


PERFORMANCE OF PREGNANT EWES FED GRADED LEVELS OF BALSAM APPLE (Mormodica balsamina, L.)

_____________________________________________________________________
ABSTACT
The study was conducted at the Usmanu Danfodiyo University Livestock Teaching and Research Farm to evaluate the performance of pregnant ewes fed graded levels of balsam apple. A completely randomized experimental design (CRD) was used in this experiment with number of animals representing replication and graded levels of formulated feeds representing treatments. Four complete experimental diets were formulated with graded levels of M. balsamina L. at 0, 2.5, 5, and 7.5% inclusion levels. The result shows no significant variation (P>0.05) between treatment means in terms of final weight, Average daily gain (ADG), feed intake, and feed conversion ratio (FCR). The results show significant difference (P<0.05) in crude protein intake, crude Fiber and nitrogen free extract intake. Ewes in treatment 4 have lower crude protein intake compare to the other treatments. Crude fiber intake is higher in treatment 4 compared to treatment 1 and 2, there is no difference (P>0.05) between treatments 4 and 3, likewise between 3 and 2 and finally 1 and 2 in terms of crude fiber intake. The study conclude that balsam apple inclusion up to 7.5% does not significantly affect performance of pregnant ewes in terms of weight gain, average daily gain and feed conversion ratio.	Comment by AYOTUNDE MAFIMIDIWO: Kindly change to: This	Comment by AYOTUNDE MAFIMIDIWO: This statement is too ambiguous, Kindly specify the number of animals per replicate.	Comment by AYOTUNDE MAFIMIDIWO: This needed to be written in full for the first time of usage before resolving into abbreviation later	Comment by AYOTUNDE MAFIMIDIWO: These remarks could be more beautiful if you can express some of the details with figures for clarity sake. 	Comment by AYOTUNDE MAFIMIDIWO:  	Comment by AYOTUNDE MAFIMIDIWO: 	Comment by AYOTUNDE MAFIMIDIWO: 	Comment by AYOTUNDE MAFIMIDIWO: These	Comment by AYOTUNDE MAFIMIDIWO: 	Comment by AYOTUNDE MAFIMIDIWO: Th	Comment by AYOTUNDE MAFIMIDIWO: Please insert your recommendation. 

Key words: Performance, Nutrient Intake, Pregnant ewes, balsam apple	Comment by AYOTUNDE MAFIMIDIWO: Kindly follow the recent standard of writing the keywords. The words could be better if it does not have a resemblance with the research title or at most, not more than a word or two in it.
_____________________________________________________________________

