


Effect of Feeding Soybean in place of Fish meal on the growth performances in growing pigs

                                                               Abstract
This study was conducted to study to see the effect of feeding Soybean on growth performance in growing pigs. Five types of Concentrate mixture were formulated for the study. First group (T1) having 5% fish meal served as control, whereas 50% fish m-N   of T2 and T3 was replaced by toasted and raw soybean, respectively. Similarly fish meal –N of T4 and T5 was completely replaced by toasted and raw soybean, respectively. 60 crossbreed piglets were randomly divided and allotted to 5 treatment groups mentioned as above. The performance of piglets was recorded from 13th week to 25thweek. Almost similar body weight  were selected in all the experimental group during the study period of weaned piglets from 5 farm women having the same age and same weight for the said  period.  The performance of piglets in their body weight changes  in piglets fed  varying level  of soybean( raw and toasted ) in place of fish meal viz. initial body weight  for the groups T1,T2,T3,T4 and T5 were recorded  as 15.03,14.85,14.66,14.74 and 14.04 respectively and final body weights after 25th week were  recorded as 43.83,44.08. 42.87, 44.75, and 37.10 kg respectively. The significant differences were found in different groups at final body weight gain .
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Introduction
Pig production has created its place in the society as supplementary source of animal protein. As high as 75-80% of total expenditure in pig farming occurs only in feed  though balanced diets are also essential during growing period. Soybean has been identified as a potential source of protein in animal feed formulation. Increase in price of fish meal promoted soybean as protein sources for pig feed formulation. Soybean which is rich in protein 43-45% with high quality of lysine. Hence the present study was undertaken to see the effect of replacing fish meal by toasted and raw soybean on body weight changes in crossbreed growing piglets.Protein is one of the most vital nutrients in the diet of monogastric animals like pigs, playing a key role in tissue development, enzymatic functions, and overall growth. Among the various protein sources used in swine nutrition Soybean meal has emerged as a promising substitute in this regard. It is the most widely used plant-based protein source in animal nutrition across the world, including in India. Soybean meal contains around 44–48% crude protein, with a reasonably good profile of essential amino acids, although slightly lower in methionine than fish meal. Its consistent availability, lower cost, and good digestibility (once properly heat-treated to destroy anti-nutritional factors like trypsin inhibitors and lectins) make it a favorable candidate to replace animal protein sources in balanced feed formulations.Despite these advantages, there are concerns regarding nutritional equivalency, palatability, and the presence of anti-nutritional factors in soybean meal, which could potentially affect nutrient absorption and animal performance. Therefore, it is essential to scientifically validate the performance of pigs fed diets in which fish meal is partially or completely replaced with soybean meal. This is especially important under Indian feeding and management conditions, where environmental stressors and feed quality variations can In the swine industry, nutrition plays a critical role in achieving optimal growth, feed efficiency, and profitability. Protein is one of the most expensive yet essential components of pig diets, particularly during the growing phase. Traditionally, fish meal has been widely used as a high-quality animal protein source due to its excellent amino acid profile and digestibility. However, with increasing costs, limited availability, and sustainability concerns related to fish meal, there is a growing interest in identifying alternative plant-based protein sources.
Feeding soybean meal instead of fish meal may influence the growth performance, feed conversion ratio (FCR), average daily gain (ADG), and overall nutrient utilization in growing pigs. Several research trials have been conducted to evaluate this substitution, with varying results based on inclusion levels, supplementation, and processing methods.
Materials and Methods
Sixty nos. crossbreed Hampshire piglets (3 months old piglets) maintained by 5 farm women of Ziontlang village of Chandel district.  12 nos. of piglets per group were selected for this study to see the growth performance by feeding soybean in place of fish meal protein. First T1 diet was prepared
With 100% fish meal as control diet,T2and T3 as 50% raw and toasted soybean and remaining T4 and T5 was incorporated with 100% replacement of Fish meal by Raw and toasted soybean .All the five women farmers fed their of respective formulated rationT1(100% fish meal),T2(50% toasted soybean),T3(50% raw soybean)T4( 100% toasted Soybean) and T5(100% raw soybean)  respectively. The ingredient composition of concentrate mixture of 5 groups along with actual chemical composition is  presented  in Table 1.
Piglets of each group were offered their respective diets right from 3rd month onwards till 25th week of age. Feeding of piglets were done in group and fed ad lib twice daily at 8.00am and 4.00pm .the spillage was recorded on the day to calculate feed intake by the piglets. Water was made available  to the piglets all the time. Body weight were taken in the morning at weekly interval  before offering feed and water.
  Feeding Management:
      Pigs were fed twice daily, once in the morning (8:00 AM) and once in the evening (4:00 PM).Feed was offered on an ad libitum basis, and refusals were collected and weighed every morning to estimate daily feed intake.Clean, fresh water was made available round-the-clock through nipple drinkers or water troughs.
Health Management:
All animals were dewormed at the beginning of the experiment using a broad-spectrum anthelmintic.Vaccinations (e.g., for swine fever, FMD, and other endemic diseases) were administered as per local veterinary recommendations. Daily health monitoring was conducted, and any animals showing signs of illness were treated under veterinary supervision.
Analysis of variance was done to see the effect of various diets on body weight changes as per Snedecor and Cochran(1968).

