogenelic conlrols, Eds. G. Turian and H. R. Iohl, Acade-
mic Press, New York, 1981.
8. Nelson N., J. Biol. Chem., 1944, 153, 375 —380.
9. Nguyen T. T. et al., Mycologya, 1987, 79, 3, 399 —404.
10. Rapp P., J. Gen. Microbiol. 1989, 135, 2847 —2858.
. Seviour R. J., Hensen K., FEMS Microbiology lelter, 1983, 343 —347.
12. Stasinopoulos S. J., Seviour R. J., Mycol. res., 1989, 92, 1, 55 —60.
13. Sutherland 1. W., Biolechnology of microbial exopolysaccharides, Cambridge studies in Bio-
technology, Ed. James Baddiley, N. 1. Carey, 1990.
14. Wessels J. G. H., Microbial cell wall synthesis and auwlolysis, Ed. C. Nombela, Llsevier,
Amsterdam, 1984.

. Wessels J. G. H., Tip growth in plant and fungal cells, Academic. Press, San Diego, 1990.

NI O O W N

Received January 16, 1993 Institule of Biological Sciences,

Bucharest, Splaiul Independéniei, 29%
Romania




NEW ASPECTS OF THE BIOLOGY OF THE
PERPARASITIC FUNGUS CONIOTHYRIUM MINITANS
Campbell

HY

TATIANA SESAN and T. BAICU

This paper presents the results on the influence of some culture media, of some initial
pH values of the PDA medium, and of some fungicides from various chemical groups
on the growth and sporulation of the hyperparasitic fungus Coniothyrium minitans,
new aspects having priority in plant protection literature in general, and in that on
mycological and of biological control of plant pathogens, in particular.

Among the 17 culture media tested, C. minitans grew and sporulated best on the medium
Sabouraud and Leonian, well on media Hansen and agarized soybean meal, followed in
decreasing order by the media : Conn-agar-variant B, malt-agar, malt extract-carrot,
carrot-agar, Czapek, Hotson; the most unfavourable to fungus growth and sporulation
were the media Bilai and the agarized water.

C. minilans proved the best growth and sporulation on the PDA acid medium (pH
4.0—6.0) up to neutral (pIT 7.0) and the poorest on a strongly alkaline medium
(pPH 9.0—13.0).

Out of 20 fungicides from various groups, 14 proved to be highly toxic, i.c. unselective
Lo €. minitans (Cuzin 15 SC, Tiuram 75 PU, Dithane M—45, Metozir, Mctoben 70 PU,
Fundazol 50 WP, Tecto 450 I'l, Tilt 250 EC, Baycor 25, Anvil 5 SC, FFademorf 200,
Falimortf, TAMN-SN—210, Quinolate 400), whercas 6 fungicides were slightly selective

(Turdacupral 50 PU, Captadin 50 PU, Sumilex 50 WP, Bayleton 5 WP, Ridomil plus
48 and Sandofan C).

Recently an inereased interest in the study of biological agents of
controlling the plant diseases has been noticed, among which a particular
place has Coniothyrivim minitans Campbell, a hyperparasitic fungus spe-
cific to sclerotial parasites, namely : Sclerotinia, Sclerotivm, Botrytis, ete.
(1), (7), (9), (10).

In this paper we bring some new
still not studied till now, of the “in v
rium minitans, as follows :

a) growth and sporulation on some culture media, not tested as

aspects to our previous results (8),
itro” biology of the fungus Coniothy-

yet;
b) growth and sporulation on the PDA medium with various ini-
tial pH values ;
¢) influence of some pesticides on the grow

fungus, and establishing selective and un
biologic control agent.

th and sporulation of the
selective compounds to this

MATERIAL AND METHOUS

The biological material used
obtained by us (8).

A number of 17 culture media were tested

these the PDA medium with 10 various initial pH v

4.0 and 13.0 (Table 2), aiming a determining the
this fungus for its mass rearing,

was a C. minitans isolate, previously

(Table 1), and among
alues, ranging between
culture parameters of
as well as the effect of 20 fungicides from
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Table 1
Growth of Coniothyrium minitans on different culture media
Diameter (cm) after :
i Sporulation
Culture medium - i1 asys | 25 daye
4 —
1 (cheek) * 8; (1)3 ;_,8 X
& 0:8 2.0 3.3 + 4+
i 0.8 2.1 3.0 +++4
H* 0.7 2.5 3.? -
0.7 2.4 2.5 =1
: 07 2.2 3.4 + 44
g* 0.8 2.8 3.9 —
0.7 2.7 3.7 44+
9* 0.8 2.3 3.6 4+ 4
]0* 0.8 3.0 4.5 o sl
1 0.9 2.4 3.8 4+ 4+
]2 0.9 2.4 3.7 + 444
1 0.8 2.4 4.4 + 44+ 4+
1t 0.7 2.0 3.7 +4+4++
° 0.7 2.2 2.8 444
1(73 0.8 3.3 4.1 +4+++
1 :

= heavy sporulation
+if}r—j—}— = high sporulation )
-+ -+ = moderate qurulatlon
-+ = low sporulation
— == 10, sporu]atimll ! T
Media: 1. water, agar (check); 2. Bllal;3.‘polato—(lexvt1‘9'sc-g\,i;.
e l.)DA)' 4, potato-carrot-agar; 5. Conn-agar-variant B;
((i Czap’ek .; 7. wheat (meal)-agar: 8. I'_Iansen ,9 ;oy])clafl
(fneal)-agar; 10. Hotson; 11. Leonian-agar; 1 "-m1a' =
agar; 13. malt extract carrol; 14. carrot-a{,al‘.u la,
oat(meal)-agar; 16. corn(meal)-agar; 17. Sabourauc
% = media unexperimented as yet

Table 2

Influence of pH values of PDA medium on
Coniothyrium minitans growth

Diameter (cm) after : spsraliiEn
pH 2 days l 11 days l 25 days

7.0 ++ ++
5 70 37 70 A
o 0.9 3.1 6.5 Ll
& 0.9 3.3 6.5 el
Z'g 0.9 3.2 6.0 +j:[
9.0 0.9 2.8 5.0 fit
1 i 3.2 5.0 el
}é'o 0.9 3.1 5.0 —ti
13.0 0.9 3.1 5.0

+ 4+ -+ = heavy sporulgtion
-+ -+-+ = high sporulation Y
-+ -+ = moderate sporulation
-+ = low sporulation
— = no sporulation
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various chemical groups (Table 3), which could interfere with the possible
utilizations of C. minitans, with a view to setting up their selectivity,

The methods previously described (5), (8) were used to study the
influence of culture media and of their initia] PH values on the growth and
Sporulation of the test-fungus, while for revealing the selectivity of fun-
gicides the method of their inclusion in the PDA nutritive medium was
used, in Petri dishes, on which disks 0.7 em in diameter and 12 days old
of the test-fungus were placed, these being further kept in an incubator
at 20 —22°C (2), (3), (4).

The influence of culture media and of the initial pH values of the
PDA medium were scored by the diameter of the colony of test-fungus,
measured at various time elapses, until the whole medium surface was
covered by the fungus growth, and also by the microscopical analysis of
sporulation (8).

The action of fungicides on the test-fungus was established by mea-
suring the diameter of the fungus colonies at the time when in check
Petri dishes (without fungicide) the culture had covered the whole sur-
face, and it was estimated by calculation of the inhibition percentage of
its growth, and also by caleulating the regression line ; interpretation was
made by using the scale previously developed (3).

