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As regards number of individual and biomass, Evdiaptomus gracilis is
the most important filter feeder of the planktonic crustaceans in Lake Balaton
(Sebestyén, 1960; Ponyi, 1968; Ponyi and P.-Zankai, 1972). On the one
hand, its decided role has been borne out by those investigations proving that
it serves as important food to fry, even fry of pike-perch on the other hand,
as the only filtering copepode of the lake, its breeding goes on throughout
the year, and all the developmental stages are present in each season. These
facts called for detailed studies on this species.

This study presents data on Eudiaptomus gracilis on the basis of samples
taken during the periods 1965 -67, 1972 and partly 1973.

Time table sampling stations and methods

The stations are given in Fig. 1 and the detailed description of the trans-
versal sections can be found in previous papers (Sebestyén, 1960; P.-Zankai
and Ponyi, 1970). The number of sampling sites of the separate sections were
different. Samples were taken monthly from 1point each ofthe section in 1965,
3-3 points in 1966 -67 and 5—5 points in 1972 -73. The sampling generally
took place in the warm-water period, except some years when the samples were
taken in early spring and late autumn.

Dates of sampling:

1965: 9—10 June, 1—2 July, 3—4 August, 7—8 September, 13—14 October.

1966: 17—18 May, 14—15 June, 26 —27 July, 23—24 August, 21—22 September,
18—19 October, 15—16 November.

1967: 16—18 May, 20 June, 26 June, 19—20 July, 15—16 August, 19—20
September, 23 October, 26 October.

1972: 19—21 April, 17—19 May, 21—23 June, 24—26 July, 15—17 August,
26—29 September, 16 —18 October.

1973: 25 April, 14 May, 4 June, 19 June, 2 July, 18 July, 7 August, 20 September,
2 October, 25 October, 13 November (only at section M).

Samples were taken within a 1—3 days period from the 77 km long
Lake Balaton, thus even those of the far-off sections could be compared.
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Fig. 1. Sampling places at Lake Balaton

The samples were taken with a water-column-hfting-filtering apparatus
(Sebestyén, 1960). For details on this method and the analysis of samples
see Fanyi and P.-Zankai, 1972.

Results

Surveying the data of Eudiaptomus gracilis samples taken in the periods
of 1965—67 and 1972—73, it became evident that the density per litre of each
life stage had considerably changed (Figs 2 6). The quantitative fluctuation
of the developmental stages was represented with curves. According to the
pattern of curves the following eight types could be distinguished:

1. spring peak (abbr. T)
2. summer peak (abbr. N)
3. autumn peak (abbr. O)

These three types of curves showed only one peak;

4. peaks in spring and summer (abbr. TN)
5. peaks in spring and autumn (abbr. TO)
6. peaks in summer and autumn (abbr. NO)

In these types the number of developmental stages increased twice a year.
Sometimes, between the two peaks, prior to or after them, a third increase
was observed but because of its low value (1 individual/litre) it was dis-
regarded.

7. peaks in spring, summer and autumn (abbr. TNO)
8. undefinite peak or peaks (abbr. B)

Of course, in the periods non-investigated or between the investigations
further numerical increases or decreases might occur.

When examining the samples of 1 year and the frequency of patterns
of the different developmental stages along the neighbouring transversal sec-
tions, the followings could be stated:

a) Identical pattern (N) at each of the five sections (from M to E) was
shown once by males (Table I) (Figs 2—6, 1967).
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Fig. 2. Variation in the number of developmental stages of Eudiaptomus gracilis
at transversal section M in five years

b) Identical pattern (TO) at four neighbouring sections (K-E) was also
observed once produced by the copepodite stage (Figs 3—6, 1972).

¢) ldentical pattern at three neighbouring sections was found 5 times.
One of them was shown by females (pattern N) in 1965, while other two by
males: at sections M-G in 1966 (pattern T) and at sections K-A in 1972 (pat-
tern TN) (Figs 4—6). The nauplii showed also identical patterns twice: the
first one (T) at sections M-G (1965) and the second one (TN) at sections G-E
(1966).

d) ldentical patterns oftwo neighbouring sections were observed 12 times,
mostly shown by egg-bearing females (4 times) and females (4 times) (Table |
and Figs 2—6).

