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A reserve of the oocytes of protoplasmatic growth was
estimated in the ovaries of 47 bream females from Lake
sniardwy, This reserve ranged from 78.9 to 96.6% of the
oocytes. It exceeded 4 to 28 times the absolute fecundity of
females during the reproductive season.

INTRODUCTION

Individual fecundity of the females is established in many fish species during the
period of indifferent gonad development and in course of sex differentiation (Persov
1975). Protoplasmatic growth of the oocytes takes place since the completition of sex
differentiation till sexual maturity of the females. The reserve of sex cells in the ovaries is
made up in course of the reproduction, after spawning, thanks to mitotic divisions of the
oogonia. Se'z( cell resources in the ovaries and their dynamics are not fully known as yet.
Proportions of sex cells were assessed in some, fish species in order to define
developmental stage of the ova (Menit 1953, Messtorff 1959, Gotting 1961, Yamamoto



118 Wiestawa Kopiejewska

and Yamazaki 1961, Yamamoto arid Yoshioka 1964, Dunn and Tylor 1969, Tong and
Vooren 1972, Crossland 1977).

This paper presents the results of studies on the reserve of the oocytes in the ovaries of
brearn females. Studies were made on a bream population characterized by an average
fecundity (Kopiejewska 1987), inhabiting a lake with natural environmental conditions.

MATERIALS AND METHODS

Materials were collected in 1978—1980, from commercial catches of the State Fish
Farm Gizycko, Mikotajki Branch. 58 females of body length 24.9—40.8 cm and
individual weight 350—1520 g were collected. Their age was from five to ten years. Scraps
of ovaries were obtained with the paraffin method and stained with Delafield’s
haematoxylin and eosine. Stages of oocyte development were described according to
Majen (1927), after Bryliriska and Dtugosz (1970), and according to Kuznecov (1975)
after Andreeva (1983). Reserve of the oocytes of protoplasmatic growth was presented in
per cents, taking the whole number of the oocytes of proto- and trophoplasmatic growth
in a scrap as 100%. While ocunting the oocytes, only those were taken into account the
sectioning of which ran through the cell nucleus. Reserve of the oocytes - of
protoplasmatic growth was determined for 47 females for which two groups of the
oocytes could have been distinguished: those for the nearest spawning and the reserve.

RESULTS

Annual cycle of ovary maturation.

Bream females in Lake Sniardwy commence spawning in May-June. Female ovaries
after spawning centained follicles, oocytes of prdtoplasmatic growth and, sporadically,
oocytes with a single row of vacuoles. Oocytes of protoplasmatic growth (phase B
according to Mejen 1927, phase I—VII according to Kuznecova 1975 after Andreeva
(1983) were characterized by dark-staining cytoplasm, a circular nucleus with peripheral
nucleoli. The nucleus changed its position in the cell, from a decentric to central one.
Diameter of these oocytes ranged from 0.02 mm to 0.23 mm. Ooeytes with a single row
of vacuoles close to the cell membrane (phase C according to Mejen 1927) were
characterized by visible follicle membrane. Post-spawning ovaries of bream females in
Lake Sniardwy were defined as being in stage VI—II of maturation according to the scale
of Sakun and Buckaja (1968). In June, July and August, oocytes with various degree of
vacuolization were present in the ovaries — phase C and D according to Mejen (1927) as
well as oocytes of protoplasmatic growth (phot. 1). Vacuolization progressed from the
cell membrane toward the nucleus. Phot. 1 presents the oocytes with a single ring of
vacuoles close to the cell membrane (phase C) and the oocytes of bigger diameter and
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Phot. 1. Part of ovary section; ovary in stage III of sexual development. Female caught on 13 July,
’ 1978

Phot. 2. Part of ovary section; ovary in stage IV of sexual development. Female caught on 25 May;
1979.
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Phot. 3. Part of ovary section; ovary in stage IV — V of secxual development. Female caught on 25 May,
1979.

broader ring of the vacuoles (phase D). Nucleus in these cells is centrally located. Oocytes
filled with yolk and fat (phase E according to Mejen 1927) were present in the ovaries
since September till May, together with the oocytes of protoplasmatic growth (phot. 2).
Since June till May the ovaries were in the III and later IV stage of maturation according
to Sakun and Buckaja (1968). Nuclei filled with yolk moved in the oocytes of
trophoplasmatic growth toward the cell micropyle just prior to spawning (phot. 3). The
ovaries contained also the oocytes of protoplasmatic growth. According to Sakun and
Buckaja (1968) this was stage IV—V of maturation. Similarly as in other fish species,
stage V of the ovaries of bream females in Lake Sniardwy was very short. At this
moment, successive stages of ovum division and ovulation took place in the oocytes ready
for spawning. However, it was not possible to observe this process in the collected
materials. '

