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Abstract

Aim: This study was conducted to determine the incidence rate of the slaughter of pregnant goats in Nsukka slaughterhouse,
which has become a major cruel occurrence in Nigeria, as well as it’s economic and public health implications.

Materials and Methods: All the goats slaughtered at Nsukka slaughterhouse over a period of 3 months (February-April, 2017)
were screened. The data collected were: total number of goats slaughtered, age, breed and sex of goats slaughtered, pregnancy
status of the goats, and sex of the fetuses observed, and gestational age of the fetuses estimated by crown-rump length.

Results: In the 3-month study, a total of 684 goats were slaughtered, of which 617 (90.2%) were females. 364 (59%) of the
females slaughtered were pregnant, and more than 80% of the gestations were in the second and third trimesters. Of 661
fetuses recorded, 320 (48.3%) were males, and 341 (51.7%) were females with 438 (66.3%) predominantly twins. At the
cost of N 6,000 ($16) and N 8,000 ($20) for male and female kids, respectively, a total of ¥ 4,648,000 ($11,620) was lost in
just one slaughterhouse in 3 months.

Conclusion: This study shows that there is a high rate of slaughter of pregnant goats in Nsukka slaughterhouse with a

tremendous economic loss, and most chevon sold in Nsukka are unwholesome and of low meat quality.

Keywords: economic implications, fetuses, low meat quality, pregnant goats, public health, unwholesome.

Introduction

Nigeria occupies 923,768 km? located on the
Gulf of Guinea in West Africa. With the fall in the
price of oil in the Global market and a negative effect
on the economy of Nigeria that relies mainly on oil,
the resultant effect of recession, loss of jobs and
unemployment, has made over 70% of the popula-
tion to be engaged in agriculture [1]. Growth in the
livestock sector has consistently exceeded that of the
crop sector [2]. The total demand for animal prod-
ucts in developing countries is expected to be more
than double by 2030 [2], yet livestock production in
Nigeria is still at its primordial stage. Animals are
kept with little or no veterinary attention and major-
ity suffer from different infectious diseases such as
contagious bovine pleuropneumonia (CBPP), foot
and mouth disease (FMD) of cattle, peste des petits
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ruminants (PPR) of goats and trypanosomosis [3].
This is one of the obstacles to the development of the
livestock industry in Nigeria [3].

Although livestock production in Nigeria is still
at the subsistence level, it provides all the locally pro-
duced milk and over 70% of the national meat sup-
ply, as well as serves as a source of financial security/
income as well as food, farm energy, manure, and
transport to the small-holding farmer[4]. Apart from
its source of employment, occasionally livestock are
used for rituals, religious festivals, and ceremonies.
Livestock production contributes 6-8% of the GDP
and accounts for one-third (20-25%) of Nigeria’s agri-
cultural GDP [5].

Livestock farming in Nigeria is faced with many
other challenges. Among the challenges are inadequate
quantity and low quality of available feed, inadequate
water supply and uneven water distribution, unstable
supply of external inputs including veterinary supplies
and concentrates, low genetic potential of native live-
stock with regard to feed conversion and reproduc-
tion, and lack of concrete national policies that would
give focus and direction to livestock production and
research [6]. All these, force livestock production to
continue to thrive at a subsistence level.
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In Nigeria, there is more preference for goat pro-
duction than the other ruminants. Sokoto red breed
of goats (indigenous breed in Nigeria, scientific
name is not known) is the predominant breed kept
in Nigeria [7]. Although they have a twinning abil-
ity, they are of poor genetic potential (as evidenced
by their relatively small size) and are kept under
poor resource investment and raised subsistently. As
a result of lack of breeding programs and other vet-
erinary services, there is no record on the breeding
pattern of these animals. They are kept to roam and
graze in the fields. They interbreed, and no effort is
made to separate the pregnant ones. For financial rea-
sons, these farmers who keep them as an asset sell
the robust looking ones for good price (to livestock
traders and butchers), without consideration to their
pregnancy status.

