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Abstract 
 

 Irrigation is one of the most important ingredients of the Green Revolution 
technology, which took place in early 70’s. With out irrigation water, desirable 
results, of the new agricultural technology cannot be achieved. NWFP is mainly a 
mountainous region and its agriculture is characterized by low yield per unit and 
poor application of required inputs. About 54% of the total cultivated land still 
depends on rainfall which is scantly. 
 Keeping in view the wide scope and importance of irrigation for enhancing 
agricultural output the present study was initiated. The study aims to analyze the 
existing situation of tube well irrigation and to pinpoint the main causes of slow 
diffusion of tube well technology in NWFP. Moreover, an attempt was also made 
to examine the role of extension agent in the adoption and diffusion of tube well 
technology.  
 This study was based on primary as well as secondary data. The universe 
of the study consisted of the whole NWFP. Multistage sampling method was 
used to select a required sample, from four districts randomly selected. The 
number of respondents interviewed from district Charsada were 92, from DIK 70, 
from Malakand 68, and 61 respondents from district Nowshera, hence the total 
sample size was 291. The selected respondents were grouped into three 
categories namely small (146), medium (81) and large (64). The average size of 
land holding was 8 acres for small, 16 for medium and 92 acres for large farmers.  
 Fragmentation seriously constrained tube well installation in the study 
area. The rate of tube well installation was less than 10 per year on average, 
thus there is clear justification and wide scope for future expansion if tube wells 
in the study area. Tube well irrigation not only enhances agricultural productivity, 
but socio-economic condition of the farmers was also improved. The role of 
government and NGO’s remained insignificant, because 288 respondents 
installed tube wells by themselves. 
 The soil of the study area was found suitable for tube well installation. 
Moreover, water table was cost effective for the respondents in the study area. 
The discharge capacity of tube wells in the study area ranged from 2” to 4”. 
Majority of the respondents (96%) did not test the quality of water and soil. The 
overwhelming majority of the respondents (266) could not get loan. Extension 
services were heavily criticized and their role in the adoption and diffusion was 
negligible. The linkages among farmers, extension workers, and research 
institutes remained weak and poor. Small farmers were more prone to 



operational problems. The main operational problems were lack of spare parts, 
shortage of power, lack of skilled labour, and frequent load shedding of 
electricity. Almost all the sample respondents reported inadequate and untimely 
availability of inputs. The main factors responsible for late adoption and slow 
diffusion of tube well technology are; size of land holding, poor financial 
condition, lack of technical know how, topography, lack of power supply 
(electricity/diesel), inefficient and ineffective extension staff, imperfect market and 
policy negligence of the government. As a policy matter farmers (particularly 
small farmers) need to be encouraged to install tube wells, through the provision 
of soft loans and technical assistance. 
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I. INTRODUCTION 

Concern with the issue of diffusion of technology is not new. Smith (1776) 

was, in fact, one of the earliest economists to point out the significance of innovation 

and technical progress for economic development. It was, however, only after the 

1950s that systematic empirical work on the subject started being undertaken, and 

the adoption and a spread of technology consequently became an integral 

component of the governing body of development economics. 

Roger (1995) in his study pointed out that diffusion is the procedure through 

which innovations and inventions are spread to the members of a social system. 

According to Taylor et al. (2005) innovation is any new idea, practice, or object 

perceived as new by an individual, consists of four activities i.e. invention, adoption, 

diffusion and learning by doing . Risk (Ajzen and Fishbein, 1990; Leathers and 

Smale, 1992; Feder and Umali, 1993; Davis ,1996; and Nortan and Bass, 1997), 

economic cost (Sally and Pannell, 2000; Abadi, 2000; Glenn and Pallav, 2006; 

Jakariya, 2007), age (Ruttan, 1996; Monu, 2000),lack of information(Smale and 

Heisa, 1999; Marra et al., 2001), profitability (Byerlee and Polanco, 1999; Guerra et 

al., 2007), Income (Laliha, 2000), education(Awudu and Wallace, 2005),Complexity 

(Phoebe et al., 2005) are some of the factors which affect the rate of adoption and 

diffusion of any new technology. 

The availability of adequate and regular supply of water would increase the 

demand for enhancing the application of agricultural technologies, thereby boosting 

overall agricultural productivity and improving the economic status of poor farmers 

(Hussain et al., 2004). It has been proved by various experts that agricultural 

productivity world wide is bottlenecked by the quantity and quality of the available 

water for irrigation. Efficient utilization of available water for enhancing agricultural 

productivity under hard circumstances is necessary, but it is a challenge to sustain 

the productivity in water scarce area where groundwater quality is also marginal 

(Gnaegy and Anderson, 1991). Water management usually involves decision-

making with respect to allocation, scheduling and application of the available water 
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to different crops over an irrigation season so as to get maximum economic returns 

(Whinlesey et al., 1986). However, the decision-making becomes complex when 

both the quality and the quantity of the available water are severe constraints 

(Mahajan and Peterson, 1985; Mahajan and Wind, 1986; Nikicenovic and Grubler, 

1991). 

In this context, of particular interest to policy has been the empirical question 

regarding factors affecting the introduction and spread of technology in the various 

sectors of developing economies. Mansfield (1968), among others, argues that the 

diffusion of new methods in production could, for the most part, be explained by 

economic factors. In Pakistan, the application of tube well technology has been an 

important factor in agricultural development. A good part of Pakistan is arid. Yet 

agriculture is the mainstay of the economy. The mean annual rainfall is inadequate 

and irregular so that cultivation is rarely practiced without the provision of irrigation. 

The main economic activity in the country is agriculture, contributing to more 

than 20.9% of the GDP.  It employs over 43% of the labour force and its share of 

export earnings amounts to 70% including processed agricultural exports. Despite its 

importance to the economy, the rate of growth of the agricultural sector has been 

slow, for instance cropping intensity in the country was 99% only in 1983-84 and 

increased to 130% in 2007, the low cropping intensity is reflected in low yield per 

hectare (Pakistan Economic Survey, 2007-08). One factor behind the cropping 

intensity and the subsequent low yield per hectare is the slow rate of adoption of 

new agricultural techniques. 

Pakistan’s population is increasing at an annual rate of 2.7% adding about 

three million people every year. For example, in 1901, there were about 16 million 

people and in 2007 the total estimated population of the country was more than 

156.77 million (ibid). This necessitates focus on additional food production and 

output of farm produce. In view of the high man/land ratio and limited prospects of 

increasing arable land, increased production has to be achieved through increase in 

yield per hectare. 
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Historically, Pakistan had to spend a huge amount of money on food imports 

to feed her growing population. The size and proportion of food imports has varied 

considerably from one year to another. In 2003-04 Pakistan imported 121834.4 

million rupee worth of agricultural commodities and the import of these items 

increased to 2, 42814.3 million rupees in 2006-07(MINFAL, 2006-07).  

           With the emerging food gap, the government consequently focused policy on 

the promotion of agricultural development. Hence, the introduction of the Green 

Revolution technology in the mid 1960s, agriculture subsequently grew at the 

average rate of 3.2% per annum.  However, Pakistan still could not manage to 

bridge down the food gap. Consequently upon which there exist acute shortage of 

food, which has created unrest particularly among the poor masses. The index of 

agricultural production, which was 143.7 in 1992, rose to 165.9 in 2000. It rose again 

remarkably to 199 in 2006 (MINFAL, 2006-07). 

The cropping pattern has changed, but still the areas under food grains is 

claiming more than 56% of the total cropped area in the country, with 18% devoted 

to cash crops, such as sugarcane, sugar beet, cotton, jute, tobacco, fruits and 

vegetables (ibid). Availability of irrigation technology has, however, induced farmers 

to shift towards the promotion of those crops amenable to high rate of economic 

return, namely the cash crops, and the drive for competitive production has brought 

forth the increased use of new agricultural inputs i.e. chemical fertilizers and high 

yielding seeds. For example, the use of chemical fertilizers was less than 90 kg in 

1990 and rose to 137 kg per hectare in 2006. Similarly the use of high yielding 

variety seeds (HYVs) and pesticides has been increased. There has also been rapid 

mechanization of agricultural activities in recent years. The number of imported 

tractors used is increased from 204, 846 in 1984 to 401,663 in 2006 in the country 

(MINFAL, 2006-07). Apart from tractors, the use of other agricultural machines, such 

as threshers, harvester and bulldozers is also very common in Pakistan, particularly 

in Punjab, the dominant province enjoying the full benefits of the new agricultural 

technology. 
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Pakistan consists of four provinces namely, Punjab, Sindh, North West 

Frontier Province (NWFP) and Baluchistan. There is clear evidence that the 

progress of agricultural output has been very impressive in the former two and less 

in the later two (Pakistan Economic Survey, 2007-08). This, progress, as reflected in 

higher yield per hectare, switch to more profitable crops, etc has come about 

subsequent to the application of the new agricultural technology, and more 

particularly with the application of irrigation. 

In NWFP agricultural investment and productivity remained low and food 

production has barely kept pace with population expansion. Cropping pattern in 

NWFP is slightly different from that in the rest of the country. Explanation for this 

difference in the cropping pattern could be sought in variations in the topography of 

land, climate, tradition, technology and financial position of the farmers. During 

2002-03 total area under food grains was 11,990 thousand hectares, which 

accounted for 55% of the total cropped area. The total area under food grains 

increased to12, 896 thousand hectares, about 56% of the area under all crops 

during 2006-07. According to final estimate of Wheat Crop Rabi 2006-07; an area of 

721,310 hectare (43% irrigated and 57% un-irrigated) was sown in NWFP including 

FATA. This reflects –3.64% decreases over last year (2005-06). The decrease in 

area has mostly been observed in rain-fed areas of Southern parts of the province 

i.e. Kohat, Tank and Lakki Marwat districts, obviously due to prolong dry spell at the 

time of sowing period (MINFAL, 2006-07). 

1.1. Growth of Inputs in NWFP 

Water, high yielding varieties seeds (HYVs), chemical fertilizers, and 

pesticides are the main components of the Green Revolution Technologies. The 

Punjab’s experience showed that adequate water supply resulted in the use of more 

chemical fertilizers, HYVs, and pesticides, which resulted in more yield per hectare. 

In NWFP the application of these inputs remained low mainly because of insufficient 

water supply. This can be noted from the fact that fertilizer consumption in NWFP, 

which was 104.1 thousand tones in 1989-90, rose to 222.6 thousand tones in 2006-
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07. There are five main reasons for low fertilizer consumption in NWFP; (a) Majority 

of the farmers are not aware of the yield potential to be derived from the use of 

chemical fertilizers at recommended levels; (b) Physical availability of fertilizers 

stocks are not within easy reach of the farmers; (c) Prices of chemical fertilizers are 

high and majority of the farmers cannot afford to pay. In some cases prices of 

fertilizers are more than the revenue expected from the sale of crops;(d) majority of 

the farmers do not have easy access to credit and (e) Irrigation water, which is 

essential for fertilizers consumption, and the smallness of land holdings, etc. tend to 

restrict the fertilizers consumption in NWFP (Ali, 2005). 

Output can be maximized if crop production technology receives the needed 

attention as part of production technology. Plant protection measures are limited to a 

few districts in the province where water is available. The low use of pesticides is 

reflected by the fact that in 2004-05 only 35% of the total cropped area was sprayed. 

The area sprayed remained the same in the next year 2005-06. The use of HYVs in 

NWFP is not only low but rate of spread is also slow. For example the use of HYVs 

increased from 8,210 tones in 1997-98 to 13790 in 2005-06. In NWFP agricultural 

mechanization started late in the 1970s and was confined to a few districts such as 

Peshawar, Mardan, DIK and part of Haripur and Bannu districts. The diffusion of the 

new agricultural technology is slow and the extent of mechanization has been very 

small in NWFP. For example, there were 4644 tractors in NWFP in 1980. The total 

number of tractors rose to 23967 in 2007 (Agri. Stat. of NWFP, 2006-07). 

As already noted, the shortage of water has been critical for the adoption and 

spread of the Green Revolution Technology. According to Agricultural Statistics of 

Pakistan 2006-07, in Pakistan as whole, about 24% of the total cultivated land was 

barani, in 1996-97 and reduced to 18% in 2007. This reduction may be attributed to 

the development of the irrigation practice in Punjab and Sindh. The total un-irrigated 

area in Punjab was only 12.3% of the total cultivated land in 1996-97 and fell to 6% 

in 2006-07 (ibid). By contrast, the application of irrigation has been much more 

limited in NWFP with little or no diffusion of the tube well technology. This is quite 

surprising considering that, barani land in NWFP amounted to about 43% of the total 
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cultivated area in 1996-97 and increased to 54% in 2007-08 (after 10 years), 

therefore, water has been the major constraint in agricultural development of NWFP.  

The physiographic and climatic conditions of NWFP are much diversified, the 

cultivated land in the northern parts of the province is scattered. There is sufficient 

amount of rainfall to support crops like wheat, maize, and bajra in some parts of 

NWFP such as Hazara and Swat, but the remaining parts receive insufficient and 

scanty rainfall. The cultivated land could also be amenable to mechanized farming 

with some improvements such as land consolidation and leveling. There is a close 

relationship between rainfall, topography and tube well distribution (Huaming et al., 

2006). In NWFP, tube wells are mainly installed in those districts where rainfall is 

less and unevenly distributed throughout the year, where canal irrigation is 

insufficient and topographical and geological conditions are economically favorable 

for tube well installation as in DIK, Mardan, Peshawar and kohat. 

 This study aims to fill this gap by focusing the thrust of investigation on the 

analysis of factors constraining the diffusion of tube well technology in NWFP and 

the implication for agricultural development. In particular, it would be of much policy 

interest to investigate why NWFP has lagged behind in the adoption of irrigation by 

tube well operation very much unlike the experience in Punjab. 

1.2. Objectives 

1. To analyze the existing situation regarding tube well irrigation in the study   

area. 

2. To find out the causes of slow diffusion of tube well technology. 

3. To identify the role of change agent in the diffusion and adoption of tube well 

irrigation technology. 

4. To study the effect of tube well irrigation on agricultural productivity. 

5. To formulate recommendations for policy implications. 
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1.3. Description of the Selected Districts in General Perspective 

1.3.1. District Charsada 

1.3.1.1. Area and Location 

Formerly Charsadda was a tehsil of Peshawar district and was upgraded to 

the status of district in July, 1988. The district lies between 34–03’ and 34–28’ north 

latitudes and 71 – 28’ and 71 – 53’ east longitudes. It is bounded by Malakand district 

on the north, Mardan district on the east, Nowshera and Peshawar districts on the 

south and Mohmand Agency on the west. The area of the district is 996 square 

kilometers. District Charsadda consist of two tehsils namely Charsadda and Tangi.  

1.3.1.2. Mining 

As for as economic geology is concerned the Charsadda district is not 

known to have some economic mineral. However, limestone and marble of Tangi reef 

are largely used for road construction and chips. In addition gravels and sand are also 

used as construction material found in the various areas around Tangi. 

Table: 1.1 Land Utilization Pattern in Charsadda District 

Land Utilization Status Area (in hectares) 
Total Area 98646 
Cultivated Area 73446 
 Net sown 52943 
 Current Fallow 20503 

Uncultivated Area 25200 
Culturable Waste 9099 
Forest - 
Not available for Cultivation 16101 
Source: Land Utilization Statistics, NWFP 2007 – 08. 

 

1.3.1.3. Climate 

The climate of Charsadda district is extreme. The summer season persists 

from May to September; June is extremely hot and dry when the temperature rises 
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to over 40 degree centigrade. July to September is the monsoon months. The 

months of July and August are hot and humid. The water vapor content in the 

atmosphere shows its maximum record during the month of August. There are two 

spells of rainy season in a year. The winter rainfall, due to western disturbances, 

shows a high record during the months of March and April. The highest summer 

rainfall is in the month of August. The average winter rainfall is higher than that of 

summer rainfall, Charsadda being close to Peshawar a table showing the mean 

maximum and minimum temperatures, precipitation and humidity recorded at 

Peshawar is given in Table 1.2. 

Table: 1.2 Month Wise 30 Years Mean Temperature Precipitation and 

Relative Humidity Recorded at Peshawar Station  

Month 
Mean Temperature (0C) Precipitation 

(Millimeters) 
Relative 

Humidity (%) Maximum Minimum 
January 18.3 4.0 26.0 58.6 
February 19.5 6.3 42.7 57.5 
March 23.7 11.2 78.4 58.4 
April 30.0 16.4 48.9 51.7 
May 35.9 21.3 27.0 37.3 
June 40.4 25.7 27.7 36.2 
July 37.7 26.6 42.3 55.0 
August 35.7 25.7 67.7 64.6 
September 35.0 22.7 17.9 58.7 
October 31.2 16.1 9.7 54.9 
November 25.6 9.6 12.3 60.1 
December 20.1 4.9 23.3 63.7 
Annual 29.4 15.9 403.3 54.7 
 Source: Data Processing Centre, Pakistan Meteorological Department, Karachi 

1978 – 2008. 

1.3.1.4. Demography of the District 

 The population of district Charsadda is unevenly distributed all over the 

district. According to the estimated population of 2007-08 total number of heads was 

1,352,166. Ironically although urban migration is at increasing rate, but still rural 

residents are more in number. During 2007-08 rural population consisted of 

1,111,680 heads as against urban population of 240,486. In terms of percentage the 

rural population constituted 82% of the total population. The remaining 18% are 
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living in urban areas. The total number of males is 702,014 as against 650,152 

female. Per square kilometer population pressure in Charsadda district is 1358 

persons. The average household size is more than seven persons.  

 

1.3.2. District Dera Ismail Khan 

1.3.2.1. Area and location 

According to the population censes 1998 Dera Ismail Khan (DIK) is the 

southern most district of NWFP lying between 310 15 and 320 32 north latitudes and 

700 11 and 710 20 east longitudes. The district is bounded on the north by Tank and 

Lakki Marwat districts, on the east by Mianwali and Bhakkar districts of the Punjab 

province, on the south by Dera Gazi Khan District of the Punjab province and on the 

west by Tribal Area adjoining Dera Ismail Khan District (Shirani), South Waziristan 

agency and Tank district. The total area of the district is 7326 square kilometers. DIK 

district consist of three tehsils namely, DIK, Pharpur, and Kulichi. 

 

1.3.2.2. Main Water Sources 

Dera Ismail Khan District’s western boundary is surrounded by the 

mountains and hills of South Waziristan agency and Tribal Area adjoining Dera 

Ismail Khan District. The western part of the plain is, therefore, drained by a large 

number of streams and hill torrents. For greater part of the year they remain dry. 

After the rains, the hill torrents spread the alluvial soil, which is predominantly clay. 

After continuous rain, it becomes soft and tenacious mud. The plain extends down 

into Dera Ghazi Khan District of the Punjab province and is known as “Derajat”. The 

area close to the Indus River is revering. It is known as “Kacha” area. The level is 

below the old bank of the Indus River. 

The Indus River flows along the eastern boundary of the district. The old 

Paharpur canal gets regular water for irrigation after completion of Chashma barrage 

at Indus. Additional water supply has been provided by construction of Chashma 

right bank canal. The prominent streams flowing within the district are Guma/Luni, 
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Gejastan, Sawan in the west and Gudh and Paniala in the north. They have little 

perennial flow so none of these reaches the Indus River except when there is flood. 

Table: 1.3 Area Irrigated by Different Sources of District DIK (Area in Hectare) 

Year Canals Tube wells Left pump Total 
Govt Private 

2005-06 127030 793 15090 365 143278 
2006-07 127090 803 15145 300 143378 
2007-08 127030 810 15150 365 143355 
Source: Agricultural Statistics of NWFP, 2007-08. 

 

1.3.2.3. Climate and Rainfall 

The summer season is dry and hot. Temperature begins to rise from April 

and the months of May, June, July and August are extremely hot. June is the hottest 

month during which the mean maximum and minimum temperature is recorded 

around 420C and 270C respectively. In May and June the humidity is very low. The 

area is under periodic dust storms. In winter, the day time temperature is not very 

low; however, there is sharp decrease at night. The weather is cold and the frost is 

severe. In January the mean maximum and minimum temperature is around 200C 

and 40C respectively. 

The rainfall generally occurs in July and August. The amount of rainfall 

received is not very high; the maximum is recorded in July. The monthly 30 years 

mean maximum and minimum temperature precipitation and relative humidity 

recorded at Dera Ismail Khan Station is given in Table 1.4. 
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Table: 1.4 Month Wise 30 Years Mean Temperature and Relative Humidity  

Month 
Mean Temperature (0C) Precipitation 

(Millimeters) 
Relative 

Humidity (%) Maximum Minimum 
January 20.29 4.18 10.02 59.22 
February 22.09 7.29 17.48 55.76 
March 26.90 12.86 34.76 55.62 
April 33.45 18.53 21.66 45.65 
May 38.75 23.14 17.23 36.83 
June 41.51 26.76 14.40 41.90 
July 38.54 26.92 60.76 59.70 
August 37.35 26.40 57.52 64.50 
September 36.67 23.80 17.62 57.63 
October 33.75 17.35 4.77 53.10 
November 27.71 10.47 2.11 57.93 
December 21.93 5.27 10.38 61.58 
Annual 31.55 16.90 268.74 54.02 
Source: Normal for the period 1978 – 2008 Data Processing Centre Pakistan         

Meteorological Department Karachi. 

 

The land use pattern of Dera Ismail Khan District is given in Table 1.5. 

Table: 1.5 Land Utilization Pattern in DIK District 

Land Utilization Status Area (in hectares) 
Total Area 730575 
Cultivated Area 239617 
 Net sown 94033 
 Current Fallow 145584 

Uncultivated Area 145584 
 Culturable Waste 354071 
 Forest 3909 

Not available for Cultivation 132978 
Source: Land Utilization Statistics, NWFP 2007 – 08  

 

1.3.2.4. System of Irrigation in DIK 

The irrigation mostly depends on hill torrents which are controlled by the 

DCO. The system known as Rod Kohi Irrigation System is governed over a century 

old Kuliyat and Rewajat meticulously worked out. 

About hundred years back the then Deputy Commissioner, Dera Ismail Khan 

Mr. Gee planned an inundation canal from the Bilot creek to ensure regular irrigation 
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for the area. The extension of this creek was named as Paharpur canal which stared 

is operation in 1907. However, it remained a seasonal canal and became a full 

fledged perennial canal in 1970 with the completion of head work of Chashma 

barrage. The construction of two stages of Chashma right bank canal has provided 

an additional 236000 acres with canal water. The stage-III of the gravity canal (under 

construction) will extend this facility to another 114,000 acres of land. 

 

1.3.2.5. Demography of the District 

 The population of DIK district is unevenly distributed all over the district. 

According to the estimated population of 2006-07 total number of heads was 

1,132,567 and the projected figure for the year 2008-09 will be 1,189,195. Ironically 

although urban migration is at increasing rate, but still rural residents are more in 

number. During 2007-08 rural population consisted of 964,947 heads as against 

urban population of 167,620. In terms of percentage the rural population constituted 

85% of the total population. The remaining 15% are living in urban areas mainly in 

DIK city. As regard male and female proportion clearly male are out numbering 

female. The total number of males is 596,148 as against 536,419 female. Per 

square kilometer population pressure in DIK is less than 155 persons. The average 

household size is more than seven persons.  

 

1.3.3. Malakand 

1.3.3.1. Area and location 

Malakand Protected Area lies between 34 – 22” to 34 – 41’ north latitudes 

and 71 – 37’ to 72 – 14’ east longitudes. It is bounded by a range of mountains on 

the north-east separating it from district Swat and another range of mountains to the 

west separating it from Bajaur and Mohmand agencies. The natural boundary 

between the Malakand and Bajaur is river Swat. Total area of Malakand agency is 

952 square kilometers. 
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1.3.3.2. Climate 

The climate is moderately cooled in winter and pleasant in summer, hottest 

months are June, July and August. The maximum temperature during summer is 41 

degree and minimum in winter minus 2 degree centigrade. 

There is no climatic station in the district. Therefore the climatic data, 

recorded at Dir, is given in Table 1.6. 

Table: 1.6 Month Wise Mean Temperature, Precipitation and Relative 

Humidity of District Malakand, 1978 – 2008 

Month 

Mean Temperature (0C) 
 Precipitation 

(Millimeters) 

 
Relative 

Humidity (%) Maximum Minimum 
January 11.2 -2.4 111.4 69.7 
February 12.1 -1.3 172.6 69.2 
March 16.2 3.1 242.2 66.4 
April 22.4 7.7 167.9 57.4 
May 27.6 11.6 88.0 47.9 
June 32.5 15.7 51.3 41.7 
July 31.4 19.3 145.7 60.3 
August 30.2 18.5 159.8 69.2 
September 29.0 13.6 81.8 64.1 
October 25.0 7.6 53.7 59.5 
November 19.9 2.5 50.7 59.5 
December 13.8 -0.9 90.7 67.4 
Annual 22.6 7.9 1,415.9 65.9 
Source: Data Processing Centre Pakistan Meteorological Department Karachi 

1978 – 2008. 
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 1.3.3.3. Agriculture and Related Sectors 

 Agriculture is the main source of livelihood of rural population. Due to physical 

features entire land is not cultivatable. The people sow different kind of crops in plain 

as well as in hilly areas. The total reported area in the Malakand Protected area is 

52,134 hectares, of which 45,681 hectares are cultivated. Most of the cultivation is 

carried out in the Sam Ranizai sub-division. 

 

1.3.3.4. Irrigation 

 The main source of irrigation in the Malakand Protected Area is the Swat 

River. Land of Swat Ranizai and Sam Ranizai are irrigated by canals duged by the 

local of the area. A large area of Sam Ranizai sub-division is irrigated by the Upper 

Swat Canal. In some parts of the Protected Area, irrigation is done by tube 

wells/Persian wheel. The government has extended lift irrigation schemes in 

Totakan and Kot areas. Detail of irrigation schemes is given in Table 1.7. 

Table: 1.7 Canals by their Discharge of District Malakand 

Name of Canal Discharge (cusec) Name of Canal Discharge (cusec) 
Main Upper Swat Canal  3,600 Shingri Minor  29 
Machai Branch  2,355 Pirsaddo Disty  98 
Abazai Branch  661 Qutab Garh Minor  29 
Piteher Canal  1,800 Jalala Disty  155 
Mehrdi Minor  5 Spokanda Disty  82 
Perennial Canal Minor  32 Tubewells  281 No. 
Source: Irrigation Department Malakand, 1998-99. 

 

1.3.3.5. Land Utilization 

 Land utilization pattern of Malakand agency for the year 2007–08 is given in 

Table 1.8. 



 15

Table: 1.8  Land Utilization Pattern of District Malakand, 2007 – 08 

Land Utilization Status Area (in hectares) 
Total Area 52,133 
Cultivated Area 45,680 
 Net sown 36,184 
 Current Fallow 9,496 

Uncultivated Area 6,453 
 Culturable Waste 1,023 
 Forest 4,405 

Not available for Cultivation 1,025 
Source: Land Utilization Statistics, 2007 –08 

 

1.3.3.6. Demography of the District 

 The population of Malakand district is unevenly distributed all over the district. 

According to the estimated population of 2007-08 total number of heads was 

626,669. In terms of percentage the rural population constituted 90% of the total 

population; the remaining 10% are living in urban areas. As regard male and female 

proportion clearly male are out numbering female. The total number of males is 

323,348 as against 303,321 female. Per square kilometer population pressure in 

District Malakand is 658 persons. The average household size is more than six 

persons.  

 

1.3.4. District Nowshera 

1.3.4.1. Area and Location 

  Nowshera is the name of the district which is combination of two words Now-

Sheer mean “New city”, a Persian word changed into Nowshera with the passage of 

time. This city is predominantly Cantonment area; District Nowshera is located along 

the banks of river Kabul. The district lies from 330 -41’ to 340 -10’ north latitudes and 

710 -39’ to 720 -16’ east longitudes. It is bounded on the east by district Attock of 

Punjab province, on the west and to the north-west side lie districts of Peshawar and 

Charsadda. On the northern side are the districts Mardan and Swabi and on the 

south by Kohat district. Total area of the district is 1,748 square kilometers. 
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1.3.4.2. Topography and Phisography 

 The district is largely barren with distant range of mountains in the back 

ground. Pressure upon the soil which is sandy leads many people to leave home 

and adopt different profession like contractors, labourer etc. Marble stones are being 

excavated from Kandar and other hills of the district for crush machines, established 

at Nowshera Kallan and Khairabad which are around 100. The marble chips etc. are 

being supplied to the down districts and other parts of the province for building and 

other purposes. 

 

1.3.4.3. Climate 

 Climatically district Nowshera is pleasant. One can enjoy cold in winter and 

hot in summer. The effect of rivers, mountains, and sandy soil is felt on the climate 

of the district in various timings of day and night. The mean maximum and minimum 

temperatures, precipitation and relative humidity recorded at Risalpur Station in the 

district are given in Table 1.9. 

Table: 1.9 Month wise Temperature, Precipitation and Relative Humidity of 

District Nowshera, 1978 – 08 

Month 

Mean Temperature (0C) 
Precipitation 
(Millimeters) 

Maximum Minimum  
January 17.9 2.1 35.4 
February 19.2 5.1 53.2 
March 23.8 9.9 80.2 
April 30.3 15.1 46.6 
May 36.6 20.0 26.2 
June 41.5 24.9 18.3 
July 38.5 26.3 113.9 
August 36.2 25.4 125.8 
September 35.6 22.1 39.9 
October 31.7 14.5 13.8 
November 25.4 7.3 15.7 
December 19.3 2.7 28.9 
Annual 29.6 14.6 597.6 

     Source: Normal for the period 1978 – 08, Data processing Centre, Pakistan, 

Meteorological Department Karachi. 
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Table: 1.10  Land Utilization Pattern of District Nowshera 

Land Utilization Status Area (in hectares) 
Total Area 169,479 
Cultivated Area 52,541 
 Net sown 36,184 
 Current Fallow 28,778 

Uncultivated Area 116,938 
 Culturable Waste 47,133 
 Forest 9,120 

Not available for Cultivation 60,685 
Source: Land Utilization Statistics, 2007 –08 

 

1.3.4.4. Demography of the District 

 The population of Nowshera district is unevenly distributed all over the district. 

According to the estimated population of 2007-08 total number of heads was 

1,158,567. During 2007-08 rural population consisted of 871,947 heads as against 

urban population of 287,620. In terms of percentage the rural population constituted 

75% of the total population. The remaining 25% are living in urban areas mainly in 

Nowshera city. As regard male and female proportion the total number of males is 

603,148 as against 555,419 female.  
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II. REVIEW OF LITERATURE 

The importance of the literature lies in the fact that it highlights the findings of 

related research studies in relation to problem under investigation. It also provides 

information about the research undertaken and eliminates the change of 

unnecessary duplication of efforts and provides a better understanding to make the 

project purposeful and meaningful. The researcher can get necessary and required 

research material for this work. Moreover, the review of literature enables the 

researcher to develop more new and useful ideas. In this an attempt has been made 

to analyze and review the literature about the role of change agent in the diffusion 

and adoption of tube well technology and agricultural development. 

Khan (1998) identifies the main factors constraining the adoption of new 

agricultural technologies in Khurram Agency, North West Frontier Province, 

Pakistan, and suggests possible strategies to speed up the diffusion process. The 

study is based on data from a sample of 28 farmers. Major constraints include 

capital constraints, limited communication and transport network, and the focus of 

extension services on large farmers. It is suggested that the government should 

invest in infrastructure development, that extension services should be arranged, 

and that subsidized inputs and credit facilities be made available, mainly to small 

farmers. 

Albert (1998) around 1935 the Government of Uttar Pradesh (GoUP) 

observed that in spite of the rich water resources only limited cropped area was 

irrigated. To accelerate the use of its groundwater potential the government invested 

substantially, from 1935 onwards, in the construction of public tube wells, referred to 

as State tube wells. In this paper these are referred to as public tube wells. The 

policy of the GoUP was to concentrate these efforts in those areas where they could 

be complementary to developments in the private tube well sector. Public tube wells 

were generally constructed by the Department of Irrigation (DoI) in areas: (a) which 

were not provided with surface irrigation system; (b) where the water table was too 

deep for the installation of private tube wells; (c) where private tube well 
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development was not likely to occur due to the very limited resources of the 

relatively small and marginal farmers. 

