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PREVALENCE AND ECONOMIC IMPLICATIONS OF FOETAL WASTAGE IN SMALL RUMINANTS (SHEEP AND GOATS) SLAUGHTERED AT JALINGO ABATTOIR, TARABA STATE, NIGERIA

ABSTRACT
Foetal wastage resulting from the slaughter of pregnant small ruminants poses a significant constraint to livestock production and contributes to protein deficiency in developing countries. This study evaluated the prevalence of foetal wastage in small ruminants and its economic implications at Jalingo Abattoir, Taraba State, Nigeria. A cross-sectional study was conducted over six months from September 2023 to February 2024. Daily abattoir visits were made to record the total number of sheep and goats slaughtered, examine uteri of slaughtered females for pregnancy, and determine the age, sex, and breed of recovered foetuses using crown-rump length measurements. Economic losses were calculated based on local market prices. Results showed that 3,785 sheep and 8,662 goats were slaughtered during the study period, with females accounting for 75.06% of sheep and 31.10% of goats. Of the slaughtered females, 22.56% of ewes and 20.75% of does were pregnant. A total of 678 lamb foetuses and 643 kid foetuses were recovered, representing prevalence rates of 23.86% and 23.87% respectively. Female foetuses outnumbered males in both species (53.10% in sheep, 52.57% in goats). The majority of foetuses were in second and third trimesters, indicating advanced pregnancy stages. Yankasa sheep and Sokoto Red goats were the most affected breeds. The estimated economic loss over six months was ₦5,962,000, projecting an annual loss of ₦11,924,000. This study highlights the urgent need for improved ante-mortem inspection, farmer education on pregnancy detection, and stricter enforcement of regulations against slaughtering pregnant animals to enhance livestock productivity and food security.
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1. INTRODUCTION
The global livestock population consists of approximately 1.340 billion cattle, 1.149 billion sheep and 390 million goats (Adeyemi et al., 2016). In Nigeria specifically, the population of sheep and goat was estimated as 38.5 million and 57.4 million, respectively (FAO, 2014), with annual growth rates that are too low to satisfy the requirements of the increasing human population. The Food and Agricultural Organization (FAO) estimated that global meat and milk consumption must double by 2050 to meet population growth, with global population projected to reach 9 billion by 2040 (Onteru, et al., 2010; Zakia et al., 2016).
In recent years, small ruminants such as sheep and goats have become increasingly important to the world's economy. This importance has become even more significant as global food insecurity has increased and countries have begun to look towards them as a source of sustainable, long-term agricultural production (An et al., 2015). In Africa, small ruminants are credited with being able to improve the livelihood of many people who are living in poverty (Gamo et al., 2017). They play significant roles in providing food and financial security in developing countries like Nigeria, with particular allusion to rural dwellers (Alhaji and Odetokun, 2013) and the vulnerable population.
Despite their importance, human population in Nigeria grows at an estimated 3.5% per year while livestock resources grow between only 0.8% and 2.9% per year (Alhaji and Odetokun, 2013). The mean protein intake (meat, milk, eggs and fish) per capita per day in Nigeria has been estimated at 14.85g, with meat alone representing 6.8g (FAO, 2014). This disparity indicates that the growth rate of small ruminant production is too slow to cope with the per capita requirements in Nigeria, and immediate attention is needed to boost their production in the country.
A concerning issue in small ruminant production is foetal wastage, which involves the slaughtering of pregnant animals without consideration for the developing embryo. This has resulted in unethical practices of slaughtering actively breeding livestock and pregnant animals in a significant number of Nigerian abattoirs (Ugwu et al., 2023). The traditional way of slaughtering these animals is not only inefficient in terms of animal welfare, but also in terms of meat production and quality (Dauda et al., 2016). In Nigeria, the undesirable slaughtering of breeding stock and pregnant animals serves as a threat to the production of these animals (Alhaji et al., 2015).
Foetal wastage in small ruminants such as sheep and goats has been identified as a major factor contributing to economic losses in the livestock industry in Nigeria. It is estimated that up to 60% of small ruminant foetuses are lost due to incorrect stunning and slaughter methods in abattoirs (Ige, 2013). Foetal wastage not only impacts the economic viability of the industry but also raises ethical concerns surrounding animal welfare (Ahmad et al., 2015). It has been identified as one of the major constraints to livestock production resulting in livestock shortage and protein malnutrition in developing countries. However, the economic implications of foetal wastage in small ruminants have not been adequately assessed in the context of Jalingo Abattoir, Taraba State.
This study therefore evaluates the prevalence of foetal wastage in small ruminants (sheep and goats) and its economic implications in Jalingo abattoir, Taraba State. Specifically, the study determines the prevalence of small ruminant foetal wastage in Jalingo abattoir, examines the age, sex and breeds distribution of small ruminant foetuses, and estimates the economic losses resulting from small ruminant foetal wastage in the abattoir.
2. MATERIALS AND METHODS
3.1 The Study Area
The study was carried out at Jalingo Main Abattoir, Taraba state. Jalingo is located on latitude 8°54' to 9°01'N and longitude 11°22' to 11°30'E. It has a total land area of about 204,073 km² with an altitude of 351 meters above sea level (Yusuf et al., 2015). The mean annual rainfall range and the temperatures are 217mm-958mm and 27.9°C respectively. Jalingo had a total population of 167,548 people in 2017, with a projected annual growth rate of 3.0% (NPC, 2018). Jalingo main abattoir is an abattoir located in Jalingo, the capital of Taraba State, Nigeria. The abattoir receives animals (cattle, sheep and goat) mainly from Jalingo and the neighboring villages, and provides most of the meats consumed in a cosmopolitan city of Jalingo and nearby villages.
3.2 Study Population
Small ruminant (sheep and goats) at the abattoir were used to extract information for the case of foetal wastage. The study population comprised all the small ruminants (sheep and goats) slaughtered at Jalingo main abattoir. It includes the three most common breeds of sheep (Yankasa, Balami and Uda) and goats (Sokoto red, West African Dwarf and Sahelian) found in Nigeria.


