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ABSTRACT

A 105-day experimental period was conducted in rice fields with
common carp, Cyprinus carpio, (2.8g). Four diets were formulated through
combining 100, 75, 50 and 25% duck droppings with 0, 25, 50 and 75%
supplementary feed, respectively. The fifth one was the control. Each treatment
was performed in duplicate. All replicates were stocked with 1800 fish/feddan.
The growth performance, feed utilization, chemical composition of the whole
body of common carp and economic efficiency at the end of the experiment were
studied. Fish fed 25% duck droppings + 75% supplementary feed (T4), recorded a
higher significant { P< 0.05) individual body weight and body length afier 105
days than fish fed other dicts. Fish fed diets with 100% duck droppings (T1) or
75% duck droppings + 25% supplementary feed (25% CP) (T2) had a higher
significant (P < 0.05) condition factors and survival rate. The inclusion different
levels of duck droppings with supplementasy feed increased dry matter, protein
and fat contents in the whole fish than the control treatment, while the reverse
was true for the ash content.

The highest net return of fish was achieved with T1 group followed in a
descending order by T2, T3, TS and T4. Results of this work support the use of
duck droppings at a ratios up to 50% combined with supplementary feed for
common carp in rice fields in order to achieved the best growth performance and
the highest net return that attracts farmers.

INTRODUCTION

Fish culture as an integrated and concurrent activity with rice culture in
the same ficld is important for rational utilization of limited Jland resources, as
well as a sustainable source of fish protein, additional income and employment
generation (Jamu and Costa-Pierce 1995).

Rice-fish integration system, has been practiced mainly to improve the
income of the farmers and to permit an essential item in the diet of rural people in
areas where rice and fanm fish are the staple food. (Mohanty et al., 2004).
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The practice of collecting wild, naturally accruing fish for food from rice
fields is probably as old as rice culture itself. Rice fish culture consists of stocking
rice fields with fish fingerlings of a selected size and species to obtain a fish crop
in addition to the main crop of rice. This is practiced in several south east Asian
countrics. The techniques is very dependent on climatic and other tocal
conditions. (Rao and Ram Singh, 1998).

The production of fish must be increased due to the increase of human
demand of animal protein, The integrated rice-fish culture is one of the important
systems of fish productien. However, it scems to have good prospects for the
future because the reduction in pesticide applications and the use of less toxic
compounds results in an increased rice field biodiversity which is nof only
important for the balance of pests and their natural enemies but also in nutritional
context for forming communitics relying heavily on carps, frogs or snails from
their rice fields (Shehadeh, 1998),

In aquaculture, feed is the most expensive itemn of cost, commonly
contributing between 40 and 70% of the totai variable costs of the diet.
Consequently, protein cost is usually given the first pnonty in formulating fish

feed. (Hanley, 2000).

Abdel-Hakim er al., (1999) working on tilapia and common casp found
that duck manure alone was superior in producing fish of heavier weighis
compared to buffalo manure alone and the final weights increased with
supplementary feeds. due to the study of Abou-Seif (1997) working on the effect
of level of duck manure on common carp who proved that, the differences in
body weight among fish groups due to levels of duck manure were significant (P
<0.001).

Sadek and Abdel-Hakim (1986) found that when common carp
fingerlings are stocked at 714/ha. fish yicld ranged from 91.2 to 104 kg/ha within
a growing period of 153 days, moreover the rice in the integrated system was
improved by 11.4% compared to rice non-stocked wit carp.

Et-Bolock and Labib (1967) used commeon carp with 20-56 g in rice
fields at a rate of 750-1250 fingerlings/ha fos 2-3 months, and found that the fish
vield was about 200kg/ha with 5-7% increase in rice yields. Also, Jensen {1983)
cultured mircor carp (52g) in paddies in the Nile delta for 47 days at a stocking
rate of 1600 carp/ha and observed that the fish yield reached 158kg/ha, with an
average individual daily gain of 1.1g and survival rate of 75%.

