WATERSHED STUDY FOR GUJARAT         
                                                    CHAPTER 3


Chapter- 3

PROGRAMME IMPACT 

In this chapter we have documented the types of activities carried out in the four sample watershed areas and the expected/ actual impacts of such activities on the natural resources and village economy. 
3.1.
ACTIVITIES UNDERTAKEN

The work activities of the sample watersheds commenced around end of 1996 and got completed around early 2000. The details of activities carried out and expenditure incurred in each of the four sample watersheds are described in table 3.1. Land and water resource development activities constitute the primary areas of intervention in all watershed areas.

Table 3.1:
Details of activities undertaken

% of total expenditure

	Activity Type 
	Watershed No./ Name

	
	I

Nani Kankdi
	II

Demli
	III

Goria-Dhadela
	IV

Ambli

	1.Land and soil management 


	45.22
	16.39
	32.53
	38.78

	2. Drainage Line Treatment


	11.99
	13.34
	13.25
	3.09

	3. Water Resource Development


	33.19
	50.30
	37.49
	10.08

	4. Nursery and Plantations


	8.83
	13.99
	15.33
	33.20

	5. Agri Extension, livestock, etc


	0.77
	5.98
	1.40
	14.85

	Total 

(Rs in Lakh)
	100.0

(14.08)
	100.0

(19.75) 
	100.0

(15.62)
	100.0

(14.88)


[Source: PDI Survey- 2001.

 Note: watershed numbers I and II are in the plain district of Panchmahal, and the III   and IV are    in the tribal district of Dahod]

The land/ soil management operations included land leveling, contour bunding, terracing and gully plugging, which were carried out entirely in private agricultural land areas to improve the soil moisture regime in the watershed areas. The extent of land development activities depended on the physiographic conditions, and so the agricultural areas in the watersheds (I, III and IV) having higher land slopes required more soil work, resulting in relatively higher expenditure. In watershed II, expenditure on land development constituted about 16 % of total expenditure compared to about 32-45% in other watershed because of its flatter terrain. The other main activity is development of water resources by way of constructing farm ponds, tanks, wells and check-dams in agricultural farm lands owned by farmers as well in other lands owned by the community or the government.  In all watersheds (except in IV), about 33-50% of total expenditure was incurred in the development of new water resources. In watershed IV, where only about 10 % has been spent on development of new water sources, there is not much scope for development of such sources (pond, tank, etc) because its agricultural lands are located at a higher elevation in sloppy terrain. There are streams flowing in this hill watershed, and efforts had already been made earlier by other NGO (Sadguru) to harvest the stream-flows. The present land management activities in WS-IV, especially the terracing and contour bunding supplemented the previous water harvesting efforts in effectively conserving the land and water resources.

In order to improve the biomass resources through plantations of fuel wood, fodder and fruit species, nursery and plantation activities have been undertaken in cropland as well as in community land areas to varying extent in all watershed. Highest expenditure (33 %) in this regard is incurred in the hill watershed (IV) and the lowest expenditure (9 %) is found in the plain area (WS-I). In the plain district (WS I and II), the plantation activities are confined to mainly the cropland areas in the form of agro-forestry, while in the hill watersheds (III and IV); Community land areas are also substantially covered under fuel wood and fodder plantations.

In addition to these main activities, extension services are also provided to improve crop management and livestock management practices in the areas. However, significant expenditure in this regard is found in only WS-IV (15 %) and WS-II (6%).

3.1.1
Land Type Affected by Watershed Activities

The watershed activities discussed above have mostly influenced the cropland areas in all watersheds thereby benefiting only the land owning households, as shown in table 3.2. In the hill watersheds, especially in WS-IV, however, higher proportions of community wastelands have been developed by way of community plantations, etc., the benefit from which would also be available to the non-landholders.   

Table 3.2:
Details of Land types developed under watershed programme 

% of total watershed area

	Activity Type 
	Watershed No.

	
	I
	II


	III


	IV

	1.Crop Land Area 


	92.2
	100.0
	86.9
	68.1

	2. Community Land Area 


	7.8
	0.0
	12.1
	31.9

	3. Total Watershed Area

   (Area in ha)
	100.0

(500)
	100.0

(650) 
	100.0

(489)
	100.0

(495)


[Source: PDI survey- 2001.]