3.3 Research Design and Study Duration
A cross-sectional study design which lasted for six months (from September 2023 to February 2024) was used for this study. The data or samples were collected every day between 6 a.m. -- 10 a.m. in the morning. This involved daily visiting of the Jalingo abattoir from Monday to Saturday and participated in the meat inspections with Para-veterinary officers (meat inspectors).
3.4 Data Collection
On each abattoir visit, the total number of small ruminant (sheep and goats) and the breed of each animal to be slaughtered were recorded for the period of six months. After evisceration, the uterus of slaughtered ewes and does were thoroughly examined for pregnancy. All gravid uteri were opened to determine the gestational age and sex of foetuses. Total number of slaughtered sheep and goats was recorded, number of slaughtered females (ewes and does) was recorded, number of pregnant ewes and does was recorded and lastly the age, sex and breed of the foetuses were also recorded. It should be noted that some ewes and does carried multiple foetuses (twins), which resulted in the total number of foetuses recovered being higher than the number of pregnant animals slaughtered.
3.4.1 Age Determination of the Foetus
The pregnancy status of the ewes and does were first determined by visual assessment of the exposed uterus after slaughter. If foetuses were present, the uteri were dissected with a sharp knife to expose the foetus. Ages of foetuses were determined by measuring the crown rump length (CRL) of the foetus and equating it to the gestation period according to the procedure of Richardson et al., (1990).
· Crown rump length 0-5cm = First trimester (0-50 days)
· Crown rump length 6-21cm = Second trimester (51-100 days)
· Crown rump length 22-50cm = Third trimester (101-150 days)
3.4.2 Determination of the prevalence of foetal wastage
The prevalence of foetal wastage was calculated as the total number of foetuses recovered divided by the total number of ewes and does slaughtered and multiplied by 100.
% foetal wastage = (total number of foetuses recovered)/(total number of ewes or does slaughtered) x 100
3.4.3 Determination of Breed and Sex of Foetus
A retrieved foetus was physically examined at the posterior regions so as to sex them based on the appearance of developmental reproductive features (i.e. Testicles in male and V-shape slit in female).
3.5 Extraction of Economic Loss Due to Foetal Wastages
Economic loss was estimated as described by Mshelia et al. (2015) and Adeyemi et al. (2016). Thus:
Amount lost = (total number of foetuses wasted) x (the average price of a lamb/kid at birth). Economic losses from the small ruminant foetal wastage were analyzed at an estimated cost of ₦5,000 for lamb at birth and ₦4,000 for kid at birth in the study area.
3.6 Data Analytical Technique

