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Age and growth profile of Indian major carps Catla catla from
rivers of Northern India”

Prashant K. DEEPAK, Uttam K. SARKAR™, Raje S. NEGI, Samir K PAUL
National Bureau of Fish Genetic Resources, Canal Ring Road, PO-Dilkusha, Lucknow-226003

Abstract In the present communication age and growth of Catla catla ( Hamilton-Buchanan 1822) was studied in order to obtain
the information on its age structure and important growth parameters in the wild populations of rivers of the Ganga basin in the
Northern India. Scales were collected from commercial and experimental catch. Based on the analysis we found C. catla with a
maximum age group 8 from river Bhagirathi where mean total length ('TL) was 521.51 mm and the back calculated length were
ranged from 288.9 to 1132.3 mm and from river Satluj> Punjab with a mean total length of 641.6 mm and back calculated length
data were ranged from 335.4 to 1096.08 mm. The specific rate of linear growth ( C,) and specific rate of weight increase ( C,,) of
the entire population exhibited sharp decreasing trend in 2* age group. The value of other growth parameter ( C, ) showed an
abrupt decreasing trend. Analyses of variances (ANOVA) of the back-calculated length data showed significant variation ( P <
0.05) in length attainment between the different drainages of river Ganga basin for the age groups up to 1* to 4* only, however,
no significant variations was observed for the higher age groups (5" to 8" ). Based on this study strategies can be made for
sustainable exploitation of the Catla catla from wild population with reference to rivers of Ganga basin in the Northern India [ Acta
Zoologica Sinica 54 (1): 136 — 143, 2008].
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Catla catla commonly known as “ Bhakur or Catla”
belongs to the family Cyprinidae and constitutes a highly
important commercial species for freshwater aquaculture
and capture fisheries in India. The species inhabits
freshwater rivers; reservoirs, lakes, jheels and beels

(myriads of natural waterbodies). Its natural distribution
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is extends upto Godavari River in the Andhra Pradesh of
India; down to the river Krishna, and widely distributed
in Bangladesh, Burma, Siam to Pakistan (Day, 1889).
This is the fastest growing riverine carp of India. It attains
at least 6 feet in length (Day, 1878). Recently, due to
reduced abundance over the last 10 years, the species has
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been categorized as vulnerable as per ITUCN eriterion
(CAMP; 1998).

Age and growth studies are most important aspects of
modern fishery biological research, as information on
these are essential for the scientific interpretation of the
fluctuations in the fish populations at different spatial and
temporal scale. These are also highly significant for the
management and conservation of fish population in natural
Age and growth of fish have been
otolith,
opercular bones, vertebrae; fin spines and cleithrum.

water bodies.
extensively studied using marks on scales,

The importance of growth rings on scales and otoliths has
been well documented. In many cases these rings have
been shown to be annual, probably formed due to seasonal
fluctuations in growth. Studies on scales for age and
growth determination of fishes are reported by several
authors ( Kagwade, 1971: Hanumantha Rao, 1974:
Pathani» 1981; Tandon and Johal, 1993; Johal and
Tandon, 1992b; Tandon et al., 1993; Desai and
Srivastava, 1990; Khan, 2000; Madan Mohan, 2006;
Licandio et al., 2006: Sarkar et al., 2006). Age
composition of each catch has often been used in different
fisheries of the world to predict the future available stock
(Tandon and Johal, 1996). The information on age
profile of a species from different population can be useful
to draw inferences on health of the population, mortality
and survival rate ( Nikolsky, 1976: Bagenal, 1978). The
studies conducted so far on age composition of Catla catla
are fragmentary, and current information on the changing
pattern of age and growth profile of most of the freshwater
carps are not available. Hoque and Ali (1984) reported
the back calculated length of up to 7° age group and
observed annual average increment as 27.00 cm (1* age
group) . However, Johal and Tandon (1989, 1992a, b)
reported few studies on age and growth of Indian Major
Carps from lentic and semi lentic waters including lakes
and large tanks at limited geographical scale. In the
present communication age and growth profile of C.
catla was studied for the wild samples collected from
different drainages/watersheds of the rivers of Northern
India Ganges basin at a very wider geographical scale,
which may be helpful in conservation and management of
fish population for their sustainable utilization.

