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SUMMARY

The operational research component of the Barani Village Development Project (BVDP) in the rainfed Pothwar is under implementation since last six years. A blend of different crops and livestock production technologies were introduced at all the three sites. The trials for the year 2005-06 were composed of seed multiplication and diffusion trials, resource conservation trials, and crop and livestock productivity enhancement interventions. The status of all these intervention in terms of farmers’ participation, transfer of crop production knowledge about improved varieties, future intentions to adoption of various technologies, fellow farmers’ interest in technologies, yield differentials and constraints towards the adoption of promising technologies were investigated.

In the interventions of SAWCRI, the beneficiary farmers reported no complaint in the working of farm water control structures. The farming community regarded the intervention on possibility of growing fruits in gullies as a good option, however, olive and citrus trees are their choice. In the gypsum for moisture conservation trial, because of the non-availability of gypsum in the area, there are least prospects of adoption of this intervention. The BARI trials were pertained to groundnut, mash, wheat, lentil, selected vegetables and wheat production vis-à-vis brassica. The farmers’ participation was found greatly improved in case of groundnut and wheat varietal evaluation/ confirmation but was partial in case of lentil and vegetables. It is recommended to sustain the farmers’ participation in groundnut and wheat along with improving it in case of lentil and vegetables. In order to promote rapid diffusion of vegetable varieties in the area, crop management information should be provided to the farmers in the printed form. The causes of failure of wheat versus brassica are suggested to be investigated in order to avoid such happenings in the future. In BLPRI trials, the feed production units at Pind Sultani and Dhariala Jalap were operating at 17% and 19% of their capacity, respectively. For feed mix, these units were operating at 3.5% and 1.7% of their capacities, respectively. This signifies a great scope for expanding their production. The contribution of the intervention of brown Beetle bucks for cross breeding was undeniably high as they were earning Rs. 725 to 1100 per animal more than their traditional breeds. However, in the scenario of current practice of free breeding service of bucks, the sustainable adoption probabilities of this intervention are low. The FRI’s intervention of establishing informal seed production and distribution system, the seed production knowledge has been fully transferred for all five crops namely, maize, sorghum, millet, berseem and oats. The contact farmers distributed seed quite rigorously. However, in view of site-varied results for same crop, there is a need to strengthen the process in the research sites where the diffusion process is slow.
Economic analysis of technologies introduced by different collaborating institutes under Barani Village Development Project (BVDP) is another important activity of Social Sciences Institute as a collaborator in the project. The information generated provides economic ground justification of profitability, cost saving, risk alleviation and other aspects of promising crop and livestock farming in the rainfed Pothwar. The technologies evaluated during 2005-06 were production and dissemination of fodder seed, production and marketing of UMMB and feed mix, provision of brown Beetle bucks for cross breeding in order to increase meat production in the area, and working out economics of cotton production under saline conditions. Regarding production and dissemination of food crops seed in Pothwar, fodder seed production was more profitable at farms having access to irrigation water. Oats seed production was equally profitable in both irrigated and rainfed ecologies. Conducting economic analysis of two feed units revealed that instead of earning an income of about Rs. 8660/month in Jand and Rs. 9375/month in PD. Khan, respectively by operating at optimum production level, the owners faced a loss amounting about Rs. 3000/month in Jand and Rs. 2550/month in PD. Khan. This was totally attributed to operating a much below level than their production capacities. There is a strong need of rescuing the owners of feed production units through placing more production orders through BLPRI and help promoting their business in feed mix. The owners of feed units are advised to redefine their marketing strategies with better sales promotion activities, like engaging traditional milkmen in the process of convincing livestock farmers in the area. The impact analysis of the activity on providing brown Beetle bucks, it was discovered that a buck generates benefit of about Rs. 600 thousands in his five years breeding life @ 120 thousands/annum. It is necessary to change the minds of the community through counselling that the benefits of obtaining better prices of the offspring is much higher than paying just 150 rupees for the buck’s services. The farmers should be guided in buying and keeping their own bucks or managing through community organizations. The economic analysis of cotton production under saline conditions in Kaslian discovered that it generated net income amounting Rs. 60930/ha with returns to investment as 200%. The SSRI is suggested to continue this trial in the next year in order to validate the current year’s results as well as training the host farmers in cotton production.
The operational research component of the Barani Village Development Project (BVDP) in the rainfed Pothwar is under implementation since last six years. A blend of different crops and livestock production technologies were introduced at all the three sites. The project is now proceeding towards its logical end. The objective of this study was to quantify the impacts of technologies introduced at Integrated Research Sites in terms of changes in the livelihood patterns of different farming categories of the area. This is a two-year activity. During the year 2005-06, the literature review was conducted and methodology outlines are devised. The impact indicators were envisaged to measure the livelihood changes like i) income enhancement of crop and livestock sectors’ incomes by changes in cropping sequence and cropping patterns; ii) improvement in food and fodder security; iii) commercialization and market integration; iv) employment generation; and nutritional improvements.

With the developments in the education, infrastructure and other sectors of the economy, the women folk are becoming more active in almost every walk of the life. Vegetable production is a highly labor intensive activity in crop farming. Under the rainfed dominated environment of Pothwar, there was no documentation about gender-based contribution in vegetable farming. A data set of 44 vegetables growers was used to carryout this study. The data were gathered using two-stage purposive stratified random sampling method from Hazro, Hassan Abdal and Jand tehsils of Attock district. It was found that in vegetable farming, female contribution varied by crops. In general purdah is practiced in the area. In peas, onion, garlic and okra production, women have a reasonable involvement by about 195, 46, 13 and 9 man-days per household. The percent contribution of gender time shows that onion, garlic, lady finger and peas production have more female contribution as compared to other three important vegetables of the area. In case of potato production male contribution is 2%, 60% in onion, 46% in garlic, 61% in peas, 59% in okra and 4% in cucumber cultivation.  Only 30% females were consulted regarding the vegetable production decisions. It is suggested that in order to increase female share in vegetable farming, the women folk should be trained in post harvest management of vegetables because women specifically shared this activity.
Changes in the terms of trade have consequences of great significance for the economic performance of a country. The terms of trade for the crop sector are defined as the ratio of the index of prices received by the crop sector and the index of prices paid by the sector. To see the changes in profitability of Pakistan’s agriculture sector with and without international trade and changes in the standard of living of Pakistan farmers the present study was initiated. Various terms of trade were calculated for the period 1991-2003.The results show that the purchasing power of the farmers has deteriorated over the study period, profitability of the sector has not improved and Pakistan loses if free trade in agricultural commodities opens up with India.

Pakistan produces only 30 percent of its edible oil consumption while the rest is imported. The locally production is dominated by cotton seed (80 percent) followed by sunflower, rapeseed etc. The area under oilseeds in Pakistan has failed to increase significantly. Vegetable oil imports into Pakistan are worth Rs.38 billion rank fourth after petroleum, machinery and chemicals. The study aimed at reviewing the status of edible oil production, consumption and trade in Pakistan; making future projections of production and consumption of edible oils; and suggesting policy guidelines. The 2003-04 consumption figure of 1.7mt is estimated to rise to 1.9 mt by 2010. The 2003-04 imports stand at 1.2 mt and by 2010 these are expected to rise to 1.41mt.

