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Abstract. In present study, possibility of use and dose of gypsum was explored in various agro-ecologies

of Pothwar region, Pakistan. Experiments were conducted at farmers� fields for three years i.e., 2002-2003

to 2004-2005 at three different districts viz. Chakwal, Attock, Jhelum and Rawalpindi. After first rainfall

of monsoon in the end of June, deep ploughing was done in the field with mouldboard plough. After that,

gypsum was applied @ 1.25, 2.5, 5.0 and 7.5 t/ha to experimental plots. Application of gypsum resulted

in increase in grain yield of wheat during three years. Application of gypsum increased grain yield in all

the districts. There was 11.9 to 34 percent increase in wheat yield with application of 2.5  t/ha of gypsum.

At experimental plots, where grain yields were less than 3.1  t/ha after application of 2.5  t/ha of gypsum,

increasing gypsum application beyond 2.5  t/ha increased the yield further. However, at sites, where grain

yields were more than 3.4  t/ha with application of gypsum @ 2.5  t/ha, further increase in gypsum dose

beyond 2.5  t/ha decreased the yields. On the basis of these experiments, 2.5  t/ha was found the appropriate

dose of gypsum for rainfed wheat.
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Introduction

Wheat is grown over an area of about 9.2 million

hectares in Pakistan (GOP, 2015-16) out of which 6.9

million hectares is situated in Punjab province and ten

percent of this area is rainfed. Most of rainfed area of

wheat is situated in Pothwar plateau, Pakistan. In Pothwar

(latitude 32° 10¢ to 34° 9¢ N; longitude 71° 10¢ to 73°

55¢ E), average annual rainfall ranges from 400 to 900

mm on spatial scale, with northern parts getting

comparatively more rainfall.

Behaviour of rainfall is highly variable, but generally

two third of it occurs in the form of high intensity rain

storms during monsoon season from July to September.

Wheat crop is sown in the end of October, therefore,

the success of this crop is directly related to the success

in conservation of rainfall during monsoon months.

Average grain yield of rainfed wheat in Pakistan is

lower due to erratic and lower rainfall. Deep ploughing

at the start of monsoon is a common practice amongst

the farmers to receive and store rainfall in the field.

Pre-monsoon application of gypsum also improves the

wheat yield through conservation of rainfall water.

Application of gypsum before start of monsoon has

already been proved to improve wheat yield through

improvement of soil moisture in Chakwal (Pothwar)

(Rashid et al., 2008). In his study, soil moisture was

improved at every depth with application of gypsum.

This improvement of soil moisture could be the result

of increased infiltration rate and elimination of surface

sealing as reported by Yu et al. (2003) in his study. He

studied the effect of polyacrylamide (10 and 20 kg/ha

and gypsum (2 and 4 t/ha). He observed that spreading

gypsum at the soil surface doubled the final water

infiltration rate compared to that of control. In another

study reported by Thomas et al. (1995) he observed an

increase in yields (15 percent) both in wheat and sorghum

with application of gypsum. Similarly, Toma et al.

(1999) observed 50 percent increase in corn (Zia mays

L.) and alfalfa (Medicago sativa L.) and attributed it to

higher exchangeable Ca and S. In a previous study,

reported by Rashid et al. (2008), effect of gypsum

application was investigated on-farm at Chakwal.

Therefore, present study was carried out to ascertain

the response of gypsum application on the yield of

succeeding wheat crop at farmer fields in various rainfall

zones of Pothwar.*Author for correspondence; E-mail: adnanumair@gmail.com
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Materials and Methods

Experiments were conducted from 2002-03 to 2004-05

at farmers, fields at three different locations (based on

low, medium and high rainfall) viz. Fatehjang, district

Attock, district Chakwal, and Sohawa, district Jhelum

in Pothwar. Deep ploughing of soil was done with

mould board plough after first rainfall of monsoon in

first week of July and gypsum was applied. During first

year, two levels of gypsum were applied @ 2.5 and 5.0

t/ha and mixed with shallow cultivation. However,

during next two years, four levels of gypsum were

applied @ 1.25, 2.5, 5.0 and 7.5 t/ha. Farmer practice

of no gypsum was also included as a treatment. All

fields were cultivated during monsoon when needed to

control weeds according to the general practice of the

farmers. Inqulab 91 variety of wheat was sown in end

of October. Sowing was done with automatic Rabi drill

using 125 kg/ha of seed rate. Fertilizer was applied @

120-80-60 kg/ha of N-P2O5-K2O. Harvesting of wheat

was carried out in mid of April and yield data were

recorded. Whole plot was harvested with mini-reaper

for taking the yield data. Experiment was conducted at

new site each year with plot size of 12m x 12m in

randomized complete block design with four repeats.

Soil analysis. Soil samples were collected from 0-15

and 15-30 cm depths from all the fields and brought to

the laboratory. Electrical conductivity (ECe) and pHs

of soil were determined from saturated soil paste

(Richard, 1954). These samples were analyzed for

organic matter (Walkley and Black, 1934), available P

(Watanabe and Olson, 1965), Extractable K (Rhoades,

1982) and texture (Bouyoucus method). Statistical analysis

was carried out using �MSTATC� program by applying

the methods of Steel and Torrie (1980). Duncan�s multiple

range test was employed for calculating least significance

difference between means (Duncan, 1955). Meteorological

data were recorded at meteorological observatories located

at research station near experimental sites.

