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ABSTRACT

An attempt to study length-weight relationship (LWRYndition factor and reproductive aspects of
Daysciaena albidavas done in Chilika lagoon over one year. The $igacimens for the biological
study were collected from landing centers of cén&mrad northern sector during pre-monsoon,
monsoon and post-monsoon seasons. The LWR fromlestgth and body weight were computed
both by sex and seasons. The equations found fnemelationships were y=0.010%? for male,
y=0.010%¢°% for female and y=0.016X°® as unsexed specimens. The highest condition fgkjor
value was recorded during monsoon (1.42+0.08) V@b by post-monsoon (1.4+0.09) and the
lowest (0.92+0.11) during pre-monsoon seasons. iflean condition factor was registered as
1.06+0.09 in all the seasons of unsexed specinfameng sex, males registered slightly higher K
value than females. For reproductive study, matmattages, gonad somatic index (GSI) and gastro
somatic index (GaSl) were analyzed seasonally. @erisig maturation stages highest maturation
stages (stages 4 to 7) obtained during pre-monseason (in both sexes) which are considered as
matured conditions for fish. The highest GSI wagistered during pre-monsoon followed by post-
monsoon and the lowest was during monsoon seasongaibmth the sexes. The GaSl value was
lowest during pre-monsoon among males and graduatyeased during monsoon and post-
monsoon. But in case of female, lowest value waindgunonsoon and again increased afterwards
and was highest in pre-monsoon.

Key words: Daysciaena albida length weight relationship, condition factor, g@do-somatic
index, gastro-somatic index, Chilika lagoon.

INTRODUCTION different regions (Goncalvegt al. 1997). Its
The length-weight relationship of fish is animportance is pronounced in estimating the
important fishery resource management tool angverage weight at a given length group (Beyer
also useful for comparing life history and1987) and in assessing the relative well being of a
morphological aspects of populations inhabitingish population (Bolger and Connoly 1989).
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Condition factor compares the wellbeing of a fistMATERIALSAND METHODS
and is based on the hypothesis that heavier fish O%tudy area

given length are in better condition (Bagenal and Chilika lagoon, the largest brackish water
Tesch 1978). Conditions factor has been used as %@oon of India lies in the east coast region. The

index of growth and feeding intensity (Fagadqagoon is situated between latitudes 19°28' and
1979). Condition factor decrease with increase iT9°54' N and longitude 85°05' and 85°38' E. It is

!ength (Bakare 1970, _ Fagade _19_79); and als’(ﬁ’esignated as an important Ramsar site (No. 229)
influence the reproductive cycle in fish (WelcomeOf the country. The water spread area of the lagoon
1979). Condition factors of different species otlaries between 906 Kmto 1165 km during

sciaenid fish have also been reported (Jayasanlgqrmmer and monsoon, respectively. The estuarine
1990, 1994; Sharma and Ansari 2010, omogorlolI%goon is a unique assemblage of marine, brackish

etal.2011). . o and fresh water ecosystems. The lagoon is divided
Among all parameters in reproductive bIOIOgy’into four ecological sectors namely, the southern

t?reedlng seas.on and area, ?ge at matquty, ages@&tor, the central sector, the northern sector and
first reproduction and fecundity are very important, . guter channel area. Basically, the northern

(Jakobseret al. 2009). One of the most Importantsq tor is fresh water dominated zone while central

a_xs_pects fqr the sustama_ble use a_nd manageme_ntsg&or is brackish water zone. Southern sector is
living marine resources is the maintenance of V'tEHigher saline area but the outer channel sector is

rat(?_s that - will _produce the h|ghest. level Ofnarine in nature with saline water but during
resilience. The vital rates are of great mportanc&lonsoon, the water becomes fresh due to

t_o r_eproFiuctwe success,_ Wh'Ch_ depends on bc_)mscharge of flood water to the sea from various
fishing yield and population maintenance. In th'?’ivers entering in the northern sector area.
context, understanding the parameters that

