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EFFECTS OF ZINC AND CADMIUM ON THE CELL
STRUCTURE OF THE GREEN ALGA MONORAPHIDIUM
CONTORTUM (THURET IN BREB.)
KOMARKOVA-LEGNEROVA

NICOLAE DRAGOS, VERONICA CRACIUN

Exponential cultures of Monoraphidium were exposed to Zn and Cd ions (6 mg.17Y)
in an appropriate growth medium. Relatively few cell structures were alfected
after 48h : the nucleus, cytoplasmic vacuoles and mitochondria. The two metals,
singly or together, have similar effects on M. contortum cells. These cffects arc
mainly the extension of vacuolar electron-dense inclusions and the occurrence
of intranuclear ones. No changes could be noticed in chloroplasts, pyrenoids and
dictyosomes, as compared to control. Changes were interpreted as the result of
cell detoxifying process. Relatively small pyrenoids, of an inner type, not inva-
ginated by thylakoids, occur within the chloroplast of the control. They are
devoid of starch sheath and do not have a specific location.

The passive uptake of ions has been proved by many studies to play
a leading role in the accumulation of heavy metals by algal cells (7). The

- mechanism is quick and is mostly due to the binding of metal ions to cell

walls and other internal cellular structures. This binding is reversible, at
least in the first stage, so that the cations can be desorbed in solutions with
chelates (such as EDTA, for instance). ;

The toxicity of heavy metals is proportional to their intracellular

concentration. Over detoxification limit some irreversible changes occur,
“that end with the death of cells.

i Electron microscopy can describe two types of changes occurring at
an ultrastructural level. The changes caused by the peculiar affinity of each
cellular structure toward heavy metals or by the mechanism of cellular
detoxification belong to the first type, while the second could include those
changes which express the gradual destroying of cellular structures.

Studies in the first line of research brought about the obgervation
of granular electron-dense inclusions in different types of eukaryotic cells.

They contain a large inactivated and non-diffusible quantity of metal.

Studies on the effects of heavy metals on the ultrastructure in eukary-
otic algae are relatively few.

MATERIALS AND METHODS

Unialgal cultures of Monoraphidium contortum (Thuret in Bréb.)
Komarkova-Legnerové (strain Mco 3, obtained from the algal collection of
the Biological Research Centre) were used for experiments. The cultures
“were grown in medium 11 (37), at room temperature (20—25°C) in a fluo-
rescent light (9,500 Ix).
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4 NICOLAE DRAGOS, VERONICA CRACIUN 2

During exponential growth, the algal suspensions ‘were concentrated
and washed by centrifugation and resuspended in a fresh medium chelate
free. Heavy metals (as nitrates) were added from stock weakly acid solu-
tions : 6 mg.1-! Zn, 6 mg.l- Cd and 3 mg.l-! Zn - 3 mg.l-! Cd. After a
48 h exposure to metals, samples of algal suspensions were collected and
prepared for electron microscopy. ’

The cells were fixed in 4 %, glutaraldehyde for 2 h at 4°C and in 2 9%
osmic acid for 1 h. This was followed by dehydration in a successive acetone
series and embedment in Vestopal W. Both unstained and stained sections
with uranyl acetate and lead citrate were examined in a TESLA BS;—{)OQ
electron microscope at 80 kV, in the Electron Microscopy Laboratory of
the University of Cluj-Napoca.

RESULTS AND DISCUSSION

The cellular wall is made up of two layers differing electronomicro-
scopically (Fig. 5). The inner layer, with a microfibrillar structure, is thick-
er and, perhaps, of a cellulosic nature. The outer layer is trilaminate (two
electron-dense bands separated by an electron-transparent one). A similar
structure can be found in species of the genera : Chlorella, Scenedesmus,
Coelastrum, Pediastrum, Ankistrodesmus and Kirchneriella (1, 4, 10, 18, 22,
20, 26, 29). The sporopollenin nature of the trilaminate layer has been shown
in Chlorella fusca var. vacuolata (1).

The single chloroplast (Kigs. 1, 2, 4) is parietal and with a characte-
ristic lamellar structure. The plastid lamellae are usually made up‘of 2—6
thylakoids stacked together. Intraplastidial starch granules can be noted.
Relatively small pyrenoids, of an inner type not invaginated by thylakoids,
occur in a varying number within the chloroplast. They are devoid of starch
sheath and do not have a specific location. Sometimes, a pyrenoid may be
derived by plastid lamellae.

Legnerova (1969) does not record the presence of the pyrenoid in the
Species diagnosis. It is difficult to observe pyrenoids in the optic microscope
because they lack their starch sheath.

The nucleus has a median position, without seemingly differing from
the nuclei of other green algae of the same group (Kig. 1).

Relatively few mitochondria and dictyosomes as well as several
vacuoles also occur in the cytoplasm (Figs. 1—4). These vacuoles are fre-
quently electron-transparent or contain granular electron-dense inclusions
of a varying size and shape. These inclusions have been identified as poly-
phosphates (5, 26).

The 48 h exposure of M. contortum cells to metals modifies few cellular
structures. It is also worth noting that the two metals cause similar ultra-
structural changes. ,

Zn and Cd modify the nucleus. After exposure, several electron-
dense inclusions of different sizes and granular appearance showed in the
nucleoplasm (Figs. 7, 10, 11). These inclusions do not affect the nucleolus
and the outer chromatin areas close to the nuclear envelope, but seem to
be attached to its pores (Fig. 7). The larger intranuclear inclusions are not
homogeneous and seem to be made up of several spherical units (Fig. 10).

I. contor :ontrol
Ultrastructural organization of the normal cell of M. contortum (control)
JIre a €

(x 57,400). 1 + eoll wall layer and
o ; - white arrow shows the inner cell wall lay

S i rall of control cells; white arrow s eI ; - {he inother

Higsi0 i .‘(‘C~n tlz\c‘lll‘ﬁaminate one. Scmetimes this stl‘uctu‘lc is dcubled by

the black arrow, coll wall (x 8$3.0CU; %/ 4tiiecc).

Figs 1—4. —



I'igs 7—8. — Details from thin sectior i :
i I 1s of zine-treated cells (x 57,000 ;
II?';%S 911~ 10. = Ladmlum-t-rcat(_ad cells of M. contortum (X 2&5,000,; 3% 5.7>§)02($’),000).
g. 11. — Cell treated with zmc‘and cadmium mixture ( x 28,000) ; { oI:f urtixcr explana-
tions see the text. . :

Abbreviations: Chl — : 5t ; i i
e Inifzg(szl.loﬁl(;i'ia ] SC])]OI op‘last. G — Golgi bodies; ini — intnanuclear inclusions ;
; S — starch granules; V — vacuoles; vi — vacuolar inclusions.
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Sometimes, the center of these intranueclear inclusions seems less electron-
dense. Very often, cells in different stages of mitosis showing electron-dense
inclusion in their nucleus could be noticed. A few inclusions, similar to the
intranuclear ones, may also occur very seldom in the mitochondria (Fig. 10}
or the cytoplasm. Similar osmiophil inclusions were also observed in the
mitochondrial profiles of the control.

Of special interest in Zn- and Cd-treated cells is the extension of
vacuolar inclusions in the eytoplasmie vacuolar system (8, 9,11). In control
cells these inclusions were more or less granular, but here they may fill the
vacuoles entirely. Sometimes their dense appearance may be replaced by
a somehow loose net (Figs. 9, 11).

No changes could be noticed in chloroplasts, pyrenoids and dictyo-
somes as compared to control (Figs. 7, 10, 11).

The two metals administered together bring about similar effects to
those caused by their equivalent concentrations when added singly to the
culture medium.

Intranuclear, cytoplasmic or intramitochondrial electron-dense inclu-
sions influenced by heavy metals have been described in  many aquatic
or terrestrial organisms. It has been established by means of EMMA analy-
sis that they accumulate heavy metals as complex undiffusible formations,
generally made up with phosphorus and sulphur. The denomination used
For such formations is extremely varied : intranuclear inclusions; electron-
dense precipitates, finely granular electron-dense . material, electron-
dense spheroids, intramitochondrial dense granules, granular deposits,
electron-dense deposits, deposits, precipitates, electron-dense  particles,
concretion bodies, metal containing granules ete. (2, 3,9/11yd2,i14,-15,
19, 21,23, 31—34). In this paper we have chesen the term. electron-dense
inelusions with an intranuclear, intramitochondrial and cytoplasmic (vaeuo-’
lar) location. This choice' may be supported by the following facts : .the
granules containing heavy metals are not entirely new structures, some
of them (namely the vacuolar and intramitochondrial ones) may also appear
ander normal conditions (5, 21, 36) ; the terms, granules, deposits and preci-
pitates are mainly descriptive and emphasize only the most obvious morpho-
structural characteristic, the term inclusion is general enough to allow the
derivation of collateral terms.

Ultrastructural studies on the changes caused by heavy metals
within eukaryotic algal cells are rather few. Silverberg and collab. (31-+34)
have dealt with the influence of Pb, Cd and: Cu on the ultrastructure of
some green algae (Scenedesmus, Ankistrodesmus and Stigeoclonium species).
Their results evince formation of a large number. of electron-dense vacuo-
lar inclusions (Cu and Pb) and the occurrence of ‘granular intranuclear
(Cu and Cd) and intramitochondrial (Cd) inclusions. The experiments where
Pb was localised with rhodizonate showed its accumulation on the cellular
walls. Such changes were also accompanied by the degeneration of the
thylakoid' membranes, an increase in number of starch granules and plas-
toglobuli, the enlargement of the endoplasmic reticulum, a vacuolisation
of mitochondria ete. ;

Sicko-Goad and Stoermer (30 ) have shown that Pb and Ou accumu-
lated within the vacuolar polyphosphate inclusions of Diatoma lentwe Var.
elongatum. :



PARTICULAR INTERACTIONS BETWEEN PROTOPLASTS
AND CELLS DURING THE AGGLUTINATION AND
FUSION PROCESSES IN YEASTS —
ULTRASTRUCTURAL ASPECTS

1. ANGHEL, T. VASSU, A. BREZEANU, A. ROSU

Our researches concerning protoplast fusion for obtaining recombinants in the
yeast strains Candida robusta and Saccharomycopsis lipolytica pointed out some
particular interactions between protoplasts and cells during the agglutination and
fusion processes induced by PEG, expressed by close associations not only between
protoplasts, but also between protoplasts and cells or protoplasts and ghost cells.
Sometimes these processes are associated with morphological modifications of
the cell wall and local lyses at the contact areas with plasmalemma. The frequent
occurrence of cytoplasts and evaginations of the plasmalemma in these areas
suggests theirinvolvement infusion processes. )

In order to use protoplast fusion as a tool for experimental hybridi-
sation applied in improving processes, the industrial yeast species, Can-
dida robusta and Saccharomycopsis lipolytica, were investigated. The pro-
toplast agglutination and fusion, induced by PEG and Ca**, were studied
by electronmicroscopy.

MATERIALS AND METHODS

The industrial yeasts for proteic biosynthesis, Candida robusta and-
Saccharomycopsis lipolytica were investigated.

Protoplast isolation was induced by 2 hours incubation in an enzy-
matic mixture consisting in crude snail gut juice from Heliz pomatia,
mercaptoethanol and a solution of 1.2M KCl and 0.6 M MgSO,, as osmotic
stabilizer (1).

The agglutination and fusion processes were induced with PEG
6000, 40%,(W /v) diluted with Tris HC1 0.05 M, pH-7.5 and 10 mM CaCl,.

For the electronmicroscopical study of the protoplasts and of the
fusion products, a standard method, as modified in our laboratory was
used : 39, glutaraldehyde fixation over night at 4° C, 29, OsO, for 2hours
postfixation, embedding in Cy 212 Araldite. The ultrasections obtained
on a Tesla ultramicrotom were stained with uranyl acetate and lead citrate
and visualised under a JEM-7 electronmicroscope working at an electron
acceleration of 80 kW.

RESULTS AND BISCUSSIONS

PEG in association with Ca?* induce an efficient protoplast agglutina-
tion by establishing a very tight contact between them and thus the lipid
bilayer of the plasma membrane is perturbed and its fluidity increased (8).
Qur researches pointed out some particular interactions between proto-
plasts and cells during these processes, expressed by close associations not
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only of protoplasts but also between protoplasts and cells or protoplasts
and ghost cells. For agsociations the presence of the plasmalemma is abso-
lutely necessary (2, 3). :

Sometimes, these processes are associated with morphological modi-
fications at the level of the plasmalemma and of the cell wall. The local lysis
of the cell wall at the contact areas with the plasmalemma are also obser-
ved. The frequent occurrence of cytoplasts and evaginations of the plasma-
lemma in these areas suggests their involvement in the fusion process. The
connexions established between protoplasts and cells having the surrounding
walls and even between protoplasts and ghost cells are mogtly intriguing. As
the action of the fusion agents is not yet fully understood, it is hard to find
an unquestionable explanation for this phenomenon. It may be presumed
that the membrane processes partly induced by ATP-dependent reactions
may be responsible of this kind of surface interactions between protoplast
plasmalemma and some pores existing in cell walls of adjacent unproto-
plasticized cells. It is well known that the electrical potential of the plas-
malemma is partly established by ATP-fuelled proton release; the H*
pumps driven by ATP are an integral part of the cell membranes, being
deeply involved in the membrane processes, by influencing the pH-gra-
dient and the electrical membrane potential. The protoplasts, being non-
polar, initially display a random distribution of ion pumps and channels
within the plasma membrane ; the variations in the ion composition as
well as in the electrical membrane potential in the new environment in
which cells and protoplasts were maintained during the fusion process,
may trigger these unusual interactions. At the same time, the increased
membrane fluidity due to perturbations of the lipid bilayer of the plasma-
lemma, that is induced by the fusion agents (PEG and Ca** ions), explains
the local disorganization of the plasma membrane at the contact sites,
forming cytoplasmic bridges which seem to diffuse through the wall of
the adjacent cell in its cytoplasm (4,5, 7).

. Some experimental results support the idea that the cell membrane
has pores through which water, non-electrolyte molecules and ions pass
simultaneously or independently of one another. It may be presumed
that different electrochemical gradients that may exist between the pro-
toplasts and the content of an intact cell, brought together in close proxi-
mity by the fusion agents, facilitate the establishing of evident communica-
tion channels through which cytoplasmic material passes.

There may also exist some receptor molecules at the plasmalemma
level which could recognize and interact with other molecules from: the
adjacent cell wall and plasmalemma.

CONCLUSION

1. Our studies concerning protoplast fusion in Candida robusta and ‘

Saccharomycopsis lipolytica, aimed at obtaining some recombinant

strains utilisable in protein biosynthesis, pointed out some particular

interactions between protoplasts and cells during the agglutination and
fusion processes, induced by PEG. T

Plate I. — The ultrastructural aspects of the yeast protoplasts agglutination and fusion :

Figs 1—2. — The ultrastructural peculiarities of the yeast cell (Fig. 1) and of the freshly
isolated yeast protoplast (Fig. 2);
Fig. 3. — Multiple aggregations of the protoplasts, immediately after the PEG
treatment, before its removal.
Fig. 4. — Multiple homocellular aggregations of the protoplasts induced by PEG in the
presence of Ca?t ions, after its removal. #



Plate 1I. —Particular interactions among protoy
and fusion processes induced by PEG and Ca%+ ions :

F?g. 1. — General view ;

Fig. 2. — Detail of the interaction?dbetween two fused protoplasts (arrb;v) and a cell
2 Sy ouble arrow) ;

Fig. 3. — Close associations between plasma membrane and cell wall by éome ‘micro-

i channel’ differentiation ; .
Fig. 4. — Some morphological modifications of the cell wall and the ]ocalulysis at thi
contact areas with plasma membrane. °

o~

plasts, cells and ghost cells during aégl»ﬁpti‘r;ahtionh
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9. These interactions are expressed by close associations not only of
protoplasts but also between protoplasts and cells and protoplasts and

ghost cells;

3. The interactions involved the obligatory presence of one parte-
ner having the plasmalemma deprived of cell wall. The cytoplasmic con-

nections between protoplasts and the cytoplasm of the intact cells may

be established by complex mechanisms, including the alteration of the

electric surface loads of the plasma membrane, the different electrochemi-

cal gradients existing between the two cellular environments, increased
membrane fluidity by the partly perturbation of the lipid bilayer, as
well as the presumed existence of some surface molecules that recog-

nize one another by their reaction affinity.
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COFFEE BY CELL CULTURES=PRELIMINARY
RESULTS AND PROSPECTS

ANA ROSU, DOINA CARCIUMARESCU, TATIANA VASSU-DIMOV

The biotechnological production of cellular mass in Coffea by non-conventional
techniques offers potential economic advantages for the temperate areas, where
the climatic factors make impractical the culture of this crop in the open environ-
ment. The preliminary results regarding the “in vitro” culture of Coffea tissues
focused on the establishment of the optimal culture conditions for obtaining cellu-
lar mass, by inducing active proliferation of somatic cells of various origin.

Cotffee beans represent one of the most important agricultural pro-
«ducts in the international market ; the drink made of roasted and ground
seeds of certain species of Coffea is adopted almost everywhere thronghout
‘the world, due to its stimulating effects and organoleptic qualities.

While the economic importance of coffee crops for many tropical
coffee producers is evident, in the countries situated in the temperate
areas, where the prevailing climatic conditions make impractical the cul-
tivation of this crop in the natural environment, the consumption of coffee
is based entirely on imports, being limited by price fluctuations of the
‘international trade market.

