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GROWTH AND MORTALITY RATES OF Cyprinus carpio
And Aspius vorax IN DYALA RIVER, SOUTH OF BAGHDAD

A. J. Al — Rudainy
ABSTRACT

A total of 164 specimens of common carp, Cyprinus carpio L. and 86
specimens of shilik, Aspius vorax were collected from polluted Diyala river
region, south of Baghdad.

Growth and mortality rates were assessed using some biological
parameters during the period of February/2000 to January/2001. The
regression coefficient (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 38.5% and 27.9%
respectively, whereas the lowest representative groups are 4 and 5 years
with 8.9% and 12.0% respectively. The ultimate growth of length (L..) was
33.9 cm and 45.7cm respectively, and for weight (W..) was 217 gm and 827
gm respectively.

Cohort analysis, using Jones plot, and total mortality 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 efficiently and quickly,
with many aspects concerning fisheries management (7). The estimation of
age, growth, length-weight relationship, condition factor and mortality
rate of fishes 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 Tigris river south of
Baghdad Diyala river as pass through Rustamiya-south of Baghdad is
polluted by the effluent discharge at this area. The present study
investigation was under taken to study the population dynamics of these
fishes that include age, growth, length—weight relationship, condition
factor and mortality of C. carpio and A. vorax catches from Diyala river.
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MATERIALS 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 0.1cm and total weights were recorded to nearest 0.1 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
the equation of Le Cren (11). Fish growth was based on the model given by
Beverton and Holt (3). Length cohort analysis for fishes was estimated
using Jones plot (14). Length infinity (L) was estimated using Ford-
Walford plot.

A total fish mortality rate (Z) were estimated from the linarite
length-converted catch curve given by Pauly (14) plot according to
opposite mean regression (b) for the relationship between the relative age
and logarithmic frequency number to each length group [L n (N/At)].

RESULTS AND DISCUSSION
Length-Weight Relationship
A total of 78 specimens of C. carpio ranged between 11.3 to 25.0 cm
in total length and 23.0 to 186.6gm in total weight, and 86 specimens of A4.
yorax ranges between 21.4 to 40.0cm 65.4 to 750.0gm were collected. The
length-weight relationship was calculated using logarithmic regression
equation and was as follows:

C. carpio: 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
follows slightly the cube. In the equation of length-weight relationship, the
b value usually varies between 2.5 to 4 and 3.00 which indicated an
isometric growth (11).

In the investigation of length-weight relationship of fish, care must
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).

However, different 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 12). Whereas b
value for A. vorax was 2.85 in Al-Qadisiya reservoir (2). The value of b
showed that the growth in weight was less than in length for C. carpio
contrast with Aspius vorax.

Condition factor (K) of total individuals were 1.02, 1.08 in C. carpio,
and A. vorax respectively. It was found that K-factor valued 1.006 and
1.005 for the same fish species respectively in Al-Habbanyah lake (8),
whereas, K-factor was 1.59 for C. carpio and 0.93 for A. vorax in
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Al-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
and A.vorax. It was found that population of both species is represented by
different ages (from 1 to 5 years). The length groups from 14.1 to 18cm
and 18.1 to 22 cm in total length dominated by the age group of 3 years for
the both species respectively, whereas, fishes of 4 and 5 years age groups
less abundant for both species. Data in table 1 and 2 shows that growth
increment were attended during the first, second and third years for both
fish species respectively, then increased markedly through later years.

Table 1: Mean of total length calculated (cm) of C. carpio at the end of
each year in Diyala river

Age group Mean cz:‘cc‘;:‘gsﬂl:ﬂ::(l nl)e ngth at Mean capture | Mean capture
ear length i
(year) — > = =~ — ength(cm) weight(gm)
1 7.9 = = = = 11.3 23.0
2 6.1 12.5 - - - 15.5 56.1
3 5.8 10.8 15.8 - - 18.2 148.9
4 5.3 10.2 15.7 20.6 = 22.7 150.7
5 4.1 8.5 13.8 17.9 22.8 25.0 186.6
Mea'}eclf'éfl'l"a‘ed 58 | 105 | 151 | 192 | 228 = -
Annual
linexemenf (oix) 47 | 46 | 4.1 3.6 - -

Table 2: Mean of total length calculated (cm) of A.vorax at the end of each
year in Diyala river

