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FOREWORD

Rice and wheat are the most important crops in Pakistan and
are directly related to the food security of the country. Rice
cultivated area has increased from 1.5 million hectares (Mha)
in 1970 to 2.9 Mha in 2017. Similarly, its production has
increased from 2.2 million tons (MT) in 1970 to 7.5 (MT) in
2017. During 1970, the wheat cultivated area and production
was 5.9 Mha and 6.5 MT, respectively which have increased to
8.8 Mha and 25 MT, respectively during 2017. The average
yield of rice increased from 1466 kg/hain 1970 to 2568 kg/ha in
2017 whereas wheat yield has increased from 1079 kg/ha in
197010 2795 kg/hain 2017.

The horizontal and vertical expansion of rice and wheat has
tremendous pressure on the existing surface and groundwater
resources. As no new reservoir has been built after 70s, there
were no additional surface water supplies to meet the growing
water demand of these two crops. Therefore, the pressure was
shifted to the groundwater to supplement canal water supplies.
As a result, groundwater started depleting in many canal
commands.

The rice is considered to be a high-water requiring crop. With
this mindset, farmers keep on water standing in rice fields
resulting into huge seepage and evaporative losses. Infact,
rice water requirement in central Punjab is only 480 mm
whereas in the Lower Indus Basin, it is 1200-1400 mm.
Similarly, wheat water requirements in the central Punjab is
421 mmwhereasitis 388 mmin the Lower Indus Basin.



The farmers normally apply 2-3 times more water to wheat crop
and 6-10 time more water to rice crop than their actual
requirements. This is mainly due to the flat sowing/
conventional methods of irrigation and lack of knowledge about
irrigation scheduling. At the verge of growing water scarcity and
competing demands between the various sectors, the existing
irrigation practices are no longer a viable option.

Pakistan Council of Research in Water Resources (PCRWR)
through a series of experiments proved that the existing water
use of these crops could be reduced by more than 50% simply
shifting to bed plantation. The report provides an insight into
technical and economic benefits that can be derived by
adopting bed plantation technique.

Dr. Muhammad Ashraf
Chairman, PCRWR
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CHAPTER -1
1 INTRODUCTION

Wheat followed by rice occupies the area over 26 million
hectares (Mha) in South and East Asia to meet their food
demand (Timsina and Connor, 2001). About 240 million people
in South Asia consume rice and/or wheat produced in rice-
wheat system (Benites, 2001). In Pakistan, about 2.90 Mha
area is under rice-wheat cropping system. Pakistan has
agrarian rural based economy wherein; agriculture sector
contributes about 20% to the GDP and absorbs 44% of the
labour force whereas; about 60% of the rural population
derived their livelihood from agriculture (GoP, 2012).

To meet the growing wheat demand, global production needs
annual growth rate of 1.6% to 2.6% which can be mainly
achieved through improvement in water productivity.
Agriculture sector in Pakistan is continuously under stress due
to the low yield of crops as compared to other developed
countries (Ather et al., 2006). Increasing population has
increased the water demand for industrial and domestic users.
In this scenario, low water productivity in agriculture is a great
concern.

The shortage of canal water in many areas forced the farmers
to rely on groundwater (Taj et al., 2005; Ashraf, 2016). As no
new water storage has been built over the last forty years, the
increasing requirement of food can only be met by increasing in
crop production per unit of water applied. This can be achieved
through adoption of innovative irrigation technologies (Farooq
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et al., 2006; Ashraf, 2016). On average, the world's rice fields
use around 1.4 m® of water for producing 1 kg of rice with water
use efficiency (WUE) of 0.71 kg/m’ whereas the WUE of rice in
Pakistan is less than 0.45 kg/m’. In case of Basmati rice, the
WUE is even as low as 0.08 kg/m’ found in the Lower Bari Doab
Canal (LBDC) command (Ashraf etal., 2010).

