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The results of investigations of qualitative composition, quantitative development
and structural organisation of zooplankton of the water vegetation in the ponds of west
forest-steppe of Ukraine are given. The species composition of zooplankton was studied
in 132 water bodies of west forest-steppe of Ukraine in 1988 — 2010. 853 samples of zoo-
plankton were collected. The zooplankton fauna of the water vegetation includes 47 species
(20 — Rotatoria, 20 — Cladocera and 7 — Copepoda). The peculiarities of zooplankton com-
munities of Carex acuta L., Typha latipholia L., Phragmites communis L., Spirogyra sp.
formations are revealed. The species composition, number, biomass, index of dominance,
index of Sorensen, index of Gakkar, species representation (d), index of Shannon (H), index
of Pielu (e) are analysed.

Key words: zooplankton, water ponds, water vegetation, Rotatoria, Cladocera, Co-
pepoda.

Zooplankton plays a very important role in the food base for fish, provides processes of
water quality formation and bioproduction [1, 29, 30, 32, 39, 42, 43, 45].

Zooplankton communities of the water vegetation in the ponds of different types have
been studied for a long time [6-9, 31, 36, 40] with a special attention to the water bodies with
intensive development of vegetation. The hydrobiocoenoses of Western Ukraine were of high
interest for many scientists. However, some special investigations in this region have been carried
out only since 1980% [2—5, 10-28, 37, 38, 41, 44]. The peculiarities of zooplankton communities
of the water vegetation have not been studied completely. That is why such a research is of pre-
sent interest.

Material and methods

The research of zooplankton communities was carried out in the overgrowths of Carex
acuta L., Typha latipholia L., Phragmites communis L., Spirogyra sp. Besides, there were held
some investigations in the pelagic zone for the further comparison of data. 853 samples of zoo-
plankton which were collected in the period of 1988-2010 in fish ponds and recreation ponds
in the Western Ukraine) have been analyzed. 132 water bodies have been investigated in total
(Fig. 1). We used common hydrobiological methods during our research [33-35, 46].

The following indices were used for the data analysis: species composition, number,

biomass, index of dominance, index of Sorensen, index of Gakkar, species representation
(d), index of Shannon (H), index of Pielu (e) [34, 35].

Discussion
The biotopes we have chosen for our research are characterized by permanent water ex-
change with pelagic zone of the water body. Therefore are represented among the typical species
for overgrowths some zooplankton organisms from the pelagic zone.
We have found 47 species in zooplankton communities of the studied ponds (20 — Rotato-
ria, 20 — Cladocera and 7 — Copepoda) (Table 1).
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Fig. 1. Map of the study area and location of ponds.

The highest species number is in C. acuta formation — 39 species. The lowest species
number — 16 — is observed in the formation of Spirogyra sp.

The number of species in the pelagic zone, in the zone around overgrowths, and in the
formations of 7. latipholia and P. communis is almost the same (22, 23, 24 species).

Indices of Sorensen and Gakkar were calculated for comparison of zooplankton fauna in
different biotopes (Fig. 2).

There are many similarities in the species structure of zooplankton in formations of C.
acuta. and pelagic zone. There are 20 common species in these communities. Species structure of
zooplankton in formations of C. acuta and P. communis; T. latipholia and P. communis also have
many common features.

Only few common features were found in zooplankton structure of pelagic zone and for-
mation of 7. latipholia and Spirogira sp. The biocoenotic indices of zooplankton diversity are
shown in table 2.
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Table 1

Zooplankton species composition in different water vegetation formations
of the ponds of west forest-steppe of Ukraine