But the recent advances of the non-conventional techniques based
on “in vitro” cultivation of cells and tissues may have some unique appli-

cations in overcoming these limitations, in terms of the biotechnological
-production of cellular mass and of natural products, suitable for various
technical processes. The “‘in vitro” systems proved their abilit; to pro-
duce cellular mass by cultivation, on synthetic culture media, under
controlled environmental conditions, of the cells pertaining to any plant,
tropical or alpine, despite the climate factors or the soil characteristics, ena-
‘bling the continuous synthesis of secondary metabolites, utilisable in
pharmacy, medicine, food industry, etc (8).

As regards coffee, P. M. Townsley (1974) established liquid cultures
of coffee cells from friable callus derived from orthotropic shoots of Coffea
arabica cv. Bl Salvador, with the purpose of obtaining coffee aroma from
the “in vitro” cultured cells. The cellular mass, in addition to producing
caffeine, when harvested and “roasted”, gave a coffee-like substance
having the smell and the taste of the coffee derived from roasted coffee

beans (3, 5, 6, 7, 9).

These results, suggesting that the coffee cell culbures maintain
their ability to synthesize compounds unique to the parent coffee plant,
stimulated our interest to establish an experimental protocol for studying
the ‘‘in vitro” behaviour of various coffee tissues, as @ prerequisite for
achieving rapidly-growing coffee cellular mass.
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MATERIAL AND METHOD

The plant material used as explant source (Table 1) was harvested
from a greenhouse-grown Coffea arabica tree. The surface sterilization was
firstly performed by soaking in 96° alcohol for a few seconds and in 3%
H,0, for 5 minutes, followed by 3 rinses with sterile distilled water, under

Table 1

Material and methods

A. Ezxplant sources

— Mature leaves from orthotropic or plagiotropic branches of greenhouse Coffea arabica:
plant ;

— Nodal segments with axillary buds ;

— Soft internodes from apical portions of shoots ;

— Petioles ;

— Fruit pedicles ;

— Immature fruits ;

— Cotyledonary leaves and mesophyll from aseptically grown plantlets.

B. Surface sterilization

a) — Soakingin 96° alcohol for a few seconds ;
— 5 minutes in 3% H,0,;
— 3 rinses with sterile distilled water.

b) — Rapid rinse in 96° ethanol ;
— 30 minutes in 0.05 % HgCl, ;
— b rinses in sterile distilled water.

C. Cullure conditions

— Darkness, 28—30°C ;
— 1000 lux illumination, with a 16-hour-light period, at 25— 28°C.

continuous agitation. By using this sterilization procedure, the percent of
contaminated explants was relatively high. Therefore, in the subsequent
series of experiments, the disinfection of the plant material was accom-
plished by using a solution of 0.05%, HgCl,, for 30 minutes, preceded or
not by a rapid rinse in 96° ethanol. This procedure gave fairly good results,
though both HgCl, and ethanol are considered as deleterious or even
toxic to coffee cells. In order to eliminate the toxic traces, 5 rinses in
sterile distilled water were effective. The explants of various sources were
cultivated on media with the composition presented in Tables 2 and 3
(the micro-and macroelements formulations according to Gamborg and
Hveligh, 1968 and the Murashige-Skoog, 1962 basal media supplemented
with varicus combinations and concentrations of hovmones).

RESULTS AND BISCUSSIONS

For the initiation of culture, explants were innoculated upon a callus
induction medinm (variant Cf), consisting of the GE-PRIL, inorganic salt
formulation, supplemented with 2,4-D and kinetin and incubated in
darkness. This variant of the culture media, containing minimal quanti-

3 COFFEE BY CELL CULTURES 17

ties of hormones (0.1 mg/l kinetin and 0.1 mg/l 2,4-D) was not appro-
priate for callus induction, disregarding the explant type and the physical
environment of maintaining the cultures. Slight exemptions were only
the petiole, fruit pedicle and green stem explants {(Table 4). Although
Sharp et al. (1973) obtained callus cultures from a variety of somatic and
haploid tissues of C. arabica, in the presence of low concentrations of
2,4-D(4), in our tests just limited callus proliferation was recorded.

Table 2
Inorganic salt composition in coffee culture
media
Basal media
Salts GE-PRL* | MS(1962)
mg/1 mg/1

KNOg4 1000 1900
NH;NO, — 1650
Nall,PO, 90 —
KH,PO, — 170
(NH,),S0, 200 —
MgS0,.7H,0 250 370
CaCl,.2H,0 150 440
KI 0.75 0.83
Kl 300 —
Na,HPO, 30 —
MnSO,.4H,0 10 22.3
H;BO,4 3 6.2
ZnS0, *7H,0 3 8.6
Na,MoO, 0.25 0.25
CuSO0, -5H,0 0.25 0.025
CoCl, -6H,0 0.25 0.025
Na,EDTA 37.3 37.3
FeSO, -7H,0 27.8 27.8

* In GE-PRL, medium iron has been added
as sequestreen

Abbreviations

GE-PRL, = Gamborg and Eveleigh (1968)
basal medium

Murashige and Skoog (1962)
basal medium

MS =

Sondahl et al. (1981) mention that in the coffee leaf explant system
no sharp sensitivity exists pertaining to callus growth within a wide range
of growth regulator concentrations (6); in our experimental conditions
we found the mature leaf explants rather unresponsive.

Working on perisperm tissues of C. arabica and C. stenophylla Monaco
et al. (1977) were able to induce abundant {friable callus; perisperm proli-
ferated rapidly in the absence of auxin, having sufficient endogenous
auxin for sustaining growth (3). Our data reveal that even if the hormones
are added, but in minimal concentrations, the cell proliferation is limited.

“'We concluded that, taking into account the genotypic characteristics

2 — ¢. 1035
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I - I ‘ and the ontogenetic age of the tissue explanted ‘“in vitro”, a lot of testing
‘ &% oo{ w| | @w| w| »| w| w| ol » is necessary to select the parameters which are optimal for coffee cell pro-
5 literati
iferation.
1 The 6-week-old cultures were transferred onto a medium consist-
78S = R 1 I - -] NS =) =4 1 ing of MS salts, with a more complex hormonal supplement (variant C,),
3 and incubated in the dark, at 28°C. The callus development was poor, i
= mi w| el v e e - the majority of cases, excepting the explants of immature fruits, which
GRS s & [P el bl e = : i g i
=8 | 5 e e e sl developed abundant masses of white-yellowish callus cells (Fig. 1).
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-“% Al 3 E’ el el alie| ol of of = | | ? %E SouTad S Physical parameters Tevsizlvqive Observations
QS O 8 T B et 4k Jopment | lopment
‘ £ SO S
| .
£,
| = < I ; I | | | [gfr=bilE A | i Leaf Gt darkness, 27°G — — No callus development
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having a firm parchment, they failed to grow or grew poorly. So, the
selection of the explant sources of an appropriate physiological age, col-
lected from plants of well- characterized coffee cultivars, represents an
important element to assure the success of callug culture development.
After discarding the contaminants and exudations, the explants were
inoculated on the inductive culture media, supplemented with kinetin and
various auxins (NAA, IBA, 2,4-D, Table 5), according to some culture proto-
cols described in the literature (6, 7). The cultures were maintained in. a
growth chamber in complete darkness, at 28 —30°C.

Table;;f.f d
Callus development in green fruit explants
A Hormones mg/1 5 ‘lig,us Intensity
. : - 2 of callus Observations
rant | BAP | Kin |NAA | IBA |2,4-D| 1aA | de- develop.
velop. y
Cy 0.1 0.5 2 — — 20 66 +-+++| Abundant white cal-
/ lus tissue at the level
5 “of the pericarp and
of the external layers
of endosperm
C; — 1 4 — — — 25 + -4+ | Moderate callus
growth
Cy — ) — 4 — — 33 + -+ | Moderate callus
growth
Cs — 2 — — |, 1 — 75 + ++-+| Fast growing callus
Cg — 1 1 — — — 30 + -+ | Medium growing
t callus

The development of calli becomes visible after two weeks since
inoculation, providing that the pericarp had not been damaged during
the sterilizing procedure. In all growth regulator interactions tested, the
best results were recorded on the variants C, and Cg; after four weeks of
growing the primary cultures, the massive parenchymatous calli obtained
were fragmented and subcultured.

Secondary cultures were thus established urider 1000 lux illumination,
with a 16-hour-light period, at 25—28°C, by subculturing the 30-day-old
primary callus on the medium variants used for callus indication (C3—Cy)..
After the subculture, the callus grew poorly on all variants. It has been
demonstrated (6,7) that the maintaining of the coffee cell cultures in an.
illuminated environment appears not to be absolutely necessary for callus
induction and development. In our experiments, maintaining the secon-
dary cellus culture under light conditions resulted in limited callus pro-
liferation. | i o '

~ In some instances, where the embryos were not damaged by explant
excision, some of them continued to grow into plantlets. The aseptically
grown plants are excellent sources of explants, since the surface sterili- .

TFig. 1. — Callus development in immature fruit explants.

Fig. 2. — The callogenesis in leaf explant from juvenile tissues (aseptically
grown plantlets).
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Fig 3. — Cellular aggregates developed in submerged cultures.
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zation is not necessary. Therefore, in a manner similar to the culture of
various tissues excised from mature greenhouse-grown coffee tree, some
juvenile explants from aseptically grown plantlets were also tested for
their ability of producing callus (the cotyledonary leaves and the first
true leaf blades, trimmed in square pieces of 0.5 mm). Following the culture
of these explants onto media containing either kinetin and 2,4-D (variant

Table 6

Media variants Tor cell suspension cultures in Coffea

Vitamins mg/l Hormones mg/l % | & ,’g‘; 3 =k

2 R l ENE 2 |8 | D

. 4 . (5]

Var. Basal 2 £ 12 ) » 20z |° 2
med. | 3 sl Bl 6= ol <« < lel”l® |z |&2 2

= o— — = = [ A 1 < [ &) > | e — 3}

T =T~ = G I O oo i ok i B X I

= Bl |Z28 |l | % | = l =~ Al |0 |Owaw »n

11 MS 100 | 4 0.5 0.5 (1 1 — = L= —| 10 2 10.2 0.5 | 40
L2 | MS 100 | 4 |0.5 0.5 | — |1 S ettt i e | 10 210.2 0.5 | 40
L3 | MS 100 | 0.1{0.5 051 — |1 — === 21—} — 130
14 | MS | 100 |10 = - — |1 iy RETR S PR REAREE BB 4 (gl — | 20

C,) or BAP and IBA (variant ), resulted in callus cell proliferation ; &
yellowish parenchymatous callus mass covered the entire surface of
the explant after 3 weeks of culture (Fig.2), which demonstrated the
potential of explants harvested from aseptically grown coffee plantlets for
obtaining callus growth.

In order to establish liquid cultures of coffee cells, the MS basal
medium was used, testing the effect of various hormone combinations
(Table 6). By placing callus pieces in liquid media, good cell growth was
recorded. Under the effect of 2,4-D the cells in liquid cultures form often
large cellular aggregates (Fig: 3), indicating that 2,4-D represents a major
stimulating factor of the cotfee cell growth in liquid cultures.

CONCLUSIONS AND PROSPECTS

In summary, our results stress the differential response of cotfee
-explants of various origin in the presence of a common growth mediumn
and in the same physical environment. The experimental data presented
reveal the potential of explants from immature coffee fruits and from
aseptically grown plantlets to develop dependable ‘“‘in vitro” cultures
that survive regular transfers and allow the obtaining of long-term, con-
tinuous callus cultures.

Our preliminary investigation on coffee cell and tissue cultures
offers some insights into the feasibility of using this approach as a valid
alternative to obtain cellular mass having the same biochemical charac-
teristics as those expressed in the integrity of the whole organism.
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Assuming the completion y i

_ ; of all aspects regarding th
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ofucultule media and growth conditions approp; o el

]cgb}l: ?g(}ui%%ésusp%psmnst in Oqufea, this herein outlined approach, ame-
T optimization, has interesting prospects, b i ing

the sojlirces for obtaining good-quality coffee b%véraglgs. el h o

e %S;Uhgli'naili)sﬁt’,tliathm'ay be %onsidered refers to the opportunities

Yy 0" techniques of altering the geneti ituti i
: : ¢ g 1¢c constitution in
cultured coffee cells, both by spontaneous somaclonal variation or by

mutagenesis, in an attempt to generate cell lines characterized by fast.
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serving the ability to synthesize all the other compounds associated with.

superior coffee beverages obtained from roasted beans
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SPECIES OF CORTICIACEAE s.1.(BASIDIOMY CETES) NEW
70 THE MYCOFLORA OF ROMANTA (IT)

N. HALLENBERG, M. TOMA

Twenty-three species of Corticiaceae (s.l.) from Romania are report-
ed for the first time. This paper is a continuation of that of Hallenberg
and Toma (1987), where 35 species new to the country were reported.

Species of Corticiaceae are mainly growing on wood and play an
important role in the decomposition of wood in forest ecosystems. A number
of species presented here are common elsewhere in Europe, while others
are rare or very rare. Still, the knowledge of the wood-fungus flora (Basi-
diomyecetes) in Romania is only fragmentary. However, the existing natu-
ral scientific reservations with virgin forests are excellent locations for a
rich diversity of such organisms. A majority of the species reported here
have been collected in such reservations.

The nomenclature follows Hjortstam (1987). Collected specimens
are deposited in BUCM (Bucuresti) and GB (Goteborg).

Bulbillomyces farinosus (Bres.) Jiilich

Fruitbody effused, adnate, ceraceous, whitigh-greyish. Hyphae
with clamps. Cystidia thick-walled and encrusted when well-developed
up to 100 pm long ; basidia with 4 sterigmata ; spores ellipsoid, 6—9Xx
X 5—6 ym, with thickened walls, cyanophilous. In association with the
fruitbody there are usually numerous sclerotia, whitish, subglobose, up
t0 0.4 mm in diameter. The sclerotia may obviously function as floating
diagpores. The species is tound on wood close to water (ponds, brooks,
lake shores, ete.) where it may be rather frequent (Fig. 1).

On rotten branches of Carpinus betulus in Codrii Pagcanilor forest,
Moteca village and in Voinesti village, Iagi district.

Oristinia gallice (Pilat) Jilich

(Syn. : C. mucidae (Bourd. et Galz.) John Erikss. et Ryv.)

Truitbody effused, loosely adnate, soft, irpicoid to meruloid, pale
ochraceous to sulphurous yellow. Hyphae 4—5 pm wide, with clamps.
No cystidia. Basidia with 4 sterigmata. Spores subglobose, thick-walled,
cyanophilous, 5—6 pm in diam. C. gallica is a very rare species in

Europe (Fig. 2).
On rotten branches of Carpinus beiulus in Repedea forest close

to Tasi town, Tagi district.
Crustorgyces subabruptus (Bourd. et Galz.) Jilich

On rotten stems of Fagus sylvatice in the natural reservation close
to Hirliiu town, Tasi district and in the natural reservation Codrul Secular,

Slitioara village, Suceava district.
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tooth, c) basidia in KOH, d) basidia in
e) hyphae from apical part of tooth,
gs by John Eriksson).

Fig. 2. — Crustinia gallica — a)‘schcmatical section through fruitbody showing position
[) spores, g) hyphae from basal part of subiculum (Drawin

of b, b) section through distal part of hymenial
cotton-blue, showing cyanophilous granulation,

h) sclerotial bark cell, showing the grainy

f) thin-walled cystidium, g) sclerotial state:
blue, i) part of sclerotium, showing the rounded bark cells and the

{Aegerita candida ) showing the position of section i,

yces farinosus — a) section through young fruitbody, b) spores, ¢) hyphae,
central protoplasm in cotton-

d) basidia, e) cystidia, differing in size from crystals,
radially growing hyphae (Drawings by John Eriksson).

Fig. 1. — Bulbillom
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Gloeocystidiellum clavuligerwm (Hohn. et Litsch.) Nakas.

Fruitbody effused, adnate, ceraceous to membranaceous, cream--
coloured, smooth. Hy phac with clamps, gloeocystidia embedded, darken--
ing in sulfo-vanilline. Basidia with 4 sterigmata. Spores elhpsmd-sub-

globose, 4—5x2.8—3.5 ym, verrucose, amy. 101(1

This species is very close to G. porosum, differing slightly by shorter-

gloeocystidia and more rounded spores. (in G. porosum : ellipsoid-subcylin-

drical, 4.5 —7 x2.5—3.5um). Moreover, in G. clavuligerum the spores are:
more distinetly verrucose, verrucae eagsily visible in 500 X magnification..

The identity of the two species has been verified by incompatibility
tests. In Burope, G. clavuligerum has earlier only been reported from the
type locality in Austria. Cultures from the Romanian collection were
perfectly compatible with cultures from N. America, where this species
seems to be more frequent.

On a fallen branch of a deciduous tree. 15 km east of Dr. Petru Groza.

town, Bihor district.
Gloeocystidiellum lactescens (Berk.) Boid.

On rotten stems of Populus sp. in Piadureni village, Suceava district.
Gloeocystidiellum porosum (Berk. et Curt.) Donk

On rotten stems of Saliz albe in Dubova village, Mehedinti district,
on rotten stems of Fagus sylvatica in the natural reservation Codrul Secular,
Slitioara village, Suceava district, on rotten stems of deciduous trees in
Toplita village, Harghita district.

Hypochnicium Tearstenii (Bres.) Hallenb.

Fruitbody effused, adnate, whitish-yellowish. Hyphae with clamps..
Basidia with 4 sterigmata ; spores frequently ellip\oid —10X%6.5—9.5pm,
rather thlck-wall(,d cvanophﬂou% The species was recently segregated
from H. bomby/cuzum (Sommert. : Fr.) John Eriksson. It differs 11' m the
latter species by having more ellipsoid spores and growing on coniferous
instead of deciduous wood. The Romanian collection has been crossed
against north European material and proved to be the same species.

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

Hyphodontia aspera (Fr.) John Erikss.

