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Abstract. Effect of genotype and birth weight on gestation length was evaluated using Nigerian breeds of
sheep and their crosses. The study was carried out at the Sheep Project Unit of Small Ruminant Research
Programme (SRRP) of National Animal Production Research Institute (NAPRI), Ahmadu Bello University, Shika-
Zaria. The sheep breeds used were Balami, Uda and Yankasa. Heat (estrus) detection was carried out twice
daily; in the morning (07:00-08:00 hours); and in the evening (16:00-17:00 hours) using apron fitted rams to
pick does on heat. A total of 56 lambs were used for this study. The data obtained were subjected to analysis
of variance using General Linear Model and Correlation Procedure of SAS. All the genotypes had similar
gestation length with values between 150.3+0.61 days and 153.3+0.60 days, except for Balami pure breed (BAL
X BAL) lambs that recorded a shorter gestation length (137.1+0.81 days). There was a wide variation in the
birth weight of lambs with the crosses between Balami rams and Yankasa ewes recording a distinct birth
weight of 3.5+0.08 kg while the crosses obtained using Yankasa rams on Uda and Balami ewes gave the lowest
birth weights (1.740.19 and 1.4+0.18, respectively). Sex and litter type have no significant effect (P>0.05) on
gestation length. Birth weight was however affected by sex of lambs and their litter type. Litter type was
negatively correlated with birth weight (-0.372). Gestation length had a low and non-significant relationship
with birth weight; litter type and lamb genotype. Lamb genotype does not have a significant relationship with
litter type. Genetic improvement of Nigeria sheep breed is possible if the resources of within and between
breed is exploited. Selection for a reduction in gestation length may indirectly increase prolificacy.
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Introduction have influenced gestation length (Knight et al.,
1988; Osinowo et al., 1994; Vatankhah et al.,

Bellows and Ansotegui (2005) defined
2000; Fogarty et al., 2005) and may be longer

gestation length as the physiological period ) .
when the dam is carrying a male lamb (Koyuncu

et al., 2001; Vatankhah et al., 2000; Fogarty et
al., 2005).

Bradford et al. (1972) and Dwyer et al.
(1996) concluded that genotype of the lamb is

during which the fetus develops in the dam.
Gestation length is affected by several factors
including sire breed (Fogarty et al., 2005), dam
age, litter size and lamb weight at birth (Cardy
and van Vleck, 1978 and Amoah et al., 1996).
Longer gestation lengths had been recorded in
older dams by Vatankhah et al. (2000) and
Koyuncu et al. (2001). Ewes carrying single

more important than the dam in determining

gestation length. Selection for a reduction in

gestation length may indirectly increase

. prolificacy (Osinowo et al., 1994; Vatankhah et

lambs also had longer gestation length when . )

. ) ) al.,, 2000). This study was therefore aimed at
compared with those carrying multiples
(Osinowo et al., 1994; Vatankhah et al., 2000;
Koyuncu et al., 2001; Dwyer, 2003; Fogarty et

al.,, 2005). Lamb weight was also reported to

evaluating the effect of genotype and birth
weight on gestation length of Nigerian breeds
of sheep and their crosses.
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Materials and Methods

This study was conducted at the Sheep
Project Unit of Small Ruminant Research
Programme (SRRP) of National Animal
Production Research Institute (NAPRI), Ahmadu
Bello University, Shika-Zaria. Zaria is located in
the semi-arid, Northern Guinea savannah zone
of Nigeria within latitude 11°08'N and longitude
07°41°E with an elevation of 2178 feet (663.77
(http://www.
trueknowledge.com/qg/zaria_longitude_and_lati

metres) above sea level
tude). The sheep breeds used for this study
were Balami, Uda and Yankasa which were
subjected to diallel crossing. Heat (estrus)
detection was carried out twice daily; in the
morning (0700-0800 hours); and in the evening
(1600-1700 hours) using apron fitted rams to
pick does on heat. Ewes on estrus were
separated from the herd into an isolated pen
with an appropriate ram. These were allowed
to be together for three (3) days under the
assumption that mating would ensue. Pen
mating was carried out at the ratio of 1 ram to
10 ewes. After the third day, ewes were
returned back to their herd after appropriate
records had been taken. Gestation length was
calculated as the number of days between the
date of successful mating and lambing. Birth
weight and litter type of individual lamb was
recorded immediately after lambing. A total of
56 lambs were used for this study. The pure
breed lambs were 20 Yankasa (YK X YK), 11 Uda
(UD X UD) and 5 Balami (BAL X BAL) while the
crosses were 9 Yankasa X Uda (YK X UD), 6
Yankasa X Balami (YK X BAL), 3 Uda X Balami
(UD X BAL) and 2 Balami X Yankasa (BAL X YK).
The data obtained were subjected to analysis of
variance using General Linear Model of SAS
(SAS, 2004). Correlation procedure of SAS (SAS,
2004) was also used to obtain correlated
relationships between parameters considered.
Where analysis of variance depicted significant
differences, Duncan Multiple Range Test (Steel
and Torrie, 1980) was used to separate the
means.
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Results and Discussion

