
eesti nsv teaduste akadeemia toimetised. 27. köide
BIOLOOGIA. 1978, NR. 1

ИЗВЕСТИЯ АКАДЕМИИ НАУК ЭСТОНСКОЙ ССР. ТОМ 27
БИОЛОГИЯ. 1978, № 1

УДК 595.18

Juta HABERMAN

SEASONAL DYNAMICS OF PELAGIC ROTIFERS OF LAKES
PEIPSI-PIHKVA AND VÕRTSJÄRV

The area of L. Võrtsjärv is 270 sq. km, the area of L. Peipsi-Pihkva
3,550 sq. km. The latter consists of three different parts: the northern part
L. Peipsi (2,670 sq. km in area), the southern part L. Pihkva (710 sq. km)
and narrow L. Lämmijärv (170 sq. km), connecting the two larger parts.

Hydrobiologically, the investigated lakes belong to moderately eutrophic
water bodies. The most eutrophic one is L. Võrtsjärv, being followed by
L. Pihkva, L. Lämmijärv and L. Peipsi in this sense. L. Peipsi has
preserved some characteristics of mesotrophic lakes.

The article is based on 1,003 quantitative samples of zooplankton taken
from the pelagic part of Lakes Peipsi-Pihkva and Võrtsjärv in 1965 and
1966, the whole year round.

70 taxons of rotifers were found in pelagic regions of the investigated
lakes; of them 60 taxons in L. Peipsi-Pihkva (43 in L. Peipsi, 33 in
L. Lämmijärv, 40 in L. Pihkva) and 34 in L. Võrtsjärv (Table 1). No
species of Synchaeta were identified in L. Võrtsjärv. Ploesoma sp. is a
new taxon, preparations for the description of which are in progress.

The greatest number of species of rotifers occurs in July (37), followed
by September (34), May (34) and October (31), while January comes
last (9). The maximum number of species per month forms 55.8 per cent
of the total number of species found in L. Peipsi. The corresponding
figure for L. Lämmijärv is 57.5, 55.0 for L. Pihkva and 58.8 for
L. Võrtsjärv. In the case of rotifers, differences in this index between
lakes are much less than in other groups of zooplankton. The ratio of the
minimum and maximum number of species is as follows: 1 : 4 for L. Peipsi,
1:3 for L. Lämmijärv, 1:4 for L. Pihkva and 1:3 for L. Võrtsjärv. In
L. Pihkva and L. Võrtsjärv the number of species is maximal not in July
(as in L. Peipsi and L. Lämmijärv) but in May and September. The
reason lies in the small depth of these lakes and, perhaps, in their higher
trophy, which causes the disappearance of some thermophobe rotifers (e. g.,
Synchaeta ) from plankton in midsummer.

As for the frequency of occurrence, it is 100 per cent in the case of
Keratella cochlearis and Kellicottia longispina, i. e., they have been found
in all the lakes every month. Almost the same can be said of Keratella
guadrata which is absent only in the samples taken from L. Lämmijärv
in March. Asplanchna priodonta, Bipalpus hudsoni, Conochilus unicornis
and Synchaeta sp. may be considered as very frequent (frequency of
occurrence over 50%) in all the four lakes. Polyarthra dolichoptera is
very frequent in L. Peipsi-Pihkva only, Filinia limnetica, Filinia longiseta,
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List of species
Table I

Species
L.

Peipsi
L.

Lämmi-
järv

L.
Pihkva

L.
Võrts-

järv

I 2 3. 4 5

Rotatoria
Asplanchna herricki (Guerne) X
Asplanchna priodonta Gosse X X X X
Bipalpus hudsoni (Imhof) X X X X
Brachionus angularis Gosse X X
Brachionus angularis bidens Plate X
Brachionus calyciflorus Pallas X
Brachionus calyciflorus anuraeiformis Brehm X
Brachionus calyciflorus calyciflorus Pallas X
Brachionus diversicornis Daday X
Cephalodella sp. X
Conochilus hippocrepis (Schrank) X X X
Conochilus unicornis Rousselet X X X X
Encentrum sp. X X X
Euchlanis dilatata lucksiana Hauer X X X X
Euchlanis dilatata uniceta Leydig X
Euchlanis incisa Carlin X
Euchlanis proximo Myers X
Filinia limnetica (Zacharias) X X X X
Filinia longiseta. (Ehrenberg) X X X X
Filinia terminalis (Plate) X X X
Gastropus stylifer Imhof X X
Kellicottia longispina Kellicott X X X X
Keratella cochlearis Gosse X X X X
Keratella cochlearis macracantha (Lauterborn) X
Keratella hiemalis Carlin X X X X
Keratella quadrata 0. F. Müller X X X X
Keratella quadrata frenzeli (Eckstein) X
Keratella quadrata quadrata 0. F. Müller X
Lecane closterocerca (Schmarda) X
Lecane luna (0. F. Müller) X X
Lophocharis sp. X
Mytilina mucronata (0. F. Müller) X
Notholca acuminata (Ehrenberg) X
Notholca caudata Carlin X X
Notholca cinetura Skorikov X X X
Notholca foliacea (Ehrenberg) X X X
Notholca labis Gosse X
Notholca squamula (0. F. Müller) X X X
Notholca squamula frigida Jaschnov X
Notholca striata (0. F. Müller) X
Ploesoma truncatum (Levander) X X X
Ploesoma sp. X X
Polyarthra dissimulans (Nipkow) X X X X
Poluarthra dolichoptera Idelson X X X X
Polyarthra euryptera Wierzejski X
Polyarthra longiremis Carlin XPolyarthra luminosa Kutikova X X X X
Polyarthra major Burckhardt X X X
Polyarthra minor Voigt X
Polyarthra remata Skorikov X
Polyarthra vulgaris Carlin X X X X
Pompholyx sulcata Hudson X
Synchaeta grandis Zacharias X
Synchaeta kitina Rousselet X
Synchaeta pectinata Ehrenberg X
Synchaeta tremula (0. F. Müller) X
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Gastropus stylifer, Notholca squamula, Polyarthra dissimulans, Tricho-
cerca capucina only in L. Võrtsjärv.

