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Abstract: The biology of an economically important Indian major carp Cirrbinus mrigala was investigated seasonally for two
calendar year. This study is aimed at assessing the bio indices in relation to changes in the water indices. Pond water
temperatute (20. 5-30. 50°C), pH (6. 8-7. 8), total alkalinity (111. 3-148. 7mgl"), dissolved oxygen (5. 8-7. 6mgl), total
soluble salt (175. 4-268. 2mgl!), ammonical nitrogen (0. 11-0. 18 mgl!) and total hardness (119. 6-145. 5 mgl!) have been
studied during study period (2011-2013). On the basis of qualitative and quantitative analysis of gut content, the
Preponderance Index showed Bacillariophyceae (29. 66 per cent) and detritus (19. 5 per cent) forms the most preferred
food. The highest Gonad somatic index (GnSI) values (female: 12. 60% and male: 0. 39%) were observed in the rain which
was the breeding period of the fishes. The hepatosomatic index (HSI) was more in post spawning season (winter: 1. 27per
cent). Negative correlation was observed between condition factor and gnsi (r=-0. 314™), gsi and gnsi (r=-0. 552**), hsi and
gnsi (r=-0. 543*¥). These parameters have been found very useful to evaluate the wellbeing of fish populations, their
biology for scientific management of fisheries and stock assessment.
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INTRODUCTION

Water is very precious for every living organism
including fish on this earth (Kiran, 2010). In recent years
aquaculture is being projected as possible solution to food
problems faced by masses (Ali ¢f al, 2005). It gives higher
productivity per unit as compared to agriculture and animal
husbandry. Fish growth depends on water quality in order
to boost its production and physicochemical parameters are
known to affect the biotic components of an aquatic
environment in various ways (Ligwumba and Ugwumba,
1993). In the presence of environmental stress such as low
dissolved oxygen, high temperature and high ammonia
(Boyd, 1981), the ability of organisms to maintain its
internal environment is reduced (Ezra and Nwankwo,
2001). In view of this, monitoring of water quality
parameters that include total hardness,
dissolved oxygen, pH, ammonical nitrogen and total
alkalinity are essential.

temperature,

It is well known that the stimuli from fluctuating
climatologically conditions impinge upon and modify innate
breeding cycle. Many workers (Khan, 1972) conducted
experiments in major carps to find out probable factors
which synchronize spawning. The analysis of gonad somatic
index values (GnSI), which provide a measure of gonad size
relative to body weight (Wootton, 1991) can provide a
quantitative assessment of the degree of gonadal
development, the breeding season and the reproductive
cycle (Gutiérrez-Estrada ef al, 2000). The condition factor
(K) is another commonly-used index in the study of fish
biology. It provides information on the physiological state
of these animals, based on the assumption that individuals
of a given body length are in better condition when their
mass is greater (Anene, 2005). The inspection of the
seasonal variation of the condition factor (k) is also being
used as a complementary parameter aiming to describe
natural cycles in reproduction and feeding ecology (Lizama
et al, 2002). However, the condition factor can suffer from
any change related to the growth cycle of fish, a pattern
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already identified for perciforms and characiforms
(Fontoura e/ al, 2010). The understanding of these seasonal
patterns provides an important baseline for the description
of the fish biology and their role in aquatic ecosystems
(Vazzoler, 1996).

However, scanty work has been carried out on
seasonality of water quality and impacted changes as
reflected in the bio indices of Cirrhinus mrigala in this locality.
Hence the objective of the study is to provide a quantitative
record of the seasonal changes of pond water parameters
and their role on fish biology.

MATERIALS AND METHODS

Water Sampling

The pond is located in the Tankapani village,
Khurda district of the State of Odisha which is 18 km from
Bhubaneswar (19°40”N to 20°25”NLatitude and 24°55”E to
36" 05”E Longitude). Water samples were collected during
the study period between 8. 00 and10. 00am at a depth of
30 cm below the water surface. Water parameter meters
were measured as per APHA, 1989.

Fish Sampling

Fish were sampled from the same water sampling
sites. Specimen were weighed (950+50g) and measured for
total length (38. 5£1.5 cm) (Jayaram, 1999).

Biological indices
Condition factor (K): Total fish weight (g)/Length?
(cm) X100 (Beckman, 1948)
Gastrosomatic index (GSI): Weight of the gut and its
content (g)/Total fish weight (g) X100 (Desai, 1970)
Hepatosomatic index (HSI): Weight of the liver
(g)/Total fish weight (g) X 100 (Singh ¢ al., 2008)
Gonadosomatic index (GnSI): Weight of gonad
(g)/body weight (g) X 100 (Hopkins, 1979)
These parameters were expressed in per cent value.

