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Abstract:ــــــThis study was undertaken to evaluate the 
effect of introducing organic fertilizers ( poultry or cow 
manure) with or without supplementary feeding on 
chemical and biological characters of experimental pond 
water as well as growth performance, productive and 
economic efficiency of fish production in addition to feed 
utilization parameters of Nile tilapia, (Oreochromis 
niloticus). 
This experiment was carried out in private ponds in El-
Hooks in Kafr El-Sheikh. Fifteen earthen ponds 
measuring 1000m2 (25x40m) and 1.25m deep were 
prepared by drying about one month before the 
beginning the experiment, ponds were filled with water.  
The experiment includes five treatments; Compost + feed 
(CF), Fish rigger + feed (FRF), chicken litter + feed 
(CLF), Mineral fertilizer ( Urea +Super phosphate) + feed  
(MFF), and feed only (F) as a control  , were assigned to 
ponds at random in a completely randomized design and 
each treatment  was replicated three times. 
Application of fertilizer treated was done once a week at 
the following rates: compost at 31 kg/ pond /week/, Fish 
rigger at 25kg/ pond/ week, chicken litter at 31 kg/ pond 
/ a week, mineral fertilizers at .5 kg urea + 2 kg triple 
super phosphate/ pond /week. The treatment received feed 
only served as a control and fed the diet at a rate 3% of 
pond biomass daily 5 days/ week , were assigned to ponds 
at random in a completely were analyzed before 
application. Oreochromis  niloticus  fingerlings  were  
obtained  from  a  commercial  fish  hatchery.  The 

experiment started   at June and harvested on 10th of 
November 2012, the experimental period was 160 days.  
Our results concluded that, the addition of different types 
of manure as a fertilizers improve the growth 
performance parameters,  as body weight body weight 
gain, tota production per faddan with improvement of the 
specific growth rate and condition factor, the characters 
of the fish flesh improved through improvement of the 

moisture, fat , protein and ash content of the fish also 
there is improvement of the level of zooplankton and 
phytoplankton as well as there is increasing the level of 
parasitic protozoa especially in summer and spring 
seasons. 
The economic returns will improved as it reached to  
22550, 23220, 20360, 17828 and 13360 LE/Faddan and the 
net profit reached to 12050, 13852, 9480, 7428 and 3060  
LE/Faddan for the groups treated with Compost + feed, 
Chicken litter + Feed, Fish rigger + Feed + Mineral 
fertilizer and group take feed only. 

 
INTRODUCTION 

Poverty, population growth and environmental 
degradation (air, soil and water pollution) are 
increasingly being considered as focal points for 
research and development. The integration of livestock 
with trees, food crops and aquaculture is seen as the 
most appropriate way to use the natural resources in a 
system that is productive, sustainable and economically 
efficient (Preston 2000). 
Fertilization of a fish pond actually increases the 
production of beneficial phytoplankton, microscopic 
free-floating algae that acts as the basis of the food chain. 
By increasing the phytoplankton in a pond, more food 
items are available for smaller fish. This increases 
productivity, thereby increasing the amount of 
harvestable fish with improving of the economic returns. 
The harvest of a fertilized pond can be triple that of an 
unfertilized pond. The scientific management aims to 
produce a low-cost fish, therefore the stress should be on 
the extent of utilization of natural food by inorganic or 
organic fertilizers on one hand, and better utilization of 
natural food through polyculture, on the other hand. 
Much researches are needed to develop polycultur 
systems. the advantages of the use of organic fertilizers 
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are : a) A shorter production cycle is possible than that 
obtained with inorganic fertilizers, especially 
forproduction of zooplankton in rearing ponds; b) Plant 
growth (natural fish food mainly phytoplankton) is 
increased through decomposition of organic materials 
and subsequent release of carbon dioxide; c) Organic 
fertilizers exert a favourable action on pond soil. 
Utilization of organic and inorganic fertilizers in fish 
pond are most effective for vigorous development of (he 
phytoplankton and zooplankton . A total gain of 7.6 tons 
/ha/240 days was achieved from a polyculture system 
which received a liquified cowshed , or 8.0 tons /ha/240 
days in ponds received only duck dropping.  (Maki et al., 
2009). 
Two types of fertilizer formulations are available for use. 
Solid formulations, either granular or powders, must be 
allowed to dissolve in the water. Solid fertilizers must 
not come into contact with the pond bottom since the 
nutrients will bind with the soil and be ineffective in 
fertilizing the water. Liquid and highly water-soluble 
powder fertilizers are also available and can be 
distributed over the water. These liquid and highly 
water-soluble fertilizers have a quicker reaction time 
than the granular fertilizer formulations but may not 
have as lasting effects. Liquid fish pond fertilizers are 
heavier than water and must be mixed at a rate of 10 
gallons of water to 1 gallon of fertilizer before 
broadcasting over the water. Pond managers should 
remember that liquid fertilizers react much faster than 
granular fertilizers. Highly soluble powder fertilizers can 
be applied as liquid fertilizer by combining with water 
and distributing the mixture over the water. 
The wastes produced by farmed aquatic animals usually 
support substantial phytoplankton blooms in production 
ponds without adding inorganic nutrients.  But, organic 
fertilization has been used to improve pond productivity 
for the culture of several species.  A wide variety of 
organic materials have been used to promote the growth 
of zooplankton and phytoplankton as well as other 
invertebrates and pond micro-organisms.  Organic 
fertilizers include manure, cottonseed meal, soybean 
meal, rice bran, alfalfa meal and other processed grains 
or hays.  While the use of animal manure is very 
effective for stimulating the growth of aquatic plants and 
animals, it creates a negative image for the average 
consumer in the United States.  People do not like to 
think about manure in association with the fish sandwich 
they just ate.  As a result, manure is not commonly used 
in the United States to produce aquatic animals for food.  
Manure also contains high concentrations of ammonia 
and therefore, could be toxic to aquatic life if too much 
is added to a pond.  Organic fertilizers are primarily 

