


V.
 RESULTS AND DISCUSSIONSPRIVATE 

5.1
Land Utilization.


The total farm area possessed by 26 farmers under study was 155.4 hectares. The land use patterns for the two main categories of power and three subcategories of water source are shown in Table 5.1 and 5.2.


Almost 81% of the cultivated area on the tractor operated rainfed farms and 62% of the cultivated area on bullock operated rainfed farms was sown during the winter (Rabi) season. In Monsoon (Kharif) cropping season, 67% of the cultivated area on bullock operated rainfed farms and 58% on the tractor operated rainfed farms was sown. All the cultivated area on irrigated farm (of either power source) was sown during the Rabi season. However, 50% of the cultivated area on bullock operated farms with canal irrigation and 58% on tractor operated farms with tubewell irrigation remained fallow during the Kharif season.  

5.1.1
Reasons for Fallowing of Cultivated Area

Fallowing of land can be attributed to a number of factors. The main factor was the shortage of water.


During the Kharif season, shortage of water was the major reason that kept a good portion of cultivated land fallow not only on rainfed farms but also on farms with canal irrigation. In the case of canal irrigated farms most of the farmers grew rice and could not get enough water to support the crops for their whole farm. However, during the Rabi season only rainfed farms were affected due shortage of water.


Other factors are of localized nature. These are water logging and salinity, occurrence of floods during the Kharif season, resting of land for increased fertility and lack of draft animals and capital. 


In irrigated farms, water logging and salinity was an other reason due to which in the Kharif season, 8.4 ha on bullock operated farms with tubewell irrigation and 1.5 ha on tractor operated farms with canal irrigation could not be cultivated. In the Kharif season, rise in the river head causes the rise of water table in the adjacent fields. When the water table come close to the surface, salts accumulate in the root zone and due to presence of excess water or salts, cropping in that particular fields did not remain possible.


In tubewell irrigated farms some plots were kept fallow to increase fertility.


Lack of draft power or labor was also a reason for keeping the land fallow. Out of six under study farmers, there was one farmer on the bullock operated rainfed farms who could not cultivate all his land due to lack of capital for in time land preparation and sowing. This farmer had lost all his millet crop during previous Kharif season flood. In the Rabi season, he was afraid to take risk of flood. Moreover, to balance the loan of previous season lost crop, the farmer wanted to go for daily wages. Because in case he ask the fallow farmers to help during land preparation and sowing, he would have to extend his services on demand also. So the farmer decided not to cultivate his all farm area. It was commonly observed in rainfed area that the farmers who lose the crops in one season, prefer to go for daily wedges in the coming season. They cultivate the crop only on small portion of their land which remain sufficient for their family requirements. 

 
Flooding during the Kharif season was another factor due to which many plots remained fallow on bullock operated canal irrigated farms and tractor operated tubewell irrigated farms. Floods prevented the farmers to cultivate 50% of their farm area in tubewell irrigated farms during the Kharif season for this reason. However, during the Rabi season only 1% of the cultivated area of bullock operated rainfed farms remained fallow.

5.1.2

Cropping Pattern

Wheat was the major crop during Rabi season on rainfed as well as on the irrigated farms of the District. Chickpea and oilseed were also grown in some plots of rainfed farms in this season, whereas, mustard and vegetables were sown in irrigated farms. During the Kharif season, the cropping patterns consisted of millet in rainfed farms, rice in canal irrigated farms and sugarcane in both canal and tubewell irrigated farms. Rabi and Kharif fodder were grown on rainfed as well as on irrigated farms by the farmers depending upon the needs of the animals they owned (Table 5.3). Cropping patterns of individual farmers understudy are given in Appendix A 8.

5.1.3
 Crop Failure

The hill torrents have made deep cuts in the plain areas over the decades and these act as channels for the passage of flood water. At some places these channels are man made. The water is blocked in the bed of the torrent with a temporary dam, called "Bund" or "Gatti"  in the local dialects. This water is then diverted into big embanked fields. The floods in the torrents are very unpredictable in their timing and magnitude. They may be too early, i.e., before the erection of dams in the bed of the torrent or, they may be too big for the crude loose earthwork that quite often breaks and get washed away by the mere force of the flood. This system of irrigation requires a great deal of earthwork and much work throughout the year for preparation of fields for the next crop or for the next years' flood. These dams are prepared with the help of bullocks on bullock operated farms and with the help of tractors on tractor operated farms. 