1 Materials and methods

The scale samples of C. catla were collected from
different drainages/watershed of river Ganga basin (Table
1) with reference to Northern India as shown in Fig.1.
Altogether 446 samples were collected from commercial
and experimental catch in the natural habitat. Collections
were made for the period from June 2000 to December
2005. For age and growth, fish were collected and
measured length-weight data. Four to five scales were
removed by using scalpel from each fish from each
location, just below the dorsal fin and above the lateral

line. After collection the scales; washed with 5% KOH
and rinsed in distilled water. Finally the cleaned scales
were kept in an envelop duly coded (Lagler, 1956) with
total length (mm) and weights (g) of the fish and
examined detailed in laboratory for further analysis. After
collection of scales, the duly coded envelopes were kept
in sunlight for about 5 — 6 h in a basket to remove the
moisture; otherwise fungus may develop on the scales.
Scales were cleaned and mount between two glass sides (4
x 4) for permanent storage and studied under stereo zoom
microscope at appropriate magnification and the radius
was measured. The scales of C.catla were cycloid
(Fig.2a> b, c¢). With the help of ocular micrometer,
the complete and bright lines were identified as annuli.
The annuli were characterized by light bands in the forms
of grooves that extended to all sides of the scales while
irregular and complete rings were identified as false.
These annuli were counted; as the age of fish in years was
determined.
1.1 Back calculation

Growth patterns of C. catla were determined using
size at age data from counts of inner layer in scales. Since
scales have been found very convenient and authentic in
use for age and growth, the following formula given by Le
Cren (1951 ) have been used for calculating back
calculation based on the scale readings as

In = L x Sn/S

where L = Total length (mm) of the fish at the time of
scale removal.

Ln = Total length (mm) of the fish at the time of
annulus “ n” formation

Sn = Scale radius (mm) from nucleus to the annulus

“w _ »
n

S = Total radius (mm) the scale.
1.2 Growth parameters

The following growth parameters were calculated as
suggested by Tandon and Johal (1996). Specific rate of
linear growth ( C,):
i) Specific rate of linear growth

In —In -1
Cl = ﬁ x 100
i) Specific rate of weight increase
Wn — Wn -1
C,or C, = Wi — 1 x 100

iii) Growth constant

_ Login —login — 1 1, + 1,
Co="0ma X2

The analyses of Variance ( ANOVA) of the back-

calculated length of nine populations have been used for

showing the significant variance using statistical software
SPSS Base 10.0 wuser’s guide.
considered significant at P <0.05.

2 Results
2.1 Back-calculated length

Differences were
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Fig.1 General map of the region (A) and locations of sampling sites of C. catla across different rivers basins with

multiple locations of Northern India (B)

1: Satluj> 2: Ganga> 3: Yamuna, 4: Gerua, 5: SBS, 6: Bhagirathi> 7: Koshi> 8: Gomti> 9: Saryu.

Catla catla is well known as the fastest growing
Indian major carp and attains up to 5.0 — 6.5 kg in a
season under different agro climatic and stocking density .
Samples collected showed great variations of length

attainment over successive year groups up to 1 to 4* age
group. Maximum samples (n = 93) were collected from
river Bhagirathi, while the maximum age groups were
recorded from rivers Bhagirathi and Satluj. Lower age
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Fig.2 Different growth parameters of Catla catla from rivers of Northern India

groups were recorded from river Gerua flowing through
Katerniaghat wildlife sanctuary (KWS) . The model length
was ranged from 152.00 — 591.85 mm (1* age groups),
277.87 — 766.83 mm (2% age groups), 347.98 -
719.24 mm (3" age groups), 615.26 — 876.59 mm (4"
age groups ), 634.81 — 946.87 mm (5" age groups),
723.59 — 1043.48 mm (6" age group), 884.16 —

1058.44 mm (7" age groups) and 961.83 — 1423.33 mm
(8" age groups) respectively (Table 1). Scales of C.
catla collected from different wild populations has been
shown in Fig.3 (A-B).

