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Abstract 
A 120-day long experiment was conducted to find out the effects of urea plus triple super 
phosphate (UT), cow manure (CM) and poultry manure (PM) having iso-nil:rogen 
content on pond productivity and fish yield. Three fertilizer treatments, with three 
replicates each, were randomly assigned into nine earthen ponds of 100 m2 each. The 
stocking fish were rohu (Labeo ruhita), catla ( Catla catla) and mrigal ( Cirrhinus 
mrigala) in each treatment pond at the rate of 10000/ha with the ratio of 1:1:1. All ponds 
were fertilized fortnightly at the rate of 125 kg/ha urea plus 100 kg TSP/ha, 7000 kg/ha 
cow manure and 3500 kg/ha poultry manure for the treatment of UT, CM and PM, 
respectively, having an i.so-nitrogen content of 56 kg in each. Though the physico
chemical water quality parameters were more or less similar in all treatment ponds, the 
chlorophyll-a content and abundance of total plankton were significantly higher (P < 
0.05) in the ponds receiving the treatment PM. Final growth as wen as per unit 
production of fish was significantly higher (p<O.OS) with the treatment of PM (2067 
kg/ha/4 months) followed by UT (1639 kg/ha/4 months) and CM (1246 kg/ha/4 months). 
The over aU results showed that the poultry manure proved to be superior to urea plus 
TSP and cow manure, even when nitrogen content is similar, in carp polyculture system 
under prevailing conditions. 
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Introduction 
Fertilization is the cheapest and simplest means of increasing aquatic productivity. The 
natural productivity of a pond can be greatly enhanced by the use of fertilizer, which 
may make up or provide the essentially needed nutrients for the production of aquatic 
biota serving as, either directly or indirectly, the food of fishes. Several workers have 
observed direct correlation between plankton and fish yield (Olah 1986). While 
fertilization is considered for increasing the pond productivity, nitrogen and phosphorus 
are the major key factors playing the most dominant role to this regards (Hepher 1962 
and Saha et al1968). 

In terms of nitrogen, urea is considered more economical than other nitrogenous 
fertilizers, because it is a bicomponent physiologically neutral fertilizer, containing 
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approximately 46% of pure nitrogen, as aquatic plams assimilate both ammonia and 
carbon dioxide being released om by urease hydrolysis (Wolny 1967). Pond fertilization 
practices using animal wastes are also widely used in many coumries to sustain pond 
productivity at low cost (Perker and Olah 1990). Cow and poultry manure are the best 
among the commonly used organic manures in Bangladesh. However, cow manure 
comains less amoum of nitrogen over that of poultry manure. The differences in 
nitrogen comem in cow and poultry manure could be an important factor in case of 
manure standardization for maintaining optimum level of pond productivity. 

Although a number of studies have been conducted on effects of fertilization on 
plankton production and growth of fish (Wahab et. al 1994, Ahmed et. al. 1997, Wahid 
et al 1997), studies on the effect of cow and poultry manure having a similar quantity of 
nitrogen are still very limited or seamy. Thus, the presem study was undertaken to 

determine the effect of three iso-nitrogenous fertilizers viz., urea plus triple super 
phosphate, cow manure and poultry manure on water quality, pond productivity and fish 
production. 

Material and methods 

The experimem was conducted for a period of 4 momhs from July to October'99 at 
the Field Laboratory of the Faculty of Fisheries, Bangladesh Agricultural University, 
Mymensingh. Nine earthen ponds with an area of 100m2 each and average maximum 
depth of 1.5 m were used for this study. Ponds were rain fed and weU exposed to 
sunlight. 