The data obtained was analyzed with IBM SPSS version 20 using simple descriptive statistics and Chi square (with 2 degrees of freedom) was used to determine the association between the variables such as prevalence of foetal wastage, age and breed of foetuses recovered. Results were presented in the form of tables.
3. RESULTS
Table 1 presents the monthly distribution of slaughtered sheep and goats in Jalingo Abattoir. The results show distinct gender patterns in the slaughter of both species. For sheep, female animals (ewes) were slaughtered in significantly higher numbers than males (rams), with 2,841 ewes compared to 944 rams during the six-month period. The percentage of ewes among slaughtered sheep averaged 75.06%. In contrast, the pattern was reversed in goats, where males (bucks) were predominantly slaughtered over females (does), with 5,968 bucks compared to 2,694 does. The percentage of does among slaughtered goats averaged only 31.10%. Overall, substantially more goats (8,662) were slaughtered than sheep (3,785) during the study period.
Table 2 shows the monthly distribution of slaughtered pregnant ewes and does. The findings indicate that pregnant animals were slaughtered daily throughout the study period. Of the 2,841 ewes slaughtered, 641 (22.56%) were pregnant, while 559 out of 2,694 does (20.75%) were pregnant. The data reveals monthly variations in pregnancy prevalence, with the highest percentages recorded in October (27.57% for ewes and 28.73% for does) and the lowest in January (14.14% for ewes) and September (13.11% for does). Notably, the percentage of pregnant ewes was consistently higher than that of pregnant does throughout most months of the study period.
Table 3 presents the monthly distribution of recovered foetuses from slaughtered animals. Foetal recovery occurred on a daily basis throughout the study period. A total of 678 lamb foetuses were recovered from sheep, representing 23.86% of all slaughtered ewes, while 643 kid foetuses were recovered from goats, representing 23.87% of all slaughtered does. The higher number of foetuses recovered compared to pregnant animals (Table 2) was due to the occurrence of twin pregnancies in some ewes and does during the study period. The recovery rates showed monthly variations with peak recovery rates in October (28.86% for lambs and 31.24% for kids) and lowest rates in January (15.02% for lambs and 24.37% for kids).
Table 4 reveals the sex distribution of recovered foetuses. The results demonstrate that female foetuses were recovered in higher numbers than male foetuses in both species. Among sheep, 360 female lamb foetuses (53.10%) were recovered compared to 318 male lamb foetuses (46.90%). Similarly, in goats, 338 female kid foetuses (52.57%) were recovered compared to 305 male kid foetuses (47.43%). The highest disparity between male and female foetuses was observed in February for sheep (67.03% female vs. 32.97% male) and in November for goats (56.61% female vs. 43.39% male).
Table 5 shows the age distribution of recovered foetuses. The majority of foetuses recovered from both species were in the second and third trimesters of pregnancy. For sheep, first trimester foetuses accounted for 15.93% (108), second trimester for 39.68% (269), and third trimester for 44.39% (301). In goats, the distribution was 11.66% (75) for first trimester, 55.37% (356) for second trimester, and 32.97% (212) for third trimester. Statistical analysis showed no significant difference in the distribution of foetal ages (χ² = 6.00, df = 2, p > 0.05), indicating that pregnant animals were slaughtered indiscriminately regardless of gestational stage.
Table 6 presents the breed distribution of recovered foetuses. Three breeds of sheep were identified: Yankasa (67.40%, n=457), Balami (18.59%, n=126), and Uda (14.01%, n=95). For goats, three breeds were also identified: Sokoto Red (44.47%, n=286), West African Dwarf (39.66%, n=255), and Sahelian (15.87%, n=102). Yankasa sheep and Sokoto Red goats were the predominant breeds slaughtered in the abattoir. Statistical analysis revealed no significant difference in breed distribution (χ² = 6.00, df = 2, p > 0.05), suggesting that all breeds were equally affected by the practice of slaughtering pregnant animals.
Table 7 presents the estimated economic losses resulting from foetal wastage. Based on the average unit prices of ₦5,000 per lamb and ₦4,000 per kid, the total economic loss from foetal wastage during the six-month study period was estimated at ₦5,962,000. The loss from sheep foetuses alone amounted to ₦3,390,000, while goat foetuses accounted for ₦2,572,000. These substantial economic losses highlight the financial impact of the indiscriminate slaughter of pregnant small ruminants in the abattoir.
Table 1: Monthly Distributions of Slaughtered Sheep and Goats in Jalingo Abattoir from September 2023 to February 2024
	Months
	Sheep Slaughtered
	Goats Slaughtered
	Male Sheep (Ram)
	Male Goats (Buck)
	Female Sheep (Ewes)
	Female Goats (Does)
	% Ewes
	% Does

