


Impact of different green fodders on the growth performance of sirohi goat kids
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	A study was carried out to evaluate the impact of different green fodders on the growth performance of sirohi goat kids. A feeding trial of 90 days was conducted on 36 Sirohi goat kids. These kids were randomly selected on the basis of uniform body weight, age (one month old) and divided into four treatment groups, with nine kids in each group. The experimental kids were divided into four feeding treatment groups: T1 (control) feed basal roughage + concentrate mixture, T2 (Ardu; Ailanthus excelsa), T3 (Subabul; Leucaena leucocephala) and T4 (Moringa; Moringa oleifera), provided ad-libitum and also all the groups were supplemented with concentrate mixture 100 g/day/kids and groundnut straw ad-libtum. All kids were allowed to suckle their dam milk during morning and evening. Other management practices were similar for each group. Body weights of kids were recorded at fortnightly interval. Statistical analysis revealed that the significantly (P<0.05) highest final average body weight per kid was observed in the group T4 group (15.58 kg), followed by T3 (13.82 kg), T2 (12.77 kg) and lowest in T1 (12.15 kg). Similarly, the T4 group fed with moringa green fodder achieved significantly (P<0.05) highest total weight gain (8.33 kg) followed by T3 (6.6 kg), T2 (5.63 kg) and T1 control group (4.88 kg). The study concludes that the supplementation of Moringa (Moringa oleifera) as green fodder significantly enhances the growth performance and weight gain in Sirohi goat kids compared to Ardu and Subabul. 
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Introduction
Livestock play a significant role in rural livelihoods and economy of developing countries. They provide income and employment to the farmers. They are an essential resource and safety wealth for the poor, especially for women and pastoralist tribes and they are a significant source of food for billions of rural and urban households. In terms of the quantity of animals raised and the value of the resulting meat, milk and fibre, goat husbandry is one of the major sectors of livestock in India. The National Bureau of Animal Genetic Resources, India, is a rich storehouse of goat genetic resources, with 43 well defined breeds. Goat is referred to as a "wet nurse" for infants in Europe and the "poor man's cow" in India. The "Foster Mother of Man" is the goat. Because compared to other kinds of milk from farm animals, their milk is thought to be the best for human consumption. Additionally, with the tiny fat globules that produce soft curd, their milk is inexpensive, nutritious, and wholesome as well as easily digested. It has some nutrients like Ca, Mg, P, K, Vitamin A, B complex, C and D. Goat milk is used as an Ayurvedic medicine for a person suffering from Asthma, Cuff and Diabetes etc. The goat production is an important sector of agro-economy of India and in Indian sub-continents. Low capital investments and higher economic returns have been the unique features of small and marginal goat production system (Rout et al., 2021) 
Sirohi goat an Indian breed is native of Sirohi district of Rajasthan. The name Sirohi is derived from is home tract. The breed is also known as Ajmeri, Devgarhi and Parbatsari and found over the Sirohi, Ajmer, Bhilwara, Jaipur, Tonk, Pali, Udaipur, Kota, Bundi dist. of Rajasthan and neighbouring districts of Uttar Pradesh (Agra, Mathura and Itawa) and north part of Gujarat. Sirohi goat is compact medium size animal, some brown colour predominantly with light or dark brown patches and very few individuals are completely white. Body is covered fairly densely with hair which is short and coarse. Ear are flat and leaf like, medium-size and drooping (Gautam et al.,2023).
In India, more than 80% of goat populations are reared under extensive system without supplementation of any feed nutrient and less by semi-intensive and intensive systems. Goat reared under intensive system has better growth and production performance than those reared with extensive and semi-intensive systems. Due to high cost of concentrate feed mixture. In rural areas, feeding small ruminants is mainly dependent on grazing on the available wide variety of vegetation such as grasses, legumes, herbs, shrubs, tree leaves and agricultural by-products. In urban areas, primary feeds include concentrate and dry fodder. Productivity of goats under commercial farming system has been observed to be fairly good on account of availability of optimum nutrition. The nutrition of goats is the most important factor affecting performance (Kumar & Venkateswarlu 2010).
Green fodder is a cost-effective source of nutrients for large as well as small ruminants such as sheep and goat. It is very tasty and easy to digest. Microorganisms found in green fodder add in the digestion of crop residues in feeding system. It also adds in the maintenance of good health and the improvement of animal breeding efficiency. Looking to the availability of fodder trees in this area Ailanthus, Moringa and Subabul were selected as test material to be tested for feeding goat kids. The supplementation with Leucaena leucocephala and Moringa oleifera leaves during the dry season had a positive effect on the growth rate and reproductive performance of goats (Mataveia et al., 2019). 
Ailanthus is a deciduous tree belonging to the family Simaroubaceae and is widely distributed in tropical areas. Its native origin is China and it is known as 'tree of heaven', 'tree of sun' or 'Persian sumach'. Ailanthus excelsa (Roxb.) tree leaves which are used for feeding sheep are grown in areas where desert goat are found abundantly and these trees grow on a large range of soils, climate and reproduce either through seeds/coppice or suckers. Information on the nutritive value of Ailanthus excelsa tree leaves particularly for goat is limited as tree leaves are not largely available for many reasons. Ailanthus excelsa (Roxb.) can even fully satisfy the maintenance requirement of goat. The leaves of Ailanthus excelsa (Roxb.) are consumed in greater quantities by goat as compared to bullocks. Most tree leaves contain tannins, an anti-nutritional factor for which proper precautions need to be taken in selecting the species of tree leaves and their maximum levels of feeding to goat. Ailanthus excelsa (Roxb.) tree leaves are available at practically no cost so much attention should be given to their utilization for rearing sheep economically (Caramela, D.,Pedro 2021).
Another such ideal fodder tree for ruminants is Moringa (Moringa  oleifera), popularly known as "drumstick tree" for its pods. This fast- growing tree native to Indian subcontinent is grown throughout the tropics for multi-purpose use viz., human food, livestock forage, medicine values, dye, water purification and for its wide adaptability and ease of establishment. The leaves have high protein content with various essential amino acids. These qualities packaged into a single tree may justify. Moringa being termed as 'Miracle tree. The chemical composition Moringa (Moringa oleifera) leaves in dry matter 26.2%, crude fiber 13.6%, crude protein 24.3%, nitrogen free extracts 51.47%, ether extract 5.4%, ash 10.3% (Yaméogo and Bengaly 2011).
The third fodder tree is Leucaena leucocephala is a small fast- growing mimosoid tree native to southern Mexico and northern Central America and is now naturalized throughout the tropics including parts of Asia. L. leucocephala is a colonizing plant which has spread to a very wide range of sites which are more or less frost-free and has naturalized itself in many areas, some far outside the tropics. L. leucocephala requires warm temperatures (25–30°C) for optimum growth. (Raj, R.M., & Prakash, A. 2016). Keeping in view the above facts this study was under taken was the proposed to find out the impact of different green fodders on the growth performance of sirohi goat kids.