In most developed countries such as the USA,
Australia, and UK, the annual meat consumption rate
is 120.2, 111.5, and 84.2 kg/person/year, respectively,
while in developing countries of mainly Africa such
as Nigeria, Sierra-Leone, Rwanda, and Burundi, it
is 8.8, 7.3, 6.5, and 5.2 kg/person/year, respectively.
This is, however, lower than the world average meat
consumption rate of 41.9 kg/person/year [8]. FAO
estimated that, in 2030, the average annual meat con-
sumption in developing countries including Nigeria is
projected to increase to 37 kg per person per year [2].
Nigerian population was estimated at over 174 million
in 2013 [4] while cattle, sheep, and goat populations
were recently estimated at 19.2 million, 38.5 million,
and 57.4 million, respectively [2], The human popu-
lation in Nigeria is growing with an estimated incre-
ment of 3.5% per year while livestock resources grow
between 0.8 and 2.9% per year [9].

At present, the low livestock growth rate in
Nigeria compared to the human growth rate is putting
pressure on animal protein demand. This consequently
leads to the slaughter of prime breeding animals
including pregnant animals for meat [10]. This is an
evitable human-made constraint to the development
of the livestock industry in Nigeria.

The practice of slaughtering pregnant ani-
mals is seen routinely in almost all abattoirs and
slaughterhouses in Nigeria, and the ugly effect
of foetal losses resulting from this barbaric act
has been reported among large (cattle) and small
(sheep and goats) ruminants from several abattoirs
and slaughterhouses across Nigeria’s senatorial
zones — South South [9], South West [11], South
East [12], North Central [13-17], North West [18],
and North East [10,19]. Apart from the resultant
wastage of scarce protein available to consumers and
a decrease in the livestock growth capacity of the
country due to low herd replacement rates, it depicts
the highest level of cruelty to animals. Moreso and
importantly, the quality of meat resulting from
this condemnable act is low and unwholesome.
Unfortunately, the consumers of meat in Nigeria

as well as many other developing countries are not
aware of the source or quality of meat being sold to
them for consumption unlike in the developed coun-
tries where increasing public interest in sustainable,
high-quality, and safe food can be observed and
where consumers inspect food production processes
taking into account aspects such as animal welfare
and other social and ethical attributes [20].

The associated economic losses from pregnancy
wastage are enormous and have been reported by
many researchers in Nigeria [9,10,13,14,17,19]. These
losses constrain the active contribution of livestock to
the gross domestic product in the country.

Fetuses from pregnant goats slaughtered for meat
are discovered every day at Nsukka slaughterhouse,
Enugu State. Lack of implementation of the Meat
Inspection Act of 1968 that prohibits the slaughter of
pregnant animals for meat in Nigeria is attributed to
the cause of this menace. There is a need to investigate
the extent of fetal wastage resulting from the slaughter
of pregnant goats for meat at Nsukka slaughterhouse,
Enugu State, Nigeria. This study was conducted
to determine the incidence rate of the slaughter of
pregnant goats in Nsukka slaughterhouse, which has
become a major cruel occurrence in Nigeria, as well as
it’s economic and public health implications.

Materials and Methods

Ethical approval

The study was conducted in accordance with the
Ethics and Regulation Guiding the Use of Animals as
approved by the University of Nigeria, Nsukka.

Study area

The research work was carried out at Nsukka
slaughterhouse, Enugu State, Nigeria. It lies on the
geographical coordinates of 6° 51’24 N (latitude) and
7°23745” E (longitude). It is the site of the University
of Nigeria, the first indigenous University in Nigeria.
The presence of the University since 1960 has attracted
a huge number of people to the area so that the popula-
tion of Nsukka as of 2006 is 309,633 [21]. Meat (cat-
tle, pig, goat, and chicken) consumption is part of the
food habit/culture of the population. Nsukka slaugh-
terhouse has the largest slaughter capacity of animals
in Enugu State, and all the meat consumed in Nsukka
are processed there.

