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Executive Summary

1. This study is based on surveys undertaken during wheat
harvest in the rainfed (barani) areas of Rawalpindi
district of Pakistan's Punjab from 1983 to 1986. Wheat
yields were estimated by crop cut and related to
farmers' management practices in the same plots.
Differences in yields and practices were analysed in
terms of farm size, cropping pattern, land type and
socioeconomic factors. Visual observations of field
problems were also taken and related to yield.

2. The area surveyed has an average annual rainfall
between 500-750 mm. One third of this rain falls in
the wheat season. The four years of study had variable
rainfall with 1983 and 1986 above and 1984 and 1985
below average. Soils in the study area are composed of
loess deposits and sedentary materials and range in
texture from sandy loam to silty clay loam. Soil
available moisture varies from 50 to 200 mm to a depth
of 1.5 metres.

3. Average farm size was 2.9 ha, much smaller than the
average farm size for the irrigated areas of the
Punjab. Ninety percent of the sample farmers were
owner operators, with only 9 percent tenants. Labour
is a constraint, with 92~ of the harvest labour coming
from the family. Wage rates are high but labour is not
easily found. Much of the male labour force has sought
work in the cities, army or overseas.

4. Land type was classified into lepera land, near the
homestead which receives farm manure and is more
intensively cropped, and mera land, further from the
village. The most common cropping system is called
"Dosala do fas1a" where wheat and kharif crops are
grown in one year followed by the same land remaining
fallow for the next whole year. On 1epara lend, double
cropping every year was practiced on 46~ of the sampled
fields. Wheat is usually planted following fallow
except those fields that are double cropped.

5. Wheat is the major rabi season crop, but 75~ of the
fields sampled were mixed with mustard. The mustard
provides much needed green fodder for animals in the
months of January to March. Very little mustard is
left for seed. All farmers who owned animals mixed
mustard with their wheat.

6. Land preparation for wheat started in the fallow period
preceding wheat. The average number of ploughings was
8.2 and varied from 1 to 20. There was a significant
increase in the use of contract tractor ploughing in the

vi



4 years of the study from 35. in 1983 to 70. in 1986.
More ploughing occurred when the fields were left fallow
prior to wheat.

7. The average wheat planting date was November 1st, much
earlier than in the irrigated areas. This has
important implications for supply of seed and
fertilizer to the area. Average harvest date varied
from April 16 to May 3rd depending on temperature,
which was influenced by rainfall.

8. Seed rate was close to the recommended level of 100
kg/ha. Planting by tractor drawn drill on contract has
risen from 20. in 1983 to 59. in 1986, replacing the
slow animal drawn "pora" seeder. Few farmers broadcast
the wheat seed because of soil moisture problems. This
is in contrast to the irrigated areas where most of the
farmers plant wheat by broadcast.

9. The majority of farmers grow improved semi-dwarf
varieties, although about 7. still prefer the high
quality variety C591. Lyallpur 73 was the most popular
variety but this is being replaced with the new variety
Pak81. Pak81 increased from 2. to 55. during the study
period at the expense of Lyallpur 73.

10. Ninety percent of the farmers used nitrogen and 75.
used phosphorous fertilizers with an average rate close.
to 50-50 kg N-P20S fha, respectively. No potash was
applied. Fifty seven percent of the lepara and 19. of
the mera lands received applications of Farm Yard
Manure (FYM).~· Many of the non-users of fertilizer grew
the local wheat variety. There was no evident trend in
increased fertilizer use over the study period. There
is a large scope for increased productivity in the area
through increased use of fertilizer, even in dry years.

11. Only 10. of the fields had a weed problem that would
justify using weed control measures. Few farmers do
hand weeding, although some weeds are removed when the
mustard fodder is harvested. Weed populations seemed
to be greater following a previous wet year. Clean
fallowing of fields was the main method of weed
control.

12. Both harvesting and threshing were considered as the
largest cost of production and averages were close to
30. of the gross return. Most of the harveating was
done with family labour, but by 1986 nearly all of the
threshing was done by contract threshers for a percent
of the crop. This is the third mechanical input that
has increased substantially in the area over the 4-year
period. It highlights the need for timely operations
in rainfed wheat areas and shows that even small
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farm~rs benefit from mechanized technology if it is
available.

13. The average yield of wheat was 2.0 t/ha with
surprisingly little variation between years. The
yields were also high considering the variability in
rainfall across years and the mixing of mustard with
the wheat. Government statistics for the barani tract
and Rawalpindi district,in particular, are much lower.
Crop cuts tend to overestimate yields, and the study
area is a productive barani area, but this does not
explain the entire difference between estimates. The
stability across years could be related to the
intercropped mustard. In good years the mustard grows
well and competes more with wheat than in dry years.

14. Higher yields were positively related to owner
operation, 1epara land, more ploughing, use of Pak81 ,
more Nand P applied, fewer weed problems and use of
tractors for ploughing and seeding. These findings
were confirmed by multiple regression analysis.

15. At a yield of 2 t/ha and an official price of Rs 2/kg
net field returns of barani wheat were calculated at Rs
1144/ha. Land preparation, harvesting and threshing
were the major costs of production. Any technology
that can reduce these costs would benefit farmers
economically.

16. Costs of production for wheat in the barani areas
ranged from 1800-2000 Rs/ha. Returns to capital and
labour were good at the medium (1.5-2.5 t/ha)and high
(>2.5 t/ha) yield levels but barely broke even at lower
yield levels.

17. Suggestions are made for improving the productivity of
this important wheat producing zone of Pakistan. The
key to improved barani agriculture is the efficient use
of soil moisture. This can best be done through
mechanization for timely operations and efficient use
of modern inputs. A more problem oriented, on-farm/on
station, multidisciplinary research approach is needed
to bridge the gap between potential and present
productivity of these lands. Social scientists can
playa vital role in this team approach to ensure
adoption of new innovations is high. Transfer of
technology to the farmer also becomes an important
component in increasing productivity.
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WHEAT PRODUCTION AND YIELDS IN RAWALPINDI
DISTRICT OF THE PUNJAB FROM

1983 TO 1986

Introduction

An understanding of farmers' management practices and yields
is essential for planning a relevant research program, whether
the research is conducted on-station or on-farm. The
availability of good quantitative data on yield and management
practices will enable the researcher to identify important
researchable issues and to relate farmers' use of inputs to the
final output. Whilst this information is being collected it is
possible to determine the reasons why farmers do not adopt
recommendations and relate these to infrastructural support,
constraints, and policy issues.

In Pakistan, reliable quantitative information on the
production practices employed by farmers for wheat is scanty.
Some information on wheat yields is available from provincial
crop reporting services and revenue departments. The provincial
crop reporting services do take crop cuts but only a few for each
sampled village. Farmers' recall can also be used to estimate
yield. However, data show that although the mean yield obtained
by this method approximates the yield in an area, the individual
figures are not very reliable for estimating the yield of any
single field (Catling et al .• 1983). Farmers' recall becomes
even more unreliable when the farmer is approached by a
government official whom the farmer thinks may be assessing him
for taxation purposes. Visual estimates of yield can be
reliable if the observer has had experience taking these
estimates and has calibrated his guess with actual crop cuts of
the same field. However, because of enumerator biases this
method cannot be relied upon for large samples collected by
several investigators.