For some fungicides additional determinations have been made
(table 4), with various doses, to set the C 50 (the efficient concentration)
and EC 95, calculated with a TBM —PC —1 computer. Interpretation of
results was made through the previously developed methodology (2), (4).
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Fig. 1. — Influence of solid feulture media on Coniothyrium minitans growth,
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RESULTS AND DISCUSSION

a) GROWTH AND SPORULATION OF C. MINITANS ON 'VARIOUS CULTURE MEDIA

In tables 1 and 2 it could be seen that C. minitans grew very well
on Sabouraud and Leonian media, well on Hansen and soybean meal
media, followed by the media (Conn-agar-variant B, malt-agar, malt
extract-carrot, carrot-agar, Czapek and Hotson. The poorest growth was
noted on Bilai medium and agarized water. ARG

These results confirm those obtained for the media previously used :
Sabouraud, PDA, malt-agar, malt extract-carrot and carrot-agar (8).

Tor the 6 newly-introduced media, their influence on the growth
and sporulation of the hyperparasite fungus was established ; thus, the
most favourable were : Leonian, followed by Hansen, Conn-agar-variant
B, Hotson, whereas more unfavourable proved to be Bilai and the agari-
zed water, on which both fungus growth and sporulation were poor.

These results agree with those obtained by Iaku bova and
Chaban (6), when culturing on liquid Leonian, PDA and potato ex-
tract media, as well as those reviewed by W hippsand Gerlagh

(10).

b) GROWTIT AND SPORULATION OF €. MINITANS ON PDA MEDIUM WITH
VARIOUS pH INITIAL VALUES

Among the pH values of the PDA medium, the most favourable for
C. minitans growth and sporulation proved to be those with a slightly
acid reaction (pH 4.0 —6.0) up to neutral (pH 7 .0), as it results from
Table 2 and Figure 2.

B

w

r{cm) after 10 days

|

celony average diamete

Tig. 2. — Influence of pi

values of PDA medium on

Coniothyrium minitans
growth. :
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As the pH effect on the growth and sporulation of this fungus has
not been studied as yet (10), these results represent the first contributions
on a world-wide scale.

¢) INFLUENCE OF SOME PESTICIDES ON THE GROWTIL AND SPORULATION
OF (. MINITANS

Mmables 3 and 5 show a high sensitivity of the hyperparasite fungus
0. minitans to the fungicides tested, at the usual concentration.

According to the selectivity scale, all products inducing an inhibi-
tion superior to 809, are considered highly toxic and, consequently, unse-

Table 3

Toxicity of some fungicides against
Coniothyrium minitans

3 st o

Product (Aoncc;/ltlahon of inhi/i))ilion Selectivity
Turdacupral 50 PU 0.50 69.71 Low selective
Cuzin 15 SG 1.00 100.00 Unselective
Captadin 50 PU 0.25 77.95 Low selective
Sumilex 50 WP 0.05 76.48 Low selective
Tiuram 75 PU 0.30 100.00 Unselective
Dithane M—45 0.20 100.00 Unselective
Metozir 0.40 100.00 Unselective
Metoben 70 PU 0.10 100.00 Unselective
Fundazol 50 WP 0.10 100.00 Unselective
Tecto 450 F1 0.10 100.00 Unselective
Bayleton 5 WP 0.10 69.86 Low selective
Tilt 250 EC 0.10 100.00 Unselective
Baycor 25 0.05 82.65 Unselective
Anvil 5 SC 0.05 100.00 Unselective
Quinolate 400 0.175 92.91 Unselective
Fademorf 200 0.15 80.74 Unselective
Falimorf 0.30 87.80 Unselective
TIAMN-SN—210 0.25 100.00 Unselective
Ridomil plus 48 0.25 71.62 Low selective
Sandofan G 0.25 69.12 Low selective
Check * — 0

Table 4

Toxicity of some fungicides against Sclerolinia scleroliorum

e . EC 50 EC 90 Correlation

ProdiC, galligtion «of regression mg/l a.i. mg/l a.i. coefficient
Metoben 70 PU ¥y =6.36 4 2.38 x 0.26 1.29 0.99
Metozir y=4.89 +1.95 x 1.12 7.76 0.98
Fundazol 50 WP y=6.21 4 2.40 x 0.31 1.50 0.97
Dithane M—45 y=3.24 +2.11 x 6.75 40.26 0.98
Tecto 450 ¥l y=7.20 4 2.69 x 0.15 0.61 0.97
JAMN-SN—210 x= 4,57 +2.21 x 1455 8.56 0.99
Tilt 250 EC ¥y =7.35+ 2.27 x 0.09 0.48 0,99
Falimorf y=4.96 +2.33 x 1.03 5.21 0.99
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Table 5
Toxicity of some Tungicides against Coniothyrium minilans

-_—

) s . U EC 50 EC 90 Correlation

Product Equation of regdression mg/l ai. mg/l a.i. coefficient

- ' —
Metoben 70 PU Yy =1.85-+2.30 x 23.09 118.84 0.99
Metozir Y =1.34 12,46 x 30.60 141.92 0.99
Fundazol 50 wp Yy=2.32+220x 16.34 90.50 0.99
Cuzin 15 S( Y=1.47 4+ 2:23 x 37.52 202.89 0.97
Tecto 450 Fl Y =2.56 4 2.28 x 11.57 60.31 0.99
Tilt 250 EC Y =3.37 +-2.16 x 5.62 32.07 0.98
TAMN-SN— 210 Yy=1.69 42.28 x 27.80 144.69 0.99
Anvil 5 S Y =106.23 42,45 x 0.31 1.46 0.97

lective. In this category are enclosed : Cuzin 15 S(, Tiuram 75 PU, Dit-
hane M —45, Metozir, Metoben 70 PU, Fundazol 50 WP, Tecto 450 F1,
Tilt 250 EC, Baycor 25, Anvi] 4 SC, Fademorf 200, Falimorf, TAMN-sX.
210 and Quinolate 400.

In the category of toxic compounds (slightly selective), the com-
pounds inducing a 63 —809, inhibition are included. Here are compri-
sed all other products : Turdacupral 50 PU, Captadin 50 PU, Sumilex
50 WP, Bayleton 5 WP, Ridomil plus 48 and Sandofan Cx

Table 4 presents the data on toxicity of products to Sclerotinia scle-
rotiorum (Lib.) de Bary. The most toxic products to this fungus were ;
Tilt 250 EC, Tecto 450 F1, Fundazol 50 WP and Metoben 70 PU. Other-
wise, the other products too, having an BQ 50 of about 1 mg/l, can be con-
sidered as very active.

The fungus (. minitans, which can be used as a biological control
means against 9. sclerotiorum, is affected mainly by the products Anvil
5 SC and Tilt 250 EC; however, ¢. manitans is generally moreresistant to
Anvil 5 S, Comparatively to the pathogen g, sclerotiorum.

Table ¢

Se]ectivil.y index (SI) of some Tungicides and the ratio of using

concentration (UC) and efficient
concentration (EC) 95 for Sclerotinia selerotiorum (S.s.) and

Coniothyrium minjans (C.m.)

EC 50 | EC 50 EC 95 EC 95 Ratio Ratio

Product mga.i/lmgaif| gy |UCmg
S.s. C.m,

a.i./1 | M8 a.iflmga.i.jl UC/EC 95|UC/EC 95
o S.s. C.m, S.s. C.m,

Metoben 70 PU 0.26 23.09 | 88.80| 700 1.29 118.84 542.0 5.89
Metozir 1.12 30.60 | 27.32] 1600 7.76 141.92 206.0 11.27
Fundazol 50 wp 0.31 16.34 | 52.37| 500 1.50 90.50 333.0 5.52
Tecto 450 F] 0.15 11.57 | 77.13] 459 0.61 60.30 737.7 7.46
Tilt 250 EC 0.09 5.62 | 62.44| 250 0.48 32.07 520.8 2.79
IAMN-SN-— 210 1.55 27.80 | 17.93 1250 8.56 144.69 146.0 8.64

