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INTRODUCTION 

The Cotton is known as the “white gold” of 

Pakistan. It is the most important and economy 
dependent crop of Pakistan (Hakim et al. 2011).  

Cotton plays a significant role in agriculture, 

industrial development, employment, financial 
stability and economic viability ever since the 

country attained the independence.  It is the 

most beneficial fiber and cash crop of Pakistan 
and earns a good fortune for the country in the 

form of foreign exchange (Ahmed et al. 2009). 

Cotton is the most important crop of Pakistan, 

cultivated on 2917 thousands hectares and is the 
source of large amount of foreign exchange, 

contributing about 5.2% of value added in 

agriculture and about 1.0 percent of GDP and 
contributes about 66% share in national oil 

production (Anonymous, 2015).  

Fertilizers occupy vital position in raising seed 
cotton yield. Experiments have shown that an 

optimal yield could only be produced with the 

balanced application of all major nutrients in 

soil (Ahmad, 1998). The scarcity of any nutrient 
in the soil can be a barrier for the growth of 

crops even when all other nutrients are in excess 

in the soil (Soleymani and Shahrajabian 2012. 

Low yield of cotton in Pakistan is due to many 
crop husbandry problems such as low or more 

plant population, water shortage, low seed rate, 

improper fertilizer management, weed infestation, 
insect pest and disease problems (Ahmed et al. 

2009). Colakoglu, (1980) recommended 

optimum dose of 80-120 kg ha
-1
 N, 60-90 kg ha

-

1
 P and 100-200 kg ha

-1
 K for optimum seed 

cotton yield. There is heavy drain of nutrients 

due to more demand by varieties at certain early 

maturing and high yielding cotton growth 
stages. To satisfy the required level of plant 

nutrients, farmers in Pakistan are indispensably 

inclined to use commercial fertilizers. Cotton 
plant requires large amount of potassium 
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ranging from 3-5 kg ha
-1

 day
-1

. Potassium taken 

up by plant represents total quantity that is 
related to the level of available soil and 

potassium fertilizer (Kirby et al., 1985). 

Potassium is essential for the growth and 
development of cotton crop Potassium 

deficiency symptoms appear as yellowish, white 

mottling to a light, yellowish, green color with 
yellow spots appearing between the veins. 

Potassium is considered to be an important 

mineral nutrient element for the plants after 

nitrogen which needs to be applied in sufficient 
amount to produce healthy and productive crop 

(IRRI 2007). Cotton growers in Pakistan use a 

desirable amount of N (125 kg ha
-1

) but use of K 
fertilizer is negligible (Mithaiwala et al., 1981). 

Colakoglu, (1980) recommended optimum dose 

of 80-120 kg ha
-1

 N, 60-90 kg ha
-1

 P and 100-
200 kg ha

-1
 K for optimum seed cotton yield. 

Time of fertilizer application can affect the N 

utilization efficiency by cereals (Ragheb et al., 

1993). Howard et al. (2000) observed that foliar 
fertilization may be helpful to correct up 

potassium deficiencies when root growth and 

nutrient uptake are restricted.  

However, where supply of nutrients and soil 

potassium uptake is insufficient for plant 

demand foliar application of fertilizer may 

provide plenty of nutrients for plant growth 

(Eettigrew et al., 2000). The practice of foliar 

feeding with plant nutrients gives quick benefits 

and economizes nutrient element as compared to 

soil application (Verma and Sahani, 1963). 

Various doses of potassium fertilizer was 

significantly affected almost all the characters 

related to growth and yield of B.T cotton 

varieties (Khalid et al.2017). Potassium plays a 

remarkable role in transpiration, stomatal 

opening and closing and osmoregulation (Cakmak 

2005, Millford and Johnson 2002). El- Ashry et 

al. (2005) reported that negative effects of 

drought on wheat growth can be diminished by 

foliar application of potassium.  

Plants translocate the potassium to all parts of 

plant and in turn yield per plant is increased. It 
has been observed that in monsoon season effect 

of foliar potassium spray was found to be more 

effective than in winter season because high 

temperature, humidity favoured foliar potassium 
spray (El-Fouly and ElSayeed,1997). Early 

symptoms of potassium deficiency in cotton can 

be minimized by foliar application of potassium 
(Oosterhuis 1995) and may be used to supplement 

soil application as means to maximize lint yields 

(Howard et al.1998). Modifying foliar 

potassium solution chemistry has improved the 

potassium uptake of cotton (Howard and 
Gwathmey1995).Optimum levels of micro and 

macro inorganic nutrients are required for 

normal growth and supplements give 
improvements. Low yield of cotton in Pakistan 

is due to many crop husbandry problems such as 

low or more plant population, water shortage, 
low seed rate, improper fertilizer management, 

weed infestation, insect pest and disease 

problems (Ahmed et al., 2009).The lint yield 

were enhanced by foliar application of 
potassium having 116 kg/ha Mehlich-1 

extractable  results were shown by Bednarz et 

al., (1999) that foliar fertilization when used as a 
supplemental source increase cotton yield to 

recommended fertility program.  