A. Mäemets (1966) identified 22 taxons of rotifers in L. Peipsi-Pihkva
(pelagic -h littoral zone). R. Levander (Mühlen, Schneider, 1920) found
24 species of rotifers in L. Võrtsjärv.

In the Byelorussian Chervonnoye lake, 23 species of rotifers were found
in 1954 and 20 in 1955 (Черемисова, 1958). The biggest number of rotifers
in Estonian lakes has been stated in L. Tamula (27), L. Verevi (25),
L. Vagula (23) and L. Pühajärv (24) (Eesti järved, 1968). In L. Ladoga
as many as 200 taxons of rotifers have been found (Деньгита, Соколова,
1968), while the maximal number for L. Onega has been but 36 (Смир-
нова, 1972).

The regularity of the seasonal dynamics of groups depends on the
seasonal dynamics of the main species in the group. If thermophilic
species are dominating, as in the case of cladocerans, the seasonal
dynamics of the group is regular and the yearly differences are small.
Among rotifers, the thermophobe and biseasonal species are also of great
importance. Due to that, the seasonal dynamics of the group as a whole is
rather irregular and yearly different.

The dynamics of the number is considerably more distinct than that
of the biomass. The maximum of the number, obviously depending on the

Table 1 1[continued)

1 1 2 1 3 1 4 1 5

Synchaeta sp. X X X X
Trichocerca bicristata (Gosse) X
Trichocerca cdpucina (Wierzejski et Zacharias) X X X X
Trichocerca cylindrica (Imhof) X X X
Trichocerca porcellus (Gosse) X X X
Trichocerca porcellus major Hauer X
Trichocerca pusilla (Lauterborn) X
Trichocerca rattus (0. F. Müller) X X X
Trichocerca siw.ilis (Wierzejski) X X
Trichocerca stenroosi Wulfert X
Trichocerca tenuior (Gosse) X
Trichocerca weberi (Jennings) X X
Trichotria pocillurn (0. F. Müller) X X X
Trichotria tetractis (Ehrenberg) X X

Number of rotifers, ind./m 3

Table 2

L. Peipsi L. Lämmijärv L. Pihkva L. Võrtsjärv
Month 1965 1966 1965 1966 1965 1966 1965 1966

I 2 200 14 700 24 700 17 000 6 100
II 9 700 4 300 34 600 17 300 35 200 31 200 11 900 2 300
III 6 900 7 600 8 500 11 700 6 900 9 600 7 600 1 700
IV 7 000 9 300 21 000 — 9 300 25 100 109 600
V 14000 28 600 43 100 66 100 42 600 69 200 144 400 552 800

VI 42 600 65 800 80 700 43 100 206 700 153 300 230 100 143 900
VII 86 400 81 600 113 000 73 100 132 900 120 200 36 800 92 400

VIII —
— — — — — 14 100 22 200

IX 30 900 — 8 600 — 33 800 — 14 800 13 100
X 9 000 11 400 4 900 1 100 10 900 2 900 20 700 5 300

XI —
— — —

— — 16 800 8 100
XII — —

— — —
— 9 900 5 300
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rate of the warming-up of water in spring, occurs in L. Peipsi and
L. Lämmijärv in July, in L. Pihkva in June, and in L. Võrtsjärv either
in May or June. The minimal number of rotifers occurs in autumn or
winter months, mostly in March and October (Table 2). The maximum
of biomass in all the lakes in 1966 was observed in May, while in 1965
it was July for L. Peipsi, February for L. Lämmijärv, October for L. Pihkva
and November for L. Võrtsjärv (Table 3). The irregularity of the occur-
rence of the maximum is obviously caused by the temporary abundant
occurrence of species of big size (genus Asplanchna). Similarly to the
number, the minimum of biomass also occurs in autumn or winter months.
In comparison with other groups of zooplankton, rotifers prove to stand
winter best of all. Their number and biomass in winter are, as a rule,
the biggest.

Rotifers are most numerous in L. Võrtsjärv; L. Pihkva follows, while
L. Lämmijärv and L. Peipsi are more or less equal in this respect. As
regards biomass, the order is the same, but here L. Peipsi is clearly the
last. It seems that the biggest numbers and biomasses reflect rather
distinctly the trophy of the lake.

In the years when temperature conditions are usual, the maximum bio-
mass of rotifers in the investigated lakes occurs in May. After May it
decreases, increasing again in July, towards the autumn. In such years
the maximum of the number either coincides with that of the biomass
(L. Võrtsjärv) or it occurs a month or two later (L. Peipsi-Pihkva).

The maximal occurrence of rotifers in early summer is a well known
phenomenon (Carlin, 1943; Michael, 1968). Then there begins a decrease
in the number and biomass towards the autumn or winter minimum
(Печюлене, 1968, Смирнова, 1969). In some water bodies there is a slight
increase in biomass in autumn (Щербаков, 1957). Naturally, the maxima
of rotifers in different bodies of water occur at different times. It is not
excluded that the time- of the maximum of the number and that of the
biomass do not coincide in one and the same body of water, since biomass
often depends on the species of big weight which do not predominate in the
number (Волков, 1965). The temporary abundant occurrence of such
species, esp. Asplanchna priodonta, brings about irregular changes in the
biomass of rotifers in Estonia (Table 3, 1965; Haberman, Mäemets, 1973)
as well as elsewhere (Herbst, 1961; Nauwerck, 1963).