Study population, design, and duration

The study population comprised all the goats
slaughtered at Nsukka abattoir. It included the two
most common breeds of goat found in Nigeria; the
Sahelian goats or the Sokoto red goats and the West
African Dwarf (WAD) goats. The Sokoto red goats
come from Northern Nigeria while the WAD is par-
ticularly reared by the local breeders in the Southern
region of Nigeria.

A cross-sectional study design which lasted for
3 months (February-April, 2017) was used for this
study.
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Table-1: Breed and sex of goats slaughtered.

Month  Goats slaughtered Breed Sex
Number Proportion Sokoto Proportion West African Proportion Female Proportion Male Proportion
red Dwarf
February 208 30.4 193 92.8 15 7.2 187 89.9 21 10.1
March 211 30.8 191 90.5 20 9.4 192 91.0 19 9.0
April 265 38.7 240 90.5 25 9.4 238 89.8 27 10.2
Total 687 624 91.2 60 8.8 617 90.2 67 9.8

Table-2: Age distribution of female goats slaughtered at
Nsukka slaughterhouse.

Age distribution (years) Number Proportion (%)
0-<1 114 16.7

1-<2 140 20.5

2-<3 218 31.9

3-<4 181 26.5

>4 31 4.5

Total 684

Data collection

Data were collected from the abattoir daily from
6 am to 9 am for a period of 3 months except on
Sundays and Mondays when the butchers go to source
for goats from the North of Nigeria. Information on
the number, age, breed, sex, and pregnancy status of
the goats slaughtered was collected and recorded. The
number, sex, and gestational age of the fetuses were
also collected and recorded. The gestational ages of
the fetuses were estimated by the crown-rump length
using the formula provided by Singh et al. [22].

Y=24.42+0.39x

Where,
Y=Gestational age of the fetus.
X=Crown-rump length in millimeters.

The estimated gestational ages of the fetuses
were used to allot the fetuses into appropriate trimes-
ters depicting the three stages of gestation.

Economic losses from the goat fetal wastage
were analyzed at an estimated cost of 8,000 nairas
($20) for female kid at birth and 6,000 nairas ($15) for
male kid at birth in the study area (Oral communica-
tion with the butchers and goat traders).

Statistical analysis
Data generated were analyzed using descriptive
analysis such as simple averages and percentages.

Results

In the period under study, a total of 684 goats were
slaughtered at Nsukka slaughterhouse. A total of 60,
representing 8.8% were of the WAD breed while Sokoto
red breed accounted for 624, representing 91.2% of the
total slaughter. Proportionately, more females (90.2%)
than males (9.8%) were slaughtered, and it was consis-
tent across the 3 months of study (Table-1).

The age distribution of the females slaughtered
showed that a total of 103 (16.7%), 126 (20.4%),

197 (31.9%), 163 (26.4%), and 28 (4.5%) were within
the age ranges (in years) of 0-<1, 1-<2, 2-<3, 3-<4,
and >4, respectively (Table-2).

A total of 364 pregnant does were slaughtered,
representing 59% of the total (617) females, and it
was consistently higher across the 3 months of study
when compared to the non-pregnant does (Table-3).
When the pregnancy status of these female goats was
analyzed using the different stages of pregnancy, 66
were in their 1% trimester (0-50 days) representing
18.1% of the pregnant population, 189 were in their
2" trimester (50-100 days), and 109 in their 3™ tri-
mester (100-150 days) representing 51.9% and 29.9%,
respectively (Table-4).

The total number of fetuses wasted at Nsukka
slaughterhouse within the 3-month study period was
660, with 210 (31.8%), 202 (30.6%), and 248 (37.5%)
discovered in February, March, and April, respectively
(Table-3). The fetuses (438) were predominantly twins
(66.3%) while 16.4%, 15.5%, and 1.8% were single,
triplet, and quadruplet fetuses, respectively (Table-3).

The estimated economic loss from 660 fetuses
(comprising 319 [48.3%] males and 341 [51.7%)]
females) wasted in Nsukka slaughterhouse for just
3 months is about 2,728,000 naira ($6,820) for the
female while 1,920,000 naira ($4,800) for the male,
making a total of 4,648,000 naira ($11,620).

