Annex 7

Page 14
Annex 7

Page 15

INDIA

ORISSA TRIBAL EMPOWERMENT AND LIVELIHOODS PROGRAMME

APPRAISAL REPORT

ANNEX 7

AGRICULTURAL DEVELOPMENT

I. BACKGROUND

A. Farming Systems in  Programme Area

1. The people of the Programme area are mainly tribal and scheduled castes (73%). The land holdings are generally small with over 75% under 2 ha. (50% are marginal farmers with holdings less than 1ha, and 25% are small farmers of 1-2ha holdings). The remaining 25% of the holdings are 2ha or more with very few large (8-10ha) farmers (one or two per village). The landless are about 25% of the households, but they are mostly involved in shifting cultivation in the upland areas or leasing land or share cropping. Women play a major role in farming and homestead gardening.

2. The Programme area is predominantly rainfed (less than 10% is under irrigation) and mono-cropped.  Rice is the major crop cultivated in more than 75% of the area in the Kharif season. In some districts, Koraput and Rayagada the ratio of rice drops to about 50% as other crops such as maize, pulses and oil seeds are increasing in importance. Spices such as turmeric and ginger are also important, particularly in Kandhamal. The overall crop production area and pattern in the Programme's districts are further detailed in Tables 1 and 2 below.

3. The agricultural productivity is quite low in the area. The yield of Kharif paddy ranges from 1-2 tons/ha while rainfed maize ranges from 0.8-1.5 tonnes/ha. Finger millets yields are highest in Gajapati at 1.2 tonnes/ha and low in other districts at 0.25-0.45 tonnes/ha. Similarly, pearl millet yields are also low (0.45-0.6) tonnes/ha.  Yields of major pulses are at 0.25-0.5 tonnes/ha. Yields of oil seeds, mainly mustard, groundnut and niger are also low in most cases ranging from 0.1-0.5 tonnes/ha with the exception of groundnut in Gajapati and Koraput where yields are at 1.0-1.6 tonnes/ha.

4. Land Types. There are five types of land applicable to the micro-watersheds (MWS) in the Programme area. These are: (i) hilltops and slopes, Podu land (sometimes referred to as Baghada or Dongar); (ii) Padara land, the transitional land between hills and flat land; (iii) upland (between Padara and flat land); (iv) lowlands or wetland; and (v) homesteads. Except for Podu land and shifting cultivation in some Padara land, the rest are cultivated permanently. An estimate of the arable land farmed by the tribal population in selected blocks of the Programme area is given in Table 3 below. There is also some homestead gardening.

5. Podu Cultivation. This is a labour intensive cultivation mainly practised on steep slopes with about a 3-year fallow. In the lean season when labour is more available, the land is cleared from vegetation (except for large trees), and shrubs and grasses are stumped and slashed and left to dry. After removing fuel wood, the dry vegetation is burnt a few weeks before the anticipated rain. This is practised collectively by both men and women of mainly the landless households. As an equity measure, land is then shared according to the labour contribution.  Following burning, the land is prepared for sowing by hand hoes, rarely tilled by cattle, and seeds are broadcasted. Weeding is rarely practised, but harvesting needs to be done in several visits. Given the long distances from homesteads, this farming system is arduous.  

Table 1: Main Crops in the Programme's Districts, 1999/00*

Districts
Area in ha x1000
Fertilizer Consumption  kg/ha
Cropping Intensity %
1. 

Forest
Cultivated Area


2. 


Pulses
Oil Seed
Rice
High Yielding Rice Verities
Others
Total


3. 
Gajapati
229
24
21
5
31
35
116
39
145
4. 
Kalahandi
385
166
59
78
148
32
523
28
150
5. 
Kandhamal
446
20
28
21
34
57
160
4
119
6. 
Koraput
191
22
53
13
119
163
370
15
123
7. 
Malkangiri
196
22
46
36
59
46
209
21
148
8. 
Nowarangpur
158
26
17
74
82
79
278
47
129
9. 
Rayagada
393
46
39
7
59
78
229
22
133
10. 
* Source: Orissa Agricultural Statistics. 1999/00, Directorate of Agriculture.

Table 2: Cropped Areas in haX1000 - Kharif and Rabi Seasons in the Programme's Districts 1999/00*

Districts
Gajapati
Kalahandi
Kandhamal
Koraput
Malkangiri
Nawarangapur
Rayagada
11. 
Kharif







12. 
  Rice
35.0
214.0
54.0
115.0
95.0
155.0
64.0
13. 
  Other cereals
19.3
  19.7
20.6
108.8
26.9
37.1
42.6
14. 
  Total Cereals
54.3
233.7
74.6
223.8
121.9
192.1
106.6
15. 








16. 
  Pulses
7.2
57.7
10.7
11.4
8.4
10.0
18.3
17. 
  Total Food grains
61.5
291.5
85.3
235.2
130.3
202.1
124.9
18. 








19. 
Oil seeds
6.4
27.6
15.1
48.0
22.8
10.6
22.8
20. 
Vegetables
1.8
  8.0 
5.5
11.4
0.7
5.0
3.5
21. 
Fibre crops
0.9
10.2
0.3
2.1
2.5
8.1
9.6
22. 
Spices
1.4
  1.4
20.0
5.9
2.3
1.1
2.4
23. 








