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Abstract

A field experiment was conducted during winter seasons 2013-14 and 2014-15 at farmer’s field of Adaptive Research Station
Sahiwal. Five different doses of phosphorus with gypsum i.e (recommended P, Os @114kg/ha, 75% P, Os + 10 bags of
gypsum@ /ha, 50% P, Os+ 10 bags of gypsum@ /ha, 25% P, Os + 10 bags of gypsum@ /ha and recommended P, Os + 10 bags
of gypsum@ /ha) were evaluated in a three replicated RCBD method. Results revealed that all the yield and yield parameters
were significantly affected by the doses of phosphorus with gypsum. The average of two years result revealed that significant
maximum plant population i.e 237.66, tillers 308.5, height 104.63, 1000 grain weight 35.99 and grain yield of 4251.5 kg ha* was
obtained when recommended P, Os + 10 bags of gypsum@ /ha was used.
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I ntroduction

Whest (Triticum aestivum L.) as cerea crop plays a
vital role in Pakistan economy and cultivated for food
and feed (Igbal et al. 2001). Many factors responsible
for low yield of wheat such as cultivation of old
varieties, sowing date, low seed rate, low fertilizer
rates etc. As cultivars differ significantly regarding
fertile tillers m?, spike length, number of grains per
spike, grain and straw yield (Naeem, 2001; Ali et al.
2010). The unavailability and inadequate supply of
essential plant nutrients is another factor responsible
for low yield in the region. For instance, 90% soils are
deficient in nitrogen (N) and phosphorus (P) and 40%
in potassium in Pakistan (Ahmad & Rashid, 2004).
Among al the nutrient elements required by a plant,
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P has prime importance for crop production and
emphasis is being given on the efficient use of P
fertilizers for sustainable crop production (Ryan,
2002). In Pakistan, over 90% soils are low in
available P, suffering from moderate to severe P
deficiency due to alkaline calcareous nature of soil
(Igbal et al.,2003); as P fixation is a severe dilemmain
alkaline (PH>7) and calcareous (CaCO3;>3%) soils
(Sharif et al.,2000). Major portion (over 80%) of
added P gets fixed and only a minute portion of it goes
to soil solution which may be either taken up by crops
or precipitates (Leytem & Mikkelsen, 2005).
Additionally, the adsorbed P becomes firm to release
in soil solutions, resulting in decline in efficiency of P
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fertilizer with time (Delgado et a.2002). To grasp the
full yield potential of modern wheat cultivars,
optimum P supply isvital (Clark, 1990). Plants require
a balanced supply of nutrients throughout their
development. Mostly they have accumulated most of
their nutrients during flowering and ripening stages.
Approximately 50 to 90 percent of N and P in the
plant at flowering moves from the leaves and stem to
the developing seed (Chapin, et a. 1988). Various
amendments like gypsum, sulphur, acids, press mud
and farm yard manure (FYM) may be used for
reclamation of these soils (Muhammad 1990, Sharma
et a. 1996, Biggar 1996, Haq et d., 2001). The use of
gypsum as a source of Ca™ is a well-established
practice for the amelioration and management of
sodium saturated water/soils (Brederet al., 1982).
Wheat roots absorb P only from the soil solution
(Johnston et al., 1999); thus, external soil solution P
requirement may be a plant characteristic (Fox, 1981).
Vermaand Abrol (1980) while comparing gypsum and
pyrite at requirement rates of 25, 50, 75 and 100%
gypsum requirement (G.R.) for rice-wheat rotation on
sodic loam soil showed gypsum to be far better than
pyrite at all rates of application. Singh et al. (1981)
reported that surface application of gypsum @ 25 or
50% gave higher grain yield. Chhabra (1999) reported
that in ricewheat cropping sequence gypsum
application to akaline soil increased the yield of rice
and wheat up to significant level. Gypsum besides
Sand Ca supply causes micro-acidification of soils
which dightly lower down the pH of soil and increases
the nutrient availability (Alcordo and Rechcigl 1993).
The use of gypsum (CaS0,.2 H, O) for fertilization
has a long history dating back to the ancient Greece
and Rome. In Europe gypsum treatment of soils was
still awidely used practicein the 18™ century (Tisdale
and Nelson 1975). Gypsum treatment of salinised,
alkaline soils in arid areas is an old amelioration
measure to displace an excessive proportion of sodium
in the sorption complex. The impact of the gypsum
treatment of soils in relation to the indication of the
nutrient status of soils by multi-nutrient soil tests
(Mehlich 3, extraction with 0.5M ammonium acetate
with addition of NH4 F, and extraction with water)
was studied by Matula and Pechova (2005).

