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Abstract

Author reports on the processing of the material collected by means of Barber soil-traps at
four different habitats at the flood-plain of the Maros (I. dam-side, II. poplar-forest, I11. willow-forest,
IV. littoral scrub-willow plantation), following the flood of 1982 inundating the whole flood-plain.
In the course of the studies 53 species of 18 genera belonging to the Carabidae family were collected.
Using diversity and similarity studies, an analysis is given of the dynamism of the Carabidae popu-
lations, their recolonization after the ficod, as well as of the reorganization of the Carabidae com-
munities.

Introduction

One of the basic problems of ecology of our days is related to the degree to
which the living being communities can be burdned, is in connection with the stabi-
lity of these communities, as well as with their return to the original state following
perturbation. This issue is given particular significance by the fact that these may pro-
vide direction and solution for the protection of our natural environment nowadays
falling into decay more and more faster and to a significant degree as the consequence
of the anthropogenic effects, as perturbating factors, furthermore, for arrangements
on professional ground in respect to environmental protection and nature conser-
vance. Due to the frequent floods, as natural perturbating effects, the biocenoses at
the flood-plain of the Tisza and Maros are particularly suitable for such studies.
The relevant earlier investigations were of faunistic character (VANKY and VELLAY
1894), Biczok 1936). A few authors have made mention of the effect of floods on the
coleoptera communities (STILLER 1932), and of their fauna-spreading role, resp.
(ErRDGs 1935). The problems of recolonization following floods and of the reorgani-
zation of the flood-plain communities have been studied by BoproGkdzy and
HorvATH (1979) as well as partly theoretically by GALLE, GYORFFY and HORNUNG
(1982), based on the data of TANACs (1979).

The ground beetles are explicitly of epigeic activity, thus mainly their larvae
react rather sensitively to inundation. Several authors have studied the effects of the
factors which may play role in the recolonization of the ground beetles following
flood as well as in the reorganization of their communities. Many studies have been
carried out regarding the effect of light, temperature, soil- and air-humidity in single
or in their connections (THIELE 1967, 1968, 1977, PAARMANN 1966). Based on the
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obtained results it could be determined that the soil- and air-humidity are decisive
environmental factors in respect to the linkage of the ground beetles to habitat.
Some authors have studied the possibilities of survival after floods. Certain species
are capable of enduring a short period of submersion in a particular stage of onto-
genesis (PALMEN 1945, Tamm 1984), while others attempt to avoid the effect of floods
by means of over-wintering (KREHAN 1970, PALMEN 1948, TiSCHLER 1965). Vagility
has great significance in settlement following flood. KUHNELT (1965) studied the
activity of a few Bembidion species bound to the direct water border and found that
they are even capable of flying to considerable (several km)distances. Great significance
is attributed by THIELE (1977) to interspecific competition, too, in settlement and
linkage to living-space.

Materials and Methods

The studies were performed over a period of three years (between 1982—1985) at the flood-
plain of the Maros, about 5 km above the mouth. Following the flood of 1982 inundating the whole
flood-plain 5 ethylene-glycol soil-traps from plastic cups 6 cm in diameter were placed at four dif-
ferent habitats well distinguishable on the basis of their plant communities. The traps were emptied
at intervals of 14—28 days. Since the relief-height of the sampling sites is an essential factor from
the viewpoint of inundation, this was given in proportion to the 0 point of the Szeged water standard
falling the closest (Fig. 1).

Fig. 1. Cross-section of the flood-plain with the sampling sites (I) Inner dam-side ( Agrostio-Alopecu-

retum ass. ); (11) Poplar-willow plantation ( Salicetum a. f. populetosum ass. ); (11I) Mulberry-willow

plantation ( Salicetum a. f. rubetosum ass. ); (IV) Littoral scrub-willow plantation ( Salicetum triand-
rae ass.)

The comparative processing of the data of occurrence per sample was accomplished on the
basis of diversity and similarity indices according to SouTawooD (1984).
Diversity:

Hy, =— X piXlgpi
where pi=relative frequency of the ith species
2 ¥ min (X;;; X,;)
}E‘ XH_:Z X

Cczekanowski =

where X; and X, =relative frequency of the i and h species.
For the clnster-analysis of the similarity indices a TI 99/4A personal computer was used.

100



Results and Discussion

In the course of the studies a total of 4138 individuals were collected, — 53
species of 18 genera belonging to the Carabidae family. The data of occurrence of
the 25 most frequent species were also analysed separately (Table 1).

To study the effect of the floods on syndynamic processes, it is necessary to re-
view when floods inundated the flood-plain, to what degree and for how long at
the studied period and directly prior to that (Fig. 2). In 1982 at the period prior to
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Fig. 2. Development of the floods at the studied period and directly before. I. 11. T11. and IV : relief-
height of sampling sites

the first collection, there was a flood lasting about twenty days which was of such
degree (717 cm on 11th January, 1982) that it inundated areas II., I11. and 1V. Later
on there were only floods of 450—550 cm, only disturbing the communities of sampl-
ing sites 11I. and IV.

It follows from the character of the soil-trap — as relative trap-method — that
far-reaching consequences cannot be drawn from the obtained data in respect to the
composition of the flood-plain zoocenoses. Nevertheless, it could be determined
that at sampling sites I1., 111. and 1V. which are covered by forests, the ground beetles
are the dominant elements of the epigeic carnivorous communities (Table 2).

After the flood inundating the whole flood-plain the changes in diversity differed
at the different sampling sites (Table 3). Year by year there was a decrease in the
diversity at the dam-side (I.) serving as a place for temporary shelter. At the areas
(I1., II1. and 1V.) where the communities were greatly disturbed before the studies by
the flood of almost 720 cm, an increase was experienced in the species diversity of
the ground beetles. This could be explained by the fact that at the time of the greater
fiood the ground beetles fleeing to the dam-side gradually resettled at the flood-plain
and their occurrence at the dam-side became more and more incidental.

The CzeKANOWSKI indices calculated for comparing the species composition of
the four different habitats (Table 4), and the dendograms constructed on the basis
of these (Fig. 3) are supportive of the fact that the ground beetle community caught
at the dam-side differs from the rest. In the years following the flood a process of
differentiation commenced at the I1., I11. and IV. habitats, in the course of which the
composition of the ground beetle communities of the 1V. waterside began to differ
from that of the II. and III. forest communities.
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Table 1. List, individual number of collected species and code-number used

in the cluster-analysis regarding the 25 more frequent species

i Code Number of Collected individuals
Species number 2
in 1982 in 1983 in 1984
Carabus cancellatus (1) 12 8 14
c: granulatus (2) 169 123 51
Leistus rufescens — o 3
Elaphrus riparius (3) 46 34 17
Clivina fossor (4) 31 4 “
Dyschirius globosus (35) 39 52 33
D. rufipes — 2 -
Asaphidion flavipes (6) 6 15 99
Bembidion foraminosum (7 6 1 -
B. laticolle 1 2 2
B. ustulatum (8) 3 8 16
B. biguttatum — 2 1
B. dentellum 9) 13 <) —
B. varium (10) 7 11 2
Patrobus atrorufus (1) — 10 5
Amara ovata 1 —
A. eurynota i3 1 ]
A similata — 4 —-—
A. familiaris : - 2
Prterostichus cupreus Yi(12) 3l 10 3
b vernalis (13) 11 3
P lepidus - 3 -
P. niger (14) 241 56. + 81
E o nigrita . ) D— 3 1
P. anthracinus (15) - 30 40
P melanarius (16) 232 139 336,
Agonum ruficorne (17 =11 5 .
A. nigrum : —_ 3 1 e
A. obscurum (18) 33 39 70 -
A. livens : - 2 7
A versutum — — 1
A - assimile (19) 863 430 273
A. thoreyi an it | - 29
Platynus (Agonum) dorsalis (20) 7 3 4
Stomis pumicatus 225 . 3 16 27
Badister bipustulatus 3 3 1
B. . peltatus 18 11 —-
Chlaenius nitidulus - 1 s
Ch. nigricornis - 1 —
Ch. festivus (23) 6 —- B
Anisodactylus signatus — 2 1
binotatus 1 1 i
Harpalus affinis 2 1 -
H. rufipes (24) 37 30 78
H. latus — — 2
H. griseus - - 1
Acupalpus meridianus - 1 Bt
A. discophorus - 3 | B
A. teutonus — 1 -
Brachinus plagiatus — 1 2
B. crepitans (25) e = 9
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Table 2. Ratio of Carabidae among the epigeic carnivores

Sampling sites
Predator group 11 IIT v
X* D% X D% X D% X D%
Chilopoda 38 1,60 147 2,97 361 : 1,47 47 3,10
Carabidae 119 5,00 2025 40,93 1216 25,16 778 5291
Formicoidea 927 38,92 169 3,42 150 3,10 14 0,95
Arachnoidea 1298 54,49 2607 52 69 3105 64,26 637 43,16
Total: 2382 4948 4832 1476
* X: individual number; D%: dominance
Table 3. Changes in diversity in the si;zudfgfd _yea?s :
 Sampling sites : :
Year . - SR e =T B
: I | O HI 1 .
Dnersn}f H(S) T
1982 L LR 1,82 1,6 i 1 64
1983 1,23 1; 89 | 2,28 1.64
1984 1,18 t 1,96 2,33 2,04

Table 4. Similarity between sampling sites calculated with the Czekanowski index
i

Sampling sites :
I 1I. 1. N
I - 0,01% 0,03 - 40,02
— 0,04 0,05 0,02
0,11 0,02 0,11
IL B 0,43 0,52
: 70,39 o
: 0,60 022 *
IIL 0,49 .
— 0,16
0,23,

* "the_f'upper values are the data of 1982, the median values of 1983, the lower values of 1984.

Based on the data of occurrence of the 25 more {'requcnt species a cluster-analysis
was calculated as the result’ of which different’ species-groups ‘could be separated 5
corresponding to the communities of the four habitats (Fig. 4).
‘1. sampling site: Carabus cancellatus, Harpalus rufipes, a few herbivorous spemes
'+ (Amara spp.) not found in the figure because of their rarer occurrence. 5
1. samplingsite : Bembidion dentellum, Pterosticsuh cupreus, Agonum assimile, Asaphz-
“dion flavipes, Dyschirius globosus, Pterostichus niger, Brachinus crepitans: -
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Fig. 3. Dendrograms prepared on the basis of the similarity indices calculated for the Carabidae-
communities of the four different habitats. I, I1, I1I. and IV : sampling sites
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Fig. 4. Dendrogram prepared on the basis of the similarity indices calculated from the data o
occurrence of the 25 most frequent species

1. sampling site: Bembidion varium, Platynus ( Agonum) dorsalis, Patrobus atrorufus,
Agoum obscurum, Agonum thoreyi, Stomis pumicatus, Pterostichus anthracinus.

IV. sampling site: Bembidion foraminosum, Agoum ruficorne, Clivina fossor, Elaphrus
riparius, Chlaenius festivus, Bembidion ustulatum, Pterostichus vernalis.

Upon examining the development of the similarity indices expressing the degree
of joint occurrence of the species in the course of the years (Table 5), it can be seen

If, for example, we choose the similarity value of 0.6 — indicating a tighter
connection — as the limit value for the joint occurrence, species-groups can be diffe-
rentiated in all three years. It is interesting to study to what extent the composition
of the developing species-groups differs and shows similarity, respectively, in the
years following the flood (Table 6).

- Upon comparing the groups of the previous years with the year of 1984 (which
can be characterized by well developed species communities being the farest from
the greatest flood, thus presumedly the least influenced), it can be found that in 1982
— directly after the flood — there were only 14, while in 1983 there were 22 connec-
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Table 5. Number of tight joint occurrences and the number of species occurring

tightly together in the studied years

1982 1983 1984
Values of the e .
Prskanowiki Indax Number of joint occurrences
09< 6 8 9
0,8= 11 14 15
0,7= 15 14 17
Number of species occurring together
09< 12 faj 11 faj 14 faj
0,8= 17 faj 18 faj 22 faj
0,7= 19 faj 18 faj 22 faj

that in case of the values above 0.8 and 0.9 there is an increase from year to year
in the number of species-pairs repeatedly and tightly occurring jointly. If considering
that not only jointly occurring species-pairs, but also species-triads and species-
groups, resp., can be segregated, it follows from this that not only the number of
joint occurrences increases, but also the number of jointly occurring species (Table 5).

Table 6. Correspondence of the species-groups of the previous years to the species-groups

of the year 1984

1982

1983

1984

20—19—24—9—7—17

Species—groups
1—24

6—12—1—25—11—5—

—19—16—17—20
23—6—13—3—8—4 15—17—T7—20—10
2—22—18—21—13—
18—5—12—16—21— 4—22—18—11—2— —4—14—15
—10—2—14 —16—5—9—14—6—19
12—18 7—3—10—8
Correspondence to 1984
12—5 2—18 6—11 2-22
12—16 2—21 6—5 2—18
5—16 2—14 6—19 2—4
19—17 21—18 6—16 2—14
19—20 18—14 11—5 18—22
17—20 21—14 11—19 22—4
13—4 3—8 11—16 22—14
5—19 18—4
5—16 18—14
19—16 4—14
17—20 T7—10

* the species belonging to the code-numbers are found in Table I.

tions corresponding to those of the year 1984; i.e. there were two species in the same

linkage-group.

The increase in the number of joint occurrences and jointly occurring species,
as well as the yearly increasing conformity of the species-groups refer to the fact that
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a structural process starts after the flood, and also presumably the Tegeneration of the
co-existence pattern characteristic to the longer flood-free period. The few species
(Carabus granulatus, Pterostichus niger, Agonum obscunum, Agonum assimile, Pteros-
tichus melanarius, Platynus (Agonum) dorsalis, Dyschirius globosus) which showed
relatedness during all three years are presumably capable of tolerating well the
identical effect of flood — showing certain resistance — and the cause of their

tolerance is with all probablhty their great vagility, extreme opportunism, or their
other r-strategic nature.
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Arvizi perturbaci6 tkoldgiai hatdsa epigeikus dllatkdzosségekre.
II. Arviz hatasa futobogdr egyiittesekre

Avast Z.
Agrartudomanyi Egyetem Debrecen, Allattenyésztési Foiskolai Kar Hédmezdvasarhely

Kivonat

A szerzd a Maros hullamterén, az egész hullamteret elboritd 1982-es arvizet kovetéen négy
kiilonbtzd habitatban (1. gatoldal, TI. nyarerdd, IIL. flizeserdd, IV. partmenti bokorfiizes) Barber
féle talajesapdaval gyijtott anyag feldolgozasat kozli. A vizsgalatok soran a Carabidae csalad 18
genusanak 53 fajat sikeriilt begyGjteni. Diverzitasi és szimilaritasi vizsgalatokkal elemzi a Carabidae
populacidk dinamizmusat, az arviz utini rekolonizaciot, a Carabidae kozosségek Ujraszervezddését.

Poplava, kao ekoloSka smetnja Zivotinjskim zajednicama iznad zemlje II.
Delovanje poplave na zajednice strizibuba (Coleoptera: Carabidae)

AvaSt Z.
Univerzitet agrikulture, Debrecen
Vi%a ¥kola zootehnike, Hodmezova%arhelj

Abstract

Autor pritazuje materijal sakupljen Barber klopkama u plavnom prostoru MaroSa-posle
1982, godi¥nje poplave-iz 4 razliCitih mesta (I. nasipna strana, II. topolina 3uma, III. vrbak, IV.
Zbunasti vrbak duz obale).

Tokom istrazivanja sakupljenoje 53 vrste iz 18 genusa familije Carabidae.
Sa metodom diverziteta i similariteta analizira dinamizam populacija Carabidae, posle-
poplavnu rekolonizaciju i ponovno organizovanje zajednice Carabidae.

TopMosgiiiee IK0J0OrHYecKoe Bo3AelicTBHe HABOTHEHMUI HA
HA/N0YBEHHLIE CO00mIeCTBA JKHBOTHRIX
I1. Bansnne nasoanennii Ha coo0iecTBa APOBOCEKOB

3. Asamn

WHCTHTYTCKHIT hakyObTeT % uBoTHOBOACTEA HebpeueHckoro
Cenbexo3aicTBeHHOro HHCTHTYTA, T. XoaMe33osatnapxeit, Berrpus

Pezrome

ABTOp coobImaeT pe3yabTaTel 06paboTKH MaTepHana, COOPAHHOrO ¢ MOMOIILIO TOBYIIKH THIA
Bapoep, Ha TepprTopHn moliMel pexn Mapou nocne HapoaHeH:Hs B 1982 ro/y B 4ETHIPEX PAa3IMYHBIX
soHax (I. cknonsr namb, I1. ocunosslit stec, I11. usHaK, [V. Geperossle 3apOCiIH HBOBOI'O KYCTAHHKA).
B xone mccnenoeanuii codbpansl 53 suma 18 pomoe cemeiictea Carabidae. C noMoLbO JTHBEPTEH-
LMH M HCCIICI0BAHAA CHMAIAPHTETA AHATH3HPOBAHET AUHAMI3M oy ianuii Carabidae, pexononnsa-
1A TNOCNE HABOJHEHHA W BOCCTAHOBNEHHE coobmecTna Carabidae.
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THE TREND OF THE COMPOSITION OF THE WILD-BEE
POPULATION ON ANTHROPOGENIC EFFECTS IN THE BIOTOPES
OF THE KISKORE STORAGE-TANK REGION AT THE TISZA-VALLEY

L. TANACS
Attila Jozsef University, Department of Zoology

(Received November 15, 1985)

Abstract

Studies were performed along the middle-Tisza reach, at the region of the Kiskore storage-
tank in the years 1976—77 and 1979—80. The area of the storage-tank was inundated in 1978 by
means of damming up the water. Prior to and after damming up the water, apart from the trend
of the composition and density relations of the wild-bee population, studies were conducted in
respect to the consequences of certain human impacts. The anthropogenic effects were the damming
up of the water and the inundation of the meadows of the storage-tank following the building of the
dam-system; the partial re-sowing of the grasslands and newly established dam-system with high
protein-containing lucerne, red clover and five-finger papilionaceae. The number of recordings
was 102, the appreciated wild-bee material was composed of 3716 individuals.

1. On the effect of damming up the water, a modification was manifest with the disappearance of
the flood-plain in the species composition of the wild-bee population of the dam sides. The si-
milarity of the species according to locality was found to be moderate in the guantitative and
qualitative appreciations. A slight change was manifest in the species diversity and quantitative
relations of the wild-bee populations upon the effect of damming up the water.

2. The discontinuance of reapings has negative influence on the composition and density of the wild-
bee population in the grassland communities of the fill slope.

3. The re-sowing of the dam sides with papilionaceae is beneficial to the enrichment of the economi-
cally valuable Andrena, Halictus, Lasioglossum, Eucera, Bombus, Megabombus and Pyrobombus
species. 3

Introduction

The development of the composition of the wild-bee population was studied in
10, regularly in 8 terrestrial biotopes of the Kiskore storage-tank in 1976—77 prior
to, and in 1979—380 after the damming up of the water. The damming up of the
water was in 1978. Following the inundation of the area of the storage-tank the level
height of the water raised to 1,5 m. Approximately an area of 127 km? became covered
with water in the storage-tank. Besides the recordings on composition and density,
the aim was to determine the degree to which certain human impacts affect the wild-
bee populations. The effects were the damming up of the water as well as the inunda-
tion of the meadows of the storage-tank following the building of the dam-system,
the partial re-sowing of the grasslands and newly established dam-system with high
protein-containing lucerne, red clover and five-finger papilionaceae. The studied areas
are in general untreated with pesticides.
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Materials and Methods

A special method was required for determining the composition and density of the popula-
tion of wild-bees in the grassland communities. From several methods and possibilities the zone
method (BALoGH 1953, BaNaszak 1980) as well as its variant applied for agrocultures are already
known (BENEDEK 1970, BENEDEK et al. 1975). In case of the grassland communities this had to be
modified so as to have it acclimate to the different plant communities, the changing flower coverage
per area unit, and to the phytomass manifest in certain aspects.

The recording method was the following: every flower-visiting Apoidea insect was collected
singly with butterfly-net for 3 minutes progressing at an even pace at a 1 m wide, 50 m long zone of
the dam side. In such manner the composition and density of the wild-bee population were determined
within 50 m*/3 minutes on one occasion. The zone recording within 50 m?/3 minutes was repeated
10 times at the same site both at the water side and the saved side. The collections lasted 60 minutes
at 20X 50 m?, totally 1000 m?. The places of the 50 m? recording areas were at the dam basement,
centre and top at both the water- and saved sides, adapting to the plant communities. The number
of recordings at both sides of the fill slope was close to similar at the same sites at the different
level heights of the dam. Owing to technical difficulties, the studies were massed according to flowering
aspects along the middle-Tisza reach. Recordings for determining the density and composition of
the Apoidea were performed at several localities on one day. This does not distort the composition
and density data of the wild-bee population since — similarly to the conclusion of MOczAR (1954)
— the flower-visiting Apoidea populations of a grassland community are characterized by high
species number and low individual number. Thus, notable differences are not observable in the daily
population motion of the wild-bee species.

The studied sites were Tiszavalk, Poroszlo, Sarud, Tiszanana, Kiskore, Tiszafiired-Tiszacrvény,
TiszaszolGs, Tiszaderzs, Abadszalok and Tiszacsege.

The collected Apoidea material was composed of 3716 individuals. Prior to the damming up of
the water 1770 wild-bees were collected in the course of the 52 recordings, while following the damm
ing up of the water 1946 individuals were collected during 50 recordings.

The species similarity of the population of wild-bees was appreciated by means of the Jaccard
similarity index:

¢
at+b—c

where a=number of every species occurring before damming up the water

b=number of every species found after the damming up of the water

c=number of common species occurring before and after the damming up of the water
The quantitative development of the population of wild-bees was estimated with the Renkonnen
index. HunTA (1979) studied 16 such formulae. The formulae

PS = tzx min (py;; Pa)

belongs to the similarity indices the best expressing the succession changes, where PS stands for the
degree of similarity, p,, is the % of the ith species prior to damming up the water and p,; is the %
of the ith species following the damming up of the water.

Based on the Shannon— Weaver function, the species diversity of the flower-visiting wildbee-
population (May, 1973) as well as the structural degree of the populations were also appreciated.-
The evenness (J), therefore, can be calculated from the quotient of the logarithm of two of the com-
ponents; the species abundance as well as the diversity (H) and the species number (S) (PiELou 1969)

The Shannon—Weaver function is

gy i P
— —in—
i=1 N N

where n is the occurrence ( =individual number) of the ith species; N is the occurrence ( =individual
number) of the total number of species

n; . : ) N .
pPi= N is the probability of finding (selection), or a simple form is

H= fPi Inp,
i=1

110



The evenness was appreciated with the following formula:

il
" InS

where S stands for the number of species,
H for the diversity value.

The maximal diversity (PrELou 1969) is g,lven by the logarithm of the species number.

The diversity, maximal diversity and evenness were appreciated from the data of 1976, 1977,
1979 and 1980 with the help of computer, using different programmes.

The development of the Apoidea community on the effect of damming up the water was appre-
ciated according to flight dynamic distribution and climatic tolerance. According to flight period
the wild-bee species can be classed among 4 main groups (BENEDEK 1968), being one generation old
species with short and medium flying period, two generations old species with long flying period
and continuously reproducing species with long flying period.

? Based on the works of Prrriont and SceMIDT (1942) and MoczARr (1948) the wild-bee species
can be classed among five groups according to climatic tolerance. These groups are: stenoecic eremo-
philous, euryoecic eremophilous, hypereuryoecic intermediary, euryoecic hylophilous and stenoecic-
hylophilous. In the course of th appreciation, definitions on many wild-bee species were adopted
from the works of afore-mentioned authors, while a number of species were reconsidered or classified
according to climatic tolerance. This was done on the basis of author’s own eXperiences pertaining
to one and a half decades, according to his recordings on the character of habitat and climate.

Results and Discussion

1. Effect of damming up the water on the composition and
quantitative relations of the population of wild-bees

The number of species appreciated along the middle-Tisza reach at the study
areas of the Kiskore storage-tank in 1976—77 prior to, and in 1979—80 following the
damming up of the water was as follows:

Tiszavalk 37 species (n= 3)
Poroszld 106 species (n=17)
Sarud 75 species (n=16)
Tiszandna 44 species (n=14)
Kiskore 100 species (n=16)
Tiszafiired-

Tiszadrvény 112 species (n=12)
Tiszaderzs 46 species n=7)
Abadszaldk 109 species (n=16)
Tiszaszol0s 78 species (n=10)

On one occasion prior to damming up the water, recording was performed at Tisza-
csege, too, however, the obtained data were not appreciated in lack of studies at this
site after the damming up of the water.

a) Appreciation of the population of wild-bees according to
species composition

Following the damming up of the water, the composition of the wild-bee
population changed at the dam and flood-plain at the region of the Kisk&re storage-
tank along the middle-Tisza reach. The Apoidea disappeared from the flood-plain
due to the water coverage. Based on the Jaccard similarity index, the species com-
position of the wild-bee population at the study sites concentrated on was appreciated :
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I values:

Poroszl6 0,336 Dy =9 Ny, =8

Kiskore 0,300 O =9 Tya =T

Sarud 0,395 Ng.=38 Ny =

Abdadszalok 0,336 Ng. =8 Ng, =8

Tiszafiired-

Tiszadrvény 0,257 Ng.=35 ngig==T
Annotation: Ng4...=number of recordings prior to damming up the warter

N,...=number of recordings following the damming up of the water

The numbers of recordings at the listed sites were similar values both prior to
and after the damming up of the water. The moderate similarity values based on the
index values were resulted by the constant occurrence of the Andrena, Halictus,
Lasioglossum, Chalicodoma, Eucera, Bombus, Megabombus and Pyrobombus species.

b) Quantitative appreciation of the wild-bee population according
to species

Using the Renkonnen index, the similarity value was found to be 57.72% before
and after the damming up of the water. The similarity was moderate regarding the
quantitative appreciation of the wild-bee population according to species. This datum
proves that in respect to the quantitative appreciation according to species, the popu-
lation of wild-bees did not undergo any essential changes after the disappearance of
the flood-plain. The species of the Hylaeus, Hoplitis, Heriades, Chelostoma, Pseudo-
anthidium, Coelioxys, Epeolus, Triepeolus, Nomada genera either disappeared after
the damming up of the water, or their ratio within the population decreased. This
can firstly be explained by the disappearance of their biotope, the flood-plain and
their foster-plants. On the contrary, the number as well as quantitative ratio within
wild-bee population of the economically significant wild-bee species showed an
increase following the damming up of the water. On the effect of damming up the
water an increase was manifest in the ratio within population of the important pollinat-
ing wild-bees, such as certain Andrena, Halictus, Lasioglossum, Megabombus and
Pyrobombus species. After the damming up of the water there was a slight change
in the climatic relations at the environs of the Kiskdre storage-tank. Owing to the
high specific heat value of the storage-tank’s water mass the climate became more
balanced. A more even water balance became characteristic to the soil of the dams
following the damming up of the water. As a consequence, better drought-resistance
was manifest for the re-sown papilionaceae at the dam section of the storage-tank
and as the result of the insolation, the seared vegetation became less at the dam
sections of Eastern, South-eastern exposure. The more favourable climatic conditions.
resulted more even meadow and weed communities, upon the effect of which the
pollinating wild-bee species became more abundant. The vegetation period of the
Trifolium and Medicago species became longer along the storage-tank as the con-
sequence of damming up the water, on account of which it became possible to reap
the papilionaceae on 3—4 occasions yearly. The appropriate moisture content of the
soil quickened the formation of nectar in the foster-plants of the wild-bee populations.

Thediversity (H), maximal diversity (H,,,,) and evenness (J) values were as follows
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3.9840 HM=4.87520 J=0.817
1977 S= 85 3.8940 HM=4.44265 J=0.876
1976—1977 S=161 H=4.1630 HM=5.08140 J=0.819
1978 - S=.95 H=3.7490 HM=4.55388  J=0.823
1980 S=118 H=4.0210 HM=4.77068  J=0.843
1979—1980 S=153 H=4.1030 HM=5.03044 J=0.816

Analysing the diversity values in the course of the study years, as well as before
and after damming up the water, it could be concluded that notable deviation was
only manifest in the first year following the damming up of the water. In 1980, two
years after damming up the water, the diversity value approximated the earlier find-
ings. Besides such high species number, the diversity value can be judged as being
acceptable. The diversity value prior to the damming up of the water was only
0.06 higher than after the damming up of the water. This fact can be appreciated in
such a way that the species diversity and quantitative relations of the wild-bee popu-
lation changed only slightly upon the effect of damming up the water.

The value of evenness only showed a minimal decrease (0.003) on the effect
of damming up the water. Analysing the evenness values, it could be concluded that
the population of wild-bees could be judged as being homogeneous during the study
years, as well as before and after the damming up of the water.

The quantitative data according to species of the flowervisiting wild-bee popula-
tion was appreciated upon the effect of damming up the water, according to flight
dynamics and climatic tolerance (Tables 1., 2).

1976  S=131 H
H

Table 1. Results of the flight-dynamic appreciation

Prior to the damming After the damming
Swarming groups up of the water up of the water
ind. % ind. %

Species with short flying period 220 12.43 153 7.86

Species with medium flying period 590 33.33 383 19.68
Continuously reproducing species

with long flying period 306 17.29 559 28.73

Bivoltine species with long flying period 622 35.14 838 43.06

Unappreciated species 32 1.81 13 0.67

TOTAL 1770 100.00 1946 100.00

Table 2. Appreciation according to climatic tolerance

Prior to the damming After the damming
Groups according to climatic tolerance up of the water up of the water
ind. % ind. %
Stenoecic eremophilous 233 13.16 226 11.61
Euryoecic eremophilous 827 46.72 866 44.50
Hypereuryoecic intermediary 568 32.09 700 35.98
Euryoecic hylophilous 115 6.50 151 1.76
Stenoecic hylophilous 1 0.06 — —
Unappreciated species 26 1.47 3 0.15
TOTAL 1770 100.00 1946 100.00
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A lower ratio within population was manifest for the wild-bee species whit
short flying period (Table 1). One part of the species with short flying period belong-
ing to the Melitta, Megachile, Hoplitis, Osmia, Heriades, Chelostoma, Anthidiellum,
Anthidium, Pseudoanthidium, Coelioxys, Stelis, Epeolus, Triepeolus, Pasites, Ammo-
bates genera disappeared from the population, or their quantitative ratio became
lower on the effect of damming up the water. It also became apparent from the
data that there was a marked decrease in the individual number of the species with
medium flying period. At the flood-plains, a fifty percent decrease was evidenced in
the ratio of the Chalicodoma ericetorum population, which species collects pollen
and nectar on the flower of the Lathyrus tuberosus, and is characteristic to the Chali-
codomae in its nest-building activities (GRozDANIC—MucaLIcA 1968). The number
of the species belonging to the Anthidium, Tetralonia genera became fewer on the
effect of the damming up of the water. In case of the group of species with medium
flying period, the ratio of the Tetralonia ruficornis, T. salicariae species decreased
markedly. This can mainly be explained by the repression of the coverage of their
foster-plants, the Lythrum salicaria and L. virgatum, owing to the daming up of
the water. These species have no economical significance in the pollination of the
agrocultures in our country. The quantitative development of the Eucera species
was found to differ. There was a considerable decrease in the ratio of the Eucera
tigrifacies and E. tuberculata, while an increase was manifest in the ratio of the
Eucera clypeata, E. interrupta and E. longicornis having significance in the pollination
of the Medicago sativa, Trifolium pratense and Vicia species. The nectar and pollen
production — as energy source — of the flood-plain, flowering meadows and weeds,
— fallen short after the inunadtion and unfavourable hydrological relations,— became
compensated to a certain extent by the pollen- and nectar supplies of the species of
the Papilionaceae, Labiatae and Cruciferae plant families found at the dam sides.
The quantitative ratio of the wild-bee species with short and medium flying period
showed a decrease after the damming up of the water, owing to the worsening of
their essential conditions.

The continuously reproducing species with long flying period, with the exception
of the Hylaeus, were taxa of great flight radius and energy turnover. It was firstly the
individual number of the economically valuable bumble-bees that was found to
increase.

There was an increase in the number of bivoltine species with long flying period,
as the Andrena, Halictus, Lasioglossum. In case of the latter two groups the abundance
following the damming up of the water was entirely unambiguous, developing as the
result of continuous feeding, and good nesting possibilities for offspring care, provi-
ded by the dams. In the course of his studies, author often dug out the nests of
Andrena, Halictus, Lasioglossum, Bombus and Megabombus species from the soil of
the fill slopes.

The high specific heat of the water mass has compensating effect on the mesocli-
matic relations. The quantitative ratio of the species showing extreme climatic tole-
rance was found to decrease. The same was experienced in case of the groups fond
of heat. The ratio of the species of indifferent spread and greatly fond of humidity
showed a slight increase after the damming up of the water (Table 2).

2. Effect of reaping on the development of the wild-bee populations

Reaping means partial intervention in the primary production of the plant
communities of the dam-system and the flood-plain regions of higher relief. Under
relatively settled weather conditions, the natural grassland communities can be
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reaped on 2—3 occasions; the cenosis re-sown with Papilionaceae 3—4 times annually.
After 1—2 weeks, the temporal regularity of reapings ensures the variedness of the
weeds and flowery meadows combined with Gramineae. The wide spectrum of
foster-plants is beneficial to the species richness of the flower-visiting wild-bee
population as well as to the great density of certain species.

The lack of the first, or later reapings resulted the narrowing down of the species
composition of the flowery meadows and weeds at the fill slope. The coverage of the
virulent weeds, like the Carduus acanthoides, C. nutans, later the Pastinaca sativa and
the Erigeron canadensis became greater. By means of their continuous coverage, these
plants exterminate the fosterplants for the wild-bee species at the fill slope. They
provide food for many Halictus, Lasioglossum, Bombus, Megabombus and Pyrobom-
bus species mainly at the time of the peak blooming of the Carduus, as the consequen-
ce of their attracting effect. After their withering they dry up and the bee pasture-
land character of the fill slope completely ceases. Accordingly, the Apoidea popula-
tions disappear in lack of food. Author experienced that there was no reaping at the
region of Tiszaderzs at a section of 500—600 meters. By the second half of July, a
continuous Carduus coverage developed at the water- and saved side of the fill slope.
At the time of peak blooming there was an abundance of Papilionaceae-pollinating
wild-bees, like the Halictus simplex, H. maculatus, Lasioglossum malachurum, Bombus
terrestris and Pyrobombus lapidarius species.

At Tiszaderzs the populations of wild-bees collected during the studies on July
9 and August 10, 1976 were compared. The species similarity was appreciated with
the Jaccard index, the quantitative ratios of the population’s species composition
with the Renkonnen index:

1,=0.12 PS=18.19

The lack of even the first, possibly the second reaping resulted slight similarity in
species composition (I). As the consequence of no reapings, such economically sig-
nificant wild-bee species as the Andrena labialis and the Megachile centuncularis
were not active in the grassland communities of the fill slopes. The quantitative simi-
larity of the wild-bee population was also found to be slight (PS=18.19). In spite
of no reapings, the Andrena favipes, Halictus simplex, Pyrobombus lapidarius and
certain Osmia species were constant elements of the population even regarding the
low similarity value.

The lack of reapings exerted negative influence on the composition and density
of the wild-bee population in the grassland communities of the fill slope. At the time of
peak blooming the virulent weeds distracted one part of the economically significant
wild-bee species from the Papilionaceae cultures of the back areas.

3. The re-sowing with Papilionaceae of the grassland communities
at the dam sides and their effect on the composition of the
wild-bee population
For increasing the protein content of the hay, the grassland communities at se-
veral sections of the fill slope along the Kiskore storage-tank were re-sown with
Papilionaceae. These were the Medicago sativa, Trifolium pratense, T. repens, and
at places the Lotus croniculatus and Vicia species at sections of 200—300 meters.
The species composition of the wild-bees and their quantitative similarity were
appreciated at the fill slope re-sown with the Medicago sativa and Trifolium pratense
Papilionaceae, at the same sites, between the recording timepoints, in the course of
the succession.
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At Sarud the fill slope was re-sown with Medicago sativa Papilionaceae at a
1.5 km long section. The recordings were made prior to the reapings (June 10, July 9,
August 22, 1980). The development of the similarity values for the composition and
quantity of the wild-bee population between the study timepoints was as follows:

I. Comparison II. Comparison III. Comparison

June 10—July 9 July 9—July 22 August 22—September 22
1,=0.071 I,=0.150 1,=0.226

PS=9.45 PS=32.770 PS=46.610

It is apparent from the data series that the composition and quantitative similarity
of the wild-bee population increased during the flying period. The Halictus simplex
and the Megabombus sylvarum distinctus were constant-dominant elements at the
Medicago sativa flower-level during the vegetation period, prior to the reapings.

The Hylaeus annularis, Halictus maculatus, Pyrobombus lapidarius, Bombus
terrestris were busy as additional species at the studied area, in varying numbers.
By the middle of Summer, however, the Halictus simplex, Pyrobombus lapidariusi
Megabombus sylvarum distinctus wild-bee species became the most significant
flower-visitors of the fill slope.

In the region of Abadszaldk, a 1.5 km long section of the dam was almost
continuously re-sown with the Trifolium pratense Papilionaceae plant. The recording
time-points before the reapings were May 26, July 8, Auguszt 9, September 26,
1976.

The similarity values for the species composition and quantity between the study
time-points developed as follows:

I. Comparison I1. Comparison IT1. Comparison

May 26—July 8 July 8—August 9 August 9—September 26
1,=0.093 1,=0.140 1,=0.074

PS=22.22 PS=32.69 PS=10.87

In this case the recordings were performed before the damming up of the water.
The population of wild-bees of the Trifolium pratense was the richest in species
before the II. reaping. Following the III. reaping the values of similarity (I,, PS)
showed a decrease as the result of aridity and insolation.

In the course of the recordings performed in 1976, the quantitative similarity
(PS) for the species composition pertaining to July 8 and August 9 can be regarded
as an average with the value of 32.69. Every other similarity value was low, referring
to the fact that the additional species showed considerable changes on the flower
of the re-sown Trifolium pratense every 30—40 days.

The Andrena flavipes, A. ovatula species proved to be constant-dominant flower-
visitors at the fill slope prior to the reapings, in the grassland communities and on
the Trifolium pratense Papilionaceae plant. The Melitta leporina, Andrena labialis,
Halictus maculatus, H. subauratus, Anthidium oblongatum and the Bombus terrestris
species were significant flower-visitors both in the grassland communities and on the
re-sown Papilionaceae at the time of peak blooming.

The re-sowing of the Papilionaceae is beneficial to the enrichment of the econo-
mically valuable wild-bee populations. The grassland communities of the dam side
with the Papilionaceae re-sown in sections provide continuous supplies of pollen
and nectar. The unperturbed soil of the dam side ensures undisturbed offspring care
for the species of the Eucera and Tetralonia genera. The flowering meadows and the
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weeds at the fill slope and flood-plain, as well as the blooming agrocultures of the
back areas provide the possibility of competition for the wildbees. Even in our
country autogamy is hindered because of the flower structure of several meadows,
weeds and agricultural plants (KNUTH 1899, TRoLL 1967, FrREE 1970). Accordingly,
the role of wild-bees in the entomogamic pollination of the plants is indispensable.
This is especially important in case of the wild-bee populations swarming from
the flood-plain and fill slope — as bee pasture-land — to the agrocultures of the back
areas.
* % #

1. On the effect of damming up the water, changes were manifest in the composition
of the population of wild-bees along the middle-Tisza reach, at the region of the
Kiskdre storage-tank at the dam and the flood-plain.

a) The similarity of the species according to locality was found to be moderate
based on the index values.

b) The similarity of the wild-bee population also showed an average regarding
quantitative appreciation according to species.

Slight changes were manifest in the species diversity and quantitative relations of

the wild-bee population upon the effect of damming up the water.