used to increase populations of aquatic invertebrates 
such as worms, crustaceans and insect larvae, as well as 
zooplankton.  These organisms provide food for fish and 
other farmed aquatic animals.  Organic fertilization has 
been used extensively to produce several species of 
juvenile game fish, including hybrid striped bass, red 
drum and largemouth bass. However, organic 
fertilization also stimulates the growth of decomposers 
such as bacteria and fungi.   Bacteria and fungi are 
critical to the breakdown of the toxic waste products that 
can accumulate with the use of prepared feeds.  
Consequently, using an organic fertilizer 14 days before 
stocking could also help stabilize water quality when the 
feeding of commercial diets begins. (Wurts, 2013). 
In such a system the processing of the livestock manure 
by anaerobic digestion is a key component as it has 
many positive features such as reduction in emission of 
methane (a major actor in global warming), decrease in 
pathogens (better health of people and animals), 
production of biogas for cooking (reduced pressure on 
forests for fuel wood; more comfortable working 
conditions in the kitchen for women) and improved 
nutrient recycling (reduced need for chemical fertilizer).  
Le Ha Chau (1998) showed that the effluent from 
biodigesters charged with cattle or pig manure was 
superior to the fresh manure when applied to plots 
growing forage cassava and ponds growing duckweed. 
In both cases biomass yield and protein content were 
increased by the effluent compared with the fresh 
manure. Increased productivity in polyculture fish ponds 
when biodigester effluent, rather than manure, was used 
as fertilizer was reported by Han Yuqin and Ding Jieyi 
(1983). Yields of fish were increased by 26% when the 
effluent was applied compared with the original manure.  
The productivity and profits of the ponds was relatively 
low, if compared with the potential when pond inputs 
are optimized. According to Knud-Hansen et al  (1991) 
and Lin et al (1997) the optimum inputs of nitrogen and 
phosphorus for fish culture are 4 kg N/ha/day and 1 kg 
P/ha/day or 400 mg N/m2 and 100 mg/m2 per day, 
respectively. The quantity of N recommended by these 
authors is almost 4 times higher than what was used in 
the present study (about 1 kg N/ha/day). In a report by 
Lin et al (1998), the growth rate of Tilapia was 0.24 and 
0.30 g per day in earthen ponds loaded with 429 mg 
N/m2/day and 114 mg P/m2/day and with a stocking 
density of 10 and 5 fish/ m2, respectively. In contrast, in 
the present study, the N application was only 108 to119 
mg N/m2/day and the growth rate of the Tilapia at a 
stocking density of 2 fish/ m2 was 0.35 g/day with 
manure increasing to 0.5 g/day with the effluent. Thus 
the growth rates of the Tilapia were higher in our study 
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but stocking rates, and hence overall productivity, was 
much less. 
During most of the culture period, the oxygen 
concentration was less than 1mg /litre in the morning in 
ponds loaded with fresh pig manure (Figure 14). 
Differences were less marked in the afternoon, but low 
values for dissolved oxygen were observed in manure 
ponds midway through the culture period (Figure 15).  
According to Swingle (1969), the minimum oxygen 
concentration should be not less than 5 mg/ litre. Values 
from 0.3 to 1mg/litre over an extended period were 
considered to be lethal to fish and from 1mg to 5mg/litre 
the  fish will survive, but growth will be slow. Thus it 
can be concluded that biodigester effluent provides 
better conditions for fish growth than fresh manure.  The 
pH of the pond water in early morning did not differ 
among the treatments. In the afternoon, pH was lower 
(P=0.001) in the manure ponds than in those fertilized 
with effluent or U-DAP (Table 9). According to Swingle 
(1969) the appropriate pH range for good fish growth is 
from 6.5 to 9. The values recorded in the present study 
were within this range for all treatments. The water 
temperature showed that, There were no differences 
among the treatments. While, the water transparency 
differed among treatments with the lowest value for the 
effluent, followed by the chemical fertilizer and fresh 
manure, respectively. The manure fertilizers msut be 
treated to avoid its transmission to bacterial foish 
diseases as Enterococcus spp. (Petersen and Dalsgaard, 
2003; Dang et al., 2011), E coli, (Ferens  and Hovde, 
2011 and  Dang and Dalsgaard, 2012). Also, the manure 
fertilizers considered as the main sources of  fish 
parasites as liver and intestinal trematode metacercariae; 
cestode and Diphyllobothrium (WHO, 1995;  2002; 
Chai et al., 2005; Keiser et al., 2005 and Maki et al., 
2009). 
So, the present study was undertaken to evaluate the 
effect of introducing organic fertilizers ( poultry or cow 
manure) with or without supplementary feeding on 
chemical and biological characters of experimental pond 
water as well as growth performance, productive and 
economic efficiency of fish production in addition to 
feed utilization parameters of Nile tilapia, (Oreochromis 
niloticus). 

MATERIALS AND METHODS 
 
This experiment was carried out in private ponds in 
El-Hooks in Kafr El-Sheikh  

Fifteen earthen ponds measuring 1000m2 (25x40m) 
and 1.25m deep were prepared by drying about one 
month before the beginning the experiment.  
Ponds were filled with water.  
The experiment includes five treatments; Compost + 
feed (CF), Fish rigger + feed (FRF), chicken litter + 
feed (CLF), Mineral fertilizer ( Urea +Super phosphate) 
+ feed  (MFF), and feed only (F) as a control  , were 
assigned to ponds at random in a completely 
randomized design and each treatment  was replicated 
three times. 
Application of fertilizer treated was done once a week 
at the following rates: compost at 31 kg/ pond /week/, 
Fish rigger at 25kg/ pond/ week, chicken litter at 31 
kg/ pond / a week, mineral fertilizers at .5 kg urea + 2 
kg triple super phosphate/ pond /week. The treatment 
received feed only served as a control and fed the diet 
at a rate 3% of pond biomass daily 5 days/ week , were 
assigned to ponds at random in a completely were 
analyzed before application according to (AOAC 1990, 
Table1). 
Oreochromis  niloticus  fingerlings  were  obtained  
from  a  commercial  fish  hatchery.   
The experiment started   at June and harvested on 10th 
of November 2012, the experimental period was 160 
days.  
Experimental fish were stocked at the rate of 3 fish/ 

m2. Fish were allowed to acclimate to pond conditions 
and mortality once occurred was monitored. During 
the acclimation period, dead fish were replaced with 
fish of similar size. The initial weight of fish in all 
treatments was 10±1g. A sample of 100 fish was
 individually weighed and measured from 
each pond. Fish sampling was done monthly using a 
seine net.  
Sampled fish were individually weighed (g), while total 
length was measured (cm). At the end of the 
experiment, ponds were drained and all fish wer e 
counted. Fish growth performance and yield were 
calculated using the following formulae: 
(a) Weight gain=final mean weight (g)–initial mean 
weight (g) 
 (b) Specific growth rate = ln final weight (g) – ln initial 
weight (g)/ time x 100. (d) Condition factor = weight (g)/ 
length3 x 100. 

Table 1. Proximate composition (%) of the organic manure applied in experimental ponds (dry matter basis) 

Proximate 
component Compost Chicken litter Fish riggers 
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Dry matter* 91 90 94 

Nitrogen 2 1.5 2 

Phosphorus 2 1.6 2 

potassium 1 0.6 1 

*Wet weight. 
 

Plankton  was monitored in all ponds. Zooplankton  
was enumerated  every two week  by passing 20 L 
of pond water through a nylon plankton collecting 
net (40 µm) according to (APHA, 2000). The 
phytoplankton samples were also collected every two 
week (APHA 2000). 
 