 Akteruzzaman et al. (1998) stated that as a result of the changes in irrigation 

policy since 1983, the amount of groundwater irrigation in Bangladesh has 

increased. The cheaper shallow tube wells (STWs) have entered the groundwater 

market and the hitherto monopolistic deep tube wells (DTWs) have responded to the 

competition in the groundwater market. An empirical model is developed to help 

clarify the market structure for groundwater irrigation and economic viability of tube 

well operation. Empirical evidence shows that improvement in the groundwater 

market appears to be due to an increase in demand for irrigation for potatoes and 

vegetables as well as supplementary irrigation for the monsoon paddy. Apparently 

STWs have higher capacity use and profitability owing to their easier 

managementand greater cost-effectiveness compared with DTWs, which may 

encourage more investment in STWs in the groundwater market, while the subsidy 

withdrawal from DTWs and abolition of installation. 

Dinar and Keynan (1999) provides an economic analysis of the costs and 

yields associated with paid extensions, with special references to technological 

transfers in "Nicaragua. The introduction starts by drawing attention to dissatisfaction 

with traditional public extension schemes, which are often found to be inefficient or 

completely irrelevant to the solution of the most pressing problems. As a result, 

extension services for which payment is made have been introduced in many areas. 

After reviewing this trend worldwide in the information, the paper describes the 

analytical theory and methods used in comparing yields under this system, with a 

focus on the dimensions of both the individual actors and the social situation as a 

whole. The third section examines Nicaragua as a case study, with references to 

private-public co-financing and the private provision of technology transfers, as well 

as basic public extension provision. The fourth section describes measuring 

techniques in respect of the performance of these different methods. The conclusion 

emphases the need, in Nicaragua, to expand paid extension services, the relative 

cost efficiency of private methods, and the extent to which those costs can be 
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recovered. Questions still to be addressed include bases of payment and impact on 

subsistence producers, including costs, with special references to regional 

development. 

 Bennel (1999) examined the linkage problem in Agricultural technologies 

transfer. He noted that extension agents and research are separate groups, each 

with its own training experience, responsibilities, status, and physical location, 

occupational theories and group characteristics have improved the relations 

between these groups and transfer of technologies. 

Dimara and Skuras (1999) based on a 1995 survey of 115 farmers on four 

Greek islands, the paper assess the attitudes towards importance and need for 

providing agricultural development instruments other than traditional grant aid 

mechanisms in rural areas. Assistance in marketing farm produce, provision of 

extension services on new agricultural technology, agricultural training and provision 

of quality standards are four of the instruments examined. The importance and need 

for providing these instruments depends upon producers' human capital 

accumulation and farm characteristics. The analysis indicates that different 

instruments may apply to different parts of the rural population and thus a flexible, 

multi-instrument and selective rural development policy may be required. 

Ban et al. (1999) based on a work first published in Dutch (1974, 1985, 

Boom-Pers) and English (1998, Longman). It proposes a view of agricultural 

extension based not on hierarchical relationships and technology transfer, but on 

communication. Thirty year's experience of 'development' indicates that for 

extension to be effective there must be a link between agricultural researches, 

sources of agricultural information and small farmers. There must also be 

communication between the farmers themselves. This book aims to assist 

agricultural extension agents to understand this relationship, and their role. It covers: 

the role of agricultural extension in development; communication and the logic of 

extension: extension and changes in behaviors; extension and other ways of 

influencing human behaviors; adoption and diffusion of innovations; extension 
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methods: approaches to rural extensions; programme planning and evaluation; 

farmer participation; and management of extension services. 

Alo and Akosim (1999) an effective, prompt and accurate flow of information 

is important to educate the public in order to realize the goal of wildlife conservation. 

This paper reviews the general principles and functions of the Extension Agents and 

information workers and suggests how the general principles can be adopted or 

modified to suit wildlife extension services for quick realization of the desired results. 

Kebede (1999) found that the adoption of new technologies by Ethiopian 

farmers was significantly related to their degree of risk aversion. They reported that 

income, farm size, education, family labor and experience were negatively related to 

risk-taking behavior in farming areas where off-farm income diversification 

opportunities existed. These factors were found to have the opposite effect in areas 

where farming was the only source of income. 

Cannata (1999) conduct seminar of the Italian agricultural economics society 

took rural development as its theme, starting with two general papers on economic 

and sociological aspects. Several specific issues and areas are then taken up, 

including land use; environment; agro industrial relations; agro-tourism; a European 

view, followed by a case study of the Irish Republic and discussion of application in 

France of EU policy on economic and social unity; availability of services in rural 

area, agricultural technology; evolution of rural development policy; management of 

advisory and extension services; and promotion of and adding value to agricultural 

products. 

Obinne and Jimoh (2000) the unified extension system introduced in Nigeria 

in 1990 necessitated the delivery of extension services through a single line of 

command and the use of one agent in disseminating varied innovations to farmers. 

This study which involved 106 village extension agents, was aimed at determining 

the adequacy of agents training in vocational agricultural and their level of 

competency in the subject areas of agriculture. One major finding of this study was 

that most of the agents were trained mainly in general agriculture (46.67%) with little 
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or no emphasis on many other areas of specialization. Areas agents felt they had 

highest competence were principles of crop production and animal nutrition. Subject 

matter areas of relevance and competence have been identified. There are several 

areas in agriculture in which the agents need functional training. 

Nkonya et al. (2000) studied quantified the socioeconomic factors that effect 

adoption of improved maize seed and chemical fertilizer by producers in Tanzania. A 

bootstrapped simultaneous equation Tobit model was used to analyze data obtained 

from a 1993 survey of 246 farmers in northern Tanzania. The adoption of improved 

maize seed was positively affected by nitrogen use per hectare, farm size, and 

farmer education attainment level, and visits extension agents. Fertilizer adoption 

was positively related to the area panted with improved seed. Larger Farms tended 

to use fertilizer less intensively than smaller farms. Results confirm the important of 

recognizing the heterogeneity of the farming population not only in terms of 

differences in the biophysical conditions but also in the socioeconomic, environment 

conditions under which they operate. This has important implications in terms of 

developing different technologies and support systems that take such variation into 

account. The results also confirm the importance of focusing on producer education 

as a component in influencing technology and in accepting the concept of a 

technology ladder in designing technological packages and disseminating extension 

messages. 

Sharma (2000) discussion of the demand for new agricultural technologies in 

the changing economic scenario in India, the paper goes on to discuss the changing 

role of agricultural extension. Issues discussed arc: the need for a fresh approach to 

extension: constraints in institutionalization; the need for restructuring public 

extension services and encouraging the participation of the non-government sector; 

the need to improve women's participation in extension; and the need for greater use 

of information technology in communication between researchers, extension workers 

and farmers. The National Agricultural Technology Project, funded by the World 

Bank, is described. The project was formulated to address specific system 

constraints, weaknesses and gaps in research and extension with a thrust on 
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farming systems research/extension. The innovations in Technology Dissemination 

component are designed to test new innovations in technology dissemination. 

Pasandaran (2000) introduced a conceptual framework in agricultural 

technology generation and dissemination for application in Indonesia. Past 

experience indicates that dissemination of research results and technology adoption 

through the chain or research agencies-extension services-farmers groups, not only 

took a long time, but rarely accommodated feedback from farmers' communities. As 

a result, integration of deans among various sources is needed at the local of 

activities to motivate the innovation process and expedite the transformation of 

technology. The activities carried out by the Assessment institutes for Agricultural 

Technologies such as commodity-based farming system assessment are designed 

to speed up the reorientation process from the supply driven to demand driven 

innovation approach. In this context, there are three main actors, namely 

researchers, extension workers, and farmers' communities that have to be 

considered in the process of technological generation. In a dynamic approach to the 

process of innovation, the current weakness in the technological paradigm new 

technological opportunities and acceleration of the process of technological 

generation need to be taken into account. 

Adedoyin (2001) studied focuses on farmers and Village Extension agents 

(VEAS) perceptions of the sources of mechanization services and the extent of their 

provision for farm operation, such as farmers’ mechanization needs, the channels of 

information on mechanization practices available to farmers, and the factors limiting 

farmers adoption and use of farm machinery. Data were collected in 1999 from a 

sample of 120 farmers selected from four divisions of Ogun state, Nigeria, and from 

32 VEAS of the Ogun State Agricultural Development Programme. The findings 

indicate significant differences in mechanization needs as perceived by the VEAS 

and the fanners, and also between the channels used for promoting farm 

mechanizations by VEAS and those frequently used by farmers. 
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 Stan and William (2003) Stated that Precision agriculture (PA) technologies 

have been commercially available since the early 1990s. However, not only has the 

pace of adoption in the US been relatively modest but a surprisingly large number of 

producers are not familiar with these technologies. Using farm level survey data, this 

study quantifies the role that awareness plays in the decision to adopt PA 

technology and allows us to explore the potential for public or private information 

programs to affect the diffusion of PA. PA adoption and awareness are modeled as 

jointly determined dichotomous variables and their determinants are estimated using 

a two-stage (i.e. instrumental variable) logistic specification. The first-stage logit 

model indicated that operator education and computer literacy, full-time farming, and 

farm size positively affected the probability of PA awareness while the effect of age 

was negative. Grain and oilseed farms (i.e. corn, soybean, and small grains) and 

specialty crop farms (i.e. fruits, vegetables, and nuts) as well as farms located in the 

Heartland and Northern Great Plains regions were most likely to be aware of PA 

technologies. The second-stage PA adoption logit model, which included an 

instrumental variable to account for the endogeneity of awareness, revealed that 

farm size, full-time farming, and computer literacy positively influenced the likelihood 

of PA adoption. Grain and oilseed farms were the most likely types of farms to adopt 

PA, as were farms in the Heartland region. Awareness, as defined in this study, was 

not found to be limiting the adoption of PA, suggesting that farmers for whom the 

technology is profitable are already aware of the technology and that a sector-wide 

public or private initiative to disseminate PA information would not likely have a 

major impact on PA diffusion. 

Godwin and Aflakpui (2007) studied the Present outlook and transformation in 

the delivery of agricultural extension services: implications for research– extension–

farmer linkages stated that linkages are channels for the two-way flow of information, 

knowledge and resources among the stakeholders of a defined system. The key 

functions that any linkage system should perform include diagnosis, planning and 

review of programmes; execution of collaborative tasks; exchange/sharing of 

resources; dissemination of information/knowledge; evaluation, feedback and 

coordination. Mechanisms such as surveys, meetings, reports, workshops, training, 
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demonstrations and field days, monitoring tours and extension materials are used to 

sustain linkages. The vision of a transformed agricultural extension service is to 

empower farmers/farmer-based organizations consciously to select and adopt 

technologies in an informed way, operate along sound business lines, demand 

extension services, provide marketing services of inputs and outputs to its members, 

and play an advocacy role to influence agricultural policy. Similarly, extension 

workers would be empowered to network, collaborate and facilitate linkages; to 

facilitate planning by farmers and assessment of demand for services and be eager 

to upgrade their knowledge and skills and curious to learn new things. The 

challenges for research–extension–farmer linkages in such a transformed system 

include an expanded range of stakeholders; managing the process of demand and 

supply of services; setting and enforcing standards for the quality of services 

provided; and funding.  

Bazt et al. (2007) analyzed the impact of technology characteristics on the 

rate and speed of  adoption.  In a case study of the Meru district in Kenya, 17 dairy 

technologies are analyzed with respect to the influence of relative complexity, 

relative risk and relative investment characteristics on  adoption  Technology 

characteristics were measured by a scoring approach which involves assessments 

made by extension workers working in the study area. The study found that the past 

process of  adoption and diffusion  was significantly influenced by the characteristics 

mentioned above. Considering the speed to completed  adoption,  the influence of 

relative investment was smaller while relative complexity and relative risk showed 

significance. The strong influence of relative complexity and relative risk of the 

technologies on the  adoption  can be explained by the characteristics of farmers 

and the farming circumstances. Meru farmers are poorly educated and face 

shortage of labor making them hesitant to adopt complex technologies. Moreover, 

the risk of production is high leading farmers to adopt new technologies that reduce 

risk relative to the traditional technologies. Knowing this, planners in research and 

extension should advise the development of risk-reducing technologies with a low 

complexity as compared to the technologies that should be replaced.  
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Aurangzeb et al. (2007) stated that potable water is one of the essential 

requirements of human beings. Similarly, proper sanitation arrangements are 

essential for the clean environments, which are essential for good health. This study 

is based on a sample survey conducted in three randomly selected villages of district 

Peshawar. The aims of the study were to assess the availability and utilization of 

potable water and sanitation facilities. For this purpose 160 respondents (20% of the 

total households) were randomly contacted in the study area. The study finds that 

more than 50% of the population was generally using open well water. This water 

was of inferior quality; however, people had to use it because they did not have 

access to public sector water. The rest of the community received water from tube 

wells in the public sector. This water was of good quality; however, its availability 

was generally not to the desire level for the users. The insufficiency in the tube wells 

water was mainly due to leakage in the water pipes, misuses of water and illegal 

connections. Similarly improper storage and drainage; and disposal of garbage and 

toilet waste were the major causes of poor sanitation. All these factors had 

contributed significantly to the under utilization of the said social sector services. 

Mainly because of inferior quality of water and poor sanitation the people had health 

problems. Likewise, proper drainage and storage and disposal of garbage and toilet 

waste are the pre requisites for improved environment. For this purposes the district 

government should take necessary legal steps to stop illegal connections and 

misuse of water, throwing the garbage in the streets and so on. With these 

measures the availability and utilization of the facilities would be improved. 

Aurangzeb (2007) studied the comparison of electric and diesel tube wells 

irrigation in district Charsada (NWFP -Pakistan), stated that agriculture is the largest 

sector of Pakistan’s economy. The sector provides job opportunities to nearly 50% of 

the labour force and contributes about 24% to the GDP. The country has one of the 

best irrigation systems in the world. The irrigation requirements are mainly met 

through surface water (canal) and ground water (tube wells). Tube wells are 

generally operated through diesel or electricity and as such they have different cost 

to the users. The production cost of a crop varies with the system of irrigation. For 

the comparison of irrigation cost of diesel and electric tube wells 70 respondents 
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were randomly selected, 35 each from diesel and electric tube wells users in district 

Charasda in 2005. The study estimates that currently the irrigation cost of electric 

operated tube wells for the wheat, maize and sugarcane crops is just 37.9%, 

35.15%, and 30.78% respectively of that of diesel operated tube wells. As majority of 

the tube wells in the country is diesel operated so necessary relief in the diesel cost 

may be given in the agricultural sector or soft loan be given to the growers to change 

their diesel operated to electric operated tube wells which has lower running cost. 

This will reduce the production cost of the growers, which will ultimately reduce the 

consumer’s cost, and the price-increasing trend will be controlled. 
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III. METHODOLOGY 

This section describes what parameters and technologies will be used to 

conduct the study under reference for the completion of this research work. Both 

primary and secondary data were collected and collated. The secondary data were 

sifted from various published and unpublished sources. Where as primary data were 

collected through a well designed and structured interview schedule. The discussion 

was made with local elites, knowledgeable people, and local leaders etc. 

3.1. Universe of the Study 

In Pakistan more than 50% of the cultivable land still depends on rainfall 

(MINFAL, 2006-07). However, rainfall is unevenly distributed across the country. The 

scanty rainfall further complicates the problem. The agricultural productivity 

enhancement is only possible through the provision of regular, sufficient and 

adequate supply of irrigation water throughout the county either by canals or tube 

wells. According to geological survey of Pakistan tube well irrigation is more suitable 

than canals (because the cultivated land is spread all over the country in small 

pockets separated by rivers and mountains etc.) where canal irrigation is either not 

possible or uneconomical. 

Though the study under reference could be very vital and need to be initiated 

through out the country but due to the paucity of time and financial constraints, the 

universe of the present study was restricted to NWFP only.  

3.2.  Selection of Sample 

Multistage sampling method was used to select the required sample for this 

study. A sample is called a multistage sample when it is selected in stages, the 

sample units at each stage being sub-sampled from the large units selected at the 

previous stage (Cochran, 1977). A population is divided into a number of units, 

called first-stage units, which are sub-sampled. Each of the selected second stage 

units is further divided into third- stage units, from which a sub-sample is again 
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selected and so on. In multi-stage sample, the sample size is the number of units 

included in the sample at the final stage in the sampling. The advantage of multi-

stage sampling is that only parts of the population chosen at any stage need to be 

listed for sampling at the next stage. This technique is commonly used in large-scale 

surveys (Asmatullah, 1988; Aurangzeb, 2004; Hayat and Salahuddin, 2005). 

3.2.1. Stage I: Selection of Districts 

There are 24 settled districts in NWFP apart from seven Agencies (FATA) 

and (PATA). Four districts were selected randomly at 20% among those having tube 

well population. This helped to rule out the possibility of the inclusion of those 

districts where tube wells are not available or in insignificant number like Kohistan, 

Shangla, and Chitral etc.  

3.2.2. Stage II: Selection of Union Councils 

In order to give equal representation as per present policy of the government 

and keeping in view the importance of devolution plan; a list of all union councils 

from the selected districts was prepared with the help of Assistant Revenue Officer. 

Out of these union councils three union councils were selected purposively i.e. on 

the criteria of having tube wells. 

3.2.3. Stage III: Selection of Villages 

Social scientists prefer the data to be solicited at village level in order to know 

the problem at grass root level and fair representation of the research study. 

Therefore, a list of all villages from the selected union councils was prepared with 

the help of patwari and one village from each union council was randomly selected. 

It is pertinent to note that these villages were those having tube wells. Thus the total 

number of villages was twelve. 
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3.2.4. Stage IV: Selection of Respondents 

After the selection of villages a list of respondents from each selected village 

was prepared with the help of local councilor. In the list only those farmers were 

included who possesses their own tube wells. This exercise was important to 

exclude those farmers who did not have their own tube wells. Moreover, all the tube 

well owners in the selected villages were our respondents because there was a 

possibility that number of tube wells per village would have not fulfilled the above 

stated criteria of 20%, hence the sample size n=291 (Table 3.1). 

 Table: 3.1 Distribution of Selected Villages and Respondents 

 
S.No. 

 
District 

 
Union Councils 

 
Villages 

Number of 
Respondents 

 
1 

 
Charsada 

Gandira Bala 
BaramDeri 
Dubandi 

Shakoor 
BaramDeri 
Dubandi 

38 
25 
29 

 
2 

 
DI K 

Paniala Junubi 
Kotla Lodhian 
Dhakki 

Paniala 
Jara 
Dhakki 

25 
21 
24 

 
3 

 
Malakand 

Heroshah 
Palay 
Ghari Usman Khel 

Heroshah 
Palay 
Gari Usman Khel 

28 
20 
20 

 
4 

 
Nowshera 

Walai 
Pir Piai 
Akora Khattak 

Zairat Kaka Sahib 
Pir Piai 
Akora Khattak 

20 
18 
23 

Grand 
Total 

 
4 

 
12 

 
12 

 
291 

 

3.3. Interview Schedule 

For collection of primary data Interview schedule was prepared in the light of 

objectives of the study. The questions were asked in local language in order to 

maintain accuracy, reliability, and validity of data. This Interview schedule was pre-

tested in the field and questions were modified in the light of field experience.  
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3.4. Statistical Analysis of Data 

The data were analyzed statistically using computer soft ware: Statistical 

Package for Social Sciences (SPSS) and Microsoft Excel. Percentages were 

calculated. 2 -test was used to examine the statistical significance of association 

between two categorical variables. This statistics measured the difference between 

observed counts in the contingency table and the counts that would be expected if 

there is no relationship (the null hypothesis). A large difference between the 

observed and expected counts occurs when a relationship is present in the observed 

table (Utts and Heckard, 2000).  
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      (3.1) 

Which under the null hypothesis 0( )H  follows a 2 -distribution with ( 1)( 1)r c   

degrees of freedom. 

In equation (3.1), ijO  and ije  are the observed and expected frequencies of cell in ith 

row and jth column, respectively. 

The present study used the following variables: 

1. Diffusion of tube well irrigation 

2. Size of land holding 

3. Literacy status of the respondents  

4. Diffusion of HYVs 

5. Diffusion of chemical fertilizers 

6. Access to loans 

7. Extension services 
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3.4.1. The Research Hypothesis to be Tested 

 The following hypothesis were tested  

1. Size of land holding affects the diffusion of tube wells. 

2. Literacy status of the respondents affects the diffusion of tube wells.  

3. Diffusion of tube well and use of HYVs are associated. 

4. Diffusion of tube well and use of Chemical fertilizers are associated.  

5. Size of holding affects access to loans. 

6. Extension services affect the diffusion of tube well. 

3.4.2. Paired t-test  

 Paired-t test is used to compare the average effects of two independent 

samples from a normal population. The differences in the individual pairs are 

assumed to be distributed about a mean µ, which represents the average difference 

in the effects of the two treatments over the population of which these pairs are a 

random sample (Snedecor and Cochran, 1980). 

As mentioned earlier, one of our objectives is to study the effect of tube well 

irrigation in the study area; we have collected data for productivity and area under 

cultivation before and after tube well irrigation. However, before going to analysis it 

is necessary to test whether or not there is any difference between means of crops 

before and after tube well irrigation. Paired-t test is used to test the hypothesis of no 

difference between mean yield before and after tube well irrigation. 

 As the number of observations regarding yield per acre before and after is not 

equal, so only those observations were considered who cultivated the same crop 

before and after tube well irrigation. It is pertinent to note that only wheat and maize 

crops were cultivated both before and after tube well irrigation. Other crops such as 
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sugar cane, tobacco, fruits, and vegetables etc were grown after the availability of 

irrigation water through tube wells. In case of wheat the number of observations was 

252 and in case of maize it was 40. 
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       (3.2) 

Which under the null hypothesis 0( )H  follows a t -distribution with ( 1)n   degrees of 

freedom. 

In equation (3.2), n number of pairs 
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3.5. Limitations of the Study 

This study is unique in its nature and need in depth detail and large area to be 

covered through field survey. However, due to paucity of time and financial 

constraints the scope of the study was restricted to four districts only. Moreover, 

being a female researcher it was quite difficult to conduct field survey through face-

to-face interview, particularly in a traditional pushtoon society. Additionally the 

researcher has to explain the purpose of the survey because most of the illiterate 

farmers were considering a person from tax department. It was also assumed that 

the researcher belongs to any NGO, which according to them is not acceptable. 
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IV. IRRIGATION DEVELOPMENT AND DIFFUSION OF TUBE WELLS IN 

PAKISTAN 

4.1. Introduction 

Cultivation in predominantly arid and semi-arid regions, like Sindh and many 

parts of the Punjab, NWFP and Baluchistan, can rarely be practiced without 

irrigation. These regions in Pakistan are characterized, interalia, by rainfall that is not 

only scanty, ranging between 40 and 60 inches for an average year, but are also 

poorly spread out through the year. Indeed, a good part of the year’s rain in most of 

these regions occurs in short bursts as much as 12 inches in 24 hours often causing 

floods (Nulty, 1972). There is therefore, good reason for enhancing the management 

of both surface and underground water in these regions through investment in canal 

and tube well irrigation facilities. 

The importance of irrigation to Pakistan’s agriculture cannot be overstated. It 

reduces the effect of uncertainty on farmers’ production and investment decision and 

facilitates multiple and inter-cropping. Fallow land can be brought under cultivation, 

now that the availability of water provides the condition necessary for the effective 

use of high yielding seed varieties and chemical fertilizers. According to the 

Agricultural Research Council of Pakistan, irrigation can double the yield of crops 

per hectare. Of course, some crops are more responsive to irrigation than others 

and there are consequently comparative advantages to be sought in production 

decisions. Apart from helping farmers in increasing yield per hectare, the spread of 

irrigation is also observed to have contributed to the development of agro-based 

industries such as manufacturing of diesel engines, electric motors and pumps, as in 

the case of Punjab (Rahim and Atftab, 1995). 

It might be asked, however, whether smallness of size of farms could 

constrain farmers from realizing the full advantage of irrigation. This is particularly 

important in regions like NWFP where 88% of the farmers are small. 
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4.2. Irrigation Development in Pakistan 

In Pakistan, growers have from time immemorial applied irrigation in various 

forms. In those parts of the country, where the total annual rainfall is below the total 

requirements of crops for water, irrigation was based on water from wells, tanks, and 

ponds and by diverting water from perennial streams. Irrigation by wells in Pakistan 

has been practiced for long particularly in those places where the water table is not 

very deep. Mountains usually along riversides and plains surround these wells. 

The depth of these wells varies from 8 to 36 meters on average (Harris, 

1997). The persian wheel, which is found in different forms in Pakistan, consists of a 

series of earthenware pots, locally known as "lotta" revolving on a wheel with a 

horizontal axis usually made of wood. Each pot, "lotta" delivers its contents into a 

trough, and then descends into the well for refilling. These "lottas" are tightened with 

string on ropes known as "lutth" and are attached to the circumference of the 

revolving wheel itself. These wheels are generally actuated by bullocks, camels and 

sundas" or he-buffalos (Saleem, 1987). 

Although well irrigation is laborious, costly and time-consuming, it has 

historically been popular. This is not perhaps surprising considering that labour is a 

relatively abundant factor of production in Pakistan. The traditional modes of 

irrigation are still in evidence particularly among the population of small and poor 

farmers, but are hardly of any service in the event of the long dry seasons. On the 

other hand, modern irrigation systems like canals and tube wells are gaining ground. 

But the benefits accruing from such systems have hitherto been limited mainly to 

large farmers and to a few regions. 

The development of agriculture in Pakistan has suffered greatly from the 

shortage of irrigation water, out of the total cultivated area of 20 million hectares; 

about 15 million were irrigated in1983-84. During 2006-07, the total cultivated area 

increased to more than 22.05 million hectares and the irrigated area rose to 19.02 

million hectares. About 50% of the cultivable land in Pakistan is still without irrigation 

(MINFAL, 2006-07). The canal irrigation network in Pakistan is about the largest in 
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the world, but water is not always available in the amount required to make the 

investment in the canal network economic (Naqui, 1990). This is by no means an 

argument against irrigation. Perhaps, it could be invoked in support of the case for 

tube well irrigation or else as an argument for conserving surface water mainly by 

constructing dams and barrages. 

Soon after independence, the government launched a project of 

modernization and extension of canal irrigation in Pakistan with the help of the World 

Bank and following the agreement with India on the distribution of waters of the 

rivers of the Indus system. Tube wells did not, however, start to spread fast until 

after the 1960s. The growing demand for food, following the rate of population 

growth, means that more water had to be tapped for purposes of irrigation. Tube 

wells were initially meant to supplement canal irrigation; they were also installed to 

control water-logging and the subsequent problem of salinity. During the 1950s, 

massive damage was reported to have been done to good agricultural land in many 

parts of the Indus basins due to water logging and salinity (Rahim and Atftab, 1995). 

During the early 1950s, the number of tube wells installed per year was 300. 

After five years, the average number of tube wells installed each year grew to 970. 

By 1965 there were 8,000 tube wells in the country in the private sector alone, for 

the period 1970-75, the total number of tube wells installed was 121,885. The total 

number of tube wells installed was 173,586 for the period 1975-80 and 213,106 for 

the period 1980-84 (MINFAL, 1985-86). This remarkable acceleration in the growth 

of tube well installation in the private sector after the 1960s is attributable partly to 

the active participation of the government in the expansion of tube well irrigation 

(Muhammad, 1990). 

In early 1950s the Agricultural department took an active part in the 

installation of tube wells, particularly in Punjab, The Department started by installing 

a small number of mechanical tube wells for private farmers with the aim to 

demonstrate the advantages of this type of irrigation to farmers. 
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In the public sector, WAPDA played a vital role by starting a programme of 

construction and installation of tube wells in the country. Over the years the cost of 

tube well installation and operation fell with the accumulation of experience and 

technical know-how. This was coupled with the availability of agricultural loans, 

motivated medium as well as small farmers to go for tube well installation 

(Muhammad, 1990).  

Table: 4.1 Area Irrigated by Different Sources (Area in millions hectares) 

 

2003-04 

Canals  

Tube 

Wells 

 

Wells 

Canal 

Tube 

Wells 

 

Canal 

wells 

 

Other 

 

Total Govt. Private  

Pak 6.62 0.44 3.37 0.21 7.21 0.17 0.20 18.22 

Punjab 3.70 - 2.74 0.12 7.17 0.17 0.04 13.94 

NWFP 0.14 0.36 0.06 0.05 - - 0.12 0.96 

2004-05 

Pak 6.78 0.44 3.48 0.22 7.50 0.15 0.21 18.78 

Punjab 3.69 - 2.48 0.13 7.47 0.15 0.05 14.33 

NWFP 0.41 0.36 0.06 0.05 0.03 - 0.12 0.95 

2005-06 

Pak 6.56 0.44 3.46 0.25 7.70 0.19 0.24 18.84 

Punjab 3.62 - 2.81 0.16 7.66 0.19 0.09 14.53 

NWFP 0.41 0.36 0.06 0.05 0.04 - 0.03 0.95 

2006-07 

Pak 6.54 0.52 3.48 0.28 7.78 0.20 0.22 19.02 

Punjab 3.65 - 2.72 0.15 7.71 0.20 0.05 14.48 

NWFP 0.33 0.44 0.06 0.05 0.07 - 0.03 0.98 

Source: Agricultural Statistics of Pakistan, 2006-07. 

Table 4.1 shows that, for the country as a whole, irrigation by tube wells 

(government and private) has been spreading faster than irrigation by canals. The 

increase in the tube well irrigated area is mainly due to the availability of electricity in 

the country, generated from dams. Farmers who had drilled wells already converted 

these into tube wells by fitting electric motors. This process of converting wells into 

tube wells is still going on in the country. 
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 The best-irrigated region in Pakistan is Punjab. Here the economic, social, 

climatic and geographical circumstances have historically been favorable for the 

development of irrigation. During the colonial period, the British saw a major portion 

of Punjab desert to be cultivable waste land with the Potential for agricultural 

development subject to the provision of irrigation facilities. The Punjab region was 

better endowed with water and land resources suitable for irrigation than NWFP. 

This initial comparative advantage of Punjab over the other regions enabled it to 

attract the bulk of investment fund committed for agricultural development by the 

colonial administration. 

Irrigation facilities have grown at unequal rates in the four provinces of 

Pakistan. No doubt, all provinces are not same geographically, geologically and 

topographically. But then the very slow progress in some provinces (Baluchistan and 

NWFP) does not imply in any way the exhaustion of water resources there. Indeed, 

in those regions where the development of irrigation facilities has been slow, as in 

NWFP, the irrigated area constitutes a very small proportion of the total area under 

cultivation. Hence the wide scope for irrigation development. 

 

4.3. The Role of Tube Wells in Irrigation Development 

Tube well irrigation has been a major feature of the agrarian economy of 

Pakistan since the mid-1960s. Tube wells have particularly been important for 

Punjab where installation started in the early 1960s and spread faster than in any 

other regions of the country. The growing pressure on food supply led to a 

widespread adoption of tube wells after the mid-1960s. Tube wells served as a 

source of additional water supply and as a supplement to canal irrigation. 

 Tube wells derive their popular appeal from the fact that farmers can make 

the benefits of the ‘Green Revolution’ accessible to large as well as small farmers. 

Tube wells can be installed in varying scales and the investment requirement of 

installation of tube wells is not always as inaccessibly high as it is in the case of 

canals and dams, seen particularly from the vantage point of individual farmers. The 

Punjab’s experience showed that irrigation, especially tube wells irrigation, played a 
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significant role in the adoption and diffusion of the 'Green Revolution' technology. 

However, the adoption and diffusion of tube wells in Pakistan differs 

considerably from province to province, indeed, substantial variation is observed 

even within provinces. In the Northwest Frontier province (NWFP) for example, tube 

wells were not only introduced much later than in Punjab but also the rate of 

adoption and diffusion of tube wells were very slow in relation to the experience of 

Punjab. 