The mean effect of lamb genotype on
gestation length and birth weight is shown in
Table 1. All the genotypes had similar gestation
length with values between 150.3%0.61 days
and 153.3+0.60 days except the Balami pure
breed (BAL X BAL) lambs that recorded a
shorter gestation length (137.1+0.81 days). The
values observed in this study were higher than
148 days reported by McNeal (1987) as average
length of gestation in sheep expect for the
value recorded for pure Balami. Bradford et al.
(1972) had explained that the genotype of the
lamb is more important than the dam in
determining gestation length. Fogerty et al.
(2005) reported 2-3 days variation in gestation
length due to sire breed. Dwyer et al. (1996), in
an embryo transfer study to examine the
effects of maternal and lamb genotype on
characters of the dam and progeny, had found
that regardless of ewe breed, gestation length
was longer for Suffolk than for Scottish
Blackface lambs.

There was a wide variation in the birth
weight of lambs with the crosses between
Balami rams and Yankasa ewes recording a
distinct birth weight of 3.5+0.08 kg while the
crosses obtained using Yankasa rams on Uda
and Balami ewes gave the lowest birth weights
(1.7+0.19 and 1.4+0.18, respectively). The birth
weight obtained for pure breed lambs of YK X
YK (2.0£0.11), UD X UD (2.1+0.16) and BAL X
BAL (2.1+0.09) were lower than 2.6 kg, 2.7 kg
and 2.8 kg reported by Atencio et al. (1979),
Gonzalez (1972) and Bodisco et al. (1973),
respectively for West African Dwarf sheep.
Gonzalez (1977) and Combellas et al. (1979)
also reported higher birth weight of 2.6 kg and
2.4 kg, respectively for Black-headed Persian
sheep. As expected, the birth weight of pure
breeds (YK X YK, UD X UD and BAL x BAL) were
lower than the birth weight of crosses (BAL X YK
and UD X BAL). This result can be attributed to
heterotic effects.
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Table 1. Effect of lamb genotype on gestation
length and birth weight

Genotypes N  Gestation length .Birth
(days) weight (kg)
YK X YK 20 151.5+0.57° 2.0+0.11°
UD X UD 11 152.6+0.61° 2.1+0.16°
BALXBAL 5 137.10.81° 2.1+0.09°
YK X UD 9 153.3+0.60° 1.7+0.19%
YK X BAL 6 150.3+0.61° 1.4+0.18°
UD X BAL 3 151.340.67° 2.7+0.17°
BAL X YK 2 153.0+1.21° 3.5+0.08°
Overall 56 150.6+0.64 2.0£0.08

Values bearing different superscript at the same column differ
significantly (P<0.05). N = Number of lambs

Sex and litter type was shown (Table 2) to
have no significant effect (P>0.05) on gestation
length. Birth weight was however affected
(P<0.05) by sex of lambs and their litter type.
This was in agreement with the report of
Robinson et al. (1977) which stated that for
lambs in utero, as the number of fetuses
increases, the number of caruncles attached to
each fetus decreases, thus reducing the feed
supply to the fetus and hence the birth weight
of the lambs.

The males had a higher birth weight than
the females while the lambs born as singles
(2.1+0.83) were heavier than those born as
twins (1.7%0.16). Klindt (2005) had explained
that endocrine functions are often sexually
dimorphic, different in males and females. He
explained further that programming of sexual
dimorphism begins with embryonic expression
of the sex-determining gene (SRY) in males and
secretion of Mullerian-inhibiting hormone (anti-
Mu“llerian hormone, MIH), which prevents
development of internal reproductive tracts of
females.

Correlated relationships of parameters were
shown in Table 3. Litter type was negatively
correlated with birth weight (-0.372; P<0.01).
This corroborates the fact that birth weight of
lambs decreases as the litter number increases
(Knight et al., 1988; Osinowo et al.,, 1994,
Vatankhah et al., 2000; Fogarty et al., 2005).
Gestation length had a low and non-significant
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relationship with birth weight (0.114; P>0.05);
litter type (0.054; P>0.05) and lamb genotype
(-0.101; P>0.05). Lamb genotype does not have
a significant relationship with litter type (0.171;
P>0.05).

Table 2. Effect of sex and litter type on estation
length and birth weight

N Gestation Birth weight
length (days) (kg)

Sex

Male 22 151.6+1.07 2.2¢0.11°
Female 34 150.0+0.80 1.8+0.12°
Litter type

Single 38 150.5+0.92 2.1+0.83°
Twins 18 151.0+0.55 1.70.16"
Overall 56 150.6+0.64 2.0+0.08

Values bearing different superscript at the same column differ
significantly (P<0.05). N = Number of lambs

Table 3. Correlation coefficients

Parameters Gestation Birth Litter
length weight type

Birth weight 0.114™

Litter type 0.054" -0.372%*

Lamb -0.101" -0.099" 0.171%

genotype

** Correlation was significant at the 0.01 level.
NS . . . ofs
Correlati on is not significant.

Conclusions

Genetic improvement of Nigeria sheep breed is
possible if the resources of within and between
breed is exploited. Selection for a reduction in

gestation length may indirectly increase
prolificacy.
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