24. 
Total Cropped area
72.0
338.7
126.2
302.6
158.6
216.3
163.2
25. 








26. 
Rabi







27. 
  Rice
0.6
12.0
0.7
17.3
0.3
1.5
2.4
28. 
  Other Cereals
1.2
  1.6
0.1
2.9
0.2
0.4
0.8
29. 
  Total Cereals
1.8
13.6
0.8
20.2
0.5
1.9
3.2
30. 








31. 
  Pulses
17.8
107.9
9.5
10.5
13.7
16.0
27.5
32. 
Total Food grains
19.6
121.5
10.3
30.7
14.2
17.9
30.7
33. 








34. 
Oil seeds
14.8
31.2
13.2
5.5
22.7
6.0
16.7
35. 
Vegetables
1.34
12.5
1.6
10.4
3.3
5.5
5.3
36. 
Spices
  0.7
 6.7
0.3
2.3
2.8
1.8
1.4
37. 
Sugarcane
  0.2
 2.7
0.0
1.8
0.2
3.9
0.2
38. 
Tobacco
  0.2
 0.8
0.1
1.6
1.5
0.4
2.0
39. 








40. 
Total cropped area
36.7
175.4
25.5
52.3
44.7
35.5
56.3
41. 
* Source: Orissa Agricultural Statistics.99/00, Directorate of Agriculture.

Table 3: Cultivated Areas in haX1000 in Selected Districts/Blocks of Programme Area, 1999/00*

Districts
Block
Area Cultivated in haX1000
42. 


Podu
Padara
Upland
Lowland
Total
43. 
Gajapati
Rayagada
1.87
3.65
3.38
1.16
10.06
44. 

Nuagada
1.27
2.49
2.31
0.44
6.51
45. 

R.Udaygiri
1.73
3.37
3.13
1.21
9.44
46. 

Mohana
2.22
4.34
4.02
0.72
11.30
47. 
Koraput
Dasmantapur
7.25
14.5
2.43
1.64
25.82
48. 

Naryanpatna
3.01
5.53
1.5
1.20
11.24
49. 

Bandhugaon
3.39
6.20
1.7
0.72
12.01
50. 

Laximpur
4.02
7.36
2.00
0.63
14.01
51. 
Kalahandi
T. Rampur
5.32
9.75
2.66
1.45
19.18
52. 

Lanjigarh
6.46
11.85
3.23
2.05
23.59
53. 
     * Source: Orissa Agricultural Statistics.99/00, Directorate of Agriculture.
6. Podu cultivation is normally a multi-crop enterprise (a mixture of 6-8 crops, at times, reaching 20), taking advantage of the complementarity of root spread and growth rate of the component crops. Thus, a shallow rooted cereal with a fibrous root system and a tap-rooted pulse or oil seed complement one another in the root zone. Similarly, a slow growing pea and rapidly growing millet complement each other in the interception of solar radiation. The mixture also provides a diversified food basket. The indigenous knowledge of the tribal people recognises these synergies and exploits them in farming. 

7. Padara Land. Settled agriculture is mainly practised in Padara lands owned by tribal farmers, although there are also instances of shifting cultivation on this type of land. Usually large holdings with large heads of cattle exist in these areas. Field crops grown include maize, sunflower, rice, pea cotton and groundnut. Also dominant are fruit trees such as coffee, cashew and mango. Productivity is low, mainly due to weed competition.

8. Uplands. Mono-cropping under rainfed conditions is the rule in these areas, and choice of crops depends on rain and soil fertility. When rainfall is high, the uplands are bunded and rice is grown.  On soil of high fertility, finger millet is preferred, and in raising this crop farmers arrange sheep/goat penning to further improve the fertility of the soils. Cotton and groundnuts are rising in importance, especially in Kalahandi district. The land is tilled after the pre-monsoon showers followed by sowing before the first heavy rain. Land that could not be sown in good time would normally revert to niger or horsegram. Mustard is the preferred Rabi crop.

9. Lowlands. These are mainly swampy areas located in the bottom of the valley and mostly planted with rice. The planting is normally by direct sowing of germinated rice. The practice of transplanting seedling is beginning to increase. The density of the crop is often low due to poor tillering and weed competition. The use of high yielding varieties and fertilizer is limited. 

10. Homesteads. Common to homesteads are shelter for cattle and other small animals (goats, pigs, and poultry), some structure for fodder storage, and fencing for homestead gardens. Vegetables and fruit growing are on the increase including jackfruit and mango, tomatoes, bringil and gourd. There is ample scope for improvement. Most scarce are banana, coconut and arecanut, and vegetable gardens need further diversification to increase food security.

11. Gender Aspects. Farm operations are normally shared between men and women with the latter bearing a larger burden. While men mainly handle tillage operations, draught animals, and management of cash crops, women handle seeding, weeding, transplantation of rice, and harvesting. Podu cultivation which entails repeated visits to locations far off from the homestead, is mainly done by women; also domestic chores and marketing of vegetables.

B.   Constraints

12. In addition to erratic rainfall and scattered holdings over land types, the two main constraints to farming in the tribal areas are weak resource management practices, and inadequate access to technology and services. The erratic rainfall, particularly the onset of the monsoon, and during the crop growing period frequently result in poor stand, insufficient tillering, poor harvest and in some cases post harvest losses. Scattered holdings over land types involving long distances, while serving as a risk mitigating strategy, also leads to larger needs for labour with idle time moving from one site to the other. It also often causes less attention to be given to the more productive components of the farming system, resulting in lower yields. 