Keeping in view the significance of cotton in 

Pakistan this study was conducted to see cotton 

response against soil and foliar application of 

potassium fertilizer. 

MATERIAL AND METHODS 

This experiment was conducted at Adaptive 

Research Farm during 2017-18. The experiment 
was laid out in RCBD with three replications 

having 5 net plot size of 15 ×30ft. Five different 

doses of fertilizer were checked out i.e 
Recommended dose of NP, recommended dose 

of NPK, recommended dose of NPK + 2%K2 O 

foliar spray in the form of potassium sulphate 
(K2 SO4)at 80 days of sowing, recommended 

dose of NPK + 2%K2 O foliar spray in the form 

of potassium sulphate (K2 SO4) at 105 days of 

sowing and recommended dose of NPK + 2%K2 
O foliar spray twice at both 80 and 105 days of 

sowing. The crop variety BS-15 was sown in the 

month of May delinted with commercial H2SO4 
before sowing. Required irrigations were 

applied and weeds were controlled through 

weedicides. Insecticides were applied to control 

the sucking insects (Whitefly, Thrips, Jassid, & 
Mites) and boll worms (Pink boll worm). All 

other agronomic practices were kept normal and 

uniform for all the treatments.  

Plant population/m2 was counted after three 

weeks of sowing. Plant height (cm) of randomly 

selected plots from each plot was measured at 
the time of last picking and average height was 

calculated. The total number of bolls on the 

randomly selected plants picked at the time of 

each picking was counted. Thus total number of 
bolls on the plants was obtained by summing up 

the bolls picked during all pickings and average 

of number of bolls per plant was calculated. For 
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boll weight (g), three samples each of 100 seeds 

from each plot were weighted and finally 
averaged. Average boll weight (g) was 

calculated by dividing the total plants seed 

cotton yield with respective number of bolls per 
plant. Seed cotton picked from selected plants 

during all the pickings was weighted in grams 

using electric balance. After that the yield of 
seed cotton per plant was calculated. Seed 

cotton yield kg ha-1 was computed from seed 

cotton yield per plot. Data collected on  different 

parameters  were analyzed statistically by  using 
M STAT-C programme (Anonymous,1986) for 

analysis of variance and means were separated  

using Fisher’s  protected least significant 
difference (LSD) test at 5% probability level 

(steel et al. 1997). 

RESULTS AND DISCUSSION 

Plant Population (M
-2

) 

Data concerning average number of germination 

counts is shown in Table 2 during both years 

2017 and 2018. Statistical analysis of the data 

revealed that the effect of soil and foliar 

application of potassium fertilizer have 

significant results on germination counts for the 

both growing seasons. Average maximum 

germination counts were recorded as 6.1 in T5 

where recommended dose of NPK + 2% K2 O 

foliar spray applied twice at both 80 and 105 

days of sowing for the both kharif season 2017-

18. On the other hand, lowest value was 

recorded as 3.9 where recommended dose of NP 

was applied only. 

Plant Height (Cm) 

Soil and Foliar application potassium fertilizer 

has significantly increased plant height. Soil and 

foliar application resulted in proportionate 

increase in the plant height of cotton variety BS-

15 as mentioned in Table-2. The taller plants 

(152cm) were recorded on cotton variety where 

recommended dose of NPK + 2% K2 O foliar 

spray twice at both 80 and 105 days of sowing 

was applied followed by recommended dose of 

NPK + 2%K2 O foliar spray in the form of 

potassium sulphate (K2 SO4) at 105 days of 

sowing i.e. (147cm) during both years 2017-18. 

The lowest height observed (129.5cm) where 

recommended dose of NP was applied only. 

These results are in agreement with those of 

Rochester et al. (2001) that plant height in 

cotton is related to nitrogen, phosphorus and 

potash applications. 

No. Cotton Bolls Per Plant 

Soil and foliar application of potassium 

significantly affected on no. of cotton bolls/plant. 

Soil and foliar application of potassium resulted 

in proportionate increase in the number of 

cotton bolls/plant as mentioned in Table-2. The 

greater no. of bolls/plant (31.2) was recorded 

where recommended dose of NPK + 2% K2 O 

foliar spray twice at both 80 and 105 days of 

sowing was applied followed by  recommended 

dose of NPK + 2%K2 O foliar spray in the form 

of potassium sulphate (K2 SO4) at 105 days of 

sowing i.e (28.6) during both years 2017-18. 

