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GROWTH AND MORTALITY RATES OF Cyprinus carpio
And Aspius vorax IN DYALA RIVE& SOUTH OF BAGHDAD

A. J. AI - Rudainy

ABSTRACT
A total of 164 specimens of common carp, cyprinus carpio L. and g6

specimens of shililq Aspius vorox were collected from polluted Diyala river
region, south of Baghdad.

Growth and mortality rates were assessed using some biological
parameters during the period of Februarylz}fiD to Januaryl2}|l. The
regression coeflicient (b) values of length-weight relationship indicated
that the growths of these two species are allometric.

c. carpio grew less rapidly in weight than in length. while, A. vorax
increased in weight more than in length. The mean condition factor (k) of
c. carpio was 1.02 and for Aspius vorax was 1.08. Age group of three years
for both fish species was dominated and valued 3g.soh and zT.goh
respectively, whereas the lowest representative groups are 4 and 5 years
with 8.97o and' l2.0Yo respectively. The ultimate growth of tength (L-) was
33.9 cm and,45.7cm respectively, and for weight (w-) was zl7 gm and g27
gm respectively.

Cohort analysis, using Jones plot, and total mortatity rate (z) were
2.8 and 2.96 of both species, respectively.

INTRODUCTION
Many biologist all over the world developed a method to describe

fish biology and their fish stock, to be able to cope efliciently and quickly,
with many aspects concerning fisheries management (7). The estimation of
age, growth, Iength-weight relationship, condition factor and mortality
rate of {ishes in different water bodies are important tools in fishery
biology since details of species growth and mortality rates, age and life
span can be calculated from such information (15).

cyprinid fish are widely distributed all over the world and
represents important commercial freshwater fishes distributed throughout
Iraqi water bodies. Very little information is known about the growth and
mortality rates of cyprinid fish in Diyala river. This water bodies are
exemplified features of an influential tribe with relatively slow flow from
the mountain headwaters to the final junction with figiis river south of
Baghdad Diyala river as pass through Rustamiya-south of Baghdad is
polluted by the effluent discharge at this area. The p..r.nt study
investigation was under taken to study the population dynamics of these
fishes that include og€, growth, length-weight relationship, condition
facto. and mortality of c. ca{pia and l. vorax catches from Diyala rive..
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MATERJALS AND METHODS
Fishes were sampled monthly during February 2000 to January

2001 from Diyala river south of Baghdad. Cast and seine nets with

different mesh size were used. Total lengths of individual were measured

to the nearest 0.lcm and total weights were recorded to nearest 0'l gm'

Age and growth of fishes were estimated by the annual growth in scale'

Back-calculations were estimated according to carlender and smith
(5 Condition factor (k) of total fishes were measured by the equation

proposed by Ricker (15). Length-weight relationships were determined by

itre equation of Le Cren (l l). Fish growth was based on the model given by

Beverion and Holt (3). Length cohort analysis for fishes was estimated

using Jones plot (14). Length infinity (L*) was estimated using Ford-

Walford plot.
A totat fish mortality rate (Z) were estimated from the linarite

length-converted catch curve given by Paulv (14) plot according to

opposite mean regression (b) for the relationship between the relative age

and logarithmic frequency number to each length group lL n (N/At)l'

RESULTS AND DISCUSSION
Length-Weight RelationshiP"A 

totrl of 78 specimens of C- carpio ranged between I l'3 to 25'0 cm

in total length and i3.0 to t86.Ogm in total weight, and 86 specimens of '4'
,rrrr r"rgi. between 21.4 to 40'0cm 65'4 to 750'0gm were collected' The

length-weigtrt relationship was calculated using logarithmic regression

equation and was as follows:

C. carpiot log W = 2.6 log L -1.4 (r:0.59, n=78 ' P<0'001)

A. vorax: log W:3.0 log L -3.1 (r:0.89, n:86' P<0'001)

The regression coefficient of b was 2'6 of C' carpio indicates that the

weight was increasing less than in A. vorax (b:3'0) in which the weight

folliws slightly the cube, In the equation of length-weight relationship' the

b value ,-.ruily varies between 2.5 to 4 and 3.00 which indicated an

isometric growth (l 1).

lntheinvestigationoflength-weightrelationshipoffish.,caremust
be taken to avoid biases with respect to length, weight, sex, fishing gear

and region of the water body (2), gill net of particular size trend to select

wider fish among the longer ones (18).