Items a—d clarify that the distribution of the developmental stages at
the sections diverged very much within the same year. Not more than one-
fifth of the so-called patterns showed uniformity.

By summing up the patterns of the different sections, it can be concluded
that the seasonal variation of the developmental stages of Eudiaptomus gracilis
differs section by section. While the spring peak is rather the characteristic
of sections M-K (36—40 per cent), the summer peak is of higher frequency
at sections A-E (25—40 per cent). The spring-summer development of the



Fig. 3. Variation in the number of the developmental stages of Eudiaptomus gracilis
at transversal section K in Lake Balaton in a period of four years
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Fig. 4. Variation in the number of the developmental stages of Eudiaptomus gracilis
at transversal section G in Lake Balaton in a period of four years
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. 5. Variation in the number of the developmental stages of Eudiaptomus gracilis
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Fig. 6. Variation in the number of the developmental stages of Eudiaptomus gracilis
at transversal section E in a period of four years
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TABLE T

Distribution of patterns of the developmental stages of Eudiaptomus gracilis

population at the sections investigated

yections ‘ M ( K G ’ A B
egg-bearing 1965 0 N B N N
1966 Ay T B N N
Q 1967 O B N N B
1972 it N B N B
1973 1N = =t e =
1965 0 TN N N N
1966 TO i ik TO T
Q 1967 TO TO TNO TNO NO
1972 T 1y TN TO TN
1973 TO oY s g =
1965 B TN N N 4
1966 it ay T B N
3 1967 N N N N N
1972 T TN TN TN B
1973 B = L 5 &5
1965 TN T TN N 0
1966 TO i TN TO TN
copepodite 1967 NO TO TN TO TO
1972 P TO TO TO TO
1973 TO s 2 o B
1965 T T A NO TO
1966 TN N TN TN TN
nauplius 1967 TO TO N TN TO
1972 a1, TO T TN T
1973 TO == = o —

Explanation: T = peak only in spring N = peak only in summer O = peak only in
TO = peak both in spring and autumn
NO = peak both in summer and autumn TNO = peak both in spring, summer and autumn

autumn TN = peak both in spring and summer

B = other

populations is characteristic for sections G-A but in other regions of the lake,
the spring-autumn peaks (2028 per cent) are more common.

developmental stages at different areas of the lake

ol A O L D 1 i S 5

T 36 40 20 0 15
N 4 15 20 40 25
0 12 0 0 0 5
™ 8 15 35 20 15
o) 28 25 5 25 20
NO 4 0 0 5 5
TNO 0 0 5 5 0
B 8 5 15 5 15

TABLE II
Percentual frequency of the patterns of the Eudiaptomus gracilis
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The quality of the population composition can be concluded in the best
way by comparing the patterns of the copepodite and naupliar stages (Table
I11). Both stages are mostly characterized by two peaks (62, 72 per cent).
Spring peak was also noticed though in lower percentage. On this basis it can
be stated that the number of E. gracilis increases in Lake Balaton twice in
the warm-water period.

TABLE III

Percentual frequency of the patterns of nauplius and copepodite stages
of Eudiaptomus gracilis in the whole Lake Balaton (1965—73)

‘ Copepodite ‘ Nauplius
1Y 14 33
N 5 0
(0] 5 0
TN 24 33
TO 48 29
NO 5 5
TNO ; 0 0
B - 0 0

When comparing the frequency of the different developmental stages
of this population to one another (Table IV ), it was observed that the relative
quantity of the largest forms (females and egg-bearing females) gradually

