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ABSTRACT 

The present work is on the optimum population density 

of three major carps fry viz. L·abeo rohita,Catla ~atl~ and 

Ci~in~ ~rigal~ in nursery ponds and tanks. A comperative 

study has been carried out on the growth rate of the fish 

fry on an exact time after releasing them in different nur­

sery ponds and tanks at different ratios. 

Chapter I: Growth effect; com.e._§rative study_on £h::l.£ico-

chemical_factor and morEhometric relationshi~ith different 

density~ 

The total lengili/standard length and total length/ 

body depth relationships ha~e been calculated in the linear 

regression equation for the three species of carp fry reared 

in tanks and ponds for initial and finai measurements. It may 

be observed that SL and BD always depend upon TL ofthe species 

and positively correlated and the values were significant 

in all the cases. 

The analysis of variance of TL between carp species 

and tank showed significance difference ( F=141.38,P<Q.001) 

with LSD= 19.857. In SL, (F~B9.325, P<Q.001) with LSD= 

21.389. And in case of BD, (F =22.829, P<:Q.01) with LSD= 

4.70. In ponds, the analysis of variance between carp species 

in TL showed significance difference ( F=37.81, P/4.001) with 

LSD at 0.1¾ ievel of significance as 10.465. In case of SL 





iii 

Observation has been made on inorganic fertilizers 

viz. Urea, Triple super phosphate and Murate of potash on 

the fish fry with different densities on 12 earthen tubs 

( three replicants and one controlled in each density) 

and their behaviour and mortality with physical changes 

of water was observed. The behavioural response of the 

carps fry towards dissolved Urea, TSP, MP .and UTM was 

dependent on concentration and length of exposure. It was 

observed that the survival capacity of fry was larger in case 

of higher density while it was least in lower density. It 

is evident that the survival rate was highest in contro-

lled tubs. The rate decreased in all treated tubs but in 

thin density the mortality rate was higher. 

I 
' 
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GENERAL INTRODUCTION 





in ponds are either preyed upon by predators or die owing 

to lack of food; the later also causing stunted growth of 

the very few that survive. 

Bangladesh is endowed with vast water areas with 

perennial inland waters, which is generally estimated as 

1.58 million hectares. Along with ponds, haores, baores, 

beels, canals, estuaries, rivers and seas, the area of 

inundated paddy fields and other lowlaying places which 

remain under monsoon waters for about six months allowing 

seasonal fish culture which is estimated as 2.83 million 

hectares (Karim, 1978). According to an estimate {Ahmed, 

1957), there are about 2,30,000 natural and artificial 

ponds, covering an area of 1,89,000 acres, but the majority 

of these ponds are in derelict condition and are used mainly 

for domestic and irrigation purposes. These water bodies may 

be utilised as an important source of food by scientific 

culture of suitable species of fish. During the recent years 

fish production has unfortunately failed to keep pace with 

the ever increasingly demand for fish at home and abroad due 

to lack of appropriate technology for scientific culture. 

Bhuiyan• s { 1954) was the first inventory work on 

carps and other fishes in the then East Pakistan. 

2 



Imam & JI.al,~~ ( 1972) work..ed on the artificial feeding 

of carp fry and observed the effect of the food containing 

35% protein, 4996 carbohydrates toge.ther with and mineral 

substances, on the growth of the fry. 

Shafi and Quddus ( 1974) worked on the length-weight 

relationship of the carp Catla catla. 

Basu (1950 and 1951) worked on the effect of differ­

ent combinations of oxygen and carbondioxide on larvae, fry 

and fingerlings of Indian food fishes, Catla catla (kam), 

labeo rohita (Ham.), Cirrhina mrigala (Ham.). 
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Khan (1940), worked on the oxygen requirement of the 

f ingerlings of an Indian carp, Cirrhina mrigala (Ham.) Sri­

vastava and Karamehandw( 1954). made some works to find out 

the oxygen requirements of carp fry (8 to 23 mm. long) during 

the period of transport of limited volume of .water • 

.. . ·_ No.ti.. ( 1932) worked on transportation 

system of carp fry and fingerlings and emphasis on polythy­

lene bags and saline water technique which reduce the morta­

lity rate during transportation.; at the same time possibility 

of utilizing the tube-well water should be considered on 

priority basis. 

Saha et al. ,( 1956 ) worked on the influences of physi­

cal and chemical conditions on larvae, fry and fingerlings of 

major carps. Similar works were done by Albaster and Herbert 

( 1954). 



Kok and Pathak (1966), studied the toxicity of lindane 

to towes, tilapia and carps, which is used in the. control of 

asiatic riceborer. 

Hatching suless depends upon temperature, fluctuating 

water levels and silt deposition Hassler (1970). The number 

of fry hatching can be extremely variable (Monten, 1948; 

Franklin and Smith, 1963) but little .is known of the effects 

of density on survival. High density may lead to increased 

cannibalism (Carbine, 1945; Monten, 1950). Cannibalism may 

act as a regulator of population density both within and 

between year-classes (Kipling and Frost, 1970; Grimm, 1981; 

Mann, 1982). Wright and Giles (1987) worked on the survival, 

growth and diet of pike fry stocked at different densities 

in natural ponds. 

4 

Jhingran ( 1975) pointed out, some of the more considera­

tion for attaining high fish production in stocking ponds are 

species comhination, their ratio and rate of stocking. 

Mollah et .. al. , (1978) worked on major carps, Catla catla 

(Ham.) to find out the fish population. 

Alikunhi et _!! •• ( 1951) worked on the mortality of carp 

fry under supersaturation of dissolved oxygen in water. 

Hasan et. al.,- ( 1982) worked on the effect of stocking 

density on the growth of Nile tilapia in floating ponds. 



Islam et al.,( 1978) worked on the growth of Catla catla 

and Labeo rohita at different stocking rates with reference 
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to some physico-chemical factors of the stocking ponds. Islam 

et al. , ( 1983) found that the growth af carps varied on differ­

ent months depending upon the fluctuation of water temperature. 

Dewan et . al. ,(1977) worked on the size and pattern of 

feeding of fry. . and finger lings of three major carps viz. 

Labeo rohita (Ham.), Catla catla (Ham.),and Cirrhina mrigala 

(Ham.). 