Hower.er, iiffereni b values were recorded for c. carpio in different

water bodies being 2.90, 2.80, 2.95 and 2'89 (1, 2', 4 and l2)' Whereas b

value for A. vorax was 2.85 in Al-Qadisiya reservoir (2)' The value of Lt

showed that the growth in weight was less than in length for C' carpio

contrast with AsPius vorax ,

Conditionfactor(K)oftotalindividualswerel'02,1'08inC'carpio'
and A. voro-r respectively. It was found that K-factor valued l'006 and

1.005 for the same fish species respectively in Al-Habtranyah lake (8)'

whereas, K-factor was l'59 for C. carpio and 0'93 for A' vorax in
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At-Qadisiya reservoir due to the lowest total weight to total length group
for longer fish (2).

Generally, when total weight of fish increase more than the cube of
total length, K-factor would increase with the increasing in total length
and vica versa. So, the fluctuations in these values depend on the variance
in total length group. Therefore, the mean values of K-factor for fish may
be considered as a measure of the degree of well being of fish.
Age and Growth

Scale were used to estimate the back calculation in both C. carpio
ond A.vorux. It was found that population of both species is represented by
different ages (from 1 to 5 years). The length groups from il.t to lgcm
and 18.1 to 22 cm in totar rength dominated Ly the age group of 3 years for
the both species respectively, whereas, fishes or a ano s y.u.. ugl g.orp,
Iess abundant for both species. Data in table I and 2 shows ttrit !'rowttrincrement were attended during the first, second and third years fJ. notf,
fish species respectively, then increased markedly through laier years.
Table 1: Mean of lojal- length calculated (cm) of c. carpio at the end ofin Divala rivereach

Table 2: Mean of total length calculated (cm) of l. vor(N at the end of each

The
Wall ford
as follows:
C. carpio:

ultimate length (L_), weight (W_)
plot and von Bertalanffy equation,

L,:33.9( I -e-o' 
I (t+0'os))

Wt:2 I 7( I -s-0'l tt*0'0s)) 2'6

was obtained using Ford_
The growth equations were

IN

Age group
(year)

Meancalcula@
each annulus(n) Mean capture

length(cm)
Mean capture

weight(gm)nl n2 n3 n4 n5
I 7.9 I 1.3 23.0) 6.1 12.5 t5.5 56. I
3 5.8 10.8 15.8 18.2 148.9
4 5.3 10.2 t5.7 20.6 22.7 r50.7

iB6r-
5 4.1 8.5 13.8 7-9 22.8 25.0Mean calculated

lensth 5.8 10.5 l5.l t9.2 22.8
Annual

increment (cm) 4.7 4.6 4.1 3.6

rln la river
Age group

(Year)
Meancalculat@

annulus(n)
Mean

capture
length(cm)

Mean
capture

weisht(sm)nl n2 n3 n4 n5
t 15.3

21.4 65.4t 12.2 r8. I 26-2 137.4
3 lt.4 17.s 25.0 3 r.5 252.8
4 l0-9 11.2 20.1 28.4 35.5 374.t
5 10.3 16.9 22.0 25.4 Jt.0

31.0

40.0 750Mean
calculated ensth 12.0 t7.4 22.O 26.9

Annual
increment (cm) 5.4 4.6 4.9 4.1
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A. vorax:
L,:45.7(1-e-o 

o8tt*nu1) 
- ..