A random sample of 50 fish was taken before the 
start of the experiment. Fish were weighed and dried, 
then grounded before being assayed for moisture, 
crude protein, crude fat, and ash using standard 
methods (AOAC 1990). At the end of the experiment, 
5 fish from each treatment were also assayed for 
proximate body composition. 
At the end of the experiment, a sample of ten fish was 
taken from each pond. The fish were dissected, and 
stomachs were removed and stored in 10% formalin 
solution.  
The stomachs were weighed, dissected and the 
constituent food items separated, enumerated under 
light microscope and weighed (Meschiatti & Arcifa 
2002). Plant fragments were differentiated from 
detritus on the basis of color, shape and cell structure. 
Differentiation of plankton and detritus was based on 
subjective indicators such as physical integrity.  
The stomach contents were grouped as detritus, 
higher plant, phytoplankton, zooplankton (Brummett 
2000), includes insects and ‘others’ categories that 
could not be well identified. The numerical 
percentages of the total particles in the stomach 
content were calculated based on weight (Bubinas & 
Lozys 2000). 
Water  samples (both  for  water  quality and  pond  
productivity)  were  taken  at two  week intervals in 
the morning and the samples were measured for pH, 
dissolved oxygen (mg/l), SD, alkalinity (mg/l), water-
soluble phosphates (mg/l), nitrate nitrogen (mg/l), 
chlorophyll a and phytoplankton and zooplankton 
following the methods given in (APHA 2000).  
Rate of survival (%) of fish in each treatment was 
determined by comparing the live fish at the end of 
experiment with that of total fish number stocked. 
Sampling was done at monthly intervals and growth 
of fish was determined in terms of total body length 

(cm) and body weight (g). 
The data was first checked for assumptions for 
analysis of variance. The data was then subjected to 
analysis of variance (ANOVA). One-way ANOVA 
analysis of variants then performed at each time for 
weight; and other data collected to determine 
significance. If significant (P<0.05) differences were 
found in the ANOVA test Duncan’s multiple range 
test (Duncan1955) was used to rank the groups. 
METHODS : 
1) Clinical examination of fish samples: 
The collected fish were clinically examined according 
to Amlacher (1970). They were examined for any 
abnormalities exophthalmia, skin, erosion, ulcers, 
hemorrhages and detachment of scales. 
2) Post mortem examination of fish samples: 
 The collected fish were opened according to method 
described by Amlachar (1970). Internal organs were 
exposed by making three cuts. First from infront of anus 
through abdominal cavity toward the head. Second 
perpendicular to the first behind the bronchial cavity. 
Third cut ran from anus to head parallel to the lateral 
line.  Then the abdominal wall was removed and 
internal organs were exposed. 
3) Laboratory examination of fish samples: 
A- Examination of fish blood samples: 
 1- Wet smear of blood: 
Fresh blood smear were prepared from all examined 
fish by taking a drop of blood sample directly from 
caudal vein of alive fish on clean slide and covered by 
cover slip for rapid diagnosis of trypanosome or any 
other organisms (Klonts, 1972 and Lied et al., 1975).  
2- Stained smear: 
Blood film from caudal vein and impression smears 
were prepared according Carleton et al. (1967). The 
blood smears were air dried, fixed in absolute methyl 
alcohol for 5 minutes, then dried and stained with 
Giemsa stain (1ml of stain was added to 9 ml of freshly 
prepared distilled water) for 10-20 minutes. The stained 
blood smears were examined microscopically for the 
presence of blood protozoa according to Lucky (1977). 
B- Fresh smears of fish samples: 
     1- Internal organs:  
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         Fresh smears of internal organs (liver, spleen, 
kidney, and gas bladder) were prepared using clean 
microscopic slides and cover slips squashed carefully 
together and examined under microscope using (x10, 
x40 and oil immersion). The mucus and intestinal 
scraping taken from different segments of the gut were 
examined with light microscope according to (Lucky, 
1977).   
   2- Stained smears: 
Tissue squash from different organs were prepared. At 
least three preparations were done. The smear 
preparations were air dried and fixed in absolute methyl 
alcohol for 5-10 minutes, then stained with diluted 
Giemsa stain (1:9) (Lucky, 1977). Modified Ziehl-
Neelsen stain (Casmore et al., 1985) were used for 
detection of Cryptosporidium spp the smear preparation 
were air dried and fixed in absolute methyl alcohol for 3 
minutes then stained with unheated carbol fuchsine for 
15 minute then decolorized with 3 % acid-alcohol 10-15 
second then washed with tape water then counter stain 
used 0.4 percent malachite green 30 second then rinsed 
in water and blot dry.  Oocysts of Cryptosporidium spp 
stained red and counter stains blue green then examined 
by light microscope. 
4) Identification and Classification of parasites:- 
Identification of protozoan parasites was done 
according to Hoffman (1970); Molnar (1977, 1978, 
1979, 1989, 1995 and 1996); Levine et al. (1980.), 
Molnar and Baska (1986); Molnar and Rhode (1988) 
and Molnar and Fernc (1992), and other 
morphological description that given by the previous 
authors who had studied the interoprotozoan parasites 
in Egypt and other countries.  
5- Economic analysis:-  
The economic return from the fish due to addition of 
different types of manure in earthen ponds were 
determined from fish sale (Kg) (Atallah and El-Banna, 
2005 and Saad et al., 2006): 

a-Weight of produced fish = Number of marketed fish 
X Average weight of the fish (gm). 

b-Total return  (L.E) = Weight of the fish (Kg) X Price 
of Kg fish (L.E). 

c-Total costs = Total variable costs (Price of fish fry + 
feed + fertilizers + labour value + electric value + 
disinfectants + other costs). 

d-Fixed costs = Value od deprectiation of buldings (its 
live age 20 years) (Decks its live age = 7 years and  
equipment its age = 5 years). 

Net profit = Total returns – Total costs (Variable costs 
+ Fixed costs).  

- Statistical analysis:  

The statistical analysis was made according to 
(SAS, 2004), where we used the Chi2- test for detection 
the significance of the incidence of  the different 
parameters studied (Incidences of phytoplankton , 
zooplanktonamong  and protozoal parasites) amng 
different types of manure. 

