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ECOSYSTEM CI—IARACTERIZATION OF A LOW
PRODUOTIVITY BEECH FOREST IN OLTENIA (GALBENUL
VALLEY, POLOVRAGI FORESTRY DISTRICT)

BY

MIHALLA PAUGA-COMANESCU, LILIANA VASILIU-OROMULU, AURICA TACINA,
VICTORIA SIMIONESCU, M. FALCA, VIORICA HONCIUC, C. ARION, H. ALMASAN,
© G. ANDRONIISCU

A forestry ccosystem made up under the conditions of a podzolic-brown soil, inten-
scly acid. (pll 3.8), is presented with Fagus sylvatica as. a main producer. The

value of primary production is low (6.6 t/ha/ycar-production and 274.9 t/ha bio-
mass). The diversity of every biocenolic components is reduced (Slmpson/l’l(lou
index is 0.2), although stability is high; that is proved by the old age of the
forest. The decaying- process is slowly 1‘ca1izcd by some. organisms  prevailing
Acarinas from invertebrates and Fungi from microorganisms.

The researches have made great strides in the knowledge of the
flora and fauna and their relation with the environment. The general
laws which govern the groups of organisms at the level of populations,
ie. of bloceno ik, ‘as well as the organuahon forms have been -widely
studied [11. \Vhat we consider of present interest in the scientific investi-
gation of ecologists, either they arve sylviculturists or biologists, is the

5tabh§hlﬂ° of @ succession in these complex high groups, i.e. ecosystems ;

just as the classification system of the flora or fauna, of flora communities
or of the stand it i§ necessary to perform an ordering of ecosystems
considering not only a component but also the ‘whole complex. In our
country such a work is just at the beginning, first as only few data on
the structure and functionality have been accumulated so far. They
have been obtained interdependently and correlated by the same object
of study, i.e. a concrete representative ecosystem.

This paper undertakes to present a minimal model for the charac-
terization of an ecosystem, i.e. a low productivity beech forest we frequently
met with in our forests and which raises some problems in forestry practice,
This model could be the basis of the knowledge of the ecosystem particula-
rities and not only of a part of the ecosystem [5].

_ According to the existent olasmflomtlons in this ecosystem the plants
are grouped in the Luzulo-Fagetum association (Beldie 51, Morariu et al 68)
which, from the phytocenologic standpoint, belongs to the type of beech
forest with acidophilous. flora, according to forest typology and to the
beech forest of hilly type, P, _,, strongly podzolized, moderate edaphlc-
.submodemte edaphio with Luzule albide in site typology

Rev, Roum. Biol.:—‘— Biol. Végét.,, Tome 29, N° 2,'P, 91—101, Bucarest, 1984




92 MIHAELA PAUCA-COMANESCU et al. 2

INVESTIGATION METHODS

The research methods, adequate to the great diversity of the analysed
material, are numerous and specific. The measurements were made as
follows : soil humidity — gravimetrically by drying at 105°C; acidity —
potentiometrically in aqueous solution ; humus content by Schollenberger’s
method and total nitrogen content by Kjeldahl’s; tree productivity and
biometrical elements on circular areas of 500 m2, according to Golden’s
model [4] and dendrometric methods [3]. The leaf mass was indirectly
measured using fresh litter. The structure and productivity of herbs
were obtained by numbering the invididuals on surfaces of 0.25 m?2
(100 repetitions) regularly disposed on a hectare and by the determination
n;(n; — 1)

Ny —1°
where n is the number of individuals of a population and N is the number
of individuals of all populations used for diversity. The Mammalia are
considered for the whole forest fund. The invertebrate fauna in the forest
canopy was collected in a sweep net with a 60 cm diameter (each sample=
== 50 shakings up to 4 m height). The mobile fauna on the soil surface
was analysed by making captures in Barber traps. dcarians, Nematoda,
Enchytreidae and Collembola from the invertebrate fauna of soil were
collected from the first 10 cm of soil layer, with MacFadyen probes ;
sample extraction was made by automatic extractors. Lumbricidae were
collected from the first 40 cin of soil layer on 4 equal levels. The mass of
fresh and decaying litter was gathered on areas of 0.125 m? (15 repetitions)
uniformly distributed. Soil dehydrogenase activity was determined accord-
ing to the method of Casida and Stefanic. Ecophysiological analyses
were made in plants concerning the water content by the gravimetric
method, the carbohydrate concentration by the refractometric method,
the assimilatory pigments by the method of Comar and Zscheille.

The dynamics of biocenosis has been analysed at two significant
moments : vernal phenophase and estival phenophase.

of individual biomass. The Simpson /Pielou coefficient D — 1 —

RESULTS AXD DISCUSSIONS
ELEMENTS OF THE BIOTOPE

The plot of land studied is on the right bank of the Galbenul river
before entering the quay. The Galbenul valley is formed in the south-
eastern zone of the Paring mountains. It is found at 745 m altitude, on
an almost plane platform (2—5°) differentiated at the middle of an abrupt.
slope with W -—8SW orientation. The canopy of 120 year old trees is incom-
plete (0.8 covering) but uniform allowing more light to reach at the soil
surface, i.e. 8 —109, (a value high enough for beech forests).

The soil is of brown podzol type with continuous litter relatively
equally distributed on the whole surface. The upper horizon is very rich
in raw humus. Its texture is of sand-clayed type with many great fractions.
Soil reaction is highly acid and it varies in depth (table 1) but only
within a high acid range. In the summer time the ascendant water flow
in the soil depth carries mineral salts which decrease acidity, the values
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Table 1

Scasonal dyvnamics of some edaphic Tactors in soil active area

IHumiditly Tumus

o7 Acidity content ¥ N, content %] C/N ralio
0 - (3]

Period [Soil depth

0--10 39.04 3.8 — — -
Vernal 10—20 32.06 3.8 — — —
20— 30 29.89 4.0 — — -
30— 40 22.25 4.0 - — —
0-—10 24,57 21.90 0.289 43.81
6.60 0.059 —

20— 30 18.31
30—40 17.10

4
Hstival 10—20 21.98 4.
3
3

remaining acid further on. Soil humidity is moderate during vegetation.
time. A higher drying of the soil in the active area has been noticed in
snmmer but without atfecting plant requirements since the coarse particles
of soil have a more reduced capacity of keeping water. Soil trophicity does
not correspond to the requirements of plants. The total nitrogen content
is moderate being in an amount high enough for a good nutrition ot plants
but under conditions of high acid soils, the combinations under which
nitrogen is found can become hardly assimilable. The amount of humus
iz very high it representing a reserve of organic material whose value
is very difficult to be enhanced under poor decaying conditions that has
been proved by the high value of C/N ratio. This ratio makes the soil
get the characteristics of a peat bog.

LLEMENTS OF BIOCENOSIS
Primary producers

The primary producers are stratified in this biocenosis only at two
layers : the tree layer, which is uniform enough, and the herbaceous layer,
which has a limited and discontinueus development; beech seedlings are
rare and the shrubs do not participate in making the skeleton of the system.

The tree layer consists of Fagus sylvetica in a 100 per cent. The
diversity of the stand is 0.00. The beech population has a low density
(430 individuals/ha) and its variability (240—540 individuals/ha) has
minimum values for the forests in low productivity stations (table 2).

Table 2
Biometrical data of the beech forest
Mean  den-jITeisht 1 Diameter Basal surface \"011131110
e - 8 2 n
Age [sily tree/haj mean nf(l‘]'}m m !
(years) (‘;{‘“f‘tb_]c (;',m‘lflﬂ_)lc (variable Total m?/l Mean (vari- Total  |Mean (vari-
imits) imits) limits) otal m7/ha able limits) m3/ha {able limits)
120 430 23.2 31.6 16.10 0.0432 398 1.11
(240— 540) (17—30) | (9—63) | (11.04—1906) | (0.02—0.07)| (342—463)[ 0.081—
3.193
(4.037)
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The stratification of the stand is between 16--30 m the mean height
being around 23 m. The horizontal structure of the forest is assuredbbvl
trees having 9—63 cm in diameter. Most of the trees have a diametor
between 31—32 cm. The beech population in this biocenosis has trunk
tlnckness:es great enough corresponding to heights siall enough considering
the species growth possibilities. The tree base surface is t%rerv smajll it
being first due to the existence of a small number of trees which are not
very high. There are few higher trees and they do not exceed 0.07 m2
T]le actual surface occupied in the biocenosis (by the tree base éurface:
is under 0.159,. The tree wood volume is of 398 m3/ha on the average
a value characteristic of low productivity forests of the 4th producbim;
class. The frequency of better developed individuals (with a 4.3 m3 volume)
in the population is reduced. The mean individuals are of 1.1 m? and their
total number is small both explaining the cause of the reduced productivity
of the stand. The tree wood density has mean values with respect to species
variability it being of 0.69 g/em? for the dried wood. -‘I o

~ The herbaceous layer is very poor {Table 3). Tt consixts of 4—5
species. Only 10—20 per cent of the soil is covered with a herbaceows

Table 3

Structure data of herbaceous layer

. Frequency No. of Diversity Maximum| M ’ i Water
. - : Mas can B ass
Phenoaspect | of soil species SI;IP?OH_ hetero- (101§sitv ' lf(:;ﬂlrl;s' content in
covering o ————| Pielou | oS 2 1 wh |-the bio-
e "’[Horhs' Mosses| index geneity (ind/m*=) ! (d. wb) mass %
(\Setlll\lall ’ 49 4 3 0.2058 0.7500 21.06 2.030 64
a 54 5 3 0.2022 0.7500 13.20 1.580 76

41&}'91‘7 discontinuously distributed ; only in 50 per cent of cases a few

herh patches appear. The height of the layer is of 10 —15 em overto 3ping
- little the height of mosses alxo present in the biocenosis. Tlié‘!‘%efqzﬁ
-and estival phenoaspects are numerically and gravimetrically 'domijlmi‘:od
by Luzula luzuloides (Table 4) only. The density of the population (’le(ereas'éx'
much in the swmmer time although the (1&'01()1)11161&[" cvele tvpi‘ca‘l L o)f
the species has the optimum value in that period. We su'ppose “that, the
d‘ecreavse of humidity under high acid conditions may be one of the causes
The vernal population of Anemone nemorosa is f[eveloped during the
vernal phenoaspect but with a relatively reduced abundance an(f with
ar‘ more reduced  biomass ; but it represents the greatest water rveserve,
The mean water reserve is of 649 in spring, it being determined by the
most &bugd&nt population in the phytocenosis. The pzwticipationdf the
other species is nonsignificant both in spring and in summer. The diversity
-?f the herbaceous layer is very small, the Simpson/Piclou diversity index
peing of only 0.20538 ‘as a result of a very poor composition and of the
numerical and gravimetrical dominance of a single species. The mean
density of herbs is moderate to low in this layer. The density valges arc
depe_ndmg on the nature of the most abundant species = Luzula — 2
Species with many tillers even at a reduced frequency. o

Ot
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Table 4

Elemenls of structure and biomass of herbaccous populations

] ative o4 -
Frequ-| Den- Relative Individu- l_ opu- . - Water
. . . abun- \ lation bio-| Biomass
Specics eney | osity al biomass N Py content
o lind/m? dance a5 niass g.8.u. " o
i Yo e 50 m?* “
Vernal phenoaspeet
Luzula lhuzuloides 40 932 88.51 0.097 90.40 88.87 73
Anemone nemorosd 5 67 6.36 0.043 2.83 69
Carex verna 4 35 3.32 0.149 5.12 56
Festuca drymeia 3 19 1.80 0.170 3.17 50
Iostival phenoaspecet
Luzula luzuloides 30 640 96.96 0.110 70.40 88.93 74
Plepidium aquillinum 2 4 0.60 1.590 6.35 8.03 79
Veronica officinalis 1 6 0.90 0.150 0.90 1.14 70
Festuca drymeid 1 8 1.21 1.180 1.44 1.82 39
Epilobium anguslifolinm 1 2 0.30 0.030 0.06 0.07 34

Moss species ¢ Polyirichum commune, Dicranum scoparim, Pleurozium sehreberi

Aceumulation of the biomass of primary producers

At the tree layer the accumulation of biomass hax a low level : {ree
biomass 274.9 t/ha out of which the leaf mass represents 3.9 t/ha (Fig. 1).
The yearly production of wood mass estimated according to the forest
mean age is of 2.71 t/ha. This value corresponds to some low productivity
stands. The biocenotic parameter responsible for this reduced accumula-
tion of biomass is the density of wood population, as the aceumulation
of individual biomass is not at the lower Hmit. This reduced density is
possible to show the necessity to increase the minimum individual area of
cach tree as a result of poor unfavorable edaphic conditions. The leaf”
mass is great in the year of research as compared to wood production it
representing almost 60% of the yearly production. Its value in photo-
synthesis is also dependent on the guantity of assimilatory pigments
contained in the specialized tissues.

The herbaceous biomass isx much more reduced in any forestry
ecogystem, it being hardly seen in that analysed. It varies hetween 0.020 t/ha
and 0.015 t/ha in spring and summer and represents more than 30 %
from the biomass amount formed by Luzula. The yearly increase is smaller
than the total hiomass as Luzule is a perenmial species.

The ratio between the biomass of herbs and that of trees 1s 1: 13 700
and that between the yearly production of herbs and trees is 1 : 330, these
ratios showing their great difference in productivity. On the other hand,
their comparison with those of other stations [5 ] shows that the production
of herbaccous hiomass is more strongly affected than the production of
wood biomass by the site conditions less favorable to plants.

The cnergy stock at the level of primary producers is of 1.46 X

x 10° keal/ha. The wood mass stores 93 %, of the energy of primary produ-
cers and 79, of the leaf mass of trees. The herbaceous biomass is under
0.001.%, from the energy stock of producers. Bvery year the ecosystem
assures at its first level an energy flow of 3.2 X 107 keal/ha to which
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about 25 %, from this value is added, i.e. the energy consumed in the respi-
ration process. The energy that reaches yearly at the disposal of the
organisms that decompose the litter is of 2.4 x 107 keal/ha.

kg/ha
5000004 ¢ #
R R
y 3 /] wood mass
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Indicators of plant metaholic activity o
The assimilatory pigments are found in the leaves of dominant
plants at a very low level (Table 5). As compared to the leaves of other
beech populations placed in optimmum productivity stations the chlorophyl
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Table 5

Lcophysiologic indicators of the main plant species

Assimilatory pig- |The ratio of assimi- Cell sap
mentsx 1074 g/g.d.w.} latory pigments L
Species -
. . Chloro- | Carotene | " Chloro- 15‘ l}}gfl?_;_ H Carbohy-
phyl a--b| pigment | phyl a/b {P }’;en‘e p drates %
Vernal phenocaspect
Fagus sylvatica 64 20 2.61 3.21 4.0 9.0
Anemone nemorosd 48 15 2.97 3.18 5.5 10.0
Luzula luzuloides 27 9 3.08 2.86 5.7 6.5
Estival phenoaspect
Fagus sylvatica 61 19 2.68 3.25 | 5.8 8.5
Luzula luzuloides 67 22 3.24 3.12 5.8 5.5

content ix half or only 1/3 as to the quantity existent in thems (under
similar light conditions of leaves) [5]. Although the carotenoid pigmnents
are in a more reduced amount as compared to those in the reference
populations they have values close one to another.