Experimental design 

The experimental ponds were randomly divided into three treatmem groups for 
three levels of iso-nhrogenous fertilizers, viz., urea plus triple super phosphate (UT), cow 
manure (CM) and poultry-manure (PM) with three replications for each. The rate of 
urea and triple super phosphate for the treatment UT was fixed to the standard inorganic 
fertilization rate of 125 kg and 100 kg/ha per application, respectively, in Bangladesh 
aquaculture conditions. As the UT, i.e., 125 kg ur~a plus 100 kg triple super phosphate 
contains 56 kg N, the loading rates of CM and PM were calculated equivalent to 56 kg N 
as 7000 kg and 3500 kg/ha, respectively. The iso-nhrogenous fertilization rates were 
calculated on the basis of nitrogen comem in respective fertilizers and manures. The 
total nitrogen coment in poultry manure, cow manure and urea, used during the course 
of experiment, was analyzed (on oven dry basis) as 1.6%, 0.8% and 45%, respectively 
according to the methods given by APHA (1992). 

Pond preparation~ stocking and fertilization 

Before starting the experiment, ponds were drained om, renovated and made free of 
any unwamed aquatic organisms. Lime (CaO) was applied at the rate of 250 kg/ha and 
left over for 5 days to sundry. After 5 days of liming, the ponds were fiUed up with 
underground water and fertilized with respective fertilizer at selective dosages. 
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Seven days after fertilization, each pond was stocked with rohu (Labeo rohita}, 
catla (Calla calla) and mrigal (Cirrhinus mrigala) at the rate of 10000 fingerlings/ha with 
the ratio of 1:1: l. The stocking size of fish is given in Table 3. During the entire period 
of the experiment, fertilizers were applied twice in a month, while both CM and PM 
were applied into the ponds as slurry on wet basis and UT was diluted with water and 
sprayed over the pond water. 

Monitoring of water quality 

Physicochemical parameters, viz.., temperature, transparency, dissolved oxygen 
(DO), pH, ammonia-nitrogen (NH4-N), nitrite-nitrogen (N02-N), nitrate-nitrogen (N03-

N), phosphate-phosphorus (P04-P) and chlorophyH-a of each pond water were 
monitored at ten days interval between 09.00-10.00 hours. Temperature was measured by 
digital thermometer (precision = ±0.1°C) and DO by a digital DO meter (YSI model 
58). Transparency was measured by a Secchi disc and pH by a digital pH meter (J enway 
model3020). Analyses ofNH4-N, N02-N, N03-N was done by using a HACH kit (model 
DREL 2000). Phosphate-phosphorus concentrations were determined by a 
spectrophotometer (Milton Roy Spectronic, model 1001 plus) according to methods of 
Stirling (1985). Chlorophyll-a was determined spectrophotometricaHy at 664 nm and 750 
nm of absorbance after acetone extraction (Boyd, 1979). 

Plankton enumeration 

Quantitative and qualitative samples of phytoplankton and zooplankton were taken 
fortnightly throughout the experimental period. To enumerate plankton population, 10 
samples (5 liters of water in each sample) of water were collected from different areas and 
depths from each pond and were filtered through a fine mesh (25,u) plankton net. Then 
the filtered samples were taken in a measuring cylinder carefully and made up to a 
standard volume of 100 ml with distilled water. Samples were then preserved in small 
sealed plastic bottles containing 5% buffered formalin. Plankton were enumerated using 
a Sedgewick-Rafter counting cell (S-R cell). A 1ml sample was transferred to the 
counting chamber of the S-R cell (providing 10000 fields) and left to stand for 15 
minutes to allow the plankton to settle. Using a binocular microscope (Swift M-4000), aU 
cells/colony-forming units occurring in randomly selected 10 fields of the S-R ceU were 
counted. Plankton density was estimated using the following formula: 

N = (P X c X 100)/L 
Where, N is the number of plankton cells or units per litre of original water 

Pis the number of plankton counted in 10 fields 
C is the volume of final concentrate of the sample (ml) 
Lis the volume (litres) of the pond water sample. 

