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SUMMARY

In the present work, the effects and validity of poultry droppings (PD)
addition to fish diet, supplemented with 3g ascorbic acid (AA) / kg diet
and 10% live yeast (LY), on the production of Oreochromis niloticus
were studied under different experimental conditions. Such effects were
evaluated in terms of different parameters including growth
performance, muscle composition, blood constituents and thyroid
hormone levels. Fish diets containing four different levels of poultry
droppings (10, 20, 30 and 40%) were considered and evaluated in
comparison with the basal diet (the control). The dietary ascorbic acid
(AA) and live yeast (LY) improved (P<0.05) body weight. Moreover,
with the addition of 3gAA/kg diet and 10% LY the body weight gain
and body length increment did not differ significantly (P>0.05) in fish
fed the diets containing 10, 20, 30, and 40% poultry droppings in
comparison with fish fed the control one. Also, AA and LY improved
(P<0.01) HSI and slightly increased female GSI.Addition of AA and LY
had no effect on crude protein in muscles whereas such addition reduced
fat, moisture and ash percentages in muscles (P<0.05). AA and LY led
to significant increase of hemoglobin, serum glucose, albumin and T
and decrease in serum cholesterol. While, PCV%, serum total protein,
globulin, A/G ratio and urea-N levels were not affected. These findings
were discussed and it is concluded that the addition of ascorbic acid
(AA) and live yeast (LY) improved growth performance and
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counteracted the increased percentage of poultry droppings added to fish
diet. This make the diet with increased percentage of poultry droppings
to be practically and may be one of the most suitable commercial diets
for Oreochromis niloticus under subtropical environmental conditions
prevailing in Upper Egypt.

Keywords: Poultry droppings, ascorbic acid, live Yeast, and Nile tilapia
INTRODUCTION

The shortage of human dietary protein can be provided by fish
protein, particularly in developing countries, where protein shortage is
serious. However, this goal may be difficult due to the high cost of good
quality fish meals which costs about 40-60% of the total operating costs
in intensive aquaculture enterprises (FAO, 1983; Green, 1992 and
Rodriguez-Serna et. al. 1996). The solution of this problem may be
achieved by using untraditional rations with low cost. Several efforts
were carried out to use local by-products in animal feeding to participate
in facing feed shortage problems and at the same time to decrease
feeding costs.

Within the last twenty years, a lot of tremendous research works
have been carried out on usage of manure in fish feeding throughout the
world especially in tropical and subtropical regions. The use of manure
in fish farming was reviewed by Wohlfarth and Schroeder (1979) and
Edwards and Hassal (1980).

The artificial fish feed is considered as a limiting factor for the
productivity in extensive fish farming, but it is the backbone of intensive
culture.  So, reducing feed cost is a main concern of fish farmers. One of
the possibilities to reduce feed cost is the utilization of non-protein
energy sources to spare dietary protein (Shiau and Huang,1990 ; He
Xiquine et al. 1993 and Hassanen, 1997), another way is to use cheaper,
more readily available protein sources (Jia Lizhu et al., 1991; Hassanen,
1991 and 1997 and Kobeisy and Hussein, 1995).

Recently, poultry droppings are used as a nutrient source for
tilapia production (Lovshin, 1980; Hopkins and Cruz, 1982; Hegazy,
1990; Green et al., 1990 and Green, 1992). Both the organic matter and
the minerals of the manure contribute to the growth of the target animals
(Rappaport and Sarig, 1978; Green, et al, 1989; Schroeder et al. 1990
and Subosa, 1992). Therefore, poultry by-product meal (PBM) can be
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used for partial replacement of fish meal (Fowler, 1991). Generally, it is
reported that the yield of tilapia increased with poultry droppings use
(Burns and Stickney, 1980; Green et al.,1990; Milstein et al., 1991 and
Green, 1992).