(ATEEATATREERT

4254



Sunil Chandra Pradhan and Ajaya Kumar Patra,

Feeding habits
The food of the fish was examined with reference
to its frequency of occurrence, preponderance index and
volume (Natrajan and Jhingran, 1961). Gut content emptied
into separate Petridis with food items were identified as per
method of Dewan e a/, 1991). The stomach content were
examined and estimation of food organisms was done by
the point method (Hynes, 1950). The Index of
preponderance (I) for each food items was worked out
applying the formula recommended byNatrajan and
Jhingran (1961)
V10

> V10,

I = Index of preponderance, Vi = Volume percentage, O1 =
Occurrence percentage

| = x100,

Statistical calculation

All Statistical analyses and correlation coefficients
were calculated with MSTAT-C (1988) statistical software.
The data were subjected to an analysis of variance
(ANOVA), followed by comparison of means using
Duncan multiple range test (Kramer, 1956) to determine
significance recorded data.

RESULTS AND DISCUSSIONS
Water analysis
The mean variations were recorded for physico-
chemical parameters of sampled pond water (Table 1) in
different season. The average temperature of pond water
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ranged from 20. 5°C (winter) to 30. 5°C (summer) during
the study period. Season wise higher pH value was noted in
the spring (7. 8) whereas lower value was in the rain (6. 8).
The range of Dissolved oxygen (DO) varied from 5. 8
(summer) to 7. 4 mgl! (. wintet). The recorded minimum
and maximum range of total alkalinity during the
experimental period was 111. 3 (rain) and 132. 5 mgl!
(summer). The hardness of the water sample found to
fluctuate from 119. 6 (autumn) to 145. 5mgl! (winter) in
different seasons. Ammonia-Nitrogen (NH3-N) measures
the unionized (NH3) and ionized (NH4*) form of ammonia
present in the water body. Seasonal analysis showed
ammonia-nitrogen varied from 0. 11 to 0. 18 mgl-'between
autumn and spring whereas total dissolved solids showed
gradual variation during the entire study period from 175. 4
(rain) to 268. 2 mgl! (summer). The variations of each
particular parameter over seasons were calculated using the
ANOVA. Analysis of variance (Table2) showed significant
differences in temperature (FValue=13. 64 807, p=<0. 01),
pH (F Value= 1. 371094, p= 0. 05), Dissolved oxygen (F
Value =4. 53912, p=0. 05), total alkalinity (F Value=18.
46581, p=0. 01), Ammonia-Nitrogen, (F Value=0. 987988,
p=0. 05). Total dissolved solids (FValue=9. 443247, p=0.
01), total hardness (F Value =6. 007916, p< 0. 01),
seasonally (Table3) significant variation at p<0. 01 observed
in water temperature, total alkanity, total soluble salt and
total hardness whereas p value at = 0. 05 noted in dissolved
oxygen.

Table 1: seasonal variations of different water parameters (mean*SE)

Parameter Unit Spring Summer Rain Autumn Winter
(Feb-Mar) (Apr-Jun) (Jul. -Sept.) (Oct.) (Nov. -Jan.)

Water temperature 0°C 26. 0£0. 21b 30. 5%0. 8 27.5%0.31>  24.0%£0. 15 20. 5+0. 16¢
pH 7. 8%0. 08 7.6£0. 112 6. 8%0. 212 7.2%0. 09 7. 4%£0. 06
Dissolved oxygen mgl!  6.7%0.12® 5.8%0. 15¢ 6. 1£0. 09be 7.0%0. 10® 7.6%.07
Total Alkalinity mgl! 132, 5%6. 2> 148. 7£7. 5 111.3%6. 5¢  116. 5£7. 1«4 120. 8+7b¢
Ammonical Nitrogen ~ mgl?  0.18£0.005* 0. 14%0. 022 0.13+0.01*  0.11%£0. 012 0.12%0. 015
Total soluble salt mglt 254, 3%8. 1> 268.2%10.2¢ 175, 4%6.7¢ 193. 448, 3 235,79, 3
Total hardness mgl!  132.3%8. 5" 121. 7£8. 0> 128.449.5>  119.6%7. 2" 145. 5£6. 8

SE: Standard error of mean; Means having different superscript (s) in a column by DMRT differed significantly (p=<0. 05)

Table 2: Analysis of variance table of various water parameters

Parameter Unit DF SS MS ANOVA F-Value  P-Value
Water temperature 0°C 4 323.724 74. 091 13. 64807** p=0.01
pH 4 3.964 0. 607 1. 3710948 P=0.05
Dissolved oxygen mgl!t 4 7. 677333 1. 55334 4. 53912% p=0. 05
Total Alkalinity mgl! 4 6830.933  1608. 93367  18.46581+* p=0. 01
Ammonical Nitrogen ~ mgl! 4 206. 3786 29. 40651 0. 987988 NS P=0. 05
Total soluble salt mgl! 4 32071. 6 7010. 9003 9. 443247+ p=0. 01
Total hardness mg ! 4 2579.6 531.2 6. 007916%* p=0.01

