Impact of Integrated Farming System on Traditional Farming Practices in Redwa Village of Akola District, Maharashtra, India
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ABSTRACT 

	Research and developmental initiatives under Rainfed Integrated Farming System Project implemented by AICRP for Dryland Agriculture, Dr.Panjabrao Deshmukh Krishi Vidyapeeth, District-Akola from Maharashtra State of India are adopted in village Redwa, Taluka-Barshitakli of Akola district in Maharashtra state are reported in the present study. The study analyzed 20 rainfed and 8 partially irrigated farmers who have adopted of different integrated farming systems approach (viz: Crop + Large ruminants and Crop + Large ruminants + Small ruminants). Crop interventions viz; intercropping of soybean and pigeonpea in row proportion of (6:1) as against farmer practice of no intercropping, opening of furrows in each row at 30-35 days after sowing for insitu moisture conservation, foliar spray of 19:19:19 mix fertilizer to cope up with dry spells and high intensity rainfall events and protective irrigation (for farmers having partially irrigated situation) resulted in higher equivalent yield of crops. Implementation of livestock interventions viz; vaccination and feeding of green foliage of lucerne/ berseem/minerals and concentrates resulted in higher milk yield in large ruminants (i.e cow and buffalo) with good health, higher man days in case of bullock pair and higher meat returns and better weight gain in small ruminants (i.e; goat) as compared to farmers practice. In farmers practice vaccination and feeding with green foliage of lucerne/ berseem/minerals and concentrates is not followed (farmers practice) which has been followed through incorporation of interventions under RIFS Project adopted farmers. In rainfed situation, the integrated farming system have recorded 38.8% higher equivalent yield in rainfed marginal category with crop+large ruminant, 28.09% equivalent yield in rainfed marginal category with crop+large ruminant+small ruminant system, 50.26% higher yield in small category with crop+large ruminant and 48.58% rise in equivalent in small category farmers with crop+large+small ruminants as compared to farmers practice i.e without integrated farming system and no interventions. Whereas, in partially irrigated situation 32.20% increase in crop equivalent yield is recorded with marginal crop+large ruminant category and 57.76% increase is recorded with small category farmers having crop+large ruminants over traditional farmers practice. As farming system in dry land area is characterized by low and unpredictable yield due to an inefficient use of rain and soil, rare use of fertilizers, high yielding varieties and improved soil conservation measures. Therefore, IFS is a multidisciplinary whole farm approach and very effective in solving the problems of small and marginal farmers which aims at increasing income and employment from small-holding by integrating various farm enterprises. Integrated Farming System is a combination of crop and livestock enterprises which takes into account the concepts of minimizing risk, increasing total production and profits by lowering external inputs through recycling and improving the utilization of organic wastes and crop residues which are effective tool for addressing various issues of rainfed farmers. 
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1. INTRODUCTION 