characterize reproductive processes can hefPecimen collection
sustainability and management of the stocks (Mace The fish specimens for the biological study
1993). Sexual maturation has been known to b&ere collected on monthly basis from Balugaon
associated with physiological and behavioralanding center of central sector and Kalupadaghat
changes in fish. landing center of northern sector during pre-
Dayscieaena albid¢‘Boroga” as local name) monsoon (March-June 2008), monsoon (July-
is an economically very important fish species foPctober 2008) and post-monsoon (November
Chilika lagoon. But this species becomes gradualg008-February 2009) seasons over one year. The
insufficient in the captures of the fishermen irspecimens were collected of size above 20 cm in
Chilika lagoon. So, for sustainability and resourcéesh condition from the fishing boats. Collected
management point of view, the study ofspecimens were caught by khonda nets (fixed nets)
reproductive biology and other aspects is vergnd gill nets. After collection, samples were
necessary. Here, we attempt to analyze some of ttiansported to the research laboratory in polythene
biological aspects like length-weight relationshippags for measurement of total length, body weight
condition factor, the reproductive behavior ®f and gonad analysis. Total length (TL) and body
albida in Chilika lagoon which will be helpful for weight (BW) were measured to the nearest 0.1 cm
the future management of the stocks. and 0.01 g, respectively of the fresh samples.
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Length-Weight relationship (LWR) and RESULTSAND DISCUSSION
condition factor (K) The regression equations from length and body
The length-weight relationship (LWR) for the weight were computed both by sex and seasons.
species was estimated from total length and bodyWR showed that the values were isometric in
weight by the equation (Pauly 1983), both the conditions of season and sex. Their
growths were positively allometric. In all cases,
growth co-efficient (b value) observed in between
Where, ‘W’ is body weight (g), ‘L’ is length 2.5 to 3.5 or nearer to 3 (Table 2) which proves an
(cm), ‘@’ is constant (intercept) and ‘b’ is thejdeal conditions for the species (Allen 1938).
length exponent (slope) or growth co-efficient. Thg ength-weight relationship gives information on
“a” and “b” values were obtained from exponentiathe condition and growth patterns of fish (Bagenal
regression of the length and weight of fish. Theind Tesch 1978). Fish are said to exhibit isometric
correlation (f), that is the degree of associationgrowth when length increases in equal proportion
between the length and weight was computed frogith body weight for constant specific gravity. The

W =al’

the regression analysis, where R=r regression co-efficient for isometric growth is ‘3’
Condition factor was calculated using theand values greater or lesser than ‘3" indicate

equation Ricker 1979, allometric growth (Gayando and Pauly 1997).
K=100W/L? However, the ‘b’ value is slightly higher

during pre-monsoon season among both male and

Where, ‘K’ is condition factor, ‘W’ is body female, which probably for higher gonad
weight and ‘L’ is length, and ‘b'is exponent from yeyelopment of the specimens (Table 4). In the
LWR. above periods, body weight registered more as
Gonad-Somatic index (GSI) and Gastro- compared to other seasons among same length
Somatic index (GaSl) specimens. The observation in the present study
After taking length and weight data, theshowed that females were slightly heavier than

sampled fish were dissected and the sexes wehgles of same length which is also agreed by Al-
examined. Stages of maturity of the gonads wefehais (1993). Even though, the variations in 'b'-
observed visually according to the description ofalue primarily depends on the shape and fatness
Pollard (1972) (Table 1), and the gonad weigh®©f the fish but may also depend upon various other
gut weight and the body weight without gut werdactors like number of specimens examined,
recorded using electronic balance. Then, the gon&@ndition of the sampling area, food intake
somatic index (GSI) and gastro somatic indetstomach fullness), maturation stages, health
(GaSl) were calculated from the body weightcondition, etc. but all these factors were not

gonad weight and gut weight; accounted for the present study.
_ Table 3 shows the seasonal condition factor
Gsl=_ Gonadweight(@) g (K) for D. albida in Chilika lagoon. The highest
Body weigh withoutgut(g) condition factor (1.42+0.08) was recorded during
monsoon followed by post-monsoon (1.4+0.09)

Gut weight(g) %1

GaSI= 00 and the lowest (0.92+0.11) during pre-monsoon

seasons. The mean condition factor registered as
In total, 193 fish specimens were examined fot.06+0.09 in all the seasons of unsexed specimens.
their maturity stages, GSI and GaSl. Among sex, males registered slightly higher K

Body weigh (g)
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value than females. Here, lowest K value registerddeding area, density, climate; when determining
during pre-monsoon, which also consider as ththe period of gonad maturation; and when
highest gonad development. This also agreed Wgllowing up the degree of feeding activity of a
Vazzoler (1996), who confirmed that lowest Kspecies to verify whether it is making good use of
values during the more developed gonad stagés feeding source (Weatherley 1972). The K-value
might mean resource transfer to the gonads durirggso reflects information on the physiological stat
the reproductive period. The values of theof the fish in relation to its welfare. From a
condition factors vary according to seasons and anaitritional point of view, there is accumulation of
influenced by environmental conditions. Thefat and gonad development (LeCren 1951) and in
condition factor of fish, gives information whenreproductive point of view, highest K values are
compared among populations living in certairreached in some species.

Table 1. Maturity stages and macr oscopic descriptions of gonads (Pollard 1972).

M aturity stages Definition

Stage 1 (immature) Testis or ovary is thin anddparent. It is difficult to distinguish male aretrfale.

Stage 2 (initial developing) Testis is thin, siriike, and grayish transparent. Ovary is a bit [l and
transparent. It is not possible to observe egds aye.

Stage 3 (developing) Testis is swollen, whitisig amooth. Ovary is swollen and light yellowishisit
possible to observe eggs with eye.