TABLE IV
Variation of the developmental stages iu the population during
the three years imvestigated (May— October)
1966
R M K g R B
average % average % average } % average | % average %
egg-bearing 0.20 1.70 | 0.18 1.92 | 0.12 2.01 | 0.22 2.91 | 0.21 3.13
female 1.49 | 12.70 | 2.17 | 23.11 | 1.41 | 23.66 | 2.18 | 28.87 | 1.89 [ 28.17
male 1.32 | 11.30 | 1.29 | 18.74 | 0:90 |: 15.10-f '0.99 | 13.11 |  1.30.| 19.87
copepodite 1.91 | 16.30 | 1.86 | 19.81 | 1.83 | 30.70 | 1.59 [ 21.06 | 1.77 | 26.38
nauplius 6.78 | 57.90 | 3.89 | 41.43 1.70 | 28.52 | 2.57 | 34.04 | 1.54 | 22.95
1967
egg-bearing 0.14 1.64 | 0.17 2.44 | 0.21 2.84 | 0.35 3.80 | 0.24 3.85
female 2.22 | 26.00 | 2.22 | 31.85 | 2.52 | 34.05 | 3.31 | 35.98 | 2.70 | 43.27
male 1.04 | 12.18 | 1.02 | 14.63 | 1.16 | 15.68 | 1.43 | 15.54 | 0.85 | 13.62
copepodite 245 | 28.69 | 1.54 | 22.09 | 1.48 | 20.00 | 1.99 | 21.63 | 1.18 | 18.91
nauplius 2.69 | 31.50 | 2:02 | 2898 | 2.03 | 27.43 | 2.12 | ‘23.04 | 1.27 | 20.35
1972
egg-bearing 0.17 1.22 | 0.27 2.67 | 0.25 2.83 | 0.30 3.47 | 0.24 2.79
female 3.38 | 24.35 | 3.07 | 30.37 | 3.22 | 36.47 | 3.00 | 34.72 | 3.37 | 39.23
male 1.25 9.01 | 1.24 | 12.27 | 1.19 | 1848 | 1.15 | 13.31 | 1.24 | 14.44
copepodite 4.03 | 29.03 | 3.21 | 31.75 | 2.65 | 30.01 | 2.31 | 26.74 | 2.04 | 23.75
nauplius 5.056 | 36.38 | 2.32 | 22.95 | 1.52 | 17.21 1.88 | 21.76 | 1.70 | 19.79

14%
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decreased from transversal section A to M retaining identical population levels
at sections A-E.

The number of the individuals per litre changed inversely. As regards
the average of three years, the total number of individuals is highest at section
M (11.4) gradually decreasing towards section G (7.4). At section A it shows
a low increase (8.4) but declines at section E again (7.2).

The variation in the egg-number/egg-sac of 100—100 animals was also
worked up. The samples were netted simultaneously with those for quantitative
purposes (Table V). This value was found to decrease in each of the four

TABLE V

Variation in the number of eggs of Eudiaptomus gracilis at the five
transversal sections of the lake in the four years of investigations

M K
1965 ‘ 1966 | 1967 | 1972 1965 | 1966 | 1967 I 1972
1v. - — |28.6+4.5/16.9+3.8| — —  |21.84+44| =
V. 114421 (171441 | 82429 7.7+1.5(11.6+2.7! 58+1.5

VI. 13.14+8.9(11.04-2.214.74-2.9(13.3+2.8| 5.441.2| 8.64+1.7|10.54+-2.9| 11.843.7

VII. 14.04-3.3(11.44-2.5|14.84-3.7(15.84+-3.8 | 10.7+2.4 | 9.542.7|15.14-3.4 —

VIIIL 13.843.3(15.54+4.3|12.84+-2.3(18.2+3.8| 9.9+2.5| 83+2.4| 9.941.7| 11.844.1
IX. 10.04-2.9(10.7+3.1 [ 11.04+-2.9|17.84+5.7| 5.64-0.3| 4.54+0.0| 8.942.1| 16.6+4.1
X. 17.14£5.1(17.54+3.9,13.24+2.9 (18.44+-5.0 | 14.74-3.1 [ 16.2+3.5/10.54-2.5 | 14.64-3.8
XI. — 12.14-2.2 — - — 11.44+2.8 — —

TABLE V (continued)