*: P=<0. 05, **: P<0. 01
Table 3: Seasonal Comparison of water parameters

Parameter Spting Summer Rain Autumn Winter
Water temperature (WT) P=<0.01 P=<0. 01 P=<0. 01 P=0.01 P=0.01
pH p=0. 05 p=0. 05 p=0. 05 p=0. 05 p=0. 05
Dissolved oxygen (DO) P<0. 05 P<0. 05 P<0. 05 P=0. 05 P=0. 05
Total Alkalinity (TAL) P=<0. 01 P<0.01 P<0.01 P<0.01 P<0.01
Ammonical Nitrogen (AMN) p=0. 05 p=0. 05 p=0. 05 p=0. 05 p=0. 05
Total soluble salt (TSS) P=<0. 01 P<0.01 P<0.01 P<0.01 P<0.01
Total hardness (TH) P<0.01 P<0. 01 P<0. 01 P=0.01 P=0.01

Biological indices

Mean values of the biological indices (Table 4)
found to vary in relation to season and sex. The condition
factor (k) calculated for male and female fishes were varied
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from1. 35 per cent (rain) to 1. 63 per cent (spring) and 1. 30
per cent (rain) to 1. 69 per cent (spring) respectively. The
seasonal variations in the gastro somatic index (Table 4)
values were ranged froml. 56 per cent (rain) to 2. 03 per
cent (summer) and 1. 35 per cent (rain) to 2. 14 per cent
(summer) in male and female respectively. The increase
value was found in the summer and the reduced value was
in the rainy season in both the sexes. The highest values of
HSI were recorded during winter in both the sexes. The
range of variations in the male and female fishes was 0. 74
per cent (rain) to 1. 22 per cent (winter) and 0. 70 per cent
(rain) to 1. 27 per cent (winter) respectively. The gonad
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development as reflected by changes in GnSI values (Table
4) in case of male fish was ranged from 0. 07 per cent
(autumn) to 0. 39 per cent (rain). The GnSI values of female
had been increased from autumn (1. 90 per cent) to summer
(5. 8 per cent) and reaching maximum in rain (12. 60 per
cent).

Correlation matrix (Table 5) showed that
condition factor (K) had a positive correlation with gastro
somatic index (r=0. 554 at p=<0. 01) and hepatosomatic
index (r=0. 367 at p=<0. 01) but negatively correlated with
gonadosomatic index of male (r=-0. 130 at p=0. 05) and
female (r=-0. 314 at p=0. 01). It was found that gastro
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somatic index had positive correlation with hepato somatic
index (r=0. 593 at p=0. 01). A negative correlation was
observed between hepatosomatic index and gonado somatic
index of male (r= -0. 348 at p=0. 01) and female (r=-0. 543
at p=0. 01). Analysis of variance (Table 6) showed
significant differences in conditional factor (F Value=15.
24803, p=0. 01), gastro somatic index (I Value=1. 371094,
p=0. 05), hepatosomatic index (F Value=4. 53912, p<0. 05),
gonado somatic index (F Value=23. 42713, p=<0. 01).
Seasonally (Table 7) significant variation at p=<0. 01
observed in conditional factor, gastro somatic index and
hepatosomatic index whereas p value at = 0. 05 noted in
gonadosomatic index.

Table 4: Seasonal variations in the biological indices of Cirrhinus mrigala

Season sex Conditional
factor (k)
Mean 1.63
Male
. S. E. of Mean 0. 032>
Spring
Mean 1. 69
Female
S. E. of Mean 0. 022>
Mean 1. 60
Male
S. E. of Mean 0. 02a
Summer
Mean 1.58
Female
S. E. of Mean 0. 062
Mean 1. 34
Male
. S. E. of Mean 0. 04
Rainy
Mean 1.30
Female
S. E. of Mean 0. 05¢
Mean 1. 48
Male
S. E. of Mean 0. 03¢
Autumn
Mean 1.41
Female
S. E. of Mean 0. 06¢
Mean 1.50
Male
S. E. of Mean 0. 03be
Winter
Mean 1. 54
Female
S. E. of Mean 0. 04be

Gastro somatic Hepato somatic Gonad somatic
index (GSI) index (HSI) index (GnSI)
1.87 1.11 0.11
0. 04 0. 04> 0. 004>
1.91 1.08 3.30
0. 08 0. 02> 0. 10v
2.03 0.92 0.23
0. 05¢ 0. 05> 0. 0052
2.14 0. 86 5. 80
0. 09¢ 0. 03> 0. 11ab
1.56 0.81 0. 39
0. 05¢ 0. 06¢ 0. 02#
1.35 0.75 12. 60
0. 02¢ 0. 02¢ 0. 302
1.59 0.92 0.07
0. 024 0.07° 0. 005>
1.53 0.95 1.50
0. 024 0. 05> 0. 08>
1.75 1.22 0.08
0.07° 0. 07 0. 004>
1.79 1.27 2.18
0. 04> 0. 042 0.07v