There was a decrease in the ratio within population of the wild-bee species with

short and medium flying period.

2. The discontinuance of reapings has negative influence on the composition and
density of the population of wild-bees in the grassland communities of the fill
slope. At the time of peak blooming the virulent weeds distract one part of the
economically important wild-bee species from the Papilionaceae cultures of the
back areas. After their withering the dam side no longer has bee pasture-land
character, since as the consequence of their great coverage till mid-Summer, the
flowery meadow and other nectar- and pollen-producing weeds die out.

3. The re-sowing of the dam sides with Papilionaceae is beneficial to the enrichment
in the economically valuable Andrena, Halictus, Lasioglossum, Eucera, Bombus,
Megabombus, Pywobombus species.
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A vadméh kozosségek osszetételének alakuldsa antropogén hatdsokra
a Kiskdrei tarozo térségének biotopjaiban

TaNAcs L.
J. A. Tudominyegyetem Allattani Tanszék, Szeged

Kivonat

A Kiskorei tarozo térségében a védotoltésen és a hullamiéren a vadméh kozosség Osszeréiele
duzzasztas hatasira megvaltozott. A fajok leléhelyenkénti hasonlosaga, az index értékek alapjan
kozepes volt. A vadméh kozidsség hasonlosiga faj szerinti mennyiségi értékelésben kodzepes.

A vadméh kozosség duzzasztas hatisara torténd faji sokrétiisége és mennyiségi viszonyai kis-
meértékben valtoztak. A rovid és kozepes rajzasideji vadmeéh fajoknak a kozosségen beliili aranya
mérséklodott.

A kaszalasok elmaradasa negativan befolyasolja a toltésrézsi gyeptarsulasaiban a vadméh
kiozosség Osszetételét és sirtiségét. A virulens gyomnivények cstcsviragzas idején elvonjak a mo-
gottes teriiletek pillangds kultirairdl a gazdasagilag jelentés vadméh fajok egy részét.

A toltésoldalak pillangésokkal valo feliilvetése eldsegiti a gazdasagilag értékes Andrena,
Halictus, Lasioglossum, Eucera, Bombus, Megabombus, Pyrobombus fajok feldisulasat.

Promene sastava zajednica divljih p€ela pod uticajem antropogenih
faktora u biotopima akumulacije Kiskore

TanAcs L.
Katedra za zoologiju Univerziteta J. A., Szeged

Abstrakt

Na podruéju akumulacije Kiskore doslo je do promene sastava zajednica divljih péela, kako
na odbrandbenim nasipima, tako i u plavnoj zoni. Sli¢nost vrsta divljih péela po staniStima na osnovu
indeksa vrednovanja, kao i kvantitativni sastav njihovih zajednica je osrednji.

Pod uticajem akumulacije u neznatnoj meri je promenjen kvantitativni i kvalitativni sastav
zajednica. Unutar zajednica odnosi vrsta sa kratkim i osrednjim rojenjem su postali ujednaceniji.

Tzostanak koSenja na padinama nasipa ima negativan efekat na sastav i gustinu populacija
divljih péela u travnatoj fitocenozi dolme. U periodu cvetanja virulentne korovske biljke, sa kultura
leptirnjaca okolnih podrugja, privlace deo privredno znacajnih vrsta divljih péela. Zasejavanje padina
nasipa leptirnjatama doprinosi razvoju populacija privredno znacajnih vrsta, kao sto su: Andrena,
Halictus, Lasioglossum, Eucera, Bombus, Megabombus, Pyrobombus.
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H3menenne cocTaBa cooGIIECTB JHKHX MYeJT N0 BIHAHHEM
edTe/ILHOCTH Ye/IOBeKa B OHOTONaX Ha TeppUTOpHH
Kymkepeiicko Bogoxpammimma

JI. Tanau

Kadenpa 3oonornm Yrmeepcrrera nMeHE Attyner Moweda Cerem. Berrpus

Pesrome

Ha repputopuu Kamkepelickoro BogoXpaHnIHing, CO3IaHHOTO B GacCeiiHe CPeNHero TeYeHns
Tucel, Ha 3aUMTHOMH MamGe W Ha 3aTOMN — JIEHHOH TTOWIAN H3MEHHNCSA COCTAB COOBMIECTRA THKAX
TYEN N0 BIHAHWEM TOJHATHA YPOBHA BOAbL. CXOJICTBO BHIOB MO MECTY OOHADYKEHUS, HCXOI W3
3HAYEHMii HHIEKCA, OLEHHBAIIOCh cpenHuM. CXOUCTBO cOOBLIECTBRA 110 BHIAM, HCXOJIS W3 KOTHYECT-
BEHHOTO aHani3a, GBo cpefnee. B CRA3H ¢ MONHITHEM YPOBHS BOJIL! YCIIOBHS BHAOBOTO Pa3HO0G-
Pasusl M KONHYECTBEHHEIE XapakKTepPHCTHKH W3MCHWIACh HE3HAYHTENbHO. CHH3MICH yIeNbHbI Bec
B cOOOLIECTRE BHIOB AHKHX MYEN, HMEIOLIAX CPEIHHE M KOPOTKME CPOKH POCHMS.

OTeyTeTBHE CEHOKOCA OTPHIATENBHO BIHAET HA COCTAB M YMCNEHHOCTH IHOMYISUMil B CO06-
MIECTBAX TPABAHOTO MOKPOBa AamOd. B nepmon KyNEMHHALNHE LBETEHHS COPHAKH OTBICKAIOT YACTh
BHIOB IHKHMX mien 0T Go6oBbIX KynbTyp Ha Ommkaiiumix yuactkax. IToces Tpae Papilionaceae
Ha CKITOHAX 1amO crnocobCTBYeT PACTpOCTPAHEHHIO MONE3HBIX AT HAPOIHOLO XO3SHCTBA BHIOB
Andrena, Halictus, Lasioglossum, Eucera, Bombus, Megabombus, Pyrobombus
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THE SYRPHID FAUNA (Diptera) OF THE TISA BASIN IN YUGOSLAVIA

SMILIKA SimMIé, A. Vuné
Institute of Biology, University of Novi Sad, Novi Sad Yugoslavia

(Received November 30, 1986)

Abstract

The investigations into the syrphid fauna were conducted along by the Tisa river, in 1984
and 1985. The number of 91 species was collected, out of which 12 represent new records from the
Province of Vojvodina and the 2 species ( Posthosyrphus latilunulatus (CoLL.) and Platycheirus angus-
tatus ZETT. ) are new for Yugoslavia. The fauna composition is discussed on the basis of plant com-
munities developed in the Tisa Basin, according to the distribution type, and according to the mode
of larval development.

Introduction

Syrphids represent a very large and a diverse group of dipterous insects. Diver-
sity is shown in the appearance of adults and in biology and ecology of these species.
Adults feed on pollen and nectar and due to their abundance represent, from early
spring to late autumn, an important group of pollinators of various plant species.
In relation to the larval development, numerous are the aphidophagous species being
important in the biological control of aphids, species with the saprophagous larvae
playing a significant role in matter cycling, phytophagous and coprophagous species,
and finally a group of species with unknown process of development.

In Yugoslavia, the syrphids represent a relatively well investigated group of in-
sects (380 species). It should be emphasized however, that such a great number of
species recorded is the result of the investigations performed in the regions charac-
terized by a great diversity of the ecosystems present. Consequently, the fauna of
syrphids is also rich and diverse. With regard to the Province of Vojvodina for
instance, the regions of the Fruska Gora Hill (GLuMAC 1959) and the Vr$a¢ke Moun-
tains (SiMIC, VUIIC 1984) have been investigated systematically. The syrphid group
of this particular area surrounding the Tisa river in Yugoslavia has not been the
subject of investigations until now. Our investigations were performed within
the joint project of Hungary and Yugoslavia entitled, ““The Investigations Into the
Tisa River” and the preliminary results on the syrphids from the Tisa Basin are
presented.

The insects were collected from early spring till late autumn of 1984 and 1985.
The number of 25 localities in a narrow belt surrounding the Tisa river (from the
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Hungarian border to the mouth of the river) (Fig.1) was included in the investigations.
The samples were collected by using the entomological net and deposited in the collec-
tion of the Institute of Biology in Novi Sad.

LOCALI TIES:

1 KRSTUR

2 KANNZA

2 NOVI KNEZEVAC
4 CoOKA

5 SENTA

6 CSTOJICEVD

7 PADEJ

B ADA
5 MOL

10. BACKD PETROVO SELO
1. nove BECEY

12 BEEEJ

__\“_ﬂ_____#_,__\
\ e
\ g NOVI SAD

D 1av e

=

— 1B ZRENJANIN

19 ZaBaL)

22 CARSKA BARA

23 VILOVO
24 PERLEZ
25 TITEL |

Fig. 1. Syrphidae collecting stations in the Tisa-valley

Results and Discussion

In the region under consideration the number of 91 species (Tab. 1) was found,
out of which the 12 were recorded for the first time for the Province of Vojvodina:

2 & ¢
Cheilosia melanura BECKER

Eumerus strigatus (FALLEN)
Ferdinandea nigrifrons EGGER
Lathyrophthalmus quinquelineatus FABRICIUS
Merodon distincta PALMA

Pipiza fasciata MEIGEN

Pipiza festiva MEIGEN

Platycheirus clypeatus (MEIGEN)
Platycheirus fulviventris (MACQUART)
Platycheirus peltatus (MEIGEN)
Triglyphus primus LOEW

Xylota tarda MEIGEN

The 2 species are new for Yugoslavia:
Posthosyrphus Ilatilunulatus (COLLIN)
Platycheirus angustatus ZETTERSTEDT
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By comparing our results with the data presented by T6TH (1979) on the Hun-
garian portion of the Tisa Basin (Tab. 1) the two groups of species are distinguished:

1 A common group of species (70 species) recorded from the Tisa Basin in Hun-
gary and Yugoslavia.

11 A differential group of species (29 species from Hungary and 21 from Yu-
goslavia).

Today, a broader region surrounding the Tisa river in Yugoslavia is a cultivated
steppe and flood control is established. As a consequence, the autochthonous plant
communities declined. Since the syrphids live in a close conjunction with the plant
canopy, during their life span, plant communities have a great influence upon the
presence and distribution of these species. Therefore, our results are discussed on such
a basis.

1. Within the natural communities the most numerous are the alliances of
white willow forests of the association Salicetum albae-amygdalinae SLAVNIC, 1952
(SLAVNIC 1952). When compared with other habitats investigated, the largest number
of species (74, i.e. 81% of total species found) is concentrated in these communities.
Predominant are the species of the forest habitats on wetlands. These are the species
of the genera Pipiza, Pipizella, Cheilosia, Platycheirus, Scaeva, Syrphus, and Postho-
syrphus, as well as a great number of species of the subfamily Eristalinae. The 2 spe-
cies that are new for Yugoslavia and the 8 out of 12 being new for the Province of Voj-
vodina are found only in these habitats.

2. At certain localities, characterized by somewhat higher humidity, the frag-
ments of the community Scirpeto-Phragmitetum KocH, 1926 (So6 1964—068) are
found. These are, in fact, reed communities with the unfavourable living conditions
for most syrphids. Only 25 species (27 % of total species found) was collected. A cha-
racteristic is the presence of the species demanding wetlands. These are the species
of the genera Liogaster and Chrisogaster with their larvae developing in tissues of the
aquatic plants, as well as the species of the genera Parhelophilus, Eristalis, Eurinomyia,
and Myiatropa with the larvae belonging to the aquatic, saprophagous group.

3. Qutside the embankments, on the Chernozem Soil on loess plateaus, the com-
munities of the alliance Festucion rupicolae S06 1940 (So6 1964—68) are found.
The number of 30 species (33% of total found) was collected at these localities. The
poverty of the number of species is evident also in this region although the finding of
the samples of the genera Merodon and Eumerus, representing a characteristic of this
community type, is worth mentioning. Their presence is conditioned by the presence
of the bulbous plants that are required in the process of development of larvae of
species of the genera mentioned.

4. In the halophylous communities of the alliance Beckmanion erucaeformis Soo
1933 (S00 1964—68) in more wet habitats, the number of 23 species (25% of total
number) was recorded. Although the number of the collected species is limited, a group
of characteristic species is distinguished such as Pelecocera latifrons, Heringia heringi,
and Chrysogaster viduata, as well as the species having their larvae among the aquatic
saprophagous.

5. In the pasture communities of wet habitats of the alliance Agropiro-Rumicion
crispi NOEDHAGEN 1940 (So6 1964—68) the number of 24 species (27 %) was collected.
Besides the widespread species, important are the findings of the species Triglyphus
primus and Lathyrophthalmus quinquelineatus that are found only in this community
type and represent the new species for the Province of Vojvodina.

6. Finally, in planted, Euramerican poplar forests, the syrphid fauna is the
poorest both qualitatively and quantitatively. Only 19 species was collected (21% of
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total number). All of them are characterized by wide distribution. (Holarctic, Palearc-

tic). :
By analysing the percentages of species found in the region under consideration,

according to the distribution type (Fig. 2), the presence of species from 6 zoogeogra-

°-:D I
L0 INVESTIGATED AREA
1 YUGOSLAVIA /TOTAL/
30 -
%
7
0}~
10—
: % -. . , \ 7z
SE CE NE E SA

Fig. 2. Groups of species according to the type of distribution

phic regions is established. Predominant are the species widespread in Europe. A com-
parison of these species with those recorded for Yugoslavia brings to view the apparent
absence of North European species. Also, the percentage of species widespread in
Mediterranean and South Europe is reduced to more than a half. On the other hand,
in the fauna of the region considered, the species characterized by the widest distribu-
tion are presented in a considerably higher percentages. This fact points to a relatively
unfavourable conditions for the development of a rich and diverse syrphid fauna.

By comparing the results obtained on the percentages of species occurring in the
region investigated, according to the type of larval development (Fig. 3), the follow-
ing conclusions are drawn:

— the percentages of zoophagous, terrestrial saprophagous, coprophagous, and
the species with unknown process of larval development are almost equal;

— the percentage of species having the phytophagous larvae (the genera Cheilosia,
Merodon, and Eumerus) is half of that observed for the species reported for Yugosla-
via;

— opposite is the situation with the species having the aquatic, saprophagous
larvae, i.e. the species predominating in the region investigated.

Conclusions

Of the total of 91 species found, the 2 are new for Yugoslavia and the 12 are
recorded for the first time from the Province of Vojvodina.

A relative poverty of the syrphid fauna in the Tisa Basin in Yugoslavia, as
compared with other regions investigated within this country, is due to the uniformity
of habitats, as well as to a remarkable anthropogenic influence.

The highest percentage of species (81%) is recorded in the natural communities
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Fig. 3. Groups of species according to the type of larval development

of the alliance of white willow forests of the association Salicetum albae-amygdalinae
SLAVNIC.

With regard to the distribution, the highest percentages within the fauna of the
Tisa Basin in Yugoslavia are recorded for the syrphid species widespread in Europe.

By analysing the species present on the basis of the type of larval development,
an evidently low percentage of phytophagous species due to the absence of adequate
habitats is observed. On the contrary, an extremely large number of species having the
aquatic, saprophagous larvae is recorded.
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List of species
s " ;
differential species b Pl S

1. Pipiza fasciata MEIG. 7. Heringia heringi ZETT.

2. Pipiza festiva MEIG. 8. Liogaster metalina FABR.*
3. Pipizella maculipennis (MEIG.) 9. Chrysogaster viduata L.*
4. Pipizella varipes (MFIG.)* 10. Triglyphus primus LoEw
5. Pipizella virens (F1z.) 11. Cheilosia flavipes PANz.*
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12
13,
14.
15.
16.
17
18.
19.
20.
21
22,
23.
24.
25.
26.
27.
28.
. Platycheirus angustatus ZETT.
20.
31.
32.
33.
34.
35.
36.
7.
38.
39.
. Posthosyrphus luniger (MEIG.)
54
42.
43.
44.
45.
46.
47.
48.
#9.
50.
51.

Cheilosia imperfecta BEck.™*
Cheilosia intonsa Loew *
Cheilosia melanura BECK. *
Cheilosia ruralis (MEIG.)*
Cheilosia scutellara (FALL.) "
Cheilosia soror (ZETT.)*
Neoascia dispar (MEIG.)
Neoascia podagrica (FABR.)
Paragus bicolor FABR.
Paragus haemorrhous MrEIG.
Paragus tibialis FALL.*
Baccha elongata (FABR.)
Pelecocera latifrons LoEw
Melanostoma mellinum (L.)
Melanostoma scalare (FABR.)
Xanthandrus compius (HARR.)
Platycheirus albimanus (FAER.)

Platycheirus clypeatus (MEIG.)
Platycheirus fulviveniris (MAcQ.)
Platycheirus peltatus (MEIG.)
Xanthogramma citrofasciatum DEG.
Xanthogramma ornatum (MEIG.)
Scaeva lapponica (ZETT.)™*

Scaeva pyrastri (L.)

Scaeva selenitica (MEIG.)
Posthosyrphus latifasciatus (Me1G.)*
Posthosyrphus latilunulatus (CoLL.)™*

Metasyrphus corollae (FABR.)
Syrphus ribesii L.

Syrphus vitripennis MEIG.
Dasysyrphus albostriatus (FALL.)
Episyrphus auricollis (MEIG.)
Episyrphus balteatus (DEG.)
Episyrphus cinctellus (ZETT.)*
Sphaerophoria menthastri (L.)
Sphaerophoria rueppellii (WIED.)
Sphaerophoria scripta (L.)
Chrysotoxum bicincium (L.)

52.
a3,
54.
55z
56.
57,
58.
59.
60.
61.
.62,
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
4.
7
76.
77.
78.
79.
R0.
81.
82.
83.
84.
85.
86.
87.
88.
89.
. Xylota segnis (L.)
Sl.

Chrysatoxum cautum (HARR.)
Chrysotoxum festivum (L.)
Chrysotoxum vernale LOEwW
Microdon devius (L.)

Microdon mutabilis (L.)
Volucella bombylans 1.
Volucella inanis (L.)

Volucella pellucens (L.)
Volucella zonaria (PoDA)
Eristailnus sepulchralis (L.)
Lathyrophthalmus aeneus (Scop.)
Lathyrophthalmus quinguelineatus FABR. *
Eristalis arbustorum (L.)
Eristalis nemorum (L.)

Eristalis pertinax (Scop).
Eristalis pratorum MEIG.
Eristalis tenax (L.)

Myiatropa florea L.

Helophilus pendulus (L.)
Helophilus trivittatus FABR.
Mesembrius peregrinus LOEW
Parhelophilus frutetorum (FABR.)
Parhelophilus versicolor (FABR.)
Eurinomyia lineata (FABR.)
Eurinomyia lunulata (MEIG.)
Cerioides conopoides L.
Merodon clavipes FABR.*
Merodon distincta PALMA™
Merodon spinipes (FABR.)
Eumerus strigatus (FABR.)
Eumerus tricolor MEIG.
Eumerus tuberculatus RoND.
Ferdinandea cuprea (Scop.)
Ferdinandea nigrifrons EGG.™
Ferdinandea ruficornis FABR.™
Tropidia scita HARR.

Syritia pipiens (L.)

Xylota nemorum FABR.

Xylota rarda MEIG.

Zengdlegyek (Syrphidae, Diptera) a Tisza jugoszldv szakaszin

Simi¢ SMILIKA és Vuné, A.

Biologiai intézet, Ujvidék

Kivonat

A kutatdsok soran eldkeriilt 91 zeng6légy faj koziil Vajdasagra 12, Jugoszlavidra nézve pedig
kettd bizonyult Uj fajnak. Az orszag mas tajegységeihez viszonyitva a jugoszlav Tiszaszakasz aranylag
szegényes zengdlégy faunaja az egyhangt él8hely és az erdteljes antropogén hatas kdvetkezménye.
A 81 %-os zengdlégy fajgazdasag a Salicetum albae-amygdalinae Slavni¢ erédtarsulasra jellemzo.
A zengdlégy fajok elterjedése tekintetében a Tisza mentén az Eurdpara jellemz6 fajok a leggyako-
ribbak.
A larvatipusok tekintetében, a megfeleld élettér hidnyaban kifejezetten kevés a ndvényevé fajok
jelenléte, a nagyszamu akvatikus szaprofig fajokkal szemben.
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Syrphidae (Diptera) potisja u Jugoslaviji

SIMIC SMILIKA, VUIIE, A.
Institut za biologiju, Novi Sad

Abstrakt

Od ukupno zabeleZene 91 vrste, dve vrste su nove za Jugoslaviju, a 12 za Vojvodinu.

Relativno siroma$tvo faune sirfida u potisju Jugoslvije u odnosu na ostala istraZivana podrudja
u na¥oj zemlji je posledica uniformnosti stanista i izraZenog antropogenog uticaja.

Najbogatije vrstama (81 %) su prirodne zajednice sastojine §ume bele vrbe asocijacije Salicerum
albae-amygdalinae SLAVNIC, 1952,

U pogledu rasprostranjenja najveceg udela u fauni potisja u Jugoslaviji imaju vrste sirfida
rasprostranjene u Evropi.

Analizirajudi prisutne vrste u odnosu na tip larvalnog razvica uoCava se izrazito mala zastuplje-
nost fitofagih vrsta kao rezultat nepostojanja adekvatnih stani¥ta i nasuprot tome, izuzetno veliki
broj vrsta ¢ije su larve akvatiéni saprofagi.

Cupdmr (Syrphidae, Diptera) B roroc1aBcknx Hu3oBbsX Tucb

Cvunbka llumuy u A. Byiinu
WMucrutyt 6uonorau, Hoseiii Can, FOrocnasus

Pesrome

M3 obrapyxennsix 91 Buaa cupdos paHee He PErHCTPHPOBAHEI HA TEPPHTOPHH Boesoanuer 12
BUNOB, B FOrocnasun — 2 Buna. OTHOCHTENEHO O€NHAs N0 CPABHEHMIO C OPYTHMM PaiioOHaMu cTpa-
Hbl ayHa cupdos obycnosnena onHooOpasHeM MecTa OOMTAHHA H YCHIIEHHBIM BO3OCHCTBHEM ye-
JIOBEKA.

Jlecnoe coobmectBo THna Salicetum albae- amygdalinae SLAVNIC xapakrepusosano 81 npo-
LEHTHLIM Pa3H00Opa3HEM NPH3HAKOB BHI0B cupdioE. B OTHOLIEHHH paciipocTpaHen s BUIOB cupdoB
B nojivMe THCBI Yalle BCErO BCTPEYAIOTCH BHALI, XapaKkTepHblie 1S Espomnsl.

C TOYKM 3pEHHS THIOB JTHYHHOK, B CBA3H C OTCYTCTBHEM GIaronpusTHOM Cpeibl, HATHYHE Tpa-
BOAIHEIX BHIOB HE3HAYHTEILHO IO CPABHEHHIO C MHOTOYHCICHHEIME BUIAMHE, OCHTAIOUINME B BOJE,
B HIE,

127



Tiscia (Szeged) Vol. XXII. pp. 129—141 (1987)

FROM THE LIFE OF TISZA-RESEARCH WORKING COMMITTEE,
WHICH HAS BECOME INTERNATIONAL

Tisza-Research Conference XVII (1986)
Compiled by
GY. BODROGKOZY

Department of Botany, Attila Jozsef University, Szeged, Hungary

I. Lecture on studies from the Tisza reach in the Soviet Union

KoMmeNDAR V. 1. and Fopor 1.:

Effect of the changing upper forest border on the
development of the floods

The present contribution is in connection with the complex studies performed at
the upper boundary of the river Tisza, thus it is rather timely. As the result of the many
years’ negative farming the natural upper forest border moved down by 50—200 m,
due to which the ecological balance became disturbed in the zone of the sub-Alps.
It is known that the Black and White Tisza begin in the high mountains. Accordingly,
it is clear why great attention should be paid to farming done on a scientific base.
The only way out of this situation is to restore the upper border of the forest.
For this purpose, in 1959 experimental plantations were raised at the Runa polonina
at the height of 1200—1450 m. With this contribution, we wish to throw light upon
the results obtained.

II. Reports on the Hungarian Tisza reach
VAGAs. 1.:

Hydrological questions concerning the catchment area
of the river Tisza

The intense Tisza-management of the past century at the lowland region of the
river brought about changes in the hydrological relations. The building of high dams
made higher water levels possible. By stopping the spread of the floods by means of
speeding up the flow of the waters, the level of the Summer shallow waters also became
lower.

Since there are no extremities in the water course over longer periods and rela-
tively dry or relatively humid periods are present for several years, occassionally
many tend to conclude on changes in climate or water course. A few years of either
dry or humid period may be enought for many to consider this state a permanent
change, and to extrapolate the doubtless effects exerted on the living world without
sufficient reason.
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The changes in water course caused by the managements, however, produced a
statistically uniform condition of the water course, which may include strong extremi-
ties of both directions. On the other hand, it is also incidental to this statistical cha-
racter that in case the statistical “runs” of either the dry or humid years are of long
duration and expressed, they may become the basis for misleading conclusions without
the consideration of the complete secular series of the study data.

The secular uniformity of the water course at the catchment area of the river
Tisza is thus against such assumptions which would generalize the irreversible changes
in the living world due to hydrological causes.

ANDO, M.:

Surface-structural relations of the area between
Alpar and Tdserdd

The flood-plain between Alpar and Téserd6 is a regional unit of complex
structure geomorphologically and genetically. During the preliminary studies concern-
ing the ““Alpdr storagetank”, it could well be reflected that the composition of the
surface-close sediments refers to sometimes Danube- and sometimes to Tisza-origin.

It is known that the mineral and chemical structure of the surface-close sediments
may considerably determine the chemical composition of the prevailing underground
water, and through this the appearance of the natural vegetation occurring there.

Therefore, this essay gives a complex geographical review firstly on the stages
of surface development, the layer structures, surface relieves as well as the condition
of the underground waters.

HEGEDUS, MARIA:

Hygienic quality of the living waters at the Alpdr basin

In 1986, in accordance with the Tisza-research plan of work, the hygienic
quality of the living waters at the Alpdr basin was studied at eight sampling sites.
The following results were obtained:

— The water quality at the bridge and the middle of the backwater at Bokros, Lake
Sulymos, and the backwater at Lakitelek was found to be of II. class “slightly
polluted” quality based on annual mean values. X

— The water quality of the backwater at Alpar, the Kubik pit and the Egeres marsh
proved to be of 1. class ““polluted™ quality.

— Only the backwater at Lakitelek was found to be of I'V. class “‘strongly polluted”
quality at the region of the research station.

— Salmonella bacteria were isolated from 1000 ml of water sample from only two
sampling sites on one occasion. The isolated serotype was S. infantis strain from
both water sample.

— It was concluded that the quality of the surface waters of the basin changed un-
favourably in the “Summer” period. The most likely cause of the change was that
the different bacteriological parameters of the study spectrum indicated enhance-
ment in the degree of organic matter decomposition.
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Kiss, 1.:
Soil-algae from the Alpar basin

In the future, the Tisza-1ll-river barrage and its large storage-tank will be
built at the Alpér basin of the Tisza-valley. This prompted author to perform studies
apart from the algae of the water also on the algal world of the soils, starting from
1975. Special attention was paid to the species producing “‘soil bloom” (flos humi),
showing an increase in number on occasions.

So far, the soil-colouring increase of 31 blue-alga (Cyanophyta) and 9 green-alga
(Chlorophyta) species was detected at the meadow, pasture and plough-land areas
of the Alpar basin. Their frequency in time and space showed great divergencies. 4
species of the Nostoc genus and 3 species of the Phormidium and Schizothrix were
found. From the green-algae the most frequent were the Chlorococcum humicolum,
the Coccomyxa dispar, Hormidium flaccidium and the Palmella miniata. On the dark
green soil surface of a drying up puddle, a Chlamidomonas species was observed to
transform into protococcoid stage. The traces of the blue-algae were detectable below
the surface of the soil as well. At the area under turf-cutting the Stigonema turfaceum
manifested bluish-gray colouring even at soil level of 6—7 cm.

In respect to the future technical establishments, the phenomena deserves atten-
tion that at the clefty, clayey loess-wall in the vicinity of the village Tiszaalpar at the
Alpar basin, generally well visible, perpendicular, blackish or brown stripes appear.
On May 20, 1984, here the Nostoc muscorum was the predominant constituent from
the algal communities of the blackish bluish-green patches of 37 stripes. At the same
time, the Hormidium flaccidum multiplied with great variedness in appearance in the
dark green patches of 28 vertical stripes. The blackish colouring of the stripes can be
led back to humus substances, and the brown to the trivalent iron content of the
detritus. A common observation is that prior to the rainy weather these patches of
algal mass production become brighter and more striking. On such occasions the
enhanced ionization of the atmosphere may be of favourable effect.

Kiss, 1.:

Simultaneous appearance of algal mass-productions in the
dead-Tisza at Téserddé and in Lake Balaton in the Summer
of 1982

The increased eutrophication caused so to say dramatic changes in the algal
world of the dead-Tisza neighbouring Lakitelek-Téserdd, and simultaneously also
in that of Lake Balaton in the Summer of 1982. The joint characteristic of these chan-
ges was the disappearance of the Ceratium hirundinella rather characteristic to Lake
Balaton from the algal communities of both biotopes, and the increased number of
another species, causing water-bloom. In the dead-Tisza, on August 4, 1982, the
Euglena Ehrenbergii coloured the complete water surface dark green, which phenome-
non was still observable in October. At the whole area of Lake Balaton, a nitrogen-
binding blue alga, the Anabaenopsis Raciborskii, produced enormous mass-produc-
tion in August and September, 1982. Besides this species, in 1983 L. VOrOs from
Tihany observed the reappearance of the Ceratium hirundinella, which had disappear-
ed in the previous year. This, however, was not so in the backwater, in fact, even the
remaining Peridinium palatinum disappeared here. The biotic and abiotic factors
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apparently seemed to be more unfavourable and of explicitly antagonistic nature at
this site.

The mass-productions developed simultaneously in the dead-Tisza and Lake
Balaton, thus the question can rightly be raised as to the role played by theatmospheric
effects. The weather fronts are capable of drawing several hundred kilometre distances
simultaneously under the same atmospheric effects. It is not impossible that here
the atmospheric ionization as well as the formation of nitrogen-oxides also played
role. The negative or positive ionization preponderance of the atmosphere has equally
favourable influence on the life processes of the plants by affecting the enzymes.
The nitrogen-oxides get washed into the soil or the water with the precipitation,
where they may serve as plant-nutrients.

GAL, D.:

The zooplankton of the biocenosis of Lake Sulymos
located at Lakitelek, in the year 1986

The qualitative and quantitative changes in the zooplankton of Lake Sulymos
were studied in the course of 1986 by means of monthly collections.

During the studies a total of 38 species were found (Protozon 14, Rotatoria 18,
Entomostraca 6 species).

With the exception of the Spring months, the dominant species is the Rotatoria
in respect to both species- and individual number.

In the Winter months the total individual count is around 300 ind/litre. The
Keratella cochlearis is a dominant species (172 ind/l). The characteristic species of the
Winter months, the Notholca acuminata, also appears (27 ind/l).

In Spring there is a considerable increase in the total individual number, reach-
ing even 900 ind/l. In March a significant increase is manifest in the number of
the naupliar larvae (284 ind/l), and with its mass appearance (651 ind/l), the Mega-
cyclops viridis practically colours the water green in April.

The total individual number decreases to a certain extent in the Summer months
(400—500 ind/l). There is a significant increase in the number of the Testacea species,
and although their individual count is not too high, their total individual number
approximates that of the Rotatoria species due to the decrease in the number of
this species. The predominant species are the Colurella colurus and the Arcella
gibbosa.

In the Autumn months an increase is manifest again in the total individual
number (600—700 ind/l), firstly owing to the mass appearance of the Cladocera (Moi-
na rectirostris, Alona rectangularis).

SzALMA, E.:

Chemical analysis (RFA) of the sediment-, water- and
plant-samples of reed-grass vegetations at the Tiszaalpar
basin

The distribution and appearance of the aquatic plants of higher order in lakes
and backwaters are partly determined by the geochemical properties of the site,
the chemical state of the water body, and partly by the changes taking place during
the metamorphosis of the water. At three sample areas — Lake Sulymos at Lakitelek-
Téserdd, dead-Tisza at Alpar, backwater at Bokros —, in the vegetation period, sedi-
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ment-, water- and plant-samples were taken monthly from the cenoses of the Lemno-
Potamea and Ptamogetonetea association classes, and the element-contents ana-
lysed.

Whithin the three sample areas the highest amount of S, Mn and Fe was found
in the sediment-samples from Lake Sulymos. At places at the dead-Tisza area at
Alpar the quantitative data of the K showed maximum values. In the sediment-
samples from the backwater at Bokros the Si, Ca and Ti were found in large quanti-
ties.

Consequential upon the geochemical properties of the sample areas, the various
water-bodies showed sharp differentiation from each other based on their element-
contents. From the plant stands of Lake Sulymos the S, K, Ca, Mn and Fe contents
of the Nymphaea alba were lower than typical. The Ca uptake from the sediment was
the least in case of the Nymphaea alba. The Hottonia palustris was found to take up Fe
from its environment rather energetically, and its S, K, and Mn accumulation was
also significant. The Potamogeton pectinatus reed-grass species accumulated S and
Ca from its environment in large quantities. The alkali metals and alkali earth
metals were taken up by the Stratiotes aloides species in considerable amounts.
From the plant stands of the dead-Tisza at Alpar, the Nymphoides peltata accumulated
K, Ca and Mn to the greatest degree. Among the species of the Lemno-Utricularietum
association, the submerse Myriophyllum verticillatum manifested maximal values of
S and Ca at the beginning of the Summer aspect, and of Mn and Fe at the end of
the vegetation period. From the plant stands of the backwater at Bokros the Cerato-
phyllum demersum reed-grass species took up the K, S and Fe ions rather energeti-
cally from its environment. The Wolffia arrhiza reed-grass species growing at the same
place and forming a separate association accumulated the Mn ions from its environ-
ment to a considerable degree.

Baar, 1.:

Problems of succession and zonation in river-bed
Nanocyperetalia plant associations

Nowadays the attitude is all the more assumed in succession-research that the
zonation and succession stages of the vegetation can only be correlated with each other
on a large scale or not in that manner either. This situation is observable in the
development of the spatial-temporal pattern of the river-bed littoral vegetation, too.

In the bed section which can be characterized by the Dichostylidi-Gnaphalietum,
Cypereto-Juncetum initial plant associations, the zonation of the vegetation does
not represent the steps of succession; the Nanocyperetalis stands of the upper relief
are in successional relationship with the Bidention associations developing at the
areas higher than the flood-plain littoral levels, and those found at the lower relieves
with the Agropyro-Rumicion associations. Accordingly, the Agropyro-Rumicion
vegetation of the lowest river-bed zones represents a higher succession degree as com-
pared to the Bidention stands found above it. The diversity of the temporal and spa-
tial processes of the vegetational changes can also be verified with multivaried
methods as well as with the application of the NumaTA kind of “‘degree of succession”
index. The diversity also has vegetation-dynamic causes, besides the non-continuous
spatial changes of the environmental parameters.
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BobroGkOZY, GY.:

Vegetation map of the reconstructed plant-cover at the
Kiskdre Storage-tank of the Tisza-valley prior to its filling up

The 127 km? large Storage-tank was the greatest floodplain of the Tisza-valley.
The variegated relief relations of the area led to the development of an exuberant
living world and hereby characteristic scenic fundamentals. Its aquatic, marsh-,
meadow and forest biocenoses reflect the biocenoses of the earlier Tisza-valley.
This is why it became necessary to record these for the succeeding generations, by
means of preparing the vegetation map of the area, which was done with the help of
sketches originating from the period prior to the building of the Storage-tank.

The backwaters had extremely abundant hydatophyton stands, especially in
the region of Tiszafiired. Here the water-chestnuts had particular predominance
besides the Nymphaeetum stands. The Nymphoidetum peltatae: islands being rare at
other places were similarly blooming. In the older backwaters filling up by biogenic
and mineralogenic means, and which often dried out, the Potamion species compo-
nents of the great reed-grass capable of accommodating to amphibic habitude also
subsisted.

From the hydato-helophyta forming the littoral zone, the water-dropwort
( Rorippo-Oenanthetum) and cat-tail (Sparganietum) populations were followed by
the vast stands of the helophyton sedges, mostly the Caricetum gracilis, C. acutiformis-
ripariae, rarely the Caricetum vesicariae. The majority of the present Storage-tank area
was dominated by the hygrophyton-like meadow foxtail grasslands, the Agrostio-
Alopecuretum, Lythro-Alopecuretum, in the associations of which the protected
Gentiana pneumonanthe rare in the Tisza-valley could also be found, particularly at the
marshy areas. The Chrysanthemum variants were also striking.

Its forest communities were formed mainly from the willowpoplar groves
(Salicetum albae) of secondary origin and without character. The only diversification
was the green curtains of the Vitis riparia, creeping up several metres high.

SziTo, A.:

The sediment-fauna of the river Tisza and its tributaries
based on the longitudinal-segment studies of 1986.

Samples were collected between September 15—30. The stations, time-points and
methods were the same as in 1979. The following conclusions could be drawn, based
on the selections and individual countings performed on the spot:

The amount of annelids with few bristles (Oligochaeta) was invariably low above
the Szamos, only a few individuals were found, however, their number at the whole
studied reach below the Szamos even surpassed 2—10 folds of the earlier values. The
density of the Chironomidae larvae increased to a greater extent as compared to
the Oligochaeta.

- From the mollusks, the snails were first found 500 m below the Szamos in a
rather high — 132 ind/m? — amount. Their individual number, incidence showed an
increase at the entire reach compared to the earlier findings. Mussels were found
for the first time at the area above the Bodrog. The rarity of young individuals at the
whole length of the river Tisza was a striking phenomenon. The individual number
and frequency of the mussels were found to be decreased mainly at the regions of
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Szolnok, Csongrad and Szeged. Earlier, the samples frequently contained crayfish,
too, on this occasion, however, none were found.

Apart from the higher organic matter content of the sediment, the increase in
the density of the Oligochaetae and Chironomidae may have been caused by the
gathering of the individuals withdrawing with the water due to the extremely low
water level. At the same time, the decreased individual number and incidence of
the mussels — mainly in the city regions — refer to unfavourable environmental
effects as well.

SzITo, A.:

The number of Chironomidae larvae and the nutrient-supply
in certain basins of the Kiskdre Storage-tank at the
Tisza-valley

Based on the average density of the Chironomidae, the productive capacity of the
different basins was as follows:

The highest larval density at the area of the storage-tank was found in the
Small-Tisza, meaning — mainly in knowledge of the environmental demands of
the dominant species — that the sediment is the richest in mineral- and organic
matter at this region from the whole area of the Storage-tank. To clarify the nutrient
source further — first of all sedimentchemical — studies are necessitated.

From the different basins, the nutrient-supply is the most favourable at the Valk-
and Poroszld-basins, to where the water of the banked up river reaches, depositing
alluvium. In the Valk-basin the larval density is the greatest at the mouth of the
irrigation canal, and is also similar at the nearby areas.

In the Abadszaldk-basin a considerably lower amount of larvae was found,
the Sarud-basin forms a transition between the Poroszlo- and Abadszaldk-basins,
the lowest larval density was manifest at the banked up Tisza-reach and in the low
water samples.

Based on the data obtained so far, it is concluded that at present the accumula-
tion of toxicants in the sediment of the storage-tank and the banked up Tisza-reach
is not of such degree that would endanger the existence of the macrozoobenthos
or would cause a perceivable reduction of their individual number.

5 Avasy Z.:

The effect of flood perturbation on flood-plain
Carabidae populations

Throughout three years following the 1982 flood raising above 700 cm and
inundating the whole flood-plain, Barber soil-traps were placed at four specific habi-
tats characteristic to the Maros flood-plains (I. Inner dam-side — Agrostio- Alopecu-
retum association, II. Aspen grove — Salicetum a.f. populetosum association, III.
Willow grove — Salicetum a. f. rubetosum association, 1V. Littoral dwarf willow grove
— Salicetum triandrae association), in order to study the effect of the flood on the
Carabidae populations.