Fruitbody effused, adnate, soft membranaceous, whitish to light
cream-coloured, grandinioid, aculei small and conical, scattered to rather-
dense and always with smooth hymenium in between. Hyphae 2—3 pm
wide, with eclamps, capitate hyphal endings in the hymenium. Basidia
with 4 sterigmata. Spores broadly ellipsoid, smooth, 5—6 x3 .5—4 .5 pm.

Hyphodontia aspera is a species complex with several intersterile
groups. It has been proved by intercompatibility tests that two of the.
Romanian collections belong to H. aspera in the strict sense.
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On rotten stems of Picea abies in the natural reservation Tinovul
Mare, Poiana Stampei village, in the natural reservation Giumaldu,
Suceava district and'30 km west of Cimpeni village, Alba district and on

‘rotten stems of Fagus sylvatice in the natural reservation Codrul Secular,

Slitioara village, Suceava district.
Mycoacia nothofagt (Cunn.) Ryv.

Fruitbody effused, adnate, hyvdnoid, cchraceous-brownish. Hyphae
with clamps, with thin to rather thick walls. Cystidia thick-walled, finely
encrusted, embedded or projecting; basidia with 4 sterigmata; spores

cylindrical-ellipsoid, 4.5—6x2—2.5 pm. A very rare and little known

species.
On rotten stems of deciduous trees (lagus sylvatica?) in the natural
reservation Humosu close to Hirldu town, Tagi district.

Peniophora 1imitate (Fr.) Cke.

On rotten branches of Syringa vulgaris in Strei village, Hunedoara
district and Cluj-Napoca town, Cluj district and on rotten branches of

TFraxinus excelsior in leaf bearing forest Repedea cloase to Tasi town, Iagi

district.
Piloderma byssinum (Karst.) Jiilich

On rotten stems of Picea abies east of Bistrita town, Bistrita-Nisdud
district and of Abies albe in the precincts of \Teamt \Ionastely Neamt
«district.

Peniophora lilacea Bourd. et Galz.

On deciduous wood in Codrii Pagcanilor forest, Motca village, Tasi
«(istriet.

Seytinostroma galactinum (Fr.) Donk

On rotten stems of Fagus sylvatice in the natural reservation Humosu
close to Hirliu town, Iasi distriet and in Moneasa village, Arad district.

Sistotrema diademiferum (Bourd. et Galz.) Donk

On rotten stems of Picea abies in the precinets of Voronet Monas-
tery and Neam{ Monastery, Neam{ district and on Carpinus betulus twig
in Botanical Gar den, Tasi to“n Tasi district.

Sistotrema sernandert (Litsch.) Donk

On rotten stems of leaf-bearing forest Repedea close to Iasi town
Tasi district.

Sistotremastrum niveocremewm (Hohn. et Litsch.) John Erikss.

On rotten stems of Picea abies, close to Arini inn, near Gura Humo-
rului town, Sihiistria Monastery, Suceava district and on deciduous wood
in Voinesti village, Iasi district.
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Subulicystidium longisporum (Pat.) Parm.

On rotten stems of Carpinus betulus of leaf-bearing forest Repedea
close to Iasi town, Tasi district and on deciduous wood in the natural
reservation Pidurea Bogitii, Brasov district (Fig. 3).

Trechispora cohaerens (Schw.) Jilich

On rotten stems of Pinus sylvestris in Lacul Rosu village, Harghita
district and on deciduous wood in leaf-bearing forest Repedea close to
Tasi town, Iasi district.

Trechispora vaga (Fr) Liberta (s.1.)

On fruitbody of Hymenochaete rubiginosa in Voinesti village, Tasi
district and on rotten stems of Fagus sylvatica in Moneasa village, Arad
distriet. : .

Tubulterints. strangulatus Larss. et Hjortst.

Fruitbody effused, adnate, smooth, whitish. Hyphae 2 —3 um wide,.
with clamps., Lyocystidia obtuse, 60—80 X 7—8 um, amyloid, very
thick-walled and with a capillary lumen, except for the apex which is thin-
-walled. Basidia with 4 sterignata. Spores allantoid, 5—5.5X 2.5 pm,
smooth, thin-walled.

This species has been quite recently segregated from 7. borealis
John Brikss. It differs mainly by slightly shorter and wider spores and a
non-amyloid basidial layer. Consequently, little is known about its dis-
tribution. The Romanian collection has been proved to be compatible
with north Buropean ones in mating tests (Fig. 4).

On rotten stems of Picew abtes in the natural reservation Tinovul
Mare, Poiana Stampei village, Suceava district and of Abies alba log in
the precinets of Neam{ Monastery, Neam{ distriet.

Tubulicrinis calothriz (Pat.) Donk

On rotten stems of Picea abies in the natural reservation Tinovul
Mare, Poiana Stampei village, Suceava district.
Tubulicrinis subulatus (Bourd. et Galz.) Donk
On rotten stems of Pinus sylvestris, 7 km west of Bistrita town,
Bistrita-Néasidud district and of Picea abies in Poiana Brasov, Brasov
district. ‘
Tylospora fibrillose (Burt) Donk
On rotten stems of Picea abies in the natural reservation Tinovul
Mare, Poiana Stampei village, Suceava distriet, in Lacul Rosu village,

‘Harghita district and 30 km west of Cimpeni village, Alba district.
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HELOTIALES (ASCOMYCETES) FROM THE SCIENTIFIC
RESERVE OF THE RETEZAT NATIONAL PARK

ADRIANA POP

Twenty-one Helotiale taxa, unrecorded yet in the Retezat Mts, are presented. The
Tollowing taxa are recorded for the first time in Romania : Hymenoscyphus sculula
var. fucatum, Pseudohelotium pineli, Hyalopeziza crispula, Albolricha acutipila,
Lachnellula subtilissima, Lachnellula fuckelii, Dasyscyphus roseus, Mollisia adeno-
stylidis.

The studies carried out on the Helotiales (inoperculate Discomycetes)
from the scientific reserve of the Retezat National Park are part of the
studies for the “Flora of the Romanian Cryptogams”.

The material presented in the paper was collecte(l mostly at Gemev
nele and Fata Retezatului (1,700 — 2,100 m a.s.L.).

Twenty-one taxa unrecorded yet in the Retezat \Iountains, have
been identified, out of which 8 are recorded for the first time in the Roma-
nian flora. The se are : Hymenoscyphus scutula var. fucatum, Pseudohelo-
tium pineti, Hyalopeziza crispula, Albotricha acutipila, Lachnellula sub-
tilissima, Lachnellula fuckelii, Dasyscyphus roseus, Mollisia adenostylidis.

For each taxon the habitat is presented, while for the new species
a short diagnosis is given and the microscopic structure is illustrated by
original drawings

The new specio;\ for Romania, as well as other species of great interest,
are deposited in the N \'[ycologlcal Hubanum, Institute of Bloloov Bucu—
resti (BUCM). The material left is to be found in the author’s Collectlon at
the Biological Research Centre. :

Helottaceae

Hymenosc Jplms scutule (Pers. ex Fr.) Phill. — on dead stems of
Rubus tdacus L. ; Gemenele, August 1982. &

ol z/menoscz/phus scutula var. Jucatwm Phill., Brit. Discom., p. 137,
1887. (Syn.: Helottum scutula (Pers. ex Fr.) Karst var. fucath (Phill.)
Rehm in Rabenh. Krypt. Flora, 2 Aufl. I (Pilze) I1I, p. 793, 1393
Phialea scutula (Pers. ex Fr.) Gill. var. fucata (Phill.) Sacc., Syll. Fung.,
VIII, p. 266, 1889). !

It differs from the typical form in the larger ascospores, 24—34X
X 5—6.8 ym and in asci, 118 —145 X 11—15 pm (PL. L :1).

On dead stems of Adenostyles alliarice (Gouan) Kern.; Gemenele,
October 1982 (BUCM, no. 107537).

Hymenoscyphus herbarum (Pers. ex. Fr. ) Dennis — on dead herba-
ceus stems (Adenostyles alltariae (Gouan) Kern.); Gemenele, August 1982.

Pseudohelotium pineti (Batsch ex Fr.) Fuckel, Symb. Mycol., p. 298,
1870. (Syn. : Peziza pineti Batsch ex Fr., Syst. My col 1I, 1, p. 101, 1822
Helotium pineti (Batsch ex Fr.) Karst. in Not. Sqllsk l< aun. Flor. Fenn.
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Plate 1. — Light mi'croscopy of Telotiales. Fig. 1. Hymenoscyphus scufula var. fucalum;
2. Pseudoh.el.oll_mn pineli; 3. Albolricha acutipila; 4. Lachnellula fuckelii; 5. Lachnellula
subtilissima. Abbreviations : a—asci; b—paraphyses; c-—ascospores ; d--hairs.
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XTI, p. 241, 1870; Phialea_pineti (Batsch ex Fr.) Quél. in Bull. Soec. hot
Tr., XX VI, p. 234, 1879 ; Mollisia pinett (Batsch ex Kr.) Phill., Brit. Dig-
com., p- 195, 1887 ; Belonium pineti (Batsch ex Fr.) Rehm in Rabenh.,
Krypt. Flora, 2 Aufl., I (Pilze), I1I, p. 638, 1892).

Apothecia superficial, disc flat, whitish to buff, up to 1 mm across,
exterior smooth, brown below, whitish at the margin. Asci cylindric-
clavate, up to 70 X 9 um the small pore bluend in iodine, 8-spored ;
ascospores narrowly cylindrical or slightly clavate, 20—30 X 1.5—2um,
3-septate, lying more or less parallel in the ascus. Paraphyses ¢ylindric-
-clavate, up to 3 pm thick (P1. I: 2).

On fallen cones of Pinus mugo Turra; Fata Retezatului, October
1982 (BUCM, no. 107575).

Phialea cyathoidea (Bull. ex Mér.) Gill. — on dead stems of her-
baceus plants ; Gemenele, May to October 1983.

Hyaloscyphaceae

Hyaloscypha curvipile Grelet — on fallen cones of Pinus mugo Turra ;
Gemenele, October 1982.

Hyalopeziza crispula (Karst.) Raitv., Seripta Mycol. 1, Tartu, p. 35,
1970. (8yn.: Peziza crispule Karst., Not. Sallsk. Faun. Flor. Fenn. 10,
p- 181, 1869 ; Hyalotricha crispule (Karst.) Dennis, Mye. Pap., 32, p. 77,
1949).

Apothecia sessile, subglobose, white, 0.1 —0.3 mm in diameter with
hairy margin. Hairs cylindrical, sharply bent near the base, 50 —150 X
x5 pm. Asci ceylindrical, 28—40 X 3.5—5.5 pm ; ascospores fusiform to
clavate fusiform, 5—8.5x1.5—2 um. Paraphyses cylindrical, 1.5 pm in
diameter {Pl. II :1).

On dead stems of Adenostyles alliariae (Gouan) Kern.; Gemenele,
August 1982 (BUCM, no. 107559).

Hyalopeziza millepunciale (Lib.) Raitv., — on dead stems of Rubus
idaeus L. ; Gemenele, August 1982.

Albotriche acutipila (Karst.) Raitv., Scripta Mycol. 1, Tartu, p. 42,
1970. (Syn. : Peziza acutipile Karst. in Not. Sallsk. Faun. Flor. Fenn., X,
p. 195, 1869 ; Lachnea acutipale (Karst.) Karst. in Not. Sallsk. Faun. Flor.
Fenn. XI, 1870 ; Lachnum acutipilum (Karst.) Karst., Mye. fenn., I,
p. 173, 1871 ; Trichopeziza caduce Rehm in Ber. Naturh. Ver. Augsburg,
XX VI, p. 42, 1881; Lachnelle aculipila (Karst.) Phill.,, Brit. Discom.,
p. 252, 1887; Dasyscypha aculipile (Kaist.) Sace., Syll. Fung., VIII,
p. 447, 1889 ; Lachnum caducum (Rehm) Rehm, Rabenh. Kryptogamenfl.,
I (Pilze) III, p. 882, 1893).

Apothecia substipitate, white or ivory, covered with delicate, long,
hyaline hairs, with the wall thin and smooth, 6—9 septate, 116—185 X
X3—4 pm. Asci cylindric-clavate, 45—65Xx4—6.5 pm; ascospores nar-
rowly fusiform, non-septate, 10—15 X 1.5 pm. Paraphyses lanceolate,
% 3.5—6 ym in diameter, up to 30 pm longer than asei (P1. I: 3).

On dead grasses of Calamagrostis villose (Chaix) J. F. Gmel; Fata
Retezatului, August 1982 (BUCM, nr. 107549).

Belonidium leucostomum (Rehm) Raitv. — on dead stems of Adeno-
styles alliariae (Gouan) Kern. ; Gemenele, August 1982 (P1. I : 3; BUCHM,
no. 107567).

3 — ¢. 1035
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Pla.te II. — Light microscopy of Helotiales. Fig. 1. Hyalopeziza crispula; 2. Trichopezizella
relicina; 3. Belonidium leucostomum ; 4. Dasyscyphus roseus ; 5. Mollisia adenostylidis. Abbre-
viations : a—asci ; b—paraphyses ; c—ascospores ; d—hairs.
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Belonidium leucophaewm (Weinm.) Raitv. — on dead stems of Adeno-
styles alliariae (Gouan) Kern. ; Gemenele, August 1982 (BUCM, no. 107550).

Trichopezizella relicing (Fr. ) Raitv. — on dead stems of Adenostyles
alliarige (Gouan) Kern.; Gemenele, August 1982 (Pl. II: 2; BUCM,
no. 107552).

Lachnellula suecica (De Bary ex Fuckel) Nannf. — on fallen cones
of Pinus mugo Turra; Fata Retezatului, October 1982 (BUCM, no.

107540).

Lachnellule subtilissima (Cooke) Dennis, Persoonia 2, p.184, 1962.
(Syn. : Pexiza subtilissima Cooke, Grevillea III, p. 121, 1875; Lachnelle
subfilissima Phill., Man. brit. Discom., p. 244, 1884 ; Dasyscypha subtilissima
Sacc., Syll. Discom., p. 438, 1889 ; Helotium Abieiis Karst., Myec. fenn.
I, p. 154, 1871 ; Dasyscypha Abietis Sacc., Syll. Discom., p. 438, 1889).

Apothecia subsessile, cupulate, with orange hymenium, externally
covered by white hairs. Asci eylindric-clavate, 45—60x4—6 pm, asco-
spores narrowly fusiform, 6 —11 X 2 —2.5 pm. Paraphyses cylindrical, 1.5 —2
pm in diameter (PL. I: 5).

On dead stems and branches of Picea ewcelsa (Lam.) Link, Pinus
mugo Turra; Gemenele, July 1981, August 1982 (BUCM, nr. 107574).

Lachnellula fuckelii (Bres. in Rehm) Dharne, Phytopath. Zeitschr.
53 (2), p. 131, 1965.

Apothecia subsessile, cupulate, with orange hymenium, covered by
hairs. Hairs cylindrical with firm granulate walls. Asci cylindrical, 90—
—100 X 8—10 pm; ascospores ellipsoid, 10—15 X 5—6 pm. Paraphyses
cylindrical (P1. 1: 4).

On dead branches of Pinus mugo Turra ; Fata Retezatului, October
1982 (BUCM, no. 107539).

Cistella acuum (Alb. et Schw. ex Fr.) Svréek — on fallen needles
of Pinus mugo Turra ; Gemenele, October 1982.

Dasyscyphus virgineus S. F. Gray — on fallen cones of Picea excelsa
(Lam.) Link; Gemenele, August 1932.

Dasyscyphus roseus Rehm, Ber. Nat. Hist. Ver. Augsburg 26, p. 41,
1881. (Syn.: Lachnum rosewm Rehm, Rabenhorst’s Kryptogamen Flora,
I (Pilze) 111, p. 882, 1896).

Apothecia 0.5—1 mm in diameter, with short stalk, pale rose-colour-
ed, externally covered by hairs. Hairs multiseptate, finely granulated
with apical crystal masses, 100—140 x 4.5—6 pm. Asci cylindric-cla-
vate, 50—60 x5 pm; ascospores narrowly fusiform, 11.5—16.5 X2 pm.
Paraphyses lanceolate, up to 20 pm longer than asci, 4 pm in diameter
(P1.1I1: 4).

On dead grasses of Calamagrostis villosa (Chaix) J. F. Gmel ; dwarf-
pine Fata Retezatului, August 1932.

Dasyscyphus bicolor (Bull. ex Mér.) Fuckel var. rubt (Bres.) Dennis —

on dead stems of Rubus idaeus L. ; Gemenele, August 1982 (BUCM,

no. 107557).
Dasyscyphus clandestinus (Fr.) Fuckel — on dead stems of Adeno-

styles alliariae (Gouan) Kern. ; Gemenele, August 1982.
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Dermateaceae

Mollisia adenostylidis Rehm in Rabenhorst’s Kryptogamen Flora
I (Pilze) I1I, p. 526, 1396. ,

Apothecia sessile, 1.5 mm in diameter, disc bluish-gray (violet-
brown dry), externally brown, with a minutely downy margin. Asci
40—50 x5 pm, 8-spored ; ascospores fusiform, straight or slightly curved,
non-septate, 9 —12 x1.5 pm. Paraphyses cylindrical (P1. II : 5).

On dead stems of Adenostyles alliariae (Gouan) Kern.; Gemenele,
August 1982 (BUCM, no. 103103).