Means having different superscript (s) in a column by DMRT differed significantly (p=0. 05)

Table 5: Correlationcoefficient (r) matrix among biological indices of Cirrhinus mrigala

Bio-indices Condition GastroSomatic Hepato Somatic Index Gonado somatic Gonado somatic
Factor Index Index (male) Index (female)
Condition Factor 1. 000
GastroSomatic Index 0. 554#* 1. 000
Hepato Somatic Index 0. 367** 0. 593%* 1. 000
Gonado somatic Index (male) -0. 130 -0. 552%% -0. 206* 1. 000
Gonado somatic Index (female) -0. 314%* -0. 545%* -0. 543** 0. 930%* 1. 000

*=p =0.05 % =p=0.01

Table 6: Analysis of variance (ANOVA) table of various Bio indices Cirrhinus mrigala

Parameter Unit DF SS MS ANOVA F-Value P-VALUE
Conditional factor (K) Per cent 29 0. 56052 1. 06173 15. 41512+ p=0.01
Gastro-somatic index (GSI) Per cent 29 4. 98468 1, 21958 210. 2995%* P=0.01
Hepato-somatic index (HSI Per cent 29 1. 986587 0. 451098 50. 99374+* p=<0. 01
Gonado somatic index (GnSI) Per cent 29 532. 4973 54. 54304 2. 642713* p=0. 05

*=P=0. 05, **= P=<0. 01

Table 7: Seasonal Comparison of means of bio-indices of Cirrhinus mrigala

Parameters Spring
Conditional Factor (K) P<0.01
Gastrosomatic index (GSI) P<0.01
Hepato somatic index (HSI) P=0.01

Gonado somatic index (GnSI) p=0. 05

Summer Rain Autumn Winter
P=0.01 P<0.01 P=0. 01 P<0.01
P=0.01 P<0.01 P=0. 01 P<0.01
P=<0. 01 P<0.01 P=<0. 01 P<0.01
p=0. 05 p=0. 05 p=0. 05 p=0. 05
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Table 8: Gut content analysis and grading of various food items of Cirrhinus mrigala

% composition of items

Seasons Food Items Volume (V1) Occurance (O1) Vi0: Preponderance Index
Detritus 16. 24 283. 06 20. 68
Bacillariophyceae 23.52 19.17 450. 87 32.94
Chlorophyceae 17.18 10. 25 165. 84 12. 11
Myxophyceae 9.54 6.58 56.19 4. 10
Aquatic insect 5.21 6. 34 33.03 2.41

w Rotifer 8.63 19. 85 171. 30 12. 51
g Crustacea 7.33 6.21 33.09 2.42
& Sand and mud 12.35 14.17 175. 00 12.78
Detritus 16. 81 18.23 300. 44 20.2
Bacillariophyceae 22.07 20. 52 474. 94 31.32
Chlorophyceae 10. 34 13.85 143. 20 9. 44
Myxophyceae 11. 63 6. 48 75. 36 4.96
Aquatic insect 7.18 5.33 38. 20 2.52
3 Rotifer 15.72 19. 64 308. 74 20. 36
E Crustacea 2. 80 4.24 11. 87 0.78
& Sand and mud 13. 45 11.71 157. 49 10. 38
Detritus 15.78 19.32 304. 86 22.24
Bacillariophyceae 16. 52 22.67 374. 50 27. 32
Chlorophyceae 14.25 9.05 128. 96 9.40
Myxophyceae 10. 43 7.11 74.15 5.41
Aquatic insect 8.51 6.02 51.23 3.73
Rotifer 11. 37 16. 43 186. 80 13.62
K= Crustacea 9. 64 3.17 30. 55 2.22
& Sand and mud 13. 50 16. 23 219. 05 15.98
Detritus 14. 53 14.72 213. 88 15. 62
Bacillariophyceae 21. 37 18. 54 396. 19 28.94
Chlorophyceae 10. 79 11. 59 125. 05 9.13
Myxophyceae 9.48 5.54 52.51 3.83
Aquatic insect 6.11 7.12 43.50 3.17
E Rotifer 14.52 18. 74 272.10 19. 87
E] Crustacea 7.61 12. 62 96. 03 7.01
Z Sand and mud 15.23 11.13 169. 50 12. 38
Detritus 17.21 15.38 264. 68 18.77
Bacillariophyceae 19. 47 20.12 391.73 27.78
Chlorophyceae 14.35 13.27 190. 42 13.20
Myxophyceae 8.72 8.15 71. 06 5.04
Aquatic insect 8.03 7.53 60. 46 4.28
. Rotifer 13.28 17. 08 226. 82 16. 08
B Crustacea 7.75 3.82 29. 60 2.09
B Sand and mud 11. 19 14. 65 175.12 12. 42

