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Introduction

Vegetables are rich source of vitamins, carbohydrates, and proteins. Increased health
awareness, high population growth rates, changing dietary patterns of an increasingly affluent
middle class has generated a year-round demand for vegetables in Pakistan in general and in
major city centres in particular. Due to the scarcity of off-season vegetables (OSV), they
command a high price in the market.! In the absence of storage infrastructure and vegetable
processing industry in the country, OSV farming is a major opportunity for increasing farm
income. However, farmers in the Federally Administered Tribal Area (FATA) of Pakistan are
still using traditional farming methods and have not benefited from the opportunity to grow off-
season vegetables.

The PCNA-ISU FATA and Agriculture Extension Department (AED) of the Khyber
Agency offered registered and non-registered farmers in FATA the opportunity to receive a free
OSV package, including a tunnel, seeds, fertilizer, and training for OSV cultivation.? To promote
awareness of this program, PCNA-ISU FATA and AED held four one-day sessions on
awareness/mobilization of farmers for OSV cultivation. These sessions were held at the
University of Peshawar on November 6, November 7, and November 12, and November 13,
2014. The speakers highlighted the importance of OSV and discussed the types of vegetable
grown in tunnel farming, e.g., chillies, cucumbers squash, and tomatoes. The speakers
highlighted that the climate of FATA is suitable for OSV cultivation and that farmers can fetch

high prices from these vegetables. PCNA-ISU FATA and AED targeted two tehsils in particular,

1 «Off-season vegetable” are vegetables that are grown in unfavorable weather conditions for
traditional crops.

2 OSV farming in tunnels is gaining popularity because of the low cost and easy usage. Plastic
tunnels are transparent which provides required sunshine to the plants, and the plastic also acts as
a barrier against the cool air in winter. Tunnels help to gain maximum crop yield, to maintain the
fertility of land, and to control the temperature.



namely Jarnrud and Landi Kotal in Khyber Agency. Of the 217 farmers who attended these
sessions, 115 were from Jarnrud and 102 were from Landi Kotal. Approximately, 15 percent of
the farmers accepted the OSV package. It is noteworthy that there was a windstorm and
hailstorm before the harvest of OSV which caused substantial damage to the crop.

The purpose of this report is to evaluate the OSV program. The evaluation consists of
three surveys: an historical survey of OSV adopters, an environmental study of historical OSV
adopters, and a post-harvest survey of the 33 farmers that adopted the OSV package. There are a
several interesting findings that come from the analysis of the data from these three surveys.
First, the take-up rate by farmers of the OSV program is very low. Second, the rate of return to
OSV farming appears to be very high. Third, analysis of the historical data shows that a
significant proportion of the sample of farmers in Khyber Agency have not engaged in OSV
cultivation for a number of years. Given the high rate of return to OSV cultivation reported by
farmers, the low take-up rate and the large fraction that for all practical purposes have stopped
OSV cultivation is puzzling and merits further investigation. Finally, as explained in greater
detail below, there is some evidence that pesticide use in OSV cultivation is having adverse
effects on the taste of water and on livestock. Although the number of farmers reporting such
adverse effects from pesticide use are relatively small, the harm from pesticides is so great to
both humans and livestock, the Agricultural Extension Office may wish to consider offering
training to farmers in the proper use of pesticides.

The remainder of this report is organized as follows. We begin by analysing the results of
the post-harvest survey. Then, we analyse the survey responses of OSA adopters from a program
designed to eradicate poppy cultivation by offering a substitute crop. Finally, we analyse the

results of an environmental survey. The final section concludes.