Species | I [ o | m [ 1v | Vv
Rotatoria
Polyarthra dolichoptera Idelson + +
Asplanchna priodonta Gosse + + +
Lecane luna Miiller +
Euchlanis dilatata Ehrenberg + + + +
Brachionus quadridentatus quadridentatus Hermann +
B. q. cluniorbicularis Skorikov + +
B. urceus urceus (Linnaeus) +
B. calyciflorus Pallas + + + +
B. c. calyciflorus Pallas +
B. c. amphiceros Ehrenberg + +
B. c. spinosus Wierzejski + + +
B. angularis Gosse +
B. a. angularis Gosse + +
B. a. bidens Plate + + +
Platyias quadricomis Gosse +
Keratella cochlearis Gosse + + + + +
K. quadrata (Miiller) + +
Testudinella patina (Hermann) + + + +
Filinia maior (Colditz) + +
F. longiseta (Ehrenberg) + + + +
Cladocera
Sida crystallina (O.F. Miiller) + +
Diaphanosoma brachiurum (Lievin) + + + +
Daphnia pulex (de Geer) + + + +
D. longispina Miiller + + +
D. magna Straus + +
Simocephalus vetulus (Miiller) + + +
Moina rectirostris (Leydig) + + + +
M. micrura Hellich +
Ceriodaphnia quadrangula Miiller +
C. pulchella Sars + + + +
Scapholeberis mucronata Miiller + +
Acroperus harpae (Baird) +
Peracantha truncatha (Miiller) + + +
Graptoleberis testudinaria (Fischer) + +
Alonopsis ambigua Lilljeborg +
Alonopsis ambigua Lilljeborg + + +
Pleuroxus aduncus (Jurine) + + + +
Alona guttata Sars +
A. rectangula Sars + + + + +
B. longirostris Miiller + + + + +
Copepoda
Diaptomus castor Jurine + + +
Eucyclops coeruleus (Fischer) +
Eucyclops macrurus (Sars) +
Acanthocyclops languidus (Sars) + + +
Mesocyclops leuckarti Claus + + + + +
M. crassus (Fischer) + + + +
M. dybovski(Lande) +

1-C. acuta; 11 - T. latipholia; 111 — P. communis; IV - Spirogyra sp.; V — pelagic zone.

Species diversity can be characterized by index of Shannon (H). The value of this index
varies between 0,6 and 2,2. The highest value of it is typical for the formations of C. gracilis,
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1 2 3 4 5
1 29 47 29 49
2 45 47 31 32
3 63 64 39 39
4 44 47 56 37
5 66 49 57 54

Fig. 2. Comparative characteristics of zooplankton fauna in different biotopes of the water bodies
of west forest-steppe of Ukraine by using indices of Sorensen (left part) and Gakkar (right
part): 1 — C. acuta; 2 — T. latipholia; 3 — P. communis; 4 — Spirogyra sp.; 5 — Pelagic zone.

Table 2

Biocoenotic characteristics of zooplankton communities in different biotopes
of the water bodies of west forest-steppe of Ukraine

. Species| Number of

Biotopes H, | H, d E, E, N+m B+m CVN CVB number| dominants
C. acuta 22 13 68 06 04 2156 3,3+0,33 6 20 39 1
T. latifolia 0,7 1,1 31 02 03 174+1 5,7+0,33 1 10 23 1
P communis 2,2 1,5 48 0,7 0,5 714 2,3+0,33 14 25 24 1
Spirogirasp. 1,8 0,6 2,8 0,7 02 236£21 2,5+0,5 21 28 16 1
Pelagiczone 2,0 19 47 0,6 0,6 131+11 1,840,2 18 24 22 1

HN — index of Shannon for the number of organisms; H, — index of Shannon for biomass; d — index of
representation; E_ — index of Pielu for number; E, — index of Pielu for biomass; N — the mean value for the
number (thousand of organisms per m® ); B — the mean value for biomass (gram per m?); m standard devia-
tion; C, — coefficient of variation for the number; C, , — coefficient of variation for biomass. N and B were
calculated without including any dominant species.

P. communis and in the pelagic zone. One of the characteristics of the species structure of biocoe-
nosis is index of species representation (d). In our case its value varies between 2,8 and 6,8 with
highest value for formations of C. gracilis. In the overgrowth of Spirogyra sp. this index has the
lowest value. Index of Pielu (e) characterizes zooplankton communities, which in the accordance
with index of Shannon (H) was calculated for the number and biomass and varied from 0,2 to 0,7.

The ratio between biomass and the number of dominant forms, subdominants and other
species has an important significance for analysis of zooplankton coenosis. The number and bio-
mass data (without the dominant organisms) are shown in table 2.