An attempt has been made to evaluate the effects of adding different
ratios of duck droppings combined with supplementary feed (25% CP} to find out
new cheaper food sources for fish to minimize production cost of common carp in
rice field and reduce competition of using conventicnal feed stuffs in fish feeding
specially in the rural area (to improve the rice-fish integration system) where the
limited financial farmers.
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MATERIALS AND METHODS

Location:

The present study was carried out in rice fields at Al-Daheia village,
Behera Governorate to represent five treatments with two replicates for each, The
individual rice-field area was 2100 m’, each area was prepared by digging canals
inside the rice field, (60 cm width and 75 cm depth) which can be used by fish
during low water level with long land without any dicks. Two screens (80 x 100
cm} were fixed at beginning and the end of the canals to prevent fish escape and
the entrance of wild fish into rice fields.

Facilities and fish:

Common carp (Cyprinus carpiv) fingerlings ( 2.8 g/fish) were obtained
from Safi-khaled fish Hatchery (General authority for fish resources development
Ministry of Agriculture. Cyprinus carpio fry were stocked at a rate of 1800 fish /
feddan during the experimental period (105 days)

Treatments:

The rice fields were assigned to one of the following five treatments
being: 100% duck droppings, (DD), 75% duck droppings + 25% supplementary
feed (25% CP), 50% duck droppings + 50% supplementary feed, 25% duck
droppings + 75% supplementary feed and the last one was without adding either
duck droppings or supplementary feed which serves as a control one. Fish were
fed daily on a mixture of the usual substances at a rate of 5% of the total biomass
(three times/day). Rice was cultivated in the permanent rice ficlds, After 5 days of
rice transplantation, atl fields were stocked with fish,

Crop performance, fish growth parameters, survival rate, condition
factor and apparent feed conversion ratio were estimated using standard methods
(Mohanty, 1999) to compare the effect of treatments on yield of fish. All water
quality parameters were within the permissible levels for normal fish growih and
survival,

The tested diets and fish from each treatment were chemically analyzed
according 1o the standard mcthods of AGAC (1990).
Statisticat Analysis:

Table (1): Chemical analysis of duck dropping and supplementary feed
(commercial) used (on dry matter basis %)

I C
rude

I o, 0, @, K,

tems CP% EE % Ash % fiber % N.E.E

D

uek 13.54 4.53 50.72 2.95 28.26

droppings

Supplementary
foed 25°4CP) | 245 J 11.15 1 9.59 4.89 942 |
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One way least-squares analysis of variance (ANOVA) was carried out
for the collected data. Differences among treatments means in all possible
combinations were tested for significance according to Duncan’s mulftiple range
test (Puncan, 1955). All statistics were run using the computer program SAS
(2000).

RESULTS AND DISCUSSION

Growth performance:

Table {2) showed that live body weight increased significantly (P <
0.001) with the decrease of the ratio of duck droppings (D.D.) to supplementary
feed (25% CP) Long and Micha {2002) found that fish fed pellets with 25% CP
was significantly higher in vield (P < 0.05) than with 18% CP level. Also, they
indicated that pellet feeding gave higher fish yicld than feeding fish fresh farm
by~ products (823.4 kg/ ha). Also, Abdel-Hakim et af,, (2000) indicated that the
average body weight of common carp increased from 11.7 + 2,39g at stoking to
154.5 + 2.7 at harvest. The total fish yield of common casp was 200 kg / feddan,
As presented in table 2 after 105 days.from stocking time, average of body length
slightly decreased with increasing the addition of duck droppings and the longest
body was recorded by fish of T4 (25% duck droppings + 75% supplementary
feed) followed in descending order by those of T3 (50% duck droppings + 50%
supplementary feed), T2 (75% duck droppings + 25% supplementary feed), T1
(100% duck droppings) and T5 { the control treatment). On the other hand,
Abdel-Hakim ef ai., (1999) working with tilapia and common carp found that
duck manure alone was superior in prodycing fish of heavier weights compared to
buffalo manure alone and the final weight increased with supplementary feeds
.(Abou-Seif, 1997) working on the effect of level of duck manurs on common
carp proved that, the differences due to duck manure levels in body weight among
fish groups of the five treatments were significant (P < 0.001).

