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Abstract 
To assess the effect of nitrogen rate on growth, yield and nitrogen use efficiency of some Bt cotton cultivars, a 

field trial was conducted during 2014 at Students’ Research Farm, Department of Agronomy, University of 

Agriculture Faisalabad Pakistan. Experiment was laid out in randomized complete block design (RCBD) with 

factorial arrangement using three cotton cultivars (FH-114, FH-142 and MNH-886) under various nitrogen 

rates (150, 200 and 250 kg N ha-1). All the data were recorded and analyzed statistically using standard 

procedures. Different cotton cultivars at varying nitrogen doses significantly affected the growth, development 

and seed cotton yield. Crop took maximum time for first squaring (45.33 days), flower initiation (62 days and 

boll splition (188.56 days) with 250 kg N ha-1. Leaf area index (3.63) and number of sympodial branches per 

plant were also highest at nitrogen level of 250 kg ha-1 while total dry matter (12847 kg ha-1), number of 

monopodial branches per plant (3.77), earliness index (43.74%) and seed cotton yield were recorded higher at 

200 kg N ha-1. In case of cultivars, FH-142 produced more seed cotton yield (3369 kg ha-1), total dry matter 

(TDM) (13461 kg ha-1) and leaf area index (LAI) (3.69) but maximum number of days to first boll splition 

(118 days) was noted in MNH-886. Time period for flower initiation, earliness index, monopodials and 

sympodials remained non-significant among cultivars. 
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Introduction 
Cotton is an utmost valuable cash and fiber 

crop of Pakistan (Ahmed et al., 2009). Cotton yield 

can be improved by good management practices such 

as maintaining fertilizer (nitrogen) levels (Ali et al., 

2007). Shabbir, (2007) recorded 20% increase in 

TDM, 15% in LAI and 5% in CGR with the 

application of higher nitrogen dose. They also stated 

that seed cotton yield was considerably affected by 

cotton cultivars. They observed maximum yield of 

seed cotton with 200 kg N ha-1 and cv CIM-496.  

In some crops like cotton, excessive 

vegetative growth and delayed maturity occurs due to 

application of higher nitrogen levels than optimum, 

resulting reduction in seed cotton yield (Rinehardt et 

al., 2004).   

Maximum number of sympodial branches 

per plant was noted with 200 kg N ha-1 and lowest in 

50 kg N ha-1 (Dar and Anwar, 2005). It is also 

reported that cotton yield varies among different 

cultivars (Wajid et al., 2010). In different cultivars 

decreased yield is due to reduction in boll weight and 

number associated with less dry matter production 

(Bange et al., 2003). They also noted that some 

cultivars reduced their LAI due to poor canopy 

development. Enhancing N fertilization for different 

cotton cultivars is one promising way to reach 

optimum economic returns (McConnell et al., 2000). 

Felix et al. (2003) stated that average TDM 

of 3 years was 7800 and 12600 kg ha-1 with 56 and 

168 as N ha-1 respectively. Maximum cotton yield 

was obtained at nitrogen level of 224 kg ha-1 that was 

1666 kg ha-1 against 1638 kg ha-1 (168 kg N/ha). Seed 

cotton yield increased due to increase in nitrogen 

application in cotton (Bondada and Oosterhuis, 2001).  

Best nitrogen rate was 180 kg ha-1 to accumulate 

maximum biomass of various cultivars (Liu et al., 

2010). Plants of different cultivars were incapable to 

develop proper canopy and boll number due to 

reduced LAI (Bange et al., 2003). 

A field study was laid out to estimate the 

growth and yield performance of five cotton varieties 

(MNH-786, FH-113, FH-115, FH-207 and FH-901). 

FH-115 showed best results and gave maximum yield 

by producing maximum sympodials, more bolls per 

plant and greater ginning out turn (Fahad et al., 2008). 

Saleem et al (2009) manifested that cultivars showed 

no effect on first floral bud initiation. 