Gut content analysis

Food values (Table 8) indicated that the important
food item was bacillariophyceae which was ranged from 16.
52 (rain) to 23. 52 (spring) per cent by volume and 18. 54
(autumn) to 22. 67 (rain) per cent by occurrence with index
of preponderance 27. 32 (rain) to 32. 94 (spring) per cent.
The index of preponderance for food items,
bacillariophyceae, detritus, sand and mud, rotifer,
chlorophyceae, myxophyceae, crustacean and aquatic insect
in spring were 32. 94, 20. 68, 12. 78, 12. 12. 11, 4. 10, 2. 42
and 2. 41per cent. In the summer, these food compositions
were 31. 32, 20. 36, 20. 2, 10. 38, 9. 444. 96, 2. 52and 0.

78per cent. The relative importance of these food items in
the rainy season were 27. 32, 22. 24, 15. 98, 13. 62, 9. 4, 5.
41, 3. 73 and 2. 22per cent. Food analysis in the autumn
showed preference level of these food items were 28. 94, 19.
87, 15. 62, 12. 38, 9. 13 7. 01, 3. 83and 3. 17per cent
respectively. In the winter, the percentage compositions of
above food were 27. 78, 18. 77, 16. 08, 13. 20, 12. 42, 5. 04,
4. 28and 2. 09per cent respectively. Statistical differences (p
< 0. 05) in diet composition with respect to season, were
assessed by a chi-square test (Table 9). Significant
differences among seasons were found for detritus (x2 = 4.
36, p = 0. 05), crustacea (x2= 6. 04, p < 0. 05), sand and

mud (2= 4. 48, p=0. 05).
Table 9: scasonal comparision of gut content of Cirrbinus mrigala by Chi-square test
Food Item Spring Summer Rain Autumn Winter Chi square Significance
Detritus 16. 68 20. 2 22.24 14. 62 16. 77 4.36 p=0. 05
Bacillariophyceae 32.94 31.32 27.32 28.94 28.78 0. 26 p=0. 05
Chlorophyceae 18. 11 9. 44 9. 40 9.53 12. 20 1. 40 p=0. 05
Myxophyceae 4.10 4.96 5. 49 3.83 5.42 0.70 p>0.05
Aquatic insect 2.4 2.56 3.73 3.82 4.28 1.09 p=0. 05
Rotifer 14.51 20. 36 13. 62 19. 87 16. 08 1.49 p=0. 05
Crustacea 2.47 0.78 2.22 7.01 2.09 6. 04 p=0. 05
Sand and mud 8.78 10. 38 15.98 12. 38 12. 42 4. 48 p=0. 05

Chi-square value 3. 84 and above, significant at p=<0. 05, 6. 63 and above, significant at p=0. 01

Di1sCUSSION
During study period, no abrupt changes in climatic
conditions were observed except total rainfall. The
variations in the temperature were influenced by air
temperature, humidity, wind and solar energy, shallowness
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of the ponds and influx of the channel water. Ambient
temperature range of 26-32°C in tropical waters (Jhingran,
1968) is congenial for optimal growth of fish. The recorded
average pH values were within the range of 6. 5 -9. 0
documented by Swingle (1961) and Boyd and Lichtkoppler
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(1985) as these values are suitable for fish production for
maximum productivity. Recorded dissolved oxygen is in the
range recommended for aquatic life in the tropical
environment by Laponite and Clark (1992). Dissolved
oxygen is inversely proportional to temperature indicating
that the higher temperature of water decreased the solubility
of oxygen in the pond water and lower dissolved oxygen
noted in the summer. Deshmukh and Ambore (2006) also
noted a strong negative correlation between DO and
temperature. The mean value of recorded alkalinity and the
vatiation range agreed with the range values documented by
Boyd (1981) and Mohanty (2003) for natural waters. Higher
values of hardness were observed during winter months
which may be due to low water level and high rate of
decomposition thus, concentrating the salts. These ranges
compared well with the ranges reported for other tropical
waters as expressed by Chatterjee and Raziuddin (2007).

Gut content indicated increase gastro somatic
index in spring and summer season. According to Lin
(1951) who documented temperature range of 27 and 32°C
will allow tropical fish to eat more and grow faster. This
investigation also reported good condition factor in the
above season with higher GSI value. Water transparency is
inversely proportional to the abundance of most plankton,
hence an increase in plankton will reduce transparency of
water and ample food availability to fish lead to higher
productivity as indicated by Dhawan and Kaur (2002).