Alam et al. ( 1985) worked on the growth of silver carp 

HYpopthalmicthyes molitrix (Val.) with reference to some 

limnological parameters of rearing ponds. 

Habib et . al. ( 198"3) worked to detennine the monthly 
- - I 

fluctuations and to compare the physico-chemical factors of 

water in two selected ponds 

Paul (1982) prepared an inventory on fisheries research 

in Bangladesh. Where list of different publication of differ­

ent organization shown very meagre list of research on the 

population density of carp fry in our country. 

Bangladesh being a young nation is faced not only with 

the problem of production of sufficient food, but also with 

the question of production of quality food that would improve 

the general health of her rapidly multiplying population. 
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Blessed with innu.mearable bodies of freshwater, the nation 

has the potentiality to overcome the problem with the production 

of fish which is an essential source of quality animal protein. 

Already more than 80 percent of presently available animal 

protein comes from fish alone (Anone, 1966). 

In Bangladesh a large number of ponds, ditches and canals 

are left without rear_in~r fish, because of non availability of fish 

fry and fingerlings in the interior. If these water bodies are 

properly used for culture of fish fry and .f ingerlings by taking 

.fish seed from fish seed multiplication .fann in oxigenated 

polythene bag or by any other method, the fishermen of the inte­

rior region might be benefited and .fish culture could be easy 

. available to the common people. This could help to solve the 

problem of food protein in our country to certain extend. 

On the light of above experiments, an attempt was made by 

the present approach to find out the optimum growth of the popu­

lation of required number of carps in the required size of pond. 

On the nursery pond it will be great helpful in manage the 

nursery pond for optimum production of carp fry and fingerlings 

with respect to size and species composition. 



CHAPTER - I 

GROWTH EFFECT: COMPARATIVE STUDY ON 

PHYSICO-CHEMICAL FACTOR AND MORPHO­

METRIC RELATIONSHIP WITH DIFFERENT 

DENSITY. 

.. 





In addition to the perennial waterbodies, there is 

a fair number of village ponds which are shallow and 

seasonal and are ordinarily used for domestic purpose. 

very little attention is being given to the upkeep of 

these ponds, which may · be used as a distinct element in 

the village economy by culturing the major carps. An 

investigation was, therefore,undetaken with these fast 

growing carps fingerlings, viz.,Labeo rohita CHam.), --- ---
fatl~ Eatla {Ham)and Cirrhina ~rigala {Ham) with the view 

to find out suitable stocking rate for these species in 

happa, tanks and nursery ponds for, what may be called, 

stand there fish production. 

8 



MATERIALS AND METHODS 

The present investigation was carried out from June 

to December 1984 in Rajshahi University Campus and in 

ShalPon, Sopura, Rajshahi. For this purpose two happas in 

a pond, three cemented tanks and five mini nursery ponds 

were selected. 

Preparation of Happas: 

Happa is a floating cage in a pond for temporary 

stocking of fry and fingerlings. In this experiment two 

happas (1.05 m X 1.40 m X 1.so m) were made.Bamboo poles 

were placed in the middle of the pond used for setting 

two nylon happas .• The. happas were tied with nylon r.:ope 

9 

with bamboo poles, side by side at. a depth of 1. 1 O m. Nyl.on net 

(mesh sizelmm) was used for preparing to happa. wooden 

planks were placed on bamboos for acess the happa. 

fre£aration of tanks: 

Three cemented tanks were used, one of which was 

located in the Shalbon, Sopura Rajshahi having size 

(2 .50 m x 1.somx 1.10 m.>•Two other tanks .·were experimen-

tal tanks of the department of zoology, Rajshahi University, 

each of them was(3.25 m X 1.45 m X 1.35 mlin size (Plate-1~~ 



ij,; 
j .. 

TANK lI 

PLATE I 



PARTIAL VlE 'l O.t' NURSER.I'. Fv :;/LlS 

!c'LA'l'E: II 



,,,NU.KSERY POND I NURSERY POND II ,, 

.. ' 

NURSERY POND III 
NURSERY POND IV 

. . 
• i . t i·. 

'. , .. , _, ,. -· -1...! . • 

NURSERY POND V 

PLATE III 
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At first the tanks were poured with tap water and 

left for ten days, then the water was let out. Thereafter 

the bottom of the tanks with a height of 5 cm were filled 

with pond mud collected from a nearby pond. Then again tap 
4i 

water was poured in them. After four days, the mud present 

in water sedimented on the bottom and water became clear 

and ready for the experiment. All tanks were on well expo­

sed sun light and wind. 

EE~~ration of ponds: 

Experiments with ponds were conducted at the nursery 

pond (Plate-2) (Fig-la)of the department of zoology, 

Rajshahi University. The ponds were identical in size 

(7.62m X 6.10m X 1.22m) 0 All ponds were dried up in the 

summer and rainfed during rainy season having no inlet 

or outlet. They were well exposed to sun light and air. 

Stocking density: 

The carp fry of Rohu, Catla amd Mrigal(hereinafter 

called R,C and M respectively) were procured from the 

Fisheries Farm, Rajshahi, . the size of which varied from 

20 mm to 30 mm. The fry were stocked in a happafor check­

ing out the unhealthy, morbid and dead fry. After checking 



the fry were realesed in happas,tanks and ponds as 

following densities: 

Happa I, R C: M = 40 + 30 + 20 = 90 

Happa II, R: C: M = 45 + 40 + 25 = 110 

Tank I, R: C: M = 40 + 40 + 20 = 100 

Tank II, R: C: M = 42 + 40 + 32 = 114 

Tank III, R: C: M = 40 + 35 + 35 = 110 

Pond I, R: C: M = 175 + 102 + 48 = 325 

Pond II, R: C: M = 115 + 130 + 55 = 300 

Pond III, R: C: M = 130 + 110 + 55 = 295 

Pond IV, R: C: M = 137 + 83 + 55 = 275 

Pond V, R: C: M = 115 + 105 + 75 = 295 

Collection of water sam2les 

Water samples were collected from near the surface 

1 1 

of three tanks and five nursery ponds at fortnight interval 

for a period of seven months from June to December 1984 

during the experimental period on every sampling day 

between 6.30 a.m. and were put in blackened bottles of 

500 ml. capacity-Hydrogen ion concentration,dissolved 

oxygen, water temperature and turbidity of water deter­

mined by using water quality checker(WQC-2A - TOA). 



t'I.. 
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Measurement of growth: 

The initial total length of each species was recorded 

before releasing in the tanksand ponds. A representative 

sample of some ten specimens from each tanks and 15 speci­

mens from each pond were kept aside and their totai length, 

standard length, body depth and total weight were measured. 

