

5.6  
Present and Future Energy Demands in D.I. Khan District.PRIVATE 

5.6.1
Energy Demand Schedule During 1992-93

Using the data of the survey farms and extrapolating it to cover the whole cultivated area of the D.I. Khan District (Table 4.3), with all computations based on 7 working days a week and 365 working days a year, it was observed that throughout the year, on an average each agricultural labor worked about 1 hour a day for the activities directly related to the agricultural production performed in the crop plots. This did not include activities like land forming, repairing and making of levees, irrigation channels, marketing and travel involved to buy various agricultural inputs like seeds, fertilizer, pesticides. In rainfed areas, the year 1992-93 was comparatively better due to good rains. Many of the farmers could grow two crops in this particular year.


An average rating for the estimated 62,200 bullocks (draft animals) in D.I. Khan District was 0.37 kW per bullock for agricultural operations. The peak use of bullock power occurred during sowing operation of wheat; at that time they worked for an average 3 hours a day. 


It should be clearly understood that the timeliness of agricultural operations is very important and one should not be misled by the average values on the use of various energy sources on annual, monthly or sometimes even on a weekly basis. Sowing or planting dates involve penalties when critical timeliness requirements are not met, as seed bed preparation must be done within a proper range of soil moisture. Irrigation, intercultural operations, application of fertilizers and all other production practices have timeliness aspects. Penalties of not meeting timeliness requirements guide the farmers in deciding about what power sources and equipment combinations they should have within their economic reach to reduce timeliness penalties.


There were about 250 diesel engines with an average rating of 11.94 kW (16 hp) and 1500 electric motors with an average rating of about 7.46 kW (10 hp) in D.I. Khan District during 1992-93. These were used an average of 2.3 hours daily for irrigation purpose. The supply of electricity remained very irregular throughout the year and more so during the summer and winter months. In the months of March when this supply was comparatively better, electric motors worked for 12 hours continuously. Due to irregular supply most of the farmers in D.I. Khan District could not thresh their wheat on electric driven thresher that could thresh at a lower cost than tractor run thresher.


The estimated 4500 tractors in the district with an average rating of about 37 kW were used for agricultural operations. The maximum use of tractor was 12 hours per day during threshing of wheat crop whereas the average annual use was about 0.7 hour per day. Many tractors could not be used fully for agricultural operations as their use on farms was limited to tillage and transportation of agricultural produce and/or only during threshing of wheat. The use of tractor can be increased if the farmers have equipment to perform many other operations like seeding, cultivation, and harvesting using reapers.


The estimated use of various energy sources for agricultural operations in D.I. Khan District during 1992-93 are shown in Fig 5.7. These estimates are based on projections of energy use from various sources as made by the farms in various categories, with per hectare usage in each category applied to the number of hectares of each category in D.I. Khan District (Table 4.3). The highest human labor use occurred from mid March to end of April at the time of wheat harvesting, and that was the period when the shortage of labor was felt most severely (Fig 5.7). Due to the shortage of energy, various agricultural production activities were spread over a longer period than that would give optimum production. For example, the optimum period for wheat sowing might be only a week or 10 days long, but wheat was sown over a 4-6 week period. The spreading of sowing dates helps to spread the harvesting dates, but to a lesser extent. Due to clear days with low humidity and high temperatures after mid March and throughout April the wheat crop matures very fast and the difference of 4-5 weeks at sowing time results in a spread of maturity dates of only about two weeks at harvest time. The energy requirements during peak periods increased tremendously over the actual patterns of energy use. This leads to the conclusion that the shortage of human labor would become very severe during harvesting season if the entire wheat crop was sown during optimum dates. Also, the shortage of bullock power and human labor would become quite severe during the seedbed preparation and sowing operations at sowing season of wheat crop.

5.6.2
  Priorities of Mechanization

The discussion in the preceding section suggests that harvesting machines are needed immediately for both tractor and bullock operated farms. 