13. Farming in the tribal areas is further constrained by weak resource management practices. These include timeliness of planting and weeding which are affected by shortage of labour in peak demand times and by shortage of draught animals for timely land preparation. Production is also constrained by poor planting techniques, and insufficient use of high yielding varieties and optimal rates of fertilizer. These are further weakened by lack of credit as availability of cash with tribal people is scarce. Also availability of fertilizers in a timely manner is a problem, mainly due to insufficient transporting facilities and incentives due to long distances from storage places. Further, fertilizers are packaged in a minimum of 50kg bags making it difficult and costly for marginal farmers whose needs, at any one time, are for lesser quantities. Under the Programme, for users of small quantities, this constraint can be resolved by encouraging farmers to purchase fertilizer as a group and distribute to members in accordance with their individual requirements. Also, fertilizer suppliers may want to be encouraged to package fertilizers in smaller bags, say 5, 10 or 20 kg in addition to the 50kg bags. With increased production, marketing could also become a constraint. This needs to be assessed at the village level before any major changes in the cropping pattern are introduced.

14. Access to technology and services are inadequate. Currently the Agriculture and Horticulture departments are responsible for extending technology and services to these tribal areas, but due mainly to the remoteness of the areas, and staff weaknesses, services have been limited. While at the district level, the presence of these departments is more prominent, at the village level, it is limited on average to only three horticulture field specialists per block and one village agriculture worker for a minimum of 8-10 villages. With the current freeze on filling the many vacancies in this cadre the ratio would effectively be larger. Together with the inadequacy of mobility and incentives to reach these far away areas, extension of services become minimal, often limited to providing seeds or seedlings of improved varieties to selected farmers and villages without enough assessment of beneficiaries’ needs or involving beneficiaries in any planning of extension activities. Field demonstrations are also not done in the desired number and are often too large for marginal farmers to benefit from and too costly. Research where technology is generated and passed on to extension service for dissemination, is often done on the research station with less on-farm emphasis, particularly in the tribal areas, leaving recommended practices less certain and less effective.

15. Linkages between line departments. At the MWS level, the interaction between the agriculture/horticulture departments and the land development department is often weak. The current practice, by and large, is sequential and not holistic. This implies that the agricultural aspects where most of the returns to land development activities lie, often begin after the completion of the engineering work. This weak interaction often results in more costly interventions that may not be financially viable. It also reduces the effectiveness of the agricultural interventions for lack of timely and joint planning.

C.   Institutional Support

16. Support of farmers of the Programme districts in agriculture, is mainly provided by the Agriculture Department for field crops and the Horticulture Department for fruits and vegetables. Agricultural research of both field crops and horticulture crops generate the technology and pass it on to these departments for dissemination. As stated in Para.14 above, for the tribal areas where the Programme is focussing, because of the remoteness of these areas and the staff weaknesses at the grass roots level, the support has been less than adequate. Also, the planning approach, except for some selected projects and schemes often implemented by NGOs, is a top-down one with minimum beneficiary participation, making its interventions less relevant. This situation has resulted in more NGO involvement at the grass root levels who, by and large, are more effective, particularly in the area of community mobilisation and capacity building. Interaction between NGOs and Government service agencies is weak and needs strengthening so that NGO successes can be effectively sustained and replicated. 

II. Programme Strategy

17. The Programme development strategy in agriculture would revolve around the following factors: 

(i)
Village (within a MWS) focus at the grassroots level with emphasis on the Palli Sabhas and linkages with the Gram Panchayat level.

(ii)
Promotion of self-reliant sustainable development amongst the tribal population through improved natural resources management.

(iii)
Full understanding, through a community participatory approach, of the agricultural situation of the beneficiaries (both current and with any other Programme interventions, like land improvement), and their areas of constraints and potential improvements. This understanding would require carrying out appropriate surveys which should be inclusive of the agricultural aspects from the inception of the planning process onwards.

(iv)
Motivation, mobilisation, and empowerment of the beneficiaries and their community-based institutions, (SHGs, VDCs, etc.) to participate in the planning, implementation, monitoring and evaluation of their own development activities aimed at improving their livelihood through a bottom-top planning process with the objectives of increasing food production and income.

(v)
Emphasising the inclusion of women farmers and the landless in the development process as they are carrying a large responsibility in the agricultural day-to-day activities. 

(vi)
Training of beneficiaries (including women) in various capacities to ensure effective Programme interventions.

(vii)
Provision, in a sustainable manner, of the technical guidance and technological options that will achieve the above mentioned objectives.

(viii)
Promotion of strong linkages and interactions with the Government and non-government technical expertise available in the Programme area to ensure sound and sustainable interventions and the accountability associated with such linkages. 

A. Technological Options

18. In coordination with the watershed land development activities, the technological options to increase food production and income of the tribal population in the Programme area would evolve through a community participatory process. Solutions to development needs would be approached in a holistic manner, considering both physical structures and agricultural interventions in tandem, and taking into account cost/benefit relationships and the impact of interventions on production and income. The agricultural development would be based on demand driven interventions aimed at maximising the use of harvested water and soil conservation resulting from the land development activities. This would be achieved by encouraging farmers to establish special interest groups to interact and receive guidance from the agricultural and horticultural technicians associated with the Programme. The process by which such interventions emerge must come from the beneficiaries and their respective groups, articulated with the help of the Community Facilitators and the various technical staff associated with the project. The process must take into account the full understanding of the: 

(i)
current practices and the indigenous experiences of the tribal population; 

(ii)
scope of agricultural improvement with and without any land improvement and the financial returns to such improvements building on the indigenous experiences; 

(iii)
availability of simple technology with obvious financial returns and applicability of such technology at the farmers level; 

(iv)
marketability of increased production; 

(v)
gender aspects ensuring that the Programme takes full account of the prominent role of women in agriculture;  and

(vi)
the need to monitor and evaluate Programme activities following well-defined key performance indicators.

