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Abstract

This study was carried out to investigatigate the effect of duck
manure level and stocking density on growth performance of silver carp.
The experiment was conducted at the Central Laboratory for
Aquacuiture, Abbassa, Abou-Hammad, Sharkia, Agricultural Research
Center. Six rectangle earthen ponds each of total area of total area of
0.25 Feddan (50x20 m) representing six treatments (3 levels of duck
manure 150, 300, 450 kg/fed within each two stocking density 3200
and 4800/fed within each two stocking density 3200 and 4800/fed).
The experimental period expanded 20 weeks. The statistical evaluation
of results showed the differences in body weight and length at the suc-
cessive growth were significantly (P<0.05) for the favour of higher man-
uring level (450 kg/Fed). Regardless of level of manuring, averages body
weight of silver carp decreased significantly (P<0.05) with increasing
stocking denstiy from 3200 fish/fed to 4800 fish/fed during all experi-
mental period. Relative growth rate increased with decreasing stocking
density and improved with increasing the rate of manure.Level of manure
and stocking density had no influeuce on condition factor. Total yield in-
creased in a linear manner with each increase in manuring level and
stocking density.

INTRODUCTION

It has often been suggested that aquaculture will expand to conpensate for
short falls from catches. The continuing rise in production from aquaculture is par-
alleled by a diversification of the fisheries sector with more species entering cul-
ture systems. In recent years, Chinese carp, have been introduced to many coun-
tries. In recent years, Chinese carp, have been introduced to many countries. In
Egypt, it was introduced to be used in artificial hatcheries and fish production.

Semi-intensive pond aquaculture produces little nutrient pollution on a routine
basis, and the nutrients discharged at harvest can be captured effectively using
simple setting ponds. The main sources of fertilizers used in semi-intensive aquacul-

ture systems are livestock manure, human sewage and chemical fertilizer. Animal
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manure is considered to be better than inorganic fertilizer in promoting the growth
of planktonic and benthic food organisms in fresh-and brackish-water ponds (Pillay
1990). Duck manure is rich in nitrogen and phosphorus, and of low price and ready
available in the local market in Egypt.

Pullin and Shehadeh (1980) reported that, each duck produces about 7 kg fresh
manure over a 36 - days period, and 500 ducks therefore, produce about 3 to 3.5
ton in the same period. They added that, there is an European indirect yield increase
of about 50 kg/ha higher carp stocking, as this allows recycling of fish faeces and
fall utiliztion of any remnants of duck feed. They found that the fish yield 4323kg/
ha/year from the duck-fish experiment without the use of any supplemental feed or
inorganic fertilizers.

Bardach et al. (1973) reported that, silver carp feed on phytoplankton in mid-
water, and are the most commonly stocked phytoplankton feeds. They added that sil-
ver carp can also accept grain and flower and consume ‘some higher plants.
According to Woynarovich (1975), silver carp fish of 250 g body weight can strain
32 liters of water per day through its gills. Cremer and Smitherman (1980) ob-
served that, combined intestinal contents of silver carp are almost phytoplankton
with zooplankton. Hepher and Purginin (1981) cleared that, the silver carp feed
mainly on phytoplankton as small as 30-40 mm. Horvath (1984) reported that, sil-
ver carp is herbivorous similar to grass carp, but the main protein of its diet consi-

sts of unicellular algae.

This study was conducted to evaluate the effect of duck manure level, as well
as, stocking density on performance of silver carp (Hypophthalmichthys molitrix)

MATERIALS AND METHODS

This work was carried out at Abbassa Farm, Abou-Hammad district, Sharkia.
The farm belongs to Central Laboratory For Aquaculture, Agricultural Research
Centre. Six rectangle earthen ponds each of total area 0.25 feddan (50 x 20m) were
used. All ponds were filled with fresh water to depth of Tm. The ponds were ran-
domly assigned to six treatments (3 levels of duck manure 150, 300 and 450 kg/fed
within each two stocking densities 3200 and 4800 fish/fed).

The experimental fish used was silver carp (Hypophthalmichthys molitrix)
with an average body weight of 73.3g at the start of the experiment. Random sample
of fish (60 fish/pond) were taken every two weeks in order to collect data on body
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weight (g) and body length (cm). The experimental period was 20 weeks (May 15 till
October 15/1994). .

Based on data of body weight and length, the following parameters were esti-
mated:
W2-W1

1- daily gain =

T
Where:
W1= initial body weight
W2 = final body weight
T = period in days

In w2-In w1
2. specific growth rate (SGR) = ——
T
Where:
In = antilog
W x 100

3. Condition factor (k) =
L3
according to Lagler (1959)
Where:
W = body weigh
L = body length
W2 - W1 X 100

4. Relative growth rate (RGR) =
w1
At the end of the experimental period, ponds were drained from water and
fish were harvested by seining. Statistical analysis was applied by adopting two
ways analysis was applied by adopting two ways analysis of variance. Differences
between means were tested according to Duncan's multiple Range test 1995.