The selectivity index for some fungicides is rather
tiorum being much more sensitive tq Anvil 5 SC. If the r
usual rate and the BEC 95 ig calculated, this has v
11.27 for €. minitans. That means that g field ap

high, 8. sclero-
atio between the
alues between .52 and
plication with these fun-
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i iderably , rcelium
gicides to control S. sclerotiorum will considerably affect the my
nd spores of (. minitans. : e R
and 3‘1/)\?}11;@1 gxacr’ni;gng data on fungicide selectivity, ongecz;n }i%(:fl\tooet-
none of the compounds tested can be recommended‘_t_o1 . 1%2*1110‘ P (?uld
her with the hyperparasitic fungus. Therefore, funglf}( etio% )
be performed before or after the hyperparasite applicat L —
- An alternative solution could be seed dressing with i\lfo N e, ks
Fundazol 50 WP, Tiuram 75 P}}I, Q%inolaif‘ceC él(;(il,dTi(;lctz& : Zoil ajround o
i ) v, at the seed surfa )
50 WP, which act locally, a : o e
seed (spermosphere), while the potential C. minita ‘eatme |
%%e(}h&}é%gl%;p destz*,oy sclerotia in the soil, or by sprayings onto the
plants\/.’»’hen consulting and commentinglthg ulpdat(zd iitefra;tcli(l;sotéirg lO'f.uoI?lz;;
: i v and its potential for biological con rol of s ’ I
pi béoi(;%) Cz(l)?lghllf(’lbe%(})la;t this paper b;?ings. contributions replltes?éltlr;g_
(20, on,' lé riorities, particularly those referring to the new cultur fn11n-
g‘%ﬂt%_%\fjéb ‘3()) the pH, values, and establishing th(? selecmvﬁ;y of some ft
o‘iICidG:S‘ to ’this benetficial fungus '1;91’ %)'1?]111;5 %)elf;sggl?:lfhe oA A
° S le specifications reg o .
As a result, we made sp ! s e
g i 0 ‘aud, Leonian, Hansen, soy ean meal 0
Cul?ltufixlrl(l)(:}'fb{es r;)}i({)uxlr;ﬁle,s (4.0 -7 .,0), the.se conditions being ableb‘g(()) if)l-
m;’,}z m;ss culture of C. minitans, with a view of.develolzmgtﬁ,oriz\i\lzic fulil iy
a l' se action spectrum includes the sclerotial plan pathe R el
i ?Ob con%equénce of the lack of selectivity of the fungici l? . a:tive
oai f}:BGa mi?z‘:@'tans, one reaches the conclusion of a praciil(:,ca},ll & 7 }?;tlza L
an;:Ll%;ed dressing with some fungicides specific to contro r, 60\\ Sy ch 8,
follstl 0<<il)le,t)applica,tion of the biological treatment wit o m i
?(I)l (desltﬁ'opy Ls‘clel'otia occurring in the soil biological supply, or for seas
applicaju]lonsi.qe it is considered necessary to extend research, hlav%n;gfg:
obLéc(t?ilYeL t,o find unpolluting alternatives within the technologies
an 3 o o,
integrgmted control of agricultural crops.
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NEW OR RARE HOST-PLANTS FOR ROMANIAN
 AUSFILAGINALES

' G. NEGREAN

A nuniber of 7 sinuls species and 67 “matrix nova’’ are presented.for Romania.

The investigations on Ustilaginales have riot been' our' special tar-
get. Notwithstanding, during 30 years of fieldwork throughout Romania,
there were gathered numerous herbarium-samples from this important
group of fungi. On the ground of most recent bibliographical synthesis
on fungi from Romania (1) and of our files from the Mycologic Herbarium
of the Institute of Biology in Bucharest, we choose for publication the
following records.

- The list comprises 7 species new for Romania and 67 “matrix nova?”,
The number of host-plants is 95 and that of the combinations fungus-
host iy 104. There are also listed some combinations, rarely reported
from  Romania. From among the records we mention the species M elano-
taentum adovae (Bref.) S. Ito, an extremely rare fungus, found by us near
the site from which it was first reported by C. Petrescu (2). Of the host-
-plants we stress especially the genus Polyschemone, endemic in Romania
(Rodna Mountains), which has been established for the first time as a
host for a smuts-fungus. Many hosts are endemites with a quite restricted
area of distribution like Dianthus barbatus compactis, D. henteri, D.
nardiformis, Hieracium pojoritense, Silene nutans dubia ete.

The list presents the hosts in alphabetical order. The counties are
abbreviated as usual, they being given from N to 8, in a counter clock-
wise manner, :

The entire material is inventoried and deposited in the mycologic
collection of the Institute of Biological Sciences of Bucharest (B U C M).

‘Acknowledgement. We express our gratitude to the biologists St. Roman, N. Roman and
E. Docea who have kindly put at our disposal plants infested by smuts, and to Mr. O. Constan-
tinescu who has identified some fungus samples. :

Achillea millefolium L. subsp. millefolium : ENTYLOMA ACHIL-
LEAE Magnus — HE : Cristurul Secuiese, Fantana Sirati, 46°15'48"'N,
25°02'48"E, alt. 480 m, 18 X 1991, GN (BUCM 123.242)..

Adoza moschatellina L.: MELANOTAENIUM ADOXAE (Bref.)
S. Ito — BT : Rediu, in silva Rediu, 47°32'09'N,.27°14'05"'E, alt. 130 m,
25 V 1989, GN (BUCM 115.337), id. 47°31'47"'N, 27°14'22"'E, alt. 125 m,
1 VI 1990, GN (BUCM 118.232).. Published in Romania at first by
C. Petrescu in 1923 (2) also at same zone (‘‘Valea Toanei”). Herbarium
material to be wanted. In our material the sori to'be found in stolons,
very rare in the rhizomes. .

Agropyron brandzae Pantu & Solacolu subsp. ciliatum (G. Gring.)
Dihoru & Negrean : Tillelia coniroversa Kihn — All the 14 specimens
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140 G. Negrean 2
from BUCM belong to this subspecies, also T. Sivulescu’s ‘Agropyron
brandzae’,

Agrostis stolonifera L.: TILLETIA SPHAEROCOCCA (Wallr.)
Fisch. v. Waldh.-S4f - Scirigoara Noui, 47°35' .. N, 22°14'. . E, alt.
135 m, 23 VI 1977, GN (BUCM 53.268).

 Alopecurus arundinaceus Poiret : USTILAGO STRIIFORMIS
(Westend.) Niessl — 18 - Carlig, Valea Cacaina,47°13'13"'N, 27°33'03"'E,
alt. 60 m, 24 v 1969, GN (BUCM).

Anemone ranunculoides 1. - UROCYSTIS ANEMONES (Pers. :
Pers.) Winter — On this host the smuth is much more rare than in A.
nemorosa. GER : Malul Spart, 28 TV 1974, GN (BUCM 22017) ; Célugi-
reni, 44°11°05"'N, 25°59°15"K, alt. 50 m, 8 V 1982, GN (BUCM 70164).
PH : Brazi, in silva Bidarlan, 44°50'38"'N 26°02°06"'E, alt. 120 m, 28 TV
1985, GN (BUCM 87384). NT' : Viisoara, in vallis Agarcia, 46°55'03"'N,
26°17'47"'R, alt. 365 m, 5V 1986, GN (BUCM 97703). ;

Arabis sagittata (Bertol.) DC. : US TILAGO THLASPEOS (G. Beck)
Lagerh. — HD Petroseni, Montes Piatra Legului, 45°27'48"'N, 23°23'00" 'R

5). BZ : Piclele, 15°19'32"'N,

alt. 1100 m, 14 VII 1983, GN (BUCM 77405)
2642231, alt. 250 m, 9 VII 1987, GN (BUCM 104056). ‘Matris novar

for Romania.

Arenaria biflora L.: MICROBOTRYU M VIOLACEUM (Pers.:
Pers.) Deml & Oberwinkler — BV : Montes Fagiras, Gildgescu,
45°36'55"'N, 24°46'55"'E, alt. 2000 m, 24 VII 1987, GN (BUCM). “Matrix
nova?,

Arenaria  serpyllifolia T..: USTILAGO DURIAEANA Maire —
M1 : Copicioasa, 10 VI 1960, leg. S. & N. Roman, det. GN (BUCM
81.699).