X
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ECOSYSTEMIC CHARACTERIZATION OF A BEECH
FOREST OF OXALIS, DENTARIA, ASPERULA IN THE
MOUNTAINOUS AREA OF THE SOUTH CARPATHIANS

MIHAELA PAUCA-COMANESCU, C. BINDIU, AURICA TACINA, M. FALCA,
H. ALMASAN, LILIANA VASILIU-OROMULU, VICTORIA CARACAS,
VIORICA HONCIUC, C. ARION, ALEXANDRA VASU

The paper presents elements of cenotic structure of primary producers, macro-
consumers and nonvertebrates playing the role of consumers and decomposers in
soil and on the soil surface and canopy of a beech forest placed in the premoun-
tainous area of the Prahova valley as well as some pedo-climatic characteristics
of the biotope. The investigations were carried out at intervals of 10 years after the
forest exploitation in ““successive” cuttings (extracting 159% of the wooden mass).
The accumulated supraterranean biomass is at present of 267.7 t/ha, out-of which
3.4t/ha is represented by the leal mass the annual production of the tree layer
being of 6.26 t/ha/year. The herbaceous biomass is much reduced (0.13—0.10 t/ha)
and is obtained by a large number of species.

The number of macroconsumers mainly herbivores is over the best density in
forests. :

The decomposition of litter is intense (Jenny coefficient 0.47).

The gross material is transformed mainly by lumbricides, well represented quan-
titatively, the more advanced transformation being performed by the very active
microbiocenosis in this biotope. :

Beech forests cccupy about 2 million ha in Romania, representing
some 319, of its forest area . They are placed over the whole area of the
Carpathians and the Subcarpathian hills, showing a great structural
diversity.

Congidering the structural and funetional complexity of forest eco-
systems and the restricted and still unilateral information in science in
general and in forestry practice in particular, it has been necessary to
point out more intimate connections among ecosystemic components
in order to propose a new classification, elaborated on these grounds.
According to this classification (Denitd, 1988), the beech forest with
Ouwalis, Dentaria, Asperula, one of the most frequent types of forest
ecosystems is the object of study of this paper. Since in nature only few
ecosystems are not influenced by man, except for reservations, we con-
sidered interesting to have in view the stage of stability of a mature forest,
which started to be exploited according to modern technologies, with
little damage, quite a long time after it has recovered by self-regulation
processes.

MATERIALS AND METHODS

The soil humidity was detexmined by gravimetiy and drying at
105°C. The acidity was measured potentiometrically in water solution. The
humus was determined by Schollenberger’s method and the total nitro-
gen by Kjeldahl’s method. Tree productivity and the biometrical elements
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were determined on eircular surfaces .of 500 m2, according to Golden, 1979
and the dendrometrical methods (Giurgiu, 1978). The leaf mass was indi-
rectly measured using the mass of fresh litter. The structure and produc-
tivity of herbs were obtained by measurements on surfaces of 0.25 m?* (100
areas); ‘regularly displayed on one ha and the determination of the indi-
2n(n — 1)
NN —1)
where # is the number of individuals in the population, and N is the num-

vidual biomass. The Simpson/Pielou coefficient (D =1-— s

ber of populations) is used for assessing diversity. The mammals are eva-

luated for the whole forest. The canopy fauna of invertebrates was deter-
mined by shaking in nets with the diameter of 60 em (each sample obtained
after 50 shakings up to'4 meters height). The mobile fauna on the soil sur-
face ‘wag analysed by capturing individuals in Barber traps. The acariens,
nematodes, enchitreids and collembola were collected at 10 cm deep in soil
with a Macfadyen soil core-borer ; the extraction of animals from samples
was performed with a modified Berlese-Tullgren extractor. The lumbricids
were collected from the first 40 cm deep, along 4 equal layers. The mass
of litter, fresh and decomposing, was collected on the surface of 0.125 m?
(30 areas) equally distributed. The decomposition of the litter-was calcu-
lated according to the Jenny coefficient. The dehydrogenase activity was
determined according to Casida (1963) and Stefanic (1970). From an
ecophysiological point of view, the content in sugar was analysed by
refractometry, the assimilatory pigments by the methods of Comar and

" Zischeille, for chlorophyll and Helm for carotenoids and the pH' was studied

potentiometrically.
The beech forest researched in the forestry district of Sinaia belongs
to the geobotanical association of Fagetum carpaticum Klika 27 Borza 31,

Moor 32, to forest type—mountainous beech forest with mull flora and to

stational type — mountainous premouniainous beech forest Pm brown,
maddle edaphic, with Asperula, Dentaria in the subecological region Cy dis-
trict 3.

RESULTS AND DISCUSSION

ELEMENTS OF'BIOTOPE (STATION)

The beech forest lies at the foot.of the Bucegi mountaing, Posada
district, in a massive forest belonging to the type of fir and beech forests.
The area under study is at 790—840 m altitude, on a reduced slope,
5—10°, E—SHE exposed. ‘

The cool mountain climate, with heavy rains (meteorological station
Sinaia, 879 m altitude) is favourable for the development of beech. Annual

ing amount to about 808 mm every year. There is a rich water availabi-
I%, the quantity in springs:and rivers being of . 270 mm/year, without
lityiods of drought. The annual average temperature is of 6.1°C, with
pesitive: temperatures of 25—24°C., Five months a year  the temperature
po s over the biologically active level of 10°C, being more than necessary
runthe beech to grow: (100 days of growth). v

ECOSYSTEMIC CHARACTERIZATION OF A BEECH FOREST 39

The substratum was formed during the Lower Cretaceous, with a
facies of flysh made of marls, limes and stone, conglomerates and calca-
renites (Sinaia strata).

The soil is typically acid brown; clay-sandy, with a moderate humus
content of the mull type. Tt is a moderately acid soil, under the effect
of bioaccumulation of nutritive cations, mainly within the first 20 cm.
and slightly acid in the rest of the profile. The active biogeochemical
circuit and the availability of nutritive substances, facilitated by the pH
conditions, assure the conditions for the development of trees, affording
also a higher productivity.

Table 1

Brief characteristics of soils

Layer 5 Humus Nt Wi

& pH @x12w | % S %

0 1 2 3 4 5
0—-10 6.0 7.06 0.263 18 23.13
10—-20 6.0 3.11 0.063 — 19.62
2030 5.5 — — 18.58
30—40 4.9 — — — 17.93

ELEMENTS OF B 10 CENOSIS
Primary producers

The main plants of the ecosystem that assuve its productivity form
a well-determined biocenosis, with a normal structure, expanding up to
30 m high, characteristic for the biotope where they develop. The phyto-
cenosis is structured into two layers, trees and herbs. As the forest was
subjected to successive cuttings (15%) it presents a sublayer of young
rees, regenerated along several belts. The natural structure rebuilt
itself on the present structure and the:still identifiable stumps, the remain-
ing part of the-ecosystem being wholly unmodified- '

The tree layer has only one species, Fagus sylvatica, 100 % 'In the
genetic stock of the herbaceous layer, seedlings of Acer pseudoplatanus and
Abies alba were identified. There is no diversity of trees (diversity
index Simpson/Pielou equal to 0.31—0.34) the present structure, although
modified is not too complex, the forest having rather a plurien aspect. The
{rees have a vertical distribution of 21—38 m, the passage to the next layer
being performed discontinuously. The young beech trees are not uniformly
distributed on the whole surface of the phytocenosis and are not higher
than 1 m. The canopy cover amounts to 70—809, because of cuttings,
but a goodly part of shadowed trees expand their crowns. The horizontal
structure of phytocenosis was much morve affected by tree cuttings; with
an unequal distribution on the surface. In general, the diameters of trees
rank within the same limits (11—60 em) and the frequency of those with
a large diameter is reduced.
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Table 2

Biometrical characteristics of the tree layer

Height (m) Diameter (cm) Basic surface Volume (m?)
Age Density 1 ; 7o 7
year ind/ha e limit s e average | total 3 total

, ) average imits average . | limits iy m?/ha average | g /ha

110 | 330 l 29.5 23—-38 , 33.9 l12—60‘ 979 I‘BQ%'E } 1.542 I 509

The present density of trees, of 330 individuals/ha, presents local
variations of 200—400. The existing stumps are estimated to be of the
same age with the trees in the old generation. The initial density was an
average of 380 individuals/ha. A

The height of trees was preserved within the same limits of variation,
but the present average of 29.5 m denoted a higher value if we consider
that the cut trees were higher. Although the trees of 23—24 m high are
the most frequent ones, the height of the thick trees (d=50 e¢m) is of 35 m,
expressing the high potential of the forest (first class of productivity), if
it were included in a completely natural plurien structure. According to
the average height there is only an average productivity.

All the trees lie on a basic surface of 32—33 m2/ha. The individual
variety is reduced, because of age and the almost similar thickness of
trees. Before cutting the trees the total basic surface was of 37.18 m?, an
average value for the mountain beech forests.

The average diameter of the tree layer is at present of 34 m, being pro-
bably more reduced in comparison with the ene before cuttings. The tree
distribution by categories of diameters indicates a maximum frequency of
the trees with diameters between 34—42 cm, recording three categories of

diameters, corresponding to three categories of age, the structure of the

forest being relatively plurien (Table 3). The volume of wood accumulated

Table 3 y
Tree distribution by thickness

Category of diameter (cm)

181221 26 | 30 | 34 | 38 | 42 | 46 | 50 54 | 58 | 62

Frequency %| 12| 3| 6|12 |15} 15|15 |12| o| 3| 3| 3

by the trees is of 509 m3/ha. It is uniformly distributed by surface unity,
the variations 'caused by microconditions in the biotope ranging between
505—512 m?/ha. If we add the volume of wood previously extracted from
the forest, we come to 618 m3/ha. Both values of the wood volume corres-
pond to a higher category of productivity (second-class productivity for
evenage forests). ’
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Beech wood has high density (determined by the method of cav‘rrotsg)
:olds a conventional value 0.52 g/em? and an absolute val}le of 0.78 8 [ oI
%L?ﬁe volume of accumulated wood was achleve_d by ‘& very den§e dl:Stllbu—
tioh of the material, denoting a grow’gh of quality. ’lhg Ym;ng m?lz ;i(z)g]fng-f |
pated in the forests, but not belonging to tho ilo}rlllo%z)l(l) 'ggli)vidualg/ha‘
beech, are found in a large numbel_': density _ho 404 tlex"com os} 13 n"
height 0.30-+1.0m, with dmmetf? of 1—4 cm.OIt lasr an gm 10..) Pi g
(beech 92 %, sucamore maple 5%, ‘fn ‘tlee ‘2./0, }0 n1'e‘r ; Size?s 'Of ol
cenosis, all the o'th'er categories of age and intermediary )
tion are missing.
Poplﬂi‘the herbaceous lz_a/er is rich in species both in spring agd sumnfer.
Some wooden species are present at this 1evel, first t.he sced‘hngl ;)f tlsei
with potential development in the area (lj‘agus sylvatica, Alf@es a al); bu
also some bushes like Sambucus nigra, Saliz caprea, Rubus idaeus, Lubus
o WSC'I_‘he large number of component species re.cord.s a high n%aximufn
diversity index, but the Simposn/Pielou diversity index 'IS h.lghQT - in.
summer since the development of the herba.ceous pOl)Ul&thIl.S 11n Spi«,m%
is unequal (Table 4). If in spring only 3 Spgmes have a‘pumemclz; ]c:)m 1;3;
pation higher than 1 9, in summer, their number rises to species.

Table 4

Biometrical characterisation of the herbaceous layer

Frequen- | Number of species | Diversity

&y 0 index |Maximum Density '}‘otal ’Walt::nltn
Fenas- | covering ‘ herba- | Simpson/ diversity in(l/mé ])1omass2 coto’)
jRecs with e total ceous Pielou index g.s.u./m (%,
gcta/ti)on number
(%
| |
5 5 88.9 14.85 80
vernal 88 28 25 0.2111 0.9615 i
; 36.7 10.66 82
estival 95 39 33. 0.8977 0.9697

We may notice that the typically vernal flora is poorly represel?ted‘ ({’)—4
species out of a total of 25). At the same time, after ‘fdol’esilcﬁstu;g;,l :osrsfl
species typical of other associations_appear (Table LY)). tl t(?s o.ts Wl
area , more than 90%, is covered with herbaceous vegeta 10nt({ s r, B
bution being almost uniform). In summer the areas are Pet ?,1 cove
than in spring, because the vernal species haJ've a small contr 1but10]]1. -

The average density of herbs is high in summer, because ‘t he pop}l
lation of Cardamine bulbifera which is very Tv.ell developgd, lledlflgest }ts
effective gradually till mid-summer. A significant role' in the e;‘ s.c W?
of the layer is played especially in summer by the f0110‘."1ngt}301)“ % .11(‘)01(1; (;
Asperula odorata, Impatiens nol'i-tcmgm:e, Cardmm@ @‘mpa nens, C1
Iutetiana and even by Viola reichenbachiana populations.
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Biomass accumulation in the primary producers

The accumulation of supraterranean biomass at the tree level is

267.7 t/ha, out of which 264 .7 t/ha wooden mass and 3 .4 t/ha leaves mass.
If we added to it the wooden mass extracted 10 years ago (47.2 t/ha) the
total wooden biomass would be of 315 t/ha. ;

The annual wood production in this beech forest is of 2.8 t/ha toge-
ther with the leaf mass, which produced annually, falls down and enters
the circuit of the ecosystem. We may say that in this beech forest the
tree layer has an annual production of 6.26 t/ha. In the annual mass pro-

duced, wood amounts to 46 9, and the leaf to 549%,, the trees being old
enough.

The herbaceous biomass is much more reduced quantitatively bhut
much more complex in point of variety, being produced by a lot of spe-
cies. In spring, 0.13 t/ha accumulated and in summer 0.10 t/ha. The fol-
lowing species are predominant : Cardamine bulbifera, Cardamine impa-
tiens, Asperula odorata, Atropa bella-dona the last-less frequent species
but with much individual biomass.

The annual herbaceous p.oduction is much higher (0.21 t/ha) than
the maximum biomass, because the perennial part of the herbs is small
{0.019 t/ha).

The tree/herb biomass ratio is 1/2453 in this beech forest while the
annual production one is 1/30, layer differentiation being higher in case
of -both parameters.

.. The herbaceous biomass in phytocenosis has quite a low nutritive
value for the large herbivors because most species are toxic or with a low
nutritive value ; only about 109, of the total biomass may be used, snch
as Mycelis muralis, Poa trivialis, some Oyperaceae species. Just as the
beech leaf mass, it is a source of nutrition ior saprotroph organisms. The
water stock ie the assimilatory tissue is 7225 kg/ba in the beech leaf mass
and 1110 kg/ha in the herbaceous mass, plants with high percentage of
water being recorded. The water stocked in tree/herb ratio is of 1/7.

The energy stock at the level ol the primary producers

. The quantity of stocked energy at the tree level is of 1.41 x 10¢
keal/ha, the wooder mass heing 1.41 X 10° keal/ha, representing 879, of
the total.

The energy that is annually preserved in the structure of the primary
producers iz of 4.0 X107 keal/ha/year and at least 1 x 107 keal/ha/year is
used for respiration ; the wooden mass is 1.33 x 107 keal/ha/year, the leaf

mass 1.76 X 107 keal/ha/year and the herbs 8.9 %105 keal/hafyear.

Indieators of the plants metaholie activity

The quantity of water found in the assimilatory tissue is of 809 for
the whole area, thioughout the vegetation period.
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We may notice the low percentage of averages in the spring ]iemodé
because the herbaceous vernal species are few, aad the GS‘DI? 2{1 onlest;l 0 1.(i)1 1
have an intense activity, havirg t':helef.ore a lower \x_ratel level @3 .
summer. The differentiation of species with a low hydric reglmet}s evi Lﬁli-
(Fragaria vesca, M oehringia trinervia) and very high in ( 0I :izp(irzznia; o
tangere, Mycelis muralis). In the case of beech, the youn,,t fi& ﬂes 130,
higher water content than the mature oaes, @pd the %ria éne 0
a higher content of water than those in other stations (Ta hle ) i

The assimilatory pigments are 1‘.0}1:1(1 in guantltlfas high ergou‘gh t(})}11
a good photosynthesis activity, but their level is lower ir -COT?MISOL’(‘E i
other stations. In the herbaceous species, even in summer, 10 qual‘]) ‘lti ;s
not very high. The relationship between the '(,-:h1‘01:0ph 5:11 pl%lmt:l;r;]in;—
variable, around the theoretical value, bpt t.lyu‘\. differences gf'el e € i
ed by the adaptive response of each species. The physmlog}ca ]1;.&(9 e
of the vernal species are always different from the.usual cases. e;;‘g ]’?he
special case of low quantity of carotenoid 'jzlgmeuts in com.parlsonhl\v; % hlvll
chlorophyll one. In plai:-ts with a norrpal 1%fe cycle we nio'r-lc.ec at ol 70 ]; s
carotenocid pigment ratio constantly higher than 3 (ﬁh(_l. 1espna'o1)1 pgomass
es being more intease). The chlorophyll syn‘oheshs in th‘fa t‘leede? ) 0'/;11
and ia herbs reaches ir this phytocenosis 2.9 g/m? in springand 5.6 g
in summer. : : ) g
5 m%.‘he acidity of the cellular sap (pH) is variable in the qu?gatiﬂ
species, belonging to the acid and dightly acid yange,.bemg c.(m.elf.m:et .\\1 )
an intense metabolical activity. The populations with a greater gccun;u—
lation of biomass have an acidity of more than 5.0':%11('1 even more in Wh'er DS,
5.5. In the neatral range the population of Moehringia trinervia Was iden-
tified.