In Egypt, the artificial feed is expensive and unavailable for
intensive fish farms. For this reason, some attempts were made to
evaluate the inclusion of poultry droppings in fish diet. Moustafa (1988)
concluded that the diet contained 25% poultry by-product is the most
suitable and economical diet for feeding common carp under intensive
fish farming. Hassan (1989); Fowler,(1991) and Hassanen,(1997)
reported that the optimum diets should contain 10 and 20% PD and those
contained 30% PD resulted in decreasing the growth performance of
common carp, Oncorhynchus tshawytscha and D. labrax, respectively.
In similar trend, Hegazy (1990) recorded that 20% PD was the optimum
level to be included in O. niloticus diets since 30% PD impaired the
productivity of the fish. Generally, most of the investigations concerning
addition of poultry droppings (PD) to fish diets showed that the optimum
percentage for inclusion was 20 - 25 % and the increase above this level
led to negative effects on fish production.

In the recent years, a great concern is given to fish diets in order
to be more balanced, economic and performed. Accordingly, attempts
have been made to find out additive foods which could be formulated at
economic costs for fish production. For this goal, it can be shown that
ascorbic acid (AA) has an important role in increasing growth
performance of the fish by improving its feed conversion. Also, it
minimized the adverse effects of some stressors which may be
consequently reduced the economical losses in fish production (Halver,
1985 and Hussein, 1995). Additionally, the live yeast (LY) is used as a
microbial additive for protein source to improve growth performance of
Oreochromis niloticus (Abd-El Halim et al., 1989 and Kobeisy and
Hussein, 1995). Accordingly, the addition of ascorbic acid (AA) and live
yeast (LY) may permit fish to grow rapidly and reduced the costs of the
productivity. However, the usage of ascorbic acid and live yeast as food
additives to poultry droppings containing diets did not receive any
consideration.

Therefore, the objectives of the present study were to evaluate
the effect of adding different poultry droppings levels on growth
performance, muscle composition, some blood constituents and thyroid
hormones (T3 and Ts) parameters of Oreochromis niloticus with
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supplementation of ascorbic acid and live yeast under subtropical
environmental conditions prevailing in Upper Egypt.

MATERIALS and METHODS

Two hundred and ten healthy Nile tilapia (Oreochromis niloticus)
were caught in summer season from River Nile in Assiut Governorate
and transported immediately in appropriate tanks to the fish laboratory in
the faculty of Agriculture, Assiut University. Fish were reared in equal

aquaria with 180x60x70 cm with a water flow of 6L/h for two weeks in

order to be adapted for the laboratory environmental conditions, then on
the first day of the experiment, which lasted 12 weeks, the fish were
weighed and the standard and total length were measured on an
individual basis. Average body weight and body length were 42.44 +
4.57 gand 13.24 + 0.45 cm, respectively. The selected fish were divided
randomly into 7 treatment groups of 30 fish each. The treatments were
distributed as in Tablel. Also, the chemical composition of the basal
diet, dry poultry droppings (DPD) and live yeast are presented in Table
2

The poultry droppings (PD), before mixing were completely
dried to kill any organisms which may be present in PD to avoid any
harmful effect on the fish or human being who consumed this fish.
Rations were prepared by mixing the dry ingredients with the L-ascorbic
acid (AA) (100g AA = 8 LE) at alevel of 3 g/K g diet. Also, live
yeast [400 g = 1.50 L.E.] mixed at alevel of 10% and dried poultry
droppings (DPD) with the corresponding level and prepared it as pellets
(Table 1). Pelleted diets were stored in sealed black plastic bags at 10°C
only for one week to avoid any deteriorations or losses (Waagbe et al,
1989 and Kobeisy and Hussein, 1995). The level of 3gL-AA/K g diet
and 10% live yeast were recommended for tilapia by Anadu et al,
(1990) and Kobeisy and Hussein, (1995), respectively. All treated
groups were fed twice daily at a rate of 3% of the body weight. The
amount of food offered was readjusted every week based on weight of
the fish in each treatment. Fish in each experimental treatment were
reared without any aeration or Oxygen supplement. Average water
temperature was 2595 + 1.74°C (measured three times daily). Body
weight and body length were recorded weekly throughout the whole
experimental period (12 weeks). Average body weight gain (g /fish),
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DM, Mc Dowell, 1989). Vitamin B6 may act as a stimulator for growth
hormone (GH). Tryfiates, (1986) recorded that GH concentrations in
both pituitary gland and serum were low in vitamin B6 depleted rates.
Indeed, vitamin B6 (Pyridoxal S-phosphate, PLP) act as a coenzyme for
dopa decarboxylase enzyme, and dopamine stimulates GH secretion.
The low PLP levels limit the availability of active decarboxylase, thus
causing low GH (Tryfiates, 1986). Dietary LY, may increase the level of
B6 in red blood cells and consequently increase the O, affinity to
hemoglobin (Mc Coy, 1986) i.e. high O; uptake. LY- induced high level
of GH and O, uptake stimulates metabolism and growth of O. niloticus.
These results are in agreement with those of Omar et al., (1989), Abd-El
Halim et al. (1989) and Kobeisy and Hussein (1995) on the same fish
(Oreochromis niloticus).

