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ABSTRACT 

The Integration of fish culture with livestock 
rearing holds great potential for augmenting 
production of animal protein and bettennent of 
economy. A trial on duck-fish farming Is described 
and the results are compared with those of an 
fnorganic 'ferttllzer-supplementary feE'd fish culture 
system. Fish yield from the integrated ponds (where 
no supplementary feeds of fertilizers) was higher 
(1041.02 kg/feddan/yr) than that of the control 
ponds (Fish only. 968.08 kg/feddan/yr). The net 
profit as a percentage of total variable costs in 
the integrated ponds was better (57.70 I) thall that 
of control ponds (33.03 I). Therfore the high 
construction and operation costs can be recovered 
earlter. 

INTROpUCTION 

The rising cost of the high pro~f'!in fish feeds and inorganic fertilizers 
have brought about increased interest in lowering cost of fish production. 

Application of organic and inorganic fertilizers in fish ponds in warm 
climates produced a fish yield of 15-35 kg/ha/day without supplementary 
feeds (Moav et aI., 1977 and WOhl.earth, 1978). However, considerable fiSt). 
production could be obtained when animal manure was properly applied 
to fish polyculture systems. Moav et aI., 1977 reported a daily gain of 33 
kg/ha (8 tons/ha/240 days) from a fish polyculture system which received 
a liquified cowshed manure. 

Duck-cum-fish culture has beef} practiced for many years in Far East 
and Hungary (Sin and Cheng, 1976~ Buck, 1977). A daily yield of 32 kg/ha 
(7.6 tonsl ha/240 days) was acheived in ponds received only duck dropping 
(Wohlfarth, 1978), Moreover, Rappaport and Sarig (1978) reported that 
a supplementary addition of chicken droppings under conditions of intensive 



fish culture resulted in an increase of fish yield by 21 % and a decrease 

or moo mnuumon mIlo D~ o.~ unit. 
Due to increase prices of high protein fish feeds concomitant with low 

productivity of Egyptian ponds, the present investigation was conducted 
to determine the value of duck-cum-fish culture from both production 
and economic viewpoints. 

MATERIALS AND METHODS 

Place of study 

The present study was conducted at Alexandria Governorate fish farm 
locnted at Moharram Bek, Alexandria, Egypt. 

Ponds 

Four ponds of 13.3 feedans each (one feddan ::: 4200 m2 ::: 0.4 ha) with 
1.6 rn depth were used. In the first two ponds ducks were integrated with 
fish whereas the other two received inorganic fertilizer and supplementary 
feed, serve as controls. Ponds were filled by siphone from a fresh water 
aqueduct supplying the city of Alexandria, but drained by pumping. 

Experimental Animals 

Fish 

All pOllds were stocked with equal numbers of three fish species reared 
in polyculture system as follows: 

a) Tilfl(.>ia, Fl hybrid: Orecchormis niloticus female x o. aureus male (3.0 
crn standurd length with an average body weight Of 3.4 g and stocked at 
4500 fish/feddan). 

b) Mugil cephalus (6.1 cm standard length with an average body weight 
of 3.7 g and stocked at 2100 fish /feddan). 

c) Common carp, Cyprinus carpio (7.8 cm standard length with an average 
body weight of 3.4 g and stocked at 25Q fish/feddan). 

The fish were initially stocked in October and November 1986 and were 
harvested twice during experimental period: partial harvesting after 8 
months by decreasing the water level to 60-80 cm and final harvesting 
was made after 382 days for tilapia lind carp and 336 days for mullet by 
draining the ponds. 

Ducks 

Ducks employed in the prresent stlJdy were of the Cherry Valley Super 
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M (Cherry Valley Farm Limited Livestock bivision Rothwell, Lincoln LN7 
6BR England). Twenty one day-old ducklings were raised in floating cage 
houses. Six floating cage houses (each cage has 5 x 6 m indoor area and 
5 X 4 m outer area) accomodate 600 ducks for fattening per pond and they 
were removed every 40 days and new 21 day-old ducklings were introduced 
(six duck cycles were used during the experiment, 270 ducks! feddan! year. 
Ducks were fed commercial diet which contains 18 % crude protein at 
the rate of 100-150 g! duck, three times daily. 