“In India, weather plays an important role in crop production under dry land situation. Dry land constitutes nearly 62 per cent of the total cropped area of 142 m. ha. in the country contributing about 42 per cent of total food production” (Reddy, 2000). “The average size of the landholding has declined to 1.21 ha during 2009-10 from 2.30 ha in 1970-71, and absolute number of operational holdings increased from70 million to 121 million. If this trend continues, the average size of holding in India would further reduce to a low of 0.32 ha in 2030” (Agricultural Statistics at a Glance, 2009). “The current scenario in the country indicates that area under cultivation may further decrease and more than 20% of current cultivable area will be converted into non-agricultural purposes by 2030” (Gill et al., 2005)
“Small and fragmented land holdings do not allow farmers to have independent farm resources like draught animals, tractors, bore wells/tube wells and other sophisticated farm machineries for various cultural operations. Most of them are illiterate or poorly educated, economically poor and unaware of advancements made in the field of agricultural sciences. In the past, the focus had been on maximization of crop yields only and that to for well-endowed resource rich farmers. To fulfill the basis needs of households including food (cereals, pulses, oilseeds, milk, fruit, honey, fish, meat etc.) for humans, feed, fodder, fuel and fibre a well-focused attention towards Integrated Farming System Research is warranted”. Singh et.al. (2011). 
	“Integrated Farming System as a mixed farming system that consists of at least two separate but logically interdependent parts of a crop and livestock enterprises” (Okigbo, 1995) . “According to this concept, integration usually occurs when outputs (usually by-products) of one enterprise are used as inputs by another within the context of the farming system” (Edwards, 1997 and Jitsanguan 2001). Different components of IFS includes integration of different enterprises together viz; agriculture, horticulture, forestry, fodder production, composting, dairy, poultry, goat rearing, sheep rearing, fish farming, sericulture, kitchen gardening, nursery and value addition. Radhammani et al (2003) described “IFS’s as a component of farming systems which takes into account the concepts of minimizing risk, increasing production and profits whilst improving the utilization of organic wastes and crop residues”. “Increasing agricultural production systems for greater sustainability and higher economic returns is a critical process for increasing income, food and nutrition security in developing countries” (Ravallion, 2007). 
The low and highly erratic distribution of rainfall is a major cause of instability in production and low yields in many of the dry land crops. Cultivation of crops adopting traditional farming systems without use of fertilizer inputs has also contributed to low productivity. The area under the study is facing problems like low productivity due to delayed arrival of monsoon, prolonged dryspells, unexpected heavy rains, lack of irrigation sources, animal health facilities and rural employment. Present farming system in dry land area is characterized by low and unpredictable yield due to an inefficient use of rain and soil, rare use of fertilizers, high yielding varieties and improved soil conservation measures (Pathak and Laryea, 1995). Hence, information on land use/land cover and possibilities for their optimal use is essential for the selection, planning and implementation of land use schemes to meet the increasing demands for basic human needs and welfare” (Patode et al., 2017). Construction of percolation tanks at suitable distances are suggested for supplemental irrigation” (Ramamohan Reddy and Patode, 2013). Under this situation, it is important to ensure the sustainability in production on farm through integration of diverse enterprises of different economic importance along with the recycling of wastes. Therefore, identification of appropriate farming systems for obtaining fairly high productivity with considerable scope for resource recycling and encouraging rural employment is vital. With this background, the attempt has been made to identify the existing traditional farming systems and develop an efficient integrated farming system for increasing and stabilizing the farm income and employment in the dry areas of Akola district through rainfed integrated farming systems (RIFS) approach. 

2. material and methods 
Before start of the Rainfed Integrated Farming System project at AICRP for Dryland Agriculture, Dr. PDKV, Akola Maharashtra, a multi-disciplinary team of scientists and technical staff conducted a detailed survey to characterize the existing
Farming Systems in Akola district assuring as a most representative district of
Western plateau and hills region, Maharashtra (IX). Based on the information generated during
the survey, the dominant farming system identified was crop + large ruminants representing
80 % house hold of small farm group. As the small and marginal farmers in general
were resource poor and economically weak, more realistic additional enterprises
in phases and not at a time were introduced & evaluated. Further, to get maximum
possible returns from different component enterprises with available farm resources
of the small holders, low cost effective and also environmentally safe
technological modules (crop, livestock, fodder and natural resource management) were prepared in consultation with the different experts of different disciplines. 
Based on this baseline survey made 28 farmers located in Rewda village, Teshil-Barshtitakli, District-Akola in the Maharashtra state were selected and studied for their agricultural practices, cropping pattern, crop yield, and livestock components in rainfed and partially irrigated situation and data is recorded for the year 2021-22. The soils of the region are shallow (Entisols) to deep black (Vertisols), neutral to alkaline in reaction, low in available nitrogen and phosphorus and high to very high in available potassium. Akola district of Maharashtra state is mostly characterized by dryland farming. The climatic conditions of this region can be broadly described as semi-arid. The mean annual rainfall ranges from 700 mm at the West to 1700 mm at the East. This region mostly receives adequate rainfall in aggregate in monsoon period but suffers from vagaries of distribution and consequently the scarcity and semi-scarcity conditions. The climatic conditions of the region can be broadly described as semi - arid type on annual basis. The region experiences sub-humid to humid conditions in monsoon season, semi-arid in winter season and arid in summer season.
Different farming situations viz: Crop, Crop+Large ruminants and Crop+Large ruminants+Small ruminants with different category of farmers (small, medium and large) were studied with their existing tradition integrating farming system compared with improved interventions of crop and livestock interventions implemented. The selection of farmers under different category with varying farming situations and farming systems are depicted in the table below: 
Table 1: Selection of farmers under different category with varying farming situations and farming systems

	SN
	Farming Situation
	Farmer Category
	Traditional rainfed farming system
	No. of Farmers with intervention (Treated)
	No. of Farmers without intervention (Control)
	Interventions implemented in crop and livestock components in treated farmers.

