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EFFECT OF NAKED NECK GENE (NA) ON GROWTH AND
CARCASS MEASUREMENTS IN LOCAL SHARKAS! MALES
UNDER ASSIUT CONDITIONS

A. Abdel-Rahman

Department of Animal Production, Faculty of Agriculture, Assiut University,
Assiut

SUMMARY

Data of 225 males from three genotypes, normally feathered (nana),
heterozygous naked neck (Nana) and homozygous naked neck (NaNa) were
used to evaluate the effect of naked neck gene (Na) on grewth and carcass
measurements. The results obtained were as follow:

1. Body weight of the naked neck birds (Nana, NaNa) were heavier than that
of nana once at hatch and at four weeks of age, but the differences
between genotypes were insignificant. '

2. The Nana genotype was heavier than nana genotype by about 9.4%,
15.50% and 19.70% at 8, 12, and 16 weeks of age, respectively. The
corresponding figures for NaNa were 4%, 6.4%, and 8.9%, respectively.
The differences between genotypes were highly significant (P<0.01).

3. The Na gene improved growth rate. Regardless to naked neck feathering
type (Nana or NaNa) the improvement was about 3%, 3.85%, and 3.05%
at that periods 4-8, 8-12 and 12-16 weeks of age, respectively. The
differences between genotypes were highly significant (P<0.01) whereas
the differences between genotypes from 0-4 or 0-8 weeks of age were
insignificant. .

4. The Na gene reduced significantly (P<0.01) feather weight (g) and

percentage (%). The reduction in feather weight was 23.5% and 39% in

Nana and NaNa genotypes, respectively.

The Na gene caused a reduction in neck weight or percentage.

6. The Na gene improved the weights and percentages of breast, thighs,
wings, carcass and giblets. The dressing percentages were 76.9%, 76.2%,
and 70.8% in Nana, NaNa and nana genotypes, respectively. The
differences between genotypes were highly significant (P<0.01).
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7. The Na gene improved meat weight and the percentage of breast and
thighs., The differences between genotypes were highly significant
(P<D.01). '

8. The naked neck birds exhibited a reduction in head and shanks
percentages, and also a reduction in bones length (femur, tibia and keel).
The present study exhibits an additional advantage of Na gene in small

body weight populations.

Keywaords: Paultry, naked neck (Na), body weight, growth rate, meat yield
INTRODUCTION

The naked neck gene (Na)is widespread in unselected local populations
and known as Sharkasi chickens at various areas in Assiut.

The naked neck gene (Na)was associated with resistance to heat stress
as measured by survival (Smith and Lee, 1977; Horst and Rauen, 1986;
Merat, 1986 and Abdel-Rahman, 1990). This gene may have an advantage in
growth rate response and meat yield under moderate conditions and more
pronounced under heat stress (Merat 1990; Eberhert and Washburn, 1993
a,b; and Cahaner et al., 1993).

The effect of Na gene on growth performance have been reviewed by
Merat (1986, 1990). At 21°C or lower, the differences due to Na gene were
inferior for growth and feed efficiency (Fraga, 1982 and Hanzl and Somes,
1883). At 25°C growth differences due to Na gene were insignificant and the
disadvantages of naked birds for feed efficiency at lower temperatures did not
appear in chicks (Zein El-Dein et al.,, 1984). At30°C or above homozygous
(NaNa) or heterozygous (Nana) naked birds showed a marked advantage for
body weight, and it was less for heterozygous (Nana) genotype as compared
with normal feathered (nana). Their feed efficiency seemed slightly better
although insignificant (Monnet et al., 1979; Hanzl and Somes, 1983; Merat,
1990; Cahaner et af., 1992 & 1993 and Eberhart and Washburn, 1993b).

Finally, the Na gene advantage under heat stress was more pronounced in
rations with low protein level (Zin El-Dein et &l., 1984 and Merat, 1986) or in
large body weight populations (Merat, 1986; Eberhert and Washburn, 1893b).

Regarding to carcass and meat vield, an increase in naked neck birds
carcass as compared with normal feathering (nana) sibs as reported by
Monnet et al. (1979); Hanzl and Somes (1983}, El-Atar and Merat (1985);
Merat (1986&1990); Cahaner et af. (1992&1993) and Ei-Atar and Fathi (1995),

Merat (1886) shows that the reduction of plumage due to naked neck gene
(Na) improved carcass yield in two ways, firstly increasing slaughter yield (1.5-
3%) secendly an increase in meat yield of dressed carcass (2-7%) according
to the population studied as a result from a higher proportions of naked neck
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chicks muscles in pectoral region (Cahaner et al., 1993 and El-Atar and Fathi,
1995).

