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CENOTAXONOMY OF HALOPHYLE PHYTOCOENOSES
(PUCCINELLIO-SALICORNIETEA CLASS TOPA 39)
FROM ROMANIA. (I)

V. SANDA and A. POPESCU

The paper analyses the coenotic structure, the geographic distribution, the dy-
namics and tendencies of evolution of halophyle phyvtocoenoses, 31 in number,
placed between Salicornietalia Br.—BI. (28) 33 and Puccinellietalia So¢ 40.

This vegetation class is characterized by compulsory halophytes,
either the common ones (Aeluropus littoralis, Salicornia ewropaca, Suaeda
maritima, Spergularia marina, Plantago maritima ) or the vicarious ones
( Puccinellia limosa, Limonium gmelinii, Plantago schwarzenbergiana,
Aster tripolium var. pannonicus, Artemisia santonicum ) 'which give the
Phytocoenoses a peculiar colour (S. Topa, 1939)

E. Topa (1939), I. Todor (1947, 1948) and T. Serbénescu (1965)
wrote most valuable papers upon the halophyle vegetation from Romania.

SALICORNIETALTIA Br.-Bl (28) 33

It groups together strong salt grounds with excess of humidity during
Spring time and at the beginning of summer characterized by compulsory
halophytes.

Thero-Salicornion Br.-Bl. (30) 33; Pign. 53

The characteristic species both for this alliance and for the Sali-
cornietalie, order are compulsory halophytes vegetating on strong salt
grounds especially with chlorides. These are : Salicornia europaea, Suaeda
maritima, Aeluropus littoralis, Salsola soda, Bassia hirsuia.

1. Salicornietum europaeae Wendelbg. 53

The association is characteristic to strong salt grounds with excess of
humidity during spring time and at the beginning of summer. It is spread
both on maritime sands and on the continental ones being characteristic
of the chloride type salt grounds. Owing to the fact that water subsides
from these soils late at the end of May the vegetation appears a lot later
after the drying of the substratum. With the exception of the prevailing
species Salicornia europaea there are also never failing species on these
soils such as: Suaeda maritima, Spergularia media, Puccinellia limosa,
Plantago maritima, Juncus gerardi, Centawrium spicatum, halophyle
species well adapted to these conditions. Tn Transylvania, the association
presents differential species such as : Triglochin maritimus and Scorconera
parviflora. '

Owing to the soil drainage the association develops to the Suaeda
maritima and Obione pedunculate ones. On less salted grounds the evolu-
tion grows to Puccinellictum distantis and Obionetum verruciferae.
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80 V. SANDA and A.' POPESCU 2

2. Suaedetum maritimae Sod 27

It develops on strong chloride salt grounds damp mainly during spring’

time and at the beginning of summer., Together with Salicornia europaeq:

or sometimes mixed with it, Suaeda maritima is one of the first plants
that fixed on strongly salted grounds contributiong thus to the irprocess of
formation and of lying fallow. Because of the salt concentration the as-
sociation is poor in species these being compulsory halophyle with few in-
dividuals usually quartered at the edge of the prevailed population by the
characteristic species.

Suaeda maritima develops like an enclosure around the excavations
on the sands hDetween Mamaia and N¥vodari (A. Popescu, V. Sanda,1973)
marking a frontier towards the outside for the Salicornietum europaeae
association and often growing in mixture in their interference area. When
the saltness of the soils islessin quantity the association may be improved
by oversowing with Puccinellia distans, Agropyron elongaium , Juncus
gerarde, Aster tripolium (1. Serbanescu, 1965).

3. Aeluropo-Salicornietum Krausch 65

The association hasbeen described on the halophyle sands from the Danube:
Delta in Letea (Krausch, 1965). On the sands of the offshore bar represen—
tative phytocoenoses have been found in small hallow grounds in the south
of Cap Midia (Popescu, Sanda, 1975) where the salt concentration allows
the development of the two characteristic species. As part of the association
there appear : Suaeda maritima, Limoniwm bellidifolium, Sperqularia media,
halophyle plants most prevalent on the respective lands.

4. Salsoletum sodae Slavnié 39

It is an asdociation in connection with strong chloridic salt grounds, more:
or less humid, vegetating sometimes in poorer salt grounds. It also de-
velops on maritime dunes higher abundant in humidity especially round
the microdepressions where more water is accumulated. From the great
number of individuals formed during spring time around the dried shrubs
from the previous year some disappear but a rather big number of them
reach maturity managing to keep a balance within the vegetation of the
moderate wet and salted sands. More frequently met species within the
association are: Swuaeda maritime. Salicornia europaes, Halimione pe-
dunculata, Crypsis aculeate on the continental lands and Centaurea are-
narta, Cakile maritima, Bromus tectorum, Chenopodium glaucum for the
phytocoenoses on maritime sands.

5. Suaedeto-Kochietum Rirsutae (Br.-Bl. 28) Topa 39
(Syn.: ds. de Bassia hirsuta 1. Serbinescu 65)
The association is developing on very strong and very humid chloridic

salt grounds, water excess being an essential element for the existence of
these phytocoenoses. From the accompanying species we may mention
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Salicornia europaea, Aeluropus littoralis, Puccinellia limosa. The associa-
tion also installs on the halophyle sands at the outskirts of the established
Salicornia ewropaea and Sueeda maritima phytocoenoses.
The following facies within the association were signaled by E. Topa :
Bassisa hirsuta, Suaeda maritima, Salicornia europaea and Aeluropus
Uttoralis. They are characterized by a'certain de gree of salinity and humidity

6. Pucctnellio-Salicornietum Popescu et al. 87

It vegetates on the Stipoc sand bank where the two chalacteristic species
Salicornia europace and Puccinellic limosa form phytocoenose with an
average covering of 75—859%,. From the accompanying species more fre-
quently met we may mention : Aster tripolium, Aeluropus littoralis, Sper-
gularia media, Trifolivm fragiferum, Suaeda maritima, DBolboschoenus
maritimus, Juncus gerardi. They are indicatory and specific for the salted
and humid grounds. The association accomplishes the passing from the
strong salt grounds phytocoenoses established as Salicornia ewropaeq
and quartered in humid microdepressions, towards those accomplished
by Puccirellie limosa quartered on less humid soils with medium salt
volume,

PUCCINELLIETALIA So06 40

Characteristic species : Artemisia maritima, 4. santonicum, Atriplex it
toralis, Buplewrum tenwissimum, Hordeum hystriz, Lepidium perfoliatumnt,
Plantago maritima, Scorzonera cana, Taraxacum bessarabicum, Trifolium
orntthopodioides.

57

Puccinellion peisonis (\Wendelbg. 43) Soé 5

Characteristic species: Lepidium crassifolium, Puccinellia intermedsia
(P. peisonis ). ’

-

7. Puccinellielum distantis So6 37 ; Knapp 48

Puccinellia distans is spread on the salt grounds of the entire country as
it is the taxon with the largest ecological exactness. The ascociation is
connected with low places with accentuated humidity in the first part of
the vegetation season. As a result of the amplitude of soil salt concentra.
tion, Puccinellic distans phytocenoses are sometimes accompanied by w
great number of unhalophyle speciex. Numerous facies are described
within the association : juncetosum gerardii Mititelu et al. 67 , planta-
ginetosum tenuiflorae Mititelu et al. 67, nolygonetosum aviculare Mititelu
et al. 67, Scorzonera austriace, Podospermum conu i, Trigonella procumbens
Révirut et al. 68. .

L. Serbanescu (1963) signals out a number of 20 transitional stages
from the strongest halophyle with Salicornia europaea to those poor in
salt with Cynodon dactylon.
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8. Lepidio (crassifolio )- Puccinellictum limosae (Rapaics 27) So6 57
(Syn. : Lepidietum cartilaginet Rapaics 27, Lepidietum crassifolis Topa 39,
As. prov. de Lepidium crassifolium Serbinescu 63).

Signaled out by E. Topa (1939) in the salt grounds from North Romania,
the association is also spread in the East of the Romanian Plain where
it has been minutely analysed by I. Serbinescu (1963). The association
is connected with old salt grounds with sodium carbonate which can be
met both on old valleys and on high plains. The component species are
generally compulsorily halophyte. From these we may mention : Pucci-
nellia  distans, Camphorosma  annwa, Agropyron elongatum, Plantago
maritima, Spergularia media, Dianthus guttatus. 1. Serbinescu (1959) sig-
nals out the subassociation caricetosum secalinae So6 57 in the East of the
Romanian Plain.

Puccinellion limosae (Klika 37) Wendelbg. 43, 50

Characteristic species : Aster tripolium ssp. pannonicus, Bassia sedoides,
Camphorosma annua, Juncus gerardi, Kochia prostrata, Lotus tenuis,
Pholiurus pannonicus, Plantago tenwiflora, Puccinellia limosa.

9. Plantagineto (cornuti )-Agrostetum stoloniferae Soé et Csliros
44 corr. 73.

A minute analysis of the stational conditions and of the association
structure is made by Margareta Csiiros-Kéaptalan (1965) who mentions it
in the Valley of Aiton where this association vegetates on chlorine sul-
phated solonchalks, humificated with argillaceous consistence moist and
humid during the whole period of the year. The association is characterized
by the preponderance of hygro-mesophyl hay species. Among the halo-
phytes constantly met we may mention: Plantago cornuti, Scorzonera
parviflora, Trifolium fragiferum, Aster tripolium, Triglochin maritimus
and Juncus gerards.

10. Funarietum hungaricoe Stefureac 65

Funaria hungarice is a compulsorily halophyle moss which frequently
vegetates in the stations of the Puccinellietum distantis and Festucetum
pseundovinae associations. It is usually less frequent among the groups
that are quartered on the strong halophyle lands. A minute study upon
the stations with Funaria hungorice is accomplished by Tr. Stefureac
(19653).

11. Staticetwm limonit Borza 66
The association has been described by Al. Borza (1966) in Gilbinagi—
—Vasilati, Giurgiu county, where it develops on poorer zalted grounds.
The species comprised in the structure of the phytocoenoses of Stalice
limonium are : Bupleurum tenuissimum, Lotus tenuis, Trifolium fragi-
ferum, Scorzonera cana, Atriplex littoralis, Taraxacum bessarabicum, ete-
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Owing to the fact that the characteristic species Statice limonium
as well as its companions are less halophyle plants, the author of the as-
sociation himself considers that this can be better appointed to another
alliance. :

12. Puccinellietum limosee Rapaies 27

Vegetates on the solonetzs usually situated in depressions marshed during
spring time and dried during summer. The superficial stratum of the soil
has @ neutral reaction up to basic, the concentration in mineral substances
being richer in summer months as a result of water evaporation while the
soil dries and splits. The association reaches the developmental climax
during spring time and at the beginning of summer forming undersized
lawns of 10—15 em. The most frequent halophytes met in these lawns are -
Juncus gerardi, Hordeum hystriz, Lotus tenuis, Trifolium fragiferum and
Halimione pedunculate with which many a times comes to be codominant.

As it is well eaten up by the animals the association suits to the
improvement of solonetzs washed beforehand.

The cynodonietosum I. K4rpati 59 n.n. subassociation installs pre-
ponderantly on higher lands where there is a poor saltness of the ground.
making thus the passing from halophyle associations to the xeric-meso-
phyll or xerophyte ones.

The erystmetosum repandi (1. Serbinescu 65) Sanda, Popescu, Doltu
80 (Syn.: As. de Erysimum repandum T. Serbiinescu 65) subassociation
is.connected with more or less argillaceous soils, poor in ground saltness.

The following subassociations are cited : puccinellietosum So6 64,
transsilvanicum S06 25, camphorosmetosum Slavnié 48 and scorzoneretosum
austriacae-mucronatae Sanda et al. 78 (Syn.: As. de Scorzonera austriaca
var. mucronate 1. Serbinescu 63). -

I. Pop (1968) signals out two facies in Cris Plain : sperqulariosum
and asterosum.

13. Halocnemetum strobilacei (Kelller 25) Topa 39

The association has been described by E. Topa (1939) from Sinoe and con-
tains a limited number of species. Beside the prevailing species Halo-
conemum strobilaceum there also vegetate : Frankenia hirsuta, Halimione
verrucifera, Limoniwm bellidifolium, Petrosimonia oppositifolia, Suaeda
marttima, Salicornia ewropaea, Limonsum gmelinii, Aeluropus littoralis,
Lotus tenuis, Spergularia media, Plantago maritima.

It vegetates on halophyle, humid soils and it is quartered on the
solonchalks around the Sinoe, Golovita, Razelm and Smeica lakes.

14, Aeluropetum littoralis (Prodan 39) Serbinescu 63 ; (Bilik 56)
Krausch 65.
The association is spread in the Briila Plain, the Danube Delta and Do-
brogea : it develops on more or less sandy soils, strongly salted, rich in
humidity but there where water is not marshy. Within the association we
frequently find: Limonium gmelinit, Puccinellia limosa, Spergularia me-
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dia, Juncus gerardi, Planiago maritima, Jvancus acutus in the coastline
phytocoenosy (A. Popeseu, V. Sanda, M. I.Doltu, 1980), and Suoedw
maritima, Salicornia europaea, Halimione pedunculata, Aster tripolium,
Salsola soda (I. Serbanescu, 1965) in the continental ones,

15. Plantaginetum wmaritimee Rapaics 27

In the Romanian Plain the association forms phytocoenoses whose ecology
is connected with old saltnesses especially based on sodium carbonate .
They form a hard, 20 em thick, crust at the surface, during spring time.
In Transylvania, phytocoenoses of Plantago maritima vegetate on con-
stantly humid soils generally chloridic and have differential species Tri-
glochin maritimus and Scorzonera parviflore. The association has as dif-
ferential species Plantago coronopus in the Danube Delta. The regional
subassociation deltaicum Sanda et Popescu described on the Sulina sands,
prefers small hollowed grounds with constant humidity ensured by rain-
fall or by the ground-water layer that can be found a few centimeters below.

16. Agrostetum ponticae Popescu el Sanda 73

Described on the maritime sands: between Mamaia and Nivodari, the
association is rather spread in the Danube Delta too.; there it also vege-
tates on sands with different degrees of saltness of the ground. Stretched
lawns may be found on Letea sand bank occupying large surfaces bet-
ween Letea village and the forest. In years with abundant rain-falls the
characteristic species develops at large being thus harvested as hay. The
fodder is however of mediocre quality because of the very stiff stalk of the
species Agrostis pontica. The accompanying species are numerous in great
majority mesophyll but we may meet here many specific halophyle or
psammophyle species. '

Evd. Pugearu-Soroceanu (1966) reminds of the coastline phyto-
coenoses belonging to this species. They are named As. Agrostis alba var.
pontice but the author does not give any of their -floristic composition.