 

4.3.1. Growth Pattern of Tube Wells in NWFP and Punjab 

NWFP covers approximately an area of 10.17 million hectares out of which 

only 1.89 million hectares, accounting for 18.58% of the geographical area, were 

under the plough in 2006-07. However, 48% of the total cultivable land in NWFP is 

rain-fed, Irrigation is of critical importance in the semi-arid areas of Pakistan, 

particularly that of NWFP. Presently, the irrigation in the province is mostly based on 

canals (Private and Public) fed by the Indus, Swat, and Kabul Rivers and their 

respective tributaries, in 2006 the canal irrigated area constituted about 46% of the 

total cultivated land (MINFAL, 2006-07). 

In Pakistan, Punjab has been in the lead with respect to the development of 

tube well irrigation. The rapid growth of tube wells in Punjab since the early 1960s 

resulted from various incentives offered to farmers for increased production during 

the regime of Ayub Khan. Agricultural output increased at remarkable high rate 

following tube well expansion in the region. But in NWFP, tube wells were hardly 

introduced in 1960s. Moreover, the diffusion and adoption of the tube well 

technology in NWFP has been very slow in comparison to Punjab, as may be seen 

from Table 4.2. During 1991-96, the average number of tube wells installed annually 

per million hectares of cultivated land in Punjab was recorded as 349106, whereas 

in NWFP the corresponding figures were 8005. 

During 2001-06 the number of tube wells in the Punjab raised to 721735, 

while in NWFP the corresponding numbers of tube wells increased slightly to 12733. 
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It is now widely accepted that the performance of the agricultural sector of 

NWFP could have been more impressive than the actual growth experience, had it 

not been for the low investment in tube wells. Without an adequate water supply, 

inputs such as fertilizers, HYVs, and insecticides cannot be effectively utilized. The 

experience of Punjab also reveals that agricultural production can only be increased 

through improved irrigation facilities, most particularly through tube well irrigation. In 

NWFP, unlike in the Punjab, tube wells are not only few in number but are also 

concentrated in few districts. 

Table: 4.2 Number of Tube Wells per Million Hectares in Punjab, NWFP, and 

Pakistan  

Year  Punjab  NWFP Pakistan  

1991-92 29,5947 7,369 339840 

1992-93 30,9593 7,766 355840 

1992-94 32,8261 7,977 374099 

1994-95 39,6459 8,367 444179 

1995-96 41,5271 8,549 463463 

1996-97 435,228 8,066 485050  

1997-98 452,431 9,727  506804 

1998-99 473,668 1,1056 531259 

1999-00 500,631 11,656 553226 

2000-01 543,243 11,956 609775 

2001-02 588,130 12,842 658278 

2002-03 610,750 12,747 703093 

2003-04 656,898 12,758 762902 

2004-05 824,879 12,739 941752 

2005-06 824,879       R 12,757      R 954842 

2006-07 824,879        R 12,757      R 957916 

Source: Agricultural Statistics of Pakistan, 2006-07: R. Repeated
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4.3.2.  Geographical Distribution of Tube Wells in NWFP 

The geographical distribution of the tube wells in NWFP is depicted in Table 

4.3. As much as 87.5% of the total numbers of tube wells are located in the districts 

of DIK, Mardan and Peshawar. These districts in NWFP are blessed with abundance 

of groundwater that is easily accessible and suitable for irrigation. Moreover, the 

investment cost of tube well installation is not high in these districts.  In NWFP, the 

development of tube well irrigation has not made much headway, despite the 

existence of enough quantity of usable groundwater (excluding the saltish range of 

Kohat and Karak districts). Less than 3% of the total number of tube wells in NWFP 

is located in federally Administered Tribal area (FATA). In fact, tube well installation 

in FATA started on a small scale only after the 1970s and their adoption and 

diffusion have been very slow ever since. One of the reasons may be that the 

majority of people in this area are under the influence of local ' Maliks" and 'Khans' 

who do not want to change their existing social structure (Dichter, 1967). Table 4.3 

shows that, there exists considerable variation within the province in terms of the 

distribution of tube wells. This variation can for the most part be explained by 

variations in economic, geological and climatic conditions between districts in 

NWFP. 



 42

 

Table: 4.3 Geographical Distribution of Tube Wells in NWFP (1996-2007) 

Source: Directorate of Agriculture, NWFP-Peshawar. Dated:  26-12-2007 

 

 

Year 

Districts 

Peshawar Charsada Nowshera Mardan Swabi Kohat  Malakand Swat DIK Haripur NWFP FATA 

1996-97 480 539 380 2138 2652 2050 256 220 310 118 9727 1628 

1997-98 491 542 382 2150 2673 2056 270 225 319 123 11056 1631 

1998-99 500 550 391 2161 2684 2063 281 230 336 125 11656 1637 

1999-00 501 563 395 2174 2698 2072 286 237 349 125 11956 1638 

2000-01 507 563 395 2174 2698 2072 286 237 349 125 12842 1630 

2001-02 507 563 395 2174 2699 2072 286 237 350 126 12747 1645 

2002-03 508 570 398 2174 2699 2073 286 238 353 126 12758 1645 

2003-04 510 574 399 2175 2699 2078 286 238 353 128 12739 1645 

2004-05 510 576 400 2179 2703 2078 290 238 355 128 12757 1645 

2005-06 510 580 405 2179 2703 2078 294 238 358 128 12773 1645 

2006-07 512 583 407 2179 2703 2078 299 238 362 129 12790 1645 
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Tube wells irrigation is feasible in many parts of Pakistan but still canals are 

the main source of irrigation in the country, particularly in   NWFP and Baluchistan. 

Until the late 1950s, there were hardly any tube wells in Pakistan. It was after the 

early 1960s that; the practice of tube well irritation started spreading in Pakistan, 

particularly in Punjab. In 1995, the tube well irrigated area in Pakistan was about 

13% of the total cultivated area, and most of it was in Punjab. During the same 

period there was hardly any increase in the tube well irrigated area in NWFP (Table 

4.4). By 2006 nearly a quarter of the cultivated area in Punjab was under tube well 

irrigation, as against less than three percent in NWFP. In Pakistan, particularly in 

Punjab, the development of markets for tube well water rapidly followed the 

introduction of the 'Green Revolution' technology and was instrumental in removing 

the bottleneck on publicly provided canal irrigation. This facilitated the use of new 

inputs and thereby increased the yield per hectare. But the operation of tube wells is 

not without difficulties, like many other mechanical devices tube wells have certain 

useful life spans. The theoretical life span of a tube well can, however, is shortened 

by the process of corrosion and incrustation. The alternative to shorter tube well life 

due to corrosion and incrustation is high maintenance costs. 

Corrosion is a slow and continuous process of the wearing away of tube wells 

due to chemical and electro chemical reactions. Sometimes, very rapid corrosion 

occurs at a few localized points on the body of a tube well. In this case deep pits are 

produced causing deep perforations in the metal. This type of corrosion is termed 

'pitting' and is common in tube well strainers and pipes. Corrosion is more Common 

in NWFP (especially the saltish ranges of Kohat and DIK) than in Punjab, Corrosion 

of tube well screens is speeded up where groundwater has dissolved in it such 

chemical compounds as carbon dioxide and sulphide (Clark and Barness, 1989). 

Incrustation is a deposition of hard crust on the tube well surface by metallic 

and non-metallic ingredients, namely iron compounds and aluminum silicates, and 

colloidal particles of clay and carbonates of calcium and magnesium. Incrustation of 

tube wells ultimately causes blockage of the void and adversely affects the 

discharge capacity of tube well. The rate of incrustation is high in NWFP than in 

Punjab. This is a major reason why more tube wells are out of function in   NWFP 
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than in Punjab. 

Table: 4.4 Area irrigated by Tube Wells in Punjab, NWFP, and Pakistan 

 (Area in million hectares) 

Year Punjab NWFP Pakistan 
1994-95 2.36 0.08 2.78 
1995-96 2.40 0.09 2.83 
1996-97 2.46 0.09 2.89 
1997-98 2.44 0.09 2.90 
Ann. Are 2.42 0.09 2.85 
1998-99 2.53 0.09 3.00 
1999-00 2.53 0.09 2.98 
2000-01 2.65 0.09 3.11 
2001-02 2.77 0.09 3.19 
Ann. Are 2.62 0.09 3.07 
2002-03 2.83 0.09 3.45 
2003-04 2.74 0.06 3.37 
2004-05 2.84 0.06 3.48 
2005-06 2.81 0.06 3.46 
2006-07 2.72 0.06 3.48 
Ann. Are 2.78 0.06 3.45 

Source: Agricultural Statistics of Pakistan, 2006-07. 

 

4.3.3.   Tube Wells by Ownership  

4.3.3.1 Private Tube Wells 

Private tube wells have been of great importance for water resource and 

agricultural development in Pakistan. There were only few private tube wells in 

operation in Punjab prior to 1960. It was only after the 1960s that the installation of 

private tube wells accelerated, most particularly in Punjab. 

In the 1990s, as shown in Table 4.5 average annual growth rate of private 

Tube well installation was higher in Punjab 7.4% than in NWFP 3.4%. However, in 

the early 2000 the growth of private tube well installation has been faster in Punjab 

than in NWFP, about 6% in Punjab and 0.15% in NWFP. 
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Table: 4.5 Growth of Private Tube Wells in Punjab and NWFP 

  

Year 

Punjab NWFP 

Number % Annual Growth Number %Annual Growth 

1990-95 426267 7.4 7382 3.4 

1995-2000 584172 5.2 10519 7.1 

2000-07 822073 5.9 11293 0.15 

Source: Agricultural Statistics of Pakistan, 2006-07. 

 

4.3.3.2.  Public Tube Wells 

In Punjab, public tube wells were started in early 1950s by the water and 

power development authority (WAPDA) with the aim to demonstrate to farmers the 

benefits of tube well irrigation. The profitability of tube well irrigation encouraged 

farmers to install tube wells, and private engineering firms to invest in the 

manufacturing of equipment for tube wells. 

Public tube wells started in NWFP in the late 1960s under WAPDA, mainly for 

reasons of controlling the problems water logging and salinity in the canal 

commanded areas like Mardan and Peshawar. Like private tube wells, there existed 

a disparity in the development of public tube wells between NWFP and Punjab. This 

difference is shown in Table 4.6. 

Table: 4.6 Growth of Public Tube Wells in Punjab and NWFP 

 

Year 

Punjab NWFP 

Number % Annual Growth Number % Annual Growth 

1990-95 9191 -16.3 1167 13.6 

1995-2000 5266 -126 1437 20.3 

2000-07 2806 -41.1 1480 1.08 

Source:  Agricultural Statistics of Pakistan, 2006-07. 
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The average annual growth rate of public tube wells is observed higher in 

NWFP than in Punjab. This is not perhaps surprising considering that the base of 

growth is much lower in NWFP than in Punjab. Moreover, it may be well that the 

growth rate in Punjab had started falling after reaching saturation point in the late 

1970s. The question, however, remains why the rate of the diffusion of tube well 

technology is slow in NWFP as compared to Punjab. Suffice it to say at this stage 

that policy conditions relating, for instance, to the availability of credit facilities, 

extension services, the provision of transport infrastructure etc., have historically 

been more favorable in Punjab than in NWFP. 

 

4.3.4.  Tube Wells by Sources of Energy 

4.3.4.1. Electric Tube Wells 

At independence in 1947, Pakistan had no power system worthy of the name. 

Small diesel generators were used to provide electricity to a number of towns and 

there was only one 10mw hydel station in the north. Total generating capacity was 

only 31mw. This situation remained unchanged till the establishment of the water 

and power development authority (WAPDA) in 1959. 

The development of the power sector in Pakistan was accelerated in the 

1960s and this improvement in electricity supply led to a substantial development in 

the agricultural sector. Muhammad (1990) found that availability of electricity in the 

rural areas and the subsidy on electricity given to farmer’s increased the demand for 

tube wells, particularly in Punjab. Although electric tube wells are increasing in 

NWFP, the rate of increase has been slow compared to the experience in Punjab. 

This slow expansion of the electric tube wells in NWFP is evident form the data set 

out in Table 4.7. During 1990-95, there were 8,046 electric tube wells in NWFP, 

which formed 7% of the total electrically operated tube wells in the country. On the 

other hand, there were 78,893 electric tube wells in Punjab that constituted about 

70% of the total during the same period. 

During 1995-2000, the total number of electrically operated tube wells 

increased to 10,245 in NWFP, which is about 9% of the total and in Punjab the same 
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is decreased to 68,216, which is around 60% of the total number of electrically 

operated tube wells in the country during the same period. During 2000-07 there 

were 10,300 electrically operated tube wells in NWFP which constituted 8% of the 

total in the country as against 56% in Punjab. The decrease in the annual growth 

rate of electric tube well installation in both Punjab and NWFP after 1995 is due to 

the increase in the unit price of electricity. This indicates that the diffusion of tube 

well technology depends, among other things on the relative price of electricity. 

Table: 4.7 Electric Tube Wells in NWFP and Punjab 

 

Year 

Punjab NWFP  

Pakistan Number Percentage Number Percentage 

1990-95 78893 70 8046 7 112794 

1995-2000 68216 60 10245 9 112382 

2000-07 72480 56 10300 8 128823 

Source:  Agricultural Statistics of Pakistan, 2006-07. 

 

4.3.4.2. Diesel Tube Wells 

Diesel engines played an important role in agricultural development of 

Pakistan. About 96% of the diesel tube wells in Pakistan are in Punjab, and mostly in 

the private sector. As 44%of the villages in Pakistan are still without electricity 

supply, diesel engines are being used as a substitute. 

Table 4.8 shows that diesel engine operated tube wells are spreading faster 

in Punjab than in NWFP. During 1990-95, there were 336378 diesel tube wells in 

Punjab; these constitute 96% of the total diesel operated tube wells in the country. In 

NWFP, on the other hand, only 503 diesel tube wells, or 0.15% of the total, were 

installed during the same period. During 1995, the total number of diesel operated 

tube wells in Punjab rose to 475,027 (95%), as against 1711 (0.38%) in NWFP for 

the same period. The diesel engine tube well installation increased to 752,399 (91% 

of the total) in Punjab during 2000-07. In NWFP on the other hand, there were only 
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2,473 diesel tube wells which constituted less than 1% of the total diesel engine 

operated tube wells in the country.   

Table: 4.8 Growth of Diesel Engine Driven Tube Wells 

 

Year 

Punjab NWFP  

Pakistan Number Percentage Number Percentage 

1990-95 336378 96 503 0.1 350669 

1995-2000 475027 95 1711 0.3 497393 

2000-07 752399 91 2473 0.3 829093 

Source: Agricultural Statistics of Pakistan 2006-07. 

  

A notable feature of the diesel engine tube wells in Punjab is that these 

spread faster and are more in number than the electrically operated tube wells 

(Table 4.8). Although the initial investment and maintenance Cost is higher for diesel 

engine driven tube wells than it is for electrically operated ones (Aurangzeb, 2007), a 

growing number of farmers in Punjab are observed to have installed diesel tube 

wells, be it in those areas where electricity is not available. 

But why were NWFP farmer not enthusiastic enough to invest in diesel tube 

wells, there are at least two possible reasons, In the first place, farmers in Punjab 

have easy access to installation and maintenance services, which are locally 

available. But these facilities are scarce and very expensive in NWFP. Secondly, 

about 88% of the farmer in NWFP have uneconomical land holdings and hence 

cannot afford to install the diesel engine tube well which is very costly. 

The rapid spread of diesel tube wells presumes the availability of diesel 

engines and pumps with out any serious bottlenecks. The bottlenecks are 

pronounced in NWFP where diesel engines and pumps are not produced in the first 

place, and where procurement of these items form Punjab involves heavy costs. The 

heavy cost is largely accounted by transport and labor charges. In Punjab, on the 

other hand, procurement form afar is not necessary. Production of slow speed diesel 

engines and centrifugal pumps was started in Punjab on a regular basis in 1949 by a 

local engineering firm, BECO. Initially, the demand for these engines and pumps 
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was not high, but picked up fast after 1960 with the rapid growth in the demand for 

tube wells following the high profitability due to the to tube wells irrigation. The 

growth in the tube wells industry in Punjab was further enhancing by the availability 

of skilled lab our. Many of the skilled people in Punjab have for long been self-

employed in metal working activities, spread out all over the province. In NWFP on 

the other hand, metal working activities started very late and are mostly limited to 

Mardan, Peshawar and DIK. 

 

4.4.  Conclusion 

Given the uneven distribution of tube wells as between region in Pakistan, it 

might be asked why, for instance, there are more tube wells per hectare of cultivated 

land in Punjab than in NWFP. Does this mean that regions like NWFP have little or 

no scope for agricultural development, and that they would rather do better if they 

concentrated in non-agricultural activities? 

The present structure and recent economic history of NWFP suggest that 

development there is likely for some time to come to be agriculture-led. As 

agricultural incomes rise substantial improvements in infrastructure will be required 

as heightened economic activities lead to greater demands on the transport system 

and power supplies. The demand for agricultural output is likely to grow, but 

probably at a decreasing rate and within a changing composition. Income elasticity 

of demand for agricultural goods and services are likely to be higher and reflected in 

the growth of industrial and tertiary activities. The development of the tube well 

industry in Punjab is a case in point in this respect. 

Certainly Punjab, much unlike the other regions particularly NWFP and 

Baluchistan has been blessed with circumstances favorable for tube well installation. 

Government policies, following the British precedence appear to have shown more 

concern to Punjab than, say, to NWFP. For instance, although the government 

provision of facilities and incentives were in principle meant to apply pari passu to all 

farmers in Pakistan, in practice the incentives and facilities Like subsidies for tube 
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well installation and application of chemical inputs and HYVs duty free purchase of 

tractors and diesel engines, provision of communication and transport networks, 

electric power and credit facilities, extension services, etc did not benefit the vast 

majority of small farmer in NWFP who did not qualify to get these incentives due to 

the small size of their land holdings. There is indeed no evidence to show that 

government policies in Pakistan have been sufficiently appreciative of the 

geographical, economic and social difficulties faced by the backward regions in the 

light of their respective development potentials. In Punjab there were 2806 Public 

tube wells and NWFP only 1480 (See Table 4.8). Overall, about 90% of tube wells in 

Pakistan are in Punjab, and only 3% in NWFP (MINFAL, 2006-07). 

Meanwhile, most of the non-electrified rural villages in Punjab made use of 

diesel-run tube wells; but these are not so accessible to rural villages in NWFP. Not 

only are diesel engines expensive, but also components and repair facilities for 

diesel operated tube wells are rare in NWFP. Thus, farmers living in remote areas 

like Dir, Chitral and Kohistan do not have easily access to repair facilities and have 

to travel long distances to cities like Mardan, Peshawar, and DIK for obtaining these 

facilities. In Punjab, on the other hand, the existence of a relatively well developed 

small scale engineering industry, engaged in the Manufacturing of capital goods for 

agriculture, means that it is less costly and less time-consuming to repair or replace 

diesel engines.  

Indeed, the burden of development experience would sustain the preposition 

that agriculture is as important for NWFP as it has been for Punjab. It can be argued 

that with the benefit hindsight that the spread of improved and new agricultural 

techniques (in relatively backward regions like NWFP) could have been more rapid 

and impressive, If not constrained by supply of water. Where canal and tube well 

water is available and associated with other elements in the ‘Green Revolution’ 

packages (improved seed selection and use of recommended doses of chemical 

fertilizers) farmers have increased their cropping intensity, switched to more 

profitable cash crops, and raised their yield.  



 51

V. RESULTS AND DISCUSSION 

 The study area is spread over all the settled districts of NWFP and selected with 

statistical techniques. It is worth mentioning before going in depth of this study that 

farm size is one of the crucial factors which determine the level of investment for 

productivity enhancement. According to different studies conducted on farm-size 

showed that the rate of adoption and diffusion is positively correlated with the farm size 

see for example (Mansfield, 1968; Linder et al., 1982; Linder, 1987; Dinar and 

Zilberman, 1991; Dinar et al., 1992; Dinar and Yaron, 1992). In other words we can 

say that larger is the size of the farm, faster is the rate of adoption and diffusion. Data 

depicted in Table 5.1 show that in the study area 146 respondents were having small 

landholding. This shows that more than 50% of the total sample respondents could not 

be expected to go for heavy investment in tube well irrigation. Thus, it is the high time 

for the planners and policy makers to suggest policy measures for tube well installation 

favoring the small farming community. Technology motivation supporting institutions 

have been adopted to suit the needs of small farmers, therefore, small farm is very 

basic (Michael, 1984). In Pakistan as a whole 88% of the total farming population come 

in the bracket of small landholders as against 12% of the feudal, landlords who 

possessed more than 88% of land (MINFAL, 2007). 

 The present wheat crises, apart from other factors, could be attributed to low 

level of application of recommended inputs particularly by small land holders, 

peasants, and landless tiller. This situation is, if not checked pose serious threat to the 

people in future. Thus, the tube well technology where other sources of irrigation are 

either not available or uneconomical would be an asset for the farmers to enhance their 

agricultural productivity. 

 According to our field survey data small land holders were more in Charsadda 

than in rest of the three districts. This showed that small land holders are more 

pronounced in district Charsada with 77%. The findings of this research study are in 

conformity with the crises of late 70's between landlord and small farmers i.e. fight 
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between "Dehqan" and "Khan" consequently upon which large scale political unrest 

and killings were made in this area (Ahmed, 1980). 

 The data regarding DIK also is in conformity with the secondary data of revenue 

department showing less number of small farmers and more landlords. In district 

Nowshera and Malakand 80 respondents are small landholders which constituted 27% 

of the total respondents. This shows that overwhelming majority of small farmers exists 

in Charsadda, Malakand and Nowshera. 

 On the other hand large land owners in the study area were 64 respondents 

constituting 22% of the total sample. Moreover, out of these 64 respondents 

overwhelming majority of the large farmers existed in district DIK (50%, of the total 

sample of large landholders). High percentage of barani land is available in DIK where 

investment in tube well irrigation would not only improve the socio-economic condition 

of the people, but will also increase employment opportunities and enhance agricultural 

productivity. Interestingly due to large landholding outsiders are purchasing land in 

district DIK and during the field survey it was observed that they invested in tube well 

irrigation technology. Here the economic law of supply and demand also applies and 

consequently upon which the prices of commercial, irrigated and barani land are very 

low as compared to other settled districts like Mardan, Charsadda and Peshawar. This 

also suggests that there is attraction for the farmers who cannot afford to purchase 

land in other districts come and start farming activity by purchasing cheap land in DIK. 

 As regard medium size of landholders, these constituting 28% of the total 

sample in the study area. It is also evident that medium farmers are expected- if 

facilities are provided- to adopt tube well technology. Though majority of the 

respondents were small but if extension services are activated to educate and 

mobilize particularly small and medium farmers for cooperative farming, then there 

will be good chances for tube well installation in all the barani areas. Clay (1974) 

concluded that bamboo tube wells were of great importance particularly for small 

farmers. 
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 Overall picture of the data in Table 5.1 suggest that number of respondents 

irrespective of farm size are inclined towards tube well irrigation due to economic 

gains. 

Table: 5.1 Category Wise Distribution of Respondents 

               Particulars 
Location 

Small Medium Large Total 
No. % No. % No. % 

Study Area 146 50 81 28 64 22 291 

Charsada 52 56 18 20 22 24 92 

Baramderi 20 77 5 19 1 4 26 

Dubandai 14 50 2 7 12 43 28 

Shakoor 18 47 11 29 9 24 38 

DIK 14 20 24 34 32 46 70 

Dhaki 6 25 6 25 12 50 24 

Jara 8 38 8 38 5 24 21 

Panyala - - 10 40 15 60 25 

Malakand 41 60 17 25 10 15 68 

Ghari Usmani Khel 19 95 1 5 - - 20 

Heroshah 15 54 10 36 3 10 28 

Palay 7 35 6 30 7 35 20 

Nowshera 39 64 22 36 - - 61 

Akora Khattak 14 61 9 39 - - 23 

Pirpai 11 61 7 39 - - 18 

Ziarat Kaka Sahib 14 70 6 30 - - 20 

Source:  Field survey 

 

5.1. Average Size of Landholding 

 According to our field survey data  analyzed and presented in Table 5.2 show 

that average size of farm in the study area was 8 acres possessed by small farmers, 

followed by same size in Charsadda, 6.4 acres in DIK, 6 acres in Malakand, and 7.5 

acres in Nowshera. 
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 Average size of farm in all the districts represents same position with slight 

variations in farm size. On the other hand average farm size of the medium farmer was 

16 acres in the study area, 14.50 acres in Charsada, 17 acres in DIK, followed by 15.6 

acres in Malakand, and 15.5 acres in Nowshera. As pointed out earlier in DIK district 

average farm size by the large farmers was 139 acres, followed by about 45 acres in 

Charsada, and less than 44 acres in Malakand. Strangely enough no large farmer was 

reported in district Nowshera. The revenue record also supports the findings of this 

study that large farmers in district Nowshera constitute insignificant amount. 

 It can be concluded from Table 5.2 that large potential for tube well investment 

exists in district DIK, Charsada and Nowshera. 
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Table: 5.2 Number of Farms and Average Size of Landholding in the Study Area   (Acres)                                                       

Location 
 
Farm  
Size         

Study Area Charsada DI K Malakand Nowshera 
No. of 
Farms 

Average 
size of 
holding 

No. of 
Farms 

Average 
size of 
holding 

No. of 
Farms 

Average 
size of 
holding 

No. of 
Farms 

Average 
size of 
holding 

No. of 
Farms 

Average 
size of 
holding 

Small 146 8 52 7.80 14 6.40 41 6 39 7.5 

Medium 81 16 19 14.50 24 17.0 17 15.60 22 15.5 

Large 64 92 22 44.80 32 139.0 10 43.75 0 0 

Total 291  93  70  68  61  

Source:  Field survey
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Table: 5.3 Educational Patterns in the Study Area 

               
Particulars 
Location 

Literate Illiterate 
Total

Level of Education 
Total No. % No. % Primary Middle Metric Graduate Postgraduate

Study Area 178 61 113 39 291 7 (4) 42 (24) 109 (61) 17 (10) 3 (1) 178 
Charsada 51 55 41 45 92 2 (4) 12 (24) 31 (61) 5 (10) 1 (2) 51 
Baramderi 15 58 11 42 26 - 2 (13) 10 (67) 3 (20) - 15 
Dubandai 14 50 14 50 28 1 (7) 4 (29) 8 (57) 1 (7) - 14 
Shakoor 22 58 16 42 38 1 (5) 6 (26) 13 (59) 1 (5) 1(5) 22 
DI K 47 67 23 33 70 2 (4) 13 (28) 25 (53) 7 (15) - 47 
Dhaki 18 75 6 25 24 - 6 (33) 8 (45) 4 (22) - 18 
Jara 16 76 5 24 21 - 4 (25) 10 (63) 2 (12) - 16 
Panyala 13 52 12 48 25 2 (15) 3 (23) 7 (54) 1 (8) - 18 
Malakand 40 59 28 41 68 3 (8) 6 (15) 29 (73) 1 (2) 1 (2) 40 
Ghari Usmani Khel 7 35 13 65 20 2 (29) 2 (29) 3 (42) - - 7 
Heroshah 18 64 10 36 28 - 1 (6) 15 (82) 1 (6) 1 (6) 18 
Palay 15 75 5 25 20 1 (7) 3 (20) 11 (73) - - 15 
Nowshera 40 66 21 34 61 - 11 (28) 24 (60) 4 (10) 1 (2) 40 
Akora Khattak 16 70 7 30 23 - 4 (25) 10 (63) 2 (12) - 16 
Pirpai 11 61 7 39 18 - 3 (27) 7 (64) - 1 (9) 11 
Ziarat Kaka Sahib 13 65 7 35 20 - 4 (31) 7 (54) 2 (15) - 13 
Source: Field survey 

Note:           Figures in parenthesis are percentages 
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5.2. Educational Status of the Respondents 

 Education is the process through which desirable changes are brought in the 

society. Table 5.3 shows that 178 respondents out of 291 were educated as against 

113 who were uneducated in the study area. In district Charsadda 51 respondents 

were educated as against 41 uneducated. In district DIK 47 respondents out of 70 

were educated, while 23 were uneducated. In Malakand 40 respondents out of 68 

were educated as against 28. While in district Nowshera 40 out of 61 were educated 

as against 21. The overall analysis of data show that educated farmers had an edge on 

uneducated farmers. There is a positive correlation between education and tube well 

installation (Iqbal, 2002). The educated farmers are more prone/responsive to tube well 

installation, because they understand the cost and benefit analysis of this technology. 
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Fig: 5.2 Educational patterns of sample respondents 

5.3. Level of Education 

 The data depicted in Table 5.3 show the level of education of sample 

respondents, only 7 respondents had education up to primary level in the study area 

and out of these 2 were in district Charsada, 2 in DIK, 3 in Malakand and none in 

Nowshera. In the study area respondents with middle standard education were 42 out 

of these 12 were in Charsada, 13 in DIK, six in Malakand, and 11 in Nowshera. It is 
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interesting to note matriculate respondents were 109 accounting for 61% of the total 

educated sample. Out of these 109 respondents, 31 were in Charsada, 25 in DIK, 29 in 

Malakand, and 24 in Nowshera. Undergraduate farmers were only 17 in the study area 

out of these 5 were in Charsada, 7 in DIK, 1 in Malakand, and 4 in Nowshera. As 

regard post graduate, there were only 3 respondents in the study area, 1 in Charsada, 

1 in Malakand and only 1 in Nowshera. The analysis of the data further revealed that 

educational level of the majority of the respondents was low. Therefore, it can be 

expected that in future the change in level of education would bring positive change in 

the adoption and diffusion of tube well technology among the farming community 

across the country. 

 

5.4. Farm Size and Literacy Status 

 Farm size plays an important role in adoption, diffusion and dissemination of 

new agricultural technologies among the farming community. Larger is the size of land 

holding rapid will be the rate of adoption and diffusion and vise versa. Though size of 

farm differs from country to country and even considerable variations are observed 

within the country. Therefore, the definition of small, medium and large depends on 

respective areas and holdings of the people. 

 The data given in Table 5.4 show that education and size of farm has significant 

relationship. In the study area there were 178 literate respondents, out of these 75 

were small, 61 were medium, and 42 were large. Where as 113 respondents were 

illiterate, out of these 71 small, 20 were medium and 22 were large farmers. 

 In district Charsadda 51 respondents were educated and out of these 23 were 

small, 12 medium and 16 were large. On the other hand respondents in the same 

district who did not go to school were 41. These consisted of 29 small, 6 medium and 6 

large. In DIK there were 47 respondents who were educated. Out of these 9 were 

small, 21 were medium and 17 were large as against 23 illiterate which consisted of 5 

small, 3 medium, and 15 large farmers. 

  In district Malakand 40 respondents were literate against 59 illiterate. These 40 

respondents consisted of 19 small, 12 medium and nine large farmers. Where as 22 
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small, 5 medium, and 1 large were illiterate. Lastly in district Nowshera the data show 

that only 40 respondents were educated as against 34 uneducated. The educated 

respondents involve 24 small, 16 medium and none of them was large farmer. On the 

other hand uneducated respondents consisted of 38 small and 27 were medium 

farmers. It is interesting to note that in our sample as explained earlier no large farmer 

was included because of unavailability. It can be concluded from the above discussion 

that level of education and farm size have positive correlation. Data showed that small 

farmers are more vulnerable to education. 

