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ABSTRACT 

 
A study was conducted in the Institute of Agricultural Extension and Rural 
Development, University of Agriculture, Faisalabad during the year 2012 to 
explore the farmer’s knowledge about crop production technology of major 
crops (Wheat, maize and rice in the mountainous region of Battagram district 
of KPK). Distribution of crop areas and livestock assets were also assessed. 
One of the two tehsils were chosen randomly through simple random method 
and from that tehsil two union councils were selected randomly. From each 
selected union council, three villages were selected using simple random 
sample technique. From each village, 20 respondents were selected randomly 
thereby making a sample size of 120 respondents. Quantitative data were 
collected with the help of pre-tested structured interview schedule while 
qualitative data were collected using open ended interview guide and through 
personal observation. Quantitative data were analyzed with Statistical Package 
for Social Sciences (SPSS) while qualitative data through content analysis 
technique. The result showed that land holding or farm size capacity was very 
low as about 56.7 percent of respondents had less than one acre of cultivable 
land. Due to small land holding all results were taken on Kanal scale system 
(1acre = 8 kanals). Majority (73.3%) of the respondents plants wheat in 
December. Therefore yield was low as 64.2 percent farmers harvest yield less 
than 1maund/kanal. The results also showed like other major crops maize and 
rice were also not sown on their recommended time so average production 
was also low. Sixty percent of respondents got only two maund/kanal maize 
yield and 3 to 4 maund/ kanal rice yield. Majority of respondents (78%) 
consumed wheat and about 40-50 percent consumed maize and rice 
domestically, while others sold their crops for income. The results further 
showed that majority of farmers were still implementing old agricultural 
techniques. Livestock farming at larger scale was not common among 
respondents as they mainly had one or two animal to fulfill their domestic 
needs. 
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INTRODUCTION 
 

Agriculture is a major contributors to growth of Pakistan’s economy. It 
contributes 21.4 percent to the country's GDP and provides employment 
opportunities to 43.7 percent of the country's labor force. It also contributes to 
the industrial growth as a supplier of raw materials and provides market for 
industrial products. Nearly 65 percent of country’s population living in rural 
areas is directly or indirectly linked with agriculture for their livelihood. 
 
The Khyber Pakhtonkhwa (KPK) province possesses the cultivated area of 
1.8 million hectare which is 17.7 percent of total area of the province (3). The 
agriculture in KPK is primarily a small farm activity. It farming community can 
be categorized as small farms having an area of less than 5 hectare; medium 
farms having area between 5-10 hectare; and large farms having area over 
10 hectares. Small farms are 41 percent of total farming area, which is 87 
percent of total number of farms. Medium farms are 17 percent and large 
farms are 42 percent of total farm area, which is 5 percent of total number of 
farms (9). Due to great diversity in climate and soils, KPK province grows 
over 42 crops; the major ones are wheat, rice, maize, barley, sugarcane, 
tobacco, rape, mustard, groundnut, pulses, vegetables and fruits. Chickpea is 
the dominant pulse crop, while potato is a main vegetable. Apples, pears and 
peaches are the most important fruit crops. The major crops occupy nearly 
90 percent of total cropped area and play an important role in sustaining the 
livelihood of rural population (4). The subsistence livelihood of this region is 
based on agriculture and livestock. Small farmers have limited access to 
technology and facilities and are directly affected by increased prices. The 
bulk of marketable surplus is produced from medium and large farm holders 
who cultivate nearly 60 percent of total cultivated area of the province. 
 
Major part of KPK is mountainous having severe cold weather. The heavy 
snowfall makes farming very hard. Recent changes in temperature and 
heavy rainfall has severely affected the livelihoods of small farmers, because 
these mainly depend on the natural resources which rely upon nature and 
climate (26). As most of the area is mountainous, “terrace farming” is 
practiced here. In terrace farming, steps are cut out into steep hills and edge 
of the slope is bordered with stone walls called “bunds”. The bunds check 
water and soil from flowing away. As agricultural resources are scarce, there 
is not much agricultural production in the mountainous Khyber Pakhtunkhwa.  
 
The ever increasing population pressure and comparatively short supply of 
food have aroused global interest in research especially in environment; 
agriculture, food and nutrition (17). The population of the province is growing 
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at a high rate, widening the gap between consumption and resource 
availability. This leads to unsustainable development patterns within the 
province. Therefore the present research was conducted to explore the 
cropping pattern and major crops production technologies in the provinces 
with the following objectives. 