Table 1. Percent composition of experimental diet fed in growing piglets

	Ingredients%
	T1
	T2
	T3
	T4
	T5

	Maize
	54
	53.5
	53.5
	53
	53

	GNC
	20
	20
	20
	20
	20

	Wheat bran
	20
	20
	20
	20
	20

	Fish meal
	5.0
	2.5
	2.5
	-
	-

	Toasted Soybean meal
	-
	3.0
	-
	6.0
	-

	Raw Soybean meal
	-
	-
	3.0
	-
	3.0

	Common salt
	0.5
	0.5
	0.5
	0.5
	0.5

	Mineral Mixture and vitamins
	0.5
	0.5
	0.5
	0.5
	0.5

	Total
	100
	100
	100
	100
	100


 
Table 2. Chemical composition( Calculated value)
	CP(%)
	18.43
	18.37
	18.39
	18.28
	18.35

	CF(%)
	4.99
	5.01
	5.02
	5.0
	5.03

	De(Kcal/Kg)
	3124
	3135
	3135
	3146
	3146

	ME(Kcal/Kg)
	2562
	2571
	2571
	2580
	2580


The growth study was conducted with 60 growing weaned piglets under different dietary groups
All the piglets of different groups were housed group wise in different pens under similar types of shed and maintained under standard management and health coverage practices.
The piglets were fed twice daily once in the morning and in the evening daily with provision of wholesome water abundantly. Weekly body weight were recorded with the help of weighing balance.
Result and Discussion
The performance of piglets and weekly body weight  changes in piglets fed varying level of soybean (raw and toasted) in place of fish meal protein have been presented in Table 2. Initial body weight for different five groups T1,T2,T3 ,T4 and T5 were recorded as 15.03,14.85,14.66,14.74 and 14.04 respectively and final body weights after 25th week were  recorded as43.83,44.08. 42.87 ,44.75, and 37.10 kg respectively. The significant differences were found in different groups at final body weight gain .
At the start of the experiment at 13th week the body weights of the piglets were non significantly differ from each other. From 14th week onwards till the end of growing period i.e . upto 25th week similar trend in the body weight changes were recorded throughout the experimental period where significantly lowest body weight were observed in group T5 which 100% raw soybean was incorporated in place of fish meal  but rest other  groups did not differ each other. Similar report was found by R N Singh (1992) at growing piglets at 6 month(33.86Kg ) fed raw soybean in place of fish meal.
At the end of the experiment (25th week of age) highest body weight was recorded in group T4 (44.75 kg) followed by group T2(44.08kg) ,T1(43.83 kg),T3(42.87 kg)  and lowest body weight gain in T5 group .However the differences in body changes among the groups T1 to T4 were recorded statistically non significant but they differed significantly from the group T5.The similar report was reported by Kumar et el (2001).Present findings are also comparable with the observation of Mushkutelo et. Al (1986) who noted that pigs given heat treated or autoclaved soybean grew faster .

The result indicated that 100% fish meal protein could be replaced with toasted soybean meal but not by 100 % raw soybean meal. However 50% fish meal protein may be replaced by raw soybean without adverse effect on growth performance on crossbreed pigs.
Table 3: Average weekly body weight gain (Kg) during growing period (13th to 25th Week) rear  on growing diets
	Age in week
	Experimental groups
	CD value

	
	T1
	T2
	T3
	T4
	T5
	

	13th 
	15.03
	14.85 
	14.66
	14.74b
	14.04
	1.57

	14th 
	17.17 0.65a
	15.86a
	15.64a
	15.44a
	12.66b
	2.34

	15th 
	18.62a
	17.95a
	17.69
	17.08
	15.01
	2.53

	16th 
	20.37
	20.06a
	19.92
	20.33
	16.47
	2.44

	17th 
	22.800.81a
	21.63a
	21.88a
	22.50
	18.07b
	2.18

	18th 
	25.09a
	23.99
	24.08a
	25.21a
	19.73
	2.79

	19th 
	27.32a
	26.42
	26.48a
	27.25
	21.50
	3.10

	20th 
	29.46
	28.96a
	26.46
	27.25a
	23.53
	3.52

	21th
	32.34
	30.73
	32.53a
	33.13a
	25.63
	3.84

	22th 
	34.36a
	33.17
	36.15a
	36.17a
	27.32
	4.36

	23th
	37.14a
	36.38a
	36.15a
	37.12a
	29.80b
	4.32

	24th
	39.07
	38.92a
	41.06
	42.00a
	32.98
	4.42

	25th
	43.08a
	42.93a
	44.08a
	44.75a
	35.06
	5.06

	
Total body weight gain(kg)

	
28.05



	
28.08



	
29.42



	
30.01
	
21.02
	
3.27





FIG 1.  Weekly Average Body Weight of Piglets (13th to 25th Week)
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The above findings indicate that T5 diets which contained 100% raw soybean in place of fish meal n is not efficiently utilised the feeds due to antinutritional factors present in raw soybean . However replacement of total quantity of fish meal n of control diet T1 with toasted soybean T4 had no adverse effect on growth performance unlike T5 diet. the comparable growth performance of fish meal and toasted soybean containing diet may be attributed to inactivation of undesirable thermoliable factor such as trypsin inhibitor ,haemagglutinin and saponins because of heat treatment.Similar results were also reported by Krokhina (1983) and Kumar et.al.(2001).reduction in body weight of piglets  maintained on untreated raw soybean was also reported by Pantif et.al.(1998).Present finding are also comparable with the observatiob of Mushkutelo et .al.(19860 who noted that pigs given heat treated  or autoclaved soybean grew faster than those given untreated soybean on growing pigs.
Conclusion
The result indicated that 100% fish meal protein could be replaced with toasted soybean meal but not by 100 % raw soybean meal. However 50% fisah meal protein may be replaced by raw soybean without adverse effect on growth performance on crossbreed pigs. 100% fish meal protein can be successfully replaced with toasted soybean meal without compromising growth or feed efficiency in crossbred growing pigs.partial replacement (up to 50%) of fish meal protein with raw soybean meal is acceptable, cost-effective, and does not significantly impair pig performance.These findings provide practical insight into formulating cost-effective and nutritionally balanced pig diets, especially in regions where fish meal is expensive or unavailable.
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