 
RESULTS AND DISCUSSION 

1-Effect of manure type on physico-chemical 
parameters of earthen ponds:- 
The results in Table (2) cleared that the physico-
chemical parameters differ significantly (P < 0.01) 
among different types of manures. 
The degree of temperatures showed a higher level in 
compost + feed  fertilizer and the lower temperature 
observed in chicken litter + feed and feed only 
fertilizer. 
The pH value showed a higher level in mineral 
fertilizer and the lower level observed in the group 
take feed only. While, the SD (Sechi Desk) value 
showed a higher value chicken litter + feed treated 
group and the lower level observed in the group 
treated with feed only. 
The level of dissolved oxygen (DO) showed a higher 
level in the group treated with chicken litter + feed 
and the lower dissolved oxygen observed in the group 
take feed only. Meanwhile, the level of NH3 ) showed 
a higher level in the group treated with chicken litter + 
feed and the lower NH3 level observed in the group 
take feed only.  
The NO2 showed a higher level in the group treated 
with chicken litter + feed and the lower NO2 observed 
in the group take feed only. While, the level of NO3 ) 
showed a higher level in the group treated with 
chicken litter + feed and the lower dissolved oxygen 
observed in the group take feed only. 
The level of total alkalinity showed a higher level in 
fish rigger +Feed and the lower level of total hardness 
observed in the group take feed only.  
The level of total hardness showed a higher level in 
fish rigger +feed and the lower level of total hardness 
observed in the group treated with mineral fertilizer.  
The salinity level showed a higher level in the group 
treated with Compost comm.. + feed, Chicken litter + 
feed and mineral fertilizer and the lower level 
observed in the fish rigger + feed and the group take 
feed only. 
The level of orthophosphate level showed a higher 
level in the group treated with mineral fertilizer and 
the lower level observed in the group treated with 
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feed only. 
The cholorophyl level showed a higher level in the 
group treated with chicken litter + feed and the lower 
level observed in the group take feed only. 
This results indicated that, the addition of different 
types of manure fertilizers improve the 
physicochemical properties of earthen ponds than the 
ponds of no manure addition, this results attributed to 
the contents of nitrogenous compounds in manures 
causing improvement of different parameters of 
physicochemical properties of ponds. This results 
agreed with those of (Wurts, 2013), where he reported 
that, the addition of fertilizers and manures to fish 
ponds improve the physico-chemical properties of the 
earthen ponds.   
2-Effect of manure type on growth performance 
parameters of Oreochromis niloticus bred in 
earthen ponds:- 
The data presented in Table (3) cleared tht, the 
growth performance parameters that include final 
body weight of the fish, net gain of the fish, daily 
weight gain, survival rate % , total production of the 
fish , production per faddan , specific growth rate and 
condition factor) differ significantly (P < 0.01) among 
different types of manures. 
The results cleared that, the final body weight of the 
fish show a higher level in the groups treated with 
Chicken litter + feed and Compost + feed  and the 
lower level of final body weight observed in the group 
that take feed only. 
The net gain (g) cleared that, the higher net gain 
observed in the groups treated with Chicken litter + 
feed and Compost + feed  and the lower level of net 
gain observed in the group that take feed only. 
The daily gain (g) results cleared that, the higher 
daily gain observed in the groups treated with 
Chicken litter + feed and Compost + feed  and the 
lower level of daily gain observed in the group that 
take feed only. 
Meanwhile, the survival rate % of a higher level in 
the groups treated with Compost + feed, Chicken litter 
+ feed, Fish rigger + feed and mineral fertilizer + feed 
and the lower survival rate observed in the group take 
feed only. 
The total production (kg) results cleared that, the 
higher total production observed in the groups treated 
with Chicken litter + feed and Compost + feed  and 
the lower total production observed in the group that 
take feed only. 
The production per feddan (Kg) results cleared that, 
the higher production observed in the groups treated 
with Chicken litter + feed and Compost + feed  and 

the lower level of total production per feddan 
observed in the group that take feed only. 
The SGR results cleared that, the higher SGR 
observed in the groups treated with Chicken litter + 
feed and Compost + feed  and the lower level of SGR 
observed in the group that take feed only. 
The condition factor results cleared that, the higher 
condition factor observed in the group take only food, 
followed by fish rigger + Feed, mineral fertilizer + 
Feed , chicken litter + feed and the lower condition 
factor observed in the group treated with Compost + 
feed. 
This results indicated that, the addition of different 
types of fertilizers and manures to the fish ponds 
improve the body weight and body weight gain and 
other growth performance measures than the groups 
of no fertilizers, this results attributed to the contents 
of the fertilizers from nitrogenous and phosphorus 
compounds improve the growth phytoplankton and 
zooplankton that improve the weight of the fish and 
its gain. This results agreed with those of (Whetstone, 
2013), where he reported that, the addition of manures 
and fertilizers to the earthen ponds improve the 
growth parameters of the fish. 
3-Effect of manure type on whole body 
composition of Oreochromis niloticus bred in 
earthen ponds:- 
The data presented in Table (4) cleared that, the body 
composition of the fish (moisture, ash, crude fat and 
crude protein)  differ significantly (P < 0.01) among 
different types of manures. 
The results cleared that, the final body weight of the 
fish show a higher level in the groups treated with 
Chicken litter + feed and Compost + feed  and the 
lower level of final body weight observed in the group 
that take feed only. 
The moisture content of fish showed a higher level in  
the groups treated with compost comm. + feed, 
Chicken litter + feed and group that take feed only 
and the lower moisture content observed in fish rigger 
+ feed group and all of this groups of a higher 
moisture content than that of the initial fish moisture 
content. 
The data cleared that, the fat content of fish showed 
that the higher fat content in groups take feed only , 
compost comm. + feed and Chicken litter + feed and 
the lower fat content observed in fish rigger + feed 
and mineral fertilizer treated group and all of this 
groups of a higher fat content than that of the initial 
fish fat content. 
The condition factor results cleared that, the higher 
condition factor observed in the group take only food, 
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followed by fish rigger + Feed, mineral fertilizer + 
Feed , chicken litter + feed and the lower condition 
factor observed in the group treated with Compost + 
feed. 
The ash content showed a higher level in  the groups 
treated with Chicken litter + feed and group that take, 
mineral fertilizer + feed and  feed only fed group and 
the lower ash content observed in the group treated 
with fish rigger + feed. 
The protein content of the fish showed a higher level 
in the groups treated with compost comm. + feed, 
Chicken litter + feed and fish rigger + feed while the 
lower protein content in the fish observed in chicken 
litter , mineral fertilizer and fish fed only feed and all 
of this groups of a higher protein content than that of 
the initial fish moisture content. 
This results indicated that, the addition of different 
types of fertilizers and manures to the fish ponds 
improve the composition of the fish from moisture, 
fat, ash and protein than the groups of no fertilizers, 
this results attributed to the contents of the fertilizers 
from nitrogenous and phosphorus compounds 
improve the growth phytoplankton and zooplankton 
that improve the level of ash, moisture , protein and 
fat in the fish flesh. This results agreed with those of 
(Swingle , 1969; Sophin and Whetstone 2013), where 
he reported that, the addition of manures and 
fertilizers to the fish ponds improve the chemical 
composition of the fish flesh than the groups without 
addition of manures and fertilizers. 
4-Effect of manure type on numbers of 
phytoplankton during the experimental period of 
Oreochromis niloticus bred in earthen ponds:- 
The data presented in Table (5) cleared that, the 
phytoplankton content in earthern ponds differ 
according to the type of fertilizers used in fish ponds 
significantly (P < 0.01). 
The blue green algae showed a higher level in the 
ponds treated with Chicken litter + feed and Compost 
+ feed  and the lower level of blue green algae 
observed in the group that take feed only. 
The green algae showed a higher level in  the groups 
treated with Chicken litter + feed and group compost 
comm. + feed and the lower level of green algae 
observed in group take feed only. 
The Bacillorophyta algae showed a higher level in the 
group Chicken litter + feed , followed by the group 
treated with composit comm. And the lower level 
observed in the group take only feed. 
The cyanophyta algae showed a higher level in the 
group treated with chicken litter + feed, followed by 
mineral fertilizer + feed and the lower cyanophyta 