The analysis of age composition data of the various
populations reveals that maximum age group as 8* were
observed from river Bhagirathi with back calculated length
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2. Brver Satlyj

B. Brver GangalFanpnr)

D Sarnaspur Bird Sanctuary, TP

Fig.3 Scales of Catla catla collected from river Ganga basin

ranged from 288.94 mm + 83.43 mm to 1132.3 mm +
228.14 mm and from Satluj (Punjab), 8" were observed
with back calculated length data ranged from 361.15 mm
£62.33 mm to 896.3 mm = 125 mm followed by 6" age
group from Saryu and Ganga at Farrakka, 5% age group
from Ganga at Kanpur and 4 age group from Samaspur
bird sanctuary (SBS). The results also indicated that
annual growth increment (h) rate over the years from
different locations were showed decreasing trend with
increasing age group for all population. In the present
study it was observed that trend of length attainment of
fish in the successive years were better for populations of
river Ganga ( Farakka), Satluj, Bhagirathi, Samaspur
Sanctuary, river Gerua (KWS), Gomti and Saryu. The
pooled data of the fish growth was analyzed for 246

specimens represented the presence of 8" age groups.
However; specimens of C.
recorded in the age groups 17 followed by age groups 2 »
37,47, 5%, 6", 7" and 8" respectively as shown in
Fig.1. Interestingly, lower growth increment was recorded

maximum catla were

for the samples of river Kalanga at Assam. In the present
study the back calculated length data of C. catla showed
variations in lenth attainment across the drainages and
rivers studied as presented in Table 1. Analysis of
variances (ANOVA) indicated a significant variation ( P
< 0.05) in length attainment between the locations for
the age group 17 to 4" whereas no significant variations
were observed for the age group 5 to 8" . Out of nine
populations, five populations were significantly varied ( P
<0.05) in 1" age group, four populations at 2" and 3*
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age group and two locations with 4" age group indicating
uniform trend after later life stages of C. catla .
2.2 Specific rate of linear growth (C,)

Specific rate of linear growth shows downward trend
with increase in age group except in few cases as from
river Bhagirathi and Saryu at 8" age group. It has been
also observed that there is annual increase in weight with
increasing age group. Based on the analysis higher C,
value was recorded from the wild population of river
Yamuna (40.59) followed by river Gomti (38.36) and
Ganga, Kanpur (30.39), and minimum C, was recorded
for river Satluj (24.98) followed by fishes of river Ganga,
Farakka (23.65) at 1* age group. However, value of C,
was same (27.3) from populations of both SBS and river
Bhagirathi. Similarly at 2* age group, the value was
maximum from the wild samples of river Yamuna (27.14)
and minimum from river Ganga at Farakka (11.02). The
value showed much differences in 7" age group as
maximum as 10.54 from the samples of river Bhagirathi
and minimum 3.43 from Satluj. The study showed that
the level of C, was in declining trend with increase in age
groups (Fig.3B).

2.2.1 Specific rate of weight increase

The value of specific rate of weight increase ( C, )
observed downward trend with the increase in age except
in the samples of river Ganga at Farakka (Fig.3A). The
value of specific rate of weight ( C, ) increased after the
age group 4" in river Ganga at Farakka. The value of
specific rate of weight was maximum from the population
of river Yamuna (82.45) followed by Ganga at Kanpur
(67.41), Bhagirathi (62.47) and minimum for Ganga at
Farakka (52.05) in 1" age group. Interestingly the value
of C, was same in the samples of Saryu (55.57).
Similarly at 2" age group the value was maximum from
river Yamuna (65.3) and minimum for river Gomti
(27.3). The value showed much differences in 7° age
group as maximum as 29.2 from the samples of river
Bhagirathi and minimum as 10.1 from Satluj.

2.2.2
(@oC,)

The index of population size have been shown in

Index of population weight growth of intensity

Fig.3c¢. The maximum value of index of population weight
growth intensity ( @C, ) in C. catla has been observed
from river Kalanga at Assam (73.8) followed by river
Ganga at Kanpur (49.8), Gomti (43.4), SBS (42.7),
Bhagirathi (36.2), Saryu 33.7 and Satluj (25.1).