Results of the Post-Harvest Survey

For the reader’s convenience, a copy of the English Language version of the post-harvest
survey is provided in Appendix 1 to this report. Figure 1 shows the distribution of cropping
patterns in OSV. More specifically, 78 percent of the farmers grew tomatoes, 22 percent grew
chilies, 22 percent grew squash, and 4 percent grew cucumber. Figure 2 shows the distribution of
land dedicated to OSV cultivation. Approximately, slightly less than 20 percent of the farmers
cultivated between 0.5 and 5 Marlas of land; 8 percent cultivated between 5 and 10 Marlas;
slightly more than 60 percent cultivated between 10 and 15 Marlas; and the remaining 12 percent
cultivated between 15 and 20 Marlas. Figure 3 shows the distribution of net income from OSV
cultivation. Approximately 42 percent of the farmers reported earning between 0 and 24,000
PKR (US $0 and $240), slightly less than 10 percent reported earning between 24,000 and
58,000 PKR (US $240 and $580), approximately 18 percent reported earning between 58,000
and 81,000 PKR (US $580 and $810), and the remaining 30 percent of the farmers reported
earning between 81,000 and 110,000 PKR (US $810 and $110).

Figure 4 shows the distribution of net income per kilogram of tomatoes, which is the
most popular OSV crop among the farmers that are the target of the post-harvest survey. The
range of net income from tomatoes is between 45 and 55 PKR per kilogram (US $0.45 and $0.55
per kilogram). Approximately 55 percent of the farmers that cultivated tomatoes report net
income between 48 and 52 PKR per kilogram (US $0.48 and $0.52 per kilogram). Clearly, OSV
cultivation is highly profitable, particularly considering the amount of land being cultivated. This
is surprising because the farmers report suffering substantial crop losses due to wind and
hailstorms preceding the harvest. Given the earnings potential of OSV cultivation, it is surprising

that so few farmers adopted the free OSV package.



Table 1 reports the comments of the farmers on improving OSV cultivation. These
comments are easily summarized because there are a few common themes. To mitigate post-
harvest losses, the farmers recommend harvesting at the right time, good transportation, and
proper packing. The farmers recommend that AED provide certified seed, provide stronger
plastic sheeting, provide transportation to more distant markets, and provide solar powered
pumps for tube wells which is needed for irrigation. Finally, nearly every farmer reported
suffering heavy crop losses due to a wind and hail storm that preceded the harvest.

Results of the Historical Survey

For the reader’s convenience, we provide a copy of the Urdu Language version of the
historica survey. In addition to post-harvest survey of recent OSV adopters, we also conducted a
survey of farmers who adopted OSV cultivation beginning in 1995 in Khyber Agency and
Mahmoud as part of a poppy eradication program. Figures 5 through 7 summarize the highlights
of the historical analysis of a survey of OSV farmers in Khyber Agency. The farmers were
randomly selected from a list of OSV farmers maintained by the AED. The findings are very
interesting. Figure 5 shows the distribution of the number of years in which the farmers have
been engaged in OSV cultivation. The distribution is bimodal. There are a small number of
farmers that report being engaged in OSV cultivation for 11 to 17 years; there is a much larger
number of farmers who report being engaged in OSV cultivation for 1 to 8 years. Figure 8 shows
the distribution of the rate of return (in percent) among the sample of OSV farmers.
Approximately 35 percent of the farmers in the sample that report losses between 0 and 100
percent, 65 percent report rate of return between 0 and 160 percent. Although no farmer reports

having quite OSV farming, Figure 7 shows that a sizable proportion of the sample of OSV



farmers have not cultivated OSV for a number of years. Unfortunately, we do not know the
reason why they haven’t planted in a number of years.
Results of the Environmental Survey

For the reader’s convenience, we provide a copy of English Language version of the
environmental survey in Appendix 3 to this report. The survey was conducted on a random
sample of 135 historical OSV adopters in Mohammed Agency. The purpose of this survey is to
identify potential externalities or spillover effects from the adoption of OSV through the use of
fertilizer and pesticides. Unfortunately, we were unable to obtain responses for the questions in
Section B of the survey concerning fertilizer use.