A sharp rise to the spring-summer maximum and the following fall to

Biomass of rotifers, g/m2
Table 3

L. Peipsi L. Lämmijärv L. Pihkva L. Võrtsjärv
Month

1965 1966 1965 1966 1965 1966 1965 1966

I 0.010 0.069 0.131 0.070 0.043
II 0.043 0.018 0.148 0.075 0.122 0.136 0.045 0.014

III 0.027 0.032 0.026 0.015 0.021 0.036 0.016 0.003
IV 0.018 0.031 0.057 — 0.009 — 0.059 0.763
V 0.040 0.082 0.063 0.304 0.184 0.275 0.153 1.914

VI 0.052 0.063 0.076 0.026 0.188 0.091 0.183 0.150
VII 0.075 0.062 0.094 0.053 0.149 0.210 0.037 0.289
VIII — — —

—
— — 0.054 0.096

IX 0.033 — 0.006 — 0.095 — 0.181 0.035
X 0.019 0.029 0.037 0.001 0.282 0.001 0.156 0.015

XI — — —
—

— — 0.204 0.032
XII — — — — — — 0.084 0.013
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the autumn-winter minimum seems to be a general rule. Such a dynamics
cf rotifers is due to their biological qualities. 1. In comparison with other
groups, rotifers reach sexual maturity most quickly (Elgmork, 1959), thus
being able to reach the maximum before the others, as well. 2. The rise of
temperature in spring is sufficient for the intensive reproduction of many
species of rotifers, while it is too low for cladocerans. 3. For rotifers,
cladocerans are rivals for food and at the time of their mass occurrence,
the latter, as a rule, suppress rotifers (Мануйлова, 1964). During the
maximal occurrence of rotifers, the thermophilic cladocerans are not
numerous. Thus, the dynamics of rotifers may be regarded as an
adaptation of the group to the dynamics of the zooplankton as a whole,
by forming a sort of a “seasonal niche”. 4. In the spring, in the case of
several mass species of rotifers, the number of eggs per specimen as well as
the percentage of females with eggs in the population are higher than
during the other seasons (Wiktor, 1968). A higher fecundity of the first
generations, as compared with the following ones, is a feature character-
istic of the whole zooplankton.

Nevertheless, a few species of rotifers have gained a somewhat greater
autonomy in respect to the rest of the biocoenosis in comparison with the
whole group. For example, Asplanchna priodonta does not fully participate
in the competition for food due to its predatory way of life. On the other
hand, by means of certain adaptations (e. g., transparency) it has
decreased the elimination of fishes (Hillbricht-Ilkowska, 1963). Rises of
such independent species are difficult to prognosticate, and they seem
to be irregular. According to data from literature, periods of mass
development of Asplanchna cannot be foreseen very exactly, and they may
occur at different times during a year (Пидг.айко, 1957). The biomass of
Asplanchna may also have great yearly differences (Петрович, 1969).

Comparing the studied years on the basis of the amplitudes of
fluctuations in the number and biomass, it turns out that in the warm
summer of 1966 the maximum number of rotifers in L. Peipsi-Pihkva was
lower, in L. Võrtsjärv higher than that of 1965, while the maximum bio-
mass in the warm 1966 was higher in all the lakes. The minima in 1966
were clearly lower than those of 1965 (Table 4). The amplitude of
fluctuation of both the number and biomass was considerably greater in
1966, especially in L. Võrtsjärv. Comparing the amplitude of fluctuation of
the number with that of biomass, we can state that in 1965 the number
fluctuates more than the biomass, while in 1966 the situation was a
contrary one.

The rate of the variability of the number of rotifers is clearly highest in
L. Võrtsjärv. L. Pihkva-L. Peipsi and L. Lämmijärv follow. As regards bio-
mass, the rate is highest in L. Võrtsjärv again. L. Pihkva and L. Lämmi-
järv follow, being more or less equal in this respect. The variability
of the biomass of rotifers in L. Peipsi is so small that it does not even
reach the rate of 1 mg/full day. The highest increases in the number of
rotifers occur in April and May in L. Võrtsjärv, May and June in L. Peipsi-
Pihkva while in L. Lämmijärv and L. Peipsi they may sometimes occur in
June and July. As for the highest increase in biomass, the time coincides
with that of the number in L. Võrtsjärv, while in the other lakes the time
is rather accidental (Tables 5—10). Unlike cladocerans, the rate of the
decrease in the number and biomass of rotifers often exceeds that of
their increase. The reason obviously lies in the fast rise in the number
and, consequently, in the rivalry of the other groups of zooplankton.

Unlike the other groups whose instability is indirectly proportional to
the depth of the lake, rotifers are rather stable even in the shallowest
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Table
4

Maximal
and
minimal
numbers
and
biomasses
of

rotifers

L.

Peipsi

’I

L.

Lämmij
ärv

L.
Pihkva

L.

Võrtsjärv

Data

Year

Absolute numbers
Max/Min

Absolute numbers
Max/Min

Absolute
i

numbers
f

Max/Min
Absolute numbers

Max/Min

Number, ind./m
3

1965 1966

6
900—86
100

2
200—81
600

12.5 37.1

4
900—113
000

1

100—
73
100

23.0 66.4
6
900—206
700

2
900—153
300

30.0 52.9
7
600—230
100

1

700—552
800

30.2 325.2

Biomass, g/m
3

1965 1966

0.018—0.075 0.010—0.082
4.2 8.2

0.006—0.148 0.001—0.304
24.7 304.0
0.009—0.282 0.001—0.275
31.3 275.0
0.016—0.204 0.003—1.914
12.7 638.0

Ratio
of
maximum
and

minimum—Max/Min.