The climate of Sahiwa Division is extremely hot,
reaching 45-50 degrees Celsius max in summers, and
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cold in winter down to 5-10 degree Celsius. The soil
of the division is very fertile. The average rainfal is
about 2000 mm. Sahiwal Division is in the southeast
of Punjab. From Multan Division it lies between 30-40
north latitude and 73-06 longitude. It is 500 ft (150 m)
above sea level. Kegping in view the importance of
wheat crop, the present study was conducted to see the
effect of different doses of phosphorus with gypsum
on the grain yield of wheat in ecologica zone of
Sahiwal.

Materialsand M ethods

The experiment was conducted at farmer’s field of
Adaptive Research Station Sahiwa during two
consecutive years 2013-14 and 2014-15. The objective
of this study was to evaluate the effect of different
doses of phosphorus with gypsum under the ecol ogical
zone of Sahiwal. The experiment was laid out in
Randomized Complete Block design (RCBD) with
three replications. Five different doses of phosphorus
with gypsum i.e (recommended P, Os @114kg/ha,
75% P, Os + 10 bags of gypsum@ /ha, 50% P, Os+ 10
bags of gypsum@ /ha, 25% P, Os + 10 bags of
gypsum@ /ha and recommended P, Os + 10 bags of
gypsum@ /ha) as mention in table 1 were checked out
for yield and yield parameters case. Recommended
seed rate of wheat variety Punjab-2011 was used. The
previous crop was cotton in this field which was sown
on 2™ fortnight of May. Cotton picking was done from
the month of October to December. The fertilizer
application and al other agronomic practices were
same during both years. Weedicides were used for the
control of narrow and broad leaved weeds during mid
January and February. Harvesting was done during 1%
week of May.

Following growth and yield parameters were
recorded.
Germination count/m?
Tillers/m?
Plant height (cm)
1000 grain weight(g)
Yield kg/ha

g0 E

Data were analyzed statistically with M-stat package
and means were compared by DMR test at 5 percent
probahility level (Duncan, 1955).
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Table 1- Different doses of phosphoruswith gypsum

Treatments Different doses of phosphoruswith gypsum
T, Recommended P, Os @ 114K g ha*
T, 75% P, Os + 10 Bags of gypsum @ ha*
T, 50% P, Os + 10 Bags of gypsum @ ha’
T, 25% P, Os + 10 Bags of gypsum @ ha’
T Recommended P, Os + 10 Bags of gypsum ha™*

Results and Discussion

Germination count (m™)