The formation of C. acuta is characterized by the highest values of the number and bio-
mass of populations of Ceriodaphnia pulchella (1312,6 thousands of org. per m*; 26,3 grams per
m?®). The mean values for this species are 123,9 thousands of org. per m* and 2,5 grams per m’.

Moina rectirostris has high values of population level (315,0 thousands of org. per m* and
35,6 grams per m?). The mean values are not so high like for C. pulchella — 29,3 thousands of
org. per m’® and 3,3 grams per m>.

Bosmina longirostris is a dominant species in the formation of 7. latipholia. Its number
reaches 3467,8 thousands of org. per m?®, biomass — up to 26,0 grams per m*. The mean values of
these characteristics are 1001,0 thousand of org. per m® and 7,8 grams per m>.

Some interesting features were observed for the formation of P communis. The highest
index of dominance was found for S. vetu/us (D=153,0), what can be explained by high biomass
values. It reaches 14,0 grams per m* (with the mean value 3,4 grams per m*). The number of
population of S. vetulus composes 6% of the total amount. The second place by the value of index
of dominance belongs to C. pulchella, however its number is on the first place (32% of the total
amount). C. pulchella sizes are much smaller in comparison with S. vetulus.
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The same tendency is noted for the formation of Spirogyra sp. Populations of S. vetulus
play the most important role by index of dominance (D=67,6), though their number isn’t very

high (7% of the total amount). The biomass of S. vetulus reaches 12,9 grams per m* with the
mean value 4,3 grams per m>. The second place by index of dominance belongs to Mesocyclops
leuckarti (D=42,4), which number is twice higher (15% of the total amount). Approximately the
same number is observed for Pleuroxus aduncus, which has small sizes. This species takes the
third place by its index of dominance (D=27,6).

The most important role for pelagic zone plays small zooplankton form Moina rectirostris
(D=73,3). The biomass of this species reaches 6,9 grams per m* with the mean value 0,8 gram per
m?. On the second place is population of Mesocyclops crassus (D=35,8) which has the highest
number value (40% of the total amount). Bosmina longirostris has almost the same value of index
of dominance (D=34,9), though its size is smaller.

The significance of some zooplankton groups in the ponds bodies which have been studied
is not the same (Table 3).

Cladocera organisms dominated by the number in all formations (from 59% in Spirogyra
formation up to 93% in the formation of 7. latifolia). Cladocera composes 70% in the formations
of C. acuta and P. communis. In the pelagic zone around the overgrowth tendency differs from
the previous one. Cladocera forms compose only 34% by the number here. Copepoda predomi-
nates because of the high development of populations of Mesocyclops crassus. The values of the
ratio for Copepoda and Rotatoria are more variable than for Cladocera. They change from 5%
(T latifolia) to 44% (pelagic zone) for Copepoda and from 2% (T. latifolia) to 23% (Spirogyra
sp.) for Rotatoria.

Table 3
The ratio (%) between some zooplankton groups in the different biotopes of ponds

of west forest-steppe of Ukraine. N — number (thousands of organisms per m?),
B — biomass (grams per m?)

. N B
Biotopes Rotatoria | Cladocera | Copepoda Rotatoria | Cladocera | Copepoda
C. gracilis 20 70 10 1,0 97 2,0
T. latipholia 2 93 5 0,8 97 2,2
P. communis 7 70 23 0,4 95 4.6
Spirogira sp. 23 59 18 1,0 88 11,0
Pelagic zone 22 34 44 0,7 81 18,3

Biomass ratio, of Cladocera organisms is the highest: from 80% (pelagic zone) to 97%
(C. acuta, T. latifolia). A share in biomass of Rotatoria and Copepoda groups are very low:
0,1-1% and accordingly 2—18,3%.