The gonadal development was almost follow
similar seasonal pattern in both the sexes and GnSI
increased gradually from spring to rain and decreased in the
autumn. GnSI value indicated, the rainy season is the
spawning period of the specimen. Khan (1959) observed
that sudden rise of water level during monsoon caused
spontaneous spawning in the natural water bodies. A
positive relationship between increasing temperature and
day length with gonadal development during preparatory
and pre spawning phases and fall of temperature due to
rainfall associated with upsurge in gonadotropin level during
spawning phase has been reported for the Indian major carp
(Singh and Sihgh, 1984). Bhatnagar (1972) reported that
GnSI value indicated the maturity status and breeding
period of Indian major carps. This remark further
confirmed by the present finding with the highest GnSI
value in the rainy season. In the summer season, rising
GnSI value, higher temperature and low dissolved oxygen
may act as stimulator for ripening of gonad and spawning in
rainy season. Present study is reported the increase liver size
corresponding to the decrease in the size of the gonad,
suggesting that material might be transported from the
digestive gland to the gonad. The correlation coefficient (r)
showed a significant inverse relationship between them (r=-
0. 543 at p < 0. 01). Such transfer of nutrients from storage
or digestive sites to the gonad has been inferred in a number
of other groups of fishes, prawn, mollusks and other species
(Ansell, 1974; Gabbott and Bayne, 1973; Le Pennec ¢ al,
1991). Litaay and De Silva (2003) reported that the digestive
gland of the H. rubra acts a nutrient store, as maturation
proceeds nutrients are drawn from the digestive gland,
resulting in the lowering of the value of HSI.

www.ijbio.com
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Condition factors (k) were comparable to values
reported for Lactarius lactarins (Neelakantan and Pai, 1985)
and for the Labeo dussumieri (Kurup, 1990). The study also
revealed, though the condition of fish is more related to
gonado-somatic index, there exists some relationship
between relative condition factor and gastrosomatic index
(=0. 554, p = 0. 01), environmental and biological factors.
This work also observed the relationship among food
intake, GSI wvalue, oxygen saturation, temperature and
gonad developmental pattern of fish. Increased gut content
in spring and summer may be due to impact of favorable
temperature and availability of plankton. Randolph and
Clemens (1976) found that feeding patterns of channel
catfish varied with temperature and oxygen availability.
Rainbow trout (Oncorhynchus mykiss) reduced its appetite
when oxygen saturation fell below approximately 60%
(Jobling, 1995). It is nevertheless important to compare fish
captured during the same season, as reproduction and other
seasonal factors such as environmental have the potential to
alter GSI, k, and other biological parameters in different
ways at different (Encina and
Granado-Lorencio, 1997a; Encina and Granado-Lorencio,

1997b).

times of the year

This fish is subsisting mainly on bacillariophyceae
and detritus. It is in the line with observation earlier made
by Mookherjee and Ganguly (1945) and Das and Moitra
(1955). Similar feeding habits also noted by Kumar and Roy
(2009) on their analysis of feeding habits of fishes vividly
explained the omnivore nature of Indian major catp.
Presence of detritus in the dietary component may be due
to the omnivorous natute and availability of food during
different season as a result the fish use this dead organic
matter as food which was according to Wetzel (1983)
detritus contains functional carbon and energy. The relative
occurrence of different food organisms varied from season
to season which may be due to varied production of the
supply of food items in the environment. The intensity of
feeding of these fishes like other tropical fishes have been
affected by the maturation of their gonads. Feeding intensity
is observed to be low during monsoon that can be
associated with the stabilized condition of the environment
when more food becomes available then gsi increases as in
spring. The spent fish consume more food to recover from
the spawning exhaustion. Chaterjee e 4/, (1992) also
reported that fluctuation in feeding intensity in the fishes
took place due to maturation of their gonads.

The seasonal variations in the physicochemical
parameters of the pond water were as a result of the effects
of hydrological regime of the water body and the prevailing
weather conditions of the site of the environment. The
relationship between seasonal variations of different water
parameters and biological indices of Cirrbinus mrigala showed
that no single parameter can be singled out in relation to
fish growth and health. However all these parameters at
their optimal level can allow tropical fish to eat more and
grow faster and the pond water was suitable for fish
production; Statistical analysis confirmed that there were
significant differences among parameters in different
seasons.

4259


http://www.ijbio.com/

Sunil Chandra Pradhan and Ajaya Kumar Patra,

ACKNOWLEDGEMENT
Authors are grateful to Head, Utkal University,

Bhubaneswar, India, providing necessary facilities to carry
out this research work.

70.

11.

12.

13.

14.

REFERENCE
Ali M, Salam A, Iram S, Bokhari TZ , Qureshi KA Studies on
monthly variations in biological and physic-chemical

patameters of brackish water fish pond, Muzaffargarh.
Pakistan Journal of Research (Science), 2005, 16, 27-38.

Anene A, Condition Factor of Four Cichlid Species of a man-
made Lake in Imo State, Southeastern Nigeria. Turkish Journal
of Fisheries and Agquatic Sciences, 2005, 5, 43-47.

Ansell AD, Seasonal changes in the biochemical composition
of the bivalve, Chlamys septemradiata from the Clyde Sea atea.
Marine Biology. 1974, 25, 85-99.