G A
1965 1966 1967 | 1972 1965 1966 I 1967 | 1972
Iv. — — 13.74-2.9 ‘ — — - 10.64+2.5 -
V. —_ 7.44+1.6(10.44-2.5} 5.24+1.1 — 9.241.7 [ 7.641.5] 5.641.7
Y1. 4.8+41.0| 5.0£1.0 10.6;]:1.6’ — 7.6+1.9 | 3.740.2 | 4.54+1.7| 5.941.1
VAL 4.6403| 6.3+1.2| 88422 7.94-24 | 5.7+1.3 | 6.54+1.6 | 5.441.4| 6.0+1.4
VIII. 4.140.0| 5440.0| 9.14+2.0| 6.04+1.0 | 5.1+£1.1 | 524+1.0 | 7.041.5| 6.34+1.3
IX. 6.24+1.1( 4.041.4| 4.64+0.0| 8.9+2.4 | 53410 | 4440.0 | 51+1.1| 7.441.5
X. 11.443.2(12.34-2.4 6.2+1.4| 6.843.3 | 8.91+2.2 — 5.741.1| 6.64+1.3
XI. - 11.542.7 — [ — - 7.941.6 — —
1
TABLE V (continued)
B
1965 1966 1967 1972
LV — — 10.94-2.1 —
Vi — 7.04+1.3 74414 4.8+1.0
VA 7.1+£1.6 4.04+1.0 5941.1 —
VL. 5.74+1.4 5.641.1 5.541.6 6.3+1.5
VLEE, 4.440.3 5.0+1.0 4.84-0.0 4.9+1.5
IX. 5.340.0 5.564-0.0 5.5640.0 4.9+1.5
X. 8.442.0 8.742.5 7.54+2.3 5.564-1.3
XI. — 9.4+1.6 - —
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years in the direction from section M to A. The value of section E was identical
with that of section A:

egg-number/egg-sac M K G A E
average of 4 years 14352109 8700 s 67 SEi 612
Discussion

Budiaptomus gracilis is widely distributed and can be found in the
British Isles, Scandinavia, the northern region of the USSR as well as in
France, Germany, Austria and Eastern-Europe. Its distribution to the South
is limited by the Alps (KIErER, 1968a). In Hungary it is common both in
small and large water bodies and fish-ponds (Poxy1, 1956).

Its relatively wide distribution in Europe proves that this species has
a wide ecological valency. Consequently, the development of its population
is very variable. It is mentioned both in the old and the latest studies that
this species is represented by its mono-, bi- or polycyclic type in waters of
the same type, being geographically near to one another (SPANDL, 1926;
ErsteRr, 1954; KBy, 1971). The overwintering forms of this species as well
as the cold- and warm-water forms are well known. In Lake Balaton the
nutrition intensity of the cold- and warm-water forms diverges too (P.-ZANKAI
and PoNvy1, 1974). The forms of the two seasons show similarly morphological
differences. In the cold season a special protruding appendix appears on the
third segment of the right antenna of the males, disappearing with the warm-
ing up of the water. This seasonal morphological deformation is regarded by
some authors as the cyclomorphosis of this species (WoyNAROVICH, 1938).

Its quantitative importance is underlined by the fact that this species
constitutes 50 per cent of total population of plankton crustaceansin the warm-
water period (May-October) (PoNvIand P.-ZANKATL, 1972). Owing to the fact
that K. gracilis can develop even three cohors in 40 days (WEGLENSKA, 1971),
the life stages found in the monthly samples could not be related to each
other. Thus the life stages of this population is evaluated separately. At a given
place the increase and decrease in the population density of the species is
expressed by the pattern formed by the majority of developmental stages.

The quantitative change of the developmental stages of K. gracilis in the
lake is shown by patterns of 8 different types. Comparing these patterns to
each other, it is obvious that even within the same water area different types
alternate with one another during the same year. The water areas were com-
pared on the basis of their patterns by adapting the formula of MARCZEWSKI —
STEINHAUS:

w

§= —ov-—
a--b—w

% 100,

where w — number of identical patterns at the sections compared; @ and
b = number of diverse patterns separately at the two sections.
Accordingly, sections A and G show the greatest similarity, while sections
G and K are the most diverse. The rate of similarity was identical between
the two sections in the south-wastern basin (M and K) and the other two sec-
tions of the north-eastern basin (A and E). Evidently, as regards the develop-
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ment of the population, several diverse water areas can be distinguished in
Lake Balaton.

