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SUMMARY

Four Fp and backcross populations derived from matings between 
the Nigerian fowl and a strain of the exotic, gold-link chicken, 
were evaluated for growth and 100-day egg production. Experimental 
birds were raised and housed in cages to 3*+ weeks of age. The 
exotic backcross (EBX) population topped the other groups (P^0 , 0 5 )  
especially in growth characters and egg weight. The local back- 
cross (LBX) was the least in performance in all traits except feed 
consumption, age at first egg and egg number in which it had an 
advantage over the other genotypes. Body weights at 20 weeks were 
9 5 *+ . *+ 8 g , 1122.66g, 10*+5.65g and 10*+l.*+2g for the LBx, EBX, RF2 and 
MF2 genotypes respectively. The hen-day egg numbers and egg weight 
of the groups were 51.38 eggs and ^ 3.6 5 g ; *+9.20 eggs and 50.59g; 
51.65 eggs and *+5.8*+g, and *+8 . 8 9  eggs and *+6.37g respectively. In 
view of these differences, suggestions were made towards involving 
the crosses in further breeding and selection for the development 
of new breeds well adapted to Nigerian conditions.

INTRODUCTION

Research findings indicate that less productive local breeds 
of farm animals can be of commercial and breeding utility if 
crossed with improved strains (Abdou and Kolstad, 198*+;
Constantinou, 1985). F^ crossbred chickens resulting from gold- 
link by local chicken crossing were reported to have compared 
favourably with the exotic strain in body size and feed efficiency 
to 20 weeks; the pullets produced as many eggs and exhibited the 
same laying patterns as the gold-link breed during short-term 
laying (Ome j e and Nwosu, 198*+ a, b). Those reports, however, were 
on the parental and F t generation as the entire breeding programme 
aimed at the general improvement of the local chicken through 
crossing, had not reached the F2 generation by the time. Since 
then, secondary populations have been obtained and tested for 
performance in a variety of growth and production characters. This 
paper reports on the evaluation of F2 and backcross chickens in 
those t r a i t s .

MATERIALS AND METHODS
Establishment of Parental and Fj Populations

The local chicken (Lc) and gold-link (GL) base populations 
were established at the same time in 1981 in the poultry unit of
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the University of Nigeria teaching and research farm at Nsukka, 
where the research was undertaken. The Nigerian local chickens 
were obtained from_interior villages of the country, while day-old 
chicks of the exotic gold-link were procured from Pennsylvania, 
U.S.A. The base population chicks were raised on deep-litter 
floors under standard management procedures described the by Omeje 
and Nwosu (1982) and crossed at maturity to produce the GL . LC and 
LC . GL F x progeny chicks which were brooded and reared in the same 
manner as their parents.
The F 2 and Baekcross Progeny

This generation comprised l U 8 (EBX) chickens from GL .LC Fp 
hens backmated to the gold-link cocks, 129 (LBX) chickens from the 
LC . GL Fp hens backcrossed to the local sires, 132 GL.>LC x G L . LC 
(MF^) and 111* L C .GL x L C .GL (RE2 ) crossbred chickens. The chickens 
were produced through artificial insemination using mixed semen. 
They were brooded and reared to 20 weeks in community cages at six 
birds per cage each measuring 75x90x60cm. From the 20th week to 
the 34th week, the experimental pullets were housed singly in 
standard laying cages to monitor their short-term ( 1 0 0  days) egg 
performance.
Feeding and Medication

_A H  chicks received water and feed ad libitum during the 
growing and laying periods. They were fed commercial rations which 
were analysed and found to contain the nutrients shown in Table 1. 
Innoculations were provided to all birds against the N e w c a s t l e ,Fowl 
Pox and Gumboro diseases at appropriate ages.
Table 1 : Average nutrient composition of diets fed to the

experimental chicks at different ages

AGE
0 - 8

IN WEEKS
8 - 1 8 1 8 - 3 I*

ME, Kcal/kg 2635.26 261*1.55 2 6 7 6 . 1 8

Crude Protein, t 2 0 . 0 0 15.95 1 6 .1*9
Calcium, I 1 . 0 2 1 . 0 0 2 . 9 8

Phosphorus, t 0 . 7 6 0.68 0 . 6 2

Note: ME, metabolisable energy.

Measurements. _ Body weights of the individual chicks were measured, 
using a sensitive weighing balance, at U-veekly intervals starting ’ 
from hatch to determine their weight g a i n s . Measured quantities of 
feed were served each time.to the birds while feed left-overs were 
also measured to determine feed intake of the chicks. Body weights 
of the birds were also taken at first egg and at the end of the test 
when they were 34 weeks. Eggs laid by individual pullets were 
collected daily while their weights were taken every week.
Statistical Methods. D a t a f r o m  live weights, age at first egg, egg 
number and egg weight studies were subjected to variance analysis 
m  a completely randomized design. For the analysis of feed intake, 
weight gain and feed: gain parameters, a randomized complete block
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design (Snedecor and Cochran, 1 9 6 7 ) was employed to separate 
variation due to age. In all cases, the Multiple Range Test by 
Duncan (1955) was used to identify significantly different 
genotypes.

RESULTS
Growth Parameters

Live weight : The four genotypes: LBX, EBX, RFg and ^ 2  no"k
exhibit real differences at day-old. By the 20th week, however, 
marked differences were obtained with the exotic backcross (EBX, 
1 1 2 2 .6 6 g) having the largest body size, and the local backcross 
(LBX, 9 5 U,l*8 g) the smallest (Table 2). The F 2 groups were ranked 
below the EBX. Similar results were obtained subsequently in body 
weight at first egg, and at the end of the test.
Feed intake (Kg feed/chick). Age dependent increase in feed consumed 
per chick was exhibited by all the genotypes with varying magnitudes 
of intake at each period of growth. The overall feed intake per 
chick was lowest for the I*BX (6.77kg) while the highest was for the 
M F 2 (7-31 kg)'. The EBX -(7.10 kg) and the SF2 (7.12 kg) groups did 
not differ appreciably from eacT? other (Table 2).
Weight g a i n . The periodic daily gains in body weight varied 
considerably among the four populations. The EBX topped the other 
genotypes from the 5th week onwards, achieving a peak in the 1 3 ~ l 6 th 
week period. This trend was not maintained by the other groups.
The overall performanc e from 0-20 weeks showed the LBX with the 
lowest rate of growth followed by the RF^ , the MF 2 and EBX in that 
order (Table 2 ).
Feed:Gain ratio. All the groups had a general deterioration in the 
fe e d :g a i n efficiency due to age. The EBX birds apparently were the 
most efficient (EBX, 3•30) compared with the other groups during 
the first month (LBX, 3.97; RF2 , 3.91*; MF2 , 3.90 ) . Similar results 
were obtained during the last month when EBX was followed by the 
MF with the R F ? , however, being the worst in efficiency. The final 
results- (0-20 weeks) indicate the EBX (k.kh). clearly as the most 
efficient. There were no obvious differences between the other 
groups each of which recorded ratios higher than 5:1 (Table 2).
Short-term Egg Production Parameters
Age at first egg. The local backcross (f.BX) attained age at first 
egg in 158.21 days after hatching (Table 3). This was 10 days 
earlier than the gold-link backcross (EBX, 168.53 d), 5 days and
3 days respectively before the M F 2 (l63.73 d) and RF 2 (16 0 *95 d) 
pallets laid their first eggs. There were no obvious differences 
between the F 2 groups in contrast to the backcrosses that differed 
significantly (P < .05)
Hen Day Production. During 100 days of production, there were no 
significant egg number differences between the MFg (1*8.89 eggs) and 
EBX ( 1* 9 . 2 0  eggs) on one hand, and between the R F 2 (51.65 eggs) and 
LBX (5 1 - 3 8  eggs) populations, on the other (Table 3). The LBX and 
RFg hen-day production performances were significantly higher than 
those of the M F 2 and EBX genotypes (P ^.05).
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Table 2: Growth performances of 
derived from local by

four secondary crossbred 
gold-link chicken, matings

flocks

Live weight, g L B X E B X r f 2 m f 2

day-old 2 8 . 50a 2 8 . it 3a 27 . 6 ita 27 . it 3a
2 0 wks 95b .k8a 1 1 2 2 .6 6 ° 10U5 • 65b lOltl .U2 b
at 1 st egg 1007 .76 a 1195 .6 ltc 1109 .2 2 b 1 1 0 6 . 51b
3** wks 1 2 3 0 . U 9 a 1 it 6 9 • 56c 1 3 2 1 .2 6 b 1 3 7 2 • 59b
Kg feed/chick
0—h wks 0 .52 0 .53 0 .72 0 . 59
5 - 8  wks 1 . 39 1 .29 1 . 1+1 1 . 38
9 - 1 2  wks 1 . k2 1 . itl 1 .39 1 .1+2

13-l6 wks 1 . 6h 1 .77 1 . 6 6 1 . 8 6

1 7 - 2 0  " 1 . 8 0 1 . 1 0 1 . 9 it 2 . 0 6

0 - 2 0  " 6 • 77a 7 . iob 7 ,1 2 b 7 .31°
Daily gain, g/bird

0 - 1+ wks 1*.95 5 .83 6 .52 5 ..1+2

5 - 8  wks 1 1 .90 1 2 . 6 2 1 0 ,. 59 1 1 ..69
9 - 1 2  wks 7 .96 1 2 . 2 0 9..96 9 ,,6 l

13-16 " 1 0 . 0 1 13 . 1 1 1 1 .. 0 0 1 1 ..67
17-20 " 9 . 1 2 1 2 .25 9 .. 1 6 1 0 ..58

0 - 2 0  " 8 . 79a 1 1 .2 0 ° 9., U ab 9 ., 8 0 b
Feed: Gain ratio

0 - 1+ wks 3 .97 3 .30 . 3.,9it 3.,90
5 - 8  wks it . 2 8 3 . 7 it It.78 3. 91
9 - 1 2  wks 6 ,.37 It . 1 1 5.. 0 It 5. 32

13-l6 wks 5,. 8 8 it.91 5. 1+0 5 .77
17-20 " 7 .. 3 it 6 .15 7. 6 0 6 .93

0 - 2 0  " 5..5?b it,,i+i+a 5 .35b 5 .17b
Note: For all superscripted row results, a < b < c (P /u .05).
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Table 3 Egg production records of the experimental pullets to
3*+ weeks of age

Age at 1st egg, d
L B X
158-21®

E B X  
1 68.53e

r f 2
l60.95ab

m f 2
1 6 3 .7 3 b

Hen-day, eggs/pullet 51 -38b 1+9,. 2 0 ® 5l.65b 1+8.89a
Av. egg weight, g
1 st 1 0  eggs/pullet 3 8 .2 la l+3.1*2b 1+0 . l+6 a ~=tOO-=}■

at 3 I+ weeks »+3.65a 50.59C !+5.81+ab 1+6.37
Number of pullets 
at housing 1+8 55 1*5 51
at 3 l+ weeks 1+8 53 1+5 50

Note: For all row figures, a a b .a c (Pi. . C 5 )

Egg weight. Significant ( P ^ . 0 5 )  genotypic differences were 
observed in the egg weights of the pullets during two principal 
stages of production. The mean weight of the first 10 eggs of the 
LBX pullet (38.21 g) was the smallest, followed closely by those of 
the F 2 groups (MF2 , l+0.0l+g and RF 2 , l+0.1+6g). The EBX egg size at 
this stage was medium and the largest (EBX, l+3.1+2g). While the 
eggs increased in size, a similar ranking trend was obtained in 
mean egg weight at the 3l+th week except that the F2 groups 
significantly (P < .05) laid larger eggs than did the LBX, and the 
M F 2 this time performed better than the RF2 , though not 
significantly.

GENERAL DISCUSSION
As shown in Table 2, differences in body weight among the 

secondary crossbred groups were not felt at day-old probably due to 
the beneficial effect of equal egg size from their damsaas 
reported by Nwosu and Omeje (19 8 3» 1981+). Real genetic differences 
between the EBX, LBX, RF 2 and MF 2 groups had emerged by the fifth 
month. Favourable grading up effect was exhibited by the EBX, while 
retardation probably due to the backcross to the local sire was 
evident in the LBX group. The F 2 groups were inferior to the 
exotic backcross.

The feed consumption data in Table 2 show that the local back- 
cross chick significantly ate less during growth from 0 - 2 0  weeks, 
and thus did reduce feed costs when compared with EBX or either of 
the F 2 groups chicks. The high consumption by chicks of the EBX 
and F 2 groups can be understood from their larger body size 
compared to that of the LBX. When assessed from the weight gain 
criterion, the EBX could not be said to have been wasteful in feed 
utilization for growth, instead, the RBX and the two groups were
the poor utilizers. The high growth rate among the EBX population 
made up for the group's large, feed consumption.

Differences in ages at first egg (AFE) of the four genotypes 
(Table 3 ) reflect their basic inequality in body size at the point 
of lay since/body- weight at first egg (BWAFE) is significantly and
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positively associated with AFE (Peeler, et al, 19551. Similarly 
the significant group differences obtained for weight of first 10 
eggs (W F T E ) were influenced by the association which this trait has 
with BWAFE (Omeje and Nwosu, 198^+b). WFTE has also been found to 
be positively correlated with AFE (Lerner, 1950; Omeje and Nwosu, 
198^+b). The hen-day egg numbers recorded by the R F 2 and LBX 
appeared high possibly because of the early AFE attained by 
individuals of the two populations. In this experiment it was 
observed that in spite of the underlying genetic differences, age 
at first egg directly determined hen-day egg production of the 
groups in the 100 days of laying

Mortality among the pullets was not obtained for the LBX and 
RF2 groups during the laying period. It was noticed, however, that 
within the interval of the first and 8th week two pullets died 
within the EBX population while one died in the MF2 group during 
the 10th week of production. Carcass examination did not link 
causes of death to any known disease, and the dead pullets never 
came into lay and did not show visible signs of the major diseases.

CONCLUSIONS
The results presented indicate that for most of the growth and 

production traits the F 2 and backeross groups exhibited remarkable 
variation. The two F2 groups varied together in all traits except 
feed consumption and egg number. The backeross groups showed 
marked discrepancy in virtually all traits. The general differ
ences shown by the four genetic groups in the traits suggest that 
there is scope for selection between and within the populations.
The overall superiority of the exotic backeross in growth para
meters, the low feed intake and high egg number obtained for the 
LBX, the moderate age at first egg and the appreciable egg weight 
of the F2 groups are all the peculiar advantages of each group, 
necessitating their further use for breeding and selection. It is 
recommended that such and more local by exotic crossbred populations 
be exposed to further crossing and the resulting progeny be 
subjected to reciprocal recurrent selection to obtain the strains 
which exhibit best performances in different traits and environments. 
These best strains should next be crossed to produce final 
combinations needed for the development of new breeds At this 
point in time this exercise should be a top priority for breeders 
in Nigeria which are yet -to develop a foundation for grand parent 
lines for the production of chickens suitably adapted to the 
country's conditions.
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