Discussion

From the study, the breed distribution showed
the slaughter of more Sokoto red at Nsukka slaugh-
terhouse than the West African breed of goats. This
could be attributed to the fact that Nsukka town where
the slaughterhouse is located is mainly inhabited
by civil servants whose animal protein demand (by
virtue of a relative increase in wealth and a higher
standard of living) is higher than what the available
WAD goats kept by the rural households can meet.
Therefore, livestock traders and butchers to meet their
high protein demand, procure Sokoto red goats from
the Northern region of Nigeria where over 70% of the
small ruminants in the country (which are sheep and
mainly Sokoto red goats) are reared [6].

Our study revealed that 90% of the goats slaugh-
tered are females. This is worrisome because, ideally,
sound economic livestock management demands
that animals sold for slaughter should be mainly
males and reproductively inactive females [23]. One
would expect that a country with its diet consisting
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Table-3: Female goats slaughtered with the type and sex of fetuses wasted.

Month Female goats Fetal types Sex of fetuses wasted
slaughtered
No. No. not Single Twin Triplet Quadruplet Female Male Number
pregnant pregnant
February 127 60 51 70 5 1 108 102 210
March 113 79 36 66 10 1 113 89 202
April 124 114 21 83 19 1 120 128 248
Total (%) 364 (59) 253 (41) 108 (16.4) 219 (66.3) 34 (15.4) 3(1.8) 341 (51.6) 319 (48.3) 660

Table-4: Pregnancy status of the female goats
slaughtered.

Trimesters Pregnant does Proportion (%)
1st trimester 66 18.1

2" trimester 189 51.9

3 trimester 109 29.9

Total 364

mainly of very low protein and high carbohydrate
levels [24], with annual meat consumption rate of
8.8 kg/person/year [7] and high protein-energy mal-
nutrition record [25] would put in place all measures
to increase the national herd size by safeguarding
its reproductive female stock. However, high rates
of slaughter of female livestock ranging from 42 to
84% have been recorded by several researchers across
Nigeria [10,14-17]. More importantly, 79% of the
females slaughtered were actively reproductive does
as they were found to be between the ages of 1 and
4 years old. This corroborates the assertions made by
some authors [12,13] that fetuses are lost due to the
slaughter of reproductively active dams in both large
and small ruminants in Nigeria.

The female to male birth ratio as observed in this
study is 1.07:1. The main reason for the slaughter of
more female goats generally than males in the study
area, even when there is no significant difference in
the ratio of female to male births calls for serious
concern.

The study further revealed that the proportion of
slaughter of pregnant female goats to the total female
goats was 59%. This is an increasing trend from the
31% reported earlier in the same study area, over two
decades ago [12]. Muhammad et al. [18] reported a
similar finding in goats in the North of Nigeria while
lower rates were also reported by other researchers
across Nigeria [10,13].

The pregnant does slaughtered were found to be
higher in the second (51.9%) and third (29.9%) tri-
mesters than in the first (18%) trimester. A similar
finding was also observed by Mshelia et al. [10] and
Adeyemi et al. [17]. This is surprising, given the fact
that pregnancies in the second and third trimesters can
be readily detected even if the first trimester may go
unnoticed.

The general reason for the slaughter of preg-
nant does mainly in their 2" and 3™ trimesters and
their active reproductive age could be attributed to

the high demand and preference for big-sized goats.
Since pregnancy is associated with increased in size
and body weight resulting from physiologic hyper-
trophy of the internal organs and tissues, lipogenesis,
and body fluid retention [26], as mainly observed in
the 2" and 3™ trimester, the animals look robust and
big. As a result of poverty, ignorance, and illiteracy of
the livestock owners, they dispose of the supposedly
big goats that are weighty and with shiny hair coat
because they fetch a higher price, to meet their house-
hold needs which include payment of school fees, fes-
tivals, ceremonies, and agricultural activities [27].