Table:  5.4 Literacy Level and Size of Holding 

Location Literate Illiterate 
Total 

No. % No. % 
Study Area 178 61 113 39 291 
Small 75 51 71 49 146 
Medium 61 75 20 25 81 
Large 42 66 22 34 64 
Charsada 51 55 41 45 92 
Small 23 44 29 56 52 
Medium 12 67 6 33 18 
Large 16 73 6 27 22 
DIK 47 67 23 33 70 
Small 9 64 5 36 14 
Medium 21 88 3 12 24 
Large 17 53 15 47 32 
Malakand 40 59 28 41 68 
Small 19 46 22 54 41 
Medium 12 71 5 29 17 
Large 9 90 1 10 10 
Nowshera 40 66 21 34 61 
Small 24 62 15 38 39 
Medium 16 73 6 28 22 
Large - - - - - 
Source: Field survey 

5.5. Age 

 Age plays an important role in invention, adoption, diffusion, and dissemination 

of new agricultural technologies. According to demographic studies, physiological 

reports and other research findings, it has been concluded that age and creativity and 

adoptability are positively correlated. In other words younger people are more prone to 

take risk and initiative (Jensen, 1982; Basant, 1988; Tsur et al., 1990). 
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 Age was classified into three groups (i) below 30 years were considered to be 

young (ii) 31-40 were considered as middle aged and (iii) 41 and above were 

considered as old. The data given in Table 5.5 show that in the study area 17 people in 

the age group of young followed by 121 in the bracket of middle age and the remaining 

153 were regarded as old. The data clearly show that old age people are more and 

thus the adoption and diffusion of tube well technology is constraint due to their old 

age, because majority of the people in this age group usually lack initiative and restrict 

themselves to the available resources (Jacob, 1998). 

 District wise position is almost identical except Charsadda. In district Charsadda 

11 respondents were young, followed by 27 middle age and majority of the 

respondents i.e. 54 consisted of old people. In district DIK unfortunately only one 

respondent was young, 35 were of middle age and the remaining 34 were old. This is 

followed by Nowshera where three were young, 27 were middle age and 31 were old, 

while in district Malakand two were young, 32 were middle aged and 34 were old. It 

can be concluded from the above discussion that age plays an important role in the 

early adoption and accelerated diffusion of new agricultural technology. Thus it is 

pertinent to involve our rural youth in new scientific farming to cope with the increasing 

demand of our growing population. 
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Fig: 5.3 Age of sample respondents 
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Table: 5.5  Distribution of Respondents by Age                                                   

Location 
Young Middle Old Total 

No. % No. % No. % 

Charsada 11 12 27 29 54 59 92 

DIK 1 1 35 50 34 49 70 

Malakand 2 3 32 47 34 50 68 

Nowshera 3 5 27 44 31 51 61 

Study Area 17 8 121 41 153 53 291 

Source: Field survey 

 

5.6. Importance of Irrigation 

 The importance of irrigation cannot be over emphasized. The history of 

agriculturally developed countries showed that their agricultural development is 

positively correlated with the availability and development of irrigation facilities. 

 The data given in Table 5.6 is also indicating the importance and scope for 

irrigation. In the study area 2,872 acres of land was irrigated as against 4,851 acres 

un-irrigated. This un-irrigated land amounted 63% of the total land as reported by the 

sample respondents in the study area. This shows that there is a huge scope for 

irrigation development particularly through tube well irrigation because in many parts of 

NWFP irrigated land is spread all over the province in small pockets separated by 

mountains and rivers, where canal irrigation is not possible or uneconomical. As 

discussed earlier large farmers in the study area have 4,291 acres of barani land 

constituting 78% of the total land possessed by sample respondents. It can also be 

concluded that adoption and diffusion of tube wells remain slow and sluggish because 

only 22% of land owned by large respondents have got land irrigated by all sources. 

 In district Charsadda as expected the irrigated land constituted 62% as against 

only 38% un-irrigated land. In district DIK 80% of the total land owned by the sample 

respondents still depends on rainfall and only 20% is irrigated (Table 5.6 ). Moreover, 

large farmers have 86% of the total land barren and calling for irrigation facilities in DIK. 

Whereas in Malakand only 42% land is un-irrigated as reported by sample respondents 
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during the field survey followed by 34% in Nowshera. Interestingly in district Nowshera 

66% of the total land was reported irrigated as against only 34% un-irrigated. This 

could be attributed to the fact that farmers have small and medium size of landholdings 

and they have started tube well irrigation though at a slower rate. 

 From the above discussion it can be concluded that adoption and diffusion of 

tube well irrigation remained slow with considerable variation within the districts and 

there is a wide scope for tube well irrigation in the study area because 63% of the total 

land possessed by sample respondents is still rain fed. 

Table: 5.6 Respondents Stating Irrigation Pattern (Acres)  

       
Location 
farm size 

Irrigated Un-irrigated Total 
Area % Area % 

Study Area 2872.00 37 4851.00 63 7723.00 
Small 903.50 88 116.50 12 1020.00 
Medium 799.00 64 443.50 36 1242.50 
Large 1169.50 22 4291.00 78 5460.50 
Charsada 994 .00 62 609.50 38 1603.50 
Small 383 .00 94 24 .00 06 407.00 
Medium 194.50 70 82.50 30 277.00 
Large 416.50 45 503.00 55 919.50 
DIK 929 .00 20 3673 .00 80 4602.00 
Small 89.50 91 09 .00 09 98.50 
Medium 283 .00 69 127 .00 31 410.00 
Large 556.50 14 3537 .00 86 4093.50 
Malakand 493.50 58 351.50 42 845.00 
Small 195.50 89 24.50 11 220.00 
Medium 146.50 66 76.00 34 222.50 
Large 151.50 38 251.00 62 402.50 
Nowshera 416.75 66 217.00 34 633.75 
Small 235.50 80 59.00 20 294.50 
Medium 181.25 53 158.00 47 339.25 
Source:  Field survey 

 

5.7. Land Fragmentation  

 As discussed earlier that size of land could be the main factor which plays 

crucial role in adoption and diffusion of new agricultural technology. Different studies 

conducted on Green Revolution technology also concluded that size of land holding is 

important determinant for the application of scientific techniques. 
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 In Muslim countries due to law of inheritance, land is divided and sub divided 

and becoming smaller and smaller with the passage of time, which also constrained 

technological application. During the field survey discussions were also made with 

knowledgeable people and local elites regarding fragmentation. They were of the 

opinion that land fragmentation should be checked through land consolidation. Out of 

total sample of 291 respondents, 154 reported that they have got fragmented land 

(Table 5.7). These constituted 53% of the total sample. As regards categories of the 

farmers, medium and large farmers were more who reported land fragmentation. 

Medium farmers were 61 having 40% of the respondents who had fragmented lands. 

This is followed by 56 large respondents who constituted 36% of the sample 

respondents who had land fragmentation. The remaining 37 respondents were small 

who constituted 24% in the study area. It can be concluded from the above figures that 

larger is the size of land holding more is the chances for fragmentation. 

 Moreover, the problem is further complicated due to customs and traditions. 

This is because no share holder is willing to take the land at a distance from village or 

residents. In district Charsadda 41 respondents got their land fragmented out of these 

11 each were small and medium followed by 19 large farmers, when we take DIK into 

consideration 44 sample respondents reported that their land was fragmented, out of 

these 2 small, 13 medium, and 29 were large farmers. Ironically in Malakand there 

were 37 respondents with fragmented land holding and out of these 13 were small, 16 

medium and 8 large farmers. In district Nowshera total sample respondents were 32 

with fragmented land out of these 11 were small and 21 were medium farmers. Data 

further show that distribution of sample respondents with fragmented land was also 

identical in all the selected districts in the study area. On the other hand these were 

137 respondents who reported that their land was non-fragmented, these constituted 

less than 50 of the reporting respondents. Moreover, 109 were small farmers, 20 were 

medium and 8 were large farmers. This situation clearly shows that small farmers due 

to small size of land holding were not adversely affected.  In other words number of 

fragments varies with variation in size of land holding. 

 In district Charsadda 51 respondents did not posses fragmented land out of 

these 41 were small, 7 were medium, and 3 were large farmers. This is followed by 

DIK, where small farmers were 12, medium were 11, and 3 were large farmers. Where 
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as in district Malakand small farmers were 28, medium one and large farmers who had 

non-fragmented land were 2. In district Nowshera there were 28 small farmers and 

only 1 medium farmer who had non-fragmented land. It can be easily said that apart 

from other factors fragmentation is one of the factor which has severely constrained 

tube well installation and this issue must be address on priority basis by planers policy 

makers and politicians. 

Table: 5.7 Land Fragmentations 

      Particulars 
Location 

Fragmentation Non Fragmentation Total 

No. % No % 
Study Area 154 53 137 47 291 
Small 37 25 109 75 146 
Medium 61 75  20 25  81 
Large 56 87   8 13  64 
Charsada 41 45 51 55  92 
Small 11 21 41 79  52 
Medium 11 61   7 39  18 
Large 19 86  3 14  22 
DIK 44 61 26 37  70 
Small   2 14 12 86  14 
Medium 13 54 11 46  24 
Large 29 91  3  9  32 
Malakand 37 54 31 46  68 
Small 13 32 28 68  41 
Medium 16 94  1  6  17 
Large    8 80  2 20  10 
Nowshera 32 53 29 46  61 
Small 11 28 28 72  39 
Medium 21 96  1  6  22 
Source:  Field survey 

5.8. Diffusion of Tube Well Irrigation 

 The word diffusion has been used by different writers in different ways 

depending on topic and nature of discussion. However, among social scientist Rogers 

(1995) has defined diffusion as "the process by which an innovation is communicated 

through certain channels over time among the members of a social system". Here 

when we talk about the diffusion of tube well irrigation it also involves time period and 

society. As discussed by Rogers “diffusion of any innovation largely depends on socio-

economic, political and topographical factors”. Similarly, the diffusion of tube well 
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technology is also associated with these factors. Moreover, in the diffusion process 

time factor play an important role (Shapiro et al., 1992; Smale et al., 1994; Bosch et 

al., 1995; Nkonya et al., 2000; and Marra et al., 2001). First of all bamboo tube well 

irrigation was introduced in early 50's. However, over a period of 50-60 years now 

sophisticated tube well with brass strainer and pipe are available. This type of tube well 

is economically viable and long lasting. Moreover the innovation and improvement in 

technology also help to boost any technology by making it cost effective and profit 

oriented (Teece, 1990). 

 Data given in Table 5.8 show that, in the study area number of tube wells during 

1980 was 57, and increased to 304 during 2006-07. This shows an overall increase of 

81% over a period of 26 years in relative term. In absolute term the rate of diffusion is 

like a crawling baby and this situation is a focus point for researchers, planners, policy 

makers, politicians and decision makers. 
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Fig: 5.4 Diffusion of tube wells in the study area 

 Average number of tube wells installed per year was nine in the study area. This 

is a sufficient proof for slow diffusion of tube well irrigation in the study area. Moreover, 

when we take land availability for tube well it came on average 25 acres including un-

irrigated land. Whereas the capacity of tube well to irrigate an acre of land on average 

is 2 hours. Thus there is a wide scope for tube well expansion. The present status of 
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tube well is that on an average 9 acres of land per tube well is being irrigated which 

signifies that tube well needs 18 hours for irrigation round the clock. According to 

experts continuous tube well operation would reduce the tube well life drastically and 

would result into losses. Thus tube well irrigation needs to be accelerated in the study 

area. In district Charsada there were only 10 tube wells during 1980, which increased 

to 94 in 2006-07 as reported by sample respondents. Ironically only 42 tube wells were 

installed in 26 years by medium and large farmers. This could be attributed to the fact 

that in Charsada there are large numbers of occupancy tenant and large farmers 

hesitate to invest with the expectation of zero profit in return. 

 Whereas, in DIK total tube wells were 21 during 1980 and rose to 75 after a 

period of 26 years contrary to Charsada here may be investment in tube well irrigation 

was made by large farmers because in DIK there is no dispute between landlords and 

tenants. Thus our earlier statement is authenticated with this data. Malakand being a 

mountain range showed remarkable progress in respect of tube well because the 

number of tube wells jumped from 16 to 72 during 26 years. This is followed by 

Nowshera with 63 tube wells 39 by small and 24 by medium farmers. The net increase 

over a period of 26 years is 53 tube wells showing almost two tube wells per year 

which is quite discouraging in real terms. 

 It can be concluding from the above discussion that tube well technology was 

seriously bottleneck in the study area and intensity was more noticeable in district 

Charsadda particularly by large farmers, who could be expected to make a 

considerable dent by making investment in tube well technology. According to WTO 

Pakistan has to compete in the world in agricultural commodities and if appropriate 

stages are not taken well in time the Pakistan agriculture will be trapped in vicious 

circle. Moreover presently more than 30% of population in Pakistan is living below the 

poverty line (UNDP,  2000) and if agricultural development is not given due 

consideration then the poverty line would jumped to 50%. Consequently upon which 

there will be law and order situation, unrest and different epidemic diseases. 
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Table: 5.8 Period Wise Installations of Tube Wells by Sample Respondents 

      Farm size 
location 

Year in which tube well was installed 
Up to 1980 1981–85  1986–90  1991–95  1996–00  01–05  06 & above Total 

Study Area 57 49 45 38 65 34 16 304 
Small 24 17 16 17 39 25 9 147 
Medium 15 17 18 13 13 3 5 84 
Large 18 15 11 8 13 7 1 73 
Charsada 10 12 14 17 24 13 4 94 
Small 8 9 6 5 12 10 2 52 
Medium 1 1 5 6 2 1 2 18 
Large 1 2 3 6 10 2 - 24 
DI K 21 22 13 6 5 5 3 75 
Small 2 4 1 3 2 1 1 14 
Medium 7 7 5 2 2 - 1 24 
Large 12 11 7 1 1 4 1 37 
Malakand 16 8 9 5 21 9 4 72 
Small 7 2 3 2 17 7 4 42 
Medium 4 4 5 2 2 1 - 18 
Large 5 2 1 1 2 1 - 12 
Nowshera 10 7 9 10 15 7 5 63 
Small 7 2 6 7 8 7 2 39 
Medium 3 5 3 3 7 - 3 24 
Source:  Field survey 
Note:  The total may not tally because some respondents installed more then one tube well. 
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5.9. Productivity Enhancement through Irrigation 

 Agriculture needs timely, efficient and required amount of water particularly 

water through rainfall. This is important because large amount of nitrogen is available 

in the space and with rainfall it becomes nutrition for all plants (Ali, 2005). Likewise the 

phenomena of agricultural productivity directly depend on irrigation. With the help of 

secondary data it could be established that with irrigation development agricultural 

productivity per unit has been considerably increased since the inception of Pakistan. 

This can be suspected with the fact that Balochistan is the largest province of Pakistan 

but due to lack of irrigation, it is the most economically backward area. Similarly water 

is the only factor with bottleneck that economic development of Cholistan in Punjab. In 

NWFP Karak, Laki, part of DIK and Bakakhel area of district Bannu are still thirsty and 

most backward as compared to irrigated districts. 

 Our field data set out in Table 5.9 show that after irrigation yield has 

considerably increased for instance in the study area. Wheat production of small 

sample farmers was recorded 294,700 kg as against 1013,600 kg after irrigation, an 

overall increase of 718,900 kg (about 7 tones). Similarly wheat production of large 

farmers before irrigation 382,585 kg and raise to 997,400 kg thus the absolute increase 

is 614,815 kg (about 6 tones). Interestingly result of this study is in conformity with the 

research conducted by (Hussain, 1987). He found that small farmers’ response to 

productivity was more and same is the case in the present research work. The 

absolute increase of small farmers is recorded as 7 tones, as against 6 tones of large 

farmers. Maize is the second staple food in Pakistan and is also used as a raw material 

for agro-based industries. Before irrigation only medium farmers in district DIK, 

Charsadda, and Malakand cultivated maize and the per acre yield was 7425 kg, 

however after irrigation the maize was cultivated by all the three categories of sample 

respondents i.e. small, medium and large, and the yield was 122,020, 93,000, 166,500 

kg/acre on small, medium and large farmer's farms respectively. Contrary to our early 

statement that small farmers in case of wheat are leading here large farmers are 

leading in respect of maize. There could be many reasons responsible for this but one 

of the reasons which could be scientifically signed that maize is capital intensive crop 
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and the large farmers are expected to invest under the principle that larger shoulder 

can bear heavier load. 

 The analysis of data shows that cropping pattern has remarkably changed after 

irrigation. The sample farmers shifted from traditional crops to cash and valuable crops 

such as sugarcane, tobacco, and vegetables and fruits etc. because these crops are 

more venerable to irrigation water. It can be concluded from the above discussion that 

an accelerated rate of diffusion of irrigation would not only boost agricultural 

productivity but would attract more investment in agriculture sector. The technology 

has to be regulated and adapted to the possibilities of improving through co-operative 

management, arising from the increasing importance of indivisible inputs under new 

technologies for crop and livestock management. 
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     Table: 5.9 Impact of Irrigation on Productivity  

  Particulars 
Location 

Production Before Irrigation  (kg) Production After Irrigation (kg) Total 
Small Medium Large Total Small Medium Large 

Study Area 
Wheat 294700 303160 382585 980445 1013600 839150 997400 2850150 
Barley 7020 17680 52310 77010 - - - - 
Gram 1216 13102 62284 76602 - - - - 
Maize - 7425 - 7425 122020 93000 166500 381520 
Sugarcane - - - - 242800 416700 981400 1640900 
Tobacco - - - - 1500 7600 1500 14900 
Vegetables - - - - 278000 199000 240000 71700 
Fruits - - - - 258000 321300 486800 1066100 
Charsada 
Wheat 146230 94100 145100 385430 541300 260600 418100 1220000 
Barley - - 6110 6110 -    
Gram - - - - -    
Maize - 2046 - 2046 42500 15900 42200 100600 
Sugarcane - - - - 25500 113100 142100 280700 
Tobacco - - - -   4300 4300 
Vegetables - - - - 117500 51600 141000 310100 
Fruits - - - - 25000 17000 64000 106000 
DI K 
Wheat 24340 79060 165185 268585 55100 221950 407500 684550 
Barley 2080 13660 44200 59940 - - - - 
Gram 1216 13102 62284 76602 - -  - - 
Maize  2200  2200 12420 41700 93800 147920 
Sugarcane     145200 261000 839300 1245500 
Tobacco     - - - - 
Vegetables     9000 34500 62000 105500 
Fruits     68500 113500 352000 534000 
Malakand 
Wheat 73550 76600 72300 222450 203700 201200 171800 576700 
Barley 4300 2100 2000 8400 - - -  
Gram - - - - - - -  
Maize - 3179 - 3179 51900 20000 30500 102400 
Sugarcane - - - - 72100 42600 - 114700 
Tobacco - - - - 1500  7600 1500 10600 
Vegetables - - - - 76200  44100 37000 157300 
Fruits - - - - 62000 99800 70800 232600 
Nowshera 
Wheat 50580 53400 - 103980 213500 155400 - 368900 
Barley 640 1920 - 2560 - - - - 
Gram - - - - - - - - 
Maize - - - - 11800 15000 - 30600 
Sugarcane - - - - - - - - 
Tobacco - - - - - - - - 
Vegetables - - - - 43900 67800 - 111700 
Fruits - - - - 40000 85000 - 125000 

  Source: Field survey
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5.10 Yield Comparison 

 Though production is a function of multi variables and change in one variable 

could change other "interalia". However, irrigation is the key input which affects all 

other variables to a considerable extent. For instance application of chemical fertilizers 

is unavoidable but without proper irrigation facility it could become injurious to plants. 

Pesticides and insecticides application is possible only through irrigation; use of 

agricultural machinery particularly ploughing depends on moisture of land locally 

known as "nou". Without moisture big clods could emerged while ploughing. Similarly 

scientific seed germination also depends on irrigation water. Thus it could be easily 

said that production mainly depends on irrigation water. The data depicted in Table 

5.10 show that area under wheat in the study area was 2583 acres and yield was 379 

kg/acre. In DIK district total wheat area was 792 acres and yield was 339 kg/acre 

followed by about 526 acres in Malakand and yield was 359 kg/acre. However, in 

Nowshera area under wheat was 252 acres and yield was 410 kg/acre. This variation 

among the districts is expected keeping in view the lithology, physiography, 

geomorphology and overall financial capabilities of the respondents. 

 The data further revealed that irrigation did make a considerable dent in 

increasing agricultural production in terms of per unit yield e.g. area under wheat in our 

study area was 2137 acres and yield was 1333 kg/acre after irrigation. In other words 

area decreased from 2583 acres to 2137 acres, signifying shift towards valuable and 

cash crops due to the availability of water. When yield increase is taken into account it 

raised from 379 kg/acre to 1333 kg/acre showing an overall increase of 72%. The yield 

of maize jumped from 183 kg per acre to 1017 kg per acre showing an overall increase 

of 83%. The area of maize jumped from 40 acres to 375 acres showing significant 

change of 89%. 

 As mentioned earlier, slight variation in yield is observed across the study area. 

Similarly maize yield also showed variation in terms of per acre yield. However, in 

Malakand yield per acre is more than rest of the selected districts because of suitable 

climatic conditions. Tobacco was mainly grown in Charsada and Malakand. This could 

be attributed to the fact that technical know how is available in Charsada and adjacent 
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area of Malakand. Moreover, tobacco companies are there to buy the product like 

Lakson Tobacco Company, Pakistan Tobacco Company etc. Vegetables and fruits are 

the famous product of NWFP particularly off season vegetables produced in Swat. 

Yield of vegetable was 1870 kg/acre in the study area, 2091 kg/acre in Charsadda, 

1661 kg/acre in DIK, 1808 kg/acre in Malakand, and 1715 kg/acre in Nowshera. The 

lowest per acre yield in DIK could be attributed to the fact that farmers cultivate 

sugarcane, dates and wheat on large scale. Moreover, due to perishable and imperfect 

market for vegetables farmers minimize risk. Fruit yield and area increased after the 

availability of irrigation water to a greater extent. The data presented in Table 5.11-B 

show that fruit yield per acre was 3971 kg. It is also worth mentioning that citrus of 

Malakand is famous not only in Pakistan but due to its taste, colour, and juice but also 

in Asia.  It is also accepted that farmers of this area would expend area under fruits if 

water is made available. This does not mean that only citrus is the famous but all other 

fruit varieties are grown except mango.  

 In district Charsada fruit yield was recorded 2650 kg per acre as against 5304 

kg per acre in DIK. Strangely enough yield of fruit per acre in DIK is much higher than 

rest of the districts. This could be attributed to the fact that dates, watermelon and 

melon are produced in DIK thereby increasing the yield per acre considerably. In 

district Nowshera fruit yield was 3757 kg/acre, in this district mainly Fazal-e-mani plum, 

peaches, lemon and melon are produced. 

 Sugarcane is also cash crop of NWFP though its area is considerably low as 

compared to Punjab and Sindh due to lack of irrigation facilities. However, over a 

period of time area under sugarcane has shown encouraging and increasing trend 

particularly in Charsadda and DIK due to the establishment of sugar mills. The primary 

data collected for the present study show that yield per acre of sugarcane in the study 

area was 2699 mds as against 2894 mds in Charsadda, 2639 mds in DIK, 2941 mds in 

Malakand and no sugarcane was grown in Nowshera due to acute shortage of water in 

the selected villages. However, in adjacent villages farmers used to cultivate 

sugarcane like Ghulam Khan Keley, Shaalam etc. But now only popular is cultivated by 

the farmers due to water logging from river Kabal and Jindi. From the above discussion 

it can be concluded that tube well irrigation could be vital for agricultural development 
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in both areas where water is not available and it will lower the water table where land is 

water logged. For instance a big chunk of land in Aza Khel of district Nowshera could 

be brought under plough.  

 

Table: 5.10 Yield Comparison before and after Tube Well Irrigation 

 

Crop 

Average Production(kg/acre)  

Difference 

 

t- Value 

 

p-value Before tube well 

Irrigation 

After tube 

well Irrigation 

Wheat 400.99 1258.219 857.23 -41.28** 6.95E114

Maize 185.50 975.00 789.5 -19.98** 0.000 

**Significant at 1% 

 

It is clear from the Table 5.10 that in case of wheat and maize results are 

highly significant. So we reject the null hypothesis of no significant difference 

between average production of crops before and after tube well irrigation and 

conclude that there is a significant difference between average production of wheat 

and maize crop before and after tube well irrigation. 
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Table: 5.11 (A) Area and Yield before Irrigation  
 

      Particulars 
 
Location 

Wheat Barely Gram Maize 
Area 
(acre) 

Yield 
(kg/acre) 

Area 
(acre) 

Yield 
(kg/acre) 

Area 
(acre) 

Yield 
(kg/acre) 

Area 
(acre)

Yield 
(kg/acre) 

Study Area 2583.00 379 233.00 330 245 312 40 187 
Charsada 1012.50 381 19.00 322 - - 11 186 
Shakor 479.00 392 3.00 317 - - 6 187 
Dubandai 301.50 375 16.00 333 - - 5 185 
Baramderi 232.00 365 - - - - - - 
DI K 792.00 339 187.75 319 245 313 12 183 
Jara 180.00 366 32.00 338 34 290 12 183 
Dhaki 295.00 269 36.75 317 57 307 - - 
Panyala 317.00 389 119.00 314 154 321 - - 
Malakand 525.50 359 18.00 477 - - 17 187 
Heroshah 227.00 455 15.00 473 - - 10 190 
Palay 207.50 394 - - - - - - 
Ghari Usmani Khel 91.00 410 3 500 - - 7 185 
Nowshera 252.00 410 8 320 - - - - 
Akora Khattak 62.00 432 - - - - - - 
Pirpai 38.00 444 - - - - - - 
Ziarat Kaka Sahib 152.00 394 8 320 - - - - 
Source:  Field survey 
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Table: 5.11 (B) Area and Yield after Tube Well Irrigation 
 

      Particulars 
 
Location 

Wheat Maize Sugarcane Tobacco Vegetable Fruits 
Area 
(acre) 

Yield 
(kg/acre) 

Area 
(acre) 

Yield 
(kg/acre) 

Area 
(acre) 

Yield 
(mds/acre) 

Area 
(acre) 

Yield 
(kg/acre) 

Area 
(acre) 

Yield 
(kg/acre) 

Area 
(acre) 

Yield 
(kg/acre) 

Study Area 2137 1333 375 1017 608 2699 10 1060 383.5 1870 40 3971 

Charsada 823 1482 93 1081 97 2894 3 1433 149 2081 15 2650 

Shakor 420 1705 41 1051 59 3040 3 1433 61 2305 18 2467 

Dubandai 231 1290 32 1125 28 2654 - - 50 1810 7 2722 

Baramderi 172 1197 20 1075 10 2650 - - 38 2079 100 2857 

DI K 639.5 1070 158.5 933 472 2639 - - 63.5 1661 16 5340 

Jara 142 1197 38 979 123 2431 - - 13 1731 44 450 

Dhaki 238 1291 53 959 207 2926 - - 18 1833 40 8545 

Panyala 259.5 799 67.5 887 142 2399 - - 32.5 1538 77 2150 

Malakand 391 1475 92 1113 39 2941 7 1514 87 1808 12.5 3021 

Heroshah 154 1631 29 1137 32 2996 7 1514 30.5 1970 59 4168 

Palay 160 1413 49 1100 - - - - 33 1621 59 2814 

Ghari Usmani Khel 77 1290 14 1107 7 2685 - - 23.5 1860 5.5 2636 

Nowshera 284 1299 31.5 971 - - - - 84 1715 51.5 3757 

Akora Khattak 82 1377 7.5 933 - - - - 34.5 1736 25.5 2637 

Pirpai 63 1386 4.5 889 - - - - 28.5 1680 2.5 3733 

Ziarat Kaka Sahib 39 1220 19.5 1005 - - - - 21 1729 3.5 4857 

Source:  Field survey 
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5.11. Sources of Tube Well Installation 

 In Pakistan first of all tube well technology was introduced in Duska a small 

town near Sialkot, where skilled people migrated from Indian Punjab during partition. 

They started manufacturing iron plough and small agricultural appliances along with 

tube well needed equipments and spare parts. That is why Punjab is leading, though it 

is land of five rivers, in number of tube wells since the inception of Pakistan. 

 Furthermore, in NWFP all the technical experts in different manufacturing units 

were from Punjab, because in NWFP skill development is for name sake. This could be 

one of the reasons responsible for slow diffusion of tube well technology in this part of 

Pakistan. Our data presented in Table 5.12 show discouraging attitude of the 

government towards tube well installation, because only one tube well was reported to 

be installed by government in the study area. This situation is calling the attention of 

policy makers, planners, agriculture department, politicians, and decision makers to 

give top priority in order to meet the future challenges of acute food shortage. This 

statement could be further strengthened with the fact that unfortunately land is limited; 

policies like land reforms, consolidation of land holding etc. could not make any break 

through in agricultural development; therefore, agricultural mechanization is the only 

option with intensive cultivation to feed our growing population in future. If this situation 

is not checked this could pose a serious threat in future. 

 Since last five years non-governmental organizations (NGOs) started playing 

their role in tube well installation. However, according to our data given in Table 5.12 

the role of NGOs seems to be insignificant, because only two tube wells were installed 

by NGOs. The government introduced village organizations (VOs), community based 

organizations (CBOs) through which farmers needs are identified and 80% of the total 

funds are provided by the government, whereas 20% is provided by the community 

itself. Barani Agricultural Development Project was initiated with the objective to 

develop agriculture particularly tube well irrigation. But this scheme could not prove a 

successful story due to political intervention and corruption. Consequently upon which 

this project is expected to be terminated during 2008-09. 
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 The data further revealed that 99% farmers installed tube wells by themselves. 

Theoretically speaking our farmers are expected to increase number of tube wells if the 

required facilities are provided. 

 
Table: 5.12 Respondents Stating Tube Well Installation by Sources  
 

                Particulars 
Locations 

Govt. 
Agencies 

NGO Farmers 
Themselves 

Total 

No. % No. % No. % 

Study Area 1 0.3 2 0.7 288 99 291 

Charsada 1 1 - - 91 99 92 

Shakor - - - - 26 100 26 

Dubandai - - - - 28 100 28 

Baramderi 1 3 - - 37 97 38 

DI K - - - - 70 100 70 

Jara - - - - 24 100 24 

Dhaki - - - - 21 100 21 

Panyala - - - - 25 100 25 

Malakand - - 2 3 66 97 68 

Heroshah - - 2 10 18 90 20 

Palay - - - - 28 100 28 

Ghari Usmani Khel - - - - 20 100 20 

Nowshera - - - - 61 100 61 

Akora Khattak - - - - 23 100 23 

Pirpai - - - - 18 100 18 

Ziarat Kaka Sahib - - - - 20 100 20 

Source:  Field survey 
 

5.12.  Operational Problems 

 During the field survey it was observed that some of the tube wells were out of 

order and confronted with various operational problems. The data presented in Table 

5.13 show that out of the total sample of 291 a vast majority of 207 respondents 

reported that they had operational problems. Out of these 80 were in Charsadda, 34 in 

DIK, 57 in Malakand, and 36 were in Nowshera. On the other hand only 84 
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respondents reported that they did not face any problem. These included 12 in 

Charsadda, 36 in DIK, 11 in Malakand, and 25 in Nowshera. Data further show that 

small farmers were adversely affected because in the study area 121 respondents 

reported operational problem as against only 22 large farmers, where as in district 

Charsadda 52 were small having operational problems and only 10 were large farmers. 

In district DIK small farmers were 34 and only 4 were large. Similarly in Nowshera 23 

were small and only 13 medium respondents reported that they had operational 

problems. The overall picture of data is quit clear that majority of respondents facing 

operational problem consisted of small farmers. 

 

5.12.1. Spare Parts  

 The respondents were further asked what type of operational problems they 

faced. In the study area 99 respondents reported that not only spare parts were not 

available but were also very costly and of inferior quality. These respondents 

constituted 34% of the total sample. Out of these 34 were small, 29 medium and only 6 

were large farmers (Table 5.13). 

 

5.12.2.  Power / Diesel 

 Power and diesel were narrated as operational problem by 201 respondents 

(69% of the total sample). Out of these 117 were small, 63 were medium and 21 were 

large farmers (Table 5.13). 

 

5.12.3.  Skilled Labour 

 During the field survey it was observed that majority of tube well operators were 

either semi skilled or unskilled. In few cases it was identified that the ability of tube well 

operator was limited to only switch the button on or off and nothing more beyond this. 

 In the study area 126 respondents reported the non availability of skilled 

mechanics as big problem. Out of these 79 were small farmers, 39 were medium and 
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only 8 were large. Out of these 21 were in Charsadda, 13 in DIK, 47 in Malakand and 

25 in Nowshera (Table 5.13). 