Questions 5, 6, and 7 of Section C of the survey concern the cost of pesticides during
during the Rabi growing season, the Kharif growing season, and the total annual costs of
pesticide use. One observation has missing values for all three questions, and 10 farmers
apparently do not use pesticides during the Kharif growing season. It is unclear from the survey
whether this reflects the fact that they do not cultivate off-season vegetables during this season.
Based on the answers of the respondents, farmers on average use approximately PRs. 7,144
(standard deviation = PRs. 9,307) of pesticides during the Rabi growing season, and a nearly
equal amount during the Kharif growing season. The correlation coefficient between the values
during the two growing seasons is 0.97. The maximum cost of pesticides used during the Rabi
growing season is PRs 80,000, and during the Kharif growing season the minimum cost is PRs.
500.

Questions 8 and 9 of Section B of the survey concern the approximate percentage of the
pesticide applied that is left in the soil and water, respectively. Assuming that farmers in

Mohammed Agency are not taking careful measurements of pesticides in the soil and water,



these estimates are likely highly speculative. In any event, 129 farmers out of 135 farmers (or 95
percent) in the sample report that the amount of the total pesticide used remaining in the soil is
less than 10 percent. The remaining 6 farmers apparently did not respond to this question.
Regarding the percent of total pesticides used leeching in the water, only 5 farmers responded to
this question. These 5 farmers report that the amount is less than 10 percent. These responses
should be taken with a grain of salt because OSV farmers likely do not know the answers to
these questions with any degree of reasonable accuracy because they likely do not take the
necessary measurements required to provide an accurate answer.

Questions 10 and 11 of Section B of the survey concerns whether irrigation runoff is used
for human and livestock consumption, respectively. All 135 farmers in the survey report that is
not the case to both questions. Question 12 of Section B of the survey concerns residual effects
from pesticide use, such as water tastes bad, fish kill, and adverse effect on livestock. Twenty-
seven farmers report that the water tastes bad. No farmer reports evidence of fish kill due to
pesticide use; however, 24 farmers report that there is an adverse effect on livestock from
pesticide use. Curiously, there is very little correlation between those farmers reporting the water
tastes bad as a result of pesticide use and those who report that there is an adverse effect on
cattle. In fact, only four farmers respond that pesticide use effects the taste of the water and
effects livestock. This may reflect the fact that the water for human consumption has a different
source than water used for livestock.

Question 1 of Section D concerns whether the respondent believes that pesticides are
more effective in OSV cultivation than in the cultivation of normal crops. Interestingly, 108 of
the 132 respondents to this question report that pesticides are more effective in OSV cultivation.

Finally, question 3 of Section D of the survey asks the respondent whether other farmers in the



village are able to use pesticides without harming the environment. The overwhelming majority
of the sample respond affirmatively to this question. However, 266 farmers report that other
villagers are not able to use pesticides without causing harm to the environment.

Although the reliability of some of these responses is highly question, the responses
regarding adverse effects on the taste of water and adverse effects on livestock are likely reliable.
Although the numbers reporting adverse effects from pesticide use are relatively small, the harm
from pesticides is so great that the Agricultural Extension Office may wish to consider providing
training to farmers in the proper use of pesticides.

Conclusion

There are a several interesting findings from the analysis of the three surveys. First, the
take-up rate among farmers of the OSV program is very low. Second, the rate of return to OSV
farming appears to be very high. Third, analysis of the historical data shows that a significant
proportion of the sample of farmers in Khyber Agency have not engaged in OSV cultivation for
a number of years. Given the high rate of return to OSV cultivation reported by farmers, the low
take-up rate and the large fraction of adopters in the historical survey that for all practical
purposes have stopped OSV cultivation is puzzling and merits further investigation. Finally, the
reliability of some of the responses to the environmental survey is highly questionable, the
responses regarding adverse effects on the taste of water and on livestock are likely to be
reliable. Although the numbers reporting adverse effects are relatively small, the harm from
pesticides is so great to humans and livestock that the Agricultural Extension Office may wish to

consider providing training to farmers in the proper use of pesticides.
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Table 1: Comments of farmers to improve the Off-Season Vegetable Program

Controlling post-harvest
losses

Suggestions of farmers to improve OSV production

By means of proper packing
and good transportation

We appreciate the initiative (OSV package) of Agriculture Extension Department and
request them to provide us with good quality plastic sheet for next year crop and seed and
other inputs on time as the delay of inputs decreases the total yield of the crop.

