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			ABSTRACT

		

		
			The aim of this study was to examine the effect of different suckling methods on newborn Assaf lambs growth performance and mortality. A total of 97 lambs were used in the study, with lambing periods starting from October 2020 to January 2021. Ewes’ parities were first, second, and third. After lambing, lambs were randomly distributed according to the suckling method into three groups: natural suckling (G1) (39 lambs), lambs fed completely with milk replacer (G2) (29 lambs), and lambs fed milk replacer at a rate of 4 times per day (G3) (29 lambs). In G1, lambs were 59% twins and 41% single lambs. Lambs from first, second, and third parity were 8, 21, and 28% respectively. Single lambs of G2 were 62%, while twin lambs were 38%. Lambs from first, second, and third parties were 14, 48, and 38%, respectively. However, 69% of G3 were singles. The natural suckling lambs (G1) were kept with their dams for free suckling until weaning at 60 days of age. However, the artificial suckling groups (G2) were isolated from dams and fed milk replacer ad libitum until weaning at 40 days of age. Lambs of the G3 were isolated from mothers and took their milk replacer through an automatic sucking machine four times a day, for half an hour each time, until weaning at 40 days. The results showed that weaning weights at 40 days were 13.7, 12.83 and 13 kg for lambs in G1, G2 and G3, respectively. The sucking method had no effect on mortality (P>0.05). The mortality rate decreased from 18% in G1 to 7 and 3.5% in G2 and G3 respectively. Most of the dead lambs were single lambs. Significant cost effects (P<0.05) were observed by feeding milk replacer in suckling lambs. The cost of milk per lamb was reduced from 120 to 40 USD. It was determined that feeding milk replacers to nursing lambs will result in significant cost reductions. However, these reductions were expected from the savings in milk expenses and the significant decrease in lambs’ mortality rate. We recomend the use of milk replacer in Assaf lambs for better performnce and economic cost. 
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			INTRODUCTION

			The livestock sector in Palestinian occupied terroteries (POT) is of major importance, as it contributes 44.5% of the total current agricultural income. The backbones of this sector are sheep, goats, dairy cattle, and poultry. Livestock in POT is not only an economic or income-generating activity but also a distinctive cultural and traditional way for supporting livilhood of the Palestinian people. It is worthy to mention that small ruminant production has a potential to address the demand and greatly increased requirments of animal based food products in rural areas in a manner that is socioeconomically sustainable (Chinnaiyan, 2019). Actulty, it provides the main source of income and food security for thousands of Palestinian households in rural areas and Bedouin communities in the POT; West Bank and Gaza Strip (MOA, 2015). Sheep production, in particulare, is of great economic and social importance in most rural districts, but it faces several obstacles, such as high feed prices, marketing challenges, a lack of efficient management skills, and low breed productivity. Besides the previous obstacles, the high newborn mortality rate has become one of the main reasons for insufficient farm profitability (MOA, 2013). Meanwhile, low breed productivity is the main reason for insufficient livestock farming profits. In order to assure the stability of small ruminants’ populations and wellbeing, it is important to reduce newborns mortality rates through good management practices. It is recomended that good care during nursing and the adoption of new techniques in feeding the newborns should have a positive impact on the health conditions of the newborns and reduce the mortality rate in local sheep and goat herds (Flinn et al., 2020; El-Raghi et al., 2022).

