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Abstract

In the perlod 1979—1981, the relation between body length and body mass of E. lucius, B
bjoerkna and'C. auratus gibelio, ranging in age from 2+ to 5+, was investigated. Highly significant
and positive correlation between the standard length and body mass was obtained. Correlation
coefficients ranged from 0.8671 to 0. 9732 (E. lucius), from 0.9215 to 0.9621 (B. bjoerkna), and from
0.9572 to 0.9250 (C. auratus gibelio). The highest fattening coefficient was recorded in C. auratus
gibelio, then in B. bjoerkna, whereas the lowest in E. lucius. By calculating the allometric ratios of
length to body mass, the differences between measured and calculated values in body mass of certain
body length groups were obserwed, ranging from 0.76 to 7.48% (E. lucius), from 0.36 to 2.63%
(B. bjoerkna), and from 0.18 to 9.65% ( C. auratus gibelio).

Introduction

The knowledge of the allometric ratio of length to body mass of fish populations
is of great importance to determining the length of time required for gaining given
body mass as related to body length and age, and therefore have practical value in
fish production. The data presented in this paper are the result of an extended study
on a predator species E. lucius and 1ts prey B. bjoerkna and C. auratus gibelio being
widespread alien species (BUDAKOV et al. 1979, BupAkov and MALETIN 1981, MALE-
TIN and Bubpakov 1982).

Material and Methods

The material was collected in the period 1979—1981. The number of 48 spemmens of E. lucius,
88 of B. bjoerkna, and a 100 specimens of C. auratus gibelio was studied. Age of specimens was de-
termined according to year marks on scales (2+ to 5+). Also, the standard body length (in mm)
and body mass (in g) were measured. Ratio of length to body mass was presented by a linear reg-
ression:

y=ax-+b

Correlation coefficient(r) and fattening coefficient (after Fulton), as related to age, were calculated.
Increase in body mass was investigated on the basis of measured values for body mass while ratio
of length to body mass was calculated according to the formula:

logW=alogl+b

Results and discussion

In the graphs 1,2, and 3, ratio of length to body mass of total sample is expressed
by linear regression.
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Correlation coefficients of length and body mass were positive and highly signi-
ficant (E. lucius—r=0.9292; B. bjoerkna—r=0.9263; and C. auratus gibelio—r=
=0.9544). .

Correlation coefficient of E. lucius increased as its age increased, ranging from
0.8761 to 0.9732. Fattening coefficient was the lowest at the age of 2+ (0.9546),
whereas the highest at 3+ (1.2817, Tab. 1).
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Tab. 1. The correlation of the standard
length and weight and the coefficients of
the fattening of Esox lucius L.

Age n r Q
2+ 1 — 0,9545
3+ 12 0,8761315 1,2817
4+ | 21 0,9484364 1,1502
5+ 14 0,9732379 1,2053

Values of fattening coefficient were higher than thbse suggested by MoxoB
(1979).

Correlation and fattening coefficients in B. bjoerkna increased as its age increased
(r=0.9215—-0.9620; Q=2.4678—2.8717, Tab. 2). The obtained values are higher
than that described by dlep6yxa (1973).

Tab. 2. The correlation of the standard
lenght and weigtht and the coefficients of
the fattening of Blicca bjoerkna L.

Age n T Q

24 1 — 2,4678
3+ 15 0,9215127 2,6681
4+ 41 0,9202878 2,8274
5+ | 31 0,9620818 2,8717

Correlation coefficient of C. auratus gibelio, at the age of 2+ to 4+, was approxi-
mately the same (r=0.9572—0.9599). At the age of 5+, it decreased slightly (0.9250,
Tab. 3). Fattening coefficient decreased as its age increased (Q=3.5120—3.1810).
Our results are in agrement with the results presented by Kpmsomexos (1953).

Tab. 3. The correlation of the standard
length and weight and the coefficients of
the fattening of Carassius auratus gibelio

Bloch.
Age n r Q
2+ | 16 0,9572272 3,5120
3+ | 4 0,9547662 3,4465
4+ | 28 0,9599360 3,3606
s+ | 14 0,9250333 3,1810

Ratio of length to body mass of E. lucius (Tab. 4) was calculated using the for-
mula log W=3.0586 log 1 —5.1095. This formula served to calculate body mass of
certain length groups. By comparing the deviation between calculated body mass
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and body mass obtained by measuring the same length groups, the smallest deviation
was found in the length group ranging from 301 to 340, where the difference amounted
2.77 g, i. e. 0.76%, whereas the greatest was in the group ranging from 541 to 580,
where the difference of 132.48 g i. e. 7.48% was recorded.