APHA (American Public Health Association). Ametican
Water Works Association and Water PollutionControl
Federation. Standard Methods for the Examination of Water and
Wastewater, 1989, 17th edition, New York

Banerjea SM, Water quality and soil condition of fish ponds
in some states of India in relation to fish production. Indian ].
Fish. 1967, 14, 115-144.

Beckman WC, The length-weight relationships, factors for
conversion between standard and total length and coefficients
of condition for seven Michigan fishes. Trans Amerian Fishery
Society. 1948, 75, 237-256

Bhatnagar GK., Maturity, fecundity, spawning season and
certain related aspect of Labeo fimbriatus of river Narmada
near Hosangabad (M. P). |. Inland Fishery Socience India, 1972,
4,26-37.

Boyd CE, Water Quality in warm water fish ponds. Anburn
University, Alabama. Craft master Printers, Inc. Opelika,
Alabama, 1981.

Boyd CE, Lichtkoppler FR. Water Quality Management in
Pond Fish Culture. Research. Dev. Ser. 22Auburn University
Aubum Alabama, 1985

Chattetjee A, Mishra JK, Parulekar AH. Feeding behavior and
food selection in Tachyplens gigas. Hydrobiologia. 1992, 246, 41-
48.

Chatterjee PR, Raziuddin M. Studies on the water quality of a
water body at Asansol, West Bengal. Nature Environment and
Pollution Technology. 2007, 6, 289-292.

Das SM, Moitra SK. Studies on the food of some common
fishes of Uttar Pradesh, part I: The surface feeders, the mid-
feeders and the bottom feeders. Proceedings National Academy
Science India, 1955, 25, 1-6.

Desai VR. Studies on the fishery and biology of Tor for from
the river Narmada. J. Inland Fishery Society of India, 1970, 2:
101-112.

Deshmukh JU, Ambore NE. Seasonal variations in physical
aspects of pollution in Godavari river at Nanded,
Maharashtra. Indian . Aquaculture Biology, 2006, 21, 93-96.

www.ijbio.com

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

International Journal of Bioassays 4.9 (2015): 4254-4261

Dewan S, Wahab MA, Beveridge MCM, Rahman MH , Sarkar
BK. Food selection, electivity and dietary overlap among
planktivorous Chinese and Indian major carp fry and
fingerlings grown in extensively managed, rainfed ponds in
Bangladesh. Aguaculture Fish Management, 1991, 2,277-294.

Dhawan A, Kaur S. Pig dung as pond manure: Effect on
water quality, pond productivity and growth of carps in
polyculture system. Aguabyre 1CLARM, 2002. 25, 11-14

Encina L., Granado-Lorencio C. Seasonal variations in the
physiological status and energy content of somatic and
reproductive tissues of chub. J. Fish Biokgy, 1997a, 50,
511-522.

Encina I, Granado-Lorencio C. Seasonal changes in
condition, nutrition, gonad maturation and energy content in
barbel, Barbus sclateri, inhabiting a fluctuating river.
Environment Biol. Fishes, 1997b, 50, 75-84.

Ezra AG, Nwankwo DI. Composition of phytoplankton
algae in Gubi reservoir, Bauchi, Nigeria. Journal of Aquatic
Sciences, 2001, 16, 115- 118.

Fontoura NF, Jesus AS Latre G, Porto JR. Can weight/length
relationship predict size at first maturity? A casestudy with
two species of Characidae. Neotropical Ichthyology, 2010, 8,835-
840.

Gabbott  PA, Bayne BL. Biochemical effects of
temperatureand nuttitive stress on My#ilus edulis 1. Journal of the
Marine Biological Association of the United Kingdom. 1973, 53,
269-286.

Gutiérrez-Estrada  JC,  Pulido-Calvo 1, Prenda ]J.
Gonadosomatic  index estimates of an introduced
pumpkinseed (Lepomis gibbosus) population in a Mediterranean
stream, using computational neural networks. Aguatic Sciences,
2000, 62,350-363.

Jobling M, Environmental biology of fishes. Chapman and
Hall, Fish and fisheries series, 1995, 1-4.

Hopkins R, Reproduction in Galaxias fasciatus. NZ] Mar.
Freshwater, 1979, 13 (2), 1- 230.

Hynes HBN, The food of freshwater sticklebacks Gastierostens
aculeatns and Pygostens pungitins with a review of the methods
used in studies of fishes. J. Awnimal Ecology, 1950, 19,35-58

Jayaram KC, The Freshwater Fishes of the Indian Region,
Narendra Publishing House, New Delhi, India, 1999, pp. 1-
551.

Jhingran VG, The length- weight relationship and K factor of
Gurdusia chapra (Hamilton) from the Ganga river system. Proc.
National Acadeny Science India, 1968, B. 38: 3-4.