Experimental Methodology 

Ponds feeding and chemical fertilizers 

Fish in the control ponds were given a supplementary feed (53 % bread 
crumps, 25 % soyabeans meal, 8% powdered milk, 8% blood meal and 6% 
fish meal) which contains 22.7% crude protein at the rate of 3% of fish 
body weight per day for six days a week and the amount of daily feed required 
was adjusted accordingly. The same ponds were fertilized every two weeks 
with 10 kg of superphosphate per feddan and 15 kg of urea per feddan. 
Fish in the integrated ponds received neither supplementary feeds nor 
chemical fertilizers. 

Data collection and water quality determinations 

At different periods random samples ot 30 to 40 fish of each species 
were taken from each pond and the individual body weight was recorded 
to calculate the feeding rates. 

Daily dissolved oxygen, pH and water temperature were determined at 
7:00 a.m, while ammonia, nitrate, nitrite and phosphate were monitored 
once a week according to the American PUblic Health Assoication (Anon., 
1965). The quantitative evaluation of phytoplankton in pond water was 
determined as chlorolphyn while zooplankton was determined by the 
sedimentation counting method (Sharma and Olah, 1986). 

RESULTS AND DISCUSSION 

Water quality and plankton status 

Water quality was rather stable in aU ponds (Table 1) Whereas little 
differences in these criteria were detected between the integrated and 
control p~!1ds. Sharma and Olah (1986) reported that a dissolved oxygen 
level of at least 3 mgll and an ammonia level not exceeding 2.1 mgll were 
suitable tor fish farming. The results ot Sharma and Olah (I986) and those 
of water quality analyses presented. in Table 1 suggest that raising ducks 
with fish did not deteriorate the pond water quality if proper number of 
ducks is employed (e.g. 270 ducks/ feddan/ year). 

The quantity of phytoplankton and zooplankton in the integrated ponds 
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TABl~ I 
IIoler quallly crllerla 4.d pla.lIon del''''.ltlon. of 

'nte,ret_d .nd co"tro' PGnds. 

AIInuII IIInp. 
tonlrol 

Pond 
V. ter tellp.rature-C· II.B - llI.O 15.t - ".0 
Dh.ohed o'ypn-p,,", '.8 - I.J 1.1 - I.' 
pi! 1.7 - 7.1 I.' - 7.' 
MlJ -" 
IIOJ-N 

- .,/1-.,11 0.15 -
0.D02 -

0.17 
0.J57 

0.11 - 0.51 
0.D02 - 0.021 

1102-" - .,/1 
PO,-' • .,/1 
""yloplanUon til chlorophyll "9/1) 
2..pllnUun-n_r/.J 

0.D07 -
0.039 -
I.BOI -

1000 -

0.010 
O. zoe 
I.'" 
11000 

' 

O.DOJ - O.DO' 
O.OJ'· 0.171 
O.B18· ',988 

8000 - 10000 

were higher than that of control ponds (Table O. Woynarovich (1980) and 
Brash et a1. (1982) reported that phytoplankton and zooplankton production 
increased significantly due to duck manure which provides a continuous 
supply of organic matter containing importants elements (carbon, nitrogen 
and phosphorus) required for increasing the natural food sup~'l y. 

Fish production 

Fish performance parmeters of integrated and control ponds are presented 
in Table 2. The daily body weight gain and yield· per feddan were 4.69 
g and 1041.02 kg respectively for fish reared in the integrated ponds but 
were 4.0 g and 968.08 kg for fish reared in the control ponds. Ddllendo 
(1980) reported that raising 1000-2000 ducksl ha on ponds in~reased the 
average yield to 5.0 tonsl hal year compared to 1.0 tonI hal year without 
duks. The results of the present study and those of Delmendo (1980) could 
be explained according to Jhingran and Sharma (1980) and Barash et al. 
(1982) ,as follows: a) 10-15% of the food may be dropped by ducks into 
the pond and consumed directly by fish and ,b) 30% of the duck food is 
excreted into the pond as duck manure• .. 