TABLE VI

Patterns of the Hudiaptomus gracilis population at the different sampling
stations of the lake shown by the formula of MARCZEWSKI— STEINHAUS
(1965—67; 1972—73)

”-1 1\:; ’ K ‘ G ‘ A ‘ E
seiy e Eeii e | e e s
M ! e ‘ 36.8 9.7 2.7 2.7
K 1 P aims 27.3 9.7 5.9
G E l 69.2 14.3
A [ ¥t 36.8
\ |

Earlier observations (SEBESTYEN, 1953; PoNyI1, 1968) showed that the
population of K. gracilis increased twice a year in the north-eastern basin.
With special regard to the nauplii and copepodites, our present studies suggest
(Table 111) that the population may increase 1—3 times a year in Lake Bala-
ton. In the larger lakes (e.g. Lake Constance) summer and autumn peaks were
observed (KIEFER, 1968b), while in smaller water bodies only one spring peak
was noted (SPANDL, 1926).

Within the population the percentage of egg-bearing females was very
low, hardly mounting up to 4 per cent in Lake Balaton. In his study on 42,
mostly shallow lakes SmyLy (1968) stated that this value rarely fell under
20 per cent in the warm-water period. In contrary the egg-bearing ones, the
percentage of the adult females varied between 1.4 and 43.0 per cent in the
population. In the period of four years, the data on individual number/litre
and egg-number/egg sacs showed that the ‘“‘production” of the species is
probably the highest at section M, gradually decreasing in the direction to A
(Fig. 7). Simultaneously, the percentual distribution of adult and egg-bearing
females was inverse. This phenomenon indicates that the degree of grazing
by the fish is the highest at section M, gradually decreasing towards the north-
east basin. This suggestion is supported by fishery statistics.

Studying the fluctuation in the number of individuals on E. gracilis
populations from the thirties till recent years (Fig. 8) it is seen that this
number (without nauplii) ranged in the period of 1936 - 38 from 12 to 22,
while between 1946 and 1972 it was less than 7 individuals/litre.

When comparing Figs 7 and 8 it was concluded that the density of fish
and fry feeding on K. gracilis had increased in the lake. The suggestion that
planktonic crustaceans of large body size are grazed intensively by fish is well
supported by investigations in fish-ponds (HILLBRICHT-ILKOWSKA et al.,
1973), establishing that the decrease in the biomass of crustaceans was fol-
lowed in some cases by a decrease in the production.

According to the literature the egg-number/egg-sac value of E. gracilis
is low in oligotrophic lakes and is high in eutrophic waters (Czeczuca, 1959;
1960; STEEMANN NIELSEN, 1962). THOMAS (1961) compared the egg-number
of K. gracilis with the total ion-content of the water. He states that the egg-
number of this species is more abundant in low ionic concentrations than in
high concentrations. Our investigations showed an inverse picture for Lake
Balaton (Table VII).
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Fig. 7. Comparison of the egg-number/egg-sacs, total individuals and females at dif-
sections of the lake

TABLE VII

Comparison of total ionic content to the egg-numbers of Budiaptomus gracilis
wn four English lakes and in different regions of Lake Balaton

THOMAS (1961) ORSOS (1968) PONYI et al.
Total ion expressed in the egg-number Total ion expressed in % (1975)

% of maximum of maximum egg-number
Windermere 100.0 8.71 Z M 100.00 14.30
Grasmere 88.8 9.30 2 K o174 10.86
Derwent 85.1 6.05 4 G 95.02 7.41
Ennerdale 64.8 10.53 i A 9352 6.27
m E 91.45 6.19




216

Fig. 8. Variation in the number of Eudiaptomus gracilis in May—October at transversal
section A (without nauplii) on the basis of the data of Sebestyén (1953; 1960), Sebes-
tyén etal. (1951) and Entz et al. (1937)

It is suggested that in case of Lake Balaton the increase in the egg-number
of Eudiaptomus gracilis can be ascribed to the degree of trophyty, and the
quantity of salt-content is of secondary part. The highest egg-number was
found at the hypertroph region of the lake (Herodex and Tamas, 1975)
decreasing parallel with the degree of trophyty.

Summary

In the periods of 1965—67 and 1972—73 the authors investigated the
variation of Eudiaptomus gracilis populations on the basis of samples taken
monthly at water areas of different trophic level of Lake Balaton.