 
- To identify the cropped area, production, yield and consumption of major 

crops in the study area. 
- To find out the farmers categories according to their land holding in the 

study area. 
- To analyze the difference of crop production under different sowing and 

harvesting times. 
- To identify the pattern of livestock farming in study area. 

 
MATERIALS AND METHODS 

 
This concluding study was conducted in the Institute of Agricultural Extension 
and Rural Development, University of Agriculture, Faisalabad during the year 
2012. Khyber Pakhtunkhwa comprises 24 districts including Battagram. This 
district has a total land area of 1301 square kilometers and its estimated 
population in 2004-2005 was 361 million. The main language of district is 
Pashto. Batagram district consists of two tehsils i.e. Allai and Batagram. Allai 
and Battagram tehsil consists of 8 and 12 union councils (UCs), respectively. 
For this study Batagram was chosen randomly through simple random 
method. From this tehsil, two UC,S Kuzaband and Ajmera were selected 
randomly. Union council Kuzaband consists of 13 villages, from which three 
villages (Pora, Sofian and Kuzaband) were selected using simple random 
sample technique. Union Councils Ajmera consists of 10 villages, from which 
three villages (Chapargram, Ajmera and Medan) were selected using simple 
random sample technique. From each village, 20 respondents were selected 
randomly thereby making a sample size of 120 respondents. For quantitative 
data collection pre-tested structured interview schedule was used while 
qualitative data were collected from all respondents through key informant 
interview and personal observations. The quantitative data were analyzed 
with Statistical Package for Social Sciences (SPSS) while qualitative data 
were analyzed using content analysis technique. 
 

RESULTS AND DISCUSSION 
The study reveals that major crops (wheat, maize and rice) occupy nearly 90 
percent of total cropped area in study area which plays an important role in 
sustaining the livelihood of rural population. Being mountainous area, 
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cropping pattern and crop production is much differs from other provinces of 
Pakistan. The cropping pattern may reflect the level of self sufficiency, food 
sustainability and even productivity of the region (29, 31). In KPK farm size is 
decreasing to ever increasing and also as per Islamic practice assets are 
distributed among family members after the death of owner of land. Due to 
expansion of urbanization and low returns from traditional farming system, 
farmers compel to other professions in addition to agriculture. Farmers who 
were still engaged in agriculture, had to change their tradition farming system 
to moderns system for their existence (28). 
 
Land holding size 
 
The size of land holding is considered to be one of the important factors, 
which affects the cropping patterns of the farmers in case of cropping 
pattern. Seetisarn (27) pointed out that farm size or land holding always 
greatly influence the farmers in case of cropping pattern.  
 

Table 1. Distribution of the respondents according to their size of land holding. 
 

Size of land holding (Kanals) Frequency Percentage 
Up to 10 68 56.7 

11-20 28 23.3 
Above 20 24 20.0 

Total 120 100.0 

 
Due to mountainous area, terrace farming is practiced and land holding 
capacity is very low. The data (Table 1) show that about 56.7 percent of 
respondents have less than 10 Kanals land (1 acre = 8 kanals). It shows land 
holding size in study area is very small, and 23.3 percent farmers have 11-20 
Kanals and only 20 percent farmers possess above 20 Kanals of land which 
are very low in percentage. According to survey (10) 7405 farms member are 
below one acre, 16208 of 2.5 acre, and 8532 farms are of 5 acre, or more. 
 
Major Crops 
  
(a) Wheat 
 
Wheat is the most important cereal food crop of Pakistan. It contributes 10.3 
percent to value added in agriculture and 2.2 percent to GDP (5). It is 
discussed earlier that 90 percent of total cropped area plays an important 
role in sustaining the livelihood of rural population. Table 2 regarding wheat 
area and other detail is given. Like other parts of Pakistan, in Battagram 
wheat is also cultivated on a large area of arable land. 
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Table 2.  Distribution of the respondents according to information about wheat. 