19. Technology improvement in the tribal farming system can evolve from three sources: (i) tribal experiences, generally by more progressive farmers; (ii) on-the-shelf technology available from existing research recommendations; and (iii) the development of local specific technologies in an on-farm research mode. Since the latter is almost absent in the Programme areas, technological interventions will be, in the first instance, based on the first two sources. During implementation, and whenever a technology requires further testing at the local level, the Programme would support on-farm adaptive research activities to improve the technology.

20. The key principle aspects of technology to be promoted under the Programme will be: 

(i)
improved varieties of existing crops; 

(ii)
changed cropping sequence and rotation;

(iii)
improved crop husbandry (plant population and nutrient management);

(iv)
bio-fertilizer for sustainable improvement;

(v)
management with low cash inputs; and

(vi)
Podu conversion.

21. The choice of technologies to be promoted would be determined by land type, farming system and the resource-base of the farmers.

22. It is evident that technological recommendations leading to increased production and farm income are available, but may require some sharpening. They may have to be moulded to fit with the above key principles. This would be done as part of the community participatory approach, where intervention choices for any particular local area, like a MWS, would be determined and a programme for their dissemination would be devised. Key existing technologies for the various land types that are available for discussion and exploration with farmers at the local level are discussed in the following few paragraphs.

23. Lowlands. Rice remains a key food crop in the farming system of the tribal areas. It would continue to be mainly grown in the lowlands in the Kharif season and, depending on availability of water as a result of land improvement, it could be grown in the Rabi season under irrigation. The key production practices that can be introduced under the Programme, include, high yielding varieties (HYVs), use of row transplanting to facilitate better weeding, proper planting dates, and use of moderate levels of fertilizer, particularly nitrogen at the tillering stage. These interventions can not only contribute to improvements on their individual merits, but they would also positively interact with one another to further enhance the yield. The HYVs by the nature of their genetic make-up will positively respond to better management of water and nutrients resources. This coupled with better planting techniques to increase crop density and timely (pre-tillering stage) weed control to eliminate or reduce competition will further increase productivity and income. This concept applies to other crops as well. Further, on the bunds of rice fields, some coconut or shrub plantations can be considered for additional income or green leaf manure. The feasibility of expanding rice areas in the Rabi season would be based on comparative advantage with other crops vital to the communities such as vegetables, mustard, and maize, and to the marketability of such crops. 

24. Uplands. In the uplands, a variety of crops and practices can be promoted for rainfed and irrigated conditions. The latter would depend on water availability from ponds, percolation tanks and other irrigation improvements introduced under the Programme. Under rainfed conditions, the choice of annual crops could be amongst rice, ragi, pigeon pea, other pulses, niger and maize. With increased moisture at the root zone level as a result of land development, the response to HYVs, improved planting techniques (line seeding vs. broadcasting), and weeding would be positive. In terms of nutrients, dependence on leaf mulch, an indigenous practice, would be more appropriate. Chemical fertilizer should be considered in low rates and on a trial basis. A legume/cereal or legume/oilseeds rotation is recommended as part of nutrient management as legumes have the capacity to fix nitrogen in the soil to be available for the following crop. That, along with leaf mulch would satisfy the fertilizer requirement in most cases. A crop rotation would take into account the applicability of crops to the upland conditions of the specific areas, the food requirements of the community, and the marketability of the produce. Upon availability of water for irrigation, maize, vegetables, ragi, and pulses are recommended choices. The crop rotation and recommended practices discussed above would apply in principle, except that, because of greater availability of water, response to chemical fertilizer is possible and would be considered on trial basis.

25. Padara Land. Cultivation in the padara land would be mainly rainfed. Only in extreme cases water could become available for irrigation, and more likely with lesser per hectare quantities. In those cases, rice farming could be practised along with other competitive crops, vegetables, maize, or pulses. These would be approached in a similar manner to those of the uplands, with less emphasis given to the use of fertilizer, as available water for irrigation would be limited. Under rainfed conditions, the field crops that would generally be promoted would include pigeon pea, other pulses, ragi and other millets. Emphasis would be placed on a crop rotation that would include legumes as nitrogen fixing agent, and would take into account the food needs of the community and the marketability of the crops. Line seeding and weeding would also be highly considered.

26. Podu Land and Podu Conversion Package. In the Podu land, a multi-crop approach should continue as indigenously emphasized. The combination of crops would continue to be complementary as discussed in Para. 6. However, this would be considered along with fruit trees and agro-forestry to help in preserving the forest and reduce erosion and to gradually bring about a conversion to settled agriculture. A variety of trees such as teak, cashew, custard apple could be considered. These, however, would require a long time to reach production level. To promote such plantations, inter-cropping, in the early years of the trees, particularly with leguminous crops, will increase food production and improve soil fertility. To enable the marginalised tribals to make this transition to settled agriculture on podu plots, the Programme would provide further assistance by compensating for loss of food production for farmers more dependent on Podu cultivation, through a Podu conversion compensatory package. This comprises of increased employment opportunities and food assistance of 60 days per annum per household for three years by which time the horticulture crops will begin to provide income. It is anticipated that a total of 500 ha of such land will be developed under the Programme.