Based on diversity and similarity studies, it could be concluded that the flood
raising above 700 cm caused a significant disorganization of the Carabidae commu-
nities. After the subsidence of the inundation, a characteristic process of structuralism,
stabilization takes place, in the course of which the species endeavour to develop a
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characteristic coexistence-pattern similar to the previous one. Though this process is
influenced by the annually occurring 550—600 cm high overflows, only the greater
floods, appearing every few years and inundating the complete flood-plain, are capable
of hindering the development of a structurally permanent, stable Carabidae com-
munity. The areas functioning as a refuge — thus the dam-sides, too — play an
important role in the reorganization of the communities.

TANACS, L.:

Appreciation of the bee-like communities found at the
dam and flood-plain of the river Tisza, according to
zoogeographic spread, climatic tolerance and flight dynamics

During the processing of the more than ten-thousand individuals collected in the
course of the ten-years studies, a total of 293 species were demonstrated. Almost half
of the bee-like species of the Carpathian-basin occurred in the studied meadow- and
grassland-communities. The relative wildbee species-richness of the stands developed
as the result of the favourable coexistence of the environmental factors.

The wildbee community was appreciated according to zoogeographic spread,
climatic tolerance and flight-dynamic classification:

a) In the terrestrial biotopes along the river Tisza the most significant were the
Palaearctic (57 species, 19,45%) and the European species (33 species, 11,26%).
In case of the Mediterranean and European types, a considerable ratio was shown
by the Northern Mediterranean (49 species, 16,72%), Holomediterranean (39
species, 13,32%), Ponto-Mediterranean (21 species, 7,17%) and the Central
European species (14 species, 4,78%).

b) According to the distribution of the species regarding climatic tolerance, the
euryoecic eremophilous species had the highest ratio (122 species, 41,64%). The
stenoecid hylophilous species were only few in number (3 species, 1,02%).

¢) The species forming the largest part of the community at the dam-system and
flood-plain of the river Tisza were those with medium flying period (109 species,
37,20%).

The bivoltine species with long flying period constituted a considerable proportion
(84 species, 28,67%). Only about 1/5 of the community was formed by the species with
short flying period (56 species, 19,11%). The wildbee species with continuous and
long flying period had a smaller ratio within the community (28 species, 9,56%).

GASKO, B.:

On the spread of the cylindrical straw-beetle
(Theophilea cylindricollis pic)

The cylindrical straw-beetle is a protected animal since Ist July, 1982. The
ideal value of a single individual is 10 000 Ft. The beetle belongs to the proble-
matic species. At its locality in Hungary known so far, it has strong populations,
or at least they are not endangered directly. It seems the enhanced protection of this
animal can rather be led back to the few background information at disposal at the
time of decreeing the protection.

At the beginning of our Century, the one and only place of occurrence of the
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Theophilea was mentioned by WINKLER (1924—1932) as being the Caucasus. TILL
1976, there was no ecological basis to this zoogeographic datum.

The other essential obstacle was the wrongly published foster-plant. The cy-
lindrical straw-beetle, in contrast to its name — is not capable of developing in the
stalk of grain crops. The corn-stalks could at most be suitable nutrient source for
the development of the Cerambycida larvae till the beginning of ripening. In knowledge
of the swarming, this period is too short.

The Hungarian literary data on the Ponto-Mediterranean species (KAszAB
1971, HorvATOVIC 1978, 1979, 1980, SzALOKI 1976) were limited to Transdanubia.
The species is held to be explicitly xerophyll be HorvaTovIC (1980), which is not
supported by the studies performed at the flood-plains of the rivers Tisza and Maros.
However, it is highly frequent at areas of cooler microclimate, thus from th¢ lower
third of the dam till the Salicetum albae-fragilis zone, and also in the border-commu-
nities of the wider inner clearings.

Its spread can also be influenced by the fact that the Theophilea cylindricollis
continues ripening feeding. This has also been observed in case of several Euphorbia
species.

BAsa, K.:
Data to the succession of aquatic mollusks in the Tisza-valley

Based on studies performed at the Tisza-valley, a comparison was drawn bet-
ween the aquatic mollusk groups and the succession of the plant communities. The
relations of 14 aquatic plant communities from 94 sites were studied on the basis of
41 species and 11.023 living individuals. The studies originated from biotopes expand-
ing from the marsh-meadows till the fenwoods and belonging to the lake succession
series.

The condition of the various succession phases was studied on the basis of cluster
analysis and their diversities, and the appreciation was based on trophic patterns.

The marsh-meadow succession series in characterized by the increase in the ratio
of the saprophage elements and the decrease in the herbivorous elements. The arid
marsh-meadow series is characteristic of an increase in the herbivorous elements. The
two feeding types in both groups are in complementary relationship.

In the two variants of the lake succession series the trophic patterns differ at
the moderately and suddenly deepening riverside sectors. At the suddenly deepening
riverside sectors the increase of the herbivorous elements is in complementary rela-
tionship with the decrease in the saprophage elements. At the moderately deepening
riverside sectors the succession is characterized by the preponderance of the omnivo-
rous elements. The marsh-lake represents a transitional type. In the backwater at
Tserds being under cultural effect, the ubiquist saprophage snails indicate eutrophi-
cation. Besides the decrease in species- and individual number, the cultural effects
induce the homogenization of the snail-groups in both succession series.

FARKAS, A.:

Comparative studies on the interspecific competition of the
Rutilus rutilus (roach) and the Leuciscus Idus (ide) in the
Lakitelek and Kortvélyes backwaters at the Tisza-valley

The roach and the ide are frequently occurring species at both backwaters.
The backwater at Lakitelek is strongly, that at Kortvélyes is less eutrophic. Both
fish species are capable of utilizing a wide spectrum of the food chain. If the amount
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of aliment of animel origin decreases, both fish species change over to multicellular
vegetable feeding. The roach raises its food of vegetable origin to the double, the ide
to the triple (BRADRAND 1985). The Potamogeton crispus takes a considerable share
in the feeding of both fish species. Since the consumption of the roach is within a
wide spectrum of foodstuffs, it is capable of living on a rather few food types.
According to the studies of several authors the mesotrophic and eutrophic lakes are
favourable for the existence of these fish species (HARTLEY 1947, SVARDSON 1975,
Press 1978, BRADRAND 1984). Contrary to the roach, the ide only rarely rules the
fish communities, and is generally found together with other Cyprinidae. The ide
is also capable of feeding in a wide spectrum, similarly to the roach.

The purpose of the lecture is to document the feeding of the roach and ide,
resp., in two environments where due to different ecological relations particular
intra- and interspecific competition can be observed.

BENEDECZKY, I., ASZTALOS, B., NEMCSOK, J. and GABRIEL, R.:

Effect of combined copper sulphate and methidation treatment
on the liver tissue of carp

The pesticides and compound-residues getting into the fresh- and stagnant-
waters of Hungary generally exert their effect jointly on the metabolic processes of
the living organisms. Therefore, our aim was to analyse the joint effect of a few pesti-
cide-combinations on the function and pathologic alterations of the liver, with the
help of simultaneous biochemical and morphological studies. The experiments were
performed on carps kept in aquarium. The pesticide concentrations were 2,5 mg/l
in case of copper sulphate, and 1 mg/l in case of methidation. The duration of the
treatment was 1, 4, 6 and 14 days.

Two weeks after the treatment focal cell necrosis was detectable light micros-
copically in the liver tissue. By electron microscopy, hepatocytes with light cyto-
plasm were frequently observed, no sEr was found in the glycogen granules and
the vesicularization of the rough surfaced endoplasmic reticulum was observable.
The appearance of myelin figures was often found to be in connection with the damage
of the mitochondria and the Golgi apparatus, but these formations also occurred in
the hyaloplasm matrix. The afore-mentioned fine structural alterations refer to the
significant damage of the protein-synthesizing and energy-supply system of the
hepatocytes. Owing to the facts that the isoenzyme-image of the liver also appeared in
the blood serum, and there was an increase in the GOT and GIDH enzyme levels
as well, unambiguous biochemical proofs are at disposal in respect to cell damage in
the liver tissue ensuing upon the effect of compounds.

Gyovar, F.:

Demographic studies on the Rana arvalis population at the
alder grove in Tiszaalpar

The maximal density of the Rana arvalis population at the alder grove in Tisza-
alpar in the past three years was as follows: 500 individuals in 1984, 1500 in 1985 and
3600 in 1986. The maximal biomass values were found to be 2 kg/ha in 1984, 5 kg/ha
in 1985 and 20 kg/ha in 1986, being rather high values in case of small bodied ver-
tebrates.
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This year’s outstandingly high biomass was presumably the consequence of the
optimal meteorological factors and the food abundance. The individual biomass va-
lues, however, were found to be lower by about 25% compared to the values of the
previous year.

The growth rate of the males was significantly more intensive than that of the
females. The segregation of body measurement within this age-group also contributed
significantly to the minimalization of the intraspecific competition, by means of the
“gap-free” division of the resources.

The Rana arvalis population shows type I1I. mortality. The signs of predation are
manifest in 2% of the juvenile individuals.

The size of the individual motion-zones is the function of the body measure; 5—
20 m? for juveniles, 30—100 m? for adults. Accordingly, loyalty to the area, recogni-
tion of the dwelling area are demonstrable. For the time being, however, the protec-
tion and exclusive use of the individual territory cannot be proved. Considerable mig-
ration is demonstrable in case of every age-group in the Spring period.

MOLNAR, GY.:

Study of avicenoses at the region of Tiszaalpar using
quadrat-method
Author studied the composition of the bird stocks in the quadrats of alder groves,

oak groves and mixed old forests at the area of Tiszaalpar-Téserdd between the
years 1981—1986.

Based on the modified I.P.A. system, it was demonstrable that the earlier quadrat-
method proved insufficient in studying the avicenoses. The forests of clomax stage and
diverse species have similar avicenoses and high biomass. The data from other, cont-
rol areas studied in the Tisza-basin are not concordant with the results obtained at
Tiszaalpar. This is in relation to the biogeographic diversities of the similar stocks,
the shape of the areas, etc., also giving rise to isolate problems.

III. Reports on the studies from the Tisza reach in Jugoslavia

MATAVULJ, M., GAJIN SLAVKA, PETROVIC OLGA and GANTAR, M.:

Indications of water quality at the Jugoslavian reach of the
river Tisza, based on microbiological and enzymonological
analyses

Authors review their microbiological results pertaining to the Tisza reach in
Jugoslavia, based on studies performed over a four years period. Data are provided on
the total bacterial plankton and heterotrophic bacteria quantities, on the distribution
of the different physiological bacteria-groups, furthermore on the indicators of the
T/H saprobity index as well as on the enzymatic-phosphatase and beta-glucoside
activities, as indicators of the saprobity index, — at five sampling sites, using traditio-
nal microbiology techniques. In the given case the two methods coincidentally proved
the classification of the Tisza water to grade 1I—III, and III., resp., according to the
organic matter loadinsg.

During the course of the studies, comparison was made for the first time between
the data obtained by traditional microbiological analysis (bacteria-quantity and
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-quota) and those by the indication of the saprobity degree of the water (phosphatase
activity index) as well as by beta-glucoside activity. The statistically significant positive
correlation manifest by the compared parameters refers to the fact that analysis of
the enzymatic beta-glucose activity of the water would promote the faster, more reliable
and exact determination of the organic matter loading of surface waters.

PunnN V0LAsSTA, RATAJIAC RUuZicA, DiukiC NADA, MALETIN, S. and
SVIRCEV ZORICA :

Biology of feeding of a few introduced fish species in the
backwater of the Jugoslavian Tisza-valley

The Dead-Tisza at Gyodngysziget developing as the consequence of the manag-
ement of the river Tisza (1858) is suitable for fish-breeding of lake character. The paper
gives a review of the spectrum of feeding of fish species intorduced into the Dead-Tisza
( Hypophthalmichtys molitrix VAL., Carassius auratus gibelio BLOCH, and the Lepomis
gibbosus L.)

In the studied period (1983—85) the phytoplankton of the Dead-Tisza was formed
by the Cyanobacteria, Diatomophyta, Pyrrhophyta, Xanthophyta, Euglenophyta and
Chlorophyta algalgroups, from which the predominant were the Cyanobacteria
and the Diatomophyta algae. The species belonging to the Protozoa, Rotatoria,
Cladocera and Copepoda groups constituted the zooplankton. The Rotatoria group
was the richest in species (cc. 40 species), while the basic component of the biomass was
found to be the Copepoda representatives. Their share surpassed 50%. The Chirono-
midae and the dominant Oligochaeta, with the value of 88,8—560 ind. m~—2, constitu-
ted the bottom fauna.

The main food for the hypophthalmichtys molitrix was found to be a single
species of the Cyanobacteria group belonging to the Oscillatoria order. The other algal
groups occurring in the Dead-Tisza were only sporadically present in the fish aliment.
The Copepoda species also formed the regularly occurring food, while the species of
the Rotatoria group from the Keratella and Brachionus genera were only sporadically
manifest in the fish aliment.

The members of the Copepoda and Cladocera, then the Oligochaeta group com-
posed the fundamental component of food for the Carassius auratus gibelio. The algae
of the phytoplankton manifested a secondary role. The Lepomis gibbosus was found
to be exclusively zoophage. Its food was mainly formed by the species of the benthos
Chironomidae and QOligochaeta groups.

PoroviC EszTER and MIKES, M.:

Helmintofauna contamination of a few frog species at the
Jugoslavian Tisza-valley

In their preliminary study, authors are the first to describe the helmintofauna
contamination of frogs collected from the Voivode district. The infectedness of host-
animals with helminths studied so far in Jugoslavia has been reviewed by Hristovski
in his series of publications from the region of Macedonia.

A report is given on the extensity and intensity of the contamination in case of
295 individuals of six frog species ( Bombina bombina, B. variegata, Bufo viridis, Rana
esculenta, R. ridibunda and R. arvalis). The infectedness was studied at the level of
the lung, bladder, digestive system, stomach, small intestines and rectum. The tempo-.
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ral as well as spatial distribution of the data collection provides possibility later on for
both the faunistic processing and zoocenological appreciation of the infectedness;
considering on the one hand the stage of development of the host-animals, on the other
hand the effect of the seasonal changes in the living space as well as other charac-
teristics of the biotope.

The most considerable from the different vermin-groups are the Nematoda
members. The Trematoda contamination is also of relatively high degree, while the
occurrence of the vermins belonging to the Cestoda, and even more so to the Acantho-
cephala group is insignificant.
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SEASONAL CHANGES OF PHYTOPLANKTON IN THE BACKWATER
BOKROSI

ENIkG DOBLER
Lower-Tisza District Water Authority, Szeged, Hungary

(Received October 31, 1986)

Abstract

The backwater at Bokros is one of the sampling territories of the Tisza Research Board. It
can be found in the 251. river-kilometer segment of the Tisza river on the saved (right) side.

Relying on the investigations of 1984 the author determined the seasonal changes occurring
in the examined water territory based upon the composition of species and on the quantity of popu-
lations. The result of the analysis of monthly taken water samples was illustrated expressed in per
cents of the prevailing total organism number (Cyanophyta, Diatomae, Chlorophyta and others).
She assessed the seasonal changes of biomass calculated from the volume of alga characteristic
of the water territory of the backwater as well.

Applying the theory of diversity the author tried to find an answer to the question: Which
organisms are responsible for the small values of diversity? Evaluating this she made use of a new
method (DIVDROP) as well. She supplemented her investigations with data of relative chlorophyll
contents of the phytoplankton biomass.

Introduction

The research theme of those who are less engaged in theoretical problems of
hydrobiology is determined by given methods of investigation. The biological
research of open waters is narrowed down to a qualitative and quantitative assessment
of phytoplankton composition in a given water territory (Kiss 1979a, 1979b, UHER-
KOVICH 1965, 1978, 1978, 1979, 1981, 1982, HorToBAGYI 1957a, 1957b, 1959, 1960).
In one year 10—12 water samples are analyzed in case of sampling with monthly
frequency. Evaluation and publication of results is extensive and is not easy to survey;
that is the reason why researchers mostly adopt mathematical methods now which
can be applyed in this domain as well. More Hungarian authors used diversity and
the cluster analyse to establish a space-time pattern of phytoplankton (NEMETH—
VizgeLETY 1977, VOROS 1981, DoBLER—KoOVACS 1984, KovAcs—DoBLER 1984, Kiss
1984).

The seasonal changes established with diversity can further be evaluated by the
DIVDROP analysis (Rajczy—Papisik 1983) and this way an answer can be
found to the questien: In the course of monthly executed examinations which are
the organisms influencing change of diversity described in literature?

Some Hungarian authors (HERODEK—TAMAs 1976, BARTHA 1977, KovAcs—
DoBLER 1984) regard phytoplankton biomass as a significe nt factor in determining
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a water’s biological quality. Beside this VOROs (1984) considers important the connec-
tion between phytoplankton biomass and chlorophyll.

According to our present knowledge we are able to describe the state of a lake
by means of physical, chemical and biological parameters; with the help of funda-
mental laws of natural science we can even establish certain regularities but we cannot
yet predict what species of alga becomes dominating in a given water territory at a
given period of time. This can be explained by the fact that the species of alga are
numerous and different and that the succession of phytoplankton is an extreemly
complex oecological phenomenon. A good summary of revelant national and foreign
literature is given in a study by NEMETH—VOROS: “Method and conception for alga-
logical monitoring of open waters”.

In the case of seas and oceans three phases of phytoplankton space-time patterns
of change are known (according to MARGALEF 1978):

Phase 1: The organism number of alga is high, the smallbodied great surface
per volume species are dominating the swimming capacity of which is bad. The
highest concentration of nutriments can be found in this phase. Regarding seasons
this state is characteristic of winter and autumn.

Phase 2: Beside smaller algae the appearance of medium and bigger-sized spe-
cies can be observed. The number of organisms diminishes, the number of species may
increase. This is the state characteristic of spring and autumn months.

Phase 3: The big-bodied and small surface per volume species are
dominating that grow slowly and swim well. The lowest concentration of nutriments
and number of organisms can be found here. It is characteristic of summer and per-
haps of the early autumn seasons. In course of researches of the less eutrophe territory
of lake Balaton the following seasonal periods with characteristic composition of
species were identified (NEMETH—VOROs 1984): In the period of winter and spring
the small- and medium-sized alga is dominating. In late spring the appearence of the
big-sized Ceratium may be observed beside these; in summer the species with bigger
volume are almost entirely characteristic. In autumn — regarding size of alga — the
state of late spring returns. The seasonal change of phytoplankton in this section
of lake Balaton (B. Szemes, Zanka) was identical with the one explained by the
MARGALEF (1978) pattern. ;

In the bay of Keszthely, it being the most eutrophic water space of the lake
the MARGALEF pattern does not assert itself totally since eutrophization resulted in
reversing succession, in this way its complete forming was hindered.

Materials and Methods

The backwater at Bokros is one of the sampling territories of the Tisza Research Board. Its
independent life is only influenced by the occasional high level of Tisza. Its water is used for extensive
though not intensive fishing. The water territory of the mortlake was sampled with a monthly fre-
quency (except for August). To examine phytoplankton 200 ml of sample was settled which formerly
had been conserved with lugol solution and according to expected alga-concentration it was conden-
sed to a known volume (FELFOLDY 1980). Algacounting was realized with the help of the agar-plate
method. (NEMETH—VOR3Gs 1984). Characteristical alga-groups were illustrated expressed in per cents
of any total number of organisms.

From the qualitative and quantitative list of species of phytoplankton complexes diversity was
calculated (Haipu 1977, MARGALEF 1978) and applying the method of DIVDROP the species of
alga influencing seasonal changes could be extracted. The essence of this method is that the quantity
data of species in question is removed and is proportionally divided among the remaining species.
A new diversity value is calculated with these new number of organisms. This way the values of a
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reduced index (H,.,) are determined and the difference of two indices (4H") can be calculated. This
AH" value is worth while to calculate only in case of species with a domination above 10% in the
list of species.

The method is practical in essence, without theoretical considerations.

AHj\ = H}~Hlua,

where"j” is the number of organisms of a breed considered important in the sequence,
AH is the difference of diversity obtained by dropping out number “k” species of number “j

organisms. The values of SHANNON — diversity were compared with the values of reduced diver-
sity calculated for the more important species as described above. According to this three important
organisms could be recognized that diminshed the values of diversity calculated on the basis of num-
ber of species and organisms — the value already known from literature. (On territories of low
productivity the number of species is high to the detriment of the number of organisms. Though
the number of species increased in the examined water space during the investigated period of time
but the number of organisms outnumbered this).

To establish the productivity of a given water-space it is not sufficent to measure the quantity
of a-chlorophyll and to determine total alga-number. A more significant information is obtained if
the biomass is calculated from the volume of algae living in the examined water. The valume data
necessary were determined from literature and from my own measurements and the biomass per
sample value was illustrated in units of mg/l.

In case of each sample the chlorophyll contents of alga-biomass was given in per cent rates
(VORrOs 1984). :

Discussion of results

A double aim was set in investigating the backwater at Bokros. On the one hand
I intended to establish the change of phytoplankton complexes in time and based
upon this, the biological quality of water; on the other hand to keep track of the
change with the help of a new method and to explain its motive on the basis of the
composition of species and the quantity of populations.

After having analyzed the monthly taken water samples the algacomplex compo-
sition characteristic of the backwater was illustrated in per cent rates of the total
organism number (Fig. 1). The following groups appear in the figure:

Cyanophyta, Diatomae, Chlorophyta and others: Chrysophyceae, Euglenophyta,

Pyrrophyta, Xanthophyceae. During the months of January and February the pre-
sence of small-volumed blue algae (Merismopedia species 83 000i/1) and a flagellate
green alga were dominant in the water. During the spring months (March, April)
the predomination of small-volumed blue and green algae continued in the water,
though the number of species and organisms of algae with greater volume increased
as well. ;
During summer months’ (May—June—TJuly) only the green algae with small
volume dominated with a high organism number; this way phase 3 of the MARGALEF
Pattern did not formulate — as. it has not evolved in the eutrophic water of the
Keszthely bay of Balaton. : ' _

In this period a green alga became predominant the Catena viridis CHop. Belon g-
ing to the order of Ulotrichales which formed flakelike colonies in ‘the samples
taken during spring and it very'seldom appeared in threadlike forms described in the
identification handbook (HINDAK 1975, ScHMIDT 1977).

A nearly exact counting could be realized if 50 pieces of cells with an approxima-
tively 1,5 u diamieter and the adjoining tiny rings were considered one unit. This
condition proved to be significapt in biomass counting as well.

During September the proliferation of green algae with small body-volume
decreased and the Achnanthes minutissima Kttz. — which had made its appearence
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with an organism number of 55 000 i/l in June — increased with an oragnism number
of 500 000 i/l.

During the months of October, November and December the Ankistrodesmus
angustus BERN green alga was dominating.

Phytoplankton changes were kept track of with the help of SHANNON-diver-
sity as well (Fig. 2). The phytoplankton diversity in shallow lakes with a balanced
traffic of materials had a low value during winter; it was gradually increasing from
spring to the end of summer and during autumn and winter it tended to have a lower
value again. Diversity values calculated from quantity data of alga-complex in the
backwater at Bokros diferred from the values described elsewhere. For this reason
the method explained in the revelant part of this study was applied and a reduced
diversity was counted for each organism that appear on the list of species and have
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a domination of 10%. The value of difference between the two kinds of diversities
(4AH”) was illustrated (Fig. 3). The results show that each month one or more species
could be found which dominated with a high organism number. Among these the
one having a steadily negative (AH") value was the Catena viridis. On the figure
based upon other considerations (Fig. 4) it can be seen that if the lowest diversity
values characteristic of the months of May—June—July were combined with negative
AH” values the results approached the state prevailing in lakes with balanced traffic
of material. :

During September because of the extraordinarily high organism number of
Achnanthes minutissima KUTz. and the still significant organism number of Catena
viridis the value of diversity was shifted to a great extent and the reduced diversity
has not given an acceptable increase of value either.
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As next step diversity was calculated from biomass values of samples (Fig. 5)
and a significantly more balanced change was experienced except for the sample
taken in September. Applying DIVDROP method the negative AH” value obtained
for Achnanthes minutissima significantly improved this shifted value; this way biomass
determination proves to be important in establishing water quality especially in
case if the domination of species appear with high organism number.

A-chlorophyll is a quantitative characteristic of phytoplankton as well but it is
in a closer correlation with biomass (VOROs 1984). The per cent rate change of
chlorophyll contents of alga-biomass in samples of the backwater at Bokros is de-
monstrated in Fig. 6. In March the relatively highest chlorophyll contents could be
observed alongside a minimal value of biomass; while in September just the opposite
prevailed.

2647
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Fig. 6. Seasonal changes in the chlorophyll contents of alga biomass (%)
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A Bokrosi holtig fitoplanktonjinak szezonilis valtozasa

DoBLER ENIKG
Alsotiszavidéki Viziigyi Igazgatosag Szeged

Kivonat

i A bokrosi holtag a Tisza folyé 251 fkm-es szelvényében, a mentett (jobb) oldalon helyez-
ik el.

Az 1984. évi vizsgalatokat kiemelve a szerzé megallapitotta a vizsgalt viztér fitoplanktonjanak
szezonalis valtozasat a fajosszetétel és a populaciok mennyisége alapjan.

A havonta vett vizmintak analizisének eredményét dbrazolta a mindenkori Gsszesegyedszam
szazalékaban kifejezve (Cyanophyta, Diatomae, Chlorophyta, egyéb). A holtig vizterére jellemzd
algak térfogata alapjan szimolt biomassza szezonalis valtozasat is értékelte.

A szerz6 a diverzitas modszerét alkalmazva keresett valaszt arra a kérdésre, hogy melyek azok
a szervezetek, amelyek a diverzitas kicsi értékeit okoztak. Ehhez a kiértékeléshez egy 1j modszert is
(DIVDROP) felhasznalt. Vizsgalatait kiegészitette a fitoplankton biomassza relativ klorofill tartal-
manak adataival.

Sezonsko promenjivanje fitoplanktona u mrtvaji Bokros

DoBLEr EnNIKG
Vodoprivredna uprava, Szeged

Abstrakt

Mrtvaja Bokros na branjenoj (desnoj) obali Tise nalazi se na 261 rk. Na osnovu kvalitativnog i
kvantitativnog sastava vrsta i populacija fitoplanktona istraZivane vodene mase, autor je konstatovao
njihovu izrazitu sezonsku promenu.

Rezultati meseénih uzoraka prikazani su procentualno ukupnim brojem vrsta Cyanophyta,
Diatomae, Chlorophyta. Procenjivanjem volumena karakteristi¢nih algi mrtvaje izvrieno je i vred-
novanje sezonskih promena biomase ispitivane deonice.

Autor je upotrebom metode diverziteta trazio odgovor i na pitanje: koji su ti organizmi, koji
uzrokuju male vrednosti diverziteta. Za tu analizu korii¢ena je i nova metoda (DIVDROP, Istrazi-
vanja su kopletirana i podacima o relativnoj koli¢ini klorofila u biomasi fitoplanktona.

Ce3onHble H3MeHeHns (PHTONIAHKTOHA cTapHubIBoKpomH

OHuko Hobnep
Bopnoe Vnpaenenne obnacreit au3osba Tuckr, Ceren, Benrpus

Peirome

Crapnana Bokpomn pacnonosxena B 251 KHIOMETPOBOM CErMeHTE peKH THCEHI Ha OxpaHaeMOM
npaBoM Oepery.

Onwupascek HAa uccnenopanns 1984 ropa, aBTOp YCTAHOBMJ CE30HHOE H3IMEHEHHE (HTOIUIAH-
TOHA HCCJIENYEMOTO BOOHOTO OacceiiHa HAa OCHOBE BHIOBOTO COCTABA W KOJNHYECTBA MOMYJIALMM,
: Pe3ynbTaTsl aHaTH3A €KEMECAYHO B3ATHIX NPOo0 BOIBI aBTOP BEIPA3HI B MPOIEHTAX K 00mieit
uymcnerHOCcTH ocobeii (Cyanophyta, Diatomae, Chlorophyta, npoure). AHATH3HPOBAHO CE30HHOE
HW3Me HeHue OHOoMacchl, OnpeneneH ol Hexoaa ux oObeMa xapakTepHBIX A5 BoAHOTO Gacceiina cra-
PHIIBI BOTOpOCTEi.

MeTonoM THBEprenIAn (THBEP3HTETA) ABTOP BBIABAI OPraHH3MEI, IPHCYTCTBHE KOTOPBIX u]m-
BEJIO K MaJbIM 3HAYCHMAM ITHBEpPreHuuH. B Xone aHanm3a npEMeHeHa HOoBasg mMetonmka (DIVD-
ROP). PesynbTaThl HCCIEIOBAHME NONOMHEHBl JAHHLIME 00 YCITOBHOM COJEpKaHHE XJIOpOdHIa B
6roMacce QHTONNAHKTOHA. v
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SEASONAL DYNAMICS AND STRUCTURAL CHANGES IN THE
CENOSES BELONGING TO THE PHRAGMITETEA ASSOCIATION
CLASS AT LAKE SULYMOS

E. SzaLMA and O. LEvAI

Department of Biology, Gyula Juhasz Teacher’s Training
College, Szeged, Hungary

(Received January 20, 1986)

Abstract

Cenological and seasonal dynamic studies were performed in the years 1985—86 at the area
of the Kiskunsidg National Park, at Lake Sulymos running next to the Dead-Tisza at Lakitelek,
in respect to the cenoses of marshy (Phragmition) and high sedgy (Magnocaricion) character.

In the initial phase of the Spring aspect, the preponderance of the Phragmition character
associations is characteristic to the cenoses occurring in Lake Sulymos. High species diversity is
manifest in the littoral zone, while towards the middle of the Lake the diversity shows a decrease
and at the same time, there is an increase in the individual number of the species.

Correct interpretation of the seasonal dynamic as well as structural changes is possible based
on the classification of the relevés. The zonality of the associations growing in the lake is only
observable at the littoral zone. The development of the zonation is on the one hand caused by the
relief relations of Lake Sulymos, the fluctuation of the water level and the trend of the water depth.
On the other hand, it is defined by the ecological demand of the species forming the zonally appearing
associations, as well as by the competition developing between them.

A succession series can be set up during the decomposition of the phytomass promoting the
advancement of the eutrophication and siltation processes. According to the results the presumed
succession series is: Typhetum angustifoliae - Scirpo-Phragmitetum typhetosum—Scirpo-Phragmi-
tetum phragmitetosum —~Glycerietum maximae ~Caricetum gracilis.

The trend of the succession corresponds to the direction of the shift of the R-characterisiic
indicator value, it is therefore presumable that the acidity relations within the biotope have deter-
minative significance. Based on the T, W and N-characteristic indicator values, the results of the
vegetation dynamic studies can well be interpreted.

Introduction

According to the data of the potential vegetation maps about 2—4% of the
Hungarian territory is covered with reeds (HorTOBAGYT and Simon 1981). The associa-
tions of Phragmitetea character play an important role in the protection of the
aquatic ecosystems (TOTH and SzABO 1962, FELFGLDY 1986). In the course of the
years human impacts have increasingly enhanced the eutrophication of our natural
waters. This process is worsened by the disintegration of the reed banks growing at
the side of the lakes and playing role as the closing association of the aquatic series,
and as a consequence, by the establishment of foreign species, leading to the steady
degradation of these communities (FELFOLDY 1981). Among numerous natural and
ecological factors, the formation of the zonation of the Phragmitetea associations is
mainly determined by the development of the bank-profile and the distribution
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according to water demand (SEBESTYEN 1963). The competition between the species
bears great significance in the development of the zonation (BUTTERY and LAMBERT
1965).

A correct interpretation of the seasonal dynamic and structural changes of the
Phragmitetea-like cenoses can be achieved with the help of the characteristic indicator
values. As a result, the trend of the succession processes is traceable within the
biotope depending on the degree of the eutrophication as well as the advancement of
the siltation processes. Based on the classification and ordination of the relevés,
conclusions can also be drawn in respect to the degree of similarity — in the statistical
sense — of the different cenoses as well as regarding the environmental effects
prevailing at the time of the development of the association zonations.

The studies were performed at Lake Sulymos located at the area of the KNP.
According to water area-typology category the lake is of , Fert5” type (DEvAr 1976).
Its water turnover is of semistatic character. Open water surface is only observable
at the beginning of the vegetation period. The enhanced marshy character of the lake
is indicated by the closed stands of Phragmition and Magnocaricion cenoses found
along the bank in ca. 30—50 m width.

Materials and Methods

The cenological and seasonal dynamic analysis of the higher marsh-plants found a Lake
Sulymos located at the area of the Kiskunsag Nadional Park South 1o Téserdd was performed in
the years 1985—86. The relevés were taken monthly during the vegetation period. The results are
demonstrated in a cenological table, giving the relative part-coverage of the different cenoses as
well as the covering values for the populations in percentage. The cenosystematic classification of
the different associations was done according 10 the manual of Sod (1978, 1980). The data regarding
the life form of the species of the cenoses were considered on the basis of the works of ELLENBERG
(1952), So6 (1980) and HutcHinsoN (1975). During the appreciation of the results, the similarity
of the relevés was defined with the help of the Czekanowski-index (CZEKANOWSKI 1909), the reduc-
tions were performed using the “group average™ method (Popant 1979, 1980). The ordination of
the relevés was accomplished by means of the Centroid analysis (JAHN and VAHLE 1974, LAWLEY
and MaxweLL 1971, FEKETE 1981). The Sorensen-index was used for the comparison of the associa-
tions according to species composition (HoRTOBAGYI and SimoN 1981).

The indicator values (N, T, R) elaborated by ZoLyom1 and his co-workers served as basis for
the classification and ordination of the characteristic indicator values (ZoLyomi et al. 1967, So6 1980).
The *group average” reduction technique was used, starting from the similarity matrix calculated
with the Renkonnen-index on the basis of the reduced part-coverage values of the plant species
characterized by identical indicator values (BAGI 1984, SzaLma 1986).

The hydroecological appreciation of the cenoses (W-characteristic indicator value) was based
on the work of Gy. Bodrogkézy comprising 30 hydroecological categories (BODROGKOZY 1982).

Results

According to the relevés taken in the Spring, Summer and Autumn aspects of
the vegetation periods in the years 1985—86, 53 plant species were found at the area
These are listed in Table 1. according to life form, cenosystematic classification and
characteristic indicator values.

The cenoses occurring in Lake Sulymos are characterized by the preponderance
of the Phragmition character associations at the initial stage. These are the following
associations and subassociations: Caricetum gracilis, Glycerietum maximae, Scirpo-
Phragmitetum phragmitetosum, Scirpo-Phragmitetum typhetosum; at places schoe-
noplectetosum-, Typhetum angustifoliae.
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Tabie 1. Cenosystematic classification, life form and indicator
values of the species found at the region of Lake Sulymos in 1985—86

: Hydroecol. Life

Specific name category form R W(N
1. Hydrocharis 2

Mo ran Lemno-Potamea Hydato- hd, MH 6 10| 6

phyta
2. Riccia fluitans hd, HH
3. Salvinia natans Hydrocharicion hd, HH 0 10{ 6
4. Lemna trisulca Lemno-Potamea hd, HH 8 10| 6
5. Utricularia

vulgaris hd, HH 5 10| 6
6. P ;

Aot Potamion hd, HH |8 10 8
7. Polygonum amph. g

v. aquat. Phragmitetea hd, G-HH 0 8| 7
8. Stratiotes aloides hd, M-H 6 101 7
9. Nuphar lutea hd, HH 5 10/ 0
10. Hottonia palustris hhe, HH 6 10 4
11. Sparganium

oy Hydato- hhe, HH |0 10[ 5

helophyta
12. Schoenoplectus -

Tavistoic Phragmition hhe, HH-G T 9 5
15 f;‘,fe';}gjm Phragmitetea Ee, HH |0 10] 7
14. Rumex

hydrolapathum hhe, H-HH 7 8 7
15. Alisma plantago- e

aonitlee Phragmitetea hhe, HH 0 10 7
16. Saggitaria : fie

sagittifolia Phragmition hhe, HH 7 10 6
17. Iris pseudacorus Phragmitetea hhe, G 0 9
18. Glyceria maxima | Phragmition hhe, G-HH 7 9| 7
19. Bolboscoenus :

RS R Bolboschoenion hhe, HH-G 7 8 6
20. Oenanthe aguatica | Phragmitetalia he, HH 0 10} 5

7 Helophyt
21. Phragmites Phragmitetea okt HH |7 of 5
australis
22. Typha angustifolia | Phragmitetea he, HH 0 10 7
23. Carex gracilis Magnocarcion he, HH 6 8 5
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Table 1.

Specific name Hci?;ggfgt‘ fhiﬁi R|{T|W|N
24. C. vulpina he, H-HH 6|6 8 5
25. C.elata . he, HH 6|6 8 4
26. C. pseudocyperus he, HH 716 3?
27. C. flacca he, G |9{6]| o6
28. C. riparia he, HH [8[6| 8 5
29. Equisetum palustre he, G 0 _5_ 9
30. Lycopus exaltatus | Phragmitetea he, HH 716 9
3L ﬁ;ﬁ:ﬁgf“ M Molino-Juncetea he, HH 0l4| 70
32. Stachys palustris | Phragmitetea he, H 704106
33. Sium latifolium Phragmition he, HH 716110 _-t::
34. Rorippa amphibia | Phragmitetea he,- HH 716 9 T
35. Mentha aquatica | Phragmitetalia hey |HHH 17l6] 95
36. fgﬁif:ﬁ:m Molinion he, H-HH |8|6| 95
37. Urtica kioviensis he, H 6|8 _3 T
38. Lytrum salicaria Molinion-Juncetea | . ohygro- hhg, H-HH 0|4 _8 ?
39. Juncus compressus | Agrostion phyta hhg, 816| 86
Gl f}”ﬁ’.’;ﬂ%“m Molinetalia Hygro- he, 0|4 97
41. Galium palustre s hg, 0| 4] 10 ?
42. Calystegia sepium | Phragmitetea hg, H 6|6 8 -8_
43. Galium aparine hgm, Th 04 7 _9H
44. Polygonum Polygonion- Hmyg';g;hyta h Th ?

lapatifolium Chenopodion EMa L (g
45. Cardamine amara hgm, H 6|4 8 5
46. Leersia oryzoides hgmy, HH o|6| 97
b e B hem, ch [o|6]| 97
e gez::;;:'ﬁfm hgm, N Ll 0 18 )
49. Juncus articulatus hgm, H o l0] 8la
50. Leucojum aestivum hgm, G g |5
51. Amorpha fruticosa | Calystegion-

Bidentetea o m, 06 7 i

52. Salix fragilis m, M-MM | 6| 6 8 6
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After this, the appearance and closure of the reed-grass associations characteris-
tic to the end of the Spring and Summer aspects are observable. At the littoral zone
high species-individual diversity is a characteristic phenomenon, while towards the
middle of the lake there is a decrease in the diversity of the species composition
regarding certain zones. Contrary to the decrease in diversity, an increase in individual
number can be experienced (SzaLMA 1986). Based on the results of the relevés, it
can be concluded that the distribution and appearance within biotope of certain
character cenoses can be typified according to the relief relations and the water depth
of Lake Sulymos (Fig. 1).

-~~~ Caricetum gracilis
== Glycerielum maximae

Scripo~ Phragmitetumn
phragmitetosum

Seripa-Ph

)

—=f-== Typhetum angustifoliae

Fig. 1. Zonadon of the cenoses belonging to the Phragmitetea association at Lake Sulymos

In the cours of the phytomass decomposition promoting the eutrophication and
siltation processes of the lake (MASON and BRYANT 1975), a succession series can
be set up which — as assumable from the results — is the following: Typhetum
angustifoliae —~Scirpo-Phragmitetum typhetosum —Scirpo-Phragmitetum phragmite-
tosum —Glycerietum maximae —~Caricetum gracilis.