In 1987 combine harvesters were introduced in Pakistan. Two of them were brought to D.I. Khan District also. At present there are about 570 combines working in Pakistan (IQBAL et al. 1992), but none of them are working in D.I. Khan. Combines brought to Dera Ismail Khan District did not prove worthwhile because (a) small land holdings (b) less investing capacity of farmers in the area (c) lack of repair and servicing facilities for machines. The other big disadvantage observed by the farmers in combines was the wastage of straw. The Millet tractor company is working to overcome this problem, but this is in the developmental stage. The farmers for whom straw is important, combine harvesters are not the solution until there is some machine to collect straw. 


Another solution to the harvesting of wheat crop is the development of reapers for both bullock and tractor operated farms. In 1992-93, reapers were not extensively used on the farms even there was a shortage of harvest labor. It is not a simple machine and requires good mechanical knowledge for proper handling, maintenance and repair. To operate a reaper the field should be free of big stones, tree trunks and other obstacles. In short, the land should be precisely level. The machine essentially consists of a knife, crank connecting-rod mechanism to impart the knife a reciprocating motion and a frame to hold everything together. The effective functioning of a reaper depends upon a sharp and correct knife. The reaper, although an expensive implement, help to overcome peak labor demands during harvesting of wheat season. Many times the reaper is fitted with a binder, which facilitates the binding of cut crop for easy transportation. All these features add to the cost and complexity of the machine. Several organizations in the country, e.g., FMI of PARC; AMRI, Multan, Ittefaq and Pakistan Engineering Company (PECO) etc., are engaged in the development of tractor-powered reaper. The small farmer can only be benefitted from this effort if he gets the machine on rental basis. Otherwise he shall be interested in the improvement of his sickle.


To meet the peak requirements of human labor and bullock during the seedbed preparation and sowing season of the Rabi crops mechanization is unavoidable. It was recommended by the government to import tractors, but benefits of mechanization were not reaped by the farmers having small or medium size farms who contribute 65% of agricultural production (Pakistan Statistical Year Book, 1989). It was first thought that mechanization is another name for tractors. Very little attention was, therefore, given to the development and introduction of appropriate implements to go with the tractor. Consequently, the only widely used implements with the tractors today are the tine cultivators, disk harrows, wheat threshers and trolleys.


A seed-cum-fertilizer drill is a very useful farm machine. By using seed drill a farmer could sow 0.4 hectares per hour; whereas with a seed tube attached to the bullock drawn plow, farmer can sow only 0.2 hectare in 5 hours working day. Besides the merits of sowing crop in row with uniform crop stand due to uniform seeding with tractor mounted drill it is also convenient for a farmer at the time of weeding, harvesting and fertilizering. However, its use was limited to 'Progressive farmers' and government farms. There were 30 grain seed-cum-fertilizer drills available in the area. The trend was to use drills for seed only, which were almost 60 in number in D.I. Khan District during 1992-93. Local dealers had brought some seed-cum-fertilizer drills from Faisalabad (Punjab) and those performed quite satisfactorily. 

5.6.3.
Energy Demand Schedules Using Different Projections

Using the data of the survey farms, various projections were made to determine the patterns of energy demand from various sources as mechanization progresses. These estimates are based on projections of energy use from various sources as made by the farms in various categories, with per hectare usage in each category applied to the number of hectares of each category in D.I. Khan District. The total cultivated area of the District during 1992-93 was 238,700 hectares of which approximately 150,500 hectare was rainfed or under seasonal flood irrigation system, almost 53,200 hectares were under canal irrigation system, and 25,700 were under tubewell irrigation. For the remaining cultivated areas, irrigation sources are perennial springs or flood water of river, and most of these areas can not be irrigated by any other than present sources. Chashma Right Bank Canal, a gravity irrigation scheme expected to irrigated about 141,000 hectares, is under construction. It is planned that it will be executed in three phases. Its first phase was almost complete and it was irrigating an area of 53,200 hectare out of 57,500 ha. The work on second phase was supposed to start in 1994 and it will supply irrigation to an additional area of 38,000 hectares. In its third stage it will irrigate the additional area of 45,000 hectare (HEILER and BROWN, 1990). The area under tubewell will almost come under canal after completion of the canal. For all projections, the total cultivated area was considered constant at 229,000 hectares (53,000 and 26,000 irrigated with canal or tubewell respectively and 150,000 hectares rainfed).