As regards, PD-jo and PD-y, results of the present work are coincided
with Moustafa, (1988); Hassan, (1989) and Hassanen,(1997) on carp
and D. labrax and also with Hegazy,(1990) and Green, (1992) on
tilapia,, However, these authors showed that the increasing of PD more
than 20% (i.e.30%) resulted in decrease of the growth performance of
the fish; a situation that did not recorde in the present work since the
increased percent of PD gave results similar to those of the basal diet.
Table 3 showed that the groups fed on PD more than 20% (30 and 40%)
had no significant differences (P>0.05) on body weight and length.
These findings may be due to the positive roles of AAand LY in
improving the growth performance of O. niloticus.

Table 3 and Fig.2 showed that the hepatosomatic index (HSI) of
the groups fed AA and LY were significantly higher (P<0.01) than that
of control group. Moreover, there was no significant differences between
the control group and those fed PD-jo,PD-y , PD-3, and PD-4. The
increase of HSI in groups fed with AA and LY may be due to their vital
effect on the size of the lymphoid organs coinciding with the highest
liver weights as was recorded by Siegel, 1980 and Hussein, 1995.

The GSI of female fed AA, LY and PD-;, was insignificantly
higher than that in control group (Table3). However, there was no
significant difference between GSI of female fed PD-o, PD-39, PD-30,
PD-4 and control diet group. Males in all diet groups considered
exhibited no significant GSI-differences. These findings can be
interpreted in terms of AA and LY roles in metabolism and steroid
hormonal synthesis associated with reproduction. Moreover, there are
some explanations: maternal hemoglobin which is correlated with AA
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and LY is used to cover the iron needed for oocytes ( Mc Coy, 1986 and
Waagbo et al, 1989), also, AA has a significant role on the steroid
hormone synthesis which consequently influences the reproductive
performance (Sandnes et al., 1983 and Levine and Morita, 1985). On
the other side, the fish testicular activity was poorly represented since
Perek and Snapir (1963) speculated that AA stimulated the testicular
activity by an unknown mechanism. However, the specific function of
AA and LY in endocrine tissues is still not yet fully understood and need
further investigations.

Muscle composition:

As presented in Table 4, crude protein percentages in muscle
were not affected in all experimental groups. On the contrary, Hassanen
(1997) showed that the fish fed high levels of PD (30%) only had a
significant (P<0.05) lower percentage of muscle protein. This appearent
stability in muscle crude protein of groups fed high levels of PD (10, 20,
30 and 40%) may be due to the combination effects of AA and LY.
Also, there were significant differences (P<0.01) in moisture, fat and ash
percentages in muscles of all treated groups (Table 4). The muscle fat
percentage decreased significantly (P< 0.01) in groups fed high levels of
PD with AA and LY. These findings were similar to those of Abdel-
Halim et al. (1989) and Kobeisy and Hussein (1995) who worked on the
same species . However, Hassanen, (1997) reported that the fish fed high
levels of PD (20 and 30 %) had high percentages of muscle fat and ash
as compared with basal diet fed group. This contradiction exhibits the
positive role of AA and LY in decreasing fat percentage in muscles.
Also, the significant differences (P<0.01) in muscle fat percentage in the
experimental fish were associated with the changes of serum cholesterol
concentrations in the treated fish (Table 5). This decrease in fat
percentage could be attributed to the corresponded increase of muscle
protein content (Table 4), and different fat contents of these diets in
comparison with the control one (Table 2: El-hamady, 1990). Similarly,
the significant differences (P<0.01) in muscle moisture and ash contents
in the treated fish may be due to corresponding changes in fat contents.
These results are coincided with those of Pastoureaud (1991), Hussein
and Daghash (1995) and Hassanen (1997).
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Blood constituents:
a) Hematological parameters:

Table 5 and Fig.3 showed a significant increase (P<0.05) in
hemoglobin (Hb) content of AA-fed group as compared with basal diet-
fed group. No significant differences (P>0.05) in Hb content among
PDjo -, PDy-, PD3- and PDyo- fed groups and the basal diet fed group.
This is in disagreement with Hassanen,(1997) who showed that the
increase of PD to 30% led to decrease of Hb content in D. labrax . Also,
there was insignificant increase (P>0.05) in haematocrit (PCV%)
concentration in fish fed with AA and LY. Also, there was no significant
differences in PCV% of PDio-, PDy-, PD3; -and PD4o- fed groups as
compared with the basal diet fish group. This improvement in Hb
content attained to the effect of AA and LY where Halver (1985) and
Fenster (1987) showed that AA improved absorption of iron in the gut
and increased its binding capacity. Hilton (1984) stated that iron
absorption was strongly promoted by AA and it had a vital role in the
oxygen transport. The positive role of LY in improving Hb and PCV%
may be due to the effect of yeast B-vitamins. Hughes-Jones and
Wickramasinghe (1992) reported that Hb level decreases progressively
as the degree of By, deficiency increases. The increase of PCV,% in the
present study may be due to the decrease of haemolysis as a result of a
high B, in yeast-treated fish. Hughes-Jones and Wickramasinghe (1992)
stated that B, deficiency resulted in a slight increase in the serum
bilirubin level due to the intramedularly destruction of erythroblasts and
partly from a mild degree of peripheral haemoloysis. He also added that
injection of vitamin By2 (250 pg) increased hemoglobin concentration by
1g/wk within one week. Therefore, it could be easily concluded that the
supplement of 3g AA/Kg and 10% LY to the diet led to optimization of
hematological components and elimination of the negative effect of
increasing PD level in the diet. Since, AA-LY- free PD diet may has a
reductive effect on Hb and PCV,% of Oreochromis nitoticus.

b) Serum components

Blood serum components are presented in Table 5. The dietary
AA and LY increased significantly (P<0.01) serum glucose
concentration (Table5 and Fig.4) by about 2490 and 13.80%,
respectively (P<0.01). However, there was no significant differences in
serum glucose content between PD-jq PD-3, and PD-3 groups and
control one. This improvement in serum glucose concentration may be
due to AA and LY effects on absorption and metabolism in the treated
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fish as recorded by Halver, 1985, Hussein, 1995 and Kobeisy and
Hussein, 1995

Serum total protein (TP) concentration was higher in AA and
LY- fed groups (by about 7.50 and 6.90%) than in the control group
(Table 5). On the other hand, there was no significant differences
between the groups fed with PD-10 to PD-4. Such improvement was
mainly due to the significant increase (P<0.01) in serum albumin
concentration rather than globulin (Table 5). The increase in serum total
protein concentration with AA may be attributed to the improvement of
AA on loss of plasma proteins (Hargens et. al 1974). Similar results
were obtained by Waagbo et al. (1989) who reported that serum total
protein and albumin of rainbow trout fed on 2g AA/Kg diet increased by
1331 and 12.64%, respectively than control ones. In addition, the
insignificant increase in serum TP concentration of LY-fed group may
be due to LY-B6 (Mc Dowell, 1989) which is required for the synthesis
of all L-amino acids (Tryfiates, 1986). In addition, B is essential
cofactor for the transaminases enzymes which are also known as amino
transferases (Edwards and Hassall, 1980). Moreover, the metabolism of
both methionine and cysteine, which are important in protein anabolism,
are dependent on the availability of vitamin By (Tryfiates, 1986). For
this reason, the extremely physiological disturbance or even death in
animals is thought to arise by a deficiency of vitamin By (Edwards and
Hassal, 1980). Also, the insignificant increase in serum TP concentration
of AA and LY fed groups may be due to the increase of protein uptake
by muscle and this result supports the higher growth rate in the treated
groups with AA and LY than in control (Table 3 and Fig. 1).