			Sheep in OPT is raised under intensive or semiintensive production systems. The intensive production entails confining sheep in narrow spaces, whereas they found in semiintensive production systems more often. Furthermore, sheep farming is characterized by the breeding of fat-tailed local Awassi (AW), Assaf (AF), and AWxAF crossbreds, which are grazed on semi-intensive pastures in late winter and early spring and fed indoors with barley, wheat bran, and hay rest of the year. Sheep in this production system is facing high new-born mortality rate, which causes high losses and affects profitability. In fact, it is one of the most significant barriers to successful small ruminant farming in Palestine, according to a study conducted by the MOA (2013). The main reason for this high rate might be bad management practices. To decrease the new-born mortality rate, it is recommended to use milk replacers that have other sources of protein rather than natural milk casein, (Ministry of Agriculture, 2002). However, it is expected to decrease the mortality rate by at least 10% by targeting farms and. Knowing that the normal rate should not exceed 5%. Sezen and Soner (2013) found that the average daily gain was higher for lambs with natural suckling than for lambs with milk replacer, while the weaning weights for natural suckling lambs and milk replacer lambs at 42 days of age were 12.64 kg and 14.15 kg, respectively. According to Gootwine et al. (2008), the average birth weight for Afec-Assaf was 4.5 kg, the average weaning weight was 14.7 kg after 35 days, and the average daily gain for Afec-Assaf and 1/2 Suffolk was 294 g when artificial suckling on milk substitute was used. Vatankhah and Talebi (2009) studied the effect of age of the dam (parity), type of birth (litter size), and six lambs on the lamb’s mortality rate and reported that age of the dam and lamb sex have no effect on the lamb’s mortality rate, while type of birth affects the lamb’s mortality rate and it was higher in twins. On the other hand, the effects of the age of ewes, sex, and birth type of lambs on weaning weight and average daily gain were studied by Ayhan et al. (2009) who found significant effects of these factors on the studied traits. It was also found that sex of the lamb, type of birth, age of the dam, and ewe weight were significant sources of variation for lamb weights and daily gains on Bharat Merino (Dixit et al., 2001). It was found that lamb sex has no significant effect on birth weight, weaning weight, and average daily gain from lambing to weaning, while litter size significantly increases in single borne lambs compared to twins (Miguel et al., 2016).

			We hypothesize that artificial suckling utilizing milk replacer will decrease Assaf lambs’ newborn mortality rate. So that the objective of this study was to investigate the effects of the suckling method on lamb’s performance and lamb’s mortality rate. Besides that, to study the effects of litter size, dam parity, sex of lambs, dam weight, lamb mortality, and suckling method on total weight gain and the average daily gain of lambs. Also, the cost-effectiveness of feeding milk replacers to nursing lambs was investigated.

			MATERIALS AND METHODS

			The number of participating Assaf sheep was 300 ewes, and 430 newborn lambs of both sexes (males and females). The lambs were born naturally and left with their mothers. Directly after lambing, lambs were randomly distributed according to the suckling method into three groups. The first group (G1) was natural suckling, in which lambs suckled their mothers; the second group (G2) was completely fed milk replacer; and the third group (G3)was fed milk replacer four times per day (Table I). The lambs of G2 and G3 were separated from their dams immediately after lambing and placed in small wooden boxes heated by heaters, where they were given colostrum three times daily for three days.While the natural suckling lambs of G1 were kept with their dams for free suckling until weaning at 60 days of age. However, the artificial suckling group G2 was isolated from dams and fed milk replacer ad libitum until weaning at 40 days of age. Lambs of the G3 were separated from their mothers and taken away. Lambs were weighted on a digital scale at birth, 40 days, and 60 days. The weight of the lambs in the three groups is taken every three days until the daily weight gain is calculated for each lamb. İt is good to mention that the percent of milk powder to water was 165 g of milk to one litter of water.

			The characteristics of lambs sucking naturally and artificially are given in Table I. Ewes were of parity 1, 2, and 3, and most of them had single lambs. The proportion of single lambs in groups 1, 2 and 3 was 59%, 62%, and 69%, respectively. As shown in Table I, the number of lambs born from parity 2 was greater than the number of lambs born from parity 1 and parity 3. 

			Table I. Number of ewes and lambs and characteristics of lambs suckling naturally and artificially.

