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Abstract

A study was conducted to evaluate the effects of a biodegradation method on the nutritive
value of undegraded rice husk (RH) and biodegraded rice husk (BRH) for Nile tilapia
fingerlings. Undegraded rice husk (RH) and biodegraded rice husk (BRH) were incorporated
into six isonitrogenous (35% CP) test diets 7.5%, 10% and 12.5% inclusion levels against
maize. A diet without undegraded rice husk (RH) and biodegraded rice hush (BRH) served as
control. The experimental diets were fed to triplicate groups of fish fingerlings (0.81g average
body weight) for 70 days. The mean weight gain and specific growth rate of fish across the
various inclusion levels were significantly better (P<0.05) than the control except at 12.5%
level of inclusion in both RH and BRH. Feed conversion ratio (FCR) increased with the
inclusion level of test ingredients (RH and BRH) but no significant difference (P>0.056)
between RH diets and the control up to 10% inclusion but for the BRH beyond 7.5% FCR
performance became significantly different. Investment cost analysis decreased significantly
on addition of both RH and BRH to the different experimental diets. Blood parameters like
PCV, Hb and lymphocyte in all experimental diets dropped below the control diet but as the
level of the test ingredient increased so thus the above named parameters. Neutrophil on the
other hand significantly increased along inclusion level on the RH diets. No regular pattern
was observed in the biochemical parameters: alanine transaminase, alkaline phosphatase and
aspartate transaminase at the variousinclusion levels of test ingredients.

Keywords. Rice Husk, Biodegradation, Nile Tilapia, Pleurotus tuber-regium, Feed
conversion ratio

INTRODUCTION
High cost of conventional feedstuffs necessitates the need to look into the inclusion of
non-conventiona feedstuffs in aqua feeds as a way to reducing the cost of fish feeding.
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The use of non-conventiona feed ingredients has been advanced as a way of improving
animal production in the tropics (Ogunji, 2004). The potential and utilization of non
conventional feedstuffs in aguaculture feed have been reviewed by (Francis et al., 2001,
Ugwumba and Ugwumba, 2003,). Their levels of inclusion in agua feed vary and
largely depend on their availability, nutrient level, processing technique, species of fish
and cultural farming pattern prevaent in the locaity (Gabrie et al., 2007). The
recommended levels of non-conventional plant feeds (NCPF) vary and have so many
factors that limit their higher level of inclusion (Nandeesha et al., 1989). These are low
protein content (Ibiyo and Olowosegun, 2004), amino acid imbalance (Eyo, 2001) and
presence of anti-nutritional factors (Oresegun and Alegbeleye, 2001).

Rice husk (RH) is the dry outer covering of rice grain, which is always removed during
the milling of rice (Aderolu and Oyedokun, 2009). It is of no direct nutritional value to
man and in most mills; it is often discarded or alowed to rot away. Nigeria has the
potential to produce about 200,000 metric tons annualy (Aderolu and Oyedokun,
2009). Despite its abundance, nutritionists have neglected the use of rice husk in
monogastric animal feed production because of the high fibre content, poor nutritive
value and bulkiness (Dafwang and Shwaremen, 1996).This relatively high fiber content
of RH may limit its use in tilapia feeds because this fish lack the ability to secrete
cellulase, the main cellulose digesting enzyme (Buddington, 1980). Attempts at
increasing the utilization of fibrous feed ingredients like RH include adequate
fortification with micro nutrients (Onifade, 1993), supplementation with high quality
protein and amino acids (Delorme and Wojak, 1982), physical and chemica pre-
treatments and the use of microbial enzymes and antibiotics (Onilude, 1994; Wing-
Keong et al., 2002). The biological treatment of fibrous materials is not entirely new
and the biotechnological techniques are gradually being introduced in the field of
animal nutrition and production throughout the globe (Belewu and Popoola, 2007).
Biodegradation of RH may reduce its fiber content and improve its nutritive value for
fish. However, the effect of biodegradation processing upon RH nutritive value for
tilapia remains uncertain. Hence, the present study was conducted to evaluate the effects
of P. tuber-regium degraded rice husk, as an energy source on the feed intake, weight
gain, feed conversion ratio, haematology and biochemical parameters in Nile tilapia
(Oreochromis niloticus) fingerlings.