17, Staticeto- Ariemisietum monogynde (santonicum ) Topa 39
.~ :

It generally installs on solonetzs and solonchalks with poor salinization
occupying sometimes sulphate and carbomate walt grounds. It is to be
usually found at the edge of strong salt grounds whevre:the soil keeps its
humidity. Owing to theiv requests towards the soil humidity in xoil, the
characteristic - species. Artemisia sontoircym and Liémonium gmelinii alt-
hough developing on the sanie sert of roily tend to maintain separately.
Limonium gmelinit occupies the depths of soil where twater exceeds {or a
g‘o(%d.period of time and Artemisia santonicum populates the greund ele-
vations a let drier. ,

1. Todor (1948) noticed, as result of these  conditions, that the asso-
ciation comprises several subassociations in-which one of the characteristic
species- Puccinellia limosa 18 dominant., A

staticetosum Todor 48 (Syn. : limonietosum gmelint Adelina Pop 77,
Limonio- Artemisietum salinae S06 7T1. As. de Siatice gmelini 1. Herbinescn
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65) subassociafion descrihed at Sirate-Turda Springs is also rather fre-
quently spread in Aluntenis Plain where it installs on soils with a moderate
concentration but rich in liumidity.

The artemisictosum Sanda, Popeseu, Doltu 80 (Syn.: Artemisietum
saltnae auct. roni. non So6 27) subassociation installs on the positive
formations of the microrelief with less salt concentration and lower humi-
dity. Within thiz subasscciation there are many compulrory halophyle
species missing such as: Suaeda maritime, Salicornia curopaea or their
presence is absolutely causal.The unhalophyle species are numerous which
indicates the passing towards the nonsalted ground vegetation. Thus I.
Serbidnescu (1965) indicates the stage with _4rfemisic austriaca where
the steppe species abound. )

18. Aeluropo- Puccinellietum limosae Popescn et Sanda 75

Both deluropus Uittoralis and Puccinellic limosa are species with large
spreading on halephyle sands with a great degree of humidity. Stretched
surfaces where the two speciex are codominant are to be found between
Ndvoadari and Cap Midia. deluropus littoralis is usuallv more abundant;
and owing to its biological particularities of emitting stolons the land is
well eovered and the development of other competitor species is. stopped.
The most constant accompanying species arve: Limoniwm gmelinii, L.
bellidifolivm, Plantago maritime, Salicornio europaca, Sperqularia media,
Rumer maritimus, ete,

19. Hordeetum maritimi I. Serbiinescu 65

The assceiation vegetates on poorly salted soils, more humid; W?ell heaten
and flocded during autumn and spring time. The association ‘occupies
cengiderable surfaces on the coastline in Cap Midia (Popeseu; Sanda,; 1875).
In Sulina it can be frequently found in courtyards, vacantlands and in the
city park where it grows together with : Plantago coronopus, Juncus ge-
rardi, Lotus tenuis, Lepidium latifolium, Spergularia media, Puccinellia
distans, indicatory plants for the sand salinity. -

20. Hordeetum hystricis (Sod 33) ‘Nendelbg. 43

It vegetates on more or less solonized solonetzs. Hordewm hystriz invades
the soils there where secondarily the supericr sphere:is explored as it is
humid in spring but dried during summer time. Lot :
In this association along the characteristic’ specie§''we inay ' more
frequently meet the following : Festuca pseudovina, Poa bulbiosd,  Cerasti-
wm dubtum, Scleranthus annnus, Trifolivm parviflorum, Scorzonerd cana.
The association represents o picnneer coenotaxob characterized by annual
species and by the codcmination of the hemicyyptophytes. S ‘

21. Bassielum sedoidie (Ubrizey 49) Sod 64
The association installs at the extremity of salt gicunds towards the steppe
on soils with sandy siructure end peor selinity. It may be found at Ilorth-
West Bacalin isiand cn humid and salted rands creating a band of Acorel-
us pamnonicus. Here, the great nvmber of indiviGuals belonging to the
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characteristic species impedes the installation of other species. However,
there have been noticed the following, within the association : Atriplex
hastata, Acorellus pannonicus, Juncus gerardi, Salicornia europaes and
Suaeda maritima.

The presence of the species Atriplex tatarica in the phytocoenoses
from the Romanian Plain (I. Serbinescu, 19653) indicates a poor saliniza-
tion and a ruderalization of this association through grazing.

In Moldavia (Corbu Nou) the subassociation atriplicetosum litto-
ralis Soo6 57 is cited.

22. Agropyretum elongats 1. Serbdnescu 59; Vasiu et al. 63

Agropyron elongatum is a species adapted to the salting conditions of the
soil, forming circular and compact bushes. It is the reason for which its
phytocoenosys may be found in few species with a small number of indi-
viduals, Within the association there take part both species with strong
salt soils  (Suaeda maritima, Sperqularia media, Halimione pedunculata )
and some supporting halophyles as : Airiples tatarica and Cynodon dac-
tylon. The installation of weed species is done when the association has
been used as pasture.

23. Pholiuro- Plantaginetum tenuiflorae (Rapaics 27) Wendelbg. 43

(Syn. : As. de Pholiurus pannonicus, 1. Serbinescu 65).

The association installs in depressionary places where water stagnates
until late in spring. It usually vegetates on sulphatic and carbonated salt
grounds. It occupies small surfaces in the Romanian Plain.

The following subassociations are known : pholiuretosum So6 64 ;
plantaginetosum tenwiflorae So6 64 (Syn.: Polygono- Plantaginetum tenwi-
Jlorae 1. Pop 68); myosuretosum Slavnié 48, Grigore 71 ; polygonetosum
avicularis Wendelbg. 50 and lepidietosum ruderale Adelina Pop 77.

24. Camphorosmetum annuae (Rapaics 16) So6 33 cerr. So6 68

(Syn. : Camphorosmetum ovatae Rapaics 16).
It was signaled out by E. Topa (1939) for the first time in Romania.
The association develops on older surfaces of salt grounds belonging to
the chloridie salt grounds area. It installs on soils strongly salted and
poorly structured. The association claims a humidity increase in the first
period of vegetation. During summer time the groups of Camphorosma
annug distinguish themselves easily owing to the russet colour of the stems.
We may mention the following more frequent species that belong to the as-
sociation structure : Flantago maritima, P. tenuiflora, Artemisia santoni-
cum, Cynodon dactylon, Atriplex totarica, otc.

Within the association there are signaled the following subastocia-
tions : festucetoswm Mititelu et al. 67 ; plantagineiosum maritimae Wendelbg.
50; puccinellietosum Mititelu et al. 67; mairicarieiosum salinae Grigore
71 ; matricarietosum Slavni¢ 53 and ariemisietesum So6 (47) 64.

25. Camphorosmetum monspeliacae (Topa 39) Serbinescu 65

Camphorosmetum monspeliacae is bound to the caleium carbonate solo-
netzs but may be found on more or less rich in caleium carbonate loess.
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Many halophytes take part in the structure of the phytocoenoses : Arte-
mista maritvma, Limonium gmelini, Plantago maritimae, Halimione wverru-
aifera, Puccinellia distans ; they use the salts from the depth. Other species
like : Lepidium ruderale, Trifolium parviflorum, Cerastivm dubium and
Hordewm maritimum indicate a poor salinization. In the process of soil
washing the association develops towards the installation of the vegetation
of dominant steppe in the initial stages of Poa bulbosa passing afterwards
towards the installation of phytocoenoses of Artemisio-Festucetum pseudo-
vinae.

I. Serbinescu (1960) described the camphorosmetosum monspeliacae-
ovatae subassociation in  Oltenia.

26. Petrosimonietum triandrae Todor 48 ;' Serbinescu 65

The association has been described by 1. Todor (1948) in Béile Sirate—
—Turda. The characteristic species is specific to salt grounds with medium
up to high concentration, in the last situation not lacking the species :
Suaeda maritima, Salicornia ewropaea, Bassia hirsuta, ete. The steppe-
sizing tendency of these phytocoenoses is indicated with the help of COyno-
don dactylon, Polygonum aviewlare and Artemisia austricce installation

27, Obionetum verruciferae (Keller 23) Topa 39; Prodan 39

The association is bound to argillaceous compact soils with a higher or
a lower humidity and saltness accent in depth. When the association is
temporarily flooded the salts come to the surface too. Among the compul-
sory dominant halophytes within the association we may mention : Pucci-
nellia limosa, Suaeda maritima, Limonium gmelinii, Artemisia maritima,
Salicornia europaca species that indicate a strong salinization at soil
surface.

In the salt grounds from Caragele (Buzdiu district) the phytocoe-
noses of Halimione verrucifera are quartered on higher places on rising
grounds while Juncetum gerardii populates a lot more humid microdepres-
ions. '

28. Obionetum pedunculatae I. Serbinescu 65

It is characteristic for the strong salt grounds in the eastern Muntenia
Plain. The characteristic species Halimione pedunculata develops abun-
dantly stopping the installation of other plants. Among the species most
frequently met within the phytocoenoses organized by Halimione pedun-
culate we may mention : Puccinellia distans, Spergularia media, Sali-
cornia europaea, Juncus gerardi, etc. The number of the individuals be-
longing to the species mentioned above may be sometimes most numerous
achieving thus well delimited facies. The most spread phytocoenoses with
Halimione pedunculata can be met in Talomita, Briila and Buziu counties.

29. As. Nitraria schoeberi-Obione portulacoides (Serbinescu 39)

Borza 60 (Syn. : Nitrario-Artemisietum maritimae Mititelu et al. 82).

Nitraria schoeberi may be found at Policiori-Piclele (Buziu county)
vegetating together with numerous halophyle species like: Halimione
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verrucifera, Artemisia marittma, Lotus angustissimum, Artemisia pontica,
Puccinellia limosa, Festuca pseudovina ssp. salina, Limonium gmeliniz,
Scorzonera cana, Achillea setacea, Matricaria chamomilla. The phytocoe-
noses vary between 50—909, as surface and may be found on the dried
alluvial deposites and marls around Picla Mare sout-eastern Picla Mici as
well as on the valleys of Piclele rivulet. Owing to the fact that Nitraria
schoebers is systematically destroyed by burning and uprooting and the
reservation is constantly gazed, protection measures for it are indispensa-
ble; the protection must be done with muddy vulcano to preserve the
species in a place in the country where it vegetates.

30. Leuzeetum salinae (Borza 31 n.n.) Révirut 58

(Syn. : Leuzeeto-Oenanthetum silaifolice. (Borza 31 n.n.) Topa 39).
The association corresponds to the hayfields with Leuzea salina signaled
out by Al Borza (1931) in Moldavia and named by =. Topa (1939) as

Leuzeeto-Oenanthetum silifoliae. The phytocoenoses of Leuzea saling Noi-

thern Romania are characterized by the presence of the species Peucedanum
lairfolivm, Iris halophila, Aster: sedifolivs and Scorzomera ausiriaca var.
ducronata all with sinecological affinities gathered together by E. Topa
(1939) in the alliance Puccinéllio-Staticion gmelini.

From the other accompanying species more frequent are: Lotus
tenuis  Taraxacum bessarabicum, Juncus gerardi, Aster tripolium  ssp.
pannonicus, Plantago schwarzenbergiona and Limonium gmelingi.

In the salt ground from Muntenia Plain especially in those from the
Cédlmitui and Buzdu valleys phytocoenoses from the Leuzeetum salinae
association are frequently met. They develop in intensely flooded fields
during spring time.

31. Iridetum halophilae (Prodan 39 n.n.) I. Serbinescu 65

The Iris halophila association form phytocoenoses extended especially
along the Talomita river and it depends on the alluvial soils with sandy
structure, poorly up to very poorly salinized. Within these phytocoenoses
a great number of halophyle species take part, such as : Sperqularia media,
Camphorosma annua, Juncus gerardi, Puccinellic distans, Atriplex lit-
toralis, etc. Owing to the intense ‘grazing the phytocoenoses are invaded
by numerosus ruderal species. ;
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PLANT REGENERATION FROM CROWN GALL
OF DATURA INNOXIA

I. VATAFU, CALINA CORNEA, G. ZARNEA *

Crown galls were induced on Datura innoxia with different Agrobaclerium tume-
faciens strains. Some calluses derived from tumours produced by A. tumefaciens
Al and Kl were able to regenerate shoots. Only some shoots, those derived from
calluses produced by A. {umefaciens Al, differentiated roots. The regenerated
plants were tested for opine production and resistance to superinfection with. A.
tumefaciens Al. Some calluses derived from tumours produced by A. (umefaciens

K1 were resistant to kanamycine. .

INTRODUCTION

Crown gall, a disease affecting many dicotyledonous plants, is
produced by strains of Agrobacterium tumefaciens which carry a tumour-
inducing plasmid (Ti) (Zaenen et al.,1974; Van Larebeke et al., 1974 ;
‘Watson et al., 1975). The Ti plasmid transfers a portion of its DN A (T-DNA)
into plant cells (Chilton et al., 1977) where it is integrated into host chro-
mosomal DNA. The integrated T-DNA directs the synthesis of auxin
(Inze et al., 1984 ; Schroeder et al., 1984) and cytokinin (Akiyoshi et al.,
1984), which produce tumoral plant cell proliferation and the synthesis of
opines, novel compounds vatabolized by the inciting bacteria (Petit et al.,
1970).

Crown galls induced by different strains of 4. tumefaciens having
unchanged T-DNA are sometimes able to regenerate shoots but never
form roots. There is less information about the whole plant regeneration
from crown galls : Norton and Towers (1984) reported the formation of
rooted shoots after transformation of Bidens alba with plasmid pTiT37 ;
Necasek et al. (1988) obtained transformed plants from tumour tissue of
Lycopersicon esculentum infected with A. tumefaciens T37.

In this paper we described the regeneration of plants from crown

galls of Datura inmowia cv. Laura produced by different strains of A.
tumefaciens. :

MATERIAL AND METHODS

— Bacterial strains used in our experiments are shown in table 1.

— Plants : Datura tnnoxia cf. Laura was used as recipient of T-DNA.