Age group Mean calculated total length at each Mean Mean
(Year) annulus(n) capture capture
nl n2 n3 n4 ns length(cm) weight(gm)
1 15.3 - = - = 214 65.4
2 12.2 | 18.1 = - = 26.2 137.4
3 11.4 17.5 25.0 - = 31.5 252.8
4 10.9 17.2 20.1 28.4 - 35.5 374.1
5 10.3 16.9 22.0 25.4 31.0 40.0 750
bl 120 | 174 | 220 | 269 | 310 - -
calculated ength ! i : : :
Annual
increment (cm) 5.4 4.6 4.9 4.1 - ~

The ultimate length (L..), weight (W..) was obtained using Ford-
Wall ford plot and von Bertalanffy equation, The growth equations were
as follows:
C. carpio:
L=33.9(1-¢"" (t+0.05)
W=217(1-¢"1(1099) 26
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A. vorax:
L|=45-7(1 _e-ﬂ.ﬂs(ﬁ-o.ﬁz ))
W(=827( 1 _e-U.DS(t+0.62}) 3.0

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
the capture fish which reached 28.2 and 43.1 cm respectively.

The maximum length for C. carpio was reached 75.0 cm in
Al-Habbaniya lake (8) and 120 cm in Al-Hammar marsh (6) and 88.24 cm
in one of artificial lake in Baghdad (1). While the L.. for Aspius vorax was
80 cm in Al-Habbaniya lake (8). Nikolisky (13) suggestion that seasonal
variations in food usually gives the most rapid growth in cyprinid fish
species, behind this, growth in fish in this family is more variable before
reaching 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 growth slows down, the annual rings
became over-laped. So, age become increasingly hard to assess (17).
Length-Groups Cohort Analysis and Total Mortality

Table 3 and 4 showed the length frequency distribution to be 5 and
7 length groups. The data show that the oldest group aged 5 years for C.
carpio and 7 years for A. vorax (Table 4). At the same time, fish specimens
were decreasing in number for both species.

Table 3: Length-group cohort analysis for C. carpio in Diyala river

Length group (cm) Mean length (cm) t1 t2 At | Relative age (t)
6.1-10 9.8 1 1.8 0.4 1.6
10.1-14 13.8 2.1 2.8 0.7 2.4
14.1-18 16.9 3.1 3.8 0.7 3.4
18.1-22 21.2 4.3 5.1 0.8 4.7
22.1-26 25.9 54 | 63 | 0.9 58

Table 4: Length-group cohort analysis for A. vorax in Divyala river

Length group (cm) Mean length (cm) t1 t2 At Relative age (t)
11.1-14 12.9 15 | 23 | 08 1.9
14.1-18 16.4 76 | 3.2 | 0.6 2.9
18.1-22 20.8 3.3 4.0 0.7 3.6

22.1-26 24.5 4.2 5.0 0.8 4.6
26.1-30 28.4 5.1 5.8 0.7 5.4
30.1-34 32.4 6.3 7.0 0.7 6.6
34.1-38 36.7 13 7.8 0.5 1.5

These results may be due to the mesh size which selected smallest or
biggest fishes (8). As well as, in this polluted rivers may forced fishes with
different sizes to immigrate and leave this aquatic zone (9).

A total mortality rate (Z) for C. carpio and A. vorax were 2.8 and
2.96 respectively (Figs. 1,2) while Al-Rudainy (1) recorded 1.12 for
Cyprinus carpio in an artificial lake in Baghdad. He suggested that these
values increasing with oldest age, because of the highe catch effort (F)
compared with the natural mortality rate (M) thus, reducing the number
of specimens in older and longer fish.
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Fig 1: Catch curve of C. carpio in present study
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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 Loo 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, 1).

Our finding showed that 4. 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. vorax, 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 a 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.

198



GROWTH AND MORTALITY RATES OF...

10-

11-

12-

13-

15-
16-

17-
18-

REFFERENCE;

Al-Rudainy, A.J. (2002). Ecology and stock assessment of three fish
species in a man-made lake, west of Baghdad. Ph.D. thesis, Agric.
College, Baghdad Univ.

Al-Shamma'a, A. A; M. J. Kadim and M. A. Mohammed (2000).
Length-Weight relationship and condition factor of fish from Al-
Qadisiya Reservoir, Iraq Atom. E. Comm. Vol., 2:133-138.

Beverton, R. J. H. and S. J. Holt (1957). On the dynamics of
exploited fish population. Fish. Invest. Minst. Agric. fish. Food G.
B. (Ser.11), 19:533.