algae observed in the group take feed only. 
This results indicated that, the addition of different 
types of fertilizers and manures especially the chicken 
litter to the fish ponds improve the level of 
nitrogenous compounds and minerals that considered 
as a good source for growth of phytoplankton This 
results agreed with those of (Lin et al., 1998; Dang 
and  Dalsgaard, 2012 and  Whetstone 2013), where he 
reported that, the addition of manures and fertilizers 
especially chicken litter to the fish ponds improve the 
level of phytoplankton growth that responsible for 
growth and improving production of fish production 
farms. 
 
5-Effect of manure type on numbers of 
Zooplankton during the experimental period of 
Oreochromis niloticus bred in earthen ponds:- 
The data presented in Table (6) cleared that, the 
zooplankton content in earthern ponds differ 
according to the type of fertilizers used in fish ponds 
significantly (P < 0.01).  
The copepoda showed a higher level in the ponds 
treated with Fish rigger followed by Chicken litter + 
feed and the lower level of copepoda observed in the 
group that take feed only. 
The cladosera showed a higher level in the ponds 
treated with Fish rigger followed by Chicken litter + 
feed and the lower level of cladosera observed in the 
group that take feed only. 
The Rotifera showed a higher level in the ponds 
treated with Compost + feed , fish rigger  and the 
lower level of Rotifera observed in the group that take 
feed only and mineral fertilizers. The Ostracoda 
showed a higher level in the ponds treated with 
Compost + feed , chicken litter + feed and the lower 
level of Ostracoda observed in the group that take 
feed only and mineral fertilizers. The results indicated 
that, the addition of different types of fertilizers and 
manures especially the chicken litter to the fish ponds 
improve the level of nitrogenous compounds and 
minerals that considered as a good source for growth 
of zooplankton. This results agreed with those of 
(Sophin and Preston, 2001; Dalsgaard, 2012 and 
Whetstone, 2013), where he reported that, the addition 
of manures and fertilizers especially chicken litter to 
the fish ponds improve the level of phytoplankton 
growth that responsible for growth and improving 
production of fish production farms. 
6-Effect of manure type on the types and numbers 
of stomach content during the experimental period 
of Oreochromis niloticus bred in earthen ponds:- 
The data presented in Table (7) cleared that, the 
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stomach content of Oreochromis niloticus that bred in 
earthern ponds differ according to the type of 
fertilizers used in fish ponds significantly (P < 0.01). 
The Detritus showed a higher level in the ponds 
treated with fish fed on the feed only, composit 
comm. + feed fed fish and the lower Detritus observed 
in the group that treated with chicken litter + feed and 
mineral fertilizers + feed. The H plan showed a higher 
level in the ponds treated with chicken litter + feed 
followed by composit comm.. + feed and the lower H 
plant observed in Fish rigger + feed, the group that 
take feed only and mineral fertilizer + feed treated 
group. The Zooplankton content of the stomach 
showed a higher level in the ponds treated with 
Chicken litter + feed and fish rigger + feed treated 
group  and the lower zoo content observed in the 
groups that treated with mineral fertilizer + feed  
followed by Compost + feed. 
The Phytolankton content of the stomach showed a 
higher level in the ponds treated with mineral 
fertilizers + feed, Chicken litter + feed and fish rigger 
+ feed treated group and Composit comm.. + feed   
and the lower phytoplankton content observed in the 
groups that take feed only. The insects content of the 
stomach showed a higher level in the ponds treated 
with fish fed on the feed only, fish rigger + feed and 
chicken litter + feed while the lower insect level 
observed in the groups fed mineral fertilizer and 
composit comm. + feed fed fish. 
Others content of the stomach showed a higher level 
in only fed group, mineral fertilizer fed group and the 
lower level of other content showed in composit 
comm. + feed, chicken litter + feed and fish rigger + 
feed treated groups.  The results indicated that, the 
addition of different types of fertilizers to the fish 
ponds improve the level of phytoplankton and 
zooplankton, minerals in the fish stomach and also the 
nitrogenous compounds presented in manure improve 
the feeding habit of the fish and increase the stomach 
content of the fish this results agreed with those of 
(Sophin and Preston, 2001and Whetstone, 2013), 
where he reported that, the addition of manures and 
fertilizers especially chicken litter to the fish ponds 
improve the fish feeding with increasing the stomach 
content of the fish from zooplankton, phytoplankton 
and minerals.  
7-Effect of different manure fertilizers on 
incidences and prevalence of protozoal parasites in 
O. niloticus fish bred in earthen ponds at different 
seasons.  
The data presented in Table (8) cleared that, the 
incidences of protozoal parasites in O. niloticus fish 

