


Effect Of Fenugreek ( Trigonella foenun-graecum L.) Seed As Natural Feed Additive On Growth Performance And Nutrient Utilization Of Konkan Kanyal goats
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ABSTRACT
Eighteen Konkan Kanyal kids (3 months old) were divided into six treatment groups and fed fenugreek seeds (FS) viz., T0- (Control) Basal ration (Soybean straw 40% + Green maize 20% +concentrate mixture 40%), T1- Basal ration +0.75 % FS , T2- Basal ration +1.5 % FS, T3- Basal ration + 2.25 % FS, T4- Basal ration + 3% FS and T5- Basal ration + 3.75 % FS. The average dry matter intake (g/d) was higher in T5 (740.36) than T0 (656), T1 (672.80), T2 (694.64), T3 (711.96), T4 (730.14). Digestible crude protein (g/d) intake of kids was 154.07 in T0, 158.00 in T1, 163.18 in T2, 167.30 in T3, 171.63 in T4 and 174.09 in T5. Average daily gain (g) was higher in T5 (100.74) than other groups. Total gain in body length (cm) was higher in T5 (9.13) than T0 (5.16), T1 (7.56), T2 (7.86), T3 (8.06) T4 (8.76). Therefore it is concluded that addition of 3.75 per cent fenugreek seed with basal ration had significant (P<0.05) incremental effect on the body weight and nutrient utilization.
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1.INTRODUCTION
Natural feed additives have been used all over the world to benefit animals as well as animal production. The use of these natural feed additives can help to improve animal productivity. Fenugreek is such a feed additive and is derived from a plant that belongs to the leguminous family. With the growing demand for organic food and the ban on the use of some antibiotics, as well as concerns about hazardous residual effects and cost effectiveness in livestock feed, finding alternative feed additives has become a need. Fenugreek has nutritional as well as therapeutic properties. Fenugreek seeds have been found to have a chemical composition of 93.65 per cent dry matter, 24.15 percent crude protein, 5.5 percent ether extract, 7.1 percent crude fibre, 59.15 per cent NFE and 4.1 percent total ash. The four most crucial roles it plays are to improve digestion, cleanse the blood, promote growth, increase productivity and get rid of pathogens that live in the gut. One of the most promising medicinal plants, it has been used for centuries, and its seeds contain more than 65 percent dietary fibre. (Abdulrahman,2015) So, with the aforementioned in mind, the current investigation has been presented to investigate the influence of fenugreek seed on body weight and nutrient utilization Konkan Kanyal kids.
2. MATERIALS AND METHODS
The study was conducted from 16 February to 16 May 2022. Green maize was made available from fodder unit of instructional livestock farm of Department of Animal Husbandry and Dairy Science. The ingredients for concentrate mixture include groundnut cake, maize crumbles, mineral mixture, salt, fenugreek seed and Soybean straw were purchased from Dapoli market. Twenty Konkan Kanyal kids (3 months old) average body weight were used for 90 days feeding trial. Kids were assigned to Six groups as T0- (Control) Basal ration (Soybean straw 40% + Green maize 20% +concentrate mixture 40%), T1- Basal ration +0.75 % FS , T2- Basal ration +1.5 % FS, T3- Basal ration + 2.25 % FS, T4- Basal ration + 3% FS and T5- Basal ration + 3.75 % FS. The chemical composition of experimental diet was analysed as per AOAC (2020). Kids were maintained in groups as per treatment.  Feed was offered daily in the morning and evening hours and recorded manually. A digestibility cum-metabolic trial of 7 days duration was conducted to evaluate the nutritive value and nutrient digestibility of experimental diets. Experimental diets fed were the same as those used in the feeding trial. After 90 days feeding, five days adaptation period followed by seven days collection period was conducted in the individual kid in metabolic cages with the facilities for quantitative collection of faeces and urine separately. The observations were recorded for daily fenugreek seeds intake and weekly body weight. All data was collected, compiled and analyzed by Randomized Block Design (Snedecor and Cochran, 1994).