 
Wheat area (Kanals) Freq. Percentage 
1-5 38 31.7 
6-10 46 38.3 
Above 10 36 30.0 
Total  120 100.0 
Sowing time Freq. Percentage 
October 8 6.7 
November 24 20.0 
December 88 73.3 
Total 120 100.0 
Harvesting time   
May 21 17.5 
June 94 78.3 
July 5 4.17 
Total  120 100.0 
Yield/Kanal (manuds)   
1 77 64.2 
1.1-1.5 31 25.8 
Above 1.5 12 10.0 
Total  120 100.0 
Consumption % at House hold level   
> 50% 11 9.2 
51-99% 15 12.5 
100% 94 78.3 
Total 120 100.0 
Sale   
No sale 94 78.3 
< 50% 11 9.2 
51-99% 15 12.5 
Total  120 100.0 

 
The data reveals that 38.3 percent of respondents cultivated wheat on an 
area of 6-10 Kanals while 31.7 and 30 percent of respondents had 1-5 
Kanals, and < 10 Kanals, respectively.  

 
The data also reveals that majority (73.3%) of respondents sow wheat in 
December while 20 percent of respondents sow wheat in November and 
remaining 6.7 percent in October. On the other hand, recommended sowing 
time of wheat is 15th October while sowing trend in study area is December 
which greatly affects the yield. Late harvesting of Kharif crop has made it 
difficult to sow wheat at its proper time. The low productivity of rabi crops 
particularly wheat is attributed to very late sowing (10). Early seeded crop 
resulted in higher yields as compared with late seeding (19) and proper 
sowing date brings the highest protein content and yield in wheat grain (33). 
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Harvesting time and Yield 
 
The data (Table 1) reveal that harvesting time for a large majority (78.3%) of 
respondents was June while 17.5 and 4.17 percent of respondents harvested 
wheat in May and July respectively. Late harvesting is due to late sowing of 
crop.  
 
It can also be seen (Table 1) that wheat yield was 1 manud per kanal for 64.2 
percent of respondents while 25.8 percent and 10 percent of respondents 
had a yield of 1.1-1.5 and above 1.5 manuds per Kanal, respectively which is 
very low yield. As discussed earlier land holding capacity is very low and 
adoption of latest technologies is also negligible in study area which results 
into poor yields. Fertilizer applications are also very rare, which is a precious 
source in increasing agricultural production and reducing food insecurity (5). 
During qualitative interview local farmers also indicated certain reasons of 
low production of wheat. For instance; a farmer commented “lack of 
awareness about new production technology, unavailability and difficult 
usage of farm machinery are main problems for us”. Another respondent 
commented “their low production was due to the poor quality seed, especially 
seed which was distributed among farmers after the disastrous 2005 
earthquake”. A farmer also claimed “their average production started to 
decrease after usage of that seed. The qualitative data in this regard 
indicated that main reason behind this was unavailability of inputs and 
shortage of irrigation water as explained by a farmer, “Input problems are 
found to be the bone of contention as it is rendering the production of wheat 
upto 8-12 Manuds per acre. The most important thing is that we need water 
courses and land leveler”. 
 
Consumption of wheat 
 

Average per capita monthly consumption of wheat and wheat flour is about 
12. 81 (9). As far as consumption of wheat is concerned, a large majority of 
respondents consume wheat within household for their own consumption 
because per acre yield of wheat is comparatively low and wheat is a regular 
meal along-with maize and rice. The results (Table 2) reveal that 78.3 
percent of respondents consumed wheat at their household level and don’t 
sell it, 12.5 percent of respondents use 51-99 percent of their total produce 
within household while only 9.2 percent use less than 50 percent wheat for 
their own consumption. The table 2 reveals that sale of wheat is very 
nominal. 
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Maize 
 

Maize is the third most important source of calories for mankind after rice and 
wheat. It is expected to be the most important crop by 2020 (25). 
 

Table 3. Distribution of respondents according to information about maize. 
 

Maize area (Kanals) Freq. Percentage 
Not cultivating 33 27.5 
1-5 46 38.3 
6-10 23 19.2 
Above 10 18 15.0 
Total  120 100.0 
Sowing time Freq. Percentage 
May 11 9.2 
June 93 77.5 
July 16 13.3 
Total 120 100.0 
Harvesting time   
October 2 1.7 
November 13 10.8 
December 105 87.5 
Total  120 100.0 
Yield/Kanal (manuds)   
> 2 20 16.7 
2-2.5 72 60.0 
Above 2.5 28 23.3 
Total  120 100.0 
Consumption % at house hold level   
> 50% 69 57.5 
51-99% 34 28.3 
100% 17 14.2 
Total 120 100.0 
Sale   
No sale 17 14.2 
> 50% 31 25.8 
51-99% 72 60.0 
Total  120 100.0 

 
The data (Table 3) reveal that 38.3 percent of respondents cultivated maize 
on an area of 1-5 Kanals while 27.5 percent of respondents don’t sow maize. 
Further 19.2 and 15 percent of respondents had 6-10 Kanals and above 10 
Kanals of area under maize cultivation respectively. 
 