that bred in earthern ponds differ according to the 
type of fertilizers used and the season of the year (P < 
0.01).  
The higher incidences of protozoal parasies during 
winter season observed in Composite comm. + feed 
and Fish rigger + feed, while, the lower parasites level 
observed in the group teated with chicken litter + 
feed, mineral fertilizer + feed and the group take feed 
only. 
The higher incidences of protozoal parasies during 
Spring season observed in Composit comm. + feed, 
chicken litter fertilizer + feed and the lower 
incidences of parasites observed in fish rigger + feed, 
mineral fertilizer + feed and the group take feed only.  
The higher incidences of protozoal parasites during 
summer season observed in the groups treated with 
mineral fertilizer + feed, composit comm. + feed and 
fish rigger + feed while, the lower incidences of 
parasites observed in chicken litter + feed and fish 
take feed only. In Autumn seasons the higher 
incidences of protozoal parasites observed in the 
groups treated with mineral fertilizer + feed, composit 
comm. + feed and fish rigger + feed while, the lower 
incidences of parasites observed in chicken litter + 
feed and fish take feed only. In general the higher 
incidences of protozoal parasites observed in summer, 
autumn, spring and the lower incidences of protozoal 
parasites observed in winter season as the infection 
rate in them were 73 %, 64.5%, 64 % and 35 %, 
respectively. The increasing level of parasitic 
protozoa in summer and spring  seasons attributed to 
the growth of snails that considered as intermediate 
host for growth of protozoa also the increasing 
incidences of parasitic protozoa in manure treated 
ponds attributed to the nitrogenous compounds and 
minerals facilitate the growth of protozoa also the 
litters and fertilizers considered as a main source for 
the infection of the fish with parasitic protozoa. Our 
results agreed with those of (Han and Ding, 1984; 
Knud-Hansen  et al. 1991 and Whetstone, 2013). 
2-Effect of manure type on growth performance 
parameters of Oreochromis niloticus bred in 
earthen ponds:- 
The data presented in Table (8) cleared that, the 
economic returns from fish production per faddan 
differ significantly (P < 0.01) among different types 
of manures. 
The economic returns from fish production per 
faddan (LE) cleared that, the higher return observed in 
the groups treated with Chicken litter + feed and 
Compost + feed  and the lower level of economic 
returns per feddan observed in the group that take 
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feed only. 
This results indicated that, the addition of different 
types of fertilizers and manures to the fish ponds 
improve the economic returns and net profit than the 
groups of no fertilizers, this results attributed to the 
contents of the fertilizers from nitrogenous and 
phosphorus compounds improve the growth 
phytoplankton and zooplankton that improve the 
weight of the fish and its gain as well as it economic 
returns. This results agreed with those of (Whetstone, 
2013), where he reported that, the addition of manures 
and fertilizers to the earthen ponds improve the 
economic return and net return from the fish due to 
using of different concentrations of chicken manure. 
Our results concluded that, the addition of different 
types of manure as a fertilizers improve the growth 

performance parameters,  as body weight body weight 
gain, tota production per faddan with improvement of 
the specific growth rate and condition factor, the 
characters of the fish flesh improved through 
improvement of the moisture, fat , protein and ash 
content of the fish also there is improvement of the 
level of zooplankton and phytoplankton as well as 
there is increasing the level of parasitic protozoa 
especially in summer and spring seasons. 
The economic returns will improved as it reached to  
22550, 23220, 20360, 17828 and 13360 LE/Faddan 
and the net profit reached to 12050, 13852, 9480, 
7428 and 3060  LE/Faddan for the groups treated with 
Compost + feed, Chicken litter + Feed, Fish rigger + 
Feed + Mineral fertilizer and group take feed only. 

 
Table (2): Physico-chemical parameters in earthen ponds under different fertilization types and systems during the experimental Period. 
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compost comm. 
+feed (C+F) 

A 
28 
±  

0.10 

AB 
8.56 

±  
0.1 

B 
15 
± 

3.1  

B 
5.88 

±  
0.1 

AB 
0.34 

±  
0.1 

C 
0.09 

±  
0.01 

AB 
0.2 
±  

0.01 

A 
264 

±  
13.1 

C 
286 

±  
0.1 

A 
2.3 
±  

0.1 

D 
0.66 

±  
0.1 

B 
92.12 

±  
0.1 

chicken litter 
+ feed (CL+F) 

B 
27.6 

±  
0.1 

 

AB 
8.60 

±  
0.1 

 

C 
13 
± 

3.1 
 

A 
6.85 

± 
0.1 

 

AB 
0.44 

± 
0.1 

 

A 
0.14 

± 
0.1 

 

A 
0.3 
± 

0.1 
 

A 
266 

± 
16.1 

B 
302 

± 
0.1 

 

A 
2.3 
± 

0.1 
 

C 
0.74 

± 
0.1 

 

A 
98.26 

± 
18.1 

 
Fish rigger 

+ Feed  
(FR+F) 

A 
28 
±  

0.1 
 

AB 
8.60 

±  
0.1 

 

B 
15 
± 

3.15 
 

B 
5.88 

± 
0.1 

 

AB 
0.35 

± 
0.1 

 

A 
0.12 

± 
0.01 

 

AB 
0.24 

± 
0.01 

 

A 
272 

± 
12.1 

 

A 
324
± 

12.04 
 

B 
2.2 

± 
0.1 
 

B 
0.78 

± 
0.1 
 

D 
82.98 

± 
12.81 

 

Mineral fertilizer 
(MF+F) 

A 
28 
±  

0.1 
 

A 
9 
±  

0.1 

C 
12 
± 

2.12 
 

B 
5.75 

± 
3.15 

 

A 
0.5 
± 

0.1 
 

B 
0.11 

± 
0.1 

 

A 
0.3 
± 

0.1 
 

B 
248 

± 
12.15 

 

E 
266 

± 
13.14 

A 
2.3 
± 

0.1 
 

A 
0.88 

± 
0.1 

 

C 
88.88 

± 
3.84 

 

Feed   only  (F) 

B 
27.6 

±  
0.1 

 

B 
8 
± 

1.18 

A 
18 
± 

3.19 

C 
5 
± 

1.15 
 

B 
0.2 
± 

0.1 
 

B 
0.1 
± 

0.1 
 

B 
0.1 
± 

0.1 
 

C 
224 

± 
2.14 

 

D 
274 

± 
0.1 

 

B 
2.2 
± 

0.1 
 

E 
0.24 

± 
0.1 

 

E 
30.36 

± 
3.36 

 Means within the same column of different litters are significantly different at (P < 0.05). 
 

Table (3): Growth performance and fish production per feddan of Oreochromis niloticus in earthen ponds under different fertilization systems 
 

Treatment final weight 
(g) 

net gain (g) daily gain 
(g) 

Survival 
rate (%) 

total 
production 

(kg) 

Production/ 
Feddan 

SGR K 

Compost  +   feed 
(C+F) 

B 
205±12.50 

B 
195±10.14 

A 
1.22±0.01 

B 
97.5±9.12 

B 
563±15.14 

B 
2255±25.19 

A 
2.5±0.12 

C 
3.95±0.13 

Chicken  litter   + 
feed (CL+F) 

A 
217±12.17 

A 
207±12.17 

A 
1.29±0.12 

B 
97.0±7.14 

A 
580±5.80 

A 
2322±23.16 

A 
2.5±0.12 

C 
3.8±0.13 

Fish     rigger     + 
Feed  (FR+F) 

C 
195±13.19 

C 
185±12.18 

A 
1.16±0.11 

B 
97.0±9.14 

C 
509±15.14 

B 
2036±20.14 

AB 
2.4±0.13 

B 
4.12±0.13 
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Treatments 

Blue green Green Bacillrophyta Cyanophyta 

Compost  +   feed 
(C+F) 