Materials and Methods 
	The experimental investigation was conducted over a duration of three months (90 days) using thirty-six healthy sirohi goat kids of both sexes, approximately one month of age, which were selected based on uniform initial body weights and randomized into four distinct treatment groups (n=9 per group). 
Table 1. Random distribution of animals into groups-
	
Animal
No.
	                                       Treatment  groups

	
	T1
	T2
	 T3
	 T4

	
	Tag             No.
	B. Wt
(kg)
	Tag      No.
	B. Wt
(kg)
	Tag      No.
	B. Wt
(kg)
	Tag      No.
	B. Wt
(kg)

	1
	1067
	7.5
	113
	6.8
	1055
	7.2
	125
	7.3

	2
	1061
	6.5
	101
	6.3
	114
	7.6
	120
	7.6

	3
	1054
	7.9
	1051
	7.2
	1059
	7.1
	119
	8.1

	4
	096
	8.1
	1048
	8.1
	117
	7.8
	1053
	7.9

	5
	1063
	6.3
	1058
	7.9
	108
	8.0
	104
	8.1

	6
	097
	9.6
	1052
	7.5
	099
	6.7
	116
	6.6

	7
	1046
	6.5
	102
	6.0
	105
	7.5
	110
	5.9

	8
	1044
	6.6
	1050
	8.0
	1056
	6.5
	124
	7.1

	      9   
	1064
	10.0
	098
	6.5
	112
	7.0
	1060
	6.9

	MEAN
	
	7.28
	
	7.14
	
	7.26
	
	7.37



	The study was carried out under the intensive management system at the livestock farm of S.K.N. College of Agriculture, Jobner, where animals were housed in well-ventilated, individual enclosures to ensure precise monitoring of feed intake. The experimental kids were subjected to four dietary treatments: T1 (Control: basal roughage + concentrate), T2 (Ardu; Ailanthus excelsa), T3 (Subabul; Leucaena leucocephala) and T4 (Moringa; Moringa oleifera). All the experimental groups were supplemented with a concentrate mixture (Table 3.) at the rate of 100 g/day/kid, offered at 10:00 am, while the respective green fodders were provided ad-libitum twice daily at 10:30 am and 4:00 pm to the T2, T3 and T4 groups. The details of experimental feeding groups were showed in Table 2