3.2.
IMPACT ON CROP AREA AND PRODUCTION

The land development and creation of new water resources in all watershed areas have effectively brought some additional areas under crops in both Kharif and Rabi seasons. The cropping pattern data collected from the sample farmers (table 3.3) indicate that paddy and maize are important cereals grown in kharif along with also some pulses manly in the tribal Watersheds (III and IV). In the Rabi season, pulses and wheat are dominant crops in all watersheds except in WS-I, where vegetables are grown to a large extent.  

Table 3.3: 
Crops grown by season 

% of Area/ plots

	Season
	 Crop 
	Watershed No.
	All Watersheds

	
	
	I
	II
	III
	IV
	

	Kharif
	Paddy
	42.1
	49.2
	26.3
	27.6
	35.2

	
	Maize
	14.0
	47.6
	29.5
	53.4
	35.5

	
	Bajra/ other cereal
	21.0
	0.0
	0.0
	0.0
	4.4

	
	Pulses
	5.3
	3.2
	37.9
	17.2
	18.7

	
	Vegetable
	17.5
	0.0
	4.2
	0.0
	5.1

	
	Oilseed
	0.0
	0.0
	2.1
	0.0
	0.7

	Rabi
	Wheat
	14.0
	39.7
	30.0
	28.2
	29.1

	
	Bajra
	26.0
	35.3
	0.0
	0.0
	5.0

	
	Maize
	0.0
	22.1
	23.8
	0.0
	14.7

	
	Pulses
	10.0
	0.0
	36.2
	71.8
	36.4

	
	Vegetables
	50.0
	0.0
	10.0
	0.0
	13.9

	
	Oilseed
	0.0
	2.9
	0.0
	0.0
	0.8


[Source: PDI survey- 2001]

In the recent years, with the improvement in soil moisture regime and availability of irrigation water from the newly created water sources, there is increased preference for growing improved variety of maize and pulses (gram) in both the seasons and for wheat in Rabi season. We discussed with the sample farmers to find out if at all there was any overall increase in crop yield since the commencement of watershed development programme in 1996. Although, there was hardly any increase in crop production during the last two crop years (1999-00 and 2000-01) because of successive droughts, there was general consensus that the crop damage was less severe compared to similar drought years prior to the watershed programme in 1996. In fact in the crop year of 1998-99, which was a good rainfall year, and when the land leveling works in many watershed areas were already completed or were about to be completed, there was a significant increase in their crop production. The responses of the sample farmers in this regard, as summed up in table 3.4, indicate that above 83 % of farmers in all watersheds experienced some increase in crop productivity, although there was marked variations regarding the extent of yield increase across different watersheds.

Table 3.4: 
Increase in crop yield experienced by farmers (during 1998-99)

% of all farmers/ cultivators

	SL. No.
	Crop yield information
	Watershed No.
	All Watersheds

	
	
	I
	II
	III
	IV
	

	1
	Increased yield reported
	83.9
	100.0
	85.2
	100.0
	92.8

	2
	Extent of yield increase
	
	
	
	
	

	
	a. Up to 5% 
	0.0
	80.6
	8.7
	0.0
	23.3

	
	b. 6-10 %
	15.4
	12.9
	30.4
	0.0
	12.9

	
	c. 11-25 %
	73.1
	6.5
	52.2
	0.0
	28.4

	
	d. 26-50 %
	11.5
	0.0
	8.7
	2.8
	5.2

	
	e. 51-100 %
	0.0
	0.0
	0.0
	75.0
	23.3

	
	f. Above 100 %
	0.0
	0.0
	0.0
	22.2
	6.9


[Source: PDI survey- 2001]

While up to 25 % of yield increase was reported in the first three watersheds, doubling the yield level was mentioned in the fourth watershed in the hill district. Such high increase in crop yield in WS-IV is explained by the fact, prior the programme, the un-terraced farmlands in the sloppy hill terrain were not able retain the rain water, and so the yield levels of crops were very low compared to all other watersheds. So, after the programme, when these farmlands got leveled with firm stonewalls to prevent any runoff loss, the yield levels showed marked improvements. The yield levels of major crop groups, before and after the project, as shown in table 3.5, indicate that as the pre-project yields were lower in the hill areas, especially in WS-IV, the % growth in the yields appear higher.

Table 3.5: 
Average Crop yields before after the project 

	SL. No.
	Crop yield of cereal and pulses
	Watershed No.