MATERIALSAND METHODS
The experiment was carried out at the Fish Nutrition Unit of the Department of Marine
Science, University of Lagos, Akoka, Lagos, Nigeria.
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Collection of Rice husk and Inoculation

The rice husk was obtained at a local rice mill industry at Owode-Egba in Ogun State,
Nigeria. The rice husk was divided into small portions, water was added into each
portion to make it moist. All the portions were mixed together and covered with
polythene for fermentation to take place. It was allowed to ferment for seven daysto aid
the release of nutrients (Fasidi et. al., 2008). The dried sclerotium of P. tuber-regium
was cut into chumps and soaked in water for few hours (2-3 hours). The soaked
sclerotium was used to inoculate the rice husk. The inoculated rice husk was covered
with polythene to give the desired heat required for proper spread of the mycelium. The
mycelium was allowed to grow for fifteen days (Fasidi et al., 2008) to alow for the
even spread and biodegradation of rice husk. The undegraded rice husk and the
biodegraded rice husk were analysed for their proximate composition (Table 1).

Table 1. Proximate composition of raw and biodegraded rice husk.

Undegraded Rice Biodegraded Rice Husk(BRH)

Husk (RH)
Moisture 7.4 7.6
Crude Protein 1.18 2.06
CrudelLipid 1.12 1.14
Ash 13.16 11.13
CrudeFibre 28.27 23.88
Nitrogen Free Extract 48.87 47.19

Diet Formulation

Based on the nutrient composition of the feedstuffs, seven iso-calorific and iso-
nitrogenous experimental diets were formulated. Undegraded rice husk (RH) and
biodegraded rice husk (BRH) were incorporated into the six test diets (RH1, RH2, RH3,
BRH1 , BRH2 and BRH3) as an energy source a a rate of 7.5, 10.0 and 12.5%
respectively. A diet without undegraded rice husk and biodegraded rice husk served as
control as shown in Table 2.
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Table 2: Gross composition of experimental diets containing undegraded rice husk (RH) and

biodegraded rice husk (BRH) at various replacement level with maize .

Experimental Diets

Ingredients Control RH,7.5% RH,10% RH,12.5% BRH,7.5% BRH,10% BRH,12.5%
Fish meal (72%) 25.00 25.00 25.00 25.00 25.00 25.00 25.00
Groundnut cake 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Soybean meal 25.00 28.00 28.00 28.00 28.00 28.00 28.00
M aize 36.00 28.50 26.00 23.50 28.50 26.00 23.50
Wheat offal 3.00 - - - - - -
Rice husk - 7.50 10.00 12.50 - - -
Degraded rice husk - - - - 7.50 10.00 12.50
Dicalcium sulphate 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Soy oil 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Vit. Premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Lysine 0.30 0.30 0.30 0.30 0.30 0.30 0.30
M ethionine 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Calculated Nutrients Value of the Feed

Crude Protein (%) 35.31 35.48 35.44 35.39 35.54 35.44 35.39
Lipids (%) 5.90 5.64 5.65 5.60 5.64 5.62 5.60
Dietary Fibre (%) 3.35 5.08 5.20 5.33 5.05 5.16 5.29
Energy-Protein Ratio 10.14 9.90 9.90 9.90 9.9 9.9 9.9

(Kcal/g)

Fish Feeding

Nile tilapia (Oreochromis niloticus) (0.81g average body weight) were obtained from a

private fish farm, Nouvos Farm at Agric area, lyana-Oba, Lagos. The diets were fed to
triplicate groups of 10 fish at 5% body weight/day, twice a day (0900 and 1600 h) for

70 days. Fish were weighed collectively at 14-day intervals, their average weights
recorded and the daily rations were adjusted accordingly.

Diet Perfor mance Evaluation

Growth performance and nutrient utilization of fish fed the experimental diets were
determined in terms of Final Individua Weight, Survival (%), Specific Growth Rate

(SGR %/ day), Feed Conversion Ratio (FCR), Protein Efficiency Ratio (PER) and Net

Protein Utilisation (NPU) responses and was calcul ated as:

Mean Weight Gain (g) = Mean Final body Weight - Mean Initial body Weight

Weight Gain (%) = Final weight — Initial Weight X 100
Initial weight

SGR (%/day) = In final body weight - In initial body weight

Time (days)
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FCR = dry weight of feed fed

Fish weight Gain
NPU = Net protein in Carcass
Protein Fed
Fl= Feed Intake During Experimental Period
No of Days

Carcass Analysis

Three (3), Nile tilapia per treatment were sacrificed at the beginning and end of the
feeding trial respectively and analysed for their carcass composition (AOAC, 2004).
Economic Analysis

Economic Analysis was estimated as:

Incidence Cost Analysis (ICA)= Cost of Feed/ Mean Weight Gain

Profit Index(Pl) = Cost of Fish/ Cost of Feed

Haematological Analysis

The haematol ogical parameters of the fish blood were done using the method of Joshi et
al. (2002).