The experiment was designed to study the effects of the naked neck gene
(Na) on growth and carcass measurements of Sharkasi males raised under
Assiut environmental conditions,

MATERIALS AND METHODS

The present study was carried out at the Poultry Research Farm, Assiut
University. A brown heterozygous. naked neck (Nana) males and females
were mated fo produce the offspring segregations for all the three genotypes
~in this study:
1- Homozygous naked neck (NaNa) genotype.
2- Heterozygous naked neck (Nana) genotype,
3- Normal feathering (nana) genotype.

The difference between the homezygous (NaNa) and heterozygous (Nana)
naked neck genctype was determined according to Crawford (1976) who
reported that the heterozygous (Nana) birds had an isolated tuft of feather on
the ventral side above the crop, while the homozygous (NaNa) had no throat
tuft, which consists of very few pin feathers or small feathers. He assumed
that such genotype of chicks could be determined by the presence or absence
of the tuit.

The gene effect in homozygous (NaNa) or heterozygous (Nana) naked
neck birds was calculated according to Yalcin et al, (1997) as follow:

% gene effect (Na/-) = {(Nal-)- nana} x 100

nana

A total number of 225 males (75 males from each genctype) were used for
the statistical analysis. The genotypes were kept as a basic stock in Assiut
Poultry Research Farm.

The new hatched chicks for each genotype were wing banded, reared on
floor pens until 16 weeks of age. They were fed ad /ib on basal ration as
recommended. Unlimited water and optimal light and temperature were
provided through the period from hatch to 8 weeks of age. From May-June,
1994 (8-16 weeks of age) the birds were reared under Assiut natural
environmental conditions (20-30°C and relative humidity ranged from 50-
60%).

The birds were weighed individually with four weeks intervals and growth
rates were estimated from 0-4, 4-8, 0-8, 8-12 and 12-16 weeks of age.

At the end of the 16 weeks of age, a random sample of 30 males from each
genotype was taken to study carcass measurements traits. Each bird was
weighed before and after slaughtering to calculate the blood weight by
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difference. The birds were plucked by hand after hot scalding and the weight
of feather was calculated alsg by difference. Carcass, giblets, the different
parts of the carcass, breast and thighs meat were weighed and recorded
separately. The length of femur, tibia and keel bones to the nearest cm were
also recorded. All the data of carcass measurements were expressed as
absolute records (g, cm) and as a percentages of live body weight. Records
from individually 30 males for each genotype were used for statistical analysis.
All data were analysed by using the General Linear Models Procedure
(G.L.M.) of SAS software (SAS Institute, 1990) by the following model:-

Yij =M+ Gi+ Ejj

where Vi is the observation of the i th bird in the jth genotype, M is the
general population mean, Gi is the effect of genotype and Eij is the random
error.

RESULTS AND DISCUSSION

A- Body weight and growth rate:

Data of body weight and growth rate for all genotypes are presented in
Table (1).

Although the naked neck and normally feathered birds were originated from
the same parents, the body weight of the naked neck birds (Nal-) was greater
than the normally feathered (nana) birds at all ages.

At halch or 4 weeks of age, body weights for the naked neck birds (Nar-)
were larger than the normally feathered (nana) sibs but the differences
between the genotypes were insignificant (Table 2). Body weight for the
naked neck birds was more pronounced thereafter (Table 1, Fig. 1).

Al 8 weeks of age, the average body weight of Nana and NaNa genotypes
surpassed that of nana genotype by about 9.40% and 4.0%, respectively.
Similar trend was also obtained at 12 weeks of age and body weights were
1098 g, 1012 g and 951 g in Nana, NaNa and nana genotypes, respectively.

At 16 weeks of age, the differences between genotypes were more
pronounced than the former ages. Body weight of Nana and NaNa genotypes
were heavier than nana genotype by about 19.70% and 8.90%, respectively.

Table (2) showed insignificant differences between genotypes at hatch or
al 4 weeks of age whereas, these differences were highly significant (P<0.01)
at 8, 12 and 16 weeks of age.

The data indicated that the Nana performed better than NaNa or nana and
this is in agreement with the findings of Cahaner et al. {1992& 1993) who
reporied that the heterozygous naked neck (Nana) broilers gain about 3%
more weight than their normally fathered (nana) sibs under commercial
conditions during spring and summer months in Isreal. This advantage
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appeared to be larger in males than femazles and more pronounced with
advance of age especially at high temperature.

Regardiess to naked neck feathering type (Nana or NaNa), the presence of
naked neck gene (Na) improved body weight by about 2.40%, 6.65%, 10.85%
and 14.30% at 4, 8, 12 and 16 weeks of age, respectively. This is in
agreement with the resuits obtained by Zein El-Dein (1981); Horst (1982);
Abdel-Rahman (1990); Eberhart and Washburn (1993b), Cahaner ef a/.
(1982& 1983) and El-Hammady et al. (1995).