In the course of the investigation the following could be stated:

1. The development of the population of the species differs in space and
in seasons. At the south-western end of the lake (section M) where the water
quality is hypertrophic a spring peak of 36 40 per cent frequency was found,
while in the other basin (sections A-E) summer peaks dominated (25—40 per
cent). In the middle of the lake mostly spring-autumn peaks were observed
(20—28 per cent).

2. Adapting the formula of Marczew skiSteinhaus the patterns of
the highest similarity were found at the mesotrophic areas (sections G-A),
while those of the less similarity at sections K-G.

3. In the population the relative quantity of forms of large body size
(females and egg-bearing females) gradually decreases from section A (meso-
trophy) to section M (hypertrophy). Regarding the mean values of the period
1966 67 and 1972, it is seen that the total number of the species is the highest
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at the south-west end of the lake (11 individuals/litre) gradually decreasing
to the north-east basin (7.2 individuals/litre).

4. The egg-number/egg-sac was found to be the highest in the hyper-
trophic south-west basin (14.3) decreasing to 6.2 at the other end of the lake.

REFERENCES

Czrczuea, B. (1959): Oviposition in Budiaptomus gracilis G. O. SARs and E. graciloides
LitrseBora (Diaptomidae, Crustacea) in relation to season and trophic level of -
Lakes. — Bull. Acad. Pol. Sci. 7. 6. 227—230.

Czrczuca, B. (1960): Zmiany plodnosci niektorych przedstawicieli zooplanktonu I.
Crustacea Jezior Rajgrodzkich. — Polsk. Arch. Hydrobiol. 7, (20) 61—91.
Erster, H. J.-(1954): Uber die Populationsdynamik von Hudiaptomus gracilis SARs
und Heterocope borealis FIsCHER im Bodensee-Obersee. — Arch. Hydrobiol. 20,

546-—614.

Entz, G., J. KorTisz, O. SEBESTYEN (1937): Quantitativ tanulmdnyok a Balaton bio-
sestonjan. — Magy. Biol. Kut. Munk. 9, 1—73.

HERODEK, S., G. TAMAs (1975): The primary production of phytoplankton in the Keszt-
hely basin of Lake Balaton in 1973—74. — Annal. Biol. Tihany 42, (in litt.).

HivisricHT-ILKOWSKA, A., A. PrEJS, T. WEGLENSKA (1973): Experimental increased
fish stock in the pond type Lake Warniak VIII. Approximate assessment of the
utilization by fish of the biomass and production of zooplankton. — Ekol. Pol.
21, 34. 553—562. '

Kispy, H. (1971):-Energetics and population dynamics of Diaptomus gracilis. — Kcol.
Monogr. 41, 311—327.

KirrER, F. (1968a): Versuch eine Revision der Gattung Hudiaptomus Kierer. (Cope-
poda, Calanoida). — Mem. Ist. Ital.-Idrobiol. 24, 9—160.

Kierer, F. (1968b): Der Bodensee. In: Der Landkreis Konstanz-1. — Staatlichen Archiv-
verwaltung Konstanz, 556—106.

Orsos, E. (1968): Uber die chemischen Verhiltnisse des offenen Wassers des Balaton-
sees nach Untersuchungen im Jahre 1966 und 1967. — Annal. Biol. Tihany 35,
155—1617.

Poxvi, J. E. (1956): Die Diaptomus-Arten der Natrongewisser auf der Grossen Unga-
rischen Tiefebene. — Zool. Anz. 156, 2567—271.

Poxvyr, J. E. (1968): Studien iiber das Crustaceen-Plankton des Balaton. IV. Beitrige
zur Kenntnis der in der Krebsgemeinschaft des Sees horizontal auftretenden
Veridnderungen. — Annal. Biol. Tihany 35, 169—182.

Ponvi, J. E., N. P.-ZAxkar (1972): Investigations on planktonic Crustacea in Lake
Balaton. V. Horizontally occurring quantitative changes in the different areas
of the lake in 1965—1966. — Amnnal. Biol. Tihany 39, 131—139.

SEBESTYEN, O., P. TOROK, L. VARGA (1951): Mennyiségi planktontanulményok a Bala-
tonon I. — Annal. Biol. Tihany 20, 69—125.

SEBESTYEN, O. (1953): Quantitative plankton studies in Lake Balaton. II. Decennial
changes. — Annal. Biol. T'than3 21, 63—89.