Arnica montana L. : ENTYLOMA ARNI CALE Ell. & Ev. — SV
Montes Cdliman, Vatra-Dornei, Valea Negres tilor, 47°20°00"'N, 25°20'43"'E
alt. 920 m, 7 VI 1987, GN (BUCM 103.580).

Arum maculatum .. : MELANOTAENIUM ARI (Cooke) Lagerh.
— U8 : Biile Herculane, Cheile Pecinigca, 10 V 1976, GN (BUCM 56.122)
In the absence of rhizomes and of Spots on leaves,

rate A. maculatum from A. orieniale. M
orientale (55 specimens in BUCM).

Bilderdykia aubertii (Louis Henry) Moldenke (cult.): USTILAGO
ANOMALA J. Kunze ex Winter — Bucuresti, Parcul Carol 1, 44°24'35"'N,
26°05°50"'H, alt. 82 m, 26 X 1990 and 5 X 1991, GN (BUCM). “Matrix
nova’ for Romania.

Bromus inermis Lieysser : USTILAGO S TRIIFORMIS (W estend.)
Niessl — SV : Zamostea Paraul Putred, 47°51'20"N, 26°12'33"'E, alt.
311 m, GN (BUCM 109395).

Bromus riparius Rehm : UROCYSTIS BROMI (Lavrov) Zundel —
CT : Basarabi, 17V 1974, leg. GN, det. O. Constantinescu (BUCM 41456).
“Matrix nova” for Romania.

Bromus  squarrosus L.: USTILAGO BULLA TA Berk.— 0T -
Hagieni, 7 VI 1967, leg. GN, det. O. Constantinescu (BUCM 40741).

Carex brevicollis DC.: SCHIZONEILLA M HLANOGRAMMA (DC.)

Schroter — Not to be recorded from Moldavia, GL : Garboavele, 11 VI
1978, GN (BUCM 51893).

it is difficult to sepa-
uch frequent is the smuth on 4.
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; i ‘lvanica (Schur) Egorova — AN-
, epr Link subsp. transsilvanica ( i
HRACOIDIL CARYOPHVLLEAR Kugk. — SI T
lﬁgntes Buiana, Poiana g‘gbgém;ziu}?e, 421?3(’)?; %7’3, fef; & 6’5" Culine Brebu:
N (BUCM 83056) ; Negresti-Oas, M 76.720).
3717;2}2{)5?&(};3%2'27”]3, alt, 640 m, 3 VI 1983, GN (BUCM 76.720)
) }
: o . e : DEA
AE Kukk. — MM : Montes Rodnei, in cacu e
iiffﬁﬁ%?@fug%e”m, alt. 2100 m, 4 IX 1974, GN (BUCM 41.618). Ney
{ s
0 ia 1 / ) s.) Bref.
i riona Asso: ANTHRACOIDEA 9‘*5719?1{8(1(52527)' N
or ‘-wP:idurea e Y 1982},\(}?‘3(?(%%)[@ ()‘?Ma,tri"( n'ova”. SCHI-
o ’ 7 ”" r 5 24 vV 1987 N TV ). ¢ i e 030/3011N
28°27'47"'E, alt. 25 m, 7 ool Sy MH - Svinita, 44 ;
NII (Morini) Liro R~ i e i
ZQ,NE,LJ?,% fg(i? 2979 ((,h (BUCM 67997) ; Portile de \Ir‘;féé ‘b;?%txg
282c£ri)i()e2 16 VI 1981, GN (BUCM 59418). 11924 %‘Wﬁ%’m 82010). O 1T +
bl °40’01"'E, alt. 66 m, 31 V W N, det.
o N VT 1974, GN (BUCM 41613); Bgsa}jabl,\1711;771697éﬁGtﬁUCM
Medgidia, tinescu (BUCM 42388) ; Canaraua I!etﬂ-u;) 20 e e
Mt et 97 V 1081, GN (BUCM ot (BUGH 103344), id.
L b, 95 m, 24 VG%Q%ICE% (EIO LD
' 2 N 59276). 4 :
| 981, GN (BUCM 59 TCM 67946).
BION ?;%lg)glgielatel L ¥H : Svinifa, 18 V 1979, GN (BUCM 67946)
“Matrci'x noxlzs;’mf%‘ EREIXT&TDERACOIDE 4 ST B{ gCLUSA (Korn.) Bref.
arew e GN (BUCM).
i - in silva Branceni, 24 VI 1980, i 3'hed.
TIZ’(;M'IZGSIMgerica Gay; AN T%%A%Oé?ggcﬁ%%%?ﬁ%} A(,HRosgtti),
. 1 N ) - L3
N ot B Y 14 VIII 1978, GN (BUCM 67940).
5304 NG 2'...E, alt.
“Matrix nova” for Romania. ; o ANTHRACOLDEA
e in subsp. liparocarpos : A - 2t
1 CaIT g’w (ll?()ag; O)OC%II')(ZE G‘;alud_lnglzlbs quII():anii NOI:OH)%1’{;‘0%071%8661\)&101,”
15%21111’56”1\1’ 2604'1,40”13’ g e 1OtlvI ldgsg’ch(;zm(tjlgla vmelanogm-mma
, jchelit Host : while 1 gathere / 13 Dietel
trom i} Tonalil o TOL]%PloSPI?Igl L TRERL ua s )David,
from IS : Valea Lu ) Il 124.362).
i7§ffielrs% ,0§}7¥28’12"E, alt. 110 m, 23 V 1992, GN (BUCM )
' i a’’ for Romania. j DC.
“Mmézrrel;vmontana L.: SCHIZONELLA MEL%V%G}%%% lé% (11313?_
Schroter — BY ¢ Bman, Dealul Lompos 38 ¥ 2 Wo 07 0 5ak7s). R -
S(t}f‘lnca, Tohanilor, 4 V and 18 VI 1979, Gl\‘f‘_(BUp 5 AR
in silva Comana, 1 VI 1080, GN (BUCM). “M Al E Vanky — SV :
il Carex pilosa Li.: AN THBAGOIIZ)E4 lll)ILOlStA462 nf't 4}{7111980,
Solca, Valea Trei Tazuri, 47°43'317"'N, 25°51'14"'E, alt. )
’ ] =
3 M 67987). New for Romania. B : q.
b (%Ugm praecow Schreber: AN THRACO(JD%A,,\YAI;?%;}%{% gxlt.
d lgannfeldt — MH : Gura Motrului, 44°32 :31VL1 Sae G . (B oM
Sy NEV 1983, GN (BUCM 78204) ; Butoiest, P ) e <
74207}, TL': Grech, ‘Montis’ Tujuiatu, 45°11'52", !
7 7 5 . ? et
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300:m, 7 VI 1989; GN (BUCM 112.242). GR : Vadul Lat, 5 VI 1977, GN
(BUCM 50599). “Matrix nova’ for Romania. SCHIZONELLA MEILA-
NOGRAMMA — Mentioned only from Ostrov, I also add TR o Draga-
nesti-Vlasea, 10 VII 1980, GN (BUCM 56406). CT : Canaraua Fetii,
30 V 1981, GN (BUCM 59324),

Carex rostrata Stokes : ANTHRACOID];‘A INCLUSA Bref, —
SV : Dorna Depresion, Rosu, 47°21'04"'N, 25°18'30"'R, alt. 810 m, 22 VIIT
1980, GN (BUCM). New for Romania,. -
3 Carex rupestris All.: AN THRACOIDEA RUPESTRIS Kukk., —
VL : Montes Cozia, 27 VI 1975, GN (BUCM 55.377). New for Romania.

Carex vesicaria 1,.: ANTHRACOIDEA . SUBIN CLUSA — SN :
Urziceni, 47°44'34"'N, 22°23'01"E, alt. 117 m, 31 V 1983, GN (BUCM
76625).