 Genotype and environment affect the 

earliness index (Kassianenko et al., 2003). The 

selection of cultivars is a key factor which affects the 

cropping system (Nichols et al., 2004). The primary 

factor   which affected the initiation of first floral bud 

was cotton varieties and temperature (Iqbal et al., 

2003).    

Nitrogen use efficiency (NUE) can support 

in forecasting the extent of fertilizer to be added to 

any agricultural system in any area and thus 

sustaining the nitrogen equilibrium between inputs 

and outputs without any losses at either the economic 

or environmental levels (Mcallister et al., 2012). 

Crops such as cotton fluctuate in the value of the 

NUE, which may be a return of genetic traits (Hirel et 

al., 2011), agronomic and environmental conditions. 

Due to the accelerating N fertilizers costs and 

environmental impacts (Steel et al., 1997), it is 

inevitable to improve NUE and understand the factors 
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that affect the nitrogen use efficiency in cotton (Larry, 

2006; Roberts, 2008). 

The present study was therefore, undertaken 

to assess growth, seed cotton yield and to calculate 

nitrogen use efficiency of cotton cultivars at varying 

nitrogen levels under the climatic conditions of 

Faisalabad. 

 

Materials and methods 
A field trial was laid out in randomized 

complete block design with factorial arrangement 

using three replications. Net plot size was 3.0 m × 6 

m. There were three cotton cultivars (FH-114, FH-142 

and MNH-886) and three nitrogen levels (150, 200, 

250 kg ha-1). Crop was sown on 27 May 2014 with 20 

kg ha-1seed.  All crop husbandry practices were done 

in normal way. 

Days taken to first floral bud initiation: Time 

period from sowing to squaring was noted which were 

selected in every plant. 

Days taken to first flower: First flower initiation 

days was recorded from the representative plants 

when yellowish and white flowers appeared on 50% 

tagged plants. 

Days taken to first boll splition: Boll splition period 

was observed from sowing of crop till the cracked 

boll lint was appearing. 

Earliness index (%): For calculation of earliness 

index (%) following formula was used (Singh 2004).  

Earliness index (%) =   
Weight of seed cotton from first pick

Total seed cotton weight from all the picks
×100 

Number of sympodial branches per plant: Number 

of sympodial branches per plant was recorded by 

counting the sympodial branches from the selected 

plants of each plot and average was taken. 
Number of monopodial branches per plant: Noted 

the monopodials per plant from three tagged plants 

before first picking. 

Leaf area index (LAI): To calculate the leaf area 

index (LAI) we used the following formula as 

suggested by Watson (1952). 

                  LAI = Leaf area / Land area 

Total dry matter (TDM): Took sample of 5 g and 

put into the oven at 62oC until the constant weight 

achieved.    

Yield ha-1 (kg): Seed cotton yield per hectare in kg 

was calculated from the seed cotton yield per plot. 

Data collected on growth, biomass and yield were 

analyzed statistically by employing the Fisher’s 

analysis of variance technique and significance of 

treatments’ means was tested using least significant 

difference (LSD) test at 5% probability level (Steel et 

al., 1997).  

 

Results  
 Interaction (nitrogen × cultivars) remained 

non-significant for all parameters recorded in this 

study (Table 1). Maximum time period for squaring 

was 45.33 days with nitrogen rate of 250 kg ha-1. The 

lowest time period for squaring was 40.77 at 150 kg N 

ha-1. There were non-significant differences between 

cultivars (Table 2).    

The maximum time period for flowering (62 

days) was noted at 250 kg N ha-1 and the lowest time 

period (60.67) at 150 kg N ha-1.  Number of days 

taken to flowering was higher at 250 N (kg ha-1) as 

compared with 200 N (kg ha-1) and 150 kg N ha-1. 