Mean length and weight of total specimens of each species 

were calculated. 

As in happas after 10 days the health of the fry 

decreased and soars appeared all over their body, the exp8ri­

ment in happas discontinued. In tanks after four months and 

in ponds after six months the entire stock was netted ana 

their total lengths were recorded species wise and tank/ 

pona wise. In laboratory, their total length, standard 

length and body depth {Hereinarter caliea TI,SL and BD 

respectively) were measu~ed and the fishes were preserved 

in 5% formalin (Fig.lb). 

Artificial feea were provided in each of the three tanks 

and five ponds at the rate of 500/o of the total weight of 

fry of the tanks and ponds • Daily feed _was prepared by 

mixing mustard oil cake and rice bran at a proportion of 

1 : 1 and was kept in a pot with water for 3/4 hours and then 

released in the tanks and ponds. After . a month the feed 

was increased to double. 





RESULTS AND OBSERVATIONS 

Monthly variations of the physical characters 

of the tanks and ponds used were recorded and have been 

presented in table 1 and 2 • The comperative data rela­

ting various body measurements of the fry reared in 

tanks and ponds have been presented in table 3 and 4. 

Biometrical relationships between different measurements 

of three carp fry are presented in table . 5 and 6 fo.r 

tanks and ponds respectively. 

It was noticed that during experiments with 

happa, the fry decreased in health after 10 days and 

some sort of soar ·developed in thetr mouth. It was due 

to the fact that fry randomly swim within happa and 

tried to escape from it, so their mouth became bruised 

due to constant bedraggle with the nylon net of the 

happa. It was also noticed that after seven days all 

meshes of the nylon net were closed due to the 

formation of thick algal growth all over the net 

resulting water bloom. So, the fry culture in happa is not 

possible and the experiments were discontined with happa. 



(A) ~Physico-chemical .. fac'tors of the water. 

Monthwise variation of the physical characters of 

the tank water have been presented in the table 1 and 

fig.2, pond water have been presented in table 2 and fig.3 

and 4. 

_i) Hydrogen ion concentration of the water (pH) 

The pH of water during the experimental months were 

recorded both in ponds and in tanks. It was observed that 

the range of pH in tanks varies from 6.4 to 8.5 with ail 

average of 7 .38 t 0.43, 7 .59 ± 0.30 and 7 .28 ! 0.51 in 

tanks I,II and III respectively. 

14 

It was 7 • 38 + 0 • 30, 7. 44 + O • 31, 7. 42 + 0 • 31 , 7. 38 • · 0 • 27 - - - -
and 7.45 t 0.20 in ponds I, II, III, IV and V respectively. 

ii) Dissolved o~ygen ·in - ppm. 

The · dissolved oxy~en in ppm . was measured arid 

it was 2.29 +0.48 in tank I ,3.09 ± o.62 in tank II and 3.16 

t 0.5 in tank III; where as it was 3.22 ! 0.54, 3.13? 0.26, 

3.03 ! 0.57, 3.09 + 0.48 and 3.41 + 0.32 in ponds I, II,III, 

IV and V respectively ( table-2). 

iii') Water temperature : 

Water temperature in different months varies. But the 

temperature within tanks and ponds slightly varies which is 

not significant. The average water temperature in tanks were 







Table-2: Showing monthly variation of physical condition of 

pond water. 

Pond Months pH Dissolved Tempera- I Turbidity 
No. 02 ture OC 

July 8.10 2.35 30.50 217 .O(i}' 

August 7 .80 3.00 30.50 275.00 
I 

September 8.0 Q, 1.55 29.5 0 130 .oo 

October 7.40 2.85 28.50 225.00 

November 6.65 4.60 26.00 132.50 

December 6.35 5.00 18.50 92.50 

Mean 7 .38 3.22 27.25 178.58 

+ S.E. +0.30 + 0.54 +1.88 ... 28.79 - - - -
July 7.05 2.50 30.5 6 160 .oo 

August 7.8 0 2.80 30 .so 275.0 0 

II 
September 8.1 0 3.45 29.00 180 .oo . 

October 8.30 2.45 28.0Y 190.00 

November 7 .10 3.8J 25.50 135.00 

December 6.30 4.oo 17.50 87.50 

Mean 7.44 3.13 26.83 171.25 

! S.E. + 0.31 +0.26 + 2.02 + 25.59 - - -
July 7 .80 2.15 30 .5 0 117 .50 

August 7.95 2.30 29.50 134.50 

III 
September 8.15 1.75 29.50 132.50 

October 7.55 2.80 28.~ 157 .50 

November 6.95 3.65 25.5 0 142 .5 0 

December 6.10 5.55 17 .5 0 85.00 

Mean 7 .42 3.03 26.83 128.25 

( 

:t S .E. t0.31 t 0.57 t 1.99 t10.17 
Continued. 



Table-2 continued 

Pond Months pH Dissolved Tempera- i ~rbidity 
No 

02 ture oc O in ppm• 

July 6.65 1.80 30.00 225.00 

August 7.95 2.25 29.50 185.00 

September 8.15 2.75 29 .• 00 130.00 

IV October 7.75 3.25 28.50 225.00 

November 6.80 3.35 25.50 150 .oo 
December 6.95 5.15 17 .so 67.50 

Mean 7 .38 3.09 26.67 163. 75 

+S.E. + 0.27 +0.48 · + 1.94 +24.87 -
July 7.95 1.80 30.00 147 .50 

August 7.65 2.15 30.00 167 .50 

September a .oo,· 
V 

3.35 29.50 225.00 

October 7 .15 3.30 28.00 137 .50 

November 7.05 2.05 26.50 146 .oo 
December 6 .90 1,.80 18 .• 00 72.50 

Mean 7 .45 ·3.41 ·27 .oo 149.33 

+ S .E. + 0.20 + 0.92 + 1.89 + 20.09 
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0 
29.88 ± o.63, 29.3 ! 1.23 and 28.93 ! 1.04 C, whereas in 

five ponds it was 27.25 ± ~.88, 26.83 ! 2.02, 26.83 ! 1.99, 

26.67 + 1.94 and 27.00 ! 1.89°C respectively. It may be 

noticed that the water temperature gradually falls as the 

winter comes and it was the month of August when the tempera­

ture was maximum. 

iv) Turbidity of water: 

The turbidity of water in ppm has been recorded. It was 

observed that turbidity of water in tank I gradually increased 

due to presence of phytoplankton, whereas in other tanks the 

turbidity more or less decreased. In open ponds also the tur­

bidity gradually decreased with the decreased in temperature. 