B 
1200±12.24 

B 
1351±14.17 

B 
683±13.88 

D 
361±16.13 

Chicken  litter   + 
feed (CL+F) 

A 
1240±12.15 

A 
1483±18.15 

A 
734±19.74 

A 
441±14.15 

Fish     rigger     + Feed  (FR+F) 
D 

970±9.70 
D 

1083±19.17 
D 

461±16.41 
C 

375±14.17 

Mineral fertilizer 
(MF + F) 

C 
1070±10.18 

C 
1148±19.16 

C 
566±16.18 

B 
437±17.18 

Feed only (F) 
E 

450±14.15 
E 

557±17.19 
E 

374±14.17 
E 

249±19.24 

 

Mineral fertilizer 
(MF + F) 

D 
170.5±17.05 

D 
160.5±14.16 

B 
1.0±0.11 

B 
97.0±9.17 

D 
445.5±15.19 

C 
1782.8±17.19 

B 
2.3±0.13 

B 
4.1±0.11 

Feed only (F) E 
123.5±14.12 

E 
113.5±11.14 

C 
0.71±0.01 

A 
99.5±9.19 

E 
334±14.19 

D 
1336±14.155 

C 
2.1±0.12 

A 
5.2±0.15 

Means within the same column of different litters are significantly different at (P < 0.05). 
 
 
Table (4): Whole-body composition (moisture, ash, crude fat and crude protein) of Oreochromis niloticus in earthen 

ponds fertilized with different organic manure . 
Treatment Moisture Fat Ash Protein 

Initial D 
72±7.15 

E 
10±2.15 

B 
12±2.17 

C 
72±7.13 

Compost  +   feed 
(C+F) 

A 
77±7.18 

C 
12±2.15 

B 
12±2.16 

A 
75±714 

Chicken  litter   + 
feed (CL+F) 

A 
77±7.19 

B 
13±4.15 

A 
13±3.17 

B 
74±7.15 

Fish     rigger     + Feed  (FR+F) C 
74±7.13 

D 
11±4.12 

C 
11±2.19 

A 
75±7.16 

Mineral fertilizer 
(MF + F) 

B 
76±7.16 

D 
11±4.15 

A 
13±3.15 

B 
74±7.16 

Feed only (F) A 
77±7.19 

A 
14±4.13 

A 
13±3.13 

B 
74±7.19 

Means within the same column of different litters are significantly different at (P < 0.05). 
 
Table (5): Numbers of phytoplankton in earthen ponds under different fertilization sources during the experimental 

period 
 
 
 
 
 
 
 
 
 
 
                           
 
 
 
                   
      
   Means within the same column of different litters are significantly different at (P < 0.05). 
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Treatments Copepoda Cladosera Rotifera Ostracoda 
Compost  +   feed  (C+F) C 

181 ± 18.10 
D 

61±6.14 
A 

127±12.15 
A 

67±6.17 
Chicken  litter   + feed (CL+F) B 

200±20.12 
B 

76±7.61 
D 

51±5.44 
B 

58±5.19 
Fish     rigger     + Feed  (FR+F) A 

276 ±12.14 
A 

90±9.18 
B 

125±12.55 
C 

55±5.55 
Mineral fertilizer  (MF + F) D 

178 ±17.18 
C 

62±6.14 
C 

58±5.87 
D 

41±4.14 
Feed only (F) E 

100±10.15 
E 

53±5.44 
C 

59±5.44 
E 

19±9.41 
 

Treatments Detritus H plant Zoo Phyto Insects Others 

Compost  +   feed 
(C+F) 

C 
40±4.10 

B 
26±3.66 

B 
8±1.88 

B 
21±2.14 

D 
2±0.22 

A 
2±0.22 

Chicken  litter   + 
feed (CL+F) 

E 
33±3.30 

A 
28±3.88 

A 
11±1.14 

BC 
22±3.15 

B 
5±0.55 

A 
2±0.22 

Fish     rigger     + Feed  (FR+F) 
B 

46±4.17 
D 

16±2.16 
A 

11±1.16 
D 

20±3.12 
C 

4±0.41 
A 

2±0.12 

Mineral fertilizer 
(MF + F) 

D 
37±3.71 

C 
22±2.24 

C 
4.5±0.54 

A 
32±4.15 

D 
1±0.14 

A 
3±0.12 

Feed only (F) 
A 

49±4.88 
C 

22±2.12 
B 

9±1.99 
E 

11±2.11 
A 

6±0.66 
A 

3±0.13 

 

Table (6): Numbers of zooplankton in earthen ponds under different fertilization sources during the experimental period 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 Means within the same column of different litters are significantly different at (P < 0.05). 
 
 
 
Table (7):  Values of stomach content for Nile tilapia in earthen ponds under different fertilization sources during the 

experimental period 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         Means within the same column of different litters are significantly different at (P < 0.05). 
 
 
Table (8) : Total infection with protozoal parasites in different seasons in earthen pond 

Season Item  
Treatment 

Compost  +   
feed 

(C+F) 

Chicken  
litter   + 

feed (CL+F) 

Fish     rigger     
+ Feed  
(FR+F) 

Mineral 
fertilizer 

(MF + F) 
Feed only (F) 

Winter 
NO 70 53 40 46 56 

infection 31 18 19 18 21 
% 44.3 34 41.3 34.3 26 

Spring 
NO 53 54 51 47 44 

infection 40 43 38 36 34 
% 75.5 79.6 70.5 72.5 69.6 

Summer 
NO 70 80 78 75 77 

infection 65 64 62 68 61 
% 93 80 91 96 86 
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Autumn 
NO 80 70 84 81 77 

infection 59 48 54 57 49 
% 73.7 68.6 70.7 76.7 67.6 

Chi2 = 36.77**                                                    ** = Significant at (P < 0.01)  

FARM1= Pond 1 in earthen pond , FARM2= Pond 2 in earthen pond.  FARM3= Pond 3 in earthen pond , 
FARM4= Pond 4 in earthen pond.          FARM5= Pond 5 in earthen pond . 
Table (9): Economic return from oreochromis niloticus production per feddan of in earthen ponds under different fertilization systems 

Treatment Production/ 
Feddan 

Return from fish 
production 

Total costs Net return 

Compost  +   feed (C+F) B 
2255±25.19 

B 
22550±251.90 

B 
10500±105.20 

B 
12050±125.55 

Chicken  litter   + feed (CL+F) A 
2322±23.16 

A 
23220±231.60 

E 
9368±93.60 

A 
13852±138.55 

Fish     rigger     + Feed  (FR+F) B 
2036±20.14 

B 
20360±201.40 

A 
10880±108.80 

C 
9480±149.55 

Mineral fertilizer (MF + F) C 
1782.8±17.19 

C 
17828±±171.90 

C 
10400±104 

D 
7428±174.25 

Feed only (F) D 
1336±14.15 

D 
13360±141.55 

D 
10300±103 

E 
3060±136.55 

         Means within the same column of different litters are significantly different at (P < 0.05). 
 