			
				
					
					
					
					
				
				
					
							
							
							G1 (%)

						
							
							G2 (%)

						
							
							G3 (%)

						
					

					
							
							No. of Ewes

						
							
							30 

						
							
							22 

						
							
							26 

						
					

					
							
							No. of lambs

						
							
							39 (100)

						
							
							29 (100)

						
							
							29 (100)

						
					

					
							
							Single

						
							
							23 (59)

						
							
							18 (62)

						
							
							20 (69)

						
					

					
							
							Twins

						
							
							16 (41)

						
							
							11 (38)

						
							
							9 (31)

						
					

					
							
							Parity 1

						
							
							3 (8)

						
							
							4 (14)

						
							
							3 (10)

						
					

					
							
							Parity 2

						
							
							25 (21)

						
							
							14 (48)

						
							
							21 (72)

						
					

					
							
							Parity 3

						
							
							11 (28)

						
							
							11 (38)

						
							
							5 (17)

						
					

					
							
							Single parity 1

						
							
							1 (3)

						
							
							2 (7)

						
							
							1 (3)

						
					

					
							
							Single parity 2

						
							
							17 (44)

						
							
							9 (31)

						
							
							16 (55)

						
					

					
							
							Single parity 3

						
							
							5 (13)

						
							
							7 (24)

						
							
							3 (10)

						
					

					
							
							Twin parity 1

						
							
							2 (5)

						
							
							2 (7)

						
							
							2 (7)

						
					

					
							
							Twin parity 2

						
							
							8 (21)

						
							
							5 (17)

						
							
							5 (17)

						
					

					
							
							Twin parity 3

						
							
							6 (15)

						
							
							4 (14)

						
							
							2 (7)

						
					

				
			

			G1, natural sucking, in which lambs suckled their mothers; G2, lambs completely fed milk replacer; G3, lambs fed milk replacer from times per day.

			Milk chemical analysis

			Milk and milk replacer samples were taken weekly and stored for later analysis. Samples were analyzed for chemical composition (total solids, fat, protein, solids other than fat, lactose, and ash) as shown in Figure 1.

			[image: ]

			Fig. 1. Chemical composition of fresh milk and milk replacer. 

			Cost analysis

			For the comparison between the three nursing systems, the costs of nursing, the death of lambs, and operational expenses were calculated. The input parameters were number of lambs, milk consumption, mortality rate from lambing to weaning, total milk yield until 60 days (TMY60), and by group: lambs need 9.68–12.4 kg powdered milk or 80 kg fresh milk from lambing to weaning. Lambs lost, milk consumed, natural milk produced, fresh milk value, weaned lamb value, and powdered milk value are included into profit equation.

			Statistical analysis

			All traits were analyzed by a univariate general linear model (GLM procedure of SPSS) with explanatory variables as fixed effects. And the following model was used:

			Yijklm= µ + Gi +DWj+ LSk+Sexl+PRm+ eijklm

			Where Yijklm refers to the observation; µ, the population mean; Gi, the group effect (i = G1, G2, G3); DWj, the effect of dam weight (j = 50-60, 60-70); LSk, the effect of litter size (k = 1, 2); Sexl is the effect of lamb sex (l = M, F); PRm is the effect of ewe parity (m = 1, 2, 3); and Yijklm is the random error normally distributed with a mean of 0 and variance s2e. Fixed effects for traits and number of records used in the model are in supplementary materials (Supplementary Table S1). The means of the variables analyzed were compared using estimated statistical mean differences (Bonferroni correction option of SPSS). Statistical differences were considered significant at P<0.05. 

			RESULTS AND DISCUSSION

			Table II shows lamb performance under various suckling methods. The results of the study showed that the suckling method had no effect on weaning weight at ages of 40 and 60 days for single lambs (Table II). Weaning weights at 40 days were 13.7, 12.83, and 13 kg for lambs in groups 1, 2, and 3, respectively. Similar trends were observed with no significant effect in twin lambs, where average weaning weights were 18.42, 18.28 and 19.29 kg for lambs of G1, G2 and G3, respectively. Sezen and Soner (2013) found that the average daily gain for lambs with natural suckling was less than that for lambs with milk replacer, while the weaning weights for natural suckling lambs and milk replacer lambs at 42 days of age were 12.64 kg and 14.15 kg, respectively. Gootwine et al. (2008) reported that the average birth weight for Afec-Assaf was 4.5 kg, the average weaning weight was 14.7 kg at 35 days of age, and the average daily gain was 294 g for the artificial suckling on the milk replacer.