Classification and ordination of the relevés

Fig. 2. demonstrates the dendogram obtained during the clasisfication based on
the covering values of the relevés shown in Table 2. According to the dendogram,
the relevés can be divided into 4 well distinguishable groups. In the first group

5
0,0

0]
02
03
04
05 1

ve o Scirpo- Phragmitetum
o7 -lyphetosum

© Glycerietum maximae

@ Coricelum gracilis

0,8

as W Typhetum angustifoliae

101

Fig. 2. Dendogram of the classification based on the relevés of July 17, 1985
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Table 2. July, 17. 1985

Serial number of the stands 1 2 3 4 5 6 7 8 0
' Total coverage 60 80 80 85 80 70 60 90 85
1. Potamogeton lucens — — — - il G 15 s i
2. Polygonum amphibium - — -— - 3,2 3,5 7 L 3
3. Hottonia palustris -+ -+ 1.4 — + + 10 — -
4. Schoenoplectus S g s =33 = 1,6 3 — —
lacustris
5. Rumex hydrolapathum — — — s 12,2 | 15,6 4 2.5 8,7
6. Alisma plant.-aquatica = e - 1,2 + — R 0,5 —
‘I. Sagitaria sagittifolia — — = = — 1,6 — — —
8. Iris pseudacorus — - - —_— 9,1 7,2 2,6 - 29,5 1
9. Glyceria maxima - — —_ + 22,3 | 654 61 7,5 | 68,6
10. Phragmites australis 27,6 | 13,8 1,4 — —_ —_ —_ = e
11. Typha angustifolia 2,7 | 58,8 | 904 - e - - =i _—
12. Carex gracilis L - — 54,1 | 423 6,5 —- 29,5 | 13,7
13. Carex riparia 17,6 8,9 — — — — — — —
14. Carex elata 17,6 3.9 — — — — = _— —_
15. Lycopus exaltatus - — — 21 — — - 3.5 —
16. Lysimachia vulgaris — — = - - 1,6 vy 2.5 —
17. Stachys palustris o e i + 3,3 —— - 0,5 +
18. Sium latifolium L _ - 2.1 5,2 - - 4,5 3
19. Mentha aguatica — - = 5,1 + — e 0,5 -
20. Euphorbia palustris 0,7 e —_ = —_ e —_ S —
21. Urtica kioviensis 0,7 4.9 5.4 — - 1,6 — —_ 1
22. Symphytum officinale - = — 6,1 4.3 - - 14,5 1
23. Galium palustre 17,7 — —_ — — s —_ s -
24, Solanum dulcamara 2.7 0,9 1.4 21 — - — — —
25. Amorpha fruticosa 12,7 8.8 — | 18,1 -+ — — 4,5 -

(6., 9., 7) the relevés of the Glycerietum maxima association are linked at high simi-
larity level. The group linking to the former one at low similarity level (4., 5., 8) is
formed by the relevés. belonging to the Caricetum gracilis association.
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The group consisting of the relevés originating from the Typhetum angustifoliae
(2., 3) association is segregated from the former. The Scirpo-Phragmitetum typhetosum
subassociation (1) is linked to these groups at rather low similarity level. The results
of the classification regarding the relevés taken in the Autumn aspect of the vegetation
period are demonstrated in Fig. 3.

5
0,0{
0,1
02
03 I
04

05 :
086
07

08

09
1,0

1 526 3 78 491010112
0 00 CO0O0C0C00ONER

Fig. 3. Dendogram of the classification based on the relevés of October 20, 1985

The stands of the Typhetum angustifoliae (11., 12) and separately of the Scirpo-
Phragmitetum typhetosum subassociations form a well distinguishable cluster core in
the dendogram. Segregated from these two groups, another group is formed by the
stands of the Glycerietum maximae (3., 8., 7., 4) association as well as Glycerietum
maximae caricetosum (1., 5., 2., 6) subassociation. The differing similarity levels within
group are partly caused by the fact that the different relevés originate from different
water depths. As a consequence, two cores are separable within the Glycerietum
maximae caricetosum subassociation (1., 5. and 2., 6). The 1. and 5. relevés derive
from the epilittoral grade of the paralimnolittoral zone, where the Amorpha fruticosa
foreign to the community occurs with a relatively high covering quota. The 2. and 6.
relevés originate from the area of the supralittoral grade.

A good comparison is possible between the dendogram obtained during the
classification based on the species composition of the different cenoses and the den-
dogram of the classification based on the covering quota of the relevés. Thus, support-
ing the previous results, the cenoses can be classified according to species composition
and structure, and they form as well distinguishable cluster core in the dendogram
(Fig. 4). '

Studying the dendograms of the classification based on the covering quota values
in the relevés for the species of the studied cenoses (Fig. 5—6), the changes in species
composition and covering quota of the cenoses can be followed with attention in
the course of the Summer and Autumn aspects. During the appreciation of the
different cluster cores the species of the zonally located cenoses were found to form
groups and were well distinguishable. The species of transitional character foreign
to the community linked to these groups at low similarity level.
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Fig. 4. Dendogram of the classification based on the species composition of the relevés from October
20, 1985
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relevés of Table 2
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Classification and ordination according to the
characteristic indicator values

The results of the vegetation dynamic studies on the cenoses can well be inter-
preted with the help of the characteristic indicator values (HEINY 1960, BAGr 1985).
The dendogram of the classification based on the T-characteristic indicator values
obtained for the relevés of Table 2. is demonstrated in Fig. 7. Great similarity is

SIT
0,0 -
01
0,2
03 |
0,4 |
05 -
06 -
07 -
08
09 -
o £ SO 5 PR B ) T

Fig. 7. Dendogram of the classification based on the T-characteristic indicator values of the relevés
of July 17, 1985

manifest to the dendogram of the classification based on the relevés, on the basis of
which it is assumable that temperature demand belongs to the primary determinative
factors in the appearance of the character species of the cenoses at the time of the
Spring aspect. In the later relevés, however, the N-demand, acidity relations and the
hydroecological demand play emphasized role within the cenoses in the development
of he plant populations. It is apparent from the results of the classification based
on the N-characteristic indicator values that the character cenoses within the biotope
form separate groups easily distinguishable from each other. According to their nit-
rogen demand, the relevés of the clear stands of the Glycerietum maximae association
are linked to the relevés of the Typhetum angustifoliae association as well as the
Glycerietum maximae caricetosum subassociation. On the contrary, the fact that
the clear stands of the Glyceria maxima and the Typha angustifolia populations do
not, or only partially mix with each other is explained by the competition being
present between them (BUTTERY and LAMBERT, 1965) (Fig. 8).

s|n
0,0
0,1
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04 |
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165 2 480913 7112

Fig. 8. Dendogram of the classification based on the N-characteristic indicator values of the relevés
of October 20, 1985
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Table 3. Oct., 20, 1985

Serial number of
the stands

10

11

. Total coverage

75

70

30

30

80

60

15

90

50

1. Stratiotes aloides

2. Nuphar lutea

21,9

18,8

30

3. Hottonia
palustris

4.3

16,9

1,6

11,8

13,8

4,3

4, Schoenoplectus
lacustris

9,8

13,8

5. Rumex
hydrolapathum

1.3

2,6

9,8

6. Alisma plant .-
aquatica

1. Iris pseudacorus

11

1,6

8. Glyceria maxima

43,3

35,6

9. Phragmites
australis

27,2

10. Typha
angustifolia

12

11. Carex gracilis

9,8

35,6

12. Carex elata

32,2

13. Lycopus
exaltatus

)

1,6

14. Lysimachia
vulgaris

4.3

3,6

15. Stachys palustris

1,6

16. Sium latifolium

4,3

1,6

17. Mentha aquatica

1,6

18. Euphorbia
palustris

4,2

19. Urtica kioviensis

1,6

3,2

20. Lytrum salicaria

4,3

5,6

4,2

21. Symphytum
officinale

3,2

22. Galium palustre

4,3

23. Calystegia
sepium

4,3

24, Polygonum
lapatifolium

25. Cardamine
amara

32

26. Solanum
dulcamara

2,6

42

E]

27. Amorpha
fmu’cos_a

4,3

33

1,6

26,2

3,2
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Fig. 9. shows the ordination analysis of the relevés of Table 4. Sharply segregated
groups are detectable on the diagram along the I. and II. axis. These groups are
formed by the Typhetum angustifoliae (11., 12.), Scirpo-Phragmietum typhetosum
(13), Glycerietum maximae caricetosum (7., 8), Caricetum gracilis (1) and the Glyce-
rietum maximae (10., 2., 9., 4., 5., 6) associations. The groups can be placed beside
each other at the I. axis, which can be compared with the direction of succession
series of the Phragmitetea cenoses.

1L axis
ELLueeE

05
173

az

gl
£

1
I
)

T2 oz _oac o W8 AW [axis
g S ;10\
/

Fig. 9. Diagram of the ordination based on the relevés of September 5, 1986. Arrow indicates the
trend (possible shift) of the succession for the different groups

According to the obtained data, the zonation of the cenoses and, as a consequen-
ce, the trend of the succession are determined by the R and W characteristic indicator
values in case of the cenoses at Lake Sulymos belonging to the Phragmitetea associa-
tion class. Studying the clusters formed on the dendogram shown in Fig. 5. (the dendo-
gram of the classification based on the covering values of the species occurring in the
relevés of July 17, 1985), it could be seen that the cluster cores correspond to the
zonally located cenoses. The species belonging to identical or close to identical hydro-
ecological groups were found to aggregate in the cluster cores. In the present case it
was not expediential to classify the populations based on the conventional W-charac-
teristic indicator values elaborated by ZovLyomr ET al. (1967); instead the system
developed by BoprROGKOZY was used, distinguishing 3—3 subunits of these indicator
values within 10 categories (BoDROGKOZY 1982). The species forming the first group
were mainly those growing at the littoral zone, belonging to the hydatophyta 2 and 3,
hydato-helophyta 1—3 categories. The second group was firstly composed of helo-
phyta 1—2 species, the third again of helophyta 1—2 species — but here the hygro-
phyta 2, hygro-mesophyta 3 and mesophyta 1 species also appeared. These species
are firstly found at the paralimnolittoral zone. The zonations are well separable from
each other, in conformity with the non-constant and constant inundation.

A relationship is manifest between the ordination of the relevés of Table 3 and
the W-characteristic indicator values of the different cenoses. On the diagram a
W straight line can be drawn for the relevés (Fig. 10), and by letting a perpendicular
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Table 4. Sept., 5. 1986

Serial number
of the stands

10

11

13

Total coverge

70

80

75

95

65

85

85

95

65

80

70

60

1. Nuphar lutea

5,2

2. Polygonum
amphibium

0,1

1,6

117

3. Sparganium
erectum

4. Butomus
umbellatus

0,5

3,6

1,1

0,6

5. Schoenop-
lectus
lacustris

22,7

6. Rumex
hydrolapa-
thum

9,2

7,9

12,6

20,2

15,4

21,7

23:5

16

7. Alisma
plantago-
aquatica

8. Iris
pseudacorus

4,2

2,9

5,2

%)

6,7

9. Glyceria
maxima

3,9

32,8

70,2

80,1

26,7

10. Phragmites
australis

7.3

18

11. Typha
angustifolia

323

23

12. Carex
gracilis

29,1

12,8

13. Carex elata

23

14. Carex
riparia

2,2

2,4

28,6

28

15. Lysimachia
vulgaris

19,1

4,9

17,6

10,5

16. Eguisetum
palustre

1,4

3.6

0,8

17. Sium
latifolium

0,5

1,3

18. Mentha
aguatica

0,2

0,3

19. Urtica
kioviensis

20. Lytrum
salicaria

0,2

0,8

21. Symphytum
officinale

13,5

2,4

5,5

22, Solanum
dulcamara

23. Amorpha

Sfruticosa

3,2

0,5

3,3




ILaxis

Fig. 10. Relationship between the ordination based on the relevés from October 20, 1985 and the
W-characteristic indicator values of the different stands

fall on this from the object (relevés), the arising foot-ends can be ranged in order
of magnitude. Based on this the zonation of the character cenoses is easily classifiable,
which is related to the raise in water depth and the fluctuation of the inundation. In
case of two objects (10., 9) negative deviation was found in the direction of the straight
line. These two objects were formed by the stands of the Scirpo- Phragmitetum associa-
tion. This result can be explained by the wide ecological amplitude of the Phragmites
australis species (BJORK 1967). Fig. 11 demonstrates the diagram for the ordination
of the stands of the 2. cenological table. Comparing the groups formed along the
I1.—II1. axis of the diagram with the dendogram of the classification of the relevés
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Fig. 11. Relationship between the ordination based on the relevés from July 17, 1985 and the R-
characteristic indicator values of the cenoses
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(Fig. 2), great similarity was experienced. Beside positive II. and negative 111. axis,
the Caricetum gracilis (4., 8., 5) and well separated from this, the Scirpo-Phragmitetum
typhetosum (1) cenosis groups showed segregation. Beside negative II. and negative
I11. axis-values the Typhetum angustifoliae (2., 3) association group could be distin-
guished.

The objects obtained on the basis of the ordination results could be ranged in
succession along an R-straight line. The order of succession was formed by the foot-
ends of the objects obtained by means of projection perpendicularly on the R straight
line. The highest mean indicator value was manifest in the Glycerietum maximae
cenosis, followed in decreasing order by the Scirpo-Phragmitetum typhetosum, the
Caricetum gracilis and the Typhetum angustifoliae associations.

Fig. 12. shows the results obtained for the ordination of the relevés of Table 3
(with consideration of the results of the I.—III. axes). The points of the stands were
grouped according to the cluster cores found on the dendogram (Fig. 13) of the classi-
fication based on the R characteristic indicator values. Approximately identical orders
of magnitude were evidenced for the mean R-values of the stands in the different
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Fig. 12. Diagram of the ordination of the relevés from October 20, 1985. Arrow indicates the direction
of the shift according to the R-characteristic indicator values of the different cenoses, which is
comparable with the trend of the succession relations of the cenoses
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Fig. 13. Dendogram of the classification based on the R-characteristic indicator values of the relevés
from October 20, 1985
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groups. Examination of the mean R—values of the groups revealed an increase accord-
ing to order of magnitude along the 1. axis, the trend and order of which could be
compared with that of the succession of the cenoses. The observed increase is indicated
on the Figure by the direction of the arrow.
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Glycerietum maximae caricetosum
Glycerieturn maximae
Scirpo-Phragmitetum typhetosum
Typhetum angustifoliae
Caricetum gracilis
— Nuphar lutea
— Polygonum amphibium var. aquaticum
— Phragmites australis
— Carex elata
— Typha angustifolia
— Urtica kioviensis
— Sparganium erectum
— Carex gracilis
— Lysimachia vulgaris
— Mentha aquatica
— Euphorbia palustris
— Symphytum officinale
— Rumex hydrolapathum
— Iris pseudacorus
— Glyceria maxima
— Lytrum salicaria
. — Alisma plantago-aquatica
— Carex riparia
— Amorpha fruticosa
— Sium latifolium
— Butomus umbellatus
. — Schoenoplectus lacustris
— Stratiotes aloides
— Hottonia palustris
— Stachys palusiris
— Solanum dulcamara
— Lycopus exalratus
— Calystegia sepium
— Galium aparine
— Cardamine amara
— Fraxinus sp.
— Potamogeton lucens
— Galium palustre
— Sagittaria sagittifolia
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A Sulymos-t6 Phragmitetea asszocidcio osztilyba tartozé
cindzisainak szezondlis dinamikai és strukturalis valtozdsai

SzaLma E. és Livar O.
Juhéasz Gyula Tanarképzd Foiskola Biologia. Szeged

Kivonat

A Kiskunsagi Nemzeti Park teriiletén, a lakiteleki Holt-Tisza mellett huzdédo Sulymos-to
mocsari (Phragmition) és magassasos (Magnocaricion) karakter conozisainak conologiai és szezo-
nalis dinamikai vizsgalatat 1985—86. évben végeztiik.

A Sulymos-toban eléforduld conozisokra, a tavaszi aszpektus inicialis fazisaban a Phragmition
karakter asszocidciok talsulya a jellemzdé. A litordlis dvben a fajok nagy diverzitasat figyelhetjiik
meg, ezzel szemben a to kozepe felé haladva a diverzitas csokkenését, s vele egyidében a fajok egyed-
szamanak novekedését tapasztalhatjuk.

A conologiai felvételek klasszifikacioja alapjan az egyes condzisok szezonalis dinamikaj
strukturalis valtozasai jol értelmezhetdk. A toban tenyészd asszocidciok zonalitasat csak a part-
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menti régioban figyelhetjiik meg. A zonacio kialakulasat egyrészt a Sulymos-to domborzati viszonyai
a vizszint ingadozésa, a vizmélység alakulasa okozza. Masrészt a zonalisan megjelend asszocidciokat
alkoto fajok Okologiai igénye, s a kozottiik kialakulé kompeticio hatarozza meg.

A eutrofizaciés és feltdltodési folyamatok elérehaladtat elésegité fitomassza dekompozicidja
soran szukcesszios sor allithato fel. Az eredményekbdl feltételezett szukcesszios sor: Typhetum
angustifoliae—Scirpo-Phragmitetum typhetosum—Scirpo-Phragmitetum phragmitetosum—Glycerie-
tum maximae —~Caricetum gracilis.

Sezonsko-dinamitne i strukturne promene svakog cenozisa
koje pripadaju asocijaciji phragmitetea jezera Suljmos

SzarLma E., Lévar O.
Via ¥kola pedagogije ,.Juhasz Gyula™, katedra za biologiju, Segedin

Abstrakt

U 1985—85. godini vriena su cenotitka ispitivanja jezera Sulymos kraj mrtvaje Tise Lakitelek
na podrudju Nacionalnog parka Kiskunsig, u mo&varnim (Phragmition i Magnocarition) zajedni-
cama u sezonskom aspektu. U jezeru Sulymos od zajednica proleénu inicijalnu fazu karakterige
pretezno asocijacija Phragmition. U litoralnoj zoni utvrdjen je veliki diverzitet vrsta, nasuprot
sredini jezera, gde se diverzitet smanjuje a broj jedinki pojedinih vrsta povecava.

Klasifikacija cenotickih snimaka ukazuje na dinamiku strukturalnih promena u datim zajed-
nicama u sezonskom aspektu. Zonalnost asocijacija je uoéljiva samo u priobalnoj zoni jezera. Zonal-
nost je uslovljena delom promenama vodostaja, dubinom vode i konfiguracijom jezera. S druge
strane ona je odredjena ekoloSkim zahtevima i kompeticijom vrsta datih asocijacija.

Dekomporzicija fitocenoza ubrzava proces eutrofizacije i nasipavanja, pri ¢emu je moguce
uspostaviti sledeci sukcesivni niz: Thyphetum angustifoliae—~Scirpo-Phragmitetum typhetosum —
—Scirpo-Phragmitetum phragmitetosum—Glycerietum maximae —Caricetum gracilis.

Cesontbie JHHAMHYEeCKHEe H CTPYKTYPHLIE H3MeHeHHA ﬁl{l}lIEHOBOB
Kaacca accouuanmii Phragmitetea ozepa IMyiimor

2. Canmau O. Jlepau
Kadenpa 6uonorau INemarormyeckoro RHCTATYTa uMern Tromer FOxaca, Ceren, Beurpus

Pezrome

B 1985—1986 romax OpoBeleHBI LEHONOTHYECKHE W CE30HHO-IHHAMKYECKHE HCCIETOBAHHAS
Guouenosop Gonot (Phragmition) u moiimennsix nyros (Magnocarition) osepa Iyifmorm, Haxon-
Auerocs pAgoM co crapuueidl Tucel B6mu3n JlakuTenexk Ha TeppuTopud HalHOHATEHOTO mapka
«KMIIKyHIIAD),

B campiii xapakTepriii nepao s BecHE! B 6HONEH03ax o3epa [llyiiMom npeo6nataroT acconmanai
THna Phragmition. B mprGpexkaOoM nosice Habmogaerca 6obirnoe pa3Hoo6pasne NPH3HAKOB (muBep-
reHuns) BruaoB. IIpubnmxasck K HEHTPY 03epa, NMpH YBETHYEHWH YHCITCHHOCTH Ocobelf mo BHmam
YMEHBIIAETCH NHBEPIreHLHS BHIOOB.

Wcxonsa w3 knaccAHEKALNHE LEHOTOTHYECKHX CHEMOK, PACCMOTPEHEI CE30HHO-THHAMHYECKAS K
CTPYKTYPHBIC H3MCHCHHA OTIENbHbIXx OHOueHo30B. Pa3neneHne Ha 30HBI ACCOUMAIHIT B 03epe HAG-
JIIONIAETCA TOIBKO B MPHOPERHOM paiione. Bo3HHKHOBEHHE 30H OGYCIIOBIEHO pembedhoM IHA, KO-
nebaHMsMM YPOBHS BOMIBI, H3MEHEHHAMM ITyOHHbI 03epa IlyiiMom, a TakkKe SKOJOrHYECKAMH MOT-
PeGHOCTAMH BHIOB, 00pa3ylOIAX COOBIIECTBA MO 30HAM, H B3AHMOOTHOIIEHHSMH MEXKLY HEMH.

B pesynbTaTe pasnoxenus GUTOMACCEH], CIOCOGCTBYIONIEH YCKOPEHHIO IBTPO(HH H 3apACTAHMAS,
MOKHO ONpENETHTE CIEAYIOMYI0 MOCTEIOBATENEHOCTE CYKIECCH:

Typhetum angustifoliae - Scirpo-Phragmitetum typhetosum — Scirpo-Phragmietum phragmi-
tetosum — Glycerietum maximae — Caricetum gracilis.

Tak xax HanpapJIeHHe CYKLUECCHH COBNANAET ¢ HaNMpaBJICHAEM H3IMEHEHHS nokazaTens R — xa-
PaKTEPHCTHK, NPEONONAraeTcs, YTO KHCIOTHAA CPela BHYTPH ODHOTONA MMEET 3aMelIsioulee aeii-
crere. I1o nokasarensm namakatopos T, W B N — XxapakTepHCTHE ONpPEIE/eHET pe3y TbTATEL Bere-
TAUHOHHO-THHAMAYECKHX HCCICIOBAHHS.
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STUDIES ON THE VEGETATION DYNAMICS OF NANOCYPERION
COMMUNITIES III. ZONATION AND SUCCESSION

I. BAGr
Department of Botany, Attila Jozsef University, Szeged, Hungary

(Received January 21, 1986)

Abstract

Using the “degree of succession™ (DS) index of NUMATA, as with the descriptions in Parts
I. and II. of this study, the succession types in the upper and lower parts of the Nanocyperion zone
can be distinguished. The vegetation of the upper Nanocyperion zone shows a successive relationship
with the Bidentetea associations of the higher level, as does the vegetation of the lower zone with
the Agropyro-Rumicion associations of the higher flood-plain levels. The transition in the direction
of the Agropyro-Rumicion associations is represented by the cyperetosum fusci subassociation of the
Rorippo-Agrostietum siooniferae association, first described in the present paper.

Introduction

The rapid changes characteristic of the Nanocyperion (now referred to as
Elatini-Eleocharition ovatae PIETSCH 65) zone of the river-bed — by the term Nano-
cyperion zone we mean the bed section where the Nanocyperion species appear with
a considerable coverage and which forms a more or less definite zone, even if only for
a short period — take place in a manner difficult to interpret cenosystematically and
which has not yet been completely clarified. This is referred to by the complicated
cenosystematic network of the associations, subassociations and varieties found in
this zone. The cenotaxa belonging here (which deserves a mention) can be classed
among the Nanocyperion flavescentis W. KocH 26, Chenopodion fluviatile Tx. 60.
Bidention tripartitae NorRDH. 40, and Agropyro-Rumicion crispi NORDH. 40 associa-
tion groups, by which means three association classes (Isoéto-Nanojuncetea Br.-BL.
et TX. 43, Bidentetea tripartitae Tx., LoHM., PrsG. 50, and Plantaginetea majoris Tx.
et PRsG. 50) account for the population of a relatively small part of the river-bed.

The studies performed so far (Bacr 1985, BAGI—Ko6rMOczr1 1986) with the help
of multivariate methods have distinguished two kinds of populations found in the
lower zones of the Kords-bed: the “exterior” primary succession taking place in
higher reliefs and the “interior” primary succession in the deeper reliefs, closer to
the water. The populations of differing types have been verified by the multivariate
analysis of both the species and the cenoses.
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Historical relations

The botanical analysis of the river-bed was restricted to the classification given
by floralists at the beginning. Accordingly, valuable enumerations were provided
by PoLGAR (1912, 1927) from the Szigetkdz area of the Danube; by LANyr (1914,
1916) from the Csongrad county regions of the River Tisza; by Boros (1929) and
So06 (1938) from the areas touching the reaches of the River Tisza bordering on the
Nyirség (a district in north-eastern Hungary), as well as by PRISTER (1947) from the
alluvium-shallows of the Szamos in the surrounding area of Kolozsvar. An overall
review of the retraceability of the earlier, rather sporadical botanical information can
be obtained from the works of ZéLyomr (1937) and TiMAR (1950a, b).

The “plant-sociological”, cenological studies on riverbeds began to show rapid
progress in the 1930s—40s, with the application of the results of the Ziirich-Mont-
pellier School (BRAUN—BLANQUET, 1951). The studies of ZéLyomr (1937) on the
Szigetkéz paved the way. The work of UrvArost (1940) is the first comprehensive
cenological study pertaining to the region along the River Tisza. It was TiMAR (1943,
1948, 1950a) who studied the banks of the River Tisza most thoroughly, extending
his studies to the Maros as well (TfMAR 1950b). His works provide an overall view of
the cenological, zonational and successive relations of the mentioned rivers. Follow-
ing TiMAR, BoDROGKOZY (1958, 1971, 1982, 1985) dealt with the vegetation of the
lower zones of the River Tisza in detail. He firstly studied the pedological features of
the plant communities, and his later publications comprise their hydroecological
evaluation. The most complete cenosystematic summary of the Hungarian Nano-
cyperion associations is linked with the name of PieTscH (1973).

However, specialist literature does not contain such a notion about the succession
relations of the lower zones of the river-bed, which would give a joint interpretation
of the development and presence of the association-groups mentioned in the Introduc-
tion. The most specific study of the process of succession was carried out by TiMAR
(1950a), the theories of whom were also adopted by S00 (1962). TiMAR drew a distinc-
tion between the succession types characteristic of the sandy, silty and clayey banks.
His succession-scheme for silt soil can be applied to describe, on a large scale, the
vegetation along the Koros.

KARPATI et al. (1962) also a refer to the Agropyro-Rumicion group neglected
by TiMAR (or, more exactly, mentioned by him for higher reliefs as the agrostidetosum
stoloniferae flood-plain type) as a characteristic succession stage of the lower reliefs,
but no detailed analyses were given, nor were the connections with the Nanocyperion,
Bidention and Chenopodion fluviatile demonstrated.

The cenological research of the specific study area, the Koros-bed, is rather
meagre, though a large number of studies have been carried out in respect to forest
types. The work of MATHE (1936), however, was not followed by any major cenologi-
cal publications; apart from the forest-communities, studies on other communities
are almost completely missing from specialist literature. One descriptive work on the
Nanocyperion associations along the Koros is the essay of TIMAR—BODROGKOZY
(1959) relating to Tiszazug.

Materials and Methods

The contour sketch map of the study area is found in Fig. 1. Six, well distinguishable stands
are demarcated in the area. The different stands are almost horizontal, thus, their vegetation can be
regarded as being of a homogeneous distribution. The relevés were made at two points in time: the
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Fig. 1. DS values of the relevés as a function of the relief. The numerals correspond to the serial
numbers of the cenological relevés as regards Table 1. The trend of the change of vegetation of the
same stand is indicated by an arrow. The regional localization of the different relevés is shown on
the complementary contour sketch map, on which a dotted line indicates the border of the stand

earlier ones (on 6th September, 1982) at the beginning of the vegetation period, shortly following
inundation; the later ones at the end of the vegetation period (on 30th October, 1982), shortly before
the first major autumn frost. Owing to the rapid and marked transformation of the vegetation —
which makes mathematical processing possible — the estimation errors of the coverage are negligible
as compared with the changes taking place in the composition of the vegetaiion.

To characterize the successional state of the relevés, the “degree of succession™ (DS) index of
NumaTa (1962) was used (ref. NumaTAa 1969):

n

X ild

n

DS = v )

where | is the number of the Raunkiaer-type life-form of the plant species (FEKETE 1981): Th=1,
H and G=10, N=50, M and MM =100; d is the value characteristic of the dominance of the
plant species; n is the number of species occuring in the stand; and v characterizes the total coverage
of the vegetation: 100% coverage is indicated by the value 1. NuMaTa (1979) published a comple-
mented variant of his DS index, according to which:

Y Id
DS = ) Cv

2

n

where c is the so-called “climax adaptation number”, being 1 in case of the pioneer species and 5
in case of the climax species. Since, in the given case, the majority of the species can be regarded as
pioneer species, the calculations were prepared in the form of index 1. The reliability of the DS
index is proved by its applications in Hungary (PAPP—PRECSENYT 1980, PrRECSENYI 1981).

Results

DS values were calculated on the basis of Table 1, which, apart from the coverage
data of the species, also comprises the important data of the relevés, and the life-

form categorization of the plant species (S06 1964—1980), as well as their ordered
NUMATA-number.
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The results illustrated as a function of the relief are shown in Fig 1. The DS
values of the relevés taken on the earlier date increase with the raise in relief, the
cause of which is that the vegetation had longer periods at disposal for development
with an elevation in relief, which mainly led to the increase in total coverage. Cha-
racteristic of the species composition is that the Nanocyperion character species are
dominant at lower reliefs (1., 3., 5. relevés), while, at higher reliefs (7., 9. relevés),
the Chenopodio-Scleranthea and, within this, the Bidentetea and Plantaginetea
character species appear with a considerable coverage, besides the Nanocyperion
species. In these relevés the species number is somewhat higher. It is also a Nanocy-
perion species, the Cyperus fuscus, that dominates in the 11. relevé. The low coverage
ratio of the Chenopodio-Scleranthea character species can be traced back to compe-
titive elimination arising as a consequence of the large coverage of the rapidly
spreading Cyperus fuscus, which, due to the great moisture content of the soil, may
be considerable at the beginning of the vegetation period. The differing species com-
position of the 7. and 9. relevés is also caused by the circumstance that the two
relevés belong to that zone of the river-bed where large amounts of organic matter
and debris are deposited by the surf of the river. Therefore, the appearance of the
Bidention character species in a higher ratio is a regular feature here. The deposition
of organic debris at higher (11. relevé) and reliefs is to a lesser degree.

In case of the relevés recorded at the later point in time, the development of the
DS value is sharply divided into two parts. At the lower relief (2., 4., 6. relevés) the
DS value shows a marked increase with the elevation of the relief. The increase
in DS is in connection with the greater coverage and the appearence of the species
having a H, H—HH life-form. These factors can compensate for the decrease in
the DS value arising from the increase in species number. At higher reliefs (8., 10.,
12. relevés) the increase in DS value is of a slighter degree and is even decreasing in
case of the 12. relevé. Such a change in the DS value is caused mainly by the increase
in species number, as well as by the fact that, besides the almost unchanged value
of the total coverage, Bidentetea instead of Nanocyperion species appear, though
both are of Th life-form.

Cenosystematic evaluation

At higher reliefs the first to develop is the Nanocyperion, mainly the Cypero-
Juncetum association, which can also appear in an almost typical form (11. relevé).
In the zone where the organic debris accumulates, the appearance of the Bidentetea
species follows shortly after — almost simultaneously with — these Nanocyperion
species (7., 9. relevés), which are partly Bidention tripartitae, partly Chenopodion
fluviatile character species. With the advanced vegetation period, the soil of the higher
reliefs becomes dry, which is unfavourable for the Nanocyperion species sensitive
to a lack of water. Hence, their predominance shows a considerable decrease in the
cenoses (8., 10., 12. relevés). The degradation of their cenoses is evident, most strik-
ingly, in the decrease in DS value in the 11., 12. relevés. The free areas can be occupied
by the Bidentetea species (cf. So6 (1964—80) 1. vol., p. 218, So6 (1957), p. 339).

At lower reliefs, the earlier relevés comprise the character species of both  the
Cypero-Juncetum and the Dichostylidi-Gnaphalietum associations, in correlation with
the fraction-composition of the soil on the Korés-bed (cf. KARPATI 1985), since, in
the lighter soil of the river-bed, the Cypero-Juncetum, while, in the bound soils, the
Dichostylidi-Gnaphalietum are the more characteristic associations. From this point
of view, the soil in the studied reach of the Korés is of an intermediate type. Thus,
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the development of the two communities here either forms mosaic-complexes, or
transitions of each other (Fig. 2). According to BoprOGKOZY (1982), the decisive
factor is the distribution of the seeds in the soil.

With the advancement of the vegetation period, there is a considerable increase
in the vegetation coverage. At the same time, the moisture of the soil does not
decrease essentially due to proximity of the water level of the river. Such species appear
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Fig. 2. A soil-fraction analysis of the soil-segments of the study area. The dominant fraction is the

silt fraction. The percentage distribution of the soil grains between the clay and sand fractions is of

an identical order of magnitude. The clay fraction is approximately double that of the sand fraction,

The horizontal axis shows the percentage share of the fraction indicated in the heading from the
whole soil sample, to the depth interval displayed on the left

which develop more slowly beside the Nanocyperion species, but have greater com-
petitive ability and hinder the further increase in coverage of the Nanocyperion spe-
cies. These species are partly of a Chenopodion fluviatile (2. relevé), partly of an
Agropyro-Rumicion character (4., 6. relevés). Therefore, in the deepest zone of the
river-bed — in case of the vegetation period being enough — there is the possibility
for their appearance, which is otherwise characteristic of the relief above the Biden-
tetea associations (found in the Nanocyperion zone of the river-bed) (KARPATI et al.,
1965). The higher succession grade is indicated by the high DS value of the 6. relevé.
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The Agropyro-Rumicion stand developing here differs from the Agropyro-Rumicion
associations found on the higher areas in many essential aspects.

The stand is mainly similar to the Rorippo (sylvestri)-Agrostietum stoloniferae
(Moor 58) OBERD. et TH. MULL. 61. association (cf. MARKOVIC 1973, BODROGKOZY
1985). An essential difference is that, as regards relief, it develops parallel with the
dissociation of the Nanocyperion associations characteristic of the zone below the
Bidentetea (Chenopodion fluviatile) associations. It contains a considerable amount
of Nanocyperion elements, while the typical Rorippo-Agrostietum associations have
no Nanocyperion antecedents (KARPATI—KARPATI 1963, MARKOVIC 1978). Its
characteristic appearance can only be studied in case of an adequately long vegeta-
tion period. This, together with its transitional character, is the reason why no men-
tion has been made up to the present. (The Rorippo-Agrostietum stoloniferae itself is
an association which has not been known long, as it is not mentioned in the Ubersicht
HI of So6 (1961). Similarly, it has extensive stands characteristic of large areas
(KARPATI—K ARPATI 1963)). The predominant species of the stand are the Rorippa
sylvestris and, in typical cases, in an almost identical ratio, the Rumex stenophyllus,
or the Rumex crispus. The two Rumex species may occur separately as well as together.
The Rumex stenophyllus is more characteristic of the stand. A basic deviation from
the Rorippo-Agrostietum association characteristic of higher reliefs is that the sub-
species (varietas) of the Agrostis stolonifera prorepens occurs too. (It is also held to
be a species under the name of Agrostis stolonizans BEss., cf. S06 1964—80, V. vol.,
p. 399). Accordingly, the stand is markedly distinguished from its typical association
by the Agrostis stolonifera ssp. prorepens, cf. BRAUN—BLANQUET (1951), p. 21.

Based on the aforementioned, cenosystematically the stand can be regarded as a
Rorippo-Agrostietum association. The appearance of the Rumex species in consider-
able coverage points towards the Rumici- Alopecuretum geniculati TX. (37) 50 associa-
tion. The relatively long-lasting inundation is presumedly a common environmental
factor. However, the Rumici-Alopecuretum association is not characterized by the
appearance of the Nanocyperion species (MARKOVIC 1973). The appearance of the
Gnaphalium uliginosum and the Eleocharis acicularis in this association has also
been identified by BODROGKOZY (1985) to having a zoogenic effect. Due to the occur-
rence of the Nanocyperion species — which refers to a habitat basically differing
from that of the Rorippo-Agrostietum association described so far — it is reasonable
to differentiate, at subassociation level, between the stands developing in the Nano- |
cyperion zone of the river-bed. The name cyperetosum fusci is considered appropriate,
after the predominant Nanocyperion species, the Cyperus fuscus. The appearance of
the Rumex species in the subassociation can be evaluated cenosystematically as facies.
The relevés taken from the subassociation are contained in Table 2.

Discussion

Zonation and succession

The succession relations of the lower zones of the Kords river-bed are illustrated
by the following vegetation period — relief scheme (Fig. 3).

On the basis of the idealized scheme (neglecting transitions and mixings), along
an optimal horizontally drawn relief axis, it can be readed off what zones are formed
by the vegetation at a given time-point on the lower parts of the river-bed. For examp-
le, at the time of the earlier plotting the relevés preapred at the deepest reliefs fall into
the Nanocyperion zone, the next two into the border of the Bidentetea-Nanocyperion
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and Dichostylidi-Gnaphalietum) may develop into an Agropyro-Rumicion association,
and there is the appearence of the species of the Chenopodietum rubri association.
The succession index of these ranges from 20 to 40. The Rorippo-Agrostietum stoloni-
ferae association developing on the higher levels of the river-bed is characterized by
a DS value around 60—130 (KARPATI—K ARPATI 1963). In the “B” zone — of which
the accumulation of organic debris is characteristic — the Bidentetea associations
develop after a rather short Nanocyperion phase. Here the succession has somewhat
organogenic character (SiMoN 1957). This is suggested by the presence of the Biden-
tion tripartitae species (but, must be compared with cenosystematic uncertainty, as
regardings the condition of the “Xanthietum italici” (PoLI—TUXEN 1960, So6 1964—
80, MARKOVIC 1981)). At the beginning the “C” zone is a typical Nanocyperion one.
However, with the effect of the drying out caused by the decreased water level, its
place is occupied by Bidentetea associations in the advanced vegetation period. The
vegetation period of the grade demarcated “D” (Fig. 3) is long enough for the
perennial plant species to develop closed stands. As consequence, there is no possi-
bility here for the appearance of the Nanocyperion species.

It is apparent, from the aforementioned, that in the lower parts of the river-bed
the zonation and succession cannot be brought into compliance: i.e. the vegetation
of the higher zone does not signify that the next succession stage of the vegetation
found in the zone below it. In this initial phase of the succession, the Bidentetea as-
sociations may not be considered as a successive transitions between the Nanocy-
perion and the Agropyro-Rumicion associations. This is all the more probable
regarding the Rorippo-Agrostietum cyperetosum fusci stand developing on the lower
reliefs of the river-bed. Owing to the accumulation of excess organic matter, it seems
the Bidentetea associations indicate another means of succession (of a degradative
character). They are probably related to the Bidentetea, and, within this, to the
Bidention tripartitae associations of the higher reliefs. These conclusions are also
supported by the DS values calculated according to community types. The following
factors may play a role in the development of these alternative succession types of the
river-bed:

The zonation form of soil properties;

Changes in humidity relations, depending on relief;

The specifity of the duration of the vegetation period by the relief’

Differences in propagulum distribution in the soil (cf. TimAr 1950a for the con-
nection between seed size and deposition, p. 89);

The differing growth of the species;

The differing tolerance of the species in respect to environmental changes;

The differing competitive ability of the species, which may differ from each other,
to various degrees, with changes in environmental parameters;

8. The ratio of the life-time of the species and the length of the vegetation period
at its disposal (WHITTAKER 1974);

9. The life-form (cf. BAGI—BoODROGKOZY (1984), under identical hydroecological
conditions, in a drying out flood-plain lake, besides a sinking water level, the
hemikryptophyton Agrostis stolonifera is displaced by the therophyton Heleochloa
alopecuroides at deeper reliefs);

10. The possibility of migration.
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The gravity of the listed factors, differing according to zones, is the cause of
the differing route per zone of the processes of succession.

