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Abstract

Breeding histories of 521 does covering 1,644 births over 7 years (1990 — 1996) in four village-enclaves of
the Zamfara reserve in north-western Nigeria were collected, interpreted and analysed to estimate two
indices for the reproduction rate of the animals. Effects of genetic and non-genetic factors on the indices
were analysed using the least square procedures. The ARK |, expressed as the number of kids born per doe
per year was 1.48 + 0.05. The parameter was Influenced significantly (P < 0.01) by the breed of doe.
parity of doe type of flock and year of birth (P-< 0.05) of doe. The apparent pure Sokoto Red does
recorded a significantly higher value (P <0.05) for ARR ! than their cross bred counterparts (1.5720.07 kids
versus  1.3940.04 kids). The ARR | increased progressively from 1.1320.05 kids i the priniparous
(maiden) does to 1.79#0.10 kids in the oldest does ar parity seven. Annual reproduction rate was
significantly highest (P < 0.01) in the does kept in the village flocks, whereas the does in the
transhumant agro-pastoral flocks recorded the lowest value (1.57£0.04 kids versus 1.41#0.10kids). The
number of kids weaned per doe per year (ARR Il) was 1.2420.05. Similar to the trend observed for the ARR
| this was also influenced significantly by the breed of doe (P<0.01). parity of doe (P0.01) and type of
Aock (P < 0.01). The results of these analyses fndicated that large litter size at virth. low pre-weaning
mortality and shorter kidding interval are dgs.f:abie to Increase doe reproductive rate.
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Introduction
Over 90% of the 33.86 million goats in  reproduction performance of the goat
Nigeria are kept under village and pastoral  diversity in the Zamfara reserve of north-
systems (FDLPCS. 1992). However. most of  western Nigeria. as a ste toward establishing
the performance evaluation and breed a scientific basis for improved and
improvement studies reported for goats in  sustainable goat production in the study area
the country, were carried out on research
farms (Molokwu and Igono, 1978; Adu et al., Materials and methods
(1979. Ngere et al. (1979). Experimental Source of data
results from such flocks hardly represent the The data fot the present study were
situation in the animals’ village rearing collected from randomly selected 283 flocks
environment. It is very important to study  with 521 does in four villages in the Zamfara
the performance of specific economically -  Reserve, viz, Dumburum. Shamushalle.
important production traits in different Tsabre, and Aja from july 1996 to May 1997,
indigenous breeds of goats in their traditional  Located in Zamfara State in north-western
production environment, particularly in the Nigeria, the reserve lies between latitudes
semi-arid ecological zone of Nigeria. where  12°10' and 13° 05' and longitudes 0° 30 and
about 41% of the country's goats are found. 7°15' with an altitude of about 450m above
Rasic information on the reproductive sea level. It covers an area of approximately
performance of goats raised under the 2355km’ and extends about 120km from
traditional agro-pastoral systems is necessary  north to south and about 30km from west to
for designing measures for sustainable stock  east.
management for ecological stability. The
present paper therefore reports on the
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The climate of Zamfara is semi-arid with a

long dry and hot season. Details about the -

seasons. temperature. humidity.  solar
radiation. vegetation and soil of the reserve
are reported elsewhere (Hassan, 2000). The
villages on the Zamfara reserve and the
surrounding settlements are inhabited by
villagers and pastoralists. These groups of
people keep various species of domestic
animals — cattle. sheep, goats. poultry and
donkeys ~ in that order of importance, using
different but related husbandry systems
(Abubakar et al. 1993). The natural vegetation
of the reserve provides the basic resources for
livestock keeping by its residents and pastoral
ruminant production in the semi-arid zone of
north-western Nigeria.