Not all the sown area could be harvested due to floods. Out of the total sown area of 108 ha in the Rabi season, crops were harvested on only 92 ha. The fodder was harvested on 4 ha while rest of the 12 ha was destroyed by flood (Table 5.4). Similarly, out of the total sown area of 67 ha in the Kharif season, crops were harvested on only 31 ha. The fodder was harvested on 13 ha while the rest of the 23 ha was destroyed by flood. The crops on 65% of the sown area on bullock operated and 8% of the sown area on tractor operated rainfed farms were destroyed by floods during the Kharif season. However, during the Rabi season, 16% of the sown area on bullock operated and 28% of the sown area on tractor operated rainfed farms were destroyed by floods. The crops on canal and tubewell farms were also effected but they were not completely damaged as was the case in rainfed farms.


5.2
Analysis of Energy Inputs on the Survey Farms.


Energy inputs for farm operations were computed by summing the energy inputs of all crop plots of a given farm. The computation was done on both weekly and annual basis for the total farm and per hectare of holding. The average annual energy inputs per hectare from human labor, bullocks, electric motors or diesel engines and tractors for all six categories of farms are given in Table 5.5.


It is evident from the Table that the energy used by the farms increased as their mechanization level increased, i.e., the farms having tractors as their main power source used more energy than farms having bullocks as their main power source. Using a tractor takes more energy (kWh) to plow one hectare of land than using a pair of bullocks. This was due to the higher draft requirement of deep plowing and higher pulverization by a tractor plow than bullock plow. The farms with tubewell irrigation used more energy than the farms with canal irrigation followed by the rainfed farms. This was because of higher consumption of energy in irrigation from tubewell on tubewell irrigated farms than canal irrigated farms. In canal irrigated farms only man power was used for irrigation.


Permanent laborers include both the family laborers and the permanently hired laborers. The number of hours each permanent labor worked on an annual basis was calculated by summing up the work hours of permanent laborer in each category and dividing it by the number of permanent labor in that category as well as through the following equation.

Work hours

Work hours per ha per year x holding size

per laborer  =
─────────────────────────────────────────

per year    
      Number of permanent laborers

The computed values for work hours per permanent laborer on an annual basis are given in Table 5.6. The number of hours each permanent laborer worked during one year period of study on tractor operated farms were less than that on bullock operated farms. The decrease was due to economically sound position of farmers of tractor operated farms than the farmers of bullock operated farms. They would hire casual labor to do some of the jobs that they otherwise could have done themselves. 


Another factor for high use of permanent labor on bullock operated farms is the use of bullocks for most of the farming operations. Tractors on bullock operated farms were only used when it was hard for bullocks to plow i.e., sugarcane ratoon plots or rice plots having heavy soil. Sometimes a farmer had to hire a tractor when he was not able to plow all his fields at the appropriate time by bullock plow.


The use of bullocks for tillage was almost replaced by tractors on tractor operated farms. It takes less time but greater quantity of energy to plow one hectare of land with a tractor than with a pair of bullocks. For example on farms with tubewell irrigation it took 58 hours for a pair of bullocks to prepare one hectare seedbed. On tubewell irrigated farms the land preparation needed only two to three plowing (in some plots even direct sowing was also observed) due to sandy soil. A pair of bullocks produced an output of 0.74 kW per hour (0.37 kWh per bullock). In that case energy consumption amounted to 43 kWh. On the other hand commonly used tractor of 37 kWh took almost 8 hours to plow one hectare on tractor operated farms with tubewell irrigation. Hence taking an average load factor of 0.5, tractor used 148 kWh of energy for the preparation of land.


Nine out of thirteen tractor operated farms did not have bullocks for draft power. However, they do have other animals for milk. On some farms, bullocks or camels were used for the transportation of harvested crop from fields to threshing floor. They could easily transport the harvested crop from their fields to the threshing floor with their tractor and trollies but they used the camel because of their custom. Maximum use of tractors occurred during threshing operation of wheat on bullock as well as on tractor operated farms. 

Rainfed Farms.

Overall consumption of energy on rainfed farms was lower than the irrigated farms. One of the reasons of this low use of energy was low cropping intensities. 


Agriculture in this area depends on rains and hill torrents. The farmers on rainfed farms were able to cultivate their farms and sow crops in both cropping seasons of the year due to good rains. However, many of them lost their crops due to heavy flood and could not harvest their crops. If the area of crops destroyed by floods is deleted for the farms in these categories and only area harvested is considered, then cropping intensity worked out to be the lowest (Table 5.7) of the copping intensities of all categories (Table 5.3). This resulted in the lowest energy use.