— Isolation of tumours and regeneration of plants : Crown galls
were induced on plant stems by A. tumefaciens strains. After a month,
the tumours were excised, sterilised and transferred on the MS medium
(Murashige and Skoog, 1962), without phytohormones and cultivated in
light (20001x, 16 h period) at 25—30°C with periodical subcultivation.
For elimination of bacterial cells we used carbenicillin (500 pg/ml). Rege-
nerated shoots were transferred on MS medium without hormones where
they formed roots. Regenerated plants were cultivated in pots in a gre-
enhouse. —
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1]

Table 1

Baclerial sirains used in our experiments

Strain l Plasmids ] Description
!
A. lumefaciens A6 } pTiA6 ocst tim*t
A. tumefaciens B6 l pTiBé ys
A. lumefaciens Al ! pTiAl vy
A. tumefaciens K1 i pTiA6 : pRD1 ocst tumt Ap™Te!Km?®

— Superinfection : the regenerated plants were tested for suscep-
tibility to superinfection with strains of A. twmefaciens.

— Opine assay : octopine assays were performed on supernatant
fraction of centrifuged homogenized plant tissue (Webb, 1986). Aliquots
of 20 ul were applied to Whatimann 3 MM paper. The samples were sub-
jected to electrophoresis at 200 V/em for 1 hour, in an acetic acid/formic
acid buffer, pH 1.8 and to paper chromatography. Guanidine compounds
were stained with nynhidrine reagent (Seitz and Hochster, 1964).

— Resistance to kanamycine of the transformed calluses was tes-
ted on MS medium with Km (100 pg/ml), by comparison with untransformed
tissue.

RESULTS AND DISCUSSION

Crown galls were indueced on Datura tnnoxia with different A. tume-
Jaciens strains : A6, B6, Al and Kl. There were variations in the ability
of these strains to induce shoots and roots. Tumoral calluses obtained after
the cultivation of tumours on MS medium were maintained for a long
time on this medinm with periodical subcultivation (Fig. 1). They were
positive for the presence of octopine.

Some caluses derived from tumours produced by 4. tumefaciens
Al and 4. tumefaciens K1 were able to regenerate shoots after a year
of cultivation (Fig. 2). Only shoots from calluses produced by A. tume-
Jaciens Al differentiated roots on MS medium without hormones. We
obtained in this way 7 plants. Only two of them were abnormal morpho-
logically, octopine positive and resistant to superinfection with the same
strain of Agrobacterium (Fig. 3).

The shoots regenerated on the calluses produced by 4. tumefaciens
K1 were abnormal morphologicaily (they lost apical dominance) and never
form roots.

The caluses obtained from tumours produced by the oether two strains
of A. tumefaciens (A6 and B6) did not regenerate shoots during the same
time of cultivation.

Agrobacteria of octopine type can introduce two distinct pieces
of T-DNA into dicotyledonous plant cells, namely TI-DNA and TR-DNA
(Fig. 5). On the Ti plasmid each of the T-regions is bordered by two 25 bp
directly repeated. TL-DNA, which is always present in crown galls har-
bors the onc genes. These consist of gene 1 and 2, together named the

Fig. 1. — Callus obtained from a tumor produced by Agrobacterium tumefaciens Al on
Datura innoxia.

Fig. 2. — Shoot appeared on the tumoral calluses of Dafura innoxia induced by the infec-
tion with A, fumefaciens Al
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auxin locus, and gene 4, the cytokinin locus. Together the onc genes cause
a severe disturbance of phytohormone balance at the site of infection,
leading to unlimited and undifferentiated proliferation of cells.

If the cytokinin gene is inactivated, tumorous grow slowly and tend
to form roots ; if only the auxin locus is inactivated, the transformed tissue
spontaneously regenerates shoots (Peerbolte et al., 1986).

Our results with A. tumefaciens Al suggest some deletions in
TL-DNA which atfected the ¢mr or ¢tms genes providing shoots only or
shoots and roots. The results with 4. tumeaciens K1 would be produced
by the effect of transposition of the transposons from pRD1 (Ap, Te, Km)
in T-DNA of pTiA6. This hypothesis is confirmed by the fact that some

calluses derived from tumors produced by A. tumefa,cwns K1 are resistant
to Km (100 pg/ml) (fig. 4).

At the same time, our data confirm the affirmation that the tu-
mors represent in fact a mosaic of normal and transformed cells. Thus,
the normal plants (ocs~ ) susceptible of reinfection) regenerated from
tumoral caluses have the origin in the normal cells, while the morphologic
abncimal plants (ocs™) were regenerated from transformed cells.

: CONCLUSIONS

The experimental data obtained lead to the following conclusions :

1. All the strains of A. tumefaciens tested in our experlments were
able to produce tumors on Datura tnnoxia.

2. The ‘caluses derived from tumors produced by A.
Al differentiated shoots and roots on MS medium.

3. Only two of the regenerated plants were ocs* and resistant to
superinfection with the A. tumefacwns Al

4. Shoots regenerated from the caluses produced bv A. tumefaciens
K1 w rere abnormal morphologically and never form roots.

The caluses produced by the strains A. tumefaciens A6 and A.

tumefacwns B6 did not regenerate shoots.

6. Some of the calluses produced by 4. tumefaciens K1 were resistant
to Km due to the effect of transposition of the transposon for resistance
to Km from pRD1 in T-DNA of pTiA6.

tumefaciens
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! CONTRIBUTIONS A I’ETUDE DU PHYTOPLANCTON
DANS UN ECOSYSTEME ANTHROPIQUE

EUGENIA STANCU

Le travail fait une breve présentation de la structure qualitative et quantitative du
: phytoplancton, dans le lac de Dimbovita, au cours de Pannée 1989.

Le bassin de Dimbovita est un lac d’accumulation construit en 1987,

sur ancien chénal de la riviere de Dimbovita, & D'entrée de Bucarest,

; : zone de Cringasi. Il a une surface de 24 ha, une profondeur moyenne de

5,0 m et un volume de 14 millions m.c, L’alimentation se fait parla riviere
de Dimbovita et par un canal qui amene ’eau de la riviere d’Arges,

Le présent travail contient une premiere partie des résultats que nous
-avons obtenus, concernant la flore alguale de ce lac. Nos recherches ont
eu’en vue la structure et 1'évolution de la cénose alguale dans les condi-
tions d'un biotope anthropique.

: MATERIELS ET METHODE

En 1989 on a fait 1’étude mensuelle du phytoplancton du lac de
9 i Dimbovita, du point de vue qualitatif, & partir du mois de mars; le pré-
& ; levement des épreuves a été fait de quatre stations situées dans des en-
12 droits que nous avons considérés importants dans I’établissement du ta-
i bleau algofloristique de cet écosystéme. Ainsi la premiere station fut-elle
i fixée devant le canal qui ameéne ’eau de I’Arges et la deuxiéme 3 I'entrée
2 de la Dimbovita. Nous avons considéré ces deux stations comme néces-
’ saires pour établir les voies de pénétration de certaines especes alguales,
i La station « centre »-3- a été fixée aproximativement 3 1a moitié de la
2 ' distance entre 'entrée de la Dimbovita et le barrage, prés de lancien
chénal de Dimbovita. Une quatriéme station a été fixée dans I'immeédiat
b voisinage du barrage, & la sortie des eaux du lac. Pour Panalyse de la den-
sité numérique on a prélevé des épreuves d'un litre, qui ont été laissées
; . se sédimenter pendant 2 semaines, aprés quoi on les a concentrées de nou-
i - veau et on en a examiné au microscope un volume de 0,05 ml;les résultats
= sont exprimés en milliers d’exemplaires/litre. La biomasse du phytoplancton
a été estimée par la méthode volumétrique conformément 3 l'analyse
nhumérique du phytoplancton en utilisant la densité spécifique du con-
tenu cellulaire égale & 1. ILes résultats des analyses ont été exprimés en
mg substance humide/litre,

RESULTATS ET DISCUSSIONS

P On a identifié en 1989 dans le lac de Dimbovita, 146 taxa et infra.
ki ' taxa d’algues, réparties en 5 groupes taxonomiques : cyancphytes, eu-
glénophytes, pyrophytes, bacilariophytes et chlorophytes.

Du total des taxa déterminés dans le lac au cours de cette anndée,
47 especes (représentant 32, 189,) appartiennent aux bacilaricphytes,
48 espéces (32,889%) aux chlorophytes et 30 especes (20,55%) aux eu-
glénophytes. On ‘a déterminé encore 12 espéces (8,229) Dbyrophytes et
9 espéces (6,169,) euglénophytes. L’analyse de la composition algofloris-

B
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me nous reléve une cénose de type chlorophyte-

tiqﬁe de cet écosyste les pyro-

bacilariophyte-euglénophyte ou le rdle d’associé est détenu par
~euglénophytes. :
phytei: ;})i&%gdes faga déterminés mensuellgment dans }e lac sulfn ;nlise
courbe ascendante de mars en mai, de 2(?,&%'1)6;6: ngsg?gglérﬁsl 1f£ximum’
il, 64 en mai. Au cours des mois é 0 gi
3}e§néaég l(li,ét;erminées (64—65 especes) pour qu’on enreg’lstre en se;ﬁ;:rﬁl‘lz)ﬁ:
unepbaisse & 34 especes, qui marque linstallation d\e 1 au‘glolr‘;arﬁs].m) o
jui situe en dehors de cette courbe (21 espéces seule: ;
%;ig:;n gz&e g’;ﬁ: ‘due a un choc abiotique (déversements tox-lquetsr ;liilmlgs %g
systéme d’accumulation du lac ou une vidange foreée qui ent
D ton aussi). ' : 1 L .
phymggn;rintemps, )la, cénose est de type dla,toméeb—el}nl(nop}?;ti;i::i'e Pl?;le
dant la chaude saison, en été, la cénose alguale du lac einr g%kéces Lo
modification dans le sens de Paugumentation du nombre des .g; e sy
chlorophytes en méme tems que la baisse du nombre dfzs ]:Jhatol?omne =
quelles s’ajoutent un important nombre de pyrophytes. i n ?;1 'la . i
constate un nouveau changement de la composition alguale,
étant de type chlorophytes-cyanophytes.

Sous I’aspect de la constance (tableau 1), on rencontre dans le lac

¢ 0
de Dimbovita seulement 9 espéces constantes, représentant 6,16 % et

Tableau 1

Liste des taxa constants et accessoires du lac de Dimbovita en 1989
1
Constants Accessoires

Cyanophyta
Aphanizomenon flos-aque
Chroococcus dispersus
Chroococcus turgidus iy
Dactilococcopsis Thaphidioides
Microcystis flos-aque
Microcystis pulvereae
Oscillatoria tenuis
Dinophyta
Ceratium hirundinella
Gymnodinium excavatum
Peridinium cinctum
Bacillariophyta = Diatoma
Asterionella formosa
Kyclotella kiitzingiana
Cocconeis placentula e
Melosira granulata var . angustisstma
Nitzschia hantzschiana
Synedra acus
Chalorophyta 3
Actinastrum hantzschii
Ankistrodesmus setigerus
Chlorella vulgaris
Coelastrum microporum :
Crucigenia rectangularis
Cocystis naegeli !
Pediastrum duplex var. reliculatum
Scenedesmus quadricauda
Staurastrum paraedozxum

!
et

+ 1+
I+ |

L+ 1+
F+ 0+ +

I+ 1
L++ | +++

|+

3
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19 especes accessoires qui réalisent 13,019,. Le nombre réduit d’espoces
constantes et accessoires est caractéristique pour un systéme jeune — en
formation — tel le lac de Dimbovita.

Les valeurs de la densité numérique du phytoplancton du lac de
Dimbovita (tableau 2) se sont situées en 1989 entre centaines de milliers
et dizaines de millions d’exemplaires par litre.

Tableau 2
La densité (milliers d’ex./litre) etl’abondance numérique du phytoplancton du lac de Dimbovita
1 ee 1989
Nombre | Groupes taxonomiques
Mois  |Stati-| total Cy. Eugl. Pyr. Bacil. | Chl.
O Imillers = ]
ex/l | Nr.| 9% INv o |'nNr. | 9 | N S0 T i,
1| 1082 50 | 4,62| 2 1,85 0 0,00/ 1018 | 94 ,08: 12 111
21 76 4 32 | 44770 0,000 0| 0,00 646 | 9022 38 | 531
Mars | 3 310 10 3,22/ 0 0,00 0 0,00/ 284 | 91,61 16 5,16
.0, 4 842 12 1,421 0 0,00 0 0,00/ 814 | 96,67/ 16 1,90
| 1 238 | 24 10,08| 4 1,68 4 1,68 162 | 68,08 44 68,49
Lo 144 |- 13011120831, 0 | 0500}, . 2,},,1,30/ " 38  |'2639| 74 | 51,39
Avril (44585 o178 34 119,32/ 2| 1,14 0| 0,000 108 | 61,36/ 32 | 18,18
4 182 52 128,57/ 0 0 ,OO§ 0 0,00{ 70 38,46 60 ,’ 32,97
1 5576 | 102 1,83 2 0,04] 62 1,11) 5136] 92,11, 274 4,91
2 | 10455 | 459 4,39 0 0,00| 16 0,15 9252| 88,49 724 6,93
Mai 3 | 12124 | 124 1,02(54 0,45/ 28 0,23} 11559| 95,34/ 36 0, 30
4 | 11930 | 100 0,84] 0 0,00| 18 0,15 11058] 92,69 -754 6, 32
1| 435 22 5,06 0 0,00] 244 56,09 133 30,58 36 8,28
2 | 764 54 7,0717 2,23| 470 61,52 160 20,94| 63 8,25
Juin 3 . 1572 320 | 20,36 8 0,51 666 42,37, 180 11,45, 398 25,32
4 | 922 40 4,34 2 0,22| 792 85,90, 52 5,64, 36 3,91
1| 336 8 2,38/ 0 0,00| 268 79,76 0 0,00/ 60 17,86
2 | 670 8 1,19] 0 0,00{ 494 73573 0 0,00| 168 25,08
Juillet 3 | 356 0 0,00{ 0 0,00] 342 96,07 0 0,00; 14 3593
4588 | 4 0,68] 0 0,00] 238 40,48 36 6,12 310 52,72
1| 1830 | 348 19,0216 0,87 706 38,58 394 21,53 366 20,00
2 | 1438 | 116 8,07 6 0,42(1086 75,52 54 3,76] 176 12,24
Aolit 3 | 1438 ; 242 16,83|22 1,53| 616 42 84| 110 7,65| 448 31,15
4 11011 | 244 24,14/ 0 0,00 454 44 ,91| 82 8,11| 232 22,95
i 2 1340 ; 204 15,2252 3,88| 738 55,08| 14 1,05/ 332 24,78
‘Septembre 3 {1056 | 468 44,32 0 0,00{ 450 42,61 0 0,00] 138 13,07
4 | 800 482 60,25 0 0,00| 130 16,25/ 40 5,00{ 148 18,50

Note : Station : 1. entrée de P’Arges; 2. entrée de la Dimbovita ; 3. centre; 4, barrage

Dans les associations phytoplanctoniques, les especes alguales peu-
vent étre dominantes ou dominées. Les especes dominantes sont celles

qui peuvent donner une idée claire sur Pensemble phytoplanctonique et

sur les particularités du biotope dans lequel elles apparaissent. En général,
les niches occupées par les espéces dominantes sont plus lar, oes que celles
occupées par les espeéces rares.