INTRODUCTION
Background of the Study 
Small ruminant animals have the ability to utilize poor quality foodstuffs, such as grasses, forages, farm wastes and crop residues that are unsuitable for direct human consumption (Fajemisin et al., 2010). They are able to convert low quality feeds into food of high biological value for human beings. This is because they are adapted to utilize plant cell walls as major component of nourishment (McDonald et al., 2002). Sheep husbandry have been developed in response to the climate and other environmental factors (Gatenby, 2002). The semi-arid zone is the most important ecological region in the livestock industry of Nigeria (Malami et al., 1998) and 70% of the small ruminants in the zone belong to the agro-pastoral system (FAO, 1991). Kyiogwom et al. (1994) reported that sheep rearing has been recognized as an integral part of the socio-cultural life of the people and hence production systems have remained largely traditional. However, there is the need to improve the productivity of these animals under the system. The use of balsam apple in the diet of small ruminant is a possible way of achieving productivity.	Comment by AYOTUNDE MAFIMIDIWO: Not listed among the references.	Comment by AYOTUNDE MAFIMIDIWO: Not listed in the reference. 
M. balsamina L is commonly known as African pumpkin (or African cucumber), Balsam apple (or balsam pear) and locally called “Garahuni” (Hausa language), (Roger, 2007). It is a very good source of seventeen essential amino acids (Hassan and Umar, 2006). The plant is a perennial herb with soft stems and tendrils that climbs up shrubs, boundary fields and fences. The green leaves are deeply palmately 5-7 lobes about 12cm long with toothed and stalked margined. M. balsamina produces spindle shaped fruits (dark green when unripe and bright to deep orange when ripe). The seeds are embedded into a sweet edible red fleshy pulp testing like watermelon (Welman, 2004). It could be fed to livestock as an additive for improved performance.
MATERIALS AND METHODS
Experimental Site
The study was conducted at the Usmanu Danfodiyo University Livestock Teaching and Research Farm. The farm is located within the main campus of the University at about 10km North of Sokoto Metropolis in Wamakko Local Government Area of Sokoto State. Sokoto is located in the Sudano-Sahelian zone in extreme North-Western part of Nigeria. It lies between longitude 408E and 60 54’E and latitudes 1200’N and 13058’N and at altitude of 350m above sea level (Mamman et al., 2000). The average temperature of 28.3oc (82.9o f), however the maximum daytime temperature are most of the year below 40oC (104.0of), the dryness makes the heat bearable. The warmest months are February to April, where daytime temperature exceed 42oc (107.6of). The rainy season is from late May to October; during which showers are a daily occurrence. Rainfall starts late and ends early with mean annual rainfall ranging between 500mm to 1,300mm. There are two major seasons in the state namely: wet and dry seasons. The dry season starts from October and last up to April, in some part and may extend to May or June in other part. The wet season on the other hand begins in most part of the state in May and last up to September or October (SSMIYSC, 2010). The hamattan, a dry, cold and fairly dusty wind is experienced in the state between November and February. Heat is more severe in the state in March and April. But the weather in the state is always cold in the mornings and hot in the afternoons except during the hamattan period (SSMIYSC, 2010).	Comment by AYOTUNDE MAFIMIDIWO: These sentences is not passing any academic message to the reader. What one should have expected is a correlation between the prevailing climate in your research area and the growth/yield of the forage you used. Please constrict and bring out the relevant information that is related to your work.  
Sources and Processing of Experimental Feeds
The ingredients to be used in the experiments include: M. balsamina L. which were sourced from Sokoto state while the remaining feed materials including maize, rice offal, cowpea husk, cowpea haulms, cotton seed cake and salt were purchased from Sokoto market (Kara). Maize and cowpea hay was crushed to reduce their particle size, cotton seed cake, cowpea husk, rice milling waste, premix, and salt were obtained directly from market.  
Experimental Design and Diet Formula
A completely randomized experimental design (CRD) were used in this experiment with number of animals representing replication and graded levels of formulated feeds representing treatments. Four complete experimental diets were formulated with graded levels of M. balsamina L. at 0, 2.5, 5, and 7.5% inclusion levels. The four experimental diets were used to feed the animals according to the treatments. The diets were designated as treatment 1, 2, 3 and 4 in the experiments. The gross compositions of the experimental diets are shown in table 1. The experimental diets was isonitrogenous and isocaloric. Five animals (consisting of 4 females and 1 male) were allocated to each treatment one animal per replication, the animals were balanced for weight prior to the commencement of experiment. Each animal was housed in a pen measuring 2m 1m, which was disinfected. Each group were assign to one of the experimental diets and fed ad libitum in the morning for 24 weeks.  Water was offered ad libitum to the animals. 	Comment by AYOTUNDE MAFIMIDIWO: was	Comment by AYOTUNDE MAFIMIDIWO: This statement is too ambiguous and does not reveal the number of animal per replicate and the number of replicate. 	Comment by AYOTUNDE MAFIMIDIWO: were	Comment by AYOTUNDE MAFIMIDIWO: you may wish to say that The animals were allotted into four dietary treatment and were fed the experimental diets and clean water ad-libitum throughout the 24 weeks of the experiment.  


Table 1: Gross composition of the experimental diets	Comment by AYOTUNDE MAFIMIDIWO: Please since both the feed materials and the calculated analysis is written on this table, it will be better if you can change the title to: Nutrient and Composition of the experimental diet (g/kgDM)
	Ingredients
	Diet 1
	Diet 2
	Diet 3
	Diet 4

	M. balsama L.
	0
	2.5
	5
	7.5

	Maize
	22.00
	25.00
	19.00
	20.80

	Cowpea husk
	10.10
	12.10
	12.20
	12.40

	Cowpea haulms
	17.20
	17.70
	17.70
	7.50

	Rice offal
	12.45
	5.45
	0.15
	3.30

	Cotton seed cake
	37.25
	38.75
	39.70
	40.00

	Salt
	0.5
	0.5
	0.5
	0.5

	Premix
	0.5
	0.5
	0.5
	0.5

	Total
	100
	100
	100
	100

	Calculated analysis
	
	
	
	