SEBESTYEN, -O. (1960): Horizontdlis planktonvizsgdlatok a Balatonon. I. Tdjékozdédds
a planktonrdkok horizontdlis elterjedéser6l. — Amnnal. Biol. Tihany 27, 93—113.

Smyry, W. J. P. (1968): Number of eggs and body-size in the freshwater copepod Diapto-
mus gracilis SARs in the English Lake District. — Otkos 19, 323—338.

Seanprn, H. (1926): Copepoda. Ruderfusskrebse. — In: ScruLzE: Biol. d. Tiere Deutsch-
lands 15, 1—15. T8.

STEEMANN NIELSEN, E. (1962): The relationship between phytoplankton and zooplank-
ton in the sea. — Rapp. Cons. Hxplor. Mer. 153, 178—182.

Tromas, M. P. (1961): Some -factors influencing the lifehistory of Diaptomus gracilis
Sars. — Verh. Internat. Verein. Limnol. 14, 943—945.

WEGLENSKA, T. (1971): The influence of various concentrations of natural food on the
development, fecundity and production of planktonic crustacean filtrators. —
Ekol. Pol. 19. 30, 427—473.

WovnNarovicH,-E. (1938): Die jahrzeitliche und fluktuicrende Variation von Diaptomus
gracilis G.-O. SArs im Balatonsee. —-Magy. Biol. Kut. Munk. 10, 148—153.




218

P.-ZAnka1, N., J.- E. Poxvr 1970): The quantitative proportions Rotifera plankton in
Lake Balaton, in 1967. — Annal. Biol. Tihany 37, 291—308.

P.-ZAxxka1, N., J. E. Poxvr (1974): On the seasonal fluctuation in the food incorpo-
ration of Hudiaptomus gracilis. — Annal. Biol. Tihany 41, 357—362.

CRUSTACEA —PLANKTON VIZSGALATOK A BALATONON VI
AZ EUDIAPTOMUS GRACILIS (G.O. SARS) POPULACIOJANAK
MENNYISEGI ALAKULASA A TO KULONBOZO TERULETEIN

Ponyi Jend, N.-Horvdth Judit és P.-Zankai Noéra

Osszefoglalds

A szerz6k 1965 67 és 1972 —73-ban a Balaton kiilénb6z8, trofitdsban eltérs viz-
teriiletein havi gytijtések alapjén vizsgéltak az Hudiaptomus gracilis G. O. SARS popu-
lacidjanak véltozédsdat.

A vizsgélatok alapjdn a kovetkez6 eredményekre jutottak:

1. A faj populdcidjdnak kifejlédése évszakosan és vizteriiletenként is eltér egy-
mdstél. Mig a té6 délnyugati végén a hypertréf vizteriileten (M szelvény) a vizsgdlati
esetek 36 —40 9% -dban csak egy tavaszi maximum alakult ki, addig a té6 masik medencé-
jében (A—E szelvények) egy csticsi nydri maximumok a jellemzbek (26 —40%). A t6
ko6zéps6 részein a tavaszi, 6szi kettés maximum kialakuldsa a leggyakoribb (20 —289%,).

2. A MARCZEWSKI—STEINHAUS-féle hasonlésdgi index segitségével az Hudiapto-
mus gracilis populdcidéjdnak alakuldsit jel6l6 mintdzatok alapjén a legnagyobb foku
hasonlésdgot a mezotréf vizteriileteken (G—A szelvények), a legkisebbet a hypertréf és
mezotréf vizteriilet taldlkozdséndl (K—G szelvény) taldltunk.

3. A populdcién beliill a legnagyobb testi alakok (ndstény és petés néstény)
relat{v mennyisége az A szelvényt6l (mezotréf) az M szelvényig (hypertréf) fokozatosan
csokken. 1966 —67 és 1972 év atlagat tekintve a faj Osszes egyedszdama a t6 DNy-i végén
a legnagyobb (11 e/lit.), amely fokozatosan csékken a t6 médsik vége felé (7,2 eflit.).

4. A petezacskénkénti peteszdm a t6 DNy-i végén, a hypertrof vizteriileten a leg-
magasabb (14,3), mely a t6 mdsik végén 6,2-re esokken le.
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