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Abstract
The practice of growing trees and crops together has been prevalent for many centuries in different parts of the India. The concept of agroforestry system from the expected role of on-farm and off-farm tree production is supporting sustainable land-use and natural resource management. The use land systems that are structurally and functionally more complex than either crop or tree monoculture results in greater efficiency of resource (nutrients, light, and water) capture and utilizes. Agroforestry is a source of various cottage and village industries such as cultivation, bee keeping, bidi making, basket, rope making, farmers were categorized in four section 10 marginal farmers (<1 ha.), 5 small farmers (1-2 ha.), 3 medium farmers      (2-4 ha) and 2 large farmers (>4 ha.) on the basis of land holding size per cent area under agri-horti (small & large farmers) followed by silvi-horti (large farmers) system was very low under Haliyapur villages. Under Dobhiyara village agri-silvi (marginal, small, medium and large farmers) system was recorded maximum percentage lowest in marginal farmers (0.15 ha), in small farmers (0.63 ha) and medium farmers (1.6 ha). Per cent area under agroforestry was recorded maximum in Large farmers (70.33 per cent) followed by medium farmers (53.51 per cent), small farmers (38.41 per cent) and marginal farmers (28.85 per cent) Maximum per cent adoption of agri-silvi (40.90) system was observed under Meghmau village followed by agri-horti (22.72), silvi-pastoral (18.18) agri-silvi-horti (13.64) and silvi-horti (4.54) system. Under Dih village agri-silvi (54.16) system was most dominant followed by silvi-pastoral (20.83), silvi-horti (12.5), agri-horti (8.33), and agri-silvi-horti (4.16) systems.
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Introduction

Agroforestry is the new name for an ancient land use practice. The concept of agroforestry implies the integration of farming with forestry practices on the farm to increase output. Traditional agroforestry system combining trees, shrubs with crops and livestock production have sustained farmers for generations. In recent decades, drought and famines have underlined the need for such sustainable land use system. Agroforestry solutions are often location specific in their relevance, performance and farmer acceptability (Pattanayak et al., 2005). Agroforestry holds good as it fulfils both ecological and economic interactions between the different components. All Agroforestry  systems emphasizes on one common concept i.e. the purposeful growing or deliberate retention of trees with crops or animals in an interacting environment for obtaining multiple products or benefits from the same management unit (Hymavathi et al., 2010). The documentation of such traditional agroforestry system will help in building the knowledge treasure of the science of agroforestry. It will be helpful in implementing some of the most promising agroforestry models directly on the farmer’s fields. Besides it also helps for future planning of agroforestry research. Therefore it is essential that detailed survey of traditional agroforestry systems in required assessing the present situation and strategies for future plans. A large number of traditional as well as improved agroforestry systems have been recognized from different parts of the world. Numerous and diverse agroforestry systems can be found in  the tropics, partly because of their favourable climatic conditions, and partly because of the socio-economic factors such as human population pressure, more availability of labour, smaller land holding size, complex land tenure, and less proximity to markets. In general, small family farms, subsistence food crops, and emphasis on the role of trees in improving soil quality of agricultural lands are characteristics of tropical agroforestry systems. Most agroforestry systems tend to improve soil, including productivity largely through the incorporation of organic matter and carbon into upper soil profile and roots minimized soil erosion. Agroforestry systems are comprised of trees and components grown in close association with the objective of maximization of the long-term yield of desired products (Connor, 1989), yields is generally obtained from trees and other associated crops viz. food, timber, fodder, fuel wood and manure. Many reports are available describing major agroforestry systems in the country by different scientists (Nair, 1989). Agroforestry system consists of several practices and different temporal and spatial combinations. However, Young (1989) believes agroforestry system involves basically three processes of growth, management and interactions. Growth relates to trees, crops, pastures and animals; while management refers to the effective and efficient use of climate, water, soil, plants and animals as the case may be. An interaction on the other hand refers to the tree-crop, tree-pasture, and tree-animal associations. Furthermore, when the growth of trees is combined with cultivation and sometimes with animals, it provides an essential part of an agricultural system which facilitates both productive and protective functions. Agroforestry has the potential to significantly improve the live hoods, economic viability, and agricultural production of small farmers in traditionally marginalized areas. In addition, agroforestry can be used as a tool for changing attitudes towards natural resource management (Glendinning et al. 2001). Agroforestry offers a potential solution to the problem of declining rural agricultural production in the tropics (Jiregna, 1998). The practice of growing trees and crops together has been prevalent for many centuries in different parts of the India. The concept of agroforestry system from the expected role of on-farm and off-farm tree production is supporting sustainable land-use and natural resource management. The use land systems that are structurally and functionally more complex than either crop or tree monoculture results in greater efficiency of resource (nutrients, light, and water) capture and utilizes. Agroforestry is a source of various cottage and village industries such as cultivation, bee keeping, bidi making, basket, rope making, sericulture etc. It can be developed in villages which will provide gainful employment for raising living standard of rural or local people similarly, agro forest based cottage industries such as lac, turpentine and resin have tremendous growth potential. These products are also used for varnish, printing scaling and gramophone records etc.  Trees and shrubs is an important component of agroforestry practices have a variety of functions that directly or indirectly contribute to the livelihood of a given society. One is their role in sustaining crop production and their impact on physical environment, most notably through the restoration of soil nutrients. The other is that the various tree products play considerable roles in the household economy. This includes products used direct by the rural households as food, fuel, and construction materials and for making agricultural implements (Michael et al 1999). A field survey was undertaken to assess the prospects and feasibility of initiating a programme for the improvement of homestead agroforestry systems. It showed that the prospects for improving homestead agroforestry systems are good because most respondents own their homesteads and believe there is room for more trees on them (Leuschner and Khaleque, 1987). The goal of this research was to determine and understand the processes of agroforestry knowledge generation by farmers underlying these changes in resource management and usage. In particular, the study focused on farmer experimental methods related to the integration of trees on the farm. Agroforestry technologies are part of the responses to challenges that farmers are faced with but adoption of these technologies is critical if they have to make a difference. The amount of collaboration among international research and development institutions, government, national organisations, and farmers to introduce these technologies has been enormous (Ajayi et al., 2007). This study will be carried out by analysing the current agroforestry practices in Baldirai Block in district Sultanpur (U.P.), with respect to system classification of agroforestry system. Suitable fruit/forest crop grown under agroforestry systems and asses the crop yield potential of various crops grown in association with trees are effective in soil and water conservation, bring better rainfall besides yielding wood. The survey also revealed that in afforestation programmes in these areas, high value timber species like neem, Eucalypatus, sagaun, shisham and fruit trees like mango and aonla need to be encouraged. 






