3.RESULTS AND DISCUSSION
3.1Chemical composition 
In the present investigation, the crude protein content in fenugreek seed (Trigonella foenum-graecum L.) was 24.15 per cent. The chemical compositions fenugreek seeds, concentrate mixture, soybeanstraw and green maize are given in Table 1. The chemical composition of fenugreek seeds, concentrate mixture, soybean straw and green maize is given in Table 1. Crude protein content of Fenugreek seeds was 24.15 per cent, concentrate mixture was 24.05 per cent. Soybean straw was 8.0 per cent and green maize was 10.98 per cent. Degirmencioglu et al. (2016) reported crude protein of fenugreek seed on dry matter basis as 29.49 per cent. Crude protein content of diet for treatment combinations T0, T1,  T2, T3, T4 and T5  was 14.06, 14.11,14.16, 14.21, 14.26 and 14.32 respectively.

3.2 Dry matter intake, DCP intake & ME intake
[bookmark: _Hlk211611875]Results for dry matter intake, DCP intake & ME intake is presented in Table 2. In present study, dry matter (DM) intake was significantly higher (740.36 g/d) in kids fed with diet containing 3.5% fenugreek seeds. In the present study, nutrient digestibility increased in the kids by using fenugreek seeds. This may be because of the fenugreek seed supplementation helps to improve microbial fauna present in the rumen to digest nutrients as compared to control.(Prakash, 2019). DCP intake (g/d) was (P<0.05) higher in kids at 3.5% of level of inclusion of fenugreek seeds than control. 
3.3 Nutrient digestibility
The average digestibility coefficients for different proximate principles in experimental feeds for goats are tabulated in Table 3. Improvement in the digestibility coefficients of different nutrients was probably due to improved gross activity of rumen microflora, alteration in numbers and species of microorganism in rumen. The results are in agreement as reviewed previously by Allam et al. (1999) who found that supplementation of fenugreek seeds at a level of 500 mg/kg BW in goats showed improvement (P<0.05) in digestibility coefficient of DM, OM and CP. 
These findings are further supported by results of Abo El-Nor et al. (2007) who reported that nutrient digestibility (DM, OM, CP, EE, CF and NFE) increased significantly (P<0.05). This improvement in digestibility could be illustrated on the basis that these seeds contain saponin that stimulates anaerobic fermentation of OM which enhances efficiency of nutrient utilization. Similarly, Mir and Kumar (2012) found that digestibility were significantly (P<0.05) higher for DM, CP, and CF in fenugreek supplemented group.
The findings obtained in the present study are similar as reported by Elmnan et al. (2013) who found that nutrients digestibility (DM, CP and OM) was significantly (P<0.05) higher in goat fed fenugreek seeds based diet compared to control group. Salama et al. (2015) also reported improvement in digestibility coefficients for most of nutrients i.e. higher (P<0.05) digestibility of DM, OM, CP, CF and EE except NFE.
3.4 Body weight and feed conversion efficiency
Average daily gain of kids was significantly (P<0.05) higher in fenugreek seed supplemented groups than control (Table 4). The obtained results of present study are similar with the findings of Samia et al. (2012)  who observed that supplementation of 2.5 and 5 g/kg BW fenugreek seeds for weeks in Sudanese desert sheep lead to significant increase (P<0.05) in body weight gain in treatment groups as compared to control. The improved average daily gain in present study in fenugreek supplemented group could be explained on account of increased gross activity of rumen microorganism resulted in improvement in efficiency of utilization of nutrients and thus improved average daily gain. On feeding of fenugreek seeds, feed conversion efficiency (FCE) was improved to 13.61in T5 as compared to 13.02 in control. The results of present study are in agreement with Al-Sherwany (2015) who observed significant difference (P<0.05) in feed conversion efficiency by adding fenugreek seeds in the ration compared with control in Hamdani ewes.