	Energy (ME/kg)
	2200
	2195
	2250
	2200

	CP (%)
	16.35
	16.00
	16.55
	16.55

	CF (%)
	22
	21
	21.5
	21.5



 Experimental Animals and Management 
Sixteen Uda ewes (first parity) of 1-2 years age range and average live weight of 30-35 kg and four Uda rams (2 years) were used in this trial. The animals were purchased frol local markets around Sokoto metropolis. There were four treatment groups of five animals per treatment, with one ram per treatment. 	Comment by AYOTUNDE MAFIMIDIWO: from	Comment by AYOTUNDE MAFIMIDIWO: Please remove as it is a repetition.
The animals were quarantine for two weeks at the Livestock Teaching and Research Farm, Usmanu Danfodiyo University, Sokoto so as to be adapted to their new environment. The animals were dewormed using albendazole super 10% (5 – 8 mg of their body weight). The feeding pens were cleaned and disinfected a week before the arrival of the animals. Faeces and urine were removed every day from the feeding pens to ensure adequate hygiene, minimal ammonia accumulation, feed and water troughs were also be cleaned every morning before feeding. Prior to the trial the animals were maintained of wheat offal and cowpea husk
Data Collection
Live Weight and Body Measurement 
All the sheep were weighed individually using a weighing scale (spring balance, Allen big game scale, 440 pound the Allen company. box 445 Broomfield co 80038, made in china). The mean live weight of each treatment group was calculated. 	Comment by AYOTUNDE MAFIMIDIWO: 	Comment by AYOTUNDE MAFIMIDIWO: China	Comment by AYOTUNDE MAFIMIDIWO: 	Comment by AYOTUNDE MAFIMIDIWO: 

Feed Consumption
Feed consumption from each treatment were measured daily by subtracting left over from feed served per group and adequate measures were taken to ensure against spillage and related wastage. The mean daily feed intakes were calculated on weekly basis by dividing the amount consumed by the number of sheep.	Comment by AYOTUNDE MAFIMIDIWO: Minimize wastage could be used instead.
Statistical analyses 
Data on daily voluntary and nutrient intakes, average daily gain (ADG), final live weights, were analyzed using analysis of variance (ANOVA). Treatment means were separated using Duncan multiple range test (DMRT).	Comment by AYOTUNDE MAFIMIDIWO: Please change to Daily feed intake (DFI))	Comment by AYOTUNDE MAFIMIDIWO: Please insert at what level of significance did you use to analyze the results.
RESULT AND DISCUSSION 
Performance of pregnant ewes fed diet containing graded levels of M. balsamina
Results from Table 2 indicated the performance of pregnant Uda ewes fed graded levels of balsam apple. The result shows no significant variation (P>0.05) between treatments means in terms of final weight, Average daily gain (ADG), feed intake, and feed conversion ratio (FCR). The present study indicated no significant difference amongst the treatments in terms of average daily gain and feed intake amongst all the treatments. However, the ADG values (134.52-141.67) indicated that pregnant Uda ewes gained a lot of weight during experimental period which could be partly associated to the weight of fetuses they have been carrying and high plain of nutrition fed to the ewes throughout the gestation period. This agreed with report of Owen (1976) and Banerjee (2013) that inadequate nutrition of animals lead to the reduced production, reproductive failure high mortality, and susceptibility to diseases and parasites. 	Comment by AYOTUNDE MAFIMIDIWO: Repetition, please remove.	Comment by AYOTUNDE MAFIMIDIWO: You may need to buttress this result with possibly the weight change in ewe that is not pregnant. The comparison of the two can better this work as this cannot be the only measure to ascertain this weight gain. 	Comment by AYOTUNDE MAFIMIDIWO: This report is outdated. Kindly expunge. 	Comment by AYOTUNDE MAFIMIDIWO: This comparison has no relationship with your work. Please review much relevant literatures. 

Table 2: Performance of pregnant ewes fed diets containing different balsam apple.         
	
Parameter
	
                        Treatments

	
	
   1
	
    2
	
    3  
	
   4 
	
SEM

	Initial weight (kg)
	35.37
	35.55
	36.21
	35.95
	 0.55 

	Final weight (kg)
	48.65
	47.35
	48.00
	47.85
	0.67    

	Weight gain (Kg)
	11.30	Comment by AYOTUNDE MAFIMIDIWO: Kindly re-calculate this. 
	11.80
	11.79
	11.90
	0.32

	Average daily gain (g/day) 	Comment by AYOTUNDE MAFIMIDIWO: Kindly check this out. Your experiment was for 24 weeks = 24x7= 168days. If the animal gains 11.80kg in 168days, therefore daily weight gain should be 11.80/168 = 7.023g/day. 	Comment by AYOTUNDE MAFIMIDIWO: 
	134.52
	140.48
	140.36
	141.67
	7.29

	Average Feed Intake (g/d)
	873.00
	841.50
	829.00
	817.50
	10.45

	Dry Matter Intake (g/d)	Comment by AYOTUNDE MAFIMIDIWO: Please how did you arrived at this as there was no such step in your methods
	811.89
	765.78
	762.68
	781.66
	9.32

	Feed conversion ratio
	6.49	Comment by AYOTUNDE MAFIMIDIWO: Please chech again.
	5.99
	5.90
	5.77
	0.38  