Identification of plankton to genus level was carried out using keys from Ward & 
Whipple (1959), Prescott (1962), Bekher & Swale (1976), Palmer (1980) and Bellinger 
(1992). 
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Fish sampling and harvesting 

Fish of each species (n> 10) f:rom each pond we:re caught at each fortnight sampling 
day using a cast net. To dete:rmine growth gain, total length (em) and weight (g) of each 
fish we:re measured using a centimeter scale and an electronic balance (Ohaus model 
CT1 200). At the end of the experiment, the pond water was pumped out and all fish 
we:re harvested, measured and weighed. Weight gain pe:r fish was calculated by 
deducting the average initial weight f:rom the average final weight. Specific growth :rate 
(SGR; %body weight/day) was estimated using the fo:rmula: 

Loge(final weight)- Loge(initial weight) 
X 100 Culture penod (days) 

Data analysis 

Fo:r statistical analyses of data, a one-way ANOV A was carried out using 
STATGRAPHICS Version-7statistical package fo:r the PC. 

Results and discussion 

The mean values of water quality pa:ramete:rs monitored during the period of 
experiment a:re given in Table l. The values of water tempe:ratu:re, transparency, pH, 
DO, total alkalinity, P04-P, N02-N, N03-N, NH4-N and chlorophyll-a :ranges f:rom 28.0 
to 33°C, 18 to 46 em, 6.35 to 8.90, 4.15 to 6.10 mg/1, 74.41 to 96.55 mg/1, 0.23 to 2.45 mg/l, 
0.035 to 0.063 mg/l, 1.94 to 2.64 mg/l, 0.35 to 0.63 mg/l and 102.74 to 299.76 f..Lg/1 
:respectively. Variations in water temperature, transparency, DO, pH, N02-N, N03-N 
and NH4-N among treatment ponds we:re found similar. However, significant differences 
(P < 0.05) in total alkalinity, phosphate-phosphorus and chlorophyll-a values we:re 
observed among the treatments (Table 1). The wate:r quality parameters measured in 
different treatments throughout the experimental period we:re found to be within the 
acceptable :ranges fo:r fish culture (Lakshmanan et al. 1971, Dewan et al. 1985, Dewan et 
a1. 1991, Ahmed 1993, Wahid et a1. 1997). 

Table 1. Mean value(± SD) of water quality parameters in different treatments 

Water quality parameters Treatments 
UT CM 

Water Temperature (°C) 30.56 ± 0.22 30.63 ± 0.27 
Transparency (em) 27.54 ± 1.13 27.93 ± 1.45 
Dissolved oxygen (mg/1) 5.01 ± 0.09ab 4.89 ± 0.08b 
pH 6.70- 8.70 6.65 - 8.45 
Total alkalinity (mgll) 79.38 ± 2.91" 77.61 ± 3.19• 
P04-P (mg/1) 1.69 ± 0.09• 1.22 ± 0.12b 
NOz-N (mgll) 0.061 ± 0.02 0.036 ± 0.00 
NOrN (mgll) 2.50 ± 0.14 2.18 ± 0.16 
NH3-N (mg!l) 0.48 ± 0.01 0.43 ± 0.08 
Chloropyyll-a(flg/1) 116.11 ± 13.37b 122.52 ± 17.16b 
*Values in the same row having no or the same superscript are not significantly different. 
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PM 
30.95 ± 0.24 
25.67 ± 1.40 
5.24 ± o.ola 
6.35-8.90 