RESULTS AND DISCUSSION

Body weight

A verages of body weight of silver carp for treatment MISDI (150 kg duck
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manure and 3200 fish/fed), MISD2 (150 kg manure and 4800 fish/fed), M2
SD1(300kg duck manure and 3200 fish/fed), M2SD2 (300 kg duck manure and 4800
fish 1/fed) and M3SD1 (450 kg duck manure and 4800 fish/fed) and M3SD2 (450 kg
duck manure and 3200 fish/fed) are presented in Table1. The statistical evaluation
of the results showed that, differences in body weight among the experimental
groups were significant (P<0.05) for all treatments with the favour of higher man-
uring levels at lower stocking density (M3 SDI) (Table 1). The results showed that,
group M3 SDI had significantly (P<0.05) the highest final weights as compared to the
other groups, followed in decreasing order by M2SD1, M3SD2, M1SD1, M2SD2 and
M1SD2, respectively (Table 1).

These results may lead to recommend applying the duck manure for silver
carp ponds at a level of 450 kg/fed/every two weeks in order to improve the gro-
wth performance of silver carp fish. These results are in partial agreement with the
finding of Hickling (1962) and Pullin and Shehadeh (1980) who reported that, in-
creasing the rate of manure application enhanced the growth rate of fish.

Six weeks after the experiment had started, average weights were found to
be 102, 93.9, 110.4, 121.4, and 110.4, 110.4 for treatments MISD1, MISD2,
M2SD1, M2SD2, M3SD1 and M3SD2, respectively. The analysis of variance showed
that, differences in body weights at this period among the treatments were not sig-

nificant.

Eight weeks after the experiment had started, average weights were signifi-
cantly (P<0.05) different for the favour of higher manuring levels at lower densities
(Table 1). After 10 weeks, average body weights of the experimental groups were
significantly (P<0.05) different (Table 1).

Average body weights of the experimental groups at 12 weeks showed that,
+ M1SD2 group had significant (P<0.05) lowest body weight as compared to the other
groups. However, differences among groups M1SD1, M2SD2, and M3SD2 were in-
significant. In general, results of body weight 12 week after the experiment had
started indicated that, body weight increased as the stocking density decreased
within each manuring level. Also, these results showed that, body weight increased

with each inrease in manuring level (Table 1).

As presented in table 1, average of body weights after 14 weeks revealed
that, group M3SD1 had significant (P<0.05) heavier body weight as compared to the
other groups, followed in a decreasing order by M2SD2, M3SD2, M1SD1 and
M1SD2, respectively. These results indicated that, increasing the manuring levels
from 150 kg/fed to 450 kg/fed increased significantly (P<0.05) average body



1705

DUCK MANURE AND STOCKING DENSITY ON SILVER CARP PERFORMANCE

(S0°0<d) Waseyyp Ajzueoyubis Jou aie s19339] 1diosIadns swes syl Buiney uwnjod awes ayy ur sanjeA

9'1+8'60€ | 9°LF9°682 | 9°LFG'9S2 | ¥'L¥L'p22 w.—ﬂm.mwp €LFO'SSL] €LF20EL | L'vFP'OLL] 6°LFEVE vFL28| L0F9°EL 20S €N
3 2 B 2 2 > qe oqe q e
9 LFP'22v | 9'LFP'EBE| 9 LFEBQEE| V' LFL'8BZ| ¥ LFL'BEZ| € LFLI6L| €LFBOSL| LU'bF¥'L2l 6°LF8°66 2'b¥8°S6| _L0F9°€L 13S €N
e e e e e e e .e e X nn A m e R
9'LF0°282 | 9'LFS°G92 | 9'LF0'9€2 | ¥’ LFL902| ¥ LFEELL| €LFZSPL| € LFL8LL| U'VFPOLLl 6'LF9°L6 SPFL6L] L'0F9°EL 20S 2
2 ) S ) 5 ) 3 qe q q e
O LFILLE | O UFELPE| 9 LFL90E | P IFSEIZ| HLFS'LLZ| €LFSSLL| €LFLU6EL | L'¥FPOLL| 6'1F9°V6 2'v¥8'98| L0F9'€L 13S 2W
q 4q q q 9 q q qe qe q e
9LF6 LY | 9°LF6°L22 | 9'LF2L02 | ¥ LFO'SLLY P LFLLPL| € LFLL2L] €LFS'IOL| L'PF6'€E6| 6'LFL'E8 2'V¥2'8L| L'0F9°€EL 2as LW
4 3 3 ) 4 3 ) 2 p q e
&Fﬂw.wOm 9°LF9¥82 | 9'LF0°S22 | ¥'LFOE22| V' IFLSBL) € LFS2SL] €LFSP2L|_L'VFOCOL[ 617988 q YFT6L| pL'0FIEL | IGS LW
p P P > b p oq po