Harvesting at proper time
and packaging in proper
materials

The OSV is one of the best means of livelihood, but the current year crop is completely
damaged by a windstorm followed by a heavy hailstorm before harvesting of crop, and
he requested that the Government provide him with compensation.

By proper packing

He requested Agriculture Extension Department continue and expand this program by
mobilizing other farmers. He also requested agriculture department to provide
transportation for transporting the commodity to distant market for more earning, proper
water management system for other crop also as provided with this package. He also
requested support for the farmers in controlling diseases by providing them with
insecticides and pesticides.

Harvesting at proper time
and transportation can
eliminate post-harvest
losses

The OSV is the best program and good source of income. He requested that the
Agriculture Extension Department provide them with good quality plastic sheet for next
year to protect their crop from storm and other natural hazards. He also insisted that they
provide them with seed and other inputs on time for better production and more profit.

Harvesting at proper time

I am thankful to Agriculture Extension Department for providing us with the OSV
package, but unfortunately our standing crop was completely destroyed by a hailstorm
before harvesting and requested Government to provide compensation for the heavy
losses.

Harvesting at proper time

OSV is a profitable business, but we request that the Agriculture Department provide us
with certified seeds and other inputs for next year's crop.

Proper packing

My OSV crop is damaged by wind followed by hail storm before harvesting. We again
cultivated the seasonal vegetables on the same land, but it is pertinent to mention that the
profit of OSV is two to three time greater than normal season crop.

Harvesting at proper time
and good transportation

My OSV crop is completely damaged by wind followed by hail storm before harvesting.
I request Agriculture Extension Department to compensate us by providing us seed and
other inputs for the next OSV crop.

By proper packaging

The OSV is best program and good source of income but my current year’s crop is
affected by hailstorm and requested Agriculture Extension Department to provide us
good quality of plastic sheet to prevent our crop from storm and other natural hazards.

Timely picking of the
commodity

My OSV crop is completely smashed by wind followed by heavy hailstorm before
harvesting. | request that the Agriculture Extension Department compensate me by
providing high tunnels and other inputs along with solar system for next year's OSV crop.

Good quality material for
packing

We need solar based tube wells for irrigation to overcome energy crises in the area and
timely watering of crops for greater yield.

Harvesting at proper time

My crop is completely smashed by a hail storm before harvesting. I am requesting
compensation in terms of inputs for next year's OSV crop.

Proper packaging

OSV is best for earnings; but my current year crop is affected by a hail storm.

Harvesting at proper time

OSV is a very good activity as it creates job and good earnings from fewer units of land.

Harvesting at proper time

The farmer requested a solar system for tube well and certified inputs for next year.

Proper packaging

We appreciate the Agricultural Extension Department for their support and requested the
provision of good plastic sheet to protect the crops from natural hazards. Also requested
that the government compensate the farmers which were affected by hailstorm.

Good transportation

He said that his standing crop was damaged by a hailstorm before harvesting and
requested the Agriculture Extension Department compensate him by providing inputs for
next year's crop.

Harvesting at proper time

He requested that the Agriculture Extension Department provide tunnel package and
inputs to extend OSV to more land.

Harvesting at proper time

The farmers said that his OSV crop was damaged by hailstorm before harvesting and
requested compensation for the lost income.
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By means of good
transportation and
harvesting at proper time

OSV is a good program, but the current year crop was affected by a hailstorm.

By means of good
transportation

He requested that the Agricultural Extension Department provide solar system to him for
running tube well to overcome the energy crisis in the area because his crop was weak
due to the non-availability of water at proper time. He also said that his crop was affected
by a hailstorm which affected his total yield.

Harvesting at proper time
and proper packing material

He requested that the Agriculture Extension Department provide him with a solar based
irrigation system to water the crop on time as there is frequent load shedding in the area.

By means of good
transportation.

He was very happy with his crop and said that natural hazards like windstorms can
damage the crop which occurred this year.

