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The relation between body length and body weight was calculated on the basis of the for-
mula recommended by TEscR (1968):

W :  a L b
rcsp. i ts logarithmic form:

l g W : l g a + b l g L ,

where W:body weight of f ish, L- body length, and a and b are constants. The function was
fitted to the data by means of the least square method according to SVAB (1973).

Values of the condition factor (CF) were calculated according to HrLE (t936) on the basis
of the fol lowing relat ionship:

" : r "
where W:body weight in g, L-body length in mm.

Age determinations were performed on the basis of the annuli of scales. Of the scales taken
from each fish, 6 were put into slide frames and projected on a blind plexiglas plate by means
of a slide projector and on the ten times magnified picture the whole oral radiuses of scales (s)
as well as the distance of each winter annulus from the focus of lhe scale (s.) were measured with
a scale of mm graduation.

The rcgression analysis pedormed with the data of whole scate radiuses and body lengths
revealed the following relationship (Fig. l):

L"  :  64 .70  r78 .s58s

Fig. l .  Relat ion between standard length (L") and the whole radiuses of scales (s) (both in mm)
The correction memb€r (c) is given by the point of intersection of the line on the ordinata.

The line does not pass through the origo, i.e. there is no linear proportionality between
body length and scale radius, on the other hand, the conection term: c:65 mm necessary for
the back-computation of body length can be obtained from this equation.

Body length of fish at the development of each annulus was back-computed by the method
recommended also by TEscH (1968), according to FRASER (1916) and Ler (1920) on the basis of
the following relationship

t" :  c+ l t ' -  1L-cy,

where l":body length at the development of the annulus "n". c: the above mentioned correc-
l ion member and s.: the distance of annulus "n" from the focus, s:the total scale €dius, L:
body length at the time of sampling.
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Table 1. Body lengths ofpike obtained by back-computation o4 the ba$s of scales
( Standad lenglh in fim, body weight in g)

( l  r  ( 2  )  ( l  )  t 4 - )  { 5  . ) ( 7 ' )  ( 8 + )  ( 9 + ) L"

291 t97
329 313
314 25  | .2

a

c

t64 t1t 224
333 311 283
245.9 237.9 259.5 224281 249.5 163

238
451
340.7

l ,  b
267 235
44s 476
359.6 356.4

336
435
391.3 3304 1 8 367.4

a
l "  b

l 0 l
582
434.6 493556

3 1 6
543
425.8

423
561
508.7 474.s 1073

a
l 1

c

s03
653
593.3

372
642
488.2 565.3 t79l

a
I s  o

c

583
704
648.7 2615

t i 695.7 3291

751 741 .7641t ?

l s 73't.O

to

a: minimum, b: maximum, c: average within an age group, Lc : avelages of the age groups.
w: body weight.

Considering the fact that in many cases the whole length is given instead of the
standard length, it is advisable to know the relation between the two:

L ,  :  5  6 5 1 * 1 ' 1 1 0 L "

Table 1 presents the values of the body lengths of the studied age groups in the
different years, as calculated on the basis of the growth-rings of scales.

In the computation of the combined averages of age groups the data of the age
group (1+) were not considered, since owing to the mesh size of the fish-baskets
used for collecting, only specimens of fast growth were caught, and these did not
represent the actual conditions of measurement of the particular age group.

In the column "Body weight" of Table 1, values of body weights corresponding
to average body length and calculated on the basis of the allometric equation described
in the foregoing are given.

Using the average values ofthe body lengths ofthe single age groups, WALFoRD'S
growth l ine was constructed together with the x:lr-r data pertaining to y:lr
(Fig. 3).
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Thus the equation describing the growth of the pike population of the river
section is

l r  :  1008.6 [1 -e*o 1605( +0 ?5)]

Fig.5 shows the average body lengths obtained by back-computation on the
basis of this equation for the single years.

Fig- 4. Illustration of the natural logarithm of the lackof unsaturation (the diference ofasymptotic
body length and body lengths in the single years in mm) in the function of time. The ionstant

of BERTALANFFY'S equation is given by the rise of the line,

Fig. 5. Growth of pike according to the gowth model propos€d by BERTALANTFY (L.:standard
lenglh in mm, t: t ime in years).
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'Iable 3. Compaison of starulanl lengths calculated bt Wauord's method,
Bertalanfri's equation and on the basis of scales

Body length (mm) calculated on the basis of
Age year

method
BERTALANFFY's

equatlonscales

I
2
3
4
5
6
7
8
9

249.5
367.4
474.5
563.3
643.2
695.7't41.7

131  .O
833 .0

300.9
415.7
512.0
592.6
660.0
716.6
764.O
803.6
836.8

258.8
37 5.7
474.5
557.1
628.0
687.3
737.4
179.7
815 .4

'fable 4. Growlh of pike in some other areas in Europe (in cm )

