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ABSTRACT; Potassium (K) deficient soils of Pakistan are the foremost reason for the truncated yield of wheat. Application of
the recommended dose of K to get potential yield is a sustainable strategy to combat this issue. The present experiment was
conducted to investigate the effect of Potassium (K) on the yield and yield factors of the wheat cultivar Shafaq-2008. This
study, binge over the gap between the optimum level of K fertilizer and the wheat variety. By using Randomized Complete
Block Design (RCBD), thrice replicated treatments K0:0 (control), K1:15, K2:30 and K3:45 Kg K ha-1were tested. Results
revealed that the highest grain yield of wheat was recorded as 4412.70 kg/ha with a dose of 45 Kg K ha-1. Furthermore, 51.58
percent of the increased yield was observed as compared to control (3885.40 Kg K ha -1) where no fertilizer was applied.
Key Words: Wheat, potash, irrigated area, yield parameters, arid.

1. INTRODUCTION
Wheat (Triticum aestivum L.) is an important food grain
among all cereals in the world. It prevails the highest rank in
world cereal production and meets the requirement of above
one-third population of the globe. In Pakistan, wheat
cultivation occupies the largest area (about 8.5 million
hectares) during Rabi season, the majority of which is grown
in Punjab [1].
Gradually expansion in population enhancing greater pressure
on wheat consumption but the productivity of the wheat is
low in Pakistan as compared to the rest of the world's
average. This yield gap can be minimized by increasing per
acre yield of the wheat.
Various factors are responsible for low yield of wheat but
deprived crop nourishment keeps dominating the place.
Fertilizers play a key role in boosting yield and advance the
quality of the crop. Potassium (K) is one of the three essential
macronutrients required for plant growth. Generally,
deficiency of the potassium (> 35percent) in soils of Pakistan
is reported which is shocking to the future [2]. Potassium
deficiency in wheat causes many problems and shows
symptoms of deficiency in plant growth, such as increased
lodging of wheat straw and decreased growth [3].
Potassium fertilizer improves the photosynthesis and
efficiency of water in plants [3]. It also enhances the
biochemical procedures of the plant viz; protein synthesis,
enzyme activation, carbohydrates and fats production,
resistance to frost, improving tolerance against stress, disease,
and pest attacks and lodging. [4,5,6] concluded that K
application plays a pivotal role in the increase in plant height,
number of tillers, 1000 grain weight, number of grains per
spike, and grain yield of weight.
Keeping in view the importance of the fertilizer in wheat
production, the present study was conducted to evaluate the
effect of different k doses on the yield and yield parameters
of weight under the irrigated area of the Karor district
Layyah, Pakistan.

MATERIALS AND METHODS
The present experiment was conducted at the agro-ecological
zone of Karor, district Layyah (Pakistan) during 2016-17.
This region lies where annual rainfall receiving is below
25mm. Table 1 shows maximum and minimum temperate
and rainfall records during the study period. Soil analysis
portrays the land as sandy loam in texture (8.3pH), 0.42
percent organic matter, 6.00 ppm Phosphorus and 68 ppm
Potash.
Randomized Complete Block Design (RCBD), with thrice
replications, was employed. The plot size was 8.5m x 20.0m.
Four different doses of potassium with one control treatment
(no fertilizer applied) were used in the experiment. The
potassium doses were K0:0 (control), K1:15Kg K ha-1, K2:30
15Kg K ha-1, and K3:45 Kg K ha-1were tested. The wheat
cultivar (Shafaq-2008) was cultivated on well-developed
seedbed during 1st week of November.
Potash and Phosphorus were applied at the time of seedbed
preparation with ¼ application of Nitrogen. A leftover similar
strip of Nitrogen was top-dressed with initial three irrigations.
Source of Potash, Nitrogen, and Phosphorus was Single
Super Phosphate (P2O5 18 percent), urea (46 percent N) and
Sulphate of Potash (K2O 50 percent) respectively. The crop
was cultivated with a single-handed drill by maintaining line
to line distance. Throughout the crop, period recommended
production, as well as protection technology measures of
Standard Wheat Management (SWM), were followed. Data
recorded was germination, number of grain per spike, 1000
grain weight, and grain yield.
The data was undergone by statistical analyzed for the
Analysis of Variance (ANOVA) [7] using statistical software
Statistix version 8.1 (Analytical Software © 1985-2005).
Least Significant Difference (LSD) test was employed to
separate the treatment means at α=5 percent.
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TABLE-1. Soil analysis report
EC
1.14 ds/m
Soil pH
8.3
Organic matter
0.42 %
Available phosphorus
6.00 ppm
Available potassium
Texture

68 ppm
Sandy Loamy

TABLE-2. Metrological data during crop period of the Experimental Area
Tem. Min. (0C)
Tem. Max. (0C)
R.H (%)
11.30
28.20
62.00
06.00
22.00
82.00
04.60
18.20
83.70
08.50
23.13
84.40