Data concerning germination counts mis shown in
Table 2. Statistical analysis of the data revealed that
the different doses of phosphorus with gypsum shows
significant results on germination counts for the
growing seasons. Average values for germination
counts m?of different doses of phosphorus with
gypsum ranged from 235 to 250 m®. During the year
(2013-14) average germination counts m™ observed
from different doses of phosphorus with gypsum i.e
(recommended P, Os @114kg/ha, 75% P, Os + 10
bags of gypsum@ /ha, 50% P, Os+ 10 bags of
gypsum@ /ha, 25% P, Os + 10 bags of gypsum@ /ha
and recommended P, Os + 10 bags of gypsum@ /ha
was 241.33, 237.33, 241.33 235.00 and 250.00 m?
respectively. The maximum germination counts m’
Zwas observed as 250.00 m? for recommended dose
of P, Os + 10 bags of gypsum@ /ha and minimum for
the dose of 25% P, Os + 10 bags of gypsum@ /ha as
235 m? During the year (2014-15) average
germination counts mZof different doses of
phosphorus with gypsum ranged from 223 to 225 m™.
During the year (2014-15) average germination counts
m observed from different doses of phosphorus with
gypsum i.e (recommended P, Os @114kg/ha, 75% P,
Os + 10 bags of gypsum@ /ha, 50% P, Os+ 10 bags of
gypsum@ /ha, 25% P, Os + 10 bags of gypsum@ /ha
and recommended P, Os + 10 bags of gypsum@ /ha
was 223.33, 224.00, 224.66 223.33 and 225.33 m?
respectively. The maximum germination counts m
% was observed as 225.00 m for recommended dose
of P, Os + 10 bags of gypsum@ /ha and minimum for
the dose of 25% P, Os + 10 bags of gypsum@ /ha as
223 m? was observed. An adequate moisture supply
was continued for facilitating seed germination and
seedling establishment (Zhang, 2007). The variation
for the germination counts m? due to many biotic,
abiotic and fertilizer amounts Sorour et al. (1995)
reported significant differences in the emergence.m?
of wheat seeds.
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Number of tiller (m™)

Different wheat varieties have a significant effect on
tillering counts m. Data regarding number of tillers
m?is presented in table 2. Average values for tillers
m?of different doses of phosphorus with gypsum
ranged from 306 to 331 m™. During the year (2013-14)
average tillers m? observed from different doses of
phosphorus with gypsum i.e (recommended P, Os
@114kg/ha, 75% P, Os + 10 bags of gypsum@ /ha,
50% P, Os+ 10 bags of gypsum@ /ha, 25% P, Os + 10
bags of gypsum@ /ha and recommended P, Os + 10
bags of gypsum@ /ha was 311.33, 315.66, 306.00
327.00 and 331.00 m™ respectively. The maximum
tillers counts m?was observed as 331.00 m? for
recommended dose of P, Os + 10 bags of gypsum@
/ha and minimum for the dose of 50 % P, Os + 10 bags
of gypsum@ /ha as 306 m. During the year (2014-
15) average tillers counts m?of different doses of
phosphorus with gypsum ranged from 282 to 301 m™.
During the year (2014-15) average tillers counts m’
% observed from different doses of phosphorus with
gypsum i.e (recommended P, Os @114kg/ha, 75% P,
Os + 10 bags of gypsum@ /ha, 50% P, Os+ 10 bags of
gypsum@ /ha, 25% P, Os + 10 bags of gypsum@ /ha
and recommended P, Os + 10 bags of gypsum@ /ha
was 295.00, 282.66, 282.00 295.00 and 301.00 m?
respectively. The maximum tillers counts m?was
observed as 301.00 m? for recommended dose of P,
Os + 10 bags of gypsum@ /ha and minimum for the
dose of 75 and 50% P, Os + 10 bags of gypsum@ /ha
as 282.00 m?.

Plant height (cm)

