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Abstract 

 

An experiment was conducted to check the effect of different planting techniques on growth, 

yield and water use efficiency of cotton. There were three planting methods viz. flat sowing 

with hand drill, flat sowing with alternate row earthing up, bed and furrow and three plant 

spaces i.e. 10, 20 and 30 cm. Data concerning leaf area per plant collected periodically 

indicate that maximum was recorded at 100 days after sowing and then decline and highest 

was recorded in bed and furrow method under 30 cm plant spacing. Among the yield and 

yield components effect of planting techniques on number of nodes of first fruiting branch 

height, height to node ratio, number of sympodial branches per plant, number of cotton seed 

per boll and ginning out turn was non significant however, days to flowering, number of bolls 

per plant and seed cotton yield differed significantly. Maximum mean maturity date was 

recorded in flat sowing with drill at 10 cm plant spacing. The effect of planting techniques on 

production rate index, earliness index and on water use efficiency was significant. On the 

whole, it is advantageous for yield and water use efficiency when cotton was planted under 

bed and furrow methods was better at 30 cm plant spacing.  

 

Keywords: Cotton. Planting methods. Plant spacing. Growth. Yield. Water use efficiency. 

 

 

1. Introduction 

Cotton (Gossypium hirsutum L.) is the world’s leading fiber producing crop and 

grown in more than 80 countries with an annual production of 20 million tons (Dutt et al. 

2004). Cotton plant is basically a perennial shrub. Later on, its cultivation started for the 

objective of obtaining seed cotton. It belongs to family Malvaceae and genus Gossypium. 

Cotton is the most important cash crop and plays a significant role in the economic 

development of the country. Pakistan stands in fourth position in producing cotton after 

China, USA and India. In consumption of cotton, Pakistan stands in third position after China 

and India. Cotton is second largest grown crop in Pakistan in term of area after wheat crop 

(Anonymous 2012-13). It was cultivated on 2.8 million hectares and production was 11.5 

million bales (Anonymous 2012-13). Around 3.0 million hectares area of country is under 

cotton crop which accounts 15% of total cultivated crop area. The cotton crop has a unique 

position in the economy of Pakistan with its contribution to foreign exchange reserves and 

provision of livelihood to poor people (Cororaton et al. 2008). For textile industry, cotton 

provides the raw material in form of lint. Lint is very important for foreign exchange. Pakistan 

earns 61% of its total foreign exchange by exporting lint and cotton products. It accounts for 

7% of value added in agriculture and 1.5% of GDP (Anonymous 2012-13).  

              Plant population is very crucial for attaining maximum crop growth and yield under 

irrigated conditions. Poor yield of cotton involved several factors including low plant 
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population, cultivation of low potential varieties and poor agronomic practices. One of the 

options for maximizing yield per unit area is optimum plant population per unit land area and 

it varies from variety to variety. Maximum yield can be obtained by maintaining optimum 

plant population according to plant morphological characteristics (Ali et al. 2009). In cotton 

growing areas of Pakistan selection of an adequate sowing method and water management 

practices for sustainable crop production are most crucial problems. The underground water is 

brackish and only canal water is the source of irrigation which is being scarce day by day. It is 

necessary to efficiently utilize the every acre inch of available water (Ali & Ehsanullah 2007). 

Maximum seed cotton yield was obtained when cotton crop was planted as flat planting 

method with every row earthing up after 1
st
 irrigation (Akhtar et al. 2003) and up to 32% 

water can be saved in bed and furrow method of irrigation (Makhdum et al. 2004). Soomro et 

al. (2000) stated that maximum output can be obtained when it is sown under best planting 

method and plant spacing that is necessary for optimum growth and better aeration. 

Handsome seed cotton yield can be obtained with increasing plant spacing from 20-30 cm. 

Plant population is a production factor, which affects light interception by plant canopy 

(Zabab and Hafiz 1979). High plant population has been found to give higher plant height, 

lower number of branches per plant and reduced weight of boll (Wali & Koraddi 1989).  

The present study was carried out to estimate the water use efficiency under different 

planting method and plant spacing for getting maximum yield of cotton. 

 

2. Materials and Methods 

An experiment was conducted to check the effect of different planting methods and 

plant spacing on growth and yield of cotton at Research Area, University College of 

Agriculture and Environmental Science, The Islamia University of Bahawalpur, Pakistan, 

during the year 2012. There were three planting methods i.e. P1 (Flat sowing with drill), P2 

(Flat sowing with alternate row earthing up), P3 (Bed and furrow method), and three plant 

spacing as S1 (10 cm), S2 (20 cm), S3 (30 cm). The experiment was laid out in Randomized 

Complete Block Design with split plot arrangement. Planting methods were kept in main plot 

and plant spacing were kept in sub-plot. Net plot size was 3.75 m x 6.0 m. 