Also, the present results indicated that differences between body length
of fish fed the different diets were significant (P< 0.05). These results are in
partial agreement with Abou-Seif {1997) who found that fish varied significanly
{P < 0.001) in their body length with duck manure level,

Values of condition factor (k) ranged between [.51 10 1.68 at start of the
experiment and between 1.15 to 1.66 at its end with insignificant differences
between the different treatments(T1,T2, T3 and T4). At the end of the experiment
condition factor of fish of control treatment showed the least value as compared
to the other four treatments. The results indicated that the difference between
condition factor for fish in the control treatment and ¢ach of the other treatments
was significant (P < 0.05), These results are in partial accordance with those
reported by Abou-Seif (1997) who found that condition facter of common carp
varied significantly with manuring level during 105 days post stocking while noa-
significant during the last stages to 180 days post stocking.

Averages of daily gain in weight (DWG) during the whole experimentat
period were 0.58, 0.64, 0.69, 0.78 and 0.36 g for the T1, T2, T3, T4 and TS
{control), respectively and the differences between these values where significant
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P<0.001). These results gave evidence that the increased level of duck droppings
significantly decreased DWG of common carp fish. Also, the same trend was
observed for the relative growth rate (R.G.R.) during the different stages of the
whole period of the experiment.

Specific growth rate (SGR} values during the whole experimental period
i.e. (0-105 days) were 2.97, 3.06, 3.14, 3.25 and 2.56% g/day for T1, T2, T3, T4
and TS5, respectively with significant (P < 0.001) differences between these
values, SGR decreased with increasing in the duck droppings fo supplementary
feed ratio. These results are in agreement with Abdel-Hakim ef ol (1999)
working with Nile tilapia and common carp found that duck manure increased
SGR more than buffalo waste and the increase was more prononnuced by
supplying f{ish with supplementary feeds. Also, Abou-Seif (1997) studied
common carp and found that SGR of the fish in ponds with the highest manuring
rate 1250 kg duck manure pond showed the highest SGR.

The increas in live body weight, weight gain, SGR and DWG for T4 and
T3, T2 and T1 groups may be due to the release of N and P from duck droppings
which resulted in improvement of the biological conditions of ditch water and
consequently the abundance of phytoplankton as natural feed for the zooplankion
and fish as well as the presence of organic mater of duck droppings which can be
used as food source (Schroder, 1980). '

Food utilization:

Feed conversion ratio (FCR) during the whole experimental period (0-
105 days) were 1.74, 1.79, 1.86 and 1.91 for T1, T2, T3 and T4, respectively
(Table 3). The best value (1.74) was obtained by T, while the worst FCR (2.91)
was observed for T4. Although the FCR of T4 was numerically worse than that
of T1, with significant difference (P < 0.05) there were insignificant differences
(P > 0.05) betweenr FCR of Tl and T2, between FCR of T2 and T3 and between
FCR of T2 and that of T4.

Bowen (1982} found that common carp usually wtilize feeds on 2 wide
variety of natura! food organisms in organicatly fentilized ponds,

Protein cfficiency ratio (PER):

During the whole experimental period, protein efficiency ratios (PER)
were 4.25, 3.41, 2.79 and 2.49 for T1, T2, T3 and T4 groups, respectively. In this
concern Abdel-Hakim er af., (2000) observed that animal manure is superior to
other inorganic fertilizer for promoting the growth of plankion and benthic food
organisis in fresh and brackish water ponds.

Supplementing the water column with chicken droppings usually results
in two main sources of feed being organic matter of the droppings, in addition to
the production of phytoplankton and zooplankton. Similarly, supplementing with
duck droppings is expected to exhibit similar findings. Thus, the first four
treatments of the present study may have cauvsed the improvement of the PER
compared with the control {Table 3).



190 Annals Of Agric. Sc., Moihtdior, V. #3(1), 2005

Table (2): Effect of different combination of duck droppings and supplementary feeding on
growth performance parameters (mean 1 SE) of common carp C. Carpio in rice
fields during experimental periods.

Treatments

Stages T ) T3 T4 T5 Plank | aiar.