Serum cholesterol concentrations were lower in fish receiving
AA orLY (Table 5). Also, there was no significant differences in serum
cholesterol levels between groups fed PD-q, PD-59, PD-3; and PD-4 as
compared with group fed the control diet (Table 5). Although Hassanen
(1997) showed that the serum total lipids of fish fed on 20% PD
increased significantly as compared with the control ones. It is
noticeable that these changes in cholesterol concentration meet by
corresponding changes in fat content in the muscle (Table 4). In general,
the results associated with AA role are in harmony with the findings of
Fenster (1987). Lipid metabolism seemed to be affected with AA
deficiency in rainbow trout, as indicated by the increase of liver lipids; it
also decreased in the ovaries (Petersen et. al., 1983 and Haux, 1985).
Similarly, John et al. (1979) mentioned that AA-deficient immature
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rainbow trout showed increased circulating cholesterol levels. Moreover,
Hung and Slinger (1980) mentioned that AA had a vital role on lipid
metabolism where AA is involved with vitamin E in lowering tissue
peroxidation. However, AA did not seem to have a direct stimulating
effect on the oxygenase system. Hornig and Weiser, 1976 and Ginter,
1978 reported that marginal vitamin C-depletion led to a pronounced
reduction in the activity of the rate-limiting step in cholesterol
metabolism which consequently leads to an accumulation of cholesterol
in tissues and serum. The main effect of LY on lipid metabolism is in
full agreement with the findings of Kobiesy and Hussein 1995 for the
same fish. In the same trend Scwarz and Mertz, 1959 showed that such
effect may be due tothat LY may act as a source of chromium. Recent
evidences indicated that supplementation of chromium in the diet
markedly decreased cholesterol (Bunting et al., 1994) with increased
insulin efficiency (Subiyantno et al., 1994).

Serum urea-N levels were insignificantly lower in groups fed AA
or LY and groups fed PD-jo, PD-2, PD-30 and PD-4 as compared with
group fed a control diet (Table 5). Such effect may be due to the role of
AA stored in the anterior Kidney which may improve the renal function
and lead to improve in the urea level in the blood as recorded by Halver,
1985.

Table 5 and Figs.5 and 6 showed a significant (P<0.01) increase
in T3 and less increase in T, levels for groups fed 3g AA/Kg diet and
10% LY compared with control one. However, the addition of AA and
LY led to insignificant differences in T; and T4 levels between the fish
group fed basal diet and those fed PD-j9, PD-3, PD-30 and PD-4 as
shown from the same Table and Figures. On the contrary, Fowler (1991)
showed that chinook salmon (Oncorhynchus tshawytscha) fed 30% PD
had a significant (P<0.05) lower plasma T; and T4 The significant
increase of T3 (P<0.01) and insignificant increase in Tg levels in the
treated fish groups (Table 5) are in agreement with the findings of
Hussein, (1995) on the same fish. Also, Fenster, (1987) concluded that
AA has a vital role in increasing the level of thyroid hormones. The role
of LY on increasing T5 and T4 level may be through its vital effect on
improvement of food digestion and consequently food utilization and its
role as a stimulator of GH which in turn led to more secretion of T3 and
T4 However, the insignificant increase of T4 recorded may be due to
the increase of T4 uptake by blood and this result supports the higher
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growth rate in the treated groups than in control ones (Table 3 and Fig.
1).
General Conclusion:

The obtained results of the present investigation indicate that the
formulation which includes up to 40% poultry droppings (PD), 3g AA/
kg diet and 10% live yeast (LY) appears to provide a practical diet for
Oreochromis niloticus and support normal growth, relative organ
weights, hematological, serum characteristics and thyroid hormones (T
and T4). The diet could improve the growth performance, muscle
composition, some blood constituents and thyroid hormones (T and Ts)
of this fish comparatively low costs. However, the improvement of
hemoglobin (Hb) and haematocrit (PCV%) in AA and LY - treated fish
may suggest that dietary ascorbic acid and live yeast are useful in stress
conditions particularly in case of oxygen deficiency or the other
physiological stresses due to water pollution in intensive production and
increasing of poultry droppings to high level (40%) without negative
effect on the performance of Oreochromis niloticus under subtropical
environmental conditions prevailing in Upper Egypt.
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Table 1: L-ascorbic acid, live yeast and poultry droppings levels used in
the experimental treatments.

Parameters Treatments

1 2 3 4 5 6 T
1-L-ascorbic 0.0 3.0 0.0 3.0 3.0 3.0 3.0
acid (g/Kg diet).
2- Live yeast | 0.0 0.0 10 10 10 10 10
(%)
3-Poultry 0.0 0.0 0.0 10 20 30 40
droppings (%)

Table 2: Chemical composition of the basal diet (BL), dry poultry
droppings (DPD) and live yeast (LY)

Component Basal diet Poultry droppings | Live veast

1-Moisture(%) 11.83 £0.04 881+0.14 71.50 +0.39
2- Crude protein (%) 29.95+0.76 23.03 +£0.27 14,75 +0.88
3- Crude fat (%) 3.28 £0.04 093+0.10 5.23+0.06
4- Ash (%) 13.17+0.14 27.33+0.29 7.50+0.00
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Table 3: The average body gain, length, relative organ weights and survival rate of
Oreochromis niloticus fed different levels of poultry droppings supplemented
with ascorbic acid (AA) and live yeast(LY)

Iy Basal Basal | Basal Basal diet + ascorbic acid + live yeast
;\\"he,, ¢ | diet®L) | diet o+ | diet +live
"’ra,bw\ ascorbic | yeast +Poultry droppings
o acid 10%  20% 30%  40%
l-Average body gain | 136° | 183* | 221° 161% | 158" 168% | 133°
(g/fish) +061_ |+049 |+08 [+051 |+059 +069 | £047
2-Average length 082* 1.07* 1L39* 1.18* 1.24* L41* 1 995"
[ncrement (mm) +0.30 +0.40 +038 +046 |+052 +063 | +£030
3-Condition factor 170" 174 | L79° 1.76* | 176" g0 | an*
(n +007 | £004 |+008 +005 |+007 |+006 |x007
4- Survival (%) 95°* 100" 100* wo* | 95° 95* 90"
5-Hepatosomatic g | Fa5r | st 3l O T B 283" | 238°
Index (HSI) £027 | 035 [+029 |+042 |043 +037 | £040
6-Female GSI 1.34* 199* | 218* 7~ | 182" 1L13* | 169"
+047 | %072 |+092 +045 |[+076 |£056 |+0.10
7- Male GSI 058" | 060* | 065" 049° | 043°* 042* | 056"
+009 (+011 |£015 |[2016 [+005 |+010 | 009

e Means within rows differ (P< 0.05) when superscripts differ

Table 4 Muscle composition of Oreochromis niloticus fed different levels of pouitry
droppings (PD) supplied by ascorbic acid ( AA ) and live yeast (LY.