Soil was prepared by the use of chisel plough and seed bed was prepared by tractor-

mounted cultivator followed by planking. Beds were formed with the help of bed-shaper and 

bed to bed distance was 75 cm. Flat sowing was done with help of hand drill and row to row 

distance was 75 cm. Cotton cultivar MNH-886 was sown during May, 2012. Recommended 
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doses of fertilizer (120: 57: 62 NPK kg ha
-1

) was applied in the form of urea, single super 

phosphate (SSP) and sulphate of potash (SOP). Full dose of P and K and 1/3 N and was 

applied at sowing and 1/3 N at flowering and 1/3 N at boll formation stage. Plant protection 

measures were carried out to keep crop free of insects and diseases. Measured amount of 

water was applied using cut-throat flume according to the following formula:  QT = AD,    

Where 

Q = Water discharge rate T = Water application time A = Irrigated area D = Irrigation 

water depth 

Leaf area per plant (cm
2
): Leaves of five plants were removed at fifteen days 

interval up to 115 days after sowing and leaf area was recorded by taking length and width of 

leaf with the help of scale. Leaf area was calculated by the following formula at fifteen days 

interval. 

Area = (Length × Width × 0.6) 

First fruiting branch height (cm): First fruiting branch height was measured at eight 

days interval from the five selected plants from each plot and then average was calculated. 

Number of nodes for first fruiting branch: Number of nodes for first fruiting branch 

was measured from five selected plant from each plot at eight days interval and average was 

calculated. 

Days to squaring: Five plants were randomly selected from each plot and days to 

squaring at eight days intervals were recorded and average was taken. 

Days to first flowering: Five plants were selected from each plot and numbers of days 

to first flowering at eight days interval were counted and average was taken. 

Height to node ratio (crop vigor): Height to node ratio (crop vigor) was calculated 

with the help of following formula as given by Dordas (2009). 

                                 Plant height (cm) 

Height to node ratio =                                                    

                                         Number of nodes per plant 

Number of bolls per plant: Five plants were randomly selected from each plot and 

number of bolls per plant at eight days interval was counted and average was calculated. 

Number of sympodial branches per plant:  Numbers of sympodial branches per 

plant was counted from five selected plants from each plot and their average was calculated. 
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Number of cotton seeds per boll: Five plants were randomly selected from each plot. 

Number of cotton seeds per boll was counted from each plant and their average was 

calculated. 

Seed cotton yield (kg/ha): After complete picking, seed cotton yield from each plot 

was weighed and yield was calculated on hectare basis. 

Ginning out turn (%): After ginning, cotton lint and cotton seed were weighed 

separately and ginning out turn (GOT) was calculated by using the following formula.  

GOT (%) = Weight of lint / Weight of seed cotton x 100 

Mean maturity date (days): Mean maturity date (MMD) was calculated by the 

formula as proposed by Christids and Harrison (1955):  

Mean maturity date = (W1 x H1) + (W2 x H2) +…+ (Wn x Hn)/W1+W2+...+Wn 

Where W = Weight of seed cotton,  H = Number of days from planting to harvest  

  1, 2…n = Consecutive periodic harvest number  

Production rate index (g/day): It was calculated from total seed cotton weight 

divided by the mean maturity date (Saleem et al. 2010).  

       Total seed cotton weight (g) 

Production rate index =                                                         

                                Mean maturity date (days) 

Earliness index (%): It is also known as maturity coefficient. Earliness index was 

calculated with the help of following formula as described by Singh (2003).  

 

                              Weight of seed cotton from first pick 

Earliness index (%) =                                                                        x 100     

                             Total seed cotton weight from all pick 

 

Water use efficiency (kg ha
-1 

mm
-1

): 

Water use efficiency (WUE) was calculated by using the following formula given by 

Viets (1962);    WUE = Economic yield / Water (I +R) used to produce the yield 

  I = Irrigation  R = Rainfall 

Statistical Analysis: The data collected was analyzed statistically by using the 

Fisher’s analysis of variance technique and LSD at 5% probability was used to compare the 

treatments’ means (Steel et al. 1997). 
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3. Results 

 

Leaf area per plant (cm
2
): Leaf area per plant as affected by different planting 

methods and plant spacing shows that it increase from 25 days after sowing (DAS) up to 100 

DAS and then decline (Fig. 1 and 2).  