We consider that the reduced productivity of plants may be affected
this way, the assimilatory apparatus being limited not as leaf mass but
as Ppossibilities of chlorophy!l synthesis. The a/b chlorophyl ratio with
very small values under 3 which ix their molecular ratio indicates the
préferential synthesis of “eliloroplivl b, a tvpical pigment for shadow

_or ‘other unfavorable conditions, The equilibrated chlorophyl/carotene

ratio indicates a dominance of the respiration process as compared to
photosynthesis in Margaleff’s interpretation.

7 Acidity of the cell sap is moderate. The influence of soil pH is
shown more by a decrease of the metabolisim than by making acid the
innler medium of plants, Tt is well known that the more acid values of
the sap cell show generally a higher metabolic activity.

" The concentration in carbohydrates is higher in spring it having
a moré active osmotic and protective role in that period.

Consunters and decomposers of hioeenosis

The composition and structure of consumers and decomposers of
biocenosis are more difficult to be identified due to their high mobility
and to the diversity of participating groups.

The macroconsumers are not connected with a single ecosystem and
the beech forest investigated is used only in limited periods. As a result
of the evaluation of the faunistic-cynegetic density one can notice the pre-
senee of deer, roebuck, chamois, wild hoars, rabbits, mountain cocks and
hazel hens as primary consumers; the secondary consumers are lynxes,
wolves, wild cats, otters, common martens and polecats; two species
occupy intermediary positions being preponderantly omnivorous, i.e. bear
and wild boar (Table 6). A comparison made with the existent situation
in the ecological sector in which the investigated zone is included show
us that the number of animals is optimum and above it [2]. But at the
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Table 6
Pray density oi the Oltel hunting fund

; Pray density - - ) )
v estimated ou] .. .| Ticologic scctor (53 9000 ha forest) IS,
: ; the hunting | Density -
Species; fund (1983) { ind/1000 | Listimaled deusity | Optimum densily
: 14.000 ha ha )
i (12.700 ha - total ind/1000 total ind/1000
foresl) ha ' ha
Roe deer 121 9 523 1 1851 3
Roebuck 104 ] 7 10433 19 16870 |~ 31
Chamois 43 25 410 — 725 —
‘Wild boars 42 ] 3 445 1 1330 2
Rabbits 200 15 28318 — . 56980 -
Comnion badger 11 1 — — — —
Bears 33 2 177 1 320
Wolves 1 1 — — — -
I'oxes 24 X 2 — - — -
Wild cals 10 1 — — - —
Lynxes . 12 1 — — — —
Tree martien 11 1 — — — —
Stone marten 4 — — — - _
Polecats (common marten) 14 1 - — - -
Otter . 1 - — - — —
Capercaillie 21 0.2 — — —
Hazel hens 11 - — — —_ —

same time it is extablished that for the & species for which the classification
of forest lands was made inferior categories were determined (the third
for deer, wild boars and bears and the fourth for chamois). This is also
a consequence of the existence in the hunting fund of the stations charac-
terized by few food resources available and a reduced shelter capacisy
for large vertebrates.

The invertebrate fauna in the forest canopy is the poorest of the beech
forests in Romania both as concerns the number of individuals and taxo-
nomic groups. The species Bourletiella ornasi (Collembola ), Haplothrips
acanthoscelis ( Thysannoplera ), Apion sp., Athous sp. and Glyplens sp.
(Coleoptera) are presented. In the spring is noticed the abundance of
microarthropods with rvepresentatives of 5 fauna groups in different
proportions and with the variation amplitude ranging between 7.14—
32.869, (Table 7). Mest are phytophagous rarely zoophagous species.

Table 7

Relative abundanee of invertebrate fauna
in the ennopy (%)

Main groups Spring Summer
Collembola 22,22 — P
Thysanoplera 11.11 20.00 -
Homoplera 32.86 20.00 .
Hymenoptera 7.14 20.00
Coleoptera 15.56 40.00
Araneda 11.11 -
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Mobile invertebrale fauna on the soil -surface (epigaion ). Analysing
the eomponents of the food ehain in the beech forests studied we find that
the zoophagous species have. definitely higher values as compared to other
link species. Among zoophagous species, Opilionidee and Araneae are
eudominant (4£3.29) and (19.93 %) and Carabidae, which are also recognized
as predators, are dominant (Table. 8), It is worth noticing that also the

" Table's

Numerical andrelative abundance of mobile
invertéebrate fauna on the soil surface

Mai "~ |Numerical | Relative
Main groups :
: abundance | abundance
Miriapoda 21
Julidae 21 6.35
Arachnida 209
Opilionida - 143 43.21
Aranea ) 66 19.93
Hexapoda 101~
Dermapterac 50 1., 15.11
Carabidac 35 10.57
Scarabacidac 6 1.81

Staphylinidae 10 3.02

Dermaptera which are preeminently phiytophagous are eudominant. The
decomposers Julidae, Scarabeidae and Staphylinidac (Coleoptera ) are
subdominant. Having in view that the taxonoinic groups in the epigaion
are poorly represented, both as concerns the number of families and
individuals, the diversity of the cenoses studied ix Iow.

The decaying process

A 3900 kg/ha new litter is yearly accumulated on the soil surface
it being superposed on the litter of the previous years which undergoes
a deeaying process. The whole amount of litter is of 8800 kg/ha. The
decaying rate is slower that the accumulation rate. Litter decaying is not
complete its transformation reaching gradually at the raw humus stage only.

. Dehydrogenase activity. An indicator of global activity of soil micro-
biocenosis, dehydrogenase activity is low in, both seasons and in all layers
(Table 9). The difference between the litter and the tirst soil layer is small
while ‘the differences as compared to the lower layvers are somewhat
greater. The potential dehydrogenase activity, is also low in both seasons
and in all layers (Table 9) as a result of the presence of a poor microbian
flora represented especially by Actinomycetales and Tungi. The difference
between the litter and the first layer which is somewhat greater shows
the existence of a miecroflora much richer in litter connected with a more
abundant organic decaying material. L

Invertebrates in the soil. The study of soil fauna included the main
groups. of invertebrates which play a significant role in the humification
process, {Table 10).- . :
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Lumbricidae are very poorly represented in the soil only by Dendro-
baena sp. in vernal period and two species Allolobophora sp. and  Dendro-
baena alpina in summer. This low density is explained by the soil low pH
value and the presence of organic material. ;

Table 9

Scasonal variation of the present and potential
dehydrogenase activity (mg formazan/100 g dried soil)

Spring Summer

Soil layer ;
Present | Potential | Present |Potential

Litter 10.8 16.3 8.3 13.7

0—3 cm 8.7 12.3 6.2 12.3

3—6 cm 5.3 9.4 4.8 7.4

6—10 cm 4.8 6.9 3.6 6.2

Table 10
Main groups of invertebrates in edaphon
Taxon Density/m?® Yearly bio- |Energy value
Spring | Summer |Yearly mean|mass (g)/m?) (cal/m?)

Lumbricidae 1 2 155 0.014 103.60
Enchytreidae 3000 5600 4300 0.516 1361.15
Nematoda 64900 86200 75550 0.075 162.83
Acarina 87400 46900 67150 0.671 3105.52
Collembola 15000 7600 11300 0.135 707 .43
Total 170301 146302 | 158301,5 1.411 5440.53

Einchytraeidae are organisms with an important role in soil fertili-
zation. They are found in a high enough number in this beech forest.
Collembola have a density of only 113000 individuals/m? year mean
a low value determined by the existence of an extremely reduced amount
of organic material which may be incorporated in the decaying processes.

Acarians include Oribatidae, Gamasidae, Uropods, Zerconidae, Aca-
ridae imatures of Oribatidae. Oribatidae are well represented by 65 species
among which 9 species are dominant : Oppiella nova, Oppia ornata, Oppia
minus, Op. obsoleta, Suctobelbella subtrigona, Oppia bicarinata, Op. getica,
Suctobelbella baloghi, Suctobelba trigona. These species have been signalled
especially in the humus layer and are considered species with a “humigen’’
role. A great abundance of Oribatidae was recorded even in acid pH condi-
tions. They have a maximum density in spring and autumn and a minimum
in summer. :

Nematoda have a low mean seasonal and annual density (Table 10).
Tylenchidse, Dorylaimidae and Areolaimidae appear both in spring and in
summer. Most Nematoda are phytophagous and fungiphagous. In the
beech forest analysed the activity of Nematoda of breaking up organic
matter and of microbian catalysis is much affected by the highly acid,
PH ot soil which also diminishes much the Nematoda populations.
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The biomass of soil fauna is very low, of 1.411 g (Table 10), as
compared to the typical values for deciduous forests in the temperate
zone of 4 ¢—30 g [T]. ;

The energy fixed as secondary production as a result of detritus
metabolization is also reduced (Table 10), i.e. of 5.44 kcal (22.696 kJ).

The decaying process made by the existing soil fauna and micro-
flora is very slow and justifies the high value of C/N ratio which indicates
a poor transformation (of organic substance in CO, and water) during
the respiration of organisms in soil. The main reason of their reduced
existence and activity is soil high acidity.

There is a microorganisms — mesofauna real complex whose com-
bined action directs the passage from the litter to humus but without
lending it superior qualities; the existing humus is due especially to the
decaying activity of Acarians.

CONCLUSIONS

The ecosystem analysed is ab equilibrium at a minimum productivity
level (6.6 t/ha/year production and 274.9 t/ha biomass) with a reduced
diversity of each biocenotic component (Simpson/Pielou index 0.2), as
a result of the exclusive dominance of some populations adapted to live
on a strongly acid substrate with a high stability proved by the forest
old age. The decaying process is slow it being realized by few organisms
somewhat abundant being the Fungi among microorganisms and Acarians
among invertebrates in the soil.
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ELECTRON MICROSCOPIC INVESTIGATIONS ON THE
SPORES OF SPLACHNACEAE (BRYOPHYTA).
TAXONOMIC, ECOLOGICAL AND BIOLOGICAL

CONSIDERATIONS

: BY ;
G. PLOAIE, TR. 1. STEFUREAC

The following three species of Splachnaceae have been investigated by high' reso-
Jution electron microscopy : T'efraploedon angustatus, Telraplodon urceolatus and
Splachnum sphaericum. A transmission electron microscope of the JEM-7 type
was used and new informations on spore ornamentation, useful in- taxonomic
studies, were detected. With no further treatment, the informations obtained
have indicated that the exines of spores of the three species have similar morpho-
logies. They consist. of numerous circular pores distributed on three axes in: a
compact hexagonal pattern. These discoveries are for the first time revealed for
spores of some Splachnaceae and are useful in connection with ecological and
biological data. ;

The electron microscopic studies of spores of Brg}ophym have fecently
developed both by transmission electron microscopy (TEM) and by
scanning electron microscopy (SEM). Using different techniques for the

-obtaining of preparations, photographs of spores with particularities of

sporoderma orpamentations have hecome known in most Bryophyte families
(1], 3], [4], [6], [10], [13].
In the ease of a few species of Splachnaceae family, KOPONEN [5]

«describes the ornamentations of sporoderma making congiderations on

the taxonomy, ecology and the origin of this group of Bryophyita.

Investigations using an original method [7] on the spores of different
groups of Bryophyta [8], [9], [11] were also made on the spores. of three
species of the Splachnaceae family.

MATERIALS AND METHODS

The mature spores of native Bryophyta from a herbarium of Prof.

"Tre. 1. Stefureac, which usually grow in some Carpathian massifs (Bucegi,

Giumaldu, Paring) were analysed. The spores: belong to the following
taxonomic units :

Fam. Splachnaceae
Tetraplodon angustaius (Hedw.) B. & S.
Tetraplodon urceolatus B.& S.
. Splachnum sphaericum Hedw.
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The original method used in the electron microscopic analysis of
spores is a direct method for the obtaining of preparations and for
visualization, which requires no previous. treatment of spores. It has been
described in the above mentioned works. ' '

RESULTS AND DISCUSSIONS '

The electron microscopic studies on the spores of the analysed species
of the Splachnaceae family show, from the ultramorphological and ultra-
structural point of view, fine particularities of the sporoderma, with charac-
teristic ornamentations, unique for Bryophyta.

Tetraplodon angustatus. (Hedw.) B. & S.

This species has ovoidal, elongated and relatively ‘small spores of
3—5.xX 2—3 . They, frequently have a larger bulging part and a more
pointed,:sometimes. curved one. Even under dried. state, the spores are
agglomerated, associated two by two or three by three (P1.1A).

_Although the spores have a thick wall, they are pénetrated by an
electron beam, become relatively transparent allowing to easily distinguish
the particularities of the sporoderma. The spore surface has many grooves
(pores) of the exine, arranged in a hexagonal pattern, a pore being sur-
rounded by other 6 ones placed on the top of a regular hexagon. This
.extremely: ‘regulated model  characterizes almost: :the whole surface of
the ‘spore (PI.1 A;B). Here and 'there.one ican distinguish more rarely
the ‘pentagonal respectively “hexagonal models. { :

When the pores-on theone side of the spore are superposed on the
pores of the other side (Pl.1:A; arrow), the well-known aspect ' called
“moiré pattern” is obtained, which is similar 'with ‘that described by
GLAUERT (1966) for; the. cell, wall of bacteria.

.The periphery. of ‘the spore of Tetraplodon angustatus, seen at small
magnification, seems to beran ornamentation with electronopaque promi-
nences, but at large magnifications one can, clearly notice that these orna-
mentations represent in fact the space between pores,seen under “cross
section” (PL.1 Q). | Vet N '

The pores of the exine have a perfectly cylindrical form with a
diameter of 165 nm, and a depth of 45 nm (Table 1). Their basal part
is supported on the intine, Someétimes visible by transparency as a dark
stripe.

Metraplodon wrceolatus B.& S.

./ “Spores are more elongated as compared to those of the previously
described species. Their sizes range generally between 5-—7 x84 .
They are less opaque for electrons than those of 7. angustatus. Sporoderma
has the same type of ornamentation as that of the spores of 7. angustatus,
having the exine pores . also regularly placed in' a' hexagonal pattern
(P1. 2 A).

In case of Tetraplodon wurceolatus one can notice, by comparison,
a larger pore space and so the pore sizes are smaller than thoge of 7.
angustatus, -i.e. their diameter is of 128 nm and their depth of 38 nm

Plate 1 — Tetraplodon angustatus (Hedw.) B. & S.

A. Morphological aspect of spores, with ovoidal contour and regular hexagonal ornamentations.
x 19,000 ) ) . ¥

B. Detail of spore surface. One can see the ornamentations in a regular pattern. X 57,

C. Selection of a spore edge where the ornamentation outline can be noticed. x 57,000




Plate 2 — Tetraplodon urceolatus B. & S.

A. General form of a spore and arrangement of ornamentation at

% 25,000 Tetraplodon urceolalus.
B. Section of a spore edge of Telraplod 2 N . 2
(profile view). % 55,000 raplodon urceolalus, with cylindrical ornamentations (pores)

C. Photograph of a spore of Splachnum sphaericum Hedy.

M with eylindrical pores of the exine.
D. Detail of sporoderma with ornamentations

; placed in a regular (ACON ; o
Splachnum  sphaericum. x 45.000. ! egular hexagonal pattern at
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(Table 1). In this case also intine can be noticed as a dark stripe at
the .spore periphery.

Splachnum sphaericum Hedw. (S. ovatum Hedw.)

Spores are elongated, sometimes curved, or with a trapezoidal
cross section, having a length of 6—7 p and a width of 3—4p (PL2 C).
They are relatively transparent for electrons and one can clearly distinguish

the ornamentation type of sporoderma (P1.2 C, D), which is similar
with that met with the analysed species of Telrapiodbn genus.