Stage 4 (maturing) Testis is enlarged, whitish, smooth. Ovary is enlarged, yellowish. Eggs become
bigger.
Stage 5 (mature) Testis occupies most of bodytycaviis milky white and smooth. Ovary occupies

most of body cavity. Its color is yellow. Eggs &ig.

Stage 6 (fully matured) Testis occupies body gauit is white, smooth, and fragile. When press the
abdomen, sperm flows out. Ovary occupies body gaWis color is light gold.
When press the abdomen, eggs flows out.

Stage 7 (spent) Testis is thin, slackened, anggiraOvary is thin, slackened, and transparent.

Table 2. Length weight relationship of D. albida during different seasons among male and female.

Length Weight Relationship (LWR)
Period Male Female Both sex

Equation bvalue Rvalue Equation bvalue Rvalue Equation bvalue Rvalue

Pre-monsoon  y=6E-08% 3.084 0964 y=6E-08{° 3076 0956 y=0008%® 3029  0.966
Monsoon y=2E-05¢%® 2885 0988 y=2E-05%® 2928 0989 y=0014x* 2912  0.989
Post-monsoon  y=2E-08%° 2.869 0981 y=2E-05%% 2932 0968 y=0013%%? 2922 0974
All seasons y=001682 2992 0978 y=00168® 2998 0964 y=00168*° 2996  0.973
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Table 3. Condition factor (K) of D. albida during different seasons among male and female.

Condition factor (K)

Seasons Parameters Male Female Both sex
Pre-monsoon MeantSE 0.79+0.09 0.77+0.09 092+0.11
Min-Max 0.54-0.98 0.41-0.93 0.48-1.16
Monsoon MeansSE 1.56+0.08 1.53+0.08 1.42+0.08
Min-Max 1.42-1.68 1.21-1.57 1.27-1.66
Post-monsoon MeantSE 1.64+0.1 1.37+0.09 1.40+0.09
Min-Max 1.44-1.98 1.15-1.56 1.19-1.67
All seasons Mean+SE 1.08+0.09 1.06+0.1 1.06+0.09
Min-Max 0.71-1.33 0.53-1.25 0.53-1.31

Table 4. Gonado-somatic index (GSI) and Gastor-somatic index (GaSl) of D. albida.

GSl and Gasl
Sex Parameters Pre-monsoon M onsoon Post-monsoon

Male Length range (cm) 20-37.5 21.8-40.2 23.2-43.8
Body weight range (g) 60-522 114-704 136-892
GSlI 2.29+0.36 (24) 0.46+0.07 (22) 0.5+0.06 (31)
Gasl 6.25+0.58 (24) 6.2910.35 (22) 6.58+0.32 (31)

Female Length range 20-50.4 21.3-42.3 25.4-45.2
Body weight range 52-1136 106-806 159-968
GSlI 4.13+0.45 (38) 1.16+0.15 (31) 1.34+0.15 (47)
Gasl 9.18+0.51 (38) 7.47+0.53 (31) 7.6610.54 (47)

The Gonado-somatic index (GSI) for male anatomparing the scale of feeding (food consumption)
female during pre-monsoon, monsoon and postluring various seasons for determining the
monsoon seasons were analyzed (Table 4). Tleavironmental and physiological effects on feeding
highest GSI registered during pre-monsootabits. The GaSl value considered lowest during
followed by post-monsoon and lowest duringpre-monsoon among males and gradually increases
monsoon season among both the sexes. So, th&ring monsoon and post-monsoon (Table 4). But
results clearly indicated that the pre-monsoom case of female, lowest value considered during
seasons as the reproductive period for the speci@sonsoon and again increases afterwards and
After pre-monsoon season, the GSI recorded vehjghest in pre-monsoon. So, the highest level of
low which shows the non-reproductive period andsaSl observed before and after spawning
afterwards, GSI again increases. During monsoofiiohammadizadelet al. 2010). Here, the value in
lowest GSI in female suggests that fish cafemale is highest during pre-monsoon seasons and
completely spawned and no more gonadal mass also the highest reproductive periods. So, from
lies in the ovary. the results it is quite strongly recommended that

The calculation of Gastro-somatic Indexthe spawning seasons are late pre-monsoon and
(GaSl) is a useful and an efficient way forearly stages of monsoon periods.
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season. So, we found a clear conclusion from the
above observation that males start maturing
slightly earlier than females i.e., female maturing
in post-monsoon while males in pre-monsoon. In

1 @Pre-Monsoon

@ Monsoon

H_@O' T case of maturation stage 5, higher percentages
3 0 - (90% male and 69% female) were found during

- pre-monsoon. Again, fully matured (stage 6 and 7)

g(} 4 stages in both sexes were registered during pre-
o monsoon season only. Hence, we can conclude
00 - from the above observation thBt albida shows

highest maturation during pre-monsoon only which
is also supported by early observations made by
Jhingran and Natarajan (1969). The conclusion
also supported by the GSI and GasSl results of the

1 EMat%Jrati%nst';ges Fmale};

100 4 @ Pre-Monsoon present study.
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