42



In the present report it was aimed to analyse the cenosystematic relations of the
succession on the river-bed. The possibilities of the operativity of the mechanism and
dynamism were only touched upon to the extent of a few hints. This can be realized
by means of performing further studies in respect to the previously listed factors.
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Vegetdciodinamikai vizsgdlatok Nanocyperion jellegii novénytarsuldsokban IIL
Zonaci6 és szukcesszio

Baai I.
J. A. Tudomanyegyetem, Novénytani Tanszék, Szeged

Kivonat

Numata ,,degree of succession” (DS) indexének felhaszndlasaval a dolgozat I. és II. részében
leirtakhoz hasonloan elkiilonitheték egymastol a Nanocyperion zona felsé és alsd részének szuk-
cesszidtipusai. A felsé Nanocyperion zona névényzete a magasabb artéri szintek Bidentetea, mig az
alsd zona ndvényzete a magasabb artéri szintek Agropyro-Rumicion tarsuldsai felé mutat szuk-
cesszios kapcsolatot. Az dtmenetet az Agropyro-Rumicion tarsulasok felé a Rorippo-Agrostietum
stoloniferae asszociacio itt elészor leirt cyperetosum fusci szubasszociacioja képviseli.

Ispitivanje dinamike vegetacije sa karakteristikama Nanocyperion zajadnice III,
Zonacija i sukcesija

I. BAct
Katedra za botaniku Universiteta J. A., Szeged

Abstrakt

Korid¢enjem indexa Numata ,.degree of succession” (DS) mogu se razdvojiti-sli¢no kao $to
je ve¢ napisano u I i IT delu-tipovi sukeesije, koje se nalaze u gornjoj i donjoj zoni Nanocyperion.
Vegetacija u gornjoj zoni Nanocyperion pokazuje sukcesijski odnos prema zajednicama na
viSim nivoima vodoplavnog zemljiSta kao §to je Bidentetea, dok vegetacija u donjoj zoni Nanocy-
perion pokazuje sukcesijski odnos prema zajednicama na vi§im nivoima vodoplavnog zemljidta,
kao ¥to je Agropyro-Rumicion. Prelaz prema zajednicama Agropyro-Rumicion pokazuje, prvi put

u ovom delu opisana subasocijacija cyperetosum fusci, deo asocijacije Rorippo-Agrostietum stolo-
niferae.

Bererannonno-mHaMidecKiie HCCIeI0BAHNA HAJ COO0IeCTBAMN pPacTeHHil
THna Nanocyperion
III. 3onauus 1 cykneccHs

H. Baru
Kadenpa Goranmkn Vausepcnrera mvenn Attumsl Hoxeda Ceren, Berrpus

Peztome

MeTtomom npumenenns urmekca Numata ,,degree of succession” (DS), kak ommcano e I
u Il rnasax macrosmeil paGoTsI, pasneneHsl IPYr OT APYTa THIEI CYKLECCHH HUKHEil M BEpXHEH
dacTeiil 30Hel Nanocyperion. PacTHTeNLHOCTE BepxHE uacTh 30HBI Nanocyperion ykasbiBaer Ha
NPEEMCTBEHHYIO CBA3b ¢ coobmecTBamu Gonee BEHICOKHX YPOBHEil 3aTorenns Tuma Bidentetea, a
PACTHTENLHOCTh HEKHEH 30HBI — ¢ coobuiecTBamm GONee BBICOKMX YDOBHEH 3aTONICHHS THOA
Agropyro-Rumicion. Breperie 31eck onucannas cybaccoumanms cyperetosum fusci cooGuecTpa
Rorippo-Agrostietum npencraenser coboii nepexon k coobmecTram Agropyro-Rumicion.
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Abstract

The paper deals with studies on the temporal and spatial changes in the diversity and evenness
of the vegetation of the Nanocyperion zone found on the river-bed. A relatively lower diversity is
characreristic of the more or less typical associations developing during the course of the succession,
while the stands representing transitional cenoses between the associations are characterized by a
higher diversity. The increase in diversity of the vegetation on the lower reliefs developing in the
direction of the Agropyro-Rumicion is accompanied by an increase in the value of evenness.

Introduction

Depending on relief, two kinds of courses are distinguishable for the succession
of the lower, Nanocyperion zones of the river-bed. This is supported by a comparison
between the ordination and classification of the stands and the characteristic indicator
values (BAGI 1985), as well as by a cenosystematic evaluation of the ordination and
classification of the species (BAGI—KOrMOCz1 1986). This notion is verified by the
results obtained with the ““degree of succession™ index of Numata, which have also
provided the possibility for the more precise cenosystematic categorization of this
part of the river-bed (BAcr 1987).

The spatial segregation of the succession types is determined by the localization
of the relief and the differences developing on account of this: in the development of
the vegetation at a higher relief compared to the lower relief, decisive factors are the
longer vegetation period, the drying out of the soil to a greater extent, the accumula-
tion of organic debris, the direct connection with the higher reliefs of the flood-plain.
The lower reliefs adjacent to the river-water are characterized by an extremely short
vegetation period and constant favourable soil humidity. Owing to these dif-
fering abiotic circumstances, the processes of succession take up divergent courses.
The vegetation in the lower zone develops in the direction of the Agrorpyo-Rumicion,
that in the upper zone towards the Bidentetea (Bidention tripartitae). (Further details
are contained in Parts [—III of this study.) The divergent development is indicated by
differences in the changes of the degree of succession. The relationship between degree
of succession and diversity is one of the most studied fields of succession research.

The connection between succession and diversity in the succession series is well-
known (McNAUGHTON 1968, MORRISON—Y ARRANTON 1973, PRECSENYT 1981). There
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are also sufficient published data on the diversity changes accompanying secondary
succession. There are significant studies pertaining to plough lands no longer under
cultivation (NrcHoLSON—MONK 1974, BAzzAz 1975) or to other strongly perturbed
systems (SHAFI—YARRANTON 1973, LEHTONEN—YLI—REcoLA 1979, Papp 1984).
However, only a few publications report on studies regarding the diversity changes
of objects where the life-span of the components (individuals) and the duration of
environmental fluctuations are of an almost similar length. The paper of PRECSENYI—
DoMOTOR—CzIMBER (1984) can rather be regarded as an exceptional example.
From this point of view, the analysis of the diversity changes in the case of the succes-
sion types initiating from the Nanocyperion associations bridges the gap. It is also
worthwhile dealing with the changes in diversity of these associations because the
diversity may be connected with several other (structural) properties of the system.
A large number of data are available, pro and con, regarding propositions on the
different parameters (e.g. stability) and the relationship of diversity (MCNAUGHTON
1968, HAIRSTON et al. 1968).

The relatively (seemingly) easy practicability of the diversity indices is the reason
why these are given preference over traditional statistical methods (EBERHARDT 1969),
for instance, or the topological models (POSTON—STEWART 1978, SHAFFER 1985).

Materials and Methods

For estimating diversity, three diversity indices differing from each other in approach and pos-
sibility of demonstration, as well as their corresponding evenness values were used:

1. SmmpsoN (1949) index

This expresses the probability by means of which an individual can be chosen from one and the
same species of the studied specimen by two independent samplings.

For the specimen of a finite element-number we have:

F]

.l —1)

im

Hf=———
o N(N—1)

where S is the number of species, »; is the number of individuals belonging to the 7 species, N is

the total number of individuals (designations are the same in the rest of the indices, too). A more

frequently used variant is (PirLou 1969):

Hgy = 1—HJ,.

However, this must be compared with the publication of HiLL (1973).

2. SHANNON—WEAVER (1949) index

There is a degree of uncertainty whereby an individual of a pre-determined species may be
chosen at random from the studied specimen (PreLou 1966). Its cybernetic interpretation and deduc-
tion can be found in the work of BrRiLLouN (1951) p. 341. The Shannon—Weaver index may be
written down in the following way:

s
Hs = k_;; pilog p,

where k is an optional constant, in expedience, and hereinafter k= —1, p,=n,/N. Based on the ge-

neral equation of FAGER (1972): E=H —H,,;n/Hmax — Hmin, the evenness of the SHANNON—WEAVER
index is:

5 N—(S+1)
~[=Z'l Di lOgPa—lOgN———N—log [N—(S+1)]

E ==
i N—(S+1)
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which, in practice, correspond to the J=H,/log S formula (PieLou 1969), where log S= Hmax. The
evenness calculated in such a manner is independent of the species number (SEELDON 1969). The
table of PrREcsENyI (1981), usable for calculating the evenness of cenological tables comprising
relative abundance-dominance data, was used in the calculations. The result of this (‘E’ in Table 1)
almost agrees with the value of J and Es. The decimal logarithm was used.

3. McIntosn (1967) index

S
Hy =V 5
i=l

This formula expresses the interpretation of the diversity as such an Euclidian-distance, which
“can be regarded as the distance value of the sample from an area of bare ground with zero indi-
viduals™ (McInTosH 1967). The generally used form of the index is:

-3

z ni

i=1
N—¥N

In this form its value falls between 0 and 1. Since, in the given case, the Simpson and MclINTtosa
indices led to results identical with the SHANNON—WEAVER index, from the viewpoin of interpreta-
bility, the evenness values of these are not given in the paper.*

* According to DeJonG (1975), the evenness of the Simpson index based on the general equa-
tion of FAGER (1972) is:

Hy =

2 0o (5 1yan—s)
N(N—1)  N(N—1D

NGS—1) (S—DQN-S)

S(N—-1)  NW-1)

The evenness of the McINTosH index is:

Es; =

fT—s
N—]/ 2 m _ N-V(S-D+IN-(S-DF
N—-¥N
N
N-
[s] _NAE—D+IN-E-1F
N—VN N-VN

Among the diversity-indices, these three belong to the ones most frequently used. Their pro-
perties are analysed in several .heoretical essays (WBHITTAKER 1965, PieLou 1969, HiL 1973, PEET
1974, DeJoNG 1975, Nosek 1976).

The dominance-diversity curves were applied in accordance with WHITTAKER (1965): the
ordinates illustrate the logarithm of the relative dominance of species.

The description of the study area and the cenological table are found in the previous parts
of the paper.

Results

Table 1 comprises the dominance-diversity values characteristic of the different
relevés. From the viewpoint of interpretability, the three diversity-indices used led to
similar results. This is also true with respect to their evenness. Therefore, only the
results of the most frequently used SHANNON—WEAVER index are reported (Fig. 1).

The lower zones of the river-bed are generally characterized by high diversity
(cf. the data of PRECSENYI (1981) concerning the sandy succession series). A particu-
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Table 1. Diversity-data of the relevés

Serial no. I* | Hs J E Hg Hum
1. 17 14 0.8377 0.7309 0.7223 0.7735 0.5734
4 30 17 1.0059 0.8175 0.8112 0.8786 0.7102
3. 14 13 0.8887 0.7978 0.7912 0.8135 0.6210
4, 27 19 1.0912 0.8533 0.8489 0.9046 0.7521
5. 18 14 0.8728 0.7615 0.7539 0.8018 0.6066
6. 20 13 0.9180 0.8241 0.8184 0.8347 0.6482
7. 21 18 1.1112 (0.8853 0.8818 0.9189 0.7752
8. 28 16 1.0535 0.8749 0.8711 0.8889 0.7262
9. 24 19 1.1504 0.8996 0.8966 0.9220 0.7830

10. 31 20 1.1817 0.9083 0.9056 0.9349 0.8082
11. 16 10 0.6280 0.6280 0.6149 0.6305 0.4302
12 21 17 1.0751 0.8738 0.8699 0.9067 0.7556

I* — The number of species in the relevé
I — The number of species in the relevé with an estimate coverage of 1% or more.

05 10 15 20 relief (m)

Fig. 1. Temporal and spatial changes of diversity (Hs) and evenness (J) in the studied area. The

numbers indicate the serial number of the relevé, in accordance with the cenological table found in

Part 111 of this study series. The earlier and later relevés are interlinked by arrows. The boundary of
the stands is indicated by a dotted line on the complementary contour map.

larly high diversity is manifest in the case of the relevés cenologically belonging to a
transitional group, while the lowest is detectable in the case of the typical Cypero-
Juncetum association (11). (The serial number of the relevé, according to Part III
of this study, is found in parentheses.) Higher diversity is manifest in the relevés
containing a transition between the Cypero-Juncetum and the Dichostylidi-Gnaphalie-
tum Nanocyperion associations (1, 3, 5). A relatively low diversity can be found in the
relevé mentioned as Rorippo- Agrostietum stoloniferae cyperetosum fusci, characterized
by a high degree of succession value (6). A rather high diversity value is characteristic
of the relevés representing transitions between association-groups, Thus, from the
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earlier relevés, we have the Nanocyperion — Chenopodion fluviatile (7, 9) and, from
the later relevés, the Nanocyperion — Agropyro-Rumicion (2, 4), the Chenopodion
fluviatile — Bidention (8), Chenopodion fluviatile — Agropyro-Rumicion (10), and
Bidention — Agropyro-Rumicion (12).

The diversity values generally show an increase with the advance of the vegetation
period. The circumstances of this are connected with the increase in sepcies number
only to a slight degree. The main cause of the increase in the relevés is that the
species coverage becomes more even. This is shown by the rise in evenness values. The
increase in evenness is an evident consequence of the fact that the species of slower
growth catch up with the species which have reached an outstanding dominance at
the beginning of the vegetation period, owing to their faster growth-rate and stronger
colonization capability. In relevés 7 and 8 the decrease of the high diversity value
indicates the degradation of the community. The Nanocyperion species die out from
beside the Polygonum lapathifolium. At the same time, the rest of the Chenopodion
fluviatile and Agropyro-Rumicion species do not appear. The process can be traced
back to pedological reasons, as well as to the economy of water supply.

As regards relief, the diversity values of the higher and lower areas are well
distinguishable from the diversity values of the higher reliefs at the time of the earlier
recording. The average diversity of the lower relief (1, 3, 5) is 0.8664, while that of
the relevés at higher reliefs (with the exception of relevé 11) is 1.1308. (The low diver-
sity found in the relevé 11 is caused by the high covering quota of the Cyperus fuscus,
the reasons for which are discussed in Part 111 of this study.) The lower diversity of
the lower reliefs can be explained by the remarkable covering quota of the Nanocy-
perion species. At the higher reliefs the vegetation had enough time for the dispersal
of the appearing Bidentetea species to ensure a ““‘more even” vegetation. By the later
point in time this difference between the two reliefs decreases, the primary cause
of which is the greater increase in the evenness of the vegetation in the lower zones. An
8.2% increase is manifest in the evenness in the lower zones, while practically no
changes are visible in the upper zones (except in relevé 11). The comparatively great
evenness increase in case of relevés 5 and 6 was not followed by an essential increase
in diversity. Meanwhile, a decrease was observable in the number of the reckoned
species (the coverage of which reached 1%).

Succession end diversity

Despite the facts that diversity depends on the size (FEKETE—KoVAcs 1978), and
shape of stand (Nosek 1976), the diversity calculations were carried out on the basis
of single samples—also characteristic of zone and cenosis, according to the experien-
ces of the author —, certain general conclusions serving as a starting-point for further
studies could be drawn. (The area and shape of the stands can be defined by Fig. 1.)

Making use of the parallelism within identical zones of the temporal and spatial
processes, the relationship between the diversity values and the succession stages of
the relevés can be demonstrated in the following manner. The Nanocyperion associa-
tions of the lower zone (1, 3, 5) (Hs=0.8664) form transitional cenoses (2, 4) (Hg=
=1.0486) with the character species of the Chenopodion fluviatile (Chenopodietum
rubri), and then the Agropyro-Rumicion association groups. At the end of the pro-
cess, the developing association is the Agropyro-Rumicion (6) (Hg=0.9180). During
the course of the outlined process there is first an increase and then a decrease in the
diversity.

In the upper zone the convergence of the processes is more perceivable. Here the
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appearence of the species belonging to the Nanocyperion associations is followed
by the Chenopodium fluviatile — in the beginning, the Chenopodietum rubri (7)
(Hg=1.1112), and later the Echinochloo-Polygonetum species (9) (Hg=1.1504). In
certain areas a typical Chenopodion fluviatile association, the Echinochloo-Polygo-
netum is formed (8) (Hg=1.0535), and a slight decrease in diversity is observable.
In other areas Bidention tripartitae and Plantaginetea species appear, and a further
increase in diversity is manifest (10,12) (Hg=1.1284).

In the course of a vegetation period, the rapid vegetation-transformation charac-
teristic of the vegetation of lower zones of the river-bed results in the development of
several members of the succession series. Meanwhile, the diversity, in the case of the
relevés standing closer to the typical associations, is lower, being higher in the case
of the transitions.

The changes in diversity of the river-bed vegetation necessitate further studies.
This demand is supported by the illustrated dominance-diversity curves (WHITTAKER
1965) (Fig. 2). The curves assume various courses, and the most important types are

o Nenoncyperion

& Plontaginetec |
o Bidentetea |
o Others

e

T r——rrrrriPTrTroTre

=

dominance

1

species sequence

Fig. 2. The dominance-diversity curves of the relevés. The rank-order of the species according to

dominance is illustrated on the abscissa, the logarithm of relative dominance on the ordinate.

An asterisk indicates the dominance value to which 4 or more species belong in che relevés (the

number of species is shown besides the asterisk). The numbers found near the curves, referring to the
relevé, can be identified in the same manner as in Fig. 1.

also represented, as mentioned by WHITTAKER. The curves of the earlier and later
relevés show a complete rearrangement, as regards species. The changes taking
place during the rearrangement require further investigations, as does the demonstra-
tion of the differences between the species of the curve with higher serial numbers.

Closing remarks

The main purpose of this study series — apart from a description of the concrete
recent results — was to call attention to the possibilities revealed in studying the lower
zones of the river-bed. Undoubtedly, these studies may have prime significance in
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succession research. Though the principle object of succession research is the forest
(mainly owing to the reliable estimation of the age of the individuals), through the
rapid changes taking place in its vegetation, studies in the lower zone of the river-bed
may provide an addition of useful information to our knowledge of the initial stages
of succession and of the studies of the transitions from one association to another.
The age of the individuals can be determined with exactness following a localization
with fixed quadrates. The studies may lead to appreciable results within a few months,
while investigations of a forest, with similar aims (if we disregard the possibilities
deriving from the principle of timeliness) may require decades.
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Vegeticiodinamikai vizsgdlatok Nanocyperion jellegii novénytarsuldsokban IV.
Diverzitas és szukcesszid

Baar L.
J. A. Tudomanyegyetem, Novénytani Tanszék, Szeged

Kivonat

A dolgozat a diverzitis és az evenness térbeli és idébeli valtozasat vizsgilja a folyomeder
Nanocyperion zondjanak novényzetén. A szukcesszid sordn kialakulo tobbé-kevésbé tipikus tar-
sulasokat relative alacsonyabb, a tarsulasok kézotti dtmeneti conozisokat reprezentald felvételeket
magasabb diverzitas jellemzi. Az alacsonyabb, Agropyro-Rumicion iranyba fejlédé térszinek no-
vényzetének diverzitasnovekedését az evenness érték novekedése kiséri.

Ispitivanje dinamike vegetacije sa karakteristikama Nanocyperion zajednice IV.
Diverzitet i sukcesija

Baar L
Katedra za botaniku Univerziteta J. A., Szeged

Abstrakt

Ovo delo istraZzuje prostorne i vremenske promene diverziteta i evenness kod vegetacione zone
Nanocyperion u re¢nom koritu. Prilikom sukcesije, vis& ili manje, razvijaju se tipi¢ne zajednice sa
relativno niZim diverzitetom, prelazni cenosis izmedu zajednice je karakterisano sa viim diverzite-
tom. Razvitak prema niZem nivou prostora kao §to je Agropyro-Rumicion, poveéava se vrednost
diverziteta sa evennessom.

Bererannonno-uuamMuyecKie HCCIeI0BARNS BaJ cO0GIeCTBAMM
pacrennii THna Nanocyperion.
Jupeprenyna u cykueccus

H. Baru
Kadenpa 6orannkn Yumeepcurera mmenn Attiwner Moxeda Ceren, Berrpus

Pezome

B paGote Heeneopanb! H3IMEHEHHS IHBEPreHLMH H PABHOMEPHOCTH (EVenness) B MpOCTPAHCTEE
¥ BO BPEMEHHM y pacTeHuii 30He1 Nanocyperion pycna pexu. Tunuynsie coobLIECTBa, BOHHKLIHE B
Pe3yNbTaTe CYKLUECCHH, XapaKTePHIYIOTCH OTHOCHTENBHO HH3KOI, a nepexoansie OHOIEH03b — G0~
Jiee BBICOKOH NMBEpreHIHei. YBenuyeHne OUBEpreHUMH PACTHTENBHOCTH Gonee HHIKHX YPOBHEIi,
?pnﬁnnxcamumxcn k Agropyro-Rumicion compoBoXIaeTcs pOCTOM [OKA3aTeNs PAaBHOMEPHOCTH
evenness).
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OIIBIT BOCCTAHOBJIEHHUSA BEPXHEN I'PAHHUIIBI
JECA B KAPITATAX

B. 1. Komennap, C. C. ®ogop

VIKTOpOICckHit rocyoapcTBeHbIl yHHBEPCHTET, Kadenpa 60TaHRKH
(IMoctynuna 22 nexabps 1986 rona)

AHHOTaUusA

M3momeHsl pe3ynbTaThl TPRANATANCTHHX HCCAENOBaHHIT cnoco00B BOCCTAHOBICHHS BEPXHEH
rpannnsl meca B Kapmatax. OnsITe! 3a7m0keHs B 1959 roany Ha FOMKHOM CKJIOHE MOJIOHHHBE! POBHOM
(1200—1400 ™ Hag yp. M.), TOE €CTECTBEHHAA IPaHMUA cHMKeHA Ha 150—200 m. B craThe npusoI-
ATCA JaHHBIE O MOAO0PE BHAOBOIO COCTABA APEBECHLIX MOPO/IL, CMOco0ax BEIPANIMBAHMA H JIYHKOBOM
METO/Ie NOCAAOK CAXKEHIIEB, MPHAKUBAEMOCTH B IKCTPEMANBHEIX YCIOBHAX, XOI€ POCTA H MPHPOCTa
KyneTyp. O6G00IIEH ONBIT H pa3pafoTaHbl PEKOMEHIAUWH N0 BOCCTAHOBIEHHIO BEPXHEH TPaHHIBI
meca B TOpax.

Beenenue

B KapnaTtax rpannna jieca u3 cy0aiblniiCKUMU JTyTaMU-TIOJTOHHHAME HMEET BHIL
BOJIHUCTOIi HENPEePHIBHOI NHHHK (MHOTJA OHA MEPEXOHUT B PEJIKOJIEChE) U IOCTHTAET,
B cpenHeM, BbICOTHI 1372 M Haxm yp. M. B BocrouHoit yactn Vkpamnckux Kapmar
TeMHOXBOMHHEIE neca u3 Picea abies (L) KARST. 1oxoaaT 10 cy0albmHiicKOro mosca
(r. Kykyn, 1540 m nvajg yp. M.). B 3anaHoii yacTH rpaHuIa jeca, Ha HEKOTOPHBIX BEp-
muHax, obpasoBana Fagus sylvatica L. (1300—1350 m wam yp. m.). Knamath-
yecKasl rpaHdia, B yacTHOCTH Ha . ITonm Mean Mapmapouckuii, qocruraer 1700 m
HA yp. M.

I'naBHBIM (aKTOPOM, BJIMSIOLIAM HA JUHAMHEKY Cy0a bIMiicKOro Jieca, B HACTOS-
1mee BpeMd siBseTca anTponorensenii (Komernnap 1966). Tak, MHOroBeKoBas macT-
OumiHas Harpyska uMena 6ospnioe BIUAHHE HA (OPMHPOBAHHE NPHITOIOHAHCKOTO
neca. CerogHs B OTIENLHBEIX MECTaX I'PAHMIA Jieca CHU3WIACE OT YPOBHS KIMMATH-
yeckoil Ha 150—200 m (nostornHa PosHas, ropsr Croii, Ilnaii, Benukuii Bepx u Ha
HEKOTOpPBIX Apyrux BepuirHax Bopxaeckmx [Tononun).

CHHKEHHE eCTEeCTBEHHOH BEpXHEHl TpaHWIBI Jieca, YHHYTOXKEHHE BO MHOTHX
MECTaX KpHBOJIEChs, MPUBENIO K ITOCIA0ICHAIO 3aIMTHEIX QYHKIWI rOPHEIX JIECOB U
KPHBOJIECHS — OCHOBHBIX IIPHEMHHKOB M paclpe/ieIuTeNel Biaru B ropax. 910 ojHa
W3 TJIaBHBIX NPHYMH HAPYIUEHHS PABHOBECHSA MEXIY KHBOM M HEXHBOI MPHPOMOH B
BEICOKOTOpEE. B CBA3M ¢ 3TUM OnHOI W3 Hanbollee aKTyalbHEIX MPOOJIEM BBICOKO-
rophd sBJsSeTCA MpobiieMa BOCCTAHOBIIEHAS NPHIOIIOHAHCKHAX JIECOB K IpeNenaM Hx
€CTEeCTBEHHOM I'PaHUILI, OCOOEHHO B TeX MECTAaX, IJIe HAPYUIEHO PaBHOBECHE B Jiec-
HBIX 9KOCHCTEMAX H IJie NMOABJIAIOTCS CeJIeBbIE MOTOKH, CHEXHBIE JaBHHBI W T. II.
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Marepuana u MeTOIHKA

B 1959 r. paborHukn kadenps 60TaHHKH YKTOPOICKOTO rocyHHBepcuTeTa H IlepednHckoro
necoKOMOHHATA Haua/lM MCCISJOBAHHA IO MCKYCCTBEHHOMY BOCCTAHOBIEHHIO BEpPXHEH TIpaHMIbI
neca. C 3T0ii HENBIO HA KOKHOM CKIIOHE nonoHuHbl PosHoit (1200—1400 M Hax yp. M.), Ie ecTecT-
BEHHAsA BEPXHAA IPaHMlA Jieca cHH3UIAack Ha 200 m, ObLT 32N0%eH NHTOMHMK 17151 BhIPAILIMBAHMS Ce-
siHeB Ha mromwann 177 m*. O NepBeIX pe3ynLTaTax MCCNENOBAHUIT yiKe cooOIIAanocs B IUTEPaType
(Ponop 1962, 1963 1965, Komernaap 1966, Komenaap 1a in. 1972, 1973). CeroiHa HacamIEHUs
Jeca HMEHOT BUJ CIUIOMIHON mojiockl mHpuHOi okomo 200 M (pue. 1).

Puc. 1. Mananoii nec erpamaksnii B 1yHkax Ha nananusax B 1972 roay (1290 M. H. y. M.)

Bo Bpems nccnenosanuii 661 cOBpaH 3HAYMTEIBHBI MATEPHAI, JAIOIIKI BO3MOKHOCTE Cle-
NaTh NpeIBapHTENLHEIE BBIBOIBI, IATh ONPENC/]CHHLIE PEKOMEHNALUMH NPOH3BOJCTBY.

Jlns BOCCTAHOBNEHHA BEPXHEH TPaHMIBI JIECa WCKITIOYHTENBLHOE 3HAYEHWE WMEIOT KH3IHECIO-
cobHble caxeHubl. VX HEoGXOAMMO BBIpAlIMBATH B NMATOMHMKAX, 3aJI0KEHHBIX B 30HE MPUIIONO-
HEHCKUX necos (1000—1300 m Han yp. m.). Cobupath cemMeHa HEOOXOAMMO B BbICOKOIOPHBIX MO-
nynAunAx aepeeker. s mocesa cienayer oTOMpPaTh NEPBOCOPTHEIC 3/IMTHBIE CEMEHA, NPOBEPEHHbIE
HA BCXOKECTh, JHEPTHIO NPOPACTAHMA W JKHIHECIOCOOHOCTH POCTKOB NMPH HAZKHX TEMIEpAaTypax.
C nesbr0 IpelynpekaeHnus OPaKeHHs CeMUAH rPUOKOM, TIepe/l MOCceBOM HX HeoOxoaumMo obpabo-
Tatk 0,5% pacTBOpPOM MapraHUEBOKHCIOrQ Kalus.

Inomans, OTBEAEHHAS 18 NHTOMHHEKA, NePeNaxuBaiach H pa3/ie/isaiach Ha YYACTKH ILIOMAIbIO
23X 5 m. TTocer ceMsiH NPOBOMAKJICSA OCEHBIO M BecHOii. [IpucMoTpa 3a moceBamu He OBLIO.

Ilpy pPEeKOHCTPYKIMH M BOCCTAHOBJICHHM BEpXHEHl I'DaHMIBI Jieca BaXHLIM ABNAETCA cnocod
€ro nocajku. JIeno B TOM, 4TO B YCIOBHSAX OTKPBITOH BBEICOKOTOPHOM MECTHOCTH CyDOanbmnuiicKoro
nofaca KyJbTYPEI NOCTOAHHO HAXOOATCA NOO BIHAHHEM 3KCTPEMAIBHBIX, HENPHBBLIMHLIX 718 HHX
YCIOBHIl CYIIECTBOBAHMA: HH3KHE TemnepaTypsl 3umMoii (or —30 no —40 °C), cunbHee BETPEI (50
KM/4ac), BBICOKas COJIHEYHAs MHCOJISALMSA JIETOM MPH Temrepatype 1o + 25 °C, 3HaYuTeNbHOE KOJIH-
9ecTB0 ocankoB (1400—2000 MM B ron), HHTEHCHBHEIE 3PO3HOHHBIE ABNCHHA. Hamm HccnemoBaHus
JIani BO3MOXHOCTE ONpPEeNenHuTh Haubosiee ONTHMAaNbHEI cmocob mocaaky — JyHKOBRI, a Takxe
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pasmepel ayEkH: oT 0,5X0,5 no 22 M, raybuny — no 20 cM, NIOTHOCT nocaixu 5—13 ak3.
(1250—10 000 sx3/ra. Buarojaps 3ToMy crnocofy NOCajgkd Jeca B BbICOKOTOpee oOpasyerca
MHKPOKJIIMMAT, KOTOPBIit CIOCOOCTBYET BLIKHBAHUIO M POCTY JEPEBLEB B IKCTPEMATLHBIX YCIOBUAX.
BonbIioe 3Ha4Y€HHE NP MOcaaKe neca B cyfaibnuiickoM MOosAce HMEET M TO, YTO N0CaA0YHbII MaTe-
PHAIT BLIPALIMBAETCS B YCIOBUSAX, BIM3KH K eCTecTReHHLIM. Bee 370 cnocoOCcTRyeT HE TONMBKO X0po-
HeMy NMPUKABAHWIO CAKEHIIEB, HO M BHDKMBAHHIO KYILTYD B Hpouecce pocta. Clenyer OTMETHTE,
4TO B Neppbiii Toa (1959) Ha ONBITHLIX YYACTKAX NOCANKH IPOBOJMIHCL 3-IETHUMH CAKCHLAMH,
KOTOpBIE OBINH B3ATHI U3 NTUTOMHHKOB IECOKOMOMHATOB, PA3MEILEHHbIX B FOPHBIX paiioHax 3akap-
nates. 310 GBUM CAKEHIBI TAKAX IpesecHblx nopom: Picea abies (L.) KARST., Abies alba MILL.,
Pinus cembra L., Juniperus communis L., Sorbus aucuparia L., Acer pseudo-platanus L., Fagus
sylvatica L.

B mocieayonme ropl NoCIe Noca ok Mel Hab o 1a i 3HaYuTeIbHOE OTMAPAHIE CaxeHUEes (0T-
nenbHBIX nopoa 1o 30—40%). TTo3ToMYy HA 3THX Y4YaCTKAX NPHXOJUIOCE NPOBOANTD PEMOHT NyTEM
MOCAIKH HOBBIX 30POBBIX CAKEHIIEB.

Pa3sMelnlesne JIyHOK Ha CKIOHAX B IIAXMATHOM NOPAAKE CrnocoGCTBYCT YMEHBIICHAIO SPO3HOH-
HBIX ABJIEHM, TOABICHHIO CONHEYHEIX OKOTOB JEPERLEB, OCAADIAET CUIY BETPOB, TPAHCIHPALHIO
BIArH W3 KYIBTYD M MCIAPEHHE €€ M3 MouBkl. Ha CKIOHAX, KPYTOCTE KOTOPEIX mpeBbimaer 159,
nepes NyHKOll BHIDABHHBANACH TOPH3OHTANbLHAS Tnowanka wHpuHoit no 10cm. B kaxnyro
NYHKY BEICR:KHBAM no 10 caxenues 3-IeTHEro BO3pacTa OJHOMOPOAHBIX HIIH CMELIAHHLIX KYIbTYP.
Haunnas ¢ 1968 r. Mbl NTPOBOARIHA mocajKku jeca cakenuamu Picea abies.

COCTOHHHC KYIBTYP ONpPEIcnaioch MO CPEeAHETOMOBLIM NOKA3aTeAM TOAMYHOTIO MNpPHPOCTA
THAaBHOTO 1 GOKOBEIX Moberos y 10 epeskes B HACAKICHHUAX BCEX BO3PACTHRIX KaTeropuid. TipupocT
H3MEPANCA Ha TPOTAKEHHM BEreTALMOHHOTO MEPHoja mojekanto B 1964—1979 rr.

PesyasTaTei H 00cy:KIenne

Ha6nroneHus 32 COCTOSHHEM CESTHIIEB M CAKEHIIEB B MMTOMHHUKAX, 3aJI0XKEHHBIX
Ha rnojoHHHe POBHOI, CBHIETENLCTBYIOT O TOM, YTO JIy4llle IEPEHECIU CYPOBLIE
KJIMMATHYECKHE YCIOBHS XBOHHBIE nopo bl (puc. 2). OHONIETHUE CEAHIIBI IIPHKHTIHCE
xopomo, Ha 50—80%: Abies alba — 80%. Acer pseudo-platanus — 71%, Pseudo-
tsuga taxifolia — 78%. Cemena I'agus sylvatica 0YeHb TOBPEKAAINCH IPBI3YHAMH
M TIO3TOMY MOSBUJIMCE TOJILKO OJWHOYHBIE X BCXO/bl. MHOTONIETHHE MCCICLOBAHUS
1a10T BO3MOKHOCTb CHEJATh BBIBOJABI, YTO TPU BCCEHHEM IIOCEBE B IMMTOMHHKAX
rubneT 239, cesHIEB, a MpH OCeHHEM — 587,

B ombiTax NO BOCCTAHOBJEHMIO BepxHel rpaHuibl jeca B Beicoxux Tatpax
(4YCCP) Comopa FO. (Somora 1976, 1977) ycnemHo HCOONb30BAJ CAXEHIILL Pinus
cembra L. m P. mughus SCOP., KOTOpble TaMm XOpOLIO IPHAKHINChL. CaxeHusr P.
cembra XOpouo MPWKHIHCh U Ha MoJioHHHe PoBHas.

BBIIH 32710KEHB] TAK/KE ONBITHI MO BBISBJICHUIO BIIMAHHSA IUIOTHOCTH Ha JKH3HEC-
IOCOGHOCTB KyJbTYp B MOCajKaX. YCTAHOBJIEHO, 4TO Hanbojee KU3HECTOCOOHBIMU
ABJISFOTCA CAKEHIBI B 3aryILEHHBIX TOCAIKAX, B YACTHOCTH TAKMX XBOMHBIX MOPOTI,
kaKx Picea abies, Abies alba, Pseudotsuga taxifolia, Acer pseudo-platanus w Fagus
sylvatica. OHM XOpOLIO PAcTyT B CMELIAHHBIX HACAKICHMAX W3 Picea abies n
Abies alba. YucTbie pa3pekeHHbIE HACAKICHMUS IMCTBEHHBIX IOPOJ [EPEBbEB,
ocobenno F. sylvatica oOpa3yrOT KycTapHMKOBbIE (DOPMBI M JAKOT HE3HAYHTENb-
Bolii (3,6—13,4 cM) mpupoct noberos (puc 2).

TTo1IAaii ONBITHBIX YYACTKOR €KETOJHO PACHIMPSINCE 3d CYET 3aJIECHEHUA HO-
BBIX TUIOLIAACH, 3aHATHIX Gopmanueit Nardeta strictae BBIPALIEHBIMUM CaKECHIAMM,
B yacTHOCcTH Picea schrenkiana F1sH. u Pinus sibirica (RUPR.) MAYR. Vx cemeHa
BLICEBAJIH B MATOMHHKE Ha noJioHuHe PoBHoii B 1972 1., a B 1975 1. BepxHssA rpaHALA
meca 371eck Oblla BOCCTAHOBJEHA 10 BHICOTHI 1396 M Han yp. M. Kak BHIHO H3 pH-
CyHKa 2, HauGOJbLIMIT CPe/IHEro/I0BOit MPUPOCT B HacaxAeHUAX 1964 r. Habmro1alicsa
y Picea abies (36,6 rnasnoro u 15,0 cM 60KOBBIX 10GEroB), T.€., ObICTPEE PACTYT ee
16-neTHHE caxeHNBl. B HacaxaeHusx storo suaa (1966 u 1967 rr.) cpeaHeromoBoi
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Puc. 2. Bomac Sopamek B BHCOKOToZ0HOM mosce rapa IMTananwna IMonenas.

NpUPOCT HecKoNbKo MeHblumii (32,2 u 24,3 cm). B 1975 r. B Hacaxnenusix P. abies
OTMEUYEHO CMBIKAHHE KPOH JIEPEBbLEB.

Bropoe mecTo 3a mpupocToM 3aHuMaeT Pseudotsuga taxifolia. Maxcumaib-
HBIl CPe/IHero/I0BOil MPUPOCT KOTOpoii B 16-n1eTHeM Bo3pacTe cocTaBisul 34,5 s
riagHoro u 16,3 cm s 6okoBeix nmoderos. Cpeay MHCTBEHHBIX MOPOJA HAHIYHIIE
pacter Sorbus aucuparia. CpelHEroJoBoii npupoct ee B 13-IeTHHX HacakKICHHUAX
coctasisgeT 19,2 nns rmasHoro u 8,3 cM 11 HOKOBBIX MOGETOB.

He npuxkunuck B BbicOKOropbe Pinus sylvestris w Pinus sibirica, a Taxxe Larix
polonica RACIB., caeHUbl KOTOPOiIl MOKPHIBAIMCL JMINAHHMKAMM H Hepe3 He-
noropoe Bpems morubanu. MHTepecHO OTMETHTh, YTO HaA3eMHbIe MOOErn caxeH-
neB y Pinus sylvestris yepe3 3—4 roma mocnie mocagku, MOMA BIUSHHEM CHEXHOIO
KOKpOBa, OBIJIH pPa30CTJIaHBI IO 3eMJIe, a TO3Ke, Yepe3 4—5 neT, Toxe morndanm.

INapannensHo ¢ McCcIEIOBAHMEM HPHPOCTA BHICAXKEHHBIX JIPEBECHBIX KYJIBTYP
BeJoCh HaOnroJeHHe 3a CMCHOH TPaBOCTOSA B HACAKACHUAX PA3/IM4YHOIO BO3pACTa.
CyKiecCHOHHbIE H3MEHEHHS JIYTOBBIX IEHO30B K JIECHBIM MOXKHO H300pa3UTh CXeMOii:
Nardeta strictae ~Deschampsieta caespitosae—~Festuceta rubrae—Luzuleta nmemo-
rosae —~Varieherbosae (mocjie cMbIKaHHsI KPOH JEPEBLEB B HACAKICHHSX).