Two periods could have been distinguished in the annual maturation cycle of an
oocyte generation designated for the nearest spawning (Fig. 1): the final period of
protoplasmatic growth since May-June after spawning till September, and the period of
trophoplasmatic growth since June till May next year. Vacuolization of the oocyte
generation of the next spawning commenced in June and lasted for a few menths — till
September. Gradually, this process took place in the oocytes of consecutive generations,
in which the protoplasmatic growth had ended. Oocytes in phase C, in which
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"Fig. 1. Growth, phases of the oocytes of next spawning in the annual cycle oI bream ovary development.

cacuolization commenced, were observed in bream ovaries till mid-September. No
oocytes in this phase were observed in the ovaries in October and in the next months,
until spawning. Hence, number of cells in the ovaries was determined by the end of
September, and this number may be spawned in springif conditions for the reproduction
are favourable.

‘Reserve of the oocytes of protoplasmatic growth in the ovaires.

Table 1 presents percentage of the oocytes of protoplasmatic (B) and trophoplasmatic
(DE) growth in female ovaries together with individual features of these females. Reserve
of the oocytes of protoplasmatic growth ranged from 78.9 to 96.6%.

Bream females in Lake Sniardwy attain sexual maturity at the age of six, seven years
(Szostak and Gajewski 1964). One 5-years old female was found in the materials, the
ovaries of which containned oocytes of trophoplasmatic growth, and one 7-years old
female which was immature (phot. 4). Hence, it may be concluded that 6 and 7-years old
females spawned for the first or second time in their life. Reserve of the oocytes in these
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Table 1
Percentage of the oocytes of proto- and trophoplasmatic
growth in the ovaries of brcam females from Lake Sniardwy
Body length Body weight | Gonad weight Oocy:es of Oocytes of
Age n (l.c.) (cm) (Wo) (g) Ow) (g) protoplasmatic| trophoplasma-
: growth tic
B) (%) growth
(DE) (%)

5+ 1 26.9 400 28.2 87.4 12.6
29.3 580 8.1 95.9 4.1

30.6 620 01.0 96.4 3.6

29.0 490 15.0 95.4 4.6

31.9 680 34.9 94.9 5.0

6+ 9 30.2 510 40.5 94.8 5.1
29.6 520 54.5 92.8 7.2

29.8 520 61.0 89.2 10.8

30.5 715 65.2 82.8 17.1

217.7 400 68.4 85.6 14.4

31.1 650 11.7 95.5 4.5

32.2 740 13.9 95.2 4.8

32.9 800 15.6 87.5 12.5

32.4 680 17.9 95.1 4.9

33.9 825 20.1 91.9 8.1

33.6 790 21.0 96.3 3.7

31.9 650 22.5 93.9 6.1

31.6 645 25.0 95.7 4.3

36.5 1030 25.2 96.6 3.4

7+ 19 33.7 770 28.2 94.9 5.0
28.5 460 31.0 87.1 12.9

32.2 720 40.0 95.2 4.8

325 720 50.0 93.8 6.2

31.8 670 63.2 81.4 18.6

32.2 620 64.0 89.7 10.3

34.5 850 75.5 92.5 7.4

32.7 660 91.0 91.3 8.7

313 630 93.5 85.1 14.9

32.2 640 111.4 87.0 13.0

34.5 880 53.2 93.7 6.3

33.0 680 59.2 96.0 4.0

37.2 930 71.0 94.0 6.0

34.9 830 73.0 95.4 5.6

30.9 550 79.5 90.7 9.3

8+ 10 34.1 740 95.2 87.5 12.5
33.9 770 96.5 92.5 7.5

33.5 690 97.0 84.5 15.5

35.3 870 99.6 86.8 13.2

33.7 700 116.7 89.7 10.3

33.6 820 60.4 81.2 18.8

35.5 790 104.0 85.7 14.3

9+ 7 35.2 830 122.1 92.4 1.6
37.7 960 127.0 88.8 11.2

37.0 930 138.0 78.9 21.1

38.2 1060 142.8 92.2 7.8

40.2 1240 192.3 80.4 19.6

10+ 1 40.8 1140 144.7 84.8 15.2
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Phot. 4. Part ovary section; a 7-years old immature female caught on 19 July, 1979.