Initial body + +
weight/fish(g) 2.8+ 0.56 2.8+ 0.56 2.8+ 0,56 28+056 | 2.8+r0.56 | NS

Tnitial body

18 2 N g &l a a *
length/fish(cm) 5.540.91 5.540.91 5.740.85 5.740.90° ] 5.740.85

15-daypost | ,o.0540 | 2494077 | 59+0.73° | 6.7+0.56" { 4.140.51° | =
stocking stages

30-daypost | g6i081" | 8.9+40.78° | 9.8+0.81% | 10.5140.91% [ 7.5+0.72° ] *»
stocking stages = :

45-day post | 15371198 | 16.45+1.41° | 185141617 | 19.8+1.8" | 125041315 | we
stocking stages =

60-day post | o3 0511 749 | 28.8141.95° | 31.53+2.05° | 38.3142.53¢ { 20.562.31% | *»
stocking stages -

75-day post | 303400514 | 41.3542.81° | 49.9243.11° | 53.3243.01° | 28.5+3.00°| #*+
stocking stages . -~ — -

90-day post +3.01° +2.91° +3.06° +3.11°] 331383057 | *e»
stocking stages 50.5143.01° ] 56.3242.917 | 61.8313.06" ] 68.11+3.117 ] 33.13+3.1]

105-day post | ¢4 3149914 | 69.5343.11° 75.3143.81° | 85.13+4.81° | ar1143.00¢ | *

stocking stages
Final body 16.11 ;;1.72‘

S1+2.11° 3542310 ) 15.3te2.31% | e
length/fish(cm) 16.9142.11% | 17.3542.31° } 15314231

15.61+1.81°

Daily weight § 4 cp.0.06° | 0.64+0.05° | 0.69+0.07° | 0.78+0.07 | 0.36+0.06° | **+
gain(g/day/fish)

- S.GR. 2.9740.13% | 3.0640.13% | 3.14+0.15" | 3.25+0.15" | 2.5640.13°] ***
R.GR 21.61+0.13° { 23.8330.13° | 25.90+0.15% { 29.40+0.15" | 13.68+0.13% | +**
foiisl ConGItion § 1 68+0.001" | 1.68+0.001*| 1.5140.005 | 1.5140.005°} 1 5120.001* | *
F‘“alt.:;';‘r"“"“ 1.6610.09° 1 1.66+0.011°] 1.56+0.15° | 1.63+0.14* | 1.i5+0.09°] *

Survival rate % |  85+0.09° 85+0.08° g7+0.08" 88+0.09* | 81:0.07° *

ab,c,d means within each raw having different letters were significantly different at (p< 0.0%)
otherwise were not. -

T! = 100% duck droppings , T2 = 75% duck droppings + 25% supplementary feed (25% cp),
T3 = 50% duck droppings + 50% supplementary feed {25% cp}, T4 = 25% duck droppings +
75% supplementary feed (25% cp) and T5 = Plank treatment (without adding either duck
droppings or supplementary feed).

NS= non significance, * =P < 0.05, ** =p <0.01 , *** =P < 0.001



Table (3): Effect of different treatments on the growth performance and feed efficiency of
common carp C Carpio inrice fields (mean + SE).

Traits Treatments
Tt T2 T3 T4 TS Plank
Initial body
weight/fish(z) 2.8+ 0.56 2.8+ 0.56 2.8+ 0.56 2.8+ 0.56 2.8+ 0.56
Final bod)f d c ) a <
weight/fish(g) 63.3143.91% | 69.53+3.11° | 75.3143.81° | 85.13+4.81* {41.1143.09
body weight
gain{net | 60.51+2.98% | 66.73+2.89° |} 72.51+3.51° | 82.33+2.83" }38.31+2.89°
increment)
Total feed b ab 2 2
intake(e)/fish | 105262231° | 119.4240.073% | 135.2241.00" | 149.6610.00° | -~ —
Feed
conversion | 1.74+0.05° | 1.7930.05® | 1.86+0.06° | 1.91+0.06
ratio
Protein
efficiency | 4.25+0.35° | 3.4140.35° | 2.7940.31° { 2494025 | —-eeeermr
ratio

a,b,¢,d means within each raw having different letters were significantly different at (p< 0.05)

otherwise were not ' -
T1 = 100% duck droppings,
T2 = 75% duck droppings + 25% supplementary feed (25% cp),
T3 = 50% duck droppings + 50% supplementary feed (25% cp),