 

5.12.4. Low Voltage/Load Shedding 

 Currently Pakistan is passing through the crises of load shedding perhaps the 

worst in the history. Those respondents who had electric tube wells reported load 

shedding as a major problem and the total number of these respondents in the study 

area was 121. Out of these, 88 were small, 37 were medium, and 16 were large 

farmers. In district Charsada there were 70 respondents, in DIK only 6, in Malakand 36 

and in Nowshera 30. This shows that the verse problem of load shedding is in 

Charsada followed by Malakand and Nowshera. Moreover, it was also observed that in 

DIK majority of the respondents were in a position to produce the power through 

generators by using diesel (Table 5.13). 
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Table: 5.13 Farmers Stating Operational Problems 

         Particulars 
 

Location 

Problem with operation 
Total 

Types of Problems 

Spare parts Power /diesel 
Skilled 

mechanics 
Low voltage / 
load shedding 

Yes % No % No % No % No % No % 
Study Area 207 71 84 29 291 99 34 201 69 126 43 141 49 
Small 121 83 25 17 146 64 44 117 80 79 54 88 60 
Medium 64 79 17 21 81 29 36 63 78 39 48 37 46 
Large 22 34 42 66 64 6 9 21 33 8 13 16 25 
Charsada 80 87 12 13 92 39 42 79 86 41 45 70 76 
Small 52 100 0 0 52 26 50 52 100 30 58 45 87 
Medium 18 100 0 0 18 9 41 18 100 9 50 15 83 
Large 10 46 12 54 22 4 18 9 41 2 9 10 46 
DI K 34 49 36 51 70 9 13 34 49 13 19 6 7 
Small 8 57 6 43 14 5 36 8 57 5 36 - - 
Medium 18 75 6 25 24 4 17 18 75 6 25 2  8 
Large 8 25 24 75 32 - - 8 25 2 6 4 13 
Malakand 57 84 11 16 68 42 62 57 84 47 69 35 52 
Small 38 93 3 7 41 27 66 38 93 32 78 23 56 
Medium 15 88 2 12 17 13 76 15 88 11 65 10 59 
Large 4 40 6 60 10 2 20 4 40 4 40 2 20 
Nowshera 36 59 25 41 61 9 15 31 51 25 41 30 49 
Small 23 59 16 41 36 6 15 19 49 12 31 20 51 
Medium 13 59 9 41 22 3 14 12 55 13 59 10 46 
Source:  Field survey 
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5.13. Application of Chemical Fertilizers 

 The package of Green Revolution Technology in late 60's apart from other was 

the result of the application of chemical fertilizers with required amount of water and 

improved varieties seed. Pakistan was food deficient country and due to the package 

of green revolution technology it became self sufficient in food for quite sometime. 

Initially different speculations among the farmers regarding about chemical fertilizers 

were made, but due to its increasing profitability, the demand for chemical fertilizers is 

ever increasing. According to our data set out in Table 5.14 80 respondents used 

chemical fertilizer during early 80's, 51 during 1981-85 and total number rose to 291 

during 2007-08. It could be argued that every tube well owner used the chemical 

fertilizers at an increasing rate. However, due to unfavorable policy and hipper inflation 

all type of chemical fertilizers is beyond the purchasing power of majority of the 

farmers. This could adversely affect not only tube well installation but also the 

agricultural productivity. Consequently upon which yield per acre will be low, prices will 

be high and government will have to spend huge amount of money on the impact of 

food and subsidy will have to be given. 

 The data given in Table 5.14 show that in DIK from 1980 up to 2008 the sample 

respondents did apply chemical fertilizers were 70 but at diminishing rate. Where as in 

Malakand 69 respondents did make use of chemical fertilizer and majority did use 

during 1986-90. In district Nowshera, 61 respondents apply chemical fertilizers to their 

crops. The data further reveal that though chemical fertilizers were used by all the 

sample respondents but much below the recommended level by the experts, there 

could be many reasons responsible for poor application of chemical fertilizer. However, 

the main reasons as reported by the respondents were high prices, unavailability at the 

right time and right amount, lack of technical know how and overall insufficient amount 

of irrigation water frequently interrupted by electric failure and fault. It could be 

concluded from the above discussion that poor dose of fertilizer application could be a 

hindrance in the tube well installation and diffusion. 
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Table: 5.14 Application of Chemical Fertilizers by Sample Respondents in the Study Area  

           Particulars 
location 

Up to 1980 1981–85  1986–90  1991–95  1996–00  01–05  06 & above Total 

Study Area 80 51 86 35 31 6 2 291 
Charsada 12 14 37 16 12 1 - 92 
Baramderi 2 4 9 6 5 - - 26 
Dubandai 5 5 11 3 4 - - 28 
Shakoor 5 5 17 7 3 1 - 38 
DI K 44 14 9 3 - - - 70 
Dhaki 16 6 2 - - - - 24 
Jara 9 7 4 1 - - - 21 
Panyala 19 1 3 2 - - - 25 
Malakand 15 14 29 4 6 - - 68 
Ghari Usmani Khel - 3 11 4 2 - - 20 
Heroshah 4 6 14 - 4 - - 28 
Palay 11 5 4 - - - - 20 
Nowshera 9 9 11 12 13 5 2 61 
Akora Khattak 3 4 2 5 6 2 1 23 
Pirpai 3 4 7 3 1 - - 18 
Ziarat Kaka Sahib 3 1 2 4 6 3 1 20 
Source: Field survey 
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5.14. Good Quality Seeds 

 The history of good quality seeds goes back to 1944 when a team of American 

Agronomists started research work for Mexican farmers to combat with hunger and 

famine over their at that time. This team of agronomists succeeded to develop disease 

resistance, drought resistance, and high yielding variety of wheat. The yield per acre of 

this new variety was tremendous. This team of agronomists recommended that as the 

climatic conditions of India and Pakistan are identical to that of Mexico City. Therefore, 

the same seed of wheat should be used over there. Thus, in 1965 this variety of wheat 

was used in Haryana, Chandighar of Indian Punjab and after one year i.e. in 1966 the 

same seed was used on trial bases in Duska Sailkot, Wazirabad, Gujranwala and 

Faisalabad of Pakistani Punjab. The yield was very high and this variety was known as 

Maxipak. Moreover, the famous green revolution era started with the introduction of 

this variety and in late 70's this variety was cultivated from Khyber to Mehran. 

Consequently upon which Pakistan became almost self sufficient in wheat. Later on 

different research stations have been developed in Pakistan for developing new wheat 

varieties particularly and other crops generally. The leading research stations in this 

regard are Ayub Research Institute Faisalabad, Cereal Crops Research Institute 

Pirsabak (Nowshera), ARI Tarnab, ARI Ratta Kulachi DIK, and ARS Ahmadwalla 

Karak etc. Resultantly different new wheat varieties have been developed in Pakistan 

such as Fakhre Sarhad, Tatara, Punjab-81, Nowshera-96, Suleman-2000, Daman-98, 

Pirsabak-2004, Pirsabak-2005, LP-2005, LP-2006, Uqab, etc. All these varieties are 

high yielding and largely depend on the package of Green Revolution Technology. 

  Our field survey data as given in Table 5.15 show that in the study area 191 

sample respondents opted to use HYVs. Interestingly overwhelming majority (98) 

constituting 37% started using HYVs during 1996-2000 followed by 38 respondents 

during 1991-95 amounting 13%. In DIK 70 respondents use HYVs since 1980. 

Strangely enough only one respondent in district DIK use HYVs during 2006-08. There 

are many reasons responsible for late adoption and slow diffusion of HYVs in DIK. 

However, two strong reasons are forwarded to support the case one is late tube well 

installation because as mention earlier these varieties need irrigation water, and 

secondly all the varieties introduced earlier like Daman-98 and Dera-98 were outdated 

and prone to rust locally "known as surkhey". 
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 In Malakand the use of HYVs was unevenly distributed from 1980 to 2005. 

Strangely enough during 2006 none of the sample respondents used new variety of 

wheat perhaps farmers switched over to of season vegetables and more valuable 

crops such as vegetables, fruits, sugarcane and sugar beet and spared little piece of 

land for wheat cultivation to produced wheat for only family consumption. Similar 

pattern was also founded in district Nowshera. However, 30 sample respondents 

constituting less than 50% used HYVs during 1996-2000. 

 The data give an idea that though majority of the respondents use HYVs but 

with unequal intervals showing irregular pattern. This could be associated to high 

prices, unavailability of HYVs, risk and overall lack of irrigation water. 

 

5.15. Application of Insecticides and Pesticides 

 The data presented in Table 5.16 show that plant protection measures were 

adopted late and spread at a sluggish rate. For instance, during 1980, only seven 

respondents in the study area started applying plant protection measures. These 

sample respondents constituted less than 3% of the total sample. However, during 

2005, 59 respondents in the study area applied pesticides and insecticides.  

 The respondents who did not use pesticides in the study area were 93, 

constituting 32% of the total sample. In DIK only 11 respondents did not use pesticides 

which constitute 16%. In Nowshera and Malakand 14 and 27 respondents did not use 

pesticides respectively. The pesticides application in DIK was made only during 1986 

along with district Nowshera where the respondents also reported the use of plant 

protection measures during 1986. 

 It is worth mentioning that the availability of water provides favorable 

environment to insects and pests and their growth rate is accelerated. Consequently 

upon which, majority of the crops are damaged and this situation make the farmers to 

save little or no money and thus, tube well diffusion could be imparted. 

 It could be concluded that scientific and modern techniques for pest and insect 

control would not only enhance agricultural productivity but help to accelerate the 

growth of tube well irrigation. 
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Table: 5.15 Distribution of Respondents Using HYVs in the Study Area 

 Farm size and  
Location 

No 
adoption

Up to 
1980 

1981-85 1986-90 1991-95  1996-00 01-05  06 & above Total 

Study Area 80 20 4 20 38 98 21 10 291 

Charsada 30 1 - 3 12 34 8 4 92 

Baramderi 7 - - - 2 11 4 2 26 

Dubandai 8 1 - 2 6 9 2 - 28 

Shakoor 15 - - 1 4 14 2 2 38 

DIK 13 13 1 6 14 18 4 1 70 

Dhaki - 1 - - 7 8 1 1 24 

Jara 3 - - - 6 10 2 - 21 

Panyala 10 12 1 6 1 - 1 - 25 

Malakand 26 6 3 7 7 16 3 - 68 

Ghari Usmani Khel 15 - - - 1 3 1 - 20 

Heroshah 9 - - 5 2 11 1 - 28 

Palay 2 6 3 2 4 2 1 - 20 

Nowshera 11 - - 4 5 30 6 5 61 

Akora Khattak 2 - - 2 2 12 3 2 23 

Pirpai 7 - - - 1 8 1 1 18 

Ziarat Kaka Sahib 2 - - 2 2 10 2 2 20 

Source: Field survey 
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Table: 5.16 Distribution of Respondents on the Basis of Application of Pesticides and Insecticides 

Source: Field survey 

                Particulars 
Locations 

Up to 
1980 

1981-85 1986-90 1991-95 1996-00  01-05  06 & 
above 

Don’t use 
pesticides

Total 

7 12 21 20 71 59 8 93 291 
Study Area 1 2 4 5 26 11 2 41 92 
Charsada - - - - 9 5 2 10 26 
Shakor 1 2 3 3 10 1 - 8 28 
Dubandai - - 1 2 7 5 - 23 38 
Baramderi - - 3 3 16 34 3 11 70 
DI K - - 2 3 10 8 1 - 24 
Jara - - 1 - 6 5 1 8 21 
Dhaki - - - - - 21 1 3 25 
Panyala 6 10 8 4 8 2 1 27 68 
Malakand - - 1 1 4 1 1 11 20 
Heroshah 2 4 4 1 - 1 - 16 28 
Palay 4 6 3 2 4 4 - - 20 
Ghari Usmani Khel - - 6 8 21 10 2 14 61 
Nowshera - - 2 4 10 4 1 10 23 
Akora Khattak - - 2 1 3 2 - 2 18 
Pirpai - - 2 3 8 4 1 2 20 
Ziarat Kaka Sahib          
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5.16. Soil Classification of the Study Area 

 Soil is the main component which determines the size and type of technology. 

In other words topography, geomorphology, lithology, and geology of land are the main 

factors which help the farmers to make the decision regarding the installation of tube 

well particularly and other machinery generally. For instance a place where 

sedimentary rocks or cluster rocks are formed tube well drilling is not possible at all. 

Moreover, where sandy and dry land is available water table is much deeper and tube 

well installation become uneconomical for a farmer like many parts of Balochistan, 

Kohat and Gugar Khan in Punjab etc. Therefore, soil has positive correlation with tube 

well installation (Clay, 1974). 

 The data analyzed in Table 5.17 show that 201 respondents had loamy land 

which is suitable for tube well installation. Only 21 sample respondents in the study 

area had a sandy land partially. Clay land is possessed by 51 respondents having 17% 

of the total sample, whereas mix land was prone by only 18 respondents. District wise 

pattern of soil characteristics differ considerably. For instance in DIK 59 respondents 

had loamy land as against 74 in Charsadda who constituted 80% of the total sampled 

farmers in Charsadda. In Malakand 50 tube well owners had loamy land as against 

only 18 in Nowshera. Sandy land though not very suitable for tube well irrigation was 

reported by only 21 respondents in Nowshera. Sandy land creates technical as well as 

economic problems for the growers. It takes more time to irrigate an acre of land and 

thus huge cost incurred which is economically not viable. Furthermore, it could be one 

of the reasons of late adoption and slow diffusion of tube wells in district Nowshera. 

 Clay land was reported only in Malakand and Nowshera by 11 respondents and 

22 respondents respectively. On the other hand mixed land reported in DIK and 

Malakand by 18 respondents only who constituted 6% of the total sample. 

 Overall analysis of data show that overwhelming majority of the sample 

respondents had suitable land for tube wells irrigation and thus there is a need to boost 

the growers through efficient and effective extension services to install tube wells and 

take all advantage of the government policy formulated for irrigation development. 
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Table: 5.17 Distribution of Respondents Regarding their Land Characteristics 

          Particulars 

Location 

Loamy Sandy Clay Mixed Total 

No % No % No % No % 

Study Area 201 69 21 7 51 17 18 6 291 

Charsada 74 80 - - 18 20 - - 92 

Baramderi 22 85 - - 4 15 - - 26 

Dubandai 14 50 - - 14 50 - - 28 

Shakoor 38 100 - - - - - - 38 

DI K 59 84 - - - - 11 16 70 

Dhakki 24 100 - - - - - - 24 

Jara 21 100 - - - - - - 21 

Panyala 14 56 - - - - 11 44 25 

Malakand 50 74 - - 11 16 7 10 68 

Ghari Usmani Khel 11 55 - - 8 40 1 5 20 

Heroshah 28 100 - - - - - - 28 

Palay 11 55 -  3 15 6 30 20 

Nowshera 18 30 21 34 22 36 - - 61 

Akora Khattak - - 12 52 11 48 - - 23 

Pirpai 18 100  - - - - - 18 

Ziarat Kaka Sahib - - 9 45 11 55 - - 20 

Source:  Field survey 

 

5.17. Type of Land 

 Type of land is another factor which either constrains tube well irrigation or 

helps to expand it. The more ragged the topography of the farm land, the more difficult 

and expensive it will be for farmers to install tube wells (Saleem, 1987). For example 

un-level land need huge investment to level it through farm machinery. Otherwise it 

would not be suitable for tube well installation rather it would create the problem of soil 

erosion. 
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 The data given in Table 5.18 show that only four respondents in the study area 

possessed un-level land. These respondents were reported in Malakand. Interestingly 

this data are inconformity with the report of district gazetteer prepared by the British 

during the colonial time. Moreover, according to geological survey, major part of 

Malakand is reported un-level. Similarly population census of Pakistan 1998 also 

describes upland in the Malakand (District Census Report, 1998). 

 On the other hand overwhelming majority of 256 respondents (88% of the total 

sample) owned leveled land, which is quite suitable for tube well installation and 

irrigation. All the respondents had leveled land in DIK and our survey data are in 

conformity with most of the research studies conducted earlier in this regard. It is worth 

mentioning that one research report entitled Socio-economic conditions of the farmers 

of Chisma Right Bank Canal has similar findings. Additionally, relatively increasing 

number of tube wells is also the result of leveled land in district DIK. Charsadda is 

another place where respondents had leveled land that is why district Charsadda is 

turned as a food basket by different agricultural scientists across the world. In 

Malakand and Nowshera 62 and 39 respondents had leveled land.  

 Up-land in the study area was reported by 31 respondents constituting 11% of 

the total sample mainly in Charsadda, Malakand and Nowshera. Ironically in district 

Charsadda up land is not expected. However, upland exists near tehsil Tangi known as 

Prangghar and surrounding areas consisting of small villages. In district Nowshera 22 

respondents reported up land mainly in Akora Khattak and Ziarat Kaka Sahib. It could 

be concluded that type of land could pose little problem in the adoption of tube well 

technology in those areas where land is un-leveled and upland. 
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Table: 5.18 Distribution of Respondents Regarding Topography of Their Land 

          Particulars 
Location 

Level Un-level Up-land Total 
No % No % No % 

Study Area 256 88 4 1 31 11 291 
Charsada 85 92 - - 7 8 92 
Baramderi 26 100 - - - - 26 
Dubandai 21 75 - - 7 25 28 
Shakoor 38 100 - - - - 38 
DI K 70 100 - - - - 70 
Dhakki 24 100 - - - - 24 
Jara 21 100 - - - - 21 
Panyala 25 100 - - - - 25 
Malakand 62 91 4 6 2 3 68 
Ghari Usmani Khel 18 90 - - 2 10 20 
Heroshah 28 100 - - - - 28 
Palay 16 80 4 20 -  20 
Nowshera 39 64 - - 22 36 61 
Akora Khattak 12 52 -  11 48 23 
Pirpai 18 100 - - - - 18 
Ziarat Kaka Sahib 09 45 - - 11 55 20 
Source: Field survey 

 

5.18. Ground Water Availability 

 Water table plays main role in the determination of investing in tube well 

technology. In those areas, as discussed earlier, where water is at larger depth the 

farmer usually hesitates to make any decision regarding investment, because huge 

cost is expected to be incurred and there could be uncertainty of water availability, as it 

happened in the last decade. According to the reports of irrigation research institute 

Lahore, investment in tube well irrigation could be made where sweet water is available 

at less depth and in sufficient quantity. Moreover, its amount should not be shattered 

by unexpected drought hazards. 

 The primary data collected in this regard and analyzed in Table 5.19 show that 

up to 18 meter there were only 23 tube wells (8% of the total sample) in the study area. 

All these tube wells were reported in Malakand and mainly in sample village Palay. 

 It is interesting to note that from 19 to 30 meter deep, 82 tube wells (28%) were 

reported and numbers of these tube wells were 49 in DIK district, followed by 16 in 
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Malakand, and 10 in Nowshera. From 31 to 45 meter the total number of tube wells 

was 111 in the study area, 50 in Charsadda, 10 in DIK, 23 in Malakand and 28 in 

Nowshera. In this category interestingly 50 tube wells were reported in Charsadda. 

There could be two reasons, one is that respondents scrap their post memories and 

second is that due to up lands this could be the case. Moreover, it is worth mentioning 

that these tube wells were situated at a longer distance from rivers and canals. 

  Next category is 46-60 meter, our data show that there were 43 tube wells 

constituting 14% of the total sample. Out of these 26 were in Charsadda, 6 in DIK, 6 in 

Malakand, and 5 were in Nowshera. The data support our earlier statement that there 

was inverse relationship between depth of water and number of tube wells. In other 

words higher is the depth less would be the number of tube wells.  

 Last category of tube well depth is from 61 to 91 meter. There were only 35 tube 

wells in this category in the study area constituting 12% of the total sample. Out of 

these 35, 11 were in Charsadda, 8 were in DIK, and 18 were in Nowshera. From the 

above discussion it can be concluded that number of tube wells varies with the 

variation of ground water availability. 

 Institute of Irrigation Research (IIR) Lahore conducted different research studies 

on the availability of sweet ground water and found that water table considerably varies 

from place to place and considerable variations are observed across the country. They 

further came to the conclusion that the depth of water adversely affects tube well 

installation because both operational and installation costs increase and this unable the 

farmer to make viable investment in this regard. On the other hand sufficient availability 

of sweet ground water at lesser depth enables the farmers to make investment, which 

is manageable for them and returns are more than cost. Therefore, the availability of 

ground water is directly related with the diffusion of tube well technology. 
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Table: 5.19 Distribution of Respondents on the Geographical Distribution of Tube Well by Water Table 

Source:  Field survey

 
            Particulars 
 
 
Locations 

Depth of Tube Well (meter)  
 
 
Total 
 

Up to 18 
 

19-30 31-45 46-60 61-91 

No. % No. % No. % No. % No. % 

Study Area 23 8 82 28 111 38 43 14 35 12 294 
Charsada - - 7 7 50 53 26 28 11 12 94 
Baramderi - - 2 8 22 84 2 8 - - 26 
Dubandai - - - - 5 18 20 71 3 11 28 
Shakoor - - 5 12 23 58 4 10 8 20 40 
DI K - - 49 70 10 14 6 8 6 8 71 
Dhaki - - 21 84 4 16 - - - - 25 
Jara - - 21 100 - - - - - - 21 
Panyala - - 7 28 6 24 6 24 6 24 25 
Malakand 23 34 16 24 23 34 6 9 - - 68 
Ghari Usmani Khel 5 20 10 40 5 10 - - - - 25 
Heroshah 1 4 4 14 18 64 5 18 - - 28 
Palay 17 85 2 10 - - 1 5 - - 20 
Nowshera - - 10 16 28 46 5 8 18 30 61 
Akora Khattak - - 4 17 9 39 2 9 8 35 23 
Pirpai - - 3 17 12 67 1 5 2 11 18 
Ziarat Kaka Sahib - - 3 15 7 35 2 10 8 40 20 
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5.19. Geographical Distribution of Tube Wells by Power 

 Power is the main constituent which could be taken in to consideration, while 

making any viable, practicable and wise decision regarding investment in tube well 

technology. Moreover, according to Nulty (1972) life of tube well directly depends on 

type of power used. Additionally, it posed not only with the type of power but with 

variation in power supply. Michael (1984) stated the use of tractor as a source of 

pumping water, is a very costly and improper utilization of the power source. The data 

depicted in Table 5.20 show that there were 314 tube wells in the study area. Out of 

these 180 were electric driven, 117 diesel operated, and 17 driven by tractor. Here it is 

worth noting that total number of tube well exceeds than the actual number because in 

many cases more than one source of power is used. For instance, in DIK particularly 

progressive and aware farmers, supplement diesel or tractor in case where there is a 

power failure and cost per unit of electricity is more. 

 In district Charsadda total numbers of tube wells were 93 and out of these 24 

were diesel and 69 were electric driven.  However, in DIK the majority of the 

respondents i.e. 56 (62%) used diesel for tube well irrigation followed by 18 driven with 

electricity and 17 tractor operated. It is interesting to note that tractors were mainly 

used in DIK. Because, in DIK there are large land holdings and farmers particularly 

large farmers used three type of power. In Malakand and Nowshera 93 respondents 

used electric power and 37 were opting/supplementing diesel as well. 

 It is concluded that supplementing three type of power is recommendable and 

reduces the chances of risk and uncertainty. Consequently upon which crop failure 

could be minimized. 
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Table: 5.20    Distribution of Respondents Regarding the Type of Power Used 

         Particulars 
Locations 

Type of Power used 
Electricity Diesel Tractor Total 

Study Area 180 117 17 314 
Small 96 50 1 147 
Medium 44 38 5 87 
Large 40 29 11 80 
Charsada 69 24 - 93 
Small 36 16 - 52 
Medium 13 5 - 18 
Large 20 3 - 23 
DI K 18 56 17 91 
Small 1 13 1 15 
Medium 5 19 5 29 
Large 12 24 11 47 
Malakand 44 25 - 69 
Small 25 16 - 41 
Medium 11 7 - 18 
Large 8 2 - 10 
Nowshera 49 12 - 61 
Small 34 5 - 39 
Medium 15 7 - 22 
Source:  Field survey 
Note: The total may not tally because some respondents have more than one tube 

well 
 

5.20. Discharge Capacity 

 Discharge capacity of tube well determines the economy of scale. In other 

words larger would be the size of discharge less time per acre will be consumed. The 

data depicted in Table 5.21 show that there were three main categories ranging from 

two inches lowest to six inches highest. In the study area small size of discharge 

capacity tube well were 155, followed by 77 three inches, 57 four inches, and 7 six 

inches. It is pertinent to note that six inches tube wells were mainly installed by large 

farmers and as discussed earlier in DIK. One large size tube well was possessed by 

large farmer in Malakand. In district Charsadda 58 respondents did have two inches 

discharge capacity tube wells followed by 25 respondents with three inches and 10 

respondents with four inches. Here a question arises why majority of the respondents 

have small discharge capacity tube wells. The findings of this study are in conformity 

with government reports. According to Agricultural Census of Pakistan (1998), 88% of 
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the total farmers are small and having less than 5 hectare of land. Where as only 12% 

of the farmers are large and possessed large chunks of land. Our data also confirm this 

fact that small farmers cannot afford large discharge capacity tube wells. 

 In district DIK ironically enough only 7 respondents had two inches discharge 

capacity tube wells followed by 18 tube well with three inches, 42 with four inches, and 

6 with six inches. In Malakand 56 respondents had two inches discharge capacity tube 

wells whereas only 9 tube wells were of three inches size, followed with four inches, 

and 1 large discharge capacity tube well. In district Nowshera, 34 tube wells amounting 

11% of the total sample were small, 25 with three inches and only one with four inches 

were reported. Fortunately these findings are also with the conformity of District 

Revenue Record of district Nowshera. According to "Khasra Gardawari" and "Lal 

Kitab" an overwhelming majority has fragmented and scattered holdings in small 

pieces situated at a long distance from each other and sometimes located in different 

villages.  
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Table: 5.21  Distribution of Tube Wells According to the Discharge Capacity 

     Particulars 
Locations 

Discharge Capacity (Inches)  
Total 

2 3 4 6 
Study Area 155 77 57 7 296 
Small 96 39 10 - 145 
Medium 37 17 27 1 82 
Large 22 21 20 6 69 
Charsada 58 25 10 - 93 
Small 42 10 - - 52 
Medium 8 5 5 - 18 
Large 8 10 5 - 23 
DI K 7 18 42 6 73 
Small 1 4 9 - 14 
Medium - 4 19 1 24 
Large 6 10 14 5 35 
Malakand 56 9 4 1 70 
Small 35 5 - - 40 
Medium 13 3 3 - 19 
Large 8 1 1 1 11 
Nowshera 34 25 1 - 60 
Small 18 20 1 - 39 
Medium 16 5 - - 21 
Source: Field survey 
Note: The total may not tally because some respondents have more than one tube 

well 
 

5.21. Technical Status of the Respondents 

 In Pakistan since 1947, when it came into being, the poor literacy rate was one 

of the major factors constraining economic development of this country. Un-fortunately 

the situation was verse in NWFP due to extreme poverty and traditionalism. Technical 

education was name sake in this part of the region. It is worth mentioning that still a 

large number of technical experts is working here who originally belong to Punjab 

province. 

 Water testing also needs technical education and expertise because majority of 

the farmers still don’t know the utility of soil/water testing. The problem is further 

complicated when number of water/soil testing laborites are few and far between. 

 Clay (1974) concluded in his research dissertation that technical knowledge of 

the farmers is one of the factor which expands tube well irrigation or otherwise.  
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 According to data set out in Table 5.22 farmers were asked whether they tested 

the water or otherwise. Those who tested water constituted only 4% of the total 

sample. These consisted of 2 small, 2 medium, and 8 large farmers in the study area. 

This signifies, as stated above, that due to education large farmers are more prone to 

accept any new farming profitable technique. Five respondents in district Charsadda 

tested their water, followed by four in DIK (who consisted of two medium and three 

large farmers, it is worth mentioning that none of the small farmer tested water) 1 in 

Malakand, and 2 in Nowshera. Where as an overwhelming majority of 279 

respondents constituting 96% did not test the quality of water. Interestingly 87 

respondents were in Charsadda, 66 in DIK, followed by 67 in Malakand and 59 in 

Nowshera. 

 It could be postulated that due to meager resources and little or no access to 

new information, small farmers usually could not get the required level of technology. 

Table: 5.22 Distribution of Respondents Regarding Their Level  

 of Awareness of Tube Well Irrigation 

       Particulars 
 
Locations 

Test Water 
Total Yes No 

No % No. % 
Study Area 12 4 279 96 291 
Small 2 1 143 98 146 
Medium 2 2 66 82 81 
Large 8 12 57 89 64 
Charsada 5 5 87 95 92 
Small - - 52 100 52 
Medium 2 11 16 89 18 
Large 3 14 19 86 22 
DI K 4 13 66 94 70 
Small - - 14 100 14 
Medium - - 24 100 24 
Large 4 13 28 87 32 
Malakand 1 2 67 98 68 
Small - - 41 100 41 
Medium - - 17 100 17 
Large 1 10 9 90 10 
Nowshera 2 3 59 97 61 
Small 2 5 37 95 39 
Medium - - 22 100 22 
Source: Field survey 
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5.22. Sweet Water Availability  

 Vast majority of the respondents did not test their water, however, when 

question was asked whether the quality of their water was good or bad. Their response 

was informative. They stated good quality of water based on their personal experience 

and judgment. In other words they narrated the quality of water subjectively and none 

of the sample respondent reported bad quality of water though water logging exists in 

Charsadda, Nowshera, and DIK. But fortunately no waterlogged and saline areas 

respondents were selected in our sample. The data set out in Table 5.23 show that the 

quality of water as stated by all the sample respondents is accepted as sweet and 

good. This question was well explained and discussed by the researcher keeping in 

view its importance regarding healthy life of plants and human beings. 

 This suggests that in future the chance of tube well expansion is bright. In other 

words the availability of sweet ground water would boost tube well installation. 

 

5.23. Supply of Irrigation Water 

 Healthy crops and scientific farming depend on the availability of timely and 

sufficient supply of irrigation water either by natural or through artificial resources. The 

data presented in Table 5.23 show that the majority of the respondents had no problem 

with irrigation water. In the study area 177 respondents reported that they had 

sufficient water for their crops, which consisted of 116 small, 38 medium, and 23 large 

farmers. This further necessitates that in the study area the shortage of irrigation water 

could be over come through tube well irrigation. 

  According to our data given in Table 5.23 show that there were 114 

respondents constituting 39% reported the problems of water shortage, and these 

included 43 in Charsada, 30 in DIK, 20 in Malakand, and 21 in Nowshera. In case of 

Charsada the shortage of water was reported by relatively more respondents i.e. 43, 

could be attributed to commercial crops which need comparatively more irrigation 

water like sugar cane, sugar beet, and vegetables etc. 
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The district wise variation regarding sufficiency of water is crystal clear and self 

explanatory in those areas where water table is low, rivers and canals are situated at 

long distance could posed the problem of acute shortage of water supply.  

Table: 5.23 Distribution of Respondents Stating Availability of Sweet Water 

       
Particulars 
 
Locations 

Quality of Water Get Sufficient Water 

Total  
Good 

 
Bad 

Yes No. 
No % No. % 

Study Area 291 - 177 61 114 39 291 
Small 146 - 116 79 30 21 146 
Medium 81 - 38 47 43 53 81 
Large 64 - 23 36 41 64 64 
Charsada 92 - 49 53 43 47 92 
Small 52 - 35 67 17 33 52 
Medium 18 - 10 56 8 44 18 
Large 22 - 4 18 18 82 22 
DI K 70 - 40 57 30 43 70 
Small 14 - 14 100 - - 14 
Medium 24 - 12 50 12 50 24 
Large 32 - 14 44 18 56 32 
Malakand 68 - 48 71 20 29 68 
Small 41 - 35 85 6 15 41 
Medium 17 - 8 47 9 53 17 
Large 10 - 5 50 5 50 10 
Nowshera 61 - 40 66 21 34 61 
Small 39 - 32 82 7 18 39 
Medium 22 - 8 36 14 64 22 
Source: Field survey                         

 

5.24. Access to Loans 

 Agriculture in present time is the combination of Green Revolution technology. 

