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Abstract

On the basis of collected material from 1980 to 1983 analysis of absolute and relative fecundity
in relation to standard length, body mass and age, was done. In order to achieve this goal 73 mature
female individuals were analysed. Also, correlation coefficient was estimated and very prominent
individual variatons were noticed. Absolute fecundity was from 9495 to 114 205 and relative fecun-
dity from 21.73 to 57.96 number of eggs. The average of absolute fecundity were largest in the
groups of individuals with the largest values of body mass, body length and in the oldest age groups.
The average values of relative fecundity were the highest in the groups of individuals characterized
with small body mass, body length and age. All these data were calculated using the expression:
log F=a log x+b. Variations between real and calculated values of above mentioned parameters for
absolute fecundity are directed to real values and for relative fecundi‘ty to calculated values.

Introduction

Ichthyofauna of Tisa river is not completely investigated concerning qualitative
and quantitative aspects.

Some recent papers bring some light to this problem RisTIC (1977), GRGINCEVIC
(1977), MALETIN et Bupakov (1983) et BUDAKOV et MALETIN (1984).

Also, some economically very important, as well as some rare species are not
known very well.

The purpose of this paper is to expand some previous investigations of Esox
Iucius L. concerning fecundity of this species in the Tisa river.

Materials and Methods

Material for investigation was collected in the period between 1980—1983 in Tisa river (Tisa
1I). In the analysis 73 sprawing female individuals were used (gonads were in the 4th maturity stage).
Absolute and relative fecundity in relation to strandard length, body mass and age were investigated.
The relationship between absolute and relative fecundity and body length, body mass and age groups
is presented using linear regression: y=ax+b. Also, correlation coefficients are calculated.

Variations of absolute and relative fecundity in relation to standard length, body mass and
age were calculated according to the formula: log F=log x+b, F=fecundity, x=basic biological
parameter which shows relation between these basic biological parameters and fecundity (method of
the smallest square and logarithmic values).
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“Tdb. 1. Absolute and relative fecundity of Esox lucius L. from Tisa depending on mass. Correlation

MASS Metm . ABSOLUTE
group - min—max M+t

4 0—400 310,0+ 22,73 45,46 9495,00— 16 578,40 13 235,40+
22 401—800 578,63+ 26,37 123,71 10 965,00— .38 190,00 22 548,35+
22 801—1200 920,00+ 24,96 117,08 26 100,00— 64 337,00 37 536,24 &
13 1201—1600 1505,00 £ 31,90 114,85 28008,50— 74 855,00 54072,50+
7 1601—2000 1825,71 £ 44,05 116,31 39 556,80—101 606,40 71 420,17+

2 2001—2400 2240,00+ 40,00 56,56 90 037,50— 92 820,00 91428,75+
2 2401—2800 2605,001 195,58 275,77 79 337,80—110 120,80 94 729,30 £

1 2801—3200 2900,00 + — — — 114 205,00+
Tab. 2. Absolute and relative fecundity of Esox lucius L. from Tisa depending on standard lenght.
ABSOLUTE

" LIi’IiSI}’IT Mm min—max c M=

5 281—340 313,20+ 8,42 9495,00— 16 578,40 18,79 12781,32 £

18 341—300 352,22+ 3,89 10 965,00— 38 190,00 16,50 23 810,56+
23 401—460 428,47+ 3,62 19 598,40— 64 337,00 17,34 34 358,64+
15 461—520 492,66+ 4,32 36 835,00— 74 865,00 16,74 51897,55+

8 521—580 552,75+ 6,11 39 556,80—101 606,40 17,23 73 747,33+

4 581—640 610,50411,52 79 337,80—114 205,00 23,04 99 120,90+

7

Tab. 3. Absolute and relative fecundity of Esox lucius L. from Tisa depending on age. Correlation

n AGE ABSOLUTE FECUNDITY
GROUP . min—max M4tm c r

3 2+ 28 131,60— 59 802,70 42 607,76 +9254,12 16 009,63
29 3+ 9495,00—110 120,80 42810,151+4675,58 21 152,58
21 4+ 10 965,00—105 212,80 39941,851+4311,29 1974574  0,81149
18 5+ 13 890,80—101 606,40 40151,25+5937,55 24 462,74

1 6+ — 7933780+ — —

1 7+ — 114205,00+ — —
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between fecundity and mass.