Assuming appropriate precaution~ are taken to randomize
sampling errors, a crop cut can assess individual plot yields.
However, crop cuts tend to overestimate yields. If a crop cut is
combined with a simple questionnaire to obtain information on
specific management practices in the plot being sampled, it is
possible to relate yield to these practices. Several examples of
this approach exist (Catling et al. 1983, Byerlee et al. 1984,
Hussain et al. 1985, Hobbs et al. 1983).

Barani or rainfed wheat occupies 550 thousand hectares of
land in Rawalpindi Division (GOP Statistics, 1985).The production
from the baran; areas of Pakistan can make the difference between
self sufficiency or import for the country. This report presents
the results of crop cut and crop management surveys conducted in
the barani areas of Rawalpindi district of the Punjab from 1983
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through 1986. The study contains a comparison of farmer
practices over time in this area, although the same plots were
not harvested each year.

The specific objectives of the survey were:

1. To estimate wheat yields in a specific agroeco10gical
area and to relate the variation in yield to production
practices.

2. To describe farmers' wheat production practices and
analyse differences in these practices in terms of farm
size, cropping pattern, land type and socio-economic
factors.

3. To assess the extent of field problems such as weeds,
plant stand and lodging, and associate these issues
with management practices.

4. To identify researchable problems for future on-station
and on-farm research.

Methodology

An area bounded by the roads from Rewat to Mandra, Mandra to
Dhudia1 and Dhudia1 to Rewat in Rawalpindi District of the Punjab
(Figure 1) was chosen for this study. These barani lands are
typical of the farming systems found in the medium rainfall zone
of the Pothwar plateau (500 - 750 mm rain per year). This area
was studied in the 1982-83 rabi season (Hobbs et a1. 1983) and
data were combined with similar studies in 1983-84 to 1985-86 for
the more comprehensive analysis in this report. .

The methodology used was similar to that outlined in the
1982-83 rabi season study (Hobbs et a1. 1983). A cross section
of farmers in the above areas was informally sampled. At
intervals of 2-3 kilometers the team stopped to sample fields
that were being harvested by farmers. Fields were chosen at
random from among the fields being harvested at each stop. This
often meant walking several hundred meters to the selected
fields. The farmer was approached respectfully and the
objectives of the study were quickly explained to him. If the
farmer agreed, which occurred most of the time, yield samples and
a quick interview with the farmer were taken using the
questionnaire shown in Appendix 1.

The questions in the interview were specific to the plot
being harvested and included questions on crop management, input
use, harvest labour, cropping patterns and farm characteristics.
The farmer's estimate of the yield in the fields was asked in
order to make a comparison with the crop cut estimate. All units
were recorded using local measures and calculated to standard
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units during the daily summary of the day's work. Visual
observations were recorded on a scale from 0 to 3 for, weeds, rat
damage and any other visible aspect of crop growth. The scale
ranged from 0 for no problem, to 1 for a problem but no economic
damage, to 2 for a problem with some economic loss and 3, a
serious problem.

Five crop cut samples of one square meter each were taken at
random from each field. The crop was cut at ground level in
order to estimate yield of bhusa (straw yield). The five samples
were pooled and taken to a central point for drying, threshing,
weighing and moisture determination. The bundles were threshed
with a self-cleaning Vogel thresher and moisturp- was determined
with a Dole moisture tester. All samples were standardized to
14~ moisture. A sample of a new variety of maize or mung bean
was left with the farmer as compensation for the grain taken in
the wheat crop cut.

Additional information was collected from a few farmers for
use in economic analysis. This included data on wage rates,
source of labour, power and threshing costs and any other general
problems the farmers faced.

The information was summarized every day to eliminate
errors. The data were analysed using an IBM PC/AT computer and
the Statistical Package for Social Scientists (SPSS/PC+)
software program. The software program 'P10tit' was used to
prepare the graphs.

Secondary data on soils, climate and official statistics
were obtained from various off1ces in Islamabad.

Results

A more detailed description of the natural and socio
economic environments of the barani areas of Northern Punjab can
be found in reports based on diagnostic informal surveys
conducted by the social science and wheat programs of NARC in
1983, 1984 and 1986 (Khan et a1. 1983, Supple et al. 1986 and
Sheikh et a1. 1988). A brief summary of these reports and data
from the Reconnaissance Soil survey: Rawalpindi Area, 1961,
Directorate of Soil Survey, Lahore are presented below.

The Natural Environment

The area under study in Rawalpindi District is situated in
the Pothwar uplands between latitudes 32° 30' and 34° 30' N, and
longitudes 12° 30' and 13° 30' E (Figure 1).
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Climate

Rawalpindi District is classified into the subhumid division
of the subtropical continental lowlands. The average annual
rainfall varies between 500-750mm per year with a bi-model peak
distribution. The maximum precipitation (two thirds) occurs from
July to September with a second peak of one third during the
winter. Table 1 gives the 20 year average and actual rainfall
for the four years under study for the rabi or wheat growing
season.

Table 1. Rainfall data for Islamabad in the 1982
to 1985 rabi seasons compared to the 20
years average

Rainfall - (mm/month)
20yr ave.
Month 1963-84 1982-83 1983-84 1984-85 1985-88

October 25 32 58 0 38

November 16 62 0 12 11

December 23 30 1 12 149

January 60 95 0 52 12

February 68 41 106 11 126

March 77 78 97 38 110
I

April 60 I 234 25 33 48I
I
I
I
I

Total 318 I 572 287 158 494t
I,

Source: Ranjha, A. Y. , and A.A. Khan, 1987. Water Resources
Section, NARC, Islamabad

Rainfall variability is high with each of the four years
under study typifying different distributions. In 1982-83
rainfall was above normal, evenly distributed and no moisture
stress occurred. In 1983-84 and 1984-85 rainfall was below
average and drought stress reduced yield. In 1983-84 stress
occurred during the early vegetative periods of growth whereas in
1984-85 stress occurred during the reproductive phase in February
and early March. No stress occurred in 1985-86.
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Table 2. Maximum temperature (GC) data for Rawalpindi
in the 1983-84 to 1985-86 rabi seasons
compared to the 20 year average for
February to April.

Month Maximum temperature

1984

February
March
April

1985

February
March
April

1986

February
March
April

Highest
Mean

Maximum

22.8
33.3
36.1

29.0
30.0
37.0

24.0
27.0
39.0

Average
Mean

Maximum

19.7
27.3
30.6

23.7
28.4
31.7

17.3
21.7
28.0

Normal
20 yr
average

20.1
23.6
29.7

20.1
23.6
29.7

20.1
23.6
29.7

Deviation
frOlll
normal

-0.4
3.7
0.9

2.9
4.8
2.0

-2.8
-1.9
-1.7

Source: Ranjha, A.Y., and A.A. Khan, 1987. Water Reaources
Section, NARC, Islamabad

Winters are distinctly cool with some frosts, but no snow.
In both the drought years of 1983-84 and 1984-85 temperatures
were higher than normal during the months of grain filling in
March and April (Table 2). This accelerated plant development
and led to harvest one to two weeks earlier than the cooler 1982
83 and 1985-86 seasons.