Table 2. Details of experimental feeding groups-
	Treatment

	Green fodders 
	Concentrate mixture        (g/kid)
	Dry fodder
(groundnut)

	T1
	Dam's milk + Basal roughage (ad libitum)
	100
	ad- libitum

	T2
	Dam's milk + Ardu leaves (ad libitum)
	100
	ad- libitum

	T3
	Dam's milk + Subabul leaves (ad libitum)
	100
	ad- libitum

	T4
	Dam's milk + Moringa leaves (ad libitum)
	100
	ad- libitum



Table 3. Concentrate mixture formulations-
	S.N
	Name of ingredients
	Proportion in per cent

	1.
	Crushed barley
	38.0

	2.
	Groundnut cake
	22.0

	3.
	Til cake
	5.0

	4.
	Guar churi
	10.0

	5.
	Wheat Bran
	20.0

	6.
	Gur
	2.5

	7.
	Mineral mixture
	2.0

	8.
	Common salt
	0.5

	
	Total
	100.0



Results and discussion
Collection of green fodders and housing management
For the experimental purpose, the fresh tree leaves were collected from farm of S.K.N. College of Agriculture, Jobner. The fres leaves without twigs of green fodders (Moringa oleifera, Leucaena leucocephala, Ailanthus excelsa) trees were used as the experimental ration. Lopping of the green leaves was done manually every day before feeding. The weighed quantity of feed was offered ad libitum to individual group of animal.
Experimental kids were sheltered in well ventilated shed. Kids were examined for their health before start of the experiment. Other standard management practices were followed like disinfection of kids, shed and surrounding area was sprayed with insecticide at an interval of one month to control external parasites. Deworming was done to kill the different internal parasites during experimental period. The kids were regularly groomed and cleaned. The kids were regularly checked for their healthy condition by veterinary doctor. Sufficient quantity of clean drinking water was provided to all the kids. Thus maximum care was taken to maintain healthy and hygienic condition of the kids and shed during experimental period.
The primary observation recorded was the growth performance, determined through individual body weight measurements. All kids were weighed early in the morning on an empty stomach (before the offering of feed and water) at fortnightly intervals from the commencement of the trial up to 90 days, using a high-precision digital weighing balance. From these observations, the Average Fortnightly Weight Gain (AFWG) was calculated using the standard formula (kg/fortnight): = Final body weight of the fortnight (kg) -Body weight of previous fortnight (kg). To determine the significance of the results, the recorded data were subjected to rigorous statistical analysis including Analysis of Variance (ANOVA) following the methodology described by Snedecor and Cochran (1994). To determine the specific variations between individual treatment means, the significance of differences was further evaluated using Duncan’s New Multiple Range Test (DNMRT). All statistical comparisons and treatment effects were tested at a 5% confidence level (P<0.05) to ensure the reliability of the growth performance data.
Average fortnightly body weight of sirohi goat kids 
The initial and final body weights of Sirohi goat kids under different dietary treatments are summarized in Table 4. At the commencement of the trial, the mean initial body weights were recorded as 7.28, 7.14, 7.21 and 7.25 kg for the groups T1, T2, T3 and T4, respectively, indicating a non-significant difference between the groups and ensuring a uniform baseline for the study. Over the 90-day experimental period, a steady and progressive increase in body weight was observed across all treatment groups. However, the final body weight reached 12.15 kg in T1, 12.77 kg in T2, 13.82 kg in T3 and reached the significantly (P<0.05) highest value of 15.58 kg in the T4 (Moringa) group. The superior growth performance observed in kids supplemented with Moringa oleifera (T4) can be attributed to the high nutrient density of Moringa leaves, particularly its superior Crude Protein (CP) content and favourable amino acid profile. As suggested by Gebregiorgis et al., (2011), the enhancement in body weight is likely a direct result of increased total Dry Matter Intake (DMI) and improved CP digestibility. These findings are in close agreement with the results reported by Damor et al., (2017), who observed that replacing conventional concentrate mixtures with Moringa leaves significantly improved body weight and average daily gain (ADG) in Mehsana goat kids without any adverse effects on health or voluntary feed intake. Similar positive correlations between Moringa supplementation and weight gain in small ruminants have been documented by several researchers, including Sultana et al., (2015) in goats and Gebregiorgis et al., (2011) in sheep, where weight gain increased linearly with the level of Moringa supplementation. Furthermore, the outcomes of the current study are consistent with the observations of Asaolu et al., (2012), Moyo et al., (2012), Tona et al., (2014), Melesse et al., (2015), Sobhy et al., (2015) and Ali et al., (2017), all of whom underscored the potential of Moringa oleifera as a high-quality protein supplement for enhancing the growth trajectory of livestock in semi-arid regions.
Table 4. Means of average body weight (kg)-
	Age
(Days)
	Treatments