The planting of crops on raised beds is one of the improved
irrigation techniques. It is being practiced for all crops, all over
the world and is an effective and improved irrigation method
with several advantages. Bed plantation is an efficient irrigation
method which increases the yield and reduces the crops
lodging risk (Hobbs and Gupta, 2003a; Naresh et al., 2017).
Studies in the USA have shown considerable water saving with
irrigated rice on raised beds over conventional flooding (Vories
et al., 2002). Recent research activities in India and Pakistan
showed many advantages of bed planting in rice-wheat
systems. It improves water distribution and water use
efficiency, fertilizer use efficiency, reduced weed infestation
and lodging (Gupta et al., 2000; Hobbs and Gupta, 2003b).

Pakistan Council of Research in Water Resources (PCRWR)
conducted series of experiments for planting of rice and wheat
on the beds during 2010-17 atits Research and Demonstration
(R&D) Centre Sialmore, Sargodha (Punjab) with the objectives
to identify the potential of raised beds in terms of yield and WUE
in rice-wheat cropping system in the Indus Basin.



CHAPTER - 2
2 MATERIALS AND METHODS
2.1 Study Site

The Research and Demonstration Centre of PCRWR is located
in village Hayatpur near Sialmore, district Sargodha, Pakistan
at latitude 31.95° E, longitude 73.11° N and altitude of 189 m
above mean sea level (Figure1). Major Crops of the district are;
wheat, rice and sugarcane but farmers also produce some
other crops and vegetables. The Centre falls in Chaj Doab (the
area between Chenab and Jhelum rivers). The soil of the
Centre is non-saline, sandy loam, having average pH value of
7.9 and Electrical Conductivity (EC) of about 2.0 dSm™.
Groundwater is the only source of irrigation. Being adjacent to
River Chenab, the groundwater is of good quality; EC of
groundwater is 0.85 dSm”, pH 7.5, sodium absorption ratio
(SAR) 3.20, and residual sodium carbonate (RSC) of 3.0 meq/I.

] CitrusOrl:hal'clE

Figure 1: Location map of the experimental site
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2.2 Climate Parameters

The study area is characterized by semi-arid climate; where
more than 80% of the rainfall occurs during the monsoon
season (June to September). Temperature rises up to 50 °C
(122 °F) in the summer whereas in winter the minimum
temperature recorded is as low as freezing point. PCRWR has
established a hydro-meteorological station at the farm that
provides data on temperature (min & max), relative humidity,
rainfall, pan evaporation and water-table depth.

During the study period (2010-17) climatic data collected from
PCRWR weather station was used in the report. However, for
estimating of ET by Cropwat model, additional parameters like
wind speed and sunshine hours were obtained from the
website https://www.worldweatheronline.com/. Average
monthly temperature (min & max) and relative humidity of eight
years of the study period are presented in Figure 2. Similarly,
the monthly average rainfall and ET, estimated by pan
evaporation and Cropwat model are presented in Figure 3. A
class pan evaporation was stationed at the farm and reference
evapotranspiration (ET,) was computed by multiplying the pan
coefficient (K = 0.85) with pan evaporation. The pan coefficient
value was taken from Food and Agriculture Organization
http://www.fao.org/docrep/ X0490E/x0490e08 htm#

TopOfPage.



https://www.worldweatheronline.com/
http://www.fao.org/docrep/X0490E/x0490e08.htm
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Figure 2: Monthly average temperature and relative humidity
(2010-17)
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Figure 3: Monthly average rainfall and ET, during study period
(2010-17)




A piezometer was installed at the Centre in the year 2007 to
record the water-table depth. Figure 4a shows year wise
fluctuation of water-table depth. The water-table depth was
6.4 min the year 2007 which declined at average rate of0.13 m
per year up to 2010. Then a heavy flood occurred and
consequently water-table rose to 6.1 m in the year 2011.
Similarly, another flood occurred in the year 2014 and again
water-table raised up to 5.8 m. After the flood 2014, declining
trend can be seenin Figure 4a. Overall declining trend of water-
table is observed except flooding years. Similarly, Figure 4b
shows that overall the water-table level has been raised after
each monsoon season except 2017 where comparatively less
monsoon rainfalls were received.