	
	
	I
	II
	III
	IV

	1
	Before Project 
	
	
	
	

	
	a. Cereal (maize): kg/acre
	800
	1000
	750
	600

	
	b. Pulses (gram): kg/ acre
	250
	300
	200
	180

	2
	After Project (1998-99)
	
	
	
	

	
	a. Cereal (maize): kg/acre
	1000
	1100
	1000
	1000

	
	b. Pulses (gram): kg/ acre
	350
	350
	300
	300

	3
	% Increase in yield
	
	
	
	

	
	a. Cereal (maize)
	25
	10
	33
	67

	
	b. Pulses (gram)
	40
	17
	50
	67


[Source: PDI survey- 2001]

The findings (table 3.5) also indicate that, even with higher % growth in the yield levels, the present yield levels in hill watersheds (III and IV) are slightly less than those of the plain watersheds (I and II). Thus, the watershed programme seems to have bridged up the yield differences in the low productivity region (hills) and the high productivity region (plains). The findings also indicate that the yield increase is higher in rabi season for pulses across all watersheds and this indicates the overall effectiveness of soil moisture conservation activities. Because of higher moisture availability in rabi season, farmers have also started growing maize and wheat crops in addition to pulses in selected fields/ plots.

The above yield information is based on farmers’ recall of 1998-99 (a normal rainfall year), when the watershed activities were not fully completed. So, it is possible to still increase the present yield levels mentioned above through introduction of new cultivation practices. However, assuming that the new yield levels are at least maintained, we have tried to estimate the total value additions to the four watershed areas.

Total Additional crop areas and output

The information on additional areas under crops after the project, collected from the PIAs, are examined along with the yield information collected from the sample farmers to quantify the total additional crop outputs generated for each watershed area. Table 3.6 presents this information. 

The project has effected an increase in total cropped area to the extent of 110-163 ha across the sample watersheds, resulting in increased availability of food grains in excess of 900 quintals in each watershed. These findings imply that in a good rain fall year, the watershed areas would get additional food grains ranging from 900 quintals (WS-III) to about 1500 quintals (WS-II) if the present trend continues.  Thus, on an average, a family in all the watershed areas, would get a direct consumption benefit of about 300 Kg of food grain per annum in a average rain fall year.

Table 3.6:
Additional crop areas and outputs generated in a crop year

	SL

 No.
	Additional Crop Area and output
	Watershed No.

	
	
	I
	II
	III
	IV

	1
	Increase in crop area in Kharif
	
	
	
	

	
	a. Area under cereals- acre
	60
	60
	43
	72

	
	b. Area under pulses- acre
	0
	28
	40
	0

	2
	Increase in crop area in Rabi
	
	
	
	

	
	a. Area under cereals- acre
	50
	68
	20
	30

	
	b. Area under pulses- acre
	0
	0
	60
	40

	3
	Total increase in crop area
	
	
	
	

	
	a. Area under cereals- acre
	110
	128
	63
	102

	
	b. Area under pulses- acre
	0
	28
	100
	40

	
	c. Total area- acre
	110
	156
	163
	142

	4
	Total increase in crop quantity
	
	
	
	

	
	a. Quantity of cereals- Quintal
	1100
	1408
	630
	1020

	
	b. Quantity of pulses- Quintal
	0
	98
	300
	120

	
	c. Total grains- Quintal
	1100
	1506
	900
	1120

	5
	Total increase in crop value
	
	
	
	

	
	a. Value of cereals- Rs in Lakh
	6.6
	8.5
	3.8
	6.1

	
	b. Value of pulses- Rs in Lakh
	0
	1.2
	3.6
	1.4

	
	c. Total Value- Rs in Lakh
	6.6
	9.7
	7.4
	7.5

	6
	Ratio of crop value (5c) to Total 

Expenditure on WS activities-%
	46.9
	49.1 
	47.4
	50.4


[Source: PDI survey- 2001]

We have attempted in the above table to work out the monetary value of the incremental crop output in the watershed areas by taking into consideration the average farm harvest prices of the food grain categories. The annual value of additional crop output generated works out to Rs 6.6 lakh in WS-I to about Rs 9.7 lakh in Ws-II. The gross values of such additional crop outputs across all watersheds work out to about 47-50 % of total expenditure on all watershed activities. 

3.3 IMPACT ON TREE/ FODDER PLANTATIONS

The land and water harvesting activities brought in additional cultivable areas under food crops resulting in additional food grains to the all the watershed communities. These villagers were also provided with fuel wood and fruit saplings, as apart of the watershed development programme, to meet their fuel and fodder requirement in near future. The quantum impact in this regard may be seen from the extent of plantations activities carried out, as shown in table 3.7.

Table 3.7:
Details of Tree/ Fodder Plantations 

	SL

 No.
	Plantations Activities
	Watershed No.