UzyueHne BO3MOKHOCTEH BOCCTAHOBJICHHS BEPXHElf I'DAaHHIBI Jeca OaeT BO3-
MOYKHOCTb CHENaTh TAKWE BHIBOJBI:

I. BoccranoBiieHHe BepXHEH rpaHMILI JIEcAa HA OTKPBITOf MECTHOCTH B 3KCTpe-
MalbHBIX YCIOBHSX CyOalbIHICKOro nosica HeoOX0MMO OCYLIECTBIISTE BECHOMH ITy-
TeM NocajJku 3—4-IeTHAX CaXEHIEB, BRIPAILCHHBIX W3 CEMSH NOMYJIALHA aBTOXTOH-
HBIX PEBECHBIX TOPOL.
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2. CaxeHIB! BLICAXHMBAIOT B JyHKH pasmepoM 0,5%0,5 mmu 2X2 M, riaydu-
HOI 10 20 cM, pacIOJIOKEeHHbIE B IIAXMATHOM TOPSAKE Ha PacCTOSHAN |—2 M Ipyr
OT Apyra. B MoAroTOBJEHHYIO JIYHKY MOOABISIOT NMOYBY, B3SATYHO H3 OYKOBBIX H
XBOHHBIX JlecoB (OHA COAEPKMT crnopkl W TUder rpuboB) u BeicakMBalOT Mo 5—10
CaKCHIIEB.

Hapsay ¢ BoccTaHOBJIeHHEM BepXHeil TpaHMIBL Jieca HE0OXOJUMO HPOBOAUTD
6HOIOTHYECKOE 03/I0POBJICHHE KPHBOJIEChS M BepXHeil rpaHuubl neca. C aTol nenbro y
Pinus mughus, Alnus viridis, Picea abies, Fagus sylvatica W Opyrux BHOB JIEPEBb-
€B, PACTYLIMX B JTOil 30He, MPUIHOAIOT K 3eMJIe HMXKHHE BETKH, 3aKPEIIAKT HX
CreMaIbHOM POraTKoil W 3achINaloT Mo4Boif. Yepes HEKOTOPOE BpeMs B 3THX MEC-
Tax o6pa3yroTcs JonoJHuTeNbHbie kopan. Yepes 2—3 rofa yKkopeHEHHbIE TOGErH 0T-
nensroT. MX MOXHO OCTaBHTh HA TOM CaMOM MECTC WJIH TepeHecTH B japyroe. Ta-
KHM 00Pa3oM MOKHO YCHJIHTL 3allUTHBIE (DYHKIMH JIECOB M KPHBONEChS B Cy0alib-
MUHCKOIl 30He.

JlutepaTtypa

Komenmap B. M. (1966): ®opnocTel ropHLIX lieco. — Yikropon: KapnaTel.

Komenaap B. 1., @ogop C.C., Maniruyk O. B. (1972): BuBueHHS MOXKIHBOCTEH BiIHOBICHHS
pepxEbOi mexi micy B Vikpainceknx Kapmatax. — Varopon: Kopotki tesn. — Yikropom:
3agapnat. 06a. apyx.

Komenpap B.I., ®onop C. C., Manisuyx FO. B.: (1973) MoxnueocTi BiTHOBNEHHA BEPXHBOI
mexi micy. — Yxropon: Kapnatn, c. 40—50.

donop C. C. (1962): K Bonpocy 00 MCHONB30OBAHMM APEBECHLIX M KYCTAPHHKOBBIX MOPOX MpH
VIYYIIEHHH TPABOCTOS MOJOHHHCKWX nactownr. — VYxropon. ye-ta. Cep. Omonm. — 5,
c. 30—32.

dogop C. C. (1963): OO HCNONL30BAHHA IPEBECHBIX M KYCTAPHHKOBBLIX HACAMICHWH 0018 yIyd-
INEHHUA TOPHBIX M BLICOKOTOpPHBIX myros 3akapnates XVII. mays. womd. Yx['V. Cep.
ouon. — Ywropon. — T. 6. — c. 11—14.

Dogop C. C. (1965): O6 HCHOIb30BAHHA JPEBECHEIX M KYCTAPHMKOBBIX HACAKICGHWI NNd yiuyd-
meHHs BbICOKOTOPHEIX Jyroe Cosercknx Kapnat Marep. 111 cosemt. no u3y4. ¥ OCBOCHHIO
d1opsl M pacTednii pricokoropmii: Tes. nokn. — M.; JL.: M3g-s0 AH CCCP — c. 26—27.

Somora J. (1976): O zviovani hornej hranice lesa a kosodreviny zalesiiovanim v Tatranskom
Narodnom parku. Zb. prac o Tatranskom Narodnom parku. — Tatranska Lomnica, c. 5—27.

SomoRrA J.(1977): O zviSovani hornej hranice lesa a kosodreviny zalesiiovanim v Tatranskom Na-
rodnom parku. IT &ast. Zb. prac o Tatranskom Narodnom parku. Tatranska Lomnica. —
c. 5—75.

Vizsgalatok a kiilonboz6 erdéallomanyok felsé fahatdrdnak megéllapitisira
a Karpatokban

KomenDAR V. 1. és Fobor S. S.
Uzsgorodi Allami Egyetem Botanikai Tanszéke, Szovjetunio

Kivonat

A Karpatokban a kiilonbzo erdéallomanyok felsé fahataranak megallapitasaval kapcsolatban
harmincéves kutatasi eredmények allnak rendelkezésiinkre. Ezen vizsgalatok a Rona havasok déli
lejtéin 1200—1400 m tengerszint felett realizalodtak, 1959-ben. Itt a természetes felsé erdéhatar
150—200 m-ig szorult le. E kozleményben e gondok megoldasa érdekében adatok szerepelnek
kiilonbdzé fafajok iiltetésének modszerérdl, eldkészitésérdl, gondozasardl stb. Az elvégzett vizsga-
latok eredményei jol hasznosithatok a felsé erdéhatar felemelésénél.
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IstraZivanja za utvrdivanje gornje granice razliCitih Sumskih sastojina u Karpatima

KomenpAr V. 1. i Fobor S. S.
Katedra za botaniku, DrZavni universitet UZgorod, Sovjetski Savez

Abstract

Istrazivanja utvrdjivanja gornje granice Sumskih sastojina u Karpatima obuhvataju 30-to
godi8nje rezultate. Ova ispitivanja su realizovana 1959. godine na juZnim padinama sneZnjaka Rona
iznad 1200—1400 nadmorske visine. Na ovom podrucju prirodna gornja granica Sumskog pojasa je
potisnuta na 150—200 m. U ovom saopstenju prikazani su podaci o metodama kultivisanja raznih
vrsta drveca (priprema, sadjenje, odrZavanje itd) u cilju reSavanja datog problema. Rezultati ovih
istraZivanja mogu se uspesno koristiti za podizanje gornje granice Sumskog pojasa.

60



Tiscia (Szeged) Vol. XXII, pp. 61—73 (1987)

V3VYEHUE PENPOJYKTUBHOW BUOJIOTUU
S®EMEPOUJIOB BACCEHA PEKM THUCHI (3AKAPITATHE)

B. B. Kpuudanymnit, B. U. Komenpap, I'. H. Meses-Kpuudpanyunii,
B. . Cabagom, C. C. ®ecenko, H. B. llymckasn

VIKrOpOJICKHii rocy1apcTREHHBIH yHHBEPCHTET, Kadeapa GoTaHHKA

(Moctynumna 11 mexabps 1986 roma)

Aunoranust

Tposenensr uecnenopanua 0cOOEHHOCTEH PENPONYKTHBHOM OHONOruE (CeMEHHOTO W BereTa-
THBHOIO Pa3MHOKEHMA) 7 PEIKHX M HCYE3AIOUINX BHAOB ddeMeponnos Kapnat Ha opraHH3MEHHOM
H ONyJAIAOHHO-BHIOBOM YPOBHAX. Ha OCHOBAHHMH MHOTOJETHHX MCCIEI0BAHMI YCTAHOBIEHO, YTO
CHOCOOHOCTE K TEHEPATHBHOMY PA3MHOMKEHHIO Y H3YYEHHLIX PACTEHHII MOXKET OLIThH HH3KOM (BbI-
cokoropuele monyasumn  Narcissus angustifolivs CURT.), ynosnersoputencHoit (Leucojum
aestivum L., L. vernum L., paBHHHHO-TIPEATOPHEIE Nonynauan N. angustifolius), xopomoit (Erith-
ronium dens-canis L.) w Beicokoii (Colchicum autumnale L., Crocus heuffelinaus HErB.). Tpo-
nesT obcemenenus y Ornithogalum umbellatum L. B pa3sHeie Togsl W3MEHAETCS OT YIOBJET-
BOPHUTENLHOTO JIO BEICOKOTO YPOBHSA HIM BOBCe He obecrmeunsaerca. Onpenenens hakTopLl, BIHSIO-
IIHE HAa BETHYHHY CEMEHHOI MPOAYKTHBHOCTH H 3HEPTHIO BETETATHBHOIO PAa3MHOMKEHHA ddeMepon-
10B. YCTAaHOBNEHB! OCODEHHOCTH HX PEMPOIYKTHBHOM CTPATErHH B PA3HBIX SKONOrOMHTOLEHOTH-
YECKHX YCIOBHAX H PEXHMAX AHTPONOTEHHOrO BO3ACHCTBHSL.

Beenenue

OpnHOoIA3 HepB 00YepeIHEIX 3aa4 IPH pa3paboTKe MEPONPHATHIA IO OXpaHe H
BOCCO3JAHNIO PEAKHX W HCYE3AIOIIAX BHIOB NPHPOAHOI (DIIOPEI B eCTECTBEHHEIX MeC-
TOOOMTAHHAX W B YCIOBHSAX MHTPOIYKIHH SBIAETCH H3YYCHHE WX PEIPOIYKTHBHOM
6uomorun. Kak W3BeCTHO, OHa OXBATHIBAET OHOJIOTHIO H 3KOJIOTHIO BO30GHOBICHHA
TIOMYJIALMH, T.€. CTPATETHIO XH3HH BHOA B PAa3HBIX YCIOBHAX (H3HKO-reorpaduyec-
KOi cpelibl M aHTPONOICHHOIO BO3JEHCTBHS.

Lenpro HamMX MCCIETOBaHHMA SBIAIOCH M3YYEHHE PEMPOAYKTHBHOM GHOIOTHH
ademeponmos 3akapuaThs Ha OPraHA3MEHHOM H IMOMYJIANHOHHO-BAIOBOM YPOBHAX.
INockonmbky nmawHas mpobieMa MMeeT KOMIUIEKCHEIN, MHOTOIPAHHBIM Xapakrep B
HacTosmieil paboTe MBI OCTAHOBHMCS Ha HanOoJiee BakHBIX €€ aCMEeKTaX — IeHepa-
THBHOM M BEICTATHBHOM Pa3sMHOXCHHH.

OcoGeHHOCTH pPenpOOyKTHBHONH OHOJIOTHM MCCIEIOBAJIHCh YV TAKHX DPACTEHHI
kak Colchicum autumnale L., Crocus heuffelianus HERB., Erythronium dens-canis
L., Leucojum aestivum L., L. vernum L., Narcissus angustifolius CURT., Ornith-
ogalum umbellatum L. TlepedynciieHHEBIe BAOBI OTHOCATCS K OHOJNIOrHYECKOH Ipyr-
ne 3hemeponIoB — pacTeHHAM C KOPOTKHM, OOBIMHO BECEHHHM MEPHOAOM pa3-
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putus (b C. qutumnale — TUCTEPAHTHBIA BUI). Byay4yu BBICOKOIEKOPATHBHbI-
MH PacTeHHAMH, OHH HHTEHCHBHO YHHYTOXKAFOTCS: CPHIBAOTCA B 6OIBIINX KOJHYECT-
Bax Ha GYKeTHl W BHIKAMBIBAIOTCA [IA TIepecaaku. B mocnenHee necaTHiIeTHE OTMeEYa-
eTcsl MPOTPecCHpYIoLee COKpPAIleHHEe apealioB MHOTMX BHIAOB, ()parMeHTAlHsA H HC-
YE3HOBEHUE OT/CJILHBIX MONYJIALNI, YMEHBIICHHE HX YHCIEHHOCTH 10 KPUTHYECKOTO
YPOBHS M BCJEJACTBHE 3TOr0 YCHIMBAIOLIASCA 3PPO3Hs papHTETHOro reHodoHIa
(Kpinudanyuriii ta ig., 1987). B T0 xe Bpems O0JBIIHHCTBO H3 HUX HA TEPPHTOPHH
CCCP npou3pacTalT TOIBKO B JAHHOM PErHOHE, SBJIAKOTCS MeJIOHOCHBIMH, 3(H-
POMacCIMYHBIMHE, NMHUIIEBLIMH H JIEKAPCTBEHHBIMH PACTEHHSMH, a Takke 00IamaroT
TpEeKpacHBIMU ACKOPATHBHBIM CBOMcTBaMU. B CBA3M M YCKOPEHHEM TNPOIECCOB aH-
TPOMOTeHHOI TpaHCchOopMALUH MECTOOOHTaHMI, TPAMOIro YHHYTOKEHHS BBILIEYTOM-
AHYTHIX BHIOB W OTACIBHBIX MOMyNAnuii oM 3aneceHsl B «Kpacuyro xaury CCCP»
(1984) u «Yeppony knury Vkpaincekoi PCP» (1980). Haceronus Haspesia HacTosi-
TelbHad HEOOXOAUMOCTh M3Y4YEHHs 3KOJIOro-6Hojoruyeckux ocobennocteit ade-
MEpPOH/I0B, B YACTHOCTH MX PENPOAYKTUBHON GMOJOrHMH ¢ LEJbI0 OpraHmM3anuu 3¢-
(heKTHBHOI CHCTEMBI MEPOTIPHATHI, HANPABIEHHBIX HA COXpaHEeHHe UX TeHODOHIA |
BOCCTAaHOBJICHHE €CTECTBEHHOTO apeaja.

Marepuaj H MeToIHKA

Wzyuenne ocobeHHOCTEH CEMEHHOrO M BETETATHBHOTO Pa3MHOKEHHSA HCCIIEIyEMBIX BHIOB PO~
BOIMIIOCE B CNEIYIOUMX TeorpadMyeckux NyHKTax 3axkapnaTthbsa:

1. ITpuTHcAHCKaa HU3IMEHHOCTb — l. ypounue Ilepeu, okpectHocTH ¢. YepBoHoe Y-
TOPOJICKOr0 p-Ha, 3aniaBHas nybpasa, 110 m Hag yp. m.; 2. okpectHOCTH I'. Yon TOro e p-Ha,
ME30THrpoduabHE ayr, 109 M Han yp. M.; 3. okpecTHOCTH ¢. CTOPOXKHHLA TOTO € P-Ha, Me30-
unbHEIH Tyr, 116 M HaA yp. M.; 4. oKpecTHOCTH ¢. OHOKOBIBI TOTO € P-Ha, AyOpaBa Ha XOIMHCTBIX
HH3KOTOPbAX, 180 M Hax yp M.

II. IIpearopueiii nosc Kaponat — 5. okpecTHOCTH ¢. XoJMel ¥YKropoackoro p-sa, nyo-
HaAK rpabossnif, 250 M Hax yp. M.; 6. okpecTHOCTH ¢. CraBHOe, B. BepesnsHcKoro p-Ha, ME30(HIb-
HBIH 7yr, 399 M Hax yp. M.; 7. okpecTHOCTH c. bepesnnka MykayeBckoro p-ua, nyoHsxk rpaboswiif,
230 m Hag yp. M.; 8. ypounme buna Mnaka, oxpectaoctu ¢. M3a Xyctckoro p-Ha, Me3oduIbHbLI
nyr, 200 M Han yp. Mm.; 9. ypounume Kupemu, okpectHOCTH I. XycTa, Me3orurpoduibHbie JIyra,
180—200 M man yp. m.; 10. ypounwe lasH, okpectHOCTH noc. BBILKOBO TOro e p-Ha, AyOHSK
rpaboeo-0ykosbiif, 240 M Hax yp. M.; 11, ypounme dyOporkl, okpecTHOCTH moc. BymTrHo Tsayenc-
KOTO p-Ha, mojiMerHas ayopasa, 250 M Hag yp. M.; 12, ypounme /Iy6kn, okpectrocTH ¢. Hepecnuma
TOrO #e p-Ha, AyOHsK OykoBbiif, 386 M HaI yp. M.

III. Huxuuii ropusiii nosc Kapnat — 13. okpecthoctu noc. H. Bopora Bonogeukoro p-
Ha, Me3odunbHE nyr, 515 M HanD yp. M.

IV. BeicokoropHeiil nosc Kapnmar (CeupoBeuknii xpeber) — 14 r. Aneuka, Menko-
31aKOBBI JIYT, 3€JICHOONBXOBOE KPHBOJECHE, BEpXHAA TrpaHMua OykoBoro neca, 1300—1400m
Haa yp. M.; 15. r. [Toanymna, MoxckeBenoBoe kpusonecbe, 1450 m Han yp. M.; 16. r. Cror, KpymHO3-
naxoesli Jyr, 1500 m Hag yp. M.

Tlpu M3y4eHHH TeHEePaTHBHOTO Pa3MHOKCHMSA ONPEACIANHCE: NOTCHUMANLHANA CEMEHHAA MpO-
nyrTHBHOCTE (ITCIT) — KONMMYECTBO CeMsANOYeK Ha Muon; dhakTHYecKas CeMEHHAs NPOAYKTHBHOCTh
(PCI1) — xonMMUECTBO CEMSAH HA Nnon; npoueHT obcemenenus (I10) — prnoLeHT ceMsnovex, pas-
BHBIUHXCHA B ceMeHa, ¥V MHOTOLHBECTKOBBIX pac:'reﬂuﬁ BBIMHCIAICA OPOUCHT MIOJOLUBETEHHA — KOJH-
YeCcTBO LBETKOB obOpa3zosasmux mion (PatoTros 1950, Bafimaruii 1974). [Ins onpenencHns 3THX
nokazaTeneii B Kax 10l W3 Nonynsunii pEeHAOMHBIM METOIOM HCcIeioBanock no 50 yueTHeix ocobeii.
TMomy4enHEIH THGPOBOIT MaTepuan oOpabaTeiBaics CTATHCTHYECKHMH MeTtonamu (3aiiues 1973 u

nop.). s Kaxmoro cpensero apudgmernyeckoro (X) paccydTHIBANKCE: CTaHpapTHas omnbka (Sg),
xo3thduumenT apmaumu (V), kpuTepnii noctosepHocTH CTEIOAEHTA (t) M MOKasaTenb TOYHOCTH
uccnenosauus (P). PasHaua Mexay cpeIHMMH 3HaYEHHSMH NOKA3aTenell ceMeHHOH NpoIyKTHBHOC-
TH OLEHMBANAChL ¢ NMOMOLBI0 KpuTepua CrbiogerTa. OcOOEHHOCTH BEIrETATHBHOIO Pa3sMHOMKCHHA
Heenenosanuck cornacHo meroauke M. C. MManweiTa (1960).
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Colchicum autumnale — Wcye3arolIMii, OCEHHe-IBETYIIMI BU/; MPOU3PACTAET B
noroBbix cooburectpax Kapnat Ha BeicoTax ot 100 10 800 M Hanx yp. m. KonnyecTsen-
Hble TIOKA3aTeH er0 CEMEHHOM MPOAYKTHBHOCTU MOKAa3bIBAKOT IOCTATOYHYIO obec-
NeYeHHOCTh CeMEHHOT0 BO300HOBIeHHs. BO Bcex HcclieJOBaHHBIX TONMyIANUAX HaO-
JIIOIAETCS BBICOKHMIT IPOLEHT PA3BUTHS CeMA3a4aTKOB B ITOJIHOLIEHHEIE ceMeHa (Tabu-
1). Heckonbko menbmue 3Havenns [10 nomvasuun CtaBHOE, N0 CPaBHEHHIO C JpY-
THMH MECTOOOHTAaHMAMH, MOXHO OOBICHHTH, HaBepHOE, OoJee WHTCHCHBHBIM aHT-
POTIOTeHHEIM BO3JeiicTBHEeM (MacTOUIIHEIA cOoil).

Crocus heuffelianus — coxpaluarolleecsi B 4YHCICHHOCTH paHHEBECCHHEE
pacTenue 3akapnatbsa. BcTpewaeTcs BO BcexX moscax pacTHTENLHOCTH: OT HM3MEH-
HOCTH A0 anbnuiickux myros. Kak BuaHo u3 Tabun. 2, moTeHuHaabHas M QakTHyecKkas
ceMeHHas MPOIYKTHBHOCTh BHJA B PA3HBIX 9KOJIOT0-(OHTONEHOTHYECKHX W MOr0JIHO-
KJIMMATHYECKHX YCIOBHSX NPAaKTHYeCKH HE OT/IMYalTCa. JTO CBUAETENbCTBYET,
Hapsay ¢ BBICOKHMH 3HavyeHHsMH mpoueHTa obcemenenus (I10=77,54—80,45%),
o xopomeii mnpucnocobnenHoctn C. heuffelianus X W3IMEHAIOIMMCS  YCIOBHAM
BHELIHEN cpenbl (pa3sHble TUNEI (JHTOLEHO30B, BePTHKAIbHAS aMIIMTYAa MeCTO00Ou-
Tanuit ot 100 1o 2000 M Hag yp. M. u Ap.).

Erythronium dens-canis — ¥Mcue3arolnii PaHHEBECEHHUH BHJ IIMPOKOJIHCTBEH-
HBIX JlecoB mpearopHoro mosica Kapnat. OueHbp peako BCTpEHAarOTCHs W30JUPOBaH-
Hble MECTOOOMTAaHHS pacTeHHs HA BLICOKOTOpHBIX ayrax CBHIOBIA M €r0 OTPOrOB.
[TpoBeneHHbIe HCCIIEIOBAHUS TIOKA3aJHM, YTO NpeAropHbIe MOMYJSAIHUA BHAA MO OC-
HOBHBIM NapaMeTpaM CeMEHHOH NMPOIYKTUBHOCTH CYLIECTBEHHO Mexay coboif He
otauyarorcs. [TpoueHT obcemeHeHHs B pa3Hble rojibl HaOMrOAeHHH M3MEHAIAca OT
52,34% no 54,15% (tabn. 3), 4To yka3blBaeT HA XOpOIIEE CEMEHHOE MMOINOJIHEHHE 110~
NyJIsSOui.

Leucojum aestivum — wucYe3alolliee Cpe/IHEBECEHHEE PACTEHHE IOHMEHHBIX
ny6pas ITpuTHCcAHCKOMH HU3MEHHOCTH. OTae/bHEIE CBEICHNAS O TEHEPATUBHOM pa3M-
HOKEHUH BHaa nybaukoBanuck Hamu panee (Cabamow, Komengap 1986). Vera-
HOBJIEHO, YTO 3HAYNTEbHOE BIMSHHE HA YPOBEHb €0 CEMEHHOMH NPOAYKTHBHOCTH
OKa3bIBAeT PEXUM pa3JiiBa peK, 3aTOIUIAIOIINX MecTooOuTanums Buaa. B Tabn. 4
NpHBE/ICHBl JaHHBIE O CEMEHHOM NMPOAYKTHBHOCTH L. a@estivum 3a NOCIEOHHE TPH
roga. M3 Hux cnemyet, 4to B 1985 r. mponeHT miomouBeTeHHst ObLI MUHHMAaJIbHBIM
— 48,839% wu cymectenHo otmmyancs (P=0,001) or amanoruyHeix nokasaTeneil B
NPeabIAYIIHIA W TOCTEYONIMH TOABL. ITO MOXHO OOBICHATH BBIMOKAHHEM HHMKHHX
IIBETKOB COLIBETHS BCJICJACTBHE Yero Iioasl 06pa3oBaluch JIKIIL HA BEPXHUX, Oonee
BBLICOKONPO/IYKTUBHBIX moGerax. 3a cdeT 3TOro 3aMEeTHO YBENWYHICS MPOLEHT 06-
CeMEHEeHH, OJHAKO OOIInil ypokaii ceMsH MOMYJAINHA, eCTECTBEHHO, YMEHBIIHJICS.

Leucojum vernum — COKpalLQIOIIMIiCS B YHCIEHHOCTH DaHHEBECCHHWI BHJ C
LIMPOKOH aMIUIHTYI0H pacnpOCTpaHeHHsi — OT PAaBHUHEBI 10 BBICOKOTOPHBIX JIy-
ros. M3yueHne ocobGeHHOCTElH I'eHepaTHBHOIO PAa3zMHOKEHUA M10KA3aJo, YTO MOMyJi-
AHA L. vernum NpOW3pACTAIONINEe HA HU3MEHHOCTH U B NIPEJrOpHOM I0ACE IO 3Ha-
yeHnam [1CII cymecrsenno npessimaroT (P = 0,001) monymnsauuu BepXxHEropHOro Mo-
sca (tabn. 5). B otHomennn OCII paBHUHHBIE H TPEATOPHBIE TOMYIAIHH, HECMOTPSA
Ha cxonHele 3HaueHns IICIT ornmuarorcs Mexay coboil. MakcHMalbHOE YHCIO
cemsH Ha ruon (PCIT=13,18—13,87) obpasyercs B momyasuun JlyOxn, oburatro-
meil B nosce ny6opwix necos. Huskoe 3nauenue [1CIT B monynsauun Knpewu, npuy-
pPOYEHHOIi K JYrOBBIM LIEHO3aM, MOXKET OBITh CBA33HO C WX €XEro/JHBIM 3aTOoIe-
HHEM, COBIAJAKOLIMM II0 BPEMEHH C LBETEHHWEM M 3aBs3bIBAHHEM IUTOAOB y L.
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Tabnuua 4. Cemennasn npodykmusnocms Leucojum aestivum

VyerHas
pofbsdinoo IMoGer ITnon
Tonynsums gs= &2 | & |Mnonon-
5'g §| Mokasa- | § 8 | ¢ | meremwe | mcnm | ocn I;GO
C = TENb = -1 = (%)
Huzmennocniv X 3,82 290 76,97 23,88 3,88 15,99
IMepent Ss 0,14] 0,15 3,11 0,49 0,23 0,84
1984 t 27,29 19,33 | 27,75 48,73 16,87 19,04
Vv 26,18 35,86| 28,54 14,45 42,27 37,02
P 3,721 5,05 4,04 2,05 5,93 5,24
JTHMHTEL | 2—6 | 1—5 | 25—100 17—33 | 1—9 5—31,03
X 3,56 1,62 47,07 26,60 4,92 18,50
X 0.13| 012 3,55 0,46 0,28 1,01
1985 t 26,47| 13,41 13,82 57,83 17,57 18,32
1% 26,71 52,75 | 53.47 12,33 | 40,45 38,59
P 3,77 7,46 7,56 1,74 5,72 5,46
THMHTEL | 2—6 | 0—4 | 0—100 20—33 1—10| 4,76—35,71
X 4.12] 2,521 60,73 27,80 4,18 14,93
Sx 0,16 0,14 2,39 0,57 0,30 1,03
1966 1 25.75| 18,00 25.41 48.77 | 13,93 14,50
14 27.91| 39.29| 27,76 14,53 | 50,72 48,83
P 3,96 35,58 3,93 2,06 71,19 6,90
auMETEL | 2—7 | 1—5 | 25—100 19—39 | 1—11] 3,23—36,67

vernum. B cBa3u ¢ atuM 1O 3710l monynsanuu MHHAMANbHbIN, HECMOTPA HA MaKCH-
manpHble 3HayeHnsa [1CII. B Gonee cypoBbIX MOTOAHO-KIMMATHYECKHX YCJIOBHAX
BEPXHETOpPHOTO nosca y L. vernum obpa3yercs NPHMEPHO TAKOE KE YMCIO CEMSH
HA TUIOJ, KaK M B 3aTalJIMBAEMBIX MeCTOOOMTaHUAX Hu3MeHHOCTH (Tabi. 5). OnHako
ITO ropHeIx MoONynsAUM 3aMETHO BBIIIE M MPAKTHYECKH COOTBETCTBYET TAKOBOMY
TNpeAropHBIX MOMYyJIALHIA.

Narcissus angustifolius — penkwii, cokpaliarolmiics B YHCIEHHOCTH paH-
HEBECEHHHMII BHJI JIYTOB ¥ KpuBoJecHii cybanbnuiickoro nosca Kapnar, a Takike noii-
MEHHEIX 1yOpaB npeAropuii 1 BIaXHLIX JyroB HU3MeHHOCTH. [To Bcem mapamerpam
CCMEHHOI1 MPOAYKTHBHOCTH HCCIEIOBaHHBIC TIONMYJIALNNA Pa3de/sioTCsa Ha JBE IpyIl-
nel. [IepByio 06pa3yroT momysIsniy, NPOU3PACTAOIINAE B PABHHHHO-IPEATOPHOM IO~
sice, BTOPYIO — BBICOKOTrOpHEIe rmomyJisuun. 3Havenus sejuuunbl [ICIT nomyssomit
cybanbnHicKOro nosca B cpenHem 3a 4 roaa HaOmronenuit Ha 19,55% Huxe, uem
paBHuHHO-nipearopHeix, ®CII cooTBeTcTBeHHO — Ha 67,61%, a 1O — Ha 59,42%
(tabu. 6). UnTtepecHo, uto ITCII nonynasuun Jy6poBbl HECKOIBKO Bbiiie (pu P=
=10,05), veM y nByX Apyrux paBHHHHO-IIPEATOPHBIX MOMYJIsMil. TO, MNO-BHAUMOMY,
CBSI3aHO C T€M, YTO B JAHHOM MECTOOOMTAHHMH peaM3yeTcsl IKOJOTMYECKHil ONTH-
myMm Buaa. ITpoBenenssnit Hamu (Komennap, Kpuudanymmuii 1986) nucnepcroH-
HBIif aHAJIW3 U CPABHEHHE ITOKa3aTesieil KOJIMYecTBa CeMATOYEK H CEMSIH 110 KPUTEPHIO
JlyHKkaHa ToKa3aJ, YTO PasHHIA MEXIY MONYJISALUHSMH H3 Pa3HBIX BBICOTHBIX MOS-
COB JOCTOBEPHA IO BCEM IOPOraM BEpOATHOCTH Ge3oummbouHbIX mporrosos (P=
=0,001). C nomouipro ABYX(aKTOPHOTO AMCIEPCHOHHOTO aHANM3a ObLIO YCTAHOB-
JIeHO, YTO CHJIA BIHMSHUA KIMMaTHYeCKHX yciosuii Ha BemwuuHy [1CI1, Hanpumep B
1983. 1., cocrapnsya n*=0,36+0,072 (moctoBepHocTh BiausHHs F=134), a Ha
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ey OCIT — 5*=0,2240,072 (mocroBepHocTh Bimsiaus F=8,5). Crnemopa-
TENbHO, CYPOBBIE YCJIOBHSI BLICOKOTOPbSl B 3HAYMTENLHON MEpE CHHKAIOT YpPOBEHBL
ceMeHHOH nmpoaykTuBHocTH N. angustifolius.

Ornithogalum umbellatum — cokpamiarolieecss B YUCIEHHOCTH CpE/IHEBECEH-
Hee pacTeHue, Berpeuaerces B ny6oBEIX Jiecax B HA Me30(MIBHBIX JIyraX HU3MEHHOCTH
H npearopHoro mosca. Mcenenopanne ocoOeHHOCTEH €ro IreHEPaTHBHOIO Pa3MHO-
JKEHHUS MOKA3aJ10, YTO JIEMCHTBI CEMEHHOM NPOAYKTHBHOCTH BHIA B Pa3HBIX 3KOJIO-
ro-(pUTOHEHOTHYECKHX YCIOBHIX OTJIMYAFOTCS Mekay coboit (Mesep-Kpiudany-
miii 1987). Habnromaercs ysenmuenne nokasareneit [ICIT u ®CII ¢ u3MeHeHHEM yc-
JIOBUH OT JIYTOBBIX K JIECHBIM LieHO3aM (Tabm. 7.) CeMeHHAs NPOAYKTHBHOCTL BHIA
B PasHbIC TOJbI HCCIIEA0BAHMNA MOXKET H3MEHATLCH OT O4YeHb BhicoKOil (IT0 = 88,36—
95,59%) u cpenneit (ITO=42,79—47,97), no uuskoi (26,90—28,91) unu BoBce He
obecrieunBaThbest (B 1984 1.) BeleacTBHe MOBPEkICHHS FeHEPATHBHOM cdepbl ocobeit
CHJIBHBIME 3aMOpo3kamu. Takum o0pa3om, ceMeHHOE MONOJHEHHEe Nonyisuuii O.
umbellatum ocyIeCTBIIsETCS HEPETYJISIPHO, & €r0 MHTEHCHBHOCTB M NMEPHOINYHOCTD
ONpPe/IEIATCA KOMILIEKCOM 3KOJOTO(MUTONEHOTHYECKUX U NOTOAHO-KIMMATHYECKHX
YCIIOBHIA.

[ToMHUMO TEHEPATHBHOIO PA3MHOKEHHS 3()eMEpPOHIOB, HAMH TAKXKE HCCIEm0-
BallMCh OCODEHHOCTH MX BET€TATHBHOI'O PA3MHOMKEHHS, KOTOPOE MMEET HE MeHblee
Ouosioruyeckoe 3HaYeHHE, BO MHOTHX chyuasx obecredusasi cTOMKOe 3aBOeBaHHE
TIPOCTPAHCTBA.

Bereratusnoe pasmuoxkenue C. qutumnale OCyLIECTBISIETCS MOCPEACTBOM Ki1y6-
HenykoBHIl. K BereTaTMBHOMY PasMHOMXEHWIO PACTEHHS IPHCTYNAOT B CPEAHEBO3-
PacTHOM ICHEPATHBHOM COCTOSHHH, 0Opasys | govepHIoro ocobs. B mpomecce Be-
TeTATUBHOIO Pa3MHOKEHUSI BO3HUKAIOT KJIOHBITHE3A ¢ 25—32 KiIyOHETyKOBHIIAMHE.
DHeprua BereTaTHBHOTO pa3MHOkeHus momnyisuuii C. autumnale ¢ yBelmdYeHUEM
abCOMOTHOMN BEICOTHI UX MECTONMPOU3PACTAHMI MOYTH He W3MEHAETCH.

C. heuffelianus crnocoGeH XOpOIIO Pa3sMHOXKATBCS BETETATHBHBIM TYTEM.
Ha xny6uenykoBune exeronno o6pasyrores 1—2 win uspeaka 3—4 60KOBbIE MOYKH.
Temrbl BEreTaTHBHOIO PA3MHOMXKEHHS BHAA TMPHMEPHO OJHMHAKOBLI KAK B TOMYJIf-
LOUSX MPEArOpHOro, TaK W BHICOKOTOPHOro MosicoB. OQHAKO COOTHOIUEHHE TeHepa-
TUBHOTO M BETETATHBHOTO PA3MHOKEHHS HE OJMHAKOBO, BCIEACTBHE HH3KOIl IpH-
KHBAEMOCTH FOBCHMIBHBIX 0co0eif B BBICOKOrOpbSX.

VY E. dens-canis BereTaTMBHOE pa3sMHOXEHHE IPOMCXOOUT C NOMOLIBIO 1—2
H3penKa 3 10YepHUX KIIyOHEIyKOBHIL Y JeIbHEI BEC BEreTaATHBHO PA3MHOKAIOIINXCS
ocobell B HccaemyeMBIX nomymsiusax pased 40—45% oT yHcaa Bcex B3pOCTBIX 0CO-
Oeif. DHeprus BereTaTHBHOTO PA3MHOXKEHHSA BHJIA B npenenax NIPEJrOpHOro mosica
JIOBOJIBHO CTaOMITbHA.

BereratueHOe pasMHOkeHHe L. destivum HAYMHACTCA B BUPTHHHJIBHOM BO3-
PACTHOM COCTOSIHMH, JTOCTHUTAst MaKCHMyma B I€HEpATHBHOM IEPHOLE DPAa3BUTHS.
BoxoBble mouku (1—2) 3akiagpiBarOTCs MapajulebHO ¢ Pa3sBHTHEM IOYEK BO306-
HOBJICHHA. B pe3ynabraTe MHOTOKpATHBIX JeJIeHHIM BO3HHKAIOT KPYNHBIE KJIOHBI, B
KOTOPBIX MOXET HacuuThiBaThes 10 100 moberos. Cieayer oTMeTHTh, 4TO 06paso-
BaHUIO TAKHX THE3[] CIMOCOOCTBYIOT H OCOOEHHOCTH JMCCEMUHALIMM Buaa. B mccie-
JlyeMOil IONYNANHK BETETATHBHO Pa3sMHOKAroUHecs ocobu cocrasusiror 30—40%
YHCIIEHHOCTH BCEX B3POCILIX PACTEHHIA.

CrnocobHOCTL K BEreTATHBHOMY Pa3sMHOXKCHHIO ¥ L. vernum oOHApyKHBaeTCH,
Kak u y L. aestivim, B BADTHHHIILHOM BO3PaCTHOM COCTOSAHHH. DHEPrus BEreTaTHB-
HOro pasMHOXEHHS TONYJANWA H CTENeHb OMOJIOXKEHHS WX IMOTOMCTBA, B Pa3HBIX
BLICOTHBIX MOSICAX CYIIECTBEHHO OTiHYaroTcd. Ha HH3MEHHOCTH M B NpEArophe
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yJeNnbHBIH BEC BEreTaTHBHO Pa3MHOXKAIOUIHUXCA ocobeit B momynanusx (4,26—4,59 %)
TIPHMEPHO B YETHIPE pa3a HHXeE, YeM B BepXHeM ropHom mosce (17,08%). B mepsom
THIIE MECTOOOHTAHHUIT HA MaTepHHCKOH 0coOH 0Opasyercs He GoJblle OHOM HOYEp-
HeH JIYKOBHIIEI, @ BO BTOPOM — JI0 4YeThIpeXx noberoB omHoBpemeHHO. OCHOBHYIO
Maccy BEereTaTHBHOIO MOTOMCTBA F€HEPATHBHBIX PACTEHHH B PABHHHHO-TIPEATOPHEIX
YCIIOBHAX COCTABJIAIOT BHPrHHHIbHBIE 0co6H (83,34—100%), a B HHXKHErOpPHBIX —
uMMmaTypHble (56,89%). OueBHAHO, 3KOJOTHYECKHE YCIIOBHA Y BEPXHEH IPaHHIBI
OyKOBBLIX JiecOB HeGIaronpusATHLIE JUIS CEMEHHOIO pa3sMHOXKEHHA L. vernum W BbI-
COXas IHEprHs BereTaTMBHOIO pa3MHOXKEHMs, KaK H Oosee riyboKoe OMOIIOXKEHHE
BEreTATUBHOIO MOTOMCTBA SIBJASIOTCA NPHCOOCOOIEHHEM IS CaMOMOMIEPXKaHUs
YHCJIEHHOCTH NMONYJSAINWi B 3KCTPEMalbHOM OKPYXKEHHH.