Table 2
Correlation coefficients (r) for the dependence between
percentage of the oocytes of trophoplasmatic growth (DE)
and individual features of bream females from Lake Sniardwy

Data Body length - Body weight Gonad weight Age
(l.c.) (Wo) Ow) (A) -
DE 1 0.194 0.174 0.599** 0.350*
2 0.149 0.076 0.639** 0.316*

1 — data values
2 — logarithmic values
001" 0.372

10,05 = 0.287
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females ranged from 81.4 to 96.6% i.e. was 4 to 28 times higher than fecundity during
spawning. Assuming that average fecundity of the females in consecutive reproductive
seasons increased by 50% (Kopiejewska 1987), the oocytes of protoplasmatic growth
would determine the fecundity in two cosecutive seasons in case of the females with low
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Fig. 2. Dependence between percentage of trophoplasmatic oocytes (DE) and ovary weight (Ow) for
bream females from Lake Sniardwy (log DE = 0.425 1gOw + 0.194)
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Fig. 3. Dependence between percentage of trophoplasmatic oocytes (DE) and female age (A) for
bream from Lake Sniardwy (log DE = 1.143 IgA — 0.069)
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reserve, and in five consecutive seasons in case of the females with high reserve. Range of -
these data suggests that bream females are characterized by considerable differences as
regards functioning of the ovaries already during sexual maturation.

Regression analysis of the percentage of trophoplasmatic oocytes — DE in the ovaries
versus such individual features as body weight, body length, weight of the ovaries and age
showed that percentage of DE oocytes in the ovaries correlated with ovary weight and age
of the females (Tab. 2). Dependence between percentage of DE cells in the ovaries and
ovary weight presented in Fig. 2 suggests that the same increments of ovary weight
corresponded to decreasing increments of the percentage of oocyte generation of the
nearest spawning. As regards the dependence between percentage of DE oocytes in the
ovaries and age (Fig. 3), percentage value of the DE index increased evenly. Increase of
the DE index together with weight of the ovaries and female age points to growing share
of the oocytes of older generations on the one hand, and to decreasing percentage of the
young oocytes of protoplasmatic growth on the other, i.e. to decreasing oocyte reserve in
the ovaries. Thus, intensiveness of oogonial divisions decreases in relation to the amount
of spawned eggs as the females grow older and weight of their ovaries increases.

DISCUSSION

Single or multi-portion spawning is observed in bream depending on the habitat and
thermal conditions in the environment. Bream reproduction in lakes located in
north-south direction changes from single to multi-portion as move southward (Driagin
1939, Sich¥abekov' 1972). Multi-portion spawning is also observed in thermally polluted
reservois (Statova 1973). In Poland, bream spawns with a single egg portion (Peczalska
1963, Bryliriska, Dtugosz 1970). Sych (1955) stated that in 1952 in the Konfederacka
Backwater (middle course of the Vistula River) bream was characterized by multi-portion
spawning. Preliminary analysis of the ovaries of females inhabiting these waters revealed
two generations of these oocytes filled with yolk. Lack of histological data, however,
makes observations unreliable. Histological picture of bream ovaries in Lake Radolno
(54° 1at.) (Bryliriska, Dtugosz 1970) and Lake Sniardwy (54° lat. (own studies) suggests
singlé portion spawning. Bream females spawn in these Lakes in May-June (Pgczalska
1963, Bryliriska 1963). In the Konfederacka Backwater, spawning takes place in May
(Sych 1955), and in Rybinski Reservoir (USSR, 58° lat.) in April-May (Andreeva 1983).
Single-portion bream spawning in the delta of the Terek River (USSR, 44° lat.) is
extended in time, leasting since April tll May (Sich¥abekov 1972).

Length of particular growth phases of the oocytes belonging to the olderst generations
was similar in bream females from Lake Radolno and Lake Sniardwy (Fig.1). In Lake
Sniardwy, vacuolization of the oocytes commenced after spawning and lasted till
mid-September. In Lake Radolno, vacuolization also commenced after spawning but
lasted till mid-October. Vitellogenesis in the bream ovaries commenced in August in both
lakes. Vacuolization and vitellogenesis in bream ovaries in Rybirski Resorvoir and
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Ku¥urganski coastal salt lake (USSR) Statoya 1973) commenced at the same timé as in
Polish lakes. In the Terek River delta, vacuolization of the oldest oocyte generation
commenced in August, and vitellogenesis in October. These data confirm a regularity
observed in water bodies located at different geographic lattitudes, i.e. that the phase of
trophoplasmatic oocyte growth is much shorter in southern bream stocks compared to
northern ones (Ko¥elev 1974).