27. Fruit Trees. A large variety of fruit trees/crops are adaptable to the Programme area. Examples include cashew, mango, coffee, papaya, banana, pineapple, coconut, custard apples, and oranges. These would be considered to be included in the cropping pattern of any particular MWS taking into account their applicability, productivity and marketability of their produce. Also, management practices to ensure proper start-up of these plantations would include, in the early years, protection from grazing animals. Cattle herders should keep cattle away from fruit trees established areas.

28. Homestead Gardening. Several interventions can be introduced to improve the food productivity and income from the homesteads. The rearing of small animals including poultry can be enhanced. Some small fences should be constructed to permit the cultivation of some garden vegetables such as brinjil, tomatoes, lettuce, etc., primarily for home consumption. Furthermore, a variety of fruit trees can be advised including, where applicable, banana, mango, papaya, oranges and custard apple.

B. Institutional Support

29. The strategy for institutional support would be based on community mobilisation, capacity building, and empowerment through:

(i)
The establishment of representative farmers and landless groups, village development committees and technical sub-committees and Village Agriculture Volunteers (VAVs). 

(ii)
The training and capacity building of such groups and committees to enhance their capabilities in identifying and prioritising village needs to be incorporated in the Palli Sabhas Resource Management Plans (RMPs). 

(iii)
The enhancement of the linkages and interactions amongst the community, the facilitators, and the technical agencies involved with technology generation and dissemination and design and implementation of land improvements. 

(iv)
The training and capacity building of the facilitators and the technical staff involved in the design and implementation of agricultural interventions. The training and capacity building of the technical staff, who would mainly come from line agencies, would, through the exposure to a truly demand-driven approach, also have a wider impact as such staff are involved in other watershed activities under other projects and programmes. 

C.   Gender Aspects

30. In recognition of the prominent role of women in agriculture in the tribal areas (Para.11), the Programme's strategy would be to provide targeted support to women's activities, particularly through the formation of savings and credit SHGs to boost their confidence and enhance their managerial capacities. These credits could be used for income generating activities including farming through leasing land and/or through investing in the use of improved cropping practices. Also, the Programme would focus on women's training and full integration in the mainstream activities as village volunteers, VDCs and sub-committees members. In addition, and particularly at the beginning and until full integration is attained, the Programme would focus on separate interaction with women to ensure that they are able to formulate their own proposals for inclusion in the Palli Sabhas RMPs. The dissemination of improved technology would also focus on women farmers and landless, particularly on agricultural activities where they play a more prominent implementation and decision making role.

III. Programme Components

31. The Programme would support the following components:

· Technology generation and dissemination

· Podu conversion 

· Capacity building of support agencies

· Technical assistance

A. Technology Generation and Dissemination

Extension Activities

32. The main extension activities that would be promoted under this Programme are farmers meetings, the carrying out of field demonstrations, training of VAVs and farmers training. These are discussed below.

33. Farmers’ meetings. Meetings with groups of farmers by the agriculture sub-committee of the VDC and/or VAVs would take place regularly as part of the farmers' training (para.38) in the field to take stock of crop performance and discuss crop production problems and possible solutions. These would focus on diagnosing problems and recommending solutions. In the absence of knowledge of the solutions, the VDC will invite resource persons from the NGOs, and the Agriculture and Horticulture departments at the field level, and seek proper solutions. 

34. Field Demonstrations. The Programme would fund field demonstrations which would be carried out in farmers’ fields demonstrating improved technology adaptable to farmers’ conditions. This is an important method for convincing farmers to adopt new practices (the seeing and believing concept). These demonstrations would be of simple design (strips or crosses as per diagram below) generally demonstrating one or two factors of production at any one time. With more progressive farmers a complete package of 1-4 factors may be considered. The Strip layout is used for a complete package, and the Cross layout could be used to demonstrate two improved practices where positive correlation is expected such as weed control and fertilizer application, or HYV and fertilizer application. All other factors in the same field would be those of the farmers to serve as check control. 

Field Demonstrations Layouts


                                      1. Strip: Improved Package 
2. Cross: O = Farmer's Practice

                                         (1-4 Improved Practices)
                          A = One improved Practice      

                                                                                                            B = Another Improved Practice

35. The field demonstrations would be conducted in the land of representative farmers focussing on key changes in cropping practices viewed by the VDC/Agriculture Sub-Committee as crucial to increasing production and income at the village level. The size of the field demonstration would be small (0.05-0.1ha) repeated more frequently across villages and MWSs. Particularly with small and marginal farmers; small size demonstrations with larger number are more effective than fewer and larger ones. Smaller ones are also easier to manage and are less costly. It is envisaged under the Programme to have about 10,000 demonstrations throughout the 10-year period. These are calculated on the basis of two demonstrations per village per MWS for the first four years of the development of the MWS declining to one/village for subsequent years. The average cost per demonstration based on the cost of recommended inputs would be INR 100. This excludes family labour, which would be provided by the farmers. At the discretion of the community, and paid through the VDC, a small incentive payment could be made from Programme funds to the VAVs as a management fee for supervising the demonstrations during 1-2 years
. Thereafter, any payment should be made from the community’s own resources. To sustain a small programme of demonstrations after the completion of the Programme’s 10-year period about INR 350 per village would be required annually. This would be financed by the Community Development Fund that would be established at the village level.

36. Demonstrations would be periodically assessed inviting other farmers to see the performance of the improved technology as compared to farmers’ practice. At harvest, performance will be quantified in yields (using locally understood measurements), and Rupees. Results will be documented, discussed in Farmers Meetings and shared in Field Days (where a large number of farmers are brought together to discuss a series of such field demonstrations), under the farmers training programme, with other farmers in the same village and neighbouring villages of the MWS.