In tanks the minimum turbidity was recorded as 87 .50 ppm in 

tank III in October against maximum of 250.00 ppm in tank I 

in August and September. In the ponds the minimum turbidity 

was recorded as 67.50 ppm in pond IV in December against maxi­

mum turbidity of 275.00 in August in ponds I and II. 

B) Total length and standard length: 

It was observed that the total length (TL) and 

standard length (SL) of all the fry species increased in 

tank I, which provided with lesser number of fry for rearing 

(R : C : M : = 40 + 40 + 20= 100). In other two tanks the 

growth rate was not significant • 
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The analysis of variance being significant ( P <Q .001, 

Appendix table I) with least significant difference at 0.1% 

level of probabili:tYhas been calculated as 19.86,i.e., the 
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mean TL of all the carp fry in tank I significantly varied with 

other tanks, there is no significant difference in mean TL in 

tanks II and III. 

The initial TL in tank I was 35.73 ± 0.93 and the final 

measurement was 65. 36 ± 1. 62 ( all in mm.) for~. rohi ta fry. 

It was 34.08 ± 1.17 mm. and 71.75 ± 1.43 mm. as initial and 

final TL for C.catla fry. The measurements were 33.45 + 1.62 mm. --- -
and 64.35 ± 1.88 mm. respectively for C.mrigala (Table-3). ; 

The standard length (SL) was also found better in fry 

reared in tank I. The SL were 25.48 ± 0.77, 24.53 ± 1.04 and 

24.00 ± 1.59 ( all in mm.) for L.rohita, C. catla, and £.mrigala 

fry when they were realesed in tank I and it was 52.80 ± 1.44, 

6o.22 ± 1.38 and 52.94 ±1.77 ( all in mm.) when they were recap­

tured for the above three species respectively (Table-3). The 

analysis of variance again shows significant difference between 

the tanks (F ::89.32, P<:g.001, Appendix table-II) with at least 

significance difference at 0.1~ level of significance as 21.39, 

which indicates that the mean SL of the fry in tank I signifi­

cantly differ with tanks II and III, but the later two do not 

provide any significant difference in SL. 









But the experiments with ponds the results are somewhat 

different. As all ponds were in the same plot (Fig-Li) and the 

natural conditions were same too so there was no difference 

either in TL or Sl, though the ratio of the carp species were 

realeased in different proportions and different densities. 

This indicates that the pond size was significant to rear the 

highest number of fry used. 

The total length and standard length of the three 

· species of carp fry has been presented in Table-4. It was 

observed that the average TL of the fry (final measurement) 

were 57.?f3 ± 1.55 mm for L. rohita fry, 61.73 ± 0.69 mm. for 

C.catla fry and 44.?;f3 ± 2.51 mm. for .9•.!!!!::i-galc!_, whereas the 

SL were 47.79 ± -1.85 mm, 52.21 ± 0.55 mm. and 35.52 ± 2.44 

mm. for the above species respectively. The analysis of vari­

ance between carp species in TL shows significance difference 

(F =37.81, P<Q.001, Appendix table III ) with LSD at 0.1'~ 

level of significance as 10.465, i.e., the mean TL of 1.rohita 

fry significantly differ with mean TL of c.mrigala fry, but 

there is no significant difference between TL of £.catla and 

C.mrigala fry. 

In case of SL the analysis of variance also shows 

significance difference between species of fry used (F=32.47, 

P<Q.001, Appendix table IV) with LSD at 0 .1% level of probab­

il i _ty as 10 .82, which indicates that the mean SL of L.rohita 
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and £.catla fry significantly differ with the mean SL of 

C .mrigala_. 

The SL in most cases increases with the increase in 
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total length. The total length (x) and standard length (y) 

relationship has been calculated in the linear regression 

equation for the three species of carp fry reared in tanks 

(table-5) and in ponds (table-6) for initial and final measure­

ments. It may be observed from the tables that SL always 

depend upon TL. of the species and always positively correla­

ted and the values- were significant in all the cases. 

C) Total length and body depth_: 

The body depth of the fry were recorded at the time of 

releasing and after capture and the measurements are compared 

with the total length. The body depth in tank I (7.15 ± 0.18 mm. 

and 12.75 ± 0.39 mm. for initial and final measurements of 

L.rohita, 7.20 + 0.19 and 16.50 + 0.27 mm. for C.catla and ----- - -·· ---
6.75 ± 0.29 mm. and 14.41 + 0.47 mm. for C.mrigala respectively) - ' - -----
than in tank II and tank III. 

Analysis of variance shows that there is significant 

difference in BD in three different tank used (F =22.83, P <€.01, 

appendix table V) with l.SD value at 1% level of significance 

as 4.70, which indicate that the BD of the fry in tank I 





significantly differ with tanks II and tanks III, whereas 

within laters there is no significant dliference. 
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In case of ponds the BD of the fry more or less similar 

in all the ponds used. But here like TL and SL the BD also 

differ significantly within the species of fry. The average 

BD of the fry were 11.55 ± 0.21 mm, 11.62 ± 0.18 mm. and 

9.55 + 0.18 mm. for L. rohita, C.catla and C.mrigala respecti­

vely. The analysis of variance shows that (F =65.95, P<:Q.001. 

Appendix table-VI) the mean BD of fry of L.rohita and Q.catla 

significantly(I.SD = 1.033 at 0.1% level of probability)differ 

with the BD of Q.mrigala fry. 

The relationship between TL and BD has been calculated 

by establishing the regression equation of Body depth(y) on 

Total length (x) for the tanks (table-5) and ponds (table-6). 

It shows that all the values highly correlated. 