Results and Discussion

Soil status. Experimental fields were found free of any

salinity/sodicity problem electrical conductivity (ECe)

less than 4.0 dS/ m and having pHs in the range of 7.7

to 7.8 (Table 1). Sites were poor in organic matter which

ranged between 0.54 and 0.62 percent. Similarly,

available phosphorus was also poor ranging from 5.3

to 7.9 mg/kg. Extractable potash was less than 180

mg/kg at all experimental sites. Dominant soil texture

was sandy loam.

Rainfall data. Rainfall data of experimental sites are

presented in Fig. 1 whereas seasonal rainfall figures

have been presented in Table 2 which show the

distribution of rainfall.

Grain yield. During 2002-03, four experiments were

conducted at farmers� fields in each district i.e. Chakwal,

Attock and Jhelum/Rawalpindi. Data are presented in

Fig. 2. Grain yield of wheat was increased by 28.3, 20.7

and 11.9 percent over control with application of 2.5

t/ha of gypsum districts of Chakwal, Attock and

Jhelum/Rawalpindi respectively. The yield was further

Table 1. Pre-sowing soil status of three sites

Year Fatehjang Sohawa Chakwal

OM % Av P Ex K OM Av P Ex K OM Av P Ex K

(mg/kg) (mg/kg) % (mg/kg) (mg/kg) % (mg/kg) (mg/kg)

2002-03 0.54 7.90 104 0.51 6.50 109 0.46 4.70 119

2003-04 5.3 112 0.43 4.02 130 0.54 6.68 102

2004-05 0.62 5.82 122 0.47 4.38 141 0.59 7.28 111

Table 2. Seasonal rainfall at experimental sites

June to September October to April

Site 2002-03 2003-04 2004-05 2002-03 2003-04 2004-05

Chakwal 691 365 366 199 156 283

Fatehjang 464 458 432 257 180 497

Sohawa 748 546 528 355 188 575

Mean 634 456 442 270 175 452
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enhanced with application of higher dose (5.0 t/ha) of

gypsum. Total rainfall occurring from October 2002 to

March 2003 was 199, 257 and 355 mm respectively. In

Jhelum / Rawalpindi, the best dose was one t/ha while

in Attock district maximum yield was observed with

two t/ha of gypsum.

During next year i.e. 2003-04, four, five and eight

experiments were conducted at farmers� field in

Chakwal, Attock and Jhelum/Rawalpindi districts

respectively. It was comparatively a dry year and rabi

rainfall during Oct. 2003 to March 2004 was 156, 180

and 188 mm respectively. During this year, maximum

increase was with one ton per acre of gypsum in

Jhelum/Rawalpindi and Attock districts i.e. 15, 34 and

22 percent (Fig. 3).  Increasing the dose of gypsum

above 2.5 t/ha did not increase the yield further in

District Attock and Jhelum/ Rawalpindi. However, in

Chakwal higher doses i.e. 5.0 and 7.5 t/ha also increased

the yield over control.

During 2004-05, three and seven experiments were

conducted in Chakwal and Jhelum / Rawalpindi districts

respectively. In Districts of Jhelum/Rawalpindi, grain

yield was increased from 3.65 to 4.78 t/ha registering

31% increase with 2.5 t/ha of gypsum and further

increase in dose of gypsum decreased the yield

(Fig. 4). In Chakwal, yield was increased from 3.02 to

3.78 t/ha with 14% increase in yield with 2.5 t/ha of

gypsum over no gypsum.
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Fig. 1. Rainfall during the experiment at all the

sites
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In 2002-03, grain yields of wheat were low due to less

rainfall in the months from Nov 2002 to Jan 2003 (crop

establishment stage) at all sites as compared to the same

period in 2003-04. In 2004-05, though the same period

rainfall (Nov-Jan) and overall rainfalls were higher but

rust attack on variety Inqulab-91 decreased the overall

yields in Pothwar. Generally, it was observed that when

grain yields were comparatively lower, increasing the

gypsum dose above 2.5 t/ha increased the yield.

However, when grain yields were comparatively higher

(greater than 3.1 t/ha), further enhancement in dose of

gypsum decreased the yield. On the basis of these

findings, 2.5t/ha may be taken as the safer dose of

gypsum for rainfed wheat in all districts of Pothwar

region. Similar results were observed by Hamza and

Anderson (2004) when they used 2.5 t/ha of gypsum

as single dose on two soils i.e. loamy sand and sandy

clay loam in Western Australia with problem of

compaction.  A combination of deep ripping and gypsum

treatment increased the soil water infiltration rate by

about 90% on the loamy sand soil but by more than

130% on the sandy clay loam soil 4 years after the

application of the treatments. He noticed that the summer

rain stored in the soil prior to seeding was increased

almost 3 times in both soils. Moreover, in present study,

higher doses of gypsum increased the yields in cases

when November to January rainfall was lower.

These results were inconsistence with earlier studies of

Rashid et al. (2008) and Farina et al. (2000). Greater

benefit of gypsum during years of drought was also

observed by Farina et al. (2000) while working on the

strategy to ameliorate subsoil acidity. They found that,

yield benefits to maize crop due to gypsum were greatest

in seasons of severe moisture stress. They also noted

that except for the 1988-89 season, during which post-

anthesis precipitation was particularly good, the benefit

imparted by gypsum consistently, exceeded one ton per

hectare over the conventional treatment.

Conclusion

This study revealed that the gypsum application

increased grain yield of wheat under rainfed conditions

of Pothwar and 2.5 t/ha of gypsum was the appropriate

dose in rainfed Pothwar. However, the solubility of

gypsum is usually low. Therefore, the beneficial impact

of gypsum is available for more than one year.
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