Nutrient intake of pregnant Uda ewes fed graded levels of balsam apple  
The results (Table 3) showed nutrient intake of pregnant Uda ewes fed graded levels of balsam apple. The result shows significant difference (P<0.05) in crude protein intake, crude Fiber and nitrogen free extract intake. Ewes in treatment 4 have lower crude protein intake compare to the other treatments. Crude fiber intake is higher in treatment 4 compared to treatment 1 and 2, there is no difference (P>0.05) between treatments 4 and 3, likewise between 3 and 2 and finally 1 and 2 in terms of crude fiber intake. Beyond nutritional composition, animals tend to consume more palatable diets. High values of mean Dry Matter Intake obtained in this present study for all the treatments could be attributed to the type of feed given to the animals (Huston et al., 1988).  The Crude Protein Intake (CPI) obtained in the present study was lower than the values reported by Muhammad et al. (2016). The CPI (147 to 162 g/day) obtained in this study is higher than the values reported by Aruwayo et al., (2013); Maigandi and Abubakar, (2004). This could be due to differences in feed and animals. The Ether Extract Intake (EEI) and ash intake were within the range recommended by NRC(1985), however, Crude Fibre (CF) were comparable to the values reported by Muhammad et al. (2016), while Lignin intake (LI) and Ether Extract (EE) intake values obtained in the present study were comparable to the values reported by Maigandi and Abubakar, (2004)	Comment by AYOTUNDE MAFIMIDIWO: 	Comment by AYOTUNDE MAFIMIDIWO: What value did Muhammad et al ., 2016 reported? And what did he use to feed the animal? What type of animal did he used?. 	Comment by AYOTUNDE MAFIMIDIWO: Where is the value here? On which animal and feed?	Comment by AYOTUNDE MAFIMIDIWO: For pigs or chicken? Please be objective.	Comment by AYOTUNDE MAFIMIDIWO: An incomplete project report.




Table 3: Nutrients Intake of pregnant Uda ewes fed graded levels of balsam apple         
	
Parameter (g/d)
	
                      Treatments

	
	
  1
	
  2  
	
  3  
	
  4 
	
SEM

	DM Intake
	1026
	1070
	1050
	1060
	11.67

	Crude Protein intake
	162a
	157a
	161a
	147b
	2.39   

	Crude Fiber intake
	354.55c
	385.67bc
	410.11ab
	421.22a
	11.06

	Ether Extract Intake
	35.21
	35.00
	35.75
	35.28
	0.76

	Ash Intake
	65.11
	65.22
	65.37
	66.21
	073

	Nitrogen Free-Extract Intake
	285.31a
	251.11b
	297.27a
	271.41ab
	10.21  

	Acid Detergent Fiber Intake
	220.19
	214.77
	210.22
	223.13
	8.32 

	Neutral Digest Fiber
	373.32
	377.21
	373.27
	369.67
	7.23

	Lignin Intake
	113.43
	111.06
	1109.96
	112.34
	2.12      


a, b, c Means in the same row with different superscripts are significantly different (P<0.05)

Live weight changes of Uda ewes fed graded levels of Balsam apple before and after lambing 	Comment by AYOTUNDE MAFIMIDIWO: How did you arrived at this result because it was not part of your work as described in your methodology? This finding is not convincing enough to be accepted as the dry matter intake and FCR alone cannot be the reason for a weight maintenance after lambing by an ewe. Do all the ewe gave birth to the same number of kids? Do they have same milk let-down? 
The live weight changes of Uda ewes fed graded levels of balsam apple before and after lambing was presented in Table 4. There was no significant differences (P>0.05) in terms of weight before and after lambing, likewise the weight loss after lambing and percentage weight loss after lambing. This may be as a result of the non-variation in dry matter intake and feed conversion ratio between the treatments groups.	Comment by AYOTUNDE MAFIMIDIWO: were

Table 4: Live weight changes of Uda ewes fed graded levels of Balsam apple before and after lambing   
	 Parameters (Kg)

	Treatment
       1                      2                      3                       4 
	SEM 

	Initial weight before lambing 
	48.65
	47.35
	48.00
	47.85
	0.67    

	Weight after lambing
	38.37
	36.59
	38.22
	38.99
	0.82

	Weight loss after lambing
	10.28
	10.76
	9.78
	8.86
	0.65

	Percentage weight loss after lambing
	21.13
	22.72
	20.38
	18.52
	1.95


a, b Means in the same row with different superscripts are significantly different (P<0.05)

CONCLUSION

The study conclude that balsam apple inclusion up to 7.5% does not significantly affect performance of pregnant ewes in terms of weight gain, average daily gain and feed conversion ratio.	Comment by AYOTUNDE MAFIMIDIWO: concluded	Comment by AYOTUNDE MAFIMIDIWO: Can you see what I was saying here. What of weight after lambing? Your experiment seems to portray from pregnancy till after lambing but your report does not depict these. 	Comment by AYOTUNDE MAFIMIDIWO: 
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