Cichorium intybus L. : ENTYLOMA CICHORII Wrobl. — Tt was
not mentioned in the southern Romania, — LF : Balta N eagri, 44°41'05"'N,
26°18'40”R, alt. 75 m, 21 V 1982, GN (BUCM 70328). BZ - Buziu, in
silva. Frasin, 45°26'10"'N, 26°48'40"'R, alt. 85 m, 10 VII 1987, GN
(BUCM 104.087)

Oolchicum biebersieinii Rouy : UROCYS TIS COLCHICI ( Schlecht.)
Rabenh. — to the only known locality, I add 07 - Dealul Allah-Bair,
16 V 1974, GN (BUCM 41289) and silva Hagieni, 7 IV 1977, GN (BUCM
48.676).

CUCUBALUS BACCIFER 1..: MICROBOTRYUM VIOLA-
CEUM (Pers. : Pers.) G. Deml & Oberw. — M8 : Gara Sovata, 46°34'55"'N,
25°03°06"'E, alt. 440 m, 6 VIII 1979, GN (BUCM 543%61). “Matrix nova®
for Romania. “

Dianthus armeria 1,. subsp. armeriastrum (Woltner) Velen. : SOROS-
PORIUM: SAPONARIAE Rud. — VI, . Tomsani, 26 VII 1961, leg. N.
Roman, det. GN (BUCM 58705) ; Bunesti, 20 VI 1961, leg. N. Roman,
det. GN (BUCM 58706). “Matrix nova”,

Dianthus barbatus 1. subsp. compactus (Kit.) Heuffel : M1CRO-
BOTRYUM VIOLACEUM — SV - Lucina, 47°38'47"'N, 25°11'28"' R,
alt. 1205 m, 14 VII'1986, GN (BUCM 99323) ; Vatra-Dornei, Montes Rune,
47°21'35"'N, 25°20'06"'E, alt. 1060 m, 14 VIII 1992, GN (BUCM 124721).
“Matrix nova’,

Dianthus deltoides L.: SOROSPOR] UM SAPONARIAE Rud. —
SV : Marginea, in vallis Taslovi, 47°46'52"'N, 25°50'46""E, alt. 465 m,
27 VI 1989, GN (BUCM 113592). MICROBOTRY U M VIOLACEUM —
SV : Marginea, in the same place with Sorosporium (BUCM 113.593) ;
Zamostea, 47°48'52"'N,, 26°11'30"'E, alt. 475 m, 15 VI 1988, GN (BUCM).

Dianthus henteri Heutfel ex Griseb. & Schenk : SOROSPORIUM
SAPONARIAE Rud. — GJ : Piatra, Closani, 45°06'00"'N y 22°46'31"'R,
alt. 1160 m, 10 VI 1983, GN (BUCM 76868) and 11 VII 1984, GN (BUCM
84072). VL » Defileul Oltului, inter vallis Puturoasa et vallis Lotrigorul,
29 VI 1975, GN (BUCM 42737). “Matrix nova, MICROBOTRYUM
VIOLACEUM — VL : Montes Cozia, Sirul de Pietre, 45°20'26"'N, 24°
22'04"E, alt. 1500 m, 2 VIII 1987, GN (BUCM). “Matrix nova’.

Dianthus membranacews Borbés : SOROSPORIUM SAPONARIAE
Rud. — 18 - Voinesti, in vallis Slavnicul, 47°04'16"'N y 27°23'51"R, alt.
235 m, 27 V 1989, GN (BUCM 113.186). “Matrix nova’.

P
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Dianthus nardiformis Janka: MT CI?',OB O’T?Ygé%]gy 1t. 200 m,

_ I, : Micin, ‘Montes’ Cheia, ABPL6'01"N, 28°10'38"H,
gl IN (BUCM). ,,Matrix nova”. - ' : RO BO-
18 D‘Dlgb?ﬁ“(;; p(st‘ramts Waldst, & Kit. subsp. pelraeus : %50%'55"N1
RYUM - VIOLACEUM — OX : Muntele  Arjana, bl
Tl.?%?{inp alt. 1400 m, 28 VII 1984, GN (BUCM 843941)0;80 e
2'2 4 \i) é’(’: Domogled 44°52'36" N, 22°26'20"'E, alt. j 45°,05'36”N’
lanie, N OT11 ]%U(‘M SISl ”),) GJ : Montes Piatra Mica Gloga',niv,I el
LAt s gl 10D A AL L N
A e B 71 2°46’16"' K, alt. 12 ) SR

Mare Closani, 45°06'07"'N, 22°46'16"'E, ; M 84128).
Mm%l\(ljlgz%?lf;) i:l. alt. 1430 m, 13 VII 1934, (1}? (l%Ul(?IIC’%% B (’;T‘RY UM
i ’1)' Lt}ms,pontederae Kerner .\‘ubSP;PO:Lt?de" ("67'0 4?3’()8"N 22°21'22"' R,
it 1.“% U.T/[ — SM »Urziceni, Gridina (v,al%ma * 5 Sl f’ol‘ Romania.
i 13 X 1987, GN (BUCM 80277). “Matrix O i MICRO:
" 1%)()1'(:?1%11“3 Aponte(fle’rave subsp. !I’i!li‘l"btezf ”r"ff’jyi(fmsl?;&oiu, ih‘iboiasa,
BOTRYM VIOLACEUM — VL': Montes Cozia, e M 104575).
fo‘;l()R}érji IOIJK("),ZJS%(AJLI]{‘J alt. 780 m, 3 VIII 1987, GN (BUCM 104575)
_5()“ /5 ’/iT, 24 : Ay € .

fus T ‘ i VIOLACEUM
“J\'Iam;j}al;(t)’;ig 'gpi,cuh',foh'us S(ﬂ]mr.: Jéll C‘.Roﬁggﬁg,,%‘H%L‘ggn"-E, alt.
=l s Postivarul, Muchia e R o Vi
_01?)‘ ’ %Iﬁo%tffl 19§9, GN (BUCM 114884). ‘1\11?1131011\3 (;11‘;;)“} RYUM VIO-
o S L S“m%' Wlwbiliifeﬁi also add: BN : Tiha{
T m only from two localities, I also alt. 600 m, 1 X
ﬁ%l%]:{lgﬂ{ leegﬁﬁ Strambei, 47°13'26"'N, GelEere DL ingralt
1587,. (}N,(BUCM 100307). ; ReichenD.)
Dianthus superbus subsp. g s t( e
BOTRYUM VIOLACBUM — BV : Montes igiray,
45°37'317N, 24°38'39"/H, alt. 2160 m, 23 V ;
“Matrix nova’. = , Y APONARIAE —
Matlll)\' thus tenwifolius Schur : SOROSPOF { Uﬂé@\?é‘f’i’ii’)). MICRO-
OBy Ul VIOLACHUM — SV :  Benia, e
B Y ? oq R (i At 020 m () = ’ ’
: 7°38/44"'N, 26°15'25"E, alt. 1020 m, 15 VL L9¢ 5°47'41"E
Sa588) I Locul-Rogh, Mortes S,“h“"rdél%)Mgff Ottt siontes. Pistra
60 m, 24 VI 1986, GN (BUCM 98807). GJ : Closani, II 1984, GN
alt. 1160,m, 24 VI 198 ! °4B'45"'E, alt. 1100 m, 11 V )

Y ] - 9, ’36“N‘ 22 45 45 b i’ o ’ 1 O, '16”E alt.
o 1%1%%%14)%51\1%&% Piatra Mare Closani, 45°06 I Gt i
(lgg)om 11 VII 1984 and 18 VII 1985, GN (BUCH LS.

e taria ischaemum (Schreber) Muhl. : USTI] a6 N, 281014 E,
EDZSgc@h(ﬁ'zein ) Peck — TL : Montes Pricopan, 45°14'3 et
A . 92 TX 1989 GN (BUOM W
' Hehinochloa oryzoides (Ard.) Fritech: USTILAGO LRIONO-
i Iqjibnk) Korn, — OL : Oéscioare_le’, .44 09 G
R 983, GN (BUCM 80734). “Mafrix nova e v
¥ m’E‘l;mus farctus (Viv.) Runemark ex Melderis :

Pawl. : MICRO-
Piatra (‘;Lpr?l.
(BUCM 104328),

TES (Schlecht.) Fr. — CT : Cetatea Histria, VIII 1987,leg. N. Roman,
DI ; ;

1 bb)
' M 105093). ‘‘Matrix nova’’. . i
T nglci;ggla uliginosa (1..) Opiz: EN TYLOMA MAGNUSII (Ule)

2 . 4 8 9
] | ‘ ]1 ’ ’ 15
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GN (BUCM 72820), id. 1987, 1988, 1991 ; Bogdinesti, Dealul
16 VII 1948, leg. C, Burduja, det. & comm. GN (BUCM 73457).