Table
5

Rate
of

variability
of
number
of

rotifers,
ind./day

Lake

Year
I

II

III

IV

У

VI

VII

IX

X

Peipsi

1965 1966

_qq

+
70

-

+
110

+3

+

233

+

350

+

953
+1460

+

1240
+527

925

-780
730

Lämmijärv
1965 1966

-870
+
87

-187
+417

+

737

+

907

+

1253
+1077

-767
+1000

-1740
-900

123

Pihkva

1965 1966

_QAQ

+217
-720

+
80

+
1110

+

993

+
5470
-2460

+2803
-1103

-1652
-1303

763

Võrtsjärv

1965 1966

-143
-127

-20
+583

+

3977

+
9185

+

2857
-6443

-13
630
-1717

-367

+
197

-968
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Table
6

Rate
of

variability
of
number
of

rotifers,
%

of

biggest
growth

Lake

i

Year
I

II

III

IV

V

VI

VII

IX

X

Peipsi

1965 1966

-6.4
+5.6

+8.9

+
0.2

+28.2
+

15.9

+65.3 +100.0
+

100.0-42.6
-63.4

-50.0
-62.9

Lämmijärv
1965 1966

-50.0
+

8.7

-18.7
+23.9

+
90.7

+42.4
+

72.0 -76.7
+

61.9
+

100.0
-100.0

-90.0

7.1

Pihkva

1965 1966

-17.2
+

7.7

-25.7
+

1.5

+35.4
+20.3
+

100.0
+

100.0

-45.0 -39.3
-30.2

-13.9
-46.5

'Võrtsjärv

1965 1966

-2.1

-0.9

-0.1

+
9.0

+

67.3

+
61.7

+44.4 -100.0
100.0 -12.6

5.7

+3.1

-7.1

Table
7

Degree
of
fluctuation
of
number
of

rotifers,
%

of

biggest
growth
in

comparison
with

previous
month

Lake

Year

II

III

IV

V

VI

VII

IX

X

Peipsi

1965 1966

3.3

6.6

19.3

15.7

49.4 71.8

34.7 142.6

163.4

20.3

13.4

Lämmijärv
1965 1966

27.4

73.9

108.4

18.5

29.6 167.4

10.1 176.7

161.9

190.0

92.9

Pihkva

1965 1966

33.4

18.7

61.1

21.8

78.7 64.6

145.0 139.3

14.8

7.2

16.3

Võrtsjärv

1965 1966

0.8

11.
1

67.4

52.7

17.3 167.3

144.4 87.4

94.3

5.6

8.8
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Table
8

Rate
of

variability
of

biomass
of

rotifers,
mg/day

Lake

Year

I

11

III

IV

V

VI

VII

IX

X

Peipsi

1965 1966

+0.3
-0.5 +0.5
-0.3

+

0.8

+

0.7

+
0.4 -0.6

+0.80
-0.7

-0.4
-0.5

Lämmijärv
1965 1966

+0.2
-4.1 -2.0

+
1.0

+4.8
+0.2
+0.4 -9.3

+

0.6 +0.9
-1.5

-0.6
+

0.5

Pihkva

1965 1966

+
0.2

-3.4 -3.3
-0.4

+4.0
+5.8

+
0.1 -6.1

-1.3 +4.0
-0.9

-2.3

+
6.2

Võrtsjärv
1965 1966

-

1.0

-1.0 -0.4

+

1.4

+

31.9

+

3.1

+

1.0 -58.8
-4.9 +

4.6

+

2.4

-3.0
-0.8

Table
9

Rate
of

variability
of

biomass
of

rotifers,
%

of

biggest
growth

Lake

Year

I

II

III

IV

V

VI

VII

I

:

,IX

X

Peipsi

1965 1966

+

37.5

-62.5 +62.5
-37.5

+

100.0
+87.5
+50.0-75.0
+

100.00
-87.5

-50.0
-62.5

Lämmijärv
1965 1966

:

+2.2
-100.0 -21.5
+24.3

+

51.6

+4.9

+9.8 -100.0
+

14.6+9.7
-36.5

-6.4
+
12.2

Pihkva

1965 1966
■■ к

+
3.3

-54.8 -54.1
-6.5

+65.6
+93.5
+
1.6 -100.0

-21.0 +65.6
-14.5

-37.7
+

100.0

Võrtsjärv
1965 1966

1.7

-20.4 -0.7
+28.6

+54.2
+63.2
+20.4 -100.0
-100.0 +7.8
+49.0

-5.1

-16.3



24 Juta Haberman

Table
10

Degree
of
fluctuation
of

biomass
of

rotifers,
%

of

biggest
growth
in

comparison
with

previous
month

Lake

Year

II

III

IV

V

VI

VII

IX

X

Peipsi

1965 1966

25.0

25.0

37.5

125.0

37.5 175.0

50.0 75.0

187.0

50.0

25.0

Lämmijärv
1965 1966

23.7

124.3

73.1

19.4

4.9 151.6

4.8 109.7

51.1

16.1

48.7

Pihkva
1965 1966

57.4

48.3

119.7

100.0

91.9 165.6

22.6 165.6

6.5

103.3

114.5

Võrtsjärv
1965 1966

1.0

49.0

54.9

34.6

42.8 154.2

120.4 107.8

149.0

12.9

65.3

Table
11

Indices
of

instability
of

rotifers

Number

Biomass

Lake

1965

1966

Average
1965

1966

Average

Peipsi

47.1

51.4

49.2

75.0

72.5

73.8

Lämmijärv
64.5

134.2

99.4

43.2

74.9

59,0

Pihkva

49.4

61.1

55.2

64.0

122.3

93.2

Võrtsjärv
54.6

65.6

60.1

76.8

66.1

71.4
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Ratio
of

averagebiomass
(g/m
3
)

of
rotifers

during
the
ice-free
and

ice-cover
period

Table
12

1965

1966

Average

Lake

ice-free
ice-cover

ice-free
ice-cover

ice-free
ice-cover

period

period

patio

period

period

Kano

period

period

Peipsi

0.044

0.029

1.5

0.059

0.023

2.6

0.051

0.026

2.0

Lämmijärv

0.055

0.077

0.7

0.096

0.053

1.8

0.076

0.065

1.2

Pihkva

0.080

0.051

3.5

0.144

0.101'