Method & Materials
The present studies were conducted at certain villages of the Baldirai Block of Sultanpur, (U.P.).
The methodology followed in present studies is:
3.1 Survey of Existing Agroforestry Systems in Certain Villages of the Baldirai Block in Sultanpur 
3.1.4 Selection of farmers
The twenty farmers from each village were selected for this study Apenix-2. Thus to analyze the existing agroforestry systems in the villages, a total of hundred farmers were selected. The farmers were categorized in four section 10 marginal farmers (<1 ha.), 5 small farmers (1-2 ha.), 3 medium farmers      (2-4 ha) and 2 large farmers (>4 ha.) on the basis of land holding size.  A questionnaire for survey work also attached (Apendix-3).
3.1.5 Survey of different systems
On the basis of questionnaire put to the farmers as well as field observations. Following information were collected.
3.1.5.2 Area under agroforestry systems
The percent area put under a particular system was calculated on the basis of total area owned by a particular farmer to the area under agroforestry system. Per cent adoption of various systems were pooled, village wise and system wise.



























RESULT
4.1. Survey of Existing Agroforestry Systems 
	The five villages of Baldirai block in Sultanpur was surveyed for existing agroforestry systems. Information thus collected is described below:
4.1.1 Area under various agroforestry systems in villages:
	