The lowest height was observed (21.1) where 

recommended dose of NP was applied only. 

These results are similar as described by Khan 

et al. (1993). 

Boll Weight (G) 

Average boll weight is one of the major 

components of seed cotton yield in cotton. Data 

given in Table-2 indicates the non significant 

influence of boll weight.  Maximum boll weight 

(3.3g) was recorded where recommended dose 

of NPK + 2% K2 O foliar spray twice at both 80 

and 105 days of sowing was applied during both 

years 2017-18. The minimum boll weight (2.4) 

was observed in case where recommended dose 

of NP was applied only.  The findings are 

agreed with those of Sawan et al. (2006). 

Seed Cotton Yield Kg Ha
-1

 

Data pertaining to seed cotton yield per hectare 

as influenced by foliar application of various 

nutrients as mentioned in Table-2 indicates that 

soil and foliar application of potassium has 

significant effect on the seed cotton yield per 

hectare.  Maximum seed cotton yield per hectare 

(1988.05kg ha
-1

) was recorded where where 

recommended dose of NPK + 2% K2 O foliar 

spray twice at both 80 and 105 days of sowing 

was applied followed by recommended dose of 

NPK + 2%K2 O foliar spray in the form of 

potassium sulphate (K2 SO4) at 105 days of 

sowing i.e. (1772.4kg ha
-1

) during both years 

2017-18. The lowest seed cotton yield (1196.2kg 

ha
-1

) was obtained where recommended dose of 

NP was applied only during both years 2017-18.  

These findings agree with the findings of 

Bednarz et al., (1999). Supplement soil application 

of potassium as means to maximize lint yields 

(Howard et al.1998). 
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Table1. Influence of soil and foliar application of potassium fertilizer on the growth and yield of cotton during 

2017 and 2018 

Year 
Treatme

nts 

Average germination 

counts (m
-2

) 

Average plant 

height (cm) 

No. of 

Bolls/plant 
Boll weight (g) 

Average seed 

cotton yield (kg/ ha) 

2017 

T1 4.0e 131e 20.5e 2.41e 1180.9e 

T2 4.2d 137d 23.2d 2.59d 1433.5d 

T3 4.6c 143c 26.0c 2.70c 1512.2c 

T4 5.0b 148b 28.1b 2.88b 1679.3b 

T5 6.0a 154a 30.0a 3.28a 1898.9a 

LSD(0.05) 0.41 3.66 1.32 Non-significant 38.50 

2018 

T1 3.8e 128e 21.7e 2.5e 1211.5e 

T2 4.1d 138d 24.3d 2.7d 1490.7d 

T3 4.5c 142c 27.3c 2.8c 1705.6c 

T4 4.9b 146b 29.1b 3.0b 1865.6b 

T5 6.2a 150a 32.5a 3.4a 2077.2a 

LSD(0.05) 0.21 1.68 1.40 Non-significant 66.07 

Table2. Average values of all parameters from 2017-2018 

Treatments 
Average germination 

counts (m
-2

) 

Average plant 

height (cm) 

No. of 

Bolls/plant 

Boll 

weight (g) 

Average seed cotton 

yield (kg/ ha) 

T1 3.9e 129e 21.1e 2.4e 1196.2e 

T2 4.1d 137d 23.7d 2.6d 1462.1d 

T3 4.5c 142c 26.6c 2.7c 1608.9c 

T4 4.9b 147b 28.6b 2.9b 1772.4b 

T5 6.1a 152a 31.2a 3.3a 1988.0a 

 

CONCLUSION 

The results concluded that recommended dose 

of NPK + 2%K2 O foliar spray twice at both 80 
and 105 days of sowing that effects on seed 

cotton yield and other growth parameters. It has 

significantly (p<0.05) affected germination, 
plant height, boll weight and yield during both 

years of the study. Recommended dose of NPK 

+ 2%K2 O foliar spray twice at both 80 and 105 

days of sowing has improved seed cotton yield 
(1988.0kg/ha) over 2 years in comparison with 

other applications of recommended dose of 

NPK + 2%K2 O foliar spray in the form of 
potassium sulphate (K2 SO4) at 105 days of 

sowing, recommended dose of NPK + 2%K2 O 

foliar spray in the form of potassium sulphate 

(K2 SO4) at 80 days of sowing, ie (1772.4 and 

1608.9kg/ha). Therefore under ecological zone 

of Rahim Yar Khan, NPK + 2%K2 O foliar 

spray twice at both 80 and 105 days of sowing 
can be recommended for better production. 
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