The straight lines obtained from the regression equations 

of SL and BD on TL for the fry reared in tanks and in ponds 

has been presented in Figures 5,6,7,8,9,10,11 and 12 respecti­

vely. 
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DISCUSSION 

The size of the fish population points to an under­

stocking of the pond when i~s area is considered. But the unbal­

anced stocking rate is responsible for the moderate growth in 

length and in weight, even though all the physico-chemical and 

biological characteristics of the ecosystem are found to be 

favourable for the growth of major carps (Mollah et~., 1978). 

According to Medawar (1945) the first law of growth is that 

size is a monotonic increase function with age. This is .sure for 

fishes when growth is measured in terms of length. In many fishes 

where form and specific gravity do not change significantly throu­

ghout life, length and weight bear a specific relationship from 

which the physical wellbeing of a fish can be ascertained for 

a given body of water at a given time. 

The importance of physico-chemical characters in water on 

the foundation of food chain is enormous. Because, the growth 

and nourishment of primary producers are entirely dependent 

on the availability of nutrients. These producers are eaten 

directly or indirectly by fishes. In the present experiment it 

was observed that water temperature varied in various months. 

The transparency of water normally indicate productivity. The 

turbidity of natural waters may be either due to suspended 

inorganic substances, such as silt and clay, or due to plank­

tonic organisms ( Jhingran, 1975).Jhingran (1975), also point 



out that turbidity is an important limiting factor in 

the productivity of a pond.Remarkable variations were 

observed between tanks and ponds. Sahaiand Sinha ~1969) 

recorded the lowest value of transparency in Hay during 

heavy phytoplanktonic growth and highest in August and 

september during heavy rainfall. Mollah and Haque (1978) 

also recorded higher transparency in J~ly. 

In the present investigation the recorded pH value were 

within productive range. Edwards (1958) reported that pH 

values decreased in deeper mud due to increase in free 

carbondioxide. Sreenivasan (1964) and Dewan (1973) also 

agreed with this view. Mollah and Haque (1978) reported the 

pH values has an inverse relation with free carbondioxide 

in water. 

Variation of oxygen concentration were observed between 

ponds and tanks. The dissolved oxygen was a_lways higher at 

surface water as a result of greater photosynthetic activity 

of phytoplankton in the_ surface water and direct contact 

with air. Lower concentration of dissolved oxygen in the 

bottom was probably due to the higher rate of decomposition 
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of organic matter and use of oxygen for respiration of plants 

and animals and for benthos. Oppenheimer etal.,(1978) reported 

the higher dissolved oxygen at surface water. 



Dissolved oxygen in water at the time of stocking was 

low in pond ranging from 1.55 to 2.50 ppm. Alikunhi (1955) 

also found low dissolved oxygen ranging from 0.8 to 1.4 

ppm. only. 

It can be seen from the foregoing account that the 

calculated values for the variables plotted against the 

total length are closely distributed along the regression 

line and do not reveal any marked variation. Similar find­

ings have been made by Ganguly ~t al. ,(1959) ,Chunder (197 ·, ), 

Prakash and Varma (1982) in the fishes studied by them. 

Literature available regarding the growth rate of the 
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various variables in relation to the total length indicate 

that in fishes the growth of various morphological body parts 

varied from species to species. 



CHAPTER-II 

POPULATION DENSITY AND GROWTH EFFE CTS :TOTAL 

LENGTH TOTAL WEIGHT REI...::.. TION SHIP; RELATIVE CONDI­

TION FACTOR; CONDITION FACTOR FOR OBSERVED 

WEIGHT ; CONDITION FACTOR FOR CALCULATED WEIGHT; 

SPECIFIC GROWTH RATE; NET YIELD AND .MORTALITY/ 

SURVIVAL PERCENTAGE. 



INTRODUCTION 

· ,Fishermen carry their fish fry and fingerlings for 

their ponds from different fish seed multiplication center 

much above their requirements, due to lack of knowledge 

of their accurate requirements. This incurs financial 

loss to them by way of transpotation cost, de_o..th of fry 

and fingerlings during carriage and ultimately in getting 

optimum Yield from the ponds. If they have exact knowle­

dge of the stocking density of carp fry in the nursery 

ponds they can easily avoid such losses. 

The present work will give the knowledge of accurate 

number of required fish fry and fingerlings for specific 

area of water body which can render maximum y iEids. 

' \.In order to get such optimum result of growth of 

fishes a scientific study in fish culture that involves 

length-weight relationship, mortality and servival per­

centage and growth rate of carps fry is essential. In 

fishery biology, the study of length-weight relationship 

serves a two fold purpose; first to establish mathemati­

cal relationship between two variables, length and weight; 

and second to measure the variations from the expected 

weight from length of individual fish or group of fishes 

(Le cren, 1951; Thomas, 1969 ; Safi and Quddus, 1974). 
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Among the various biological aspects of fish, the 

total length-standard length and total length-total weight 

relationship of fish are of importance in fishery manage­

ment culture, regulation. -.and al so ascertaining the environ­

mental suitability of a particular fish in particular area 

(Quddus et al.,1987). 

A good number of works have been done on stocking 

density of fish in rearing ponds (Islam et al-,1978i . Mollah 

et al 1978 ;· 'Hasan et al~l982 ) ~nd on population •estima-
- -•p - · - - .. , 

t -:i.on - couddus il al.,1987) that helped the present work on 

stocking density of fish fry and fingerlings in the nursery 

pond. 
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MATERIALS AND METHODS 

The present experiment was conducted over a period 

of seven months~ from June, 1984 to December 1984, in 

three cemented tanks and five mini nursery ponds. the 

tanks were numbered as I,II and III respectively and the 

ponds were numbered as I,II,III,IV and V respectively. 

Nursery ponds were situated on the northern side of the 

third Science Building of Rajshahi University. Prepera­

tion of the tanks,ponds and stocking density are same 

as described in the preceeding experiment. 

Measurement and growth of fry. 

The initial total length and total weight of each 

species was recorded before releasing iri the tanks and 

ponds. After rearing the fry in the tanks for four months 

and in the ponds for six months, entire stock was recove­

red by netting and the final data on length, weight,rela­

tiv~ condition factor, condition factor for observed and 

calculated weights, survival and mortality rates were cal­

culated specieswise and tank /pond wise. 

For calculating the relationship between total length 

(TL) and total weight (TW) the following regression relation­

ship was used: 

n 
w = aL --- (I) 



Where , 11 a" is a constant and 11 n" is an exponan t • The 

exponential form of relationship in formula(!) can 

be expressed in the logarithmic form: 

-------------- (II) 

In other wards, when form and specific gravity of the 

fish do not change at all during its life time"ideal". 