3.5 Body Measurements
Results on average body length, height at wither point, chest girth, face length, ear length and tail length of experimental kids is presented in Table 5.
Total gain in body length for treatment groups T0, T1, T2, T3, T4 and T5 was 5.16, 7.56, 7.86, 8.06, 8.76 and 9.13 cm, respectively. The gain in body length of Konkan Kanyal goats was found higher (9.13 cm) in T5 treatment as compared to T4, T3, T2, T1 and T0. In present study there was significant difference for total gain in body length in different treatment groups.
Total gain in height at wither point T0, T1, T2, T3, T4 and T5 are 6.80, 7.00, 7.23, 7.40, 7.50 and 7.60 cm, respectively. The gain in height at wither point of Konkan Kanyal goats was found higher (7.60 cm) in T5 treatment as compared to T4, T3 , T2, T1, and T0.The total gain in height was numerically lower in T0 than all other treatments (T1, T2, T3, T4 and T5). 
Total gain in chest girth T0, T1, T2, T3, T4 and T5 was 5.43, 5.77, 5.97, 6.23, 6.43 and 6.63 cm, respectively. The gain in chest girth of Konkan Kanyal goats was found higher (6.63 cm) in T5 treatment as compared to T4, T3, T2, T1, and T0. The results of present study are agreed to some extend with findings of Sonar (2019). The total chest girth gain over an experimental period were 4.875, 5.575, 6.425, 7.960 and 5.788 cm for group of doe’s  for treatments T1(Dry fodder + Concentrate -control), T2(Dry fodder + 95% concentrate + 5% crushed fenugreek seed), T3( Dry fodder + 90% of concentrate + 10% crushed fenugreek seed), T4(Dry fodder + 85% of concentrate + 15% of crushed fenugreek seed) and T5(Dry fodder + 80% of concentrate + 20% of crushed fenugreek seed),  respectively.
Numerically higher gain in face length was observed in T5 (4.90cm) as compared to all other treatments T0 (3.60 cm), T1 (4.27 cm), T2 (4.53 cm), T3 (4.70 cm) and T4 (4.83 cm). The value for total gain in face length for T5 was at par with T4, T3, T2 and T1. 
There was significant difference for total gain in ear length in different treatment group. Significantly higher gain in ear length was observed in T5 (4.23cm) and T4 (4.13 cm) as compared to all other treatments T0 (2.57 cm), T1 (3.7 cm), T2 (3.80 cm) and T3 (3.90 cm).  The ear length of kids of present study was in consistent with the findings of Verma et al. (2010) who reported the mean ear length of Sangamneri kids at 3 month age as 14.63±0.52 cm and Verma et al. (2012) reported ear length of Konkan Kanyal male and female kids at 4-6 month age as 13.80±0.43 and 14.80±0.97 cm, respectively.
Numerically higher gain in tail length was observed in T5 (4.03cm) as compared to all other treatments T0 (2.20 cm), T1 (3.50 cm), T2 (3.67 cm), T3 (3.77 cm) and T4 (3.87 cm). 
In present study the gain in body length of Konkan Kanyal goats was found higher (9.13 cm) in T5 treatments as compared to other treatment groups. Total gain in face, tail, ear length and height at wither point was higher in fenugreek seed supplemented groups as compared to control group. The sequential increase and gain in body measurements might be due to advancement of age supported by adequate balance nutrition.
4. CONCLUSION
Therefore it is concluded that addition of 3.75 per cent fenugreek seed with basal ration had significant (P<0.05) incremental effect on the body weight and nutrient utilization of Konkan Kanyal kids.
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6.TABLES
Table  1: Chemical composition of experimental diet (%dry matter) 
	Sr. No
	Attributes
(%)
	T0
	T1
	T2
	T3
	T4
	T5