Table 1
Electron microscopic characteristics of sporoderma correlated with some eccological °
and biological data in some Splachnaceae "

i LIl | 3
G o Sizes of Sizes O‘f Sporotermi Ecological and biological considerations
: spores (dried) pores (nm) s
species W . g | - ;
: ! Diameter Depth | Substrate Altitude t Sexuality
) ‘fimicolous mountai-
Tetraplodon 3—5%2+-3 165 45 | cadaveric nous
angustalus ( (superior) monoic
3 : ] subalpine
alpine
Tetraplodon i 5—-7%x3—41 128 38 .« | fimicolous’ ' | subalpine
urceolatus ' i alpine monoi¢
) mountai-
Splachnum | 6—7x3—4" 154 42 fimicolous nous Mo
sphaericum ; subalpine monoic and
serpitn” alpine dioic

-4

The more .opaque space between .the exine pores is a little larger

than the diameter of a pore which isiup o 154 nm. Their depth is of

42 nm as it can be seen from the electron microscopic images. One can

also notice the “moiré pattern?’ in some portions. (P1. 2 €, arrow).

¥

‘From the electron microscopic analysis of spores of the three species
of the Splachnaceae family it can be seen that, as concerns the sporoderma
ornamentations, they belong to one and the same type of ultramorphology
of the exine outer layer. Certain variations can be noticed in some species
with respect to the sizes of spores and especially of exine pores (their
diameter and depth), synthetically given in Table 1, together with some
aspects concerning their ecology, biology and spreading. We can consider
that these particularities of spores, i.e. the ultramorphological as well as
the ecological and biological ones, show to a great extent the adaptative
ecologic and biologic character of the Bryophyta spores to the substrate.

The images of sporoderma ornamentations for the two species of
the Tetraplodon genus are similar with those obtained by KOPONEN [5]
in the case of Tetraplodon mnioides, by the scanning electron microseopy,
proving the existence of the same type of organization of sporoderma.

2—c, 2407 50
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‘Only the dense space between pores seems to bulge (o the outer layer
in KOPONEN’s photographs, it being probably due to carbon and: golden
layers after shadowing. v :

Similar ultrastructures are also described in case of the spores of
Tayloria octoblepharis and  Voitia mivalis, by the same author; in case
©of the other species analysed of Tayloria genus sporoderma has ‘very
«different ornamentations, some of them being even prominent as those of
Polytrichaceae [8], [12]. On the other hand, spores of Funaria hygro-
metrica (Ord. Funariales) have cylindrical prominent ornamentations
-ended with conical, sometimes branched, papilae [2], [8].

A somewhat similar organization of exine ultrastructure can be seen
in the case of pollen exine of some Amngiospermae (Ipomoea purpurea)
belonging to the Convolvuiaceae family [14Y. :

Kcologically one can notice that the spores of Splachnaceae have
some ecological and corological adaptative properties, due to their sporo-
derma characteristics, having within this Bryophyta family leafy mosses,
which grow only under special ecological conditions, on a strietly deter-
mined substrate (either it is saprophitic, fimicolous or coprophitic, cada-
veric or of turfy type) in places with high atmospheric (and edaphic)
humidity, especially in the higher mountainous subalpine or alpine layer.

The ecological relations determined by the spreading of Splachnaceae
spores by insects, especially by Diplera, could be also supported by the
-specific structure of sporoderma. In addition, the presence of spores in
an aggregate form shows a biologically adaptative character, the spores
being spread together, having more chances of germination and multi-
plication, no matter the species are monoice, sometimes one and the same
species being either monoic or dioic (Splachnum sphaericum )

Having in view all these remarks, data and preliminary interpretations
we consider that all ornamentations, with their ultrastructure charac-
teristics are not met by chance in the case of spores of Splachnaceae
family, which is a taxonomic unity with arelatively small number of species
(about 30) and it, the only one within the Bryophyta, where the spreading
-of spores is made in a specialized and adapted way by means of insects
{( Diptera ) and not by wind as in the case of other Bryophyte.

The eleetron microscopic analysis of spores in case of a great number
of Splachnaceae can lead to the detailed explanation of the adaptative
character of the spores of these Bryophyta, characterized by & particular
-ecology and biology.
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ETHREL-WIRKUNGEN AUF WACHSTUM UND
ZELLZYKLUSABLAUF BEIL WEIZENKEIMPFLANZEN
(TRITIOUM AESTIVUM L.)

VON
GEORGETA LAZAR-KEUL, ROZALIA VINTILA und M. KEUL

Continnuous treatment of wheat seedlings with ethrel (50 ; 100 and 200 ppm) inhibits
the extension growth and the fresh weight of roots and shoots, and lowers the
cell divisionrate in the root meristem, proportionally to the applied concentration.
IFeulgen-cytophotometric determinations of nuclear DNA content in the root meri-
stem show that ethrel increases the percentage of Gy-cells and reduces that of
Gy-cells. These results suggest that ethrel may alfect the cell cycle by the prolon-
gation of the Gy-phase duration, preventing the progression of the cells into the
S-phase.

Der synthetische Wirkstoff Hthrel (2-Chlorathylphosphonsaure ;

CEPA ; Ethephon) beeinfluflt grundlegende wachstums- und entwicklungs-

physiologische Prozesse der Ptlanzen iiber die Freisetzung von Athylen
und hat auf dieser Basis breite Anwendungsmoglichkeiten in der land-
wirtschaftlichen Praxis gefunden [6], [11], [23].

Athylen ist als weitverbreitetes endogenes Produkt der Pilanzen-
gewebe zusammen mit Auxinen, Gibberellinen und Cytokininen an der
Regulation des pflanzlichen Stoffwechsels beteiligt und wird daher von
vielen Autoren als Komponente des phytohormonalen Komplexes angeselien
[12], [21]. Die pflanzenphysiologischen Reaktionen auf Umwelt- und
Stressfaktoren, sowie auf Behandlungen mit Auxinen und Auxin-Herbi-
ziden, wie 2,4-D und Dicamba, sind mit einer Zunahme der endogenen
Athylen-Konzentration korreliert und zeigen im allgemeinen die fir
exogene Athylen-Behandlungen charakteristischen Merkmale [9], [10],
[21], [27], [29].

Ethrel und exogenes Athylen verdindern das endogene Athylen-
Niveau, den Auxin-Metabolismus und das normale Verhdltnis der ver-
schiedenen Phytohormone, die Wachstum und Entwicklung kontrollieren
[19], [21]. Beide Substanzen hemmen die Zellteilung und die DNS-
Synthese in Meristemen [2], [13], die Zellstreckung bzw. das Langen-
wachstum der Organe [17], [37], [24] und induzieren mannigfaltige andere
morphologische und physiologische Effekte [11], [21]. Dagegen ist hin-
sichtlich der Wirkung von Athylen und Ethrel auf den Zellzyklus in pflanz-
lichen Meristemen relativ wenig bekannt.

In verliegender Arbeit wurde die Wirksamkeit eines vom Chemischen
Zentrum Timisoara synthetisierten Ethrel-Priaparates im Vergleich zu
einem Standard-Priparat (¢ Hthrel-Amchem”) untersucht, Zur Beurteil-
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ung der Ethrel-Wirkung wurde die Wachstumsdynamik von Weizen-
keimpflanzen verfolgt und Feulgen-cytophotometrische Bestimmungen
des Kern-DNS-Gehaltes im Wurzelmeristem durchgefiihrt.

MATERIAL UND ARBEITSMETHODE

Winterweizenkaryopsen [ Triticum aestivum 1., ssp. vulgare (Vill.,.

Host.) Mac Kay, cy. ‘“Dacia’’] wurden in Linhardt-Schalen auf Filter-
papierunterlagen mit destilliertem Wasser (Kontrolle) bzw. mit Ethrel-
Losungen (50 ; 100 und 200 ppm) zur Keimung angesetzt. Keimung und
Anzucht erfolgten bei Zimmertemperatur und im Dunkeln. Diebeiden
Ethrel-Praparate enthalten ungefihr die gleiche Konzentration an aktiver
Substanz (40 9,).

Die Wachstumsdynamik des Wurzelsystems und der SproBachse
wurde durch  tagliche Léngenmessungen an 20 Keimlingen/Schale in
3 Parallelproben pro Variante bis zum 6. Tag nach dem Ansetzen verfolgt.
Am Versuchsende wurde das Frischgewicht der Keimpflanzen bestimmt.

Die Ethrel-Wirkung auf den Zellzyklus im Wurzelmeristem wurde
nach 72stiindiger Behandlungsdauer aufgrund der Feulgen-cytophoto-
metrischen Bestimmung des relativen DNS-Gehaltes der Zellkerne unter-

sucht. Die Wurzelspitzen wurden 2 Stunden in Athylalkohol-Eisessig -

(3 :1) fixiert, anschlieBend 15 min bei 28°C in 5 N HCI hydrolysiert
und 2 Stunden im Schiff-Reagens gefarbt. Die cytophotomestrische Bestim-
mung des relativen DNS-Gehaltes erfolgte an Quetschpriaparaten nach
der Zwei-Wellenldngen-Methode unter standardisierten Bedingungen [14],
[15]. Die Messungen wurden mit einem Ortholux-Mikroskop mit Photo-
meter-Aufsatz MPE und Geradsicht-Spiegel-Monochromator (Leitz) durch-
gefithrt. Die Arbeitswellenlingen (520 und 487 nm) wurden mikrospektro-
photometrisch an 10 Feulgen-gefdrbten Interphasenkernen ermittelt; Je
Variante wurden mindestens 100 Interphasenkerne gemessen und ihr
DNS-Gehalt in Arbeitseinheiten (AE) nach Mendelsohn [20] umgerechnet.
Die diploiden (2C) und tetraploiden (4C) Referenzwerte wurden an je 25 Telo-
und - Metaphasenkernen pro Variante ermittelt. Der prozentuelle Anteil
der Zellzyklusphasen wurde anhand der Referenzwerte berechnet [157].

ERGEBNISSE UND DISKUSSION

Die Reaktion der Weizenkeimpflanzen auf die andauernde Behand-
lung mit Ethrel zeigt die fir die Athylen-Wirkung typischen Wachstums-
hemmungen und morphologischen Effekte.

Im Bereich der untersuchten Konzentrationen (50 ; 100 und 200 ppm)
wird sowohl das Wachstum des Wurzelsystems (Abh. 1) als auch das der
Koleoptile bzw. Priméarblitter (Abb.2) proportional zur KEthrel-Dosis
reduziert. Die Keimung der Karyopsen wird durch Ethrel praktisch
nicht beeinfluf3t.’ ELR A5 :

Die Hemmrwirkung ‘von Ethrel auf das Langenwachstum der Keim:--
linge duBert sich schon in den ersten 48 Stunden nach dem Ansetzen
wihrend der Ausbildung der‘eémbryonalen Wurzeln und der Koleoptile, .
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Das Ausmab dieser bereits im Anfangsstadium der Iff!anzenentwicqung
induzierten Wachstumshemmung bleibt fiir die Je}velhge Konzcnt_raftlo.n
wahreénd der gesamten Versuchszeit von 6 fi_‘i.l.gen.memhch ’lgonstallt.= Die
Hemmung der mittleren Wurzelldnge betragt je nach Konzentration

7 i 1
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50 ppm
|
& 40
=
o | 100 ppm
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T |
N |
:
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o
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obr——— T T v
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Abb. 1. — Die Wirkung von Ethrel-Amehem (leere Symbole)
und Ethrel-Timisoara (votle Symbole) auf das mittlere
Wurzelwachstum von Weizenkcimpflanzen (K=Kontrolle).

gwischen ca. 40 (50 ppm) und 80 %, (200 ppm), die der Koleptile- und Pu—
méarblattlinge zwischen ca. 20 (50 ppm) und 60%, (200 ppm). Die Wirk-
samkeiten der beiden EBthrel-Praparate verschiedener Herkunft sind
anndhernd gleich; die konstant etwas betontere Hemmwirkung von
Hthrel-Tiraisoara ist wohl auf einen hoheren Gehalt an aktiver Substanz
zuriickzufiihren.

In Tabelle L ist der Binflu® von Ethrel auf das Lingenwachstum
und das Frisehgewicht der Keimlinge am Ende der Versuchszeit nach
andauernder Behandlung zusammengefaBt. Bs ist ersichtlich, dal das
mittlere Lingenwachstum der Wurzeln allgemein stérker gehemmi wird
als das der Koleoptile und Primérblitter. Diese Unterschiede in der Hemm-
wirkung von Bthrel auf das Spref- und Wurzelwachstum nehmen miy
steigenden Konzentrationen zu und #éublern sich in fortschreitend hoheren
Werten des Sprof/Wurzel-Verhiltnisses. Das Frischgewicht der Keimlinge
wird ebenfalls ‘proportional zur Hthrel-Dosis herabgesetzt, = wobei die
“Hemmwirkung auf das Wurzelsystem wieder stérker betont ist. Im Ver-
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gleich zur drastischen Hemmung des Langenwachstums sind die Ethrel-
Wirkungen auf das Frischgewicht schwicher ausgepragt und im Falle des.
Sprofles bei 50 und 100 ppm sogar leicht stimulierend. Das auf die Frisch-
masse’ bezogene Sprofl/Wurzel-Verhiltnis nimmt mit héheren Ethrel--
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@
A 200 ppm
B k04 4
) i
=
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5 200]
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AbDb. 2. — Dic Wirkung von Ethrel-Amchem (leere Symbole)

und Ethrel-Timisoara (volle Symbole) aul das Wachstum

der Koleoptile und des 1. Blattes von Weizenkeimpflanzen
(K = Kontrolle).