La succession des maximums des différentes especes alguales phy-
toplanctoniques refléte, outre une modification du milieu phySiCO»ChiHliqU.e,
une intervention des facteurs biotiques. 11 v a des aunteurs qui consi-
dérent que chaque composante de ’association phytoplanctoni que produit
une autotoxine qui limite la croissance de ga propre population. De la,
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sorte, L’ Asterionella s'inhibe toute seule lorsqu’elle atteint un 1113){11}?11;1:
numé’rique mais elle stimule le déveloplpi%m_eint dela popil.ajt]em(lle féee?{x?é
¢ diatome jces d’huile ccmme matiere g ,
dra. Les deux diatomées, productri  Léserve,
i ices eces du genre Coelastrum productric
sont stimulatrices pour les espece u g
d’amidon (1), (2), (3). Une telle situation re rencontre dans le lac de

Dimbovita au mois de mai, lorsque la population d’Asterionella réalise

Tableau 3 ) X
La densité mg substance humide/litre et Pabondance {9 ) de la biomasse du [)115 t()[ lancton
/ ) a \ /0,
( du lac de Din b()\lla en 1989

Groupes taxonomiques
. Bic- - . - e .
Mois Stati- mase Cy. ' Eugl. V_Hf}ig:_ij_‘liacﬂ. 777777 ’ Chl .
BTV T 5 (./
o mg/l mg/l [ % mg/l l % mg/l ‘ o ? mg/l l % } mg/l. ! Y%
' ' ]
. 1 L i -~ A3 ryrs ‘)'(_i 28
| ' 7 69,77 0,308 27,15
06| 2,28/ 0,000 0,79' 0,000 0,001 0,794} 69, 309, 27,1
1 i;gg g,ggg 4,6(,‘ 0.0000 0,00, 0,000 0,00 0,559 40,53 0,7411 \)4,36
§ 0.730] 0,001} 1,37 0,000 0,00 0,000 0,00 0,206} 28,22 0,514 70,;
Mars 4 | 1.600] 0,323 20,19] 0,000, 0,00/ 0,000 0,00 0,674 32)7]2% 8,(152:i 3;,25
; 266! - 008’ 0.95 0.0360 2,01 0,399 22,27 0,137] 7,
1| 0,846 0,266 31,44, 0,008 0% , | 0,300) 22,27 0,157 7,69
5 [ 0.000 0,000 0,100! 20,16] 0,i81] 36, 210/ 42,
2 | 0,496 0,005 1,01 0, ,00! ‘ : 10} 12,34
Avril 3 | 07500 0,099 18,80' 0,170} 34,00/ 0,000{ 0,00! 0,096 19,20 8’133 z; 00
Ti 1| 0.370| 0.080! 21,62/ 0,000 0,00 0,000] 0,00 0,223 22)(1 0,203 06,27
. 405 4,35 i 4] & 32,58 5,2 56,76 0,584 s
0,405 4,35 0,004 0,04 3,036, 32,58/ 5,
é 18,%8 1&]3 13,66} 0,0000 0,00} 0,800, 7,72| 7,279 7}),20 0(3(;4' ]:;;,g.l%
. 3 115,585 2.450] 15,72 0,243] 1,56 1,136/ 7,29/ 9,760| 62,62 é’ji{‘ 12,81
Mad 1 113.064] 0,300 2,301 0,000; 0,00/ 0,708 3,42 2,&;(1;2 73,3()5 52();) 8,72
El EAS . - . ) . :
; 0| 0,00111,424] 59,30 7,2 7,720 0, ,
1 {19,266] 0,311 1,61 0,000/ 0,001, 301 7,268 37,72 0,263, 1,37
2 3,182 9,44| 1,130] 3,3523,143) 68,08) 6,103) 18,11] 0,141} 0,42
Juin 3 o er f,m 1.44] 0,056 01626 ,450] 76,67 0,63 .84 3,823 16,58
s [LLR ~ < 2,97 : s ll, 4,158 s
: 202] 0,65 0,004 0,01138,849] 82,97| ° 8| ¢
;‘ fgiig 8 1641 3.460 0.000] 0,00{12,545 93,42 8888 38((; (;313 1222
3240 > * e . 470 . 457 g
2 I 0,320/ 0,39) 0,000( 0,00[25,992} 84,70} 0, 7 1
liet 3 33’333 0,000 0,00; 0,000, 0,00116,902| 98,05 0,000{ 0,00 (1)233 11’23
Juttte 4 [13.102] 0,017 0,13 0,000 0,00,11,564 8,20 0,027 0.21) 1,494 11,40
0.105 58 07 535,172 70,2 o502 9,700 L 29
50,105] 9,512( 18,58 0,074) 0,15!35,172 70,21} 1,812] 3,62
é Eg}ig g’gso 3,8(5;? 0,025/ 0,04}51,710 74,78} 0,246, 0,36/14,485 Lg,gz
Aotit 3 137 470| 8 221| 21,04 0,154 0,41128,304] 75,52 (1))(9,5 132218?% 26"?4
’ "566! 18,25 0,000 0,0021,674, 22,27] 1,3 3, ,83 ¥
3 sl Taedl 10750l 0 odr! 0 ta54 50| 680 02042| 008110300, 20/27
% b sorlie s 360 07000 000121 415| 52,35 0,000] 0,00 4,211 10,29
) 15.981] 37,36' 0,000{ ©,0021,415| 52,35 0, , , 0,29
?eex];)l_bre i ;g’ggé 17,686 62137‘ 0,000, 0,00] 6,148 21,68 0,112/ 0,40} 4,410} 13,55
b 3

Note : Station : 1. entrée de VArges; 2. entrée de la Dimboviia; 3. centre; 4. carrage

o\ : . ’s 7 . -
des valeurs élevées sur Ventidre surface du lac gus.qlll d111,4§186 1?;1;1}1911 Ien é/
Y ! y i es va | -
i ' i re ». Au cours du mois de juin,
litre dans la station « centr _ : i, e e e Tes
i Salisé : stertonella baisgent jusqu’a ze
s réalisées par le genre Astertonell § g 18 les
Ei(}nlgle«?nb 3 et 4pDans le cas particulier mis en e\rldgnce on n fsmen
0~i;m'e pas de croissance numérique de la population de Synedra, mais o
v 'remarque le développement de lejgrf\ﬁn}lahoptdeet Gs%%(tlfﬁ g:rlne I oénose
C « des mois de jun, juillet, actt e cmbre, la cénost
Au cours des mois de jun, juillet, ao b septembre hove
alguale du lac est dominéde de point do vae numcerique pas L*% d;?gl/ﬂ;‘ ke
rativ 5 nells i atteint 1.032 milliers dlexemplaires [ U
Cerativm  hirundinelle qui attel = Aot La fleuraison rénlisée
B ntrée de 1"Arges) an mois d’acut. L& ileurals 115
ns la station I(entrée de i"Arges) au B at. La dew n plalisoe
g{:f ,Ce(;’af?'um au cours de cette péricdn a conduitaussi & la medificat
. xviNd2ag ; ‘ : . L
de la couleur de lean du lac en jaune-brufi.

3. Tonescu Al, Gavrila L., 1973, St. cerc. biol.,, Seria botanicd, 24. 1.
4
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Les mois de mars et avril se situent de point de vue de la biomasse
réalisée dans le lac de Dimbovita entre les limites de 0,370 mg jusqu’a
1,600 mg substance humide/litre. A partir du mois de mai jusqu’en sep-
tembre le poids de la biomasse est réalisé au compte de la dinophite Cera-
Boum hirundinella. Au mois de septembre, hormis Ceratium, c’est 'algue
bleue, philamenteuse, Aphanizomenon Jlos-aque qui est présente dans
d’importantes quantités de biomasse. On a estimé jusqu’a 51,6000 mg
substance humide/litre en aotit réalisée par la Ceratium toute seule. En
Juin, juillet et aott des pourcentages de la bhiomasse de 60—989% sont
représentés par le groupe de pyrophytes. Au mois de septembre, quoigue
les pyrophytes atteignent encore des pourcentages de 52—689) de la
biomasse dans les stations 2 et 3, dans la station 4 ce sont les cyanophytes
qui détiennent le poids de la biomasse (629).

La grandeur de Ia biomasse du phytoplancton représente le reflet
e plus expressif du degré de sa fonction, de sa capacité d’absortion et
d'utilisation des facteurs du milicu (4. Conformément i ces données et
considérant que la valeur de 5 mg substance humide litre représente
la limite inférieure é¢talon d’oil se manifeste la processus de la floraison de
leau (apparition de la couleur, du goiit et de I'odenr de Peau), done du
caractere de biocénose de type eutrophe, ou peut apprécier gu'au moins
pendant la période d’été-automne le lac de Dimbovita se place dans la
-catégorie d’un biolope eutrophe.

CONCLUSIOXS

1. Conformément aux analyses qualitaiives et quantitatives du phyto-
plancton de cer écosystéme, on peut apprécier que le bassin de Dimbovita
présente le cavactere de lac eutrophe, au moins pendant la péricde été-
automne,

2. La fréquence de la floraison des eaux de ce lac, comprenant le

changement de Pexpece qui produit ce phénomene & de trés courts inter-
valles de temps (("'un mois & Uautre) ef due 2 I'imput des nutrients.
3. Bien qu’on ait identifié¢ dans le lac un important nombre de taxa,
Ye nombre réduit des expéces consiantes et accessoires constatées dans ce
lac est caractéristique pour un ceosystéme jeune, tel le lac de Dimbovita.
Cette caractéristique peut étre maintenue en temps grice aux manipu-
lations séveéres de volumes (la vidange pendant Phiver) qui ne permettent
pas linstallation et I'évolution normale de la cénose alguale,
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THE INDIVIDUAL VARIABILITY OF TREE POPULATIONS
IN THE MIXED FIR AND BEECH FOREST BELT IN THE
LOTRU MOUNTAINS (VOINEASA)

. : MIHAELA PAUCA-COMANESCU, AURICA TACINA, GH. PLOAIE

| The paper presents the populations of becch (Fagus sylvatica) and fir  (Abies
1 alba ), the variability of biometrical and structural parameters in the forestry
| phytocoenosis Pulmonario’ (rubro )-Abieli-Fagetum in the Lotru Mountains in the
I protection area of the Voineasa district. The density of the beech population is of
) 665 individuals/ha and the density of the fir population is of 648 individuals/ha,
I but the mature trees are 184 for the former and 188 for the latter. The variation coef-
: ; ficient (s%) is high for the diameter basic area and the volume of the beech
3 population (75.96—131.42) and somewhat smaller for the fir populations
i (46.90—76.68). The height has a more reduced variability for both populations
I (s% = 35.72 for beech and 31.94 for fir). The mixture of populations is very
homogeneous. Dendrochronologic newly obtained data show that some fir trees

b5 can maintain at the limit stage of growth for many years (until 60—70 years).

The tree populations in the Romanian forests have been frequently
studied by silviculturists especially from the biometrical, structural and
: 5 productive viewpoints at the level of mature tree layer, function of their
2 : economic importance. The data obtained representing mean values charac-

teristic for Romania are synthetically given in Dendrometric Tables
5 (1) and many papers issued in scientific Journals in the course of years.

Due to their high constancy in time and space the tree populations
represent a very interesting topic from the ecologic viewpoint, allowing
that the individual variability and the relations specific to this matter
organization level — the population — to be studied. In this paper we
undertake an analysis of the tree populations characteristics of the fir
and beech mixed forests spread widely in the Romanian Carpathians, i.e.

in the Lotru Mountains, where they are largely distributed and have 2

typical structure for entire Romania.

MATERIAL AND METHODS

The populations studied belong to Abies. alba Mill. and Lagus syi-
vatica L species of the Pulmonario (rubro ) Abieti-Fagetum (Knapp 42)
So6 62 association. The area investigated was established in the Lotru
Mountains in the ecological sector E, in the Voineasa forestry district,
on the Cirdrii brooket, an affluent of the Lotru river. The forest has a
brotection regime. The soil is exposed E—NE, with a 10—40° slope, at
1250—1280 m altitude. The macroclimate is characterized by temperatures
with annual mean values between 4.3 — 5.0°C and fprecipitations of
980—1060 mm per year. The soil is of brown type, moderately podsolized
with skeleton material on the whole soil profile. Soil trophicity is small
to medium (V9 = 50—60), with reduced acidity (pH = 5.5—6.0 in

REV. ROUM. BIOL.—BIOL. VEGET., TOME 35, No 2, P. 103—113, BUCAREST, 1990




104 ' MIHAELA PAUCA-COMANESCU et al. o

water) moder and moder-mull type humus, wet-moist to wet humidity
regime. The forestry massif has a great continuity and is uniform as con--
cerns the tree composition, but not as concerns the age structure, being
considered secular forests.

Only 3 tree species (Abies alba, Fagus sylvatica, Picea abies) are
presented in the area investigated, the diversity estimated by the Simp-
son—Pielou index being 0.5120 for the effective and 0.4811 for the tree
layer biomass. The productivity of stands is medium to under-medium.

The biometrical and structural measurements were made according
to the forestry methodology (5), (6) in round working areas of 500 m?
for mature trees and in 1/4 of the area to make an inventory of the very
young trees. The measurement of the heights was made with the Bitter-
lich relascope and the diameter resulted from the measurement of trunk
circumferences at 1.30 m height, with a graduated stiap. The wood density
was determined on samples extracted with the Pressler borer.