92.32 ± 4.23b 
0.73 ± 0.09c 
0.035 ± 0.00 
2.06 ± 0.12 
0.52 ± 0.11 

253.16 ± 46.51" 
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Though the nitrogenous nutrient content in treatment ponds were similar, it is 
interesting to note that the phosphorus content was significantly higher (P < 0.05) in 
the pond water receiving UT (1.69 ± 0.09 mg/1) compared to 1.22 ± 0.12 mg/1 and 0.73 
± 0.09 mg/1 in pond receiving CM and PM, respectively (Table 1). The lowest levels of 
phosphorus in the pond receiving CM and PM might be due to that the primary 
producers utilized the phosphorus in organic form more efficiently than that in 
inorganic form for their luxurious growth. This is being supported by the significantly 
highest (P <0.05) chlorophyll-a content of 253 ± 51 p.,g/1 in the ponds received poultry 
manure (PM) followed by that of 122.52 ± 17.16 p.,g/1 (Table 1) in the ponds received cow 
manure (CM). It has further been observed that the chlorophyU-a content had an 
inverse relationship with the phosphorus concentration. The absence of direct 
relationship between phosphorus and chlorophyll-a concentration was also evident in 
the fertilization studies of Metzger and Boyd (1980). 

Plankton population indicates the productive status of a water body, because these 
are the direct and basic source of food for most of the animals in aquatic habitat. The 
abundance of plankton with their different groups has been shown in Table 2. 

Table 2. Mean abundance of plankton (x 104 ceHs/1) in pond water under different treatments 

Plankton groups Treatments 
UT CM PM 

Bacillariophyceae 13.07:±:2.llb 20.50:±:3.14ab 48.29:±:19.51" 
Chlorophyceae 32.36:±:6.53b 45.39:±:5.97b 100.93:±:29.073 

Cyanophyceae 24.36:±:6.57b 31.71 :±:4.26b 79 .64:±: 19 .93" 
Euglenophyceae 6.07:±:2.21b l3.14:±:3.05"b 23.50:±:6.683 

Total phytoplankton 76.71:±:1l.35b 105.79:±:12.803 244.93:±:54.243 

Crustacea 80.93:±: 14.533 49.71 :±:6.1 P 53.21 :±: 12.383 

Rotifera 37.00:±:4.973 31.14:±:3.21" 29.14:±:6.39• 
Total zooplankton 111.36:±: 13.36a 80.93:±:7.783 82.36:±: 18.24a 
Total plankton 197.57:±:24.62b 19l.93:±:17.92b 34l.29:±:69.73a 

Values with similar or no superscript in the same row are not significantly different (p < 0.05%) 

Phytoplankton population was mainly composed of Bacillariophyceae, 
Chlorophyceae, Cyanophyceae and Euglenophyceae. Chlorophyceae showed the 
quantitative dominance over other groups and Euglenophyceae was the least abundant 
phytoplankton group in all treatments. Zooplankton population consisted of only two 
plankton groups viz., Crustaceans and Rotifers. The mean abundance of total 
phytoplankton of244.93xl04 ceHs/1 was significantly higher (p<0.05) with the treatment 
PM followed by that of 105.79xl04 cells/1 with CM and 76.7lxl04 cells/1 with UT. 
However, though the concentration of total zooplankton in aU treatment ponds was 
similar (p<0.05), the total plankton was significantly abundant with the mean 
concentration of 341.29xl04/l in the ponds fertilized with poultry manure (Table 2). 
Dhawan (1986), Dhawan and Toor (1989) reported a higher total phytoplankton and 
zooplankton concentration in ponds treated with poultry droppings alone and in 
combination with cow dung, mainly due to the content of phosphates and nitrates. As 
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the fertilizers used in the present experiment had a similar content of nitrogen, the 
highest concentration of chlorophyll-a (Tablel) and total plankton (Table 2) with 
poultry manure suggests that the phosphate along with the organic carbon in manure 
has a significant regulatory role over the nitrate in primary production. Besides 40% of 
total nitrogen, the poultry manure releases 50% of its total carbon and 20% of total 
phosphorus through leaching and decomposition (Knud-Hansen et a1 1993). 