Collection of breeding histories

The Progeny History Technique was

applied for the collection of breeding
histories of the study does. Also called
"Animal Biographies” (Swift. 1981) and
“Interviewing Cows" (Armbruster and Bayer,
1992. Kassaye et al .1992). the technique
involves recording the life history of female
breeding animals and their progeny in a semi-
structured dialogue between livestock owner,
preferably the person who has the closest and
longest contact with the animals. The
purpose is to gain quickly a basic idea about
nerd/flock productivity. It is also possible to
obtain information about ownership of the
animals (e.g. contract herding for farmers,
keeping of animals belonging to relatives
living elsewhere, etc) and sources of
urchased animals. The data provide a basis
or calculating productivity parameters
(fertility, mortality. age at first partly,
parturition intervals) and potential ogﬂake.
and differences in these parameters over
time. This gives a dynamic picture of herd or
flock development. Exploring progeny history
in different herds or flocks permits a
comparison of  herding efficiency.
management strategies and animal losses
between households. It is a very useful
method for collecting accurate information in
a culturally - sensitive way (Iles, 1994),

The technique is cheap, relatively
straight-forward. easy. to carry out and
provides recall data over an extended period
of time. ranging from 5 to 10 years. Progeny
histories are essentially livestock genea-
logies. which describe the fate of all the
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offspring of a given female animal They
provide guantitative data on the fate of all
animals that have left the herd or flock. This
includes informatien on voluntary offtake.
such as number of animals sold, exchanged,
given away as gifts and slaughtered for food.
as well as animals that have died as a result
of disease, drought. predators or other causes
such as theft (Young et al.. 1994), However,
this method is applicable only if the livestock
keepers have detailed knowledge about their
animals (Waters-Bayer and Bayer. 1994),

In applying tge technique. each of the
study flecks was visited once, during which
the histories of randomly sampled breeding
does in the flock were taken in a data
collection format, one fo. zach doe. Basically.
only the odes with breeding histories were
sampled. On entering 2 flock. the approach
was to first ask the stockowner for the oldest
breeding doe in the flock for interview. In
cases where the female offspring of the oldest
doe were retained for breeding. some of them
were also sampled. Records were taken on 3-
on does per flock. The age of each sampled
doe was recorded (in months) in addition to
the number and stage of teeth.

Questions asked about each doe
included the age at fjrst birth and dates of
subsequent births (in months and years). size.
sex and fate of the litter (that is. whether
present. sold. given as gift. transferred.
slaughtered. lost or dead). In cases of
mortality, the cause and age of the animal
were also recorded. Interviews commenced in
the flocks as early as 07.00h (much earlier in
the flocks of the agro-pastoralists because the
goats normally follow the cattle for grazing at
sunrise) and ended at a.ound 10.00h, when
the does were collected for grazing by
shepherds. In each village, guides were
recruited locally through the village head. The
guides facilitated the identification and
location of stock keepers. espectally in the
case of the agro-pastoral flocks. which were
scatrered in the reserve. As an incentive, each
flock was supplied with a block of salt lick at
a subsidized rate of ¥120.

Interpretation of breeding histories
The month of each interview served as
the reference point for translating the
histories of the does into numerical data. The
months of births by the does were assigned
to different seasons according to the rainfall



pattern in the study region (Hassan, 2000).
The four seasons of birth are early dry
(October-November). mid-dry (December -
February). late dry (March — April) and rainy
(May -  September}). Litter size at
birth/weaning was defined as the number of
kids born per doe per birth/the number of
kids that survived till weaning.

Survival of litter to weaning was derived
from the information given on the fate of the
kids. It was considered as a discrete variable
with values of 1 for singles that survived and
0 for those that died. Twin litters with only
one surviving kid at weaning were scored 0.5,
Quadruplet litters were grouped along with
triplet litters and litter survival to weaning
was scored proportionately.

The mean birth interval was calculated
for each does as the difference between the
age of does at first birth and its age at the last
birth (as supplied in years and months by the
stock owners), divided by its total number of
births less one. The calculated mean birth
intervals rather than intervals between
subsequent births were estimated because
the ages of the does at all births were not
known (in most cases. only the ages of the
doe at the first and last births were known).
The classification of the study animals into
breeds was based on the phenotypic
characteristics of the animals. particular the
coast colour patterns and facial profiles
(Mason 1981: Ngere er al 1984),

Statistical analysis of data

Annual reproduction rate (ARR I< the
total number of kids born per breeding doe
per year) was calculated according to Wilson
et al. (1084). while the total number of kids
weaned per does of reproductive age per year
(ARRII) was determined according to Gatenby
(1986). that is.