The values of constants "a" and "n" were determined by 

the following equations ( Rounsefell and Everhart, 1953 . ; 

Lagler, 1956): 

Log a 

and n 

= logTW.( logTL)-logTL(logTL.logTW_~-------(III) 
N. (logTL).Q::ogTL) 

= logTW-N. lo~ 
logTL ------------------- (IV) 

For expressing the relative wellbeing of individuals 

an entirely different expression of the cube law rela­

tionship of the length-weight relationship is used,called 

as" condition factor" or" coefficient of condition or 

"ponderal index". 

The condition factor or the coefficient of condition 

can be determined by two ways, either from the observed 

Values, or from the calculated values. 
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The general formula of condition factors (K,for 

observed value and k,for calculated value)is 

TW = KTL
3 -------------------------- (V) 

Which can be written as, 

K = TW/TL 3 
-------------------------- (VI) 

where, TW is the weight in gms, TL is the total length 

in mm. K is the factor of proportion. The formula no 

VI can also be written as, 

K = 
10

5 TW. (VII) 
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To eliminate the effects of length and correlated factors, 

the relative condition factor (K) was calculated. The n 

formula for the relative condition factor stands as, 

= ----------------------- (VIII) 

where, w is the observed total weight and Wis the 

calculated total weight. The relative condition factor 

was calculated for all the species individually(Lecren,1951 ; 

Brown, 1957; Doha and De~~n, 

s.12ecific growth ra te_tSGRl: 

196 7): 

According to Sadler and Lynam (1986), specitic growtn 

rate (SGR) of carp fingerlings in each individual tanks 

and sponds were calculated as, 

SGR = 100 x (loge final wt.- loge initial w_t.) 
--- (IX) 

time (days) 
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Yield of fishes: 

The estimated gross production (egp), calculated 

net production (cnp) and net yiela (~y) both species wise and 

tank/pona wise were , calculated. according to the fo,llo- . 

wing tormulae: 

egp = Wtf X n --------------------- (X) 
st 

cnp = wtf X n --------------------- (XI) 
SV 

ny = cnp - Wtf --------------------- (XII) 

Where egp = 1s the estimated gross production, 

cnv = is the calcuiated net production. 

ny = is the net yield. 

wtf is the weight of the fingerlings stocked, n is 
S'C 

the numoer of fingerlings stocked n is the number of 
SV 

fingerlings surviving ( Islam et al.,1978) 



RESULTS AND OBSERVATIONS 

In present investigation, three cemented tanks 

and five mini nursery ponds were used. Three major carps 
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fry species viz. Labeo £2hita, Catla ~atla, and Cirrhina ~figal~ 

(here in after called R.C and M respectively) were relea-

sed in each tanks and ponds in different stocking rates 

for the experiment and following results are found. 

(A) Total length (TL) and total weight( TWT.) relationship: 

The initial and final length weight relationship 

(TL/TWT) and regression values and the correlation of 

coefficient of individual species on individual tanks 

and ponds are given in Table 7 and 8 and fig. 13,14,15,16, 

17,18,19 and 20 respectively. Initial total length ranged 

· from 15 to 45 mm and weight ranged from 0.25 to 1.95 gms. 

Generally the initial 11 n 11 value lies near about 1 and 

final 11 n 11 value varies from 1 to 2. 

In cemented tanks finally highest value was 

found in case of R.C and Min tanks no. I. 

Rohu, log w = - 4.3376 + 2 .6204 log L 

r = .9804 

Catla, log w = - 3.1059 + 1.9891 log L 

r = .9704 
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Mrigal, log w = - 4.1127 + 2.5324 log L 

r = .9819 

and lowest value was found in tank no.III. 

Rohu, log w = - 1.9478 + 1.4005 log L 

r = .9819 

Catla, log w = - 1.7002 + 1.2145 log L 

r = .9471 

Mrigal, log w= - 2.1406 + 1.4606 log L 

r = .9920. 

Final observation in pond, highest II log a II and "n" 

value was foung in case R.C.and Min pond no. v, 

Rohu, log w = - 2.1386 + 1.5301 log L 

r = .9910 

Catla,log w = - 1.9414 + 1.4268 log L 

r = .9934 

Mrigal,log w = - 2.4187 + 1.6904 L 

r = .9774. 

The analysis of variance between total weight of 

three carp species and rearing ponds and tanks have been 

calculated. It is found from the Appendix table VII and 

VIII that the growth of three species differ signifi­

cantly ( p <§.01) between species in case of fishes 
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Appendix table-VIII: Analysis of variance of Total weight between 
carps species and ponds. 

Carps i,---:---:-;--=P~o~n~d~s;,--___ ~--.---._.----QTotal 
sp O I II ;[ II 

Mean 
+ S .E. " 

l.abeo 22 .28 
rohi ta 

Catla 31 .29 
catla 

33.51 33.58 

35.84 28.65 

Ci rrh ina 14 • 41 
mrigala 
Total 67. 98 

Mean 22. 66 

+ S.E. +3.98 

24.69 

94.04 

31.35 

+2.77 

C.F = 10775.74 
2 

TSS = 573.83 

Source of 
variance 

Between sp. 

i Sum of 
square 

308. 36 

Between ponds 138.32 

Residual 127 .15 

Total 573.83 

23.87 

86.10 

28.7 

+2 .29 

Degree of 
freedom 

2 

4 

8 

14 

LSD = 4.8835. 

IV 

33.47 

17.42 

73.92 

24.64 

+3.84 

V 

31.31 154.15 

26.74 145.55 

21.95 

80.00 

26.67 

+2.21 

102 .34 

402 .04 

134.01 

+13.09 

sss2 
= 308 .36 

PSS 2 
= 138 • 32 

30 .83 
± 1.95 .. 

29.11 
+ 1.93 

20.47 
+ 1. 76 

Mean of 
square 

Variance ratio 

154 .18 

34.58 

15 .89 

2 .18 

(F) • 

NS. 