Dosen ebenfalls zu, tibertrifft jedoch die fiir das Léangenwachstum berech--
neten Werte. ‘

Die betontere Hemmung des Wurzelwachstums ist einerseits durch
den andauernd direkten Kontakt zywischen threl und Wurzelsystem
bedingt ; andererseits gibt es Hinweise dafiir, daB das Wurzelsystem
im Vergleich zum SproB eine auch fiir Auxin und Auxin-Herbizide bekannte
hohere Emptindlichkeit gegeniiber Athylen und Ethrel aufweist [1], [10].
Die Hemmung des SproBwachstums durch Bthrel ist wahrscheinlich eine

(direkte Reaktion auf das von der Wurzel in den Spro8 gelangte Athylen,

moglicherweise jedoch auch eine. indirekte Folge der Beeintrachtigung -
der Wurzelfunktionen. In’ diesem - Sinne ist bekannt, daB Ethrel die
Wasserabsorption reduziert [19], wihrend Athylen die Absorption und
Translokation der Mineralstoffe, inbesondere der Phosphorionen, herab-
setzt [10]. : ' ; :

Die Hemmung des Léngenwachstums durch Ethrel wird von charak-
teristischen morphologischen Effelten begleitet. Die Seminalwurzeln sind’
wellenformig oder spiralig verkriimmt und ungleichmafig verdickt. Die
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Tabelle 1

Die Wirkung von Ethrel auf die Pllanzenliinge (mm) und die I'rischmasse (g‘/oOJ&m;nl;ngc)
von Weizenkeimpflanzen am 6. Tag nach dem Anselzen (in den Klammern = 9%-Werte im
Vergleich zur Kontrolle)

LEthrel-Dosis (ppm)
Wactigbums- Amchem Timisoara
are ter
S 0 50 100 200 50 100 200
Liinge S s
Qtzlsamt 176,0 132,5 95,4 60,0 124,4.. 87,1 ‘)0‘,3
A (100) (75) (54) (34) (71) (49) (29)
Sprof3 110,2 84,3 64,5 46,6 76,5 57,‘0 41,7
(100) (76) (59) (42) (69) ) (52) (38)
Wulzel 65,8 48,2 30,9 13,4 47_,9 30,1 8,6
(100) (73) (47) (20) (73 (46) (13)
SproB/ ;
Wurzel 157 1,8 251 355 1,6 1,9 4,9
ﬂlf:(s‘zflmt 5,98 6,17 5,78 3,76 5,43 5,05 3}_,08
¥ (100)  (103) (97) (63) (91) (84) (52)
Sprof 3,84 4,17 4,32 3,20 4,0 3,83 2,5}3
(100)  (109)  (113) (83)  (104)  (100) (68).
Wurzel 2,14 2,00 1.46 0,56 1,43 1_,;22 1J‘,4a
(100) (93) (68) (26)  (67) (57) (21)
Sprof3/ 18 251 3,0 5,7 2,8 3.1 5,8
Wurzel

Wurzelhaarzone wird unmittelbar hinter der \Yurza:lspitze gmsg(_ébﬂde‘t,
so daf die Streckungszone stark verkiirzt erscheint. Ethrel stimuliert (11’(’3
Rhizogenese durch die Ausbildung zahlreicher N gbemvurzlg'n, d]e in 1111'.e111
weiteren Wachstum jedoch gehen_lmt wellden. Die Koleoptile der ELh1e}~
behandelten Pflanzen sind verbreitert, wihrend der Durchbruch und dle
Entfaltung der Primérblitter stark verzogert werden. Ahnliche Symptome
der Athylen- und Ethrel-Wirkung sind wiederholt beschrieben worden
[10], [25], [26], [28]. ] | _.
: Txogenes Athylen beeinflut das W achstum iiber eine Erhéhung
des endogenen Athylen-Spiegels und durch die Vemnderung des 11.01'11_1£L19n
Verhéltnisses des wa-c.hstumsreguliergmlen Phytohormone [28]. Die rm(lu-
zierten Symptome zeigen eine autfallepde U];)eremstl_mmmjlg. mit dgn
Effekten supraoptimaler Dosen von Auyng}n und A11x111—ﬂe1sz§811T£ Iy
[11], [27], [29], die ebenfalls mit einer Erhohung‘ der end‘ogencn‘ hy 0111
Konzentration verbunden sind [9], [21]. Auf c.heser (xrundlag? wjurgg
vermutet, daB die Auxine ihre \Va(."hSlulnSI’Cth(;I’GndG Rolle ’1}1).9.1‘ (%%e;
endogene Bildung von Athylen ausiiben [21]. YK &Lh.rschen_lul{chel ist die
Annahme, daf Auxin und Athylen komplementir wirken L.')._].
Athylen-Behandlungen modifizieren die Wachstumsrichtung und
“intensitit durch die Hemmung der Zpllstl‘eckung und die Stimulierung
der radialen Expansion, wodurch die n(.)rmale .\Vachstumssymmetjme
gestort wird [3]. Diese Wirkungen auf die Zelltorml 1}nd -dimension
sind mit Anderungen in der Orientierung der. Zelrlwand_fLbn’llen Ve.l.“l)‘l%ndel‘l
[24]. Athylen beeinfluBt die endogene Auxin-Konzentration, moglicher-
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weise iber eine Wirkung auf das Auxin-Oxydase-System [19], und hemmt
den polaren bzw. stimuliert den lateralen Auxirf—'l‘ransp(-)‘rt, [3] so daf
die normale Auxin-Verteilung verindert wird. Die durch Etfhréli vem;r--
..\‘.ajehten Wachstumsanomalien, die sich in Krimmungen und Schwellungen
u_.uBern, sind mit lokalen Krhéhungen der Auxin{K(;nentm-ti()n k()rr@l?ﬁaf'b
[26], [28]. Auflerdem hemmt Athylen die fir die Zellstreckung und
Zelldifferenzierung notwendige DNS-Synthese [2], [3], [31]. )

~ Die Hemmung der DNS-Synthese durch Athylen ist im Bereich der
Meristeme mit einer Reduzierung der mitotischen Aktivitit vrerbuﬁde’n
[2], [13], [18], [21]. Die Hemmung der Zellproliferation ist neben (k:r
d}rekt'en Einwirkung auf die Zellstreckung [10] ein wichtiger '\fe('havni\'mus'
fiir _(hf: wachstumshemmende Ath'\‘len: und Et:-ln‘el—\'\"i?lm1;0‘ [2] ‘|'1'3']'
Im Einklang mit den obigen Angaben konnte in \’()I'Ii(*("(‘;(](;; ,Uﬁtlei'—.
suchung festgestellt werden, dafl Ethrel den Mitose-Index 1?11 \’Vei7mnﬁ£1’~
zelmeristem proportional zur angewandten Dosis um 20—65 % hc]'zl\-l')x'et'/f‘
Durch Feulgen-cytophotometrische Bestimmungen des Kern-ﬁ&S—Gelilavl{.{els:'
wurde versucht, Hinweise iiber die Ethrel-Wirkung auf den Ablauf deg
Zellzyklus im Wurzelimeristem zu gewinnen. ) Tt
| Die in Abb. 3 dargestellten DNS-Héufigkeitsverteilungen zeigen,.
daB Ethrel im Vergleich zum Kontrollmeristem eine Erhﬁhu‘nq des 20-

40 2C ‘ } 4C ] 2C 1 1 4C
Ethrel Ethrel
s Amchemv" | o 4 - Timisoara "’

] 200 pPpm | 200 ppm
0 r m
* '

20 A
100 ppm 100 ppm

—‘—'_"‘Jn 1

e bl

—
i I

1

Haufigkeit (%)
o

20 ] 1
50 ppm
—H—h—h- | B

0 ]
20+ &
0 H. 1 Pl e — m—-—\

40 100 160 220 40 100 16r0‘ ‘ '2'20

DNS (AE)

Abb. 3. — Die Wirkung von Ethrel auf die DN S-Hiufigkeitsverteilung im Weizen—
wurzelmeristem im Vergleich zur Kontrolle.
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‘Gipfels und eine Verringerung der 4C-Kerne verursacht. Eine polyploidi-

sierende Wirkung von Ethrel wurde nicht festgestellt. Aus der prozentuellen

Verteilung der Zellkerne auf die Phasen Gy, S und} G, des Zellzyklus
ist ersichtlich (Abb. 4), daBl beide Wthrel-Praparate im Bereich der unter-
suchten Konzentrationen anndhernd die gleiche Wirkung auf die mitotische
_Aktivitat ausiiben, wobei der Anteil der G,-Phasenkerne erhoht, derjenige
der Go-Kerne dagegen verringert und der der S-Kerne ungefahr konstant
bleibt. Diese Befunde lassen auf eine Verlangerung der Gy-Phasendauer
sehlieBen, wihrend die Reduzierung der Gy-Kerne im Einklang mit der
niedrigen Mitose-Rate auf eine verminderte Proliferationsintensitit hin-
weist. 2
Uber den EinfluB von exogenem Athylen auf den Zellzyklus ist
relativ wenig bekannt. Nach den bisherigen Angaben, ist die Blockierung
der Mitoseaktivitit durch Athylen wie im Falle der Auxin-Wirkung eng
mit der Hemmung der DNS-Synthese verkniipft und der Zellzyklus wird

B0 o s8Ry Me, Ao,
m M s O
60 ‘ -
Abb. 4. — Die Wirkung von Ethrel &
auf die prozentuelle Vertcilung der = L0k
Zellzyklusphasen im Weizenwurzel- £
meristem im Vergleich zur Kontrolle. 2
G, = Posttelophase:  S=DNS-Syn- 2
thesephase; G, = primitolische T 20k
Phase: P = polyploide Zellkerne.
3 2
0 ] s ,; , B e .7':% Z S
50 100 200 50 100 200 ppm
Ethrel Ethrel
AMCHEM TIMISOARA

swischen S-Phase und Prophase unterbrochen [2], [16], [30]. Demge-
geniiber deuten unsere Hrgebnisse darauf hin, dafl der Zellzyklus unter
der Binwirkung von Ethrel durch die Verlingerung der G;-Phase gehemmt
wird, so daB der Bintritt in die DNS-Synthese-Phase verzogert wird. Im
Wurzelmeristem' “von Pisum sativum und Zea mays wurde ebenfalls
eine Verlangerung des Zellzyklus durch Athvlen wihrend der G;-Phase
festoestellt [4]. Eine voriibergehende Blockierung des Zellzyklus in der
G,-Phase wird besonders unter der Binwirkung ungiinstiger Faktoren
induziert [8], und es ist bekannt, daB Stresswirkungen die endogene
Athylen-Produktion erhohen [9], [10].

Aufgrund der erzielten Brgebnisse ist anzunehmen, dafl exogene
Athylen-Behandlungen wahrscheinlich am Ende der Gy-Phase in den
Zellzyklusablauf eingreifen und den Bintritt in die DNS-Synthese-Phase
verhindern. Uber den Mechanismus dieser Wirkung konnen nur Vermutun-
gen angestellt werden. Wahrscheinlich wirkt Athylen iiber die Regulations-
mechanismen des Zellzyklus. Der Zellzyklus wird durch spezifische Protein-
synthesen unter hormoneller Kontrolle gestenert [17], [22] und es wird
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vermutet, dall Veranderungen im Verhiltnis der Phytohormone fiir die
Hemmung der Proliferation verantwortlich sind [7 ]. Der Ubergang der
Gi-Kerne in die S-Phase wird durch eine spezifische Proteinsynthese
ausgeldst [177], die durch ein Auxin kontrolliert wird [22]. Hypothetisch
konnte man demnach annehmen, daf Athylen-Behandlungen den Ablauf

des Zellzyklus durch die Verzogerung der Gy-S-Transition iiber eine:

Verinderung des Hormon-Spiegels hemmen.
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LA DYNAMIQUE DES GLUCIDES PENDANT LA
PERRIODE DE VEGETATION DES DRAGEONS DE VIGNE

PAR
ANCA ANTOHE

The rescarches carried out on the “Aligoté” and “IFeteascd neagra’ vine varicties
continue a previous experiment conducted in north-castern D_Ioldq\'a. :
The glucide dynamics in the vegetation period shows the phys.lologlcal dl“}‘l“‘(‘]\(‘(tb
bhelween varieties and the peculiarities of the ecological adaptation of the native one,

La croissance et le développement de la plante impliquenta une série
de processus phy:\tiologico—biochimiq‘u.es qui conduisent & la synthese des
différentes formes de matiére organique.

Des recherches antérieures sur la vigne ont suivi la variation des
glucides des drageons et des feuilles [2, 3, 5, 6], Ales process/ux (F‘&»F‘CHH)H:
lation des hydrates de carbone dans les sarments et la préparation des
tissus pour résister aux températures basses de Phiver [6, 7], tgpt comme
Pinfluence des facteurs de milieu sur les principaux processus met ahohqu‘e.s
qui ont lieu dans la plante [8]. Ces études ont mis en évidence lei p;;m,x-
cularités physico-écologiques des différentes variétés de vigne (}]e 1 ransyl-
vanie, d’Olténie et de Munténie [10, 11]. En Moldavie, de pareilles recher-
ches n’ont pas été entreprises jusqu’ici.

MATERIEL ET METHODE

La présente étude a ¢été effectuée dans la Station 0§'I)éri1.nentalf’;
horti-viticole Taxi dans des conditions d’expérimentation identiques a
celles mentionnées dans le travail antérieur [1]. (,.?’Ics,t: une étude .plus
complexe sur les particularités biologiques des variétés de cru Aligoté
et Feteasced neagri. ‘

La dynamique des glucides a été suivie dans les feuilles, ](‘J\"lntf.ﬂ"
neeuds et les bourgeons avee leurs neuds d’insertion sur _1‘1'015: (?a‘teg"orles
de drageons : de la base, du milieu et du bout du sarment. Les ochan_’nllons
ont été préleves selon la présence ou 'absence de P’inflorescence et on a
homogénéisé 3—4 feuilles, 3—4 internceuds et 3 —;1— h()urgm)n\.s* avec.leurs
neuds. Les échantillons ont été prélevés par phénophases, a savoir : Ia
pousse active de la plante, la grande période d ’a‘gc'romsement en longug}n‘
des drageons, la période qui suit la floraison, le marissement, la maturation
des fruits et le commencement de la chute der feuilles.

Les glucides totaux (saccharoses directement ré(luetgu}'s, ,13013'{)%(}3
solubles dans Deau, polyoses insolubles dans leau) ont été déterminés

Rev. Roum. Biol. — Biol. Végét., Tome 29, N° 2, P.117—-122, Bucarest, 1984
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par la méthode titrimétrique Bertrand, moditiée par Iljin dans lé sens de
ta microanalyse. Les résultats ont ét¢ exprimés en milligrammes de glucose
pour un gramme de substance seche.

RESULTATS ET DISCUSSIONS

Les feuilles de vigne (fig. 1, 2) présentent des variations dans la
dynamique des glucides, en fonction de leur degré de maturation. Au
cours de la croissance active, la quantité totale de glucides est petite car
ceux-ci sont utilisés pour la croissance de la surface foliaire.

Au cours de la grande période de croissance en longueur des drageons,

1a quantité de glucides augmente et les différences entre les feuilles qui ont
des inflorescences et celles qui en sont dépourvues commencent & apparaitre.

Les feuilles et les inflorescences se caractérisent par des quantités accrues
de glucides totaux et surtout de glucides simples, solubles dans ’eau. La

‘présence de ces formes démontre Pexistence du processus de transformation
‘des glucides en vue de leur migration vers linflorescence. La littérature

de spécialité souligne que la présence des fleurs et des fruits au cours des
premicres étapes de: croissance stimule Ia photosyntheése dans les feuilles
tout comme la migration des substances formées vers les organes de

fructification [9]. ;

Dans la période qui suit immédiatement la floraison, les feuilles pour-
vues d’une inflorescence se caractérisent par une déeroissance marquée
des glucides, conséquence de la phénophase de la floraison, durant laguelle
le développement des parties florales réclame de grandes quantités de
substances nutritives [9]. )

Avec la maturation des feuilles, les glucides quittent ces organes.
Les formes dynamiques de glucides (solubles dans Ieau) augmentent dans
les feuilles dépourvues d’inflorescences.:

' Au cours de la phénophase de mirissement, la quantité de glucides
augmente dans les deux groupes de feuilles et les différences deviennent
moins évidentes. Cette situation est due au fait que les organes de fructi-
fication, lorsqu’ils passent & l’étape de différenciation des cellules et de

-stockage des substances, ne déterminent plus un afflux intense de substan-
~ces nutritives comme dans la premieére étape de croissance, ¢’est-a-dire

de division des cellules [4].
Avant la chute des feuilles, la quantité de glucides est réduite et

ceux-ci sont représentés surtout par des formes insolubles dans l’eau.

Les feuilles des drageons du bout du sarment se caractérisent par

de plus grandes quantités de glucides, ce qui s’explique par leur croissance

prolongée et leur maturation plus lente.