	Sept
	731
	1789
	151
	1133
	580
	656
	79.34
	36.67

	Oct
	697
	1579
	153
	1022
	544
	557
	78.05
	35.28

	Nov
	548
	1320
	140
	931
	408
	389
	74.45
	29.47

	Dec
	629
	1370
	171
	983
	458
	387
	72.81
	28.25

	Jan
	601
	1215
	175
	899
	426
	316
	70.88
	26.00

	Feb
	579
	1389
	154
	1000
	425
	389
	73.40
	28.00

	Total
	3785
	8662
	944
	5968
	2841
	2694
	75.06
	31.10




Table 2: Monthly Distribution of Slaughtered Pregnant Ewes and Does in Jalingo Abattoir from September 2023 to February 2024
	Months
	Slaughtered Ewes
	Slaughtered Does
	Pregnant Ewes
	Pregnant Does
	% Pregnant Ewes
	% Pregnant Does

	Sept
	580
	656
	153
	86
	26.38
	13.11

	Oct
	544
	557
	150
	160
	27.57
	28.73

	Nov
	408
	389
	108
	89
	26.47
	22.88

	Dec
	458
	387
	85
	73
	18.56
	18.86

	Jan
	426
	316
	61
	68
	14.14
	21.52

	Feb
	425
	389
	84
	83
	19.76
	21.34

	Total
	2841
	2694
	641
	559
	22.56
	20.75

	
	
	
	
	
	
	







Table 3: Monthly Distributions of Recovered Foetuses in Jalingo Abattoir from September 2023 to February 2024
	Months
	Sheep Slaughtered
	Goats Slaughtered
	Ewes
	Does
	Lambs Recovered
	Kids Recovered
	% Lambs
	% Kids

	Sept
	731
	1789
	580
	656
	161
	108
	27.76
	16.46

	Oct
	697
	1579
	544
	557
	157
	174
	28.86
	31.24

	Nov
	548
	1320
	408
	389
	115
	106
	28.19
	27.25

	Dec
	629
	1370
	458
	387
	90
	85
	19.65
	21.96

	Jan
	601
	1215
	426
	316
	64
	77
	15.02
	24.37

	Feb
	579
	1389
	425
	389
	91
	93
	21.41
	23.91

	Total
	3785
	8662
	2841
	2694
	678
	643
	23.86
	23.87



Table 4: Sex Distributions of Foetuses Recovered in Jalingo Abattoir from September 2023 to February 2024
	Months
	Lambs
	Kids
	Male Lambs
	Male Kids
	Female Lambs
	Female Kids
	% Male Lambs
	% Male Kids
	% Female Lambs
	% Female Kids