	1
	Rainfed
	Marginal
	CLR
	03
	03
	· Opening of furrow in each row at 30-35 days after sowing for in-situ moisture conservation in soybean.
· Spray of 2% 19:19:19 at pod initiation stage in soybean to cope up with dry spells and high intensity rainfall situations.
· Protective irrigations at flowering and pod development stage in soybean to cope up with prolonged dry spells.
· Vaccination in large and small ruminants for prevention against fatal diseases and pests.
· Feeding of lucerne grass with concentrates and mineral bricks to improve body weight and milk production.
· Introduction of lucerne and berseem for fodder availability during fodder scarcity periods for improved protein rich nutrition to livestock.

	2
	Rainfed
	Marginal 
	CLRSR
	02
	02
	

	3
	Rainfed
	Small
	CLR
	03
	03
	

	4
	Rainfed
	Small
	CLRSR
	02
	02
	

	5
	Partially irrigated
	Marginal
	CLR
	02
	02
	

	6
	Partially irrigated
	Small
	CLR
	02
	02
	

	
	
	
	Total
	14
	14
	


*CLR= Crop+large ruminants, CLRSR: Crop+large ruminats+small ruminats.

Observations on the productivity and economics of individual components (crops and livestock) of the farming system as whole with employment generation were recorded as per the standard procedure. Since the study includes diversified enterprises like crop, cattle rearing, goat rearing the yield was converted into main crop equivalent yield as suggested by Singh et.al. (2005). 
Main Crop equivalent yield is calculated using formula as mentioned below:
MCEY = Yield of main crop + {(Yield of intercrop x Rate of intercrop)/Rate of main crop}. Gross Monetary Returns = (Total Quantity of Produce Sold) x (Market Price per Unit); essentially, it is the sum of all income generated from selling the agricultural products produced on a given area of land, without subtracting any production costs. Net-return is the subtraction of total cost hectare from the gross returns per hecatre. Cost is the major component of net return. It is determined by calculating expenses on land preparation, purchase of  seed and its application, farm yard manure, chemical fertilizer, pesticides, irrigation water, hoeing, weeding, harvesting, heaping of bales, threshing, empty bags, transportation and storage. The technologies that directly affect the crop production are types of seeds, chemical fertilizer, farmyard manure, irrigation water and chemical to control weeds and pests and machinery to cultivate, harvest and thresh crops. The net saving was calculated after deducting the total expenses incurred over the respective component and benefit cost ratio was derived from the ratio of gross monetary returns to net monetary returns. Similar methodology was followed in case of livestock profitability analysis also. 
Employment generation is calculated as per the labour days involved per ha per year for the respective cropping system including the labour requirement from sowing to harvesting of the crop. In case of livestock the labour requirement is calculated working days, hours per day involved in rearing total working hours involved and thereby the total man days involved. To know the comparative performance of integrated approach over traditional farming and its impact on livelihood of a farming family, all the parameters of economics were taken into account. 

3. results and discussion
The integration of intercropping of soybean with pigeonpea and livestock component of milch cattle (i.e integrated farming system) resulted in higher productivity than adoption of conventional farming system of soybean alone. Integrated farming system alongwith the interventions adopted showed 77.82 per cent higher productivity over the conventional system of sole soybean i.e crop alone system without integration of livestock system in rainfed situation with the marginal category of farmers (Table 2). The integration of livestock gave net monetary returns of Rs. 68878 ha-1 and B:C ratio of 3.16 as against Rs. 31795 ha-1  with B:C ratio of 2.07 in crop alone. Ravishankar et. al.. (2007) and Jyanthi et. al. (2003) also reported similar findings.
Table.2. Economics of marginal farmers with crop+large ruminant farming system in rainfed situation.
	Farmer category
	Components of crop system
	Area (ha)
	MCEY 
(kg ha-1)
	GMR (Rs. ha-1)
	COC 
(Rs. ha-1)
	NMR (Rs. ha-1)
	BC Ratio

	IFS in Rainfed Marginal category (CLR)
	Soybean + Pigeonpea  (6:1) intercropping
	0.80
	1979
	88421
	30541
	57880
	2.90

	
	Component of Livestock system
	
	Milk yield (Lit year-1)
	GMR (Rs. ha-1)
	COC 
(Rs. ha-1)
	NMR (Rs. ha-1)
	BC Ratio