The data (Table 3) also reveal that a large majority (77.5%) of respondents 
sow maize in June while 13.3 percent of respondents sow maize in July and 
remaining 9.2 percent in May. Performance of maize at successive planting 
dates has been studied for many years. In all these investigations, early 
planting produced higher grain yield than late sown crop (32). For 
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optimization of yield, planting at appropriate time is very critical (1). Garcia et 
al. (14) observed decrease in above ground biomass when sowing date was 
delayed from early March to mid-May. 
 
Harvesting time and yield 
 
The study reveals that harvesting time for a large majority (87.5%) of 
respondents was December while 10.8 and 1.7 percent of respondents 
harvested maize in November and October respectively. 
 
Maize yield obtained by a majority (60%) of respondents was 2-2.5 manuds 
per kanal while 23.3 and 16.7 percent of respondents obtained yield above 
2.5 and less than 2 manuds per kanal. The results show the maize yield is 
double as compared to wheat yield in study area. However, if we compare 
maize production at country level and in study area than we can easily 
understand that average production is low in study area. Being major 
summer cereal crop and its significant role in cropping system, low average 
national production and almost half in the Khyber Pakhtunkhwa province 
warrants more efforts to explore reasons of low productivity in the area (12) 
 
Consumption of maize 
 
As far as maize consumption is concerned, 57.5 percent of respondents use 
less than 50 percent of total maize produce within household.  28.3 percent 
of respondents use 51-99 percent while only 14.2 percent use all maize 
produce for their own consumption and don’t sale. Maize is also used in 
industries for manufacture of corn sugar, corn oil, corn protein, corn-flacks 
and corn syrup etc (3). 
 
The  data (Table 3) reveal that majority (60%) of farmers sell 51-99 percent 
of total maize production while 25.8 and 14.2 percent sale less than 50 
percent and don’t sale maize respectively. A farmer said,  
 

“We sell maize and vegetables to purchase wheat for us” 
 
Cropping pattern of the area, was that maize and vegetables were grown. 
One of the educated respondents stated in this regard that. 
 

“Maize was a popular crop earlier and population was also in some 
limit. Now population has gone up and the requirements are also 
increasing accordingly. So far no agriculture extension services are 
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being extended to us from Government side, due to which the 
production of crops is always at very low level”. 

 
The qualitative interviews revealed that shortage of water has forced the 
farmers to rely completely upon rain water. The water channels destructed in 
earthquake of 2005 are not still constructed which is a great problem for the 
farming community. 
 
Rice 
 
Rice is a staple food for about 2.4 billion of world population and determined 
20 percent of total human energy indeed (21). In Pakistan, rice is the second 
most important cereal food after wheat and a major source of foreign 
exchange earnings in recent years. 
  

Table 4. Distribution of respondents according to information about rice. 
 

Rice area (Kanals) Freq. Percentage 
Not cultivating 71 59.2 
1-5 9 7.5 
6-10 14 11.7 
Above 10 26 21.7 
Total  120 100.0 
Sowing time Freq. Percentage 
May 18 15.0 

June 88 73.3 
July 14 11.7 
Total 120 100.0 
Harvesting time   
October 26 21.7 
November 30 25.0 
December 64 53.3 
Total  120 100.0 
Yield/Kanal (manuds)   
2-3 52 43.3 
3-4 54 45.0 
Above 4 14 11.7 
Total  120 100.0 
Consumption % at household level   
> 50% 29 24.2 
51-99% 53 44.2 
100% 38 31.7 
Total 120 100.0 
Sale   
No sale 38 31.7 
> 50% 49 40.8 
51-99% 33 27.5 
Total  120 100.0 
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The results (Table 4) reveals that 59.2 percent of the respondents did not 
plant rice while 21.7 percent planted rice in an area of more than10 Kanals, 
11.7 and 7.5 percent of respondents had 6-10 Kanals and 1-5 Kanals of area 
under rice cultivation respectively. Most of the respondents cannot grow rice 
due to shortage of water. The areas near the river are water rich and mostly 
rice is cultivated on river banks. 
 