Concerning the effects associated with the Na gene on growth rate, Table
1 exhibited also that the naked neck genolypes (Na/-) performed better than
their normally feather (nana) sibs. The differences between genotypes for
growth rate from 0-4 weeks or 0-8 weeks of age were insignificant (Table 2).

Al 4-8, 8-12 and 12-18 weeks of age the naked birds (Na/-) grew
significantly faster than the normally feathered (nana) genotype. Growth rate
at 4-8 weeks was about 103%, 101% and 99% in Nana, NaNa and nana
genotypes, respectively. .

At 8-12 weeks of age, the presence of naked neck gene (Na) improved
growth rate by about 4.85% and 2.90% in Nana and NaNa genotypes,
respectively.  Similar trend was also aobtained at 12-15 weeks of age and the
growth rate, were about 22.40%, 21.40% and 19.20% in Nana, NaNa and
nana genotype, respectively.

Table (2) showed a highly significant differences (P<0.01) between
genotypes for growth rate at4-8, 8-12 and 12-16 weeks of age. The former
result is in  agreement with the findings of El-Deeb (1880) in Dandrawi
chickens under Assiut environmental conditions and Shebl et af. (1995).

Regardless to the naked neck feathering type (Nana or NaNa), the naked
neck gene (Na) improved growth rate by about 3%, 3.85% and 3.05% at 4-8,
8-12 and 12-16 weeks of age, respectively.

B- Carcass measurements:

Data of carcass measurements as absolute values (g& cm) or percentages
of live body weight are presented in Tables 3 and 4.

As might be expected there were a significant reduction in feather weight
(g) or as a percentage (%) from live body weight associated with the Na gene.
Compared with nana birds, the Nana and NaNa had less feather weight by
about 23.50%, and 39%, respectively. This result is in agreement with the
findings of Monnet et al. (1979); Zein El-Dein (1981); Hanzl and Somes
(1983); Zein El-Dein et al. (1984) and El-Atar and Merat (1985).

As reviewed by Merat (1986) the reduction of feather proportion to live
body weight was 1.5-2% and 2-2.50% for the Nana and NaNa genotypes,
respectively. In this study the reduction was about 1.60% and 2.20% for the
Nana and NaNa, respectively (Table 4).
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The presence of Na gene reduced significantly (P<0.05) the neck weight
{g) whereas the reduction was highly significant (P<0.01) as a percentage (%)
from live body weight. With respect to back weight, Table (5) showed a highly
significant differences (P<0.01) between genotypes, but when calculated as a
percentage (%), the differences were insignificant although the naked neck
birds (Na/-) exhibited values more than the normally feathered birds (nana}.

In the present study, the main effect of the Na gene is the reduction of the
feather weight by about 24-39% as compared with the normal birds (nana).
This may explain the improvement of slaughter yield associated with the
naked neck genotypes (Na/-).

Tables (3 and 4) showed an advantage in weights (g) or percentage (%) of
breast, legs and thighs, wings, eviscerated carcass and giblets (liver, gizzard
and heart) assaciated with Na gene. Hence, the advantage in term of dressing
percentages were clearly demonstrated in the present study. The dressing
percentages were about 76.90%, 76.20% and 70.80% in Nana, NaNa and
nana genotypes, respectively. The Na gene increased’ the dressing weight
(carcass+giblets) by about 21% and 16% in Nana and NaNa genotypes,
respectively.

Table (5) showed highly significant differences (P<0.01) between
genotypes for weight(g) or percentage(%) of breast, thighs, wings, eviscerated
carcass giblets and dressing percentage.

These results are in agreement with the findings of Bordas et al. (1978);
Monnet ef al. (1979);, Hanzl and Sames (1983); Zein El-Dein (1981); El-Atar
and Merat (1985) and Merat (1990). These studies reported that the
proportion of eviscertated carcass is superior for Nana genotype compared
with nana genotype and the advantage of Na gene may Le relatively higher in
medium or light-weight populations and possibly also in those given a low
protein diet (Zein El-Dein et al., 1984).

The Na gene improved not only the slaughter yield but also the meat yield
of breast and thighs. Breast meat (g) of heterozygous (Nana) and
homozygous (NaNa) was mare than normally feathered (nana) by about
33.60% and 27.30%, respectively. The thighs meat of the Nana and NaNa
surpased that nana by about 24.90% and 20.80%, respectively. Highly
significant differences (P<0.01) atlributed to genotypic effect were observed
for the weights or percentages of breast and thighs region meat {Table 5).