An application of a Policy Analysis Matrix (PAM) for major crops in two major producing provinces of Pakistan was undertaken. The objective was to quantity competitiveness at farmer level and economic efficiency in domestic resource use. The PAM indicators suggest economic efficiency in the domestic resource use for the production of Cotton, wheat Basmati rice and Sugarcane. IRRI rice also showed economic efficiency in the domestic resource use in Sindh, however IRRI rice is not efficiently produced in Punjab In addition, the results also indicate that cotton and sugarcane demonstrate competitiveness at farm level but wheat, IRRI rice and Basmati rice production in Punjab demonstrate lacks of competitiveness at farmer level for the period under analysis. Analysis of policy indicators revealed that the combine effects of policies in the output and tradable input market of wheat, cotton, Basmati rice and Sugarcane dis-protect farmers of all crops on value-added. A negative divergence between private and social profit implies that the net effect of policy intervention is to reduce profitability of Basmati rice, wheat and cotton production in Punjab and Sindh. A removal of policy distortion would substantially increase profitability.

Agricultural field experiments in National Agricultural Research Centre are usually designed as Randomized Complete Block Design (RCBD) and analysed through the classical linear model ANOVA approach. Recent developments in several countries have shown that considerable improvement in precision can be attained using methods of analysis, which take into account the local spatial variation. Other recent developments have suggested that using incomplete block designs also usually improve precision. We have analysed two research trials on wheat crops at NARC using alpha lattice design. The results showed improvements in the precision level (in terms of decline in the mean square error, coefficient of variation and standard error difference) with relatively improved by 8 to 9 percent.

At BMP program, the problems and prospects of pulses in Pakistan were investigated. It was found that pulses cultivation is pushed to marginal areas and the number of varieties released by research institutions is quite few. Thus farmers are resorting to the cultivation of local varieties with traditional production practices. Moreover, due to poorness of the infrastructure present in pulses growing areas, the farmers resort to buy inputs and sell outputs to hostile intermediaries who fully exploit them from both sides. It is suggested that pulses breeding research should be given more priority in order to bring the pulses growing areas at par with other major crops growing regions of the country.

An attempt has been made at BMP to compare trend of livestock population and human population of Pakistan. Apart from studying the growth pattern of populations, the position of present and projected milk supply and demand has also been discussed. It is observed that cattle population has become stagnant whereas the human population is increasing at an alarming rate. Poor production of cow milk increased the demand and supply gap whereas the accelerated growth of buffalo milk helped to bridge the gap considerably. The cattle population can be optimised economically if the productive ones replace low productive and unproductive cows. Buffalo population has shown positive growth rate, the prospects of both milk and meat are quite high from this animal. Contribution of goats and sheep are negligible in terms of milk production. The efforts should be made to keep the growth rate of livestock population above the human population growth rate to meet their requirements, modern techniques to be used to increase the per animal productivity. 

Socio-Economics
Assessment of crop and livestock production technologies at integrated research sites of  BVDP 2005-06
Umar Farooq, Hussnain Shah, Nisar Ali Shah, Nadeem Akmal, M. Sharif
 and A. Majid

The operational research component of the Barani Village Development Project in the rainfed Pothwar is under implementation since last six years. Crop-livestock and natural resource conservation technologies are tested to make them compatible with the needs and circumstances of the farming community. This study was conducted to collect information from the host experimental farmers of three research sites to evaluate and explore the diffusion potential of different production technologies tested in a participatory manner.  A blend of different crops and livestock production technologies was introduced at all the three sites. These trials were composed of seed multiplication and diffusion trials, resource conservation trials, crop and livestock productivity enhancement interventions. Most of the trials are in the final phase of testing. The status of all these intervention in terms of farmers’ participation, transfer of crop production knowledge about improved varieties, future intentions to adoption of various technologies, fellow farmers interest in technologies, yield differentials and constraints towards the adoption of promising technologies were investigated.  The field survey was carried out during January 2006 for kharif season interventions and in May 2006 for rabi season interventions. The findings of this exercise are summarized below:

The Fodder Research Institute’s trials for the year 2005-06 were pertained to sustainable seed production system. In this trial, the transfer of seed production knowledge was assessed in terms of recalling the variety name, variety identification with respect to old varieties, seed rate and fertilizer application method. It was found that the seed production knowledge has been fully transferred for all five crops namely, maize, sorghum, millet, berseem and oats. However, the farmers were found that instead of pronouncing the name of the varieties exactly, they were calling the varieties as Sargodha varieties. The contact farmers distributed quite rigorously. In Hafiz Abad, they distributed maize seed to 93 farmers, sorghum seed to 25 farmers, millet seed to 25 farmers, berseem seed to 25 farmers and oats seed to 11 farmers. In Jarmot Kalan, they distributed millet seed to 25 farmers while a significant amount of millet seed was available with the local entrepreneur. This implies that farmer-to-farmer seed dissemination is relatively more rigorous in Hafiz Abad than Jarmot Kalan. It is recommended to strengthen seed production and diffusion system in Jarmot Kalan.

The Barani Agricultural Research Institute, Chakwal’s trials were pertained to groundnut, mash, wheat, lentil, selected vegetables and wheat production vis-à-vis brassica. The farmers’ participation was found greatly improved in case of groundnut and wheat varietal evaluation/ confirmation but was partial in case of lentil and vegetables. In case large-scale evaluation of mash-97, although the seed production knowledge was fully transferred to the farmers, however, due to adulteration reported by the farmers, it was difficult to disseminate the seed within farming community of the area. It is recommended to sustain the farmers’ participation in groundnut and wheat along with improving it in case of lentil and vegetables. As a number of varieties of onion and okra were planted, it is therefore, recommended to provide some information in the printed form which he can consult any time as well as help remembering the name of the varieties. The causes of failure of wheat versus brassica are suggested to be investigated in order to avoid such happenings in the future.

The Barani Livestock Production Research Institute, Kheri Murat has installed feed mill during last year for manufacturing of Urea Minerals Molasses Blocks and Feed Mix. The institute also provided buck of Brown Beetle breed to the farmers for increasing mutton production. In order to increase beef production in Pothwar, BLPRI has given artificial insemination treatment in the area. The institute’s rangeland reseeding trial also continued this year. It was found that UMMB were mainly produced and sold through BVDP demands. Production of feed mix is a newly added enterprise in the effort to diversify this micro-enterprise. The sale of feed mix was through self-marketing. For UMMB, the units at Pind Sultani and Dhariala Jalap were operating at 17% and 19% of their capacity, respectively. For feed mix, these units were operating at 3.5% and 1.7% of their capacities, respectively. This signifies a great scope for expanding their production. Using the sales data of feed mix of the mill at Pind Sultani revealed that the sale of feed mix is relatively more regular than UMMB. Regarding the provision of bucks for increasing mutton production, the contribution of this enterprise in increasing farmers’ income from goat farming is undeniably high as they were earning Rs. 725 to 1100 per animal more than their traditional breeds. Farming community showed very high interest in using this intervention on sustainable basis, as they are fully convinced with the benefits of this intervention. However, farming community showed their concerns about regularity in availability of bucks’ services. Taking the case of artificial insemination for increasing beef production, like Beetle bucks, the benefits of this intervention are quite high and farmers in IRS Hafiz Abad showed very high interest in availing this intervention. However, again concerns were raised about the availability of these services on sustainable basis. The BLPRI is suggested to make arrangements of sufficient availability of semen during breeding periods. In rangeland reseeding trial at Hafiz Abad, Phullai and Dhaman were reported as most successful species while at IRS Kaslian, Kikar was regarded as more useful tree. Pullai and Kikar were expected to give them good returns after 10 years. The BLPRI is suggested to promote these trees and grasses relatively more in the area. 