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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3.0
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Depth of Water table (m)

Figure 4a: Average annual water-table depth (2007-17)
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Figure 4b: Pre-monsoon and post-monsoon water-table depth
(2007-17)

2.3 Agronomic Parameters and Practices

2.3.1. Experimental Layout and Treatments: Wheat followed
by rice crops were grown during the study period (2010-17)
under two treatments of irrigation methods viz. (i) bed planting
and (ii) conventional. In case of rice crop, the crop was grown
by flood irrigation in the conventional treatment whereas for
wheat crop, zero tillage method was adopted using flood
irrigation. The plots for each treatment were earmarked 0.5 ha
in both the crops. In addition to above two treatments, the
information on prescribed template (Annex-1 and 2) was
collected from farmers during the year 2016-17 regarding
water application, yield of crop and inputs etc. to compare it
with the experiments. Ten farmers were selected in the vicinity
of PCRWR Centre whose interviews were conducted on
seasonal basis.



2.3.2. Land Preparation: The experimental plots were
precisely leveled by LASER Land Leveler once a year (after
harvesting of wheat crop). The crop stubbles were not removed
from the field. However, the harvested residue (wheat or rice
straw) was removed from field before land preparation. The
crop wise land preparation practices are described as follows;

a)

Wheat: Immediately after harvesting of rice crop and
removing its straw from field; four ploughings were
made with tractor mounted tine harrow followed by
planking. Calibrated bed planting drill was used to drill
the seed and fertilizer simultaneously (Figure. 5a&b).
Wheat under zero tillage method was sown by zero
tillage seed drill without any cultivation. However,
farmers used traditional broadcast method to sow the
wheat crop under the conventional/flood irrigation. At
Research Farm, the wheat crop was sown on residual
moisture of rice crop available in the soil. No soaking
(pre-planting) irrigation was applied in both the
treatments before sowing. Seed at the rate of 125 kg/ha.
was used equally in all treatments.

90cm

Figure 5a: Geometry of bed plantation for wheat crop
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b)

Figure 5b: Bed plantation of wheat crop

Rice: There is a gap of about three months between
wheat harvest and rice transplantation. After harvesting
of wheat crop, the land was ploughed twice with the help
of tractor mounted tine harrow and left fallow. About one
week earlier to transplantation of rice seedlings, the land
was leveled by LASER land leveler and ploughed thrice
followed by a planking. The prepared land was further
processed for conventional and bed plantation of rice as
follows;

i. Conventional: Soaking irrigation was applied on
prepared land to maintain standing water in the field.
On the next day of soaking irrigation, the land was
ploughed twice to puddle the soil. Irrigation
supplement was continued as needed to maintain
the standing water in the field. The developed
nursery of 30 days was transplanted manually by
maintaining plant to plant and row to row distance of
approximately 23 cm. The farmers followed their
traditional way of sowing without maintaining proper
spacing.



Bed plantation: In conventionally prepared land
(dry) as above, the beds and furrows were prepared
using the bed shaper. The top width of beds and
furrows were adjusted at 30 cm with a height of 22
cm at the time of preparation (Figure 6a&b). The
beds were prepared a day before the transplantation
of the rice nursery. Irrigation water was applied in the
furrows up to 2/3" height of beds a day before
transplantation as well to attaining optimum
moisture level. About thirty days old rice nursery was
carefully transplanted. Four rows were developed
on each bed with a row-to-row distance of 12 cm and
plant-to-plant distance of 22 cm (Figure 6a).