Enzyme Assays

Three enzymes were determined (aspartic acid transaminase, aanine transaminase and
alkaline phosphatase) using the procedure from QCA diagnostic test-kits.

Water Quality Monitoring

Water temperature and dissolved oxygen were measured using a combined digital
dissolved oxygen meter (YSI Model 57, Yelow Spring Ohio); pH was monitored
weekly using pH meter (Mettler Toledo — 320, Jenway UK).

Statistical Analysis

All data were anaysed with one-way ANOV Ates using SPSS version 16.0 (SPSS Inc.,
Chicago, IL, USA). Where ANOVA revealed significant difference (P< 0.05), Duncan
multiple — range test (Zar, 1996) was applied to characterize and quantity the
differences between treatments

Results

Table 3 showed the Growth and Economic Performance of Oreochromis niloticus fed
undegraded rice husk (RH) and biodegraded rice husk (BRH). The MWG and SGR
showed significant difference (P<0.05) across the test diets, while the highest MWG
and SGR were recorded by RH1 respectively and the least by BRH3. The two
parameters decreased with increasing inclusion of RH and BRH in the diets. No regular

36
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pattern was recorded for the feed intake though, there was significant difference in the
quantity of feed consumed. The highest consumption was recorded by BRH2 and the
least by the control group. The FCR recorded a slight significant difference, while the
CTR recorded the least FCR, the highest value of FCR was recorded by BRH3.

Table 3: Growth and Economic Performance of Oreochromis niloticus fed undegraded
rice husk (RH) and biodegraded rice husk (BRH).

Experimental diets

Parameters CTR RH1 RH?2 RH3 BRH1 BRH?2 BRH3
AVGINWT  081° 0.87° 0.87° 0.87° 0.81° 0.83° 0.82°
AVGFNWT  4.09° 4.65° 4.30° 3.94° 4.42¢ 434" 3.80°
MWG 3.28° 3.84° 3.49° 3.18° 3.61¢ 351% 2.98°
SGR 2.31° 2.49 2.3¢¢ 2.28° 2.42° 2.36¢ 2.19°
FI 483° 5.79° 553 6.19¢ 5.48° 6.59° 5.92¢
FCR 147° 151° 1.58° 1.95° 1.52° 1.87° 1.99°
FCE 0.68° 0.66°c 0.63° 0.52° 0.66™ 0.53° 0.50°
IC 0.23° 0.15° 0.20° 0.25¢ 0.19° 0.246™ 0.25¢
=] 19.47° 25.76° 21.43° 18.79° 21.61¢ 17.35™ 19.76¢
AVGINWT:. Average initial weight

AVGFNWT: Average final weight

MWG: Mean weight gain

SGR: Specific growth rate

FCR: Feed conversion ratio

FCE: Feed conversion efficiency

FI Feed intake

IC: Incidence cost

Pl: Profit index

The economic parameters studied (incidence cost and profit index) showed significant
difference (P<0.05) across the test diets. RH1 showed the highest profit index followed
by BRH1, while the least was recorded by RH3.

Table 4 presented the haematological indices of Oreochromis niloticus fed undegraded
rice husk (RH) and biodegraded rice husk (BRH). All the haematological parameters
tested showed significant difference (P<0.05) across the test diets. There was adrop in
the volume of PCV and Hb against the control and gradual increase was subsequently
observed with increased inclusion of RH and BRH. There was gradual increase in
neutrophil with increased RH and gradual decrease with increased BRH; opposite of
this was observed with lymphocyte. No value was recorded for eosinophil except in
BRH2.
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Table 4: Haematological indices of Oreochromis niloticus fed undegraded rice husk (RH) and biodegraded rice
husk (BRH).