			Lambs under different suckling methods had no significant differences of average daily gains (Table II). Similar findings were reported in previous research (Makovický et al., 2019) where in a trial that was conducted to evaluate the influence of non-genetic factors on lambs’ growth during artificial suckling using milk replacer, three groups were introduced to artificial suckling, and the results on weaning weight did not show a significant difference, however, profitability increased from selling fresh milk (Makovický et al., 2019).

			Table II. Performance and mortality of lambs under different suckling methods, (kg).

			
				
					
					
					
					
					
				
				
					
							
							Parameters

						
							
							G 1*

						
							
							G2

						
							
							G3

						
							
							P value

						
					

					
							
							Weaning wt. singles- at 40 days

						
							
							13.76

						
							
							12.83

						
							
							13

						
							
							> 0.05

						
					

					
							
							Weaning wt. singles- at 60 days

						
							
							18.42

						
							
							18.28

						
							
							19.29

						
							
							> 0.05

						
					

					
							
							Weaning wt. twins- at 40 days

						
							
							13.77

						
							
							13.17

						
							
							11.74

						
							
							> 0.05

						
					

					
							
							Weaning wt. twins- at 60 days

						
							
							19.16

						
							
							18.89

						
							
							17.41

						
							
							> 0.05

						
					

					
							
							Weaning wt. at 40 days

						
							
							13.88

						
							
							13.35

						
							
							12.98

						
							
							> 0.05

						
					

					
							
							Weaning wt. at 60 days

						
							
							19.75

						
							
							18.9

						
							
							18.37

						
							
							> 0.05

						
					

					
							
							Total body gain, kg at 40 days

						
							
							9.55

						
							
							8.77

						
							
							8.06

						
							
							> 0.05

						
					

					
							
							Total body gain, kg at 60 days

						
							
							15.85

						
							
							14.32

						
							
							13.45

						
							
							> 0.05

						
					

					
							
							Daily gain, gram at 40 days

						
							
							0.239

						
							
							0.219

						
							
							0.201

						
							
							> 0.05

						
					

					
							
							Daily gain, gram at 60 days

						
							
							0.264

						
							
							0.239

						
							
							0.224

						
							
							> 0.05

						
					

				
			

			For details of groups, see Table I.

			Table III. Mortality of lambs under different suckling methods, (kg).

			
				
					
					
					
					
					
				
				
					
							
							Parameter

						
							
							G 1*

						
							
							G2

						
							
							G3

						
							
							P value

						
					

					
							
							Mortality, %

						
							
							18

						
							
							7

						
							
							3.5

						
							
							0.85

						
					

					
							
							Mortality, (number)

						
							
							7

						
							
							2

						
							
							1

						
							
							0.88

						
					

					
							
							Mortality of singles

						
							
							5

						
							
							1

						
							
							0

						
							
							0.81

						
					

					
							
							Mortality of twins

						
							
							2

						
							
							1

						
							
							1

						
							
							0.27

						
					

					
							
							Number of live lambs at weaning

						
							
							32

						
							
							27

						
							
							28

						
							
							0.15

						
					

				
			

			For details of groups, see Table I.

			Mortality of lambs under different suckling methods

			The fixed-effect factors of lamb’s growth rate from lambing to weaning (GRL-W), mortality rate (MR) as determined by milk quality analysis are summarized (P values). There is no significant effect (P > 0.05) of solid fat, solid non-fat, lactose, protein, and, total solids on GR, L-W, or MR. Only the P value percent of milk fat for MR was 0.06, which was close to 0.05. So, more studies are needed to evaluate the effect of milk composition on lambs’ mortality rates. Table III show the mortality of lambs under different suckling methods. One of the biggest obstacles to small ruminant farming in Palestine is the high borne mortality rate, which causes high losses and affects profitability. According to a study conducted by the Ministry of Agriculture (MOA, 2013), the new-born mortality rate ranged from 9% to 24%, knowing that the normal rate should not exceed 5%. The main reason for this high mortality rate is bad management. In this experiment, the sucking method affected the rate of mortality. Mortality rates decreased from 18% in G1 to 7 and 3.5% in G2 and G3, respectively (Table II). Most of the dead lambs were single lambs.