After Hege- Ristid
I Yo4 mann tq6l present

Ase 
lo_ 

Tu^,r,sala Yu;;;a_ s;;y

see r lnlano

Doma- Bers

3:i,: 1,1! iioT 
'ffjjo e'"'"nt

'"1['J of;.!;", sl'""i.u no'u-niu "udv

0 -  1 2
l -
1 2 8

J -

3 +  5 6
4 -
4 '  68

5 1  7 7
6 -
6 1  8 9

7 -  9 8
8 -
8 r  t 0 7
9
9 : 1 l , l

9

t 8

;

38

50

56

65

e:;
73

36

46

a
10

?8

81

Y

29.3

5 3 J

62.5

to:

76.8

8 ;

8 1  . 7

9 r . 0

24 .5

:16.6

48J

6 i . 0

21.0

t r . 0

*

-

;;

59

68

;

2t 25.9

28 37.6

n qis
41  55 .8

n a n
49 68.7

; , tq

6 t  78 .0

T o t a l  l e n g t h S t a n d a r d  l e n g t h

The values relating to Yugoslavia are averages computed from the data pertaining to the
back-water of Biserno ostrovo at Csurog, which was studied by RIsrI .

DoMAcsEv's data were taken over fronr BERG (1948).

the single years of life as estimated on the basis of the two relationships. Comparison
of these with the measurements computed on the basis of scales shows, that the va-
lues computed according to BERTALANTFY render a much better approach possible.
We can accept BERTALANFFY'S equation for the description of the growth rate of the
pike population not only because it is more modern, but also because it permits a
more exact approach.
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ahol W a testtiimeg g-ban, L" a testhossz mm-ben.
A standard testhossz a teljes testhosszal az alabbi viszonybar all:

L .  :  5 ,651  +  I , 110L . .
A csuka korenak 6s az egyes 6let6vekben eldrl testhossz6nak a meghatdrozasa pikkely-

€vgyfirffk alapj6n tiirt6nt. A ndveked6s j6l leirhato a Bertalanfry-egyenlettel:
l '  :  1008'6 [ l  e-o ro5 c+o %)] '

amelyben I, a csuka standard hossza t 6ves korban, e a term6szetes logaritmus alapszema.

Rast Stuke (Esox lucius L,) na deonici reke Tise Tiszafiired

Hnnrl A.

SredDja Skola,,Kossuth Lajos", Tiszafiired, Hungaria

Absfakt

Odnos izmedju standardne duzine i tezine tela Stuk€ na osnow 204 analizirunih primeraka
iznosl :

l g  w  :  - 4 ,811  +2 ,930  l g  L . ,

gde je W tezina u g, L" duZina tela u mm.

Standardna duzina sa opStom duZinom tela stoji u sledeiem odnosu:

L . : 5 , 6 5 1 + l , l l 0 L . .

Utvrdjivanje starosti i u pojedinim godinama dostignutog msta stuke vrseno je na osnovu
godova-p$tenova na krljustima. Prirast je izraien jednadinom po Befialanfry-u:

I r  :  1008 ,6  l - e -016 ' , 5 ( r+o?6 )1 ,

gde je t. standardna duzina Stuke u t uzrastu, dok je e osnovni broj prilodnog logaritma.

UPIPOCT IIIYKI4 (ESOX LUCIUS L.)
HA TIICA(DIOPENCKOM YqACTKE PEXI{ TIICbI

A .  x a p x  a

CpeaE t uxora sM. llafiorlla Koruyra, TtcaorcpeA, BHP

Pe3roMe

Ha ocltoBattllH npoBeneHltLlx tccreaoBaE!fi tla 204 3x3eM[rtpax pEI6, B3auMocBt36 Mo*Ay
craEAaprnoii nrrlJoi xryK[ u Maccoil e€ Tejra cneayloqat:

lew= 4,811+2,930 le L",

rAe W Macca re"ra B rpaMMax, L. ,4JrtHa rer'Ia B MtnnltMerpax.
CTaEAaprgat aJlrxa rena c MaxctMa,llbltoi annxoii Tena Haxoatrca B HtxecneayrotqeM

oTEomeltl'lj:
L , : 5 ' 6 5 1 +  I ' l l 0  L "

BeK uryxn exeroA[Erii npupocr airltlrH TeJra olpeAentercc r]a ocEoBarrut roAFrEgIx l(oteU
qerllyn. Ilpupocr xopo[Io Moxer 6urr nr'rpaxex yparueHlteM Eepro"'ron00E:

l . : 1008,6 I - 
"-0,1695 

(t+0,75)l

rAe l1 cralrAaprEar 'ajrr4Ha rrJyrs t - B roArlqEoM Bolpacre, e ecrecrBeEHoe ocrloBEoe qscJ'o .trora.
p[OMa.
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