Gagea minima (L.) Ker. — Gawl.: USTILAGO ORNITHOGALI
(Schmidt & Kunze) Magnus — B : in silva Dudu, 2V 1976, leg. GN, det.
O. Constantinescu (BUCM 55384), “Matrix nova’,

Gagea arvensis (Pers.) Dumort. : USTILAGO ORNI THOGALI —
B :in silva Béneasa, 44°31'01"'N, 26°05'54"'R, alt. 91 m, 27 I11 1988, GN
(BUCM 108267).

Glyceria nemoralis (Uechtr.) Uechtr. & Kérnicke : USTILAGO FI-
LIFORMIS ( Schrank) Rostrup — A6 - Podul Dambovigei, in vallis
Cheia, 21 X 1981, GN (BUCM 68047). PH : Montes Ciucag, in vallis Berii,
15 VII 1982, GN (BUCM)

Hieractum argillacewm Jordan : ENTYLOMA HIERACII H. &
P, 8ydiiex: Cif. i gV» Montes Ciliman, Dornisoara, 7 IX 1982, GN
(BUCM). PH : Cheile Doftanei, 14 VI 1980, GN (BUCM 56225). “Matrix
nova’,

Hieracium murorum 1. - ENTYLOMA HIERACII — SV : Po-
leni-Solca, 4 VII 1980, GN (BUCM). HR : Biile Tuynad, 10 VI 1985, GN
(BUCM).

Hieracium pojoritense Woloszezak : ENTYLOMA HIERACII —
NP Bicaz-Chei, Cheile Sugdului, 46°49'36"'N, 25°51°21"'1, alt. 750 m,
25 VI 1986, GN (BUCM 98860). “Matrix nova’’.

Hieracium rotundatum Kit, ex Schultes : KNTYLOMA HIERA OII

— S¥is Vatra-Dornei, Dealul N egru, 11 VIII 1980, GN (BUCM 56622).

Juncus minutulus Albert & J ahandiez : ENTORRHIZ A ASCHE R-
SONIANA (Magnus) Lagerh. — M - Borsa, 3 IX 1974, GN (BUCM
57874). SV : Clit, ‘Pe Tolocutd’, 2 IX 1980, GN (BUCM 57233); Solca,
La Trei Iazuri, 4 VII 1980, GN (BUCM 56294) ; Montes Ciliman, Dorni-
$oara, Canton Strunior, 23 VIII 1980, GN (BUCM 56899). “Matrix nova'’.

Leymus racemosus (Lam.) Tzvelev subsp. sabulosus (Bieb.) Tzvelev :
USTILAGO . HY PODITES . mentioned only in 3 seaside place ; the
aterial is missing, I also found it in 7L : Caraorman, 45°03'26"'N s
29°22'55"'R, alt. 6 m, 3 X 1980 and 20 V 1988, GN (BUCM 57437 &
108382).

Luzula alpinopilosa (Chaix) Breistr. subsp. obscura Frohner : US7T1-
LAGO SPADICEA (Liro) Vinky — HD : Montes Retezat, Tiul N egru,
45°21'32"'N, 22°49'55"'E, alt. 2000 m, 26 VIII 1985, GN (BUCM). New
for Romania,

Luzula pilosa (L.) Willd. : U8 TILAGO LUZULAE Sacc. — mentio-
ned only in one Place, I gathered it from 15 localities, in the mountains H
Obcina Mare, Suhard, Bargiu, Céaliman, Gurghiu and Stanigoarei (BUCM).

Minwartia recurva (All.) Schinz & Thell. : MT CROBOTRYUM VI-
OLACEUM — PH : Montes Bucegi, Jepii Mici, 4 VII 1906, leg. I. Pro-
dan, det. & comm. GN (BUCM 93872). It is also mentioned in the Bucegi
Mountains, but the herbarium material is missing,

IV[oehringia muscosa Li. : SOROSPORIUM SAPONARIAE — GJ -
Motru Sec, Vallis Lupsa, 45°03 '30"'N, 22°47'46"'R, alt. 400 m, 17 VII 1985,

Moisa,

)

GN (BUCM 89381), vallis Motru Sec, 18 VI 1987, GN (BUCM 103679) ;
Closani, Vallis Calu, 45°04'04"'N, 22° 48’58"' K, alt. 500 m, 30 VI1 1986, GN

7
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3 onp I EN N 0AR14"'H alt. 425 m,
(BUCM 100348) ; Cheile’ Motrului, 45°06'50"'N, 22748 !

. i1 :
3, GN (BUCM76907). Matiip LOVA = o nary FERGU-
8 Vlﬂl’fglii;t%hsy(ggwa Hotfm. punsp, (;;J ?atﬁzﬁtff BTuIilg, inter Schltu&
e ; Xk \ e) Plowr. — < « rix nova’
ST el & B e ot (HOCH.
aho : a

3 : "UM VIOLA-
= R(?Tr[l:ﬁ)rsl:)?(;n aquaticum (1..) Moench :6 ‘% II fﬁ?g%?&agglw 54392).
l' 2 4 . &3 g 1 (4 A
AT | : Sovata-Bii, Lacus Ursu, ] Iale] Nanov
%?IU%h—nlgﬁeét?,o“zg V 1977, GN (BUOMS o 8 2t @ﬁé&sggg?m. VT
9. N, 26216 . 1, alt. 70 m, ' GN M 57360). IF :
39059 i .L\, 26 19 ) % ox I\i 1980 GN (BUG g
Bui 1 Pahomie, 25 12 Yy 3 X 1982, GN
Montes Buila, Schitul Pahomie 25°58’32" 1, alt. 106 m, Sey
2 S s A i 44°H6 04''N ) : ,7 s R Gla;dlstea;,
in silva B‘ufte%m;%ad 4 VI 1989, GN (BUCM 1152.23%})\.I ?‘BUCM 19193
(BU?LIO%OSO)GC’ 09'55"E, alt. 50 m, 30 V 1982, G}
4471840 Ny 26" 09 99 &ty
“Matrix nova’ for I_{omam‘(g . ENTY
Oenanthe bana}n_ca EI;U (z) fa%lh Nou, 47°
— 8SM : highway Liva C—{W ”Géb'?)- GR : Iepul‘(_fS, E
148\%’ 19‘;3{) 1?53 f (G}l}\TI U?lgt.v O‘ Constantinescu (BUCM 56275
22 OFahed 1) )