Soils

The soils of the study area are composed of 10eS8 deposits
and sedentary materials. The lOess plains consist of deep
deposits of wind-laid material. These plains are mostly level or
gently undulating with any relief attributed to erosion. Soil
textures range from silty loam to silty clay. Parts of these
loess plains have been seriously dissected by gully erosion.
Farming is mainly done in the flat gully bottoms in theae areas.
A third type of soil is derived from parent rock by the action of
wind and water weathering. The predominant parent rock is
sandstone but shales are also common.

6 I .



Table 3. Soil texture of the fields sampled in
1984-85 in Rawalpindi district

Texture

Sandy
Loam
Clay loam

Total

• SaMPles

21
64
25

110

• Total

19
58
23

100

Four soil series are found in the study area. Gu1iana and
Rawalpindi series represent loess plains; Rajar series dissected
loess plains; and Balkassar weathered rock plains. A brief
description of each series is found in Appendix 2.

The fields sampled in 1984-85 were classified into three
soil texture groups based on farmer responses. The major soil
texture was loam with some sandy and clay ·loam soils (Table 3).

Socia-economic Environment

The average farm size for the sampled area was 2.9
hectares. This compares with 8.4 and 8.2 ha average farm size in
irrigated rice and cotton areas of Punjab and 2.7 ha in the
irrigated maize areas of the Peshawar valley (Byer1ee et a1.
1984, Hussain et a1. 1985, Akhtar et a1. 1986). Farm areas
ranged from 0.12 to 17.6 ha but were skewed to the smaller size
(Figure 2). The median was 2.4 ha with 62% of the sample farming
less than 3 ha in the rabi season. Fifty three percent of the
cropped area was planted to wheat and 44% was left fallow. The
other 3% was planted to rabi pulses and other crops.

Ninety percent of the sampled farmers were owners, 9% were
tenants and only 3 out of 420 samples leased the land. The
average cost of leasing was Rs 2,200 per hectare/year. The
percentage of owner operators is higher than for the irrigated
areas (Table 4).
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Table 4. Breakdown of land tenancy by district and
cropping zone in Pakistan.

~ of saMPle

Districts/Cropping Pattern OWner Tenant

Rawalpindi/Barani 90 9

Gujranwala-Lahore/Rice-wheat 59 27
(Byerlee et ale 1985)

Multan/Cotton-wheat 63 25
(Akhtar et ale 1986)

Mardan/Maize-wheat 41 43
(Sajidin et ale 1986)

Lease

1

14

12

18

Labour is a constraint in the area, with 92~ of the wheat
fields harvested by family labour and the rest with hired. Many
of the fields were harvested by women with men transporting the
crop to the home by donkey. Wage rates have increased over the
four years of study to around Rs 40 per day plus two meals in
1985-86. Even at these wage rates labour was not readily
available.

Much of the male labour force has left the area to work in
the bigger cities, the Middle East or the army. When these
people return to the area they are not interested in the menial
job of harvesting. There is a large demand for cutter binders in
the area because of the labour shortage. Combines are less
popular because the farmers need the bhusa for their animals.

Cropping Systems

Two different land types were identified by farmers in the
area: lepara land near the homestead that receives applications
of farm manures; and mera land, further from the home.tead where
less manures are used. Lepara land is more intensively cropped.

Three different cropping systems were identified in the four
years of survey (Figure 3). By far the most common system (76~)

is generally called "Dosala do Fasla" where wheat and kharif
crops are grown in one year followed by the same land remaining
fallow for the next full year. This pattern is found on 87~ of
the mera lands but only 50~ of the lepa,"a land. On lepara land
46~ of the fields had a double cropping system of wheat-kharif
crop on the same land every year. This cropping pattern was
found on only 8~ of the mera lands. A third system had only on.
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crop of wheat per year with no kharif crop. This monocropping
system was only recorded from 5% of the fields on mera land and
4~ on 1epara land.

Farmers have used the "00sa1a do Fas1a" system for a long
time and in interviews they indicated that this system helped
conserve moisture and rejuvenate the soil fertility status for
the next wheat season. Double cropping was possible every year
without lowering yields only on 1epara land. As farmers begin to
use more fertilizer this situation may change.

Wheat is the major rabi crop in the survey area with only a
few fields planted to rabi pulses like lentil and chickpea. A
few fields near the village were planted to vegetables or
brassica for oil. Several Kharif crops are grown after wheat
with maize (10~), sorghum (39%) peanuts (34~) and kharif pulses
such as mung and mash (14~) the major crops. Only 4-5 percent of
the fields are left fallow after wheat harvest. The maize,
sorghum and pulses are often mixed and are grown jointly as
fodder. Peanuts are grown on the sandier soils and are a ca.h
crop. The kharif crops are planted following the first monsoon
rains in June or July when land preparation is possible and soil
moisture is suitable for germination.

Mixed Cropping

Seventy five percent of the wheat fields sampled in the four
years of the survey were mixed cropped with mustard (local name
sarsoon). This proportion dropped slightly to 69% in the ~ry

year of 1983-84 when rains did not occur and moisture limited
mustard germination.

Wheat is mixed with mustard to provide rabi fodder for
animals. In fact, all farmers with more than five animals grew
mustard in their wheat with no fields growing wheat alone.
Farmers with less than two animals provided 57% of the non-mixed
pure stand wheat fields.

On average, 2 kg/ha of mustard seed are sown with the wheat.
Ninety eight percent of the samples mixed the mustard with the
wheat seed and planted at the same time. Only 2% broadcast the
mustard seed separately. All of the local wheat varieties were
mixed with mustard with only improved wheat varieties found with
wheat alone. Mustard fodder is pulled manually from the wheat
fields from January-February when needed by the farmers for their
animals.

Ninety seven percent of the fields mixed with mustard had
some mustard removed for fodder with only 3~ of fields used only
for mustard seed. On average, 94~ of ~he mustard plants were
removed as fodder. Only 20~ of the fields had mustard plant.
left at harvest for seed and these fields averaged 69 kg/ha of
mustard seed from these plants.
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Visual observations indicate that farmers quite rationally
choose to intercrop brassica and wheat. In dry years, like 1983
84 and 1984-85, in a mixed stand growth of mustard is limited,
and while some mustard fodder is available, reasonable wheat
yield can be obtained. In wet years, like 1985-86, much more
growth of mustard fodder occurs in the mixture, tending to
suppress potentially high wheat yields. This important cropping
system needs to be taken into account in developing research
programs and recommendations for barani farmers.

Production Practices

Land Preparation

Eighty five percent of the area growing wheat was ~llowing

summer fallow. Farmers indicated that they fallowed their land to
conserve moisture and soil fertility for the wheat crop. In the
fallow period, farmers plough following a rain to provide a soil
mulch to conserve moisture and to keep the fields free of weeds.
The average number of ploughings from the survey was 8.2 (±3.37)
and varied from one to 20. Eighty percent of the sample did
between 4 and 14 ploughings.

Table 5 shows the breakdown of ploughing by animal and
tractor over the survey period. There has been a significant
increase in the use of tractors for land preparation and a large
reduction in the use of animals. However, thirty percent still
use animals for some or all of their land preparation.