The Soil and Water Conservation Research Institute Chakwal’s interventions were consisted of monitoring the performance of Farm Water Control Structures, fruit trees planted in gullies, rainwater harvesting, using rainwater for growing less water requiring trees, using gypsum for moisture conservation, and plantation of wheat by zero tillage drill and bed planting method. Regarding FWCS, it was found that these structures have fully solved the land erosion problem along with improvements in crop productivity in both cropping seasons. No deficiency in working of these structures was reported by the beneficiary farmers. A number of potential sites are reported available on beneficiary farmers’ lands. However, mixed response was received on the question of constructing such structures on their own expenses. Considering the possibility of growing fruits in gullies, the farming community regarded this intervention as a good option of making gullied lands productive. Olive and citrus trees are their choice. Farmers seek guidance of the SAWCRI experts for site selection, planting method and presence of experts at the time of tree plantation. Regarding rainwater harvesting through growing low water requiring trees in gullies, the beneficiary farmer regarded this intervention as a good option of making use of wastelands. However, he did not approve the choice of trees planted. Rather he is interested in olive and citrus. The co-villagers have not shown any interest in replicating this intervention on their gullied lands. Turning to cost-effective use of stored rainwater for high value crops, the intervention is very much appreciated. There was a mix response on the question of choice of trees, but citrus is relatively more preferred. The co-villagers have shown mixed interest on the question of replicating this intervention on their lands because of scarcity of irrigated lands. Taking into account the trial on the impact of gypsum for moisture conservation, the gypsum has positively contributed in increasing the yield of groundnut, wheat and brassica. However, they will not adopt this technology because gypsum is not available on the inputs dealers’ shops of the area. Tanking the activity on examining the impact of zero tillage and bed planting on wheat and maize productivity, although the knowledge about technology and other inputs is fully transferred, however, impact on wheat yield with zero tillage was positive but negative when planted by bed planting method. The co-villagers are not expected to adopt this technology because of non-availability of relevant machines and yield decline impacts.
Competitiveness and economic efficiency of major crops in Pakistan

Waqar Akhtar
Result of analysis demonstrates that cotton is competitive in Punjab and Sindh having positive private profitability and Private Cost Ratio (PCR) remained less than unity. A negative divergence between private and social profit implies that the net effect of policy intervention is to reduce profitability of crop production at farm level.

Indicator of Effective Protection Coefficient (EPC) for cotton production remained less than 1 indicates that the combine effects of policies in the output and tradable input market dis-protect farmers on value-added for both provinces, but the extent of dis-protection was higher in Sindh.
Positive social profit in both province and Domestic Resource Cost (DRC) ratio less than unity indicates that cotton production has comparative advantage and showed economic efficiency in the domestic resource use was higher in Sindh. 
Wheat production is competitive in Sindh and lacks of competitiveness in Punjab for the period under analysis. The EPC less than 1 indicates that the combine effects of prevailing policies in the output and tradable input market substantially dis-protect average farmers on value-added dis-protection is higher in Punjab as compare to Sindh for the period under analysis. Results demonstrate negative divergence between private and social profit in wheat production in both provinces implies that the net effect of policy intervention is to reduce profitability of crop production at farm level.
Positive social profit in both provinces and DRC less than one indicates that wheat production has comparative advantage. The result also indicates that economic efficiency in domestic resource use is higher in Punjab as compare to Sindh. The result suggests that wheat production in Pakistan, as an import substitute crop is an economic proposition for saving the foreign exchange through the production of wheat as compare to imports from international markets. 

Basmati private profitability analysis suggests that at the present level of technology and prevailing prices at farm level Basmati production is lacks competitiveness when full costs are considered. A negative divergence between private and social profit implies that the net effect of policy intervention is to reduce profitability at farm level of Basmati production in Punjab.

A positive social profit indicates economic efficiency in the use of domestic resources for Basmati production in Punjab, DRC Ratio less than 1 (0.53) demonstrates strong comparative advantage as an export crop.

Measure of EPC less than 1(0.41) indicates that the combine effects of prevailing policies in the output and tradable input market substantially dis-protect average growers of Basmati on value-added. 
Private profitability analysis showed that IRRI is not competitive in Punjab to the large extent and also in Sindh when full costs are considered for the period under analysis. IRRI private and social profit also exhibit negative divergence implies that the net effect of policy intervention is to reduce profitability at farm level of crop production in Sindh. A removal of policy distortion would reduce profitability in Punjab but increase profitability in Sindh.
Measure of EPC equal to 1 in Punjab indicates that the combine effects of policies in the output and tradable input market nor protected or dis-protected farmers on value-added. However EPC less than 1 in Sindh indicates that the combine effects of policies in the output and tradable input market dis-protected farmers on value-added. 
Positive social profit in Sindh and DRC less than one indicates that IRRI production has comparative advantage. The result implies that Sindh province has maintained economic efficiency in the use of domestic resources in the production of IRRI for exports. Negative social profit and DRC of 1.52 indicates that IRRI production in Punjab have comparative disadvantage and showed substantial economic inefficiency in the domestic resource use. 
Sugarcane production showed competitiveness in Punjab and Sindh when full costs are considered. A positive divergence between private and social profit implies that the net effect of policy intervention is to increase the profitability of sugarcane production in Punjab and Sindh.

The EPC less than 1 indicates that the combine effects of policies in the output and tradable input market dis-protect farmers on value-added. 

Positive social profit in both province and DRC less than one indicates that Sugarcane production has comparative advantage and domestic resource use for the production of sugarcane has economic efficiency in both provinces however Sindh has secured over Punjab in resource use efficiency.

Pakistan’s Agricultural Terms of Trade

Muhammad Azam Niazi

Changes in the terms of trade have consequences of great significance for the economic performance of a country. According to Keynesian theory, the terms of trade affect the saving decisions in an economy by altering a country's real income. According to Harberger-Laursen-Metzler (HLM) hypothesis an improvement in the terms of trade improves a country's real income level and the improvement in the terms of trade improves the trade balance.

In the present study various terms of trade are calculated. We define the terms of trade for a particular sector as the ratio of the index of prices received by the sector and the index of prices paid by the sector. The present study aims at computing relative price changes in the crop sector to explore whether profitability in this sector has improved or deteriorated. It further measured the impact of price changes on the standard of living of the farmers. For the purpose, various terms of trade are calculated using time series data for the period 1991-2001.

To calculate index of domestic prices received by farmers, 40 agricultural commodities were selected. The prices of the commodities taken for this index are the farm gate prices. CPI for the rural population was worked out using 29 household items.

The Commodity Prices Received to Consumer Goods ratio turned out to be 92.87 showing that purchasing power of the farmer dropped during the study period and


Ratio of the domestic prices received by farmers to the prices of major agricultural inputs came out as 102.89 revealing that farmer’s profitability has improved slightly during the period.

The second index with Ratio of the Indian prices of crops to the prices of consumer   goods and services in Pakistan turned out as 82.57 indicating that farmers’ living standard declines if traded with India

The third index where Ratio of the Indian crop prices to the prices of major agricultural inputs was calculated, the figure of 91 showed that if crops trade opens between India and Pakistan, Pakistani farmers would loose due to lower Indian Prices.
Pakistan’s Edible Oil Consumption and Trade

Muhammad Azam Niazi
Edible oil enjoys an important place in Pakistan’s food basket. It adds nutrition, palatability and aroma to the cooked food. The rural Punjab with the highest concentration of livestock, ghee (as a source of fat) extracted from milk is very popular and preferred to oil due to its peculiar aroma and the belief that is provides more energy. In NWFP where the large ruminants are not as abundant vegetable oils extracted from Basic Composures are common. So resource endowment is one of the factors. When commercial oil processing plants started coming up the cottage oil industry started to suffer. The Basic oil extracted by small crushers in rural areas started losing ground as deodorized oils produced by the big commercial manufacturers changed the preferences of the consumers. The present generation of consumers find the Brassica oil smelly and difficult to consume.