1.4

0.162

0.076

2.1

Võrtsjärv

0.128

0.054

2.4

0.412

0.018

22.6

0.270

0.036

7.5 Table
13

Average
weight
of

rotifers,
mg

Lake

Year

I

II

III

IV

V

VI

VII

VIII

IX

1

X

XI

XII

1965

0.0044
0.0039
0.0026

0.0029
0.0012
0.0009

0.0011
0.0021

1966
0.0045
0.0042
0.0042
0.0033
0.0029
0.0010

0.0008
—

—

0.0025
—

—

1965

0.0043
0.0031
0.0027
0.0015
0.0009
0.0008

—

0.0007
0.0076

—

—

1966
0.0047
0.0043
0.0013

—

0.0046
0.0006
0.0007

—

—

0.0009
—

—

1965

0.0035
0.0030
0.0010
0.0043

0.0009
0.0011

—

0.0028
0.0259

—

—

Pihkva

1966
0.0053
0.0044
0.0038

—

0.0040
0.0006
0.0017

—

—

0.0003
—

—

Võrtsjärv

1965
0.0041
0.0038
0.0021
0.0024

0.001
1

0.0008
0.0010
0.0038
0.0122
0.0075
0.0121
0.0085

1966
0.0070
0.0061
0.0018

0.0070
0.0035
0.0010
0.0031
0.0043
0.0027
0.0028
0.0040
0.0025
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The
role
of

rotifers
(%)

in
the
total
number
of

zooplankton

Table
14

Lake

Year

I

II

1

III

IV

V

VI

VII

VIII

IX

X

XI

XII

1965

90.7

90.2

83.6

65.4

59.8

24.6

24.0

26.2

1966
80.8

90.1

92.2

90.4

95.5

65.6

27.2

—

—

22.0

—

—

1965

—

84.8

63.8

82.9

80.7

46.4

38.7

—

10.3

5.6

—

—

1966
83.1

80.6

78.6

—

76.5

29.2

31.6

—

—

1.4

—

—

1965

—

97.3

92.5
100.0

62.8

57.3

23.6

—

13.6

7.4

—

—

1966
92.5

96.4

85.2

—

70.5

40.4

23.9

—

—

2.0

—

—

1965
85.2

75,5

60.4

51,3

72.0

59.9

12.6

3.9

15.6

19.9

30.1

63.3

1966
73.4

42.3

47.2

75.5

87.9

44.9

34.3

10.4

9.6

8.7

19.8

48.9 Table
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The
role
of

rotifers
(%)

in
the
total

biomass
of

zooplankton

Lake

Year

I

II

III
1

IV

V

1

VI

VII

VIII

IX

X

XI

XII

1965

78.2

75.0

60.0

40.8

20.6

2.6

3.5

6.6

1966
71.4

75.0

84.2

83.8

89.0

23.2

3.8

—

—

5.0

—

—

T■■■■

1965

—

84.7

35.1

59.8

50.8

10.0

5.1

—

1.1

5.2

—

—

L
3.
mm1j
si
v

1966
77.6

71.0

44.1

—

64.6

3.0

1.9

—

—

0.2

—

—

1965

—

93.8

84.0

100.0

54.8

6.3

5.8

—

5.2

14.4

—

—

1966
78.2

92.5

72.0

—

57.1

2.0

5.7

—

—

0.1

—

—

Võrtsjärv

1965
85.4

57.7

22.5

28.8

24.1

15.3

2.5

4.0

28.2

22.8

37.0

73.0

1966
70.5

26.9

12.0

79.5

75.1

13.0

25.2

10.0

4.5

2.8

8.4

15.7
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lake under observation L. Võrtsjärv (Table 11). It seems to be a proof
of the suitability of the lake as a habitat for rotifers.

ice-free period biomass . ~
, ... . Iri4The ratio ;

— г-гт m the case of rotifers (Table 12)
ice-cover period biomass

is, on the average, higher in L. Võrtsjärv than elsewhere. It was especi-
ally obvious in May of 1966. Characteristic of rotifers only is the
smallness of the ratio. This means that the difference between the vegeta-
tion period and the winter biomass of rotifers is quite small. It happens
only among rotifers that the average biomass under ice-cover is higher
than that during the ice-free period as was the case in L. Lämmijärv
in 1965.

The average weight of rotifers (Table 13) in the investigated lakes
is comparatively uniform, with a slight growth tendency towards the
increase of trophy (we should consider that the yearly average of
L. Pihkva is higher due to the rise of Asplanchna in October of 1965). It
is conspicuous that yearly differences in the average weight of rotifers
in L. Peipsi are much smaller than in the other lakes. The average weight
of rotifers is always the smallest in June or July (small Conochilus
unicornis and Keratella cochlearis dominate), and the highest in autumn
or winter (species of Asplanchna and Synchaeta prevail). In the autumn
of 1965 rotifers were, as a rule, bigger than in 1966, while the situation
in winter and spring was opposite. Probably the above differences were
partially caused by differences in the temperature of water.

The role of rotifers in the number of zooplankton as a whole is maximal
in the winter and spring. Although in June their role decreases, they are
still the dominating group (Table 14). The decrease of the role of
rotifers follows, reaching its minimum in the period from August to
October. In October-November a new increase begins. Approximately
similar is the dynamics of the role of the biomass of rotifers (Table 15),
the main difference lying in the fact that the last month of the domination
of rotifers as regards biomass is May (it was June in the case of the
number), since June coincides with the appearance of big cladocerans
whose biomass exceeds that of rotifers considerably. Differences between
the lakes as regards the role of rotifers are rather small. One could
mention that in winter the role of rotifers in L. Võrtsjärv is smaller
than in L. Peipsi-Pihkva. The reason lies in the abundant occurrence of
the genus Synchaeta (which prefers water with a lower trophy) in the latter.
Due to the bigger depth and slower warming-up of L. Peipsi, the role
of rotifers in spring is big for a long time. One could suppose an opposite
situation in autumn, but it is not so, due to the relative scantiness of
cladocerans here (in the other lakes cladocerans are represented abund-
antly in the autumn); the role of rotifers is big already in early autumn.

Although in winter zooplankton is investigated to a smaller extent,
data on the domination of rotifers in winter are sufficient (Arnemo, 1965;
Straškraba, 1965). The spring domination has also often been mentioned
(Michael, 1968; Almquist, 1970).