Thus, zooplankton fauna of the different vegetation formations in the water bodies of west
forest-steppe of Ukraine 47 species. In the overgrowth under the conditions of water exchange
with pelagic zone among the typical phytofilic zooplankton some pelagic zooplankton forms
occur. The highest species diversity (39 species) is found for the formation of C. acuta, the low-
est number of species (16) is noted for Spirogyra sp. formation. C. pulchella, B. longirostris,
S. vetulus, M. rectirostris are dominant species. The organisms from Cladocera group dominate
by its number (59—93%) and biomass (80-97%) in all vegetation formations. The significance of
Rotatoria and Copepoda groups isn’t so high.
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300ILJTAHKTOH 3APOCTEM BOASIHOI POCJIMHHOCTI CTABIB
3AXITHOI'O JIICOCTEITY YKPATHH

O. IBanenn

JIvgiecorutl nayionanvuuil yHieepcumem imeni leana @panxa
eyn. I pywescvroeco, 4, JIvsis 79005, Vkpaina
e-mail: oleh _ivanets@mail333.com

3’scOBaHO BHIOBHUIl CKJIaJ, KITbKICHHH PO3BUTOK, CTPYKTYPHY OpraHi3amilo 300-
IUTaHKTO(ayHH! 3apOCTeil BOASHOI pOCIMHHOCTI CTaBiB 3aXiAHOTO JlicocTeny Yipainu. [Ipo-
TsiroM 1988-2010 pp. Oyn0 mocmikeHO BUIOBHH CKJIa 300IUTaHKTOHY 132 BomoiiM. 3i0pa-
HO 853 mpoOu. ®ayna 300mrankToHy Hajiuye 47 takcoHiB (20 - Rotatoria, 20 — Cladocera
i 7 — Copepoda). BusiBneHo 0coOIMBOCTI 300MIaHKTOHHHUX YTpymnoBaHb Gopmamniidi Carex
acuta L., ypha latipholia L., Phragmites communis L., Spirogyra sp. [IpoananizoBaHo Bu-
JIOBY CTPYKTYpPY, YHCEIbHICTh, OioMacy, iHAeKC AOMiHyBaHHS, iHAeKC ChOpEHCEHa, 1HAEKC
JKaxxapa, mokazHuK BUI0BOi pisHOMaHiTHOCTI (d), iHgexc lllennona (H), ingexc Iliemy (e).

Knrouogi cnoea: 3001IIaHKTOH, BOIOWMH, BOJSIHA POCIUHHICTB, Rotatoria, Clado-
cera, Copepoda.
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300ILTAHKTOH 3APOCJIEM BOJTHOM PACTUTEJILHOCTH ITPYJIOB
3AIIAJTHOM JIECOCTEITA YKPAUHBI

O. UBanen

JIveosckuii nayuonanvnuti ynugepcumem umenu Meana @panko
ya. I pywescroeo, 4, JIveos 79005, Yrpana
e-mail: oleh _ivanets@mail333.com

VYcraHOBNEHBI  BHJOBOIl  COCTaB, KOJIMYECTBEHHOE Da3BUTHE, CTPYKTypHas
OpraHu3anys 300IUIAaHKTO(AyHBI 3apOCiieil BOIHON PAaCTUTENFHOCTH INPYAOB 3amagHOM
necocrenu Ykpaunsl. Ha nporspkennn 1988-2010 rr. Obut mMcciienoBaH BUAOBOH COCTaB
3oo01utaHkToHa 132 BomoemoB. CoOpanbl 853 mpoObl. dayHa 300IUIAHKTOHA BKJIIOYAET
47 takconos (20 — Rotatoria, 20 — Cladocera i 7 — Copepoda). OtMedeHbl 0COOEHHOCTH
300IUIAaHKTOHHBIX coobuiectB (opmauuit Carex acuta L., Typha latipholia L., Phrag-
mites communis L., Spirogyra sp. Ilpoananu3upoBaHa BHI0Bas CTPYKTypa, YUCIEHHOCTS,
Onomacca, MHAEKC AOMHUHHpoBaHMSA, nHAekc CEpeHcena, mHAekc JKakkapa, mokaszareib
BUAOBOrO pasHoodpasus (d), nanekc Llennona (H), uanexc [ueny (e).

Kniouesvle c06a: 300IUTAHKTOH, BOMOEMBI, BOIHAS PACTUTEIBHOCTH, Rotatoria,
Cladocera, Copepoda.