Experimental Diets

Parameters CTR RH1 RH2 RH3 BRH1 BRH2 BRH3
PCV% 41.00°40.57 3267°  34.00°41.15 38.00°%1.15 36.67°+0.88 37.67°+0.33 38.67£0.66
Hb 14.37°40.43 10.46°  11.37°+0.06 12.07°+0.08 12.77°+0.03 12.87°+0.06 12.83%+0.03
Neutrophil (x10°uL™) 51.00%+0.57 56.00°  58.67°+0.88 61.00%0.57 63.00%+1.15 52.67%+0.66 54.33"+0.94
Lymphocyte(x10°uL™?)  48,00°+0.57 4567° 4200057 41.33°+0.88 37.33+0.88 42.00°+0.57 45.00°0.57
Eosinophil(x10%uL %) 0.00%0.00 0.00%+  0.00°%0.00 0.00°0.00 0.00°0.00 5.00°+0.57 0.00°+0.00

PCV:Packed Cell Volume, Hb: Haemoglobin Content

The results of biochemical indices of Oreochromis niloticus fed undegraded rice husk
(RH) and biodegraded rice husk (BRH) is presented in table 5. There were significant
differences (P<0.05) in AST, ALT and ALP. The activities of the enzymes AST and
ALT was highest in BRH1. The least value was recorded in RH1. The highest level of
ALP activity were recorded in RH1 and RH3 recorded the least value of ALP.

Table 5: Biochemical indices of Oreochromis niloticus fed undegraded rice husk (RH) and biodegr aded
rice husk (BRH).

Experimental Diets

Parameter s CTR RH1 RH2 RH3 BRH1 BRH2 BRH3
AST (1U/L) 92.00° 85.33° 97.83 100.17° 126.33° 122.17° 124.67°
ALT (IU/L) 35.22¢ 8.67° 18.00° 30.33° 38.33° 36.67* 38.33°
ALP (IU/L) 56.62° 79.90° 54.97° 4214 75.42° 77.50° 75.33%°

AST.....Aspartic Acid transaminase
ALT.....Alanine transaminase
ALP.....Alkaline phosphatse

Discussion

According to Jauncey (2000), the most important characteristic of feedstuffs is the
bioavailability of nutrients, particularly digestible protein and digestible energy. The
growth performance of a fish is dependent on feedstuff nutrient composition and
availability, feed composition and fish ability to utilize the available nutrient. When rice
husk was biodegraded with sclerotium of Pleurotus tuber-regium for fifteen days, the
process resulted in improvement in the proximate composition of the biodegraded rice
husk. This result agreeed with the work of Nwanna et al. (2005) who fermented
bambara nuts and El Sayed (2003) who fermented water hyacinth. It is expected that
growth of tilapia fed diets containing similar levels of digestible protein and digestible
energy should be identical (Fagbenro and Davies, 2001). Growth retardation and poor
feed conversion ratio was, however, observed in the diets containing RH and BRH. El-
Sayed (2003) fed fermented water hyacinth to Nile tilapia and reported poor
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performance when compared to that of control. This could be due to high fibre level
which accumulates into increased cell wall materials and non-soluble polysaccharides
which invariably limit the rate of digestion and nutrient absorption (Aderolu and
Oyedokun, 2009). According to Sayer et al., (1991), high fibre diets result in increase in
weight of excreta and poor nutrient absorption. Keembiyehetty and De Silva (1993) also
reported decrease in weight gain at high fibre load inclusion. More so, that Nile tilapia
has been identified as lacking the ability to secrete cellulase, the main cellulose
digesting enzyme (Buddington, 1980). Increased feed intake was observed in the test
diets and this could be justified by the work of Ponigrahi and Powel (1991), that for
efficient growth rate, feed intake must correspondingly increase to meet up with
anticipated growth rate of the animal in question. Fish fed diets containing RH had
better FCR, MWG, and SGR than BRH. Similar results were obtained by Wing-Keong
et. al., (2002) in tilapia fed PKC, where the fermented PKC failed to have a better
weight gan and FCR over raw and enzyme-treated counterparts. Though, the
explanation given by the authors was probably due to the presence of mycotoxin and the
amino acid deficiency of fungi protein in the fermented PKC as confirmed by Lim et
al. (2001), on fermented PKM with Aspergillus flavus.