Month
Nov-2016
Dec-2016
Jan-2017
Feb-2017
Mar-2017
Apr-2017

14.50
24.20

30.00
34.90

RESULTS AND DISCUSSION
1.
Germination (m-2)
Germination count is an important parameter affecting crop
yield. The data (Table 1) showed that potassium fertilizer had
a significant effect on wheat germination (P <0.05). The
maximum germination (171.67) was recorded from the
treatment of 45 kg ha-1 K, which is statistically at par to the
level of 30 kg ha-1 K. The lowest germination rate was
observed where K application was absent. These results are
consistent with the results obtained from Ojha and [5,8,9].
2.
Productive Tillers (m-2)
Data of productive tillers (m-2) (Table 1) showed that
different levels of potassium were found to be significant (P
<0.05). When 45 Kg ha-1 K is applied, the maximum
numbers of tillers (245) were obtained. By producing 242.67
tillers (m-2), this result is statistically comparable to a
fertilizer level of 30 Kg ha-1. In the absence of potassium, the
minimum numbers of tillers m-2 (237) were obtained from
the control treatment. These results were in line with [10,
11,12].
3.
Number of grains Spike-1
The data for the number of grains per spike listed in Table 1
indicate that compared with other fertilizer levels, the number
of grains per spike (44.67) produced by the fertilizer level
45Kg K ha-1 was significantly higher. The fertilizer level of
30 Kg ha-1 was statistically similar to that of treated K 2,
Potash
application
(K)

Rain fall (mm)
------13.50

64.80
63.00

2.00
20.00

producing 43.33 grains spike. The average value of different
fertilizer levels for grains spike was significantly different.
The least fertilized control recorded the lowest number of
grains spike (37.66). Results consistent with these results
were reported by [13,15,16,18] indicating a maximum
number of grain per spike after using K fertilizer.
4.
1000- grains weight (g)
1000 grain weight (g) is an important yield-contributing
parameter for cereal crops. The data for 1000 grain weights
described in Table 1 indicate a significant (P <0.05) effect of
K fertilizer levels on 1000 grain weights. When the fertilizer
level is 45 Kg K ha-1, the maximum grain weight was 44.33
g, which was higher than all other treatment methods, but the
statistical yield was 42.66 g, which was equal to the fertilizer
level of 30 K Kg ha-1. Minimum grain weight (37 g) was
observed when no fertilizer was applied. An increase in 1000
grain weight was also conveyed by others [13,18,19,20].
5.
Grain Yield (Kg ha-1)
The data regarding grain yield (Table 1) indicated a
significant (P<0.05) difference among treatments. The
highest wheat grain yield (4412.70 Kg ha-1) was obtained
where 45 Kg ha-1 K was applied. The lowest grain yield of
3885.40 Kg ha-1 was obtained from control (without K
fertilizer). Others [14,18,21], also reported an increase in
grain yield with an increase in K fertilizer levels.

TABLE-1: Influence of potash application on different yield parameters of wheat
Crop parameters
Germination
(m-2)
154.00 c

K1 (15kg ha )
K2 (30kg ha-1)

Productive tillers (m-2)
237.00 c

No. of grains
spike-1
37.66 c

1000 grains
wt. (g)
37.00 c

Grain yield
(kg ha-1)
3885.40 d

162.00 bc
167.67 ab

240.33 b
242.67 ab

41.66 b
43.33 ab

40.50 b
42.66 ab

4054.70 c
4230.00 b

K3 (45kg ha-1)
Means

171.67 a
163.84

245.00 a
241.25

44.67 a
41.83

44.33 a
41.12

4412.70 a
4162.38

LSD value
(0.05%)

8.34

2.68

2.51

2.54

173.66

K0 (Control)
-1

The means in columns bearing the same letters do not differ significantly (p<0.05)
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6. 1000-grain weight correlation with Potash Levels
Graphical representation exhibited a significant
difference (P<0.05) for 1000 grains weight and grain
yield recorded in all the treatments over control in
Wheat. To produce a maximum of 1000 grain weight, 45
Kg of potassium ha-1 was sufficient. The said rate of K
showed a gradual increase in the tested wheat genotype.
These results concluded that 45 kg K ha-1 was an
economical level to maximize the productivity of Wheat.
Different studies highlighted the significance of K
fertilizer as a yield enhancer of wheat, plays an
imperative role in photosynthesis, osmoregulation,
stomatal opening and closing, transpiration and synthesis
of protein [2,20, 21,22, 26]. Growth of the crop may be
disturbed when K fertilized is applied ineloquently [25].
While the increase in yield attributes by K fertilizer in
1000 grain weight of wheat are inconsistent with many
others [24]. In appropriate response of wheat genotype
beyond 45 kg might result in a disturbed balance of
nutrient proportions or due to potential nutrients [17].

Figure 1: 1000-Grains weight correlation with K levels

CONCLUSION
The conclusion made from this experiment that different
fertilizer levels responded significantly to the wheat variety
Shafaq, 2008. By the increase of K beyond a certain level
(K3) resulted in increased plant yield. It was also observed
that 45 kg K ha-1 is an ideal dose to get potential yield for
wheat under the irrigated agro-ecological conditions
prevailing Karor zone.
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