 

Fig. 1: Effect of different planting methods on leaf area per plant (cm
2
) in cotton 

 

Maximum leaf area per plant was found in bed and furrow method and minimum was 

in flat sowing with drill. In case of plant spacing maximum leaf area per plant was in 30 cm 

and minimum in 10 cm (Fig. 2).  

 

Fig. 2: Effect of different plant spacing on leaf area per plant (cm
2
) in cotton 
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Interactive effect of different planting methods and plant spacing at different DAS 

shows that it is statistically significant at 25, 40 and 55 DAS. At 25 DAS maximum leaf area 

per plant was recorded in bed and furrow method at 30 cm spacing and minimum in flat 

sowing with alternate row earthing up and plant spacing of 10 cm. At 40 and 55 DAS 

maximum leaf area per plant was recorded in flat sowing with alternate row earthing up and 

10 cm spacing (Table 1). 

 

Table 1: Interactive effect of different planting methods and plant spacing on the leaf 

area per plant (cm
2
) in cotton 

 

Treatments 

Days after sowing 

25 40 55 70 85 100 115 

P1S1 35.90 abc 64.94 bcd 98.27 bc 129.10 151.9 173.00 169.00 

P1S2 34.93 bc 61.53 d 96.93 bc 132.67 151.97 172.00 163.77 

P1S3 34.46 bc 66.80 abc 97.63 bc 134.21 155.1 176.07 162.78 

P2S1 32.60 c 69.46 a 102.90 a 135.03 155.67 177.03 171.33 

P2S2 34.26 c 69.36 a 100.35 ab 134.52 155.77 177.93 170.27 

P2S3 35.07 bc 66.76 abc 100.07 ab 137.82 157.63 176.90 167.53 

P3S1 33.73 c 64.60 cd 94.45 c 136.23 157.20 175.47 167.67 

P3S2 38.30 ab 63.60 cd 100.30 ab 132.12 158.27 175.11 161.45 

P3S3 39.16 a 69.16 ab 103.3 a 132.45 160.42 175.63 161.00 

LSD at 5%      2.64      3.92    4.24 N.S N.S N.S N.S 

              Means sharing the common letter in a column do not differ significantly from each other at p 0.05.  

              LSD = Least significance difference  N.S = Non significant 

Planting methods       Plant spacing 

P1 = Flat sowing with drill      S1 = 10 cm 

P2 = Flat sowing with alternate row earthing up   S2 = 20 cm 

P3 = Bed and furrow method      S3 = 30 cm 

 

First fruiting branch height (cm): Interactive effect of planting methods and plant 

spacing is statistically significant (p>0.05) and shows that maximum first fruiting branch 

height was recorded in bed and furrow method with 30 cm plant spacing and minimum was 

recorded in flat sowing with drill method having 20 cm plant spacing. It is also recorded that 
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first fruiting branch height in flat sowing with drill and flat sowing with alternate row earthing 

up at 10 cm plant spacing were statistically non significant (Fig. 3).  

 

 
 

Fig. 3: Effect of different planting methods (P) and plant spacing (S) on the first 

 fruiting branch height (cm) in cotton  

 

It is also recorded that first fruiting branch height in flat sowing with alternate row 

earthing up and bed and furrow method at 30 cm plant spacing was statistically significant. 

First fruiting branch height in flat sowing with drill and bed and furrow method at 20 cm plant 

spacing was statistically significant (Fig. 3).  

Number of nodes for first fruiting branch: Data regarding number of nodes for first 

fruiting branch are shown in table 2. Data show that maximum number of nodes for first 

fruiting branch in different planting methods and plant spacing was statistically non 

significant (Table 2). 

Days to squaring: Data regarding days to squaring are shown in table 2. Data show 

that maximum number of days to squaring was in bed and furrow method. It was followed by 

flat sowing with drill and flat sowing with alternate row earthing up. Days to squaring in bed 

and furrow method were statistically different (p<0.05) from flat sowing with drill and flat 

sowing with alternate row earthing up. However, flat sowing with alternate row earthing up 

and that flat sowing with drill is statistically non significant (p<0.05). Data regarding effect of 

plant spacing on days to squaring showed that maximum number of days to squaring was 

observed in 30 cm plant spacing which was statistically at par with 20 cm but differ 

significantly with 10 cm plant spacing. Number of days to squaring in 20 cm and 10 cm was 

statistically non significant (Table 2).  
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Table 2: Effect of different planting methods and plant spacing on the first fruiting 

branch height, number of nodes   for first fruiting branch, days to squaring, days to 

flowering, height to node ratio and number of boll per plant in cotton 

 

 

   Means sharing the common letter in a column do not differ significantly from each other at p 0.05.  