	The data in Table-4.1 clearly indicate that the per cent area under agri-silvi (marginal, small, medium and large farmers) system was higher than silvi-pastoral (marginal, small and large farmers) under Haliyapur village. The per cent area under agri-horti (small & large farmers) followed by silvi-horti (large farmers) system was very low under Haliyapur villages. Under Dobhiyara village agri-silvi (marginal, small, medium and large farmers) system was recorded maximum percentage followed by agri-silvi-horti (small and marginal farmers) and silvi-pastoral system (large farmers). Highest percentage of agri-silvi system (marginal, small, medium and large farmers) followed by agri-horti (marginal, small and large farmers),agri- silvi-horti (small, farmers) and silvi-pastoral (small farmers)system was recorded in Saray Baghha. It is obvious from the table that per cent area under agri-silvi system was higher (all categorized farmers) than any other agroforestry system i.e. agri-silvi-horti, agri-horti and silvi-pastoral system prevailed Meghmau village. Under Dih village, result indicates that 
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	S. no.
	Farmer Size
	Average total area
(ha)
	Average area under Agroforestry (ha)
	per cent area under A/F system
	Agroforestry systems Practiced

	1.
	Haliyapur 

	
	Marginal farmers
	0.51
	0.15
	28.51
	Agri-silvi, Silvi-pastoral,

	
	Small farmers
	1.66
	0.50
	34.56
	Agri-silvi, Silvi-pastoral, Agri-horti,

	
	Medium farmers
	3.17
	1.73
	54.60
	Agri-silvi,

	
	Large farmers
	6.50
	4.70
	72.31
	Agri-silvi, Silvi-pastoral, Agri-horti,  silvi-horti

	2.
	Dobhiyara

	
	Marginal farmers 
	0.46
	0.14
	28.33
	Agri-silvi, Agri-silvi-horti 

	
	Small farmers 
	1.62
	0.66
	45.50
	Agri-silvi, Agri-silvi-horti 

	
	Medium farmers 
	3.57
	1.93
	53.72
	Agri-silvi, Agri-horti 

	
	Large farmers 
	7.50
	5.50
	73.33
	Agri-silvi, Agri-horti, Silvi-pastoral,   

	3.
	Saray Baghha

	
	Marginal farmers
	0.52 
	0.16 
	28.75 
	Agri-horti, Agri-silvi, Silvi-pastoral, Agri-silvi-horti 

	
	Small farmers
	1.58 
	0.44 
	30.26 
	Agri-horti, Agri-silvi, Silvi-pastoral 

	
	Medium farmers
	2.93 
	1.57 
	53.17 
	Agri-silvi-horti, Agri-silvi 

	
	Large farmers
	7.00 
	5.00 
	71.43 
	Agri-horti, Agri-silvi 

	4.
	Meghmau 

	
	Marginal farmers
	0.46 
	0.18 
	43.06 
	Agri-silvi, Agri-horti, Silvi-pastoral 

	
	Small farmers
	1.72 
	0.74 
	41.78 
	Agri-silvi-horti, Agri-silvi, Silvi-pastoral

	
	Medium farmers
	2.27 
	1.27 
	55.79 
	Silvi-horti, Agri-horti, Agri-silvi, Silvi-pastoral 

	
	Large farmers
	5.00 
	3.25 
	65.00 
	Agri-silvi-horti, Agri--horti 

	5.
	Dih

	
	Marginal farmers
	0.64 
	0.31 
	43.26 
	Agri-silvi, Silvi-pastoral 

	
	Small farmers
	1.64 
	0.82 
	47.96 
	silvi-horti, Agri-silvi, Silvi-pastoral 

	
	Medium farmers
	3.00 
	1.50 
	51.75 
	silvi-horti, Agri-silvi 

	
	Large farmers
	4.25 
	2.65 
	62.35 
	Agri-silvi-horti, Agri-silvi 


Table-4.1: Area under agroforestry systems in different villages (Average across farmers)

percentage area under agri-silvi system was maximum followed by silvi-pastoral, silvi-horti, agri-horti, and agri-silvi-horti systems.
4.1.2. Area under agroforestry in Baldirai block of Sultanpur district.
The highest average area under agroforestry was found in large farmers (4.22 ha) and lowest in marginal farmers (0.15 ha), in small farmers (0.63 ha) and medium farmers (1.6 ha). Per cent area under agroforestry was recorded maximum in Large farmers (70.33 per cent) followed by medium farmers (53.51 per cent), small farmers (38.41 per cent) and marginal farmers (28.85 per cent) showed in Table-4.2. 
Table- 4.2: Area under Agroforestry systems in different villages of Baldirai Block of Sultanpur district
	S. No.
	Farmer size
	Total area (ha)
	Area under agroforestry (ha)
	Per cent area under agroforestry
	Agroforestry
Systems