The growth performance of fish in terms of initial weight, final weight, weight gain, 
specific growth rate (SGR), survival rates and total production are shown in Table 3. The 
growth of different fish in three treatments was significantly different when increase in 
biomass was taken into consideration. Growth and production data were extrapolated in 
order to express net yields on a per hectare basis over the 120-day culture period. A 
significantly higher (p<O.OS) net fish yield of 2067 kg/ha was obtained with the 
treatment PM followed by 1630 kg/ha with UT and 1246 kg/ha with CM. The survival 
rates of different species in three treatments at harvest time were faidy high and ranged 
from 92% to 98%. There were regular increase in weight of fish in aU treatments; 
however, the weight gain was much higher in the poultry manure received ponds 
followed by urea plus TSP and cow manure received ponds (Fig. 1). 

300 

250 

200 

§ 

~ 1 50 
a; 
~ 

1 0 0 

50 

0 

40 

i 

I 

I 
I mlnorg. Fer. 

1 
meow 

: &Oil Poultry 

R u i C a tla M ng a I 

Species 
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Table 3. Details of growth and production of fish under different test treatments of iso-nitrogenous fertilizers in a 120-day culture period 

Treatments Fish At stocking At harvest Survi- SGR Total Total production 
species val (%) weight (kg/ha/4 months) 

rate 

No. I Initial No. I Final wt. (g) (%) (kg) Sp~cies I Total 
wt. (g) WlSe 

Rohu 33 7.73 31 172.49±31.3 93.94 2.64 5.35 535 
UT Catla 33 7.21 31 188.15±27.7 93.94 2.66 5.83 583 1630b 
(urea+ TSP) Mrigal 34 5.63 31 165.19±31.0 93.94 2.82 5.12 512 

Rohu 33 7.70 33 126.86±24.6 100 2.33 4.19 419 
CM Catla 33 8.59 32 135.75±35.2 96.97 2.30 4.34 434 1246c 
(cow-manure) Mrigal 34 5.59 33 119.15±20.6 97.06 2.55 3.93 393 

Rohu 33 7.52 31· 229.83±44.6 93.94 2.91 7.12 712 
PM Catla 33 7.45 31 267.05±27.3 96.87 2.74 8.28 828 20673 

(poultry manure) Mrigal 34 5.71 29 181.83±39.5 85.29 2.97 5.27 527 
*Values with similar superscript in the same row are not significantly different at 5% level. 
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This shows the superiority of poultry manure over cow manure due to the fact that 
poultry manure create more favourable limits of physico-chemical factors and nutrients 
which in turn increase the plankton production (Sandhu 1982, Dhawan 1986). 
Functionally, manure might also have acted as a direct food source, but Schroeder (1978) 
reponed that fish fed directly on manure showed poor growth and that the major 
contribution of the manure is to increase the population of microorganisms. Laha and 
Mitra (1987) evaluated the effect of poultry manure and cow dung slurry at the rate of 
5,000 kg/ha and 8,000 kg/ha, respectively, on the growth of three Indian major carps, 
viz., rohu, carla and mrigal and observed the significant growth of fish in ponds 
fenilized with chicken manure than the cow dung slurry. While Mitra et al (1987) 
evaluated the effect of poultry manure alone and in combination with pig or cow dung 
on the growth of production of carla, rohu and mrigal in four ponds, they found that the 
poultry manure alone or in combination with pig manure showed potentially in boosting 
up the productivity at comparatively cheaper rate. 

Enhancement of fish yields by applying manure and fenilizers in composite fish 
culture ponds is an established phenomenon in many countries. However, studies on 
how water qualities and fish yield is related to the various iso-nitrogenous fenilizers and 
manures are very limited and there is none in Bangladesh. The present study on effects 
of different iso-nitrgenous fenilization on water quality and growth of fishes in 
composite carp culture is a pan of series of experiments on the development of 
fenilization techniques for the composite carp culture in Bangladesh. Based on the 
results discussed above it could be concluded that even the nitrogen content in inorganic 
fertilizer and organic manure is similar, poultry manure seems to be superior than the 
commonly used urea plus TSP and cow manure for better yield under the prevailing 
carp polyculture system. 
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