/‘[\ﬁ f\f WV A

A

12em
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Figure 6a: Geometry of bed plantation for rice crop
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Figure 6b: Bed plantation of rice crop

24 Irrigation

Irrigation scheduling was based on soil moisture deficit (SMD),
monitored through tensiometers and the evapotranspiration
estimated from the pan evaporation. In wheat crop irrigation
was applied at 50% SMD, whereas for rice, the irrigation was
applied daily in furrows till the establishment of crop (about two
weeks). Then irrigation interval gradually increased and
scheduling was set at 50% SMD. In conventional plots,
standing water was maintained during crop period in
accordance with the conventional practices while farmers
applied flood irrigation by traditional method.

The tubewell discharge was measured by volumetric method.
The amount of water applied in each irrigation was determined.
Irrigation in all plots was discontinued at ripen stage of the crop.

11



2.5 Water Use Efficiency and Economic Analysis

The crop yield was determined on whole plot basis and the
average yield of each treatment was calculated. Water use
efficiency was estimated on the basis of yield obtained against
the water used for the crop. Similarly, cost of production and
income was compared for the economic benefit. The cost of
production included the cost of water and non-water inputs
from planting to harvesting of the crop. Similarly, the income
includes income from the grain and the biomass.

2.6 Agronomic Parameters

Information on agronomic parameters such as date of sowing
and harvesting and plant growth parameters for wheat and rice
crops were recorded in each cropping season for all the
experiments (Table 1).

2.7 Soil Analysis

The soil samples were collected by using manual auger from
each experimental plot at the depth of 0-15 cm and 16-30 cm
pre-sowing and post harvesting of each crop. The samples
were analyzed in District Soil Laboratory Sargodha of
Agriculture Department, Government of Punjab. The soil
samples were analyzed for Electrical Conductivity (EC,), pH,
Organic Matter (OM), Phosphorus (P) and Potassium (K).

2.8 Datafrom Farmers Field

A part from the conventional plots (control) at the R&D Farm,
five farmers were selected from the surrounding areas and
their irrigation practices were recommended for comparing
with crops grown at R&D Farm.

12
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wheat on beds and 315 to 318 mm of water to conventional
plots.

Soil moisture depletion and irrigation applied for both the
treatments in wheat is presented in Figure 7. The straight
horizontal line indicates the maximum allowable deficit which
was set at 50% SMD. Whereas, actual soil moisture depletion
before irrigation for different treatments have been shown in
bar chart. The soil moisture depletion and depth of water
applied have been calculated on monthly basis by taking the
average of irrigation applied during the month.

Figure 7: Moisture deficit and irrigation depth applied to wheat crop

Statistical analysis (t test) was carried out at 95% confidence
interval. On average, the difference in amount of water applied
is significant between conventional and bed plantation. Depth
of water applied is significantly higher in conventional sowing in
comparison to bed plantation (Table 2).

3.1.2 Rice

On average 1190 mm and 1700 mm water was applied under
bed plantation and conventional methods respectively
whereas farmers applied 2370 mm water at their fields under
conventional sowing (Table 3). The results indicate 30% and
50% water saving in bed plantation of rice crop with respect to
conventional treatment at center and farmer practice,
respectively. Ultimately, 11,800 m’ water was saved per
hectare. In Pakistan rice is grown on about 2.89 Mha. If, 50% of
the rice area is brought under bed plantation, on average 7
BCM water can be saved in a year. Figure 8 shows the soil
moisture depletion and irrigation applied for both methods. In
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addition to irrigation applied, average rainfall of 329 mm was
received during the crop season.

Figure 8: Moisture deficit and irrigation depth applied to rice crop

The crop water requirement of rice in Pakistan is 500 mm to
1500 mm depending on the agro-climatic conditions (Soomro
et al., 2018). However, in Pakistan farmers are applying 2-3
times or even more water to rice crop than its actual
requirements in a growing season (Ashraf et al., 2010; 2014).