13



Appendix 1
Post-Harvest OSV Survey Instrument

(English Language Version)
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Post-Harvest Survey of OSV at Khyber Agency (PHS)

A. Background information:

1. Name of village:
2. Name of subdivision:

3. Name of OSV grower:

4. Total Area (Marla’s) sown on OSV during current year

B. Specific information about OSV production business during current year.

5. Crops grown by you as a grower of OSV during this year (circle all that apply)?
a) Chilli
b) Cucumber
¢) Squash
d) Tomatoes
e) Other (specify crops)

6. Expenditure statement per unit area for each crop?

S. | Expenditure Chilli | Cucumber | Squash | Tomato | Other

# | break up ( specify
crop)
1 Land
Preparation
2 | Seed

3 Fertilizers

4 Management

practices
5 | Pesticides
6 | Watering
charges
7 | Picking
8 | Packing

9 | Transportation

Total Expenditure
(TE) in PKR

7. Production of the above mentioned crop?

S# | Crops # of Picking/Cutting of | Total Produce per
marketable produce crop in Kg

Chilies

Cucumber

Squash

Tomato

GRWINF-

Others (Please specify)

15



8. Income detail of OSV Crops?

Production Chilli | Cucumber | Squash | Tomato | Other

S# (Specify
crop)
1 Gross income
in PKR
Net income
*(GI-TE)

9. Estimated post harvest losses & its potential contribution to real income?

S.No | Crops Estimated post-harvest losses in Kg | Value in PKR
1 Chilies

2 Cucumber

3 Squash

4 Tomato

5 Others

Total

10. Views/suggestions of farmers to control post-harvest losses:
l.

11. Views/Suggestions of farmers regarding Off-Season Vegetable Production?

Thank you for taking the time to complete this questionnaire! We appreciate your
cooperation.

Signature of the researcher/UoP student:

Print name:

Date of interview:

*(TE): Total Expenditure
*(GI): Gross Income

16




Appendix 2
Historical OSV Survey Khyber Agency

(Urdu Language Version)
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Appendix 3

Environmental Survey Mohammad Agency
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QUESTIONNAIRE-01

Perceptions of Off-Season Vegetables Growers about the Environmental Impact of

Fertilizers and Pesticides in Mohammad Agency

. General Information

Name of village

Name of subdivision

Agency

Name of community

Enter 5-digit location code

Name of OSV grower

Total area of OSV plots (Marla)
a. CFY (2013-2014 OSV crop)

b. LFY (2012-2013 OSV crop)

Source of funding for start-up costs of OSV production?
1.  Your own resources
2. Agriculture extension dept/ FATA ADP projects
3. NAS projects
4. Other (please specify source)

Fertilizers use for OSV production
Sources of fertilizer for OSV production? (circle all that apply)
1. Farm yard manure (FY M)

2. Chemical fertilizers
3. Other (please specify sources)

Quantity of fertilizer used for OSV production per Marla?
1. No chemical fertilizer applied to OSV crop.
2. 1to 10 kilograms per Marla.
3. 10 to 20 kilograms per Marla.
4. 20 to 30 kilograms per Marla.
5. More than 30 kilograms per Marla.
Number of dosing applied per crop?
1. No fertilizer applied
1 dosing per OSV crop
2 dosing per OSV crop
3 dosing per OSV crop
4 dosing per OSV crop
More than 4 dosing per OSV Crop

ok wb
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4. Cost of fertilizer in Rabi season?
1. No fertilizer applied
2. Less than 3.000 rupees
3. 3.000 - 6.000rupees
4. 6.000 - 10.000 rupees
5. More than 10.000 rupees

[BO4CS]