The following are the bases used for projections of different demand schedules for human labor, bullock, electric motor or diesel engines and tractors.

5.6.3.1
Projection 1:


The demand schedule in this projection is based on moving all the cultivated area under bullock operated farms to the tractor operated farms. 

5.6.3.2
Projection 2:

Floods are one of the major problems of rainfed area. In a study it was found that one-third of the total cropped area is damaged by floods every year (AHMED, 1990). The magnitude of the problem of floods can easily be assessed by the havoc these hill torrents bring to the area. This can be only partly estimated from the payment made as compensation to the flood ravaged areas. Simultaneously, it has been proven that the fertile and alluvial soils of the piedmont plain, hold a vast potential for productive use. "Let not a drop of rain falling on this land go to waste and be allowed to run off to sea". This is the saying of a great Sinhalese king of Sri Lanka who lived about 1500 years ago. Gigantic reservoirs were built by the king and his successors. These reservoirs are still there to store water for irrigation and bear testimony to their wisdom and foresight. In this projection one has to think about flood control and irrigation.


The solution to this problem lies in the construction of earthen water conservation structures.


HEILER and BROWN (1990) calculated that an embankment in the shape of 3 sides of a rectangle with a base length along the lower level of 3000 m and two extending arms up-slop 4176 m long 6 m high at the highest point giving a maximum of 5 m of water, would store in excess of 22.2 million cubic meter and involve 0.7 million cubic meters of earth work. Given a gross supplemental irrigation demand of about 0.6 m, such storage would supply the needs of at least 3644 hectares. The piedmont plain in D.I. Khan has an average slope of about 1 in 800, is composed largely of silty clays and clays in the upper 9 m of the surface profile and is an ideal environment for the construction of earthen water conservation structures, according to these authors. 


The cultivated area during 1992-93 was 239,000 hectares. Out of which canal irrigated area after the completion of Chashma Right Bank Canal Project will be 141,000 hectares. For the remaining cultivated area of 98,000 hectares, 28 structures (dams and reservoirs) would be required (as per calculation of the authors HEILER and BROWN, 1990). 


Total inflow to structures (dams and reservoirs) measured during flood was 25600 m3/sec (AHMED, 1990). With one hour of flood, total inflow would be 92 million m3. One structure has the capacity of 22 million m3, so the 28 structures will have the capacity of 616 million m3.


For outflow, it is estimated that to irrigate 3500 ha (instead of 3644 ha as estimated by the authors) to the depth of 0.6 m, 2160 m3 per day would be required. For whole year total discharge from the dams for the cultivated area amount of 800,000 m3. This calculation shows that not only cultivated area but also the other culturable area could be irrigated from these structures. 


The estimated expenditure of 10 million rupees will be on one structure, so the total expenditure on 28 structures would be 280 million rupees. The cost of irrigation per hectare on remaining 98 thousand hectare would be approximately 3000 rupees. By contrast, stage-III main supply facilities of Chashma Right Bank Canal Project will cost in excess of Rs. 17000 per hectare irrigated (HEILER and BROWN, 1990).


GILANI (1990) explained that provincial government of N.W.F.P. provides Rs. 9 millions as a subsidy every year for the maintenance of flood streams and their distributories and building of new dams.


Control of flood water is not something new or hypothetical. Even before partition, the flood irrigation system was secure. People had to follow the law that provided judicial use of the water. At that time the flood water was equally distributed and the area was producing cotton, wheat, gram, rape‑seed, barley, millet, sorghum, melons, etc., and the farmers were prosperous (GILANI, 1990; GANDAPUR, 1990). This system worked almost till 1956. Unfortunately after 1956, the system of distribution of flood water was abandoned and the water from one stream flowed into another. The amount of water became more than the capacity of the other stream; as a result on the one hand land remains barren due to unavailability of irrigation water while on the other, the same uncontrolled flood water causes big damage. 