‘ Jindb. fil. : UROCYSTIS
novag wialis Li. subsp. silvicola (Guss.) H. Lgig%%"ﬁl N, 259", . 8,
20 t.fr‘wwi) dw’. & Khan — TR : Nanov, ilva Malu-Spart, 28 IV
O T 1070, GN (BUCM 57858). G - 1n silva
alt. 70 m, Tk L aiova. ottt (TheaL)
1972l (BUCM)I' ';’WM??J?F?E{OSC ex Poiret) Pursh (:bp‘. l}(lzt@i”olé%": (Negu-
O O TGONATI Moess & Ulbrich — 07 - Hegn.
Desk ) xieoin iy 44°04'55"N, 27°4448"'E, alt. 130 m,
1(%%6&%34&204) Ne{v for Romanif;\, Zﬁlld (I}% (;E’YST IS POLYGONA 1(1)1
; ol iflorum (Li.) Al : GN, lecturer O.
Polygonatum 'r'nul.t’bf_ allis Beusnita 8 V 1976, . M
\ ' ¥ N 5 . 6 GN (BUC
— (S : Montes Aninel, 1n v . CArsia Beusnitei, 6 VI 1976, S
e M 46890) Carslav S 44°45'01"'N,
Constantinescu (%ggra, MoldO\,’& Nou#t, Cornetul ggﬁz(il;lu‘ti\{atl‘ix o
o'l alt. 600 m, 11V 1989, GN (BUCM 1 :
21°43'00"E, alt. '

: YGO-
or ia. ; Druce: UROCYSTIS POL
- R%ﬂ?y@onamm odoratum (Miller) 1‘11328, GN (BUCM 51644). ‘‘Ma-

e ; 10V
V. — 01T :in silva Seid-Orman, , | :
kg MICROBOTRYUM VIOLA

trix nova’’ for R,omafni&._ i hott : ¢ :
ri Polyschemone nivalis (lglt-i) S‘Z 2000 m, sine datum, leg. P'Ah‘];-
RO ne 9 -(BUOM 94700)’ 1n cacumine 1e

LS 1S R. Maire.
/. OEA/A—ZVTHES Rr! 2
L()ﬂ[ 4;50”42”N, 230141441L’ ?12.
5 3 Neib‘ ovulu
ti, Lunca ) J“Matrix,

: tes
EUM — MM : Mon .
glegi (ante 1900), comm. & det. Gl2\I260 m, 22 VIIL 1987, GN (BUCM

o ’ ’ 24:038'17”E a:!t. BUOM 104.882)'
S‘ﬂ;gg)%cﬁng’tum Piotrosalui, 23 VIIL 1987, GN (
10 y

i ik : 'LOMA FICARIAE A.
“Matrix nova’ (genus . acris : ENTYLOMA | °46'37"'E,
Ranm%baljlbdsllgicrrrflbs——LBJs_\lfl ?SI’I)_‘iha.—BéJrgﬁ,ulm 47°13'48"'N, 24°46°37
Tischer v.

m aile T 1, ad cacu-
. HR : Biile Tugnad, 2 : .
alt. 450 m, 28 IX 1987, GN (BUCM 106029) e T ioss) oN

Jiae °0R'H3"'N 25053’01” Ev . |y D200 24°45’39"" K
e ﬁeggglﬁléﬁ%l%s -5§ighi’$oara, Dealul Stmm;)JG 1&2‘;&;\3’ A5°0 4'03"N,,
(BUC M8 BUCM 1923401). GJ : Clogani,

X 1991, GN (
alt, 500 m, 19

L d 3, ] ) ( Ch[ 52265) 9 l)“‘es
?
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Bucegi, Cheile Ursilor, 45°23'56"'N;, 25°26'30"' K, alt. 1600 m, 1 X 1982, GN
(BUCM 72130). N7 - Leghin, 16 VIII 1981, GN (BUCM 63280). SV .
Mon-tes-:Suh:m‘d, Rune, 47°21°09"'N, 25°21°06"'K, alt.. 880 m, 6 IX 1983
GN (BUCM 78634) 5 Poieni-Solea, 47°41'43"'N, 25°51'30"'1, alt. 500 m;
10 IX 1982, GN (BUCM 73173).. “Matrix nova’ for Romania. EN7Y.
LOMA MICROSPORU M (Unger) Schroter — SV - Clit, 47°44748"'N,
25°51'25""B; alt..455 m, 29 VII] 1982, GN (BUCM 72837), Dealul Ederii,
26 VIII 1983, GN (BUCM 78291). UROCYSTIS RANUNCULI (Lib.)
Moesz — HR : Biile Tusnad, ad Cacumine Cetatii, 46°08'53"'N, 25°53701 "
B, alt. 1030.m, 8 VI 1985, GN (BUCM 88667). I ] : Petrogeni, 45°25'25"' N ;
23°22'10"'R, alt.-610. m, 10 VIII 1988, GN (BUCM 109753).
Ranunculus acrig subsp. strigulosus (Schur) Hyl. (= R. stevenii auct.
rom.): ENTYLOMA FJI CARIAE — SN . Carei, in fossg castellii,
AT°41°01"N, 22°18'05"" |, alt, 129 m, 31 V1983, GN (BUCM 76598) ef
2X 1978, GN (BUCM 75017). P - Busteni, 45°24'44"'N, 25°32'06''R, alt.
900 m, 7 X 1984, GN (BUCM $6074) s Cocordigtii Mislii, 11 IX 1979, GN
(BUCM 58788). SV . Falticeni, Dumbrava, Minunati, 13 VIIT 1981, GN
(BUCM 63147) ; Clit, in silva Cdrbunirie, 47°44'28"'N, 25°50'36"'K, alt,
440 m, 26 VIII 1982, GN (BUCM 72815). EN TYLOMA MICROSPO-
RUM — 8V Filticeni, in silva, ‘In Poduri’, 47°26'16"'N, 26°21'04"'R, alt.
390m, 14 VIIT 1981, GN (BUCM 83057) ; Solca, 47°41'00"' N, 25°50"40"' 13,
alt. 550 m, 10 IX 1982, GN (BUCM 73142) ; Clit, 47°45'05"'N | 25°51'33"',
alt. 435 m, 24 VIII 1983, GN (BUCM 78235).

Ranunculus binatus Kit, - BENTYLOMA EICARIAR — SV, @lit,
rivulum. Maha,, 47°44*53"'N, 26°51'34"'13, alt. 433 m, 9 IX 1991, GN
(BUCM). “Matrix nova’’,

Ranunculus bulbosus 1. s. l.: ENTYLOMA MI CROSPORUM —
A B : Zlatna, Valea lui Lal, 16 V 1947, leg. T. Bunea, det. GN (BUCM
69056),

Ranunculus constantinopolitanus (DC.) D'Urv. : ENTYLOMA FJ-
CARIAE — GR. »Cranguri, 44°11'30"'N, 25°59°08"' R, alt. 55 m, 8 V 1982,
GN (BUCM). ‘“Matrix nova’,

Ranunoulus ficaria 1.. subsp. bulbifer Lawalrée : UROCYSTIS FI-
CARIAE (Liro) * Moess — NT : Piatra-N camyg, Dealul Cernegura,
46°35'14"'N, 26°21'38"R, alt. 400 m, 1V 1986, GN (BUCM). ¢'T : Dobro.
mir, in silva, Satma, 44°02°09"'N, 27°48'50" E, alt. 110 m, 12 v 1992;
GN (BUCM 124207.) “Matrix nova, .

Ranunculus flammula 1, subsp. flammula : UROCYSTIS RANUN-
CULI —.8V : Montes Suhard, Runcu, 47°21'09” N, 25°21°06"'R, alt.
880 m, 6 IX 1983, GN (BUCM 78638).. “Matrix nova.

Banunculus nemorosus DC. subsp. nemorosus - ENTYLOMA MI-

OROSPORUM — PH : Montes Ciucas, Creast Ziganu, 14 VII 1982,

GN (BUCM 71506). DB : Montes Bucegi, Cheile Ursilor, 1 X 1982, GN
(BUCM 72140). HD - Montes Piule — Piatra, lorgovan, Poiana, Funduri,
12 VIIT 1982, GN (BUCM 72404).