2.2.3

constant

Index of species average size ( ®h) and growth

The maximum value of ®h was obtained from the
fishes of river Gomti (162.5) followed by river Ganga at
Kanpur (158.9), river Ganga at Farakka (146.8), river
Bhagirathi ( 141.5), Saryu (137.01 ) and Kalanga
(133.9) as shown in Table 1. Thus it appeared that the
average value of Index of population weight growth of

intensity (&C, ) and Index of Species average size ( Oh)
were more when there was less competition with increase
in respective age groups. The value of growth constant
was analyzed to understand the periods of life in the life
span of the fish. The analysis of growth constant of C.
catla indicated maximum 3
Bhagirathi and Satluj.

life phase from river

3 Discussion

The present study indicated diversity in growth
pattern of C.catla from the different drainages of river
Ganga basin in the Northern India. The results also
showed that the length attainment in the successive years
varied in different rivers. The variations in growth pattern
within different drainages and watersheds of the River
Ganga basin might be due to different ecological factors
and probably a reflection of changes in different life
history traits which was phenotypically different in the
respective wild stocks. In this study the average back
calculated lengths of C. catla indicated maximum growth
during first year of life span. The annual average
increment in the age group 2% is 25.89 cm followed by
15.42 cm (3" age group), 17.24 cm (4% age group),
12.50 cm (5" age group), 5.66 cm (6 age group) and
3.16 em (7" age group) respectively. The phenomenon
of growth compensation of C. catla is exhibited at the 4"
age group. The annual average increment in the age group
2* was 19.44 cm followed by 15.42 em (3% age group),
17.24 em (4% age group), 12.50 cm (5% age group),
5.66 cm (6" age group)> and 3.16 cm (7" age group) .

Natarajan and Jhingran (1963) have computed the
average length and back calculated length for different age
groups and the annual and reported instantaneous rates of
growth of C.catla from the river Yamuna. They
described back calculated data upto 5° age group as
29.50 em (1% age group)s 21.9 em (2* age groups),
20.2 em (3" age groups), 10.7 em (4% age groups)
and 9.4 cm (5% age groups). Menon et al. (1959)
observed higher growth rate from reservoir rather than
tanks at 3" age group. From reservoirs, they observed
model length as 60.00 cm (17 age group) followed by
35.00 ecm (27 age groups) and 16.2 cm (3" age groups)
rather than 32.00 ecm (17 age group), 21.00 cm (2°
age groups) and 17.00 em (3" age groups) from the tank
of Madras indicating great variation of length attainment at
different age class within riverine, reservoir and tank
population .

In this study, it is interesting to note that higher
value of specific rate of linear growth ( C,) and specific
rate of weight increase ( C, ) in the age group 5° from
river Saryu correspond the occurrence of the phenomenon
of growth compensation with respective age groups. Johal
(1992b) also reported the above trend of growth for the
fish population of Govindsagar lake in India. According to
Yablokov ( 1986 )  the of growth

average value
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characteristics can be used to separate populations of the
same species or conspecific population. Balon (1974)
observed the high value of index of species average size in
Cyprinus carpio from pond population and of index of
population weight growth intensity from the river
population .

The value of growth constant was analyzed to
understand the periods of life in the life span of the fish.
In the present study the analysis of growth constant of C.
catla indicated a maximum 3 life phase from rivers
Bhagirathi and Satluj. The analysis indicated different
phases of life and corroborates with Khan (1972) and
Singh (1990) who reported three phases of life from some
riverine populations of Aligarh and Jaisamand Lake.

The present observation shows a well defined growth
pattern of Catla catla in different drainages of river Ganga
basin at a larger scale and information have been
generated on pattern of location/habitat specific growth
characteristics for the first time which is new to basic
science. The different growth characteristics of the wild
population can be used to characterize population of the
Evidently,
strategy could be made for conservation and sustainable
utilization of the wild stocks of Catla catla in river Ganga
basin.

same or conspecific population. fisheries
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