Economic evaluation reveded that the cost of producing fish (IC) was significantly
different between the treated RH, BRH and the control but the least value was recorded
by RH1 and highest by BRH3. The reasons for the least cost in RH1 was as a result of
the low cost of purchasing rice husk which at some times can be free and a so due to the
presence of low fibre in the diet which is not likely to hinder nutrient absorption in the
fish; and the high cost in BRH3 is due to the time taken to degrade the rice husk by the
mushroom, time taken to dry it and also the relatively high fibre content in the diet
which may hinder nutrient absorption according to (Aderolu and Oyedokun 2009).
Haematology has been developed and well utilized in assessing the health of man and
livestock. Svobodova et al., (1991) opined that ichthyo-haematology would be useful
in the assessment of suitability of feeds and feed mixture, evaluation of fish conditions,
determination of toxic effect of substances as well as diagnosis of disease.
Haematological characteristics of most fish have been studied with the aim of
establishing normal value range and any deviation from it may indicate a disturbance in
the physiological process (Rainzapaiva et al., 2000). In the present study, values of
PCV and Hb were observed to have dropped in test diets compared to the control. This
may be as a result of stress induced by the high fibre in the diet as reported by
Rainzapaiva et al.(2000). This study corroborates with the work of other researchers
who have aso reported a decrease in haemocrit and haemoglobin content with increase
level of test ingredients. Blom et al., (2001) and Richard et al., (2003), reported that
blood infection might reduce haematocrit value and erythrocyte count. Martins et al.,
(2002; 2008), reported increase in number of neutrophil due to stress factor. In this
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study, there was significant increase (P<0.05) in neutrophil of fish fed diets containing
RH and BRH. The results also agreeed with the work of Fagbenro et al. (2010) who fed
raw sunflower and sesame seedmeal to Clarias gariepinus and reported increases in the
nuetrophil value as a result of stress induced by anti-nutrients present in them. The
inclusion of RH led to a significant reduction in the lymphocytes at increasing level of
inclusion. Since the fish did not show any sign of externa discomfort, the reduction
may probably be as a result of stress induced by anti-nutritional factors or probable
shortfall in some essential amino acids.

The serum enzyme in RH and BRH groups did not follow a particular pattern; this had
the same pattern with the work of Mona et al, (2007) who worked on effect of
vanadium toxicity on Clarias lazera. The vaues of AST and ALT fall within the range
reported for healthy Nile tilapiaby Manuel et al. (2007).

In conclusion, the results obtained from this experiment showed that both 7.5% of RH
and BRH can be incorporated into the diets of O. niloticus without any adverse effect on
growth, nutrient utilization, haematology and biochemical parameters in Nile tilapia
(Oreochromis niloticus) fingerlings.

REFERENCES

Aderolu, A.Z. and Oyedokun, G. (2009). Comparative utilization of biodegraded and
undegraded rice husk in Clarias gariepinus diet. African Journal of
Biotechnology 8(7):1358-1362.

AOAC (Association of Official Analytical Chemists). (2004). Official methods of
analysis. Vol. | & 1, 15th edition. Kenneth, H. (ed.). Arlington, Virginia, USA.
1298p.

Blom. JH., Lee K.J. Richard J.,, Dabrowski K., Ottobre J. (2001). Reproductive
efficiency and maternal offspring transfer of gossypol in rainbow trout
(Oncorhynchus mykiss) fed diets containing cottonseed meal J. Anim Sci. 79,
1533 - 1539.

Buddington, R.K., 1980. Hydrolysis-resistant organic matter as a reference for
measurement of fish digestion efficiency. Trans. Am. Fish. Soc. 109, 653- 656.

Dafwang 1.l1. and Shwaremen E.B.N. (1996) Utilization of Rice Offal in Practical
Rations for Broiler Chicks. Nig. J. Anim. Prod. 23(1): 21-23.

Delorme C, Wojak B (1982) Interaction of Dietary Protein with Cellulose in the
Adaptation of Calorific Dilution by Weanling Rats. J. Nutr. 112: 12-28.

Duncan, D.B. (1955). Multiple range and multiple F tests. Biometrics, 11: 1-42.

El-Sayed A-F M (2003) Effects of fermentation methods on the nutritive value of water
hyacinth for Nile tilapia (Oreochromis niloticus (L.) fingerlings.

Aquaculture 218 (2003) 471- 478.