The data obtained is in agreement with the findings of Zein El-Dein ef af.
(1981); El-Atar and Merat (1985); Fathi (1992); Cahaner et al. (1993).

Cahaner et al. (1993) found that heterozygous and homozygous broilers (8
weeks) maintained at 32°C produced about 17% and 32% more breast meat
than their normally feathered sibs. Similar results were also obtained by El-
Atar and Fathi (1995).

On the other hand, Bordas et al. (1978) did not detect significant
differences atfributed to genotype effect in thigh region (thigh + leg).



(L0°0>d) weoyubis AYBH .

queoubisoN SN

uBiam Apod aall Woy % -q

(GO 0>d) ueoubis .

“sanjeA ANjOSqY -B

- g . 9z'0 €0 A 0681 A8 louig
5 - - w79l ‘SN E8LO «lETF «26G6E T nmgzccmo
8.0 290 ¥ zoall ye'ECt 6.°50%1 LERER /8 Jou3
8¢5 «+£9°9 w967  CSNGEBZL SN GE98l L6996V .G 0615 T dApusg
(u2) {wo)
wnuielg  (wo) eig] nwa4 syueys peel| 1eew syblyy jeeuw isealg uoneleA
sanes SN Ip 10302103
100 L0 cLo £¥'G 92’0 SS9 oF0 L8 Jolig
"IN Z00 wll0 «66') 26 0VE «B8'G «08'EGT «87L T @2dAoue
&
m oLe 9% 1< G792 06 0£891 1968 08 .GGCl a0'eez A8 Joag
M 028 H0P868 0811 GELBYEGD 08 TIG7 «50°980FCC 807589 ¢ 8dhjousy
~h - %002 .
,,m eay plRzZI) BETN| Buissaig siB|a 0] fpeoy sBUIpn uopele
= saneA 'S Ip Jo8unog
65 | 80'¢ LET 90 oy 0 ¥¥Z0 - /8 o4
I V'EG ~£S82F SNOYL +62 0k +G1'8E SN GOED = & nmnaocmw
020602 08911 06'95Z1 0L'80¢ Al 697101 CZ' 96167 L8 Joug
«~0F'G8G85E  ..08720LL¢ «:04'860L F9GI6 L9L2E8y  SINEELLL ~P08ESL 2 ,2dAousn
squ
sybiyl 1s82.g % yoeg HoaN Jayeed pooig 1uBlam Apog uoijeLEA
sanes ‘SN Ip  Jo8dinog

(eueu) Buliay}2a) [BWIOU PUR (—/8N) ¥8u payeu Ul sjuslisinseall §SeaJe Jo (

326

56e Jo sysam g} 18

‘o) sanjen sasenbs Uealy "G s|qe L



Egvptian J. Anim. Proe. (1998) 327

The connection between reduced plumage and increased meat vield was
clearly demonstrated in this study and was confirmed by the findings of Edriss
et al. (1988) and Ajang et al. (1993) who found that after three selection
cycles, the slow feathering line had lower feather and skin weight and higher
body weight and breast meat than the fast feathering. The results in the
present study for the naked neck birds (Na/-) and normally feathered were
similar to those obtained by Ajang et al. (1993). Together, these studies
support the hypothesis that meat production of chickens can be improved by
reducing plumage either via the Na gene or by selection for quantitative loci
controlling the rate of feather development.

Several mechanisms appeared to be responsible for higher meat
production in chickens reduced plumage. Merat (1986) summarized three of
them 1) less feather production, leaving more protein for other tissues mainly
muscles (meat), 2) faster dissipation of heat and hence less depression of
appetite and consequent growth at high ambient temperatures, and 3) lower
fat content due to utilization of a higher proportion of the lipids for
thermaoregulation.

Also, Cahaner et al. (1987) pointed out that due to lower water content in
feathers than in muscles, a reduction of 1 g feathers may increase body
weight gain 1.5 g.

On the other hand, the naked neck birds (Na/-) exhibited a reduction in
head percentage as compared with normally feathered (nana) but the
differences between genotypes were insignificant Table (5). Similar reduction
was also obtained for the shanks percentage but the differences between
genotypes were highly significant (P<0.01). This Is in agreement with the
findings of Zein El-Dien (1981), Zein El-Dien et al. (1984) and El-Atar and
Merat (1985). '

As shown in Table (3), the naked neck gene (Na} reduced the bones length
(fermur, tibia and keel) as compared with the normally feathered genotype
(nana). The differences due to genotypes were highly significant P<0.01
(Table 5).

Finally, the present study gave additional performance benefit for the
naked neck birds (Na/-) vs the normally feathered genctype (nana) for body
weight, growth rate and meat yield especially in small body weight
populations.
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