“T'S 7 UBBp| '3'S T UBdp| 'S T Uealy| 3’ F Uean| 'S F US| 'T'S F US| 'I'S F Uean| 'I'S ¥ ueap| ‘IS F uean| '3'S F uesy | '3's 7 ueap

m/02 M/81 m/91 m/pL m/2L M/0L m/8 M/9 My Mm/2 ues usuieal )|

*dJea JaA|is Jo JawdojaAap 1yblam Apoq uo Alsusp Bupd0ys pue Bulnuew ¥onp Jo (9A3] JO 308453 *L d|qeL




1706 FATMA A HAFEZ et al.

weights when applied at lower stocking density. The same trend was also observed

at periods 16 and 18 weeks.

At the end of the experimental period, i.e. 20 weeks after the experiment had
started, average of final weights for the same groups cited before were found to be
308.6, 241.9, 377.6, 287.0, 422.4 and 309.8 g, respectively (Table 1). The sta-
tistical analysis of the results showed that, group M3SD1 had significantly (P<0.05)
the highest average body weights as compared to the other groups in a decreasing
order of M2SD1, M3SD2, M1SD1, M2SD2, and M1SD2, respectively.

The results indicated that, final body weight of silver carp increased within
each increase in manuring level as the stocking density decreased, and the increase
in the this trait was more pronounced at higher manuring levels. These results are in
partial agreement with the finding of Hickling (1962) who reported that, increasing
the rate of manure application of cow dung enhanced the growth rate of fish. The
same author added that, better growth of fish was observed with higher rate of
manure application. The results presented also are in accordance with those obtained
by Pullin and Shehadeh (1980) who reported that, application of duck manure to
common carp ponds cultured in monoculture system increased the fish production. In
this respect, Abdel-Hakim and Hafez (1995) reported that, average body weights
(g) for the three poultry manure (500, 750 and 1000 kg/ha) were 20.21, 50.84 and
57.21, respectively. They added that increasing poultry manure levels increased
significantly (P<0.05) growth performance of silver carp in the form of body weight
and length.

Body length

As presented in Table 2, averages of body length (cm) at the experimental
start was found to be 19.2 cm for all groups indicating the compete homogenicity of
the experimental groups at start. Two weeks later, averages of body length have
ranged between 19.5 and 20.1, and differences among the experimental groups were
not significant (Table 2). At four and six weeks after experimental start, averages
body length were insignificant between M1SD1, M1SD2 and M2SD2 on one hand, and
between M2SD2, M2SD1 and M3SD1 on the other hand, while, they were signifi-
cantly different (P<0.05) between the two groups above (Table 2).

As presented in Table 2, averages body length at eight weeks after experi-
mental start were found significantly (P<0.05) different with the favour of M3SD1,
followed by M3SD2 groups. The same trend was observed at 10, 12, 14, 16 and 18
weeks after experimental start. Thus, body length of the M3SD1 group was signifi-
cantly (P<0.05) superior to the other groups, indicating that higher manuring level
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at the lower stocking density leads to a significant improvement in body length de-
velopment.

Regardless of stocking density, averages of body length as affected by manur-
ing level did not differ significantly among the manuring level at the experimental
start and two weeks thereafter. Averages body length at periods 4, 6, and 8 weeks
as affected by level of manuring increased significantly (P<0.05) with each increase
in the level of duck manure application. After ten weeks, body length 150, 300 and
450 kg/fed regardless of stocking density were found 24.1, 24.1 and 26.0 cm, re-
spectively.

At periods 12, 14, 16 and 18 weeks after experimental start, averages body
length increased significantly (P<0.05) with each increase in manuring level regard-
less of stocking density. At the end of the experiment (20 weeks after experimental
start), averages body length revealed that, silver carp fish increased significantly
(P<0.05) with each increase in level of manuring level, regardless of stocking densi-

Ty

These results may lead us to conclude that, manuring the silver carp ponds
with duck manure at higher rates increased significantly (P<0.05) the growth per-
formance in general, and specifically, body length, and the increase in body length
was more markedly at higher level of duck manure application.

Regardless of level of manure, averages body length at two weeks affected by
stocking density were found to be insignificant (Table 2). During the following peri-
ods (i.e. 4, 6, 8, 10, 12,14,16,18 and 20 weeks after experimental start, fish
stocked at lower density (3200 fish/fed) showed significantly (P<0.05) higher body
length compared to those stocked at higher density (4800) fish/fed), regardless of
manuring level.

