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ABSTRACT
 

A field  study  was  conducted  at  Adaptive  Research  Farm,  Vehari,  Pakistan 
during 2007 and 2008 on loamy clay soil to assess the response of cotton (cv. 
CIM-496) to seven PK levels (0-0, 57-0, 57-28, 57-57, 114-0, 114-28 and 114-57 
kg/ha). N level was kept uniform (170 kg/ha). The experiment was laid out  in 
RCBD with three replications. On an average, application of 170-114-57 kg NPK 
produced maximum seed cotton yield (2460 kg/ha) followed by 170-114-28 kg 
NPK (2321 kg/ha). The data on yield contributing components indicate that NPK 
dose of 170-114-57 kg produced  more bolls per plant (23) and boll weight (3.37 
g) followed by 170-114-28 kg NPK with 20.50 bolls per plant and 3.32 g boll 
weight. Maximum agronomic use efficiency (0.86 kg/kg NPK) was also noted in 
case of 170-114-57 kg NPK having significant relationship (R2 = 0.96) with seed 
cotton yield. The lowest seed cotton yield (1629 kg/ha) was obtained from the 
plot where no PK fertilizer was applied.

KEYWORDS: Gossypium  hirsutum;  NPK  fertilizers;  agronomic  characters; 
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INTRODUCTION

Cotton (Gossypium hirsutum L.) being a cash crop plays a significant role in 
improving and stabilizing the economy of Pakistan. Optimal NPK fertilization 
is an important consideration for harvesting higher cotton yield, but farmers 
usually  overuse  nitrogenous  fertilizer  alongwith  insufficient  dose  of 
phosphorus and potash. Improper use of NPK fertilization is a mere wastage 
of resources with no positive impact on either established fields or new land 
just  brought  into  production.  It  is  established  fact  that  optimum nutritional 
requirement of cotton is of primary importance to boost its production. The 
mineral nutrition of cotton depends on both the cotton root’s ability to explore 
the soil and ability to supply N, P and K nutrients on the soils (1). Soil tests 
carried out in Pakistan showed a general lack of N, a wider spread deficiency 
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of P and an occasional deficiency of K (9). Low per acre use of plant nutrients 
and their low use efficiency are important yield limiting factors for cotton crop. 
Zhang  et  al.  (10)  reported  nitrogen  as  the  first  limiting  factor  in  a  cotton 
production followed by P and K while a balanced use of NPK fertilizer @ 180-
105-60  kg  per  hectare  produced  maximum cotton  yield  (1687  kg/ha) and 
higher  agronomic  efficiency  (1.4  kg/kg  N).  Makhdoom  et  al.  (3)  reported 
significant increase in seed cotton yield, number of bolls per plant and boll 
weight  with  150-100-50 kg NPK (cv.  CIM-240).  Similarly,  Nawaz  et  al.  (4) 
concluded that seed cotton yield (cv. MNH-93) increased with N application 
alone, and no response was found to P and K due to existence of adequate 
amount  of  nutrients  in  native soil.  Soomro  et  al.  (8)  obtained higher  seed 
cotton yield (2434 kg/ha) when crop was fertilized at 100-50-50 kg NPK per 
hectare followed by 150-50-50 kg NPK.

The objective of this study was to investigate the relationship of yield and 
yield  components of  cotton with NPK rates conducive to increase yield of 
cotton crop. 

MATERIALS AND METHODS

A field  trial  was  conducted  at  Adaptive  Research  Farm,  Vehari,  Pakistan 
during  2007  and  2008.  Soil  samples  were  collected  from 0-30  cm depth 
before application of fertilizer during each season. The physical and chemical 
characteristics of experimental  site were determined according to methods 
recommended by Ryan et al. (6) (Table 1). The values demonstrated that soil 
was medium to heavy textured, alkaline in reaction, free of excessive soluble 
salts, low in organic matter, nitrogen and phosphorus. The potassium level 
was inadequate to capture an economic yield. 