Khan H. Development of fisheries in Punjab II. Culture and
Propagation. Indian Farming, 1959, 7: 331-335

Khan RA, Studies on the biology of some important major
carps. Ph. D thesis, Aligarh Muslim University, 1972, Aligarh

Kiran BR. Physicochemical characteristics of fish pond

Bhadra project, Karnatak Rasyan journal of Chemistry, 2010, 3:
671-676.

4260


http://www.ijbio.com/

Sunil Chandra Pradhan and Ajaya Kumar Patra,

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Kramer CY, Extension of multiple range test to group means
with unequal numbers of replications. Biometrics, 1956, 12,
307-310.

Kumar D, Roy SP. Food and feeding habits of some
representative fishes of different tropic guilds of Kharagpur
lake with a note on their role in energy harvest. The Ecoscan,
2009, 3,169-176.

Kurup BM. Population Characteristics, Bionomics and
Culture of Labeo dussumieri (Val), Final Report Submitted to
Indian Council of Agricultural Research, 1990, pp. 1- 108.

Laponite BE, Clark MW. Nutrient inputs from the watershed
and coastal eutrophication in the Florida keys”. Estuaries.
1992, 15, 465 — 476.

Le Pennec M, Beninger PG, Dorange G, Paulet YM. Trophic
sources and pathways to the developing gametes of Pecten
maximus. Journal of the Marine Biological Association of the United
Kingdom, 1991, 71: 451-463.

Ligwumba AO, Ugwumba AA. A study of the physico-
chemical hydrology and Plankton of Awba lake in Ibadan,
Nigeria. Fish Acadbiz. Comm., 1993, 20-39.

Lin SY. Pond Culture of Warm Water fishes. Prog Pf. The
UN scientific conference on the conservation and utilization
of resources, 1951 (Aug. Sept., 1940).

Litaay M, De Silva SS. Spawning season, fecundity
andproximate composition of the gonads of wild-caught
blacklipabalone (Haliotis rubra) from Port Fairy waters, south
casternAustralia. Aquatic Living Resonrces, 2003, 16, 353-361.

Lizama M, De Los AP, Ambrosio AM. Condition factor in
nine species of fish of the characidae family in the upper
Parana river floodplain, Brazil. Bragilian. ]. Biology, 2002, 62,
113-124.

Mohanty RK. Feed Intake Pattern and Growth Performance
of Indian major Carps, Common Carp andFreshwater Prawn
in a Rice-fish Integration System. Asian Fisheries Science, 2003,
16,307-316.

Mookherje HK, Ganguly DN. On pharyngeal teeth in
relation to feeding habit of fresh water

42.

43.

44,

45.

46.

47,

48.

49.

50.

51.

International Journal of Bioassays 4.9 (2015): 4254-4261

MSTAT- C. Michigan statistics, Microcomputer statistical
program, Michigan State University, USA, 1988.

Natrajan AV, Jhingran AG. Index of preponderance- a
method of grading the food elements in the stomach analysis
of fishes. Indian J. Fish, 1961, 8, 54-59.

Neelakantan B, Pai MV. Relative conditionFactor in Marine
Fish Lactarins lactarius (Bloch and Schneider). Matsya, 1985, 11,
36-41.

Randolph KN, Clemens HP. Some factors influencing the
feeding behaviour of channel catfish in culture ponds.
Transactions of American Fisheries Society, 1976, 105, 718-724.

Singh IJ, Sihgh TP. A change in gonadotropin, lipid and
cholesterol level duting annual reproductive cycle in the fresh
water teleost, Cirrhinus mrigala. Annalesd ‘Enndocrinologye,
1984, 45, 131-136.

Singh A, Singh IJ, Ram RN , Kushwaha B. Ovarian
development in Labeo dayocheilus duting active reproductive
phase under captive and wild condition. Journal of
Environmental Biology, 2008, 29 (2), 169-174.

Swingle HS. Methods of Analysis for waters organic matter,
and pond bottom soils used in Fisheries Research. Auburn
Univ. Auburn, Alabama, 1961.

Vazzoler AE. Biologia da reprodu¢ido de peixesteledsteos:
teoria e pratica. Maringa, EDUEM. 1996. pp. 1-169.

Wetzel RG. Limnology. Saunders
Philadelphia, New York, 1983, pp, 1-763.

publishing  Co.,

Wootton RJ, Ecology of teleost fishes. London, Chapman
and Hall. 1991, 1- 404.

CITE THIS ARTICLE AS:

Sunil Chandra Pradhan and Ajaya Kumar Patra, Seasonal
Climate Change of Water Quality Indices and Impact On
Feeding Habits and Bioindices Of Cirrhinus Mrigala,
International Jonrnal of Bioassays 4.9 (2015): 4254-4261.

Source of support: Nil
Conflict of interest: None Declared

www.ijbio.com

4261


http://www.ijbio.com/