Wt:827(l -e-0'08(t+0'62)) 
3'o

These equations showed that the L- values for both species (33'9,

and 45.7 cm) respectively were higher than maximum length (L max) of

tlre capture fish which reached 28'2 and 43'l cm respectively'

The maximum length for C' carpio was reached 75'0 cm in

Al-Habbaniya lake (8) urd"tZO cm in Al-Hammar marsh (6) and 88'24 cm

in one of u.iifi"iul take in Baghdad (1)' While the L* for Aspius vorat was

80 cm in Al-Habbaniya lake"(8)' Nikotisky (13) suggestion that seasoral

variations in food usually givei the most rapid growth in cyprinid fish

,f""ie., behind this, g.orottiin fish in this family is more variable before

;;;hilc maturity, beside this, the growth can affected by the fish

environments.
Furthermore, the errors in age determination by scales increased

with increasing age of fish. As gr"owth slows- down' the annual rings

became overJaped. So, age become increasingly,hard to assess (17)'

Lengttr-Croups Cohort Analysis and Total Mortality
Table 3 and 4 showed the length frequency distribution to be 5 and

T length groups. The data show thaithe oldest group aged 5 years for C'

"rrpi'o ^ia7 
years for A' vorux (Table 4)' At the same time' fish specimens

weie decreasing in number for both species'

Table 4: cohort a for A. vorax in ala river

These results may be due to the mesh size which selected t-T:ll^t::,:I

btss",,' ;i:i:. i;ilffi i;; i n ir'i' port"t'o ll1'^':::Y"1"rced 
nshes with

;iirt:;il;i; immigrate and leave this aquatic 1olt 
(e)

;r*i mortalifi raft (Z) for C' carpio and .A' 
vorat I".t",2;1 1'*

2.e6 respectivery (Figs' i,ii *nn" .o':*;.oi1Y,1i)-:::::.1",t,,'';l1"1llz'vo r ElPELlrrErJ \r r.s'. 
ii"ill l"r" in Baghdai' He suggested th-at these

cyprinus carpio in an arti- 
---^^ ^f ,.^ hialro ,.otch effort (F)

:1fl#1ffi;fjld';*t ;i;;J ue,, n"'u"I- or the highe :":i-:ti:::fl]
H:;:*,i'ffi',il';;; ;o'i"ii'v rate (M) thus' reducing the number

of specimens in older and longer fish'

Table 3:
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Fig l: Catch curve of C. carpio in present study

4

3.5

3

2.5

2

1.5

1

0.5

0

345
Relative Age (year)

Fig 2: Catch curve of Aspius vorax in present study

In the present study, the total mortality rates of C. carpio were
higher than that of A. vorax. The increment in these values were correlated
inversely with Lm and positively with K-values of growth equation, which
was L-:33.9 and L-:45.7cm and K:0.1 and K:0.08 for both species

respectively. Similar observaitions were recorded in previous study (16, l).
Our finding showed that A. vorax growth was greater in groth rate

than that of C. carpio at Diyala river near Baghdad. Furthermore, there
was a relative increase in both weight and length of A. voroxl) as advanced
in age as compared to C. carpio. So, the results shows that the growth rates
of the both species were significantly lower in L polluted area than
revealed in other studied areas. Growth of fish is often affected by a

number of environmental factors, including dissolved oxygen and pH
value. Rustamyia sewage treatment plant on Diyala river caused
contamination in the area. Water quality in Diyala river is considered very
poor due to low dissolved oxygen (9) and low pH (10) values.
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Cyprinus corpio ijr)lrJl .fl6t CS-oJ :J>rtAr9 JA:JI gllrr
rrJ+ 9f ,Jt+: j Q Aspius vorax.iL$r-l

,r)rl p-,t+ l-lllt .r.c

,nrl[t
,FJt Ju-ci.,-. t-+il S6l Cyprinus corpio lgrt-rJt .71u3Jr .:Jwr ,, (.iy Zt ga 6
L++l .rt ',t+Jl u,aq pl&i:-,U .:t!fJrf J&Jt d,,)J*. o-;: .Jqr / A U-#t aibll si Aspius vorax

* ;t-tlts JrLJt ov aly.lJ (b) Jrr.3!t &r,, r* .:1, .2001/.JeJr ois eJ-riJJ 2000/!r..! a/ 6dr Jy,
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