Consumers and decomposers

: 5 T 0 their-
Maecroconsumers. The large variety of herbaceous plants and their

# £ raontati w1iree T | erma: 3',t,
preserce along the whole period of vegetation assures food to permanet

primary coasumers (Cervus elaphus,’ Capreolus ua]nr"(iolu,s ) as ’\YQH (lst({
the omnivorous ones (Sus scropha, Ursus arctos) (Table 7). I'he rariel
structure of the tree layer and especially the presence ol young plants,
with a rich leaf mass, completes the trophic source in 'Gl_le vegetation pempd
and permits the survival of these populations eveun in late autuma and
winter. A : '

The data presented below show that the real de ity exce-eds senj
sibly the optimum one in Cervus and Capreolus, being dou‘:')le in Ursus
and three times higher in Sus scropha. We also notice that birds of cyne-
getic interest in the area are also present: Tetrao wxro:qallu.s and
hTet'mstes bonasia. The large variety or the herbaceous vegetation is also
important ; its buds ard seeds are main food for birds in au.tmml and
winter. The secondary cocnsumers (Canis lupus, Felis lyna ) are in a nume-
rical balar ce with the herbivorous species. The presence of a well-balanced
rumber of Vulpes vulpes, Meles meles, Martes martes controls the number
of rodents, as they are dependert on the beech fruit period.
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Table 5

Structure and biomass data regarding the main herbaceous
populations in the period of their maximum development

ot G Popu- ke
Frequ- Dezl- )‘(‘llat“ & IInclh}:'l- " lation Rateop: | Water

Species ency |. b(i 3_0 2(11)1111: aualbio- 4 o omass | biomass | SO
(%) in .Lo aoncc mas§ g.d.w. /50 (%) tent

ol T (%) g.d.w. ol (%)

{ g
Vernal fenaspeet
Cardamine bulbifera 2 13704 [3%83.00 1,178 659.31 88.73 84
Cardamine glanduligera 24 98 5.34 0.030 2.94 0.55 85
Anemone nemorosa 1 12 0.27 0.110 1.32 0.18 83
Estival fensspect

Impatiens noli-tangere 21 110 5.99 0.126 . 13.86 2.60 91
Asperula odorata 16 | 580 31.62 0.156 90.48 16.97 | 81
Cardamine impatiens 15 154 8.39 0.349 53.74 10.08 81
Mycelis muralis 15 48 2.61 0.680 32.64 6.12°| 89
Geranium roberlianum 12 30 1.63 1.157 30.71 5.76 87
Circaea luletiana 10 88 4.79 0.108 9.50 1.78 84
Urtica dioica 7 28 1.52 0.833 23.32 4.37 84
Moehringia trinervia 7 44 2.39 0.242 10. 64 2.00 75
Euphorbia amygdaloides 6 26 1.141 0.326 8.48 1.59 | 80
Scrophularia nodosa 6 38 2.07 0.594 22.57 4.23 92
Alliaria officinalis 5 40 2.18 0.448 17.92 3.36 75
Viola reichenbachiana 5 70 3.81 0.124. 8.68 1.63 81
Atropa bella-dona - 4 32 1.74 3.555 113.76 21.34 75
Stachys sylvatica 4 12 0.65 0.376 4.51 0.85 85
Helleborus purpurascens 3 6 0.32 3.410 20.47 . 3.84 78
Veronica officinalis 3 22 0.19 0.048 1.06 0.20 | 94

Other species present: Tussilago farfara, Epilobium montanum, Ranunculus repens, Cirsium
oleraceum, Rumex sp., Solanum dulcamara, Hyzericam montanum, Prunella vulgaris, Arum
maculalum, Poa trivialis, Carex remota, Cirsium palustre, Luzula luzuloides, Myosolis sylvestris.

Tabl e 6

Ecophysiological indices of the main herbaceous species

S e Rate
Assimilatory
Water pigments |
S -4 ;
Species Fenaspect f:olnt (107* g/d.-w.) | chloro- | chloro-
(e o;/) chloro-| caro- BHyll | DhyliCas pi
o phyll | teno- a/b rotenoids
[ (a--b)| ids |
Fagus sylvalica vernal 73 89 31 3.62 2.82 5.0
estival 68 159 41 3.19 3.87 5.2
Cardamine bulbifera vernal 84 78 30 5.02 2.57 5.5
Anemone nemorosa | vernal 83 141 11 3.62 13.09 5.4
Isopyrum thalictroides vernal 79 79 33 3.83 2.36 5.2
Geranium' robertianum estival 87 4.4
Impatiens noli-langere estival 91 100 28 3.01 3.58 5.9
Asperula odorala estival 81 79 19 2.29 4.18 5.6
Circaea luletiana estival 84 4.0
Viola reichenbachiana estival 81 126 25 2.09 4.92 4.0
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Table 7

Effectiveness of macroconsumers (hunting stock, Comarnic)

Tcological arca Cy 4

Effectiveness !
o

ol ] S
Species macroconsumers| . é)eggl(t“‘] ! Onti
for, 126101t Joh g brar i Ticld : Jnitin
P | Total elfectiveness
L (6000 ha forest) ! t ind/1000 ha
|
| i | '
Cervus elaphus 67 11.16 l 1245 9
Capreolus capreolus 80 5 6445 48
Sus scropha 47 ’ 7.83 ! 862 | 6
Lepus europacus b | 159 15.36 19848 \ 151
Ursus arclos { 16 l 2.65 175 1

Other speeies, in small number: Canis lupus (13), Ielis lynx (4), Vulpes vulpes (18), Meles
meles (21), Martes martes (18), Telrao urogallus (22), Tetrastes bonasia (19).

The fauna of invertebrates tn the canopy is dominated by the affids,
primary coesumers playing ar important role in the trophic webs of the
forest ecosystem, Figure 1. Atfids represented by the species Phyllaphis
fagi ave eudominant in the biocenosis ol these
beech forests, presentirg a numerical maxi-

; i 5 Ar 1452/,
mum in spring. Dendrothrips ornatus is the Di 290/, | Thy L45°/,
gpecies of thysanoptera, most largely spread He 29075

in the beech forest in our country. Charac-
teristic for the secondary consumers is the
species Xysticus koenii (Aranea).

The mobile invertebrates on the soil surface
(epigeie founa). The mebile invertebrates on ;
the soil surface, collected ir traps, belong to {
two trophic levels: secondary corsumers and
decomposers. {

Secondary consmmers (zoophages and .
predaters) are respresented by Opiliones, :

Carabidae, Araneae, and Lithobiidae. Fig. 1. — Relative abundance of
1s o invertebrates in canopy (Ho—Io-

The Opiliones and Carabidae present | o Hy — Hymenoptera;
values of relatively high dersity (Table 8), ' ¢ — Coleoptera; Di — Diptera;
being characterized as eudominant groups, Thy — Thysanoptera; e —Hete-
while the Araneae are dominant organisms roptera).
and the Lithobiidae recedent ones. :

The decomposers are represented by Isopoda. Pplydesm?/dae, Scara-
beidae and Staphylinidae. Scorabeidae are dominant, while the other groups
are subdominant (Staphylinidae) and subrecedent. e

The amplitude of variation of the relative deunsity i{n. the epigeic
fauna ranges between 0.16 9, in Polydesmidae and 49.29% in Opiliones.

In this biotope, there are groups of organisms, with }1igh ecological
valency — zoophages — aund others with restricted ccological valency —
the decomposers (Polydesmidae).
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The zoophages record 4 groups with a high number of individuals
(564) representing 89.38 9, from the total number of individuals,
The decomposers, although identiiied in taxonomiesa groups, record

a much smaller number (67), representing 10.65 % from the total number

of individuals.

Table 8
The abundance of mobile invertebrates on the soil surface
Numerical abund- Relative

Group of organisms ance (number of abundance
individuals) (%)
Isopoda 3 0.48
Miriapoda — Lithobiidae 10 1.58
Polydesmid ae 1 0.16
Opiliones 311 49.28
Aranea 49 7.76
Coleoplera — Carabidae 194 30.74
Scarabeidae 34 5.40
Staphylinidae 29 ' 4.60

The tnvertebrates in the soil. In the study of the soil fauna,’we shall
analyse the structure oi zoocoenose., created by the mair taxonomic
groups, participating i the activity of decomposing the organic matter
in the ecosystem. :

Nematoda. The numerical density was estimated at 346 X103 m~2 in
litter io spriag and 258 103 m~2 i1, summer (Table 9).

At a depth of 9 em ia the soil, the aumerical density was of 596 x 163
m~2 in spriog, a value closer to the data mentioatd by other authors for:
similar ecosystems, and 315 X 103 m~2 in summer.

Compared to the total numerical density o the edaphic {auna, the
nematodes density represents 919, ir spring and 899%, in summer, high
pereentages which point out, like ir any other soil, the extremely high
percentage . of nematodes, in comparison with other groups of edaphic
animals.

The weight of biomass was estimated at 29.8 mg d.w./m? in spring:
and 15.75 mg d.w./m? in summer, representing 19, ir winter and 0.49, in
summer from the total biomass of the edaphic fauna.

Enchytreidae. The numerical density was put at 2.6x10%> m~2 in
spring and 4.6 X 10® m % in summer, representin ¢ much lower values than
the recorded data for similar ecosystems.

As regards the numerical structure of the edaphic fauna, the e 1chytre-
ids have a share of 0.4%, in spring and 1.3 % ir summer, indicating that,.
because of the small number of individuals, their participation in the decom-
position and mineralisation of the organic matter processes was quite low.
Soil humidity, one o1 the important iactors regulating the number of
. enchytreids was low, especially in spring, between 179 and 239, largely

explaining the low density in this season.

The biomass was estimated at 83.2 mg d.w./m?2, in spring and 147.2 mg
Lw./m?* in summer, representing 2.99 of the total biomass of the edaphic
fauna in spring. and 3.79, in sunmer.
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Table 9

Numerical densi ty and the biomass of the edaphic fauna
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Lumbricidae. The numerical density of ear
., L iensity ol earthworms recorded at t
141’0’5@1 level was of O.Q236 »x10% m~%, in summer. At the soil depth of ?(1)} érlrlle
1(;)}1310%}111181;102}1 tldensﬂ;y was 0.0588 x10° m~2 in summer, representinol
: u 202 e g ey \ . . =
ity o out of the total aumerical density oi the edaphic fauna investi-
If we consider the structure by ages, the y T
’ he str 3 'S, the young represent 109
the tot-al n-umbe.r o1 individuals, bothbin spring ana sumnsler lv(in/é i(gl 11;1(1)(5
upper soil in ¢pring and deeper down ia summer. i |
The specific diversity index is characterised b i
: hec ersif) ex. is £ § close values, S
Eeclliged botlzh in tg)e litter and in the soil strata. It pz'esents a r?e(;sk 11)1;1 {zohl;
—10 em layer (0.37) in spring, with a better stabilit the ricid
gt o b pring, etter stability of the lumbricid
From the point of view ol the biomass, the lumbrici :
) : . S8, 3 mbricids repres
86.9% in spring and 91.6 in summer, out of the total biomass of the e(f&;;%g
{auna. VVlthl(_)n the tot@l biomass produced by the lumbricids, the adults
represent 869, in spring and 7%, in summer. The decomposition process
12; t}}m 01;ga.111ct.ma,ttfe§ is 11)361‘1?01’med in best conditions, with the deternﬁ-
nt participation of lumbricids a.ad to a lesger es b h
P er extent of the other groups
Acarina-Oribater. The rumerical densit
: ; 5 o . sity was reduced, und
recmded;«ah{es for similar ecosystems. In the litter, it was esﬁmaggdﬂzlb%
25.8x10°® m™ in spring, and 21 X102 m~2 in summer. At soil depth of
10 em thge numerical density was estimated at 43.2 X10%m™2 in spring and
34.810°m™ in summer, representing 6.5%, and 8.49%, 1‘espectiveh? of’
the number of individuals belonging to the edaphic fauna. R’
If the age structure is considered, the adults ar i i
: ] ¢ ! e dominant
in spring, when 899 is recorded, and red’uced in summer to 76 (;zn il
41 species were recorded, showing a significant diversity i
. ersit X
at the level of the litter (0.88) and of the soil (0.86). S
The index of ecological significance, having hi i
: . . : igh values points to th
species Oppia ornata, Quadroppia qu-adricarinizta, Suctobelblélla baloghie
which are eudominant, representing 7.319%, of the number of species ané
44.549, of the total number of individuals.

From the point of view of the biomass, the acari
! 10 ) ens represent 7.99
in spring and 3.9 in summer, out of the t’otal biomass of pthee edap%ié
fauna, pointing out a reduced participation in the processes of matter and
energy transfer, compared to lumbricids, but relatively increased in com-
parison to other groups of investigated edaphic animals.
Collembola. The numerical structure of Collembola i i
) o . haracterised
by low numerical densities, recording in the litt 16 of 10 i
by ] er a valu 372
spring, and 3 X102 m~2 m’ summer. Pl b that
In 2 soil block of 6 e¢m thick , the numerical densi
L @ ¢ ensity was of 13.6 x
x10%8m™~2 in spring, and 3x10°m~2 in summer, denotiz’lg much 10W(>3<I‘
values than the data reported for similar ecosystems.

The contribution of Collembola to the numerical

I ] . structure of the
:&1}(}}%11; faufn%hwals) of 2% in spring and 1.6 % in summer, quite close to the
summer.e of the biomass, with values of 1.2 9, in spring and 0.4% in
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The quantity of energy released as secondary production has average
values of 69.683 kcal/m? (290.35 kJ).

The process of decomposition

The vegetal material on the soil surface is available to decomposers,

- the herbaceous species entering gradually in the stage of necromass, at the

beginning of summer, the others at the end of summer ; the whole material
is transformed fast, so when leaves fall from the trees, few other vegetal
wastes are identified. The litter samples collected from the litter show
that there is an average of 7200 kg/ha.

Out of this quantity, 3400 kg/ha is new litter and the rest (3800
kg/ha) litter undergoing decomposition.

Decomposition aetivity indieators. The dehydrogenase activity is very
high, the recorded values being, the highest in all the beech forests inves-
tigated from this point of view (Table 10).

The seasonal dynamies presents a normal aspect, the dehydro-
genase activity being very high in spring and autumn and only moderate
in summer. The dehydrogenase potential is also very high, following the
dynamics of the present one, demonstrating the existence of a well-deve-
loped microbiocenosis, in comparison to other beech forests of the same
type ; the activity of soil microbiocenosis has the highest values. The same
intense activity is noticed in the beech forest investigated by us and com-
pared to all the other beech forests in the south of the country (Muntenia).

Table 10

Level of dehydrogenase activity
(expressed in mg formasan/ 100 g dry soil)

Spring Summer Autumn
Layer
Present f Potential Present | Potential Present Potential
L 22.40 33.60 14.40 19.20 30.60 43.70
S1 19.60 24.80 10.20 14.80 26.70 30.60
S, 13.60 16.70 6.40 10.60 18.90 23 .40
Sg 9.80 11.80 4.20 6.70 10.40 15.60

Jenny’s decomposition coefficient, that points out the intensity and
rate of litter descomposition, reccrds 0.49% in this beech forest. Compared
to the average decomposition coetficient for other forests in Romania
(0.37) it shows a good valué, the litter transformation being carried out
quite fast. In comparison to other beech forests, mainly in the hilly region,
a more reduced intensity of the process is noticed. It is evident, in this res-
pect, that a good decomposition of the gross organic matter takes place,
because of the participation of lumbricids in the soil together with other
associated analysed groups, in this ecosystem, with an intense activity of
decomposition by means of mieroorganisms.

— ¢, 1035
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NEW DATA REGARDING THE LAKE SARATURA 3 IN
INDEPENDENTA (MURIGHIOL), TULCEA COUNTY,
ROMANIA

VALENTIN-ALEXANDRU C. BULGAREANU, STOICA GODEANTU,
VICTOR IZVORANU

In this nole, new biological and limnological data, achievéd in 1985 by complex
invesligations of lake Sariitura 3, are reported.

The lacustrine area Independenta (Murighiol)! includes 3 lakes, called,

in order from B towards W, Sardturile 1,2 and 3. From the limnogenetic
E point of view (Cotet et al. 1962, Géstescu 1971), the above mentioned salt
~ Jakes (Rom., pl. faam : “Sardturile”) fill 3 lake depressions of Algerian
" gahara “chott”-type, where the formerly high saline concentration was

reached by intense evaporation; in fact, the forming processes of “Eard-

turile” lakes seem to be mixed cnes, namely of flood plain, clastokarstic
~ and aeolian damming origins.

The lakes Siritura 1 and 2 are both pelogenous (with unctuous,
sapropelic muds) but the scle sometimes used for bathing by riparian
inhabitants is Sirditura 1. The lake Sdrdtura 3 (area = 98 ha; maximum

L "depth = 2.23 m) is an ornithological reserve (Papadopol 1963) ; this lake
is not pelogenous. As compared to 1966, when Stef et al., (1967, p. 659)
reported “only in some points” the presence of sapropelic mud, our core
“drillings found a single area with organic muds having tendency towards
_nctucsity. According to the early established relationship between the
sapropelic muds enzymology and their therapeutical feature (Kiss et al.
1986), we can state that the lake Sdrdtura 3 sediments, which have only
3 from the total of 7 determined enzymatic and catalytic non-enzymatic
" activities?, are not therapeutical.

Some limnological characteristics of the lake, as determined in 6
stations, are mentioned in Fig. 1. For the eastern area, the lake hydro-
chemical features are shown in Table 1. Six core drillings carried out in
the above-mentioned 6 stations (Fig. 1) made obvious the predominance
“of non-pelogenous deposits except the eastern zone, where grey-yellowish
sometimes sandy silts occur having tendency towards unctuosity; in
the central and western zones, the grey, brown and black silts are predo-
“minating, while in the south-western part of the lake, sandy, argillized
silts occur. The chemical and mineralogical analyses of above-mentioned

~ sediments are shown in Table 2.