Les feuilles de la variété Feteascd neagri contiennent plus de glucides
que celles de la variété Aligoté, ce qui leur confére de plus grandes possi-
bilités ‘d’accumuler des ressources internes pour la saison froide, ainsi
qu'un plus haut degré de maturation des tissus. :

A la différence des feuilles, I'axe des drageons n’est pas un organe
provisoire. Il croit plusieurs années de suite et traverse une série de trans-
formations caractéristiques des fonctions accomplies. En dehors du role
de soutien et de lien, Pinternceud accumule des substances nutritives
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de réserve. Les processus de stockage et de transformation des glucides
ont lieu dans cet organe.

Au cours de la période de croissance active en longueur et en épais-
seur des internceuds (fig. 1,2) la quantité de glucides est plus petite.
Plus tard, la quantité de glucides solubles dans I’eau augmente, ce qui
démontre la transformation des glucides dans le cadre des nouvelles struc-
tures du processus de croissance. C’est maintenant qu’a lieu la grande
période de croissance en longueur des internceuds et implicitement des
drageons.

A DPépoque de la floraison et au début de la formation des fruits
la quantité de glucides qui se trouve dans les internceuds ne présente pas
de modifications significatives.

Une croissance évidente des glucides, surtout de ceux qui sont
insolubles dans 'eau, a lieu dés la phénophase de mfrissement, ce qui
marque la présence des glucides de stockage.

Les internceuds pourvus d’inflorescences au cours de la période
antérieure & la floraison contiennent de plus grandes quantités de glucides
par rapport a ceux qui en sont dépourvus. Apres la floraison la quantité
de glucides des internceuds pourvus d’inflorescences diminue d*une maniére
frappante, surtout de ceux qui sont insolubles, car ils sont employés
pour la croissance et le développement de D'appareil de fructification.

C’est & la fin de la période de végétation que les différences entre
les deux catégories d’internceuds disparaissent.

La position des drageons sur le sarment influence seulement les
internceuds des drageons du bout du sarment, dans le sens de accumu-
lation d’une quantité plus réduite de glucides. Ce phénoméne pourrait
étre da au processus de croissance un peu plus prolongé chez ces drageons.

La quantité totale de glucides des internceuds est beaucoup plus
grande dans le cas de Feteascd neagri.

En général, la dynamique des glucides des neeuds et des bourgeons
(fig. 1, 2) présente des ressemblances avec les internceuds : les glucides
f’accumulent de facon ascendante, en commencant par la croissance
active de la plante. Apres la floraison et parallélement & la formation des
fruits on constate une décroissance évidente de la quantité de glucides
tant dans les neeuds pourvus d’inflorescences que dans ceux qui en sont
dépourvus.

Dés la phénophase de mirissement la quantité de glucides augmente,
surtout celle des formes insolubles dans 'eau, c’est-a-dire des formes
de réserve.

Les noeuds et les bourgeons situés sur les drageons du bout du sar-
ment se caractérisent par de plus petites quantités de glucides.

La variété Feteascit neagrii contient plus de glucides dans ses neeuds
et ses drageons que la variété Aligoté.

CONCLUSIONS
— La dynamique des glucides des feuilles, des internceuds et des

bourgeons tout comme des neeuds d’insertion varie avee la phénophase,
la présence ou I’absence de Dinflorescence qui détermine une plus intense

3—c.2407 50




122 ANCA ANTOHE 6

photosynthese de la feuille, un afflux aceru de substances nutritives
nécessaires & la croissance et au développement de lappareil de fructi-
fication. }

— Les drageons situés au bout du sarment se caractérisent par
des quantités réduites de glucides, conséquence de leur croissance prolongée
due au phénomene de polarité.

— La quantité totale de glucides des feuilles, des internceuds et
des bourgeons de la variété Feteasci neagri est beaucoup plus grande
ce qui dénote une résistance accrue dans les conditions écologiques locales
de cetre variété.
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SHASONAL NUTRIENTS FLUCTUATION IN LEAF
COMPOSITION IN FOUR SPECIES OF A RAISED
SPHAGNUM PEAT BOG

BY
LUCIA 'STOICOVICI

N, P, K and Ca concentrations were measured in the living leal material in
Vaccinium myrlillus 1.., V. oxycoccos L., Andromeda polifolia 1.. and Eriophorum
vaginalum .. The nutrient content of litter fall in Eriophorum vaginalum was also
analysed. Scasonal fluctuation was found in all ions examined in Vaecinium myrtil -
lus, Andromeda polifolia and Eriophorum vaginalum as concerns the N, P and K
nutrient elements content decline and the increase in Ca concentration as living
leaves undergo seneseence. Scasonal concentration changes of thescions areinversely
related in  Vaceinium oxycoccos. With reference to changes in substrate ions
content the retention capacity for I, Ca and P essential elements by living and
dead, Ieaves especially in Eriophorum vaginatum is appreciated.

‘Several investigations [17,18] have indicated the importance of
mineral nutrients for different grades of bog and fen in controlling the
characteristic mire species and plant communities. It was also studied [16]
the influence of nutrient supply on the amounts of macroelements and
trace elements taken up by principal mire species and plant communities.
The present paper examines the actual amounts of macroelements N, P,K
and Ca taken up by several mire species throughout the growing season
from the underlying acid bog peat.

MATERIAL AND METHODS

It would appear from other results [7] that in view of the extremely
low nutrient status of raised and blanket bogs, nutrient supply, accumu-
lation and turnover relationships may be at their most critical. Accordingly,
we have chosen for the present study two typical bog ericads, Andromeda
polifolia and Vaccinium oxycoccos, as well as Vaccinium myrtillus with
a wider distribution, and Eriophorum vaginatum the most characteristic
and abundant species of our raised bogs. These species were obtained
from a raised bog located in the village Cosna (Dorna region, altitude
867 m). From each species numerous individuals were collected in three
occasions during the growing season and each time dead leaves were
separated from living leaf material. The plant material was allowed to
dry in the air and then ground prior to analysis. The samples disinte-
gration was made both by dry combustion (in an electric muffle furnace)
and by wet digestion (with ‘nitric 'and perchloric acids). Aliquots of the
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tinal hydrochloric acid solution (from the residue remained after mine-
ralisation) were analysed directly for potassium, phosphorus and calcium
by flame photometry. A method of removing interfering ions has heen
adopted [14]. Calcium was also measured volumetrically by a titration
method using an oxalate-permanganate procedure. Phosphorus was also
determined photometrically using the ammonium molybdate method
(Duval’s procedure) [5] with ascorbic acid as an reduction agent. K, Ca
and P were analysed as total forms. The Kjeldahl-Foerster method was
applied for the total nitrogen determination [12, 14]. Samples of peat,
taken at the rooting level, wereroutinely analysed for exchangeable phos-
phorus, potassium, calcium and total nitrogen [5, 11, 14].

RESULTS AND DISCUSSION

In ericaceous species growing on the same substrate, a different

behavior may be recognized during the vegetation period. In Vaccinium

myrtillus and Andromeda polifolia a decrease takes place in phosphorus,
potassium and nitrogen concentrations towards autumn while calcium
content increases in senescing leaves. This tendency is inversely displayed
in Vaccinium oxycoccos (Fig. 1).

At the beginning of the vegetation period a marked uptake and use

of mineral nutrients by young actively growing and metabolizing organs
take place, the inorganic ions being almost entirely incorporated in young
leaves. Hence, in spring and early in summer great fluctuations occur [9].
As older tissues senesce and before leaf fall the requirements are reduced
in leaves, several mineral elements being redistributed or lost through
the root system or possibly they are leached in rain, fog or dew [6].

The retention of these elements at the rooting level or in other perennial

structures was also discussed.

We suppose that the pattern of essential ions accumulation in Vacei-
niuwm oxycoccos may be in relation with the vegetation growing type of
this species to maintain for a long time the green leaves. The new leaves
are being formed late in spring, at the end of May [15], the creeping
stems yet bearing the leaves from last year and in autumn a drastie
defoliation does not occur. The senescing leaves winter under the snow.
The mineral elements cycling and their useseem to be delayed, potassium,
phosphorus and nitrogen diminutions being not recorded. The N, P,
and K concentrations decline in living and in dead leaves is more striking
in' Eriophorum vaginatum (Fig. 2). In the peat bog the leaf litter forms
a thick layer both on the top and on the sides of the tall Sphagnum
hummocks (above 30 em). As previously mentioned [7] the needle-like
leaves of this species grow from the base and die back from the tip,
and both growth and die-back occur on a small scale simultaneously
throughout the year in the Eriophorum community.

Our graphed results show that potassium accumulates five times,

phosphorus three times and nitrogen two times more in the young living
leaves collected in June than in the dead material. It is supposed that
these elements are translocated away prior to die-back to other plant

organs, maybe to the root system and thus not wholly incorporated
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into the litter. By contrast, calcium accumulates one time more in dead
leaves than in senescing leaves collected in autumn and about the same
than in the young living leaves collected in June. A similar phenomenon
is deseribed for spruce and oak and it is stated [2] that the absorption
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Fig. 1. — Scasonal mineral nutrient [luctuation in living leaves per 100 mg dry

matter in three bog cricads. 1. Vaccinium myrtillus, 2. Vaccinium oxijcoccos, 3.

Andromeda polifolia. Exchangeable (exch.) or total (tot.) P, K, Ca, N nutrient

content of peat included on appropriate graph as 9% mg dry peat except for N
which is 9 g dry peat.

of divalent ions (Ca, Mg) by the organic acids in the litter is stronger
than that of monovalent ions (K, Na). On the other hand, the increase
in the calcium content of the dead material may be due to a fall in
dry weight caused by breakdown of protein prior to die-back [7]. The
results of our mineral analyses would be in line with those obtained
for herbaceous and wooden species by several workers [1, 3, 4,8, 9,10].

From another point of view, it is noticed that potassium is four
times and total nitrogen nearly twice more abundant in the acid bog
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peat (Fig. 1) than in the dead leaves; but thereis an inverse relationship
for living leaves. It is noteworthy that exchangeable potassium in the
peat reaches the highest concentration among other exchangeable forms
of phosphorus and caleium. On the other hand, the amounts of calcium
and phosphorus in the dead and living leaves are above the values of
these elements in the peat, hence the conclusion is reached that they
are retained by the leaves. Ifor example, in dead leaves the calcium content
is gixteen times and in living leaves thirteen times more abundant than
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dwt ydwt.
1900 —_ J
| eo
s, i N
1700+ I : P i
- 3001 &
[asvinesr |1 i i
15001 (g x 1957 r 1
C o
13001 T
1100 :}— i T'ig. 2. — Seasonal mineral nutrient
X fluctuation in living and dead fracli-

ons of leaf material per 100 mg dry
matter in  ILriophorum vaginatum.
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in the peat. In living leaves the phosphorus content is ten times and in
dead leaves three times more abundant than in the peat. It seems that
calcium and phosphorus in the living or dead material are not easily Washed
out by rainfall or other factors. It is also supposed that the living plaut.s
of Eriophorum which are continuously growing on the peat the the
capacity to take up and use phosphorus and calemm in their available
form from litter fall or from recently formed peat. In his contribiition
Small [13]refers to bog species which were found to reabsorb significantly
‘more nitrogen from their foliage preceding leat fall than non-bog species.
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ASPECTS DE LA VARIABILITE PHENOTYPIQUE CHEZ
LES CULTOVARIETES ET LES HYBRIDES DE PAVOT

PAR

ION 1. BARA #*, ECATERINA TOTIH *, ELVIRA GILLE #*, ECKARD WELLMANN##,
‘ GEORGETA PINZARU ###

The morpho-anatomical features of poppy plants are variable (for the same variety
in time, and from one variety to the other, within the same period). The bio-
productivily elements registered the best values in the varielies obtained from per-
sonal material (secds).

The morphine content was variable in time, registering values between 0.119
and 0.909,. The lowest amount was usually found in self-pollinated plants.

Les efforts de I'humanité sont dirigés, avee une insistance croissante,
vers D’utilisation rationnelle et non destructive des ressources naturelles.
Dans ce contexte, on accorde une attention particuliere aux plantes
médicinales [2]. En méme temps que Pexploitation intensive des plantes
connues depuis des millénaires, d’autres plantes, pas encore utilisées,
sont comprises dans cette sphere d’activité. lLes sélectionneurs et les
améliorateurs [5, 9, 10] s’occupent de plus en plus fréquemment de toutes
les deux catégories d’especes.

LE BUT DES INVESTIGATIONS

Adeptes de Vidée selon laquelle la variabilité individuelle agsure
2 la sélection (naturelle ou artificielle) le matériel initial, nous avons
considéré comme juste la culture de plusieurs cultivars, lignes ou hyvbrides
dang le méme champ d’expérimentation. De la sorte, nous avons satisfait
a plusieurs desiderata :

— Détablissement du role des facteurs génétiques et de milieu dans
la transmission de certains caracteres ;

— la mise a épreuve des capacités combinatoires des différentes
especes ; ’

— Dobtention d’'individus a hétérosis élevé et en méme temps
extrémement variables.

Nous avons également estimé que, par la culture en commun de
plusieurs cultivars, hybrides et lignes laissés en libre pollinisation, on peut
créer une population avee un fonds accru de génes. On y pourrait séparer
‘ultérieurement des individus qui, par purification et stabilisation, produi-
raient de nouveaux cultivars, a hautes qualités bioproductives.

Les recherches de ce genre sont de plus en plus nombreuses [1, 3,
10—14, 16—18]. Les données d’observation et d’expérimentation obtenues
‘constituent une aide précieuse dans 'activité de sélection et d’amélioration.
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MATERIEL BT METHODES

Les observations et les analyses du présent ouvrage ont visé douze
variantes de diverses provenances (dont quatre cultivars, deux hybrides,
une ligne et une cultovariété obtenue de semences produites antérieure-
ment au cours d’expérimentations propres). Pour chaque variante on a
assuré, au commencement, une seule répétition. Pour les semences prove-
nues de nos propres expérimentations nous avons créé dix-sept répétitions.

Les travaux ont démarré en 1980 & la Station Expérimentale
Agricole Secuieni (Roman, département de Neamp). A Uexception de la
teneur en morphine, les tableaux ci-joints présentent seulement les résultats
de 'année 1982 (y compris les données de climat et de sol).

La multiplication des répétitions de la cultovariété propre a été
motivée par sa non-uniformité génétique (les semences provenaient de
la culture en commun et la libre pollinisation des cultivars K 103, Hol-
lande 245, De Botosani et Extase, au cours de cing ans). Vu la diversité
génotypique et phénotypique du matériel propre, et pour surprendre
1e plus fideélement possible 'amplitude de variabilité, nous avons effectué
un nombre accru de répétitions afin de pouvoir étudier un grand nombre
d’individus.