	
	
	I
	II
	III
	IV

	1
	Fuel wood plantations- Number


	2,000
	1,12,250
	1,53,546
	22,750

	2
	Horticultural Plantations- Number
	
	4,160
	750
	500

(17 ha)*

	3
	Pasture development- ha


	36
	-
	1
	18

	4
	% of Total project expenditure on Community land development
	8.5
	0
	15.0
	32.5


[Source: PDI survey- 2001. * Horticultural plantations in community lands]

Fruit saplings have been given to farmers in all watersheds for plantations in their own farm/ homestead lands. On an average, farmers in different watersheds have planted 2- 10 fruit trees. Such horticultural plantations on farmlands are more extensively carried out in WS-II in the plain district. In the hill district, especially in WS-IV, horticultural plantations have also been carried out in community lands. The outputs (fruits) from these plantations will be available as a direct consumption benefits to the villagers in 3-4 years and add to their nutrition status.

Fuel wood plantations have also been undertaken (table 3.7) in all watersheds. In WS-II, the entire fuel wood plantations are found in field bunds, and fallow farmlands, while similar plantations in other watersheds (WS-I, III and IV) are carried out mostly in community lands, where the non-land holders (landless) may also share the fuel benefit. 

Pastureland development works to provide fodder to stall fed animals like cows and buffalos have been carried out in only two watersheds (WS-I and WS-IV) in both the districts. However, in none of the watershed areas, including the two watershed areas of pastureland development, there is any community agreement regarding practice of controlled grazing or stall feeding, so as to facilitate biomass growth and check further land degradation in specific community land areas. The programme, thus, does not seem to have a strong positive impact on sustained fodder availability and scientific livestock practices.

It may also be seen in table 3.7 that development of community land has hardly received any priority in the first two watersheds in the plain district, where a maximum of about 8.5 % of total project expenditure is devoted to community land development works. In contrast in the hill/ tribal district (WS-III and IV), 15-32 % of total project expenditure is for development of community land resources.

3.4
IMPACT ON LIVESTOCK HOLDING AND GRAZING PRACTICES

In order to further explore the aspect relating to livestock practices, we asked our sample households about their livestock holdings to know whether there has been reduction in the number of open grazing animals (goat/ sheep) in favour of more of stall fed animals (cow/ buffalo). The households reporting possession of these livestock categories are shown in table 3.8.  

Table 3.8:
Respondents reporting various livestock holding and purchase 

% of all respondents

	SL

 No.
	Livestock Information 
	Watershed No.

	
	
	I
	II
	III
	IV

	1
	Having cow/ buffalo


	38.5
	56.1
	71.8
	83.3

	2
	Having goat/ sheep


	34.6
	41.5
	40.6
	80.5

	3
	Having Poultry birds


	36.5
	26.8
	3.1
	0.0

	4
	Purchased cow/buffalo during last 2 years
	15.4
	24.4
	37.5
	0


[Source: PDI survey- 2001]
In all watersheds milk and meat generating animals/birds are kept by a large number of sample households to supplement their food items and cash resources. While cows/ buffalos are kept for sourcing domestic milk consumption of children, goat/ sheep are mainly for market. While about 38-56 % of sample respondents reported having cows/ buffalos in the first two watersheds of the plain district, the same was found among 71-83 % of households in the hill district. About 15-37% of households in all watersheds (except in WS-IV) reported purchasing of cow/ buffalo after the implementation of watershed programme, during the last two years. However, such addition of milch animals to the livestock holding did not take place at the expense of goat/ sheep. A large number of households, 34-41 % in first three watersheds and 80% in WS-IV, continue having the same or more number of sheep/ goat. Thus, strict stall-feeding is not followed in any of the watershed areas. The large number of goat keeping households across all watersheds, especially in the hills, facilitates the on-going process of land degradation of the community land areas. 

Even the stall-feeding animals like cows/buffalos/ bullocks are not entirely stall-fed. These animals also open graze in community/ pastureland areas. In the absence of a clear and agreed livestock holding and grazing practices, there cannot be a favourable long-term impact on conservation of common land resources.

3.5
IMPACT ON EMPLOYMENT GENERATION

The watershed development programme has a significant positive impact on creation of employment opportunities for the villagers, both landless as well as landowners. The quantitative impact in this regard, as shown in table 3.9, indicates varying employment effects across watersheds.