	1.
	Marginal farmer 
   (<1 ha) 
	0.52 
	0.15 
	28.85 
	Agri-silvi, silvi-pastoral, agri-horti 

	2.
	Small farmer 
   (1-2 ha) 
	1.64 
	0.63 
	38.41 
	Agri-silvi, silvi-pastoral, agri-horti, agri-silvi-horti 

	3.
	Medium farmer 
(2-4 ha) 
	2.99 
	1.6 
	53.51 
	Agri-silvi, silvi-pastoral, agri-horti, agri-silvi-horti, silvi-horti 

	4.
	Large farmer 
     (>4 ha) 
	6.0 
	4.22 
	70.33 
	Agri-silvi, silvi-pastoral, agri-horti, agri-silvi-horti 


EXPERIMENTAL FINDINGS
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4.1.3. Per cent “Adoption of various agroforestry systems” in different
          Villages.       
	
Per cent adoption (Figure-2-4) of various agroforestry systems is tabulated in Table-4.3. It is evident from the table that agri-silvi system (64.00) (Figure-9&16) was the dominant system followed by silvi-pastoral (20.00) and agri-horti system (12.00) under Haliyapur village, percent adoption of silvi-horti (4.00) system were comparatively lower in this village. Under Dobhiyara village per cent adoption of agri-silvi (77.20) system was maximum followed by agri-silvi-horti (9.09), silvi-pastoral (9.09) and agri-horti (4.34) system. 
Table-4.3: Per cent adoption of various agroforestry systems by the Farmers in different villages 

	S. No.
	Villages
	Agroforestry Systems
	Per cent Adoption of different Systems

	1.
	Haliyapur 
	Agri-Silvi 
	64.00 

	
	
	Agri-Horti 
	12.00 

	
	
	Silvi-Horti 
	4.00 

	
	
	Silvi-Pastoral 
	20.00 

	2.
	Dobhiyara 
	Agri-Silvi 
	77.20 

	
	
	Agri-Horti 
	4.34 

	
	
	Agri-Silvi-Horti 
	9.09 

	
	
	Silvi-Pastoral 
	9.09 

	3
	Saray Baghha
	Agri-Silvi 
	60.00 

	
	
	Agri-Horti 
	20.00 

	
	
	Agri-Silvi-Horti 
	10.00 

	
	
	Silvi-Pastoral 
	10.00 

	4.
	Meghmau 
	Agri-Silvi 
	40.90 

	
	
	Agri-Horti 
	22.72 

	
	
	Agri-Silvi-Horti 
	13.64 

	
	
	Silvi-Pastoral 
	18.18 

	
	
	Silvi-Horti 
	4.54 

	5.
	Dih 
	Agri-Silvi 
	54.16 

	
	
	Silvi-Pastoral 
	20.83 

	
	
	Agri-Horti 
	8.33 

	
	
	Silvi-Horti 
	12.5 

	
	
	Agri-Silvi-Horti 
	4.16 



Under Saray Baghha village agri-silvi (60.00) system was adopted by maximum farmers followed by agri-horti (20.00), agri-silvi-horti (10.00) and silvi-pastoral (10.00) systems. Maximum per cent adoption of agri-silvi (40.90) system was observed under Meghmau village followed by agri-horti (22.72), silvi-pastoral (18.18) agri-silvi-horti (13.64) and silvi-horti (4.54) system. Under Dih village agri-silvi (54.16) system was most dominant followed by silvi-pastoral (20.83), silvi-horti (12.5), agri-horti (8.33), and agri-silvi-horti (4.16) systems.