	
	Cow-1
	
	555
	15540
	4542
	10998
	3.42

	
	Total
	
	2534
	103961
	35083
	68878
	3.16

	Conventional cropping system
	Sole Soybean
	0.80
	1425
	61626
	29831
	31795
	2.07


*MCEY: Main crop equivalent yield, GMR: Gross monetary returns, COC:Cost of cultivation, NMR: Net monetary returns, BC Ratio: Benefit cost ratio, CLR: Crop+Large ruminants
Similar results were observed in the crop+large+small ruminats type of integration of intercropping system with milch cattle and goat rearing resulted in higher productivity than adoption of conventional farming system of sole crop alone. Integrated farming system along with the interventions adopted showed higher productivity 2572 kg ha-1 over the conventional system of sole soybean i.e crop alone system (1563 kg ha-1)  without integration of livestock system in rainfed situation with the marginal category of farmers (Table 3). The integration of livestock gave net monetary returns of Rs. 85228 ha-1 and B:C ratio of 4.10 as against Rs. 39262 ha-1  with B:C ratio of 2.31 in crop alone.  These results are in agreement with the findings of Sharma and Das (1988) whom reported that integration of fish-livestock-crop was beneficial.
Table.3. Economics of marginal farmers with crop+large ruminant+small ruminant farming system in rainfed situation.
	Farmer category
	Components of crop system
	Area (ha)
	MCEY 
(kg ha-1)
	GMR (Rs. ha-1)
	COC 
(Rs. ha-1)
	NMR (Rs. ha-1)
	BC Ratio

	IFS in Rainfed Marginal category (CLRSR)
	Soybean + Pigeonpea  (6:1) intercropping
	0.80
	2002
	89609
	30591
	59018
	2.93

	
	Component of Livestock system
	
	Milk yield (Lit year-1)
	GMR (Rs. ha-1)
	COC 
(Rs. ha-1)
	NMR (Rs. ha-1)
	BC Ratio

	
	Cow-1
	
	570
	15960
	4000
	11960
	3.99

	
	Component of Livestock system
	
	Sale of Kids 
(year-1)
	GMR (Rs. ha-1)
	COC
 (Rs. ha-1)
	NMR (Rs. ha-1)
	BC Ratio

	
	Goat-5
	
	6.5
	17500
	3250
	14250
	5.38

	
	Total
	
	2572
	123069
	37841
	85228
	4.10

	Conventional cropping system
	Sole Soybean
	0.80
	1563
	69225
	29963
	39262
	2.31


*MCEY: Main crop equivalent yield, GMR: Gross monetary returns, COC:Cost of cultivation, NMR: Net monetary returns, BC Ratio: Benefit cost ratio, CLRSR: Crop+Large ruminants+Small ruminants
As regards the small category of farmers the integrated farming system of crop+large ruminants higher crop equivalent yield of 2009 kg ha-1 yield was gained with soybean+pigeonpea intercropping in row proportion of 6:1 as against the 1337 kg ha-1 yield obtained sole soybean system which is 66% higher as that of conventional system. Turkhede et. al. (2018) reported similar trend of results with soybean and pigeonpea intercropping. Integrated farming system gave higher net monetary returns (Rs.71194 ha-1) and B:C ratio  (3.14) as compared to conventional system (Rs. 28048 ha-1) and B:C ratio of 1.94. Bahera and Mahapatra (1998) also reported increase in returns through IFS. 

Table.4. Economics of small farmers with crop+large ruminant farming system in rainfed situation.
	Farmer category
	Components of crop system
	Area (ha)
	MCEY 
(kg ha-1)
	GMR (Rs. ha-1)
	COC 
(Rs. ha-1)
	NMR (Rs. ha-1)
	BC Ratio

	IFS in Rainfed Small category (CLR)
	Soybean + Pigeonpea  (6:1) intercropping
	1.57
	2009
	89685
	30586
	59099
	2.93

	
	Component of Livestock system
	
	Milk yield (Lit year-1)
	GMR (Rs. ha-1)
	COC 
(Rs. ha-1)
	NMR (Rs. ha-1)
	BC Ratio

	
	Cow-1
	
	615
	17220
	5125
	12095
	3.36

	
	Total
	
	2624
	106905
	35711
	71194
	3.14

	Conventional cropping system
	Sole Soybean
	1.57
	1337
	57747
	29699
	28048
	1.94