]}.ea Basal diet | Basal diet | Basal | Basal diet + ascorbic acid + live yeast
\bhebt (BL) +ascorbic | diet +
f?ra,,,e!‘ Acid live yeast +Poultry droppings
or 0%  20% 30% 0%

1- Moisture (%) 7560° | T8I | 7453 | 7421° | 7485 | 7A473= | 15210 |
+0.18 £035 £0.29 +026 |+0.17 |£009 |+0.13

2- Crude protein (%) 7479 | 7536° 75.02° 75.38° | 75.35% | 1423 | 7424°
+£0.51 +£033 +043 +028 | +082 [+136 +085

3- Crude fat (%) 6.00% 5.44° 528° 645° |5.54% | 608% 430°
£024 | +037 +021 | +046 |£023 |+047 |x030

4- Ash (%) 18.58* 18.17* 1850* 16.58° | 16.92° | 16.67° 1867*
+0.29 +0.30 +0.69 +0.19 | 010 |04l +030

Means within rows differ (P<0.05) when superscripts differ
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TableS: Influence of poultry droppings levels on some blood constituents of
Oreochromis niloticus supplemented with ascorbic acid (AA) and live yeast (LY).
Basal Basal Basal Basal diet + ascorbic acid + live yeast

r
;: eabbew diet (BL) | diet  + | diet +
"“"a,.\ ascorbic | live yeast +Poultry droppings
€ra,.

acid 10% 20%  30% 0%
a)Haematology:
1-Hemoglobin 674" [846° 15+ 735% |717% [637° |[63s®
(g/dl) 099 |£074  1£049 11013 |£025 [+os8 |4 0.27
2-Haematocrit 3050 13850 [3575° | 3075 [32.50° | 2795 27.00°
PCV(%) 511 14250 (£522 390 |£225 [+397 |s1m3

B)Serum components
1-Glucose (mg/dl) 1162> [1451* | 1322* [913¢ |g7p% 942% | 840"

+830 | +986 1052 [ +£1212 | +£1063 [ +14.19 | +590
2-T.Protein (gdl) | 333° |359% [356% |379 350%™ [393* (356
£006 | +017 |+013 £030 [£010 |+019 {+0]5
3- Albumin ( g/dI) 1.69° 1L % 189%™ f211* |186% |197® 1.94 %
006 1 £007 +004 |+004 |+008 |012 +£0.09

Globulin (g/dl) 161* 13" 162" l.e8*® 1.63° 2.02* 1e62°
+0.10 +0.12 +0.12 £033 | £015 | 029 |+0.11
5-A/G ratio | 1.07* 1.19* 111" 137" 1.20* 1.09* L21*

+0.10 £0.15 +0.09 £020 1+014 [+027 | +0.11

6-Cholesterol (mg/dl) | 111.1°* | 106.1* 109.0* 1205* | 128.1* [ 1255* | 130.3*
+21.46 | +11.58 +10.34 £2046 | 1218 | +644 | +12.34
8-Urea-N  (mg/dl) 5.21* 7038 6.49° 6.13° 8.68° 6.96 ° 6.75*°
+0.98 0.1 =091 119 | +128 |+153 [+189

C-_ Hormones

1- T (ng/ml) 0.70° | 138" 1.9°* 138" (065" [068° |o6g®
022 015 |+030 |+044 |+008 |+010 +£0.17

2- Ty (u g%) 132* |1s* 1.8 1.60* | 166* |1.72* |154°

1022 +0.21 +036 £020 [+030 [+021 |+ 032

Means within rows differ (P< 0.05) when superscripts differ
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Fig | . Effect of poultry droppings on body gain of O.niloticus
supplemented with ascorbic acid and live yeast.
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Fig.2 . Etfect of poultry droppings on hepatosomatic index of
O.niloticus under supplementation of ascorbic acid and live yeast
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Fig.3 . Effect of poultry droppings on hemoglobin levels of
O.niloticus under supplementation of ascorbic acid and live yeast.
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Fig 4 . Effect of poultry droppings on glucose levels of O.niloticus
under supplementation of ascorbic acid and live yeast.
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Fig.5 . Effect of poultry droppings on T3 levels of O.niloticus under
supplementation of ascorbic acid and live yeast.
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Fig.6 . Effect of poultry droppings on T4 levels of O.niloticus under
supplementation of ascorbic acid and live yeast.
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