RESULTS AND DISCUSSIONS

The forests in which there are age differcnces between the 30 years:
older trees are called pluriage forests (10) and they exhibit in fact the
usual structures of any natural plant community in which there are trees
of all stages of growth starting from seedlings up to secular trees. In mo--
dern times in case of forests this structure may reflect a natural structure
(virgin or guasivirgin) or may result from cultivated forests administered
in “gardened woods”. Their difference is difficult to be established in the
case of a good and consistent management of silviculture in the absence:

of official data.

The populations investigated include all-age individuals in the-
case of fir and beech trees except for those under a year, their absence-

being due to the fructification break in the previous year (Table 1). In

case of spruce tree its scarce presence at mature age proves the lack of

some conditions favorable for the development of this population. Age
measurements were made only to some size categories of trees, the 100—140
years old trees being the oldest.

The effective of analysed populaticns is large, represented by den--

sities of 648 ind/ha for fir and 665 ind/ha for beech trees. The progressive
reduction of a number of individuals at the same time with the increase
in size and ageis a normal process taking place both with the fir populations
and with the beech ones (Table 1). The mature generations, two in case
of beech and three in case of fir populations, are prevailing as biomass as
well as in the obtaining of the skeleton of all the biocenosis. The formation
generations may correspond to the occurrence in the vertical structure
of cenosis of some larger free spaces as a result of disappearance of a great
number of older trees. They are discontinuously achicved in case of beech
and have a continuous distribution in case of fir trees. The diameter cate-
gories essential from the productive point of view are 40—56 cm and
16—28 cm, respectively. The intra and inter specific competition, with a
gradual reduction of density is recorded at these populations level having

an influence on the individual sizes, on the one hand, and ¢n the minimum

area necessary for each tree, on the other hand.
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Table 1

Distribution of whole tree populations function of the tree diameter

Species/ ‘
/Frequency Diameter (cm)
%
0
0 4 8 IQI 16 2()[’2( 28| 32| 36| 40{ 44| 48] 52| 56| 60 64 68"9’
408 |12 16{ 20 24/ 28| 32| 36| 10| 44| 48| 52| 56| 6 72076 20
e ;8“* | ) 2 26 401 44 18) /52| 56f ‘60\"64b 68| 172/765(80
i 05‘ 1 0.5/0.5/0.5/0.5/ 0.5] 1 110.3/0.3 R
e o e e 2e2) el 61 0’3&_30_'5'~’
; ol ¢ L
8611701 1} | —| 1/0.6/0.2(0.5/0.1]0.2] 0.1 0.6 0.2
Sprucc fil' _:__’~ TR P i _0—6 ST e IR ~0—'I
) N £ {
shlts o=l s bbslies] ool —[1000 b I re ‘

An_a.lysmg only the distribution of mature trees in a phytocenosis
(trees with diameters larger than 8 ¢m are investigated) we find th"a‘t
(Table 2) it corresponds to the model of pluriage forests, having the
maximum value for young trees. There is however a difference in the dis-
tribution of mature fir, much more uniformized numerically as compavreld
to the beech population, for which the progressive reduction of the number

(1 rees I [9 sScontin 1'1(’ are lg()
= OD. 1e (1]&(1
t u S aQ

Table 2

Distribution of mature trees function of tree diameter

Species/Fr A i
P s/Frequency 9 Diameter (cm)

2 4 52 |5
15 1 (s 50 30 38 192 i a0 o oo o f oo e o I
Fir izhz_“l_).__LS_A}‘i 6 12 3717 —l_l_!?j:—
Beech EL:‘;LS‘LLI 1 271‘?:*—@? Ti‘T
Total stand 2712 |7 12 (106 |5 |6 {4 8“3%;7‘;;~ !,T‘—“T

o ]%)10)1011]%1‘179&1})7 we 1}0t‘1ce the presence of beech thicker than the fir
meth,* u1 1~‘m1ng a more reduced frequency ; therefore, the mean dia-
e ?a,f]i tl;(e);l oafnlaele‘%h 1( J_‘able 3) are smaller' than those of fir trees, while
i mpli udesis greater. Comparing the mean diameter values
¥ 1680 populations with the mean values found in the whole country
o ;ﬁe(lﬂl:;n flrnil 1:}}&{1{\ lthe beech trees hax{e mean values and the fir trees.
o :;12: 11e‘s: ,lleldelvlﬁlty of adult fir qld beech is very low (Table 3)
e phbtoeen(o:'o 1e]ac ?es h]g_her val_ues, having variable values all along
popula{ionq inbltsh a.xe'a § ev?l its maximum vallues. are reduced for the mean
g 1;eechv e cqllln'qy The fir population is a little more numerous
o ech popu ation, but the higher frequency of beech trees

-reduced height make the volume of fir wood to be dominant as compared
Wwith that of beech. For tree populations the growth in’ height deII))ends
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on the tree diameter, following the specific (uncorrected) curves presented
in Fig la for fir trees and in Fig 1b for beech trees. Due to its pluriage
structure, the tree population has a height of a few centimeters for seed-
lings up to 31 m maximum height both for fir and beech trees. We can
notice that there is a competition between them. The limits of the mature
tree layer range between 11—31 m as a function of the position they suc-
ceeded to have as to the neighbouring individuals (Tables 4, 5). In the fir
population predominant and dominant individuals are more frequent
than in the beech population. As the forestry literature shows (11), in
the natural forests the thick trees having 48—50 cm in diameter can be
used as standard for the productive possibilities of the whole population,
as their growth is steady as compared to the growth of smaller trees;
if the tree populations have a little frequency for this category of diame-
ter — similar with our case — we consider as standard trees the last cate-
gories whichare more frequent. After this analysis for both tree populations
the standard trees show heights small enough as compared to the varia-
bility of the species in Romania. A characteristic of this population is a
reduced mature number with an undermedium increase in height but
with a higher increase in thickness.
¥ Table 3

Mean biometrical characteristics of the populations in the tree layer

g { ¥ 2 \7‘ 1
Di'}‘f‘ Fleight (m) | Diameter (cm) | Basic area E’n:},’)“e
Nume-| Volu- g
Species rical me mean mean mean
rati rati 4 S i P v @ val
ratio | ratio i mj:m \fa1.~1a_t;(?;1 \llue \Val’,'m%lt‘)“ v Ilill() e iue !
error Jimits mean Ll mean mean /1a
error error error
Fir 50 61 188, |23.7., 11—31 (38.60,(8.3 — 71.3| 1409, | 25.38|1.744,315
Hidn 357 11 2.56~ 164~ 0.192~
Beech 49 39 184, | 20.6. | 19_51 |27.67.8.0—82.0| 891, } 15.25|1.131, 202
277 |51.0% 3.05_ 155~ 02251 -
Spruce 1 0.5
fir

1
Total 100 9%l100 9| 376 | 22.2 | 11—31 | 32.851 8.0—82.0] 1150 40.631 1.438 {517

<

The basic area with the variability specific to the tree populations
in the resort ranges between the mean values for the stand due to the re-
duced number of mature individuals in each tree population (Tables 4, 5).
We can notice that this parameter has the greatest values of the variation
coefficients as compared with the other biometrical parameters both with
the beech and the fir trees; the variability is two times greater for beech
than for fir trees. The soil covered by trunks is under 0.5%, of the total
area and the ratio of one population is similar to that of the other population.
The wholly more reduced value may be just a result of the struggle of one
population for reducing the effective of the other population, as the indi-
viduals have very large sizes.

I
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Table 4

Differentiation in the phytocenosis area of the biometrical characteristics of the fir population

Ieight (m) Diameter (cm) Basic area |Volume (m?)
Test Nume-| Volu- | Densi- I
e rxc.tgl ‘nt1.e ty ind 2 S A RoLe )
ratio | ratio | /ha nvlcan | tion 1,11ean ariation value | m2/ha n'xean ¢/ha
value | ,, .. | value limits =4 value
‘ limits cm ‘
b, Lo | b
1. 57 68 200 23 .3} 13—30I 41 .48 8.6—62.10] 1664 | 33.29] 2.056| 411
2. 42 67 100 27 .0}18—30f 46 .05 24 .2—64 .33 1796 ' 7.96| 2.237| 237
3. 54 72 260 23 .2/112—31] 37.90| 14.1—71.34| 1396 | 36.30| 1.703| 442
4. 35 43 120 22 .4%12—29 35.93 10.5—56.69 1260 | 15.12| 1.576| 189
5. 59 55 260 22.3{11—29| 31.68] 8.3—45.86] 932 | 24.25 1 147|298
s | 35.98 | recigiiige &4 46 .90 | 61.32 | 78.68

The volume of wood accumulated by the two populations is of
517 m2/ha, amount that is at the lower limit of the mean productivity of
monodominant stands. The volume accumulated by the fir population is
greater than that of the beech population first due to the inereased indi-
vidual growth (Table 3). The individual variability of wood volume is
high and even the accumulation vatriability on the whole area is not cons-
tant the differences being above 509, between different area units.

X Table 5
Differentiation in the phytocenosis area of the biometrical characteristics of beech population
Height (m) | Diameter (cm) Basic area | Volume (m?)
Nume-| Volu-| Densi- i

Test | | - varia- mean

i ncz_ll me | ty mean oL | omean variation L mean | ..

' ratio | ratio |ind/ha) vajue mits | value limits em? | m2/hal value \ha
1. 43 32 120 23.9 [12—27| 36.04| 8.00—52.00 1225 | 14.70| 1.608| 193
2. 58 33 180 16.3 [10—27| 20.84| 9.00—52..00{ 615 8.77f 0.625 1'112
3. 46 28 | 240 21.7 [12—27| 23.31| 9.00—38.00| 567 | 13.77| 0.614] 172
4. 62 58 | 200 18.3 {12—31| 26.91| 9.00—82.00] 1056 | 21 .12} 1.488 298
5. 41 44 180 22.9 [12—27| 31.28] 8.00—69.00] 994 | 17.90] 1.322] 238

S% | | |27 .41]35.72] 75 .96 | Cisttaz | 144 .40

i
The wood density is higher for beech trees (0.51 g/cm?) than for
fir trees (0.32 g/em?), being a characteristic of species. However, the indi-
vidual variability is also increased in each population. The fir population
has a mean wood density value (0.33 g/cm3) under the total average value
and the beech population a somewhat higher density than that of the
total average value (0.50 /em?3). A
The wood biomass value of the beech tree population (103.0t/ha)
is very close to that of the fir tree population (100.8t/ha). Having.a syn-
thetical ecologic index it has an almost equal value for the two populations
as the density of the beech tree population and the density of beech wood
having great values equilibrate the higher increase in volume of the fir
tree population. These equilibrations explain, on the one hand the exis-

7

tence of the ecblogieal optimum f
e 01‘

\thnd,};c-he Stablhty of the mixtures of beech and fir tr

t]'1e w qle area of the country at the limit hetween

trees, but spread on large areas makine a distines veg

a limited strip as an ecotone. - -
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both populations and, on the other
¢e ' populations on
beech trees and fir
etation area and not

.

Even if in a population the bioma.ss'variavbility is high being de

termined by many individual and
. result shows the equilibrium of the I;OPUI

lations in this area provine that i
labiotic env_ironmm'o.I £ pooopilgon

The leat biomass of the two bopulations is

to the fir

leaves of beech trees (4.800 t/ha) The
o (4. t/ha). The number

When cutting the trees re i
i €S representative for
11? the mature trees with large é)iameters t%(f(}lt)
the beech tree with a diameter of 48.4 c’m a»ts‘tho basis h
27.4_1 m and a volume of 2.700 m3 at the ag e
a diameter of 56.1 em at the b h
the age of 140 years. ~

The biomass accumulated

¢ S ae vted by the
ponds to well developed individual

ational parameters, the olob

. . » 5 ajl
cmpetition between the two %opu—
§ are adapted to their

different, especially due

trees sempervirence (11.256 t/ha) as compared with the falling

U S O ey
e

\7

of leaves on a tree depends

each population studied,
lowing sizes were found -
8 a height of
: e.of 97 years; the fir tree wit

asis has a height of 31 m and 3.901 en:glg%

_studied trees is large and corres-
§ of the respective species (Table 6)
Table 6 :

ariation of biomass (mean values/ one mature tree)

% RIS
Biomass

Species ’F;ﬁxxk wood Branch wood s
o G kg dry weight|kg dry wejght Green (kg) |, Dry (kg)
. ?eech 1219 l 158 ‘—*ITT
Fir 1248 I 123 139 .9 67 .2

The leaf mass is very well differentiated as concern

S the weight, water

(?,onbt.ent and morphology in the canopy of each tree (Table 7).

Table 7
Variation of the leaf mass in the tree canopy
Mass of 100 leaves /
N ©) ‘Water content
from the Green ] Dry (%)
: Beech Fir I Beech Fir Beech , Fir
bottom 19 |
9 9 4 5
¢ 53 50
middle e 20 8 : 10 4 50 .7 54
t
op 29 12 ‘ 15 6 48.0 54
Mean 23 10 ' 11 5 50 ; 53
! 5

\
3—c, 2318
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The top leaves are the thickest and they have got an increased bio-
mass. They have the most intense metabolism getting the best light of the sun.

The age of fir populations (the conventional age), when we consider
it according to the oldest trees, is greater than that resulted from the re-
cords of the forestry district (about 100 years). This is proved by one of
the specimens of fir trees cut which is not the biggest (Fig. 2) in that area.
We notice that this specimen fir tree had until the age of 147 years a
period of about 90 years of slow growth, at the survival limit, in tl.le first
period of life, compensated by :an intense further increase. The diagram
in Fig. 3 shows the great difference of thickpess growth in fir tree, pro-
bably in a ‘“dominated regime’’.in the beginning and relatively uniformin
beech tree in the whole life. This is alto shown in cage of increase in volume
(Fig. 4). It is easily noticed the fir tree capacity of resistance to a long time
domination, followed by a strong recurrence.

#‘P‘

B R T

v:
a®

: , 0.25%f
0.2864 X
Moo 1 03251 }\
&~ / 0.3648 X :
o o
03317 ‘ A . 0.3994 {
03553 2 / 04485 S
: : 09411 m N
0.3108 n')3 : ’ odi_ /‘/ : ) ’ - 3‘0 1104
3 20 0 0 1 20 3B O 3 20 ® 0 W
BEECH FIR

Fig. 4. — The growih in volome of tree tru rks in differcnt pericas of ibeir lide.
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Consequently, in the fir population studied there are also speci-
raens of an older generation (140 years old trees); the increase in diameter
may scmetimes hide two or three different generations at the same sizes,
tunction of the dynamics of the individual position in the population.