Days to first boll splition were affected 

significantly by different levels of nitrogen and by 

various cotton cultivars. Maximum days to first boll 

splition (118.56) were recorded at 250 N (kg ha-1) and 

minimum time period for first boll splition was 

recorded at 150 kg N ha-1 (114.67 days). Among 

cultivars, the maximum days taken to first boll 

splition (118) were recorded in MNH-886 and 

minimum (115.56 days) in FH-114 which was at par 

to FH-142 (116.33 days).  

 Table 2 shows that highest total dry matter 

(13592 kg ha-1) was produced at 250 kg N ha-1 which 

was at par to 200 kg N ha-1 (12847 kg ha-1). However, 

the minimum value of total dry matter (11571 kg ha-1) 

was observed for 150 kg N ha-1. Total dry matter 

(TDM) was increased to about 14.86% (13592 vs. 

11571 kg ha-1). Among cultivars the maximum total 

dry matter (13641 kg ha-1) was noted in FH-142. The 

minimum total dry matter (12143 kg ha-1) was noted 

in MNH-886 and it remained at par with FH-114 

(12406 kg ha-1).  

Effect of different nitrogen rates on earliness 

index was statistically significant. The maximum 

value (43.747) was recorded at 200 kg N ha-1. 

Likewise, the minimum value was noted at 150 kg N 

ha-1 (40.040). The effect of cultivars was found to be 

non-significant on this parameter. 

Leaf area index (LAI) is the main 

physiological component of crop yield. LAI was 

significantly affected by nitrogen rates. Maximum 

LAI (3.633) was recorded at 250 kg N ha-1 which 

remained at par with 200 kg N ha-1 (3.318). The 

minimum value of LAI (3.158) was noted for 150 kg 

N ha-1. Also significant effect of cultivars on LAI was 

observed. The maximum leaf area index (LAI) was 

observed in FH-142 cultivar (3.692) which was at par 

to the MNH-886 (3.472) and the minimum leaf area 

index (LAI) was noted in FH-114 (2.945) as shown in 

Table 3.     
The number of monopodial branches per 

plant was statistically affected by different levels of 

nitrogen. Maximum monopodials per plant were 

observed at 200 kg N ha-1 while the lowest 

monopodials per plant were observed at 150 kg N ha-

1. In cultivars there was non-significant difference 

(Table 3).  

The effect of nitrogen levels on fruiting 

branches per plant was found to be significant. Table 

3 shows that various nitrogen levels affected 

sympodia per plant of cotton cultivars. Result 

indicated that sympodia per plant was more at 250 kg 
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N ha-1as compared to other two levels of nitrogen 

(150 and 200 kg N ha-1). Among cultivars the 

maximum number of sympodial branches per plant 

(22.67) was reported in FH-142 and the minimum 

number of sympodial branches per plant was observed 

(21.39) in FH-114 and MNH-886. 

Seed cotton yield is a combined effect of 

individual yield components under particular 

environmental conditions (Table 3). The effect of 

nitrogen rates on seed cotton yield was   statistically 

significant. The maximum seed cotton yield (3322.0 

kg ha-1) was attainted at 200 kg N ha-1and the 

minimum seed cotton (2728.9 kg ha-1) was recorded 

by 150 kg N ha1. Data on cultivars indicated that 

maximum seed cotton (3369.0 kg ha-1) was produced 

by FH-142 and the minimum seed cotton yield 

(2655.7 kg ha-1) was attained by FH-114. 

 

Discussion 
Number of days to squaring is very 

important phenological character. According to 

Saleem et al. (2009) the cultivars showed no effect on 

the first floral bud initiation. Rehana et al. (2001) 

reported that cultivars differed significantly for time 

period for first flower opening. Rehana et al. (2001) 

also noted different time period for first flower 

opening in cultivars and Panhwar et al. (2002) also 

recorded that the cultivars which matured earlier took 

more time to first boll open. 

LAI from 2-5 have been reported by many 

workers for cotton in various agro- ecological 

conditions (Pettigrew, 2002; Ali et al., 2004; Shabbir, 

2007). Our results corresponded to those of Prasad 

(2000) who noted that different nitrogen levels 

significantly affected monopodial branches on various 

cultivars of cotton. These results are also comparable 

to Abbasi and Abro, (2002); they observed that 

various cultivars of cotton behaved differently for 

sympodial branches under various fertilizer levels.   

