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Abstract

A total of 270 Mamoura chickens (243 hens and 27 cocks) of 24
weeks old were randomly divided into 9 triplicate groups (10 birds
X 3 replicats X 9 treats). The replicate contains one cock and nine
hens. They were reared in conventicnal floor brooder houses and
fed the experimental diets for 24 weeks experimental period. Nine
experimental diets were formulated in which the first (T1)
contained yellow com (YC) and soybean meal (SBM) as the main
sources of energy and protein, respectively. In the other diets YC in
T1 was replaced by either sorghum grains (SG) or cassava root
meal (CRM) at substitution levels of 25 % (T2 and T6,
respectively), 50 % (T3 and T7, respectively), 75 %(T4 and T8,
respectively) and 100% (T5 and T9, respectively). All diets were
adjusted to be iso-nitrogenous of about 16 % CP and iso-caloric of
a bout 2800 Kcal ME/Kg. Laying hen performance, egg quality,
fertility and hatchability were measured. A metabolism trial was
also carried out to determine the nutrient digestibilities and
metabolizabilities of the experimental diets,

The obtained results showed that, there were no significant
differences between the control group and those of 25 and 50 %
substitution levels of either SG or CRM for YC in live body weight,
weight gain, egg production, feed conversion, fertility, hatchability
and economic effidency which significantly surpassed those of 75
and 100 % replacement. No significant differences were found
among all treatments in egg weight, feed intake and
measurements of egg quality except yolk colour which: gradually
decreased with the increase in substitution level of SG or CRM.
Birds fed on the control diet and those fed on 25 and 50 %
substitution levels of SG or CRM on the expense of YC resulted in
significant better digestibility and metabolizability values than those
on 75 and 100 % substitution levels. With the exception of some
significant differences in concentration of plasma calcium and
phosphorus, no significant differences were detected among all
dietary treatments in concentration of plasma total protein, total
lipids, glucose and cholestrol or in that of blood hemoglobin and
also in hematocrit value.

In conclusion, when the performance of laying hens are put
into consideration in addition to the economic efficiency, it appears
that, either SG or CRM can be incorporated in layer diets at a
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substitution level up to 50 % for YC without any deleterious
effects. This is of great benefits specially in case of yellow corn
shortage.

INTRODUCTION

Yellow corn (YC)is one of the most important sources of energy for poultry
rations. It represents about 60 - 70 % of the ration, therefore the raising in its price
from time to time owing to its universal use was reflected on rations prices and hence,
on the final products of poultry, /i e. meat or egg. It is still difficult to produce
sufficient amount of YC in Egypt due to the limited cultivable areas, and the imported
amounts did not cover the great gab between the demand and supply of YC. However,
many attempts have been carried out to search for alternative cheap sources of
energy to replace YC in poultry rations.

Sorghum grains (SG) could be considered a promising cereal grain for
livestocks. It is cultivated widely in upper Egypt and may be used to replace a part of
YC in poultry diets. Douglas and Sullinan (1987) and Fayek et a/. (1989) reported that
SG could totally replace YC in poultry rations. Branton et a/. (1989) found a significant
reduction in egg production when SG completely replaced YC in laying hen diets.
Mandal et al. (1993) reported that SG could constitute 37.5 % of layer diets, (in place
of YC,) without affecting production traits.

Tapioca or cassava root meal (CRM) is very rich in starch and could be
considered as one of energy sources that can be used in poultry rations (Vogt and
Penner, 1963). Schiltyssek (1989) used 0, 8, 18 and 24 % CRM in place of YC in diets
for brown laying hybrids and found no differences in laying performance, feed intake
and feed conversion among treatments. Castro and Costa (1991) found no significant
differences among the groups of laying hens fed on diets containing 0, 10, 20, or 30
% CRM on the expense of YC in egg production and egg weight, slight depression in
feed conversion for the groups of 10 and 20 replacement. Tewe ef al. (1992) reported
that CRM ( HCN < 100 mg/Kg ) as a source of carbohydrate and energy can
completely replace YC in poultry finishing diets.

The study reported herein aimed at investigating the possibility of using
different levels of SG or CRM as untraditional sources of energy to replace YC in laying
hen diets and the effect of such replacement on laying hens performance, fertilty,
hatchability,” nutrient digestibilities and some blood constituents taken in consideration

the econmic efficiency.
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MATERIALS AND METHODS

The experimental work of the present study was carried out at EL-Serw
Animal Production Research Farm, Animal Production Research Institute, ARC, Egypt.
A total of 270 Mamoura chickens (243 hens and 27 cocks) 24 weeks of age were
randomly devided into 9 triplicate groups (10 birds X 3 replicates X 9 treatments).
Each replicate contains one cock and nine hens. They were reared in conventional
floor brooder houses and fed on the experimental diets for 24 weeks experimental
period. Nine experimental diets were formulated (Table 1) in which the first (T1)
contained mainly YC and SBM as sources of energy and protein, respectively and
served as a control diet (T 1).A In the other diets YC in T1 was replaced by either
sorghum grain (SG) or cassava root meal (CRM) at levels of 25 % (T2 and T6
respectively), 50 % (T3 andT7 respectively), 75 % (T4 and T8 respectively ) and 100
% (T5 and T9 respectively). All diets were adjusted nutritionally to be iso-nitrogenous
of about 16 % CP and iso-caloric of about 2800 k cal ME/kg diet. Feed and water were
offered daily ad. /ib. and lighting durated for 16 h daily. All birds were kept under strict
hygienic control by a veterinarian through - out the experiments. Data on body weight
(BW), weight gain (WG), egg production {EP), feed intake (F1), egg weight (EW), egg
mass (EM) and feed conversion (FC) were recorded. An economic study was carried
out to deduce the economic use of the experimental diets for egg production. At 32
weeks of age, a total of 162 eggs, i. e. 18 eggs from each treatment, was taken to
determine some egg quality parameters as described in details by Hussien (1998). At
44 weeks of age, a total of 972 eggs, i. e. 108 eggs from each treatment, was
collected in order to evaluate fertility, hatchability and embryonic mortality at 18 and
21 days of incubation. At the end of the experiment, 9 metabolism trials were carried
out using 3 cocks from each treatment to estimate nutrient digestibilities,
metabolizabilities and feeding values of the experimental diets. The chemical analysis
of the experimental diets, excreta and the edible parts of fresh eggs were carried out
according to A. O. A. C. (1980), while the method of Jakobsen et a/. (1960) was used
for separating fecal protein in excreta samples. Statistical analysis was carried out
using the general linear model program of SAS (1990).

RESULTS AND DISCUSSION

Laying hen performance Results of laying hen performance are summarized in
Table 2. All treatments commenced with hens of similar initial BW at 24 weeks of age,
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while at the end of the experiment (48 weeks) the BW of hens was significantly
influenced by dietary treatments. Birds that fed the control diet (T1) and those of SG
and CRM at substitution levels of 25 and 50 % (T2 & T3 and T6 & T7, respectively)
attained statistically similar final BW and significantly surpassed those of 75 and 100
% substitution levels(T4 & TS5 and T8 & T9, respectively). Results of WG showed the
same trend as that of BW.
Concerning total EP, percentage EP and EM, no significant differences were observed
in such parameters between the birds fed on the control- diet and those fed on diets
containing 25 and 50 % SG or CRM instead of YC. While significant lower values were
obtained with the birds fed on diets containing 75 and 100 % SG or CRM instead of
YC, without significant differences among them. No significant differences were
detected among all dietary treatments with either EW or FI. The best FC values were
attained with T1 and those of T2, T3, T6 and T7 with no significant differences among
them. The lower values, however, were obtained by the birds of T4, T5, T8 and T9
with no significant differences among them.

1t is commonly noticed that the use of either SG or CRM at levels up to 50 %
in place of YC in layer diets did not affect laying hen performance, while, the use of
substitution levels of 75 and 100 % resulted in lower hen performance. This might be
due to the persence of some antinutritional factors such as tannins in SG and HCN in
CRM which may be responsible for the inferior performance at the higher substitution
levels. These findings are in good agreement with those of Park et a/ (1985) and
Mandal et al. (1993) for SG and Enriquez and Ross (1974) and Ademosun and Eshiett
(1980) for CRM.
Fertility, hatchability and embryonic mortality results of fertility, hatchability .
and embryonic mortality (Table 3) took statistically the same trend as that in laying
hen performance, since the groups of substitution levels of SG or CRM at 25 and 50 %
(T2 & T3 and T6 & T7, respectively) gave similar egg fertility, hatchability and
embryonic mortality values as those of the control group (T1). While significantly
lower values of such parameters were found with the groups of 75 and 100 %
substitution levels of SG a CRM on the expense of YC.
Nutrient digestibility and metabolizability as shown in Table 4, values of DM
ratio ranged between 0.33 and 0.34 with no significant differences among all dietary
treatments. Also no significant differences were detected among all dietary treatments
in the metabolizability of DM, NFE and ash, while significant differences were found in
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EE metabolizability and CP and CF digestibility among the dietary treatments. The
clear observation is that the control group and those of 25 and 50 % substitution
levels of SG or CRM in place of YC recorded similar values of nutrient digestibilities and
metabolizability surpassing those of 75 and 100 % substitution levels. These results
are in harmony with those of the performance results. It may be said that portion of
the reason of the laying performance reduction that observed when the substitution
levels of either SG or CRM for YC in the diets was increased than 50 % may be
attributed to the lower extent of nutrients utilization and digestibility.

Egg quality data of egg quality and chemical composition of the edible parts of fresh
eggs are shown in Tables 5 and 6. No significant differences were detected among all
dietary treatments for all studied parameters with the exception of those found in egg
yolk colour. The yolks of eggs produced from the birds fed on the control diet had the
deepest yellow colour and differed significantly from those of the other dietary
treatments. Gradual paler egg yolk colour was significantly observed as the
substitution level of SG or CRM increased. The most pale color was observed in eggs
produced from hens fed diets containing 100 % SG or CRM in place of YC. This was
expected, since it is well known that SG are poor in carotene and xanthophyll as
compared to YC (Titus and Fritez, 1971) whereas CRM contains no xanthophyll
pigments (Singh, 1981).

Blood constituents Table 7 shows that with the exception of some significant
differences that observed in concentration of plasma calcium and phosphorus, no
significant differences were detected among all dietary treatments in the concentration
of plasma total protein, total lipids, glucose, cholesterol or blood hemoglobin and also
in hematocrit value.

It was noticed that increasing the level of SG was followed by decrease in
plasma phosphorus content while increasing CRM level was followed by increase in
such parameter. No clear cut trend was observed in plasma calcium content for the
dietary treatments.

The other blood constituents were not affected by the dietary treatments . These
findings are in agreement with those of Raya et a/. (1990) using Dokki 4 and Rhode
Island red laying hens .

Economic efficiency(EEF) data on EEF (Table 8) revealed that the diet containing
CRM at substitution level of 25 % for YC (T6) recorded the best value followed
insignificantly by those of the control diet (T1) and the diets containing SG or CRM at
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substitution levels of 25 % For YC (T2) and 50 % for YC (T3 and T7). The lowest EEF
values were observed with diets of 75 and 100 % SG or CRM in place of YC (T4 & T5
and T8 & T9, respectively), with no significant differences among them. The inclusion
rate of corn oil, in order to equaliz ME in the diets, is the main reason affecting poor
EEF when the substitution levels were over 50 %.

It could be concluded that SG or CRM can economically be incorporated in hen
diets at a substitution level up to 50 % for YC without any deleterious effect on the
performance of laying hens. This is of great benefits specially in case of shortage in

yellow corn..
REFERENCES

1. Ademosun, A. A. and N. O. Eshiett. 1980. Feeding cassava root meal to
starter, grower and laying chickens.Trop. Agric. ( Trindad ), 57 : 277.

2. A.O. A. C. 1980. Association of Official Analytical Chemists, Official methods
of analysis. 13™ Ed. Published by the AOAC, Benjamen Franklin Station,
Washington, D. C.

3. Branton, S. L., J. W. Deaton, W. J. R. Hagler, W. R. Maslin and J. M. Hardin.
1989. Decreased egg production in commercial laying hens fed zearalenone
and deoxynizalenol contaminated grain sorhum. Avain Diseases, 33 (4): 804
- 808.

4. Castro,‘ L. D. and J. D. Costa. 1991. Replacement of maize by cassava in
feeding laying hens. Avances-en-Alimentacion-y-Mejora Animal, 31 (6): 13 —
18.

5. Douglas, J. H. and T. W. Sullinan. 1987. Nutritive and metabolizable energy

values of selected grain sorghum varieties in broiler ration (personal
communication ). Dept. Anim. Sci., Univ. of Nebraska, Lincoin, Ne., USA

6. Enriquez, F. Q. and E. Ross. 1967. The value of cassava root meal for chicks.
Poult. Sci., 46 : 622.

7. Fayek, H. M., Y. A. Mady and M. T. Shulkamy. 1989. Incorporation of
Egyptian Sorghum grain in broiler diets. Egypt. Poult. Sci., vol. 9

8. Hussien, M. A. A. 1998. Efficiency of feed utilization in relation to the
performance of poulty. Ph. D. Thesis, Fac. Agric., El-Mansoura University .



10.

i1.

12.

13.

14.

15.

16.

17.

18.

19.

ABBAS, A. M. etal.

Jakobsen, P. O., K. Gertov and S. H. Nilseﬁ. 1960. Frdjeligheds frog- med
fierbrae .” Digestibility trials with poultry ™. Bereting fra forsogslaboratoriet,
kobenhaven, 322 (56): 1 - 43.

Mandal, A. B., K. R. Sunaria and S. R. Thakur. 1993. Replacement of maize

with sorghum alone or with subabul leaf meal in layer diet.India J. Anim.
Prod. Magmt. 9 (2&3): 142 - 146

Park, J. H., I. K. Han and J. K. Ha. 1985. The effect of substituting corn with
sorghun grain in diets of laying hens on the egg production and nutrient
utilization. Korean J. Anim. Sci., 27 (8 ): 525 — 529.

Raya, A. H., M. M. Khalifah and M. H. Rabie. 1990. Effect of dietary protein
levels in grower and layer diets on the performance of Dokky-4 and Rod
Island Red laying hens.2. Fertility and hatchabelity of eggs, some properties
of egg quality and blood constituents. J. Agric. Sci., Mansoura Univ., 15 (7 ):
1069 — 1085.

SAS. 1990. SAS user guid statistics for personal computers, 1990, Inst . Inc.,
cary, NC.
Schiltyssek, S. 1989.Tapioca in Poultry Feeds.Krftfutter, 72: 294,

Singh, R. A. 1981 .Poultry Production. Kalyani Publishers, New Delhi —
Ludhiana,India.

Singh, R.S. 1981. Poultry Production. Kalyani Publishers, New Delhi —
Ludhiana, India.

Tewe, 0. O., G. N. Egbunike, S. K. Hahn (ed) and L. Reynolds. (ed) 1992.
Utilization of cassava in nonruminant livestock feeds. Cassava as livestock
feed in Africa, Proceedings of Potential Utilization of Cassava as Livestock
feed in Africa, 14 - 18 November 1988 , Ibadan Nigeria, 1992, 28 — 38.

Titus, H. W. and J. C. Fritez. 1971. * The scientific feeding of chickens”. 5 th
Ed.The Interstate Printers and Publishers, Inc., Danville, Illinois, USA.

Vogt, H. and W. Penner. 1963. Der einsatz von tapioka und manioka mehl im
geflugelmastfutter. Arch. Geflugelk. 27: 431.

879



880 EFFECT OF REPLACING YELLOW CORN WITH DIFFERENT LEVELS OF SOME
UNTRADITIONAL ENERGY SOURCES

Table 1. composition and chemical analysis of the experimental diets of different

energy sources.