CONCLUSIONS

The beech population as well as the fir population which are domi-
nant in the phytocenosis have effectives ranging befween 665 — 648 indi-
viduals/ha, but the density of mature trees is very small (184 —188 ind/ha).

The .variability. of biometrical parameters of the beech population
is much higher than that of the fir population, the variation coefficients
(s %) ranging between 37.72—144.09, for beech trees and 31.94—78.689,
for fir trees. K h

The increase in the number of individuals of the two populations,
although with a pronounced variability, has a common characteristic,
that is a reduced slenderness due to the preponderance of the increase
in thickness as to the height as compared with the same parameters but as
mean values for entire Romania,.

The mixture of the two populations is homogeneous, both as con-

cerns distribution in space, productivity (51 : 49 ratio) and also the number
(80 : 48 ratio).
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ELECTROFUSION ON YEAST PROTOPLASTS

JLEANA PETCU,—M.;BAI}U,‘.DORI‘}\'A AVRAM, TATTANA" VASSU,
AURELIA BREZEANU )

g

Gk

", The high potentials of electrofusion’ in’yeast protoplasts hybridisation both for!. -

" the protoplasts of soie haploid laboratory yeast strains and also. for industrial
yeast strains important for the production of crgosterol are reported. The infhi-
ence of the protoplast isolation quality on the electrofusion process is empha-
sized. Haploid laboratory strains represent the biological material much easier
to handle than the industrial ones. The presence of pronase (1 mg/ml) in the
fusion medium represents an important condition for industrial strains especially.
The optimal parameters of the clectric field for fusion induction are discussed.

Cell fusion has gré.afb potential in 'biotec}.i“].nologié.al programs. Both

- somatic hybridisation and genetic engineering: experiments offer a way

of modifying plant, animal and mieroorganisms cells, Somatic hybridisa-
tion is a promising' means of' genetic manipulation ‘of yeasts that are of
the same mating type. So far, the production of yeasts somatic hybrids
by chemical fusion using PEG in the presénce of caleium ions, especially,
has. been reported (2), (8), (19): - We bl BT T Ay
9 Work over the past few years on electric field induced fusion of pro-
toplasts has progressed to the stage where this téchnique now deserves
serious consideration as an effective alternative to PEG £9), (10),:/(14),
(15),- (A7), (18).. . v s el GRETIR AR BILF v
; In comparison with the chemical methods, the electric field-induced
fusion leads ‘to a very high yield of fused cells and the fusion 'process
occurs synchronously. Most important, only a'very tmall area of the plasma
ntembrane in the contact zone between two adhering cells. is subjected
to electrical breakdown ; most of the membiane sinface is not aftected
by the electric field: =~ . .. v Tnrtia i3 n a4

* The viability of cells fused with' electric field “technique should thus
be very good as demonstrated for ether experimental systems ' like plant
protoplasts or mamalian: cells«(11), (12), (13), (16) (17); (18) bl Hob o

In spite of these advantages and of the large {biotechnological in-
terests, the extended application of the electrofusion in somatic hybri-
disation of yeasts, met several difficulties of biological and technical na-
ture demanding further thorough investigations. The ' information in
this divection is quite scarce (4), (5),(6), (7), and is focused’ on Sacharo-
Myces cerovisiae éspediallyy notei® o FOinl TS Hig o et :

~ This paper reports some “experimental ‘ original results concerning

the achievement of the electrofision process in yeasts protoplasts belong-
ing to some haploid laboratory yeast strains and also to industrial strains
involved in the production of ergosterol, in order to establish an efficient
and reproducible hybridisation technology, g

MATERIAL AND METHODS'
Two haploid yeast strains of the same mating typé (a) were used :
Saccharomyces cerevisiae a ade6 and . cerevisiae a'trp4 kindly -« supplied

REV. ROUM. BIOL.-BIOL,. VEGET., TOME 35, N2, P. 115—1207 BUCAREST, 1990,
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Dy the Laboratory of Genetics of Miczoorganisins from the Univessity of

Bucharest.
Electrofusion experiments were also carried on two industrial yeast

straing producing ergosterol : S. corlsbergensis aund 8. spevies, kindly sup-
plied by the Laboratory of Biosynthesis of the Institute of Chemieal and
Pharmaceutical Research.

ISOLATION OF YEAST PROTOPLASTS

The yeast cells were hacvegted in logarithmic phase, after 16—18
tours of cultivation in YEDP medium: (yeast extract —19%,, glucose —2%,
peptona + 19). A '

The protoplast isolation was performed in sterile conditions using
a method adopted by Anghel and collab. (1), (2). The first step of the iso-
lation protocol was & 30 min incubatbion in beta-mercaptoethanol 2 X102 M
at 30°C under slight stirring. The' osmotic stabilizer medium contained —
—0.5 M TRIS, pH — 7.5, 0.6 KCl and 0.02 M MgSO,. Usually, cell den-
sities of approx. 10 8 cells/ml appreciated in a Burker-Tiirk chamber were
used. The second and most important step for protoplast isolation is
the enzyme treatment of yeast cells in the presence of snail gut juice,
10 mg of dried crude extract per ml of osmotic stabiliser- medium. Diffe-
vent time intervals for the incubation of the eell suspension in the enzyme
mixture were tested : 1—5 hours at 30°C under slight stirring. Afterwards
the protoplasts suspension was washed by three suceessive centrifugations
in a solution of 0.02 M phosphate buffer, 0.6 MK Cland 0.1 MCaCl,,pH —6.0.

Finally, the yeast protoplasts: were suspended  (10°—10% cell/ml)
in a fusion medium of 0.6 M manitel pH—6.4. ) |
~ In the case of the industrial yeast strains the presence of pronase
{0.5—2.0 mg/ml) in the fusion medium Was Decessary.

Eiectrofuston protocol. . The experimental arrangement for  electro-
fusion induction and visualising used in our investigations consists of :

— .3 VERSATESTER generator for sinusoidal signals (TEMI—
Bucharest); (

— a pulse generator and an amplifier (IFIN — Bucharest);

— an optical microscope type MC 3 (10K — Bucharest);

— an optical microscope with reverse visualisation OPTON' type,
for sterile processing and cultivation of fusion products ;

__ fusion chambers with Cr electrodes obtained by depositicn on
glass by vacuum evaporation; the sepavation space between electrodes
was of about 25—50 um,

The fusion chambers were sterilised by ethanol washing. The entire
experiment was carried in aseptical environment. '

A short presentation, of the principles of the electrofusion method
was made previously (11).

The protoplasts of two haploid yeast strains (an ade6 and a trp4)
were mixed in equal quantities and the cell density was acdjusted to
8 % 10° cell/ml. 10 pl of the mixed suspension were deposed on the fusion
chamber and the dielectrophoretic alternating field was applied (fre-
quency —2 MHz, intensity —500 V/em). Shortly after the dielectzophoretic

3 ELECTROFUSION ON YEAST PROTOPLASTS 117

glignn}ent 3—35 electrical pulses of 6—15 p sec duration and 3—5 kV/em
intensity were applied on the electrodes at 2 sec. intervals. Subseqdent
to the pulse, the dielectrophoretic alternating field is automatically re-
plied for seconds. After electrofusion the protoplasts were asepti@alhr
transferred in sterile Petri dishes and grown on selective medium.

The efficiency of electrofusion wasalso expressed by fusion yields
determined in the electrofusion chamber by counting of Tused cells di-
rectly under the microscope or on photogr?xphs taken before and after
the pulse application. The yield value errors amounted to 1h0s v

On industrial yeast strains only electrofusion between cells of the
same strains was experimented. Different conditions regarding the elec-
ﬁi%zfleizllgeggirtamsggrs én(r)e(z)r% tested : dielectrophoretic field fre(fuencyl—z

’ : 1} 4 T > :
i sl (;)y_15 e Jem, electrie pulse intensity 5—10 kV/em and

CULTIVATION AND VIABILITY TESTING OF FUSION PRODUCTS

The regeneration process of the fused pr
¢ , . protoplasts was performed
g;la,lgdfgc‘l trlrll(z dl}ybm((is oftthettwo haploid strains of S. cerevisiarel.) Minimal
lum (yeast nitrogen bas it g i ids g '
and 0.6 M KOD) wit nii g se without aminoacids, 29, glucose
After seven days the number of the colonies w
: > $ was counted. After-
wards the fusion products were isolated and the DNA content was mea-
gured by dlpheny_lamme Dische’s method (3). The DNA was determined
in order to establish the degree of polyploidy.

RESULTS AND BISCUSSION

The development of the electrofusion process is determined by a
number of experimental parameters, come referring to the cell suspenéioll
(the degree of the cell wall removal, the physiological state of the proto-
fﬁgsgst’h g;e fell dten.;sity{h‘the comyposition of the fusion medium), while

b characterize the conditions i - etic fiel
o eif-:ctropomtive iy tions of electrical dielectrophoretic field

discussion of some of these parameters can be made on the r 8

we obtained from the electrofusionpexperiments on pl‘OtOpla;StSt 1:3:’ 11;{3?1:
trial yeast strains. The interest was focused on finding the optimal elee-
trofusion conditions for each of the two industrial strains ; the optimal con-
dmons. had been set by considering the fusion yield values as observed in
the fusion chamber on the microscope (the regeneration wasnot aimed to).
~ We assume that one of the most important factors in the electro-
fusion of yeast protoplasts is a proper removel of the cell wall without

‘any damage of the plasma membrane. The quality of the protoplast iso-

latio.n can be satisfactorily assessed by the electrorotation spectra. We
l?btamed. experimental evidence that yeast protoplasts isolated after twe
ouri oi incubation in snail gut juice can be fused by ehemical fusogenie
agents (i.e. PEG) while electrofusion phe ¢1o ‘a8 signifi :
. g phenomencn was significantly ob-
served only after five hours of enzyme incubation. - ?
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In order to achieve a reascnable 1eprcdu(*1>1uh' of the electr 0ﬁl<'10n
experiments the cell densities at the moment of incubation in p-mercapto-
ethanol or in snail gut juice as well as the use the same stock' of dried
crude snail gut juice for the similar interval of tinie was car efully observed.

The presence of pronase in the fusion medium represents’ another
important condition for electrofusion induction. The best condition was
represented by the quantity of the 1 mg/ml pronase in the fusion medium.
In these conditions a dielectrophoretic field of 2 MH7 h(quenc) and
400 V/em intensity was necessary

The density of the cellsin the protoplasts suspension’is also an impor-
tant parameter ‘determining thé generation by choice, mainly' of bi-cel-
lular or three-cellular fmmn product% rather than 1nu1t1 cell bodies. !

In figures 1 and 2 the successive stages of the electrofusion process
leading to either three-cell products or multi-cell giant bodies are pre-
sented The relaxation time of the yeast fused bodies to a spherical shape
is 1 —2 min., much shorter than for the plant cell protoplast (cea. 20 min.) (11).

The variation of the electrofusion process as a function of some elec-
tric field parameters is presented in Table 1. It can be observed that the
optimal electrofusion conditions for the two industrial strains are. nob
dissimilar. As.a consequence of electrofusion process, hybrid cells between
S. carlsbergensis x S. sp. strains were produced. :

Table 1

1

l"lecirofuslon yields of industrial yeast straiu pr otoplasts f01 dl[felent electuc' :
field parametexs i g

ProtoBiast Alternating Fusion electrical pulse Num-| Maximum
serv]ic(e eléctrical ‘ | ber of fusion
Hed inteusity | duration pHlees jieid
1 '; L 93 » \ 3% 4 g A7 )
S..carlshergensis 1 2 Mliz A1 kV/em, |, 10;us . 2y 4l 209,
mannitol 0.6 M. | 400 Vjem | 9kVjem | 10us o X oy
“pronase hmg/ml L 9k Viem o us 2 ' 709,
& [17,5'kV/jem {420 us 1 bk 659,
il | '; 7,5 kVjem | 40 us [ 920 409,
i 1 ; [ ; T [ | : | 34
& species 2. MHz 0 11 kV/em l 10.us ! 2| 40 %
mannitol 0.6 M 400 V/em 1710 kv jem | 10 ps 2 l 76 %
pronase lmg/ml Dine Wi ta € "9 kViem | 10us 21 75,9
- Tiheh (] 8§ KkV/em |10 ps 20 309,
i 8 kVjem | 40 ps I | 25 %
Uikt (16,5 kVjem .| 40 ps bees Reilen 10%
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: In the case of the haploid strains, protoplasts we ’pm\sued the elec-
trofusion ‘experiments to the stage of hybrid regeneration. The optimal
experimental conditions, for ad6* a Arp* elechofusmn products: were :
3 blectrical pulses of 10 ysec duratien and 5kV/em'intensity. The: pro-
nage treatment was not necessary.in these cases. The fusion’ vield deter-
mined, in the electrofusion chf\mbex' was of about 40%

“After the regeneration of the fusion products on the selective miedia
the frequency of v riable hybrids was estimated to beof1 X 10-3, similarly
to that reported by Zimmermann et al. (18). = *
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Afterwards the polyploidy level of the fusion products was established
by DNA content determinaticn. (Table 2). As can be observed, the fusion
producis had g DNA content corresponding to the haploid, diploid and
triploid level.