1 Limnogeological ~studies (1985), LP.G.G., Bucharest; biological studies (1985),
. - ICEBIOL, Bucharest
2 Microbiological and enzymological studies (1985), Faculty of biology, geology and

. geography, University ol Cluj-Napoca

REV. ROUM. BIOL. — BIOL. VEGET., TOME 34, N° 1, P. 51—56, BUCAREST, 1989
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Table 1
;_ Hydrochemical characteristics of lake Saritura 3 (eastern parl) (analysed by
M. Viforeanu, D. Cocic, 1. P. G. G., Bucharest)
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: ] Table 3
I

. ; 3 e B S
| Algal and faunal species composition in lake S#ritura 3 waters and sediments
‘1 (+ = present; — = absent)

Groups/Taxa Saprobity Plankton

Benthos

Cyanophyta
Lyngbya limnelica
L. aestuarii il
L. sp. ; L

Spirulina sp.
Chroostipes sp.

o

Luglena sp. !
Chlorophyta v

Lagerheimia tetraedrica
‘ Goleminia radiala
| IHeleochleris pallida
Uroglenopsis sp.
| Chlorella vulgaris
il Crucigenia quadrala
4 ‘ Bacilariophyta

Amphora coffeiformis

3 Navicula sp.
Gyrosigma acuminalum
var. lacustre

alpha-beta

R A A

bheta

!
4

bheta

_{_.

Synedra acus

=1l

beta
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The algal and faunal species composition?® of the lake is listed in
mable 3. The phytoplankton, zooplankton and benthos algae are reduced ;

the fish fauna is small-sized and poor, t0o.

The aquatic and marsh vegetation (sketched on Fig. 1) is clearly do-

tinated by Scirpophragmitetum (especially Phragmites australis var. rivu-

laris) ; subordinate forms are : Typha angustifolia, 1. laxmannt, Schoeno-

Table 4

Chemical and mineralogical characteristics of substratum with and without
plant cover, lake Séritura 3 (% dry matter)

¢ Litonotus sp.

! Rotatoria . i
Brachionus plicatilis
Cephalodella catellina
Iilinia brachiala oligo 5
Lecane arcula oligo

Nematoda g. sp.

‘ Oligochaeta

{ Limnodrilus hoffmeisteri

| Crustacea (Copepoda)
Arclodiaptomus salinus

bheta +

poly-alpha

5 Insecta ¥

Heteroptera
Coryxa sp.
Coleoptera !
Ditiscide g. sp.
Trichoptera
Diptera
Ceratopogonidae

Chironomidae g. sp.

Pisces Rodeus sericeus amarus (hozr{i)
Carassius auratus gibelio (caras)

| D , ; . . &
| l Proterorhinus marmoratus marmoralus (z'mbr:s)

e ——

. g Scirpophragmitetum plant
Components No plant cover cover

CH, 0.894 — 0.980 0.348 — 1.400
CO, 20.00 — 23.53 15.38 — 82.61
C,Hg. CylTg, GyITy, 0 0

G org. 2.46 — 8.38 0.94 — 5.15
G inorg. 8.54 — 12.92 2.89 — 12.25
G total 11.00 — 21.30 3.83 — 17.40
Ethyl ether extract 0.360 — 0.502 0.170 — 1.004
Alcohol -~ benzene extract 1.350 — 7.950 2.648 — 7.368
Distilled water’ extract 3.178 — 7.486 1.678 — 5.788
Si0, 10.44 — 26.58 14.07 — 63.12
ALO, 1.90 — 5.93 3.69 — 6.05
T'e total 0.64 — 2.05 1.46 — 1.94
Ca 13.82 — 14.96 6.44 — 15.60
Mg 1.64 — 1.86 .97 ¢ — +A1L77
Ti 0.08 — 0.21 0.14 — 0.32
Mn 0.08 — 0.12 0.05 — 0.15
P 0.07 — 0.13 0.06 — 0.08
Na 2.08 — 2.87 1.55 — 2.65
K 0.34 — 1.02 0.59 — 1.04
SO, 0 — 0.27 0o — 0.33
S total 0.29 — 0.33 0.07 — 0.38
Cl 3.92 — 6.69 1.33 — 5.95
Quartz 4 — 24 6 — 66
Feldspar 0 — 6 0 — 46

Calcite 57 — 80 0 — 74
Dolomite 0 — 15 0 — 30

Micas (illite - sericite) 0 — 7 0 — 10
Kaolinite 0 — 5 0 — 8

Remark : Analysts are the same as in Table 2.

plectus tabernaemontani, S. lacustris, Scirpus triqueter, Heleocharis palustris,
Potamogeton pectinatus and P. trichoides. The growth environment of
Scirpophragmitetum association is characterized in Table 4. As compared
to the bottom areas without vegetal cover, the reeds grow on a substra-
tum richer in CO,, Si0, Al,O; Ti and respectively poorer in organic,

3 Biological studies (1985), ICEBIOL, Bucharest.
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inorganic and total C, distilled water extract, Ca, Mg
from the mineralogical point of view, the substr:
miletum is enriched in quartz, feldspar
in calcite.

, P, Na, total S and Cl H
atum with Seirpophrag-
and dolomite and impoverished
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SOME OBSERVATIONS ON THE GLAUCINE gg]};iTED
IN GLAUCIUM FLAVUM CR. POPULATIONS
WITH MUTAGENS

ELVIRA V. GILLE, G. L. GHIORGHITA, FL. FLORIA

: i the
The paper presents the first observations on the biology o.ft lf’et};?l\l‘; ]gofapy);, L
hclnv;our of glaucine content after mutagen treatments with g
bbb Bl ] i is tendenc

%1]11(031‘1: t\iqugs f‘(f,lfllld a decrease of glaucine lcve_l along the genle‘at(lio:lsl.(;;{al:lsts. Exceps-,
was more evident with the plants treated w_lttliigéirmant::;\1 erzfss :;i]th R

i de the plants which received repeate €; ¢ A e e
:L\lli)llilc]];l?e;lized Ii)n the interval 1985—1987 (M;—M;) an average glau

i ey ' i i ir presence
'(ifhi'?lix/ﬁgﬂ seeds of yellow poppy do not contain gl:;uc;ne,c i}::::tht:c:ut‘h% 1
can be detected in the germs.The highest content of g auar o yallbW Batiy
with flowers and immature fruits. In the second vcgetatu;xlll );e; Sl
plants had lower quantities of glaucine as compared to tho
tion year. :

DS i ick ¢ ined a conti-
The reconsideration of the herbs in tempeutlfcs %}(;fsrl?i;nr(:g&‘ée% Hiiped
B et T oid o vastatned oHtors 10 find new valuable spe-
SEVEVIVEUNE 'he one hand, and & ¢ ,
i:xile(\,isuf)gil}l{u?&;}ilnal plants ﬁnd ltheir Ergjl);(:;??:; ?ffqﬁ:)q;n%’r o?y ;alli(e) wggfjl)pﬁ
is se ategory is the place ol Glaucium b h
thlzﬁt)?;lzg()ﬁzt;i’:n)t of me(g)iterranean origin (Thanos et a}],t %23'2 Z;n?w 111)12
;mund all over Europe, West-Asia and North Africa, 2 pé.am Ry
a,o series of alkaloids, the most important, with an anti-caughing
eing  glaucine. ¢ aidl Uil
- got for a long time in the attention of speemlgs‘g;eige }:;;egt%g}eﬂ
accounts on yellow poppy are not abunding. An% .yi SN B
accumulated, in the last twenty years, a series of in 617> 16% i
:mm refem,in;;' to the biology of the species (9, 14, 12; )?;nd th;a g
mical plant structure (1,11, 12), its chemical comMpPOosi 101; el
cological effeots of the basic alkaloid — glaucine (10), (14),
nts in culture (9),.(14) ete. . - g cE :
3 pla?n our country, the yellow poppy has 1@18(3(1 sog{l:)(;, Y:;Jnt?;gsrtn érélzfggli
ars, being cultivated and already used to produqe b L138 lre v
)(Iﬁa,ut’zine ”Under these circumstances the: prqblemtO é) o ‘Staining;
for indusﬁ‘i&l needs and their quality acquires uppo}ll alég ; S e
of stable and high production of herbs and glaucine/ bﬁz 'npvaluable g
able biological material for growing. As we gam}otlo la,l WS e
for yellow poppy melioration through selection in loca tp ]: AOhS S
A we intend to isolate such forms out of popula }or} S i
2{)12(;:331»1 and physical agents. This mgthod ilnd‘}lle;lee %J%o;l ;(()3;111 i i
o 2)—(7). Our investigations also goal 2 gh
ﬁzgxfzngrggnéﬁg éggéggz;ltn{r)?ocl%emieal ‘and- eco-physiological peculia
t=
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ri_ties of yellow poppy. This
b}ology of yellow poppy,
sive generations, depend

baper presents the first observations on the
ft;he behaviour of the glaucine content, in succes-
ing on the mutagen treatments applied.

MATERIAL AND METHODS

Dormant seeds of Glaucium flavum Cr. from SCPMA-F
went singular and combined treatments,
with chemical and physical mutagens. In s
were treated (single and combined)

undulea under-
along one or more generations
o pring 1983 lots of yellow poppy
2 . with gamma rays (doses between 3
@nd 2:) kR,. tlow capacity of 1.4 kR/h) and ethylmetha(nesulfonate—EMS
(concentratlons. of 0.1259,—24h). In the same experiment, 4 lots of seeds
were treated with solutions of 0.05 —0.309%, colchicine (for 24h). After the
treatments, the seeds were directly sown into the field, inter-row distance :
50 cm, and the distance between plants : 30 cm. The experiment was
performed (up to the present) on 3 experimental fields at Piatra Neamt.
In another. experiment, lots of GI. flavum seeds were irradiated in

thg first generation with 3, 6, 10 and 15 kR gamma rays (Co®). In the
third generation we performed a new gamma irradiation with 5 and
10 kR In the M, generation we obtained 9 experimental variants. The
experiment took place at.Cindesti (Vrancea) in M, and M, and at Piatra
Neamy in generations, M,— M. 4
) We aimed to. determine the behaviour of th
mg on the treatments applied. During the fl
plants presented both flowers and fruit,
tion, a period considered optimal for t
vested medium offshoots per variant.

e glaucine content depend-
owering period, when the
s (in different developmental evolu-
he glaucine level (10), (14), we har-
For analysis we used 3 grammes of

T'able 1

' The glaucine content in different organs of the species
Glaucium flavum

3
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i i s finally reduced to 1 ml
tracted in ethyl ether. The extraet was fimall ] t 0l
df;;gofe }ivilieh 0.2 pl were spotulated on chroplatoglaphy plates with ]1((13?5-
pel vel G (Merck). The plates were developed in a solution of penzel?allnthe
;m{;ol/a»mmonia‘ 25% (9:2:0.2) and the spots Were'ldentlfled \1v1 i3
Dragendorf reagent. The glaucine content wag d(laterrplne{)lrggﬁ;g x}a%;)e 0 j?(;
Time ' aucine :
colorimetry. For the standargi curve we used g SARE LR o
is results, we took into account the conversion the g
Zisrtnzbllalrsc})llﬁig(if;te into glaucine of 0.815. The results are given in Tables
7 an(‘j)?l.l’in" our investigations we observed the diftributi(in oti 12}18‘0%31(1](1311}?
in ditfer roans plant, and the glaucine level in e-
content in different organs of the p R aucine l Sy
i f the analysis are given in
rent developing stages. The.results o _ | i b L
1 resent the first cytogenet.lcal observ: P .
yellmxfogpsyo, gvhich finally aim to es‘gajbhi%h .the i‘dmlgggxgls i?lgtfll(l)‘a )k?;rt:{gr
' \is species. For the time being (using Feul .
T]yi%?aﬁf ta'le%a’:g; lthe roots in 0.29%, colchicine solutions (4 hoursjc) o }V(;
:lllcceeged to ob%ain a series of metaphases which helped us to determin

exactly the chromosomes.
RESULTS AND DISCUSSIONS -

We shall present the results in ot;l}:xerr t;rd’er ﬂ:]m;e?el(?t ionnge ;}sggnmoflh;
ious ¢ or. To establish the melioration and ting 2 L 2
iy f i i liarities, of its idiogram and
i inowing sor its genetical peculiarities, :
species, knowing some 0 genetic nstylesyeiis 0l S
g 3, 18 3 sssary. The eytogenetl yses
karyotype, is absolutely necessar, i ; s
; ) ) i relatively reduced numbe
Taucium flavum species has a re A Aun yio-
tl(;fneG: navmeljrf 2n =12 (photo 1), similar to the other &pecll.es of‘ tl;; }zb}icé
L@er fm;lilv. Thus, Chelidonium majics hlz;,s 211-»'—: 11}? o;e gmggg 18 ;auzmct;mw;
nari icinalis 2n = 14; Papaver rhoeas & :
. Fumaria officinalis 2n - ; 4 ' 2L
(2%) 3___1114. i .s*ovfzf.m'ferum on = 22, (13), (15). The leductéd. Ch‘rOan;)OI'III]Il(;
number (;f yellow poppy may be & favourable chance to obtain some ;

with different ploidy degree.
- Iilysi ' Glaﬂcing ) it To find the appearance and evolu-
i g i tion of the glaucine level (due to our me-
2.08.1986 | 22.10.1986 thod), along the first ontogenetical sta{ggs
‘ of vellow poppy we dosed the alkaloids,
Stam 5 et starting with dormant seeds, germs, plan_t-
Siem 0.51 0.70 lets, plants, up to the stage of plant rossette.
Leaf : — rosette 1.29 1.73 P g tage. nt rossetc.
‘ s 4, p0 1.12 The = dormant seeds do mno ntain
Wit il i slaucine, but in the yellow-poppy germs
= ol IV .6 S its presence can be already detected (tra-
= {eve} %v 1.61 2.04 ces). Through drying, the initial laticifers,
! S e f 73 . . - X 4
Flower, 7 o inted out by Nessler (1982) in the pro
WBigoq e 2% 388 18 poin , , t Glaucinn
S mi P a1 cambium of the radicle, are capable to Syn- ppoio 1. — Metaphase of Glauciun
ik 0 i S T thesize glaucine after 48— 72 hours from flavum Cr. (2n = 12)
; capsule ) e 8 ) )
— mature bt 2.04 germination, (11). At the same tup_e _ : e S
capsule . the appearance of leaves and with the deve opmen o ok
The average content tem, the alkaloid may already be quantlt‘iatlvely dqtermlne : }Bﬂfg § t:wef
in-herbs 1.64 1.59 values  of 0.509, in plantlets and 0.87% in plants (in the rosette stage).
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Our investigations, aiming. the glaucine presence in different organs
of yellow poppy (cultivated at Piatra. Neamt), assert: the observations
made by Lirincz and other authors cited by him (10), in the direction that
the roots have the lowest glaugcine level, the highest being in the immature
capsule (Table 1). We noticed that in the first vegetation year, at the begin-
ning of August, the greatest quantity is in the buds, flowers and immature

Table 2

The- glaucine content in successive generations  of  yellow poppy plants treated with
! mutagens ’

The glaucine content (% d.m.) in generation :
M, : M, M,
A8 il sy
The Phe treat tin M firsl-:byea_r ‘: S(,CIOH? first year ?cc;)_n(} Tirst ‘,vezu' of
L yariant | ea mcnv N ot veget, yvcélgcg of veget. ‘bvecz,ret(.) vcgetation
s}loots : §lloo'ts shoots ;2;;3;& shoots cl'?;:;lllei
1 Control 3:34 2.99 2.99 1.43 2.03 1.04
2 3 kR 2,92 3.82 3,57 1.50 1.29 1.02
3 0.1259% EMS 3 G : :
(24 h) ¢ 4.16 3.32 3.16 1.43 1.53 2.03
4 3 kR + 0.1259, sl 5 ; !
EMS (24h) 3.94 4.02 3.57 2.50 2.08 1.73
5 6 kR p 3.40 4.02 2.48 1.78 1.27 1.53
6 6 kR - 0.1259, :
EMS (24n) 2.51 © 3037 '2.99 © 2,50 2.16 1.02
7 10 kR L 2.22 -3.62 4.36 1.53 1.53 —
8 10 kR + 0.1259, s
EMS (24h) 2,99 4.02 2.04 | 2.03 2.03 1.27
9 15 kR ! 2.18 |7 3.42 2.87 1.43 1.04 0.78
10 15 kR -+ 0.1259
. EMS (24h) 3.78 3.42 2.28 1.30 0.50 0.59
11 20 kR 4.69 2.99: 2.04 1.43 2.04 1.02
12 20 kR + 0.1259%, ; - :
) EMS (24h) 3.14 232 2.58 k.78 127 1.02 7
13 25 kR 3.72 3.37 2.04. 1.43 Jrid- 1.02 ¢
14 25 kR + 0.125%, ; 5
: EMS (24h) 3.27 — 2.99 1.43 2.14 1.53
15 0.059% colch.—24h o ~2.58 £ ‘2,04 1.27 1.74
16 0.10 % colch.—24n 2.44 - 3.93 2.99 1.53 2.58 1.73
17 0.20 9, colch.— 24h 1.85 . 3.85 3.72 1.22 1.53 2.78
18 0.30 % colch.—24h 4.84 2.99 2.14 1.63 1.57 1.04

capsules (2.03—2.049%, d.m.).Towards the end of 'the vegetation (22.10.86)
the glaucine level is higher in thé immature capsules (3.079, d.m.); '‘the
leaves of the higher levels have a higher content than that in the buds
and flowers as compared to the previous stage (Table 1). It is to be noticed
that the glaucine level maintains rather high in the mature capsules
(2.049, d.m.), permitting them to be industrially used after seed harvest-
ing. According to our results, the best harvesting period of Glaucium fla-
vum would be towards the end of the flowering and at the beginning of

5 OBSERVATIONS ON THE GLAUCINE 61

the capsule maturation, which is in accordance with Astadzhov’s obser-
vations (cited by Pdun et al. 1986). - ;
From the data of Tables 2 and 3 one may deduce that the mutagens
had the quality to amplify the variability of the glancine content of yellow
poppy plants, which, as noticed in the case of the active principles of other
plants investigated by us, is not due to a certain rule. Not even in the
case of combined treatments (gamma rays and EMS), or of repeated
gamma ray treatments (in M, and M,) such a rule can be detected. One
may appreciate that the variability induced to the plants, from the point
of view of the glaucine content, is more obvious in the cases that received.
combined treatments than in the cases that suffered repeated gamma rays
treatments (Tables 2 and 3). b ' :

Table 3

The glaucine content in yellow poppy shoots originating from gamma rays treatments in
M, and M,

The treatment in Glaucine content (% d.m.) in generation :
generations Ma M, M,
o M first year S;Z‘;?d first year | first year |first year
M.
1 3 (1985) (1986) (1986) (1987) (1987)
1 Control 3.89 .. 2.99 2.99 2.14 |  2.14
2 03 kR 5 kR 3.01 2.99 2.03 1.04 1.57
3 3 kR 10 kR 3.62 2.99 2.04 1353 2.99
4 6 kR 5 kR 3.68 3.68 2.69 1.27 2.16
5 6 kR 10 kR 2.84 3.68 2.70 2.14 —
6 10 kR 5 kR 4.14 2.38 2.70 1.75 —
7 10 kR 10 kR 4.14 3.57 3.62 2.99 3.62
8 15 kR 5 kR 3.42 3.62 2.99 — 2.84
9 15 kR 10 kR 2.99 2.85 3.92 1.75 —

In the first experiment (the first vegetation year.), the glaucine con-
tent of the shoots oscillated between 1.85 and 4.84 %, in M, between 2.04
and 2.999%, in M, and between 1.04 and 2.58% in M; (table 2). In the
other experiment, the glaucine level of the first vegetation year was bet-
ween 2.84 and 4.149, in M,, between 2.03 and 3.929%, in M, and between
1.57 and 3.629%, in M;. An interesting and rather surprising phenomenon
is proved by these data, namely the ever d_ecreas;ng glaupme level. along
the generations. This tendency is more evident in the first experiment.
From an average of about 3.259, per experiment in M, (the first vegetation
year), the plants of M, have an average of only 1.71%, d.m.