Carlender, K. D. (1969). Handbook of fresh water fishery biology.
Vol. 1 Iowa. U. S. A.

Carlender, K. D. and L. L. Smith (1944). Some uses of nomographs
in fish growth studies. Copiea:157-162.

Dawood, A. H. (1986). Biology of common carp Cyprinus carpio L. in
Al-Hammar Marsh, Southern of Iraq. M. Sc. Thesis Agric. Col.,
Basrah Univ.

Hofsted, A.E. (1974). Studies on growth, ageing and back calculation
of roach Rutilus rutilus L. and dace Leuciscus leuciscus L. In
Ageing of fish (T. B. Bagenal, ed.), London: Unwind Brothers:
137-147.

Jasim, B. M. (1980) Age and growth of Shilik Aspius vorax Heckel
and Common carp, Cyprinus carpio L. in Habbanyah lake. M.Sc.
thesis Science coll, Baghdad Uniyv.

Kassim, I. I.; Sabri, A. W; Al-Lami, A. A. and Aboud, S. M.(1996).
The impact of sewage treatment plant on phytoplankton of Dyala
and Tigris Rivers. J. Environ. Sci . Health, A 31(5):1067-1088.

Khalaf, A. N.; K. Y. Al-Yamour; A. R. Al-Jafery; S. B. Allouse and
S.E. Sadek(1986). Some biologecal characteristics of four
economically important fishes of Genus Barbus from a polluted
habitat. 4th Sci. Con. Sci. Res. Conc., 5(1):28-43.

Le Cren, E. D. (1951). The length-weight relationship and seasonal
cycle in gonad weight and condition in Perch Perca fluviatilis J.
Anim. Ecol., 20(2):201-219.

Mauck, P. E. and R. C. Summerfelt (1970). Length-weight
relationship, age composition, growth and condition factor of
carp in lake Gorl Blackwell. Proc. Okla. Acad. Sci., 50:61-68.

Nikolisky, G. V. (1963). The ecology of fishes. Acad. Press., London
and New York.

Pauly, D. (1984). Fish population dynamics in tropical waters: A
manual for use with programmable calculators. ICLARM study,
Rev. (8):325

Ricker, W. E. (1975). Computation and interpretation of biological
statistics of fish population Bull. Fish Res, Bd. Can. No. 191, 382p.

Rikhter, V. A. and Efanov V. N. (1976). On one of the approaches to
estimation of natural mortality of fish population ICNAF Res.
Dos., 76L V1/8:12.

Rounsefelt, G. A. and W. H. Everhart (1953). Fishery Science. Its
methods and applications. John Wiley and Son's. Inc. New York.
Tesch, F. W. (1970). Age and growth. In:methods for assessments of
fish production in fresh water (ed. W. E. Ricker) hand book No.3
Blackwell scientific publications, Oxford and Edinburgh 2nd

printing:93-123.

197



2008/55 201-195, 254 13442 i3 isi, 1 il

Cyprinus carpio ¢35\ <, S\ é«..d INdI g god) Y

Mbdy g s (dbs 8 3 Aspius vorax 33\
@3 ol bl we
el

G el s Lz 48 86,y Cyprinus carpio 3 s ) S A1 o 123 4 T8 o2
L) Ol o aldsialy S Il sl Y e S 3 dus A e B M) Al 8 Aspins  vorax
@ 03y Jsll Gy B (b) ALY folas o= <35 2001/ 051 &y 2000/bLs 0 541 S5
o el (aladl 801 i 039 0 83U 1 OV o 31 cAllometric iwld 25 2o ada G sl O
83bw L Ll Ao 1,085 1.02 sladiy ot oS iad D) Jotes gy et J b G a3l G
Sl o) Clts o Sl e 027,95 38.5 iy sty A e 4l Qs M &y jenlt il gasl
O (Leo) 2 1 Jsb w2l s (I e Y012 8.9) imiss i i 5,4 4 iy yoadl Ll 4 ol
(Weo) (o211 035 bl s . gt iSand 0w 45,7 0 Loy 33.9 ol o i 4 s O
S OV c D1 e 028275 217 il ol Sl S o IS W Jeas O S

e 2.96 5 2.8 il 3 e 1 i (7)) 1S

G131k — 3y el — (5 ot ) S (U Lor ) 41 g p ket 5155

196