== Moisture depletion before irrigation (BF) . Depth of irrigation applied (BF)
=== Moisture depletion before irrigation (Conv.) === Depth of irrigation applied (Conv.)
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There is myth that rice needs standing water to grow. With this
mindset, the farmers keep water standing in the fields, resulting
into loss of huge amount of precious water, either as deep
percolation or evaporation. This is not only the wastage of
water but also the wastage of precious nutrients present in the
soil (Ashraf and Saeed, 2006).
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and 48% higher WUE was obtained in bed plantation of wheat
as compared to zero tillage and conventional methods,
respectively (Table 2). Naresh et al., (2017) reported WUE of
wheat crop in India as 2.20 kg/m® and 1.29 kg/m’ for bed
plantation and conventional sowing, respectively.

On average WUE of rice crop grown on beds was 0.33 kg/m®
whereas conventional practice at research farm produced 0.23
kg/m® and WUE at farmer's fields was 0.17 kg/m’. It is evident
that WUE under bed plantation was 30% and 47% higher as
compared to conventional treatment at research farm and
farmer's fields, respectively (Table 3). Naresh et al., (2017)
reported WUE of rice crop in India as 0.67 kg/m° and 0.57 kg/m’
for bed plantation and conventional sowing, respectively.

Statistical analysis reveals that WUE is significantly higher in
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bed plantation as compared to conventional sowing and
farmer's field for both rice and wheat crops (Tables 2 & 3).
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The WUE can be improved either by increasing crop yield or by
reducing the amount of water applied without affecting the crop
yield (Molden et al., 2010). Researchers found that better
timing of irrigation and controlling amount of water applied can
improve irrigation efficiency and water productivity with little
additional cost (Jensen, 2007; Vazifedoust et al., 2008;
Rockstrom et al., 2007). Suweis et al., (2013) reported that
increase in water productivity through agricultural practices
improved the sustainability of trade of the water rich countries.
Qureshi (2011) affirms that the only way to achieve food
security is to increase land and water productivity by
introducing water conservation technologies such as precision
land leveling, zero tillage and bed planting.

3.3 EconomicAnalysis

The economic analysis has been carried out for individual
treatments/methods of irrigation. Total cost of production
(water and non-water), gross income (grain and straw) and net
return are considered for economic analysis. It was found that
bed plantation of rice increased netincome by 12% and 68% as
compared to conventional methods at research farm and
farmer's field, respectively (Table 5). Naresh et al., (2017) also
reported that net profit for rice crop in India was IRs 37200 and
60% higher for bed plantation as compared to conventional
method. Mollah et al., (2009) reported highest benefit-cost ratio
in bed planting for 70 cm wide beds (1.97) and the lowest in
conventional method (1.61) forrice.

For wheat, there was 5% and 20% increase in net income in
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beds plantation as compared to zero tillage and farmer's field,
respectively (Table 4). Similarly, Majeed et al., (2015) reported
that economic return of wheat crop was 29% higher in bed
planting as compared to flat planting. While many researchers
also reported lower costs of production for wheat crop in bed

planting g ran ) .f . .2 . céo% Oi;[o compared to
conventior] | Stho( Red el |2(S|Sayre, 2003 and
Conngr et = 03) _ pre(_ I, N_ah{ |, (2009) reported
highegt be S ost| S adn S i S tind = 20 cm wide beds
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there is significant difference in net income of bed plantation as
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compared to farmer’s practice. The net income of bed
plantation increased Rs. 64,571 and Rs. 15,900 per hectare in
case of rice and wheat crops, respectively.

3.4 Soil Analysis

The soil samples were collected from the plots under trial
before sowing and after the harvesting of each crop. The ECe
increased from 1.3 to 1.7 dS/m and 1.5 to 1.8 dS/m for bed
plantation and conventional fields, respectively (Figure 9).
Statistical analysis reveals that there was no significant
variation in ECe for both the treatments. Similarly, the variation
in pH was observed in both treatments but statistically there
was no significant difference in pH during the study period. Soil
fertility (i.e. organic matter, phosphorus and potassium)
fluctuated slightly in both the treatments but there was no
significant change over the study period (Figure 10).