All of the tractor ploughing is done with a sha110w-tyned
cultivator that ploughs no deeper than four inches. This
combined with the large number of p10ughings is ,robably causing
soil compaction that affects rooting depth and soil moisture
availability. Research data on deep tillage in the survey area
confirms this hypothesis (Hobbs et al. 1986).
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Table 5. The power source used for ploughing in the
Rawalpindi District from 1982-8'

• of s8lllPle
Power All
source 82-83 83-84 84-85 85-86 years

Animal 52 40 17 15 31

Tractor 35 47 57 70 52

Both 13 13 26 15 17

Chi square = 61.3 P = 0.0000

Mc:st of the tractors are hired on a contract bas is' by
farmers. About 10~ of the farmers ploughed their land with their
own tracto~s and 90~ used hired tractors from contractors. Only
2~ of farmers who owned less than 2 ha of land owned a tractor
whereas 13~ cf farmers who owned more than 4 ha owned a tractor.

There were no differences in number of ploughings between
the two land typ~s (lepara and mera), but crop rotation or
previous crop did have an effect. There were more ploughings
when the land was left fallow (8.6 on average) than if maize
preceded wheat (6.4 on average). Farms bigger than 14 ha did one
more ploughing as compared to smaller farms. There was a
significant correlation between farm size and number of
ploughings (r=.22··), because larger farmers tended to own more
tractors than small farmers. There was also a positive
correlation between yield and number of ploughings.

Planting Dates

The average planting date in the area waa October 31et wit~

no significant difference between years. This is much earlier
than in the irrigated areas of Punjab where previous kharif crops
can delay planting and where a large percentage of land is
planted in December and even into January with large negative
affects on yield (Byerlee et ale 1986).

In t~e barani area planting varied from September 23rd to
December 10th with 66~ of the fields planted between October 17th
and November 6th. Only 3~ of fields were planted after November
26th. Fields were planted four days later, on average, following
maize than after fallow.
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Seed Rate

Farmers used, on average 94 kg seed/ha, with 9~ of the
samples between 50 and 150 kg/ha. There was a small difference
in seed rate between mixed and pure fields with 100 kg/ha in pure
fields and 91 kg/ha in mixed fields. These figures are close to
the recommended level.

Planting Method

The majority of farmers place the seed in the 80il with
either an animal drawn single row 'pora' planter (a 'pora' is a
local plough with a seed tube and funnel attached to allow the
farmer to dribble the seeds into the soil while ploughing) or a
tractor drawn seeder (Table 6). Broadcasting is much less common
because of the limited soil moisture near the surface.
Accumulated soil moisture is often several inches below the soil
surface, depending on previous rainfall.

There has been a significant trend to more mechanize~

seeding in this area with tractor drawn drills slowly replacing
animal drawn 'poras'(Tab1e 6). Drilling by tractor increased
from 20% in 1982-83 to 59% in 1985-86. This practice allows the
farmer to plant more land on time and better utilise residual
soil moisture. The major constraint to this technology adoption
is the availability of drills. There are now several
manufacturers of seed drills in Pakistan. Many of the8e drills
are hired by farmers on contract for planting.

Table 7 shows some interesting differences in seeding method
by different farmer groups. Small farmers (less than 4 hal use
drills more than large farmers. The use of contract drilling by
small farmers may explain this difference. As expeoted, owner
operators used drills more than tenants, who relied more on
animal drawn 'poras'. Farmers also tended to use drills more on
lepara land than mera land. This could be related to the need
for quicker turnaround on this land which is more intensively
cropped. It can also be explained by the fact that many land
holdings in the barani tract are fragmented and not consolidated
into one area. Many mera parcels are away from the village and
are often less accessible by tractor. In these cases the farmer
may prefer to plant by animal.
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Table 6. The method of planting used by farmers
from 1983-86 in the barani areas of the Pothwar
Plateau, Punjab

Year

1982-83

1983-84

1984-86

1985-86

All

Seeding method - •

B/C Pora Ori 11

3.0 77.0 20.0

9.1 66.5 25.5

3.6 60.9 45.5

3.0 38.0 59.0

4.8 37.4 57.9

Ohi - square = 47.8 Significance = 0.000

Tabl. 7. The percentage of 'para' and drill seeding
by farm size tenancy and landtype in the Pothwar
Plateau region of Punjab

Seeding llethod - "

"Sample Para Drill

Small farms 78 49.6 46.2
Large farma 22 60.3 34.3
Owners 89 56.2 38.7
Tenants 11 72.1 25.6
Lepara land 28 44.9 50.6
Mera land 72 53.9 40.4

"8 i gn i f-1 canee

0.135

0.086

0.144

Variety

The majority of the farmers in the area grow the improved
semi-dwarf wheat varieties in preference to the local desi
varieties (93% of samples for improved). The major varieties
grown are shown in Table 8. The local variety grown is C591, a
variety released in 1934. This is a high quality wheat that
produces very good chapatis and receives a premium on price.
However, it is tall in stature and is not as responsive to
fertilizer as the improved varieties. It is also longer in
duration, but can be planted deeper because it has a longer
coleopt;le.
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Table 8. Varietal use by wheat farmers from 1983-86
in the barani areas of Pothwar Plateau of Punjab

Varieties - ••Year Sample Lyp 73 Pak 81 Local

1982-83 100 91.0 2.0 7.0

1983-84 110 88.2 2.0 10.0

1984-85 109 76.1 18.3 5.5

1985-86 100 39.0 55.0 6.0

In the eArly years of the survey the most popular improved
varie~y W~$ Lyallpur 73, a variety recommended for this area.
Many f·ie1as of this variety, however, were mixed with other
linea, lincludin-g desi varieties. There is a need for variety
purification or varietal seed sUbstitution in the area to correct
this problem. The farmers should be encouraged to change seed
every 4 - 5 years. There has been a significant trend in
replacement of Lyallpur 73 with Pak 81. Pak 81 is one of the
highest yielding wheat varieties for irrigated areas. Agronomy
results also show that it is better than Lyallpur 73 in the study
area (Hobos et al. 1986). Pak 81 provides the farmers the added
bonus of resistance to both yellow and brown rust.

There were no differences in variety use by small or large
farmers or between varieties grown on lepara or mera land. There
was a trend towards more owners using C591 andPak 81 than
tenants but the figures were not significant.

Fertilizer Use

Farmers only used nitrogenous and phosphorous fertilizers in
the study area. No farmers were found using potash. For
nitrogen, urea was the most common source, together with the
nitrogen in diammonium phosphate (DAP). The percentage of N
users has remained constant over the 4 study years and averaged
90% (Table 9). Phosphorous use has also been relatively
constant but less than nitrogen, with an average of 75~ user.
(Table 9). Diammonium phosphate and single super phosphate (SSP)
were the main P sources. There was little difference in
nitrogen use between farm size or tenancy groups or land type.
Phosphorous, however, was used more by small than large farmers
(70% vs 63%), by more tenants than owners (86~ va 74~) with no
difference between land types.