*MCEY: Main crop equivalent yield, GMR: Gross monetary returns, COC:Cost of cultivation, NMR: Net monetary returns, BC Ratio: Benefit cost ratio, CLR: Crop+Large ruminants.
Similar trend of results was observed in  small category of farmers with integrated farming system of crop+large ruminants+ small ruminats (i.e crop+milch animals+goat rearing) in which higher crop equivalent yield of 1988 kg ha-1 yield was gained with soybean+pigeonpea intercropping in row proportion of 6:1 as against the 1338 kg ha-1 yield obtained sole soybean system which is 67% higher as that of conventional system. Lakhena and Maurya (2009) reported that intercropping system significantly increased the grain equivalent of main crop over the sole crop. Integrated farming system gave higher net monetary returns (Rs.120892 ha-1) and B:C ratio  (3.98) as compared to conventional system (Rs. 28147 ha-1) and B:C ratio of 1.95. Kamble Anand Shankar et. al.,(2017) also reported higher average net returns and B:C ratio in integrated farming system over the conventional method.
Table.5. Economics of small farmers with crop+large ruminant+small ruminant farming system in rainfed situation.
	Farmer category
	Components of crop system
	Area (ha)
	MCEY 
(kg ha-1)
	GMR (Rs. ha-1)
	COC 
(Rs. ha-1)
	NMR (Rs. ha-1)
	BC Ratio

	IFS in Rainfed Small category (CLRSR)
	Soybean + Pigeonpea  (6:1) intercropping
	1.35
	1988
	88784
	30552
	58232
	2.91

	
	Components of crop system
	
	Milk yield (Lit year-1)
	GMR (Rs. ha-1)
	COC 
(Rs. ha-1)
	NMR (Rs. ha-1)
	BC Ratio

	
	Cow-1
	
	567
	15876
	4725
	11151
	3.36

	
	Buffalo-1
	
	1161
	44099
	16590
	27509
	2.66

	
	Component of Livestock system
	
	Sale of Kids 
(year-1)
	GMR (Rs. ha-1)
	COC 
(Rs. ha-1)
	NMR (Rs. ha-1)
	BC Ratio

	
	Goat-5
	
	8
	28000
	4000
	24000
	7.00

	
	Total
	
	3716
	176759
	55867
	120892
	3.98

	Conventional cropping system
	Sole Soybean
	1.35
	1338
	57847
	29700
	28147
	1.95


*MCEY: Main crop equivalent yield, GMR: Gross monetary returns, COC:Cost of cultivation, NMR: Net monetary returns, BC Ratio: Benefit cost ratio, CLRSR: Crop+Large ruminants+Small ruminants.

In partially irrigated situation, the integration of intercropping of cotton with soybean and livestock component of milch cattle (i.e integrated farming system) resulted in higher productivity than adoption of conventional farming system of cotton alone. Integrated farming system alongwith the interventions adopted showed 75.64 per cent higher productivity over the conventional system of sole cotton i.e crop alone system without integration of livestock system with the marginal category of farmers (Table 6). The integration of livestock gave net monetary returns of Rs. 74944 ha-1 and B:C ratio of 3.36 as against Rs. 37442 ha-1  with B:C ratio of 1.83 in crop alone. Similarly, Sonjoysha et.al. (1998) indicated that for irrigated situation rice-fish-vegetables fruit crops farming system was profitable.
Table.6. Economics of marginal farmers with crop+large ruminant farming system in partially irrigated situation.
	Farmer category
	Components of crop system
	Area (ha)
	MCEY
 (kg ha-1)
	GMR 
(Rs. ha-1)
	COC
 (Rs. ha-1)
	NMR 
(Rs. ha-1)
	BC Ratio

	IFS in partially irrigated with Marginal category (CLR)
	Cotton + Soybean (1:1) intercropping
	1.00
	1909
	108774
	45277
	63498
	2.40

	
	Component of Livestock system
	
	Milk yield (Lit year-1)
	GMR
 (Rs. ha-1)
	COC 
(Rs. ha-1)
	NMR
 (Rs. ha-1)
	BC Ratio

	
	Cow-1
	
	582
	16296
	4850
	11446
	3.36

	
	Total
	
	2491
	125070
	50127
	74944
	2.88

	Conventional cropping system
	Sole Cotton
	1.00
	1444
	82597
	45155
	37442
	1.83


*MCEY: Main crop equivalent yield, GMR: Gross monetary returns, COC:Cost of cultivation, NMR: Net monetary returns, BC Ratio: Benefit cost ratio, CLR: Crop+Large ruminants.