Index I:
ARR 1 Litter size at birth x 3635
Subsequent birth interval
(days)
Index II
Litter size at birth x litter survival to
+ ARR1

= Subsequent birth interval (year)
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Breeding histories of 521 does covering
1,644 births over 7Byears (1990-1996) in four
village-enclaves of the reserve were analysed.
The least square procedures for data with
unequal sub-class numbers (Harvey. 1987)
were used for estimating the extent of
systematic effects on the indices. These
reproduction data. The analyses involved a
series of step-down procedures before
arriving at the optimal models employed In
these procedures. factors that were found not
to be statistically significant and which  did
non-interact signi-ficantly with any other
factors were dropped from the initial models.
Both indices were a.alysed using the
following fixed model that included the fixed
effects of breed of doe. parity of doe. type of
flock and year of birth:
Yukim:u+ Bi+C-+Gl+TT+E
Where
Y, = estimated value,

U = population meant

B = tixed effect ef breed of doe (i = 1 2

C, = fixed effect of parity of doe (j = 1.7)

T, = fixed effect of type of flock (1=1.3):

G, = fixed effect of year of birth (k =1.7);

€ .x= the random residual effect associated
with the variable Yijklm (Y,.,). assumed to be
identically, independently’ and normally
distributed with zero mean and constant unit

variance, i.e. € ; £ m (€ nop) ~ lind (0. &),
Significantly different sub-class means were
ranked using the results of the comparisons
of their linear functions by contrast
statements of the least squares procedures.

i|kim

Results and discussion
Number of kids born per doe per year (ARR I)
The ARR L, expressed as the number
kids born per doe per year, was 148 + 0.05
(Table 1). The parameter was influenced
significantly by the breed of doe (P < 0.01).
parity of doe (P < 0.001). parity of doe (P <
0.01) type of flock (P <0.01) and year of birth
(P < 0.05) of doe (Table 2). The apparent pure
Sokoto Red does recorded a significantly
higher value for ARR | than their crossbred
counterparts (1.57 = 0.07 kids versus 1.39 =
0.04 kids). The significantly shorter mean
subsequent birth interval recorded for the
former (378 = 14 days) compared with the
interval of 403 = 6 days for the latter (Table
3) partly explains this result.
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Table 1: Least squares means ( %S.E.) for number of kids born per doe per
year (ARRI) and number of kids weaned per doe per year (ARRII)

Classification ARRI ARRIL
No. LSM S.E. No. LSM S.E.

Overall 1249 1.48 0.05 1240 1.24 0.05
Breed of doe

Soketo Red (SR) %6 1.57 0.07° 26 1.34 0.08"
Sokoto Red x Sahel 1153 1.39 0.04° 1153 1.15 0.04°
Parity of doe

I 448 113 0.05° 448 1091 0.0¢"
2 329 1.29 0.05° 329 1.10 0.06°
3 209 1.36 0.06° 200 1.14 0.07°
4 121 1.45 0.07° 121 1.18 0.08"
5 62 1.64 0.09° 62 1.34 0.10¢
fa] 36 1.70 .11 36 1.35 0.12°
7 44 1.79 0.10¢ 44 1.68 0.11¢°
Type of flock

Village 724 1.57 0.04 724 1.44 0.05°
Sedentary agro-pastoral 48] 1.46 0.04 481 1.32 0.05°
Transhumant agro-pastoral 44 1.41 0.10 44 0.98 o1
Year of birth

1990 40 1.46 0.10° 49 1.30 0.11
1901 98 1.46 0.07 Q8 1.25 0.08
1002 163 1.41 0.06° 163 Ve LA 0.07
1993 235 1.47 0.06° 235 1.23 0.06
1994 340 1.40 0.05° 340 ) 0.06
1695 318 1.52 0.06° 318 1.25 0.06
1996 46 1.65 0.10° 46 1.34 0.11