37. VAV’s Training.  VAVs, at the rate of one per village, would be trained in the planning, implementation, and monitoring and evaluation of field demonstrations. This would include visits to neighbouring villages, and the design and methodology involved in the selection of representative farmers and of the field layouts. The training would comprise four days per year for three years. 

38. Farmers’ Training.  About 10 800 farmers in groups of 10 farmers per village, with at least 5 females, would be trained in key cultural practices including planting techniques, weeding, land preparation, and transplanting, using the farmers fields and the field demonstrations as the main media. Training for the same group would comprise of one day’s training six times per year for two consecutive years for a total of 12 960 training days. 

39. Tools and materials to support the demonstration and training programme and the promotion of adaptive technology would be provided under the Programme. These include field implements, homestead garden tools, animal-drawn seed drills and seedlings of various fruit trees. Details are provided in Annex 13, Appendix 2, Table 8.

Adaptive Research

40. In cases where the introduced technology may not prove to be as adaptable at a particular MWS or in the case of an agricultural problem for which a solution is not available, the Programme would provide funds for adaptive on-farm research. Upon thorough examination by the VDC with the help of the agriculturists, a request will be made to the PSU which would arrange for the conduct of such research in farmers’ fields by contracting appropriate agencies. Adaptive research would be simple in design aimed at exploring under farmers’ conditions various options relating to the current problem situation. The on-farm trials would occupy small plots (about 0.1ha) in any one farmers’ fields, replicated over locations (2-3 per MWS) and time (3-4 years/research) to ensure the validity and applicability of the findings.  Provisions would be made under the Programme for about 6 000 such on-farm research plots at an average cost of INR 400 per location inclusive of labour costs (Annex 13, Appendix 2, Table 8). Once research is done and an adequate solution is found, the technology will then be demonstrated. Throughout the process of adaptive research, linkages between the researcher, the Agriculture and Horticulture Officers of line departments, the NGOs, and the VDC and farmers would be maintained.

B. Capacity Building of Support Agencies

41. Technical guidance to farmers will be provided by the NGOs’ own agricultural staff and/or by the Agriculture and Horticulture Department at the village and district levels To upgrade their skills and further build their capacity throughout the Programme period, the Programme would provide for regular training. The training will focus on the participatory process and involvement of beneficiaries in the planning, implementation and monitoring and evaluation of agricultural activities at the village level. In addition there will be refresher courses given on annual basis on the technical skills related to the technology requirements of the farmers and landless of the Programme area, and on the associated problems and the adaptability of proposed solutions. Provision is made to train about 270 staff (including government Junior Agriculture Officers and Horticulturists and NGO staff) in the Programme area. Details are presented in Annex 13, Appendix 2, Table 3. 

42. To enable the line department staff to be actively involved in assisting the Programme villages, the Programme will enhance their mobility, through providing motorcycles to the agricultural officers and horticulturalist at the rate of three per district (one for the horticulturalist and two for the junior agricultural officers of the Programme area) together with 100% replacement during the Programme period. 

C. Technical Assistance

43. In support of the agricultural component, the Programme will provide 30 person-months of local technical assistance. This would comprise 15 person-months in agronomy and 15 in horticulture and agro-forestry on the basis of  3 person-months per year for a five-year period. The three months would be divided into about one month at the pre-season planning, one month during the growing season and one month at the end of the season for monitoring and evaluation (Annex 13,  Appendix 2, Table 8). The consultants would provide guidance and advice to the ITDA and NGOs in matters related to the agricultural and horticultural aspects of the Programme. In particular, they would assist in the programme planning, monitoring and evaluation and in maintaining strong linkages between the ITDA and NGOs and the line departments. They would also take part in the training activities. In interaction with the line departments, they would take part in the finalisation of the agricultural interventions envisaged at the village level. The qualifications of such experts would be a minimum of a Master of Science Degree in agriculture/horticulture with minimum 10 years experience including at least 5 years in the field.

IV. Implementation Arrangements

44. Planning.  The basic implementation unit of the Programme would be the natural village. As an integral part of the village community development effort, the VDC and its agricultural and watershed/land development sub-committees, under the overall guidance and facilitation of the implementing NGO/PIA, and its Watershed Development Team (WDT), would draw up a Resource Management Plan. The land development aspects of the RMP will include both the engineering as well as the agricultural aspects. The plan will include the necessary interventions, the implementation modalities and monitoring and evaluation of such interventions. The plan will be drawn up in consultation with the farmers and landless population of the village and with technical guidance from the soil and irrigation engineers, the agriculturist and horticulturist. This would determine the extent of engineering works and the agricultural interventions that can be introduced within the MWS and their benefits in terms of increased food and income. These benefits would then be related to the cost of the engineering interventions to ensure their financial viability. In this participatory process, it is important that the agriculturists and horticulturists are an integral part of the development effort from inception to completion. Constant linkages should be maintained with all elements of this process including those at the village level, the WDT at the block level and the ITDA at the district level. Assurances in that regard should be obtained as this proposed approach departs from the current practice where the agriculturists often get involved after the engineering work has been completed (Para.15).  

45. Training.  Implementation of the training component including training of farmers, SHGs, VAVs, VDCs and their affiliated sub-committees, would be done by the facilitating NGOs with assistance as needed from the agriculturists/horticulturists of the line agencies. The ITDA would be responsible for the training of the agriculturists/horticulturists of the line agencies and the facilitating NGOs involved in the Programme. Annual plans for both training activities would be prepared and regularly monitored. 