Figure 9: Electrical conductivity (ECe) and pH of the soil

Figure 10: Organic matter, phosphorus and potassium of soil

(Devkota et al., 2015) conducted a study in cotton-wheat-
maize rotation system (2007-09) with two tillage methods;
permanent raised beds (PB) and conventional tillage (CT)
combined with two residue levels (residue harvested and
residue retained). In the absence of crop residues, soil salinity
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under PB increased as compared to CT whereas by retaining
crop residues under PB, the soil salinity reduced by 22% as
compared to CT without crop residue retention. They
concluded that PB with residues retention is a promising
option to slow down soil salinization in the irrigated arid lands.

3.5 General Discussion

Wheat and rice are the major staple crops in Pakistan. The rice-
wheat cropping system is a major water user in the country.
However, the low crops yield associated with low water use
efficiency have been the major challenges. Flood irrigation
system, keeping water standing in rice fields, improper farm
layout and lack of knowledge about irrigation scheduling are
the major causes of low yield and water use efficiency.

Bed plantation of the crops is one of the improved surface
irrigation techniques having several advantages, being
practiced for almost all crops over the world. In the current
study, on average 250 mm water was applied to wheat crop
under bed plantation, 390 mm in zero tillage whereas 450 mm
in farmers field under conventional practices. Besides, on
average 118 mm rainfall was received during the season. As
such, 140 mm (36%) and 200 mm (45%) less water was
applied in bed plantation as compared to zero tillage and
conventional methods of irrigation, respectively. Therefore, the
wheat crop on bed plantation saved about 200 mm (2000
m°/ha) of water as compared to conventional irrigation method.
The wheat crop is sown on an area of about 9.2 Mha in
Pakistan. If 50% (4.6 Mha) of the wheat crop area is converted
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to bed plantation, on average 9.2 billion cubic meters (BCM)
water can be saved during the wheat cropping season.

There is myth that rice needs standing water to grow. With this
mind set, the farmers keep water standing in the fields,
resulting into loss of huge amount of precious water, either as
deep percolation or evaporation. The farmers are applying 2-3
times or even more water to rice crop than its actual
requirements in a growing season (Ashraf et. al., 2010; 2014).
This is not only the wastage of water but also the wastage of
precious nutrients presentin the soil (Ashraf and Saeed, 2006).

In the current study, on an average 1190 mm water was applied
to rice crop grown on raised beds, whereas 1700 mm water
was applied in conventional method at PCRWR R&D Centre
(control) and 2370 mm at farmer's field. In addition, there was
average rainfall of 329 mm which was assumed uniform over all
the fields. Therefore, 510 mm (30%) and 1180 mm (50%) less
water was applied in bed plantation as compared to control and
the farmer's field, respectively. This is the scenario where only
groundwater is available and the farmers have to pay huge
energy cost for the operation of tube wells. However, in canal
command area, water application to rice is much more (Ashraf
etal.,2010).

In Pakistan rice is grown on about 2.89 Mha. Bed plantation
saved 1180 mm (11,800 m’/ha) of water. If 50% of the total rice
area is converted to bed plantation, on average 17 BCM water
can be saved fromrice cropping season.

In groundwater command area, cost of water plays vital role
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small farmers look towards the Agriculture Service Providers
(ASPs) who provide services on rental basis. However, these
ASPs neither own such machinery nor they have proper skill to
operate these machinery (e.g. calibration of the bed planter
before use in the field). Therefore, proper training of the ASPs
in the use of such machinery and some kind of subsidy on the
machinery will be helpful for its wide scale adoption.