Often situations different from ours have been described. In some
lakes rotifers dominate all the year round (Щербаков, 1957; Черемисова,
1958). In Georgia the role of rotifers in spring is not big (Маиарашвили,
1963). In L. Seliger rotifers are absent in summer (Ефимова, 1963), which
can hardly be true.

In spite of several possible exceptions, the dynamics of the role of
rotifers described in L. Peipsi-Pihkva and L. Võrtsjärv seems to be rather
typical of lakes in the temperate zone. In spring the role of rotifers is
big due to their quick reproduction. The rise of cladocerans and copepods
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occurs later. When it happens, it causes a decrease in the role of rotifers
by summer. The role of rotifers is low as long as the deterioration of
conditions of life in autumn causes a decrease of crustaceans. Rotifers and
crustaceans, and especially rotifers and cladocerans, are considered as
antagonists: the role of rotifers from spring to autumn decreases while
that of cladocerans increases. Comparing the absolute indices (Tables
2,3), we may assume that actual fluctuations in the number and biomass
of rotifers are, especially in contrast to cladocerans, much smaller. We
could even say that the dynamics of the role of rotifers is, caused by
changes in the number and biomass of crustaceans.

Data on the factors limiting rotifers are less in number than those
about other groups of zooplankton. V. Rylov (1935) has pointed out that
rotifers do not stand an elevated sulphate content of water. Some inves-
tigators are of the opinion that turbid water constipates their stomachs,
obstructs filtration and is thus another limiting factor (Мордухай-Бол-
товская, 1965). There are also data asserting that in lakes with a very
thick mud layer the number of rotifers decreases (KHmowicz, 1967). Rather
unfavourable a factor is the oxygen deficit (Nayar, 1965). Still, one should
take into consideration that we are comparing rotifers with other groups of
zooplankton, not with bacteria. Of zooplankters rotifers are least sensitive
to chemical compounds. In water bodies rich in seston they parry other
filters feeders (Волков, 1965). Rotifers dominate in rivers where crusta-
ceans never gain any significant role, in various extreme conditions, such
as mountain lakes (Ertl, Vranovsky, 1964) and cut-off lakes (Ruse, 1969).
In the latter, according to K. Ruse, after amelioration cladocerans will
dominate instead of rotifers. B. Pejler (1965) underlines that the euryforms
of rotifers are able to adapt themselves much more widely than those of
crustaceans. A comparatively high durability enables us to assume that
the dynamics of rotifers depends first of all on the abundance of food
objects, and not on abiotic factors.

Judging by N. Schonberg’s (1958) data, the role of rotifers in
L. Võrtsjärv during the recent decades has increased. The reason lies
in the increased influence of fish on zooplankton and lower water-levels,
which both favour the increase of the role of rotifers.

In the Byelorussian mesotrophic lake Naroch the average biomass
of rotifers during 10 years equalled 0.097 while in the eutrophic lake
Myastro the corresponding figure was 0.252 g/m3 ('Петрович, 1968). In
L. Peipsi the average biomass of rotifers is 0.040, in L. Lämmijärv 0.070,
in L. Pihkva 0.129 and in L. Võrtsjärv 0.192 g/m3 .

Different attitudes exist as to the role of rotifers in fishery. One
summer old (0 + ) carps do not use rotifers from the genera Asplanchna,
Conochilus, Synchaeta for food (Hillbricht-Ilkowska, 1963). In the Azov
Sea, fishes feeding on plankton almost do not use rotifers for this purpose
at all and avoid Asplanchna priodonta even when fasting (Марковский,
1954). On the basis of analogical facts, a conclusion is drawn that the
predominance of rotifers in zooplankton decreases the latter’s nutritive
value (Комарова, 1969), while the high role of crustaceans increases it.
In Estonia rotifers have not proved to be of great value as food for
fishes, either (Haberman, 1964, Eesti järved, 1968; Kangur, 1971). Still,
it seems that at the initial stage of the feeding of young fishes the impor-
tance of rotifers is invaluably great (Кутикова, 1965). These stages in the
feeding of fish have simply seldom been studied. We may assume that
during the hatching period of the majority of fishes the big role of rotifers
is a positive phenomenon, and in summer a negative one.
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PEIPSI-PIHKVA JÄRVE JA VÕRTSJÄRVE PELAGIAALI
ROTATOORIDE SESOONNE DÜNAAMIKA

Resümee
Artikkel põhineb 1003 kvantitatiivsel zooplanktoniproovil, mis on kogutud Peipsi-

Pihkva järve ja Võrtsjärve pelagiaalist 1965, ja 1966. aastal.
Antakse ülevaade rotatooride liigilisest koostisest (tab, 1), arvukusest (tab. 2), bio-

massist (tab. 3), miinimumidest ja maksimumidest (tab. 4), arvukuse (tab. 5,6, 7) ja
biomassi (tab. 8,9, 10) muutlikkuse tempost ja määrast ning labiilsusindeksitest (tab. 11),
vegetatsiooniperioodi ja talvise biomassi suhtest (tab. 12), keskmisest kaalust (tab. 13)
ja osatähtsusest planktonis (tab. 14, 15).

Eesti NSV Teaduste Akadeemia Toimetusse saabunud
Zooloogia ja Botaanika Instityut 25. 111 1976

Юта ХАБЕРМАН

СЕЗОННАЯ ДИНАМИКА КОЛОВРАТОК ПЕЛАГИАЛИ
ЧУДСКО-ПСКОВСКОГО ОЗЕРА И ОЗЕРА ВЫРТСЪЯРВ

Резюме

Материалом статьи являются 1003 количественные пробы зоопланктона, собранныеиз пелагиали Чудако-Псковского озера и озера Выртсъярв в 1965 и 1966 гг.’
В статье дается обзор: видового состава (табл-. 1), численности (табл. 2) и био-

массы (табл. 3), минимумов и максимумов (табл. 4), темпа и степени изменчивостичисленности (табл. 5,6, 7) и биомассы (табл. 8,9, 10) и индексов лабильности(табл. 11), соотношения биомассы в вегетационный и зимний периоды (табл. 12),
среднего (табл. 13) и удельного веса коловраток в зоопланктоне (табл. 14, 15).