	Sept
	161
	108
	82
	47
	79
	61
	50.93
	43.52
	49.07
	56.48

	Oct
	157
	174
	80
	87
	77
	87
	50.95
	50.00
	49.05
	50.00

	Nov
	115
	106
	55
	46
	60
	60
	47.83
	43.39
	52.17
	56.61

	Dec
	90
	85
	40
	45
	50
	40
	44.44
	52.94
	55.56
	47.06

	Jan
	64
	77
	31
	37
	33
	40
	48.44
	48.05
	51.56
	51.95

	Feb
	91
	93
	30
	43
	61
	50
	32.97
	46.24
	67.03
	53.76

	Total
	678
	643
	318
	305
	360
	338
	46.90
	47.43
	53.10
	52.57



Table 5: Age Distribution of Recovered Foetuses in Jalingo Abattoir from September 2023 to February 2024
	Species
	Age (Trimester)
	Recovered Foetus
	Prevalence (%)
	χ²
	df
	p-value

	Sheep
	1st
	108
	15.93
	6.00
	2
	0.187

	
	2nd
	269
	39.68
	
	
	

	
	3rd
	301
	44.39
	
	
	

	Goats
	1st
	75
	11.66
	6.00
	2
	0.491

	
	2nd
	356
	55.37
	
	
	

	
	3rd
	212
	32.97
	
	
	








Table 6: Breed Distribution of Recovered Foetuses in Jalingo Abattoir from September 2023 to February 2024
	Species
	Breeds
	Recovered Foetus
	Prevalence (%)
	χ²
	df
	p-value

	Sheep
	Yankasa
	457
	67.40
	6.00
	2
	0.202

	
	Balami
	126
	18.59
	
	
	

	
	Uda
	95
	14.01
	
	
	

	Goats
	Sokoto Red
	286
	44.47
	6.00
	2
	0.187

	
	WAD
	255
	39.66
	
	
	

	
	Sahelian
	102
	15.87
	
	
	



Table 7: Estimated Economic Losses of Foetal Wastages from Small Ruminants (Sheep and Goats) in Jalingo Abattoir Between September 2023 to February 2024
	Species
	Animals Slaughtered
	Recovered Foetus
	Average Unit Price (₦)
	Economic Loss (₦)