1. To study the trends in edible oilseed area, product and yield over time

2. To review the demand elasticities estimated through previous studies

3. Suggest policy measures

The Average Annual Growth equation lnY = a+bt (Where Y=Growth variable, t=Time) was used to predict future values using at least 20 years of data. Elastcities have been obtained from previous studies including by Haq.R , 1993 and USDA/ERS. Demand for Oil can be described the following functional form (Haq.R, 1992). The functional form for the edible oil demand equation is C=ƒ( PS,UP,PY,PR,D), Where: GP=Per Capita Veg.Oil Consumption, PY=Per Capita Consumption in Rupees, UP=Urbanization,PR=Real Price of Veg. Oil,PS=Price of the substitute, D= Dummy for price control.

During 2003-04, local production of edible was 0.49 million tonnes, 1.2 million tonnes were imported and the total availability was 1.694 m tonnes, the per capita availability stood at 10.24 per person per year. About 40 percent is produced locally while the rest is imported. The locally production is dominated by cotton seed (80 percent) followed by sunflower, rapeseed etc. The 2003-04 consumption figure of 1.7mt is estimated to rise to   1.9 tm by 2010. The 2003-04 imports stand at 1.2 tm and by 2010 these are expected to rise to 1.41mt

According to various econometric studies the Price elasticity for edible oil is -0.37 and -0.54, which is a quite inelastic figure. For 10 percent increase in price the demand drops by 3.7 percent to 5.4 percent. At the same time the income elasticity has been estimated to be between 1.1 and 1.3, which means that a 10 percent increase in income would lead to 11 to 13 percent increase in spending on edible oil. 

To make up for the shortfall it is suggested that low cost small-scale extraction plants available from next-door China and should be introduced on pilot basis to reduce marketing obstacles and hopefully better price fetching by the farmers. Bulk of the vegetable oil imports constitute the Malaysian /Indonesian Palm Oil. As there is a race between oilseeds and other grains for the ever-limiting water and nutrients, efforts need to be enhanced to promote local production of palm oil and jojoba oil which have a very high per acre yield 
Sunflower Area and Production Variability in Pakistan: 

Opportunities and Constraints

Nisar Ali Shah, Umar Farooq and M.Sharif

Sunflower is considered an important oilseed at present and majority of the people prefer the oil of sunflower for cooking in Pakistan. Sunflower has been recognized as a crop with oil content of 32-36 percent which is higher among others oilseeds crops. Sunflower and canola, the only two promising crops for increasing domestic edible oil production and hence curtailing edible oil import bill. Pakistan is facing a severe deficit of edible oil and spending huge amount of foreign exchange for its import. The goal of this study was to provide a vision and focus for the main researchable issues of oilseeds crops mainly sunflower with a view to supporting the broader adoption of sunflower crops by all farmers specially medium and small farmers in Pakistan.

Time series analysis is used to predict future values of variables from their past values. Time series data sunflower production and acreage for the last 15 years was collected from secondary sources. To measure the developments in sunflower management during the study period. For this purpose the R2 value was also calculated. Logarithmic and exponential functions were also tested but the variability in the data measured by the  R2 value was best represented by second-degree polynomial function. When the data seem to depart more or less widely from linearity in regression or time series analysis we must consider fitting some other curve instead of the straight line. The R2  value was also improved with second-degree polynomial function for production from 43% to 58% showing a better fit of the trend line.

In 1970-71 oilseeds occupied nearly 3 percent of the total cultivated area, which has decreased to 2.5 percent by 2002-03.Due to less oilseeds production, the edible oil needs are met through imports. The edible oil imports bill rising from Rs. 77 million in 1969-70 to Rs. 3900 million in 2002-03 has overburdened the economy of the country. Only 30 % of the total needs are met through local production, while 70 % are provided by import.

Major share of the domestic production of edible oil comes from cottonseed and canola, 67 and 19.6 % respectively. The remaining 13.4 % are contributed mainly by sunflower. Although it is a high oil content of 32-36 percent which is higher among others oilseeds produce.

Consequently, the sunflower acreage declined from 144,191 hectares in 1998-99 to 107,717 hectares in 2002-03 and the production from 194,544 to 128,531 tons during the same period. The acreage in 1998-99 was the maximum area under sunflower achieved. During this minor improvement has been made, as the growth rate was 0.16. This increase was not sufficient to meet the requirements of the country.   There is a big gap between the potential and actual yields of sunflowers. More than 70 % of the potential have not been achieved yet. 

The low yield obtained by many sunflower producers can be attributed to several important factors, including low price and no market for sunflower. Production of sunflower in Pakistan is insignificant as production is less because of the poor pricing system or marketing do not favour commercial growing of sunflower. The potential of the crop can be fully exploited. Some farmers of the country used to produce sunflower but were discouraged. There are no redundant intermediaries in the existing marketing structure. Development of the sunflower market is hampered by serious marketing inefficiencies. The marketing mechanism that links farm production to sell continues to pose one of the major constraints to improve agricultural performance. Extreme price variability discourages farmers from taking the necessary risks to cultivate sunflower. 

The evaluation of technologies and their transfer to the farm level is the most important phase of improving productivity levels. On-farm research is the only suitable method of testing the usefulness of the research institutes results. This approach not only shows the practicability of a recommended practice, but also determines its financial benefit. It also tests methods of demonstrating new production technologies to farmers. The horizontal transfer of technology from the research institutes to the farmers’ fields, especially with low –cost inputs, is of prime importance to the small farmers and to those who are contributing to the national per hectare yields. 

The sunflower crop has a great potential and bright future in the country. The concerned institutions are to be geared to perform their responsibilities effectively and efficiently

Structure, Conduct, Performance, Marketing Margins and Seasonal Price Variation of Selected Fruits in AJK

Nadeem Akmal, Akhtar Ali, Muhammad Sharif

In Azad Jammu and Kashmir diversity of climatic environment is available for the development of fruit enterprise in the area through promotion of modern and efficient marketing system. Keeping in view the importance of the marketing of fruits in the area a detailed investigation was carried out at all level of the stakeholders involved in the marketing chain of the fruits in AJK.  The whole marketing chain of walnut, apple and mango was thoroughly surveyed starting from producers to consumers. 

The present study was carried out in Muzaffarabad, Neelum, Bagh and Bhimber districts of Azad Jammu and Kashmir.Three fruits apple, walnut and mango were selected for this study. Primary data was collected through separate well-structured comprehensive questionnaire for each producer, contractor, commission agents, wholesalers and retailers etc. Before carrying out the following survey, pretesting of the questionnaire was carried out and the changes were made accordingly. The marketing margin analysis was carried out in which the marketing margins, absolute margins, breakdown of consumer’s rupee, marketing costs and net margins were calculated, similarly the constraints in the marketing system were also highlighted.

The farming was a part time activity in the study area due to small land holdings and majority of the producers reported agriculture as secondary source of income. The transportation cost was also high due to hilly areas and also due to small-scale production; the economy of scale could not be achieved. The flow of information was very weak, as majority of the producers had no information about agriculture and marketing aspects, which further leads to inefficient marketing for the fruits and other agricultural products. 