* = Significant at p ≤ 0.05 level              LSD = Least significance difference N.S = Non significant 

 

Days to flowering: Interactive effect of planting methods and plant spacing was 

statistically significant (p<0.05) and shows that maximum days to flowering were recorded in 

flat sowing with drill at 30 cm plant spacing and minimum were recorded in bed and furrow 

methods at 10 cm plant spacing (Fig. 4). It was also recorded that days to flowering in flat 

sowing with drill and flat sowing with alternate row earthing up at 30 cm were statistically 

non significant (p>0.05). Days to flowering in flat sowing with alternate row earthing up and 

bed and furrow methods at 10 cm plant spacing were statistically non significant. Days to 

flowering in flat sowing with drill and flat sowing with alternate row earthing up at 20 cm 

plant spacing were statistically non significant. Days to flowering in flat sowing with alternate 

row earthing up and bed and furrow methods at 30 cm plant spacing were statistically 

significant (Fig.4). 

 

Treatments 

First fruiting 

branch height 

(cm) 

Number of node 

for first fruiting 

branch 

Days  to 

squaring 

Days to 

flowering 

Height to 

node ratio 

Number of boll per 

plant 

Planting methods (P) 
 

 

 

 

 

 
   

P1 = Flat sowing with drill 11.94 c 6.66 30.66 b 59.66 a 7.35 25.22 b 

P2 = Flat sowing with 
alternate row earthing up 

13.76 b 6.66 30.66 b 56.55 b 7.46 27.77 b 

P3 = Bed and furrow method 17.38 a 6.88 34.00 a  54.11 c  7.24  32.55 a  

LSD at 5% 0.82 N.S  1.90 2.09 N.S 4.59 

Plant spacing (S) 
 

 

 

 
    

S1 = 10 cm 12.85 b 6.33 29.66 b 53.22 b 7.35 29.33a 

S2 = 20 cm 14.83 a 6.77 32.00 ab 57.88 a 7.57 25.44 b 

S3 = 30 cm 15.40 a 7.11 33.66 a 59.22 a 7.13 30.77 a 

LSD at 5% 0.90 N.S 2.43 2.26 N.S 3.57 

Interaction 

     P x S 
* N.S N.S * N.S * 
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Fig. 4: Effect of different planting methods (P) and Plan spacing (S) on the days to 

flowering in cotton. 

 

Height to node ratio: Data regarding height to node ratio are shown in table 2. Data 

show that height to node ratio in bed and furrow method and flat sowing with alternate row 

earthing up and flat sowing with drill was statistically non significant (p>0.05). Data 

regarding the effect of plant spacing on height to node ratio showed that difference in height 

to node ratio in 10 cm, 20 cm and 30 cm was statistically non significant (Table 2). 

Number of bolls per plant: Effect of planting methods and plant spacing was 

statistically significant (p>0.05) and maximum number of bolls per plant was recorded in bed 

and furrow method at 30 cm plant spacing and minimum was recorded in flat sowing with 

alternate row earthing up at 20 cm plant spacing (Fig. 5).  

 

 

 
Fig. 5: Effect of different planting methods (P) and plant spacing (S) on the number 

 of bolls per plant in cotton 

 

http://www.custoseagronegocioonline.com.br/


Growth, yield and water use efficiency of cotton (Gossypium hirsutum L.) sown under  

different planting techniques 

Akbar, H.M.; Akram, M.; Hussain, M.W; Hussain, M.; Rafay, M; Ahmad, I 

Custos e @gronegócio on line - v. 11, n. 1 – Jan/Mar – 2015.                                        ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

152 

 

Number of bolls per plant in flat sowing with drill and flat sowing with alternate row 

earthing up at 30 cm plant spacing were statistically significant (p<0.05). Numbers of bolls 

per plant in flat sowing with drill and bed and furrow method at 10 cm plant spacing were 

statistically significant (Fig. 5). 

Number of sympodial branches per plant: The number of sympodial branches per 

plant is a vital factor which affects the final yield. Data regarding the effect of planting 

method on the number of sympodial branches per plant are shown in table 3. Data show that 

the effect of different planting methods and different plant spacing on the number of 

sympodial branches per plant was statistically non significant (Table 3).  

Number of cotton seeds per boll: Data regarding number of seeds per boll are shown 

in table 3. Data show that number of seeds per boll in bed and furrow method and flat sowing 

with alternate row earthing up and flat sowing with drill was statistically non significant. Data 

regarding effect of plant spacing on number of seeds per boll showed that number of seeds per 

boll in 10 cm, 20 cm and 30 cm was statistically non significant (Table 3). 