Tab. 4. Real and calculated values of the weight (meadle values for separated length
- groups) of the Esox lucius L.

Lenght group _ n li W)E' t e‘?lvcvl;};]t Wg W%
261,00—300,00 2 278,50 220,00 233,43 —13,43 6,10
301,00—340,00 3 322,66 363,33 366,10 ~2,77 0,76
341,00—380,00 13 362,30 561,53 521,74 39,79 7,08
381,00—420,00 ' 15 403,93 758,00 727,99 30,01 3,95
421,00—460,00 8 440,87 935,00 951,38 —16,38 1,75
461,00—500,00 6 486,50 | 1345,00 | 1285,16 59,§ 4,44
501,00—540,00 — — —_ — — —
541,00—580,00 S N | 553,00 | 1770,00.. | 1902,00 | —132,48 7,48

According to the formula for B. bjoerkna (Tab. 5) log W=3.1854 log 1~—4.9752
the smallest deviation was obtained  in the length group 141—160 (0.35 g namely
0.36%), whereas the greatest in the group 181—200 (4.87 g namely 2.63%).

Tab. 5. Real and calculated values of the weight (meadle valde.v' for separated length
groups ) of the Blicca bjoerkna L.

) calcula- .
Length group n . 1x WX ted Wg W%
. ) - weight

121,00—140,00 . 5 132,80 62,00 61,33 0,67 1,08
141,00—160,00 31 152,90 95,80 96,15 —0,35 0,36
161,00—180,00 31 170,40 | 134,83 135,73 —0,90 0,66
181,00—200,00 19 § 189,00 | 183,94 188,81 —4,87 2,63
201,00—220,00° T2 | 206,00 | 255,00 248,41 6,59 2,58

In C. auratus gibelio, (the formula Log W=2.9693 log 1—-4.4201), the smallest
deviation between measured and calculated body mass was recorded in the length
group 181—200 (0.41 g namely-0.18%, Tab. 6), whereas the greatest in the group
121—140 (7.72 g namely 9.65%).
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Tab. 6. Real and calculated values of the weight (meadle values for separated length
groups ) of the Carassius auratus gibelio Bloch.

caicula-
Length group n Ix Wx ted Wg W%
o . weight
101,00—120,00 1 120,00 60,00 56,67 3,33 5,55
121,00—140,00 1 139,00 80,00 87,72 -1,72 9,65
.141,00—160,00 8 155,75 122,25 122,96 -0,71 0,58
161,00—180,00 25 174,40 181,99 172,02 9,97 5,47
181,00—200,00 37 188,97 218,64 218,23 0,41 0,18
201,00—220,00 15 211,53 307,33 305,07 2,26 0,73
221,00—240,00 9 227,77 375,55 379,95 —4,40 1,17
241,00—260,00 3 243,33 436,66 462,32 | —25,66 5,87
261,00—280,00 1 270,00 660,00 629,73 30,27 - 4,58

Conclusion

On the basis of the investigations on the correlation between length and body
mass, as well as fattening and allometric ratio of length to body mass in E. lucius,
B. bjoerkna, and C. auratus gibelio, the following conclusions are drown:

Positive and highly significant correlation coefficients of the three species under
investigation were obtained. ‘

With respect to age, correlation coefficients of E. lucius and B. bjoerkna tend to
increase, whereas in C. auratus gibelio it stagnates.

Fattening coefficient of the three species point to satisfactory fattening.

Differences between measured and calculated body mass in certain length groups
fall within tolerant ranges. ‘
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A Tisza folyé Esox Lucius L., Blicca bjoerkna L. és Carassius auratus gibelio Bloch
fajainak testhossz- és testtomeg dinamikaja

BUDAKOV LJILJIANA és MALETIN S.