Институт зоологии и ботаники Поступила в редакциюАкадемии наук Эстонской ССР 25/111 1976


	Eesti NSV Teaduste Akadeemia toimetised
	EESTI NSV TEADUSTE AKADEEMIA TOIMETISED
	ДИНАМИКА СВОБОДНЫХ АМИНОКИСЛОТ КРОВИ И ЛИМФЫ ПРИ ВВЕДЕНИИ ИНСУЛИНА
	Untitled
	Untitled
	Untitled

	МИКОПЛАЗМО- И ВИРИОНОПОДОБНЫЕ СТРУКТУРЫ В КЛЕТКАХ СЛЮННОЙ ЖЕЛЕЗЫ ЦИКАДКИ HISHIMONUS SELLATUS UHLER, ЗАРАЖЕННОЙ КУРЧАВОЙ МЕЛКОЛИСТНОСТЬЮ ШЕЛКОВИЦЫ
	Рис. 1. Микоплазмы (МПЛ) и плотные элементарные тельца (ЭТ) в клетке слюнной железы инфицированной цикадки Hishimonus sellatus— переносчика курчавой мелколистности шелковицы. Увелич. 44 ОООХ.
	Рис. 2. Тонкое строение микоплазм в клетке слюнной железы цикадки: стенка мико плазмы состоит из трехслойной элементарной мембраны (Мб), рибосомоподобные гра нулы на периферии, в электроннопрозрачной центральной части видны тонкие фиб риллы (Ф), некоторые микоплазмы с отростками (О) Увелич. 80 000Х-
	Рис. 3. Скопление микоплазм под цитоплазматической мембраной (ЦМ) клетки слюнной железы цикадки, содержащей вирионоподобные структуры (ВС) и лишенной эндоплазматической системы мембран. Увеличь 48 000Х.
	Рис. 4. В центральной части клетки, лишенной вирионоподобных частиц, микоплазмы окружены мембранами эндоплазматической системы (МЭ), связанными с эргастоплазмой. Увелич. 48 000Х-
	Рис. 5. Скопление М|Пкопшазм в апикальной части клетки, заполненной фибриллярным материалом в виде вирионоподобных структур и плотных пучков (ФП). Мнкоплазмы частично окружены мембранами эндоплазматической системы. Увелич. 42 000Х-
	Рис. 6 Окруженное мембраной скопление микоплазм при выходе в полость железы (ПЖ) Увелич. 29 000Х-
	Рис. 7 Часть предыдущего снимка при большем увеличении. Выявляется различие в связи скопления миконлазм и отдельной микоплазмы (МПЛО) с мембранами клетки слюнной железы. Увелич. 52 ОООХ'.
	Рис. 8,
	Рис. 8 и 9. Фибриллярный материал и вирионоподобмые структуры в цитоплазме инфицированных микоплазмами клеток слюнной железы цикадки. Полностью отсутствует эндоплазматическая мембранная система, сохранились митохондрии (М); выявляется различие в размерах и в строении вирионоподобных структур: ВСI, ВС2, ВСЗ. Увелич. 65 000 и 17 200Х
	SEASONAL DYNAMICS OF PELAGIC ROTIFERS OF LAKES PEIPSI-PIHKVA AND VÕRTSJÄRV
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	НЕОБЫЧНЫЙ ТИП РАЗВИТИЯ ЦЕСТОД НА ПРИМЕРЕ РАЗДЕЛЬНОПОЛОГО ВИДА DIOECOCESTUS ASPER (С YCLOPHYLLIDEA: ACOLEIDAE)
	Рис. 1. Инвагинированный цистицеркоид D. asper в разных положениях: /—,3 экз. длиной 17 мм, 4—6 экз. длиной 9 мм\ КИ канал инвагинации, ЭЛ экскреторная пора.
	Рис. 2. Цисты цистицеркоидов D. asper (7 – длина 17 мм, 9 – длина 9 мм) и ивв.р четные из .них цестоды (8 – длина 30 мм, 10 – длина 13 мм)
	Рис. 3. Продольные срезы иивагшжро,ванного цистицерконда D. asper (длина 9 мм): II оболочки цисты с прикрепленной к ним стробилой (внутренняя оболочка на заднем конце цисты отделена от наружной), 12 оболочка цисты, 13 передняя часть стробилы со сколексом, 14 средний участок стробилы, 15 хоботок с крючьями; U зачаточный ццррус, НО наружная оболочка, О отросток, ПО внутренняя, паренхиматозная оболочка, С сколекс.
	Рис. 4. Схема развития стробилы D. asper: А ц ист и церк о иди а я стробила, Б переходное состояние стробилы (задние членики сформированы в промежуточном хозяине, передние в окончательном), В зрелая стробила, отбросившая цистицеркоидные членики; 1 циррус, 2 матка, 3 резорбирующиеся семенники, 4 семенники резорбированы.