The ARR 1 increased progressively from
1.13 = 0.05 kids in the primiparous does to 1.
79 = 0.10 kids in the oldest does at parity
seven (Table 2. Figure 1), Progressive
reduction in the mean interval between
subsequent births and steady increase in the
litter size at birth as the does aged as

observed in the study flocks (Hassan er al,

1008) reasonably account for this trend. The

observed rise in the annual reproduction rate

with the age of does probably advises the

ﬁractice of keeping many old does in the
ocks by the stock keepers.
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Table 2: Least square analysis of variance for number of kids born per doe per
year (ARR I) and number of kids weaned per doe per year (ARR II)

Source of variation ARR [ ARRI
DF MS P DF MS F
Breed of doe 1 3.005 B 50%* 1 3.263 7.42%*
Parity of doe 6 6.398 18.23%** § 6.111 13.89%*
Type of flock 2 1856  520%x 2 5.647 12 .84%s=
Year of birth 6 0.765 2.18% 6 0.473 1.08
Residual 1.233 0.351 . 1.233 0.440
R 0.109*** 0.004 % ¥
1.8
“Ef 1.6
=
=]
S 14
=]
9
& 12
=
=
=
£ 10 =
= ARRI
g P uwmll yen scb wg bandsw ahid Yo aestews ¥
= 3 ARR 11
2 3 E 5 6 7
Parity of doe

Figure 1: Mean annual reproduction rates according to parity of doe
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Table 3: Least square means ( £_S.E.) for components of annual reproduction

rate
Trait Overall Sokoto Red (SR SR x Sahel
No. LSM S.E. No. LSM S.E. No, LSM 5.

Litter size at 1644 1.50 0.02 132 1.59 0.05 1512 1.50 0.02
birth
Litter size at 1644 133 004 132 140 007 1512 126 003
weaning
Mean birth 1249 391 8.00 96 378 14.0° 1153 403 6.00°
interval (days)
Litter survival to 1249 88.7 0.90 86 022 2.7 1153 884 090
weaning (%)*
*Arithmetic mean

Annual  reproduction  rate  was  evaluation studies to unravel the underlying

significantly highest (P < 0.01) in the does
kept in the village flocks. whereas the does in
the transhumant agro-pastoral flocks recorded
the lowest value (1.57+ 0.04 kids versus 1.41
=+ 0.10 kids). The absolute lack of the Sokoto
Red does. which were known to give larger
litter size at birth and shorter interval
between subsequent births could explain this
result. This finding however runs contrarily
to that of FDLPCS (1992). which pointed out
that village flocks were less productive than
agro-pastoral  flocks  due  to  seasonal
confinement.  which  restricts  access  to
breeding bucks. Significant year of birth effect
on annual reproduction rate may be related to
seasonal effect on forage availability.

Number of kids weaned per doe per
year (ARR II)

The number of kids weaned per doe per
year was |.24+ 0.05 (Table 1). Similar to the
trend observed for the ARR I, this index was
also influenced significantly by the breed of
doe (P < 0.01). parity of doe (p <0.01) and
type of flack (P <0.01) (Table 2). The survival
rate of litter to weaning was very
instructional in determining this index.
Undoubtedly. higher survival rate in the kids
born by the Sokoto Red does, coupled with
bigger litter size at birth contributed
positively to the higher number of kids
weaned %y them compared to the crossbred
does. This finding necessitates on-station

60

causes of better productivity of the
apparently purebred does for possible
ma.ximisation of returns from the animals.

Significant effect of parity on the
number of kids weaned per doe per year was
earlier reported. This trend could have been
as a result of physiological maturity of does.
which translated into larger litter sizes and
better mothering ability. The does in the
village flocks retained their superiority over
the ones kept under the agro-pastoral
systems More regular access of the does in
the village flocks to supplementary teeding
(and watering), and the practice of restraining
the kids at home when their dams were taken
out on daily grazing routine might have
contributed to better litter survival to
weaning compared to the does in the other
flocks.

Conclusion

The observed rise in the annual
reproduction rate with the age of does in the
present reports justifies the practice of
retaining old does in the flocks by the stack
keepers. The results . of these analyses
indicated that large litter size at birth. low
pre-weaning mortality and shorter kidding
interval are desirable to increase reproductive
rate. Flock management measures that will
ensure these should be adopted to take
maximum advantage of the prolificacy of the
does under the prevailing management
systems.
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