FECUNDITY RELATIVE FECUNDITY
m c r min—max M+tm c r
1712,24 342,48 0,670 69 30,62—48,94 42,60+4,08 8,17 0,09210
1376,19 6 454,36 0,693 14 26,10—53,04 37,16+£1,57 7,39  0,21941
2405,72 11282,85 0,746 31 29,44—57,96 39,821+1,80 8,48 0,408 76
3853,76 1.3 873,57 —0,428 57 24,35—51,63 38,74 +2,44 8,78 0,031 80
7673,55 20 258,18 0,686 00 21,73—51,31 38,84+3,53 9,33 —-0,13995
1 395,40 1967,52 — 1,000.00 39,49—42,19 40,84+1,35 1,90 —1,00000
15 437,49 21 766,86 1,000 00 32,93—39,32 36,12+ 3,20 4,52 1000,00
— — — — 39,38+ — — —
Correlation between fecundity and standard lenght '
FECUNDITY RELATIVE FECUNDITY
m c r min—max Mim o r
1405,68 3134,68 —0,17029 30,62—48,94 39,3014,58 10,22 —-0,74085
1612,55 6 837,24 0,725 11 24,34—53,04 38,77£1,70 7,24 0,114 57
2361,06 11 309,51 0,383 46 26,48—57,96 38,74+1,89 9,08 0,165 36
2494,16 11 413,27 0,535 51 25,05-—51,63 38,88+£2,26 8,74 —0,02840
7048,55 19876,92 —0,02423 21,73—51,31 38,921+3,06 8,64 -—0,27239
8060,19 16 120,38 0,84025 32,92—42,19 38451196 3,92 0,053 03
between fecundity ar/zd age groups
RELATIVE FECUNDITY
min—max MIm c
34,73—-44,81 41,38 43,33 5,76
24,35—53,46 38,95+1,51 8,14
21,73—57,96 39,251£2,08 9,54 —0,548 02
28.93—51,31 37,97+1,81 7,49
32,92+
39,38+
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Results and Discussion

The individual absolute fecundity is very different in Esox lucius L. and other
fish species.

Minimal values of absolute fecundity measuring 9495 were presented in the
smallest body mass groups up to 400 g and maximal 114 205 were in the largest mass
group from 2801 to 3200g. -

Increasing average values of mass groups was assomated with an increase of
average values of absolute fecundity which were ranged from 13 235.40 to 114 205
number of eggs.

In the smallest mass groups correlation is positive and average and in larger mass
groups is absent. The highest correlation is estimated in mass group measuring
801—1200 g (r=0.746 31).

Relative fecundity is calculated from 21.73 to 57.96 numbers of eggs. The largest
values of relative fecundity are 42.60 in the mass groups up to 400 g and smallest
36.12 in mass group from 2401 to 2800 g. The highest correlation coefficient r=
=0.408 76 was present in the mass group from 801 to 1200 g. In other group this
parameter was postitive, low or absent.

The smallest and the largest individuals as well as length values of absolute
fecundity and average values of relative fecundity are present in the smallest and
largest body length group with correlation coefficient r=0.84025 which is positive
and high or in relative fecundity positive and low (»=0.165 36) in body length group
401—460 mm. '

Absolute fecundity of Esox lucius L. of age 2+ and 3+ has some values (42 607.76
—42 810.15 number of eggs, in the group 4+ this value is decreased, and finally in the
age group 7+ value absolute fecundity is increased with a positive and high correla-
tion coefficient (0.811 49).

In the relative fecundity correlation coefficient is negative and average (0.548 02).

Variations between real and calculated values for absolute fecundity in relation
to body mass, body length and age groups (directed to the real values) are presented
in the table 4.

The most prominent variations are presented in the mass groups 2001/2400 g
directed to real values and measuring 5812.04 or 6.35%.

Regarding variations of relative fecundity which are directed to real values and
they are smaller than calculated, making differences in all mass groups directed to
calculated values.

Variations between real and calculated values concerning absolute fecundity
depending on body length groups directed to real values are largest in the body
length group 521—580 mm accounting for 3545.05 or 18.36%.

Variations of relative fecundity directed to real values are not detected. Calcu-
lated values are much higher.

Comparing variations between real and calculated values for absolute and relative
fecundity, it was evident that they were higher in individuales labelled as 7+ account-
ing for 47.50 or 10.12% and directed to real values.