Y N. angustifolius BereTaTHBHOe pPa3sMHOXEHHE HAYHHACTCS B BHPIrHHHJIb-
HOM BO3PACTHOM COCTOsiHAM. OpraHamMu pasMHOXKEHHS SIBJISIOTCA OOKOBBIE MoDOerH,
oOpasyrowuecst U3 BereTaTuBHbIX nouek (1—2 uiu peako 3), KOTOpBIE 3aKIaABIBAIOT-
cs B Ma3yxax acCHMHIHPYIOUIHX JHCThEB. B reHepaTHBHOM TIEpPHOJIE IHEPrHsi Bere-
TAaTHBHOTO Pa3MHOXEHHS pacTeHWil Hanbosee Beicoka. [1pH mepexoe B cleayloliee
BO3PACTHOE COCTOSIHHE OHA YMEHbBINAETCS W BEreTATHBHOE Pa3MHOKEHHE MpeBpaiia-
€TCA B CEHHMJLHBIA pacmaj crapuyeckux ocobeii. ITo cTeneHH OMOJIOKEHHS Be-
reraTuBHoe notomMcTBO N. angustifolius B 3aBUCHMOCTH OT (OpPMBI MAPTHKYJIA-
IHH BapbHPYeT OT MMMATYPHOrO N0 I'€HEPAaTHBHOrO cocTosHWA. B mpomecce Be-
TeTATHBHOTO Pa3MHOKEHHS BO3HHKAIOT TPYMMbBI TECHO pacTyimux ocobei (mo 79
9K3.), KOTOpbIe MPOXOAAT TPH 3Tana pasBHTHA: MOJIOJOrO, 3PeJIOro U CTaperolero
KJIOHA. DHEPrus BEreTaTHBHOIO Pa3MHOKEHHA BHIA 3aBHCUT OT 3KOJOro-QpHTOIE-
HOTHYECKHX YCIIOBHI MECTOOOMTAHUS W KOPPEIUPYET C HHTEHCHBHOCTBIO CEMEHHOIO
pasMHOKeHHs1. B paBHUHHO-IpEArOpHOIi 30He ero posib B CAMOMOJIEPKAHAA Jiec-
HBIX MOMYIALIAI HAYTOXKHO Mana (K BETeTATHBHOMY Pa3MHOKEHHIO criocoOHbI 3,05—
3,48% ocobeii oT 00uIero Yncia pacTeHHMil) W JIHIIL HECKOJILKO BO3PACTAET HA pas-
HOTpaBHO 37aKoBbIX (5,31—5,60%) u BeICOKOTpaBHbIX (7,27—7,63%) nyrax, OJHaKO
3aMeTHO ycTynaeT 3¢ dekTHBHOCTH CeMEHHOI0 pa3MHOKeHHsS. B BEICOKOrOpHOM MO-
sce BereTaTHBHOE Pa3MHOXKEHHE MOJHOCTBIO mpeobmamaer (26,65—36,36%), moc-
KOJIbKY ceMeHHOE BO30OHOBIIEHHE TTOMYJIANMIL 37eCh MPAKTHYECKH He COBEepILACTCS.

O. umbellatum BecbMa WHTEHCHBHO BEreTATHBHO pPa3MHOKarOLIuiicad BHa. Bere-
THBHOE pa3MHOXKEHHE HAOIIONAeTCs y Hero yke B HMMATYpPHOM BO3PacTHOM COC-
TosiHHH. B Mepy mepexo/a K clieQyIolieMy 3Tamy OHTOreHe3a CIoCOOHOCTh K Bere-
TATHBHOMY Pa3sMHOXXEHHIO YCHIIHBACTCH M JOCTUra€T MAKCHMyMa B [€HEPATHBHOM
nepuoae. Ha ogHoM mMaTepHHCKOM pacTeHdH oOpasyercs g0 60—80 mouepHHX y-
KOBHII-eTOK. BereratuBnoe motomctBo O. umbellatum riiy6OKOOMOJIOHEHHOE, €r0
COCTABIAIOT IOBEHWJIbHBIE W HMMATYpHBIE oco0H. HecMOTps Ha MHOIOYHCIICHHOE
BEreTATHBHOE MMOTOMCTBO PACTeHHE KIOHOB He 06Gpa3syeT. 3TO MOXHO OOBLACHHTH
MHTEHCHBHOM JEATEIbHOCTHI0 KOHTPAKTHIBHBIX KOpHEH, B pe3ylbTaTe KOTOPO IIy-
KOBHYKH MEPEMEIIAI0TCA He TOMBKO B BEPTHKATBHOM, HO W B TOPH30OHTAILHOM HAI-
paBieHHH. B CBA3H ¢ 3THM pachpeneneHHe ocobell B MOmyIauHax umeeT Ja(dYy3HbLH
XapakTep.

Takum, 06pa3om, y HCCIEIOBAHHBIX BHIOB 3()eMEpOHIOB BEIABIICH PAN OOIIHX
3aKOHOMEPHOCTEH IeHepaTHBHOTO Pa3MHOXKEHHA: l. Y HHX XOpOMIO BHIPAXEHBI BCE
9NeMEeHTHl CeMEHHOil NMpPONYKTHBHOCTH; 2. YHCIIO CEMSAMOYEK 3HAYATENbHO Goiee
cTabHIIbHO, YeM ceMsH; 3. pa3sHHIAa MEXKAY YHCJIIOM CeMAMOYEK IO roJaM MOYTH Y
BCeX BHJIOB rOpa3jao MeHbIle, YeM MJIs CeMSH, 4TO CBHAETENbCTBYET, HAPAAY C mpe-
ObIOyIeli XapaKTepHCTHKOH, O HACIeACTBeHHOH neTepmuHHpoBaHHOCTH [ICII;
4. ypoeerb @CII ompenmensercd riaBHBIM 00pa3oM YCIOBHAMH BHEIIHEH CpebL
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Ilo cnocobHOCTH K TeHEPATHBHOMY Pa3MHOKCHHIO M3YYCHHBIC PACTEHHMS pa3eisi-
foTcst (Ha ocHOBaHMM Benuyunbl I10) Ha BB ¢ HU3KON (Menee 10%) — BBICOKOrop-
Hble NONyusuud Narcissus angustifolius; ynosnersopurenpHoit (10—30%) —
Leucojum aestivum, L. vernum, paBHHHHO-TIPEArOpHBIe MONyIAuuu N. angustifolius
xopoweii (30—60%) — Erythronium dens-canis u Bwicokoii (6omee 60%) —
Colchicum autumnale, Crocus heuffelianus cemenHoll mpoaykTuBHOCTHIO. I1O y
Ornithogalum umbellatum cunbHO BapbUpyeT W B pa3HBIE TOMLI H3MEHSETCS OT
YAOBJIIETBOPHTEIBHOIO 10 BHICOKOTO YPOBHH MIIH BOBCE HE 00ECHEYUBACTCA.

Jlisl BEreTaTMBHOTO pa3sMHOXEHHS 3()eMepOHIOB XapaKTepPHBI CIEAYFOLIHEe
0cobeHHOCTH: 1. coBepiiaeTcs MOCPEACTBOM GOKOBBIX 1106eroB, o6pa3yrOLIMXCS 13
BEreTaTHBHLIX noyek (1—2, penxo 3—4 u mumb y Ornithogalum umbellatum nx
YHCIIO NOCTUTACT HECKOJBKHX JIECATKOB); 2. HAYMHACTCS B BHPTHHUJILHOM BO3PACT-
HOM cocTosiHun (y O. umbellatum B IMMaTypHOM), TOCTHraeT MaKCHMyMa B FeHepa-
THBHOM, a NPH NEPeXoje B CCHUIBHOE MPEBPAINACTCA B NAPTHKYIISAIHIO CTADYECKUX
0cobeii; 3. cTeneHb OMOIOKEHHS BET€TATHBHOTO IIOTOMCTBA BAPLHPYET OT HMMATY -
HOTO [0 TEHEPATHBHOIO BO3PACTHOTO cocTofAHHsA; B O. umbellatum paszmHoxeHHE
CONPOBOXKMAETCA IJIYOOKHM OMOJOXEHHEM MOTOMCTBA (MpeobafaroT HOBEHHIIb-
HBIC M MMMATYPHBIE 0COGH); 4. Y BBICOKOTOPHBIX monyssuuit Narcissus angustifolius
1 Leucojum vernum pa3MHOKEHHE HayWHAETCS B 0OJiee PAHHMX BO3PACTHBIX COC-
TOAHUAX, Ye€M Y PABHHHHO-TIPEArOPHBIX IOMYJSALHI M COMPOBOXIAETCA 06paso-
BaHneM Gosiee ry6OKOOMOIOKEHHOrO MOTOMCTBA; 5. B XOMe Pa3MHOXKCHHS pac-
TeHwil (32 ucknrouerreM O. umbellatum) BO3HHKAIOT KOMINAKTHBIE T'PYMIBI OCOGEIA,
KOTOPBIE NPOXOJAT TPH 3TaNa PasBHTHA: MOJIOJOrO, 3PEIOr0 M CTAPEIOLIEr0 KIOHA.

B 3akirouyeHHe cieyeT OTMETHTb, YTO PENpOAYKTHBHAS CTPATErHs GONBINHH-
CTBA MCCIENYEMBIX BAJIOB U3MEHAETCA B 3aBHCHMOCTH OT YCIIOBHil Gpu3HKo-reorpadu-
HEeCKOi cpeibl, obecneynBas TEM CaMBIM ONTHMANBHOE COYETAHHME BEreTATHBHOIO M
CEMEHHOTO BO300HOBIEHHS. B G1aronpusTHOM 3KOJI0r0-OHTONEHOTHYECKOM OKpY-
KEHHH TIpeodraiaeT reHepaTHBHOE BO3OOHOBICHHE MOMYJsAIMif, crocobCTByOMIEe
BO3PACTaHMIO WX TCHOTHIIMYECKOH TeTeporeHHOCTH. Hapsamy ¢ 5THM ocyliecTBiseTcs
H BEreTaTHBHOE BO30OHOBIEHME, CTAOMIM3HMPYIOLLEe TEHOTHUNHMYECKYIO CTPYKTYPY
TonyJsiiyii. B 3KCTpeMaslbHBIX YCIOBHAX COOTHOUIEHHE CIIOCOGOB BO30GHOBIECHHMS
HONyJSALHI H3MEHAETCSA B CTOPOHY Npeob1a TaHns BEreTATHBHOTO Pa3MHOKEHHS 0CO-
Oeid, 0Opa3oBaHHsA KIIOHOB M YMEHBILEHHS POJIH CEMEHHOTO IOTOMCTBA.
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Karpatalja hét ritka illetve veszélyeztetett éveld nivényfaja reproduktiv biologidjanak vizs-
galati eredményei keriiltek itt kozlésre. Tobb év adatainak feldolgozasa soran megallapithato volt,
hogy e fajoknal a generativ szaporodas lehetGsége meglehetdsen eltérd. Amig a Narcissus angusti-
colius CURT. magashegyi populacidiban alacsony, a Leucojum aestivum L., a L. vernum L, s a Nar-
fissus angustifolius siksagi populacidiban kielégitd, az Erythronium dens-canis L. esetében jo, a
Colchicum autumnale L. és a Crocus heuffelianus HErB.-nél magas. Ugyanakkor viszont az Ornitho-
galum umbellatum L. magtermése igen valtozo, a kielégit6t6l a magas hozamig. Megallapitast nyer-
tek azok a tényezdk, amelyek hatassal vannak a mag Utjan torténd szaporodas mennyiségére €s a
vegetativ szaporodas mértékére. Meghatarozast nyertek ezen éveld fajok reproduktiv stratégidjanak
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Ispitivanje reproduktivne biologije retkih vrsta biljaka u dolini reke Tise na
podnoZju Karpata
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SzaBapos V. 1., FESZENKA Sz. Sz., Sumszraia N. V.

Katedra za botaniku, DrZavni univerzitet, UZgorod, SSSR
Abstract

U radu su prikazani rezultati ispitivanja reproduktivne biclogije 7 retkih odnosno ugrozenih
vitegodi¥njih vrsta biljaka sa podnozja Karpata. Visegodisnji rezultati ispitivanja pokazuju da su
moguénosti TazmnoZavanja generativnim putem kod pojedinih vrsta veoma razli¢ita. Tako ono je u
populacijama Narcissus angustifolius CURT. sa visokoplaninskih predela niska, u sluaju populacija
Leucajum aestivum L., L. vernum L., i Narcissus angustifolius sa nizijskih podruéja zadovoljava, kod
Erythronium dens-canis L. dobra, dok je u slufaju Colchicum autummnale L. i Crocus heuffelianus
HERB. visoka. S druge strane fruktifikacija je kod Ornithogalum umbellatum L. promenljiva od proseé-
nog do visokog prinosa. Utvrdjeni su i oni faktori koji uti¢u na obim razmnoZavanja putem plodova
i nivo vegetativnog razmnoZavanja. Utvrdjeni su specifitnosti reproduktivne strategije navedenih
vrsta visegodisnjih biljaka u funkciji ekoloikog, fitocenoloskog i antropogenog uticaja.
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BUOMOP®OJOI'MYECKHUE OCOBEHHOCTH ROSA CANINA L.
B HEKOTOPLIX INOMNYJALUAX BACCEMHA PEKHU THUCBI

B. FO. Maunpuk, E. U. [TaBauna
VKropoackHii rocyJapcTBeHHbI YHHBEPCHTET, Kadeapa 60TaHHKR

(Moctymana 22 nexabpsa 1986 roma)

AHHOTAIMS

MamoxeHsl pe3ynbTaThl OHoMopdonornyeckoro uccnenoeanus Rosa canina L. B Tpex no-
nyaauuax 3akapnates. [1pHBeIeHB! TaHHBIC AHAIN3A BHYTPH- H MEKIOMYTAUHOHHON H3MEHYHBOCTH
17 BereTaTHBHBIX H TEHEPATHBHEIX MPA3HAKOB. M3y4eHbl NOTHMOPDOH3M H JKH3HECTIOCOOHOCTD MBIThb-
uesblx 3eped. Ocpemensl Hambomee BaXHBIE 3MOpHOHANBHEIE Mpouecchl. OmpeneneHa MOTEHLH-
anbHad ¥ (AKTHYECKas CEMEHHAs NPONYKTHBHOCTL. YCTAHOBICHA ONTHMANbHAS 1032 BIHSAHHA
na3epHOro O0MyYeHHs HA MPOPACTAHHE CEMsH W3 THIAHTHEB Pa3HO CHenocTH. PaccMaTpuparoTcs
BONPOCEI BOCCTAHOB/ICHHSA 3aMaCOB 3TOr0 LIEHHOIO BATAMHHOHOCHOTO CBHIPBS MYTEM CO3JAHHSA MPH-
POOHBIX KYJBTHBHPYCMBIX MAacCHBOB,

Beenenne

OpHOH W3 BaKHEHIIAX 33129 COBPEMEHHOW CHCTEMATHKH SIBISETCS M3ydYEHHE
BHJA HA YPOBHE NOIYJISLHI, B Opefenax KOTOPBIX BHJI CYIIECTBYET KaK TAKCOHOMMA-
Yeckasd €JHHHMIA M MPOTEKalOT MHKPOIBOIIONHOHHBIE IPOIECCHI.

Hccnenopaine CTPYKTYPBI MPHPOMHBIX TOMYJIALMN 3aKIFOYAETCH B BBIABIC-
HHH HX TOIHMOp(H3MA B HEIbHOCTH HAa OCHOBE aHAJIN3a 0COOEHHOCTEl MPH3HAKOB
BETETATHBHBIX H TeHEPATUBHEIX OPraHOB.

B 3Ha4MTENBHOI CTENEHH 3TO OTHOCHTCH K BHIAM CO CIIOXKHBIMH T€HETHYECKH-
MH CHCTEMaMM H cHenu(HYeCKHM CIHOCO0OM pempoOyKIHMH, K KOTOPBIM IPHHAI-
aexut R. canina.

Bacceiin p. Tucel, B npenenax TEPPHTOPHA 3aKkapnaThs, CO3/a€T CBOeOOpasHbIe
9KOJIOTHYECKHE YCIIOBHSA IS IPOH3PACTAHAS JIOKAJILHEIX MOMYIANANA MHOTHX BHIOB
PacTeHMii, B TOM 4YHCJI€ W KOMIUIEKCHOrO BHIa Rosa canina W3 cocTaBa KOTOPOTO
H3BecTHBIN (aopuct A. Maprurrait (MARGITTAI 1923) Bernenmai 20 pa3HOBHIHOCTEHH.
ITo3xe Bugosoii coctaB Rosa w3ywanu [1. [I. Slpowerko (1945), B.I". XpxaHOB-
cxmii (1949), C. C. ®onmop (1956, 1974). Ha yposHe nonysiuaiit R. canina He uccie-
JI0BaJIack.

MartepHan H MeTOIHKA

Habnronennsa 1 cOop MarepHana MPOBOJAIACE B TpeX monmyisumsx R. canina, pacmonomes-
HLIX B PaBHEHHO-MpearopHo# 3oHe (197—620 M Ham yp. M., momynsued 1 ¥ 2) H HHKHErOPHOM
nosce (821 M Hag yp. M., momynauusa 3) Vrpanacknx Kapmoar.
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Ins w3y4enus 6uoMopdonornyeckux ocobeHHOCTeH, a TakkKe BHYTPH- H MEKIIOMY IALHOHHO
W3IMEHYHBOCTH BHJA W3 KaXJ0i NOMyNAlMH PEHIOMHBIM MeTonoM otbupanock 50 reHepaTHBHBIX
ocobeif, KOTOpBIE HCCNENOBaHCE 10 17 MopdonormyeckuM npusHakam. ITonyueHHbIE HH()POBLIE
JaHHEIE 00pabaThiBaIHch BAPHAUMOHHO-CTATHCTHYECKAMH MeTonaMu (WEBER 1961, ITnoxuucku it
1970, 3aitues 1973). Onpenenanuch OCHOBHBIE CTATHCTHYECKHE MOKA3ATENH, MPOBOAHIIACE KOPPEs-
LMOHHBI W perpeccCHOHHBIN aHanu3bl. Pacversl nposenersl Ha 9BM EC—I1020, nporpamma coc-
TaBlieHa Ha anropuT™uyeckoM s3eike FORTRAN — IV.

Mopdonorns NeUILIEBEIX 3€PEH H3yYalack NPH MOMOLIA CKAHHPYIOIIErO 3MEKTPOHHOI0 MHK-
pockona (JEM—35 C), xn3Hecnoco0HOCTh MBUIBLEBLIX 3€PEH HCCIIEI0BANachk aHTMOPQOIOoTrHYec-
kUM Metonom, npenmoxkenasiM C. C. Xoxnoseim (1971), ¢ moMombio MIOMHHECHIEHTHON MHEpPOC-
KOIMHH W MPOPANIHBAHAEM MbLIIEI HA HCKYCCTBEHHBIX MATATENBHBIX CPEIAX € PA3HOI KOHUEHTpauueii
caxaposl,

OMOpPHONOTHYECKHE HCCNEN0BaHHA OBITH NMPORENEHBI MO OOIIEH LHTOIOTHYECKOH METOMUKE
(ITaymera 1980 u gp.). PHCYHKH BBINONHAIMCH PHCOBANBHEIM ammapatoM PA—4, mukpoctrem-
Ka — ¢ moMomel mukpockona Ergaval-Zeiss ¢ mukpodoTtorpadmueckuM ycrpoiicteom mf-
matic, a TaKKe CTePeoCKONHYeckoro Mukpockona MBC—9.

HM3yyanock BIUSHHE Na3€PHOTO H3IYy4YEHHsS HA BCXOKECTH CEMSH MyTEM OOMyYEHHA X MOHOX-
poMaTHYecKkuM KpacHeiM ceetomM He—Ne mazepa OKI'—I15 ¢ MOWIBHOCTBIO M3ny4YeHus 15 MBT,
IHMHO BOMHBI 6328 A. Bpemsa 3KCHO3MLMM BHIGHPAIOCh MPOM3BOILHO. OHpejeneHne ceMeHHOI
OPONYKTHBHOCTH npoBoaunock mo meroauke T. A. Pa6orrosa (1969) u M. B. Baitnarus (1974).

Pe3yasTaThl

Jo HacTosiero BpeMeHH R. canina Ha ypOBHe NMOMYJSLH He HCCIeI0BANACh,
TOraa Kak 3To HeoOXoauMo 1 NpH GIOPUCTHYECKHX, H NP HMUTOIMOPHOIOrHYeCKHX
WCCIIEIOBAHMSAX TSl TIOJTHOTO NOHHMAaHHS MUKPO3BOJKOIHOHHBIX H PENPOAYKTHBHBIX
TIPOLIECCOB B IPENENax CJIOKHBIX B TAKCOHOMHYECKOM OTHOIIEHHWH BHJIOB.

Jnsa uzydenus 6uomopdoiornueckux ocobeHnocteit R. canina npuMeHeH aHa-
JIA3 BHYTPH — H MEXKIONYJIAHOHHON H3MEHYHBOCTH BEre€TATUBHBIX H PENPOIyKTUB-
HBbIX NpH3HAKOB. ['eorpaduyeckas H3IMEHYHMBOCTh HMCCaenoBanoch mo 17 mpu3Hakam
(tabauma 1).

AHamM3 BHYTPHIONYISAOIUOHHONH W3MEHYHBOCTH BETETATHBHBIX H PENPOIYKTHB-
HBIX IPH3HAKOB R. canina mokasall, 4TO MOJaBisioniee OOJBIIHHCTBO H3 HUX HMeeT
cpelHIOIO cTeneHb BapeupoBaHus (V=11—20%). Tlomumopdusm Taxux npusHa-
KOB, Kax 1, 2, 3,4, 11, 12, 13, 14, 17 nosoabHO BeIcOK (V =20%) 1 onpenensiercs
9KOJOTHYECKUMHU YCIOBUAMH MecTooOuTanusa. [IpusHaku ¢ HH3KOM W cpemHei cTe-
NEHBIO BAPLHPOBAHHUS MOTYT HCIIONbL30BATLECS B Ka4eCcTBE KpHTepHeB Mopdoornyec-
koit muddepeHnnanuy MOMyNALHIf, TOCKONLKY OHH JOBOJIBHO CTAOHJIBHBI M HE 3a-
BHUCAT B 3HAYMTENLHOI CTENEHH OT 3KOJOrHYeckux (akTopoB. |

XapakTep BappHpPOBAHUA NMPHU3HAKOB MONYJALX B Mpeaenax OJHOIO BBICOT-
HOTO MOfca B OCHOBHOM coBnagaeT. M3MeHYHMBOCTh MPU3HAKOB MOMYJNALMII H3 pa3-
HBIX TTOSICOB HMEET CBOH OCOOEHHOCTH, B pe3ylbTaTe Yero Kpupble KodddHIueHTOB
BapHallMA HE TOXAeCTBEeHHE! (pHc. 1). B momynanusx obomx moscoe Habiropaercs
xoppeasuus Mexay 11 npu3nakamu. B3auMocBsa3b Mex 1y H3y4aeMBIMH IPU3HAKAMUA
BBIpaXkaeTcs B BHIE JIWHEHHOH (GyHKIMH M MpeACTaBlIeHA TOKAa3aTeNlsIMH YPaBHEHHI
perpeccHH.

AHanu3 MEXIMONyNANHOHHONH W3MEHYMBOCTH IOKA3all, YTO IPOIEHT pPa3X0oikK-
JIeHHs Mex 1y MONyISUHsIMHE U3 OJIHOro nosica coctapiset 27,78 %, a Mexay momnyJis-
OHAMM U3 pa3HLIX noscoB — 33,33 — 38,89%. buoMopdonornyeckne uccneao0BaHUA
J1a}0T BO3MOKHOCTb CIENATh BBIBOJL O TOM, YTO TaKHe NPU3HAKH, Kak 4, 6, 11, 12, 13,
14, 15 1 16 AMerOT 3HAYeHHE B CHCTEMATHKE I7Is ONpeleleHHs MAKPOBHIOB B IIpe-
Jiefax CIOXHOTO KOMILIEKCHOTO BUaa R. canina.
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Tabmuua 1. lNeoecpaduueckan uzMenyueocns NPUINAKOE PA3HLIX nonyaayui R. canina L.

NeNe Tlonynanun
TTpr3rak
I/ i 3
!
i s | S R [N
1. | JdanHa OJHONETHHX MODEroe, MM l 106,36 I 91,32 | 106,06 |
2. Jnueaa gpyxneTHux noberop, Mm | 115,18 106,88 108,56 f
3. KomiuecTro mioaoe Ha noberax 2,34 i 1,90 1.?2'
4. Komuyectso npeTos Ha noberax 3,06 2,46 1,92
5. JInvHA THMAHTHAA, MM 19,25 16,08 14,04
6. JAuamMerp runasTHs, MM 9,98 | 8,17 8,73 |
7. OO0was ATAHA THCTHEB, MM 95,24 80,60 84,62
8. JINWHA BEPXHMUX ITHCTHER, MM 37,04 31,92 33.42
9. JInWHA CPeIHMX JTHCThER, MM 33,14 27,40 29,40
10. JInWHA HUKHAX JIHCTBEB, MM 27,04 21,74 24,00
11. JlnuHA IWNOB HA OJHOJIETHHX noderax, MM 4,17 i 3,54 3,72 |
12. JIpamMeTp mWHNnoBs y OCHOBAHWS HA OJHOJIETHHX | ]
noGerax, Mm l408] 3,60 3,73 ]
13. JInMHA IM0B HA JBYXTETHHX moberax, M ! 4,55 l 4,07 | 4,55 l
1 I
14. JIpaMeTp IHNOB ¥ OCHOBAHMA HA JABYXIIETHHX I 1
nmoGerax, MM | 4,76 451 |s5,28]
15. JmHa muUnos Ha cTapeix moderax, MM 8,55 | 7,49 7,88 |
16. JuaMeTp IINATOB ¥ OCHOBAHMA HA CTapbIX
noferax, MM | 8,68 8,00' 9,29
17. KonmuecTs0 CeMAHOK B TANAHTHH 25,70 | 17,08 17,86 I
TMMPUMEYAHWE: obseieHsl W cOedHHEHBI CpelHAC 3HAYCHHS IMPH3HAKOB, MEKIY KOTOPBIMH
OTCYTCTBYET MOCTOBEPHAS Pa3HMIA.
Lo
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Puc. 1. XapaxTep BapbHPOBAHAA NPH3HAKOB nomynaunii Rosa canina L. 1, 2 — npearopHstii mosc;

3 — HHXKHEropHHIi mosc

77



ITo GonbIIMHCTBY M3Y4YEHHBIX B3aHMOCBA3EH MEXIy NMPU3HAKAMHM BCe MOMYyJs-
nui R. canina OTHOCATCH K OAHOIl reHepalibHOM COBOKYMHOCTH. MaTemMaTuueckue
[AHHBIE CBH/ETEILCTBYIOT, YTO R. canina ABIACTCA KOMIUIEKCHBIM BHJ/IOM W B IIpE-
[eNax JIOKAJIbHBIX TMOMYJAIHi MOMKET MHOTAA BBLILICIIISATL MHKPOBHIBL

TMomumopdHocTe R. caning TMpOABIAETCS KaKk B MakKpoMOophOIOrHYeckux yep-
Tax, Tak ¥ B MHKpPOMOP(OTOrHYECKIX, B YACTHOCTH B pa3Mepax MBLUILIEBbIX 3EPeH.
Bricokuii npoueHT Ae(eKTHBIX MbUIBLEBbIX 3¢PEHKAPINKOBLIX H IHIAHTCKUX — yKa-
3BIBAET HA CKJIOHHOCTL TAKUX BHIOB K QNMOMMKTHYECKOMY CIOCOOY pa3sMHOMKEHNS
(Xoxnos,3ajineea, Kynpusauos, 1978) n 0 JHOBpEMEHHO CHUKAET KAYECTBO MbIJTb-
Lbl, HEOOXOIMMOI 1151 ONBIJICHUS.

B HccienOBaHHBIX MOMYIANUAX MHKPOCIOpPOTeHe3 MPOTEeKacT CO 3HAYHTEIb-
HBEIMH OTKJIOHEHHMSMH OT HOPMBI, HO MOP(OIOrHYecKy aHOMAIHH B IPOLECCE Meifo3a
[0 CTaaHH CHHAICHCA He BhIABIAOTCA. B Tenodase 11 Beneacrsie, HepaBHOMEPHOTO
pacnpejesieHAs YHHBaNneHTOB B aHadaszax 1, 11 obpasyercs Heckoabko Mopdolioru-
YECKH HEPaBHOLEHHBIX SAEP: TMIAHTCKHE, Kap/IMKOBBIE W s/1pa HOPMAJIbHBIX pa3me-
poe. HopMmanbHBIe sapa colepkat Mo ceMb XPOMOCOM, 00pa3yrOILIKMXCH IPH PacXok-
JIEHHH KOHBIOTHPYIOLMX XpoMocom (6uBasieHTOB). [MraHTCKHE sipa MOTYT HMMETh
B CBOEM COCTaBe KpoMe OCHOBHOro Habopa (n=7) M YHHBAJIEHTHBLIC XPOMOCOMBI;
KapJIHKOBBIE COJICPKAT YHUBAIEHTLI. M3 0/IHOr0 MHKPOCIOPOLIMTA MOKET BO3HHKATH
OT OSITH [0 ACCATH SAEP PA3JIMYHBIX 1O Pa3MepaM M COAEPKAIINX HecOaTaHCHPOBaH-
HOE KOJMYECTBO XPOMOCOM.

[MTpuIbLieBbIE 3€pHA PA3IHYHBL H MO BeJHYKHE, U o dopme. Pasmepst HX BAPbH-
pyiot ot 5 10 70 Mxm B anamerpe (tadnuua 2). CpasHuBas creneHb PepTHILHOCTH H
CTePHJIBHOCTH NbLIBLUEBLIX 3epeH R. canina BO BCeX MCCACAOBAHHBIX MOMYJIALMIX,

Tabnuua 2. Hoaumopguim u scuznecnocodiocms nelisljesstx 3epen Rosa canina L.

Tunst NbUTBLEBLIX 3€PEH
HOPMAJBHLBIC, MECITKHE, THTAHTCKHE,
d = 40—50 MKM d=10—20 MM d=T0 MM
Momynaums CrencHb OKpallMBaHHA alCTOKAPMHHOM
XOPOWO | e .| OPOWO [cnaGo mmaf xopouro cnaﬁc_) W
OKPAMICH- | = o rie|  OKPA- HEOKpPa- oKpa- HEOKpa-
Hhie  |P IUCHHBIE | IMEHHBIE | LNEHHLIC | LUEHHBIE
1
a) KONMHYECTBO
NLIUTBLUEBLIX 3EPEH 126 49 147 160 19 72
6) su3necnocoOHOCTE B % 21,9 8,6 257 28,1 33 12.5
2
a) KOMH4ECTBO
MbUTHLEBBIX 3epeH 132 154 153 165 22 77
6} xuznecnocoOHOCTL B % 23,1 9.4 234 26,8 3.8 13.5
3
a) KONHYECTBO
NEITBUCBEIX 3€peH 141 56 128 147 25 83
6) wu3znecnocofHozTE B % 243 9,7 22,1 25,3 4.3 14,3

Beero depTHNBHLIX NBINBLUEBLIX 3epeH B % no monynsumsx 1—30,5; 2—32,5; 3—34,
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cleayeT OTMETHTB, YTO HauBBICIIHiT mpoueHT QeprunsHoct (34,0%) obHapyxeH B
TpeTheil NMOMyNsluH, a HAaUMEHLIIH B NEpBOif. AHAN3 CTENeHHW (epTHILHOCTH
NBIBLEBBIX 3€PEH YKa3bIBAET HA TO, YTO CTEPHJIBHOCTh BO BCEX IMOMYJIANHSAX Ipe-
Bprmaet 50%. 3TO CBHACTENBCTBYET O TOM, YTO B KaXI0il MOMYJIALHH TOJBKO He-
3HAYMTEJILHOE KOJIMYECTBO MBLIBIBL HMEET OIUIOLOTBOPAIOLIYIO CIOCOOHOCTE.
IMebueBbie 3epHa ¢ Habopom xpomocoM n=7 u auamerpoMm d=40—50 mMrm
JKHM3HECNOCOOHBI, XOPOIIO OKPALIMBAIOTCH ALETOKAPMHHOM, MPOPACTAIOT Ha HC-
KyCCTBEHHOMH MHTaTenbHOU cpeie (40% caxapose), IpH BO3ACUCTBHH aKpPHIMHOBOTO
OPAHKEBOTO APA WX JAFOT IPKO 3e/1eHyI0 (UIF0OPECeHIHI0, & HHTOIIa3Ma — OpaH-
KEBYIO.

JLis nbUIBIEBBIX 3epeH cemeiicTBa Rosaceae XapakTepHO Haawdne Tpex Gopo3.
Hopmanbupie mbLabLeBbIe 3¢pHa R. canina MeaUTepaibHO-TPEXGOPO3AHO-IOPOBEIE,
OKpYIJ0 ceponfayibHbie. Bomblioil 3xkBaTOpHaibHbIil muamerp 14,5 MKM, Mamblil
— 11 MrM, DK3uBa AByXCNOiHASA, B 061aCTH ME3OKONBINYMA HEPABHOMEPHO YTOJ-
HIeHHasl, 110 KpasM 6oposn Goponaeyactas. CKyJbNTYpa MBLTBIEBLIX 3€PEH TOHKOCT-
py#uaTas, BoanucTas. Tekcrypa menxongtauctas (puc. 2). JdedekTHpie NblIbLEBbIe

Puc. 2. Mukpodortorpadmu nbiabuessix sepen Rosa canina L. Undposbie oboinaverns: nepsoe
— HaNpsAKCHWE, KB; BTOPOE — YBE/HYEHHE; TPEThE — HOMED Kalipa; YeTBEPTOE — MACHI-
Ta0Has YepTa, MKM.

3€pHA CHJILHO CXKaThble, 6OPO3/bI HCKPUBJICHHBIC, ME3OKONBOUYMEI HIMPOKHE, HEl-
PaBHIBHOU (JOPMBI, MOJIIOCA NPHUTYIIEHHBIE,

JIutepaTypHble CBeleHHA, Kacaroumecs MOPHOTOTMH poja HEe3HAYHTENbLHBI
(JAackHOLM 1922, HURST 1931). Hamu u3yyanuch cieayroLme 3MOpUOHATILHEIE PO~
LECCHI: MEracnoporeHes u pa3BUTHE KEHCKOTro rameToduTa, OMmIoqOTBOPEHHE, Pa3-
BUTHE 3HIOCOEPMA M 32pOJbIa. YCTaHOBIEHO, YTO 3aPOMAbILIEBLIT MEIIOK pa3BH-
BAETCA U3 MUKPONMHIAPHON Meracnopel no Polygonun — tuny. Mnoraa passnsaeTcs

79



HECKOJIBKO 3apOBILIEBEIX MEIMIKOB (IBa-TpH), HO 3pPEJIOro COCTOSIHUS HOCTHIAeT O-
paH. s R. canina XapaKTepHBII NOJOBOi Npolecc Pa3sMHOXKEHHA H B HEKOTOPHIX
OHOTHIIOB BBIABJICH AallOMHKCHC — TE€HEPATHBHAS ANOCIIOPHS B COYETAHHH C Hepe-
JYIMPOBAaHHBIM TNapTeHoreHezoMm. OIIOOTBOpeHHE OCYIIECTBJSETCH MO HpoMme-
KYTOYHOMY THIY. DHIOCHEpM HykieapHbli. Pa3sBuTHe 3apoiblia MpPOTEKaeT MO
Asterad — Tuny. var. Rosa.

MHTEHCHBHOCTL CEMEHHOIO pa3sMHOXEHHA R. canina 3aBHCHT OT YCJIOBHil Mec-
ToobuTanus. Haubonbiee KOJINIECTBO CEMAIIOYEK JereHEPUpPYeT B TPETheil momy.i-
sy, [IponeHT 0OCceMEHEHHS HIKHETOPHOM oy siiuu (69,3 %) Huxe, 4eM MPOLEHT
obceMeHEeHH TOMYJISUMI M3 paBHHHHO-MpearopHoii 30HbI (74,4%). JlazepHOe 00-
nydenne (mo3a 15 MHH.) CTHMYIHpYET NpopacTanue cemsiH. Ipopacranne Habr01a-
eTcs Yepe3 CYTKH I10CIe MOCEeBa, 10 CPABHEHHIO C KOHTPOJILHBIMH, IPOPACTAOIIHMEA
cnycts 5—7 nHeil. HauBBICIUWA NMPOLEHT BCXOKECTH CeMsH (ILUIOJWKOB) IOIy4YeH
IIpH W3BLATHH HX U3 MOJIYCHENbIX THIAHTHEB.

B cBA3KM ¢ BO3pACTAIOUIAME MacmiTabaMu HCMoJIb30BaHug R. canina kak noj-
BOSI M IEHHOTO BBITAMHHOHOCHOI'O CLIPLS, BO3HHKAET HEOOXOOMMOCTE €€ OXPAaHBL
TIpenmonaraeTcs BOCCTAHOBJCHHE 3anacoB R. caning MyTeM CO3JaHHA NMPHPOIHBIX
KyJIbTHBAPYEMbIX MAaCCHBOB.
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A Rosa canina L. néhdny populiciojinak biomorfologiai sajitossigai
a kdrpadtaljai Tisza-volgyben

V. J. MANDRIK és E. I. PAVLINA
Uzsgorodi Allami Egyetem Botanikai Tanszéke, Szovjetunio

Kivonat

E kozleményben a Rosa canina harom kéarpataljai populaciojanak biomorfologiai leirasa
szerepel. Feltarasra keriiltek 17 populacidé kozotti vegetativ és generativ Osszefiiggések. Meghata-
rozast nyert viragporuk polimorfizmusa, élettartama és fontosabb embriologiai processzusa. Meg-
allapitast nyertek potencialis és valosagos terméshozamaik s a kezelésiik soran alkalmazott lézersugar
optimalis dozisai. A vizsgalatok kiterjedtek a terméskék csirazas mértékének megfigyelésére kiilon-
bozd érettségi stadiumukban. Ismertetésre keriilt ennek a vitamindis nyersanyagokat szolgaltatd
cserjének a Tisza-vOlgyben szamara alkalmas teriileteken torténd Gjratelepitésének modszere is.

Biomorfoloske osobenosti nekih populacija Rosa canina L.
u dolini Tise na podnoZju Karpata

V. J. ManDRIK i E. I. PAVLINA
Katedra za botaniku, DrZavni univerzitet, UZzgorod, SSSR

Abstrakt

U radu se prikazuju biomorfoloske osobenosti tri populacije Rosa canina sa podrugja Karpata.
Konstatovana je vegetativna i generativna uslovljenost medju 17 populacija. Odredjenje polimorfizam,
duzina zivota i zna¢ajni embrioloski procesi polenovih zrnaca. Utvrdjena je potencijalna i realizovana
fruktifikacija kao i optimalna doza koris¢enih laserovih zrakova. Ispitivanjima je bilo obuhvaceno
i utvrdjivanje stepena klijavosti plodova u razliCitim stadijumima zrelosti. Prikazane su i metode
rekultivacije na pogodnim povr§inama u dolini Tise, ove Zbunaste biljke, koja sadrZi vitaminima
bogate sirovine.
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SAISONMASSIGE VARIATIONEN DER ZUSAMMENSETZUNG
DES PLANKTONS UND DER BODENBESIEDLUNG IN DER CARSKA
BARA (JUGOSLAWIEN)

VLASTA PuiN, RATAJIAC RuZicA, DIUKIC NADA,
SVIRCEV ZoRrICA und KILIBARDA P.*

Insticut fiir Biologie der Naturwiss.-Mathem. Fakultit Novi Sad (Jugoslawien)
* Wasserwirtschaftliche Organisation Hydrosystem Donau—Theiss—Donau (DTD), Novi Sad
(Eingegangen am 30. okt. 1986)

Zusammensetzung

Mittels Erforschungen in der Carska bara (Kaisersumpf) im Zeitraum 1982—1985 wurde eine
starke Varierung der grundlegenden okologischen Faktoren: des Wasserstandes, der Temperatur,
des pH-Wertes und der Sauerstoffsiittigung festgestellt. Diese Varierungen waren von Einfluss auf
die Dynamik und der Zusammensetzung des Planktons und der Bodenbesiedlung. Im eingefiihrten
Zeitraum wurden in der Phytoplankton-, Phytoperiphytonzusammensetzung 103 Arten festgestellt,
die zu den Gruppen: Cyanobacteria (Cyanophyta)=12, Chrysophyta=2, Diatomophyta (Bacilla-
riophyta) =34, Xantophyta=2, Pyrrhophyta=2, Euglenophyta=13 und Chlorphyta=38 gehdorten.
In allen untersuchten Jahren wurde die grosste Anzahl von Arten im Friihjahr festgestellt, wihrend
der Artenanzahl nach die Jahre 1982 und 1984 eine grossere Ahnlichkeit aufwiesen als die anderen
zwei. Mit Ausnahme des Jahres 1982 dominieren in allen Winterperioden Diatomophyta, wihrend
in der Sommer und Herbst diesen Platz Chlorophyta und Euglenophyta iibernehmen. Das Zoo-
plankton und die Mikrofauna weisen eine grissere Verschiedenheit in der Friihlings- und Sommer-
periode, ausnahmsweise in der Herbstperiode (1985) auf. Auch in Bezug auf diese Komponente
beobachten wir eine grissere Ahnlichkeit zwischen den Jahren 1982 und 1984. In der Bodenbesied-
lung spielen wahrend des gesamten Untersuchungszeitraums die haupt Rolle die Qligochaeten, die
mit 14 Arten und einer Dynamik von 44,4 Ind. m~2 bis 5.194 Ind. m~? sowie einer Biomasse von
0,2 g bis zu 24,558 g. m~* vertreten waren. Die vorherrschende Art war Limnodrilus hoffmeisteri
Claparede in allen Untersuchungsjahren, wiahrend sich das Vorkommen der {ibrigen Arten von Jahr
zu Jahr dnder.