16



Just under 30~ of the fields were given farm yard manure but
farmers mostly apply this to 1epara land. Of the total 1epara
lands, 57~ received farm yard manure as compared to 18. for mera
land. Results from agronomy trials (Hobbs et al. 1986) show
that FYM can partially substitute for chemical phoaphorous
fertil izera

Table 9. Fertilizer use by wheat fanMers from 1983-88
in the barani areas of Pothwar Plateau of Punjab

Year " N Kg N
" P

Kg PIGs " FYM
users /he users /ha users

1982 - 83 87.0 47 77.0 ~4 NA

1983 - 84 90.9 50 65.5 53 26.~

1984 - 85 91.8 50 74.5 52 34.5

1985 - 86 91.0 56 84.0 48 27.0

All 90.2 !51 75.0 49 29.4

Table 9 also gives the per hectare rates of Nand P20S used
by farmers. These levels are below the recommendation for the
area but are close to levels calculated for a marginal rate of
return of2 from response curve experiments conducted in the
study area (Hobbs et al. 1986). There is still scope for
increasing yields by convincing all farmers to use nitrogen and
phosphorous and by increasing doses. Data from soil fertility
trials suggest that 70:70:0 kg N:P:K would be a good
recommendation for the area and would take account of the
variability in rainfall across years. Phosphorous should be used
in equal doses to nitrogen in dry years but nitrogen can be
increased in wet years (Hobbs et al. 1986). The average
fertilizer use over all years was 82 kg nutrients/ha -45 kg Nand
37 kg P20s/ha in the study area. Many of the non users of
fertilizer grew the local variety C591. Only 70~ and 37~ of the
farmers who grew C591 used Nand P, respectively. This compares
with 92 and 76~ for the Lyal1pur 73 fields and 92 and 85~ for the
Pak 81 fields. Since C591 does respond to intermediate levels of
fertilizer, the farmers should be encouraged to use fertilizer
even for this high Quality, tall wheat variety.
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Weeds

Weeds were not a serious problem in the area with less than
2~ of fields visually scored as being serious (economic damage).
Thirty five per cent had no weed problems and 53~ only a minor
problem.

Farmers do very little manual hand weeding in the area,
although some weeds are removed at the same time that mustard is
removed for fodder in January and February. No herbicides are
used.

Interestingly, more weeds were present in the dry year of
"1983- 84 (24.5~ moderate rating) than in 1984-85 and 1985-86.
Weed populations probably increased in the wet year of 1982-83
and more weed seed was produced for germination in the following
year. In other words, the weed population is influenced by the
weed growth in the previous year. Weeds were a problem in 26.4.
fields in 1983-84 as compared to 3.6. and 4.5~ in 1984-85 and
1985-86, respectively.

Threshing and Harvesting

Harvest date varied by years from April 16 in the dry year
of 1984-85 to May 3rd in the wet year of 1982-83 (Table 10).
Since the planting date was the same in all years, the crop
duration varies according to years and is influenced by
temperature and availability of moisture. In dry years, there is
more moisture stress, temperatures are higher and crop duration
is shorter.

Table 10. Method of threshing used wheat farmers
from 1983-86 in the barani areas of Pothwar
Plateau of Punjab

Method of threshing
Year

1982 - 83

1983 - 84

1984 - 85

1985 - 86

All

Date
Sample Bullock Threaher Tractor

May 3 22 54 24

April 27 11 83 7

April 16 17 83 0

April 29 1 99 0

April 26 13 80 7
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Most of the harvest was done by family labour with many
women and children found cutting the samples. There was a labour
shortage in the area which was reflected in significant increases
in wage rates over the four study years. In 1982-83 daily wages
were Rs 20-25 per day plus meals. By 1985-86 this cost had risen
to Rs 40-45 per day. Despite this rise in wage rates, labour was
still not readily available for this menial chore. There is
scope for introduction of mechanical cutters in the area to ease
this labour constraint. Several prototypes have been tested in
the area, but many suffer from poor construction materials and
frequent breakdowns. If these problems can be solved, this
technology will become popular. Large combines have not been
used in the barani areas and may be less popular than in the
irrigated areas because farm size is much smaller and farmers
need the bhusa for animal feed.

There are 3 ways of threshing. The most popular is the
mechanized thresher, which has grown in use from 54. in 1982- 83
to 99% in 1985-86 (Table 10). This is usually hired on contract
by farmers on payment of a percent of the crop. They are usually
powered by a belt driven from a tractor. This method is Quick
and produces a clean sample. It also produces a chopped up bhusa
which can be used directly for animal feed.

The other two methods involve driving bullocks or tractors
over the bundles followed by winnowing the seed from the bhusa.
This is more time consuming although the farmers prefer the bhusa
from this system. Obviously, as more of the locally made
threshers have become available the farmers have chosen speed and
convenience over better bhusa quality.

Yields'of Wheat

The yields in the Jatli area by year are shown in Figure 4
and Table 11. Considering the variation in rainfall and
temperature in these 4 years, the variability in average yield
across years is less than expected. The average yield of 1.98
t/ha is also favourable in comparison to the average yields of
1.78, 2.29 and 2.78 recorded in the irrigated Punjab's rice-wheat
and cotton-wheat zones and NWFP maize-wheat zone in 1985,
respectively (Byerlee et a1. 1986).

Variability was high within years (Tab1. 11), with yield of
the local wheat variety less variable than those of the two
improved varieties. The reasons for the variability in yield
will be discussed later, but the data show that yields up to
5t/ha are being achieved by farmers in the area. This indicates
that there is a large untapped potential for increasing wheat
yields in the barani areas. Official statistics put barani wheat
yields in the Punjab well below 1 t/ha (1984-85 barani wheat
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yield was 0.79 t/ha) for all of Punjab and 1.18 t/ha for
Rawalpindi division.

The stability of yield across years is related to the
practice of mixing a brassica crop with the wheat (75. fields).
In wet years like 82-83 and 85-86, the brassica erop 1s luxuriant
and competes with the wheat crop and lowers wheat yield. In dry
years, the brassiea crop has poorer stands and less growth and is
less competitive with wheat. In this way the yield of wheat is
stabilised in the barani areas across years of varying rainfall.

The low yield of wheat in some of the irrigated areas of
Pakistan is related to more intensive cropping that affects .oi1
fertility and the ability of farmers to plant at optimal dates.
In barani areas, wheat is usually planted after a fallow period
and planting on time is not a constraint. The fallow period also
allows the soil to replenish some nutrients by weathering. If
proper use of balanced fertilizer is combined with good rainfall
on some of the better soil series of the Pothwar tract (Gu1iana
series) potential yields of barani wheat can exceed those for
irrigated areas because planting date conflicts are eliminated.
Data from agronomic trials in the Jat1i area (Hobbs et a1._ 1985)
have averaged 5 t/ha in good years and exceeded 7 t/ha in
specific experiments.