In single mass, body length or age group minimal values of absolute and relative
fecundity could be ten times smaller than maximal values (SPANOVSKAJA i SOLONI-
NovA 1983).

Our results confirm prominent individual variations. Similar results were report-
ed by TARNAVSKD (1965), PERVOZVANSKIJ (1984), SazaNova (1979) i Monov (1980).

The medium values of absolute fecundity increased with increasing of average
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Tab. 4. Real and calculated values of absolute and relative fecundity of Esox lucius L. from Tisa depending of mass, length and age groups

n X mass X ab. fec. cal. ab. fec. diff. % Xrel.f. cal.r.f. diff. %
0—400 4 310,00 13 235,40 12 815,15 430,24 3,17 42,60 52,00 —-9,40 22,06
401—800 22 578,53 22 548,35 23 263,95 — 715,60 3,17 37,16 51,84 -14,68 39,50
801—120 23 920,00 37 536,24 36 183,08 1352,15 3,60 39,82 51,94 —12,12 30,43
Mass 1201—1600 12 1505,00 54 072,50 57 533,22 —3460,72 6,40 38,74 51,87 —-13,13 33,89
group 1601—2000 7 1825,71 71 420,17 70 184,07 1236,09 1,73 38,84 51,87 —13,03 33,54
2001—2400 2 2240,00 91 428,75 85616,70 5812,04 6,35 40,84 51,97 —-11,13 27,25
2401—2800 2 '2605,00 94 729,30 97 741,37 3018,07 3,18 36,12 51,77 —15,65 43,32
- 2801—3200 1 2900,00 114 205,00 109 159,26 —5045,73 4,41 39,38 51,90 —-12,52 31,79
281—340 5 313,20 12 781,32 14 095,97 —1 314,65 10,28 39,30 42,76 —3.46 8,80
341—400 18 352,22 23 810,56 19 606,25 1 204,30 17,65 38,77 42,80 —4,03 10,39
Lenght 401—460 23 428,47 34 358,64 35 508,61 —1149,97 3,34 38,74 42,88 -4,14 10,68
group 461—520 15 492,66 51 897,55 52 758,58 —861,03 1,63 38,88 42,94 —4,06 10,44
521—580 8 552,75 73 747,33 60 202,27 3 545,05 18,36 38,92 42,98 —4,06 10,43
581—640 4 610,50 99 120,90 95 550,33 3 570,56 3,60 38,45 43,02 —-4,57 11,88
2+ 3 42 607,76 32 889,55 9718,20 29,54 41,38 40,59 0,78 1,92
3+ 29 42 810,15 43 063,88 —253,73 0,58 38,95 39,00 —=0,05 0,12
Age . 4+ 21 39 941,85 52 920,75 —12978,90 24,52 39,25 37,83 1,41 3,72
group 5+ 18 40 151,25 61037,45 —20 886,20 34,21 37,97 37,04 0,92 2,48
6+ 1 79 337,80 69 291,69 10046,10 . 14,49 32,92 36,35 —3,43 9,43
T+ 1 114 205,00 77424,85 36 780,14 47,50 39,38 35,75 3,62 10,12




values of body mass, body length and age, and were the highest in the largest body
mass, body length and the oldest groups.

Similar regularity was presented by TARNAVSKDL (1965), TERLECK1 (1973), Ba-
NENENENE (1978) and KorvIN—KossakowskI (1976) reports that increasing of ab-
solute fecundity with increasing of body mass is linear, but with body length, change
is parabolic line. Age does not affect absolute fecundity, but calculated values are
regular.

Relative fecundity compared with changes in the body mass, body length and
age of Esox lucius L. does not show regularity. According to the same author, with an
increase of the egg diameter, relative fecundity also becomes higher.

Minimal and maximal values of relative fecundity Esox lucius L. from the Tisa
river are much higher than values reported by SoLov’EVA (1965), TERLECKI (1973),
BANENENENE (1978) and al.

In Esox lucius L. a real, relative fecundity has a tendency of increasing from
northern to southern area.

Conclusions

1. Prominent individual variations of body mass, body length and age were
noticed.

2. The medium values of absolute fecundity increased with an increase of
average values of body mass, body length and age, and are the highest in the
largest body mass, body length and age groups.