Data concerning plant height is shown in Table 2.
Statistical analysis of the data showed that plant height
has non-significantly (P < 0.05) affect by the different
doses of phosphorus with gypsum. Average values for
plant height of different doses of phosphorus with
gypsum ranged from 102 to 111.26 cm. During the
year (2013-14) average plant height observed from
different doses of phosphorus with gypsum i.e
(recommended P, Os @114kg/ha, 75% P, Os + 10
bags of gypsum@ /ha, 50% P, Os+ 10 bags
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of gypsum@ /ha, 25% P, Os + 10 bags of gypsum@
/ha and recommended P, Os + 10 bags of gypsum@
/hawas 102.93, 102.60, 106.73, 107.66 and 111.26 cm
respectively. The maximum plant height cmwas
observed as 111.26 cm for recommended dose of P,
Os + 10 bags of gypsum@ /ha and minimum for the
dose of recommended dose @114kg/ha and 75 % P,
Os + 10 bags of gypsum@ /ha as 102cm. During the
year (2014-15) average plant height cm of different
doses of phosphorus with gypsum ranged from 95 to
98 cm. During the year (2014-15) average plant height
cm observed from different doses of phosphorus with
gypsum i.e (recommended P, Os @114kg/ha, 75% P,
Os + 10 bags of gypsum@ /ha, 50% P, Os+ 10 bags of
gypsum@ /ha, 25% P, Os + 10 bags of gypsum@ /ha
and recommended P, Os + 10 bags of gypsum@ /ha
was 97.60, 97.20, 95.93 9546 and 98.80 cm
respectively. The maximum plant height cmwas
observed as 98.80 cm for recommended dose of P, Os
+ 10 bags of gypsum@ /ha and minimum for the dose
of 25 and 50% P, Os + 10 bags of gypsum@ /ha as
95cm. The possible reason for this variation could be
the availability of more space, light and nutrients to
wheat plants and water applied. The results are similar
with Javadi et al. (2004) that reported that there was
no significant difference in plant height.

1000-grain weight (g)

Data recorded on 1000 grain weight is shown in Table
2 for the two growing seasons. Analysis of the data
revealed that 1000-grain weight has a significantly
(P<0.05) affect by the different doses of phosphorus
with gypsum. Average values for 1000 grain weight
(g) of different doses of phosphorus with gypsum
during 2013-14 ranged from 35 to 37g. During the
year (2013-14) average 1000 grain weight observed
from different doses of phosphorus with gypsum i.e
(recommended P, Os @114kg/ha, 75% P, Os + 10
bags of gypsum@ /ha, 50% P, Os+ 10 bags of
gypsum@ /ha, 25% P, Os + 10 bags of gypsum@ /ha
and recommended P, Os + 10 bags of gypsum@ /ha
was 36.68, 36.00, 3533, 3566 and 36.66g
respectively. The maximum grain weight was
observed as 379 for recommended dose of P, Os + 10
bags of gypsum@ /ha and minimum for the dose of
recommended dose 50 and 25 % P, Os + 10 bags of
gypsum@ /ha as 35g. During the year (2014-15)
average 1000 grain weight of different doses of
phosphorus with gypsum ranged from 34 to 35 g.
During the year (2014-15) average 1000 grain
weight observed from different doses of phosphorus
with gypsum i.e (recommended P, Os @114kg/ha,
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75% P, Os + 10 bags of gypsum@ /ha, 50% P, Os+ 10
bags of gypsum@ /ha, 25% P, Os + 10 bags of
gypsum@ /ha and recommended P, Os + 10 bags of
gypsum@ /ha was 34.66, 35.00, 34.66, 34.33 and
35.33g respectively. The maximum grain weight was
observed as 35.00 g for recommended dose of P, Os +
10 bags of gypsum@ /ha and minimum for the dose of
25 and 50% P, Os + 10 bags of gypsum@ /ha as 34g.
The possible reason for this variation could be the
availability of more space, light and nutrients to wheat
plants and water applied Javadi et a. (2004).

Grain yield (kg ha®)