Despite the present environment in which growers are operating, characterized by lack of market information, little institutional help in the form of credit and extension services, limited research support, imperfect marketing system and low level of production along with higher cost of transportation due to hilly area, low level of mechanization, little choices due to non availability of processing units and diseconomy of scale of production due to small farm size the producers share in consumers rupee was high in mango and walnut while wholesalers/retailers were grabbing higher share followed by the producers. However the small farm size/number of trees, low level of production and poor quality due to local varieties of mangos and apple were the main factors responsible for the market improvement.

The pre-harvest selling of the orchards was found in most of the cases and nearly one third reported delayed payments. Profitability of the fruit trees was the main factor behind the decision to plant any fruit tree. An increasing fruit plantation intention was observed among the producers. Prices at producers’ level were mainly determined by the condition of the fruit and prevailing prices in the area. 

The flow of market information was primitive as more than half of the producers get market information from the neighbouring farmers and personal visits to the beoparies was the second main source of market information. Response of the producers regarding the price they received was indifferent as nearly half were satisfied and others reported low prices of the fruits. 

The farmers mainly managed Apple orchards whereas 41 percent reported contractor management. Good repute, honesty and long term working relationship were the criteria for the selection of commission agents of the contractors.  

Majority of the commission agents were working as sole entrepreneurship and only 20-30 percent had partnership and all have contacts in other markets in Pakistan. They get market information from these markets through telephone. 

The wholesalers of walnuts were marketing on both wholesale and retail price and purchase in bulk according to their capacity. Some wholesalers purchases walnut from contractors through commission agents and sell to other markets after washing and cleaning. Due to the less volume of the apple that comes in the market there is no role of wholesalers. Retailers do all in marketing process of apple. 

The consumers were mainly purchasing walnut, apple and mango from the retailers while some also purchase it from producers and were mainly concerned with low quality of the produce. 

Marketing margins analysis was carried out to assess the efficiency of the marketing system to examine the extent to which prices are transmitted along the marketing chain and determine what price producers received. 

In mango the wholesalers/retailers receive the highest margin (4.64 Rs./Kg) followed by the contractors (3.97 Rs./kg). Producers was getting 6.40 out of the sale price of 15.79 Rs./Kg while commission agents gets only 0.78 Rs./kg. Percent share in consumers’ rupee of mango for producer was 40.53, contractor got 25.16, commission agent received 4.94 and wholesaler earned 29.36. 

In walnut the retailers receive the highest margin (29.24 Rs./Kg) followed by the contractors (12.06 Rs./kg) and wholesalers (11.27 Rs./Kg). Producers was getting 32.32 out of the sale price of 88.21 Rs./Kg while commission agents gets only 3.32 Rs./kg. Percent share in consumers’ rupee of walnut for producer was 36.64, contractor got 13.67, commission agent received 3.67 and wholesaler earned 12.78. 

In apple the wholesalers/retailers receive the highest margin (11.25 Rs./Kg) followed by the contractors (5.78 Rs./kg). Producers was getting 6.85 out of the sale price of 24.67 Rs./Kg while commission agents gets only 0.84 Rs./kg. Percent share in consumers’ rupee of apple for producer was 27.78, contractor got 23.22, commission agent received 3.40 and wholesaler/retailers earned 45.61.                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

Production factors including good climate, soil and sufficient water are favourable to produce high quality fruits in AJK. Therefore there is need to improve the management practices, introduction of high yielding good quality varieties, reducing post harvest losses.

Government must make considerable efforts to develop the roads and improve the transport system in the AJK, as the major cost in marketing of fruits was the transportation cost. The improve infrastructure and transportation system will enhance rapid supply of the fruits to distant markets. 

Commission agents could also be encouraged to extend seasonal loans to progressive growers along with market information to develop competition between producers and contractors. 

At present more than half of the produce is sold through pre harvest contract. Self-marketing should be promoted for increasing producers share through improvement in overall marketing system. 

The rigid marketing system increases the cost of marketing at different level leading to less producer share in consumer rupee. Therefore a competitive market environment should be developed for protection of both producer and consumer interests.

Lack of price information and slow dissemination of price information to producers and consumers is another missing link. The electronic and print media should provide this information to all stakeholders on daily basis.

If highly quality production in AJK not possible then alternative small scale apple processing should be introduced for production of apple by products.

All the above recommendations would help to improve the income of the producers, which would create incentives to invest in agriculture if it becomes the primary source of income for majority of the farmers.

Baseline survey for the project “saving freshwater resources with salt-tolerant forage production in marginal areas of the west Asia and north Africa region –  

an opportunity to raise the income of the rural poor”at P.D. Khan Site, Pakistan

Hassnain Shah, Muhammad Sharif, Umar Farooq, Nadeem Akmal & Waqar Akhter

According to an estimate, about 6.0 million hectares of agricultural land in Pakistan is affected by salinity. The salt range area in Punjab is one of the most salinity affected area due to presence of million of tones of salts in the area. Like all other parts of the country livestock remains an integral part of the farming community in these salinity affected marginal areas. These areas faces fodder shortage to meet livestock demand resulting increased pressure on natural rangelands causing desertification. The research for the introduction of salt tolerant forage cultivations in these areas had been started under “Saving fresh water resources with salt tolerant forage production project” being executed in six countries in collaboration with ICBA. The present baseline study is designed to visualize the real impact of the project activities towards the objectives of the project because benchmark surveys are always essential to compare the real pre and post impact situation. 

The study was conducted the foothills of the salt range nearby the Khewra salt mines in Tehsil PD Khan, District Jhelum. Two villages were selected for collection of baseline data. One was Kaslian selected for current project activities where the applied research was already underway since 2001 under Barani Village Development (BVDP). The second village Sahowal some 7 Km. in the north-east of the target site was selected as control. As the scope of the project was limited mainly towards the cultivation of salt tolerant forages and there was more similarity among the farmers regarding the use of saline water and land use for fodder cultivation therefore 33 farmers were selected from each of the selected villages through stratified random sampling. The results of the baseline survey are summarized as under:

Stratification was made on the basis of operational land holding and 55 percent small (having operational land holding up to 2 hectares) 36 percent medium (having 2-5 hectares operational land holding) and only 9 percent large (having operational land holding above 5 hectares) were selected randomly. 

Very little difference was observed regarding the cultural practices, cropping patterns and use of saline water among small, medium and large farm categories.  

The average age of the sample respondents was 46 years in Kaslian and 42 years in Sahowal with almost 7 years of education and around 20 years of farming experience at both the selected villages. Regarding their involvement in farming two third at Kaslian and three fourth at Sahowal were full time engaged in farming and the remaining involved as part time in farming. 

Majority of the sample farmers were living in joint families at both the selected villages. The family size at project site was slightly higher (8.3) than the control village (8.0). 

The education level was relatively higher in the control village Sahowal than the project village Kaslian within both males and females. Off farm income and pension was higher in the control village, which depicts the impact of higher education level in control village. The wage rate was rupees 150 per man-day in both the villages.

Out of the total adult male labor force nearly two third was full time involved in agriculture and remaining in off farm employment. 

In case of adult female labor force about 82 percent females in project village Kaslian and 72 percent in Sahowal were full time involved in agriculture where as very meagre off farm employment was found in females in both villages.  

It was interesting to note that female involvement in farming activities was found in almost all farm categories. No female involvement was found in sowing, ridge making, pesticide preparation, pesticide application, and fertilizer application. Grazing of animal was also male oriented activity and very few females were involved in it. Where as preparation of seed to sow, preparation of dung cakes and cleaning of animal sheds was mainly done by the females. 

The average operation holding of the small farmers in both the villages was nearly one and a half hectare and nearly 97 percent was irrigated. In case of medium farm category it was 3.27 Ha in Kaslian and 3.17 Ha in Sahowal whereas more than 90 percent was irrigated. The large farmers in Kaslian were having 9.47 Ha with 86 percent irrigated area whereas in Sahowal it was 6.53 Ha and all area was irrigated. 