 
The crops grown on rainfed farms were also different from the crops grown by the farmers in other categories due to lack of availability of irrigation water. Generally the farmers grew millet for fodder and grain during the Kharif season and wheat as a major crop during the Rabi season on these farms. Although the average size of the rainfed farms understudy was 8.2 ha compared to 4.6 ha and 4.9 ha of canal irrigated farms and tubewell irrigated farms respectively but the farmers on the rainfed farms were poorer than the farmers of the irrigated farms. The majority of farmers still use old practices that have been handed down to them. These practices constitute intensive use of manual labor with little input of capital.


Bullock energy was mostly used during land preparation and sowing operations on bullock operated rainfed farms. Sowing of all the crops was mostly performed with the help of locally made seed tube attached to the bullock drawn plow even on those farms where the main power source was a tractor. Due to a narrow planting window, farmers in rainfed farms always took help at the time of sowing from their neighbors on a reciprocal basis. Out of four, only one farmer on a tractor operated rainfed farms used a tractor mounted drill for sowing of wheat.


Maximum use of tractors was made during threshing operation of wheat. This operation was performed with tractor operated threshers on almost all rainfed farms. Out of six only one farmer on a bullock operated farm threshed wheat with bullock treading method. The other use of tractors was noted during land preparation on some bullock operated rainfed farms. 

Canal Irrigated Farms.

On the farms with canal irrigation, use of overall energy consumption was higher than the rainfed farms. The main reason for this high energy use was the higher cropping intensity on irrigated farms. On canal irrigated farms cropping intensities were 153% and 168% with 5% and 25% of the farm area under sugarcane crop on bullock and tractor operated farms respectively (Table 5.6). The quantity of canal water available was sufficient for the Rabi crops. However, farmers sometimes had to borrow water from each other, depending upon the level of immediate need of one farmer as against the quantity of water available that could be spared by the other farmer. This arrangement was mutual in character and worked on an exchange basis. The shortage of water was felt during the Kharif season when particularly rice was grown. Accordingly 9 out of 31 hectares remained fallow in canal irrigated farms.


The number of hours per hectare that each permanent laborer worked during one year period of study was the highest on the bullock operated farms with canal irrigation (Table 5.6). The main reason for high use of labor was transplanting, manual harvesting and threshing of rice crop by the permanent labor. The fellow farmers in the neighbor also helped at the time of sowing of crops on a give-and-take basis. Threshing of rice crop was performed manually by beating the harvested crop against a wooden block. In the case of sugarcane the standing crop was sold to mill owners.


Another factor for the high use of permanent labor on bullock operated farms with canal irrigation was the high use of bullocks in this category. The number of hectares per draft animal was 2 which is lower than all categories except bullock operated farms with tubewell irrigation. On an average usage of 78 kWh (211 h) per draft animal per year was observed which is highest among all the categories in irrigated farms (Table 5.8).


There were two reasons for which tractors were used after the harvesting of rice crop. Firstly, the soil becomes too hard for bullocks to plow and secondly, only a short time is left for sowing of wheat crop. However, after first plowing with a tractor, farmers on bullock operated farms with canal irrigation used bullocks for land preparation. 

Tubewell Irrigated Farms.

The total energy use was the highest on farms with tubewell irrigation because of the high use of electric/diesel engines for pumping groundwater. 


Farms with tubewell irrigation used less permanent labor than farms with canal irrigation. This could be due to low cropping intensity on tubewell irrigated farms. In Kharif season, 8 ha on bullock operated farms could not be cultivated due to water logging and salinity and 13 ha on tractor operated farms remained fallow due to flooding in tubewell irrigated farms. In those farms, cropping intensities were 151% and 142% with 51% and 40% of the farm area under sugarcane crops in bullock and tractor operated farms respectively (Table 5.6). 


The use of casual labor on tubewell irrigated farms was higher than the canal irrigated farms and rainfed farms since harvesting of sugarcane was done mainly by casual labor on tubewell irrigated farms. Farmers in tubewell irrigated farms can not grow rice due to the texture of soil that ranged from sandy to loamy. Consequently, the farmers who can take two crops mostly preferred to grow sugarcane. The sugarcane being a perennial crop, took a growing season equivalent to two crops like wheat and rice. The farmers who can not take two crops a year preferred to grow wheat crop only during the Rabi cropping season.  


Bullocks on tractor operated farms worked at substantially lower annual intensity than they did on bullock operated farms.  This indicates that the application of tractors caused a reduction in the number of bullocks on the farms.