Dés la premieére année des recherches, une partie des individus
de chaque variante ont été autofécondds, les autres étant laissés en libre
fécondation. Lia seconde et la troisiéme année la perpétuation a été faite
selon la teneur en morphine. Chacun des individus obtenus par auto-
fécondation et soumis 2 D’analyse biochimique pour la détermination
de la teneur en morphine a été le point de départ d’un lot de l'année
suivante. Par conséquent, aprés la premiere année d’expérimentation
on a obtenu deux, trois ou plusieurs lots d’individus de chaque culbo-

variété initiale en fonction du nombre d’exemplaires étudiés pour leur

Tableau 1

E ] Catalasc Peroxydase Morphine

i = © <

%‘.‘3 g g g‘ = 'ij = SE Auto- Librement

gz g Z «’:; QL | & & 25 1081 fécondé pollinis¢

Qe g" < jengy= 3 2 1982 1982

)—1 w0 173
Hongrie 7,254 |14,06 4,313 |8,36 1,938 S 0,30--0,44| 0,20—0,39
Hongric 7,605 15,63 4,288 |8,71 |2,031 — 0,30 0,23—0,56
Hongric 6,942 14,53 4,094 |8,57 |2,093 0,33 0,24-0,48
URSS 6,841 13,15 |4,162 |8,00 1,922 — 0,250,331 0,26—0,29
Kapeczky 6,867 |14,05 13,993 |8,17 |2,046 (0,40 0,28 0,27—-0,44
Jemtchouzhnyi|7,501 {15,94 13,826 8,14 |2,136 (0,51 0,23-0,33] 0,15—0,60
Eckendorf 6,938 |15,14 ‘3,846 8,391 (2,182 {0,16—0,51{0,17—-0,29] 0,26—-0,38
Modoronéez 6,986 14,35 |4,206 {8,69 |2,054 0,43 0,15--0,48] 0,27—0,68
Kapeczky x { :
Jemtchouzbnyi|5,709 10,62 3,930 17,31 |1, 860 0,16 0,17 0,30
Eckendorl x '
Jemtchouzhnyi |6,586  [15,57 {3,684 8,71 2,364 (0,43 0,230,331 0,23—0,90
De Mures 6,358 |12,71 [4,320 |8,64 |2,000 (0,46 0,30
Matériel propre|5,118—111,19—{3,351—]7,82-11,798—10,11-0,55[0,15—-0,76; 0,15—0,69

8,228 (15,75 4,766 [9,14 {2,357 “
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teneur en morphine. Le tableau 1 présente cette situation pour I’individu &
]Ja moindre concentration et celui & la concentration maximale de chaquelot.

Nos observations ont visé aussi le comportement d’autres parametres
biochimiques et morphoanatomiques. Les données d’ordre morphoana-
tomique (tableaux 2 et 3) ont été élaborées selon la méthode statistique
[19]. La teneur en morphine a été établie selon la méthode Gyéresi et
Récz [8], 1a teneur en protéines selon la méthode Lawry et collab. [15],
la concentration de la peroxydase selon la méthode Boiarkine [4] et celle
de la catalase selon la méthode Georgescu et Pdunescu [6].

Tableaur 2

g é ; Hauteur des | Diameétre des | Nombre de rayons Boids de & .
3 :’ "i‘ 3 capsules capsules stigmatiques Uids: de ceales
Eas [ T s9% < 59 X s < $9%
Hongric 54,61 8,75 (29,44 14,87 (11,51 10, 3: 1,49 20,80
Hongric 55,10 7,13 28,19 9,75 11,71 11735 1,51 22,51
Hongric 51,38 10,29 31,200 11,63 [11,46 8,72 1,46 25,34
URSS 42,64 15,05 |25,72 27,91 (10,04 18,12 0,97 69,07
Kapeczky 46,67 12,66 (32,63 12,84 |11,15 10,49 1,53 28,75
Jemtchouzhnyi (46,94 13,33 32,45 16,77 |11,37 12,97 1,57 33,23
Eckendorl 51,40 14,13 |31,65 13,70 (11,05 13,29 1,23 28,58
Modoronéez 45,24>"15;72 ']29,30= 27514 =14 731 11,74 1,14 35,23
Kapeezky x
Jemtchouzhnyi |39,79 11,58 (31,02 13,70 (10,95 12,51 1,10 30,90
Eckendorl x c
Jemtchouzhnyi [51,79 11,58 (34,46 12,21 (11,07 11,38 1,93 32512
De Mures 51,00 10,60 33,55 9.29 11,60 10,51 1,77 20,90
Matériel propre |41,03— 5,04—(29,00— 4,09—10,15— 8,58 — 1., 18— 8,95 —
61,12 20,74 38,94 21,98 |14,50 27,15 2,15 42.55

LES CONDITIONS PEDO-CLIMATIQUES DU CHAMP ENPERIMENTAL

Pendant 'année agricole 1981 —82 'expérience a 6té effectuée sur
un tchernoziom cambique typique, aux caractéristiques suivantes: pH
(en eau) 6,4, teneur en humus 2,89, P,0; 3,9 mg/100 g sol et K,O
mobile 23,6 mg/100 g sol. Le sol de Secuieni fait partie des sols faiblement
acides, faiblement pourvus de phosphore mobile et riches en potassium
mobile.

En ce qui concerne le climat, 'année agricole 1981 —82 a été carac-
térisée par un hiver a préeipitations et températures normales suivi d'un
printemps et un été treés secs (tableau 4).

Aux mois de mai, juin et aout 'humidité du sol a baissé et sest
maintenu autour du coefficient d’étiolement. Ces conditions ont influencé
négativement les productions de plantes médicinales, vu qu’elles ont un
enracinement superficiel et qu’elles demandent des conditions optimales,
de I'eau et des substances nutritives (surtout dans les phases critiques).

RESULTATS ET DISCUSSIONS
Bien que nos investigations eussent porté sur le comportement de

plusieurs parametres morphologiques, comme la hauteur des plantes,
le nombre de ramifications, ete., nous avons considéré utile de présenter
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seulement des données relatives & la capsule et rien que pour la derniere
année. .

Les plus élevées valeurs moyennes des dimensions des capsules
(hauteur, diamétre, poids, etc.) en tant qu’éléments de bioproductivité
ont 6té enregistrées pour la cultovariété formée a partir du matériel
propre (Z = 61,2 mm pour la hauteur, 38,94 mm pour le diameétre et
2,15 g pour la quantité d’écales/capsule). Des valeurs similaires ont été
enregistrées pour les individus du cultivar provenu de Hongrie, I'hybride
Bekendorf x Jemtchouzhnyi, ete. Le cultivar de 'URSS a été caractérisé
par les moindres valeurs moyennes en ce qui concerne le diametre des
capsules, le poids des écales et le nombre de rayons stigmatiques.

Le coefficient de variabilité a eu des valeurs réduites (8% = 10),
tout au plus moyennes (s% = 10,20) pour toutes les variantes, excepté
une seule — un lot de matériel propre ou la valeur moyenne a été dépassée
de peu (s% = 20,74 pour la hauteur des capsules et &% = 21,98 pour
le diameétre). Quant au poids des écales, presque toutes les variantes ont
présenté une variabilité accrue (s% = 20).

Les corrélations entre la hauteur et le diamétre, la hauteur et le
poids des écales, le diametre et le nombre des rayons stigmatigues,
le diameétre et le poids de 1’écale ont eu des valeurs positives.

Pour les autres corrélations on a enregistré aussi des valeurs néga-
tives. En chiffres absolus, les valeurs les plus élevées des corrélations
ont 6té trouvées entre la hauteur des capsules et le poids des écales (r =
= 0,97) et entre le diametre des capsules et le poids des écales (r = 0,92)
pour des variantes du matériel propre. Pour la variante constituée de
semences provenues de PURSS on a enregistré les corrélations a valeurs
maximales entre la hauteur et le diametre des capsules, entre la hauteur
et le nombre des rayons stigmatiques, ainsi qu’entre le diametre et le
nombre des rayons stigmatiques.

Dans la plupart des cas, les régressions ont reflété avec fidélité la
dynamique des corrélations.

Les valeurs maximales (8,228) et minimales (5,118) de l'activité
spéeifique de la catalase ont été enregistrées chez 'un des lots de la variante
propre. La quantité de H,O, consommée a été maximale (15,75 mg/ml)
pour la variante de 'espéce J emtchouzhnyi. La peroxydase a eu tant une
activité spécifique maximum (4,766) qu’une activité spéeifique minimum
(3,381) et une activité relative dans les mémes lots provenus du matériel
propre. La détermination de la tenueur en protéines sur le méme matériel
végétal qui a servi pour les déterminations de la catalase et de la peroxy-
dase (les feuilles des plantes pendant la phénophase de floraison) a mis
en évidence une concentration maximale chez la variante provenue de
Phybride Eckendorf x Jemtchouzhnyi (2,364 mg/ml) et une concentration
minimale chez un lot de la variante propre (1,748 mg/ml). D’ailleurs
chez 1'une des variantes propres on a enregistré une teneur accrue en
protéines (2,357 mg/ml), proche de I’hybride mentionné.

Pour la tenueur en morphine les analyses ont commencé en 1981.
En 1982, comme nous ’avons déja mentionné dans « Matériel et méthodes »,
les analyses ont été effectuées tant sur des individus provenant de 'auto-
fécondation, que sur des individus résultant de la libre pollinisation.
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T teneur en morphine a varié entre 0,11% et 0,565 %, toutes les deux
valeurs étant enregistrées en 1931 chez des variantes provenant du maté-
riel propre. Un bon comportement a ét¢ signalée aussi chez le cultivar Jemt-
chouzhnyi (0,51%). En 1982 on a analysé plusieurs individus de chaque
variante, chacun constituant le point de départ pour de nouvelles variantes
en 1983. Excepté pour les variantes propres, les individus autofécondé
ont présenté une teneur en morphine inférieure & ceux librement pollinisés.
Trindividu 2 la teneur en morphine la plus élevée (0,90%) a été dépisté
parmi les libre-pollinisés de U'hybride Eckendorf x Jemtchouzhnyi, un
exemplaire autofécondé du matériel propre ayant aussi un comportement
particulierement satisfaisant. D’ailleurs, une partie des variantes obtenues
du matériel propre ont été autofécondées aussi en 1981. C’est peut-étre
la raison pour laquelle la teneur en morphine des individus librement
pollinisés et de ceux autofécondés a présenté des valeurs similaires. En
méme temps, compte tenu du fait que Pindividu & teneur en morphine
de 0,76% a été autopollinisé, on peut espérer une uniformité accrue de
la descendance en 1983, confrairement & la descendance née de l'individu
i 0,90 % morphine, laissé en libre pollinisation. D’autre part, on a constaté
une variabilité assez élevée de ce parameétre pour chagque variante autant
pour la méme année, que d’une année a l'autre.

Nous n’avons pu établir aucune corrélation claire entre la teneur
en morphine et n’importe lequel des paramétres morphoanatomiques ou
biochimiques analysés.

CONCLUSIONS

Le sol sur lequel on a effectué 1’expérimentation pendant trois
années a 6té un tchernoziom du type cambique, du groupe des sols
faiblement acides, faiblement pourvus de P et riches en K.

Les caractéres morphoanatomiques ont varié tant dans le cadre
d’'une méme variante d’une année a lautre, qu’entre les différentes
variantes.

Les meilleures valeurs moyennes des ¢éléments bioproductifs (dimen-
sions, poids et nombre des rayons stigmatiques des capsules) ont été
enregisirées chez les variantes basées sur le matériel propre (semences).

Pour toutes les variantes observées en 1982, le coefficient de variabi-
lité & eu des valeurs réduites, tout au plus moyennes.

T.es corrélations entre les divers parameétres morphoanatomiques
ont eu en général des valeurs positives et assez élevées.

Les plantes résultées du matériel propre ont manifesté la plus large
amplitude de variabilité en ce qui concerne lactivité spécifique et la
tener en catalase et en peroxydase.

La valeur maximale de la protéine a ét6é enregistrée chez hybride
Tekendorf X Jemtchouzhnyi, tandis que la valeur minimale a été trouvée
dans un lot de la variante propre.

Pour la teneur en morphine on a enregistré des variations tant
d’une variante & Dautre, qu’d lintérieur de la méme variante avec le
temps. L’amplitude de la variabilité de ce caractere a été comprise entre
0,119, et 0,55% en 1981 et entre 0,15 % et 0,90% en 1982. La teneur en
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morphine a été en moyenne plus réduite chez les individus provenant
de Pautopollinisation que chez ceux provenant de la libre pollinisation.

On n’a pu établir des corrélations ni entre les caracteres morpho-

anatomiques et biochimiques étudiés, ni entre les divers caractéres biochimi-
ques (Pactivité des enzymes, la teneur en protéines, la teneur en morphine).
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SOME CYTOGENETIC, PHYSIOLOGICAL AND
BIOCHEMICAL EFFECTS INDUCED BY SINGLE AND
COMBINED TREATMENTS WITH GAMMA RAYS AND
ETHYLMETHANESULFONATE IN TWO-ROW BARLEY
‘ AND WHEAT

BY

G. 1L GIHIORGITITA, ECATERINA T. TOTH, ELVIRA V. GILLE and T.T. POPESCU

Single gamma ray treatments caused more important disturbances of the genetic,
physiological and biochemical processes.-analyzed in wheat plants in comparison
with two-row barley plants. The results are the consequence of the “storage elfect”,
that was more marked in wheat (seed conservation period = 22 months) than
in two-row barley (conservation of irradiated sceds = 8 months). The combined
treatments with gamma rays and cthylmethanesulfonate had in some cases an
additive effect, and in most of the cases a highly additive elfect on the aberrant
anaphases and telophases induced.

The effects obtained in combined treatments depend on many factors such as:
hiological material, its physiological state, the irradiation dose, the concentration
of the chemical mutagen and the time of administration, the sequence of mula-
gens, the conditions before, during and after treatments, the storage period of
the irradiated seeds, ete.

For theoretical and practical reasons, besides investigations into
the effects of single treatments with radiations and chemical mutagens
in plants, research workers have been lately interested in the repercussions
of the combined treatments with the two mutagens. It has been noticed,
as we have already shown in another paper [7], that in some cases the
effects induced by combined treatments are reduced in comparison to
single treatments and in other cases they proved to be additive or even
highly additive. It is hoped that by deep-going and complex studies on
the mechanism of action of mutagens and on their multiple repercussions
in plants, on the factors influencing their action, ete., a high plant variabi-
lity and even a certain control of experimental mutagenesis would be
obtained.

The absorption of radiation energy, or diffusion of chemical mutagen
in vegetable material leads to a “premutational injury’’ which is eliminated
or becomes real depending on the efficiency of repairing and recovering
processes [18]. More precisely, if such an injury resists after DNA repli-
cation, we can speak about a mutational event. Using physical and chemi-
cal mutagens in various phases of the cellular cycle, Yamaguchi [16]
showed that mutational events took place with a high frequency when
acting in the DN A synthesis period, the mutation range being also different
depending on the moment of the mutagen administration. The effects of

Rev. Roum. Biol. — Biol. Végét., Tome 29, No 2, P. 137—145, Bucarest, 1984
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[\

mutagens depend on their accessibility to the active genes, on the degree
and extension of chromatin despiralization [17].

Because we have few and sometimes contradictory data on the
effects of the treatments with ionizing radiations and chemical mutagens
on the isoenzyme pattern in plants, we decided to study the repercussions
of single and combined treatments with gamma rays and ethylmethane-
sulfonate on the range of isoesterases and 1\0pu‘0\1d‘15e& in two-row barley
and wheat. We ‘llso investigated the influence of two mutagens on the
growth processes, on the frequency of chromosomal aberrations in root
meristem, on some biochemical components, on the activity of catalase
and peroxidase, ete. Some of the results of these investigations are presented
in this paper.

MATERIAL AND METHODS

The rescarches on two-row barley plants were done in August 1981,
using seeds of Hlgina cultivar, irradiated on the 23™ of November 1980
with 5, 10 and 15 kR gamma rays (*°Co, 260 R/min). On irradiation,
the seed moisture was 11.99%,. The experiments on wheat were carried
out in March 1982 on seeds of Dacia cultivar, irradiated on the 14" of
May 1980 with 6, 10, 15 and 20 Krad (5 Krad/min). The water content
of wheat seeds was 12.89%, on irradiation. Hence, at the beginning of
experiments, the irradiated two-row barley seeds had been stored for
8 months and wheat seeds — for 22 months.