The meat inspection act of 1968 prohibits the
slaughter of pregnant animals, but there is a total lack
of implementation of this act in Nigeria. The compen-
sation paid to butchers by the government when such
situations as pregnancy and disease conditions are
encountered to discourage this practice of slaughtering
and/or selling diseased animal to the consumers has
long been stopped. Recently, most state governments
in Nigeria have contracted out the meat inspections
at abattoirs and slaughterhouses to private individu-
als who are only interested in generating revenue per
head of animals slaughtered. Since no antemortem
inspection is carried out in most Nigerian abattoirs,
the proportion of fetal wastages observed in this study
accounts for a considerable loss of animal protein and
future national herd if similar occurrences from all
abattoirs and slaughterhouses in all other states in the
country are considered.

Moreso, the slaughter of pregnant animals is
cruel and contrary to the principles of animal welfare.
The quality of meat from pregnant animals has been
reported to be poor as it contains high PH value, more
tender, and watery and has poor eye appeal and some-
times abnormal smell due to high levels of pregnancy
hormones in tissues [28]. Furthermore, animals in late
pregnancy have lower mean initial yield and peak
force shear values for Longissimus dorsi muscles than
non-pregnant animals [28], hence the negative conse-
quences of poor meat quality.

The economic implications of the slaughter of
pregnant animals can be a reduction in the national
herd size or negative growth rate of the livestock
industry or a tremendous financial loss due to fetal
wastage.

Our findings revealed that a total of 660 fetuses
were wasted within the 3-month study duration
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(Table-3). This shows there is a reduction of 660 goats
from the national herd from Nsukka slaughterhouse
alone in just 3 months. However, when considering
the financial loss due to fetal wastage, at the pres-
ent cost of ¥6,000 ($16) and ¥}8,000 ($20) for male
and female kids, respectively, a total of ¥4,648,000
($11,620) was lost in just one slaughterhouse in
3 months. Similar studies across Nigeria have reported
varying degrees of fetal wastages and financial losses
[10,13]. If considered nationwide, then certainly, the
slaughtering of pregnant food animals has a serious
economic and food security concerns to Nigerians and
the Nigerian livestock economy.

Conclusion

This study has shown a very high level of cru-
elty to animals in Nigeria as observed in the inhumane
slaughter of pregnant goats for meat. It has revealed
that the losses from the goat population are very high
and increasing, as well as the quality of a higher per-
centage of the chevon sold to the consumers is poor.
This indicates a serious threat to the Nigerian goat
population and impacts negatively on the country’s
economy, as the price of meat generally and chevon,
in particular, will continue to increase. Hence, the pro-
tein malnutrition level in Nigeria will also continue to
increase.

The total lack of implementation of the meat
inspection act is grossly responsible for this menace.
The government should take it very seriously and
put all the necessary measures in place to implement
this act as it will go a long way to minimizing and
even eradicating the menace and cruelty of slaughter-
ing pregnant animals especially goats for meat in the
slaughterhouses and abattoirs in Nigeria.

Authors’ Contributions

0JO, EEV, TEE, and OCO got the concept of
the work, designed the study, did the data analysis
and interpretation. CAA, EEV, COA, 0JO, and SOO
performed the lab analysis of the samples and CAA,
COA, COO, TEE, and OJO drafted the manuscript. All
authors read, corrected, and revised the manuscript.

Acknowledgments

The authors are thankful to the butchers and other
abattoir workers for their immeasurable assistance.
This work was funded by a grant from the University
of Nigeria (Institutional based research- IBR) TET
fund grant No. TETFUND/DESS/UNN/NSUKKA/
RP/VOL.V.

Competing Interests

The authors declare that they have no conflicts
of interest.

References

1. Yakubu, M. and Akanegbu, B. (2015) Neglecting agricul-
ture and its consequences to the Nigerian economy: An ana-
lytical synthesis. Eur. J. Res. Soc. Sci, 3(3): 18-27.

2.

10.

I1.

13.

14.

15.

16.

17.