REFERENCES 
[1] Ampofo JA, Clerk GC. (2002): Infestation of fish-

culturing communities with fish-borne bacteria: the 
Ghanaian case. Int J Environ Health Res. 2002 
Sep;12(3):277-82. 

[2] Atallah, S. T. and El-Banna, S. A. (2005): Effect of fish 
diseases on economic and productive efficiency of fish 
farms under Egyptian conditions. 4th Int. Sci. Conf. 
Monsoura University. April 5 – 6 2005. 87 - 104. 

[3] Central Institute of Freshwater Aquaculture, 
Kauslyaganga, Bhubaneswar, India. 
ashok_sahu7@rediffmail.com 

[4] Chai JY, Murrell KD, Lymbery AJ. Fish-borne parasitic 
zoonoses: Status and issues. Int J Parasitol 
2005a;35:1233–1254. 

[5] Dang ST, Petersen A, Van Truong D, Chu HT, 
Dalsgaard A. (2011): Impact of medicated feed on the 
development of antimicrobial resistance in bacteria at 
integrated pig-fish farms in Vietnam. Appl Environ 
Microbiol. 2011 Jul;77(13):4494-8. doi: 
10.1128/AEM.02975-10. Epub 2011 May 20. 

[6] Dang, S. T and  Dalsgaard, A. (2012): Escherichia coli 
contamination of fish raised in integrated pig-fish 
aquaculture systems in Vietnam. J Food Prot. 2012 
Jul;75(7):1317-9. doi: 10.4315/0362-028X.JFP-11-501. 

[7] Ferens WA, Hovde CJ. (2011): Escherichia coli 
O157:H7: animal reservoir and sources of human 
infection. Foodborne Pathog Dis. 2011 Apr;8(4):465-87. 
doi: 10.1089/fpd.2010.0673. Epub 2010 Nov 30. 

[8] Han Yuqin and Ding Jieyi (1984). Comparative studies 
on the effects of fresh pig manure and anaerobically 
fermented pig manure upon fish farming, p: 288-296. 

[9] Keiser J, Utzinger J. Emerging foodborne trematodiasis. 
Emerg Infect Dis 2005;11:1507–1514. 

[10] Knud-Hansen  C F, McNabb C D and Bartterson T R 
1991  Application of limnology for efficient nutrient 
utilization in tropic pond aquaculture. Verh. Internat. 
Verein Limnol., 24:2,541-2.543.  

[11] Lin C K, Teichert-Coddington D R, Green BW and 
Veverica K L 1997 Fertilization regimes. In: H.S. Egna 
and K.L. Boyd (Editors), Dynamic of pond aquaculture. 
CRCP Press, Boca Raton/ New York.  

[12] Lin C K, Yang Yi, Shivappa R B and Kabir Chowhury 
M A 1998 Optimization of Nitrogen Fertilization Rate in 
Freshwater Tilapia Production Ponds.  PD/A CRSP 
Sixteenth Annual Technical Report, P: 49-56  

[13] Maki J, Sakagami H, Kuwada M, Caceres A, Sekiya H, 
Tamai E. (2009): Infections with gastrointestinal 
parasitic helminths indigenous to Japan and their 
treatment historically studied in an attempt to control the 
diseases in countries where they are still rampant: (1) the 
Jomon to Edo periods. Yakushigaku Zasshi. 
2009;44(1):18-23. 

[14] Nguyen Diem, N. (2007):  Survey for zoonotic liver and 
intestinal trematode metacercariae in cultured and wild 
fish in An Giang Province, Vietnam. Korean J Parasitol. 
2007 Mar;45(1):45-54.  

[15] Preston  T R  (2000): Livestock Production from Local 
Resources in an Integrated Farming System; a 



Journal of Middle East Applied Science and Technology (JMEAST) 
 

ISSN (Online): 2305-0225 
Issue 11, March 2014, pp. 463-475 
 
 

475 
 

Sustainable Alternative for the Benefit of Small Scale 
Farmers and the Environment. Workshop-seminar 
"Making better  use of local feed resources" January, 
2000. SAREC-UAF (Editors: T R Preston and R B Ogle). 
http://www.forum.org.kh/~wwwuta /sarpro/preston.htm 

[16] Petersen A, Dalsgaard A. (2003): Species composition 
and antimicrobial resistance genes of Enterococcus spp, 
isolated from integrated and traditional fish farms in 
Thailand. Environ Microbiol. 2003 May;5(5):395-402. 

[17] Saad, T. T.; Atallah, S. T. and Safinaze G. Mohamed. 
(2006): Economic losses due to Ochratoxicosis in 
cultured fish farms and the economic importance of 
biogen in its prevention. 4th Scientific Congress- Faculty 
of Vet. Med. Sadat City. Minufia University-  26 - 27 
April- 2006. In Minufia Vet. Journal. - April 2006. 4  (1): 
135 - 147. 

[18] Sahu AK, Sahoo SK, Giri SS. (2002): Efficacy of water 
hyacinth compost in nursery ponds for larval rearing of 
Indian major carp, Labeo rohita. Bioresour Technol. 
2002 Dec;85(3):309-11. 

[19] SAS. (2004): Statistical analysis system. SAS. User’s 
Guide SAS Incorporation Institute.  

[20] Sharma B. K. and O l a h ,  M. K. ( 1986): Studies 
on integrated fish-livestock carp farming system. 
Fishing Chimes 7: 15–27. 

[21] Sophin, P. and Preston, T. R. (2001): Effect of 
processing pig manure in a biodigester as fertilizer input 
for ponds growing fish in polyculture. Livestock 
Research for Rural Development 13 (6) 2001. 
http://www.cipav.org.co/lrrd/lrrd13/6/pic 136.htm 

[22] Swingle H S 1969 Methods of analysis for waters, 
organic matter and pond bottom soils used in fisheries 
research. Auburn, AL: Auburn University. 

[23] Whetstone, J. M. (2013): Fertilizing Recreational Fish 
Ponds. Clemson Cooperation Center. HGIC 1710 
fertilizing. Home and Garden Information. 

[24] WHO. Control of foodborne trematode infections. WHO 
Tech Rep Ser 1995;849:1–157. 

[25] WHO. Report of Joint WHO/FAO Workshop on 
foodborne trematode infections in Asia; 26-28 
November, 2002; Ha Noi, Vietnam. World Health 
Organization, WPRO; 2004. pp. 158. 

[26] Wurts, W. A. (2013): Organic Fertilization in 
CULTURE Ponds. World Aquaculture, 35(2): 64-65. 