	Sheep
	3,785
	678
	5,000
	3,390,000

	Goats
	8,662
	643
	4,000
	2,572,000

	Total
	12,447
	1,321
	9,000
	5,962,000



4. DISCUSSION
During the study period, 2,841 female sheep were slaughtered compared to 944 males, consistent with findings from Chama et al. (2019) in Jalingo abattoir, Nigeria, and Swai et al. (2015) in Tanzania. This disparity may be explained by higher female birth rates and the common practice of reserving male sheep (rams) for slaughter during religious festivals. Interestingly, the opposite pattern was observed in goats, with 5,968 males slaughtered compared to 2,694 females.
The study found that 22.56% of ewes and 20.75% of does were pregnant at slaughter. These rates exceed those reported by Gofwan et al. (2021) at Shendam Slaughtering Slab, Plateau State, Nigeria, where 9.86% of sheep and 5.95% of goats were pregnant. Contributing factors to the high proportion of pregnant females being slaughtered include: livestock owners' and traders' lack of awareness of pregnancy status at sale, inadequate meat inspection practices, poor ante-mortem inspection, increasing financial pressures, insufficient law enforcement, and infectious diseases causing abortion.
A total of 678 lamb foetuses (23.86%) and 643 kid foetuses (23.87%) were lost during the study period. Chama et al. (2019) reported similar prevalence rates of 31.10% for sheep and 23.10% for goats in the same abattoir. These figures are higher than those reported in several other Nigerian studies. The discovery of twin pregnancies as evidenced by recovering more foetuses than pregnant animals further exacerbates economic losses. Twinning rates were approximately 5.8% in sheep (678 foetuses from 641 pregnant ewes) and 15.0% in goats (643 foetuses from 559 pregnant does), indicating goats' higher propensity for multiple births.
Foetal wastage by sex revealed that 46.90% and 47.43% were male foetuses in sheep and goats respectively, while 53.10% and 52.57% were female foetuses. These findings show that more female foetuses were lost than males, consistent with Danladi et al. (2019).
Analysis by gestational stage revealed that most pregnant ewes and does were slaughtered during the second and third trimesters. In sheep, third-trimester losses were highest (44.39%), followed by second-trimester losses (39.68%). In goats, second-trimester losses predominated (55.37%), followed by third-trimester losses (32.97%).
Three distinct breeds of both sheep and goats were slaughtered at Jalingo abattoir during the study. Yankasa sheep were slaughtered more frequently than Balami and Uda breeds, resulting in a high percentage of Yankasa foetal losses (67.40%). Similarly, Sokoto Red goats were slaughtered more frequently, leading to high Sokoto Red foetal losses (44.47%). These patterns reflect the large populations and high demand for these breeds in Jalingo and surrounding areas.
The estimated economic loss over six months totaled ₦5,962,000 (₦3,390,000 in sheep and ₦2,572,000 in goats). Assuming constant lamb and kid prices, the projected annual economic loss from foetal wastage at Jalingo abattoir reaches ₦11,924,000—an alarming rate affecting productivity. Beyond economic concerns, the loss of these edible lamb and kid carcasses poses a significant threat to food security by reducing protein availability for human consumption.
5. CONCLUSION
This study revealed alarmingly high foetal wastage at Jalingo Abattoir, with 23.86% of ewes and 23.87% of does carrying foetuses at slaughter. This indiscriminate slaughter of pregnant animals, particularly in advanced gestation, represents substantial livestock resource loss and widens the animal protein supply-demand gap in Nigeria. The estimated annual loss of ₦11,924,000 from a single abattoir suggests nationwide losses could reach billions of naira.
The predominance of second and third trimester foetuses indicates most animals could have contributed to herd expansion within weeks if allowed to complete gestation. The higher wastage of female foetuses compounds the problem, as these represent future breeding stock essential for sustainable production.
Contributing factors include ignorance of pregnancy status among owners and traders, inadequate ante-mortem inspections, weak regulatory enforcement, absence of economic incentives to preserve breeding stock, and financial pressures on smallholder farmers lacking pregnancy detection skills and equipment.
Addressing this requires multi-level interventions. Livestock farmers, traders, and butchers need training in pregnancy detection methods like abdominal palpation. Veterinary staff must conduct thorough ante-mortem inspections. Regulatory frameworks need strengthening with clear penalties for slaughtering pregnant animals in advanced gestation.
Economic incentives should discourage selling pregnant animals for slaughter through premium pricing for non-pregnant animals or compensation schemes. Public awareness campaigns highlighting economic and ethical implications are essential. Affordable pregnancy detection technologies like portable ultrasound devices would enable better identification at markets and farms. Holding facilities at abattoirs could temporarily house inadvertently purchased pregnant animals until parturition.
This study provides baseline data for targeted interventions. Governments and development partners should prioritize livestock development programs addressing this issue as part of food security strategies. Reducing foetal wastage can significantly enhance livestock productivity, improve food security and smallholder livelihoods, and help meet Nigeria's protein requirements. Future research should explore socioeconomic drivers, evaluate intervention effectiveness, and expand geographical scope to inform national policies.
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