It is, therefore, assumed that the available flood and perennial water is sufficient to bring all the cultivated rainfed area under assured and flood free irrigation system. 

5.6.3.3
Projection 3:



The basis of this projection is that all cultivated area would be under assured flood free irrigation system with main power source of tractor.


Total annual demand for energy from various power sources during 1992-93 and the estimated demand for the three different projections are given in Table 5.27. It is clear from the table that although the overall demand of energy inputs increases over the 1992-93 level in Ist projection but the human labor hours and bullock energy will reduce due to more use of tractors. Demand of tractor energy will also increase due to increase in cropping intensity. More area will have to be tilled, moreover higher yields are expected which will require more time of tractors during threshing.


In projection 2, all the cultivated area will come under assured canal irrigation. However, the main categories will remain the same, i.e., the bullock operated farms will remain bullock operated farms and tractor operated farms will remain tractor operated farms, only their irrigation water supply will became permanent and without fear of floods. In this projection the most significant increases occur in the demand of human labor. The use of electric motor and diesel engine for irrigation will drop down to zero. This will reduce electrical energy consumption in the country. Tractor use will increase mainly due to higher yields of crops and higher cropping intensity. However, total energy use will also reduce from the present situation.


In the third projection every farmer will move to the category of tractor operated farms with assured irrigation. In this case tractor will replace the bullock power. Use of electric motor or diesel engine for pumping ground water will not be required. Demand of tractor power will increase and similarly total energy consumption will also increase from projection two. This will be due to increase in cropping intensity and higher yields of crops, which will require more energy for tillage and threshing. However, the total energy use will still be lower than the present use. 


Using the data from survey farms, the intensity of cropping for the D.I. Khan District during 1992-93 was about 141 percent. If the flood effected areas are excluded from the cropped areas the cropping intensity based on harvested area remains only 119%. With sure supply of irrigation this intensity is expected to increase above 150% (Table 5.27). 


The estimated increase in production of Wheat crop, per hectare change in cost of production and gross margin are given in Table 5.28. It was estimated that production of wheat during 1992-93 in D.I. Khan was 280,000 tons. With the implementation of Ist projection, this production will increase to almost 360,000 tons. Although, decrease in cost of production will occur 2% but increase in gross margin of farms is expected to increase 26% under the first projection. The target to mechanize all the farms in D.I. Khan can be achieved with easy installments of loan policy of the government to purchase tractors. Agricultural Engineering Department rents bulldozers on a subsidized rate for agriculture and can start a policy of renting tractors on subsidized rates for use in agriculture only. They may train the villager as drivers fulfilling the demand for technical skills where the landlords of big farm areas hesitate to purchase tractors mainly because of the absence of skilled labor. 


In the case of sugarcane, half of the total crop area was considered under sugarcane ratoon crop while the other half was considered under planted sugarcane crop. It was observed (Table 5.29) that with the movement of all bullock operated farms to tractor operated farms, the increase in production will be small mainly because tractor or bullock did not make much difference for ratoon crop. It is also evident from the Table (5.29) that decrease in cost of production will also be small. However, in the 2nd and 3rd projections much part of the rainfed area is expected to come under this crop. In these projections, half of the present rainfed area is expected to come under sugarcane crop. The electric/Diesel energy will not remain in use for pumping, so cost of production will reduce and gross margin will increase.


It can be concluded that the progress toward mechanization would increase production tremendously by increasing yields, cropped area and intensity of cropping.


The weekly patterns of energy demand from various power sources for projection 1, 2 and 3 are shown in Fig 5.8, 5.9 and 5.10 respectively. Comparisons may be made with Fig 5.7 that shows energy demand as found for 1992-93. For projection one, the demand of human labor and bullocks will reduce during land preparation operations for the Rabi crops (mainly wheat) in October-November (Fig 5.8). However, energy inputs from tractor will increase. Its maximum use will occur during threshing of wheat in April-May.