T4 = 25% duck droppings + 75% supplementary feed (25% cp) and

T5 = Plank treatment (without adding either duck droppings or supplementary feed).
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Proximate analysis of fish:

The proximate analysis of the fish allows assessment of fish health,
determination of efficiency and transfer nutrients from the feed 10 the fish and
make jt possible to predictably modify carcass composition (Shearer, 1994).
Results listed in Table 4 indicated that averages of dry matter content of whole
fish were 18.81, 19.01, 19.05, 20.12 and 18.53 % for fish of T1, T2, T3, T4 and
TS, respectively. The differences between these averages were not significance.
The higher protein percentage (64.68%) was obtained by fish of T4 (25% duck
droppings + 75% supplementary feed) and the increasing level of duck droppings
up to 50% in tested groups did not significantly affect the protein content of
whole fish, but when the levels of duck droppings reached to 75% or 100%,
protein content of whole fish decreased significantly (P < 0.001) to 62.91 and
62.58 for 100% duck droppings and 75% duck droppings, respectively. Also,
Hafez ef ol.,, (2000) with silver carp observed that manuring level influenced the
whole fish contents from crude protein.

The inclusion levels of duck droppings or duck droppings combined
with supplementary feed increased dry matter content, protein content and fat
content in the whole fish than the control ireatment, while the reverse was true for
the ash content.

The higher fat content (21.85%) was obtained by fish fed the diet of T2
(75% duck droppings + 75% supplementary feed) and the inclusion of duck
droppings at 50% or 25% in the diet did not significantly affect the fa1 content in
the whole fish, but when the levels of duck droppings reached to 100%, fat
content of whole fish decreased sigpificantly (P < 0.001) to 20.81%. The lowest
value of fat content in whole fish was recorded by fish of the control treatment
€20.21%). In this respect, Abou-Seif (1997) found that the effect of manuring
level was significant (P< 0.01) on fat conteni of the whole common carp fish after
90 days post stocking and on all chemical composition traits (dry matter, protein,
fat, ash and moisture contents) at 180 days (harvesting).

The higher ash content (19.05%) was estimated recorded in T (control} and
the lowest value (13.59%) was observed for fish fed the diet of T4 (25% DD). Fish
fed the diets of T1 and T2 had a significant (P< 0.001) fower body ash content than
fish fed the diets of T3 and T4. These results indicated that, ash content of the whole
fish increased as the level of duck droppings level increased. (Table 4).

Economic Efficiency:

As shown in table 5 results of economic evaluation including the costs
returns for treatments applied in kg/ feddan and income in (L.E.) per 105 days.
Total costs were 102.42, 178.8, 274.8, 387.17 and 74 L.E./feddan for T1, T2, T3,
T3, T4 and TS5, respectively. These results indicaied that the highest total cost
(387.17 L.E per faddan} through T4 (due to the increase of the supplementary
feed) followed in a descending order by T3, (2748 L.E), T2 (178 8L.E.Yand T1
£102.42 L.E.). The lowest total cost (47 L.E.per faddan) recorded through T5
group due to the absence of input costs. Net returas in L.E.f feddan were 119.73,
87.158, 79.02, 17.37 and 45.88 L.E for Ti, T2, T3, T4 and T5 groups respectively.



Table (4):

The averages

of chemical

composition  of

whole fish

as
affected by  different combination of duck droppings and
supplementary feed (mean + SE). (on dry matter basis)
Ttem Treatments
Tl T2 T3 T4 TS Plank | gsefcemes

Dry matter % | 18.831+0.21 | 19.01+0.21 } 19.05+0.25 | 20.12+0.26 | 18.53+0.21 | NS
Protein % 62.9140.73" | 62.58+0.73° | 64.5110.81% | 64.68+0.75" | 60.81+0.75° | ***
Ether extract % | 20.8140.18° | 21.91+0.18" | 21.61+0.18% { 21.8540.18" ] 20.2140.18° } ***
Ash % 16.3240.15° | 15.63+0.15° | 14.0140.15% { 13.59+0.14° { 19.0540.16* | ***

a,b,c means within each raw having different letters were significantly different at (p< 0.05)
otherwise were not