About 34 percent own landholding was uncultivated in Kaslian and 57 percent in Sahowal, which was mostly used as free grazing communal lands while fuel wood requirement was also fulfilled from these lands.  

Tractor was used as farm traction power in both the study villages and only one farmer in Sahowal reported that he also used bullocks. All of the small farmers got tractor on rent whereas only one of the medium farmers at both sites had his own tractor. The large sample farmers had their own tractors except one in Sahowal. 
Tube well was the only source of irrigation and nearly half of the sample farmers had their own tube wells. The tube well ownership was less in small farmers as compared to medium and large farmers in both the villages. Tube well water was highly brackish at both the villages. 

During the normal rainfall years farmers get about 25 Mds/Acre grain yield with 2-3 irrigations. As the number of irrigations increases from 3 to 5 during low rainfall to drought years the grain yield decreases from 21 to 18 Mds/acre. 

The kharif fodder crops were mostly planted with rainwater and during the last ten years farmers reported that they hardly had sown kharif fodder once or twice after tube well pre-irrigation. 

Farmers, main strategies to control salinity for getting good rabi crop was to keep land fallow in kharif (71%) or to grow kharif crop as rainfed at irrigated area (27%) with minimum irrigations. 

The frequency of saline water use during kharif was minimal. Half of the farmers in project village rarely use saline water for kharif crops, only in sever drought years and remaining did not use it at all. Similarly in the control village three fourth of the farmers did not use saline water for kharif crops. 

The main reason behind the less use of saline water during Kharif in both the villages was better wheat production (50%) and considered injurious for following crop (affect germination of wheat) in both project (20%) and control (11%) villages. The saline water had injurious effect on kharif crop also.  

To grow kharif crop, as rainfed was the main salinity control measure during kahrif season followed by to keep irrigated land fallow during kharif and get the fodder crop at rainfed land. 

None of the farmer in both villages knew about the STFC, however they were clear about their benefits. Multiple benefits along with the increase in fodder availability increase the number of animals and animal productivity particularly in terms of milk yield, were benefits of STFC perceived by the farmers. On the other side land the farmers were also expecting degradation and low grain production, less wheat germination of wheat at the plots where saline water will be used to grow STFC. 

Majority of the farmers (87%) preferred ST fodder crops to ST shrubs/trees in both the villages for rabi season and were intended to adopt as they were of the view to allocate additional 1.13 acres in Kaslian and 0.79 in Sahowal 0.79 to rabi STFC and about 1.7 acres to kharif STFC in both the villages. 

Cropping intensity was almost 100% at rainfed lands during kharif and no crops during rabi. Whereas at irrigated lands the cropping intensity was 100% during winter season and 10-15 percent in Kharif. 

Very little variation in the cropping pattern was observed within different farm categories. Wheat was the main food crop for rabi season through out the area and about 3/4th operational land during rabi was allocated to wheat for grain production. The remaining area was allocated to rabi fodder and wheat (C591) was planted as rabi fodder. Mostly mustard was mixed with wheat as fodder. Taramera and oat were also planted at a very small area (1%). 

Sorghum and millet were the only kharif fodder crops being grown at 15 percent land. In Kaslian these were planted as mix crop and in Sahowal millet alone was the main crop.  Same crops were grown at the rainfed area in both the villages. 

The net income per farm per year from crops was Rs. 9114 with rental cost and Rs. 17726 with out rent in Kaslian and Rs. 8416 and 16448 with and with out rent in Sahowal from irrigated area. Net income per farm from rainfed area was Rs. 546 and Rs. 1116 per year with and without rent in Kaslian while in Sahowal it was Rs. 167 and Rs. 337 with and with out rent respectively. 

Average animal units were 4.68, 6.88 and 16.55 at small, medium and large farms respectively in Kaslian. In Sahowal there were 4.90, 7.12 and 7.16 animal units at small, medium and large farms respectively. There are more numbers of buffalos than cows and on an average there were 2-3 buffalos and 1-2 cows. 

On an average 8.9 liter/day milk was being produced at each farm in Kaslian and 7.9 liters in Sahowal out of which 57% of was kept for home consumption and the remaining was sold. 

The preference for concentrate feeding was given to the buffalos as almost in all farm categories more than 2 kg concentrate was fed to the milking buffalo whereas this quantity decreased less than 1 kg for milking cows. Mainly cotton seed cake was used as supplemental feeding followed by the wheat flour. 

Four month starting from April to July after wheat was reported as the main fodder shortage period in both Kaslian (75%) and Sahowal (87%). November was also fodder scarce month. 

After the harvest of wheat in April almost all the farmers used to feed their animals on supplemental feed (wheat flour) mixed with wheat straw and cotton seed cake for milking animals. From August to November kharif fodder, grasses are used along with concentrate to only milking animals. The wheat straw is mostly used through out the year except in the period when there is kharif fodder available (August-November). 

Almost all the farmers commonly practice grazing after the harvest of wheat till the plantation of wheat in next season. However grazing at communal and uncultivated lands is practiced through out the year but some farmers practice stall-feeding during winter. The feeding calendar for whole year was almost similar for both the project and control village. 

Soil salinity has emerged as basic problem and due to highly brackish underground water the cropping intensity was very low particularly in kharif season. In the absence of salt tolerant forage crops acute fodder shortage was found in the area. Livestock was the integral part of every farm household and all farmers were intended to grow salt tolerant forage crops to overcome fodder shortage. Under these conditions the testing and introduction of salt tolerant fodder crops would be an important activity to improve the livelihood of the poor farmers in salinity hit areas. As free grazing had become a common practice and culture in the farming of these areas therefore concentrated efforts to introduce other salt tolerant (cash) crops if possible along with fodder crops would help in changing the farming practice and might help in the adoption of STFC. In the light of farmers preferences it is recommended that efforts should be concentrated on the introduction of STF crops. 

Biometrics

Improving Precision of Agriculture Field Experiments

Muhammad Asif Masood and Muhammad Yaqub Mujahid
This study was conducted for improving precision of agriculture field experiments in National Agricultural Research Centre, Islamabad. The main focus was on the use of Alpha Lattice Design- its importance, advantage over Randomized Completed Block Design (RCBD), interpretation and analysis through software program. Alpha lattice design is fully efficient, producing estimates with smallest possible variances for a given number of treatments, block size, and number of replicates.

Two field experiments were conducted on wheat crop during 2004-05 at National Agricultural Research Centre (NARC), Islamabad in collaboration with National coordinated wheat programme, NARC. The experiments were laid out in Alpha Design with 2 replications. In both experiments, there were fifty genotypes with ten blocks consisting of five entries in each block for each replication.

Preliminary data analysis was done only for yield data using computer software named ALPHA, developed by CIMMYT. Since the design efficiency was the primary objective, therefore the use of alpha lattice design in these experiments has gained/improved precision over randomized completed block design. Alpha lattice design provided better control of within replicate variation and also to experimental error than RCBD.

The result of the experiments identifies difference between error mean squares (EMS) under alpha design and RCB design in both trials. The relative efficiency of these trials shows that Alpha lattice design was more efficient than RCBD in both trials. The value of relative efficiency of both trials indicates that the use of alpha lattice design instead of RCBD increased experimental precision by 8 percent and 9 percent respectively. The smaller values of S.E. Difference for alpha lattice design helps to detect smaller differences for the comparisons of mean.