The increase in yield in 1985-86 is partly due to the
better rainfall distribution (Table 1 ) but also the higher
percentage area planted to Pak 81 (Table 8 and 11). In 1984-86
and 1985-86 when many fields of Pak 81 were saMpled, this variety
significantly outyielded both Lyallpur 73 and the local variety
C591 (Table 11). Pak 81 did better in both the dry year, 1984-85,
and the wet year, 1985-86. This has also been confirMed by data
collected from agronomy trials in the area in the past 4 years
(Hobbs et al., 1985; NARC Annual Reports). Pak 81 was not mixed
with brassica as frequently as for Lyallpur 73 or local
varieties. The figures for mixed cropping are 80., 75. and 67.
for local, Lyallpur 73 and Pak 81, respectively. However, this
difference is insufficient to explain the extra yield for Pak 81
which has a better yield potential than the other 2 varieties.
Pak 81 was selected for irrigated areas where it has the highest
yield potential. These data show that it is also a suitable
variety for high and medium rainfall barani areas.
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Table 11. Percent of sample and yield of the 3 Major
varieties grown in the Jatli area fra. 1982-83
to 1985-86

• of
Sample

Yield
t/ha

Range
Yield

Significance
between variety

1982-83 average 1.90 0.50-4.85
Lyallpur 73 91 1. 93 0.50-4.85
Pak 81 2 1.92 1 . 73-2. 11 0.42
Local 7 1.53 0.60-2.98

1983-84 average 1. 77 0.40-4.20
Lyallpur 73 88 1. 73 0.40-4.20
Pak 81 2 1.60 1.00-2.20 0.18
Local 10 2.13 0.86-3.30

1984-85 1.83 0.68-3.56
Lyallpur 73 76 1. 70 0.58-3.56
Pak 81 19 2.44 0.87-4.40 0.0012
Local 5 1.62 0.85-2.34

1985-86 2.44 0.46-5.00
Lyallpur 73 39 2.17 0.56-3.83
Pak 81 55 2.73 0.46-5.00 0.0034
Local 6 1. 51 1.00-2.20

Table 12 is a cross tabulation of management practices by
low and high yielding samples. The following factors were
related to the high yield group:

a) Fewer tenants' fields in the hig~ yielding samples.

b) Almost half of the high yielding fields were on lepara
land where more farm yard manure was used. Only 12.5~

of the high yielding fields were on meia land.

c) The high yielding fields were given one more ploughing
than the low yielding fields.

d) Almost 40~ of the high yielding fields were planted to
Pak 81 as compared to less than 10~ of the low yielding
fields.

e) Fertilizer use, especially phosphorous, was higher in
the high yielding group. More nitrogen and phosphorous
were applied on the high yielding fields.
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f) High yielding fields had fewer weed problems.

g) High yielding fields were ploughed more by tractor and
planted more by tractor pulled drills.

Table 12. Summary of major differences in fanming systems
and production practices in low and high yielding
fields in barani areas, 1983-86, Pothwar Plateau
region of Punjab

Low yielding
fields

« 1.5t/ha)

High yielding
fields

() 2.5t/ha)

Significance
level

Percent sample 37 25
Average wheat yield 1.13 3.22

General
Average farm size (ha) 2.96 3.06 0.78
Percent tenants 14.2 4.8 0.027
Percent mera land 87.5 58.0 0.001
Percent mixed brassica 74.8 74.0 1.000

Percent Dosala dofasla 80.5 74.0 0.26

Production Practices
Avg No. ploughings 7.7 8.5 0.09
" local variety 9.0 4.8 0.30
" Pak 81 users 8.4 38.5 0.0001
" N - users 91.0 92.3 0.88
" P - users 70.3 84.6 0.013
Avg. dose N Kg/ha 41.5 53.0 0.003
Avg. dose PzOs/ha 31.8 43.8 0.002
" FYM users 18.3 38.6 0.002
" fields weed problem 20.9 2.6 0.0006
" use animals plough 34.8 21.4 0.008
Planting date oct 30th Nov. 1st 0.20
" planted by drill 26.5 55.8 0.001
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There were no differences between high and low yielding
groups with respect to farm size, mixed cropping, cropping
pattern, percent local variety, percent N users or planting date.

These cross tabulations are confirmed in the following
multiple regression equation for wheat yield:

Yield (kg/ha) = 0.917 + 6.04P - 0.0452p2 + 471 PAKUSER
0.07* 0.103 0.0002

+ 404 LOT + 325 DTE - 416 OWE + 221 PTM
0.0001 0.037 0.0035 0.025

+ 35.3 PLN + 363 YR. 0.01 0.002

1=wet

P
p2
Pakuser
LOT
DTE
OWE
PTM
PLN
YR

=
=
=
=
=
=
=
=
=

kg P20s/ha
phosphorus square
Dummy for users Pak 81 0 ~ other
Land type 0 = mera, 1 = Lepara
Dummy for ownership 0 = tenant, 1 = owner
Dummy for weeds 0 = none, 1 = weedy
Planting method 0 = Other, 1 = drill
Number of ploughings
Dummy for year O=dry

R2 = .29 * Significance

There was no significant effect of N fertilizer and the P
figures are not significant at 5~. In controlled fertilizer
experiments in farmers' fields nitrogen and phosphorus are
economic when used in a balanced dose (Hobbs et al., 1985). One
reason for the inability to detect a fertilizer response in this
survey may be the inability of farmers to recall at harvest time
the quantity of fertilizer applied to a specific field. Another
may be the lack of "control" of the nitrogen effect, which may be
correlated with other inputs, including use of phosphatic
fertilizer, number of ploughings and variety.

The significance of number of ploughing number is interesting
and supports the farmers' ideas that more ploughing leads to
better moisture conservation, less weeds and better yields.
However, too many ploughing may result in compaction problems, an
issue that needs further study. Each ploughing yields about Rs 70
per hectare, though, which does not provide a very big economic
margin when ploughing costs 60 Rs/ha.

There was a significant difference between weedy and non
weedy fields. The increase of 445 kg/ha would be sufficient to
provide an economic incentive to use the phenoxy type herbicides
but only just sufficient for the substituted .urea compounds.
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Economics and Profit

The economics of barani wheat production are shown in table
13 for low, medium and high yielding fields. The effective price
of wheat is calculated in Table 14 and used in the calculation of
returns. In the effective price, the cost of harvesting,
threshing and transportation to market is deducted from the final
price. These costs come to 28.6 percent of the value of the
product. Assuming a 2 tjha yield and an official price of Rs 80
per maund, net field returns are Rs. 1,144/ha. Any technology
that can reduce land preparation, harvesting and post-harvest
costs would improve the economics of growing wheat. The high
cost is partly the result of the high labour charges in the
barani areas because of the scarcity of male labour. Most males
are attracted to the urban areas, the army or overseas for
employment.

The costs of production are higher in the barani areas for
seeding than in the irrigated areas because of the need to place
the seed in the soil moisture by 'pora' or seed drill. However,
fertilizer costs are lower and there are no irrigation costs. In
balance, the costs of production for barani wheat are less than
irrigated wheat. The net returns for wheat were sufficient to
offset the costs of production, including land rent for all
yield levels - low (1.13 t/ha), medium (1.99 tjha) and high (3.22
tjha) - although the returns at the low yields were not very
high. The addition of the wheat bhusa to the gross return was
responsible for the positive net returns. Returns to labour
exclusive of harvesting and threshing costs were below the going
wage rate for the low yielding fields but favourable at the two
higher yield levels (Table 13).

Conclusions and Implications

Official statistics for Rawalpindi Division of Punjab for
1985-86 show that wheat was grown on 520 thousand hectares and
produced 645 thousand tons of wheat at an average yield of 1.24
tjha. The average yield for all the Punjab barani wheat in the
same year was 1.1 tjha. In the crop cut survey in Rawalpindi
district it was 2.44 t/ha. The data from the 4 years of the
survey averaged just under 2 tjha. Although crop cuts tend to
overestimate yields, and some of the poorer areas of Rawalpindi
district were not included in the survey, it may be worthwhile
for the crop reporting service of the Punjab to review their
statistical coll~ction procedures for this important wheat
growing area of the country. These statistics should also have
some measure of -the quantity of bras~ica mixed with the wheat.
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Table 13. Enterprise budget for low, medium and high
yielding fields, in Jatli area, Punjab.