A plausible explanation is difficult to be found. One could, of course,
consider the exciting and stimulating effect of the mutagens upon the
metabolic ways of glaucine synthesis in the gener_atlon following thp treat-
ments and its dilution in the succedent generations. Some eomblnatlor}s
of the mutagens in the experiment are too powerful and such a hypothesis
would not resist. We would rather admit that the obtained phenotype
(the glaucine level) is the result of the expression of the genotype treated
with mutagens in the offered pedo-climatic conditions (changing fron} a ge-
neration to another). Arguments: the fact that the controls register a

‘
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similar curve (in time) of the glaucine level ; in the same generation (M,)
but in different years (1986 and 1987) and soils of Piatra Neamt, the

glaucine content differs significantly (Table 3). An eventual individual

plant gelection, started in the generation immediately following the treat-
ment, due to the glaucine content criterion could, more or less, counteract
the phenomenon presented.

It is worth noticing that in the case of the plants of some variants
this phenomenon is less obvious, the plants having a better stability of
glaucine accumulation and synthesis in time. In this situation were the
variants 4,6 and 8 — in the conditions of a more reduced pressure of the
mutagens on the biological matérial (Table 2) — and variants 7 and 8
(Table 3). A special remark for variant 7 (Table 3) the plants of which
received repeated treatments of 10 kR (M, and M,) and which realized in
the interval 1985 —1987 (M,—M,) an average glaucine level of 3.589, d.m.
‘We noticed that this type of treatment, or the one combined with alkyl-
ants (postirradiatory) the 10 kR dose (20—30 R/min), also proved very
suited in poppy melioration to obtain morphine (4, 5, 7).

Finally, our investigations proved that in the second vegetation
year, the yellow poppy plants attained lower quantities of glaucine as
compared to the first vegetation year, a fact that proves Astadzhov’s
observations (cited by Paun et al., 1986). This diminishing of the glaucine
content is of a smaller amplitude than the one registered along the gene-
rations from the treatment with mutagens (Table 2 and 3).

The data of Table 1 underline once more that glaucine gathers in a
greater quantity in shoots with flowers and immature fruits than in
mature capsules. "

CONCLUSIONS

1. The treatment applied to Glauctum flavum Cr. with mutagens
(gamma rays, EMS and colchicine) induced a marked variability of the
glaucine content in plants. From this point of view, the combined treat-
ments (of the type : gamma rays | EMS) proved more efficient.

2. Along the generations following the treatments, the glaucine
level in the plants is lower. The plants of the second vegetation year have
a more reduced glaucine level than those of the first year.

- 3. The glaucine is present in all the organs of the plant, except the
mature seeds. Its presence may already be identified in the stage of germ.
The greatest glaucine quantity is to be found in the leaves of the higher
levels, in the flowers and immature capsules.
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|l SALINITY-HORMONE INTERACTION IN RELATION TO
i THE CHEMICAL COMPOSITION OF MAIZE AND
i ‘ SAFFLOWER PLANTS

A. F. RADT*, M. M. HEIKAL#*,
el [ A. M. ABDEL-RAHMAN#** B, A, A, EL-DEEP#*#

The interactive effect of salinity and growth hormones on the chemical composi-
\ tion of maize and safflower plants was investigated.

* Pigment contents of maize plants increased with the rise of NaCl salinization and

i 5 the opposite trend was exhibited by safflower plants. Seed presoaking with GA,

LI ' or IAA generally induced a significant increase in the values of the total pigment

| | contents of the test plants.

| The mineral composition of the test plants showed somewhat variable responses

{ to salinization and hormone treatments.

The production of soluble, insoluble as well as total carbohydrates by maize plants

was reduced with the rise of salinization level. On the other hand, the pattern of ‘

changes in carbohydrate contents of salllower plants were irregular at the diffe-

rent salinity and hormone treatment.

INTROBUCTION

The estimation of the total pigment contents and of the different
‘pigment fractions has been adopted in various studies, particularly in
relation to saltstress. Many investigators found that salinization exerts a
general reduction in the contents of the photosynthetic pigments (Ashour
-and Thalooth, 1971 ; Shimose, 1973 ; Heikal, 1975; and Ahmed et al.,

al ‘ 1980). On the other hand, Margolina (1950) and Dostanova (1966) found
i that the leaves of salinized sugar beet plants are richer in chlorophylls and
iT -carotenoids as compared with those grown under non-salinized conditions.

As regards nitrogen metabolism salinized plants exhibited some
disturbances in nitrogen metabolism (Gates et al., 1966 ; Wilson et al.,
1970 ; El-Shourbagy and Missak, 1975 ; and Heikal, 1976). In this respect,
the protein contents of various plant tissues were found to decline under
saline conditions.

Salinity stress seems to affect plant carbohydrate metabolism in
several ways (Todd and Bagler, 1965). Earlier studies indicated that car-
‘bohydrate contents were frequently higher in plants grown under saline
-conditions, although exceptions were noted (Bernstein and Hayward,
1958 and Barlow et al., 1976).

| With respect to ion uptake, a number of investigators demonstrated
ol | that nutrient uptake by certain plant species is curtailed by salinization
il (Black et al., 1965 ; Ramzan, 1967 ; Shimoge, 1968 ; Lashin and Atanasiu,
3 1972 ; El-Shourbagy and Missak, 1975 ; and Heikal et al., 1979). Other
! ‘ Investigators showed that salinization treatments resulted in a promotion
rather than an inhibition of nutrient uptake (Shimose, 1963 and 1964 ;
Asana and Kale, 1965 ; Mehrotra, 1971 and Heikal et al., 1980a). ~
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Presoaking seeds with optimal concentration of certain phytohor-
mones have been shown to be beneficial to growth and yield of some
crop species grown under saline conditions by increasing nuftrient reserves

rally reduced (Table 2). Similar results were also obtained by some other
authors using different kinds of plants (Ashour and Thalooth, 1971 ;
; A i et B i e Ahmed et al., 1979; Jashi and Naik, 1980 and Chavan and Karadge,
through 1ncregsed‘ph?rsmloglca{ chtlvmes and root proliferation (Singh 1980). Seed presoaking with G A, or TAA almostly induced a significant,
and Darra, 1971 ; Darra et al., 1973 and Chhipa and Lal, 1978). increase in the values of the total pigment contents of the test plants

| Al G n Q ‘1\' = <t11cd v SEi ity rari 3 i + : & .
b The present work was carried out to study the effect of various (Tables 1 and 2). This promotive effect of seed presoaking obtained in
concentrations of NaCl on chemical composition of maize (Zea mays)

e and safflower (Carthamus linctorius) plants. The role of GA; and IAA in
J 5 modifying the salt-stress induced changes was also investigated. Table 1
§ ' ‘ ‘Effect of seed presoaking with GAy and TAA on the concentration of pigments in leaves of
I MATERIALS. AND METHODS maize plants stressed for 45 days with different levels of sodium chloride
el | . 5
. f The optimum conditions reached from preliminary tests conducted o Pigments as mg/g leaf dry weight
| to determine the optimum hormone concentration, the optimum periods Agathag il ChLb | Carotenoids |  Totar | Chl a/ChL b
| of presoaking and drying were exactly the same as described in a previous Iatio
) H investigation (in press). Seeds of test plants were presoaked in GA; or
{l TAA and after being dried were sown in plastic pots containing 2 kg -Control 3.51 1472 1.36 6.59 2.05
| , air-dried soil (sand/clay 1: v/v). Using NaCl and N/10 Pfeffer’s nutrient = 2 bar 7.43%% 2. 49%x 2.35%x 184 274 2;98xx
) solution, stress levels were chosen at —2, —4, —6, —8 and —10/bar in e gf ﬁgf g Zg:: f'gg:* ggi:: }g?g:: igé::
il case of maize plants and —3, —6, —9 and —12 bar in case of safflower B ar 5.53%x 1.92 2. 18%x 9. 634 2. 88%x
1‘ plants. The test plants were irrigated with experimental solution every — 10 bar 5.36%% 1.81 2. 34 9.51%x 2,965
other day for two weeks from the beginning of planting and the soil mois- Sten
ture content was kept near the field capacity. Thereafter, the salinized o 1T Jugde Ml ol kg Foou
| and non-salinized plants were irrigated every other day with N/10 Pfeffer’s. ‘ — 4 bar + GA, 0. 48%% 3. 0355 3,974k 15. 78%% 3135
- (A solution. The plants were left to grow under the various treatments in a — 6 bar 4- GA, 10.57#x 3.18%x 2.62%x 16.37xx 3132
ol greenhouse for 45 days in case of maize and 60 days in case of safflower. | — 8 bar 4 GA, 6.88%x 2.46%% 2.29 11,63 2.79
|t The photosynthetic pigments (chlorophyll a, chlorophyll b and B Lbanth G, Mol |obigigges Josd 08 10.15 Budisn
el “ carotenoids) were determined using the spectrophotometric method recom- Control 4= TAA 4.95%% 1.51% 1.77%% 8.23%x% 3.28x
mended by Metzner et al., (1965). — 2 bar 4 IAA 5. 85%x 1.81%% 1.86%x* 9.52%% 3.23x%
Jl’ Nitrogn was determined by the microkjeldahl method (Paech and | e };Zii i BT ol Sidim b ke
[ Tracey, 1956). — 8 bar + TAA 8. 65%x 2. 45% 2. 59%x 13.09% 3. 284
i The anthrone sulphuric acid method (Fales, 1951 ; Schlegel, 1956 — 10 bar + TAA 7.87%x% 2.38xx 2.57 12,82+ 3.31x%
{f and Badour, 1959) was used for the determination of carbohydrates. s Dot b5 el 2 e 0 G
Dry samples were ground into a fine powder by a micromill and L. S. D.at19 0.68 0.28 0.41 1.00 0.29

assayed for mineral ion determination. Flame photometric method was
used for the determination of sodium and potassium (Williams and Twine,
1960). The versene (disodium dihydrogen ethylenediamine tetraacetic
acid) titration method (Schwarzenbach and Biederman, 1948) was employ-

ed for both calcium and magnesium determinations. ‘ this experiment is in agreement with the results obtained by Varshney and

The data were statistically analysed and the least significant diffe- Baijal (1979) and Shaddad and Heikal (1982) using some grasses and kidney
rences were obtained (Snedecor and Cochrane, 1967). f bean plants.

The nitrogen fractions of the test plants exhibited variable values

1. oraauna ¢ 1081 asso (Tables 3 and 4). These variable changes add more support to the results

o RESULTS AND DISCUSSION Obtained by Gates et al., (1966) ; Wilson et al., (1970) El-Shourbagy and

I Missak (1975) and Heikal (1976) who demonstrated that salinity induces

* Significant differences.
## Highly significant differences as compared with the control.

|| _ The biosynthesis of pigments iz,}\sa,'linized maize plants was markedly gross disturbances in the nitrogen metabolism of certain plants. However,
i activated by salt-stress (Ta}bles 1 and 2), These results are generally in accor- in this present investigation, irrespective of salinity level, seed presoalk-
| dance with those obtained by Ahmed et al. (197 7, 1978) and Heikal et al., ing with GA, induced a significant increase in soluble, insoluble and con-

(1980¢). In case of safflower plants, the production of pigments was gene- Sequently the total nitrogen in safflower plants (Table 3).
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E ect of seed presoaking with GA; and IAA on the concentration of pigments in leaves of

Table 2

safflower plants stressed for 60 days with different levels of sodium chloride

Pigments as mg/g leaf dry weight

Treatment { :
Chl. a Chl. b Carotenoides Total Chl. a/Chl. b
ratio
Control 9.01 3.74 3.39 16.14 9
JINE S 9.02 3. 31as 3.14 15.47% E'éz—ls**
— 6 bar 7.21%% 2.97%x 2.76%x 12, 24%% 3.18%
— 9 bar 4. 53w 1.87%% 2. 17%% 8.07#* 3,315
— 12 bar 2. 50%x 0./86%% 1.20%% 4.56%% 2,014
Control + GA, 10.20%% | 3. 34%x 3 gon 17 36% =
— 3 bar + GA, 9.58+ 3.35 3.58% 16.51%* e
— 6 bar + GA, 7.55 2.88%% 2.88 12.62 2. 62%k
Tlghadtbon’ 7.25%% 2.64xx 2.36 12.25%% 2. 75
— 12 bar + GA, 5.20%x 2.224% 1.84%x 9.26%x 2.34%%
Control 4+ IAA 9.21 300w 3.30 15.80 \
— 3 bar+ IAA 8.90 3.50 3.33 15.73 3'521*
8Bk TA A 8.20%x 2.81%x 2.96 13.97%x 2. 92w
29 Bar Ll TAA 5. 30%% 2. 41%x 1.65%% 9.36%% 2.20%%
_ 12 bar + TAA 3.57%x 1.38%x 1.42 6,37+ 2.50%%
ST D at B 0.47 0.26 0.36 0.57 '
‘ ) : . 0.1
1L sh S hf o) 0.63 0.35 0.49 0.77 0.22

% Significant differences
+% Highly significant differences as compared with the control.

Effect of seed presoaking with GA; and TAA on nitrogen fractions in shoot ;
1 : s and roots
plants stressed for 45 days with different levels of sodium chloride. Data are expgefssr:glz:s

Table 3

mg/g dry weight

% Signiticant

differences.

x# Highly significant differcnces

Shoots
Treatment s

Soluble | Insoluble ; Total Soluble ,l Insoluble Total
Comdg 11.78 7.87 19.65 16.66 5.51 22
2 par 11.08+ | 9.91 19.99 12.60%x 10.59%x 23.19
e 13,08+ | 7.37 | 20.38 12.75%% | 20.50%% | 33.25%x
L 1471+ | 8.97 | 23.68 13.75%x 24,564 38.31%%
— 8 bar 12.83%% | 8.25 21.09 12.50% 6.82 19,32+
35 10.33%% | 4.20%% | 14.61%x 9.17%% 3.49 12.66%=
Control - GA, | 13.13%% | 9.02 2215 20.67+* | 4.51 25,18+
22 bar + GA, | 11.04 | 12.14% | 23 18« 22.18%+ 9.07 31.25%%
T 1 bar + GA)| 14.215x | 15.245x | 20 454x 16.63%x 19.66 3629+
T 6 hartGA, | 15.50¢ | 8.88 | 24.38 13.94 25.38 39.32
_ g bartGA, | 17.82¢x | 5.37#x | 23.19 12.60 13.60%% | 26.20%
— 10 bar+ G, | 12.00%x | 5.18 17.27 9.58 6.67+ 16.25%#
Control FIAA | 14.58%+ | 7.50 22.08 17.92° | 11.32%x 29 . 24%x
o ParLIAA | 12.08+s| 9.17 21,25 14.09 22.21%+ 36.30%
Z 4 barLtIAA | 13.20 | 14.58x | 27.87+s 13.08 21.16 34.24
T 6 barLIAA | 13.61%% | 12.64%x | 26,75 12.50 12.70%x 25.20%
Tiig ol A1 g7ad (| Vbl 78a 1] ‘21105 12.92 8.25 21.17
10 bar - IAA | 1352+ |1 4.69 | 18.21 10,83+ 3.33 13.16
TSD atse, | 0.68 1.36 2,80 1.48 2.43 2.63
LS D at1% | 0.89 1582 3.80 1.98 3.26 3.53

as compared with the control.
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This response would suggest that the deteriorative effect of salt
gtress on plant orowth and other relevant physiological activities can be
ted and/or modifie tod some extent by treating the seeds with the

allevia : .
droper concentrations of suitable growth promoter.