PAT 2015; 11 (1):32-43 ISSN: 0794-5213; Aderolu et al ; Effects of Pleurotus Tuber-Regium Degraded Rice Husk ...41

Eyo A.A. (2001) Chemical composition and amino acid content of the commonly
available feed stuff used in fish feeds in Nigeria. Fish Nutrition and fish feed
technology in Nigeria. In: Eyo A.A. (ed.) Proceedings of the first Nationd
Symposium on fish Nutrition and Fish Technology NIOMR Lagos. pp. 58-71.

Fagbenro, O. A. and Davies, S. J. (2001): Use of Soybean flour (dehulled solvent —
extracted Soybean) as a fish mea substitute in practica diets for African Catfish.
Clarias gariepinus (Burchell, 1822): growth, feed utilization and digestibility:
Journal of Applied Ichtyology 17: 64 — 69.

Fagbenro O. A, Adeparusi E. O and Jimoh W. A. (2010). Haematological profile of
blood of African catfish (Clarias gariepinus, Burchell, 1822) fed sunflower
and sesame meal based diet. Conference Proceeding of the 25th Annual
Conference of Fisheries Society of  Nigeria (FISON).

Fasidi, 1.0O., Kadiri, M., Jonathan, S.G., Adenipekun, C.O., and Kuforiji, O.O. (2008).
Cultivation of edible Tropical Mushrooms. Ibadan University Press.pp77.

Francis G., Makkar H.P.S., K. Becker, 2001. Anti-nutritional factors present in plant

derived alternative fish feed ingredients and their effectsin fish.
Aquaculture 199, 197 — 227.

Gabriel U.U., Anyanwu P.E. and Akinrotimi A.O., (2007). Blood Characteristics
Associated with Confinement Stress in Black Chin Tilapia Sarotherodon
melanotheron. Journal of Fisheries International 2(2): 186-189.

Ibiyo L.M.O. and Olowosegun T (2004) The potential for improving profitability in
Aquaculture pp.45-53. In: PA Araoye (ed). Proceedings of the 19th Annual
Conference of the Fisheries Society of Nigeria (FISON) ILORIN. p. 896.

Jauncey, K. (1982) The effects of varying dietary protein level on the growth, food
conversion, protein utilization and body composition of juvenile tilapias
(Sarotherodon mossambicus). Aquaculture, 27 (1): 43-54.

Jauncey, A. (2000) Nutritional requirements. In: Beveridge, M.C.M. & McAndrew, B.J.
(eds). Tilapias: Biology and Exploitation. Kluwer Academic Press, London.
pp.237-275.

Joshi PK, Bose M and Harish D (2002) Changesin certain haematol ogical parameters
in asiluroid catfish Clarias batrachus (Linn) exposed to cadmium chloride.
Pollution Resources 21 (2): 129 - 131.

Keembiychetty, C.N., De Silva, S.S. (1993) Performance of Juvenile Oreochromis
niloticus (L) Reared on Diets Containing Cowpea, vigna catiang and Black
Grain, Phaseolus mungo Seeds. Aquaculture.112: 207-215.

Lim, HA., Ng, W.K,, Lim, SL., Ibrahim C.O. (2001) Contamination of Pam Kernel
Meal with Aspergillus flavus which affects its Nutritive Value in Pelleted Feed
for Tilapia, Orechromis mosambicus. Aquac. Res. 32: 895-956.



PAT 2015; 11 (1):32-43 ISSN: 0794-5213; Aderolu et al ; Effects of Pleurotus Tuber-Regium Degraded Rice Husk ...42

Manuel J. Michael, Miller L. debra, and Merril L. Anita (2007) Haematologic and
plasma biochemical values of healthy hybrid Tilapia (Oreochromis niloticus)
maintained in a recirculatory system. Journal of Zoo and Wildlife Medicine
38(3):420-424.

Martins, M.L., Moraes F.R., Fujimoto, R.Y., Nomura, D.T. and Fenerick Jr, J. (2002)
Respostas do hibrido tambacu (Piaractus mesopotamicus Holmberg, 1887 macho
x Colossoma macropomum Cuvier, 1818 fémea) aos estimulos simples ou
consecutivo de captura. Bol. Inst. Pesca. 28(2): 195-204.

Martins, M.L., Mourifio, JL.P., Amara, G.V., Vieira, F.N., Dotta, G., Jatoba, A.M.B.
Pedrotti, FS., Jerénimo, GT., Buglione-Neto, CC. and Pereire-Jr., G., (2008).
Haematological changes in Nile tilapia experimentally infected with
Enterococcus sp. Braz. J. Biol., 68(3): 657-661.