Ranunculus pseudomontanus Schur : UROCYSTIS RANUNCULI
— HD : Montes Piule — Piatra Torgovan, 31 VII 1974, GN (BUCM
57847). “Matrix nova,

Sesleria rigida Heuftel ex Reichenb. subsyp. rigida : TILLETIA
SESLERIAE Juel — AG Dragoslavele, Montes Vartoapele (Piatra

Y

L T
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! 81, GN
Dragoslavelor), 45°21740"'N, 25°12'30"'E, alt. 1400 m, 5 VII 1981,
ragos : : 25°] Pu
JCM 1). New for Romania. o AT
ke 6725114)7"1 ;chm?ca- (Gruner) Walters : US TILAG_({ ’ﬁ%%ijl Loor. G
S(q)/’l;‘?I,elVI(;ﬁ/laia 44°16'28"'N, 28°37'18"'E, alt'tzt'mi;oVIII el
pa ey Srii, C. A. Rosetti, 14 V ,
' 1 121325). TL : Delta lzuna.‘ : -
Eﬁgg\& 67949)') ioide B ,1§m> sz’i‘;?éi}?(;mes ; MIC’R()BOTRI% L(f)llié
) euroides L. subsp. buplew T
N *jfg}?f’[]g}ljﬁﬂgjl( Turda, 28 VI 1910_,}&3‘. A Bogza;; d;*;. I(}}IL19§32,- S
3)41(()612/) (‘;l' - Istria, 44°33'20"'N, 28°41'55"'13, alt. 18 m, 2
0 . U . » y

. : ' M —HR :
(BUC%z'lfigb};)e%l,ffeza:fi S06 : MlCR(Z{%OClR%’}Hgﬁ[{llﬂogﬁélgg Lok
Biile-Tusnad, Ciucas Lake, 46°08'45"'N, 25°5 ,al

“Matrix nova’'.

5, GN (BUCM 92208). : . :
198),6’110%(2 pseudotlites Besser ex Rel(’h?(r)ﬂ;}l iy soie
MH : Portile de Fier, Viaductul Scarpiet, 1 4 R (
T1L : Danube Delta, in silva Caraorman, 23 4

2 : ich) Zapal. - ROBOTRYUM
“Mamg':b\'leg(e) \n%:nans 1. subsp. dubia (Herbich) Zapal. : MI1C et

. Sav seu (sub
- Izvoare, 28 VI 1951, T. Sidvulescu (su
"IOLACEUM — PH : Izvoare, 19 ok
1IOLAGrev GN (BUCM 41029). “Matrix nov QTRYUM St ol
ot Jusilla Waldst. & Kit. : MIOROBO YU VIODAGRTH
M Jklslde%fo];lte%‘/l%odnei, Fundul Divezilor, 21 'V 987,
— 5 ] : R

2 . mnaa '(‘. : : . . L G
e V?;mf'ﬁ;quonﬁw” SOROSPORIVI  SAPONARIAL - (7,
Ve \fi, in Vallis Tes d ‘Gaura T, g
inti Jallis Tesna, a el BT
AR s o VIL 1084, GN (BUCM). MH : Biile Herculane,
47", alt.

%, 44°53'11"'N, 22°25'43"E, alt. 550 m,
R L dj’aggllv([}e&ﬁsl;&’ﬁ %1013986, GN (BUCM 1.“21%51%? (IS%?%\;
S 1984’°(§h'£7"w 92°25'32" K, alt. 480 m, 20 VII 1?(%}35W oS
gfglllgimz‘l%;@grl“ nova MIORO;‘%O fﬁzlt“l[%o‘ rlr?LQs VII 1981, GN
/ 5 : % o ’ 1IN _Jo ’ 12 D) ; ) ” B
Gty PT S omiss é%)z};: 1%313171, 45°10°007'N, 24°20°50" a$, 1HR0m,
.(BUrCM)'987I GN (BUCM 104461). “Matmxngva R e s
O iite L 1| SOPOSPORIUM 8 | LAt R
_ btellf“,iar ;% 5976 matrix leg. & det GN, f}lngus comx/n.lgm, i il
Cheile Nerei, 5 V] oM 46839). OT : in silva Saru, 26 IV 9 ’(BUOM
ConstantmesCE (?Uo-u% comm. GN, det. O. CO?St?JEt},n?MQ%o:S:jr30~E
1eg.§n dev G unbd(; Jos, in silva Cartojani, 44°26'35 ,?4,. -ll{oma.nia.
40350). G Lo GN (BUCM 70994). *Matrix nova’ for ] omanis.
sl 190 £ 0 e 1982}3 . USTILAGO WILLIAMSII (anhths)g Hie
o e 1491297 'N, 28°45/00"E, alt. 50 m, 22 V 1985,
1~ 0Ly S Tl e : h-
(BUCK: o2 s é\ﬁfﬂﬁ 3101:;) tirsa : USTILAGO HYP()I)FITEB; O(S;g[ll
)shmpa wz}g; . Paclele, 45°19'25”'N, 26°42'31"1, alt. 277 m,
echt.) BT gl ~ ‘0 rix nova’'’. DO TN ’
1987, GN (BUCM if;c?tj?w){vvflztst. & Kit. : EN"YL()IMA”ASLER(ZﬂlgIllr\qugI
S,I/'mphf?/t’l? n gﬂontes Rodnei, vallis Mgurii, 47°35°02"N, 2;1 31101954;
St 7I11 1987, GN (BUCM 104936). BV : Predeal, 2} :
?lt. 15271(;:;?(1‘7% GN (B7UCM 83379). “Matrix nova’’.
eg. 1u. 2%) ;

TILAGO MAJOR —
A { (BUCM 59420).
BUCM 71179).

— ¢, 3937
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‘ Symphytum tuberosum 1. subsp. nodosum (Schur) So6: ENTY-
LOMA SEROTINUM — HD : Almagul Mic de Munte, 5 V 1946, leg. T.
Bunea, det. GN (BUCM 69807). MS : Sovata-Bii, 28 VII 1979, GN

(BUCM 57899). MH. : Gara Gura Motrului, 44°34'27"'N 23°25'55"'R, alt.
106 m, 17 V 1983, GN (BUCM 76549). All indications with §. tuberosum,
are referring, for Romania, to the subspecies nodosum
Thalictrum minus 1. subsp. pubescens (Schleicher ex DC.) Rouy
& Foue. : UROCYSTIS SOROSPOROIDES Korn, ex Fischer v. Waldh,
— T'L : Delta Danubii, in silva Letea, 45°19'28"'N, 29°31'00"”E, alt. 2,5 m,
19 VI1982, GN (BUCM 71067) ; Hasmacul Mare, 29V 1979, GN (BUCM
53826). “Matrix nova”,
- Tragus racemosus (L.) Al.: USTILAGO TRAGI-RACEMOSI
Zogg (= U. tragica Vanky ; Sphacelotheca tragi Sivul.
The smuts are known only from the ‘locus classicus’
find to OT : Medgidia, 15 X 1974, GN (BUCM 41740) ; Topalu, Valea
Mare, 44°33'27"'N, 28°02'50"E, alt. 50 m, 3 VII 1985, GN (BUCM 89242).
Viola ambigua Waldst. & Kit. - UROCYSTIS VIOLAE (Sow.)
Rischer v. Waldh. — IS : Valea Lupului, Reservatio Valea lui David
47°11'52"'N, 27°28’05"E, alt. 120 m, 24 V 1992, GN (BUCM 124420).
“Matrix nova.
Viola kitaibeliana Schultes: UROCYSTIS KMETIANA Magnus
~— DdJ : Ciupercenii Vechi, Arceru, 14 VI 1979, GN (BUCM 53966). CT .
Albesti, in silva Hagieni, 43°48'12"N, 28°28'20"'E, alt. 14 m,14V 1992,
GN (BUCM 124254). “Matrix nova’’ for Romania,.

Viola hymeltia. Boiss. & Heldr. : UROCYSTIS KMETIANA —
DJ : Cernele, 18 V 1977, GN (BUCM). “Matrix nova’.

(Murfatlar). I
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