Our results connate with Bange and Milroy, 

(2000) and Ali et al. (2004) who reported that 

nitrogen has linear correlation with seed cotton yield. 

These results are also supported by Badr, (2003) who 

determined the yield and yield components of 

(Gossypium hirsutum L.) cultivars and observed 

significant differences. Soomro et al. (2005) also 

studied the seed cotton yield in upland cotton and 

found significant differences among cultivars. 

Conclusion 

On the basis of these results, it can be concluded that 

FH-142 performed best at 200 kg N ha-1 under the 

climatic conditions of Faisalabad.  
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Table: 1. Effect of nitrogen rates and cotton cultivars on earliness and growth parameters   

Where: *= Significant,   **= Highly significant, NS= Non-significant  

 

Table: 2. Effect of nitrogen rates on earliness and growth parameters of cotton cultivars  

 

Nitrogen rate (N) 

Days taken to first 

floral bud initiation 

Days taken to first 

flower 

Days taken to first boll 

splition 

Total dry matter (TDM) 

kg ha-1 

Earliness index 

(%) 

150 kg ha-1 (N1) 40.77 C 60.67 B 114.67 C 11571 B 40.04 B 

200 kg ha-1 (N2) 43.11 B 61.67 A 116.67 B 12847 A 43.74 A 

250 kg ha-1 (N3) 45.33 A 62.00 A 118.56 A 13592 A 42.43 AB 

LSD (5% probability) 1.934 0.881 1.250 892.33 3.033 

Cultivar (C)      

FH-114 42.56 60.89 115.56 B 12406 B 41.40 

FH-142 42.89 61.56 116.33 B 13461 A 42.81 

MNH-886 43.78 61.89 118.00 A 12143 B 41.99 

LSD (5% probability) NS NS 1.250 892.33 NS 

Means not sharing common letters are statistically different at 5% level of probability, NS= Non-significant 

 

  

Parameters 

                                                          Source of Variation 

        Cultivar (C) Nitrogen (N)      C × N 

Degrees of Freedom   2 2 4 

Days taken to first floral bud initiation   3.5926NS 46.7037* 0.9815NS 

Days taken to first flower    2.3333NS 4.3333* 0.1667NS 

Days taken to first boll splition    14.0370** 34.0370** 1.3704NS 

Total dry matter    4377269* 9397268** 211842NS 

Earliness index    4.5074NS 31.7912* 4.6411NS 

Leaf area index    1.3286** 0.5277* 0.2083NS 

Number of monopodial branches   0.0277NS 7.19444* 0.18056NS 

Number of sympodial branches   4.8980NS 300.454* 0.6340 NS 

Seed cotton yield per hectare   1147453** 791659** 10446NS 
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Table: 3. Effect of nitrogen rates on growth and yield of cotton cultivars  

 

Nitrogen rate (N) 
Leaf Area Index (LAI) 

Number of monopodial 

branches/plant 

Number of sympodial 

branches/plant 
Seed cotton yield per/ha 

150 kg ha-1 (N1) 3.15 B 2.05 C 16.05 C 2728.9 C 

200 kg ha-1 (N2) 3.31 AB 3.77 A 21.78 B 3322.0 A 

250 kg ha-1 (N3) 3.63 A 2.50 B 27.61 A 3016.1 B 

LSD (5% probability) 0.362 0.348 1.959 220.89 

Cultivar (C)     

FH-114 2.94 B 2.83 21.39 2655.7 C 

FH-142 3.69 A 2.78 22.67 3369.0 A 

MNH-886 3.47 A 2.72 21.39 3042.2 B 

LSD (5% probability) 0.362 NS NS 220.89 

Means not sharing common letters are statistically different at 5% level of probability, NS= Non-significant 

 