Table 2

DPNA content per cell of haploid a ad 6 and a trp 4
strains and of some of the electrofusion hybrids

! |
i Cell {DNA content i Polyploidy
Strain density | 107 12mg/ml | o 1‘\',1), c;l(y

} cells/m! f per cell i ove
] T —
a ad 6 1.5 108 / 25 | haploid
atlrp 4 1.6 108 18 | haploid
PE 5 1.2 108 | 19 . haploid
PF 22 1.0 108 | 18 | haploid
VF 29 1.1 108 48 ! diploid
P15 1.2 108 38 | diploid
PF 16 1.0 108 [ 38 dipleid
PEF 20 1.6 108 i 59 triploid

The experimental data obtained allow us to formulate the following
conclusions :

— the method of protoplasts isolation is determinative for the degree
of the cell wall removal and the physiological state of the plasma mem-
brane and present a significant importance for electrofusion production ;

— haploid laboratory yeast strains represents the biological ma-
terial much easier to handle than industrial yeast strains as regard
the reproductibility of protoplasts isclation and electrofusion process
induction ; ‘

— futher experiments are necessary to understand more precisely
the mechanisms involved in yeast protoplasts electrofusion — for instance
to explain the necessity of the pronase presence to induce the electro-
fusion of industrial yeast strains.
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. EFFECT OF GAMMA RADIATIONS ON HETEROCHRO-
MATINE DISTRIBUTI ON UNDER CYSTEAMINE DIFFEREN-
' ) TIATED TREATMENT CONDITIONS

- GONSTANTA SPL‘&HCH.EZ*, G CRACIUN*, V. SORAN* and Z. URAY***

The radiopretective and radiorepairer effect of eystearmine has heen studied in
the conditions of rradiation with gamma radialions produced by a Co% source.
The ‘effect of irradiation has been considered taking into acecount the electro-
miergscopieal images of puctet from ibe radicular meristem of broad-bean ( Vicia
fada L) Quring interphase. I was shown that irradiation with gamma radiations
-eaused alieration of the nucteus system, which could have been anoided with a
i cysteamine pretreatment. “This prelreaiment determined a relatively normal -
‘ distribution of heterochromatine in the nuclens. It has been inferred that the eystea-
- mine pretreatment had a clear radioprolecting effeci. The cysteamine past-treat-
ment had a somewhat radiorepairer effect, the efficiency ef which diminished
together with the dase. At a 300 ¢ dase, the cysteamine post-treatment déterminod
a ring-shaped ectopic conjugation of the chromasomes in the interphase nuclei.

. The effects of radiations on the cell nucleus, and on the chromo-
somal apparatus as well, have been minutely studied by means of optic
microscopy from a cytogenetical point of view (2),(3), (1), (5).

-1 Numerous biockemical and biophysical researches have been per-
formed on the nucleie acids extracted from the irradiated eells (1), as
well a8 on the effects of some radioprotectors and radiorepairers on the
nuclear genetic material (1). There is no information in the literature on
the effects of irradiation and of radioprotective or radiorepairer substances
on the cell nucleus during interphase.

+"'We ‘have tried, by an adequate electronomicroscopieal research,
to single out the effect of gamma radiations on the distribution of he-
terochromatine from the broad-bean radical meristem’s nuclei. At the
same time, the radioprotective and radiorepairer action of cysteamine -
over nucleus ultrastructure has been investigated.

iy MATERIAL AND METHODS

. The broad bean (Vioia faba L) seeds have been Soaked in water
for 24 hours. After Soaking they have been set to germination in Petri

dighes on filter paper which was wetted daily with water.

During the 4 th growing day, when the primary root was 2—3 em
long, the seedlings nunderwent the following treatments - a) irradiation
of the radicular apex with gamma radiation produced by g (o8 source,
at 100 and 300 r doses ; b) pretreatment of a batch with 300 mg.1-! cys-
teamine for 1 hour, followed by gamma irradiation, in 100 and 300 r
doses’; ¢) post-treatment with the same cysteamine concentration after
gamma irradiation in the above-mentioned doges.
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After 12--14 hours of irradiation the apex of the primary root was
fixed for 1 hour in 29, glutaraldehyde and postfixed for another 1 hour
in 19, 0s0,. Fixation and postfixation too ,place at 7.4 pH, maintained
with a buffer solution on phosphates. The-intérval of time between irra-
diation and fixation for electron microscopy has been chosen so that root
growth relative speed should not be considerably modified by the diffe-
rent ircadiation doses (8).. - - VLR AL U s e

Dehydration of the vegetal material has been aceomplished. uder
high acetone concentration up to absolute acetone, The waterless material
has been included in westopal and has been sectioned. with ' the -tiltra-
microtome LEKB II1. The sections have been doubly .celotred with uranyl
acetate lead citrate. The electromicroscopical and: microphotographical
investigations have been accomplished: with.a BS 613 TESLA électron
microscope. : e » o L

Research has been carried out entirely -ou. 9500 X mucleus. micro-
photographs, which hate been subsequently examined gqualitatively and
gquantitatively. For the quantitative determination of heterochromatine
distribution, the planimetrical method has been used. By means of this
methods the following parameters have been: ‘the total suiface of the
nucleus section ; the area of the nucleus section ; the area occubied: by
heterochromatine on the nucleus surface. .7 ™ ‘ ‘

The total chromatine surface per nucleus section has been cbtained
by subtracting both the nucleol and the heterochromatine surface from
the total nucleus surface. The relative quantity of leterochromatine per
surface of nuclear section has beeir expressed in mm?. ‘ .

We must mention that in order to.obtain some comparable data the
measurements have been performed only on the microphotographs show-
ing nuclei with complete nuclear membrane and with nueleole in section.

RESCLTS AND I)iSGUS_SIOE\"

The results of our investigations and measurements have been in’
cluded two plates and one table. The effects of irradiations with. gamma
radiations, as well as the radioprotective and radiorepairer action of
cysteamine on the heterochromatine distribution per nucleus section
can be deduced by studying the electro-microscopic images-and the data
jhcluded in Table 1.

HETEROCIIROMATINE DISTRIBUTION PER NUGLEUS SECTION AT THE
CONTROL '

Data regarding heterochromatine distribution at the control nuclel
are p resented in Plate I, Fig. 1 and Table 1.

It was shown that the ultrastrueture of a meristemnatic cell nucleus
from the broad bean root apex is the normal one.

The total hetercehromatine swrface per nueleus section (the relative
heterochromatine quantity expressed in mm? respectively) stands between

aymE s S : - Table -1

W L .
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o 2. HETEROCHROMATINE DISTRIBUTION PER NL.'C.LEUS Sf‘}CT'ON h\I.“TER; )

GAMMA RAY IRRADIATION

o

As presented in table 1 irradiation with ‘arﬁm ! in i
ggoldoses leq to a lowering of the heteroehroma,tgine re?agiir)?qll?aiggv m;dr
A’ne .elzs section in all the 3 ph.ases of ‘the cellular cycle (G,, 8, and (g )
o in qrestmg‘thmg to notice is the fact that the 100 r gm;l’maj ray dozs '
irfaeﬁxﬁllnedha greater reduction of the heterochromatine relative qliantite
Al g i)h?mses ofythe cellular cycle compared to the 300 r dose.W’e coul?ir
incregﬁgd a,tlsh ;lg?leigigxg 11’;;113; SaJs 9% 1;“aJdiore%)airer response, much more

eas ) L g ray doses than at lower dos
and 3 confirm this results ; at a 100 r dose greater pc}agzﬁi.bgﬁgi ;;eFtlgbbi

noticed in the heterochromati istributi N
4 300 r gamma ray dose. matine distribution than when irradiating with

[ o ‘ﬂ \ -
3', RADIOPROTECTIVE AND RADIOREPAIRER EFFECTS OF CYSTEAMINE

't . . . ‘ )
Fig 4(;;‘3%1%11?)@ IIS 12}. ‘well—known radioprotective substance. Plate I
of é}rsteal ; ft e {, 4gs 1 and 2 clearly reveal the radioprotective ceffeté
) eamine on the uitrastructure of the broad-been radicular meristem

It has > tablished t

oo :m% been established that the eoffect of eysteamine pretreatment i
A . oy . X N R - : N

g er when irradiating with 300 v gamma ray dose than with the 100 i
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dose. This clearly expressed effect of the 300 r dose ay be correlated to
an assceiation of the cysicamine radioprotective action with the radic-
repairer processes which take place in the cells after iiradiation. We.must,
mention that althongh in terms of quality, the hetercchromatine distri-
bittion seems to be similar to its distribution in the unirradiated nueclei,
the heterochromatine relative quantity per nucleus section has been
glightly lower.

The radiorepairer

effects of cysteamine can be deduced from Plate 1X
Figs 3 and 4. The radiorepaiy 12

er etfect hag been conclusive as a result «

100 ¥ gamina (ray dose) radiation (Plate 11, Fig. 3). In cage of It addiation
with' 30¢ ¥ gamma ray dose the radiorepairer effect of cysteamine became
obvious by deviating from the normal. The nueleole dimensions are double
compared to the nucleole in the control nuclei and the heterochromatine
distributed iteelf in a unique ving-shaped body owing to the so-called
ectopic conjugation. A minute observation of the microphotograph in
Plate 11, Fig. 3, indicates that this ring-shaped body has been formed by

joining the cbromosomes.
This process is not new for the living world, only for Vieia faba L.
Tt was noticed in spontaneous conditions (beyond the action of radiations
and radiorepairers) with Crepis capillaris, by E.B. Vagennaar in 1968 (6)
and ¥. B. Vagenaar, R. 8. Sadasivaiah in 1969 (7). In Plate II Fig. 3,
it is oiso to be noticed that the 12 chromosormes of Vicia faba, which were
10 be fonud in the interphagic nucleus, after cysteamine pretreatment, are
in contact with the cell nucleus membrane. This process, too, was observed
under normal circumstances, with Alium fistulosum, by G. E. Onischenko
and Tu. S. Chentsov in 1973 [4]. Consequently, in our opinion, at the 300 r
dose gamma irradiation cysteamine had 2 clear radiorepairer effect. This
is true mairly because the chromosomes in the interphasic nucleus, as
well as ihe distribution of heterochromatine in these chromosonies, ve-
present a novmal Process for other vegetal species, especially in the late
telephase. We consider our image to be a late telophase because of cystea-
mine posi-treatment. Gamma irradiation, together with eysteamine posi-
d be used in transferring chromosomes from one cell to.

treatment, coul
another, through an appropriate biotechnology.

CONCGLUSIONS

ce determine altera-

1. Gamma radiations produced by a Co® sour
Vicie faba L) in the

tion of the broad-bean cell nucleus ultrastrucivre (
radicular meristern. .

8. Heterochromatine distribution per nucleus section ¢emounstrates
o variation in the hetercchromatine relative quantity, depending both on
the cell cycle phase and on the damage extent of theirradiated nucleuns.

3. Damages are greater at a- 100T dose thau at a 300y dose, pro-
bably because of some radiorepairer effects at the latter dose.

4. Cysteamine in a 300 mg. 1-! concentration has evident radiopro-
tective and radiorepairer ekiects.

Plate 1

. 1. — Nucleus ultrastructure from the broad-bean (Vicia

faba L), radicular meristem at control (5.000 x).

Fig. 2. — Effect of 100 r dose gamma irradiation.




Fig.

N Kol

3. — Effect of 300 r dose gamma irradiation.

— Cysteamine radioprotective .effect at a 100 r dose
gamime irradiation.

Plate 11

=

ig. 1T and 2. — Cysteamine ‘adioprotective effeet at a 300 r
gamma- irradiation.
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airer effect after a 100 r dose gamma

Fig. 3. — Cysteamine radiorep
irradiation.

repairer effect after a 300 r dose gamma
irradiation.

Fig. 4. — Cysicamine radio

W
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THE FINDING OUT OF SOME MUTANTS OF NOCARDI A
MEDITERRANNEI ON SELECTIVE MEDIA

VIORICA COLF, VICENTIU STEFANESCU, BODICA GOLOGAN, ION.I. BARA

Under UV treatment the N. medilcrrannei colonies appear with high frequency on
the selective media: The higher percent was found on the selective medium with
6 mM Iet2, ) .

Some connections hetween the detoxifying mechanisms of heavy metals jons and
the biogenctic pathwayvs of the anlibiotic, recommend the method as a selection
pressor.

1. INTR OBUCTION

L]

The cfficiency of administering a mutagenous, physical or chemieal
factor is estimated according to the lethality percentage and to the am-
plitude of individual variability which a populational sample produces
under the incidence of itS own action. Another criterion is the estimation
of the mutants’ frequency on selective medis, and has the advantage that,
by diminishing the number of survivors (ulterior to the treatinent with
mutagenous factor), the selection activity is considerably reduced.

Taking into account the part played by the mutations in ensuring
the best amplitude of variability (field of action for selection), we aimed
at inducing and quantifying this process by using the UV radiations and
the selective media. '

2. MATERIAL AND METHODS

The biological material investigated represented populational sam-
ples belonging to Nocardia mediterrannei species, R-182 strain from the
collection of the Research Center for Antibiotics.

The selective media were prepared by adding 6mM Fe*2 or 1.27 mM
Cu*? — elements considered as selection pressors — to the Bennett
agarised medium (like control variant).

The mutagenous treatment was performed with Philips bacteri-
cidal lamp of 30 W for 60" at a distance of 40 cm.

Both in the treated populational sample and in the eontrol one
Seriated dilutions were performed. A quantity of 0.2 ml was taken from
each of them and put on Petri dishes with selective and control media.
’l‘h.(!a dishes were incubated for 14 days at 28°C (Fig. 1). When the incuba-
tion'period was over the colonies were counted to estimate the number of
surviving individuals. In order to obtain better estimations, the ratio of
mutants appearance was computed by wusing the following formulae :
Yo = My/N; and r, = M,/N,, where Ngy Ny, My and M, represent the number-
of survivors/ml in the conditions listed in Table 1 (2).

REV. ROUM. BIOL.—BIOL. VEGET., TOME 35 No 2, P, 127-131, BUCAREST. 1990
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Fig. 1. — Selective media utilization.

Table 1
Vials number on ml suspension
Culture
media
Control .
Selective
standard Sele
Variants
Control t No M,
treatment \
vy Ny M,
M, ' M,
o Ny v N,

3. RESULTS AXD DISCUSSIONS

. The specialists unanimously agree to the idea that the microorga-
nisms have the highest mutation ratio (1). Therefore, it is to be expected
that in any experiment the frequency with which a mutation appears
should represent a total of the nunber of spontaneous mutants and that
of the mutants induced through administering a certain treatment. In
principle, the control variants reveal t.,he very pr.evalence. ,Of the eventual
spontaneous mutations appearing during ca ertain experlment‘. 7 v

On the other hand, it is known that the heavy metals ions, Hg*
Cu+? and the related organometallic ones, in the presence of B-lactamic

2
g%

3 SOME MUTANTS OF NOC AND] 4 MEDITERRANNEI ON SELECT IVE MEDI, 149

molecules, make uwp macromolecular complexes, the mutants rvesistant
to metal iobs possessing the tapacity of increasing the produetivity. in
p-lactamic antibioties (3). There are same ‘opinions according to which

. the respective micro-arganisms can use the B-lactamic ecompounds in the

process of detoxification by stopping the heavy metals ions 1inliing'arn'd the
possible interferences with the mercapto g}'oup.é within certain intercel-
lular structures.

In the present case, by administering the treatment with UV and
owing to the selective pressure exerted by tbe media to which Cu*? and
Pe'? have been added there have been obiained sure resalts which ave
listed in table 2.