48 

reared in ponds. The least significant valu_e LSD has 

been calculated at 1¾ probability is 4.88, which indicate 

that the mean growth (total weight) of Rohu and Catla 

significantly differ with :Mrigal • But in case of tanks 

the total weight of the fishes significantly differed 

( P -q • 01) among the tanks instead of species with LSD 

at 1¾ probability in 3.58, that means average growth 

(total weight) in tanks 1 significantly differ with tanks 

II and III. 

(B) Relative condition factor (knl: 

Initial and final relative condition factor (Kn) 
I 

condition factor for obseDved (K) value and calculated 

(K) value of R.C and Min three tanks and five nursery 

ponds have been shown in Tables 9,10 and 11 respectively. 

In tank, initial highest Kn value were found in carp 

species on tank II, i.e., Kn= 1.0245. In final observa­

tion highest Kn value were found in carp species of tank 

III, Kn= 1.0038. 

In initial pond observatioq lowest Kn. value was found 

in carp species of pond!, i.e., Kn= 1.0001. Highest Kn 

value was found in carp species of pond no. IV, i.e., 

Kn =1.0028. In final pond observation highest Kn value 

was found in carp species of pond II, i.e., Kn =l.1034 









and lowest Kn value was found in carp species of pond 

no.v,i.e., Kn= 1.0001. 

(C) S~cific growth rate (SGR) :YiBlQ 0 ~ ~ishgs and 

Mortality/ suryi~.L.E~E.£~!!.!:~~: 

Table 12 presents the specific growth rate of 

individual species of ~ndividual tanks and ponds. From 

table 12Jis found that in tank I, the SGR of R.C and M 

as 0.6729, 1.3178 and 1.0833 respectively were better 

than the other tanks. The total SGR of tank I was 3.074 

with mean 1.0247 + 0.1885 • . ' 

In pond, highest SGR were found in pond V,i.e., 

R = 0.6812, C = 0.8742 and M = 0.5903. Total SGR of pond 
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V were 2.1457, mean o.7152 + 0.0837. Lowest SGR were found 

in Pond I, i.e., R = 0.6956, C = 0.6585 and M= 0.1442 

with mean 0.4995 + 0.1780. 

Table 13 and figure 21 presents the estimated gross 

production (egp), calculated net production (cnp) and 

net yield (ny). After 94 days rearing in tanks, maximum 

net yield (ny) in tank I was 112.so (37.51 + 7.12). In 

ponds after 155 days rearing maximum net yield (ny) =138.96 

(46.32 + 7.36) found in pond v. Lowest net yield (ny) = 

100.65 (33.55 1 3.29) found in pond IV. 
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Table 14 and figure 22 presents the mortality of 

fry and fingerlings at different stocking rates in tanks 

and ponds. Percentage of average mortality was high in 

tank III i~e., 7 . 5~,17.14% and 31.43%in R,C and M respec­

tively. Low mortality percentage occure in tank no II i.e., 

19.05%, 12.5% and 9.38% in R,C and M respectively. 

In pond percentage of average mortality was high in 

case of R.C and M of pond V i.e., 16.52¾, 20.0¾ and 45.33% 

respectively. And low in Pond I i.e., 13.72%, 6.93% and 

14.58¾ for R,C and M respectively. 



DISCUSSION 

Successful rearing of the young carp fry released 

in nursery ponds is the most important fundamental prob­

lem in carp culture in our country. 

Shafi and Quddus (1974) showed that the length 

weight relationship of carp Catla ~atla were highly 

significant and Islam_§_:.!: al.,(1978) reported that.!.:. 

nilotica (L.) showed significant curvilinear relation­

ship between total length and body weight. Hile (1936) 

and Martin (1949) observed that the value of the regre­

ssion coefficient "n'' usually lies between 2 .4 and 4. o. 

only an ideal fish maintain the shape n=3. In the vast 

majority of instances, it has been found that the cube 

law is not obeyed and "b" is less or more than 3. O (Le 

Cren, 1951). It is evident in the present study that the 

carp species do not follow the cube law exactly and that 

the value of "n'' is less than 3.0, which is also observed 

by Shafi and Quddus (1974) !::!..!,1-2,2 ilisa and Quddus et al., 

(1987) on~~~£ rohita. 

The condition factor, also known as the ponderal 

index or the coefficient of condition, expresses the 

condition of fish, such as the degree of wellbeing, 

relative robustness, plumpness or fatness in numerical 
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terms. The f ct • 
a or is also used as an adjunct to age 

and growth studies (Thompson, 1959) to indicate the 

suitability of an environment for a species by comprising 

the values of a given locality with those for a region. 

This factor is not constant in a great majority of organi­

sms (Doha, 1970). In nature it has been found to vary in 

an individual, species or a population. It fluctuate 

periodically with seasons of the year which may be due, 

among others, to spawning and rebreeging of reproductive 

system. The value of the factor also varies to 8ome extent 

with the seasonal changes in appetite and general condition. 

(Doha and Dewa~,1967). Quddus et ~1.t1987) observed in the 

work on ~abe2 rohita that weight increases comparatively 

at a higher rate in case of lower length that in case of 

bigger length. 

In the present study the condition factor has been 

calculated and found a variable result from 1 to 5 in 

tanks ands to 6 in ponds. Determination of the condition 

factor helps in the convertion of length into weight and 

vice versa. generally, the specific gravity or density 

of a fish does not change significantly in its life time. 

Now one can make fairly accurate determinations of the 

length and corelate it with the weight, then value of the 

. . f ctor whether it varies or remains constant, condition a , 
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will show at once whether there has or has not been a 

tendency t~ alternation 1·n the general f · h orm or, in ot er 

words, a difference 1.·n the rates of growth in different 

direction (Thompson, 1959). In the present study the 

condition factor in the tank rearing fry widely varied 

whereas the factor for the fry reared in the ponds is 

more or less the same for three species,studied. 

Interrelationship of population density and indivi­

dual growth of fish has been studied by Vass-van-ovan 

(1957) iislam et al. ,(1978); Hasan et a1,.,(1982) and 

Quddus ~t a1,.,(1987). 

According to Jhingran, (1982),growth of fish depends 

on the feed available in the cultured medium, both natural 

and artificial. The average specific growth rate (SGR) 

attained in three tanks SGR = 2.0912 + 0.493 and the 

average specific growth rate attained in five nursery 

ponds SGR = 1.7788 + 0.1079 is comparable to that repre­

sented by (SGR = 1.3) Sadler and Lynum (1986). 

was 

The percentage of the mortality of the stocked fish 

fai-rly low in all the tanks and ponds used in the 

present study for Rohu and Catla fry which indicates 

that mortality of those species under the experimental 

conditions was not as such influenced by stocking densi­

ties. But in case of Mrigal in the ponds higher percentage 



of mortality was observed. However, a direct relation­

ship between stocking rates and mortality was observed. 