			Effect of dam weight

			The effects of dam weight on lambs’ weight, lambs’ average daily gain, and lambs’ mortality are shown in Table IV. Dam weight had no effect on average daily gain (P<0.05). Similarly, Kuchtk and Dobe (2006) the majority of growth traits were influenced by dam body weight at birth (P<0.01). Furthermore, it was found that ewe weight was a significant source of variation for lamb weights and daily gains on Bharat Merino (Dixit et al., 2001). On the other hand, other studied traits were not affected (P>0.05).

			Effect of liter size

			The effects of liter size on lambs’ weight, lambs’ average daily gain, and lambs’ mortality are shown in Table IV. Litter size has no significant effect (P ≥ 0.05) on total weight gain and average daily gain in lambs. Also, mortalities were not affected by these parameters (Table IV). In contrast, as reported by previous research, litter size significantly (P<0.05) increases in single-born lambs compared to twins (Miguel et al., 2016). Vatankhah and Talebi (2009) investigated the effect of type of birth (litter size) on lamb mortality rates and found similar results to ours in that type of birth affects the mortality rate and the lamb mortality rate was higher in twins.

			Table IV. The effect of dam weight and litter size on lambs’ weight, lambs average daily gain and lamb’s mortality on lambs’ weight, lambs average daily gain and lamb’s mortality.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Trait

						
							
							Dam weight (50-60kg)

						
							
							Dam weight (60-70kg)

						
							
							P values

						
							
							
							Liter size 1

						
							
							Liter size 2

						
							
							P values

						
					

					
							
							Weight at 40days (kg)

						
							
							13.42

						
							
							13

						
							
							0.512

						
							
							
							13.52

						
							
							12.89

						
							
							0.275

						
					

					
							
							Weight at 60 days (Kg)

						
							
							19.09

						
							
							18.23

						
							
							0.23

						
							
							
							19.12

						
							
							18.2

						
							
							0.15

						
					

					
							
							Average daily gain (g)

						
							
							236

						
							
							206

						
							
							0.032

						
							
							
							220

						
							
							223

						
							
							0.814

						
					

					
							
							Mortality (%)

						
							
							9.3

						
							
							7.8

						
							
							0.85

						
							
							
							9.1

						
							
							8

						
							
							0.88

						
					

				
			

			Table V. Effect of sex of lambs and ewes’ parity on lambs’ weight, lambs average daily gain and lamb’s mortality.

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Trait

						
							
							Female

						
							
							Male

						
							
							P values

						
							
							
							Parity 1

						
							
							Parity 2

						
							
							Parity 3

						
							
							P values

						
					

					
							
							Weight at 40 days (kg)

						
							
							13.23

						
							
							13.18

						
							
							0.93

						
							
							
							12.9

						
							
							12.92

						
							
							13.8

						
							
							0.37

						
					

					
							
							Weight at 60 days (Kg)

						
							
							18.78

						
							
							18.54

						
							
							0.71

						
							
							
							18.06

						
							
							18.94

						
							
							18.98

						
							
							0.68

						
					

					
							
							Average daily gain (g)

						
							
							229

						
							
							214

						
							
							0.24

						
							
							
							224

						
							
							214

						
							
							226

						
							
							0.67

						
					

					
							
							Mortality (%)

						
							
							0.056

						
							
							0.115

						
							
							0.39

						
							
							
							9

						
							
							12.3

						
							
							4.4

						
							
							0.6

						
					

				
			