Due to research and development new scientific inventions are taking place all over the 

world to minimize the cost and time and maximize the output. For this enough supply 

of money is essential that is why it is said that money makes the mare go. 

 In Pakistan as explained earlier, 88% of the total farming population is having 

less than five hectares of land. They are living from hand to mouth. Therefore, one can 

not expect them to fully utilize agricultural machines and new scientific advanced 
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techniques. Moreover, majority of these farmers do not have collateral and thus are 

deprived of the loan facilities. In Pakistan, Agricultural Development Bank (ADB) now 

know as Zari Taraqqiati Bank (ZTB) was established to provide loans to the farmers at 

soft terms and conditions. These categories of loans are provided to the farmers such 

as small, medium and long term. Small term of loan is provided to purchase inputs 

such as chemical fertilizers, high yielding varieties, seeds, pesticides and insecticides 

etc. These loans are known as production loans. Where as medium term of loan is 

provided for improvement of land. Long term loan is usually provided for purchase of 

machinery and investment in irrigation technology. Unfortunately loan provided by ZTB 

are miss utilized and money is usually spent on the construction of houses, purchase 

of vehicles and marriages etc. Consequently upon which farmers cannot repay the 

amount of loan and money is being filled up due to compound interest and eventually 

farmer sell his land to get rid of this vices circum. Therefore, we can say that this loan 

is non beneficial to the farmers until and unless there is any check and balance 

system. 

 The data presented in Table 5.24 show that only 25 respondents (9% of the 

total sample) in the study area had access to loans. On the other hand 266 

respondents could not get loan. This could be attributed to the fact that majority of our 

respondents are illiterate and loaning procedure is quite complicated, lengthy and 

tiresome. The problem is further complicated with corruption, favoritism, political 

pressure and importance of blue eyed people. An interesting point to note is that only 3 

small farmers in the study area had access to loans as against 15 medium and 7 large 

farmers. This primary data support our earlier elucidation. 

 In district DIK none of the respondents reported to had access to loans. The 

reason attributed to this fact could be ignorance, poor role of extension services, and 

high rate of interest etc. In district Malakand only 9 sample respondents had access to 

loan, whereas, 59 respondents could not get loan. Interestingly medium and large 

farmers got loans only. In district Nowshera only 6 respondents had got loan, whereas 

55 respondents were deprived off. Charsadda is one of the economically developed 

districts. However, 10 sample farmers got loan as against 82 who could not. Overall 



 101

analysis of the data show that majority of the respondents could not get loan even in 

Charsadda. 

 During the field survey the researcher discussed in detail this issue with the 

farmers who narrated that we just signed the document and the loan is utilized by 

landlord. This is type of blackmailing of the small farmers and landless tenants. 

 From the above discussion it can be concluded that agriculture in Pakistan 

generally and in the study area specifically cannot be developed until and unless a well 

balanced and supervised credit scheme is provided. Moreover, through one window 

operation small farmers should be encouraged and educated for the utilization of loans. 

The present rate of disbursement of loans is far from satisfaction. 

 

5.24.1.    Constraints of Loans 

 There are many and varied nature of problems the farmers were confronted 

with, in getting agricultural loans. Table 5.24 shows that the major constraints of loans 

were high rate of interest, lengthy procedure, against Islam and hard conditions etc. 

According to field data, 266 respondents (94% of the total sample) reported that they 

could not get agricultural loans because of high rate of interest. Out of these 143 were 

small, 66 were medium and 52 were large farmers. 

 In district Charsadda 82 respondents reported high rate of interest as major 

problem in obtaining loans. Out of these 51 were small, 14 medium and 17 were large 

farmers. While in district DIK 70 respondents assigned this reason as a barrier in 

getting loans. These consisted of 14 small, 24 medium and 32 large farmers. This was 

followed by district Malakand with 59 respondents having 20% of the total sample 

which comprised of 41 small, 10 medium, and 8 large respondents. In district 

Nowshera 55 respondents reported high rate of interest has a major problem due to 

which it was not possible for them to get loan. Out of these 55 respondents, 37 were 

small and 18 were medium farmers. 

 Lengthy procedure was another problem narrated by 155 respondents in the 

study area. These comprises by 78 small, 46 medium and 31 large farmers. District 
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wise position is as under: In district Charsadda this problem was highlighted by 54 

respondents, out of which 30 were small, 12 medium and 12 were large farmers. In 

district DIK 28 respondents pinpointed this problem which comprised of 6 small, 7 

medium, and 15 large farmers. In district Malakand 42 respondents viewed lengthy 

procedure as a complicated problem for obtaining loans. Out of these 24 were small, 

14 medium, and 4 large farmers. Lastly in district Nowshera 31 respondents reported 

this problem as big issue in getting loan which consisted of 18 small and 13 medium 

farmers.  

 Hard conditions were reported by 152 respondents. Out of them 78 were small, 

44 medium and 30 large. The situation regarding hard conditions in all the four districts 

was almost identical with slight variations. In Islam interest is termed as "Ruba" 

meaning interest. According to Quran, it is "Haram" means forbidden. There is a 

Quranic verse meaning Allah increases business and eradicates interest. Our data 

show that 213 respondents in the study area did not get loan because of interest. Out 

of these, 118 were small farmers, 52 were medium and 43 were large farmers. District 

wise analysis of the data shows that in district Charsadda 72 respondents devoted this 

reason as a bottleneck, while 49 in DIK, 53 in Malakand and 39 in Nowshera. This is 

the second important reason obstructing respondents from getting loans. From the 

forth going discussion it can be concluded that if these constraints were removed 

perhaps acquisition of loans could be expanded. 

 

5.25. Crop Losses 

 Allah has bestowed NWFP with varied climatic conditions. In the northern part 

climatic conditions during summer are pleasant, whereas extreme clod during winter. 

On the other hand climatic conditions of southern parts are very hot during summer 

and very cold during winter. Moreover, rainfall in this part of NWFP is not only scanty 

but unevenly distributed through out the year. As a result of these variations, varieties 

of crops are grown in NWFP such as apricot, off season vegetables, grapes etc in the 

northern part. Where as, mangoes, dates, watermelons, cotton, and turmeric etc is 

grown in southern part. Healthy crops totally depend on regular, sufficient and timely 
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supply of irrigation water. Moreover, proper application of green revolution technology 

is only possible when adequate supply of water is made available.  

 Pakistan has experienced in the past many dry spell due to global change in 

whether conditions. Consequently upon which crops in the country were adversely 

affected and more severe damage was done in the barani areas. Due to dry spell in 

2008 acute shortage of grains occurred. Resultantly price of wheat shoot up from 

Rs.450/ 40 kg to Rs.800/40 kg and is expected to rise up to Rs.1000/40 kg (Daily 

News, 17/6/2008). The data depicted in Table 5.25 show that during the last 5 years 

182 respondents reported crop losses. These amounted 63% of the total sample while 

109 respondents did not face any severe crop loss in the study area. It is pertinent to 

note that small farmers were seriously affected according to field data, 96 small 

farmers in the study area reported crop losses due to lack of rain/water shortage. As 

regards medium farmers only 47 farmers reported crop losses (58%) as against 66% 

of small farmers. Only 39 large farmers reported crop losses in the study area.  

 The analysis of data among the districts shows that 64 respondents in district 

Charsadda reported crop losses due to water shortage, and majority of them (38) 

consisted of small farmers. In district DIK only 25 respondents reported the problem of 

crop failure. Mainly in district Malakand 45 respondents reported crop losses and 

reported various reasons responsible for crop losses. However, the situation of district 

Nowshera is worse where 48 respondents out of 60 reported crop losses. These 

amounted 79% of the total sample of district Nowshera. It can be concluded from the 

above discussion that the sample respondents in district Charsadda were severely hit 

as they amounted 35% of the affecties in the study area, followed by Nowshera with 

26%. 
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Table:  5.24 Distribution of Respondents Regarding Their Problems and Access to Loans  
 
       Particulars 
 
Locations 

Get loan 

Total
Problems in Obtaining Loans 

Yes No 
No % No. % grantee high rate 

of Interest 
lengthy 
procedure

restricted 
conditions 

religious 
reasons 

Study Area 25 9 266 91 291 164 266 155 152 213 
Small 3 2 143 98 146 80 143 78 78 118 
Medium 15 18 66 82 81 44 66 46 44 52 
Large 7 11 57 89 64 40 57 31 30 43 
Charsada 10 11 82 89 92 45 82 54 43 72 
Small 1 2 51 98 52 24 51 30 25 46 
Medium 4 22 14 78 18 9 14 12 5 12 
Large 5 23 17 77 22 12 17 12 13 14 
DI K - - 70 100 70 41 70 28 28 49 
Small - - 14 100 14 7 14 6 6 10 
Medium - - 24 100 24 11 24 7 12 18 
Large - - 32 100 32 23 32 15 10 71 
Malakand 9 13 59 87 68 47 59 42 42 53 
Small - - 41 100 41 31 41 24 23 35 
Medium 7 41 10 59 17 11 10 14 12 10 
Large 2 20 8 80 10 5 8 4 7 8 
Nowshera 6 10 55 90 61 31 55 31 39 39 
Small 2 5 37 95 39 18 37 18 24 27 
Medium 4 18 18 82 22 13 18 13 15 12 
Source:  Field survey 
Note:  The total may not tally because of multiple answers given by respondents. 
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5.25.1.    Reasons for Crop Failure 

 It is generally understood that crop losses occur every where, caused by many 

and varied factors not only in Pakistan but across the world. For instance, sonamy 

adversely affected the crops in many countries apart from life losses. Moreover, severe 

earthquake of Pakistan also damaged almost all the crops in effected areas like 

Muzafarabad, Balakot, and Mansehra etc. 

 The reasons recorded by respondents in this regard are solicited and explained 

here. Mechanization always depends on the expertise of technical and knowledgeable 

people. Data setout in Table 5.25 show that 57 sample respondents reported crop 

losses due to mechanical fault of tube wells in the study area. Out of these sample 

respondents 34 were small farmers amounting 60% of the total sample. This high 

percentage could be attributed to their poor financial conditions and insignificant role in 

the society. In district Charsadda 22 sample respondents forwarded the above 

mentioned reason interestingly a vast majority of these respondents consisted of small 

farmers i.e. 16 amounting 73% of the total sample reporting this problem in district 

Charsadda. In DIK the problem was not very severe and reported by only 6 farmers. In 

district Malakand 18 respondents reported crop losses due to mechanical fault and 

majority of these also consisted of small farmers. In district Nowshera 11 respondents 

also reported mechanical fault as a problem and out of these 9 small farmers pointed 

out this problem. 

 Shortage of water is another problem reported by 54 respondents in the study 

area. These amounted 19% of the total sample, out of which 18 were small, 22 

medium and 14, were large farmers. Majority of these farmers were small and medium 

farmers. It could be because these small farmers were having their land at a longer 

distance from river and canal. Moreover, they did posses small discharge capacity of 

tube wells, which could not cope the increasing demand of crops for water particular 

during dry spell. 

 Insects and pests are damaging different crops at different places and at varied 

climatic conditions such as different types of studies for cotton crops, ants and 

nematodes for all cereal crops, common insects for vegetables etc. This problem was 
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highlighted by 116 sample respondents in the study area amounting to 64% of the total 

sample respondents who reported crop failure during the last five years. Majority of 

these consisted of small farmers too. The total number of small farmers who reported 

this problem in the study area was 53 and is accounted for 46% of the respondents. It 

is logical to say that small farmers are unable to adopt capital intensive technology as 

against large farmers. In district Charsadda 30 respondents viewed that damage to 

their crops was done by different diseases and majority of these also consisted of small 

farmers. In DIK only 27 respondents reported the damage to their crops by diseases. 

In district Malakand only 34 respondents reported that damage to their crops was done 

by different diseases. This is followed by 35 respondents in district Nowshera.  

 The data presented in Table 5.25 show that 21 respondents reported crop 

losses due to animal attack. Interestingly vast majority of these also consisted of small 

farmers i.e. 15 and these amounted 71% of the total sample respondents reporting 

animal problem in the project area. Interestingly only one large farmer mentioned this 

reason for his crop losses in district DIK. The reason asked in detailed the type of 

animal and specific crop to which damage has been done. He explained that his dates 

were in drying yard and was damaged/eaten-up (50% of his total dates) in one night by 

stray cows. In Malakand district the problem was also of insignificant and only two 

respondents reported crop losses due to animals. In district Nowshera 16 respondents 

reported that their crops were damaged by animals.  

 During summer season in Pakistan wind storm, hail and cyclone particularly 

local cyclones are very common. These local cyclones damage the crops and trees to 

a greater extent. Sometimes these shattered the economy of local area by blocking 

communication system. In the study area 55 respondents said that their crops were 

damaged due to various types of storms. Out of these 28 were small farmers. Ironically 

enough none of the small farmers in DIK reported storm as a problem to their crops. 

However, 3 medium and 7 large farmers reported that their crops were damage due to 

storm. In district Malakand 25 respondents (majority of them were small) reported 

storm as a problem responsible for damaging their crops. Interestingly in district 

Nowshera only 4 respondents reported this problem. 
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 Inputs are very important for raising healthy crops. The availability of inputs in 

right amount and at right time considerably enhanced agricultural productivity. 

Unfortunately in all parts of Pakistan inputs particularly chemical fertilizers and seeds 

are not available at the sowing time. Usually the government departments distribute 

these inputs when the sowing time is usually over. In the study area 42 sample 

respondents reported this as a major reason responsible for crop losses and majority 

of these consisted of small farmers. District wise analysis of data shows that in 

Charsadda 17 respondents reported this problem, followed by 14 in Malakand, and 7 in 

Nowshera. 

 From the above discussion it is concluded that many and varied reasons could 

be responsible for crop damages. But the main reasons pointed out by sample 

respondents are reported in ranking procedure such as diseases by 116 respondents, 

mechanical fault by 57 respondents, storm by 55 respondents, shortage of water by 54 

respondents, inputs by 42 and animal attack by 21 respondents. 
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Table: 5.25 Distribution of Respondents Regarding Their Pattern of Crop Failure   
                         

         Particulars 
 
Locations 

Major Crop Loss over last 
five years 

Total 
Reasons for Crop Loss 

Yes No 

No. % No % 
Mechanical 

Fault 
Shortage of 
water 

Inputs Strom Animal Disease 

Study Area 182 63 109 37 291 57 54 42 55 21 116 

Small 96 66 50 34 146 34 18 25 28 15 53 

Medium 47 58 34 42 81 12 22 12 12 03 35 

Large 39 61 25 39 64 11 14 05 15 03 28 

Charsada 64 70 28 30 92 22 21 17 16 02 30 

Small 38 73 14 27 52 16 12 11 13 01 19 

Medium 09 50 09 50 18 03 04 03 02 - 02 

Large 17 77 05 23 22 03 05 03 01 01 09 

DI K 25 36 45 64 70 06 13 04 10 01 27 

Small - - 14 100 14 - - - - - - 

Medium 10 42 14 58 24 02 07 03 03 - 14 

Large 15 47 17 53 32 04 06 01 07 01 13 

Malakand 45 66 23 34 68 18 13 14 25 02 34 

Small 26 63 15 37 41 09 04 09 12 01 20 

Medium 12 71 05 29 17 05 06 04 06 - 08 

Large 07 70 03 30 10 04 03 01 07 01 06 

Nowshera 48 79 13 21 61 11 07 07 04 16 25 

Small 32 82 07 18 39 09 02 05 03 13 14 

Medium 16 73 06 27 22 02 05 02 01 03 11 

Source:  Field Survey
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5.26. Awareness of Respondents 

 In modern times for agricultural development awareness of the farmers is must; 

otherwise, they will not be counted as laggards but could be deprived of the due price 

of their agricultural commodities. The data presented in Table 5.26 show that in the 

study area 156 respondents were acquainted with extension workers. Out of these 41 

were in Charsadda, 54 in DIK, 27 in Malakand and 34 in Nowshera. On the other hand 

135 respondent’s response was negative. Out of these 51 were in Charsadda, 16 in 

DIK, 41 in Malakand and 27 in Nowshera. 

 The district wise analysis of data shows considerable variation regarding level of 

awareness, knowledge, and acquaintance with extension workers by the respondents. 

In district DIK 54 respondents knew about extension workers as against 16 who did not 

know about extension workers, while in district Charsadda 41 respondents knew about 

extension workers as against 51 who did not know. In Malakand 27 respondents were 

acquainted with extension worker whereas 41 had no knowledge about the extension 

staff. In district Nowshera 27 respondents did not know extension worker and 34 were 

aware of extension workers. 

 The overall situation is satisfactory, however, need is felt to activate extension 

staff for carrying out healthy and efficient activities. Moreover, field days, farm visits 

and community participants would increase the level of linkages between extension 

workers and farmers up to 80%. When we compare this level with our neighboring 

countries except Afghanistan, we feel ourselves at the bottom. Indian Punjab is much 

advanced in agriculture due to strong coordination between farmers and extension 

workers and the extension staff daily meets for one hour with farmers in a village. This 

program is generally known as "Zari panchait". 
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Table: 5.26 Distribution of Respondents Regarding Their Acquaintance with 

Extension Services 

       Particulars 
 
Locations 

Know Extension work 
Total 

Yes No 
No. % No. %  

Study Area 156 54 135 46 291 
Charsada 41 45 51 55 92 
Baramderi 13 50 13 50 26 
Dubandai 14 50 14 50 28 
Shakoor 14 37 24 63 38 
DI K 54 77 16 23 70 
Dhaki 19 79 5 21 24 
Jara 19 90 2 10 21 
Panyala 16 64 9 36 25 
Malakand 27 40 41 60 68 
Ghari Usmani Khel 5 25 15 75 20 
Heroshah 15 54 13 46 28 
Palay 7 35 13 65 20 
Nowshera 34 56 27 44 61 
Akora Khattak 14 61 9 39 23 
Pirpai 7 39 11 61 18 
Ziarat Kaka Sahib 13 65 7 35 20 
Source:  Field survey 

 

5.27. Benefit of Extension Services 

 In Pakistan since the inception of extension department as a separate link, it 

remained under heavy criticism nationally as well as internationally. According to FAO 

reports even extension staff lips services are not sufficient. It is generally criticized that 

extension staff generally gravitates around influential, land lords, and big farmers. 

Because they are believed to work on kick bakes. Thus they deprived the 

overwhelming majority of small and medium farmers (Pervaiz et al., 2005). 

 It is worth mentioning that in tribal areas their activities are just for name sake. 

The researcher asked one question during the field survey that weather the extension 

staff benefited the farmers or otherwise. Data presented in Table 5.27 show that only 

92 respondents reported some sort of benefits from extension services whereas an 

overwhelming majority of 199 respondents reported that extension staff is a burden on 

exchequer. These respondents are accounted for 68% of the total sample, out of them 
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27 were in Charsadda who were benefited as against 65 who could not get any benefit 

from extension service. Similarly in district DIK 31 respondents were benefited whereas 

39 were non beneficiaries. In Malakand 23 respondents were benefited as against 45 

sample respondents who could not get any sort of benefit. In district Nowshera 11 were 

benefited and 50 were not benefited from extension services. This amounted 82% of 

the total sample in Nowshera. This clearly shows that extension staff activities in district 

Nowshera are considerably insignificant. Furthermore, it can be concluded from the 

above discussion that extension staff in Pakistan generally and in NWFP particularly is 

still under heavy criticism. 

 

5.28. Services Provided by Extension Staff 

 Theoretically speaking extension staff is suppose to provide many and varied 

nature of services to the farmers. However, few of main services we asked during the 

field survey and discussed here. 

 

5.28.1.    Technical Advice 

 Nowadays all agricultural operations need technical skills, and without the use 

of technology agriculture cannot be developed. The data depicted in Table 5.27 show 

that 90 sample respondents got technical help from extension staff. Out of these, 27 

were in Charsadda amounting 30% of the sample, followed by 30 in DIK, 23 in 

Malakand, and 11 in Nowshera. 

 

5.28.2.    Demonstration 

 There is a well known proverb of extension that “seeing is believing”. Through 

demonstration plots farmers are motivated and trained to adopt new agricultural 

technology. Moreover, common farmers are also motivated through demonstration 

plots. The data presented in Table 5.27 show that in the study area there were 52 

respondents who got demonstration plots from the extension department. The district 

wise analysis show that Charsadda rank top position with 21 demonstration plots. This 
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is followed by DIK with 14 demonstration plots. However, only 9 demonstration plots 

were laid in Malakand and 8 in Nowshera. It can be seen from Table 5.27 that district 

Malakand and Nowshera are discriminated in comparison with Charsadda and DIK by 

number of plots. 

 

5.28.3.    Provision of Equipments 

 Implements and equipments are very important for carrying out agricultural 

activities on scientific lines. The data given in Table 5.27 show that equipments were 

not provided by the extension department which could be considered as a hindrance 

strangely enough only four respondents in the study area reported the provision of 

equipments. However, none of the respondents in DIK reported the provision of 

equipments. Extension department is supposed to provide spray pumps for use as well 

as for sale with subsidized rate; tractor for different farming activities is made available 

at agricultural officer level/tehsil level. During the field survey the researcher observed 

and also reported by the sample respondents that these tractors are being miss-used, 

and only few farmers were benefited. Again this could pose serious threat to different 

farming activities. Therefore, tractors and spray pumps should be provided for different 

farming operations at least on union council level. 

 

5.28.4.   Inputs 

 Inputs are essential and basic ingredient of the green revolution technologies. 

Without the proper combination of inputs tube well irrigation will make no dent. Table 

5.27 contains data regarding the provision of inputs. However, inputs were provided to 

15 respondents in the study area. Out of these 15 respondents 10 were in Charsadda, 

4 were in DIK, and 1 in Nowshera. No respondent was provided inputs in district 

Malakand. This clearly indicates very poor role of change agents and thus there is a 

need to divert the attention of the concern authorities to activate the extension services. 
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 Pakistan will suffer to a greater extent due to WTO and therefore, it is the right 

time to focus our attention on improvement and try to remove our weakness from grass 

root level. 

 

5.28.5.    Price Information 

 Information regarding agriculture farming on scientific lines cannot be over 

emphasized. Moreover, without information majority of the farmers are unable to get 

real price of their agricultural commodities. They are charged high prices of inputs due 

to ignorance. Our field survey data show that only 42 sample respondents (14% of the 

total sample) got price information through extension services. 

 The district wise analysis show that majority of the respondents (20) who got 

information were in district Charsadda. In DIK there were only 11 respondents in 

Nowshera 9, and in Malakand only 2 respondents reported that extension staff 

provided them price information. Thus, extension services need complete overhauling; 

otherwise Pakistan will be out from the world market. 
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Table: 5.27 Distribution of Respondents Regarding Their Status of Extension Services Rendered 

       Particulars 

 

Locations 

Benefited form Ext. services Ways of Help 

Yes No 
Total 

Technical 

advice 
Demonstration 

Provision of 

equipment 

Provision 

of input 

Price 

Information 

No. % No. % No. No. No. No. No. 

Study Area 92 32 199 68 291 90 52 4 15 42 

Charsada 27 29 65 71 92 27 21 1 10 20 

Baramderi 10 38 16 62 26 10 10 - 7 10 

Dubandai 9 32 19 68 28 9 9 - 3 9 

Shakoor 8 57 30 43 38 7 2 1 - 1 

DIK 31 44 39 56 70 30 14 - 4 11 

Dhaki 12 50 12 50 24 11 8 - 4 4 

Jara 9 47 12 57 21 9 6 - - 7 

Panyala 10 40 15 60 25 10 - - - - 

Malakand 23 34 45 66 68 23 9 1 - 2 

Ghari Usmani Khel 5 25 15 75 20 5 1 - - - 

Heroshah 11 39 17 61 28 11 5 1 - 2 

Palay 7 35 13 65 20 7 3 - - - 

Nowshera 11 18 50 82 61 11 8 2 1 9 

Akora Khattak 4 17 19 83 23 4 3 - 1 3 

Pirpai 4 22 14 78 18 4 2 2 - 3 

Ziarat Kaka Sahib 3 15 17 85 20 3 3 - - 3 

Source: Field survey 
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5.29. Farmers Visit to Extension Staff 

 According to available literature there should be a strong cooperation and 

coordination among extension staff, farmers, outreach, research and universities. 

During transformation and integration of provincial agricultural network (TIPAN) project, 

the American experts- in order to activate extension services-stressed on linkages. 

However, a new linkage model is proposed by TIPAN project to make extension 

services effective and efficient. 

 

 During the field survey questions were asked regarding visits of farmers to field 

assistants’ offices. Out of the total sample, 143 respondents (49%) reported that they 

did visit field assistant's (FA) office in connection with agriculture related activities. 

Whereas, 148 sample respondents (51% of the total sample in the study area) did not 

visit FA office, which is another indication of insignificant role of extension services. 

 In district Charsadda 51 respondents reported that they did visit FA's office as 

against 51 who did not visit. In district DIK 47 respondents visited FA's office as against 

23 who could not pay any visit. In district Malakand 22 sample respondents visited FA's 

office. However, vast majority of 46 respondents constituting 66% of the total sample of 

district Malakand did not pay any visit. In district Nowshera 33 respondents visited FA's 

office, as against 28 who could not visit. The overall analysis of data shows that basic 

linkages of extension staff with farmers at grass root level are very poor. This 

relationship must be improved in order to achieve the desired objectives. 

Research

Outreach

Field

Universities

Farmers

Extension
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 During the field survey sample respondents were also inquired whether FA was 

available and his office was accessible or otherwise 94 respondents reported that FA's 

office was accessible whereas 49 could not had access in the study area. In district 

Charsadda 31 respondents reported accessibility and availability of FA whereas 10 

could not get any excess. In district DIK 30 respondents reported accessibility and 

availability as against 17 sample respondents who reported negatively. In district 

Malakand 14 respondents against 8 reported easy to approach FA. The remaining 19 

respondents in district Nowshera reported that they had no problem with accessibility 

and availability of FA. However, 14 respondents reported that FA was not accessible 

and available. Here again FA's role remained dim, constraining agricultural 

development generally and adoption and diffusion of tube well technology particularly. 

 

5.30. Extent of Cooperation 

  There are no hard and fast rules available to measure the extent of cooperation 

between farmers and extension staff, however, sample respondents were asked to 

give their views about the extent of cooperation on merit and honesty. 

 The data given in Table 5.29 show that strangely enough only 4 sample 

respondents reported in the study area that extension staff was very cooperative. 

These sample respondents were mainly in DIK and Malakand and none of the 

respondents were in Charsadda and Nowshera. This shows that extension staff is not 

very cooperative in the study area. They are working just for getting salary. The 

respondents’ responses are categories into three groups i.e. very cooperative, 

autocratic and cooperative. 

 The data given in Table 5.28 show that 86 respondents out of 143 (who ever 

visited FA's office) reported that extension staff was cooperative. These amounted 

60% of the total reporting respondents. Out of these 31 were in district Charsadda, 28 

in DIK, 12 in Malakand and the remaining 15 in Nowshera. Autocracy is the type of 

dictatorship. Here by autocracy we mean that extension staff behaves like an 

administrator and his decision is final. Moreover, farmers have no say in decision 

making process. In the study area, 51 respondents constituting 36% reported that 
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extension staff was autocratic. Out of these 51 respondents, 8 respondents were in 

district Charsadda, 17 were in DIK, 8 were in Malakand, and the remaining 18 were in 

district Nowshera. This shows that extension staff with autocratic attitude is available in 

each and every district. 

 Autocracy adversely affects the relationship at any level starting from family to 

government. Therefore, the autocratic attitude of extension staff is adversely affecting 

the process of agricultural development. Therefore, the attitude of such staff should be 

changed through training and education. 

 

5.31. Pattern of Farmer's Visit to Extension Staff 

 There is a universal truth that casual meetings are beneficial and main source of 

developing relationship. Though excess of any thing is bad and one proverb is quoted 

to support the statement "The constant guest is never welcomed". Therefore, farmers 

are expected to visit agricultural office with a specific objective and at a convenient 

time. 

 Table 5.29 shows that none of the respondents reported daily and weekly visit. 

However, in the study area 4 respondents reported monthly visits, out of these 3 were 

in DIK and 1 in Malakand. None of the respondents from district Charsada and 

Nowshera reported monthly visits. There were 60 respondents who reported their visits 

to agriculture office once a year. This situation is pity; therefore, farmers need to be 

educated to visit agriculture office on need basis. Out of these 60 respondents, 8 were 

in Charsada, 19 in DIK, 11 in Malakand and 22 in Nowshera. In the study area, 79 

respondents constituting 27% reported that they visited the office of FA occasionally. 

Out of these 79 respondents, 33 were in Charsada, 22 in DIK, 10 in Malakand and 11 

in Nowshera.  The data show that vast majority (148) of respondents never visited FA’s 

office. These respondents consisted of 51 in Charsada, 23 in DIK, 46 in Malakand and 

28 in Nowshera. It can be concluded that linkages between extension staff and farmers 

are very poor and these linkages need to be strengthened for agricultural development.
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 Table: 5.28 Distribution of Respondents Regarding Their Visits to Extension Staff                         

Source:  Field survey 

       Particulars 
 
Locations 

Visit to FA’s office 
To
tal 

Accessible & available

Total 

Extent of cooperation 

Yes No Yes No 
Very 

Cooperative
Autocratic Cooperative

Total 
No. % No. % No. % No. % No. % No. % No. % 

Study Area 143 49 148 51 29
1 

94 66 49 34
143 

4 3 51 36 86 60 143 

Charsada 41 45 51 55 92 31 76 10 24 41 - - 8 20 33 80 41 

Baramderi 13 50 13 50 26 10 77 3 23 13 - - 3 23 10 77 13 

Dubandai 14 50 14 50 28 9 64 5 36 14 - - 3 22 11 78 14 

Shakoor 14 37 24 63 38 12 86 2 14 14 - - 2 14 12 86 14 

DIK 47 67 23 33 70 30 64 17 36 47 2 4 17 37 28 59 47 

Dhaki 19 79 5 21 24 12 63 7 37 19 - - 7 37 12 63 19 

Jara 16 76 5 24 21 9 56 7 44 16 2 12 7 44 7 44 16 

Panyala 12 48 13 52 25 9 75 3 25 12 - - 3 25 9 75 12 

Malakand 22 32 46 68 68 14 64 8 36 22 2 9 8 36 12 55 22 

Ghari Usmani Khel 5 25 15 75 20 5 100 - - 5 - - - - 5 100 5 

Heroshah 11 39 17 61 28 6 55 5 45 11 2 18 5 45 4 36 11 

Palay 6 30 14 70 20 3 50 3 50 6 - - 3 50 3 50 6 

Nowshera 33 54 28 46 61 19 58 14 42 33 - - 18 55 15 45 33 

Akora Khattak 13 56 10 44 23 6 46 7 54 13 - - 7 54 6 46 13 

Pirpai 7 39 11 61 18 7 100 - - 7 - - 1 14 6 86 7 

Ziarat Kaka Sahib 13 65 7 35 20 6 46 7 54 13 - - 10 77 3 23 13 
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Table: 5.29  Frequency Distribution of Farmers’ Visit to Extension  
 Staff Offices                    
 
        Particulars 
 
Locations 

Monthly 
Once a 

year or so 
Off and 

on 
Never 

Total 
No. % No. % No. % No. % 

Study Area 4 1 60 21 79 27 148 51 291 

Charsada - - 8 9 33 36 51 55 92 

Baramderi - - 3 12 10 38 13 50 26 

Dubandai - - 3 11 11 39 14 50 28 

Shakoor - - 2 5 12 32 24 63 38 

DI K 3 4 19 27 25 36 23 33 70 

Dhaki 1 4 7 29 11 46 5 21 24 

Jara 2 9 8 38 6 29 5 24 21 

Panyala - - 4 16 8 32 13 52 25 

Malakand 1 1 11 16 10 15 46 68 68 

Ghari Usmani Khel - - - - 5 25 15 75 20 

Heroshah 1 3 8 29 2 7 17 61 28 

Palay - - 3 15 3 15 14 70 20 

Nowshera - - 22 36 11 18 28 46 61 

Akora Khattak - - 8 35 5 22 10 43 23 

Pirpai - - 4 22 3 17 11 61 18 

Ziarat Kaka Sahib - - 10 50 3 15 7 35 20 

Source: Field survey 

 

5.32. Extension Staff Visits 

 Generally it is believed that extension staff/agent visits farmers’ fields to 

educate them acting upon the slogan of extension “seeing is believing” 

moreover, this is one of the basic principle of extension education. In this regard 

farmers were asked whether extension staff visited your field or not. The 

responses recorded were tabulated and analyzed in Table 5.30. In the study 

area, 80 respondents (constituted 27% of the total sample) reported that 

extension staff visited their fields, on the other hand vast majority (211) of the 
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respondents reported that extension staff never visited their fields. It is assumed 

that slow diffusion of tube well technology could be due to poor and insignificant 

role of extension staff. 