From among various oocyte generations, the oldest one, which should be spawned in
course of the nearest spawning season, emerges {rom the oocytes of protoplasmatic
growth during vacuolization. Number of the oocytes to be spawned next is then
determined, and these are in fact spawned if:the vitellogenesis in winter and the spawning
process in spring are not disturbed by some other factors, such as unfavourable
environmental conditions (Volodin 1979, 1980). Younger oocyte generations will
determine subsequent fecundity. In bream females from Lake Sniardwy the oocyte
reserve was to 4 to 28 times higher than the absolute fecundity in the given scason.
Ooocyte reserve in relation to the oocytes to be spawned was estimated in marine fishes
as 4:1, 5:1 and 2:1 (Messtorff 1959, Gotting 1961, Dunn, Tyler 1969). Crossland (1977)
calculated oocytes in the ‘sections of Chrysophrys auratus ovaries and estimated the
percentage of the oocytes of protoplasmatic growth as 47.6—97.0% Pimpicka (1987)
found the reserve of protoplasmatic oocytes in tench from Lake Drweckie was 3—19
times higher than the share of trophoplasmatic oocytes.

In all fish species studied, the reserve of the oocytes of protoplasmatic growth was
always higher than the fecundity in the given season. This suggests that fecundity in the
given season was determined by the protoplasmatic oocytes present in the ovaries at least
two years before spawning. Lower range of the percentage of protoplasmatic oocytes in
Chrysophrys auratus: suggests that female fecundity will decrease in the next spawning
season. Other authors alse suggested that the ovarian cells matured for a longer period
than one year (Franz 1910, cit. after Messtorff 1959, Bohl 1957, cit. after Gotting 1961,
Yamamoto, Yamazaki 1961, Yamamoto 1956, others). Gotting (1961) stated that the
ratio between young, reserve oocytes and matured ones, as well as period of cell
maturation, were species-specific. Studies by Crossland (1977), Pimpicka (1987) and
myself suggest that proportions of the oocytes in the ovaries differed in the females of
the same species. Data related to the females spawning for the first time (Tab. 3) suggest
that these differences were established already in early stages of the ontogenesis. It is well
known that gonad development isstrongly related to the type andlovel of the organism
metabolism. This, in turn, depends on the progeny quality, environmental conditions, and
ability of physiological adaptation of the organism to these conditions (Koselev 1971,
Bagenal 1978 and others). Notwithstanding the differences in the percentage of the
oocytes in female ovaries, these valuesare characteristic for the stock of a given species.
Average percentage of protoplasmatic oocytes in the ovaries in age classes (Tab. 3) points
to higher share of younger oocytes in the ovaries of bream females in Lake Sniard-
wy compared to tench females in Lake Drweckie. This value tends to decrease
slightly with bream age, while it remains at the same level of 81.4—84.6% in tench.
Tench ovaries (the species is characterized by a multi-portion spawning) contain
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numerous oogonia clusters (Kazanskij 1949, Pimpicka 1987). Kazanskij (1949) found
numerous places of oogonial divisions in tench ovaries during entire spawning seasomn,
suggesting formation of new oocyte generation. No such places were observed in species
with single-portion spawning, such as bream in the northern areas of its range of
occurrence.

Table 3
Reserve: of the oocytes of protoplasmatic growth in the :
ovaries of females of different age
Tench (Drweckie Lake) (Pimpicka 1987) Bream (Sniardwy Lake/autor s data)
Age
n X Range n X Range
3+ 7 83.3 76.3-91.7
4+ 24 84.6 69.8—95.0
5+ 28 81.7 68.1-90.8 1 87.4
6+ 35 82.5 74.0-93.2 9 92.0 82.8-96.4
7+ 9 84.2 71.4-92.6 19 91.9 81.4-96.6
8+ 4 814 76.6—90.1 10 91.1 84.5-96.0
9+ 7 85.7 78.9-92.4
10+ 1 84.8

CONCLUSIONS

1. Annual cycle of ovary development in bream females from Lake Sniardwy was
similar as in bream females from Lake Radolno and Rybiriski Dam Reservoir:

a) females spawned in May-June,

b) oocyte vacuolization commenced after spawning and lasted till September

¢) oocyte vitellogenesis lasted from August till May next year.

