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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.
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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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