 Within the districts, Charsadda got top position where 71 respondents 

reported that extension staff never visited their field, followed by 49 respondents 

both in Malakand and Nowshera, and 42 respondents in DIK narrated that 

extension staff did pay no visit to their field. The over all analyses of data 

suggests that concerned authorities should take necessary steps to activate the 

role of extension services for quick adoption and rapid diffusion of agricultural 

technologies. Otherwise, extension department would be a financial burden on 

the exchequer. 

 It can also be concluded that if appropriate steps are not taken to 

significantly improve the extension services than Pakistan would face serious 

threat of hunger and famine in the next decade. It is also added that rapidly 

growing population would adversely affected and be trapped in different 

epidemic due to malnutrition.  

 

5.33. Frequency of Extension Staffs Visit to Farmers Field 

 The extension staff visits to farmers’ fields are important not only for 

farmers’ education but also for diagnostic services. It is clear from data set out in 

Table 5.30 that only nine respondents in the study area reported monthly visits 

of extension staff to farmers’ field. This is highly insignificant trend showing 

negligence on the part of extension staff. This also indicates that poor farmers 

are left only to nature sarcastically out of these 9 respondents, 8 were in DIK 

and only 1 in Malakand. In the remaining two districts namely Charsadda and 

Nowshera none of the respondents reported monthly visits of extension staff to 

their fields. 
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 The analysis of data further shows the complication of this problem when 

15 sample respondents reported that extension staff visited their fields only 

once a year. This constituted 5% of the total sample out of these 15 

respondents, 9 were in DIK, 3 were in Malakand, and 3 in Nowshera. None of 

the respondents in Charsadda reported the visit of extension staff to their filed 

once a year. This raises a serious question in the mind of the researcher that 

why this phenomena has occurred. The possible answer could be as stated 

earlier that extension staff is usually busy to please their respective MNAs and 

MPAs who in return protect them against any possible administrative action. 

Moreover, this situation might have faced the respondents to solicit help from 

progressive farmers and local dealers. It can be concluded from the above 

discussion that if this situation is not checked would face serious threat to 

agricultural development in district Charsada. Majority (56) of the respondents in 

the study area reported occasional visits of extension staff to their fields.  This 

constituted 19 % of the total sample out of those respondents 21 were in 

Charsadda, 11 were in DIK, 15 in Malakand and the remaining 9 in Nowshera. 

Interestingly like farmers visit to extension office no extension agent visited the 

farmers’ field daily and weekly. Thus those two columns were deleted from the 

table. 
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              Table: 5.30 Distribution of Respondents Regarding Extension Staff Visits to Farmers’ Fields 
 

         Particulars 
 
Locations 

Extension worker 
visit to Farmer field 

 
 
Total 

Frequency of visits  
 
Total Yes No Monthly Once a year or so Off and on 

No. % No. % No. % No. % No. % 
Study Area 80 27 211 73 291 9 11 15 19 56 70 80 
Charsada 21 23 71 77 92 - - - - 21 100 21 
Baramderi 6 23 20 77 26 - - - - 6 100 6 
Dubandai 4 14 24 86 28 - - - - 4 100 4 
Shakoor 11 29 27 71 38 - - - - 11 100 11 
DI K 28 40 42 60 70 8 29 9 32 11 39 28 
Dhaki 14 58 10 42 24 8 57 5 36 1 7 14 
Jara 5 24 16 76 21 - - 1 20 4 80 5 
Panyala 9 36 16 64 25 - - 3 33 6 67 9 
Malakand 19 28 49 72 68 1 5 3 16 15 79 19 
Ghari Usmani Khel 3 15 17 85 20 - - - - 3 100 3 
Heroshah 9 32 19 68 28 1 11 - - 8 89 9 
Palay 7 35 13 65 20 - - 3 43 4 57 7 
Nowshera 12 20 49 80 61 - - 3 25 9 75 12 
Akora Khattak 3 13 20 87 23 - - 1 33 2 67 3 
Pirpai 6 33 12 67 18 - - 1 17 5 83 6 
Ziarat Kaka Sahib 3 15 17 35 20 - - 1 133 2 67 3 

               Source:  Field survey 
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5.34. Provision of Advanced Knowledge by Extension Workers 

 According to Nulty (1972) the slow diffusion of the new agricultural technology 

was the result of poor knowledge and information in less developed countries. 

Moreover, backward area of a country still remains economically backward due to lack 

of information and knowledge. 

 Table 5.31 shows that 83 respondents (constituting 29% of the total sample) 

were provided new information. This indicates that one of the factors hindering the rate 

of diffusion of tube well technology, perhaps could be poor information system by the 

extension department and this is their main task. During the field survey the researcher 

her self found that majority of the sample respondents were not technically sound and 

depending upon the services of technicians from big cities like Peshawar, Mardan and 

Charsadda. This is not only time consuming but also expansive and majority of the 

respondents could not afford. The problem was further complicated when damage was 

done to their crops because of acute shortage of water. 

 On the other hand, vast majority (208) of the respondents amounting 71% of the 

total sample negated this issue. This further strengthened our argument that rate of 

early adoption and diffusion would depend on new knowledge and information. District 

wise analysis of data show, that 21 respondents in Charsadda, 31 in DIK, 21 in 

Malakand, and 10 in Nowshera got information from extension services regarding 

agricultural activities.  

 Table 5.31 shows that in Charsadda 71 respondents, DIK 39, Malakand 47, and 

Nowshera 51 could not get new knowledge and information. From the above 

discussion it can be concluded that early adoption and diffusion depends on new 

knowledge and scientific information regarding tube well technology across the 

country. 

 Those respondents who got new knowledge and information were further 

interrogated and asked what type of information they received. Their responses were 

analyzed as under; 78 sample respondents reported that extension staff provided farm 

and home visits for guidance. Out of those 78 respondents, 21 were in Charsadda, 29 

in DIK, 18 in Malakand and 10 in Nowshera. This was followed by 47 sample 
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respondents who were called in the office of agriculture for help. These consisted of 11 

in Charsadda, 17 in DIK, 13 in Malakand and 6 in Nowshera. Another 56 sample 

respondents reported that they were provided method demonstration these constituted 

19% of the total sample, interestingly none of the respondents from district Nowshera, 

where as 15 respondents were in Malakand, 24 in DIK and 17 in Charsadda. 

 The question was asked regarding result demonstration, which according to 

extension experts is very useful and effective for early adoption and diffusion. This is 

because the farmers themselves see the difference of new and traditional agricultural 

practices. However, unfortunately this important question was reported negatively by 

the sample respondents showing negligence and irresponsible behavior of the 

extension staff. 

 Film show is one of the methods used to motivate farmers for adoption and 

diffusion of new agricultural technology. However, only 39 sample respondents in the 

study area were provided film shows, out of those 11 were in Charsadda, 11 were in 

DIK, and 17 in Malakand. None of the sample respondent in Nowshera district reported 

the provision of film show. Now-a-days these film shows are known as demonstration 

of success stories. 

  Field days are very important because farmers are asked to come to a specific 

place and different subject specialists like Plant Pathologist, Plant Protection Specialist, 

Soil Scientist, Horticulturist, Floriculturist, Animal Husbandry Specialist and Food 

Technologist etc. are requested to deliver their lectures on different problems of 

different crops. The data show that this important step was almost ignored by 

extension staff because only 14 sample respondents in the study area attended filed 

days. This also indicates that vast majority of sample respondents were deprived of 

this valuable opportunity and could pose serious hindrance in the adoption and 

diffusion of tube well technology specifically. Exhibitions were altered by eight sample 

respondents mainly in Malakand and DIK districts. 

 From the above discussion it can also be concluded that poor role of extension 

services are responsible for sluggish agricultural growth in the study area. Khan (2008) 

in his PhD dissertation also proved that poor extension services are responsible for 

slow diffusion of date palm orchards in DIK and North Waziristan Agency.
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Table: 5.31 Distribution of Respondents by Methods and Provision of Information by Extension Staff                   
 

            Particulars 
 
Locations 

Extension staff provides new 
information 

If yes through which extension teaching method 

Yes No 
Total Farm visit 

Office 
call 

Method 
demonstration

Film 
show 

Field 
days 

Exhibition 
No. % No. % 

Study Area 83 29 208 71 291 78 47 56 39 14 8 
Charsada 21 23 71 77 92 21 11 17 11 1 - 
Baramderi 6 23 20 77 26 6 1 5 6 1 - 
Dubandai 4 14 24 86 28 4 3 3 3 - - 
Shakoor 11 29 27 71 38 11 7 9 2 - - 
DIK 31 44 39 56 70 29 17 24 11 9 5 
Dhaki 13 54 11 46 24 12 12 12 1 2 3 
Jara 9 43 12 57 21 9 - 6 5 3 - 
Panyala 9 36 16 64 25 8 5 6 5 4 2 
Malakand 21 31 47 69 68 18 13 15 17 4 3 
Ghari Usmani Khel 5 25 15 75 20 3 5 3 3 - - 
Heroshah 9 32 19 68 28 8 4 5 7 4 3 
Palay 7 35 13 65 20 7 4 7 7 - - 
Nowshera 10 16 51 84 61 10 6 - - - - 
Akora Khattak 2 9 21 91 23 2 2 - - - - 
Pirpai 6 33 12 67 18 6 2 - - - - 
Ziarat Kaka Sahib 2 10 18 90 20 2 2 - - - - 
Source:  Field survey 
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5.35. Extension Services for Tube Well Installation 

 Extension services are basically meant to provide technical assistance and 

educate the farmers to enhance agricultural productivity. The respondents were asked 

that whether they got any help regarding tube well installation from extension workers 

or otherwise. In the study area 14 respondents out of 291 got this help. These 

constitute only 5% of the total sample. This also indicates and identifies one of the 

factors responsible for slow diffusion. Because over whelming majority (95%) of the 

total sample could not get this help. 

 District wise analysis of data show that 8 respondent were in Charsadda, 6 in 

Malakand, and none in DIK and Nowshera. This shows crystal clear negligence of 

extension staff which constrained early adoption and fast diffusion of tube well 

technology in the country. 

 The respondents were further asked what type of help they got from extension 

services regarding installation of tube wells. There responses were more than one and 

thus total may not tally. However, 14 respondents reported that they got technical 

advice, out of these 8 were in Charsadda and 6 in Malakand. It is interesting to mention 

that none of the respondents got help regarding the material requirement for tube well 

installation. This also indicates passive role of extension staff. 

 Identification of location is one of the basic steps for the installation of tube well 

because this includes availability of sweet ground water, depth of water, lithology and 

geology of land and also the discharge capacity of tube well. During the field survey it 

was observed that the majorities of the sample respondents were provided no 

technical assistance regarding tube well installation and thus were left to their 

experience or they got help from fellow farmers, only 4 sample respondents in 

Malakand district (Table 5.32) were helped to identify the location for tube well 

installation by the extension staff. This also is one of the obstacles in tube well 

installation, because when without knowledge farmer start boring and at a certain point 

hard rock obstructs or water table is very low, could result into wastage of money and 

discouragement. 
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 Soil/water test is essential to check the sweet water availability and avoid the 

saline water in order to rear healthy crops. But unfortunately the situation is worse as 

only nine respondents in the study area got the help of soil water testing, out of these 8 

were in Charsadda and only 1 in Malakand. This is also a strong factor which is 

obstructing tube well installation. 

Table: 5.32 Distribution of Respondents Regarding Their Opinion about the 
Role of Extension Staff in Technical Assistance 

      Particulars 
 
Locations 

Got help regarding tube well 
installation 

If yes type of advice/information 

Yes No 
Total

Technical
Advice 

Identifica
tion of 

location 
Material

Total 

No. % No. % No. No. No. 
Study Area 28 10 263 90 291 28 4 9 41 
Charsada 9 10 84 90 92 9 - 8 17 
Baramderi 4 15 22 85 26 4 - 4 8 
Dubandai 4 14 22 86 28 4 - 4 8 
Shakoor 1 3 37 97 37 1 - - 1 
DIK 10 14 60 84 70 10 - - 10 
Dhakki 4 17 20 83 24 4 - - 4 
Jara 3 14 18 86 21 3 - - 3 
Panyala 3 12 22 88 25 3 - - 3 
Malakand 7 10 61 90 68 7 4 1 12 
Ghari Usmani Khel 1 5 19 95 20 1 - - 1 
Heroshah - - 28 100 28 - - - - 
Palay 6 30 14 70 20 5 4 1 10 
Nowshera 2 3 59 97 61 2 - - - 
Akora Khattak 1 4 22 96 23 1 1 - 2 
Pirpai - - 18 100 18 - - - - 
Ziarat Kaka Sahib 1 5 18 95 20 1 1 - 2 
Source: Field survey 

  

5.36. Information 

 Information is usually given to the farmers either through electronic media, print 

media or personally. Every source has got its own merits and demerits. The data given 

in Table 5.33 show that, in the study area 217 respondents reported radio as a main 

source followed by 96 respondents for whom TV was main source of getting 

information. In the study area 74 respondents either got information from fellow farmers 

or did not respond to this question. Those who got information through radio were 
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distributed district wise and these were 66 in Charsadda, 55 in Malakand, 47 in DIK, 

and 49 in Nowshera. Whereas, respondents reported TV as a source of information 

were 26 in Charsada, 24 in DIK, 26 in Malakand, and 20 in Nowshera. The distribution 

of the respondents who did not follow TV/Radio and got information from fellow 

farmers was 26 in Charsada, 23 in DIK, and 13 in Malakand, followed by 12 in 

Nowshera. This shows that unavailability of electronic as well as print media also 

constrained the rate of early adoption and diffusion of tube well irrigation technology. 

This investigation would enable the policy maker, planners and politicians to activate 

suitable programmes on electronic media regarding tube well irrigation and its 

profitability. 

 The respondents were further asked how they were benefited from such 

sources. The data given in Table 5.33 show that 214 respondents got new information 

through either radio or TV in the study area. Out of them, 66 were in Charsadda, 47 in 

DIK, 55 in Malakand, and the remaining 46 were in Nowshera district.  

 The data further revealed that 172 respondents reported that they got weather 

information from radio/TV. This information is very important for sowing as well as 

harvesting of different crops, because farmers with the information of forecast can 

avoid the risk of crop losses/damages. Out of those 172 respondents, 66 were in 

Charsadda, 41 in DIK, 55 in Malakand, and 10 in Nowshera.  

 Market is that place where buyers and sellers can easily meet and negotiate. 

Moreover, market plays an important role for adoption and diffusion of any technology. 

According to our field survey data set out in Table 5.33 show that 196 respondents got 

the information from radio and TV regarding market conditions and prevailing market 

prices. Out of these respondents 66 were in Charsadda, 47 in DIK, 55 in Malakand and 

the reaming 28 in Nowshera. This shows that respondents still don’t have easy excess 

to the market due to varied nature of reasons. Poor access to market is also 

investigated as a constraint in early adoption and diffusion of tube well technology. 
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Table: 5.33 Distribution of Respondents Regarding Utilization of Mass Media 
 

        Particulars 
 
Locations 

Radio TV 

Don’t 
follow 
such 
program 

Total 

Benefited from such 
programs 

New 
informa

tion 

Weather 
forecast 

Market 

Study Area 217 96 74 387 214 172 196 
Charsada 66 26 26 118 66 66 66 
Baramderi 20 10  6  36 20 20 20 
Dubandai 20 5 8  33 20 20 20 
Shakoor 26 11 12  49 26 26 26 
DI K 47 24 23 94 47 41 47 
Dhaki 15 3  9 27 15 9 15 
Jara 13 9  8 30 13 13 13 
Panyala 19 12  6 37 19 19 19 
Malakand 55 26 13 94 55 55 55 
Ghari Usmani Khel 18 10   2 30 18 18 18 
Heroshah 17 8 11 36 17 17 17 
Palay 20 8 - 28 20 20 20 
Nowshera 49 20 12 81 46 10 28 
Akora Khattak 18 8   5 31 17 1 11 
Pirpai 16 7  2 25 15 9 9 
Ziarat Kaka Sahib 15 5  5 25 14 - 8 
Source: Field survey 
 Note: The total doesn’t tally due to multiple answers given by respondents 

 

5.37. Soil Conservation 

 Pakistan has bestowed with varied climatic conditions and natural resources. 

Moreover, topography of the country is considerably different from province to 

province. Every year during rain season (Moonsoon) good quality land is being washed 

away and as a result farmer can not increase yield per unit. Government of Pakistan 

since its inception introduced different measures to protect soil fertility. This task was 

assigned to soil conservation department. The soil conservation department helps the 

farmers by providing technical assistance, material and financial help frames usually 

protect their soil by plantation, protector wall, and water outlet and check dam etc.  
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 The tube well installation also depends on the quality of soil which is well 

protected from soil erosion. The 1974–75 floods in Punjab not only eroded land but 

large numbers of tube well were damaged (Muhammad, 1990). 

 Table 5.34 shows that, area 51 respondents (constituting 18% of the total 

sample) contacted the soil conservation office in the study. On the other hand a vast 

majority of 240 respondents did not contact soil conservation office. This shows that 

soil conservation office still could not develop their grass root link with the farmers. 

Therefore, there is a strong need that linkages and coordination should be developed 

with the farmers. 

 Out of these 51 respondents, 28 were in Charsadda, 19 in DIK, 1 in Malakand, 

and 3 in Nowshera. The contacted farmers were asked what type of help they were 

provided from soil conservation staff. In the study area 50 respondents reported that 

they were only provided counseling services and these amounted 17% of the total 

sample. Out of these 27 were in Charsadda, 19 in DIK, 1 in Malakand, and 3 in 

Nowshera. This situation is calling the urgent attention of the concern authorities 

because very low percentage of the sample respondents was provided lips services. In 

Pakistan 88% of the farming community is in the bracket of poor farmers and is living 

from hand to mouth. Modern agriculture totally depends on timely availability of finance 

and without money one can not expect any dynamic change. According to World Bank 

report (2005) financial institutions failed to provide funds for agricultural development to 

the farmers in Pakistan, particularly in NWFP. The problem is further complicated due 

to hostile attitude of landlords and tenant. Here it is worth mentioning that both parties 

hesitate to invest for carrying out scientific farming activities. Therefore the only option 

left with the farmers is to get agricultural loan on soft terms from financial institutions. In 

the study area only 20 sample respondents reported that they got financial help from 

soil conservation office. Out of these 20 respondents 10 were in Charsadda, 7 in DIK, 1 

in Malakand, and the reaming 2 were in Nowshera. 

 Therefore, it can be concluded that poor financial condition of majority of the 

respondents is posing serious threat to early adoption and fast diffusion of tube well 

technology. Therefore, timely and sufficient financial support particularly to small 

farmers would accelerate the rate of diffusion. As regards the provision of material it 
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also plays key role in tube well installation. However, data show that only 10 sample 

respondents were provided with material, 6 out of 10 were in Charsadda, and 4 were in 

DIK. Unfortunately none of the sample respondents in district Malakand and Nowshera 

reported the provision of material which could adversely affect the adoption and 

diffusion of tube well technology. 

5.38. Uneven Distribution of Extension Services 

    In Pakistan considerable variations are observed regarding culture and tradition. 

However, undoubtedly amount of land determines the status of the farmer in Pakistani 

society irrespective of his academic and moral character. 

 Data collected from field is given in Table 5.35 also show that extension 

services were gravitated around big land lords, politician, bureaucrats and influential 

farmers. This uneven distribution of extension services is identified as one of the basic 

factors responsible for late adoption and slow diffusion of tube well technology. In the 

study area 211 (73%) respondents reported that extension services were meant only 

for feudalism and the majority of the deserving small farmers were deprived off. Out of 

these sample respondents 71 were in Charsadda, 42 in DIK, 49 in Malakand, and 49 in 

Nowshera. All the above respondents reported that big farmers were provided 

extension services to the greater extent. This was followed by 63 sample respondents, 

constituting 22% of the total sample, who reported that extension services were 

extended to big farmers to some extent, on the other hand 17 respondents in the study 

area reported that extension services were not distributed unevenly and this question 

of discrimination, nepotism, favoring blue eyed people etc. could not have raised. 

 Keeping in view the field experience, the researcher herself found that the 

extension services remained poor throughout the study area. Moreover, 17 (5%) 

respondents can not be considered statistically significant. It can be concluded that 

extension services remained namesake and majority of the needy sample farmers 

were deprived off. 
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    Table: 5.34 Distribution of Respondents Regarding Their Contact with Soil Conservation Office 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

         

Source: Field survey 

       Particulars 
 
Locations 

Yes No Total If contacted then ways of help 

No. % No. % Consultation Financial 
support 

Provision of 
material 

Study Area 51 18 240 82 291 50 20 10 
Charsada 28 30 64 70 92 27 10 06 
Baramderi 08 31 18 69 26 08 - - 
Dubandai 10 36 18 64 28 10 05 01 
Shakoor 10 26 28 74 38 09 05 05 
DI K 19 27 51 73 70 19 07 04 
Dhaki 07 29 17 71 24 07 02 01 
Jara 03 14 18 86 21 03 02 03 
Panyala 09 36 16 64 25 09 03 - 
Malakand 01 02 67 98 68 01 01 - 
Ghari Usmani Khel - - 20 100 20 - - - 
Heroshah 01 04 27 96 28 01 01 - 
Palay - - 20 100 20 - - - 
Nowshera 03 05 58 95 61 03 02 - 
Akora Khattak - - 23 100 23 - - - 
Pirpai 03 17 15 83 18 03 02 - 
Ziarat Kaka Sahib - - 20 100 20 - - - 
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Table: 5.35 Distribution of Respondents Regarding Favoritism of Extension  
Staff towards Big Landlords 

Particulars 
 
Locations 

To great extent To some extent Not at all 
Total

No. % No. % No. % 

Study Area 211 73 63 22 17 5 291 
Charsada 71 77 14 15 7 8 92 
Baramderi 20 77 4 15 2 8 26 
Dubandai 24 86 3 11 1 3 28 
Shakoor 27 71 7 18 4 11 38 
DIK 42 60 21 30 7 10 70 
Dhaki 10 42 9 37 5 21 24 
Jara 16 76 3 14 2 10 21 
Panyala 16 64 9 36 - - 25 
Malakand 49 72 18 26 1 2 68 
Ghari Usmani Khel 17 85 3 15 - - 20 
Heroshah 19 68 8 29 1 3 28 
Palay 13 65 7 35 - - 20 
Nowshera 49 80 10 18 2 3 61 
Akora Khattak 20 87 3 13 - - 23 
Pirpai 12 67 4 22 2 11 18 
Ziarat Kaka Sahib 17 85 3 15 - - 20 
Source: Field survey 

 

5.39. Farmers Opinion Regarding Extension Services 

 In the study area only 7 sample respondents (representing 2% of the total) 

expressed their satisfaction to the greater extent regarding extension department. Out 

of these 5 were in Charsadda and the remaining 2 were in DIK. Unfortunately none of 

the respondent from Malakand and Nowshera reported these phenomena. This also 

confirms our earlier discussion that the extension department role remained very poor 

and could be held responsible for late adoption and slow diffusion of tube well 

technology. 

 In the study area 54 sample respondents (19% of the total sample) reported that 

they were satisfied from extension staff to some extent. Out of these 16 were in 

Charsadda, 16 in DIK, 15 in Malakand, and 7 in Nowshera. This also reflects the 

negative attitude and poor performance of extension staff. On the other side of the 

scale majority of 230 sample respondents in the study area expressed their total 

dissatisfaction and heavily criticized the activities of extension services. In terms of 

percentage these amounted 79% of the total sample. The district wise analysis of data 
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also shows identical trend because 71 respondents were in Charsadda, 52 in DIK, 53 

in Malakand and the remaining 22 in Nowshera. 

 From the above discussion it can be concluded that the role of extension 

services in early adoption and fast diffusion is insignificant and need to activate the 

prevailing extension system in the better interest of the nation. 

Table: 5.36 Distribution of Respondents Regarding Assessment of  

                      Extension Services 

        Particulars 
 
Locations 

Satisfactory to 
great extent 

Satisfactory to 
some extent 

Unsatisfactory 
Total 

No. % No. % No. % 
study Area 7 2 54 19 280 79 291 
Charsada 5 5 16 18 71 77 92 
Baramderi - - 6 23 20 77 26 
Dubandai 2 7 2 7 24 86 28 
Shakoor 3 8 8 21 27 71 38 
DIK 2 3 16 23 52 74 70 
Dhaki - - 12 50 12 50 24 
Jara 2 10 - - 19 80 21 
Panyala - - 4 16 21 84 25 
Malakand - - 15 22 53 78 68 
Ghari Usmani Khel - - 3 15 17 85 20 
Heroshah - - 6 21 22 79 28 
Palay - - 6 30 14 70 20 
Nowshera - - 7 12 54 88 61 
Akora Khattak - - 1 4 22 96 23 
Pirpai - - 5 28 13 72 18 
Ziarat Kaka Sahib - - 1 5 19 95 20 
Source: Field survey 

 

5.40. Factors Constraining Extension Activities 

  Infrastructure certainly play important role in the adoption and diffusion of any 

technology. In the study area 164 respondents reported that lack of roads was 

constraining extension activities. This amounted 56% of the total sample out of these 

sample respondents 55 were in Charsadda, 27 in DIK, 38 in Malakand and the 

reaming 14 in Nowshera. This data not only support our early discussion but also 

achieve our main objection that is extension role is poor because of roads and 

consequently upon which adoption of tube well technology hampered badly. 
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 As mentioned earlier poor infrastructure is one of the factors which could not 

attract transport. In this regard, 119 sample respondents reported that lack of transport 

obstructed the extension activities in the area due to which progress cold not be 

achieved. Thus it can be established that lack of transport also bottlenecked early 

adoption and fast diffusion of tube well technology. Lack of accommodation was miner 

problem indicated by only 56 sample respondents in the project area and mainly in 

Charsadda, Malakand and Nowshera. 

 Negligence of the extension staff is also pointed out as a major factor 

considering extension activities in the study area. The data given in Table 5.37 show 

that extension staff deliberately don’t take interest in extension activities, which 

amounted highest percentage (99%) of the total sample. Moreover, this can be linked 

with our earlier discussion where role of extension staff was identified as a major factor 

obstructing the diffusion of tube well technology. District wise analysis of data also 

show identical trend because 92  respondents were in Charsadda 68 in DIK, 68 in 

Malakand, and the remaining 61 in Nowshera were of the opinion that negligence of 

extension staff is the major factor constraining extension activities in the study area. 

 Lack of extension staff was another factor and reported by 192 sample 

respondents in the study area. These amounted 66% of the total sample. Out of these, 

52 respondents were in Charsadda, 57 in DIK, 54 in Malakand, and 29 in Nowshera. 

This factor could not be considered as a major factor constraining extension activities. 

 Poor knowledge of the extension staff was also highlighted by 99 sample 

respondents. In this regard the researcher also relatively learned that there were only 3 

PhD in the whole NWFP extension department up till the submission of this PhD 

dissertation. Without knowledge extension worker can not make any dent in 

agricultural development. District wise data show that poor knowledge of extension 

staff was reported by 40 respondents in Charsadda, 13 in DIK, 14 in Malakand, and 32 

respondents in Nowshera. 

 Based on the analysis of the above data it can be said that poor quality of 

knowledge also constrained the early adoption and fast diffusion of tube well 

technology.
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       Table: 5.37  Distribution of Respondents on the Basis of Their Responses Regarding  

              Factors Constraining Extension Activities in the Study Area 

     Particulars 

 

Locations 

Lack   of road 
Lack of 

transport 

Lack of 

accommodation 

Negligence 

of 

extension 

Lack of 

staff 

Poor knowledge of 

extension staff 

No. No. No. No. No. No.

Study Area 164 119 56 289 192 99 

Charsada 85 54 18 92 52 40 

Baramderi 19 12 - 26 19 7 

Dubandai 28 18 18 28 14 14 

Shakoor 38 24 - 38 19 19 

DI K 27 29 - 68 57 13 

Dhaki 5 6 - 24 23 1 

Jara 11 11 - 19 4 7 

Panyala 11 12 - 25 20 5 

Malakand 38 33 19 68 54 14 

Ghari Usmani Khel 12 12 4 20 12 8 

Heroshah 16 12 6 28 22 6 

Palay 10 9 9 20 20 - 

Nowshera 14 3 19 61 29 32 

Akora Khattak 4 - 6 23 12 11 

Pirpai 6 3 7 18 7 11 

Ziarat Kaka Sahib 4 - 6 20 10 10 

       Source: Field survey 
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5.41. Factors Constraining Tube Well Investment 

 The respondents were asked question regarding the causes of slow diffusion of 

tube well technology. They narrated many and varied nature of causes, however, due 

to paucity of time and resources during the field survey, the researcher only noted 

some of the main causes responsible for late adoption and slow diffusion of tube well 

irrigation. These causes are as under: 

 

5.41.1.    Size of land holding 

 In many research studies it has been pointed out that the size of land could be 

the main factor which interalia pose serious threat to small land holders. In Pakistan 

the available data suggest that large owners possess new agricultural technology such 

as tractors, tube wells, threshers, harvesters etc. This has been proved by different 

agricultural censes reports and also different surveys conducted in Pakistan regarding 

agricultural machinery. Data set out in Table 5.38 show that in the study area 192 

respondents (constituting 56% of the total) reported that size of land is one of the main 

factors which seriously constrains early adoption and fast diffusion of tube well 

technology. Out of these 192 respondents, 51 were in Charsadda, 57 in DIK, 54 in 

Malakand, and the remaining 30 were in Nowshera. 

 

5.41.2.   Knowledge 

 There is a well known proverb that “Knowledge is Power”. Knowledge 

contributes greatly in the adoption and diffusion of tube well technology because due to 

knowledge person knows clearly the advantages and disadvantages of any 

technology. Our filed survey data show that knowledge is also one of the main factors 

which seriously hampered the adoption and diffusion of tube well technology in 

Pakistan generally and NWFP specifically. According to our sample survey, 164 

respondents reported that knowledge was the main constraint. Most of these consisted 

of 85 in Charsadda, 27 in DIK, 38 in Malakand, and 14 in Nowshera. 
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5.41.3.   Role of Finance 

 Rapid diffusion and early adoption of new agricultural technology for 

enhancing agricultural productivity directly depends on strong financial conditions of 

the farmers (O’Mara, 1971; Feder and Slade, 1984; Lindner and Gibbs, 1990; Foster 

and Rosenzweig, 1995; Carletto et al., 1996; de la Briere, 1996; Burton et al., 1998 ; 

and McWilliams et al., 1998). The availability of finance enables farmers (particularly 

small farmers) to use the required inputs and application of appropriate technology. 

It was found that farmers with relatively strong financial position took lead and rate of 

adoption and diffusion was relatively more. According to our data 284 (98%) sample 

respondents viewed poor financial condition as a constraining factor for tube well 

installation in the study area. District wise analyses of the data also suggest that in 

district Charassada 57 respondents, followed by 68 in DIK, 68 in Malakand, and the 

remaining 61 in Nowshera considered finance as a main obstacle in early adoption 

and fast diffusion of tube well technology.  