Problems and Prospects of Pulses in Pakistan

Malik Anver Javed and Saleem Abid

Pulses are not known for their global or regional economic importance

Pulses have been described in many ways; they are sometimes regarded as “poor man’s crops”, “poor man’s protein”, or as marginal products of marginal lands.

Pulses are generally considered minor crops inspite of the fact that they play vital role in the national economy and diet of the people. Pulses are also important food crops. They occupy an area of 1447 thousand hectares in 2003-04, which is 6 percent of the total cropped area of Pakistan.

Gram and lentil are rabi pulses and contribute about 70 percent of the area under all pulses and in production 75 percent. Mungbean and mash are Kharif pulses. The contribution of these pulses in the area and production of all pulses is 21 and 20 percent respectively.

The long term (1980-81 to 2003-04) growth rate of gram area is 0.67 percent per year, which is below the current population growth rate of 1.9 percent per annum. The long term (1980-81 to 2003-04) average annual growth rate of mungbean was 6 percent per annum. Mashbean growth rates in different periods were positive, it declined to 5.32 percent during 1990-91 to 2000-01 and 1.45 percent during 1980-81 to 2003-04. The lentil area has declined consistently which was -1.48 percent during the period 1980-81 to 2003-04.

Gram production in general shows the increasing trend during 1980-81 to 2003-04. The long term growth rate of production of mungbean was highest (10.42 percent) in the period 2000-01 to 2003-04. The production of mashbean shows mixed trend. Lentil production has increased during the last 24 years (1980-81 to 2003-04) inspite of decline in the area under lentil.

Productivity of gram in Pakistan is from 400 to 622 kgs/ha during the period of 1980-81 to 2003-04. The mungbean yields ranged from 475 kgs/ha to 550 kgs/ha in 24 years (1980-81 to 2003-04). The yield of mashbean shows a mixed trend and range from 497 kgs/ha to 505 kgs/ha during 1980-81 to 2003-04. Lentil yields registered increasing trend in the last 24 years. Lentil yield was 406 kgs/ha in 1980-81, which increased to 602 kgs/ha in 2003-04.

An overall increase of 0.56 percent in monthly per capita consumption of all pulses took place over the 1986-2002. Chickpea has the highest monthly per capita consumption of 0.16 kg in 2001-02, second most important pulses is mungbean with a monthly per capita consumption of 0.07 kg, followed by masoor (0.05 kg/month) and mashbean (0.04 kg/month). Gram remained the highest monthly consuming pulse among the pulses according to the surveys conducted.

Chickpea prices experienced extreme fluctuations due to crop failures and short supplies indicate more than three-fold increase in gram farmgate prices in 24 years (1981-2004). The farm gate prices of mungbean are usually higher than chickpea. Lentil is perhaps the most expensive pulse among food legumes. There has been more than five-fold increase in lentil farm gate prices during the period 1981-82 to 2003-04. Farm gate prices of mashbean were found relatively stable average wholesale prices of all the pulses are considerably higher than their farm gate prices.

Pulse crops have been the neglected sub-sector of Pakistan’s agriculture. Several types of constraints and problems are confronted to the advancement of pulses research and production in the country.

The major constraints to increase pulses production in Pakistan is that mostly pulses are grown on rained marginal and poor soils where the application of improved practices are not feasible due to non-availability of irrigation water. Farmers mostly depend on traditional practices and hesitate to use modern inputs, lack of improved seed production system. Majority of dal mill owners do not have adequate grain storage facilities to hold stocks. Government has imposed heavy taxes on pulses processing machinery.

The main aim of the Government is to achieve the self-sufficiency in the basic food item and to alleviate the poverty in the agriculture sector by making the farming as profitable profession as industry. Government has launched Productivity Enhancement Programme (PEP) to overcome these problems.

Chickpea which contributes about 70-18% of total pulses production in the country is grown in Thal areas of Punjab and NWFP, with no irrigation facility. This area has potential for introducing sprinkle irrigation system. A small amount of water at the initial stage of production would ensure timely planting. This will also assist to avoid drought stress or frost attack and minimize the risk of crop failure.

Presently, only chickpea pulse is covered under government support prices. In order to provide incentive to growers, APCom should also extend support prices/government procurement prices for other pulses such as lentil, mungbean, mashbean.

Government may advance long-term loans on soft terms for the construction and maintenance of storage facilities for pulses in dal mills.

The scientists of agricultural research organizations and officials of Food Department should guide and help the dal millers to control insect pest attack during short-term storage of pulse seeds.

Finally, pulses are important as sources of income throughout Pakistan. Investment in productivity and pulses industry improvement will have a beneficial effect on farm income.

Trend Analysis of The Livestock Population Vis-à-Vis Human 

Population in Pakistan

Saleem Abid

An attempt has been made to compare trend of livestock population and human population of Pakistan. 

Livestock is the second important sub sector of Pakistan agriculture, which accounts for 46.8 percent of agricultural value added and about 10.8 percent of the GDP.

Between 1945 and 1996, the buffalo population increased by 291 per cent, cattle by 92 per cent, sheep by 220 per cent and goats by 455 per cent. There are an estimated 26.3 million buffaloes, 24.2 million cattle, 24.9 million sheep and 56.7 million goats during 2004-05.

Annual production is 1.115 million tonnes of beef, 0.74 million of mutton, 416 thousand tonnes of poultry meat and 29.472 million of milk, in addition to 8.529 billion eggs. 

Moreover the per capita availability has dropped considerably. The per capita availability of milk has decreased from 99 kg (1971-72) to 84.79 (2003-04) per annum. But on the other side the per capita availability of meat has increased from 8.85 kg (1975-76) to 14.81 kg (2003-04) per annum.  

A time series data regarding the livestock population, livestock products, per capita availability of meat and milk and human population of Pakistan for the census years was collected.

The exponential equation was used to find the growth curve of cattle, buffalo and goat populations of Pakistan whereas for sheep population the linear equation was fitted. On the other hand, quadratic equation was used for the analysis of human population in Pakistan.

Exponential curve fitted very closely to all the data for cattle, buffalo and goat populations of Pakistan.

It was observed that cattle population increased by 62.8 per cent during 1960 over 1955 whereas in 1972 its population decreased by 12.1 per cent over 1960. 

The buffalo’s population was 5.19 million in 1945, increased to 20.27 million in 1996, which is almost 4 times as compared to 1945.

Human population showed that quadratic is a good fit. This is perhaps due to advancements in health care.

Buffaloes, sheep and goat exhibited growth in the number barring cattle. The growth rate of goat population (3.42 per cent) was the highest followed by buffaloes and sheep population in Pakistan. The growth rate of human population in Pakistan was 2.92 per cent whereas the cattle population was 1.29 per cent. The cattle population has become stagnant whereas the human population is increasing at an alarming rate. 

The compound growth rate of meat per capita availability decreased by 1.89 per cent per annum while milk per capita availability increased by 2.96 per cent during 1995-2003. 

Poor production of cow milk increased the demand and supply gap whereas the accelerated growth of buffalo milk helped to bridge the gap considerably.

The cattle population can be optimised economically if unproductive and low productive cows are replaced by productive cows. Buffaloes on the contrary have always contributed more than 68 percent of the total milk produced in the country. Since buffalo population has shown positive growth rate, the prospects of both milk and meat are quite high from this animal. Contribution of goats and sheep are negligible in terms of milk production. 
The efforts should be made to keep the growth rate of livestock population above the human population growth rate to meet their requirements.