Low Yield Medium Yield High Yield
(<1 .5 t/ha) (1.5-2.5 t/ha) (>2.5 t/ha)

Activity -------------- --------------- --------------
Rate (Qty (Cost) (Qty (Cost) (Qty (Cost)
Rs /ha) (Rs/ha) /ha) (Rs/ha) /ha) (Rs/ha)

Yield average

Ploughing 60/hr 9.5
& Planking hr

1 . 13

573 10.7
hr

1. 99

645

3.22

10.5
hr

630

Seeding Cost:
Wheat seed 2.5/kg 92 231 95 237 106 265
Planting 150/ha 150 150 150
Cost

Fertilizer:
Nitrogen 5.65/kg 45 257 50 285 57 324
Phospho 4.22/kg 45 190 50 211 51 218
Transport 2/bag 8 9 10
Spreading 20 20 20 20
-----------------------------------------------------------------
Total Variable Cost 1429 1557 1617

Land Rent 750/ha/ 375 375 375
year

Total Cost

Gross Returns:

1804 1932 1992

-Grain 1 .26/kg* 1. 13t 1424 1.99t 2507 3.22t 4067

-Straw

Total

0.38/kg 2.26t 859

2283

3.98t 1512

4019

6.44t 2447

6504

Net Returns/ha 479 2085 4510
including land rent

Net Returns/ha 854 2462 4887
excluding land rent

Return on Capital ~ 27 108 226

Return on labour Rs/day 34( 14)** 139(15) 282(16)

* Net field price per 40 kg as calculated in Table 14.
**Figure in brackets is labour days, exclusive harvest and
threshing_
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Table 14. Calculation of the net field price of wheat,
barani areas, Punjab, 1988.

Activity

Harvesting and transport
to threshing floor

Threshing

Labour for threshing

Transport from threshing
floor to market

Octroi

Unloading Charges in the
Market

Weighman's wage

Commission agent's fee

Wheat receival price

Representative Cost

5 mds/ha for
a yield of
2 t/ha

5 kg/40 kg

15 kg/day

Rs 4/40 kg

Rs 1/90 kg

Rs 0.50/90 kg

1.00 kg/90 kg

Rs 3/40 kg
or 4 ~ of value

Rs 78/40 kg

Remarks

One tenth of the
produce i s taken
as harvesting
cost.

Cash is Rs
100/hr with about
10 mds/hr

Rs 40/day

One bag contains
90 kg

-do-

-do-

Official price
is Rs 80/40 kg

Net quantity sold = 28.6 kg/40 kg harvested

Net price(wheat price - cash costs) = 78 - 7.6 = Ra 70.~/40 kg

Net field price of wheat = 70.4 x 28.6/40kg = Rs 50.3/40 kg

Net field price of wheat + bhusa = 50.3 + 15 = 65.3/40kg

Source : Interview with local farmers and "arthis"
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The data indicate that Pak81 , which was selected for the
irrigated areas of the Punjab, was also good for the higher
rainfall barani areas. This has implications in designing a
breeding program for the rainfed lands. One constraint with Pak81
and the other short-statured wheats is their short coleopt11e
length. If rains are poor in October, seed must be placed
relatively deep into moisture for good germination. Several
options are available to solve this problem:

1. Select varieties with longer coleoptile. or varieties
that can emerge from greater depth with good vigor.

2. Develop seed drills that can place seed into the soil
moisture but not cover the seed too deep. The existing
rabi drill partly accomplishes this task by forming
ridges and furrows as it plants.

3. Develop varieties that can be planted earlier and take
better advantage of the monsoon rains. Early October
planting would be a suitable date for this purpose. In
fact, in the drier barani areas of the Punjab, farmers
plant local wheat lines at this date. Local Desi
varieties also have longer coleoptiles and can emerge
from a greater depth. Improved varieties would need
tolerance to the warmer temperatures that occur in
October, more disease tolerance to the root rots and
leaf blights that occur at higher temperatures and the
ability not to bolt and flower too early. If the latter
occurred flowering could be affected by frost.
Facultative winter, winter by spring, or spring by
winter crosses should be screened for this purpose.

An added advantage for the early planted varieties would
occur in wet favorable years when the extra vegetative growth
could be cut for fodder, the crop topdressed with nitrogen and
allowed to tiller and flower.

Another problem in the barani area is availability of seed of
the new varieties. Many fields in the area have mixed stands
containing many off types, including desi varieties. The main
reason for this is that most farmers use their own seed for many
years and do not appreciate the need for good seed. Seed
purification and replacement programs could help overcome this
problem. The Punjab Seed Corporation also needs to assign
specific funds and resources to produce seed specifically for the
barani areas. The seed must also be available earlier than in
irrigated areas since barani farmers sow wheat in late October to
early November as compared to one month later in irrigated areas.
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Fertilizer

Farmers are using fertilizer at an average rate of 61:~9:0

kg N:P:K/ha which is about 70~ of the recommendation for the
area. Ten percent of the farmers are not using nitrogen and 25~

do not use phosphorus. Agronomic data show that wheat responds
to both Nand P in wet and dry years (Hobbs et a1. 1985).
Although barani farmers grow wheat in a more risky environment
and will be more conservative in using costly inputs, the baran1
farmers in the medium and high rainfall zones should be
encouraged to use a balanced dose of Nand P on wheat up to
levels they can afford. As with seed, fertilizer needs to be
supplied one month earlier in barani than irrigated areas.

More research data are needed on wheat response curves by
soil type and across years in association with reliable soil
tests to allow fertilizer recommendations to be made on a
scientific basis. Careful selection of fields and proper
descriptions of the soils of the selected fields are needed for
these important correlation studies.

Land Types

The yields of wheat from lepara and mera land are
significantly different. The use of farm yard manure and other
composts on the lepara land are partly responsible for this
difference. It is essential that this difference is taken into
consideration when formulating recommendations or developing a
research program for the area.

Mixed Cropping

Animal ownership is an important component of the farming
system of the area. The provision of fodder for these animals is
very important with the brassica fodder removed from the wheat
fields, a major source of green fodder for animals in the months
of January to March. More research is needed on this complex
crop management practice to optimize the productivity of both
wheat and fodder and to provide the grain and fodder needs of the
farmer. Data from trials indicate that farmers have sound
agronomic and economic reasons for this practice (Hobbs et a1.
1985). Farmers are more likely to have a failed mustard fodder
crop in a dry year if grown alone (RazzaQ, personal
communication). If the two crops are mixed, and the mustard
fails, the wheat crop still provides some income. Researchers
and extension people must include this mixed cropping practice in
their minds whilst planning experiments or making
recommendations.
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Mechanization

This is a major factor for improving wheat productivity in
the barani areas and one of the major reasons for increased
yields in the past decade. Farmers have adopted mechanization
very Quickly in the last 20 years (Hobbs et a1. 1988) and the
data in this study show significant trends to increased
mechanization in ploughing, planting, harvesting and threshing.
The availability of tractors and drills as replacement for weak,
underfed animals has meant faster land preparation and more
timely planting into residual soil moisture.