Tuble o

Vials numbper/ ml

Cullure | e
medivm ] Selective
Bennelt
(contrel)
6mM Fett1.27m ++
_— \ %)) etH1 27 mM Cu
Control 13 101 ‘ 8.27+ 168 2.8-10¢
—
uv
treatment 12+ 108 7.11- 106" 1303

By applying the above-mentioned formula we est imated the appea-
mn?e frequency of mutations on both standard medium and on the se-
lective ones (Table 3 and Fig. 2). It was found that, by using the meditm

Table 3

Mutation frequency on selective media

Selective
media Fe ++ Cut+
Mutation
frequency
M, ’ 6.3-1078 21078
Ty = ~—m
Ny
M.
- ;1 6-1072 1.2-1078
Ny
I >Ty

|
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énriched with'6 M Fe@,'aff'ér the tfgat_menf with UV
ratio by:far higher than that of the withess
abtained by using-the niedium with 1.27 mM C
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" we find a mutation
r;>1,). Similar results are
u+? a8 sélection factor as -

well, but-the selective efficiency of the. medium with Fe*2is by far ‘su-
perior_(r;Fet?> r,Cur?). L e e
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Selective media

Tig. 2. - DMutatlion frequency induced by UV
treatment on selective media.

The experimental results show the appearance of a high surviving
frequency with the UV treatments of the mutants cn seclective media
with Fet?2 and Cu+2, which justifies the supposition according to which
there are certain detoxifving mechanisms in the case of the R-182 strain

of Nocardia mediterrannei, too
4. CONCLUSIONS
The high appearance frequency with the colonies on selective media

after the treatment with UV radiations proves the efficiency of this muta-
genous agent in the case of the R-182 strain.

5 SOME MUTAN Or 4D -
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The xelective mediun i
The selec edium enriched wi
ie | . N ith 6 mM Fe*2 prov

| dlecti wn er R *2 prove
more ‘ef'hcu‘nt{ ﬁ\vlth the seiection Pressor in comparis 3 i 'Cd e pemuch
e atning 127 b o parison with the medium

If the next experi
 T1ed eriments prove the exist i

he e hes ents pr existence of certain links bet
Wavs Ofothe} ﬁrz‘fﬁg;g(t:_han};mb of heavy metals ions and the &%jgkég ete_ o
o oty pical otic, the method of using them as selecti ressors

g ypical ameliorations will be very productive ’ o pressors
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CHROMOSOMIAL-LEVELED MUTAGENESIS, INDUCED
BY A NEW COMPOUND--TASINONE-1 — AT SECALE
CEREALE 1.

1. G. TUDOSE, C. V. ZANOAGA, VASILICA DRAGHICI, I I. BARA,
A. GASCAVAL

The new synthesized compound, lasinone-1, is representative for a group of
substances of pharmacological importance. Its effect was tested on Secale ce-
reale L., at the nuclear, cellular and tissular level. The results obtaincd con-
firm the fact that this compound —like the others, previously tested — acts as a
.modulator of the redox quality of the medium.

A new class of substances, namely Tasinones (A. Cascaval et al.,
1984), offers us, through a representative compound, the occasion of
corroborating two of our observations referring to the mutagenesis in-
duced by chemical agents. Compounds belonging to this class possess
biostimulative and redox modulating properties (C. V. Z@noagi), along-
with a presumptive corono-dilating action, characterizing geveral sub-
stances with similar structures. Their possible utilizations as drugs and
also. as phytoregulators determined us to study their eventual mutagenic
potential and, thus, to verify our observations upon the mutageneity
of the media differing, from the redox viewpoint, from the optimal value
{C. V. Zinoagy et al., 1987), as well as the phenomenon of the optimal rH

v values shifting as dependent on the organization level of the living matter
upon which the action is being exercised and/or the observation is per-
formed (I. G. Tudose et al.).

1. MATERIAL AND METHOD

In the elucidation of all these aspects, a method of our own has
been employed, involving the experimental procedure described below
applied to iasinone-1 sulphate.

Solutions of various concentrations (1/1,000 ... 1/100,000) (Table 1)
have been used for moistening the inert substrate on which the rye caryo-
pses (Moara Domneascs type) have been germinated, at & temperature
of 20°C, at dark.

Table 1

s CH,

Cl
o |, NN S
| TN N
I NN

CH,

]
/1,000 | 28 93 Ofi~
173,000 ; 29.81 . Cl 11,80,
175,000 | 30,3
1/7,000 | 30 .88 Iasinone-1 sulphate
1/50,000 34 .70
1/100,000 ! 32.53
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5 . e The -slope of dynamics presented agrees with those characterizing
Y -other biologically active wubstances, previously tested (C. V. Zdnoaga
g . et al.), namely the Gaussian slope for the epicotyles’ weight/height (AW)
15' 0 TQDS and for the frequency of the cell in mitotie division (D), respectively the
. converse Gauss slope for the frequency of the chromosomial aberrations
(CA). This. fact contirms our hypethesis regarding the action of.the Dbio-
008 logically active substances and of the phytohormones by modulating the
medium’s TH, thus creating proper or improper life conditions to :the bio-
s logical system under study and, respectively, as redundant action — that
007 of the rH_a}t nlvlclearvle\'el, phenotypified in the etfect prodiced at tissular
10195 ) level (C. V. Zdnoagd).
/ Mention must be also made of the shifting of the optimum rH valu-
. : es as a function of the level to which (he response of the biological system
. -3 gC occurs, that is 33.33 at nuclegr level, 31.66 at cellular level and 31.50 at
] . - i T . . . . 1.t
tissular level, which Supports our previous observations. Certainly, this
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may be explained by the existence of some differentiated homeostagis
mechanisms at each level, which ig actually expected, requiring different
redox conditions,

3. CONCLUSIONS

Consequently, one can notice, on the one hand, mutagenic properties
of the studied compound within the range of high concentrations, charac-
terized by values different from the optimal ones, usually reducing values
(Table 1), which is explained through the differentiated behaviour of the
photoautotrophic plants when the rH shifts from the optimum in a re-
ducing or oxidative direction ; when shifting towards the former direction,
the plants are more drastically affected than in the latter case, as also
observed from the abrupt, respectively gentle slopes of the AW curve
branches. With lower concentrations, characterized by a rH placed in
the optimum range (Table 1), the compound manifests a slightly stimulat-
ing effect (C. V. Zdanoagd).

On the other hand, the difference observed between the optimum rH
values may be exploited in the direction of utilizing, generally in chemically-
induced mutagenesis, concentrations of the mutagene agent characte-
rized by optimal rH values of the cell-levelled phenomena, which possess
.@ sufficiently high mutageneity degree, implicitly assuring a good survival
rate (to an optimal rH al cell level, i.e. 31.66, the ratio of chromosomial
aberrations in our situation is double, as compared with that recorded
with the nuclear level optimum (33.33) (Fig. 2).
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SOME CONSIDERATIONS UPON MUTAGENESIS INDUCED
BY REDOX AGENTS

6. V. ZANOAGA, CAMELIA PAUN, L 1. BARA

Som(;‘oz'ganic compounds, with very differant struciures, were investigated to
estglfhsh their role as a redox modulator. The patterns of this pheuomenon were
verified by physieal ways. There was found a clear dependence of the biclogical
systew (af cellular, tissular and nuclear levels) respoase to differest active sub-
stagces by whele rEl values,

< . . o . Lo . .
.. Severa experiments, performed on plants and simed at testing some
- ?}mi_qgmg-lly» active substanc cdraw Ehe sbtention Upon -an  extremely
“inberesting phenomenpn — initially neglected or interpreted as an ex-

perimental error — namely reaching of different ri values for the maxima,

of the frequency of the cells in mitotie division or of the plantlety’ height,
respectively the minimum of the frequency of chromosomial aberrations,
a3 markers of the phenomeng oceurring at cellular, tissular or nucldar
level ; in thig cage, the latter are represented as depending on the rH of
the working solutions, the coincidence of these rH values — consideted
a# optimal (Table 1) — being expected

Table 1

optimum ri{

Ne N
Tissular (H)  [Celtular (D) Nuclear @ rer

1 2870 [ 2905 3L.00 [1]
2 24 .80 - 2400 , [ 8]
3 33 .04 - 21 .60 [ 9]
4 28 .50 — 29.40 { 6]
5 31.40 3% .36 31.00 [ 7]
] 22 77 ...92 .85 — 25 .52 [10]
7 31 .00 29 .90 29 .30 [ 2]
8 31.50 31 .86 23 .33 [12]

This phenomenon has been subsequently explained by the different
levels of organization of the living matter under investigation, therefore
of some differentiated, progressively complex, homeostasiy mechanisms
at. this level and, implicitly, of the necessary existence of some different
optimal rfi vaiues (I. G. Tudose ot al.), having in view that, for example
Phenomens, developing — in the case of plants — in the absence of light
are characterized by optimal rH values different from those found in the
presence of light (C. V. Zanoagi ot al... Surprised by the absence of a severe
erder in the succession of the optimai ri valuyes characterizing the three
mentioned levels (Table 1), we initiated a standard experiment, aimed at
elucidating this aspect, and also at gathering information regarding the
whole range of rI variation, as decisive for the above-mentioned pheng-
menon. In this respect, the dependence on rH of several biotie and abiotic
phenomena has been discussed on various oceasions, the decisive part-
played by this parameter being eviflenced (€. V., Zinoayd).

LY. ROUM. SI0L.~BIOT.. VEGET., TOME 35, Nv 2, p, 127 -141, BUCAREST, 1990
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1. MATERIAL 'AX'U METHOD -

Rye caryopses (Moara Domnessci type) were employed as biolo-
gical material — as in the experiments cited in Table 1 — while, for induc-
ing various rH values in the medium, redoxtron.was used, .known as

oo assuring a rH logarithinic gra-
dient ranging between "0 and
H, ) 424, thus covering the whole
irim) range of definition of the notion
' (C. V. Zinoagd et al., 1987); the
+" TH values thus obtained possess
- ahigh degree of reproducibility,
“ ineontrast to thesituation obtain-
ing from employment of chemj-
cal redox modulating agents thap
due to their much lower reédox
i buffering capacity, lead to quite
© different optimal rH values (Ta-
ble 1). o o -
Caryopses were germinat-
ed on redoxtron, in contact with
distilled water, to which — in
view of the redoxtron device
functioning —0.001 N SO2- were
‘added, - at- a temperature of
: 25°C, at dark. Six days later,
s ’ o the plantlets were harvested,
the determination of the para-
Fig. 1 © ° meters under study being in-
‘o ' ., itiated. Thus, there have bheen
determined — as average values — the epycotyles’ lengths, then the
roots have heen fixed with Battaglia fixing solution and conserved in
ethylic alcohol 70°. Inthe apical meristem of the roots, there has been
determined, microscopically, after Feulgen. colouring, .the frequency of

i
i
b
1
i

cells in division.(x 200) and.of the -chromosomial aberrations (x 400).
The obtained data have been graphically - plotted, wversus the corres-
ponding rH. e :

" 2. RESULTS AXND DISCUSSIONS

Figure 1 reveals that tlie slope obtained, of the Gaussian type, chat
racterizes both ‘the dynamics of the epycotyles’ height and that of- the
average length of the hypecotyles, each of them showing an optimal value,
placed at an rH value of 23 for epycotyles and 23, respectwgly, for hypo-
cotyles. All observations to be further made will emplov the hypocotyles’
optimal value, that is of the tissue to which the other determinations are
also refarring., - S - : L

The frequency of the chromosomial aberrations (Fig. 2} as st Cof
the fellowing types : bridges, fragments, retarding chromosomes, micro-
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. A ' "

n‘uclgl, tri- avl'ldltetr‘”« ana- and telophases, dispersed . nucleay material, is
§11;11a’§e(}, again as nsual, on a converse Gaussian type dynamics,‘having
R 20 -, . 0 - ~p - ’ )
1ts minimum at v 30, which is obviously different from the maximum
of' roots’ development, - E ' :

65
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Fig. 2 ‘ Fig. 3

The frequency of the cells in mitotic division (Fig: 3) as sum of pro-,
meta-, ana- and telophases, unlike the situations observed with some res.
tricted rH domains — previously employed (Table 1) — and unlike those
expected, shows a minimum at rH 28.4, placed between two maxima
(rH.:16.5 and 34, respectively), both of them sitnated at rI values differ-
ent from the optimal values of the hypocotyles’ length and the frequency
of the chromosomial aberrations, respectively. This situation explains
both the differences observed between the optimal rH values at the three
levels:— nuclear, cellular and tissular — and the absence of a severe order
between these values (the working domain including any one of the two
maxima). ' ' ‘ ' , '

» - Previous interpretation of results (. G. Tudose et al.), according to
which the differénces between the optimal rH values are due to the pre-
sence of some differentiated homeostasis mechanisms, at the three men-
tioned levels, is still valid, vet on assuming an interdependence between
mechanisms. Consequently, the global Phenomenon .may be presented as
such. ' o

At an rH value optimal for the tissue’s development, the frequency
of the chromosomial aberrations in minimum, which does not Tequest,
in compensation, an increased frequency of the cell divisions. Yet, as the
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tH of the medium moves off the optimum, the frequency of clirormosomial
aberrations increases, as a consequence of ths mutageneity of the rH
values different from the optimaum (C. V. Z#noagy et al., 1987), the mani.-
testation of some noxious effects becoming thus possible, g compensatory
effect of increasing the frequency of cellular divisiony does appear. The
compensation introduced is valid only for a relatively low shifting from
the optimum of the average rH of medium (16.5 .. .34), after which, in
parallel with the increase of the frequency of chromosomial aberrations,
a decrease of the frequency- of cell division is observed, the cumulated
effect being explained by the low development at the tissular level, A
similar corvelation hias been previously observed with sugar beet, between
SUZAr concentration and the rqots’ weight, the plant’s productivity being
intluenced (0. V. Zinoagd et al., 1986).

3. CONCLUSIONS

The existence of the bwo maxima in the dynamics of the frequency
ol cell divisions may be exploiied in the case of the mutagenesis induced
by chemical agents, ie., in the utilization of concentrations characterized
by rH values placed at these maxima. In such situations, a relatively good
survival rate is expected, along with a relatively high frequency of the
chromosomisl aberrations, i.e. a’outagenic effect explained through -the
compensabing effect of increasing the frequency of cell divisions.
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