			Effect of lamb sex

			Table V show the effects of lamb sex on lamb weight, lamb average daily gain, and lamb mortality. The sex of lambs has no significant effect (P ≥ 0.05) on total weight gain and average daily gain of lambs. Miguel et al, (2016) reported that lamb sex has no significant effect (P > 0.05) on birth weight, weaning weight, and average daily gain from lambing to weaning. Vatankhah and Talebi (2009) reported similar results as in our study, where the effect of six lambs has no effect on lamb mortality rate. Furthermore, the sex of the lamb was discovered to be a significant source of variation for lamb weights and daily gains on Bharat Merino (Dixit et al., 2001). The sex of the lamb was significantly (P < 0.05) associated with the lamb’s birth weight and growth rate from lambing to weaning; the overall least-square means for birth, weaning, and growth rate were 2.18 kg, 10.58 kg, and 98.68 g, respectively (Al-Bial and Singh, 2012). According to Assan and Makuza (2005) sex had significant effects (P<0.001) on weaning weight, and the average males’ weights were heavier than females (P<0.001) at weaning in the mutton merino, dropper. Also, single lambs were significantly heavier at weaning compared to twins. Gama et al. (1991) reported that mortality rate for male lambs was higher than that for females, and the viability of lambs increased with prolificacy with lower birth weight.

			Effect of ewes parity

			The effects of ewes’ parity on lambs’ weight, lambs’ average daily gain, and lambs’ mortality are shown in Table V. Ewes’ parity has no significant effect (P ≥ 0.05) on total weight gain and average daily gain in lambs. Vatankhah and Talebi (2009) found similar results to ours when they investigated the effect of the dam’s age (parity) on lamb mortality rate and discovered that the dam’s age has no effect on lamb mortality rate. Some studies in temperate countries found that parity had an effect on lamb mortality, birth weight, weaning weight, and milk yield in different breeds (Mavrogenis, 1996; de la Fuente et al., 1997; Franci et al., 1999; Ploumi and Emmanouilidis, 1999; Sevi et al., 2000).

			Cost of feeding milk replacers and cost analysis

			As shown in Table VI, it was found that significant savings could be achieved by feeding milk replacer to nursing lambs. The cost of milk per lamb was reduced from US$ 120 to about US$ 40. The results using milk replacer did not show significant results on weaning weight, however, profitability increased from selling fresh milk. Similar results were reported by Makovický et al. (2019). 

			The net gain (USD) from using milk replacer was $7073.7. Furthermore, artificial suckling using milk replacer reduces mortality from 19% to 5%. Also, the cost of weaned lamb for artificial and natural suckling was US$ 48.4 and US$ 108, respectively. It means that we can save US$ 59.4 from milk for each lamb when we replace natural suckling with artificial suckling and reduce the lamb mortality rate by 14%. For the comparison between the three nursing systems, the costs of nursing, the death of lambs, and operational expenses were calculated. The input parameters were number of lambs, milk consumption, mortality rate from lambing to weaning, total milk yield until 60 days (TMY60), and by group: lambs need 9.68–12.4 kg powdered milk or 80 kg fresh milk from lambing to weaning. Lambs lost, milk consumed, natural milk produced, fresh milk value, weaned lamb value, and powdered milk value are included into profit equation. The mortality rate ranged from 0.2% to 6% in the groups that were reared in powdered milk and 0.19 in the group reared in fresh mother’s milk. Natural milk costs US$ 1.56/kg. Powdered milk costs US$ 4.37/kg. Weaned lamb costs US$ 312.5. 

			Table VI. Number of lambs, milk consumption, mortality rate from lambing to weaning, by group.