46. Extension activities. The implementation of the extension activities will be the overall responsibility of the VDC and its respective sub-committees under the overall guidance of the facilitating NGOs and the agriculturists/horticulturists. Trained VAVs would be involved in these activities from the inception to ensure a smooth transition, as they will be entrusted with this role after Programme completion. Annual plans would be prepared and regularly monitored. Line agencies would need to continue their involvement beyond Programme completion to ensure the continuous flow of improved technology and to continue to provide the necessary technical support to the VAVs. Assurances to that effect would be needed. 

47. Adaptive research.  The VDCs, in consultation with the agriculture/horticulture experts, would be responsible for forwarding their requests for research investigations into particular problems to the ITDA. The facilitating NGOs would ensure that, as per the VDCs annual plan for adaptive research, engagement contracts are explicit and fit with the overall objectives of the VDC programme. The ITDA would be responsible for compiling the requests, identifying common problems and drawing up a list of research topics. An appropriate, competent research organisation (government research agency, line department, Agricultural University, NGO, private sector, etc.) would be engaged by the ITDA through a process of competitive bidding. The research agency would liaise with the VDCs, NGOs and WDTs to draw up the adaptive research programme. The VDC would be responsible for identifying farmers for the on-farm trials. 

48. Technical assistance. The PSU would be responsible for the recruitment and the monitoring and evaluation of the technical assistance consultants, through a process of competitive bidding.

49. Accountability. To ensure accountability in the implementation of the agriculture component, measures affecting all aspects of implementation must be determined and reflected in any contractual agreements. This comprise a clear terms of reference and expectation from each contributor to be closely monitored during implementation. The facilitating NGO would be responsible for these aspects towards the ITDA. The accountability of the facilitating NGOs would be the responsibility of the ITDA and measures towards that would be reflected in the NGOs contractual agreements.

V. Benefits and Justifications

A. Crop Models

50. Crop budgets, on a per hectare basis, have been prepared for the various crops and for the various land types and are presented in Appendix 1. The crop budgets were determined on a without Programme (WOP) and with Programme (WP) basis. Yield improvement as a result of the land development work and the agricultural interventions introduced  and incremental costs of improved practices form the basis for the financial returns for the crop. The crop models should be considered as guidelines as more applicable models should be produced on a MWS level as part of the overall-planning task for each MWS. 

51. The nine crops involved are rice, maize, vegetables, ragi, pigeon peas, other pulses, niger, minor millets, and mustard. These crops are currently occupying most of the area and are likely to continue on a large scale under the Programme. However, where fruit trees are likely to be important under any land type of any particular MWS (Para.28), crop budgets will need to be devised benefiting from the methodology used for the field crops in this report. This will be done by the VDC under the guidance of the facilitating NGOs and the horticulturists.

52. The WP cultural practices vary by land type and crop. On average, due to soil and water conservation as a result of the land development work, and in the lowlands and wherever irrigation is possible, line seeding, HYVs, application of chemical fertilizer and weeding are key elements of the improved practices. This applies, in varying degrees, particularly in the lowlands and to some extent in the uplands for rice, maize and vegetables. In rainfed areas, bio-fertilizer, line seeding and weeding are the key elements with HYVs and low rates of chemical fertilizer used less frequently and only when water conservation is substantial. Crop rotations involving leguminous crops such as pulses, and leaf manuring can substitute for chemical fertilizer. 

53. Based on the introduction of such improved technology through an intensified extension programme, yields are likely to increase in varying degrees with more increases for the crops grown in the lowlands and uplands than in the Padara and Podu lands. Yield growth will also be faster in the lowlands/uplands than in the Padara/podu lands, but in all cases, yields will not peak before at least 4 years of intensive extension activities. Where irrigation becomes available yields will increase markedly during the first year. Incremental increases will be slow (rice under irrigation is expected to yield 1.4 tonnes/ha in year 1 as compared to 0.8 under rainfed condition growing to 2.2 tonnes/ha in year 5). In comparison, under rainfed conditions, rice yields are expected to rise to 1.6 tonnes/ha at year 5.  Yields of rainfed pigeon peas are expected to rise from 0.6 to 0.9 tonnes/ha in year 5 after small increases in years 1 and 2. Ragi and minor millets under rainfed conditions are also expected to increase in lesser quantities and slower pace (0.35-0.55 tonnes/ha in a five-year period). These are just examples with more details available in Appendix 1. 

B. Environmental Impact

54. The impact on environment as a result of the agricultural interventions is expected to be positive. This is due to resource management improvement and rehabilitation of degraded lands by increasing vegetation in the steep slopes of the Podu and Padara lands and promotion of bio-fertilizer and use of leguminous crops as per indigenous practices. Use of chemical fertilizer will be at low rates, mainly in the lowlands and would not be expected to have any negative impact. Intensifying fruit trees and vegetables in homestead gardens would improve the environment in the dwellings. Use of HYVs, better seeding techniques and hand weeding would have no negative impact on the environment. Overall, environmental awareness across components would be an integral part of training activities.