	1
	DM
	59.90
	60.09
	60.29
	60.48
	60.68
	60.88

	2
	CP
	14.06
	14.11
	14.16
	14.21
	14.26
	14.32

	3
	EE
	2.76
	2.77
	2.78
	2.79
	2.81
	2.82

	4
	CF
	26.95
	26.96
	26.98
	26.99
	27.01
	27.02

	5
	NFE
	49.55
	49.67
	49.78
	49.89
	50.01
	50.12

	6
	ASH
	7.51
	7.52
	7.53
	7.54
	7.55
	7.56



Table 2: Average Dry matter intake, DCP intake and ME of goat kids 
	
	T0
	T1
	T2
	T3
	T4
	T5

	Daily intake (g/day)
	656f±2.35
	672.80e±5.24
	694.64d±0.69
	711.96c±0.54
	730.14b±0.20
	740.36a±0.35

	[bookmark: _Hlk204506593]Intake per 100 kg BW (kg)
	3.72f±0.0253
	3.79e±0.0068
	3.89c±0.0083
	3.91b±0.0339
	3.95a±0.0277
	3.83d±0.0889

	Intake per kg W0.75 BW (g)
	
76.13b ±0.41
	
77.64b ±0.10
	
79.50a ±0.56
	
80.59a±0.58
	
81.75a±0.565
	
81.08a±1.23

	[bookmark: _Hlk204678289]DCP intake (g/day)
	107.85f±0.37
	110.60e±0.86
	114.22d±0.11
	117.11c±0.08
	120.14b±0.03
	121.86a±0.05

	DCP intake per 100 kg BW (kg)
	0.610f±0.004
	0.621e±0.0005
	0.635d±0.005
	0.641b±0.006
	0.648a±0.005
	0.639c±0.012

	DCP intake per kg W0.75 BW (g)
	12.51f±0.06
	12.76e±0.01
	13.07d±0.09
	13.26c±0.09
	13.45a±0.09
	13.34b±0.20

	ME intake (MJ/day)
	8.26e±0.01
	8.8d±0.10
	9.37c±0.01
	10.51b ±0.08
	11.0a±0.29
	11.22a±0.13

	ME intake per 100 kg BW (MJ)
	46.73d±1.03
	49.44c±1.91
	52.72b±1.09
	57.49a±0.83
	59.35a±0.88
	59.74a±0.60

	ME intake per kg W0.75 BW (MJ)
	0.96a±0.05
	1.02a±0.035
	1.07a±0.02
	1.19a±0.02
	1.23a±0.005
	1.23a±0.06


Figures having different superscripts differed from each other

Table 3: Average nutrient digestibility in experimental kids (%DM basis) 
	Nutrients digestibility
	T0
	T1
	T2
	T3
	T4
	T5

	DM
	58.96c±0.25
	60.16b±0.43
	61.75a±0.14
	62.92a±0.21
	64.12a±0.17
	65.11a±0.03

	CP
	58.51d±0.71
	61.56c±0.73
	63.81±0.34
	64.72b±0.04
	66.00a±0.18
	67.05a±0.18

	EE
	69.01c±1.50
	71.96b±1.87
	72.36b±1.74
	73.01b ± 1.68
	74.84a ± 0.90
	75.30a ± 0.94

	CF
	56.25e±0.27
	58.02d±0.33
	59.50c± 0.12
	60.50b ±0.24
	61.38a ±0.25
	61.82a ±0.30

	NFE
	52.54e±0.38
	54.73d±0.36
	56.29c±0.29
	57.57b±0.19
	59.03a±0.27
	59.46a±0.14


Figures having different superscripts differed from each other

Table 4: Total gain in body weight of experimental kids
	
	T0
	T1
	T2
	T3
	T4
	T5

	Initial BW (kg)
	9.73±0.12
	9.76±0.19
	9.73±0.15
	9.76±0.20
	9.73±0.12
	9.76±0.19

	[bookmark: _Hlk204447756]Final BW (kg)
	17.42b±0.16
	17.80b±0.15
	18.00b±0.15
	18.26b±0.19
	18.53b±0.18
	19.10a ±0.38