T = 100% duck droppings,
T2 = 75% duck droppings + 25% supplementary feed (25% cp),
T3 = 50% duck droppings + 50% supplementary feed (25% cp),
T4 = 25% duck droppings + 75% supplementary feed (25% cp) and

T3 = Plank treatment (without adding either duck droppings or supplementary feed).
NS= non significance, *** = P <0.001
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Table (5); Economic efficiency (%) for common carp as affected by
different treatments {mean + SE).
ltems Treatments
Tl T2 T3 T4 T5 Plank
Stocking rate (No./Fed.) 1800 1800 1800 1800 1800
Average size at stocking {(g) 2.8 2.8 2.8 2.8 28
Average size at harvest (g) 63.31 69.53 75.31 85.13 4111 |
Survival rate (%) 85.00 | 8500 | 87.00 | 88.00 81.00
Total no. at harvest/fed. 1530 1530 1566 1584 1458
Production kg/fed. 96.86 106.38 | 117.94 | 134.85 59.94
A- operating costs
Fish fingerlings 30LE/1000 54 54 54 54 54
fingerlings
Food LE - 80.62 | 182.54 { 303.07 --
Duck droppings LE 28.42 24.18 18.26 10.10 -
Screen LE 20.00 20.00 20.00 20.00 20.00
Total costs/Fed. LE 102.42 178.8 274.8 387.17 74.00
B- Total returns/fed. 242.15 | 265.95 | 353.82 | 404.55 119.88
Net returns/fed. 139.73 87.15 79.02 17.37 45.88
C- Net returns to operating cost 136.43 | 48.74 28.76 4.49 62.00

TI = 100% duck droppings ,

T2 = 75% duck droppings + 25% supplementary feed (25% cp),
T3 = 50% duck droppings + 50% supplementary feed (25% cp),
T4 = 25% duck droppings + 75% supplementary feed (25% cp} and
T35 = Plank treatment (without adding either duck droppings or supplementary feed).
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Percentages of net returns to total costs for different treatments were
136.43, 48.74, 28.7, 4.49 and 62.00% for T1, T2, T3, T4 and TS, respectively.
These results indicated that the highest returns were reached by fisk of T1, (100%
duck droppings) at a rate of 5% from body weight / day followed in a descending
order by those of T5 (control), T2 (75% duck droppings + 25% supplementary
feed), T3 (50% duck droppings + 50% supplementary feed) and T4 (25% duck
droppings + 75% supplementary feed). The lost net return reached by fish of Ty
treatment may be due to the high of the food added to the diet. These results are
in accordance with those obtained by Abdel-Hakim ef al., (1999) who found that
the highest returns were obtained with the group of duck manure only followed in
a decreasing order by the group of duck manure + supplementary feeds group
with buffalo manure alone and buffalo manure + supplementary feeds,

There existed a percentage of increase in rice yield under rice-fish
integration system (7.1~ 8.3%) against control, in which the pond was cultivated
without integration of fish. This is probably due 10 the better acration of water and
additional supply of fertitizer in the form of organic fertitizer and supplementary
diet in the form of left over feed and fish excreta. Furthermore, these systems help
in enhancing soil organic matter/ nutrient status. ‘Contro! plankton population/
macro- and micro-aquatic insects/bacteria/ organic detritus that compete with rice
plants and energy for fish, Hora and Pilfay (1962) and Mohanty er of, (2004)
reported that stocking fish in rice fields has increased yield of fish and rice. This
may be due to better acration of water, greater tillering effect and additional
supply of fertilizer and diets.

RECOMMENDATION

The obtained results showed sotme variability in the performance of fish
of the different treatments applied but do not reject the use of duck droppings as
an important addition for cultivated fish in order to reduce the feeding costs.
Duck droppings could be used at a-ratio up 10 50% of supplementary feed for
common carp in rice ficld at a rate 5% for fish biomass daily without adverse
effects on growth performance, that attracts farmers in rural area.
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