Treatments Ti T2 T3 Ts Ts Ts Tz Ts To
100% |25% [S0% [75% | 100% [25% [50% | 75% | 100 %
YC SG SG SG SG CRM CRM CRM CRM
Ingredients:
Yellow com . 68.00 | 51.00 | 34.00 | 17.00 | 00.00 | 51.00 | 32.00 | 15.00 | 00.00
Soybean meal (44 %) | 16.67 | 15.50 | 14.50 | 13.50 | 12.00 | 19.47 | 21.97 | 24.97 | 26.95
Sorghum grain (SG) o 17.00 | 34.00 | 51.00 | 68.00 == o - =
Cassava root meal - —— — ——— —— 16.50 | 32.00 | 45.00 | 57.00
Fish meal (72 %) 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Weat bran 3.50 3.00 3.70 | 4.40 5.20 - — — -
Bone meal 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Ground limestone 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00
Vit. & Min. Premix* 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Common Salt 0.25 025 | 0.25 0.25 0.25 0.25 0.25 0.25 0.25
DL-Mcthionine 0.03 0.05 0.08 0.10 0.12 0.03 0.03 0.03 0.05
L-Lysinc - ey - - = - — — -
Corn oil o 0.45 0.72 1.00 1.38 - 1.00 2.00 3.00
Total 100 100 100 100 100 100 100 100 100
Determined analysis % :
Dry matter (DM) 89.03 | 88.54 | 88.59 | 88.57 | 88.73 | 88.60 | 88.61 | 89.30 | 89.35
Crude protein (CP) 1636 | 16.20 | 1642 | 16.19 | 16.08 | 16.18 | 16.17 | 16.34 | 16.32
Ether extract (EE) 3.18 3.35 3.14 3.28 3.36 3.10 3.10 3.38 3.37
Crude fiber (CF) 4.28 431 4.32 4.50 4.56 4.30 4.32 5.00 5.02
N-free extract (NfE) 48.75 | 48.05 | 48.34 | 48.25 | 48.40 | 48.70 | 48.70 | 48.47 | 48.58
Ash 16.46 | 16.63 | 16.37 | 16.35 | 16.33 | 16,32 | 16.32 | 16.11 | 16.06
Gross nergy, Kcal/g | 3.950 | 3.928 | 3.958 | 3.921 | 3.884 | 3.935 | 3.932 | 3.962 | 3.894
DM
Calculated values: 16.11 | 16.10 { 16.11 | 16.12 | 16.05 | 16.06 | 1597 | 16.20 | 16.13
Crude protein % 2802 | 2811 | 2806 | 2802 | 2803 | 2795 | 2800 | 2803 | 2820
ME, Kcal/Kg 174 175 174 174 175 174 175 173 175
C/P ratio 3.09 3.43 3.59 3.77 4.05 2.55 2.98 3.47 4.03
Ether extract % 3.00 2,97 299 2.98 299 3.24 3.63 4.01 4.32
Crude fiber % 3.54 3.54 3.54 | 354 3.54 3.54 3.55 3.56 3.56
Ca% 0.69 0.69 0.69 0.70 0.70 0.68 0.69 0.69 0.70
Total P % 0.83 0.81 0.79 0.77 0.75 0.87 091 0.97 1.00
Lysine % 0.34 0.34 0.34 0.34 033 0.34 0.34 0.34 0.36
Methionine % 0.59 0.58 0.59 0.58 0.58 0.58 0.58 0.57 0.58
Methionine + Cystine

*Each 2.5 kg of Vit. & Min. mixture contains: Vit. A 12000,0001U, Vit. D; 2000,0001U, Vit. E 10,000mg, Vit.

Ks 2000mg, Vit. B, 1000mg, Vit. B, 4000mg, Vit. Bs 1500mg, Vit. B;; 10mg, Pantothenic acid 10,000mg,

Nicotinic arid 20,000 mg, Folic acid 1000mg, Biotin 50mg, Choline chioride 500,000mg, Copper 10,000mg

Iodine 1000mg, Manganese 55,000mg, Iron 30,000mg, Zinc 55,000mg and Selenium 100mg.
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