Table 1.  Physical and chemical characteristics of experimental site.

Parameters Average values
pH  8.25-8.41
ECe (dS/m)  0.94-1.26
CaCO3 (%) 3.9-4.1
Organic matter (%) 0.51-0.68
Available-P (mg/kg) 5.68-6.89
Available-K (mg/kg)                      117-119
Textural class Loamy clay.

Treatments consisted of a constant dose of N with seven PK levels viz. 170-
0-0, 170-57-0, 170-57-28, 170-57-57 (benchmark treatment), 170-114-0, 170-
114-28 and 170-114-58 kg per hectare. The experiment  was laid  out  in a 
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randomized complete block design with three replications having plot size of 
9  x  15  m2.  Well  adopted  high  yielding  cotton  variety  CIM-496  was  sown 
during second week of May on a well prepared seed bed at 75 cm row to row 
and  22.5  cm plant  to  plant  distances.  Full  dose  of  P2O5 as  single  super 
phosphate and K as sulphate of potash was applied at planting and 170 kg N 
as urea was applied  in three equal  splits  (at  planting,  flowering  and peak 
flowering). Pre-emergence weedicide (Stomp 330 E @ 2.5 l/ha) was applied 
to eradicate  weeds.  All  required agronomic  practices  and plant  protection 
measures were carried out accordingly. The seed cotton was harvested plot- 
wise  and  finally  converted  into  kg  per  hectare.  Ten  plants  from  each 
treatment were selected at random for counting number of bolls per plant and 
25 bolls  were collected from each treatment for  boll  weight  determination. 
Agronomic  efficiency  was  calculated  (given  yield  over  recommended 
dose/total  NPK  levels  applied)  using  the  experimental  data  (5). 
Meteorological  data  regarding  temperature  (0C)  and  total  rainfall  (mm) 
recorded fortnightly during crop growths period are shown in Fig.1. The data 
on  yield  and  yield  components  were  subjected  to  statistical  analysis  and 
treatment differences were determined using LSD (2).

Fig.1    Fortnightly maximum and minimum temperature (ºC, bars) and
  total rainfall (mm, lines) from May to October, 2007 and 2008. 

RESULTS AND DISCUSSION

The results (Tables 2) indicated that seed cotton yield and its components 
differed significantly (p<0.05) at  various NPK   rates  during  2007. Maximum 
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Table 2. Effect of various P and K levels on seed cotton yield and its components.

NPK rates 
(kg/ha)

NPK ratio Seed cotton yield 
(kg/ha)

Number of
bolls/plant

Boll weight (g)

2007
170-0-0 3 : 0 : 0 1580 e 12 c 2.60 d
170-57-0 3 : 1 : 0 1856 d 16 b 2.98 c
170-57-28 3 : 1 : 0.5 2022 c 18 b 3.02 bc
170-57-57 3 : 1 : 1.0 2078 c 19 ab 3.10 abc
170-114-0 3 : 2 : 0 2184 b 17 b 3.20 abc
170-114-28 3 : 2 : 0.5 2235 b 19 ab 3.28 ab
170-114-57 3: 2 : 1.0 2353 a 22 a 3.34 a
LSD0.05 57.98 3.22 0.27
` 2008
170-0-0 3 : 0 : 0 1678 e 15d 2.68c
170-57-0 3 : 1 : 0 2027 d 18cd 3.04b
170-57-28 3 : 1 : 0.5 2237 c 19bc 3.14ab
170-57-57 3 : 1 : 1.0 2258c 21abc 3.26ab
170-114-0 3 : 2 : 0 2367b 20bc 3.20ab
170-114-28 3 : 2 : 0.5 2406b 22ab 3.36a
170-114-57 3: 2 : 1.0 2567a 24a 3.40a
LSD0.05 87.03 3.87 0.27

Means not sharing a common letter in column are significant at 5% probability level.