In the treatments with EMS we used the concentrations of 0.01,
0.03 and 0.05% for two-row barley and 0.05 and 0.19%, for wheat. The
seeds were goaked in EMS solutions for 6 hours. 16 experimental variants
for two-row barley and 15 for wheat were created, which were cultivated
in an interval of 3 weeks (4 — 6 variants/week) for the isoenzyme study.
The treated seeds were cultivated on filter paper in Engelhardt germii-
nators. The germinators were put in a climatized room with a temperature
of 23-—-25°C, air humidity of 65—709% and a luminosity of 5000 lux.
In the experiment with two-row barley the light was continuous, and
in the wheat experiment light and darkness alternated every 12 hours.
During the first 2 days of the experiment, the germinators were covered.
300 seeds were treated for each variant. For the analysis of aberrant ana-
phases and telophases, the roots were harvested from 50 individuals in
each variant. When plants were H-days old, we measured the dimensions
of their roots and stems. The content of .solublc sugars and free amine
nitrogen was determined in plant stems. In wheat the ezbmlase and peroxi-
dase a.\/mlty was also determined in the stems and roots of H-day-old
plants. The analysis methods were described in other papers [4].

The values of the analysed indices are shown in Tables 1—3.

RESULTS AND DISCUSSION

The microscopic observations pointed out reduced ecytogenetic

digturbances in two-row barley plants (only 6.309%, aberrant anaphases

and telophases at 15 kR). Consequently the growth of plants was only

Table 1
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OA = other aberrations.
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slightly influenced (Table 1). The frequency of chromosomal aberrations
was reduced in the case of treatments with EMS too. The species Hordeum
distichwm is very sensitive to EMS treatments. At the beginning there
were chosen for the experiment the concentrations of 0.1, 0.2 and 0.3,
EMS, but very few seeds preserved the germination capacity. Even at
concentrations 10 times lower, only few plants germinated and survived.
This is why for some variants we do not have sufficient individuals for
the statistical analysis of their dimensions. Since the cytogenetic perturba-
tions induced by EMS are reduced, we think that it is its toxic effect
on the metabolism that is responsible for the high inhibition of seed germi-
nation. It is also possible that we have worked in a stage of reduced
seed germination.

Surprisingly, at first sight the cytogenetic disturbances induced
by gamma rays in wheat are much more important than those induced
in two-row barley, although the “genetic resistance” of wheat is higher
(Table 2). As seen in Table 2, the frequency of aberrant anaphases and
telophases is rather high, reaching 78.63% at the 20 Krad dose. We
think that this phenomenon is accounted for by the so-called “storage
effect”” that contributed to the amplification of initial radioinduced pertur-
bations, as known ever since the 3" decade of our century. Roze and
Kavatz [11] showed that conservation for 6 weeks of seeds of two
species of Brassica irradiated with 50 and 150 kR, intensified the effects
of irradiation by 43—889%,. In researches on rice, Bayonove el al. [2]
noticed that this effect increases with the conservation period, reaching
the maximum a year after irradiation.

Under conditions that accelerate the natural ageing of seeds, the
storage effect of irradiation is intensified, while the conditions that dimi-
nish this process do not influence the percentage of primary radioinduced
injuries [10]. The conservation of the irradiated seeds intensifies the
accumulation of toxins such as peroxides, quinones, free polyphenols, ete.
and decreases the nutritive substances necessary for recovering [9]. It
has also been discovered that the “storage effect’” is not characteristic
only of X and gamma rays, but also of densely ionizing radiations. Besides
the component of chromosomal lesions depending on oxygen, there is also
an independent component that manifests itself when maintaining the
irradiated seeds in vacuum (Conger, cited after Dishler [3]).

The processes of growth in irradiated wheat plants veflect the cyto-
genetic disturbances. It seems that even the postirradiation recovering
processes in wheat were highly diminished by gamma ray treatment,
since the catalase and peroxidase activity was in general lower than in
control plants (Table 3). This statement takes into account the fact that
in the plants treated with EMS, whose growth processes are almost similar
to the control plants, oxidases have a similar activity (variants 6 and €,
Tables 1, 2).

Comparing the results of the growth test, the catalase and peroxidase
activity in wheat plants immediately after irradiation [13] with the similar
data from this paper, the contribution of the storage effect results clearly.
Tiven if the absolute values of the same variants from the two papers
cannot be compared because the time and luminosity conditions were
different, we can compare the differences between the values of the inves-
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tigated parameters in control and irradiated plants from the same experi-

ment. Right after irradiation, the 5 and 10 Krad doses stimulated the
growth of stem by 159, and 13 9%, respectively in comparison with the

Table 3

T A . = & = 7 503 : 5 .
he activity of catalase and peroxidase in 5-day-old plants of wheat treated with gamma rays-

and ecthylmethanesulfonate (EMS)

Catalase Peroxidase
No. The treatment * H,0, mg/g Sp. 1,0, mg/g Sp.
(%1 s activ, 41 o8 activ.
Stems
1 Control 64.60 4.70 23.75 1.72
2 5 Krad 57.74 4.54 25.83 2.03
3 10 Krad 59.84 4.29 24.16 1:73
4 15 Krad 50.46 3.25 19.83 1.28
5 20 Krad 43.38 2173 19.83 1.25
6 0.05 9% EMS 64.90 4.60 24.16 1.71
7 0.10 9% EMS 65.07 4.82 26.08 1.93
8 5 Krad - 0.05 9% EMS 59.05 4.3 30.91 1.28
9 5 Krad - 0.10 9% EMS 60.06 4.35 27.41 1.99
10 10 Krad -- 0.05 9, EMS 58.71 4.27 30.83 2.24
11 10 Krad 4 0.10 9 EMS " 61.89 4.64 25.99 1.95
12 15 Krad -} 0.05 9% EMS 63.43 4.31 31.50 2.14
13 15 Krad - 0.10 9% IEMS 61.71 4.25 22.91 1.58
14 20 Krad <~ 0.05 9, IEMS 48.24 3.54 23.33 1.71
15 20 Krad -+~ 0.10 9% EMS 50.10 3.40 25.00 1.69
Rools
1 Control 26.18 3.04 14.00 1.63
2 5 Krad 24.94 2.18 13,33 1.25
3 10 Krad 25.35 2.45 19.06 1.84
4 15 Krad 30.29 2.67 17.50 1.55
5 20 Krad - == — —
6 0.05 % EMS 28.98 3.60 12.66 1::57
7 0.10 9% EMS 23.86 2.92 22.33 2.74
8 5 Krad -+ 0.05 9 EMS 22.36 2.62 12.50 1.47
9 5 Krad -~ 0.10 9% EMS 24.12 1.81 11.25 0.83
10 10 Krad 4 0.05 9% EMS 24.45 2.34 14.16 1.35

# The treatments with IEMS lasted for 6 hours.

control plants. The doses of 15 and 20 Krad determined the decrease
of the stem growth by only 0.3 and 9.5 9 respectively. The dimensions
of the roots were by 12, 23, 11 and 22 9, smaller in the plants irradiated
with 5, 10, 15 and 20 Krad in comparison with the control [13].

22 months later the dimensions of the stems at the same doses
were reduced by 16, 26, 35 and 579% in comparison with the control
plants, and the roots by 21, 21, 22 and 53 9, respectively. The differences
could have been more evident if the control seeds had not suffered from
the same ‘‘storage effect’’.

We also notice that the catalase and peroxidase activity in the course
of 22 months between the two experiments was reduced to half and even
more. This is an argument that supports our statement regarding the
diminution of the recovery capacity in the irradiated seeds and ﬁlants
in proportion with the time elapsed from irradiation.

& _ COMBINED TREATMENTS IN TWO-ROW BARLEY AND WHEAT 143

Tt is surprising that in two-row barley the ‘“storage effect” was
Tlacking or was very slight although the irradiated seeds had been stored
for 8 months, while in wheat this effect was very strong even if the time
“from irradiation was longer (22 months).

With combined treatments with gamma rays and EMS, the cyto-
.genetic injuries were more intense in two-row barley as well as in wheat
plants. In some cases, the effects were additive (variants 8 — 10 in two-
row barley — Table 1; variants 12 and 15 in wheat — Table 2), in most
cases they were highly additive, contributing to a higher percentage of
.chromosomal aberrations than that with single treatments with 2 agents
(variants 11 — 16 in two-row barley — Table 1; variants 8 — 11 and 13
in wheat — Table 2). Only in one case, the percentage of chromosomal
aberrations induced by combination of the 2 agents was inferior to that
due to single treatments (variant 14 in wheat — Table 2). From this
point of view, our results differ from those obtained by Valeva [14, 15]
in barley. The author noticed that gamma ray and ethyleneimine (EI)
treatments determined a slighter effect than expected, as appreciated
.after plant dimensions, fertility, percentage of chromosomal aberrations,
-ete., although the range of aberrations was modified. In this experiment,
BI was administered before irradiation. In our earlier experiments on
two-row barley and wheat [5, 6] we noticed that preirradiation treatments
with EMS had additive and highly additive effects and only in a few
.cases they were smaller than in the single treatments with gamma rays
and EMS. .

Valeva pointed out that in the treatments with EI after irradiation
‘the effects induced depended on the dose used in the combination. The
Afrequency of chlorophyll mutations in the combination of EI with 5 kR
-dose was lower than in single treatments. The combination of EI with
1.5 kR dose had a more marked effect and when the irradiation dose
wag even smaller (0.5 kR) the effect was additive with the concentration
of 0.06% and highly additive with 0.015%, EI. The author has reached
;similar conclusions in another paper [1]. Administered after irradiation,
ethyleneimine has a protecting effect at reduced concentrations. At high
-concentrations, the effect of EI is additive in combination with gamma
rays and highly additive with fast neutrons.

In researches conducted on barley, Joshua et al”[8] showed that
the treatment with diethylsulfate (0.19%,) immediately or 20 days after
irradiation with neutrons (0.5 — 1.5 Krad) had a sinergic cffect on
fragments and bridges in anaphase. In another paper on the same plant
-and with the same mutagens [12], the authors pointed out that at small
~doses of irradiation a sinergic effect is produced on plant height, while
at high doses the effect is protective. If the combination comprised
gamma rays and diethylsulfate, a sinergic effect of mutagens was obtained
-on the plant height at all doses of irradiation.

Only from these examples and from our results we draw the conclu-
-sion that the eftect obtained in combined treatments with radiations and
chemical mutagens depends on many factors such as : the biological mate-
rial, its physiological state, the mutagens used and their succession, the

irradiation dose and the concentration of the chemical mutagen, the
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tests used, the conditions before and atter treatments, the conservation
duration of irradiated seeds, ete.

As regards the range of chromosomal aberrations in the single
treatments as well as in the combined ones with gamma rays and EMS,
the micronuelei and bridges had the highest frequency. However, in the
combined treatments the frequency of cells with several simultaneous
types of aberrations and cells with rare types of aberrations was much
higher.

The amplification of cytogenetic disturbances in combined treat-
ments with gamma rays and EMS had negative effects on the plants
growth. In two-row barley plants this process was twice less important
(see variants 11 — 16 comparatively with 1 — 4, Table 1). The inhibition
of the growth is a consequence of the perturbations induced by mutagens
in plant metabolism. For example, whereas the soluble sugars content of
5~-day-old control plants was of 99, d.m., the plants of the variants sub-
mitted to a combined treatment exhibited twofold values of the same
parameter. If we take into account that of the soluble sugars, the reducing
ones (the form in which glucides take part in different metabolic processes)
occur in small quantities in the plants of some variants (variants 11 — 16),
we have a more exact measure of the major perturbations induced by
the combined treatments with the 2 mutagens in two-row barley. It is
in this sense that can be interpreted the higher values of free amine
nitrogen found in the plants of these variants, as a consequence of the
lesions induced by mutagens in the nitrogen metabolism of plants.

If we analyse the dimensions of wheat plants treated with gamma
rays and EMS, we notice that the growth processes in the roots reflect
the degree of cytogenetic perturbations (Table 2) ; in the stems the growth
registered, surprisingly, an amelioration in comparison with the plants
treated only with radiations. How can we explain this phenomenon ?
We can either admit that the recovering processes are more efficient in
stems, or that under these conditions the processes of growth in the two
organs are somewhat independent. As the latter hypothesis seems hazard-
ous, we must admit the former. If we take into account that the activity
of the two analysed oxidases is more intense in stems (Table 3), we
can appreciate that the elimination of some peroxidic toxins and conse-
quently the efficiency of the recovering processes is higher in stems.
The results of the growth test in wheat reveals once again the importance
of the criterion used in appreciating the effects induced by combined
treatments with gamma rays and chemical mutagens. A correct appreciation
should take into account as many criteria as possible.

CONCLUSIONS

1. The paper presents some effects induced by single and combined
treatments (of the postirradiation type) with gamma rays and ethylmetha-
nesulfonate on chromosomal aberrations in root mitoses, on the plants
growth, on some biochemical components in two-row barley (Elgina
cultivar) and wheat (‘Dacia cultivar).

2. The single gamma ray treatments caused more important disturb-
ances of the genetic, physiological and biochemical processes analysed
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in wheat, in comparison with barley. In our opinion, the results are the
consequence of the “storage effect”, that was more marked in wheat.

3. With combined gamma ray and EMS treatments, the cyto-
genetic, physiological and biochemical perturbations are more intense.
The etfect of combined treatments on the percentage of aberrant anaphases
and telophases was in some cases additive, and in most of the cases highly
additive. The range of chromosomal aberrations with combined treatments
was not modified, but the frequency ot cells with several types of aberra-
tions and the frequency of rare aberrations increased.

4. The results of our previous investigations, as well as the present
results reveal that the effects obtained by combined treatments with
gamma rays and alkylating agents depend on many factors such as :
the specificity of biological material, its physiological state in the moment
of treatment, the irradiation dose, the concentration of chemical mutagens

and the time of administration, the way the mutagens succeed each other,

the conditions before, during and after the treatment, the storage period
of the irradiated seeds.
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ULTRASTRUCTURAL STUDIES ON THE FUNGUS
ASPE’RGILLUS FLAVUS INFECTING THE TERMITES
(ODONTOTERMES OBESUS)

BY
A. HAMEED, G. ZARNEA, VIORICA LAZAR

The electronmicroscopic investigations carried out on Odonlolermes obesus, arti-
ficially inoculated with Aspergillus [lavus, are presented, The development of the
fungus inside the termite body, alter the penetration of the integument, is described.
The hyphae were present throughout the body with the maximum infestation in
the hemococl. Hyphal bodies of various shape and size intermixed with hyphae are
found. No fungal infcction was observed in the lumen of the digestive tract of
the dead termites. The adipose and muscular tissues were invaded by the fungus.

The termite/fungi relationship is an important aspect of termite
biology. The fungi can be beneficial or harmful to termites; even strains
of the same species react differently at different times. Sand [14] described
very comprehensively the wmtmn\hxp between the termites and fungi.
He mentioned a number of species having a harmful effect, either as a
parasite penetrating the cuticle of the host or due to the tomcxt,\' of the
ingested mycelium and spores. Blackwell and Kimbrough [3] l'eporte(l
8 genera a and 20 species of fungi parasitic on termites.