			
				
					
					
					
					
				
				
					
							
							Group*

						
							
							Milk consumed per lamb (Kg)

						
							
							Cost/US$

						
							
							Weaning cost/US$

						
					

					
							
							G1

						
							
							80

						
							
							1.5

						
							
							120

						
					

					
							
							G2

						
							
							9.70

						
							
							4.24

						
							
							40

						
					

					
							
							G3

						
							
							12.40

						
							
							4.24

						
							
							52.5

						
					

				
			

			CONCLUSIONS 

			It was concluded that significant reduction will be achieved through feeding milk replacers to suckling lambs. These saving is expected from the reduction in milk expenses and the significant reduction of mortalities. Suckling method had no effect (P>0.05) on weaning weight at age 40 days and 60 days of single lambs. Weaning weights at 40 days were 13.7, 12.83 and 13 kg for lambs in G1, G2 and G3, respectively. The rate of mortality was affected (P < 0.05) by suckling method. Mortality rate decreased from 18% in G1 to 7% and 3.5% in G2 and G3, respectively. Most of dead lambs were in single lambs. Liter size and suckling method had no effects (P > 0.05) on total weight gain and average daily gain of lambs. Also, mortalities were not affected by these parameters. Sex of lambs and suckling method had no effect (P > 0.05) on total weight gain and the average daily gain. Lambs total gain and average daily gain were not affected (P > 0.05) by numbers of ewe’s parity. It is recommended to adopt the practice of feeding milk replacers to suckling lambs. This practice, strengthening administrative matters and reduce pollution inside the farm, as indicated by this study, assure more return from sheep operations and then improves farms profitability through reducing feeding costs and the reduction of mortality.
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ABSTRACT

The aim of this study was to examine the effect of different suckling methods on newborn Assaf lambs
growth performance and mortality. A total of 97 lambs were used in the study, with lambing periods
starting from October 2020 to January 2021. Ewes’ parities were first, second, and third. After lambing,
lambs were randomly distributed according to the suckling method into three groups: natural suckling
(G1) (39 lambs), lambs fed completely with milk replacer (G2) (29 lambs), and lambs fed milk replacer
at a rate of 4 times per day (G3) (29 lambs). In G1, lambs were 59% twins and 41% single lambs. Lambs
from first, second, and third parity were 8, 21, and 28% respectively. Single lambs of G2 were 62%, while
twin lambs were 38%. Lambs from first, second, and third parties were 14, 48, and 38%, respectively.
However, 69% of G3 were singles. The natural suckling lambs (G1) were kept with their dams for free
suckling until weaning at 60 days of age. However, the artificial suckling groups (G2) were isolated
from dams and fed milk replacer ad libitum until weaning at 40 days of age. Lambs of the G3 were
isolated from mothers and took their milk replacer through an automatic sucking machine four times a
day, for half an hour each time, until weaning at 40 days. The results showed that weaning weights at 40
days were 13.7, 12.83 and 13 kg for lambs in G1, G2 and G3, respectively. The sucking method had no
effect on mortality (P>0.05). The mortality rate decreased from 18% in G1 to 7 and 3.5% in G2 and G3
respectively. Most of the dead lambs were single lambs. Significant cost effects (P<0.05) were observed
by feeding milk replacer in suckling lambs. The cost of milk per lamb was reduced from 120 to 40 USD.
It was determined that feeding milk replacers to nursing lambs will result in significant cost reductions.
However, these reductions were expected from the savings in milk expenses and the significant decrease
in lambs’ mortality rate. We recomend the use of milk replacer in Assaf lambs for better performnce and
economic cost.
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INTRODUCTION

he livestock sector in Palestinian occupied terroteries

(POT) is of major importance, as it contributes 44.5%
of the total current agricultural income. The backbones
of this sector are sheep, goats, dairy cattle, and poultry.
Livestock in POT is not only an economic or income-
generating activity but also a distinctive cultural and
traditional way for supporting livilhood of the Palestinian
people. It is worthy to mention that small ruminant

production has a potential to address the demand and greatly
increased requirments of animal based food products in
rural areas inamanner that is socioeconomically sustainable
(Chinnaiyan, 2019). Actulty, it provides the main source
of income and food security for thousands of Palestinian
households in rural areas and Bedouin communities
in the POT; West Bank and Gaza Strip (MOA, 2015).
Sheep production, in particulare, is of great economic
and social importance in most rural districts, but it faces
several obstacles, such as high feed prices, marketing
challenges, a lack of efficient management skills, and low
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