The data (Table 4) also reveal that a large majority (73.3%) of respondents 
sow rice in June while 15 percent of respondents sow rice in May and 
remaining 11.7 percent in July. Previous findings also show that neither too 
late nor too early sowing proved to give better yield response, while 
eliminating chances of heat stress during reproductive growth (13, 16, 20). It 
was also growth that harvesting time for more than half (53.3%) of 
respondents was December while 25 percent and 21.7 percent of 
respondents harvested rice in November and October, respectively. 
 
The yield of rice was 3-4 Manuds per Kanal for 45 percent of respondents 
while 43.3 and 11.7 percent of respondents had a yield of 2-3 and above 4 
manuds per kanal respectively which is greater than average of both wheat 
and maize. It may be due to rice average production is reason that soil and 
climate are favorable to rice and heavy rainfalls fulfill the water requirements 
of rice crop. 
 
Consumption of rice 
 
As far as consumption of rice is concerned, 44.2 percent of respondents 
used 51-99 percent rice within household for their own consumption while 
31.7 percent of respondents consumed all rice production within household 
and don’t sale it. Further 24 percent of respondents use  more than 50 
percent of their rice total produce within household (Table 4). 
 
The results further reveal that 31.7 percent  respondents did not sell any rice 
while 40.8 and 27.5 percent respondents sell >50 and 51-99 percent rice, 
respectively . 
 
Number of farm animals 
 
Agriculture, including livestock farming, in KPK is mainly subsistence and is 
characterized by low inputs (24). In the study area, raring of farm animals 
trend is gradually decreasing. The data regarding distribution of respondents 
according to number of cows is given in table 5. 
 



Farming system in the marginalized mountainous region of Battagram    

J. Agric. Res., 2015, 53(2) 

305

Table 5. Distribution of respondents according to their number of farm animals. 
 

No. of 
farm 
animals 

Nil One Two Three or more Total 
Freq.        %age Freq. %age Freq. %age Freq. %age Freq. %age 

Cows 95 79.2 20 16.7 2 1.7 3 2.5 120 100 
Buffaloes 98 81.7 17 14.2 3 2.5 2 1.7 120 100 
Goats 74 61.7 19 15.8 11 9.2 16 13.3 120 100 
Sheep 81 67.5 9 7.5 13 10.8 17 14.2 120 100 

 
Tha data show that a large majority of respondents (79.2%) did not have any 
cow <3 (16.7%) had only one cow while 2.5 and 1.7 percent had 3 and two 
cows, respectively (Table 5). The reason is topography of the area which 
discourages the cow production. Unavailability of grazing land and fresh 
posture is another reason observed during recording of qualitative data.   
 
The results also show that 81.7 percent of respondents had no buffalo, 14.2 
percent had one while 2.5 and 1.7 percent of respondents had two and <3 
buffaloes, respectively. 
 
The results further reveal that 61.7 percent of respondents had no goat, 15.8 
percent had one while 13.3 and 9.2 percent of respondents had <3 and two 
goats respectively. 
 
The data also show that 67.5 percent respondents had no sheep, 14.2 
percent had <3 sheep while 10.8 and 7.5 percent of respondents had two 
and one sheep, respectively. Raja (23) also reported that small holders in 
rural areas with no satisfactory market have less farm animals which produce 
small amount of milk for household in KPK. 
 
The qualitative data reveal that number of farm animals is decreasing 
because trend other changed with the new generation which is not hard 
working and avoids animals rearing reasons include the foreign income and 
educational trend in study area. Livestock production can only be improved 
by improvement of livestock in rural masses by proper extension services, 
management and effective disease control program (23).  

 
CONCLUSION 

 
The study concludes that majority of farmers possess small farm size. Wheat 
is the most favored food crop, which covered the bulk of the area during rabi 
season. Rice and maize dominated the cropping pattern during kharif 
season. Apart from these crops, farmers also put attention towards livestock. 
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The most important factor influencing the yield per acre included small farm 
size, economic condition to purchase inputs and machinery and late sowing. 
Majority of farmers consumed their farm products at household level. It was 
found during research that farmers are ignorant, uneducated and poor 
therefore yield per acre of each crop is less from its potential. The yield could 
be increased by choosing proper cropping pattern of small and marginal 
farmers. The provincial Government and NGOs need to attend farmer 
financial problems especially for inputs purchasing. Proper trainings and 
awareness regarding new production technologies maximize their yield/profit 
for all large, medium, small or marginal category of farmers. Livestock 
production can only be improved by improvement of livestock in the rural 
masses by proper extension services, management and effective disease 
control program. 
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