For projection 2, Fig 5.9, the demand of human labor and bullock energy increases throughout the year mostly due to higher cropping intensities. Demand of tractor will also increase and it will be at its peak during wheat threshing time; due to higher yields it will take longer duration for threshing operation. The use of electric motor or diesel engine for irrigation will almost drop down to zero. 


For projection 3, Figure 5.10, the demand for human labor increases to its peak during the wheat harvesting season.


The increase or decrease of human labor, bullock power and tractor hours on per hectare basis is indicated in Table 5.30. It is clear from the table that in the first projection the work load of human labor and bullock will decrease with the substitution of tractors for bullocks. The maximum number of human labor hours required during the peak week would be 3 million. Use of bullock will drop significantly on per hectare basis. It is expected to be used for sowing operations in rainfed area for certain period.


In the 2nd projection, assured irrigation will increase the cropping intensity. With the inclusion of bullock operated farms, comparatively more human labor will be required. The maximum number of human hours required during peak periods would be almost 5 million (Table 5.30). Similarly requirement of bullock hours will also increase.


In the 3rd projection, all farms having tractor as their main power source and assured water source for irrigation will reduce the use of human labor but it will still be high enough due to higher cropping intensity compared to other two projections. The use of bullock will drop down but the use of tractor will increase tremendously. The maximum demand of human labor hours during peak week of wheat harvesting would be almost 5 million in third projection (Table 5.30).

5.7  Present and Future Farm Equipment Demands in D.I. Khan District.

The estimated percent area operated by different power sources during 1992-93 is shown in Table 5.31. On this basis total annual demand of farm machines under various projection were estimated (Table 5.32). 


During 1992-93 it was estimated (Agricultural and Revenue Department) that the cultivated area of D.I. Khan District was 230,000 hectares. The average cropping intensity calculated from the results of a year long study was about 141%. Hence the total cropped area with this cropping intensity was 324,300 hectares. With first projection this cropping intensity is expected to be 145% and the cropped area is expected to be 333,500 ha. With the implementation of second projection cropping intensity is expected to increase to 157%, and the cropped area is expected to increase to 361,100 hectares. In case of third projection, cropping intensity is expected to be 168% and the cropped area should increase to 386,400 hectares. 


In 1992-93, there were 4500 tractors available in D.I. Khan District for agricultural use. If the number of tractors remained the same, (i.e., 4500) than it is clear from the Table (5.32) that annual use per tractor will increase by 56% with first projection. With the implementation of 2nd projection, the annual use will increase by 49% and with third projection, the annual use will increase by about 123% for each tractor. 


On the other hand if the number of hours that each tractor worked during 1992-93, remained the same, than the demand of tractors will increase to 6,300 with first projection. With the second projection the demand of tractor will reduce to 6000, as bullock power will also be available. However, this will increase to 9000 with third projection.


The tillage implement mainly used at present is the tine cultivator while disk plow and disk harrow are also used to varying extent. It is expected that with the increase of tractor use, demand of farm implements is also expected to increase. At present many farms used seed tube attachment with animal-drawn plow for seeding. Most of the farmers had also sown their crops by broadcast method. Seed drill remained limited to progressive farmers. It is estimated that crops sown with efficient seed drill can increase crop production by 10% (IQBAL et al. 1992). With increased use of tractor, it is expected that the number of seed drill will increase to almost 200, which were only 90 unit in 1992-93. Harvesting of wheat crop in proper time is a big problem for the farmer. This problem will increase with the increase of yield. Moreover, losses due to delayed harvesting of wheat will change the outlook of farmers in accepting reapers and combines. It is expected that the demand of threshers will also increase to almost 1,800 with the implementation of third projection because the farmers who will have tractor would like to have thresher also. In this study it was observed that many of those farmers who had their own tractors, also have threshers. Hence with the increase in the demand of tractor there will be increase in the demand of threshers.   


VI  CONCLUSION

The farms of rainfed area made the lower use of energy compared to farms in irrigated areas. The yields of crops were low. Although the farmers were able to sow their fields twice in the year under study, crops in many fields were destroyed by floods. The harvested area was about 68% of the area sown. 