 

5.41.4.    Topography 

 Topography also plays an important role in tube well installation. Suitable soil 

encourages tube well irrigation, where as hard rocks not only obstruct but also make 

tube well installation expensive. Table 5.38 shows that 170 respondents out of 291 

expressed their views and identified topography as one of the factors constraining tube 

well adoption and diffusion. These respondents included 60 in Charsadda, 38 in DIK, 

33 in Malakand, and 39 in Nowshera. The researcher also observed during the field 

survey that areas where there were hard rocks and mountains tube wells were less in 

number. Thus topography can not be ruled out. 

 

5.41.5.   Extension Services 

 Education plays an important role in the adoption and diffusion of modern 

technology as well. Therefore, the role of extension services can not be over 

emphasized. Data show that 242 respondents pointed out extension services as a 
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major factor in tube well adoption and diffusion. District wise distribution of these 

respondents included 82 in Charsadda, 68 in DIK, 45 in Malakand, and 47 in 

Nowshera. Findings of this study regarding extension services are in conformity with 

other studies conducted regarding extension services in Pakistan. 

 

5.41.6.    Power Supply 

 Currently Pakistan is facing serious power problem and a big challenge for the 

democratic government. Because on one hand consumption of electricity is increasing 

day by day due to new construction and population pressure and on the other hand the 

supply of electricity is almost constant with insignificant addition since 1980. This 

situation if not checked will upset the socio- economic and political setup of Pakistan. 

The data collected during the field survey showed that 289 sample respondents 

pointed out this point as a major obstacle which constitutes 99% of the total sample. 

Out of them 92 were in Charsadda, 68 were in DIK, 68 were in Malakand and 61 in 

Nowshera District. From the above discussion it can be concluded that if policy is not 

formulated regarding power supply not only tube well installation will be constraint but 

price per unit will go up and poor consumer will suffer to a greater extent. 

 

5.41.7.    Marketing 

 In the study area 169 respondents pointed out market as a big obstacle and out 

of them 54 were in Charsadda, 29 in DIK, 45 in Malakand and the remaining 41 in 

Nowshera. 

 

5.41.8.    Policy 

 Planning is one of the basic ingredients in which success of any project directly 

depend. During the field survey, 204 respondents narrated that due to hostile policy 

tube well installation suffered to a greater extent. These respondents constituted 70% 

of the total sample and most of these respondents were in district Charsadda. 
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Table: 5.38  Distribution of Respondents Regarding Their Views about Factors Constraining  

                      Slow Diffusion of Tube Well Irrigation Technology in the Study Area 

Source: Field survey

    Particulars 

 

Locations 

Size of 

land 

holding 

Knowledge 

Poor 

financial 

condition 

Topography 

Poor 

extension 

services 

Availability 

of power  

Market 

Policy

 influence 

No % No % No % No % No % No % No % No % 

Study Area 192 66 164 56 284 98 170 58 242 83 289 99 169 58 204 70 

Charsada 51 56 85 92 87 95 60 65 82 89 92 100 54 59 64 70 

Baramderi 18 69 19 73 26 100 12 46 26 100 26 100 12 46 19 73 

Dubandai 14 50 28 100 28 100 18 64 28 100 28 100 18 64 15 54 

Shakoor 19 51 38 100 33 87 30 79 28 74 38 100 24 63 30 79 

DI K 57 81 27 39 68 97 38 54 68 97 68 97 29 41 57 81 

Dhaki 23 96 5 21 24 100 10 42 24 100 24 100 6 25 23 96 

Jara 14 67 11 52 19 91 16 76 19 91 19 91 11 52 14 67 

Panyala 20 80 11 44 25 100 12 48 25 100 25 100 12 48 20 80 

Malakand 54 79 38 56 68 100 33 49 45 66 68 100 45 66 54 79 

Ghari Usmani Khel 22 60 12 60 20 100 12 60 13 65 20 100 16 80 12 60 

Heroshah 22 79 16 57 28 100 12 43 28 64 28 100 12 45 22 79 

Palay 20 100 10 50 20 100 9 45 14 70 20 100 17 85 20 100 

Nowshera 30 49 14 23 61 100 39 64 47 77 61 100 41 67 29 48 

Akora Khattak 12 52 4 17 23 100 19 83 16 69 23 100 19 82 12 52 

Pirpai 7 40 6 33 18 100 10 56 15 87 18 100 6 33 7 39 

Ziarat Kaka Sahib 11 55 4 20 20 100 10 50 16 80 20 100 16 80 10 50 



 141

Table: 5.39 Association between Size of Holding and Tube Wells Diffusion 
Year in which 
tube well was 

installed 

Size of Holding Total 
Small medium Large 

Up to 1980 24 15 16 55 
1981-1990 33 33 23 89 
1991-2000 55 25 19 99 

2001 > 34 8 6 48 
Total 146 81 64 291 

Chi-square value is 17.471***, with p-value equal to .008. 
*** Level of significance 1% 

 

Table 5.39 displays output for testing the significance of the relationship for 

size of land holding and diffusion of tube well. It is clear from the out put that the 

relationship is statistically significant as (p < 0.01) and we reject the null hypothesis 

of no relationship. 

 Our results are in conformity with (Iqbal, 1979; Haaris, 1997; and Lalitha, 

2004) who concluded that farm size and education were found significant in adoption 

and diffusion of agricultural technologies. 

 

Table: 5.40 Association between Diffusion of Tube Wells and HYVs 
Year in 

which tube 
well was 
installed 

 
Year in which HYVs have been started 

 
 
Total Don’t use Upto1980 1981-90 1991-00 2001> 

Up to 1980 16 9 5 25 0 55 
1981-1990 18 9 12 44 6 89 
1991-2000 37 1 3 52 6 99 

2001 > 9 1 4 15 19 48 
Total 80 20 24 136 31 291 

Chi-square value is 78.146***, with p-value equal to .000. 
*** Level of significance 1% 

 

The results regarding association between use of HYVs and tube well 

diffusion are presented in Table 5.40, that suggests a significant (p < 0.01) 

relationship between these two variables. It is further stressed that with the 

availability of irrigation water, farmers started using high yielding varieties, because 
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timely and adequate supply of HYVs not only enhance agricultural productivity but 

also require sufficient amount of water. 

 
Table: 5.41 Association between Diffusion of Tube Wells & Fertilizer 

Application 
Year in which tube 
well was installed 

 
Year in which chemical Fertilizers have been 

started

 
 

Total Upto1980 1981-90 1991-07 
Up to 1980 44 10 1 55 
1981-1990 27 61 1 89 
1991-2000 6 49 44 99 

2001 > 3 17 28 48 
Total 80 137 74 291 

      Chi-square value is 167.057***, with p-value equal to .000. 
       *** Level of significance 1% 
 

 The results regarding association between use of chemical fertilizer and tube 

well diffusion are presented in Table 5.41.The results show significant (p < .01) 

relationship between these two variables. We conclude that chemical fertilizers are 

one of the most important ingredients of green revolution technology. Proper 

application and utilization of required amount of chemical fertilizer need sufficient 

availability of sweet water. The sample farmers started application of chemical 

fertilizer after tube well installation. 

 
Table: 5.42 Association between Diffusion of Tube Wells and Education 

 
Year in which tube 
well was installed 

 
Education

 
 

Total Illiterate Literate 

Up to 1980 17 38 55 
1981-1990 29 60 89 
1991-2000 42 57 99 

2001 > 25 23 48 
Total 113 178 291 

Chi-square value is 7.002*, with p-value equal to .072. 
* Level of significance 10% 
 

 Outputs for testing association between diffusion of tube wells and education 

are given in Table 5.42 which indicates that there is significant (p< 0.1) association 

between adoption and diffusion of tube well irrigation technology and education.  
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 It is concluded that educated farmers are more prone to adopt new 

technologies and are willing to take risk. Our results are comparable with (Iqbal, 

2002; Ramji, 2002; and Tassew, 2004) who concluded that farmers’ education 

significantly affects the adoption and diffusion of recommended packages of new 

agricultural technologies.  

 
Table: 5.43 Association between Size of Holding and Access to Loans 

 
Size of Holding 

Access To Loans Total 
Yes No 

No. % No. % 
Small 3 2 143 98 146 

Medium 15 19 66 81 81 
Large 7 12 57 88 64 
Total 25 9 266 91 291 

Chi-square value is 18.557***, with p-value equal to .000. 
*** Level of significance 1% 
 

 Table 5.43 displays output for testing the significance of the relationship for 

size of land holding and access to loans. It indicates that the relationship is 

statistically significant as (p <0.01) and we reject the null hypothesis of no 

relationship between the two variables. It is concluded that majority of the small 

farmers are deprived of getting loans, because almost all the financial institutions 

extend loans on grantee and capacity/ability to repay. In other words larger is the 

farm size more are the chances of access to loans. 

 Therefore, policy makers/planners must chalk out a procedure through which 

this deprived section of farming community could get loan and this would enable 

them to accelerate the rate of adoption and diffusion of new agricultural technologies 

particularly tube well irrigation. 
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Table: 5.44 Association between Diffusion of Tube Well and  

                                Extension Services 
Year in which tube 
well was installed 

 
Extension role in Tube well installation 

Yes No Total 
Up to 1980 8 47 55 
1981-1990 6 83 89 
1991-2000 7 92 99 

2001 > 7 41 48 
Total 28 263 291 

     Chi-square value is 4. 482, with p-value equal to .214. 
     Level of significance 10% 
 

 The results regarding association between diffusion of tube well and 

extension services are given in Table 5.44. It shows non significant (p> 0.1) 

relationship between diffusion of tube well and extension services. In other words 

the role of extension services is proved to be non-significant in the adoption and 

diffusion of tube well irrigation technology. Our results are in conformity with (Rahim 

and Aftab, 1995). 

 It is suggestive of the fact that if efficient and effective extension services are 

provided, the rate of adoption and diffusion will faster.  



 145

VI. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

6.1 Summary 

 Pakistan is predominantly an agrarian country, and the majority of its 

population directly and indirectly depends on agriculture. Agriculture is the main 

source of foreign exchange earning and provides raw material to all agro-based 

industries. However, agriculture remained poor in terms of yield per unit since the 

inception of Pakistan. Furthermore, the population of Pakistan is increasing at an 

accelerated rate every year. Consequently upon which Pakistan is unable to cope 

with the growing demand for food. In Pakistan still 18% of cropped land 

depends on rainfall (MINFAL, 2006-07) and thus, there is wide scope to explore 

sources of irrigation for productivity enhancement across the country. NWFP is 

the second most economically backward region of Pakistan where about 54% of the 

cultivated land depends on rainfall (ibid) which is unevenly distributed across the 

region and scanty in nature. In order to improve agriculture for the survival and 

livelihood of the people certain measures are needed to be taken. Here, irrigation 

development could be instrumental to improve agriculture and divert barren 

cultivable land into food basket. 

 According to the best of my knowledge and available information no research 

study of this nature has been conducted so far. Thus, the present study is initiated 

with the following objectives, to analyze the existing situation regarding tube well 

irrigation in the study area, to study the causes of slow diffusion of tube well 

technology, to identify the role of change agent in the diffusion of tube well 

technology and to study the effect of tube well irrigation on agricultural development. 

 The universe of this study was restricted to NWFP. Multistage sampling 

technique was used to select the required sample. Four districts were randomly 

selected, namely Charsada, DIK, Malakand and Nowshera. From each district three 

villages were randomly selected, giving the total sample of 12 villages. From each 

selected village all the tube well owners were interviewed through a well designed 

and pre-tested interview schedule. The total sample of respondents consisted of 291 
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for this study. Number of sample respondents from each district is 92 in Charradda, 

70 in DIK, 68 in Malakand, and 61 in Nowshera. The selected farmers were grouped 

into three categories, i.e. small, medium, and large. This categorization was made to 

know the extent of vulnerability. The number of these was 146 small, 81 medium, 

and 64 large farmers. The average size of land holding was 8 acres for small 

farmers, 16 for medium, and 92 for large farmers in the study area. 

 According to our field data 178 respondents in the study area were literate, as 

against 113 who were illiterate only 3 respondents were postgraduate and all the 

rest literate respondents were having level of education from primary to graduation. 

Majority of the educated farmers were in DIK followed by Nowshera. Age is the most 

important factor on which adoption and diffusion of innovation directly depends. The 

adoptability and interactive nature of the younger people were more as compared to 

old age groups. In the study area, 153 respondents were above 50 years of age, 138 

were below 40 years of age comprising 53% and 47% respectively. 

Irrigation is found to be one of the most important and key input in the study 

area. According to our field survey data, 37% of the total area possessed by 

respondents was irrigated as against 63% un-irrigated. This justifies the efforts to be 

done for irrigation development. Moreover, in DIK 80% of the land is un-irrigated, as 

against 20% irrigated. 

 Fragmentation of land is another problem which seriously constrained tube 

well installation and diffusion, 53% of the total sample respondents in the study area 

reported their land as fragmented, while 47% of the total sample respondents in the 

study area were not fragmented and significant relation was observed between land 

fragmentation and tube well diffusion.  

 The average number of tube well per year in the study area was nine. This 

shows the slow diffusion of tube well irrigation in the study area. This suggests that 

there is a wide scope for tube well expansion. Irrigation water is very important for 

productivity enhancement and enabled the farmers to switch over from traditional 



 147

crops to cash and valuable crops. Cropping pattern has remarkably changed after 

tube well irrigation, the use of inputs and yield per acre has been increased.  

 Different types of operational problems were noticed and stated by the 

sample respondents in the study area. However, the over whelming majority of small 

farmers were more prone to these operational problems. The main operational 

problems reported were; non-availability of spare parts, power/diesel shortage, lack 

of skilled labour, low voltage, and frequent load-shedding. 

 Almost all the sample respondents use chemical fertilizers. However, due to 

unfavorable policy and high inflation, all types of chemical fertilizers were beyond the 

purchasing power of the majority of the sample farmers. The data give an idea that 

though majority of the respondents use HYVs but with un-equal intervals, showing 

irregular pattern this could be associated to high prices, un-availability, risk, and 

overall lack of irrigation water. Data show that plant protection measure were 

adopted late and spread at slow and sluggish rate. All the sample respondents 

applied plant protection measure except 93 which constituted 32% of the total 

sample in the study area. 

 Soil of the study area consisted of four categories namely, Loamy, sandy, 

clay, and mix. The vast majority of 201 respondents had loamy land, and the 

remaining 90 respondents were having rest of land classification categories. In the 

study area 256 respondents (88%) owned level land which is quite suitable for tube 

well installation. The remaining 35 sample respondents were having up-land and this 

land could be leveled with farm mechanization like, tractor and bulldozer. 

 Water table play main role in the adoption and diffusion of tube technology. 

Water table was not very deep in the study area; it ranged up to 150 feet in many 

cases showing wide scope for tube well expansion in the future. Availability of power 

plays vital role in the adoption and diffusion of tube well technology. In the study 

area 180 respondents had tube wells operating by electricity constituting 62% of 

total universe. However, 117 sample respondents were having tube wells operating 

by diesel engine, 17 sample respondents reported that they use tractor to operate 



 148

tube well for irrigation purposes. Here total exceed from 291 to 314 because some of 

the respondents operate their tube wells both by electricity as well as diesel engine 

and tractors.  

 According to our field survey data the discharge capacity of tube well ranged 

from 2 to 6 inches, however, majority of the sample respondents i.e. 155 were 

having tube wells with 2 inches discharge capacity and only 7 responds did 

possessed 6 inches discharge capacity tube wells. 

 Technical knowledge and information play very important role in adoption and 

expansion of tube well technology. However, overwhelming majority of 279 

respondents (96%), did not test the quality of water, because of lack of technical 

know how. Water shortage was noticed by 114 sample respondents constituting 

39% of the total sample in the study area. Where as 177 respondents had sufficient 

irrigation water. 

Modern agriculture needs strong financial resources particularly during 

inflationary pressure. In the study area only 25 respondents had access to loans. 

These respondents counted for only 9% of the total sample. On the other hand, 266 

sample respondents were deprived of their due right. Sample respondents reported 

the following major problems regarding loan acquisition, high rate of interest, lengthy 

procedures, hard conditions, and rate of interest is considered un-Islamic/religious 

point of view. 

Extension services play very important role in early adoption and diffusion of 

new agricultural technology particularly tube well technology. However, according to 

our data still a considerable number of 135 respondents did not know extension 

workers. The main factors which constrained extension activities were identified as 

under: (a) poor infrastructure (b) negligence of extension staff (c) insufficient 

extension staff and (e) poor knowledge of extension staff. 

During the field survey sample respondents were also asked to list those 

factors which seriously hindered the rate of early adoption and diffusion of tube well 
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technology in the study area. These included; size of land holding, technical 

knowledge, poor financial condition, topography, poor extension services, shortage 

of power supply, defective marketing system, and ineffective government policies. 

 

6.2 Conclusions 

It is concluded from the results of the study that; 

 There is wide scope and good prospects for tube well installation in the study 

area, particularly in district DIK followed by Malakand. Tube well technology 

was seriously hampered in the study area and intensity was more noticeable 

in district Charsadda particularly by large farmers, who could be expected to 

make a considerable dent by making investment in tube well technology. 

 More than 50% of the farmers have small size of holding and poor financial 

recourses in the study area. 

 Irrigation water in the study area changed the cropping pattern of the 

respondents while cropping and land use intensity have also been increased.  

 Role of government and NGOs in the installation of tube well remained 

insignificant.  

 Inflationary pressure reduced the use of required inputs and also tube well 

diffusion/installation and agricultural productivity. It is also concluded that the 

application of Green Revolution technology package increased considerably 

with tube well irrigation in the study area. 

 It is concluded that soil of the study area is suitable for tube well installation 

and irrigation. Water table in the study area is economical and suitable for 

tube well installation. Type of power is one of the factors which could play 

vital role in early adoption and fast diffusion of tube well. Due to poor financial 



 150

conditions (particularly of the small farmers) 2 inches discharge capacity tube 

wells were installed by majority of the respondents. 

 Lack of technical skills and knowledge constrained early adoption and 

diffusion of tube well technology in the study area. The majority of the 

respondents did not test soil/water quality due to lack of information and 

technical know how. Moreover, they were not provided any help for 

identification of location (for tube wells) in the study area. 

 Majority of the respondents were confronted with operational problems such 

as; lack of spare parts, repair facilities, low voltage of electricity, and technical 

know how.   

 Majority of the farmers were not having easy access to intuitional loans. 

 Role of extension department remained very poor and could not facilitate the 

farming community in all respects.  

 Main factors which slow down the rate of adoption and diffusion of tube well 

technology are; size of holding, poor finance, defective marketing, 

topography, lack of technical know how, fragmentation of holding, difficulties 

of access to credit facilities, shortage of power, and negligence of government 

policies.
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6.3       Recommendations 

 It is recommended that: 

 Government should provide technical support for site identification, design, 

and construction of tube wells to the farmers. 

 Government should control the prices of all the necessary inputs and give 

subsidy to the farmers. This would enable the farmers to invest in tube well 

technology.  

 Provision of electricity to the farmers at affordable rate would boost 

agricultural productivity and accelerate tube well installation.  

 Skill development in operation, repair, and maintenance of tube wells be 

provided to the farmers.  

 Government should encourage private sector to ensure availability of spare 

parts in local market and establish soil/water testing laboratories at least at 

district level. 

 Government should provide required amount of loans to the farmers for 

agricultural purposes at soft terms and conditions, and at low interest rate.  

 There is a need to direct the attention of concern authorities to activate the 

extension services.  Extension activities need to be propagated through all 

extension methods such as individual, group, and mass communication.  

 Strong and effective institutional linkages among extension personnel, 

farmers, researchers, outreach, and agricultural universities should be 

established, so that various problems constraining the diffusion of tube wells 

could be effectively resolved.  

 Bottom up approach for policy formulation is recommended to meet the 

challenges of new millennium. 
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Appendix- A 
An Investigation into the Causes of Slow Diffusion of Tube Well Irrigation 

Technology in NWFP-Pakistan 
(Interview Schedule) 

1. Location 

Name of Farmer______________________________________________ 

District __________  Village________ Union Council____________ 

2. Age: 

 (a) Young   _____________________________ 20-30 

 (b) Middle _______________________________31-40 

 (c) Old _______________________________ 41 and above 

3. Education: 1. Illiterate__________2. Literate_____________ 

If literate then level of education: 

 (a)  Primary ______________  (b) Middle ___________________ 

 (c)  Metric ________________ (d)  Intermediate _______________ 

 (e) Graduate _____________ (f)  Postgraduate _______________ 

 (g)  Other Specify_________________ 

4. Tenure Status of Farmers 

(a) Owner________ (b) Owner cum Tenant__________ 

      (c) Tenant________ 

   If tenant then crop share_____________________% 

  If lessee, Total rent      _____________________Rs 

5.        Size of Holding:  Area in   ___________________acres  

 
Particulars 

Cultivated  

Total Irrigated Un-irrigated 
Tube well Canal Wells Tank 

a. Land owned 
 

b. Land rented out 
 

c. Land leased out 
 

d. Land rented in 
 

e. Land leased in 

      

      

      

      

      

Total 
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6. Farm size: 

 (a)  Small  (up to10acres)  __________________ 

 (b) Medium (11- 20 acres) __________________ 

 (c) Large  (21 + acres)  __________________ 

7. Soil Character of Farm Land: 

(a) Sandy ________  (b) Loamy__________ 

(c) Clay__________  (d) Don’t Know______ 

8. Type of Land: 

(a) Leveled_______  (b) Unleveled_______ 

(c) Upland_______  (d) Lowland_________ 

(e) Terrace Land_____ 

9. Holding Held:(a) Individually______(b) Jointly _______ 

10. Is your self-cultivated land fragmented?  Y / N 

 If yes, Number of Fragments 1/2/3/4/5/6/7/8/9/10/11/12___________ 

11. Do you get sufficient water throughout the year?        Y / N 

12. Do you know new agricultural technology?    Y   / N 

 a. If yes is it locally available? Y / N 

 

What type of technology did you first apply and when? 

No. Technology  Year of application 

1 Tractor  

2 Thresher  

3 Combine harvester  

4 Pesticide  

5  Improved seed  

6 Chemical fertilizer  

7 Tube-well  

8 Sprinkle  

9 Sheller  

10 Spraying  

11 Other specify  
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13. If you do not use new Agricultural Technology, why is this so? 

(a) Lack of Finances ________________ 

(b) Uneconomical pieces of land___________ 

(c) Yet not aware_______________ 

(d) Lack of government support_________ 

(e) Consider investment in tube wells for to risky_______ 

(f) Sufficient rainfall____________ 

(g) Other specify________________ 

14. Number of Tube wells Owned__________ 

(a) Tube well Ownership :( 1) Self Owned___ (2) Jointly Owned ___ 

(b) Distance of farms from Tube wells ________ 

15. What is your source of knowledge of tube well Irrigation? 

(a) Motivated by someone in the village 

(b) Noted improvements in profitability due to use of tube wells in nearby 

villages 

(c) Through advice obtained from Agricultural Department 

(d) Through advice obtained from Irrigation Department 

16. Year of installation of tube wells   ______________ 

17. Installed by:  

  (a)     Govt Dept____             (b)  Private Agencies____________ 

  (c)    NGO__________  (d) Barini development project_____ 

  (e)     Other Specify _____ 

18. How did you finance installation of tube wells? 

(a) Govt___________% of total investment __________________ 

(b) NGO___________% of total investment __________________ 

(c)  Self___________% of total investment __________________ 

(d) Banks___________% of total investment ________________ 

(e) Others___________% of total investment ________________ 

19. Present condition of tube well (s) 

(a)In working order______ (b) Out of order_____________ 

If out of order, how long? Months_______ Years________ 



 166

20. Do you have any problem with operation of tube wells?  Y / N 

 If yes, what are the major factors behind the operation problem? 

(a) Lack of spare parts  (b) Lack of power/diesel 

(c) Lack of skilled mechanics (e) any other (specify) 

21. Did you test water before sinking it?  Y / N 

 Why or why not? _____________________________________________ 

22. Do you get good quality (sweet water)  Y / N 

 If no, what problems do you face as a result? 

(a) Short life of tube wells (b) Slow growth of crops 

(c) Damage to soil fertility (d) affects on agricultural machines 

(e) Other specify 

23.     Distance of tube well from: 

 (a) River  _____________ miles 

(b) Main canals __________miles 

(c) Branch canal _________miles 

24. Depth of groundwater ______________ feet 

25. Type of power used: ________________  

26. Discharge capacity of tube well ______________inches 

27. Average life of tube well (year) ____________ 

28. Do you get any subsidy from Government? Y / N 

 If yes what type: ___________________________________________ 

29. Do you sell extra water  Y / N 

 If yes, total (hrs/week) water sold ________ 

 Price per hour Rs.______________ 

30. Operation and efficiency of tube wells: 

(a) Average running hours per day _____________hrs 

(b) Average time needed to irrigate an acre  ______hrs 

(c) Consumption of electricity  ______________units / hr 

(d) Consumption of diesel  _______________L / hr 

  (c) Cost of tractor    __________________ Rs / hrs 
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31.       Cost of installation: 

(a) Cost of tube well material  Rs.____________ 

(b) Cost of engine/motor  Rs.____________ 

(c) Installation charges   Rs.____________ 

(d) Construction cost all civil work Rs.____________ 

(e) Connection charges   Rs.____________ 

(f) Any other expenditure   Rs.____________ 

 Total Investment cost   Rs.____________ 

32. Annual cost of operation: 

 (a) Diesel Oil    Rs._____________ 

 (b) Mobil Oil    Rs._____________ 

 (c) Repair and spare parts  Rs._____________ 

 (d) Electricity bill    Rs._____________ 

 (e) Tractor charges   Rs.______________ 

 (f) Any other expense   Rs______________ 

   Total    Rs.______________ 

33. Have you ever had any major crop loss over the last five years?  Y / N 

   (a)  If yes, was this due to: 

(a) Mechanical fault of tube well____________ 

(b) Shortage of water       _________________ 

(c) Shortage of inputs      _________________ 

(d) Damage by storms     ________________ 

(e) Damage by animals   _________________ 

(f) Others, specify          ________________ 

(b) If shortage of water is a major constraint, is this because of: 

(a) Failure of irrigation system 

(b) Irregular rain fall 

(c) Other specify 

 

 

 



 168

34. 

Cropping Pattern before Tube well Irrigation Cropping Pattern After Tube well Irrigation 

Crops  Area(acres) Production (Kg) Crops  Area(acres) Production (Kg) 

Wheat   Wheat   

Barley   Barley   

Gram   Gram   

Maize    Maize    

Bajra   Bajra   

Sugarcane   Sugarcane   

Tobacco   Tobacco   

Sugar beet   Sugar beet   

Vegetables   Vegetables   

Fruits   Fruits   

35. (a) Do you have your own tractor ? Y / N 

If yes, is tractor’s services mainly used for: 

(a)  Transportation______  (b) Ploughing__________ 

(c)  Threshing_______   (d) Tube well operation_____ 

   (e) Any other, specify____ 

(b) If no, do you hire tractor  Y / N 

If hire, then: 

(a) Ploughing_________ (b) Threshing______ 

(c) Transportation_______ (d) Tube well______ 

      (e) Other, specify_________ 

(c) (a) total no. Of hours tractors hired __________hrs 

 (b) Rate per hour  Rs___________ 

36. Agricultural implements:     
Implements   Number Type Cpp dop  
Tractor     
Traly     
Threshing  machine      
Reaper     
Sheller     
Plough     
Planter     
Blade     
Spray Pump     
Hoeing     
Other specify     
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Where cpp= cost per piece,  dop = date of purchase  

37. Do you use chemical fertilizers?   Y / N 

(a) If yes: 

Type of 

fertilizer used 

No of Bags 

Used 

Price per Bag Total cost of 

fertilizer 

Transportation Grand total 

cost 

      

      

(b) How do you use fertilizers? 

(a) Broadcasting method   before/ after sowing 

(b) With water method    before / after sowing 

(c) Manual Labour    before / after sowing 

(d) With Tractor     before / after sowing 

(c) If you do not use chemical fertilizers, tick reasons given below: 

(a) Not available at right time  (b) High cost  

(c) Lack of money   (d) Lack of water supply 

(e) Lack of knowledge              (f) Other, specify 

38. Do you use HYVs?  Y / N 

If yes, what type of seed do you use? 

Variety of seed________________ Crop____________ 

If no, state reasons:_______________________________ 

39. Do you use pesticides? Y / N    
If yes: 

 (a) Type of Pesticides Used  ______________________ 
 (b) Area treated ____ acres (c) Total annual cost______Rs  
 
40. Did you ever get loan? Y / N   If yes then: 

Source Amount Purpose Conditions Interest Time for Payment 

      

      

 

41. What problems do you face in getting a loan? 

(a) Guarantee/collateral for loan__________________ 

(b) High rate of interest_________________________ 

(c) Lengthy procedure to get loan_________________ 
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(d) Conditions of loan restrictions_________________ 

(e) Religious reason     _____________________ 

(f) Others, specify  _____________________ 

42. Do you know about extension workers and their work in your area?  Y / N 

If yes, have you ever benefited from their services? Y / N 

 If yes, in what Way? 

(a) Technical advice____  (b) Demonstration _______ 

(c) Provision of equipment __  (d) Price information _____ 

(e) Provision of inputs _____  (f) Help in marketing_____ 

(g) Others specify          ____ 

 

 43. Did you visit Agriculture field office? Y / N 

(a) If yes, was extension staff easily excisable and available? Y / N 

(b) If no, why not? ______________________________________ 

(c) If you visited the office of Agricultural field staff, what was the extent of 

cooperation? 

 (a) Very cooperative  (b) Autocratic 

  (c) Cooperative    

(d) How frequently do you visit Agricultural office for advice? 

(a) Daily`   (b) Weekly 

(c) Monthly  (d) Once a year or so 

(e) Off and on  (f) Never 

 

44. Do extension workers visit your fields and discuss problems with you 

regularly?   Y / N 

(a) If yes, how often 

(a) Daily`________  (b) Weekly _________ 

(c) Monthly _______  (d) Once a year or so _____ 

(e) Off and on_____ 

(b) If no, is this because you are not interested in their service?  Y / N 
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45. Does the field assistant provide new information to the farmers? Y / N 

 If yes, through 

(a) Farm and home visits   ____ (b) Office calls ______ 

(c) Method demonstrations   ___ (d) Results demonstrations __ 

(e) Film shows        _________ (f) Field days _________ 

(g)   Exhibitions        _________ (i) don’t know _________ 

46. Did you get any advice/help from extension agent for tube well installation? 

 Y/N 

 If yes what type of advice/information: 

 (a) Technical advice _________ (b) Material _________ 

 (c) Identification of location______ (d) soil/water testing ____ 

 (e) Other specify _________  

47. Do you listen to agricultural programs on:  

(a) Radio _________  (b) T.V _____________ 

(c)  No, do not follow any such program____________ 

(b)  Have you benefited from such programs? Y / N 

 If yes, in what ways: 

(a) New information ______     (b) Weather forecast___________ 

(c) Market conditions ______   (d) other specifies ______________ 

48. Do you contact soil Conservation Office for help? Y / N 

If yes, in what way do they help you? 

(a) Consultation_____                    (b) Financial support____________ 

(c) Provision of materials______    (d) others specify _____________  

49. What measures do you apply to protect soil quality? 

(a) Regular application of fertilizer____   (b) Weed control ________ 

(c) Terracing     ___________          (d) Plantation of Trees_____ 

(e) Others, Specify_________ 

50. Do you ever visit or have you visited agricultural fares? Y / N  

51. To what extent do the F/A favour the influential and landlords of your area? 

 (a) To great extent_______ (b) To some extent___________ 

 (c) Not at all ________ 
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52. What is your opinion about the performance of agricultural department field 

staff? 

(a) Satisfactory to great extent___________ 

(b) Satisfactory to some extent__________ 

(c) Unsatisfactory _______________ 

 

53. What factors adversely affecting the extension activities in your area? 

(a) Lack of roads   (b) Lack of transport 

(c)  Lack of accommodation  (d) Lack of extension staff 

(e) Negligence of extension   (f)  Any other specify 

  

55. What factors would you like to suggest, which constraints the rate of diffusion 

of tube well technology? 

 ____________________________________________________ 

 ____________________________________________________ 

 ____________________________________________________ 

 ____________________________________________________ 
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Appendix- B 
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