Mona S. Zaki, Nevin E. Sharaf and Mostafa H. Osfor (2007). Effect of vanadium
toxicityon  biochemical, haematological and clinicopathological changesin
Clarias lazera present in the River Nile. American-Eurasian J.Agric.

Environ. Sci. 2(6):741-745.

NwannaL.C., EnujiughaV.N., Oseni A.O. and NwannaE.E. (2005): possible effects of
funga fermentation on bambara groundnut (Vigna subterranean (L) Verdc.) as

afeed resource. Journa of Food Technology 3 (4); 572-575.

Nandeesha M.C., Srikanth G.K., Varghese T.J., Kesha Vanath P, and Shetty H.P.C.
(1989) Growth performance of an Indian major carp catla cattla (Ham.)
onfishmea —Feed nutrition research in Asia. Proceedings of the third Asian
Fish Nutrition Network meeting. Asian fish Society Spec Asian Fisheries
Society Mamla, Phillipines. 4. p.166.

Ogunji J.O. (2004): Alternative protein sourcesin diets for farmed tilapia. CAB
International  Nutrition Abstracts and Reviews. Reviews 13 Series B 74(9),
23N — 32N.

Onifade A.A. (1993) Comparative Utilization of Three Dietary Fibre Sources by Broiler

Chickens. Ph.D. Thesis Department of Animal Sciences, Ibadan, p. 244.

Onilude A.A. (1994) Production, Characterization and Utilization of Some Dietary
Fibre Degrading Enzymes as Additives in Broiler Diets. Ph.D. Thesis
Department of Microbiology, University of Ibadan, Nigeria, p. 118.

Ponigrahi, S. and C.J. Powel, (1991). Effect of high rates of inclusion of palm kernel
meal in broiler chick diets. Anim. Feed Sci. Technol. 34: 37-47.

Rainza-Paiva, M.J.T., C.M. Ishikawa, A.A. Dogtiras and N.N. Felizando (2000).
Haematological analysis of “Chara’ Pseudoplatysoma fasciatum in captivity.
Aqua 2000. Responsible aguaculture in the new millennium:Nice, France.Eu.
Aqu. Soc. Special Pub. 28:590-592.



PAT 2015; 11 (1):32-43 ISSN: 0794-5213; Aderolu et al ; Effects of Pleurotus Tuber-Regium Degraded Rice Husk ...43

Richard J.,, Lee K, -J, Czesny S., Ciereszko A., Dabrowski K. 2003. Effect of feeding
cottonseed meal contaning diets to broodstock rainbow trout and their
impact on the growth of their  progenies. Aquaculture 227, 77 — 87.

Sancholle M. and Losel D.M. (1995) Lipids in funga Biotechnology. In: The Mycote
I1. Genetics and Biotechnology Published by Berlin: Spring Verlag. pp. 339- 352.

Sayer W.C., Mosenthin R., Ahrens F. and Denttartog L.A. (1991) The Effect of Science
of Fibre on lleal and Faecal Amino Acid Digestibility and Bacteria Nitrogenous
Excretion in Growing Pigs. J. Anim. Sci. 69: 4070-4077.

Shalaby A. M., Khattab Y. A. and Abdel Rahman A. M. (2006) Effects of Garlic
(Allium sativum) and chloramphenicol on growth performance, physiological
parameters and survival of Nile tilapia (Oreochromis niloticus). J. Venom. Anim.
Toxinsincl. Trop. Dis. vol.12 no.2.

Svobodova, Z., Fravda, D. and Paakova, J. (1991) Unified methods of haematological
examination of Fish. Research institute of fish culture and hydrobiology,

Vodnany, Czechoslovekia. 331pp.

Ugwumba A.A.A. and Ugwumba A.O. (2003) Aquaculture options and the future of
fish supply in Nigeria. The Zoologist 2: 96-122.

Wing-Keong NG, Hong-Aik L, Siew-Lang L, and Che-Omar 1. (2002) Nutritive Value
of Palm Kernel Meal Pre-Treated with Enzyme or Fermented with Trichoderma
koningii (Oudemans) As a Dietary Ingredients for Red Hybrid Tilapia
(Oreochromis sp.). Aquac. Res. 15(33): 1199-1207.