The intensity of cropping on rainfed farms was the lowest due to lack of a permanent source of irrigation and therefore the consumption of energy on both bullock and tractor operated farms was also low. On farms with tubewell irrigation 9 out of 17 ha (53%) on bullock operated farms could not be cultivated due to water logging and salinity and 11 out of 25 ha (44%) on tractor operated farms were not cropped due to flooding. This caused lower cropping intensity on tubewell farms than canal farms. Canal irrigated farms had the highest cropping intensities. However, in the Kharif season the irrigation water from canal was insufficient in case the farmer had grown rice. Therefore, many of the farmers could not cultivate whole of their farm area due to rice. 


Per hectare consumption of total energy use was the highest with tubewell irrigation due to the high consumption of electrical or diesel energy for pumping.  


The number of hours of permanent laborers were less and of casual labor were more on tractor operated farms than that on bullock operated farms in irrigated areas. Whereas, on rainfed farms, number of hours of permanent as well as of casual laborers were higher on bullock operated farms than tractor operated farms on per hectare basis during a one year period of study. Results indicate that the use of tractors does result in a reduction in human labor hours and bullock energy on per hectare basis.

 
There were two peak periods of energy inputs for all farms, one during the month of April and May during harvesting and then threshing of the wheat crop and the other during the month of October and November during land preparation and sowing of the wheat crop. The maximum human labor requirement occurred at the time of wheat harvesting causing a severe shortage of labor. 


The yields and gross margin for the tractor operated farms were higher than the yields and gross margin for the bullock operated farms. The gross margin on the farms with tubewell irrigation reduced mainly due to heavy expenditure on irrigation. Tractor operated farms produce higher yields, because tractors can do the required seedbed preparation operations in a short optimum period. The results of yields and gross margin of rainfed and irrigated farms indicate that irrigation plays a very important role in the uplift of farm income. The yields and gross margins remained the lowest on rainfed farms. If the farms in canal areas are provided with extra water supply that area has the potential to increase its cropping intensity up to 200%. 


The finding indicates that as steps are taken toward increased level of mechanization with flood control and assured irrigation, there is an increase in overall production and reduction in cost of production. This can give a firm support to improve the economic status of farmers in the area.


VII  RECOMMENDATIONS

The following suggestion should be instrumental in increasing the agricultural productivity in Dera Ismail Khan District.

1.
To make rainfed area more productive, it is imperative to conduct a detailed study on energy inputs by different power sources, floods' behavior, crops, livestock, forestry and socioeconomic analysis of the rainfed farming system for at least five years. It will help in making better scientific recommendations on development of the area.

2.
There is an utmost need to prepare a scheme to harness at least the big torrents; it is also important for the safe operation of under construction Chashma Right Bank Canal Project. 

3.
Soil of the rainfed area is very hard and thus it becomes very difficult for moisture penetration and conservation. Therefore, it is considered essential to plow the land with a chisel plow to break the hard-layers and to facilitate moisture retention. To promote mechanization tractors along with implements, like plows, harrows, threshers, combine harvesters, spray machines should be placed at the disposal of agricultural department, to provide to farmers on a hire basis to help them meet their farming needs. A subsidy would be very helpful in popularizing their use.

4.
Shortage of labor during harvesting is increasing day by day, especially with the introduction of high yielding varieties. The development of low cost harvesting machines is the need of time. Combine harvesters (if modified according to the requirements of the area) could be a solution to the problem. However, the initial investment for a poor farmer seems to be rather high. Any assistance such as credit facilities, subsidies and the introduction of custom-hiring system would help in attracting farmers to mechanize harvesting. 

5.
Careful comparative analysis of the impact of the traditional and mechanized agriculture on environment should be undertaken. 

Primitive, traditional seed varieties and method of sowing adversely affect germination. A mechanical drill can help in improving germination percentage. The extension personnel selling an idea has got to go down to the farm and physically demonstrate its value in the field and show better prospects, before a hesitant farmer will agree to adopt.