Tartomdnyi Természetvédelmi Hivatal, Novi Sad -
~ - TTK Biologiai Intézet, Novi Sad

) . . Kivonat _ S

A szerz6k az 1979—81 kozott begy(jtott anyag alapjan a 2+ -os—35+-0s fejlédési csoportba
tartozd E. lucius, B. bjoerkna és C. auratus gibelm testhossz- és testtomeg aranyait vizsgaltak. Az
emlitett testméretek kozotti korreldcié pozitiv és magasan 521gn1ﬁkans értékii. A korrelaciods koefi-
ciens az E. lucius-nal 0,8671—0,9732, a B. bjoerkna-nil 0,9215—0,9621 és a C. auratus gibelio esetében
0,9572—0,9250. A tépléltség koeficiense az E. lucius-nal a legalacsonyabb a C. auratus gibelio-nal
pedig a legmagasabb értékeket mutatja. Az egyes korcsoportok lemért és szamitott testhossz- és
testtomeg alometrids aranyainak értéke az E. lucius-ndl 0,76—7,48%, a B. bjoerkna-nal 0,36—
2,63% és a C. auratus gibelio-nal 0,18—9,65%.

JlunaMuKa MpoAoJIBHOrO POCTA H MACCHI :
Esox lucius L., Blicca bjoerkna L. n Carassius auratus gibelio Bloc
B Tuce

JIbnnaaa Bynakxoeu C. ManeTtun

Kpaesoit HHCTHTYT OXpaHs! npapoasl, Hossiit Can
Bnonormiecmm HHCTHTYT, (aKynbTeTa €CTECTBEHHO-MaTeMaTHyecknx HayKk Hoswrii Can

Pe3ome

Ha ocHOBaHMH MaTepHasta cobpanHoro B nepuone 1979—1981 r. uccienoBaHO COOTHOLIEHHAE
TpomOMBIHOTO pocTa M Maccet E. lucius, B. bjoerkna wm C. auratus gibelio B BO3pacte 2+ mo
5+. Koppenaudss Mexay CTAHZAPTHLIM IMPOHOJGIHGIM POCTOM M MAacchl Tefla NOOKHTETLHA H
aMeeT Gosblioe 3HaueHue. Koebduument xoppemaumu y E. lucius or 0,8671 mo 0,9732, y B.
bjoerkna ot 0,9215 10 0,9621 u y C. auratus gibelio ot 0,9572 mo 0,9250. Koatbdml.mem OTKOpPM-
JICHHOCTH MeHbIIe Beex Y E. lucius 3atem y B. bjoerkna’ a 6onpwie Bce y C. auratus gibelio. Boi-
YHC/IEHHEM AJIOMETPUYECKMX COOTHOLIEHWH MIPOAONBIHOIO pPOCTA M MAcChl DPa3HULBL MEXKIY
B3EBEIUEHHLIMA W BBIYUCICHHBIMH 3HAYEHMAMH U MACCHl ONPEHEIEHHON NPOMAOILHON IPYIILI
cocrapnstoT mA E. lucius or 0,76—7,48%, B. bjoerkna ot 0,36—2,63% u nna C. auratus gibelio
or 0,18—9,65%.

Dinamika duzmskog rasta i mase Esox lucius L., Blicca bjoerkna L.
i Carassius auratus gibelio Bloch u Tisi

LiiLjaNa Bupakov i S. MALETIN
Pokrajinski zavod za za3titu prirode, Novi Sad
Institﬁt Za biologiju, PMF, Novi Sad
Abstrakt

Na osnovu materijala sakupljenog u periodu 1979—1981. g. ispitivan je odnos duZine i mase
E. lucius, B. b]oerkna i C.auratus gibzlio uzrasta od 24 do 5+. Korelacija izmedu standardne duZine
i mase tela je pozitivna i visoko zna¢ajna. Koeficijent korelacije se krece kod E. lucius od 0,8671
do 0,9732, kod B. bjoerkna od 0,9215 do 0,9621 i kod C. auratus gibelio od 0,9572 do 0,9250. Koeﬁ-
cijent uhranjenosti je najmanji kod E. lucius, zatim kod B. bjoerkna, a najveci kod C. auratus gibelio.
Izra¢unavanjem alometrijskih nosa duzine i mase tela razlike izmedu izmerenih i izra¢unatih vred-
nosti za masu za odredene duZinske grupe su za E. lucius od 0,76—7,48%, B. bjoerkna od 0,36—
2,63% 1 za C. auratus gibelio od 0,18—9,65%.
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