seed  cotton  yield  (2353  kg/ha)  was  obtained  from  170-114-57  kg  NPK 
followed by NPK dose of 170-114-28 kg (2235 kg/ha) and 170-114-0 (2184 
kg/ha). Minimum seed cotton yield (1580 kg/ha) was produced where no PK 
was applied.  Different  NPK rates also influenced number of bolls  and boll 
weight  significantly  (p<0.05).  Higher  number  of  bolls  per  plant  (22)  and 
maximum boll weight (3.34 g) was also observed at NPK dose of 170-114-57 
kg closely followed by 170-114-28 and 170-57-57 kg NPK (number of bolls 19 
each, 3.28 and 3.10 g boll weight) (Table 2). Minimum number of bolls per 
plant (12) and boll weight (2.60 g) were noted in zero PK treatment. The data 
for the year 2008 (Table 2) showed similar results as obtained in 2007 where 
NPK  dose  of  170-114-57  stood  first  in  yield  (2567  kg/ha)  and  yield 
contributing traits. 

Average  data  of  two  crop  seasons  (Table  3)  also  showed  similar  trend 
regarding seed cotton yield, number of bolls and boll weight. Fertilizer @ 170-
114-57 kg NPK excelled in seed cotton yield (2460 kg) followed by 170-114-
28 kg (2321 kg) and 170-114-0 kg NPK (2276 kg).

About 51 percent increase in seed cotton yield was noted in crop fertilized at 
170-114-57 kg NPK compared to crop where no PK was added. The results 
further revealed that yield contributing components i.e. bolls per plant (23) 
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and boll weight (3.37 g) were also higher in said treatment. Same treatment 
(170-114-57 kg NPK) also  resulted  in  maximum  agronomic  efficiency (AE)

Table 3. Effect of various P and K levels on seed cotton yield, yield components and 
agronomic use efficiency during 2007-08 (average of two crop seasons).

N-P-K rates 
(kg/ha)

NPK ratio Seed cotton 
yield (kg/ha)

Number of 
bolls plant

Boll
weight (g)

Agronomic use 
efficiency (kg seed 

cotton/ kg NPK
170-0-0 3 : 0 : 0 1629g 13.33d 2.64c -3.17
170-57-0 3 : 1 : 0 1942f 17.00c 3.01b -1.01
170-57-28 3 : 1 : 0.5 2130e 18.50bc 3.08b -0.16
170-57-57 3 : 1 : 1.0 2168d 20.00abc 3.18ab -
170-114-0 3 : 2 : 0 2276c 18.50bc 3.20ab +0.38
170-114-28 3 : 2 : 0.5 2321b 20.50ab 3.32a +0.49
170-114-57 3: 2 : 1.0 2460a 23.00a 3.37a +0.86
LSD0.05 30.26 3.016 0.217

Means not sharing a common letter in column are significant at 5% probability level.

(0.86 kg seed cotton/kg NPK) over NPK rates of 170-57-57 kg. Minimum AE 
(-3.17 kg/kg NPK) was noted in case of 170 kg N only. The positive response 
to  added  NPK  in  cotton  crop  has  also  been  reported  earlier  (3,  8,  10). 
Significant relationship (R2= 0.96) was found between AE and averaged seed 
cotton yield (Fig 2). Significant increase in number of bolls per plant and boll 
weight resulted in increased seed cotton yield.  Significant  relationship was 
also noted between seed cotton yield and number of bolls (R2=0.96) and boll 
weight (R2=0.98) (Fig 3). 
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The results  of  this  study  revealed  that  balanced  use  of  nutrients  is  very 
important for higher seed cotton yield and AE. It further indicated that NPK 
dose  of  170-114-57  kg  is  optimum for  higher  seed  cotton  yield  and  AE. 
Increase in boll weight was mainly due to translocation of various metabolites 
such  as  sugar,  cellulose,  etc.  triggered  by  the  enzymatic  activation  for 
increased photosynthetic efficiency which leads to increase in seed cotton 
yield (7).
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