Discussion

The present investigation pertaining to “Present status of Agroforestry practices in certain villages of Baldirai Block in Sultanpur district” was conducted in four parts. First part of investigation includes the survey of existing agroforestry system in selected villages, second part livestock size in villages per household, third part analyses the tree growth of agroforestry systems at farmers field (Dobhiyara village) and fourth part includes demographic details of farmers in selected villages.
5.1 Survey of Existing Agroforestry Systems in Different Villages
	The present study indicated that area under agroforestry systems was maximum in Dobhiyara village followed by Haliyapur, Saray Baghha, Dih and Meghmau. It has been observed that farmers are practicing agroforestry in 28-74 per cent area of their total lands. Farther, the area under agroforestry systems was maximum in large farmers and minimum in marginal farmers than other small and medium farmers in different villages. However, marginal farmers have low land holding size and economically poor as compared to large and other farmers. An exploratory survey was conducted by Pant et al. (1999) surveyed the status and patterns of agroforestry practices in the Tarai region of Kumaun, Uttar Pradesh (India). The study was undertaken in 3 villages (Narayanpur, Ganeshpur and Gangapur) in the new district of Udham Singh Nagar. Among the trees planted poplar [Populus species] is most preferred species. Study of agroforestry patterns showed that bund planting was predominant, followed by wayside and field plantations. In these villages all the farmers have adopted agroforestry practices, thereby reducing pressure on the surrounding natural forests.
Survey of five villages of Baldirai block, Sultanpur district revealed that Agri-silvi system was dominant in all selected villages (Haliyapur, Dobhiyara, Saray Baghha, Dih and Meghmau). In all the selected villages, generally boundary and block plantations were adopted by the farmers. The observations showed that silvicultural and horticultural components was generally common in most of the agroforestry systems, which may be due to the fact that the budded/grafted fruit plants yield fruit at an early stage. Yield of these plants can be a good source of income to the farmers at very early stage. The same is not possible with any forest species. A study was conducted by Ahmed et al.  (2007) in Sitakunda, Chittagong, Bangladesh to determine the views of farmers on the effect of Eucalyptus hybrid plantation in an agroforestry system. A total of 30 respondents were selected in the study area from different categories of farmers who practice agroforestry in agricultural lands; farmers having monoculture plantation of Eucalyptus hybrid species in homestead fallow land; and farmers having homestead mixed plantations with Eucalyptus hybrid species in homestead fallow land. The parameters studied include family size, occupation and mean annual income of the respondents, frequency distribution of landholdings based on the categories; sources of planting material. Local people are also interested to plant it to meet their immediate demand within a short period. During the survey, some farmers were found enthusiastic to raise monoculture plantation of Eucalyptus hybrid even in their agricultural lands. If they get a good return, then it may be expected that many other farmers will also take this as an initiative of Eucalyptus hybrid plantation in the area





CONCLUSION

The present study on “Efficacy on existing Agro-forestry systems in villages of Baldirai block in Sultanpur district” Most of the farmers in the villages have devoted approximately 28-74 per cent area of the total land for various agroforestry systems.  Agri-Silvi system was dominant in all selected (Haliyapur, Dobhiyara, Saray Baghha, Meghmau and Dih) villages. 
1. Eucalyptus hybrid,  Tectona grandis, Madhuca latifolia and Dalbergia sissoo were most common forest species, while Mangifera indica, Psidium guajava and Embilica officinailis were the major fruit species under different agroforestry systems in the villages. Annual crops were wheat, paddy, arhar, mustard, maize, potato, moong, urd, lentil, gram, piper mint, berseem, jwar and oat.
2. Under agroforestry system, yield of paddy is greater with Embilica officinailis and Eucalyptus hybrid. Under agri-silvi-horti system yield of mango fruits was reduced significantly as compared to the open condition. However, yield of wheat and paddy was higher with Teak.
3. Under agroforestry system, Eucalyptus hybrid showed maximum annual increment of height, while Tectona grandis showed maximum increment in dbh. The growth of Mangifera indica in terms of canopy length and canopy width was better than other species.
4. Dominant crop rotation in selected villages was paddy-wheat. In zaid season moong, maize and vegetables, etc. are grown. Sometimes peppermint was also planted under agroforestry system.
5. Among cattles, maximum number of cow was observed in large farmers and buffalo in medium farmers. The bullock and goat condition is poor than other cattles among all categories of farmers. The milk yield is higher among large farmers and lower in the category of marginal farmers.
6. In demographic details of farmers’ family, maximum numbers of adult male and adult female were found in Meghmau village, and numbers of boys and girls was maximum in Saray Baghha village. The highest educated male and female was found in Meghmau village and highest sex ratio in Dih village and lowest in Saray Baghha village per household. 
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