Predation has been recognised by Soong (1951) as the 

main factor contributing to mortality of fry. 
e-l.a.l..., 

Giles~{198~) also reported that the intraspecific 

.wright 

and 
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predation is an important cause of mortality of pike fry, 

as suggested by Kipling and Frost (1970) and Craig and 

Kipling (1983). In the present study since effective 

measures were taken to prevent predation and poaching ~f 

the fry and fingerlings, low rate of mortality was achi­

eved. High percentage of servival of the fry have also 

been observed by .1Laksman et. al.,(1971) in composite culture 

of Indian major carps and exotic fish of India. 

The growth rate of all three species was higher in 

the ponds than that of the tanks. The growth was the 

lowest in the tanks may be due to the shortage of food 

and space per fish. This agrees with the findings of 

Nakamura~ al->1954); Alikunhi (1957);Kawamoto et al., 

(1957). 

Among three species, catla fingerlings showed a 

higher growth potential in all the ponds which is in 

Wl.'th the observation of Jhingran (1968) and agreement 

Khan and Jhingran (1975) and · -Akand (1986). 



Maximum specific growth rate SGR• o.7152 + 0.0837 was 

obtained in pond V, where the stocking rate was 295 

(R - 115, C - 105, M - 75) with net yield (ny) = 136.96. 

In present work the results indicate that out of 

three tanks and five nursery ponds maximum production 

potential in respect of population density are found in 

tank no. I and pond no. v. Thus the population density 

as observed in tank no I and pond no.Vis acceptable. 
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CHAPTER -III 

EFFECT OF AGRO CHEMICAL (INORGANIC FERTILIZERS) 

ON THREE MAJOR CARP FRY AND FINGERLINGS, e.g. 

Labeo rohita, Catla catla AND Cirrhina .!!!£~~~: 

MORTALITY RATE,BEHAVIOUR AND DIFFERENT PHYSICO­

CHEMICAL FACTORS. 
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Chemical fertilization contribute greatly to agri-

cultural production through 1.·ncreases · · in yield, yet their 

accumulation in the ecosystem is building up gradually, 

portending long term effects on the acquatic ecosystem. 

Irrespective of the mode of contamination of the fresh 

water environment, various chemicals have a multitude of 

undesirable and chronic effects on various non terget 

organisms in the system. Both inorganic and organic fer­

tiligers are used in fish ponds for increased fish produc­

tion. For many purposes, inorganic fertilizers are belie­

ved to be superior to organic fertilizers. The nutrient 

elements from inorganic fertilizers.dissolve more readily 

in water and consequently produce their effect at ones 

(Akand, 1986). Moreover inorganic fertilization of ponds 

with N-P-K fertilizers were found to be more economical 

than feeding with mustard oilcake (Parameswaran et al., 

1971) • 

considerable information are available about the 

application of inorganic fertilizers in the fish ponds 

· h 1938,· Krugel and Heinrich, 1939; (Swingle and Smit, 

Hasler and Einsele, 1948; Lessent, 1967; Koyama et~!,, 

1968; Okubo ~1 ~!,,1968). But there is no report available 

on the use of inorganic fertilizers in the fish ponds of 



Bangladesh, with the result that the recommended does 

of pond fertilization is extrapolated form the results 

derived from elsewhere and hit or miss works in Bangla­

desh and its neighbouring countries. 
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So, the present study was undertaken to finct out 

the effects of three inorganic fertilizers viz, Urea, 

Triple-supperphosphate and Murate of potash (hereinafter 

called U, TSP, and MP respectively) on the tolerance 

range, mortality and behaviour of fry and fingerlings 

of three major carps, Labeo rohita,fatla catla,Cirrhina 

mrigala and also the chemical changes of water due to 

fertilization. 
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MATERIALS AND METHODS 

Collection of fry and fingerlings: 

The experiment was conducted for a period of three 

months ( May to .July,1988) in laboratory. The carpfry 

were procured from Co-operative Fisheries Farm, Meher­

chandi, Rajshahi. After collection they were brought 

to the laboratory in an stainless steel pot and released 

in an earthen tub ( 1440 mm x 300 mm ) with 11 litre 

water for acclamatization and stocking. The size of 

the fry were 12 mm to 95 mm in total length and weighed 

as 0.85 gres. to 7.90 gms. Only the normal try were used 

for experiment. 

Preparation of experimental tub: 

Twelve earthen tubs, each having the capacity of 

11 litre water were procured from the local market and 

pla~ed in the laboratory. They were filled in tap water 

and kept 7 days before begining on the investigation. 

Preparation of doses: 

u,TSP and MP were collected from local Bangladesh 

Agriculture Development Corporation Dealer. Standard 

doses were worked out as follows: For each of the 

fertilizer, eight glass beakers (600 ml) were taken 



with 500 ml tap water in each. Then u and TSP was 

dissolved at the rate of 1 gm in one beaker, 2gm in 

another and thus by increasing at the rate of 1 gm upto 

8 gms in the last beaker. But in case of MP,O.lgm to 

0.45 gms of fertilizer with an increase of 0.05 gms 

. be tween them were used to dissolve in eight beakers 

having 500 ml. of tap water in each. (TableJ5) 

After tolerence tests the standard doses . ere made 

in the tubs each having 11 litre tap water as follows . . 
u . 66 gms in 11 litre of tap water. . 

TSP: 22 gms in 11 litre of tap water. 

MP: 9 gms in 11 liter of tap water. 

Another treatment was made with mixture of three fertili­

zers i.e. U,TSP, MP ( hereinafter called UTM) as 

UTM: 12 gms of U + 8 gms of TSP+ 2.25 gms of MP 

in 11 litre of tap water. 

In each treatment 12 tubs were used having different 

densities of fry in them. For the purposes three tubs 

were used by keeping 15 try in each, three tubs having 
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20 fry and three tubs were used by keeping 25 fry in each. 

With each treatment of fertilizers another set of 4 tubs 
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