5. Cost of fertilizer in Kharif season? [BO5C5]
1. No fertilizer applied
2. Less than 3000 rupees
3. 3000-6000 rupees
4. 6000 — 10000rupees
5. More than 10000 rupees
6. Total cost per OSV growing season?
S. No. Description Cost (Rupees) Code
1 Land preparation cost of unit Marla’s OSV plot [BO6I1]
) Seed cost/Nursery raising for seedling cost [BO612]
3 Total fertilizers cost (including all doses crop) [BO613]
4 Irrigation watering cost [BO614]
5 Total labor cost (including sowing, watering, [BO6I5]
weeding& hoeing, ridging picking & packaging)
6 Transportation [BO616]
7 Total [BO617]
7. What percent of the total fertilizer applied year round is left in the soil? [BO7C4]
1. Less than 10 percent
2. 10 to 20 percent
3. 20to 30 percent
8. What percent of the total fertilizer applied year round is left in the water? [BO8C3]

1. Less than 10 percent
2. 10-20 percent
3. 20-30 percent

30




9. Is the water containing fertilizer runoff /ground water used for human consumption?

1. Yes
2. No
10. Is the water containing fertilizer runoff/ground water used by livestock?
1. Yes
2. No
11. Are there any residual effects from fertilizer use? (circle all that apply)
1. Water does tastes different
2. Fish kill
3. Effect on livestock
4. None of the above
5. All of the above
C. Pesticide use for OSV production
1. Sources of pesticides for OSV production? (circle the one that best applies)
1. Local village market

2. Agency headquarters’ market
3. Other (please specify sources)

4. All of the above.

2. Timing of pesticide applications during OSV crop life?
a. Before sowing

b. During sowing

c. After sowing

d. During flowering

e. Mature crop/fruiting stage
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[B09C2]

[B10C2]

[B11C1]
[B12C2]
[B13C3]
[B14C4]
[B15C5]

[CO1C1]

[C01C2]
[C01C3]

[C01C4]

[C02aC2]

[C02bC2]

[C02¢C2]

[C02dC2]

[C02eC2]
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10.

11.

12.

Quantity of pesticide used per acre for OSV production? (complete all that apply)

1. No pesticide is applied to OSV crops.
2. Number of bottles

Indicate quantity per bottle in millilitres or litres (please specify unit of

measurement)

3. Number of packs

Indicate quantity per pack in kilograms

Number of doses applied per OSV crop?

Cost of pesticide in Rabi season (in rupees)?

Cost of pesticide in Kharif season? (in rupees)

Total cost per year (in rupees)

What percent of the total pesticide used is left in the soil?
1. Less than 10 percent
2. From 10 to 20 percent
3. From 20 to 30 percent
What percent of the total pesticide used is left in the water?
1. Less than 10 percent
2. 10-20 percent
3. 20-30 percent
Is the runoff from irrigation used for human consumption?
1. Yes
2. No
Is the runoff from irrigation used by livestock?
1. Yes
2. No
Are there any residual effects from pesticide use? (circle all that apply)
1. Water does not taste good
Fish kill
Effect on livestock
Any other

g s

All of the above

6. None of the above
Perspective planning and use of pesticides

Do you think that pesticides are more effective in OSV production than with
normal crops?

1. Yes

2. No
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[CO3C1]
[CO3C2N]

[C03C20Q]
[CO3C3N]
[C03C3Q]
[C0401]
[CO50R]
[CO60R]
[CO7C1]
[CO8C3]

[C09C3]

[C10C2]

[C11C2]

[C12C1]
[C12C2]
[C12C3]
[C12C4]
[C12C5]
[C12C6]

[D01C2]



2. If your answer is YES to the previous question, please give three reasons explaining its
effectiveness; otherwise, proceed to question 3.

1. [D02A1] 2.
[D02A2] 3.
[D02A3]
3. Are other villagers using these pesticides without harming the environment? [D03C2] 1.
Yes
2. No

4. If your answer is YES to question 3, how should people apply pesticides and fertilizers
without harming the soil and water? Please provide 3 precautionary recommendations.

1. [DO3A1] 2.
[DO3A2] 3.
[DO3A3]

Thank you for your time and attention in completing this survey! We appreciate your
cooperation.

Signature of the researcher/UoP student:

5. Print your name [DO50A]

Date of interview [DO60A]
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