	Total gain (kg)
	7.69 f±0.05
	8.03e±0.03
	8.26d±0.03
	8.50c±0.06
	8.80 b±0.06
	9.06 a±0.03

	Average daily gain 
(g/day)
	85.42f±0.59
	89.25e±0.37
	91.85d±0.37
	94.44c±0.64
	97.77 b±0.64
	100.74 a±0.37

	Feed conversion efficiency (%)
	13.02a±0.11
	13.27a±0.16
	13.22 a±0.06
	13.27a±0.08
	13.39 a±0.08
	13.61 a±0.05


Figures having different superscripts differed from each other

Table 5: Average body length, height at wither point, chest girth, face length, ear length and tail length of experimental kids(cm)
	
	T0
	T1
	T2
	T3
	T4
	T5

	Body length (cm)

	Initial
	44.63±1.59
	46.40±2.55
	46.10±1.47
	47.60±4.11
	45.53±1.63
	43.73±0.37

	Final
	49.80±1.55
	53.96±2.52
	53.96±1.44
	55.66±4.08
	54.30±1.60
	52.86±0.39

	Gain
	5.16 f±0.035
	7.56e±0.035
	7.86d±0.035
	8.06 c±0.035
	8.76 b±0.035
	9.13 a±0.035

	[bookmark: _Hlk204502884]Height at wither point(cm)

	Initial
	53.26±2.32
	50.93±4.72
	49.20±1.67
	50.90±3.42
	50.96±2.53
	52.30±0.35

	Final
	60.06±2.04
	57.93±4.17
	56.43±2.03
	58.30±2.88
	58.46±2.09
	59.90±0.89

	Gain
	6.80 a±0.577
	7.00 a±0.577
	7.23 a±0.606
	7.40 a±0.577
	7.50 a±0.577
	7.60 a±0.577

	Chest girth (cm)

	Initial
	54.17±1.17
	49.53±4.64
	53.20±2.95
	52.60±2.70
	53.03±2.42
	53.63±1.02

	Final
	59.60±1.14
	55.30±4.30
	59.17±2.74
	58.83±2.43
	59.47±2.25
	60.27±0.81

	Gain
	5.43 c±0.297
	5.77 b±0.339
	5.97b±0.339
	6.23a±0.274
	6.43a±0.274
	6.63 a±0.274

	Face Length (cm)

	Initial
	13.13±0.88
	13.63±1.39
	14.90±0.44
	15.03±1.74
	13.37±0.21
	13.87±0.41

	Final
	16.73±0.83
	17.90±1.47
	19.43±0.39
	19.73±1.67
	18.20±0.23
	18.77±0.49

	Gain
	3.60 b±0.264
	4.27 a±0.088
	4.53 a±0.088
	4.70 a±0.115
	4.83 a±0.088
	4.90 a±0.115

	[bookmark: _Hlk204505102]Ear Length (cm)

	Initial
	13.47±0.70
	13.90±1.75
	14.73±0.81
	12.23±0.72
	13.70±0.58
	14.63±0.33

	Final
	16.03±0.80
	17.60±1.71
	18.53±0.96
	16.13±0.67
	17.83±0.43
	18.87±0.39

	Gain
	2.57 c±0.103
	3.70 b±0.108
	3.80 b±0.108
	3.90 b±0.108
	4.13 a±0.119
	4.23 a±0.062

	Tail Length (cm)

	Initial
	11.87±0.47
	13.53±1.92
	11.47±0.56
	11.30±1.81
	10.13±0.49
	10.77±1.14

	Final
	14.07±0.371
	17.03±1.39
	15.13±0.38
	15.07±1.31
	14.00±0.36
	14.80±0.86

	Gain
	2.20 d±0.058
	3.50 c±0.058
	3.67 b±0.033
	3.77 b±0.033
	3.87 b±0.033
	4.03 a±0.066


Figures having different superscripts differed from each other