Data recorded on grain yield kg ha™ is shown in Table
2 for the two growing seasons. Analysis of the data
revealed that grain yield kg ha' has a significantly
(P<0.05) affect by the different doses of phosphorus
with gypsum. Average values of grain yied kg/ha of
different doses of phosphorus with gypsum during
2013-14 ranged from 3633.30 to 4653.30kg/ha
During the year (2013-14) average grain yield kg/ha
observed from different doses of phosphorus with
gypsum i.e (recommended P, Os @114kg/ha, 75% P,
Os + 10 bags of gypsum@ /ha, 50% P, Os+ 10 bags of
gypsum@ /ha, 25% P, Os + 10 bags of gypsum@ /ha
and recommended P, Os + 10 bags of gypsum@ /ha
was 4416.60, 4320.00, 4186.60, 3633.30 and 4653.30
kg/ha respectively. The maximum grain yield kg/ha
was observed as 4653.30 for recommended dose of P,
Os + 10 bags of gypsum@ /ha and minimum for the
dose of recommended dose 25 % P, Os + 10 bags of
gypsum@ /ha as 3633.30kg/ha. During the year
(2014-15) average grain yield kg/ha of different doses
of phosphorus with gypsum ranged from 2930 to
3850kg/ha. During the year (2014-15) average grain
yield kg/ha weight observed from different doses of
phosphorus with gypsum i.e (recommended P, Os
@114kg/ha, 75% P, Os + 10 bags of gypsum@ /ha,
50% P, Os+ 10 bags of gypsum@ /ha, 25% P, Os + 10
bags of gypsum@ /ha and recommended P, Os + 10
bags of gypsum@ /ha was 3670, 3520, 3220, 2930 and
3850 kg/ha respectively. The maximum grain yield
kg/ha was observed as 3850 kg/ha for recommended
dose of P, Os + 10 bags of gypsum@ /ha and
minimum for the dose of 25% P, Os + 10 bags of
gypsum@ /ha as 2930 kg/ha. Verma and Abrol (1980)
observed that gypsum at requirement rates of 25, 50,
75 and 100% gypsum requirement for rice-wheat
rotation on sodic loam soil showed gypsum to be far
better than pyrite at al rates of application.
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Table 2: The effect of different doses of phosphoruswith gypsum on the grain yield of wheat during Rabi
season 2013-14 and 2014-15.

Average Ava. Tiller Average Average Average
Y ear Treatments  germination cou?{ts(m'z) plant height  1000-grain  grain yield
counts (m™) (cm) weight (g) (kg/ ha)
T, 241.33b 311.33d 102.93d 36.68a 4416.60b
T, 237.33c 315.66C 102.60d 36.00b 4320.00c
2013-14 T, 241.33b 306.00e 106.73c 35.33bc 4186.60d
T, 235.00d 327.00b 107.66b 35.66b 3633.30e
Ts 250.00a 331.00a 111.26a 36.66a 4653.30a
LSD N O 3.221 L il 0.519 13.99
significant significant
T, 223.33c 295.00b 97.60b 34.66¢ 3670b
T, 224.00b 282.66C 97.20b 35.00b 3520c
2014-15 T3 224.66b 282.00c 95.93c 34.66¢ 3220d
T, 223.33c 295.00b 95.46¢ 34.33d 2930e
Ts 225.33a 301.00a 98.80a 35.33a 3850a
LSD e 1.101 Ll 0.321 11.05
significant significant
Table 3: Average values of all parametersfrom 2013-2015.
Average : Aver age 1000- Average
Treatments germination Q)‘Jﬂ&:}'ﬁ) Ar\]/grﬁe(gg?t grain weight grain yield
counts (m?) 9 Q) (kg/ ha)
T, 232.33b 303.16¢ 100.26¢ 35.66a 4043.3b
T, 230.65¢c 299.16d 99.90d 35.50c 3920.0c
T3 232.99b 294.00e 101.33b 34.99d 3703.3d
Ty 229.16d 311.00a 101.56b 34.99d 3281.6e
Ts 237.66a 308.50b 104.63a 35.99a 4251.5a

Table3 shows the average values of al vyied
parameters during both years. In which al the
treatments produced better yield, while in case of
comparison in most of the yield parameters the
recommended dose of P, Os + 10 bags of gypsum@
/ha on wheat variety Punjab-2011 performs better and
produced highest germination counts m? (237.66),
tillers m? (308.5), plant height cm (104.63), 1000
grain weight g (35.99) and grain yield kg ha'
(4251.5).
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