	SEASONAL CHANGES IN PHYTOPLANKTON BIOMASS OF SOME EUTROPHIC LAKES
	Fig. 1. Seasonal variation of phytoplankton biomass, chlorophyll a and phosphatase activity in L. Saadjärv. Total biomass —1, chlorophyll a —2, phosphatase activity 3.
	Fig. 2. Seasonal variation of phytoplankton biomass, chlorophyll о and phosphatase activity in L. Pangodi. Designations see under Fig. 1,
	Untitled

	О ВОЗМОЖНОСТИ ВЫРАЩИВАНИЯ и ОПРЕДЕЛЕНИЯ САХАРОЛИТИЧЕСКОЙ АКТИВНОСТИ АКСЕНИЧЕСКИХ КУЛЬТУР ЛЯМБЛИЙ В ПЛОТНОЙ СРЕДЕ
	Untitled
	Untitled

	A NEW LOCAL LESION HOST FOR THE POTATO VIRUS X
	Necrotic spots on inoculated leaf of Pisum sativum L. cv. ’Aamissepa’ caused by PVX infection healthy leaf left.
	Untitled

	ИНДУЦИРОВАННАЯ МУТАГЕНАМИ УСТОЙЧИВОСТЬ ПШЕНИЦЫ К БОЛЕЗНЯМ
	Untitled
	Untitled

	СПЕЦИФИЧНОСТЬ СПЕКТРА ХЛОРОФИЛЬНЫХ МУТАЦИЙ У ЯЧМЕНЯ ПОСЛЕ ОБРАБОТКИ ХИМИЧЕСКИМИ МУТАГЕНАМИ ПРИ РАЗНЫХ pH
	Спектр хлорофильных мутаций после воздействия химическими мутагенами при различных pH. Группы мутаций: I Cvit 0—0,19, II Cvit 0,20—0,39, 111 CvH 0,40—0,59, IV Сvii 0,60—0,79, V Cvit 0,80-1,00.
	NSV LIIDU TEADUSTE AKADEEMIA LOOMA- JA INIMESE BIOKEEMIA TEADUSLIKU NÕUKOGU VÄLJASÕIDUISTUNG TALLINNAS
	TÄHISTATI NÕUKOGUDE LOODUSKAITSE 60. JA EESTI NSV LOODUSKAITSESEADUSE 20. AASTAPÄEVA
	PUHKEMETSADE UURIMISEST
	SISUKORD
	СОДЕРЖАНИЕ
	CONTENTS






	Illustrations
	Рис. 1. Микоплазмы (МПЛ) и плотные элементарные тельца (ЭТ) в клетке слюнной железы инфицированной цикадки Hishimonus sellatus— переносчика курчавой мелколистности шелковицы. Увелич. 44 ОООХ.
	Рис. 2. Тонкое строение микоплазм в клетке слюнной железы цикадки: стенка мико плазмы состоит из трехслойной элементарной мембраны (Мб), рибосомоподобные гра нулы на периферии, в электроннопрозрачной центральной части видны тонкие фиб риллы (Ф), некоторые микоплазмы с отростками (О) Увелич. 80 000Х-
	Рис. 3. Скопление микоплазм под цитоплазматической мембраной (ЦМ) клетки слюнной железы цикадки, содержащей вирионоподобные структуры (ВС) и лишенной эндоплазматической системы мембран. Увеличь 48 000Х.
	Рис. 4. В центральной части клетки, лишенной вирионоподобных частиц, микоплазмы окружены мембранами эндоплазматической системы (МЭ), связанными с эргастоплазмой. Увелич. 48 000Х-
	Рис. 5. Скопление М|Пкопшазм в апикальной части клетки, заполненной фибриллярным материалом в виде вирионоподобных структур и плотных пучков (ФП). Мнкоплазмы частично окружены мембранами эндоплазматической системы. Увелич. 42 000Х-
	Рис. 6 Окруженное мембраной скопление микоплазм при выходе в полость железы (ПЖ) Увелич. 29 000Х-
	Рис. 7 Часть предыдущего снимка при большем увеличении. Выявляется различие в связи скопления миконлазм и отдельной микоплазмы (МПЛО) с мембранами клетки слюнной железы. Увелич. 52 ОООХ'.
	Рис. 8,
	Рис. 8 и 9. Фибриллярный материал и вирионоподобмые структуры в цитоплазме инфицированных микоплазмами клеток слюнной железы цикадки. Полностью отсутствует эндоплазматическая мембранная система, сохранились митохондрии (М); выявляется различие в размерах и в строении вирионоподобных структур: ВСI, ВС2, ВСЗ. Увелич. 65 000 и 17 200Х
	Рис. 1. Инвагинированный цистицеркоид D. asper в разных положениях: /—,3 экз. длиной 17 мм, 4—6 экз. длиной 9 мм\ КИ канал инвагинации, ЭЛ экскреторная пора.
	Рис. 2. Цисты цистицеркоидов D. asper (7 – длина 17 мм, 9 – длина 9 мм) и ивв.р четные из .них цестоды (8 – длина 30 мм, 10 – длина 13 мм)
	Рис. 3. Продольные срезы иивагшжро,ванного цистицерконда D. asper (длина 9 мм): II оболочки цисты с прикрепленной к ним стробилой (внутренняя оболочка на заднем конце цисты отделена от наружной), 12 оболочка цисты, 13 передняя часть стробилы со сколексом, 14 средний участок стробилы, 15 хоботок с крючьями; U зачаточный ццррус, НО наружная оболочка, О отросток, ПО внутренняя, паренхиматозная оболочка, С сколекс.
	Рис. 4. Схема развития стробилы D. asper: А ц ист и церк о иди а я стробила, Б переходное состояние стробилы (задние членики сформированы в промежуточном хозяине, передние в окончательном), В зрелая стробила, отбросившая цистицеркоидные членики; 1 циррус, 2 матка, 3 резорбирующиеся семенники, 4 семенники резорбированы.
	Fig. 1. Seasonal variation of phytoplankton biomass, chlorophyll a and phosphatase activity in L. Saadjärv. Total biomass —1, chlorophyll a —2, phosphatase activity 3.
	Fig. 2. Seasonal variation of phytoplankton biomass, chlorophyll о and phosphatase activity in L. Pangodi. Designations see under Fig. 1,
	Untitled
	Necrotic spots on inoculated leaf of Pisum sativum L. cv. ’Aamissepa’ caused by PVX infection healthy leaf left.
	Спектр хлорофильных мутаций после воздействия химическими мутагенами при различных pH. Группы мутаций: I Cvit 0—0,19, II Cvit 0,20—0,39, 111 CvH 0,40—0,59, IV Сvii 0,60—0,79, V Cvit 0,80-1,00.

	Tables
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled




