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Abstract, Eight hundred late and early feathering Saudj Arabian Baladi chicks were used to assess the
cffect of feathering genotype on grow out performance. 400 Leghorn chicks were also used in this study
for comparison. The chicks in each genotypic group were wing banded, individually weighed and ran-
domly alloted to 4 electrically heated battery, four replicates in each, to 3 weeks of age, thereafter moved
to floor pens in an environmentally controlled house. At six weeks of age, sex was phenotypically deter-
mined and four replicates of 40 birds of each sex were grown separately. All chiks were subjected to con-
ventional management practices. Early feathering Baladi significantly (P = .05) outweighed their late
feathering counterparts only at 6 weeks of age whereas Leghorn had higher (P < .05} body weight than
Baladi at all ages studied. Early feathering Baladi had significantly (P = .05) higher body weight gain at
1-6, growth rate at 1-6 and 1-20 weeks of age and lower feed intake at the first two age periods compured
with late feathering Baladi. Leghorn had significantly {P = .05} the highest body weight gain and the low-
est growth rate for most of the age periods studied and the highest feed intake at 1-6 and the best feed effi-
ciency at 6-16 weeks of age. Males in general showed significantly (P = .05) better performance than
females with regard to all studied parameters.

Introduction

Producers of commercial broiler breeding stocks frequently use the sex-linked genes
for rate of feathering to produce chicks that can be sexed by the relative length of the
primary and covert wing feathers. However, the results of previous investigations of
the relationship of these genes with bird performance and mortality have been found
inconsistent. Some investigators reported higher body weight for early feathering
birds [1-8]. Some other reported no significant differences between early and late
feathering birds [9-17] or higher body weight for late feathering birds [18-21] at cer-
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tain age periods. With regard to mortality, most investigators reported no significant
differences between the two genotypes [8,17,22,23] whereas few investigators indi-
cated higher [24-26] or lower [11] mortality for late feathering birds compared with
their early feathering counterparts. Feed efficiency was found to be similar for both
genotype [8,18]. However, the informations on the relationship of feathering
genotype with body weight gain, growth rate and feed intake seem to be lacking.
Therefore, the study reported herein was conducted to assess in Saudi Arabian
Baladi chicken the effect of feathering genotype on grow out performance and to
compare Baladi grow-out performance with that of rapid feathering Leghorns.

Material and Methods

Late and early feathering Saudi Arabian Baladi chicks were obtained from the
Baladi flock which has becn randomly bred for several years in the experimental
Poultry and Livestock Farm of the Animal Production Department, College of
Agriculture, King Saud University. 400 chicks of cach genotypic group were used in
this study. Similar number of rapid feathering Leghorn chicks which has been bred
under similar conditions for many years, were used for comparison. The chicks in
each genotypic group were divided into four replicates of 100 chicks and housed in
an electrically hcated battery up to three weeks of age, thereafter moved to floor
pens in an environmentally controlled house where the maximum and minimum tem-
perature ragned between 29-31°C and 24-28°C, respectively.

The birds in cach replicate were individually weighed to the nearest gram and
wing-banded at onc week of age. All the chicks were vaccinated against Newcastle
discase using vaccines at 4 days (Hitchner Bl) with reinforcing vaccinations at 25
days (Hitchner B1) and {(Lasota} at 70 days of age. At six weeks of age, sex was
phenotypically determined and four replicates of 40 birds of each sex were grown
separately. All the birds recetved conventional rations (Table 1) at the differentage
periods [27. 23-31]. Light was maintained at 8h light: 16h dark from one week of age
upto the end of the experimental period. Feed and water were offered ad libitum and
the trial started when the birds were one week old and fusted until they were 20 weeks
of age. Feed consumed was measured biweekly and attention was paid for lost feed.
Parameters taken into consideration were body weight (BWY at 1.2,4.6.8.12.16 and
20 weceks of age. body weight gain (BG) and growth rate (GR) cafculated after Brody
equation [28. pp. [0-23] at 1-6. 6-12, 12-16, 16-20 and 1-20 weeks of age. feed intake/
bird/day (FI} and feed efflictency (EF) at 1-6, 6-12, 12-16 and 6-16 wecks of age.
Liveability (LIV) was also obtained at 1-6,6-12,12-16, 16-20 and 6-200 weeks of age.

Data collected had been subjected to statistical analysis using SAS general linear
maedel (GLM) procedure, KSU computer center. according to the following models:
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Y =u+ Gty
where:
Y. is the " observation of the it genotype (G).
i ] g yp
(c); is the random error associated with the Y, observation and
Y =nt G+ 8+ (GS);; + ey
where
Y. is the k™ abservation of the i genotype (G) and M sex (S).
ik g YP J
(GS}. 1s the interaction between genotype and sex.
i E yp

(C) 1s the random error associated with the Y, ohscrvation |29].

Tahle 1. Commercial diets used in the experiment’

Calculated composition starter Grower  Developer

1-6wk T-11wk 12-20wk

Crude protein 2040 1600 13.65
Crude fat % 300 3.00 300
Crude fiber %o 3.5 .50 S50
Caleium % 1,00} 1.0t 100
Phosphorus %, (.65 (1.6:0) (.60
Silt .45 {140 {135
Met. Energy K.Cal/K.G 2970 2904 26492

' Manufuctured by Grain Silos and Flour Mills Organization, Rivadh. Saudi Arabia
Results

Body weight (W): Genotype (G) had a significant (P = .01)effect upon Wat the
different age periods. Similarly was the effect of sex (S)exceptitwas significant at the
level of .05 of probubility at the first week of age. G *§ effect was significant (P = .01)
only at 20 weeks of age. Early (EB) and late (L.B) feathering Baladi had statistically
cimilar W at 1.12.16 and 20 weeks but LB had significantly (P < .05) lower W than
EB at 6 weeks of age. On the other hand, W ot carly feathering Leghorn (EL) was
significantly (P < .05} higher than those of Baladi at all ages studied (Tuble 2). Males
(M) were also significantly (P < .05) higher in their W than females (F) at all ages
(Table 2). Figure 1 shows that among females [.BF had significantly (P = .05} the
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Table 2. Effect of genotype (G) and sex (3) on body weight (W) of Baladi and Leghorn at 1,6,12,16 and

28 weeks of age
Agein weeks 1 6 12 16 20
®
Genotype (G) w5 *# r . Kok
EB' 396720344 20514+ 2.58° 7250 £15.13" §75.56+7.52° 107487 £12.9*
LB? 40.23 40,345 283.51£2.56° 72579+ 509 K88.05 7.46° 1063.05+ 11.4°
EL’ 48.76 £0.35° 33836 £2.59° 82223+ 5.17° 1005.94x7.6° 1132.27+11.4°
Sex (S) * ‘e - .
F 4248 +0.28* 28371 +2.11° 685.05% 421" 828.73+6.17* 963.93 + 10.03*
M 4320+0.28  327.63+2.09° B30.31zx 4.17° 1017.63+6.31° 121619 9207
G*S N.S. N.S. N.S. N.S.
Overallmean 42854020 30570+ 1.49 757.88% 296 923.48+4.34 109621+ 675

&b Means within the same column with different superseripts differ significantly (P < .05); * (P = .05),
** (P = .01); N.S. Nonsignificant; ' Early fcathering Baladi. 2 Late feathering Baladi, * Early feathering

Leghorn.
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Fig. 1. Effect of (%N on body weight (W) at 20 weeks of age.
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towest and ELF the highest W at 20 wecks of age whercas among males EBM had sig-
nificantly (P =< .05) lower W than ELM but W of LBM was similar to that of both at

20 weeks of age.

Body weight gain (BG): Genotype (G) and sex (8) had significant (P < 01)
effects upon BG at the different age periods, whereas their interaction had a signifi-
cant (P < .01) effect only at 16-20 and 1-20 weeks of age. Late feathering Baladi (I.B)
had significantly (P < .05) lower BG at 1-6 and higher at 6-12 weeks of age than early
feathering Baladi (EB) but were similar at the other age periods, whereas early
feathering Leghorn (EL) had significantly (P < .05) the lowest BG at 16-20 weeks of
age and the highest BG at all other age periods (Table 3). On the other hand, males

Table3. Effect of genotype (G) and sex (8) on body weight gain (BG) of Baladi and Leghorn at 1.6, 6-12,
12-16, 16-20 and 1-20 weeks of age

Parameters BG, . BG, , BG; 6 BGioz0 BG, 5,
Genotype (G) - . . o .
EB! 255.48+2.45% 430.7214.89" 15086+ 5.J0° 174.1418.91% 103510 = 12.80°
LB’ 24328 +2.43% 44245+5.14% 16190+ 5.04% 166.91 +7.62* 1022.52 + 10.95°
EL? 289.60 £2.46° 48399 388° 183.82+ 477" 104.50 £ 7.88" 1083.38 + 11.33°
Sex (S) w* ** sk - >
F 241.23+£2.01° 401.46+3.16% 14423+ 388" 126.38+6.91* 921.38+ 9.92*
M 284.34£1.99° 502,87 £3.13" 185.80% 3.84° 170.71+6.41" 117261+ 9.20°
G*S N.S. N.S. N.§. *x x
Overall mean 262.85+£1.42 452432722 165.63% 273 14757 +£4.65 105296+ 6.68

P Means within the same column with different superseripts differ significantly (P < .05); * (P = .05).
** (P =< 01); N.S. Nonsignificant; 23 See Table 2.

(M) were significantly (P = .05) higher in their BG than females (F) at all age periods
(Table 3). Among females, late feathering Baladi fcmales (LBF) and early feather-
ing Leghorn females (ELF) had significantly (P = .05) lower BG than early feather-
ing Baladi fcmales (EBF) at 16-20 weeks but ELF had significantly (P = .05) the
highest and L.BF the lowest BG at 1-20 weeks of age (Fig. 7). With regard to males,
late feathering Baladi males (LBM) had significantly (P <5 .03) the highest and early
feathering Leghorn males (ELM} the lowest BG at 16-20 weeks whereas late feather-
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Fig. 2. Effect of G*S on body weight gain (BG) of Baladi and Leghorn at 16-20 and 1-20 weeks of age (A).

ing Baladi males (LBM) had statistically similar BG as carly feathering Baladi males
(EBM) and ELM but ELM had significantly (P < .05) higher BG than EBM at 1-20)
weeks of age (Fig. 2).

Growth rate (GR): Genotype (G) had a significant (P < .01) effect on GRat all
age periods except at 12-16. However, sex (S) had a significant effect (P < .01) on
GR at 1-6, 6-12 and 1-20 weeks of age, whereas the effect of G*S was significant only
at 16-20 (P=.01) and 1-20 (P < .05) weeks of age. Early feathering Baladi (EB) had
significantly (P =< .05) the highest GR at 1-6 and 1-20 weeks of age but had similar GR
as late feathering Baladi (LB) and early feathering Leghorn (EL) at 16-20 and 6-12
weeks of age, respectively. On the other hand, EL had significantly (P = .05) the
lowest GR at 1-20 and was similar to LB at 1-6 weeks of age (Table 4). Males M)
showed significantly (P = .05) higher GR than females (F) only at 1-6, 6-12 and 1-20
weeks of age (Table 4). Figure 3 indicates that among females early feathering Baladi
females (EBF) had significantly (P <t .05) the highest GR at 16-20 and 1-20 weeks of
age whereas late feathering Baladi females (LBF) had higher (P < .05) value than
early feathering Leghorn females (ELF) at 1-20 weeks but were similar at 16-20
weeks of age. With regard to males late feathering Baladi males (LBM) had signific-
antly (P = .05) the highest and early feathering Leghorn males (ELM) the lowest GR
at 16-20 weeks of age while early feathering Baladi males (EBM) and LBM had simi-
lar values but had significantly (P < .05) higher GR than ELM at 1-20 weeks of age.
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Table4. Effect of genotype (G) and sex (5) on growth rate (GR) of Baladi and Leghorn at 1-6,6-12,12-16,
16-20 and 1-20 weeks of age

Parameters GR GR,,, GRy; GR ¢ GR,
Genotype (G) w o P v
LB 151.87 £ 039" 84.33+051%  1829+0.53 174120814 18540+ 0.21°
1.R? 149.87 £ 039" 87.57£0.50" 1076 £0.52 {638 20.69" 184832018
EL’ 149.00+ 0.39" 8337+ 0.51" 19 86 +0.53 970 +0.72% 18318+ 0. |y°
Sex(S) NS, N.§.
F 147.53£ 0320 83.27+0.42% (884 * 343 [393+063  {R2.93L0.16
M 153.03 £ 0.03" 8689 *0.41> 1976 £0.43 1506 £ 0.538  [83.99+0.15°
G*S N.S. N.S. NS

Overall mean 150.31 £0.22 85.13+10.29 19.31 £0.30 14.29 £0.42 18448 £ (.11

# Means within the same column with different superseripts differ significantly (P < .(5); (P = .05}
** (P = .01); N.S. Nonsignificant; '* See Table 2.
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Fig. 3. Effect of G*S on growth rate (GR) of Baladi and Leghorn at 16-20 and 1-20 weeks of age (A),
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Feed intake/bird/day (FI): Genotype (G) had a significant cffect at the .01 and
.05 level of probability on FI at 1-6 and 6-12 weeks of age respectively. However . sex
(S) had a signiticant etfect on FI at 6-12 (P < .03), 12-16 and 6-16 (P < .01]) weeks of
age. whereas that of G*S was not significant at any age period. Late feathering
Baladi (LB) had significantly (P =< .05) higher FI at 1-6 and 6-12 weeks of age than
carly feathering Baladi (EB) but had significantly (P < .05)lower FT at 1-6 and higher
at 6-12 weeks of age than early feathering Teghorn (EL) (Table 5). On the other
hand, males (M} were significantly (P = .05) higher in their FI than females (F) at all
studied age period (Table 5}.

Feed efficiency (FE): Genotype (G) had a significantly (P = .01) effect upon FE
at 6-12 and 6-16 weeks of age and sex (S) effect was significant at 6-12, 12-16 weeks
(P < .05) and at 6-16 weeks (P = .01) of age whereas their interaction was not signif-
icant. Late feathering Baladi (LB) had similar FE as the. early feathering counter-
parts (EB) but was significantly (P =< .05) lower than early feathering leghorn (EL)
at 6-12 and 6-16 weeks of age. On the other hand, EB had significantly (P < .05)
lower FE than EL at 6-16 weeks of age (Table 6). Males (M) had significantly (P =
.05) higher feed efficiency than females (F) at all studied age periods (Tablc 6).

Table 5. Effect of genotype (G) and sex (S) on feed intake/bird/day (F1) of Baladi and Leghorn at 1-6, 6-12,
12-16 and &-16 weeks of age

Parameters FI FI, .o Fl, s FI

Genotype (G) wk # N.S. N.S.
EB' 16,97 +0.38% 42.32 £ 0.65° 48,72 £10.55 44 88 + (.57
LB® 18.22 + 0.38" 44.79 + (65" 48.82 +0.55 46,39+ 0.57
EL? 19.86 + 0.38¢ 43,71 £ 0.65° 50.33+0.55 46,36 > 0.57
Sex (8" — * - .
F — 42,59 £ 0.53° 47.65 £1).45° 44,62 £ 0.46%
M — 44.61 +{.53" 50.92 +0.45" 47.14 + 0.46°
G*S — N.S. N.S. N.S.

Overallmean 18.35 +0.23 43.60 £ 0.38 49.29+0.33 45.88 £0.33

P Means within the same column with different superscripts differ significantly (P = .05); * (P < .05).
** (P < 01); N.S. Nonsignificant; 2% See Table 2; *Sexes were seperated at 6 weeks of age.
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Table &. Effect of genotype (G) and sex (S) on feed efficiency (FE) of Baladi and Leghorn at 1-6, 6-12, 12-16

and 6-16 weeks of age
Parameters FE 4 FE, |, FE,, 1, FEg
Genotype (G) N.S. . N.S. wn
EB! 0.43£0.02 0.24 £ 0.01%° 0.11+£0.02 0.18 £ 0.01°
LB? 0.38 + 0.01 0.22 +0,01° 0.14 + 0.02 0.19 +0.01°
EL? 0.42+0.01 0.26 +0.01° 0.13 £ 0.02 0.21 £ 0.01°
Sex (8% — . p o
F — 0.23 4+ 0.017 0.11 £ 0.01° 0.17 £0.004
M — .25 £ 0.01° (.15 +0.01° 0.21 £ 0.004°
G*S — N.S. N.S. NS.
Overall mean 0.41 £ 0.0i 0,24 £ 0.01 0.13£0.01 0.19 + (.00

- Means within the same column with different superscripts difter significantly (P < .05); * (P < .05).
** (P = .01); N.S. Nonsignificant; > See Table 2; *Sexes were seperated at 6 weeks of age.

Liveability (LIV): Genotype (G). sex (S) and their interactions had no signifi-
cant effect upon liveability at the different age periods. Early feathering Baladi (EB)
tended to have the lowest liveability during the last two age periods, whereas early
feathering Leghorn (EL) tended to have lower liveability at the first three age
periods but higher liveability during the last two age periods compared with Baladi
(Table 7). Males (M) also tended to have lower liveability than females {F)at6-12
weeks and higher valuc at the other age periods (Table 7). However, the low liveabil-
ity observed at 16-20 weeks of age was due to spread of New Castle disease at the
farm when our experimental birds were 17 wecks of age.

Discussion

Early and late feathering Baladi had similar weight at [.12,16 and 20 wecks of
age but at 6 weeks of age early feathering had higher (P = .05) weight than their late
featheimg counterparts. These results disagree with those of [8,18.20.21] who
obscrved higher body weight in favor of late feathering birds. However, many inves-
tigators reported higher [1-6.8] or similar |4.10-17] body weight for carly compared
with late fcathering birds. These discrepancies might be due to breed. age period,
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Table 7. Effect of genotype (G) and sex (S) on liveability percent (LIV) of Baladi and Leghorn at 1-6,
6-12, 12-16, 16-20 and 6-20 weeks of age

Parameters LIV, LIV, > LIV, LIV, ., LIV, o
Y%

Genotype (G) N.5. N.5. N.S. N.S. N.S.
EB! 96.68 + .83 99.64 + 1138 98.93 + (.62 50.79 = 6.06 SRB2IESY
LB UR.99 £+ 0.83 99.64 £ 038 98.92 £ 0.02 74.99 £ 6.06 J303£59
EL 89.38 £ .83 99,28 +{).3¥ 9§86 + 0.62 7791 + 6.06 76,41+ 59
Sex (8 — N.S. N.S. N.S. NS,
F - 99.76 £0.31 G876 £ (151 68,46 + 4,95 6735 +4.82
M — 99.28 +0.31] 99.05 £ 0.51 7333+ 495 7209 £ 482
75 - N.S. N.S. N.S. N.S.

Overallmean 98.02 = 0.50 99 52 £0.22 98.90 £0.37 70,80 + 3.57 69,72 £ 348

N5, Non significant.

management and/or some other factors. At 20 weeks of age, late feathering females
showed lower (P = .05) weight compared to their early feathering counterparts but
males genotypes did not ditfer at this age. Similarly was reported by Plumart and
Mueller [7]. Opposite to out result, Dunnington and Siegel [6] reported higher body
weight for early feathering females compared with their late feathering peers from
20-31 days of age. However, Baladi weights at 6 and 20 weeks of age were higher than
those reported by Attia et al. [30] at the same age periods [302 and 1049 g). Leghorn
had higher (P < .05) weight than Baladi at all studied age periods. Similar results
were reported by Shawer [31] upto 12 weeks and by Alsobayel [32] upto 16 weeks of
age. The effect of feathering genotype on body weight gain, growth rate and feed
intake had not been previously investigated.

Our study shows that significant differences between early and late feathering
Baladi mainly at early age periods. Early feathering females had higher (P = .05)
weight gain and growth rate at 16-20 and 1-20 weeks of age whereas early feathering
males and lower (P < .05) weight gain and growth rate at 16-20 weeks of age than
their late feathering peers. This result may lead us to conclude that there is sex
dimorphism with regard to the effect of feathering genes on body weight gain and
growth ratre. Leghorn had higher (P = .05) weight gain and lower (P < .05) growth




Effect of Sex-linked Feathering Genes on Grow-out. .. 69

rate than Baladi at most of the studied age periods. Similarly was observed by Shawer
[31] upto 12 weeks of age. However, Alsobayel [32] reported higher growth rate for
Baladi upto 8 weeks of age thereafter, Leghorn had higher values upto 16 weeks of
age. Early feathering Baladi consumed less feed (P = .05) at 1-6 and 6-12 weeks of
age and tended to have higher feed efficiency than late feathering Baladi. Similar
results were observed in feed efficiency for early and late feathering broilers {8,18].

Leghor had significantly (P = .05) higher feed intake at 1-6 and better feed effi-
ciency at 6-16 weeks of age than early and late feathering Baladi, but late feathering
Baladi had higher feed intake and lower (P < .05) feed efficiency than Leghorn at 6-
12 weeks of age. Early and late feathering Baladi had similar liveability at all studied
age periods. Similar results were reported by seveal investigators {17,18,22,23].
However, our results disagree with those of some investigators {24-26] who reported
higher liveability for early feathering birds and with that of Goodfry and Fransworth
{11] who observed lower liveability for the same genotype. Attia ez al. [30] reported
97% liveability for Baladi upto 20 weeks of age which is similar to our figure upto 16
weeks of age. Leghorn had statistically similar liveability as Baladi. This result disag-
rees with that of Shawer [31] who reported lower liveability for Baladi upto 12 weeks
of age but similar to that stated by Alsobayel [32] who did not find any significant dif-
ferences between the two breeds upto 16 weeks of age.
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