As regards the small category of farmers the integrated farming system of crop+large ruminants higher crop equivalent yield of 2032 kg ha-1 yield was gained with soybean+pigeonpea intercropping in row proportion of 6:1 as against the 1288 kg ha-1 yield obtained sole soybean system which is 63% higher as that of conventional system. Rao (1991) and Patel et.al. (2013) reported similar trend of results with cotton and grengram intercropping. Integrated farming system gave higher net monetary returns (Rs.71350 ha-1) and B:C ratio  (3.17) as compared to conventional system (Rs. 26059 ha-1) and B:C ratio of 1.88. Bahera and Mahapatra (1998) also reported increase in returns through IFS. 

Table.7. Economics of small farmers with crop+large ruminant farming system in partially irrigated situation.
	Farmer category
	Components of crop system
	Area (ha)
	MCEY 
(kg ha-1)
	GMR
 (Rs. ha-1)
	COC 
(Rs. ha-1)
	NMR 
(Rs. ha-1)
	BC Ratio

	IFS in partially irrigated with Small category (CLR)
	Soybean + Pigeonpea  (6:1) intercropping
	1.20
	2032
	90369
	30633
	59736
	2.95

	
	Component of Livestock system
	
	Milk yield (Lit year-1)
	GMR 
(Rs. ha-1)
	COC 
(Rs. ha-1)
	NMR
 (Rs. ha-1)
	BC Ratio

	
	Cow-1
	
	588
	16464
	4850
	11614
	3.39

	
	Total
	
	2620
	106833
	35483
	71350
	3.17

	Conventional cropping system
	Sole Soybean
	1.20
	1288
	55684
	29625
	26059
	1.88


*MCEY: Main crop equivalent yield, GMR: Gross monetary returns, COC:Cost of cultivation, NMR: Net monetary returns, BC Ratio: Benefit cost ratio, CLR: Crop+Large ruminants.

Table: 8. Employment generation in integrated farming system.
	Treatments
	Employment generation (man days/ha/year)

	Integrated farming system

	Soybean+Pigeonpea (6:1) intercropping
	76

	Cotton+Soybean (1:1) intercropping
	93

	Milch cattle rearing (large ruminants)
	Total man days/year
	Hours/Day involved in rearing
	Total working hours/Year

	Cow rearing
	91
	2
	730

	Buffalo rearing
	183
	4
	1460

	Goat rearing (small ruminants)
	137
	3
	1095

	Coventional cropping system

	Sole Soybean (Crop alone) 
	63



Employment generation in integrated farming system. Among the integrated farming system the soybean+pigeonpea (6:1) intercropping created an employment generation with 76 man days/ha/year whereas the cotton + soybean (1:1) intercropping 93 man days/ha/year are required. It is calculated on the basis of the labour working for eight hours per day including all the operations from sowing to threshing of both the intercrops. As regards the livestock rearing total man days required for rearing of cow, buffalo and goat are 91, 183 and 137 days/ha/year respectively. Whereas, in conventional system of sole soybean only 63 man days/ha/year are required. Similar trend of results were also reported by Nehra et al.,1992 and Singh et al., 1993.



4. Conclusion

In rainfed and partially irrigated situations of Vidarbha region of Maharahshtra the integration of intercropping system soybean+pigeonpea (6:1)/cotton+soybean (1:1) with large and small ruminants (milch cattle and goat rearing) resulted in higher productivity of main crop equivalent yield, net monetary returns and B:C ratio as compared to the adoption of conventional farming system of Sole cropping alone without livestock in marginal and small category of farmers. The in-situ moisture conservation practices (opening of furrows in each row at 30-35 days after sowing) adopted with the foliar nutrition (spraying of 19:19:19 mix water soluble fertilizer) and protective irrigation applied during prolonged dry spells resulted in higher productivity in crop component whereas, the vaccination and enriched fodder feeding resulted in higher milk productivity in milch animals and higher gain weight in goat rearing and thereby increase overall productivity in integrated farming system approach adopted over the conventional approach of crop alone. Thus, Integrated farming systems is emerging as an viable solution to address the problems that are arising in rainfed farming and helps in achieving the goal of increased economic yield per unit area per time by virtue of crop intensification increased economic yield per unit area per time by virtue of crop intensification with greater sustainability due to integration of diverse enterprises and provides flow of money to the farmer round the year.
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