The expenditure on labour as % of total expenditure on all watershed activities is an indicator labour intensive operation being carried out in a given watershed. In this connection, we find a minimum of 43-45 % of total expenditure on labour in two of the watersheds (II and IV), while still higher labour expenditure is found in WS-I (63 %) and the highest (79 %) in WS-III. Corresponding to the actual amount spent on labor, employment has been created during the four-year operations to the extent of about 17000 of man-days in WS-I to the highest of 31000 of man-days in WS-III. The average employment generation per ha of watershed areas works out to 33-34 days in WS-II and IV, 44 days in Ws-I and the highest of 63 days in Ws-III. The same inter-watershed trend is found with regard to man-days of employment generated per each household in a watershed. In two of the watersheds (II and IV), about 50 man-days of employment were created for each household, while it was 70 days in WS-I and about 90 days in WS-IV.

Table 3.9:
Expenditure on labour and man-days of employment created

	SL

 No.
	Employment Information 
	Watershed No.

	
	
	I
	II
	III
	IV

	1
	Total Expenditure on labour- Rs lakh


	8.88
	8.55
	12.34
	6.68

	2
	Labour as % of total expenditure-%


	63
	43
	79
	45

	3
	Man-days of employment-Number


	22,208
	21,380
	30,855
	16,711

	4
	Avg man-days per ha of WS area


	44
	33
	63
	34

	5
	Avg man-days per household


	70
	52
	93
	51


[Source: PDI survey- 2001]
The watershed activities were carried out during 4 years from 1996-97. However, the operations were significantly taken up since 1997-98, and about 40-50 % of expenditure was incurred in the drought year of 1999-2000 in WS-I, II and IV, while in WS-IV, the same activities were extended even to the subsequent drought year (200-01). The watershed programme has, thus, significantly provided employment opportunities to the needy households when they needed the employment most in the drought years, when there was no other wage employment for them from the government especially in 1999-00. (Limited help from government was available only March 2001)

The households across watersheds, not only got employment in times of their need in drought years, they even got higher wage rates (Rs 40 per day) compared to what was offered to them (Rs 25) in other government programmes, and they didn’t have to pay any bribe or cut to get the employment and other benefits from the watershed programme.  

3.6
PEOPLE’S PERCEPTIONS

The sample households were asked about what they felt were the main impacts of the watershed programme in their villages. The responses of the households indicating their perceptions of the programme impacts are described in table 3.10.

Table 3.10:
 Perceptions of households regarding likely impact of watershed

% of all households

	SL. No.
	Various Perceptions
	Watershed No.
	All WS

	
	
	I
	II
	III
	IV
	

	1
	There will be more crop production


	71.2
	65.9
	100
	97.2
	81.4

	2
	There will be more fuel wood/ fodder


	98.1
	85.4
	84.4
	100
	92.5

	3
	There will be less soil erosion


	96.2
	78.0
	75.0
	97.2
	87.6

	4
	There will be more ground water


	94.2
	85.4
	93.8
	100
	93.2

	4
	There will be more employment


	96.2
	90.2
	100
	97.2
	95.7


[Source: PDI survey- 2001]

The sample households included both landless and landowners. Their overall perceptions indicate that employment benefit is the most favourable impact of the watershed programme, indicated by above 90 % of households in all watershed areas. Equally important is the perception regarding improvement in ground water condition overwhelmingly reported by 85-100% of households across all watersheds. Next in importance is the general perception that the overall biomass cover will improve resulting in higher availability of fuel wood and fodder, especially the latter: this aspect of the programme impact is indicated by a minimum of 84 % of households in each watershed area. Similarly, a minimum of 75 % of responses across the watersheds indicates the positive impact of the programme on soil-moisture conservation. That the project will also help in increasing the agricultural output is highly perceived by a minimum of 66 % of households. The impact regarding the agricultural output is indicated by almost the entire households in the hill district (WS-III and IV), where there is hardly any landless. The landless found more in the plain district (Ws-I and II), are not sure of crop benefit, and so the overall perception in this regard in these watersheds has been somewhat lower.

As both the landless and the landowners have got the employment benefit, a very large majority in all watersheds has felt this aspect of the programme impact. However, it is important to note that the households, irrespective of their landholding status across all watersheds, have highlighted the positive impact of the programme on improvement in ground water conditions. 

Our group discussions in all watershed villages reveal that there is a general improvement in the ground water levels. In spite of the recurring droughts (in 1999-2000 and 2000-01), water was available in many village wells even in April- May 2001: Water in these wells was not available in similar drought years prior to the watershed programme. 
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