3. Relative fecundity is larger in the smaller body mass, body length and age
groups.

4. Variations between real and calculated values for absolute fecundity depend-
ing on body mass, body length and age groups are directed to real values, but for
relative fecundity they are directed to calculated values.
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A Tisza csukdinak termékenysége
Bupakov LiLiANA
Tartomanyi Természetvédelmi Hivatal, Ujvidék
Kivonat

A szerz$ az 1980—83-ban gyijtott 73 ivarérett ikrashal abszolut és relativ termékenységének
vizsgalatat a testhossz, testtomeg és életkor fliggvényében, korrelaciés koefficiensszamitassal végezte.
Megallapitast nyert, hogy az abszolit termékenység 9495—114 205, a relativ 21,73—57,96 ikrat
tesz ki. A log F=alog x+b képlettel szamitott abszolit termékenység atlagértéke a legbregebb és
legnagyobb testtdmegli és testhosszi egyedeknél a leghagyobb, a relativ pedig a legfiatalabb és
legkisebb példanyok esetében. A vizsgalt paraméterek tényleges és szamitassal kapott értéke kozotti
eltérés az abszollt termékenység esetében a tényleges, a relativnal a szamitott értékek felé hajlik.

/

ITnoaosurocTs myku Esox Llicius L. B p. Tnca
JInnsua Bynakos |
Kpaesas cnyxpga no 3amrute npuponsi, T. Hoer Can
Pesiome

Ha ocHoBanuu MaTepuaja, Moily4eHHoro B mepuon ¢ 1980 mo 1983 r.r. BBIMONHEH aHANM3
abCOMIOTHON ¥ OTHOCUTENHOM IUIOZOBATOCTH B OTHOUICHWA K CTAaHIAPTHOM IJIMHE, BECY H POCTY
MpH OCMOTPE IOTOBO3PeNsIX caMoK. Caenmanpl Takxke pacyeThl ko3¢duiueHToB Koppensaunit. Ilpu
3TOM YCTAHOBJIEHbl OOJIbIINE HHINBUAYAJIbHBIE BapHaudu. AGCONIOTHAas IUIONOBUTOCTE Habimio-
Janach B npegenax ot 9495,00 no 114 205, a oTHocuTenbHas ot 21,73 no 57,96 ukpunok. Cpemuue
3HAYEHHAS abCONIOTHOM TUIOHOBUTOCTH CaMble GOJIBIINE B IPYNIAX ¢ CAMBIM OONBIIHM BECOM, IUTH-
HOI M BO3POCTOM, 4 OTHOCHTENbHAsA IUIOROBATOCTb — B I'PYIax, XapaKTePH3YIOLIMXCA HEGOMb-
LIKM BECOM, JIJIHHOM B MJIaJNIIEUM BO3DOCTOM. PacyeT BLIIOJIHEH HA OCHOBaHMH dopmyinbl: log F=
=alog x+b.

OtcTymiends Mexay GakTHYeCKEMY M pacYMTAHHBIMH 3HAYCHHAMH YKAa3aHHBIX ITapaMeTpOB
7151 a6CONMOTHOM MIIOTOBATOCTH OTHOCATCA B MOJIb3Y (haKTHYECKHX 3HAYCHMIA, a IJIs1 OTHOCUTENBHOM!
IUTOAOBHTOCTA — B IIOJIb3Y PacCYETHBIX.
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Plodnost $tuke Esox lucius L. u Tisi
LinLiaNa Bupakov
Pokrajinski zavod za zastitu prirode u Novom Sadu
Izvod

Na -osnovu materijala sakupljenog u periodu od 1980. do 1983. godine analizirana je apsolutna
i relativna plodnost u odnosu na standardnu duZinu, masu tela i uzrast, pregledom 73 polno zrelih
Zenki. IzraCunati su i koeficijenti korelacije. Konstatovana su velika individualna variranja. Apsolutna
plodnost kretala se od 9495,00 do 114 205 a relativna od 21,73 do 57,96 komada jaja. Srednje vred-
nosti apsolutne plodnosti su najveée kod najvefih masenih i duzinskih i najstarijih uzrasnih grupa, a
relativna plodnost kod manjih masenih, duZinskih i mladjih zurasnih grupa, ratunate formulom:
log F=alog x+b. Odstupanje izmedju stvarnih i izratunatih vrednosti navedenih parametara za
apsolutnu plodnost je u Korist stvarnih vrednosti, a za relativnu plodnost u korist izradunatih.
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