2. Size of the reserve of the oocytes of protoplasmatic growth in reproducing bieam
females from Lake Sniardwy differed, ranging from 78.9 to 96.6% of the oocytes. This
reserve exceded 4 to 28 times the absolute fecundity in the given reproductive season.

3. Percentage of protoplasmatic oocytes in the ovaries of bream females in Lake
Sniardwy decreased with increasing. we:ght ‘of the ovaries ‘and fish age.



128 Wiestawa Kopiejewska

REFERENCES

Andreeva A.M., 1983: Oogenez le¥&a Abramis brama (L.) (Cyprinidae) Rybinskogo vodochranili¥éa.
Vopr. Icht. 23, 2: 257-261.

Bagenal T.B., 1978: Aspect of fish fecundity. In: S.D. Gerking (Ed.) Ecology of freshwater fish
production. Oxford, London, Biacwell Sci. Publ.: 75—101.

Brylifiska M., 1963: Rozréd leszcza (4bramis brama L.) w jeziorze Wdzydze. [Reproduction of bream
(Abramis brama L.) in Lake Wdzydze)] Zesz. nauk. 2, 4 Olsztyn,16 (282): 79-102.

Brylinska M., M. Dlugosz, 1970:- Rozwdj jajnikéw leszcza (4bramis brama L.) w cyklu rocznym.
[Development of brama (Abramis brama L. ovaries in the annual cycle]. Rocz. Nauk Rol 92-H-1:
7-25.

Crossland J., 1977: Seasonal reproductive cyclt; of snapper Chrysophrys auratus (Forster) in the

~ Huraki Gulf. N.Z. Mar. Fresh. Res. 11: 37--60.

Driagin P.A., 1939: Porcyjnoje ikromietanije karpovych ryb. Izw. WNIORCH XXI.

Dunn R.S., A.V. 'Tyler, 1969: Aspects of the anatomy of the winter flounder ovary with hypotheses
on oocyte maturation time. J. Fish. Rés. Board Can. 26(7): 1942—1947.

Gotting K.J., 1961: Beitrage zur Kenntnis der grundlagen der Fortpflanzung und zur Fruchtbarkeits-
bestimmung bei marinen Teleesteern. Helgol. Wiss. Méeresunters. 8(1): 1—41.

Kazanskij V.N., 1949: Osobennosti funkcij jainika i gipofizu u ryb s porcjonnym ikrometaniem. Tr.
Labor. Osnov. Rybov. 2:64—120.

Kopiejewska W., 1987: Ptodnos$é samic leszcza (Abramis brama L.) w jeziorze Sniardwy. [Fecundity
of bream females (4 bramis brama L.) in Lake §niardwy]. Acta Acad. Agricult. Techn. Olszt. 15:
55-66.

KoSelev B.V., 1971: Nekotoryje zakonomernosti rosta i vremeni nastuplenia pervogo ikrometania u
ryb. V'’kn.: Zakonomernostirosta i sozrevanija ryb. Nauka, Moskwa: 186—218.

Kogelev B.N., 1974: Tipovyje metodiki issledovanija produktivnosti vidov ryb v predelach ich arealov.
I: 37-44.

Mejen V.A., 1927: Nabludenija nad godiénymi izmenenijami jaitnika u okunia (Perca fluviatilis L.). —
R. Zoot. Zurn. 7 (4).

Mosstorff J., 1959: Untersuchungen iiber die Biologie des Wittelings Merlangus merlangus (L.) in der
Nordsse. Ber. Disch. Wiss. Komm. Méerestorsch., Stuttgard XV (4): 277—334.

Moni€ J.K., 1953: Rozmnozenie i zarvitie linja (Tinca tinca L.) v' zapadnoj Syberii. Tf. Tomsk. Gos.
Univ. 125: 106—115.

Persov G.M., 1975: Differencirovka pola u ryb. Leningrad.

Peczalska A., 1963: Z biologii rozrodu leszcza Zalewu Szczecinskiego. [On the biology of bream
reproduction in the Firth of ‘Szczecin]. Pol. Arch. Hydrob. XI (1): 109-139.

. Pimpicka E.,:1987: Analiza formowania si¢ ptodnosci na tle cyklu rocznego jajnikéw lina — Tinca
tinca (L.) z jeziora Drweckiego. [Analysis of fortility formation based on an ovary annual cycle
activity of tench from the Drweckie Laké]. — Manuscript, ART Olsztyn.