Table 4

seed presoaking with GAz and TAA on nitrogen fractions in shoots and roots of saf--
ts stressed for 60 days with different levels of sodium chloride. Data are expressed as
mg/g dry weight

Effect -of
flower plan

Shoot Root
Treatment s

Soluble | Insoluble Total Soluble Insoluble Total
L
Control 23.54 10.74 34.28 17.36 18.93 36.29
_ 3 bar 20.90%x | 13.37%* 34.27 18.75 23.58** 42, 34%%
— 6 bar 18.20%* | 13.54%* 31.74%x* 21.53%* 22, 83%x% 44 36%*
_ 9 bar 17.87#% | 13.88%* 31,75%* 13.19:%x 17.056% 30.24*x
9. har 19.33%* | 12.42% 31.75%* 11.81xx* 5.33%x* 17 /14%x%
Control- GA, | 23.06 | 28.97+* | - 52.93%x 30.50%* 14.39%% 44.89%*
__ 3 bar4-GA, | 25.86%x* 16, 99x* 42, 85%* 22,92 17.33%* 40.25
_ 6 bar-GA, | 23.47%* 16.15%* 39.62%* 19.36% 18.99%* 38.35%*
_ 9 bar+GA, | 22.94xx* 15.52x% 38.46%* 17.36%* 12, 88%* 30.24
_ 12 bar+GA,| 21.81*x* 18.01%:* 39.82%x% 15.17%x* 3.99 19.16
Gontrol | IAA - |727.08%* | 17.28%* | 44.36%x 20. 83+ 24 5dxx 45.37%%
_ 3 bar+IAA | 23.61% 16.21%x | - 39,82 28 . 47%%* 15,59 44.06
__ 6 bar+IAA | 22.209%% 8.46%* 30.75 36.80%* 11,59 48,39
_ 9 bar}-TAA | 22.40%x 8.87** 31.27 21, 83xx* 6.39%:x 28.22
_ 12 barIAA | 23.03%* 8.73%* 31.76 13.33 4.81 18.14
L.S.D.at5% 1.15 1.63 1.51 2.10 1.40 2.52
L.S.D.at19% 1.58 2.24 2.07 2.88 1.92 3.45

* Significant differences.
xx Highly significant differences as compared with the control.

Salt-stress was found to induce a significant reduction in the carbo-
hydrate contents of maize plants (Table 5). In this respect, Bernstein and.
Hayward (1958); Cecil and Stewart, (1971); Barlow et al., (1976) and
Tsmail (1982) reported that salinity affects generally the carbohydrate
metabolism. On the other hand, the increase in carbohydrate contents of
safflower plants (Table 6) especially at the relatively low and moderate
salinization levels could beascribed to the increased soluble carbohydrate
fractions. These results are in agreement with those obtained by Salama
et al., (1980) and Ismail (1982) using some glycophytic plants and a mix-
ture of NaCl and other salt as salinizing agents. Seed presoaking with
the phytohormones induced an irregular effect on carbohydrates production
in salt stressed plants (Tables 5 and 6).

Salinization treatments were found to induce some considerable
changes in the concentration of mono (Na*, K*) and divalent (Ca?*,
Mg?t) cations in the main parts of the test plants. However, the magni-
tude and the patterns of these changes differed according to the level
of salinization, the nutritive element, the plant type and the organ har-
vested (Tables 7, 8, 9 and 10). The increase in sodium concentration, with
the rise of salinization level, is in accordance with the results obtained by
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Table 5

Effect of sced presoaking with GA,; and IAA on carbohy
stressed for 45 days with different levels of soditim chloride. D
weight of the whole plant

drate production in maize plants,
ata are expressed as mg/g dry

Treatment Soluble Insoluble Total
Control l 38.21 116.70 154.91
— 2 bar 44, 87%% 105,21 % 150.08
— 4 bar 33.20%% : 104.09%x 137.29%%
— 6 Dbar 27.20%% 80.38%% 107.58%%
— 8 bar 15.36%x ’ 68.97xx 84.33%%
— 10 bar 10.63%% 64.28%% 74 .91 %%
Control-+ GA, 36.81 144 .21 % 181.02xx
— 2 bar+-GA, 44.91 102.95 147.86
— 4 bar+GA; 24, 04%% 105.26 129.30
— 6 bar4-GA, 23, 33%% 86.12 109.45
— 8 bar+-GA, 14.33 84.06%% 98.39%%
— 10 bar+ GA, 9.09 82.42+x 91,514+
Control--TAA 37.53 109,79+ 147.32
— 2 bar4-I1AA 26.58%% 99.18 125, 76%%
— 4 bar+I1AA 23.57%% 96. 56+ 120, 13%#
— 6 bar{-1AA 24 .62+ ' 70.23%% 94, 85%% %
— 8 bar+I1AA 10. 30%% 71.06 81.36
— 10 barl-IAA 8.85 56.61% 65.46%
L.S.D. at59 3.23 9.24 11.69
L.S.D.at19, 2.41 6.20 8.72

* Significant differences,
** Highly significant differences as compared with the control.

Table ¢

Effect of seed presoaking with GA; and TAA on carbohydrate production in safflower plants
stressed for 60 days with, different levels of sodium chloride. Data are expressed as mg/g dry
weight of the whole plant

Treatment Soluble carbohydrate |Insoluble carbohydrate Total carbohydrate
Control 14.48 64.38 78.86
— 3 bar 15.24 63.59 78.83
— 6 Dbar 15.31 72.00%* 87.31%:x%
— 9 bar 20.67%x% 63.41 84.08
— 12 bar 17.04 34, 76%% 51.80%x
‘Control 4 GA, 21.62%x 69.89% 91.51%x%
— 3 bar4 GA, 20.97%x 73.27%% 94, 24 %%
— 6 bar-4- GA, 21.62%% 73.90 95.52%x
— 9 bar-GA, 24, 54 65.16 89.70%
— 12 bar+ GA, 28.12%x% 35.04 63.16%*
‘Control+- 1A A 15.18 61.:77 76.95
— 3 bar-1AA 15.72 66.24 81.96
— 6 bar4-TAA 18.49% 75.82 94.31%
— 9 bar}-TAA 25.50%x* 65.45 90.95%
— 12 bar4-TAA 24 . 52%% 28.88x 53.40
L.S.D.at59 3.15 4.41 5.25
L.S.D.at19, 4.32 6.04 7.20

* Significant differences,
** Highly significant differences as compared with the control.
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7

y (Morani and Fortini
i stigators using some other crop plants (Morani and : ;
e n”%vl(;bs%g?tt(;? 111317[128; Heikal et al., 1979 and Coughlan fmd \-Vyn;
19633; 19%0) Howe,ver, the extent of sodium accumu&agon 1\;;1)-(1)1&(1&0%1511(;1111;
e lant parts of the test plants. In this respect, the shoots -
e b s of sodi than the roots. This is in accord-
3 y r amounts of sodium than i
s %v(;%}?m}?cggy e(11965); Lahaye and Epstein (1969) and Heikal et al.
ance ‘ ‘ |
('1-9801,?1513 reduction in potassium concentration in salinized maize fgl?(;tg
is in conformity with the results obtained by Rush ancl'Eplste}l; ( lant)§7
ghla]ilv;n and Karadge (1980)and Heikal et cil., %19%1%1111 sglfgt(égefh%) acct.l—’
. relatively low and moderate leve s of Na pr otied it g
hovi:%ri‘zl;’l (1)§3 potass}irum (Tables 9 and 10). This trend was also revealed by
%lVlillson et al., (1970) and Heikal et al., (1980 and b).

Table 7

iti i s affected by salt stress for 45

i ine mposition of shoots of maize plax}ts as alfe 24 ;

o lnlthﬁo?glz'frfia?ﬁ pIi‘esoaking with GA, and TAA in n}odliymg the induced changes
e N Data are expressed as mg/g dry weight

G Mo
Treatment Na K Ca g
45.00 19.16 11.00
Coritte 2Zf§§** 43.92 21.33% 13.88
e 25. 004+ 46.43 21.33% 12.00
e 28. 66 46.12 22,664+ 2.40
. 45.00%* 41.03%% 2200 14,75
i bgrr 52.00% 39.00%* 15. 66+ 17.36++
— aGA 6.16 12.35%% 21,66+ %gg
s 19.00 43.90 24.66%* 3.60
e GA3 22,00+ 49 17%% 22.66 16.60*<
e 28.00 42,66+ 24.33 14,60+
e 41.00% 40.22 22,33 10.56*
L ?ohzzg:-eﬁ 50.16 37.01% 5. 334% i
o e 3,61 16.00%+ 2
Ay N 23238 ig . So 19.50 16. gg:z
ey A 27.00 46.12 25.33%% 19.60ex
i barHﬁA 29.00 45.61 26. 66 }3.40**
ety 45.00 34.63%% 23.33 21.33**
il ;;ob;;::m[\ 50.66 25 80 19,334 21.68
S'D. at 59, 2.04 1.89 ;gg 1,68
S D st 19 4.03 2.59 :

* Significant differences.

*% Highly significant differences as compared with the control.

tion of calcium in shoots and roots of safflower (’l‘a:

bles 9?111% i%%cviggr?ﬁcreased with salinity, while in 1ma}zz<; cgal(él)um conceen:

tration exhibited generally irregular trepds (Tab e§ ﬁ; ffe;cted st

Magnesium concentration in the main parts of t 1% lslay t?*end waJIs) s

showed variable alterations (Tables 7, 8, 9 and. 1(;1).. 5 is TG ol

shown by some authors using other plants (Bierhuizen g s
1977 and Helal and Mengel, 1979).
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Table 8

Changes in mineral composition of roots of maize plants as af

the role of grain presoaking with GAj and TAA in modifying
asmg/g dry weight

Treatment Na K Ca Mg
Control 10.00 20.74 22.66 21.66
— 2 bar 24, 00%x 16.09%x 23.33 18.26%%
— 4 bar 30, 00%# 14,845 20,005 13.60%%
— 6 bar 34.00%x% 14, 44%% 20. 66+ ©,80%x
— 8 bar 48.00%* 9. 76%x 20, 00%x 8.16%*
— 10 bar 54.00%% ol 7 {944 16.73%x 5. 77%%
CGontrol 4 GA, 9.00 20.74 28.00%= 22.00
— 2 bar4GA, 22.00 26.03%x 21.33% 20.00
— 4 bar+4-GA, 26.00% 26, 43%x% 25,33%x% 17.60%*
— 6 bar4-GA, 30.00% 18.09%x 25, 33%x% 12,00%x
— 8 bar|GA, 40.00%x 10.17 30.00%x 9.80
— 10 bar+4GA, 50, 00+ 9.96 22, 00%x% 9.60%%
Control IAA 9.00 21.76 18.00%% 20.80
— 2 bar4IAA 22.00 23.18%x 18.66%x* 24.00%%
— 4 bar{-IAA 26.00% 34,164 40.00% 24, 40% %
— 6 bar IAA 31.30 21, 96%x 43,33 25,20%#
— 8 bar4-IAA 40, 00%x 10.98 36.66%x* 12.73%%
— 10 bar+IAA 49.00% 8.91% 26.00%x 9.60%x
L'S'D. at59 3.78 1.68 1.73 1.65
L.S.D.at19 5.18 2.30 2.34 2.97

* Significant differences.
** Highly significant differences as compared with the control,

Table 9

Changes in the mineral composition of shoots of safflower plants as affected by salt stress for 60
days and the role of seed Presoaking with GA, and 1AA in modifying the induced changes. Data
are expressed as mg/g dry weight

Treatment ’ Na I K I Ca Mg
Control 13 41.61 22.33 12.40
— 3 bar 39+ 46,98 27.66%% 20. 80%x
— 6 bar 48+ 50, 45%% 34.,00%x 22,00%%
— 9 bar 55, 66%x 50, 35%% 31.33%x 24, 26%x
— 12 bar 625% 38.76%x 24, 33%x 16.80%x
Control-GA, 12.18 52.69%x 32.66%x 17.20%x
— 3 bar{GA, 37.00 54,11 39.16%% 18.20%x
— 6 bar4-GA, 42%x 52, 72%x 36.33%x 25.20%x
— 9 bar|GA, 50%% | 5d.ddes 32.33 20.00%x
— 12 bar4-Ga, 523 47.00% 28.66%x 23.20%*
Control+ IAA 12 52, 08%x 22.00 14.00%
— 3 bar4IAA 38 50, 84 27.00 14.80%x
— 6 bar--TAA 44.66% 51.11 37.00% 21.20
— 9 bar+IAA 52% 50.60 27.66%x 17.20%x
— 12 bar4-TAA 56%# 38.56 27.16%x 12.00%x
L.S.D.at59 3.04 0.95 1.38 1 1.42
L.S.D. at19 4.08 1.27 1.84 1.90

* Significant differences,
** Highly significant differences as compared with the control.
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ke Baxs 52.39%% 21.33%x 11201
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i barJrGAﬁ Bdxs 23.14 21.33 12,00
R 17 52,94#x 20.22* 16:00
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ety 56xx 54, 45%x 23.33 23.20
4 S1’21)1a P:—J:?ﬁA 625 21.55 22.28 L
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%ggittiﬂ//?, 516 1.57 5

ignificant differences. : y Wi
*: IS-Iligf;illlf;rcsignificant differences as compared with the con
t=}

i "mones

o (e 2ihor and, pen, Dheraking o b S L

i accompanifAb\};alsmfg?llegligtigdu:e a promotion rather thgﬁuaéll 1££111; :

r(_)o_ts. (}A%}?r accumulation of potassium, calcmm ax(l}(k H:)a;-%lAA m.aJ L

R t 5 ly suggests that exogenously applied 5 e
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}11211(:31: %%el I;growsth activities involving metabolism processes in
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* Departmeny *  INTRODUCTION
: ment of Bolany, r
Science, Assiut Ulliversity, Y, Faculty of

** Departmen of Bolany, Av‘i:clzlzlft’y L The distribution of water in leaves is unequal in time, occupying
Sciences,  Assing University, Sohay,JE%pt the terminal position in the water circuit, the green leaves are an evidence
of the hydrodynamic state of plants.

In previous researches (1,2,3) were revealed the diurnal biorhythms
in apple tree leaves and their modifications under the action of the pa-
‘ thological agents — Venturia tnaequalis (Cke., Syd.) Wint. and Podos-
phaera leucotricha (Ell. et Ev.) Salm. — or of the chemical agents — the
treatments with pesticides.

The modifications of the hydric state are rhythmical and symmetri-
cally distributed in time (hours, days, months, years) having many ecolo-
gical implications.

The study of the seasonal water tissue biorhythms is a new point
of view which reveals not only the normal physiological functions develop-
ment, but also their pathological modifications, having a great theoreti-
cal and practical importance for Biorhythmotherapy.

MATERIALS AND METHODS

The determinations of the tissular water seasonal rhythms were stu-
died in the years 1985-—-1986 in classical cultivated trees and in the
intensive apple-orchard Miroslava *. At the same time, at the samples
ccollection hours were registered the air temperature, with 0.5°C precision,
and the light intensity with PU 150 luxmeter.

To appreciate the actions of the external pathogens (parasites and
pesticides), concomitantly, on the same branch sound or parasitated
leaves, were collected. As the classical cultivated trees are not treated
with pesticides, they served as control. :

For correct determinations, in the leaf samples analysed the petioles
and nervules were avoid.

* Thanks are due to Chief Eng. V. Cioroiu for permission 1o effect investigations in
this orchard. !

REV. ROUM. BIOL. — BIOL. VEGET., TOME 34, No 1, P, 7782, BUCAREST, 1980
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the leaves is reduced, but there are phases with bigger values, exceeding-
those found in sound leaves.

v The typical. seasonal rhythms of the diurnal temperatures in Iagi
have the peakes in J uly, when the leaves are mature (2), and the maximum
temperature influences the water tissular rhythms. As for determinationg
of the tissular water seasonal biorhythms, most suitable were considered
to be the hours with maximum temperature on sunny days. For a correct
comparison of the data the periods of investigations were the same,

In intensive apple-growing orchards the trees are treated with pesti-
cides, but the pathogens are very resistant and influence the biorhythms.
of tissular water in the Same manner ; they certainly determine new seq.-
sonal rhythms of water in the leaves, with positive and negative values alter-
nating. Figures 2 and 3 represent average, maximum and minimum values.

The intensively cultivated troes are younger than those in classical
orchards, their leaf-water content would be bigger, but the chemical
agents — pesticides — desiccate the tissues (Fig. 4). The water content
values and the angles of the phases of the rhythms are significantly diffe-
rent during treatments (the arrows indicating the date of pesticide

praying). »
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Fig. 4. — Pestlicide action upon the development of the seasonal biorhythms (1330

—15 Hs) of the tissular water in the apple-tree leaves.

Biorhythmology and its laws present a great theoretical and prac-
tical importance (1,6). In pommology and phytopathology biorhythmolo-
gical researches reveal new aspects and its knowledge is useful for the suit-
able application of pesticides, for the rational and efficient control of the
harmful organism, developing even a new science domain — Biorhy-
thmotherapy.
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CONCLUSIONS

1. The Seasonal water tissue biorhythms in apple-tree leaveg are
generally in g continuous descending Phase from Spring to autumn, the
angles of thejp inclinationg varying OWing to the interna] and external
actors,

2. There are some typical differenceg between the apple sorts ip the
Seasonal tissulay water biorhythmsg in leaves, :

3. The Seasonal  watep biorhy thng

are modified under
of the chemical op biological

L the action
Pathologica] agents,

3
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