CHAPTER-IV
4 CONCLUSIONS

m= pH (BP) mmm pH (Conv.) =#=ECe (BP) == ECe (Conv.)
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I) Rice and wheat crops can be successfully grown on
beds without compromising the yield.

i) Bed plantation in rice-wheat cropping system has
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Organic Matter (%)
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vast potential to save the water.

i) Bed plantation has no effect on soil salinity as
compared to conventional sowing method.

iv) It is recommended that Agriculture Extension
Departments of Provincial Governments may
include the bed plantation technology in their
production plans.
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Annexure-|

Survey Questionnaire (Rice Crop)

1. Date of survey

2. Name of the farmer Contact #

3. Secondary occupation if any

4. Village Tehsil District
5. Education of respondent (i) Primary (ii) Middle (iii) Matric
(iv) Intermediate_ (v) Graduate_____ (vi) Post Graduate (vii) literate___~
6. Land tenancy (i) Self (i) Share crops (iii) On lease
7. Total fam size acres Area under cultivation acres
8. Sources of irrigation (i) canal (i) Tubewell (iii) Both
9. Distance of farm from the canal outlet ft
10. Discharge in cusecs; (i) Canal (ii) Tubewell
11. Quality of tubewell (if known): EC (dS/m) pH
12. Area under Rice crop acres

13. Variety of rice

14. Date of Nursery Sowing Date of Transplantation

15. Area under different irrigation method (acres): (i) Border (i) Other

16. Irrigation frequency (days): (i) During crop establishment period (ii) After

17. Number of irrigation: (i) During crop establishment period (ii) After
18. Irrigation time (minutesfirrigation/acre): (i) Establishment period (ii) After
19. Share of irrigation water (%); (i) Canal (ii) Tubewell

20. Total cost of inputs for rice crop (PKR/acre)

21. Total crop period days

22. Yield mound/acre
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Annexure-ll

Survey Questionnaire (Wheat Crop)

1. Date of survey

2. Name of the farmer Contact #

3. Secondary occupation if any

4. Village Tehsil District
5. Education of respondent (i) Primary (i) Middle (iii) Matric
(iv) Intermediate_ (v) Graduate______ (vi) Post Graduate (vii) llliterate___~~
6. Land tenancy (1) Self (i) Share crops (iii) On lease
7. Total farm size acres Area under cultivation acres
8. Sources of irrigation (i) canal (ii) Tubewell (iii) Both
9. Distance of farm from the canal outlet ft
10. Discharge in cusecs; (i) Canal (i) Tubewell
11. Quality of tubewell (if known): EC (dS/m) pH
12. Area under wheat crop acres
13. Date of sowing Variety of wheat
14. Sowing Method (i) Broad cast (ii) Other
15. Irrigation method (i) Border (ii) Other
16. Area under different irrigation method (acres): (1) Border (ii) Other.
17. Irrigation frequency: days
18. Irrigation time (minutes/irrigation/acres):
19. Share of irrigation water (%); (i) Canal (i) Tubewell
20. Total cost of inputs for wheat crop (PKR/acre)
21. Total crop period days: Yield mound/acre
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About PCRWR

PCRWR is an apex body of the Ministry of Science and
Technology and is mandated to conduct, organize, coordinate
and promote research on all aspects of water resources
including irrigation (surface and groundwater), drainage, soil
reclamation, drinking water and wastewater. It has five regional
offices located at different agro-ecological zones and conducts
research on water-related issues of the respective zones.
These Regional Offices are located at Lahore, Bahawalpur,
Tandojam, Quetta and Peshawar. Besides these five Regional
Offices, PCRWR has a setup of 18 water testing laboratories in
major cities of the country. It has all types of infrastructure such
as soil and water testing laboratories, groundwater
assessment equipment, research farms to conduct and
disseminate the research. Itis the only organization in Pakistan
that owns drainage type lysimeters in Lahore, Tandojam,
Quetta and Peshawar. PCRWR has done considerable work
on crop water requirements, tile drainage, soil reclamation, on-
farm water management technologies, rainwater harvesting,
artificial recharge, groundwater assessment and manage-
ment, skimming wells, drinking water, and indigenous
development of salinity and moisture sensors.
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