Modern techniques to be used to increase per animal productivity. 
Gender and Development

Gender Role in Vegetable Production in District Attock
Sajida Taj, Zubair Anwar, and Waqar Akhtar

Women play a key role in the rural economy of Pakistan. But, women’s position and responsibility, contribution and involvement, wisdom and knowledge in traditional agricultural activities and other non-commercial activities remain unrecognized and are rarely rewarded for their contribution. Women help their families in all agricultural activities. Present study has been devised to investigate the gender roles in the vegetables production and their access to and control over the productive resources, the reasons that hamper women and men from being more productive and their roles in decision making. A detailed comprehensive questionnaire was designed for gathering information in a systematic way and a multidisciplinary team was formed for the data collection. A two stage purposive stratified random sampling technique was used for sample selection and Attock district was purposively selected because in district Attock, Hazro, Hassanabdal and Jand are very famous areas for vegetable production. 

· The average age of the sample respondents was 47 and 40 years for males and females respectively with a mean farming and vegetable growing experience as 26 and 15 years for male and female respectively.

· The average family size was 10 family members consisting of 6 adults more than 16 years of age and 4 children. Regarding education, 58 percent of the male respondents were literate in the family while on the other hand only 8 percent of the women were literate in family.

· The average farm size was 2.93 hectares with a 50:50 composition of owned and net area rented in. On an average 72 percent of operational holding was irrigated with well and tubewells.

· Majority of the farmers were cultivating vegetables in both rabi and kharif seasons allocating comparatively more land to kharif vegetables. The farmers were allocating almost 50% of total farm area to vegetables.

· In vegetable production mostly family males and hired male labour was used. The main reason was that in Hazro and some parts of Hasanabdal due to strict Purdah system family women were not involved in the farm activities. In peas, onion, garlic and ladyfinger production women have a reasonable involvement and were contributing 194.95, 45.98, 13 and 8.79 mandays per household. 

· The percent contribution of gender time shows that onion, garlic, lady finger and peas production have more female contribution as compared to other three important vegetables of the area. In case of potato production male contribution is 98 percent, while females have only 2 percent. Onion has 40 percent male contribution and 60 percent female contribution. 

· Similarly garlic has 54 % male and 46 % female contribution. In peas production male again dominant having 61% and females have 39 % contribution. Ladyfinger production has 59 percent male 41 percent female contribution. Cucumber has 96 percent male contribution and 4 percent female contribution. 

· Women are heavily involved in all the household activities, such as food preparation, child rearing and other household activities. Their contribution is significantly higher as of the male family members. Male generally does not contribute in these daily routine household chores. 

· The gender analysis indicates that male members of the family are actively involved in decision-making process regarding the vegetable production; only 30% females are consulted regarding the vegetable production decisions. It was also reflected from the analysis that where women were involved in decision-making, productivity of those farms was relatively higher. 
· Existing poor marketing system is one of the major problems pointed out by the farmers. The problems like fewer prices, rapid changes in price, exploitation by market intermediaries, high transportation cost and lack of finance were highlighted by the respondents.

· In the commercial vegetable production women have low participation in this district, therefore to make them more productive, household based women activities may introduce in the area. Furthermore, gender specific trainings regarding the vegetable processing should be imparted to boost the agricultural activities on commercial lines.

Gender Analysis of Livestock Activities: A Case Study of 
District Attock, Punjab

Muhammad Zubair Anwar, Sajda Taj, Nadeem Akmal, Waqar Akhtar

Livestock is an integral component of barani framing system and considered as a substitute for crop farming. It provides security against crop failure and has tremendous potential for development. The sector confronts host of constraints which if circumvented can double the output of livestock products. The present study was specifically designed to explore the gender based commercialization possibilities of livestock related activities. 

Gender division of labour and issues of access to resources and benefits can be understood better if studies are done using appropriate analytical frameworks or household models consistent with the socio-economic context in which the producers operate. Furthermore, information on gender and livestock production is more meaningful if gender division of labour, responsibilities and access to resources and benefits in the whole farming system are fully understood.

There are various methods to conduct this kind of studies, but in this survey case study method was adopted due to serious resource constraints. The case study method is also considered as interactive learning method using real scenario that focus on a specific issue, topic, or problem. The Attock District of Punjab was the study domain but special emphasis was given to those areas where livestock concentration was relatively higher. A team of social scientists from National Agricultural Research Centre (NARC) conducted this survey in March 2006.

In district Attock, agricultural activities are very limited. People are not completely depending on crop activities. So to meet their livelihood needs phenomenon of livestock keeping is very common. Data clearly reveals a continuous increasing trend of livestock population in the area. Among the pothwar districts, strength of large ruminants (433120) and small ruminants (531101) is significantly higher in Attock as compared to the other Districts. This increasing trend has depicted tremendous potential for development of livestock sector.

Increasing population pressure has built lot of pressure on employment and natural resources of the area. This population explosion is rapidly increasing poverty specifically in the rural areas. Results reveal that Attock district is more comparatively populace and have an ample scope to engage women folk in the poverty reducing activities The only need is to develop some low cost and gender sensitive packages related to dairy sector

Majority of the household were living in a joint family system. On an average, family size for joint family was 14.29 persons as against 7.2 persons for single family.  The ratio of adult male and adult female is quiet encouraging for the development of domestic level dairy related activities in the area. 
The share of off-farm income is comparatively higher 51% as compared to the crop 39% and livestock 10% source. It also indicates that farmers could afford to invest for agriculture and livestock development if properly motivated to invest in livestock sector. 

Animal buying and purchasing was performed through mutual consultation of male and females as reported by 85% respondents. Behaviour of male members has changed significantly and now instead of livestock activities, women’s are also consulted in other important domestic decisions.
Mostly farm and livestock related income kept jointly by male and females. A significant proportion of farm and livestock income was also holding by female family members i.e. crop 50%, vegetables 25%, livestock (large 25% and small 37.5) milk and ghee 28.6 and poultry 50 %. 

The income holding pattern of the area shows that gender specific livelihood improvement schemes can easily be implemented in the district Attock. Moreover, through these schemes or projects the issue of women empowerment can be addressed.           
Majority of women about 75 % asserted that decisions are made through mutual consultation on purchase of household goods, animal buying, and animal health care and also for crop activities. In some case male members only decide about the farm and livestock linked expenditures. Income from milk, ghee and poultry products is mainly spent by female family members independently.  

Mostly farm and livestock related income was kept jointly by male and females female family members. But a significant proportion of income was also holed by females i.e. crop 50%, vegetables 25%, livestock 37.5, milk and ghee 28.6 and poultry 50 %.
Mainly large ruminants are kept to meet the daily domestic needs like milk and ghee, whereas income from the sale of young stock and dung needs are also considered important objectives of raising livestock. The small ruminants are mainly kept for family subsistence, income form the sale of young stock and income from the sale of adult animals respectively
Majority of the farmers wants to increase buffalos (68.3%), whereas 49.5 % and 71.1 % farmers don’t want to increase the strength of cows and sheep/goat. Their preference to increase in buffalo was only due to milk quantity and it’s by products like butter and ghee.

The problems limiting the livestock development in the area were; financial, marketing of livestock products, lack of knowledge about the modern livestock management techniques, unable to buy improved inputs and the least important was the livestock housing respectively.       

In monitory terms from the livestock products women’s generate about Rs 138 per day, Rs. 1111 per week and Rs. 4168 per week month respectively. Although females economic contribution at household level is very significant but not recognized.    
Overall results of this study revealed that livestock sector has much potential to improve livelihood systems of the rural population but unfortunately both genders (male and females) have only traditional knowledge about the management of livestock and manufacturing of livestock products. Integrated efforts of the stakeholders are important to improve the socioeconomic conditions of the farming families.  
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