FAO. (2014) World Agriculture: Towards 2015/2030. An
FAO Perspective. Livestock Production; 2017. Available
from: http://www.ftp.fao.org/docrep/fao/005/y4252E/. Last
accessed on 24-10-2017.

Bamaiyi, P.H. (2013) Factors militating against animal pro-
duction in Nigeria. Int. J. Livest Res., 3(2): 54-66.
Population Reference Bureau. (2013) World Population Data
Sheet. Available from: http://www.prb.org/pdf13/2013-pop-
ulation-data-sheet_eng.pdf. Retrieved on 21-10-2017.
Nuru, S. (1986) Livestock Research in Nigeria. In:
von Kaufmann, R., Chater, S. and Blench, R., edi-
tors. Proceedings of the 2" ILCA/NAPRI Symposium.
pl16-19. Available from: http://www.fao.org/Wairdocs/
ILRI/x5463E/x5463e0b.htm#paperl. Last accessed on
24-10-2017.

Kallah, M.S. (1986) The future of livestock system’s
research in Nigeria. In: von Kaufmann, R., Chater, S. and
Blench, R., editors. Proceedings of the 2" ILCA/NAPRI
Symposium. pl6-19. Available from http://www.fao.org/
Wairdocs/ILRI/x5463E/x5463e0b.htm#paper20. Last
accessed on 24-10-2017.

Lawal-Adebowale, O.A. (2012) Dynamics of ruminant live-
stock management in the context of the Nigerian agricultural
system. In Khalid, J., editor. Agricultural and Biological
Sciences. Livestock Production. INTECH open science.
p61-80. Available from: http://www.intechopen.com/books/
livestock-production. Last accessed on 24-10-2012.

FAO. (2013) Current Worldwide Annual Meat Consumption
Per Capita, Livestock and Fish Primary Equivalent. Food
and Agricultural Organization of the United Nations.
Available  from: http://www.faostat.fao.org/site/610/
DesktopDefault.aspx?PagelD=610#ancor. Last accessed on
24-10-2017.

Akpabio, U. and Babalola, S. (2014) Incidence of foetal
wastage and its economic implications in cattle slaughtered
at Abak slaughterhouse, Abak, Akwa-Ibom State. J. Reprod.
Infertility, 5(3): 65-68.

Mshelia, G.D., Maina, V.A. and Aminu, M.D. (2015)
Foetometrics and economic impact analysis of reproductive
wastages in ruminant species slaughtered in North-Eastern
Nigeria. J. Anim. Prod. Adv., 5(4): 645-653.

Duguwa, B.O., Rami, C.O., Talabi, A.O. and Sogunle, M.O.
(2013) Foetal losses from slaughtering pregnant cows at
Lafenwa abattoir in Abeokuta, South Western Nigeria.
Global J. Bio. Agric. Health Sci., 2(2): 34-38.

Wosu, L.O. and Dibua, E.C. (1992) Lamb and kid wastage
through slaughtering of pregnant ewes and goats at Enugu
and Nsukka abattoirs in Anambra State, Nigeria. In: Rey, B.,
Lebbie, S.H.B. and Reynolds, L. editors. Small Ruminant
Research and Development in Africa. Proceedings of the
First Biennial Conference of the African Small Ruminant
Research Network. ILRAD, Nairobi, Kenya.

Alhaji, N.B. and Odetokun, I.A. (2013) Food security and
economic implications of small ruminant foetal wastages
in Nigeria: A case of an abattoir. Livest Res. Rural Dev.,
25(5): 2013.

Alhaji, N.B., Odetokun, [.A., Shittu, A., Onyango, J.,
Chafe, U.M., Abubakar, M.S., Muraina, I.A., Fasina, F.O.
and Lee, H.S. (2015) Time-series analysis of ruminant foe-
tal wastage at a slaughterhouse in North Central Nigeria
between 2001 and 2012. Onderstepoort J. Vet. Res.,
82(1): 13.