Becker and Kerner-Gang [2] tested the influence of 30 species of
Ascomycetes and Ifungi unpelfeetl on different species of termites and
found /151)6)(/11[113 )‘Iam(s and other species of Aspergillus to be very toxic.
A. flavus is also reported to be pathogenic to Reticulitermes virginicus [1]
and Odontotermes obesus [15].

Studying the pathology of an Jyniomopln‘/w) « infection in the eastern
subterranean 1(‘11111[(’\ Yendol and Paschke [16] demonstrated that the
early fungal growth inside the body usually consisted of nonseptate
mvcehal filaments which are highly vacuolated and often branching.
The penetrating mycelium \1)1("1(1\ rapidly throughout the hemocoel
lysing muscles and adipose tissue. These studies were based on light
microscopy. A

Very interesting ultrastructural studies on the fungi in insect bodv
were carried out by Zacharuk [17], [18] on the Tlateride larvae infected
with Metarhizium anisopliae. Similar studies were made by Khan and
Kimbrough [8] concerning the development of Termilaria sm/den inside
the termite body. Khan and Aldrich [9] observed the development of
haustoria of this fungus into the termite body.

This study was undertaken to interpret the development of Asper-
gillus flavus, on an ultrastructural level, within the body of the termites
(Odontotermes obesus ). Penetration of 1he host integument is described
in a further paper (in press).

Rev. Roum: Biol. — Biol. Végét,, Tome 29, N° 2, P. 147—150, Bucarest, 1984
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MATERIAL AND METHOD

The termites infected with Aspergillus flavus by the direct exposure
method [6] were used. The fungus strain, isolated from diseased termites,
has previously been found to be pathogenic [7].

The infected termites, just after the death, were fixed in 2.3 %
buffered glutaraldehyde (phosphate buffer pH = 7.33) for 4 hours. The
material was post-fixed in buffered osmium tetraoxide (1.5 %) overnight in
the refrigerator. After several rinses in phosphate buffer, it was dehydrated
in a graded series of ethanol. Embedding was made in Epon 812,
following the method of Glauert and Hopwood [5] with some modifications
[10]. The ultrasections were obtained with a Tesla BS 790 A ultra-
microtome. The material was stained by Reynold’s method [13] and
examined on JEM-7 electromicroscope.

RESULTS AND DISCUSSIONS

Aspergillus  flavus infected termites died within a short time
(72 hours) after inoculation. The fungus continued to grow inside the
body degrading different tissues and occupied the hemocoel gradually.

Development of the fungus starts with the germination of conidia
which come in contact with the body when termites were allowed to crawl
on the fungus sporulated culture. Germinative tubes of conidia penetrate
the integument and continue to grow forming young hyphae which are
very abundant in the hemocoel (Fig. 1). The penetrating mycelium spread
rapidly within the host body. The hyphae varied in size in different parts
of the body. Immediately under the cuticle these are thin and not so long
(Kig. 5). In the hemocoel long, branched, septate and broad hyphae are
observed (Fig. 2). The adipose and muscular tissues are invaded by the
fungus (I'ig. 6), as was also observed by Yendol and Parschke [16].

Fungal development continues and the hypha having electron-dense
contents due to the cytoplasm rich in ribosomes and appeared intensively
coloured (Fig.2). Similar observations were also reported by Boucias
and Pendland [4]. With the development, eytoplasmic content of the
hyphae starts becoming transparent and some very electrondense, circular
and irregular zones are evident (Figs 1, 2). These types of structures were
also observed by Zacharuk [18] while studyving the ultrastructure of
Metarhizium anisopliae and were considered as vacuoles with fine granular
contents, only present in hyphae developed in the host body.

In the developed hyphae some visible cellular organelles, i.e. mito-
chondria, endoplasmic reticulum, ribosomes are present. Nuclei are in

Plate 1
Fig. 1. — An advanced stage of fungus development in the host body characterized by the
presenee of hypha and hyphal bodies in the hemocoel. x 1,800
Fig. 2. — A branched septated long hypha in hemocoel. % 5,000

h = hyphac; hb = hyphal bodices: EhD = clongaled hyphal body : ER = endoplasmic reli-
culum ; ML =.mitochondria; n = nucleus; st = transverse septum; I.g = Lipoidal granule..
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the form of electrontransparent nuclear Dodies containing electrondense
DNA fibrils (Figs. 2, 6).

Further development of the fungus inside the host body is evident
by the presence of hyphal bodies. These are developed initially hy the
elongaticn of the hyphae and the transversal septation (Fig. 1) or also by
budding (Figs. 1, 4, 5). The formation of hyphal hodies takes place when
the penetration hyphae reached the henocoel as alko observed hy Boucias
and Pendland [4]. Seme hyphal bodies were elongated (Fig. 1) similar
to the second type hyphal bodies founded hy Zacharuk {18]and unicellular
hyphal bodiex observed hy Boucias and Pendland [4].

There is much variation in the size, shape, vacuolation and mode
of development of the hyphal bodies. Similar observations were also made
by MeCauley et al. [11]. Thexe structures are found invading the adipose
and muscular tissues (Fig. 3). Prasertphone and Tanada [12] deseribed the
formation and circulation of hyphal bodiex in the hemolyvmph of larvae of
Galleria mellonella. They also mentioned the appearance of hyphal hodies in
adipose, muscular and nervous tissues of the host and some of the hyvphal
hodies were fransformed into chlamydospores within the dead larvace.

Formation of new hyphal bodiex takes place by the transverse
septation of the hyphae or of the hyphal body itself (Fig, 1). Hyphal
hodies are alse formed by the transverse septation of the lateral extension
of the hyphal body (Fig. 3). These observations are in accord with those
of Zacharuk [18]. Lipoidal granules are observed on ecach side of the
septum  (Figs. 2,5). Later on the septum becomes double walled and
separation gives rise to daughter cells (Fig. 5). The hyphal bodies hecome
clongated and are found inside the whole body along with the other
developed hyphae (Fig. 1).

At the periphery of the hyphae (FFig. 2) and hyphal hodiex (IFigs. 3,4),
a zone of amorphous material iz observed. Zarnea et al.[19] mentioned
that sometimes this zone is very thick. Tn case of Anticarsia gemmatalis,
infected with Nomurea rileyi [4] thix zone is also found. Ultrastructural
observations have suggested that this is doe to the diffusion of the
histolytic enzyvmes by the hypha and hyphal bodies. These enzyines help
degrading the host tissues, as also reported by other authors {41

Pevelopment of the fungus continues after the death of the host.
The adipose, muscular and other internal tissues ave totally degraded.
Finally, the fungus forms the conidiophores which break through the
integament and come to exterior. Nutrition depletion within host hody
Is supposed to bhe responsible for the formation of conidiophores [4].

Plate 11
FFig. 3. — Elongated hyphal hody formed in a very advanced slage of fungus development —
a new hyphal body is being formed by lateral extension. X 2,500
IFig. 4. — }iyphac in adiposc tissue. Around the hypha an amorphous material is seen — a zane
ol histelytic enzymes ol fungus. ¢ 3.500
IFig. 5. — Flyphacindeveloped immediately under the culicle. < 3,500
Fig. 6. — IMyphae invading {he adipose and muscular lissucs, 32 3,500

ad = adipose tissue; ms = myscular tissue; ma == amorphous malerial @ ct = culicle: h =
hyphae; hb = hyphal body; n = nucleus; st = transverse septum: Lg = Lipoidal granule.
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VIl SCIENTIFIQUE

Le sympostum « Krolution et adaptation », Cluj-Napoea, les 17115 dé-
cembre 1982, Université « Babes-Bolvai», Cluj-Napoca, 1983, 314 pages

Organisé par la Facullé de biologic. gtographic ¢t géalogic, en collaboralion avee le
Centre de recherches biologigues et 1 Institut de spéléologic « 2mil 13acovitd » de Cluj-Napoca,
le svmposium a permis un fertile échange d’informations et I'approlondissement, avee originalité,
de eertains aspects d'actualité essentiels pour la connaissance de la vie des organismes (végétaux
et animaux) concernant leur évolution, leur différenciation ct Jeur adaptation, dans le temps
et T'espace, dans des conditions varices du milicu. x compris au cours des recherches expéri-
mentales.

Le volume récemment paru a réussi & refléter cette remarguable manilestation seienti-
fique de biologic, d'un intérét tout particulicr tant sous Faspect scientifique fondamental, que
sous cclui pratique-applicalif.

Les ouvrages présentés dans ce volume (92 comunicalions ct rapporls), signés par
40 biologistes de Roumanic (Cluj~-Napoca, Bucarest, Pingéarali, Constanta, Huncdoara, Viisoara —
département de Mures — , Sibiu, Miercurca-Ciuc), ainsi que par quelques-uns de Yélranger
(Paris, Freiburg), mettent en ¢vidence la variété des problémes daclualité débattus au svipo-
sium. Le volume comprend aussi la liste des auteurs et des institutions ot ils déploient leur
aelivité — universités, centres de recherches, d'enscignement secondaire et autres.

T.es communicalions ct les rapports ¢édités daus ce volume, appartenant aux différentes
disciplines de la biologic végétale ct animale, peuvent étre groupés comme suit :

Problémes de conceplion en biologie. théories, méthodes el criléres: comparaisons enfre la
phylogénic ot P'écogendse (N. Botnariue, V. Soran); la théorie de Tévolulion des espeees
(I. 1. Bara); adaptation ct polymorphisme (T. Perseed); I'évolution des fonetions (C. Witten-
berger); ¢volution et entropic (V. Bereea); évolution ct progres (1. Lupse): la structure, Ia
typologic ¢t Ja dyvnamique de I'évolution des écosystémes en général (. Tudoran) et de ceux
marins-cdticrs (T. Gomoiu); le réle de Fagressivité dans adaptation (A, Tonescu); mécanismes
adaptalifs de thermorégulatlion (M. Iordea); R

Aspeels évolulifs de biologic vegélale: les archébactéries et la chronologic de T'évolution
chimique et organique (St. Kiss); différenciation ct adaptation chez les algues verles (Tr. . Ste-
fureac); Uelfet de Ja concentration ionique sur la stabilité des communaulés de diatomeus
(L. St. Pétexti, L. Momeu, M. Veres); critéres d'appréciation des algues, leur role et leur adap-
tation biologique (IF. Nagy-Toth, A. Barna); Nadaptation des bryophytes aux diverses condi-
tions du milicu (Fr. I. Stefurecac); I'adaptation des plantes — stratégics ¢cophysiologiques dans
Tévolution (A. Fabian, V. Soran); implications des cultures d’organcs, de tissus et de cellules
in vilro dans Vécologic et Padaptation des plantes (1. 1. Bira, 2. Welhmann); évolution des
explants végétaux in vitro ct Fadaptation de néoplantules au milien septique (D). Cachita-
Gosma, 1. Osvath, C. Deliu, A. Andreica); la morphogentse au niveauw des explants caulinaires
chez le chrysantheme (M. Lazar, D. Cachifa-Cosma);

Aspects évolulifs de biologie unimale: recherches sur la microévolution chez les firoso-
philides (N. Coman); Peffct du disulfotone chez la Drosophila melanogasier (N. Coman, .. Oso-
janu, A, Morariu); le role des phéromones dans la spéeiation des insectes (N, Tomescu) ; aspeets
de 1a microtvolution chez les 1épidoptéres (I.. Rikosy): problemes de la structure écologique da
domaine soulerrain et U'évolution de la faunc hypogée (G. Racovitd); I'évolution non darwinicine
cheg lgs amphibiens ¢t chez les reptiles (B. Stugren); l'adaptalion de certains oiscaux dans
les sites humains (A. Papadopol); la possibilité de la spéciation sympatrice chez Jes oiscaux
(D. Munteanu); la variabilité struclurale des chromosomes humains dans leur évolution
(S. Suciu);

Travaux @ caracl ére biogéographigue : nouvelles directions dans Ia biogéographic conecrnant
des problemes de spéeiation dans Pévolution (P. Bindrescu); Pévolution géographicque de certains
poissons eyprins de PAsie orientale (M. Serban, P. Béandrescu); un nouveaun méeanisme régu-
lateur de Pactivité de la péroxydase des plantes, avee des implications adaplalives & diverses
niches géographiques (M. Dumilrescu, R. Gorenflot, I1. Coudere);

La pensée biologique de quelques prédécesseurs roumains : V. Conta, préeurscur de la pensée
tvolutionniste en Roumanice (L. 1. Bira).

Rev. Roum. Biol.—Biol. Végét,, Tome 29, N° 2, P. 151152, Bucarest, 1984
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T,es discussions qui ont suivi la présentation des ouvragdes, avee des citations de la biblio-
graphic de speeialité a appui, ont suscilé un vil intérét; on a ¢galement soulign¢ les contri-
butions personnelles des auteurs. Les résultats obtenus, souvent étayés de Tigures, graphiques
schémas, profils, esquisses et tableaux originaux, dénotent une intensilication de T'étude des
prohiémes actuels de la hiologie et présentent un réol intérét scientitique fondamental et pratique-
applicatif.

Cette manifestation si bien organisée, a carvactére pluridisciplinaire, marque un moment
important dans I'évolution méme des sciences biologiques & I'étape actuclle en Roumanic.
(est pourquoi les participanls au svmposium ont Tait ressorlir la nécessité d'organiser de
nouvelles réunions scientiliques de ce denre.

Le volume conslitue ainsi un remarquable
aussi bien pour les biologistes roumains ue — par
la languc élrangére respective — pour ceux d'autres p
Jarge portée informative.

Du point de vue ¢ditorial, on remarque le soin particulicr du Comité de rédaction, sous
la direction du professeur dr. Stefan Kiss ot du dr. Nicolae Coman, pour quc ce volume paraisse
dans des conditions irréprochables, v compris l'aspeet technorédactionnel.

guide des problemes d'actualité en hiologic
les résumes et les titres des ouvrages dans
avs, ce qui conlere aux ouvrages unc

Traian I. Slefureac
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AVIS AUX AUTEURS

La «Revue roumaine de bhiologie — Série de Dbiologie végétale »
publie de articles originaux d’un haut niveau scientifique, de
tf)us les domaines de la biologie végétale : morphologic sysgéma-
th%le, géobotanique, physiologie, écologie, génétique ’microbio-
logie, phytopathologie. Les sommaires des revues sol’lt complétés
par d’autres rubriques, comme: 1. La vie scientifique qui traite
des.manifestations scientifiques du domaince de la l)ioiogie'- sym-
1).051lufns, conférences, ete.; 2. Comptes rendus des livres d.e spé-
cialité parus en Roumanie. Les auteurs sont priés d’envoyer leurs
arti'cles, notes et comptes rendus dactylographiés en deux exem-
plalres: Les tableaux et 'explication des figures seront dactylo-
graphiés sur pages séparées. et les diagrammes scront exécutés a
VPencre de Chine noire, sur papier calque.

Les tableaux et les illusirations seront numérotés avec des chiffres
arabes. La répétition des mémes données dans le texte, dans les
tableaux ou dans les graphiques sera évitée. o
Les références bibliographiques, citées par ordre alphabétique
comporteront le nom de Pauteur, Pinitiale du prénom, le titre d;
la revue, abrégé confermément aux usances internationales, l’axxnée
le tome, le numéro, la page. Les travaux seront accompagnés d’ux;
court résumé, de maximmm 10 lignes, en anglais. Les textes des
trzfvaux ne doivent pas dépasser 7 pages dactylographiées (y com-
pris les tableaux, la bibliographic et Pexplication des fi‘gures).
La responsabilil¢ concernant le contenu des articles revient exclusi-
vement aux autcurs,
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