VI. Monitoring Indicators

55. The agricultural component would be monitored and evaluated on regular basis. Inputs and outputs would be monitored at six months intervals using the annual work plan as the basis. The NGO/WDT would be responsible for regular monitoring and for submitting monitoring data to the ITDA which would carry out regular monitoring visits to villages. At the village and MWS level, monitoring would be the responsibility of the VDCs and their respective sub-committees with the overall guidance of the NGO. Whilst the final indicators to be used for monitoring the agricultural interventions would be established through participatory processes involving the communities at the commencement of Programme implementation, an indicative list of indicators is provided below.

Performance Indicators

56. The following performance indicators would be considered: 

(i)
Number and cost of female farmers trained; 

(ii)
Number and cost of male farmers trained;

(iii)
Number and cost of VAVs trained;

(iv)
Number and cost of training of staff of line agencies;

(v)
Number and types of field demonstrations carried out;

(vi)
Cost of field demonstrations;

(vii)
Number of farmers visiting field demonstrations;

(viii)
Quality and results of field demonstrations;

(ix)
Current cropping practices as compared with baseline;

(x)
Number of farmers adopting different practices promoted by the Programme;

(xi)
Interaction with line agencies - participation of agriculturist/horticulturist and Panchayat representatives in Programme activities - number of meetings attended; 

(xii)
Number, types and cost of adaptive research conducted;

(xiii)
Quality and results of adaptive research and farmers response;

(xiv)
Use of tools and materials provided by the Programme at the village level

(xv)
Use of motorcycles by line agencies; and

(xvi)
Participation and performance of the experts recruited under the TA component.

Impact  Indicators

57. The following impact indicators would be considered: 

(i)
Changes in arable areas across land types

(i)
Changes in cropping pattern;

(iii)
Changes in cropping intensity; 

(iv)
Adoption of improved practices;

(v)
Changes in crop yields;

(vi)
Changes in food production and income;

(vii)
Availability of inputs;

(viii)
Marketability of surpluses;

(ix)
Performance of line agencies;

(x)
Performance of VAVs;

(xi)
Overall status of food self-sufficiency

(xii)
Performance of VDCs and empowerment of community;

(xiii)
Improvements in soil and water conservation.

VII.
RISKS

58. The main risks associated with the agriculture component include:

(i)
The ability of the VDCs and Agriculture Sub-Committees to develop relevant and effective plans to improve the agricultural productivity of their respective communities and to effectively implement, monitor and evaluate such plans in a sustainable manner. This will be mitigated by the facilitation of experienced NGOs in community mobilisation, a well defined and executed training programme, and strong linkages with technical expertise from within the Government line agencies and the private sector.

(ii)
The lack of involvement of the agriculturist in the planning stage of the MWS could result in development works that may not be financially viable. This would be mitigated by including the agriculturists in the MWS planning and execution process from its inception to fully participate in assessing the likely agricultural output as a result of land improvement. This would be facilitated by the participating NGOs and ITDA to ensure close linkages between the agriculturist and the engineers throughout the development process in a holistic approach.

(iii)
The ability to properly identify agricultural problems and the cropping practices to mitigate such problems, and to properly design and execute field demonstration and adaptive research programmes to generate the needed technology and convince farmers to adopt them. This will be mitigated by the facilitation of experienced NGOs to ensure close interaction with the farmers and incorporating their indigenous experiences into these programmes, and maintaining a strong linkage with the technical experts in a continuous manner.

(iv)
The ability of the VAVs to assume the responsibility of conducting field demonstrations at the village level to ensure the continuity of flow of technology to farmers. This would be mitigated by training the VAVs in field demonstrations techniques and their participation in implementation prior to assuming that responsibility. Participating NGOs would facilitate this function.
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Appendix

1.
Crop Budgets

APPPENDIX 1

CROP BUDGETS
Tables

1.
Financial Model for Rainfed Rice in the Upland (per ha)

2. Financial Model for Rainfed Ragi in the Upland (per ha)

3. Financial Model for Rainfed Pigeon Peas in the Upland (per ha)

4. Financial Model for Pulses in the Upland (per ha)

5. Financial Model for Rainfed Niger in the Upland (per ha)

6. Financial Model for Rainfed Maize in the Upland (per ha)

7. Financial Model for Irrigated Maize in the Upland (per ha)

8. Financial Model for Irrigated Ragi in the Upland (per ha)

9. Financial Model for Irrigated Pulses in the Upland (per ha)

10. Financial Model for Vegetable (Brinjal) in the Upland (per ha)

11. Financial Model for Pigeon Peas in the Padara Land (per ha)

12. Financial Model for Minor Millets in the Padara Land (per ha)

13. Financial Model for Pulses in the Padara Land (per ha)

14. Financial Model for Rainfed Rice in the Padara Land (per ha)

15. Financial Model for Rainfed Ragi in the Padara Land (per ha)

16. Financial Model for Rainfed Maize in the Padara Land (per ha)

17. Financial Model for Irrigated Maize in the Padara Land (per ha)

18. Financial Model for Irrigated Rice in the Padara Land (per ha)

19. Financial Model for Irrigated Rice in the Lowland (per ha)

20. Financial Model for Bunded Rice in the Lowland (per ha)

21. Financial Model for Mustard as Paira Crop in the Lowland (per ha)

22. Financial Model for Paddy in the Podu land (per ha)

23. Financial Model for Pigeon Peas in the Podu land (per ha)

24. Financial Model for Pulses in the Podu land (per ha)

25. Financial Model for Ragi in the Podu land (per ha)

26. Financial Model for Minor Millet in the Podu land (per ha)

27. Podu Field Model
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� 	Provision for a maximum of INR 500 per VAV has been included in the Programme costs – see Annex 13, Appendix 2, Table 6