Sakun O.F., N.A. Buckaja, 1968: Opredelenie stadij zrelosti i izu¥enije polovych ciklov. ryb. Izd.
Minist. Rybn. Choz. SSSR, Murmansk: 5—45.

Sich¥ abokov M.M., 1972: Godi¢nyj cikl gonad le¥ta Abramis brama (L.) v vodoemach delty 1. Terek.
Vopr. Icht., 12, 1:193:197.

Statova M.P., 1973: Polovyje sozrevanie, rozmnozenie i plodovitost In: M.F. ' Jarosenko (Ed)
Kudlurganskij liman-ochladitiel Modlavskoj GRES. Izdat. ’Stunca”. Ki§ynev: 148—169.

Sych R., 1955: Obserwacje nad rozrodem ryb w Zasze Konfederackiej w srodkowym biegu rzeki
Wisty. [Observations on fish reproduction in Konfederacka backwater, middle course of the Vistula
River]. Rocz. Nauk Rol., 69-B-4: 527—546.



A reserve of the oocytes in the ovaries of bream ' 129

Szostak M., J. Gajewski:  1964: Plan rybackiego zagospodarowania jeziora Sniardwy. [A project of
the fishery management of Lake §niardwy]. Typescript. IRS Olsztyn. :

Tong L.J., C.M. Vooren: 1972: The biology of the N.Z. tarakihi, Cheilodactylus macropterus (Bloch
ard Schneider). Fish. Rés. Bull. (N.Z.) 63 1-60.

Volodin V.M., 1979: Vlijanie uslovij nagula i zimovki na prodolzitelnost rezorbcii ikry i razvitie
olerednoj generacii oocitov u le¥a (Abramis brama L.) Rybinskogo vodochranili¥¢a. Vopr. Icht.
19 (2): 359-361.

Volodin V.M., 1980: Vlijanie temperatury na procesy resorbcii blizkoj k zrelosti ikry i razvitie
oderednoj generacii oocitov u sinca — 4bramis ballerus L. Rybinskogo vodochranili§¢a. Vopr. Icht.
20 (1): 73-74.

Yamamoto K., 1956: Studies on the formation of fish eggs. I. ‘Annual cycle in the development of
ovarian eggs in the flounder, Liopsetta obscura. J.'Fac. Sci. Hokkaido Univ. (ser. 6) 12: 362—-373.

Yamamoto K., F. Yamazaki, 1961: Rhythm of development in the oocyte of the gold-fish, Carassius
auratus. Bull. Fish. Hokkaido Univ. 12 (2): 93-110.

Yamamoto K, H. Yoshioka, 1964: Rhytm of development in the oocyte of the Medaka, Oryzias
latipes. Bull. Fish. Hokkaido Univ., 1§ (1): 5—-19.

Translated: Dr. M: Bniriska

Wiestawa Kopiejewska

ZAPAS OOCYTOW PROTOPLAZMATYCZNEGO WZROSTU W JAJNIKACH
SAMIC LESZCZA (4BRAMIS BRAMA) W JEZIORZE SNIARDWY

STRESZCZENIE

Zbadano roczny cykl rozwoju jajnikéw samic leszcza w jez. Smniardwy oraz okreslono zapas
oocytdw protoplazmatycznego wzrostu w jajnikach tych samic. Do badafi pobrano 58 samic o
dtugosci ciata 24,9—40,8 cm, masie ciata 350—1520 g i wieku 5—10 lat. Zapas oocytéw protoplazma-
tycznego wzrostu okres§lono u 47 samic. Roczny cykl rozwoju jajnikéw samic leszcza w jez. Sniardwy
przebiega podobnie jak u samic leszcza w jez. Radolno i w zbiorniku Rybiriskim:

— rozréd samic odbywa si¢ w miesigcach maj—czerwiec,
— proces wakuolizacjioocytéw rozpoczyna si¢ po rozrodzie i trwa do wrzesnia,
— proces witellogenezy oocytéw odbywa sie¢ w okresie od sierpnia do maja.

Wielko$¢ zapasu oocytéw protoplazmatycznego wzrostu w jajnikach samic waha sie od 78,9-96,6%.
oocytéw. Zapas ten przewyzisza 4 do 28 razy ptodnos¢ absolutna w danym sezonie rozrodczym.
Procentowy udziat oocytéw protoplasmatycznego wzrostu w jajnikach samic zaleZzy od masy jajnikéw
i wieku samic, zmniejsza si¢ wraz ze zwigkszajaca si¢ masg jajnikow i wiekiem samic.
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