	
	T1
	T2
	T3
	T4

	30
	7.280±0.741
	7.140±0.726
	7.217±0.732
	7.250±0.736

	45
	8.020±0.560
	8.000±0.560
	8.127±0.569
	8.180±0.571

	60
	8.843±0.243
	8.917±0.247
	9.050±0.250
	9.090±0.250

	75
	9.65c±0.099
	9.85bc±0.104
	10.03ab±0.104
	10.3a±0.110

	90
	10.30c±0.155
	10.72bc±0.161
	10.917b±0.164
	11.81a±0.176

	105
	11.42c±0.245
	11.68bc±0.251
	12.40b±0.268
	13.633a±0.295

	120
	12.157c±0.274
	12.773c±0.289
	13.823b±0.312
	15.58a±0.350



Average fortnightly body weight gain of Sirohi goat kids
	The variations in fortnightly body weight gain across different treatment groups are detailed in Table 5. At the initial stage of the experiment, the average weight gain was relatively uniform, recorded as 0.74, 0.86, 0.91, and 0.93 kg for T1, T2, T3 and T4, respectively. However, by the final phase of the 90-day trial, the weight gain in the T4 (Moringa) group escalated significantly to 1.95 kg, markedly higher than T3 (1.12 kg), T2 (1.09 kg) and the control group T1 (0.74 kg). The total cumulative body weight gain over the experimental period was significantly (P<0.05) highest in the Moringa-fed group (T4: 8.33 kg), followed by Subabul (T3: 6.30 kg) and Ardu (T2: 5.63 kg), while the lowest gain was observed in the control group (T1: 4.88 kg). These results clearly indicate that Moringa oleifera leaves exert a more profound influence on the growth trajectory of Sirohi kids compared to other conventional green fodders. The significantly higher weight gain in the T4 group is consistent with the findings of Jiwuba et al., (2016), who reported that supplementing West African Dwarf goats with 10% and 15% Moringa leaf meal significantly (P<0.05) improved their average daily gain (ADG). This growth-promoting effect is further supported by Choudhary et al., (2018), whose study on Bengal goats revealed that a diet comprising 50% concentrate and 50% Moringa leaves resulted in a peak growth rate of 34.64 g/day. The superior performance in the current study can be attributed to the high bioavailability of nutrients in Moringa, which enhances ruminal fermentation and nitrogen utilization. Similar positive outcomes regarding body weight gain and feed efficiency through Moringa supplementation have been documented by several researchers, including Mataveia et al., (2019), Pedraza-Hernández et al., (2021), Damor et al., (2017), Sobhy et al., (2015), and Ali et al., (2017).
Table 5. Body weight gains in kg (fortnightly)-
	Age
(fortnightly)
	Treatments

	
	T1
	T2
	T3
	T4

	1st
	0.740±0.362
	0.860±0.353
	0.910±0.356
	0.930±0.358

	2nd
	0.820±0.347
	0.920±0.344
	0.920±0.350
	0.910±0.352

	3rd
	0.810±0.153
	0.930±0.153
	0.980±0.155
	1.210±0.154

	4th
	0.650c±0.054
	0.870b±0.058
	0.890b±0.059
	1.51a±0.070

	5th
	1.12bc±0.101
	0.96c±0.101
	1.48ab±0.113
	1.82a±0.127

	6th
	0.74c±0.048
	1.09b±0.070
	1.12b±0.072
	1.95a±0.126

	Total
	4.88
	5.63
	6.30
	8.33



Conclusion 
	Based on the findings of the present investigation, it can be concluded that the supplementation of various green foliages significantly enhances the growth dynamics of Sirohi goat kids compared to a conventional basal diet. Among the evaluated fodders, Moringa oleifera emerged as the most superior nutritional intervention. The kids fed with Moringa showed the highest body weight gain and optimized feed utilization, which may be attributed to the high crude protein content and excellent palatability of the leaves
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