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Abstract. A total of 4800 eggs was used in this study. The eggs were obtained from Saudi Arabian Baladi
Chickens which have been subjected to four different protein rearing diets: conventional (C), reverse pro-
tein (RP), 12% CP from 1-6 weeks followed by a 15% CP from 6-14 weeks and 18% CP from 14-20 weeks
of age, single stage low protein (SS ) 15% CP and (SS,) 12% CP diets from 1-20weeks of age. All the birds
received a conventional 18% CP diet during the first week of age and were offered a commercial ration
during the laying period. Eggs were collected over three consecutive days at the first week of each month
and incubated to determine percentages of fertility (F), fertile hatchability (FH), total emberyonic mortal-
ity (M) and emberyonic mortality during the 1-7 (M, ), 8-18 (M,) and 19-21 (M.} days of the incubation
period.

The results indicated that protein rearing diet has no significant influence on any of the studied traits.
The study also showed that a 12% CP rearing diet was adequate to support high fertility and hatchability
precentages. Age effect was found to be significant (P<.01) for all studied traits. F, FH and M, decreased
while M, M, and M, increased with increasing age. The overall averages were 95.69, 90.60 and 8.71% for
F, FH and M respectively. These values were comparable to those of best hatch reported for standard
breeds.

Introduction

Published data concerning the effect of reverse protein rearing diets on fertility and
hatchability are lacking. However, single stage low protein rearing diets seem to
have no adverse effect upon fertility and hatchability as reported by Sunde and Bird
[1] and Lillic and Denton [2] who fed 15 and 12% CP diets for the entire rearing
period,respectively.

Age of the hen appears to have influence upon fertility and hatchability. Insko
et al. [3] reported the general tendency for fertility and hatchability to decline with
age. Hays and Talmadge [4] and Tomhave [5, 6] concluded that hens are likely to
show a decline in hatchability as they grow older. Sunde and Bird [1] reported that
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eggs laid by hen which has just reached sexual maturity did not hatch as well as later
eggs. Tomhave [6] also noticed greater variation in percentage of fertile eggs early in
production cycle than later. According to Garwood and lowe [7], hatchability
increased with chronological age and reached a maximum in the 6™ week after
maturity. Standard breeds were used in the previous works but no similar studies
were carried out on Saudi Arabian Baladi chickens. The objective of the present
study was to investigate the effect of reverse and single stage low protein rearing diets
and age of the hen on fertility, hatchability and embryonic mortality at 1-7, 8-18 and
19-21 days of the incubation period.

Materials and Methods

Hatching eggs used in this study were obtained from Saudi Arabian Baladi
chickens which have been divided into four experimental groups, four replicates in
each. The experimental groups were randomly assigned to four different protein
rearing diets: conventional (C) [8] reverse protein [RP), 12% CP form 1-6 weeks fol-
lowed by a 15% CP from 6-14 weeks and 18% CP from 14-20 weeks of age, single
stage low protein 15% CP (88)) and single stage low protein 12% (S8S,) from 1-20
weeks of age (Table 1). All the birds received the conventional 18% CP diet during
the first week of age and were offered a commercial layer ration (Table 2) during the
laying period. The experimental birds were grown under practical management con-
dition and raised under decreasing natural light till 14 weeks of age. Thereafter, they
were randomly allocated to 16 pens (30-33 birds in each) in an environmentally con-
trolled house, where they received 10 hr light/day till 20 weeks of age. Light was
increased by 0.5 hr each week to reach 15 hr/day. Feed and water were provided ad
libitum during the entire experimental period. Flock mating was practiced with a
cock to hen ratio of 1:10. For fertility and hatchability studies, 10 eggs, as possible,
from each pen were collected over three consecutive days at the first week of each
month for a period of 10 months beginning May 1988 when the birds were 6 months
of age. Experimental eggs were stored at 10-12 C° and relative humidity of 55-60%
and were incubated on the third day of collection following standard hatchery prac-
tices. Due to the brown color of the eggshell, determination of fertility by candling
is not accurate. Therefore. eggs seemed infertile and unhatched eggs were broken-
out to determine fertility (F) fertile hatchability (FH) and total embryenic mortality
(M) percentages. Percentages of the embryonic mortality at 1-7, 8-18 and 19-21 days
of the incubation period were also determined. Data collected were subjected to
statistical analysis using SAS general linear model procedure, King Saud University
Computer Center, according to the following model:

Y].jk =U+T, + Aj + (TA)ij + e
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where the Y, is the K'™ observation of the i treatment and j'® age. U is the gen-
eral mean and Ciik is the random error associated with Yijk observation [9].

Table 1. Composition of experimental diets used in the rearing period (0 - 20 weeks)

Protein

Ingredient 18% 15% 12%
Corn, yellow ground 43.65 54.57 43.05
Barley 30.52 35.50 47.00
Soybean meal 14.20 12.00 3.00
Fish meal 5.00 - —
Animal fat 1.00 1.00 1.00
Alfalfa 2.50 2.50 2.50
Dicalcium phosphate 1.25 1.55 1.55
Limestone 1.35 1.33 1.33
Salt 0.25 0.25 0.25
Sodium bicarbonate 0.10 0.10 0.10
Micro-mix! 0.15 0.15 0.15
DIL.-Methionine 0.03 0.05 0.04
Lysine _ — 0.03
Calculated analysis:
Metabolizable energy

Keal'kg 2900 2900 2900
Protein % 18 15 12

1 Supplied per kilogram of diet: vitamin A, 10.000 IU; Vitamin Dy, 2000 ICU; vitamin E, 10 mg; vitamin
B,, 0.5 mg; vitamin B,, 3 mg; Pantothenic acid, 61 mg; Niacine, 10 mg; vitamin K,, 0.2 mg; vitamin B,
0.01 mg; cholin, 200 mg; Manganese, 30 mg; Zinc, 30 mg; Iron, 10 mg; Copper, 1 mg; lodine, 0.3 mg;
Cobalt, 0.1 mg; Selenium 0.03 mg.

Table 2.  Nutrients composition of the laying ration*

Nutrients %
Crude protein (Min.) 17.00
Crude fat {Min.}3.00
Crude fiber (Max.)5.00
Calcium {Min.)3.50
Phosphorus {Min.)0.60
Salt (Max.)0.35
Met{Energy Kcal/kg, 2695.00

* Manufactored By:
Grain Silos and Floor Mills organization, Riya-dh, Saudi Arabia.
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Results and Discussion

Overall and treatments means and standard errors of fertility (F), fertile hatch-
ability (FH), total embryonic mortality (M) and embryonic mortality during the dif-
ferent stages of the incubation period (M,, M, and M.} are presented in Tables 3 and
4. Statistical analysis did not detect any significant differences attributed to protein
rearing diets in all studied traits (Tables 3 and 4). These results agree with those

Table3.  Effect of protein rearing diets (C, RP, SS, and §S,) and age on fertility (F) fertile hatchability
(FH) and total embryonic mortality (M).

Parameter _ F _ FH M
n Xx+SE. X*SE. X*+SE

% Yo %
Treatment n.s. n.s. n.s.
CP 1200 96.25+ .59 90.68 =1.06 8.92+1.00
RP 1200 9592+ .65 90.44 £ 1.05 867+ 93
SS, 1200 9550+ .73 90.83+1.07 8.58+ 99
8§, 1200 95.11+ .68 90.46 + 1.26 8.62£1.07
Age EEd * ¥ L
Tx Age n.s. * *
Overall mean 4800 9569+ .33 90.60+ .56 871+ .50

* P=0.05,* P<0.01 n.s.:nonsignificant
a) C= Conventional, S5, = Single stage low protein 15%
RP = Reverse protein, 8S, = Single stage low protein 12%

Table 4.  Effect of protein rearing diets (CP, RP, §8, and §S,)” and age on enbryonic mortality at 1-7 M,),
8-18 (M) and 19-21 (M} day of the incubation period.

Parameter _ M, M, _M,;
n X+8E. X+SE. X+SE

Yo % %
Treatment I.s. n.§. n.s.
CP 1200 267+ .44 225+ 43 4.00+ .52
RP 1200 250+ 46 1.75 .39 441+ .62
88, 1200 192+ 48 1.83+ 41 483+ 58
85, 1200 275+ .42 158+ .37 433+ 51
Age % % * %
Tx Age n.s. * n.s.
Overallmean 2800 246+ .22 1.85%x .19 440+ 26

* P=0.05,* P=<0.01
a) See footnote table (4)
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reported by Sunde and Bird [1] and Lillie and Denton [2] in respect to single stage
low protein rearing diets. As it is shown in Table 3 the CP group tended to have the
highest fertility and total embryonic mortality, while SS, group attained the highest
fertile hatchability and lowest total mortality. 35, and RP groups had numerically the
lowest fertility and fertile hatchability respectively. SS,, S5, and CP groups also
tended to have the lowest M|, M, and M, and the highest M, M, and M, (Table 4)
respectively. However, the reported averages for all studied traits are comparable
with those of best hatch indicated by North [10]. Asreported by Alsobayeletal. [11],
the different experimental groups had also no significant difference in overall egg
production, feed intake and feed consumed/dozen eggs.

Age of the hen appears to have a significant (P < 0.1) effect upon all studied
traits, while treatment X age interaction was only significant (P < 0.5) for fertile
hatchablity and embryonic mortality, M and M, (Tables 3 and 4). Fig. 1 shows that
F, FH and M remaind fairly constant up to 11 months of age. Thereafter F and FH
decreased and M increased with increasing age. Similar results were reported by sev-
eral investigators [3-6]. The low hatchability at early age reported by Sunde and Bird
[1], Tomhave [6] and Garwood and Lowe [7] was not noticed in our study. This might
be due to the fact that our study started 3 weeks after the birds reached sexual matur-
ity which was at 23 weeks of age on the average for the different experimental groups.
As itis shown in Fig. 2|, M, decreased at early age then started to increase at later age.
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Fig. 1.  Effect of age on fertility (F), fertile hatchability (FH) and mortality (M)
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Fig. 2.  Effect of age on embryonic mortality during the 1-7 (M,), 8-18 (M,) and 19-21 (M,) days of
the incubation period

M, was fairly uniform during most of the age periods but was very low at the start and
end of the laying period. M, started to increase at early age and reached a maximum
at 15 months of age. These results disagree with that of Sunde and Bird [1] who
reported a decrease in M, M, and M, and an increase in M, with increasing age.
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From the results reported herein it seems that a 12% CP rearing diet is adequate

to support high fertility and hatchablity percentages. We also conclude that Saudi
Arabian Baladi Chickens when Kept in an environmentally controlled house had fer-
tility, fertile hatchability and embryonic mortality percentages comparable to those
of standard breeds.
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