Food conversion ratio for fish in the integrated ponds were better than 
that of fish in the control ponds (Table 2) which suggests better utilization 
of both duck food dropped into the ponds and the natural food in it. However 
a little difference was found in survival rates for reared in both culture 
methods (Table 2). 
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Economic analysis 

Details of the. input costs and returns for fish culture and ducks in both 
culture methods were shown in Tables 3 and 4. The total income and net 
profit made from the integrated ponds are more impressive to assess 
economic profitablility when compare<l with those of control ponds. The 
expenditure incurred by raising ducks was largely offset by the sales ~lue 
of duck meat (Table 3). The percenta~e returns of total variable cost ot 

TABlE 3
 
ltonOllie .n.'y.1s of tho Integroted pond with ••
 

• r•• of U~3 fedd."s. 

It.. ,.1..Qu.ntlty TottI .. lue 
I. Input eo.t. flot./fod per pond U· U 

Doprecl.Uon eo.t of pond 
constructtoni life expectlncy 10272.22 
20 ~.rs (51) 

Dopreel.tlon eo.t of flo.tlng 
duck Clve'; life .xpectlney I&SO.OO 
5 ~.r. (101) 

Fingerling. &.850 91105 ]&7.74 
lobor (Ilcorlty, fish .nd 
duck h.nlln,). 3195.00 

~eUln," 270.&7 ]600 I.851h..ci 16&0.00 
"'u'try fl.d 18.00 ton 389/ton 7002.00 
flodlcatlon .od other .dIIIlnlstrathe 130.00 
tOils 

Fishing ••penses·· 9512,72 

10tol 39289.88 

2. btuml 
Fish .. 'el 1°4•.02.. 13845.58 

Kg 
t\let for ....t 1035.20 2. 331.t/t, .1122.03 
10to1 61961.69 

Totol ..r".'e eOlh • LE 39Z89.~ 

Tot•• retuml . • U &1961.6' 
flot p....flt • U 22672.01 
IIot pro fit .. 01 of toto1 .orl.bll cOlh • 57.101 

• Lt: (gyptll. _d 
••....tl••t I.d prlv.t. f"h....... r.prollnt .bout 221 frOll the ••1.. of the totol 

fish h....IU"'. 
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TA8~ 4
 
lco..fe .... I,Sis of the control pond wUh 1ft Inl
 

01 IJ.~ I.Uu•.
 

It.. Qu••tU'! ,.,... toti, ...i. 
•• 'IIJIUt co,ta ""t./f.d. pond II U· 

DIp..chtlon ..,t .f ,..,d 
COfItlructfon; ur. Ixpechnc, 1011'.It 
11/ )IIU' hi'. 
".,.r"." '.850 'lias "'.74 
'ert" baru 

S....",ho.ph. t. 200 .,. 1660 K•• O.06O/k. .st.1O 
u... 300 kl· 3990 k•• e.150/l. .... 

Suppl_.lIr)' ,.., J.t, to. st.n tfft US/t... NlJ.1Il 
labor 8'.curlt)' .nd fllh h••dll••) Mil.• 
ItMr '''f.lltrll''. cost, 411•• 
flt".n. IXpeftseS·· ....fl 

Tot. I .m;e 
, ...t.rn, 

FI'h ,.1•• '''.Ol! ., 121175.4'" 3.lI/l, .l7t/41 

lilt profit • 1# "74.11 
lilt profit IS • I of totol ..rl.hI. costa • 33.031 

• ['Wtll. 
"Io.h, 110,. 'nd prlv.t. llIhe......p....nt dout ZZI , .... tho flI ... of ""-, .... 

hlrvesttnl. 

57.70% in the integrated ponds woulq give enougtt Income not onlJ..·•.~ 
down the cost of fish culture operations but the rather high ~tiOn 

cost of fish pond also can be recovere4 earlier. Therefore It can be ~U4e4 
that the duckcum-fish culture not llo1y increased fish productiOn but 1lW 
reduced the input cost of fish culture operations considerably. 
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