The whole issue of maintenance and availability of suitable
equipment to small farmers is important. The barani farmers seem
to have overcome some of these problems by hiring tractors and
implements on a contract basis and leaving the maintenance to the
contractors. This policy should be encouraged in the future to
allow small farmers to make a living from agriculture.

Overp10ughing seems to be a problem in the barani areas with
farmers averaging 8 p10ughings before each wheat crop. Research
data (Khan et a1. 1986) show that compaction is a problem in some
fields. Whether this is due to the introduction of tractors or
some other farmer practice or even a natural phenomenon of the
soil ne~ds further study. Khan et a1. 1986 showed that deep
ploughing with a moldboard plough could increase wheat yields
significantly. Results varied from site to site and from year to
year. The main factor responsible for the benefit was the
removal of a compact layer below the plough layer that was
restricting rooting. More research is needed to fully understand
the reasons for the compaction and to determine the frequency of
deep ploughing and how recompaction can be minimized.

The issue of the availability of a suitable plough is
important. Moldboard ploughs are used for deep ploughing in
Fatehjhang tehsi1 in Attock district (Hobbs et ala 1988).
Availability through local manufacture was hypothesised for the
popularity in this area. The farmers believed in deep ploughing.
A survey is needed to determine why this practice is limited to
this one area.

Seed drills allow faster planting and better utilization of
residual moisture. Locally made drills are cheap, but often
poorly constructed and not very durable. In dry years the seed
must be placed deep into soil moisture. Agricultural engineers
should help develop a drill that allows this flexibility of deep
seeding without burying the seed too deep. This would require a
ridge and furrow system with seed placed and pressed with a depth
wheel at the bottom of the furrow. The seed system should also
be improved to give better distribution and give flexibility for
planting different crops.
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Harvest and threshing is a major cost in wheat production.
Development of a cutter is in process and if it can be made more
reliable would be very popular amongst barani wheat farmers. At
present, most farmers are forced to use family labour for harvest
because of the high labour rates in the area and the scarcity of
labour. Most male labour has been attracted to urban areas, the
army or overseas employment. Combines are probably leS8 favored
in this area because the farmers need the bhusa for their
animals. A cutter/binder would be useful, but existing
prototypes and imported machines have had problems with the
string and knotting.

Private Sector

Stimulation of the private sector in the bareni areas is
an important policy issue. This should be done in such a way as
to help small farmer and not to displace them. Contract
services are an existing private sector involvement that should
be continued. A further step would be the development of "egri
tech" service centres. At these centres the private sector would
make available equipment, advice and inputs to the farmer. The
agri-tech consultant would be a link between research and the
farmer. The farmer would be able to obtain information on how to
improve his wheat production and at the same time purchase or
rent the needed inputs to enable him to utilize the latest
technology. These agri-tech centers could also be a depot for
credit, procurement and inputs such as seed and fertilizer.

The key to improved barani agriculture is the efficient use
of soil moisture. This can best be done through mechanization
and reasonable use of modern inputs. The bareni lands of the
Pothwar Plateau in the medium and high rainfall zones have a
potential for significant increases in wheat production through
better crop management. A more problem oriented, on-farm/on
station, multidisciplinary research approach is needed to
ideptify the factors for this potential. Social scientists
should be included to economically assess the main innovations
and their feasibility to farmers, so that chances of adoption by
farmers can be assessed. Close farmer contact is needed as a two
way feed back system to fine tune the system. Once a
recommendation is made, the private sector or extension must be
geared to extending the information or input to the small fermer.
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Appendix 1. Survey form for the baran; crop cut survey.

SURVEY OF WHEAT PRODUCTION PRACTISES
AND YIELDS-BARANI AREAS

VAR • CODE

1

2
3

4

--5 6

7

'8

9
10

11

12

13

14

Variety:

Intercropping:None Mustard

Seed rate for wheat: I
Seed rate for mustard: /

Seeding date:Month Week 1 2 3 4

Seeding Method:B/C Pora Drill

Type of land:Lepara Mera Othr (sp)
Plot tenure:Owner__Tenant{~ share)__Lease(Rp/yr)

SAMPLE • ROAD _

Date_-:-- _
Plot Size _

Previous crop:Fallow Other {sp) _

Seed Source:Own__Neighbour__Certified_Other _

Next crop:Maize_Jowar/Bajra__Peanut__Pulses_Oth_15 _

Land prep:animal-OWn Rent__Tractor-Own__Rent___ 16 _

Total number of ploughings: 17 _
Basal Fert:(bags/ >Urea DAP NP AS AN 18__19__20__

Second Fertilizer:(bags/ )Ur~a__AS__AN _
21 22 _
Farm Yard manure:Quantity / _ 23 _

Weed control:None Hand Herbicide (sp) _ 24 _

Harvest labour: Family Hired Both 25 _

Threshing:Thresher Bullock Other (sp)_ 26 _

Farmer's estimate of yield ,mds/ _ 27 _

Total Area: Farm, Wheat Fallow _

Area of wheat harvested for fodder: _

28_29_30___

31 _
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..,

Farmer's name Vi 11 age 32
Extent of lodging (percent of field): 33

Weediness: (O:none, 3=serious) 34

Weight of unthreshed bundles: KG 35.

Weight of threshed grain: kg.Moisture ~ 36

COMMENTS

35



Appendix 2. A brief description of the 4 major soil
series in the study area. (Soil Survey
of Pakistan, Lahore)

1. Guliana series - deeply developed, well drained, non 
calcareous, silty loam to silty clay, loess soil.. They
have a brown to dark brown, friable, non-calcareous
silt-loam top soil with massive and weak granular
structure. This overlies a dark greyish brown, friable,
non-calcareous, silty clay loam and a substratum of dark
yellow brown, calcareous silt loam with many lime
concretions. The pH is 7.8. Plant available moisture
to 1.5m depth has been calculated to be 146 mm for this
soil (Sandhu et·al., 1987).

2. Rawalpindi series - these are very deep well drained,
medium textured soils, decalcified to a depth of two
feet. They have a yellowish brown, friable, non
calcareous, massive, very fine sandy loam topsoil
about six inches deep. This overlies a brown to dark
brown, friable non-calcareous, silt loam subsoil. The
sUbstratum is yellowish brown, friable silt loam,
strongly calcareous with lime concretions. The pH is
from 7.8 - 7.9.

3. Rajar series deep, well drained, strongly
calcareous, medium textured soils. They overlay
yellowish brown, strongly calcareous, silt loam sUbsoil
and substratum. They are extensive in the severely
eroded parts of the loess plains. The pH is 8.2.
Plant available moisture to 1.5m is 178mm.

4. Balkassar series consists of deep and moderately
deep, well drained, calcareous, moderately fine
textured soils derived from underlying sand stones.
They have brown to dark brown, very friable, slightly
calcareous, sandy loam topsoils. This overlies a dark
greyish brown, friable, strongly calcareous, sandy clay
loam B. horizon. The substratum is strongly
calcareous, semi-consolidated sandstone. The pH is
8.0. Plant available moisture is 54mm.
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