Einleitung

Die ersten Daten iiber die Erforschungen der Carska bara sind neueren Datums,
und beziehen sich auf den Zeitraum 1982—1985. Sie erfassen die Dynamik und
Zusammensetzung des Zooplanktons, der Mikerofauna und der Bodenbesiedlung
in diesem unter Naturschutz stehendem Okosystem (PunN-et al. 1985). Mit Riicksicht
darauf dass die Untersuchungen auch in diesem Jahr fortgesetzt wurden, und das
Material aus friitheren Jahren auf die Phytoplankton-, Phytoperiphytonzusammen-
setzung ausgearbeitet wurde, war der Zweck vorliegender Arbeit, ein umfassenderes
Bild iiber dieses Okosystem zu gewinnen. :
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Material und Arbeitsmethode

Das Material wurde im Laufe der Jahre 1982—1985 in zweimonatlichen Zeitabstinden ge-
sammelt. Mit Riicksicht darauf, dass wir unserer vorhergehenden Arbeit die detaillierte Arbeits-
methodik dargelegt haben (PunnN et al. 1985), erwiihnen wir lediglich, dass auch in der Fortsetzung
der Arbeit im Jahre 1985 die gleiche Methodik angewandt wurde.

Ergebnisse und Diskussion

Gewisse Daten iiber die Carska bara wurden bereits in unserer vorhergehenden
Arbeit mitgeteilt. Hier wollen wir noch welche anfiihren, die fiir die grundlegende
okologischen Faktoren von Bedeutung sind, mit Riicksicht darauf dass wir in der
vorliegenden Arbeit den Versuch unternehmen, die Planktongemeinschaft und der
Bodenbesiedlung, mit besonderem Riickblick auf die &kologischen Faktoren in
Verbindung zu bringen. Hinsichtlich der Wasserregimeverhiltnisse der Carska bara
soll auf zwei kennzeichnende Zeitraume hingewiesen werden: jenen bis zum Jahre
1971 und auf den heutigen Zustand unter den Bedingungen des Funktionierens des
neuerbauten Kanalbettes des Begej-Kanals durch des Perlezer Ried. Bis zum Jahre
1971 wurden die Carska bara und ihr weiteres Gebiet durch die Hochwasser der
Theiss iiberflutet, jeweils wenn der Wasserstand der Theiss in Titel héher als 340 cm
betrug. Wihrend der Diirreperioden wurde die Carska bara mit Wasser aus dem Begej
versorgt, dank des mittels der Stauwehr in Titel kiinstlich aufrechterhaltenen Wasse-
niveaus. Beim Entwurf des neuen Bettes des Begejs durch die Perlezer Ried wurde
Riicksicht darauf genommen, dem alten Bett des Begejs die Funktion des Erhaltens
der notigen Wasserverhiltnisse in der Carska bara zu bewahren. Durch Ausbau der
Stauwehr flussaufwirts wurde die Wasserversorgung des alten Bettes des Begejs
ermdglicht, wihren mit dem Bau der Stauwehr flussabwirts (Perlezer Wehr) die
Entleerung des Begejbettes bis zum jeweils gewiinschten Wasserstand sichergestellt
wurde. Zu gleicher Zeit wurde auch der Damm am rechten Ufer des neuen Bettes
des Begejs fertiggestellt, so dass die Carska bara sich in den mit Dammen abgegrenz-
ten Raum erstreckte, in welchem sich auch das alte Bett des Begej mit seinem Armen
befindet. Durch den Ausbau dieser hydrotechnischen Objekte wurde die Uberflutung
der Carska bara mit dem Hochwasser der Theiss verhindert, dirigierte Wasserver-
sorgung-verhiltnisse fiir einen lingeren Zeitraum wihrend des Jahres festgelegt, die
Versorsorgung mit Wasser aus dem Begej und den Fischteichen ,,E¢ka‘“ zum Teil
auch aus der Theiss, dies jedoch nur bei einem bestimmten Wasserstand, ermdglicht.
Aus diesen Angaben ist ersichtlich, dass die Carska bara-obwohl sie ein geschiitzes
Naturreservat darstellt-unter starcken Einfluss des Menschen steht, insbesondere
wenn es sich um den Wasserstand handelt. So kam es im untersuchten Zeitraum
wihrend des Sommers 1983 infolge eines ausgeprigt niedrigen Wasserstandes, zum
Austrocknen des Sumpfes.

Bei ferfolgung der grundlegenden Okologischen Faktoren ist ihre starke Varie-
rung zu beobachten. Die Temperaturschwankungen sind durch saisonmissige Ver-
dnderungen, jedoch auch durch die kleine Tiefe (im Durchschnitt um 1,2 m.) bedingt,
wodurch sich das Wasser rasch erwdrmt und abkiihlt. Im untersuchten Zeitraum
varierte die Temperatur zwischen 0 °C und 28 °C. Auch die iibrige Faktoren schwak-
ten ziemlich stark, so der pH-Wert zwischen 7,0 und 9,5, die Sauerstoffsattigung
zwischen 20,9% und 139% (siche Abb. 1). Auf dieser Umstiinde beobachtet man
eine grossere Ahnlichkeit zwischen den Jahren 1982 und 1984 im Vergleich zu den
Jahren 1983 und 1985. Alle diese Schwankungen spiegelten sich auch in der Dynamik
der Planktonzusammensetzung und der Bodenbesiedlung wieder.
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Abb. 1. Saisonmiissige Anderungen der Temperatur, pH-Werte und Sauerstoffsittigung in Carska
Bara (1982—1985)

Das Phytoplankton und Phytoperiphyton

In der qualitativen Zusammensetzung des Phytoplanktons und Phytoperiphytons
wurden folgende Arten festgestellt:

Cyanobacteria (Cyanophyta)- Anabaena flos-aque (LYNG.) BREB, Aphanizomenon
flos-aque (L.) RALFS, Merismopedia glauca (EHR.) NAG., M. punctata MEYEN, M.
tenuissima LEMM., Microcystis flos-aque WITTR., Nostoc commune VAUCHER, Oscilla-
toria chlorina (KUtz.) Gom., O. limosa (ROTH) AGARDH, O. princeps VAUCHER,
Spirulina subsalsa OERSTED.

Chrysophyta: Dinobryon sertularia EHR., Dinobryon sp.

Diatomophyta (Bacillariophyta): Asterionella formosa Hass. Cocconeis disculus
(Scaum.) CL., C. prostrata EHR., Diatoma anceps (EHR.) KIRCH., D. vulgare BORY,
Eunotia monodon EHR., Fragilaria capucina DEsM., F. crotonensis KITTON, Gompho-
nema constrictum BHR., Gyrosigma acuminatum (KUtz.) RAB., Meridion circulare
AG., Melosira granulata (EHR.) RALFS, M. varians AG., Navicula cryptocephala KUTzZ.,
N. cuspidata KUtz., N. dicephala (Enr.) W. SMiTH, N. rhynchocephala KUTtz., Navi-
cula sp., Nitzschia acicularis W. SmitH, N. filiformis (W. SMITH) HusT., N. gracilis
HANTZ., N. palea (KUtz.) SMITH, N. sigmoidea (EHR.) SMITH, Pinnularia major KUTZ.,
P_viridis (N1TZ.) EHR., Stauroneis anceps EHR., Stephanodiscus astraea (EHR.) GRUN.,
Surirella capronii BREB, Synedra acus KUtz., S. ulna (N11zscH) EHR., Tabellaria
fenestrata (LANGB.) KUTz.
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Xanthophyta (Heterocontae): Tribonema viride PASCHER, T. vulgare PASCHER.

PYRRHOPHYTA: Ceratium hirundinella (O. F. M.) SCHRANK, Peridinium cinctum
(MULLER) EHR. ;

Euglenophyta: Chrysoxus maior SKUJA, Euglena acus (Dui.) HUBN., E. deses
EHR., E. gracilis KLEBS, E. proxima DANG., E. rubra HARDY, E. spiroides LEMM.,
E. viridis EBR., Phacus longicaudata (EHR.) Dus.; Ph. orbicularis HUBNER, Ph. pleuro-
nectes (O. F. M.) Duy., Ph. tortus (LEMM.) SKVORTZOW, Trachelomonas gibberosa
PLAYFAIR. :

Chlorophyta: Actinastrum hantzschii LAGERHEM, = Ankistrodesmus falcatus
(CorpA) RALFs, Chlorella vulgaris BEYERINCK, Cladophora glomerata Kttz., Cla-
dophora sp., Closterium acerosum EHR., CI. kiitzingii BREB., Clleibleini KUtz., Cl.
moniliferum (Bory) EHR., Cl. strigosum BREB., Coelastrum microporum NAG., Cos-
marium botrytis MENEGH., Eudorina elegans EHR., Micractinium pusillum FREs.,
Mugeotia sp., Oedogonium capilare XUrz., Pandorina morum (Bory), Pediastrum
boryanum (TURP.) MENEGH., P. duplex MEYEN, P. simplex (MEYEN) LEMM., P. tetras
RALFS, Scenedesmus acuminatus (LAG.) CHOD., S. arcuatus LEMM., S. ecornis (RALES)
CHODAT., S. obliquus (Turp.) KUTZ., S. quadricauda (TURP.) BREB., Selenastrum gra-
cilis REINSCH., Spirogyra varians (KUTz.) CZURDA, Staurastrum chaetoceros (SHROD.)
G. M. SMITH., S. cingulum ScoTT and GRONBLAD, S. ornitopodum W. and G. S. WEST,
S. paradoxum MEYEN, S. subcruciatum Cookk and WILLE, S. ‘fetracerum RALFs,
Tetraédron trigonum (NAG.) HANSGIRG, Ulotrix zongta (WeB. et MoHRr) KiUTz.,
Zygnema sp. : ' i

R |

Wie aus obiger Aufzihlung ersichtlich ist, verzeichnete man die grosste Anzahl
von Arten bei Chlorophyta (38), so dann Diatomophyta (34), Euglenophyta (13),
Cyanobacteria (12), wihrend andere Gruppen mit nur je 2 Arten anwesend waren.
Die gesamte Artenanzahl als auch die procentuelle Vertretenheit der einzelnen
Gruppe wiesen saisonmissige Schwankungen auf (Abb. 2). Mit Ausnahme des Jahres
1982, herrschen in allen untersuchten Jahren in den winterichen u friihjah Zeitabsch-
nitten Diatomophyta vor, wihrend im Sommer und Herbst diese Rolle Chlorophyta
und Euglenophyta iibernehmen. Cyanobacteria sind Artenanzahl nach weniger als
die vorhergehenden zwei Gruppen vertreten und sind mehr an den Frithjahr- und
Sommerzeitabschnitten gebunden (Abb. 3). Sie kommen indessen in den Regel mit
einer hoheren Zahlenwerte vor und stellen oft die vorherrschende Gruppe dar. So
erscheinen als dominante Arten Anabaena flos aque, Aphanizomenon flos-aque und
Microcystis flos-aque. Neben diesen Arten erscheinen auch in hdheren Individuen-
anzahl einzelne Arten der Gattung Scenedesmus. Als subdominante Arten wurden
verzeichnet: Diatoma vulgare, Nitzschia sigmoidea, sowie die Arten der Gattungen
Synedra und Pediastrum.

Das Zooplankton und die Mikrofauna

In de Zooplankton- und Mikrofauna-zusammensetzung nahmen die Gruppen:
Protozoa, Rotatoria, Cladocera und Copepoda teil. Ein ausfiihrliches Verzeichnis
der vertretenen Arten mit ihrer relativen Abundanz lieferten wir fiir den Zeitraum
1982—1984 (PusN et al. 1985) und nehmen an dass es sich eriibrigt dasselbe wieder-
holt anzufithren. Wir wollen bloss die Daten iiber die Artenanzahl im Zaitraum des
Herbstes 1984 und des gesamten Jahres 1985 anfithren, um den gesamten unter-
suchten Zeitraum abzurunden (Tab. 1).
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Abb. 2. Saissonmissige Anderungen von Gesamtartenanzahl des Phyto- undl Zooplanktons in
Carska bara (1982—1985)

Tabelle 1. Anzahl der Zooplankton- und Mikrofauna-arten, als auch ihre ?prozemuelle
Vertretenheit in der Carska bara ( Her_b’sr 1984, und im Jahre 1985 )

1984 1985

Gruppen Herbst ‘Winter Friihling Sommer Herbst
Ne % Ne % Ne % No % Ne %

Protozoa 6 226 6 28,6 7 189 5 12,8 T 156
Rotatoria 13 48,2 4 333 20 54,1 21 53,9 28 62,6
Cladocera 4 14,8 3 143 51 %:13,5 8 20,5 6. 133
Copepoda 4 14,8 5 -23.8 5.4 13;5 5128 4 89
Insgesamt: 27 100 21 100 37 100 39 100 45 100

Wenn wir die Gesamtezahl der Zooplankton- und Mikrofauna-arten nach Saisonen
im gesamten untersuchten zeitraum vergleichen, so kdnnen wir eine grossere Ahnlich-
keit zwischen den Jahren 1982 und 1984 feststellen, was auch in der Gesamtanzahl
der Phytoplankton-, Phytoperiphyton-arten beobachtet wurde (Abb. 2). Bei der
Analyse der grundlegenden 6kologischen Faktoren bemerkt man ebenfalls eine solche
Ahnlichkeit.

Hinsichtlich der qualitativen Zusammensetung des Zooplanktons und der
Mikrofauna im Jahre 1985 bestand wesentlicherer Unterschied im Vergleich zur
vorhergehenden Jahren. Wir heben bloss einige Arten hervor die in diesem Zeitraum
verzeichnet wurden, aber in fruheren Proben nicht vorgefunden wurden. Von den
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Abb. 3. Die Prozentmiissige Beteiligung von verschiedenen Phytoplankton und Phyto-periphyton-
gruppen in Carska bara (1982—1985)

Rotatoria sind dies: Beauschampia crucigera DUTROCHET, Mytilina bisulcata (LUCKS)
und Lepadella rhomboides (GossE), von den Cladocera : Alona costata (SARS), Alonella
excisa (FISCHER), Macrotrix laticornis (JURINE) und Scapholeberis mucronata (O. F.
M.) und von den Copepoden: Cyclops furcifer (CLAUS) und Macrocyclops fuscus
JURINE. Ansonsten war im Jahre 1985 die Gesamtenartenanzahl kleiner als in 1984,
Eine gewisse Artenzahl die in fritheren Jahren vorkamen, blieben in disem Jahr aus.
Obwohl die Artenzahl im Jahre 1985 kleiner war, waren die numerischen Werte
dhnlich. Die héchsten numerischen Werte im Jahre 1985 fielen in den Herbst (7.360
Ind. dm—#), die niedrigsten in den Winter (2780 Ind. dm—?). Im Friihling und im Som-
mer finden sich anniihrend gleiche numerischen Werte (6.750 Ind. dm—2 bzw. 6.030
Ind. dm—?), wobei sich im Friihling ziemlich zahlreiche Protozoen (1.700 Ind. dm—%),
als auch Copepodit- und Naupliusstadien (1.310 Ind. dm—2) vorfinden, wihrend im
Sommer Rotatorien vorherrschen (4.200 Ind. dm—3). Die in diesem Zeitraum erhal-
tenen Ergebnisse weisen auf dhnliche Schlussfolgerungen hin wie sie in der vorher-
gehenden Arbeit angefiihrt wurden (PunN et al. 1985), was vor allem in Variierungen
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sowohl der qualitativen wie auch der quantitativen Zusammensetzung, bedingt durch
die Schwankungen der der grundlegenden Faktoren zu Ausdruck kommt, was auch
in anderen dhnlichen Gawissern festgestellt wurde (MILOVANOVIC, ZIVKOVIE, 1953,
PUJIN et al. 1978, 1983, 1985, 1985a, GAL, 1982, Zivkovi¢ 1973).

Die Bodenbesiedlung

Die relative Armut in der Bodenbesiedlung, insbesonders in der qualitatives
Zusammensetzung, regte zur detaillierten Erforschung dieser biocénosischen Kom-
ponente an; die Probenanzahl wurde erhdht, aus auch Entnahmprobestellen. Das
Ergebnis dieser Untersuchungen waren einige Oligochaetenarten, die in vorherge-
henden Zeitraum nicht verzeichnet wurden : Jlyodrilus perrieri, Limnodrilus helveticus,
L. udekemianus, Psamoryctes deserticola, Peloscolex superiorensis, Potamotrix bavari-
cus und Ryacodrilus coccineus. Die prozentuelle Artenvertretenheit die im Jahre
1985 festgestellt wurde findet sich auf Abb. 4.

@Ilodnlus perrieri Eisen, 1878 (2 %)

Z] Limnodrilus cloporedearus Ratzel, 1868 (1)

t_g] Limnadrilus  hoffmeisteri Cloparede, 1862 {13%:)

E Limnodrilus helveticus Piguet, 1913 (2%

R Limnodrilus udekemianus Cloparede, 1862 (9 *fe)
E[Psommorycles albicala (Michaelsen, '.?10] (14 *le}
"} Bsammoryctes deserticala {Grimm, 1877) (3 ®f)

@ Potamathrix  hammoniensis: {Michaelsen, 1801) (14 /)
[D] Potamathrix  bavaricus (Gschmann, 1913) (1%)

. Peloscolex speciosus (Hrabe, 1913} (1%)

@ Pelgscolex superiorensis Brinkhurst and Coek, 1366 (2 */)
D Ryacodrilus coccineus (Vejdovsky, 1875) (1)

[ Tubifex Kryptus Biiow, 1955 (2 %)

E Tubifex tubifex (Maller, 1774} []1'.!.}

D Juw ind. {14 )

Abb. 4. Die Durchschnittlichen prozentmiissigen Beteiligung von einzelnen Oligochaetenarten in
Carska bara (1985)

Es ist interessant anzufithren, dass die Art Peloscolex superiorensis, nach dem
Katalog der Oligochaeten-Fauna Jugoslawien (KErROVAC, MRSIC 1982) bisher in
unserem Lande nicht verzeichnet wurde, wihrend die Arten Psammoryctes deserticola
und Potamothrix bavaricus die ersten Funde in Vojvodina sind. Die Art Ryacodrilus
coccineus wurde bisher nur in der Fauna der Obedska bara (Obeder Sumpf) festgestellt
(Dyuki¢ 1983). Die iibrigen Oligochaetenarten sind sehr oft in den Bodenbesiedlung
von Wasserdkosystemen in Vojvodina vertreten. Den vertretenen Oligochaetenarten
nach, als auch ihrer quantitativen Anwesenheit nach ist die Carska bara ein Okosys-
tem mit hoher Menge von organischen Stoffen, und demnach auch einem sehr aus-
gepragten Prozess der Eutrophierung, vor allem autochtonen Ursprung. Die nume-
rische Werte der Oligochaeten in Carska bara im Jahre 1985 bewegten sich zwischen
44,4 Ind. m~? (im Winter) und eine Biomasse von 0,22 g. m~2, und 5.194,8 Ind. m—2
und Biomasse von 24,55 g. m—? (im Friihjahr). Die Chrionomiden wurden auch in
diesem Jahre nur mit 88,8 Ind. m~2 im Oktober festgestellt.
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A Carska Bara plankton és fenékfauna egyiittesének szezondlis valtozasa

Punin ViasTa, Ratalac RuzZica, Diuki¢ NADA, SVIRCEV ZORICA és KILIBARDA P.*
Egyetemi TTK Biologiai Iniézer.

Ujvidék (Jugoszlavia)
* A D—T—D viziigyi Igazgatosaga, (Jugoslavia) Novi Sad

Kivonat

Az 1982—1985-s iddszakban a Carska bara dkologiai tényezdinek (vizszint, hémérséklet, pH,
oxigéntelitetiség) erdteljes valtozasa volt megfigyelhetd, amely nagy kihatassal volt a plankton és a
fenékfauna Osszetételére. A vizsgalt idészakban a fitoplankton és a fito-perifiton megallapitott 103
fajanak megoszlasa a kovetkezé: Cyanobacteria (Cyanophyta )= 12, Chrysophyta=2, Diatomophyta
( Bacillariophyta )= 34, Xanthophyta=2, Pyrrhophyta=2, Euglenophyta=13, Chlorophyta=38. A faj-
gazdagsag a vizsgalati évek tavaszan a legnagyobb. Azonos szintl fajszimhasonlosag az 1982 és
1984-es években jelentkezett. Az 1982-es év kivételével, télen a Dyatomophyta, a nyari és 6szi idény-
ben pedig a Chlorophyta és Euglenophyta dominécié volt kimutathato. A zooplankton és a mikro-
fauna valtozasai nagyobb aranytak a tavaszi és nyari idényben, kivéve az 1985-0s évet. Mint a
fitoplankton esetében, a zooplankton és mikrofauna hasonlosaga is szembetlinébb 1982 és 1984-ben.

A fenékfauna egyiitiesében az Oligochaeta dominacid jelentkezett. A megallapitott 14 faj
44 4 ind. m~*-t6l 5.194 ind. m~? egyedszama ¢s 0,2 g. m™2-tol 24,55 g. m~2 biomassza ingadozasa
volt kimutathatd. A vizsgalt idészakban a Limnodrilus hoffmeisteri domindnsfajként jelentkezett,
mig a tobbi faj jelenléte évrol-évre valtozott.
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Sezonska variranja sastava planktona i naselja dna u Carskoj Bari
(Jugoslavija)

Puiin ViasTa, Ratasac Ruziza, DIUKIC NADA, SVIRCEV ZORICA, KILIBARDA P.*
Institut za biologiju Prir. mat. fakulteta Novi Sad

* Vodoprivredna organizacija Hidrosistem DTD, Novi Sad

Abstrakt

Istrazivanjima u Carskoj bari u periodu 1982—1985 utvrdjeno je veliko variranje osnovnih
ekoloSkih faktora: vodostaja, temperature, pH i zasi¢enosti vode kiseonikom. Ova variranja su imala
uticaja na dinamiku i sastav planktona i naselja dna. U navedenom periodu u sastavu fitoplanktona
i fitoperifitona konstatovano je 103 vrste, koje su pripadale grupama: Cyanobacteria=12, Chryso-
phyta=2, Diatomophyta =34, Xanthophyta =2, Pyrrhophyta =2, Euglenophyta =13, Chlorophyta =
=38. U svim ispitivanim godinama najveci broj vrsta je konstatovan u proleénjem periodu, a po
broju vrsta vecu sli¢nost su pokazale 1982 i 1984, nego druge dve godine. Sa izuzetkom 1982 god.,
u svim zimskim periodima dominiraju Diatomophyta dok u letnjim i jesenjim periodina ovo mesto
preuzimaju Chlorophyta i Euglenophyta. Zooplankton i mikrofauna veéu raznovrsnost imaju u
proleénjem i letnjem periodu, izuzetno u jesenjem (1985). I u ovoj komponenti su zapaZene vece
sli¢nosti izmedju 1982 i 1984 godine. U naselju dna, u &itavom periodu istraZivanja dominantnu
ulogu igraju Oligochaeta, zastupljene sa 14 vrsta i dinamikom brojnosti od 44,4 ind. m~? i biomasom
0,22 g. m~2, do 5.194 ind. m~2, a biomasom od 24,55 g. m~%, Dominantna vrsta u svim godinama
ispitivanja je Limnodrilus hoffmeisteri, dok se zastupljenost drugih vrsta menja iz godine u
godinu.
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Pesrome

B 1982—1985 ronax Habmronanocs SHAYATENEHOE H3MEHEHHE 3K0NorHyecknx dakropos Ilape-
ka Oapel (YypoBeHL ROJIEI, TEMIEpaTypa, pH, cogepkanue KUCIOPOa), BIUSIOIIAX HA COCTAB MITaHK-
TOHA M JIOHHO# daynel. B ncenenosanHelii nepnoa yeranosnenst 103 suna dutonnankrosa u ¢uro-
nepudmTona: Cyanobacteria (Cyanophyta) — 12 sunos, Chrysophyta —2, Diatomophyta (Bacill-
ariophyta)—34, Xanthophyta—2, Euglenophyta—13, Pyrrhophyta—2, Chlorophyta —38 pumos.
Haubonbimee kommyecTso BHIOB B HCCIENOBAHHLIN MEPHON OTMeYanoch BecHoil. B 1982 u 1984
TOJAX YCTAHOBIICH OJMHAKOBBIH YPOBEHb KONHYECTBA BHIOB. 3a HCKmoueHuwem 1982 roma, 3umoii
npeobnanana Dyatomophyta, nerom u ocenbio — Chlorophyta n Euglenophyta. M3MeneRus 30-
OMIMaHKTOHA U MHKpOodayHel O0Jiee CYIIECTBEHHLI BeCHOH W IeTOM, 3a MCKmroueHmeM 1985 ropma.
Kax y ¢uTOnNnaHkTOHA, CXOACXTBO 300MIAHKTOHA M MukpodayHsl Gonee 3ameTHO B 1982 m 1984
rojuax.

B coobuiectpe norAoil dayss: npeobmagana Oligochaeta. Y 14 ycTaHOBIEHHBIX BHIOB GbLan
BBISBJICHBL KOJIeOaHHA YMCNEHHOCTH ocobeii B mpemenax oT 44, 4mmm. M~2 mo 5194 man. M™% u
konebanma Guomaccel B mpegenax ot 0,2 rm~2 g0 24,55 rm~2. B mccnenoBaRHETi MEPHO TOMHAHHA-
DPYIOLIAM BHAOM ssisuica Limnodrilus hoffmeisteri, OpuCcyTCTBHE OPYTAX BHOOB MEHSIOCH H3
roja B ro.
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Abstract

Diet of Prussian carp, introduced from the waters of the Far East was studied on 209 specimen,
collected in spring and summer period of 1984—1985. Analyzed exemplars were 113—248 mm of
standard length, 42—415 g of body mass and 2—5 years of age. Their diet consisted of both plant
and animal components. The diet contained the following algae: Cyanobacteria, Diatomophyta,
Euglenophyta and Chlorophyta. Parts of makrophyta were also present. Animal component consis-
ted of Rotatoria, Cladocera, Copepoda, Oligochaeta, Chironomidae and some other larvae of insects,
not precisely defined. The highest frequency was noted for Cladocera and Copepoda (100%), followed
by Rotatoria (90% in spring time, 80% in summer time) and Oligochaeta (75%/85% respectively).
Diatomorphyta (80/90%) were the most frequent amon algae. As regards relative abundance these
groups would also play a significant role in Prussian carp diet. However, if the biomass of aforemen-
tioned organisms was taken into consideration, Oligochaeta, Cladocera and Copepoda had the
highest incidence. Similar results were obtained when other water Ecosystems in Vojvodina were
investigated, eventhough differences related to food availability were noted.

Introduction

~ Lately, Prussian carp (Carassius auratus gibelio BLOCH) has become a subject of
many studies in Vojvodina (BUDAKOV et al. 1979; MALETIN et al. 1979, PUJINET
BubpAkov 1979, MALETIN et al. 1981, MALETIN et Bupakov 1982, 1983, Bupakov
et al. 1983, 1983a and Kosti¢€ 1985). The main reason for this interest is its presence
in many water system, where it reaches high population density, eventhough it
was introduced to our waters from the Far East at the middle of this century. It is
constantly present in the Carska Bara. The objective of this study was to investigate
the food composition of this type of fish within the complex ecological studies, with
special reference to available supply.

Materials and Methods

Material used to investigate Prussian carp diet in Carska Bara was collected in spring April
and summer June, July period in the course of 1984/85. The analysis encompassed 209 specimens,
113—248 mm of standard length, 42—415 g of body mass and 2—S5 years of age. Complete intestine
tract was observed and 1 cm?® of the content from various regions of the intestine tract was analyzed.
With this procedure 5 cm® of each sample was analyzed. On the basis of examined contents, the
frequency of individual components expressed in percentage along with relative abundance in per-
centage was defined. This was based on numerical availability of components in the analyzed intestine
contents.
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‘Results and discussion

Both plant and animal components were found in the analyzed intestine contents.
The following algae were present: Cyanobacteria, Diatomophyta, Euglenophyta and
Chlorophyta. Parts of makrophyta were also detected. Animal organisms found
were: Rotatoria, Cledocera, Copepoda, Oligochaeta, Chironomidae, as well as some
other larvae of insects which were not precisely defined.

All analyzed intestine contents were filled with food, thus indicating nutrition
intensity in the investigated period. Diet spectrum was very diversified (Table 1).

In spring the incidence of Diatomophyta species was the highest, while in
summer period Chlorophyta species were in greater number. Other groups of algae
were present only with few species. Analysing this portion of nutrition spectrum with
qualitative content of phytoplancton in the same period, reflection of food offered
and its use can be noted. This, however, does not appy to all algae species. Some spe-
cies are found in pond, but not in any intestine content. This applies specificly to
algae appearing only in certain periods such as Chrysophyta, Xanthophyta and
Pyrrophyta (PuJIN et al. 1985).

Only 12 species of Rotatoria were found in the qualitative composition of the
animal diet component, eventhough their number in pond is considerably greater.
Their incidence in summer period is greater than in spring, which again suits their
dynymics in the pond. It is worth mentioning that some Rotatoria appears in abun-
dance in the pond, while no trace was noted in the intestine content (Lecane quadri-
dentata, Mytilina mucronata). Cladocera and Copepoda species are found both in
the pond and intestine content. This especially to Chydorus sphaericus, constantly
present in the intestine content and very often in high number. Similar Prussian carp
diet spectrum was found in other water ecosystem in Vojvodina, eventhough some
differences were noted. In Mrtva Tisa, for example, few Diatomophyta species (2)
were found, in Jegri¢ka (13) and in Koviljski rit (22) (Puinn et al. 1985a).

Contrary to algae. content of animal component was rather similar in these
studies. Aforementioned components in the analyzed intestine content were found
in different frequencies. Only Cladocera and Copepoda (frequency 100%) were present
constantly in all analyzed contents. Diatomophyta, Rotatoria and Oligochaeta were
also present with high frequency. Other groups were found only in few numbers in
intestine content (Fig. 1).

The abundance of species present in intestine content varied. In spring time, for
example, Rotatoria recorded the highest relative abundance (40%), Oligochaeta and
Copepoda (30%) and Diatomophyta (20%). In summer time relative abundance of
Cladocera reaches 50%, Copepoda 20% and Oligochaeta 10% (Fig. 2).

Eventhough reconstruction in relation to biomass of stated components was not
conducted, it is known that Rotatoria and algae regardless of their presence in large
numbers leg behind Cladocera, Copepoda and especially Oligochaeta in the bio-
mass. Therefore a conclusion could be drown on the basis of analyzed contents, that
the main components in Prussian carp diet are Oligochaeta, Cladocera and Copepoda.
Other components with higher frequency and relative abundance could be considered
as complementary and those with low frequency and relative abundance as accidental.
Similar results were obtained with studies conducted in other ecosystems in Vojvodina.
The frequency of Oligochaeta in Jegri¢ka was 27,5%, in Mrtva Tisa 49% and in
Koviljski rit 44%. Differences in relative abundance were also. noted (PullN et al.
1985a). These differences, however do not change the picture about the main com-
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Table 1. Spectrum of nutrition of Prussian carp ( Carassius auratus gibelio BLocH)
; “in Carska bara ¥is

Species Spring . Summer

Cyanophyta (Cyanobacteria)
Microcystis flos-aque +
Oscillatoria sp. |
Bacillariophyta (Diatomophyta)
Cymatopleura solea

Fragilaria crotonensis

Navycula ctyptocephala

N. cuspidata

N. rhynchocephala

Nitzschia sigmoidea

N. palea

Melosira granulata

M. varians

Synedra acus

S. ulna

Euglenophyta

Euglena spiroides

E. viridis

Phacus pleuronectes +
Chlorophyta
Coelastrom microporum
Closterium moniliferum
Eudorina elegans
Pandorina morum
Pediastrum borianum

P. duplex

P. simplex

Scenedesmus acuminatus +
S. obliguus

S. guadricauda

Makrophyta

Rotatoria

Asplanchna brightwelli

Brachionus angularis +
B. calyciflorus

B..diversicornis

B. quadridentatus cluniorbicularis +
Epiphanes senta

Keratella cochlearis

K. cochlearis tecta

K. quadrata

Polyarthra euryptera

P. vulgaris

Rotatoria rotatoria
Cladocera

Alona costata

A. quadrangularis

Bosmina longirostris
Chydorus sphaericus
Daphnia longispina
Diaphanosoma brachyurum
Copepoda _
Acanthocyclops vernalis +
Cyclops vicinus
Eudiaptomus gracilis
Oligochaeta
Chironomidae
Other Insects
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Fig. 1. Frequency of the food components (%) of Prussian carp (Carassius auratus gibelio BLocH)
in Carska bara
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Fig. 2. Relative abundance of the food components (%) of Prussian carp (Carassius auratus gibelio
BrocH) in Carska bara

ponents in Prussian carp diet, but are related to the immediate food supply in afore-
mentioned ecosystems.
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Az eziist kdrdsz (Carassius auratus gibelio Bloch) taplalkozisa
a Carska bara-ban

Punn V0LASTA és MALETIN S.
TTK Biologiai Intézet, Novi Sad

Kivonat

A szerzGk az 1984—85 év tavaszan és nyaran gy(jtott 209 eziist karasz egyeden végeztek tap-
lalkozasbiologiai vizsgalatot. A 2—5 éves korosztalyl példanyok nagysaga 113—248 mm, tomege
pedig 42—415 g kozott oszlott meg. Taplalékukat novényi és allati eredetdi komponensek képezik.
A Cyanobacteria, Diatomophyta, Euglenophyta és Chlorophyta algakon kiviil makrofita elemek is
jelen vannak. Az allati eredetli taplalékot a: Roraroria, Cledocera, Copeopoda, Oligochaeta, Chiro-
nomidae, valamint egyes rovarok larvai tették ki.

Az eldkertiilt taplalék gyakorisaga kiillonbozd volt: a Cladocera és Copepoda 100 %, a Rotatoria
90% tavaszi és 80 % nyari, valamint az Oligochaeta 75%, illetve 85%. Az algak koziil a Diatomophyta
gyakorisaga a legnagyobb (80%, 90%),igy a viszonylagos abundancia alapjan a legnagyobb jelentd-
séggel birnak. Azonban a nevezett szervezetek tdomegét véve figyelembe, az Oligochaeta, majd a
Cladocera és Copepodd-k keriilnek el6térbe az eziist kdrasz taplialkozasiban. Vajdasag maés vizi
okoszisztémaiban is hasonloak az eredmények. Az észlelt kiilonbségek a rendelkezésre allo tap-
lalékkal vannak Gsszefliggésbe.

Ishrana srebrnog karasa (Carassius auratus gibelio Bloch) u Carskoj Bari

Viasta PunN, S. MALETIN
Institut za biologiju PMF, Novi Sad

Abstrakt

Na 209 primeraka srebrnog kara%a, sakupljenih u prolece i leto 1984—1985. godine, analizirana
je ishrana ove vrste ribe, unesene iz voda Dalekog Istoka. Analizirani primerci su bili standardne
duZine 113—248 mm, mase tela 42—415 g i 2—35 godina starosti. U sastavu hrane bile su zastupljene
kako biljne, tako i Zivotinjske komponente. Od algi u sastavu hrane bile su prisutne: Cyanobacteria,
Diatomophyta, Euglenophyta i Chlorophyta. Bilo je prisutnih i delova makrofita. Zivotinjska kom-
ponenta se sastojala od Rotatoria, Cladocera, Copepoda, Oligochaeta, Chironomidae i jo¥ nekih
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larava insekata, koje nisu detaljnije determinisane. Najvecu frekventnost su imale Cladocera i Cope-

poda (100%), a zatim dolaze Rotatoria (90% u prolece, 80% u leto) i Oligochaeta (75, odn 85%).
. Medju algama najfrekvantnije su bile Diatomophyta (80, odn. 90%). Po relativnoj abundanci ove

grupe bi takodje imale najznacajniju ulogu u ishrani srebrnog karafa. Medjutim, ako uzmemo u
. obzir masu navedenih organizama, onda bi prvo mesto zauzimale Oligochaeta, zatim Cledocera i

Copepoda. Sli¢ni rezultati su dobijeni ispitivanjima u drugim vodenim ekosistemima u Vojvodini,
. iako su uocene i razlike koje su u vezi sa raspoloZzivom hranom.

Phed -

Tluranne cepedpucroro kapacs (Carassius auratus gibelio Bloch) B Ilapcka 6ape

Bnacrta ITyitun u C. Manetrux

WscTuTyT GHOMOrHA YHHBEPCYTETA €CTECTBO3HAHMI M
mMaTeMaTHku, Hosriii Caz, FOrocnaeusa

Pezrome

ABTOpEI NPOBOIMIA HeceaoBannsa Ononornyu nuranna 209 ocobeii cepebpucroro kapacs, cob-
PaHHBIX BECHOI K neToM 1984—1985 ropos. JInuHa ocobeif B Bo3pacTe 2—35 NEeT HAXOAMJIACH B TIpe-
nemax 113—248 mm, X Macca — B npenenax 42—415 r. Mx nua coctosa U3 KOMIOHEHTOB pac-
THTENBHOTO M AKHUBOTHOTO npoHcxoxneHus. Kpome ponopocneii Cyancbacteria, Diatomophyta,
Euglenophyta Chlorophyta WMennuchk B HaTHYHH MakpO(HIEHLIE 371€MEHTEL.  [THIIY KHBOTHOTO Mpo-
HMCXOXKIeHHA cocTaBnsanm Rotatoria, Cladocera, Copepoda, Oligochaeta, Chironomidae # nuYmHKH
HEKOTOPEIX HACCKOMBIX.

PacnpocTpaHeEHOCTh ONpeaeseHHoro Buaa nui 6biia pasmmynoii: y Cladocera u Copepoda
100%, vy Rotatoria secroii 90%, nerom 80%, y Oligochaeta coorsercTeenso 75% u 85%. Yame
BCero oGHapyxkwueanack w3 eogopocneii Diatomophyta (80—90%), Takum o6pa3om, HCXOMs U3 OT-
HOCHTENILHOI abyHIanuum, OHH MMEIOT Harbosblee 3HaveHne. OOHAKO, C YYETOM MACCHI YKa3aH-
HBIX OPTraHH3MOB, B NHTaHWHM cepefpHcTOro Kapacs npeobnamaror Buabl Qligochaeta, a Tamke
Cladocera u Copepoda. Takne xe pe3yNbTaThl NOMYYEHBI H B IPYTHX 3KOCHCTEMaX BOIOEMOB Boe-
BOJMHEL. YCTaHOB/IECHHLIE Pa3IHyYMs 3aBHCAT OT HMEIOLIeiica MAIIH.
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