Odeh, S.D, Dawudu, P.M., Oyedipe, E.O. and Obande, G.E.
(2015) Incidence of foetal wastage in slaughtered cattle at
Wurukum abattoir, Makurdi, Benue State. Vom. J. Vet. Sci.,
10: 41-50.

Hassan, D.I., Adua, M.M. and Yusuf, N.D. (2016) Incidence
of foetal wastage in cattle slaughtered at the Lafia abattoir,
Nasarawa State. Nig. J. Agric. Food Env., 12(2): 200-202.
Adeyemi, A.B., Adamu, M., Dawuda, PM. and
Oyedipe, E.O. (2016) The economic implications of foe-
tal wastage in cattle, sheep and goats in Makurdi abattoir,

Veterinary World, EISSN: 2231-0916

1143



Available at www.veterinaryworld.org/Vol.11/August-2018/18.pdf

18.

19.

20.

21.

22.

23.

Benue State, Nigeria. Nig. Ve.t J., 37(4): 198-205.

Muhammad, I.R., Ashiru, R. and Abdullahi, A.Y. (2007)
Implications of the slaughter of pregnant ewes and does to
the future stock in the semi-arid urban abattoirs. J. Anim.

Schlachtung Gravider Rinder-Ethische und Rechtliche
Aspekte -Slaughter of Pregnant Cattle-Ethical and Legal
Aspects. 90. Deutscher Fachverlag, Frankfurt am Main,
Allemagne (Revue). p100-106.

Vet. Adv., 6(6): 819-822. 24.  Oboh, H.A., Omofoma, C.O., Olumese, F.E. and Eiya, B.
Ardo, M.B., Lawal, H. and Aliyara, Y.H. (2013) Economic (2007) Effects of high carbohydrate low fat Nigerian-like
implication of bovine foetal wastage in Yola modern abat- diet on biochemical indices in rabbits. Pak. J. Nut., 6(4):
toir, Adamawa State, Nigeria. Int. J. Agro. Vet. Med. Sci., 399-403.
7: 57-64. 25. Manary, M. (2013) Inadequate dietary protein intakes:
Grunert, K.G., Sonntag, W.I., Glanz-Chanos, V. and When does it occur and what are the consequences. Food
Forum, S. (2018) Consumer interest in environmental Nutr. Bull., 34(2): 247-248.
impact, safety, health and animal welfare aspects of modern 26. Xiao, J., Li, J., Xu, T,, Lv, D., Shen, B., Song, Y. and Xu, J.
pig production: Results of a cross-national choice experi- (2014) Pregnancy-induced physiological hypertrophy pro-
ment. Meat Sci., 137: 123-129. tects against cardiac ischemia-reperfusion injury. /nt. J.
N.P.C. (2006) National Population Commission Archives Clin. Exp. Pathol., 7(1): 229-235.
for Recent Nigerian Census. Available from: http:// 27. Nonga, H.E. (2015) A review on cattle foetal wastage
wwwarchive-ng.com/ng/p/population.gov.ng/2013-01- during slaughter and its impacts to the future cattle herds
02 1085328 36/publications. Retrieved on 19-11-2016. in Tanzania. LRRD, 27(12): 251. Available from: http://
Singh, N.S., Gawande, P.G., Mishra, O.P., Nema, R.K., www.lrrd.org/lrrd27/12/nong27251 html. Last accessed on
Mishra, U.K. and Singh, M. (2004) Accuracy of ultrasonog- 24-10-2017.
raphy in early pregnancy diagnosis in doe. Asian-Austr. J. 28.  Wythes, J.R., Shorthose, W.NR., Fordyce, G. and
Anim. Sci., 17(6): 760-768. Underwood, D.W. (1990) Pregnancy effects on carcass
Riehn, K., Domel, G., Einspanier, A., Gottschalk, J., and meat quality attributes of cows. Anim. Prod. Sci.,
Hildebrandt, G., Luy, J. and Lucker, E.R. (2010) 51(3): 461-468.

seoskoskoskoskoskoskosk

Veterinary World, EISSN: 2231-0916

1144