Table 2 showed averages body length of silver carp for groups M1SD2,
M2SD1, M2SD2, M3SD1 and M3SD2 at the successive growth periods. The analysis
of variance for this trend indicated that, M3 SD1 group had significance by (P<0.05)
superior body length compared to the other groups. Results of body length as affect-
ed with level of manure and stocking density behaved parallel to those of body
weight. These results may lead to conclude that, manuring the silver ¢arp ponds
with duck manure at higher rates (450 kg/Fed) increased significantly (P<0.05)
growth performance (body weight and length). Fish stocked at lower density (3200
fish/fed) showed significantly (P<0.05) higher growth performance (body weight
and length (Table 1 and 2). In this connection, Swingle (1966) noted that, the rate of
stocking of fish is an extremely important factor at all levels of fish production. The
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same author added that, if few fish were stocked, the results were large fish with
low yield, however, at very high stocking densities, the results may be high yield
with fish of small size.

Daily gain

Table 3 showed that, averages daily gain in gramme of silver carp increase
was more pronounced at lower stocking density. It was found that, averages daily
gain were 0.37, 0.31, 0.88, 0.36, 1.47 and 0.6 for the groups M1SD1, M1SD 2,
M2SD1, M2SD2, M3SD1 and M3SD2 after two weeks of the experimental start, re-
spectively. Four weeks after the experimental start, daily gains were found the
highest for M2SD2, followed by the other groups. At the 6 weeks, the highest daily
gain was obtained by the M3SD1 group, followed in a decreasing order by the
M2SD2, M3SD1, M2SD1 and M1SD2, respectively (Table 3).

At periods 8,10, 12, 14, 16, 18 and 20 weeks, the M3SD1 group was superi-
or in daily gain as compared with the other groups (Table 3). These results indicated
that, daily gain of silver carp increased with each increase in the level of manuring,
and the increase was more pronounced at lower stocking density.

Regardless of stocking density, daily gains of silver carp as affected by the
level of manuring during all experimental periods were the highest for the groups of
the highest manuring rate (450/kg/fed), followed in a decreasing order by those
that received 300 kg/fed as 150 kg/fed, respectively (Figure 1).

Specific growth rate (SGR)

Averages of specific growth rate (SGR) during the experimental period, 4, 6,
8, 10, 12, 14, 16, 18 and 20 weeks after the start the start of the experiment for
the experimental groups MISD1, M2SD2, M3SD1, and M3D2 are presented in Table
4. The averages of SGR during the whole experimental period for the same groups
cited before were 0.96, 0.79, 1.09, 1.17 and 0.96, respectively. These results in-
dicated in general that, SGR increased linearly with each increase in the level of
manuring, however, the increase was more pronounced at lower stocking densities.
(Table 4).

The averages of SGR during the whole experimental period as affected by lev-
el of manure were found to be 0.88, 1.0 and 1.07 for levels of manure 150,300 and
450, respectively. Averages of SGR as affected by stocking density were 1.08 and
0.89 for stocking density 3200 and 4800 fish/fed, respectively. These results indi-
cated that, increasing the manuring levels and decreasing stocking density resulted
in an improvement in SGR (Tables 4a and 4b).
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Relative growth rate (RGR)

Averages RGR for all experimental groups are given in Table 5. Results
present in this table indicated that, the highest RGR values for almost all the experi-
mental groups were obtained during the period from 16 of June to 30th of August of
the season, i.e. 14 weeks (Table 5). Averages of RGR during the whole experimental
period, revealed that, RGR within each manuring level increased with decreasing
socking density, and improved with each increase in manuring level (Table 5).

Results presented in Table 5 are in agreement with the finding of Refstie and
Kittelsen (1976) working with atlantic salmon (Salmo salar). They reported that,
high stocking density of fish depressed the growth rate, and that compensatory gro-
wth curved where the densities were standardized. Also, results obtained that, gro-
wth rate of rainbow trout was depressed when the stocking density increased from
15 to 30 kg/fish/m3 in the rearing tanks.

Condition Factor (k)

Average K values for the experimental groups at all stages studied are given
in Table 6. These results may indicate that, level of manuring and stocking density
seemed to have no influence on condition factor, indicating that, both factors in-
fluence both body weight and body length together and not one independent from the
other. Results of K factor as affected by manuring level indicated that, level of man-
uring seemed to have no influence on this trait. In this connection, Bishara (1978)
reported that, condition factor values obtained by grey mullet (Mugil cephalus) re-
ceived chemical fertilization (superphosphate + ammonium nitrate) were nearly dou-
ble that received only superphosphate alone or artificial feeding. Also, Stickney et
al. (1979) reported that, growth of tilapia was most rapid in ponds that had a histo-
ry of high manuring rate. They added that condition factor was parallel to fish gro-
wth.
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