 

Table 3: Effect of different planting methods and plant spacing on number of sympodial 

branches per plant, number of cotton seed per boll, seed cotton yield, ginning out turn, 

mean maturity date, production rate index, earliness index and water use efficiency in 

cotton 

Treatments 

Number of 

sympodial 

branches 

per plant 

Number 

of cotton 

seed per 

boll 

Seed 

cotton 

yield 

(kg/ha) 

Ginning 

out 

turn 

(%) 

Mean 

maturity date 

(Days) 

Production 

rate index 

(g/day) 

Earliness 

index (%) 

Water use 

efficiency  

(kg ha-1 mm-1) 

Planting methods 

(P) 

 

 

 

 

 

 

 

 

 

 
   

P1= Flat sowing 

with drill 
22.66 27.88 2750 c 32.96 110.31 a 24.95 b 55.62 c 4.61 b 

P2= Flat sowing 

with alternate row 

earthing up 

22.22 28.00 2904 b 32.96 107.10 c 27.13 a 66.32 a 5.96 a 

P3= Bed and furrow 

method 
22.88 28.00 2956 a 32.93 109.11 b 27.10 a 59.63 b 5.55 a 

LSD at 5% N.S  N.S 4.94 N.S 0.57 0.52 1.92 0.41 

Plant spacing (S)         

S1 = 10 cm 22.66 27.00 2845 c 32.91 109.72 a 25.95 b 57.61 b 5.22 c 

S2 = 20 cm 21.88 28.33 2871 b 32.96 108.22 b 26.56 a 62.61 a 5.35 b 

S3 = 30 cm 23.22 28.55 2895 a 32.97 108.59 b 26. 68 a 61.35 a 5.54 a 

LSD at 5% N.S N.S 17.83 N.S 1.03 0.33 3.64 0.08 

Interaction  

    P x S 
N.S N.S N.S N.S * * * * 

 Means sharing the common letter in a column do not differ significantly from each other at p 0.05.  

  * = Significant at p ≤ 0.05 level              LSD = Least significance difference N.S = Non significant 
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Seed cotton yield (kg ha
-1

): Data regarding the effect planting method on seed cotton 

yield are shown in table 3. Data show that maximum seed cotton yield was in bed and furrow 

method and minimum was recorded in flat sowing with drill. Maximum seed cotton yield was 

observed in 30 cm plant spacing and minimum was found in 10 cm spacing (Table 3). 

Ginning out turn (%): Data regarding ginning out turn are shown in table 3. Ginning 

out turn in bed and furrow method and flat sowing with alternate row earthing up and flat 

sowing with drill was statistically non significant (p>0.05). Effect of plant spacing on ginning 

out turn showed that ginning out turn in 10 cm, 20 cm and 30 cm was statistically non 

significant (p>0.05).  

Mean maturity date (days): Analyzed data indicate that effect of planting methods 

and plant spacing was statistically significant and shows that maximum mean maturity days 

were recorded in flat sowing with drill at 10 cm plant spacing and minimum were recorded in 

flat sowing with alternate row earthing up at 20 cm plant spacing (Fig. 6). It was also found 

that mean maturity date in flat sowing with drill and bed and furrow method at 30 cm plant 

spacing were statistically at par with each other. Mean maturity days in flat sowing with drill 

and bed and furrow method at 20 cm plant spacing were also statistically non significant (Fig. 

6). 

 

 
 

Fig. 6: Effect of different planting methods (P) and plant spacing (S) on the mean 

maturity date (days) in cotton 
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Production rate index (g/day): Interactive effect of planting methods and plant 

spacing was statistically significant and shows that maximum production rate index was 

recorded in flat sowing with alternate row earthing up at 20 cm plant spacing and minimum 

was recorded in flat sowing with drill at 10 cm plant spacing (Fig. 7). Production rate index in 

flat sowing with alternate row earthing up and bed and furrow method at 30 cm plant spacing 

were statistically at par with each other (p>0.05). It was also recorded that production rate 

index in flat sowing with alternate row earthing up and bed and furrow method at 10 cm plant 

spacing were statistically non-significant (Fig. 7). 

 

 

 
Fig. 7: Effect of different planting methods (P) and plant spacing (S) on the 

production rate index (g/day) in cotton 
 

 

Earliness index (%): Effect of planting methods and plant spacing was statistically 

significant (p<0.05) and shows that maximum earliness index was recorded in flat sowing 

with alternate row earthing up at 20 cm plant spacing and minimum was recorded in flat 

sowing with drill at 10 cm plant spacing in (Fig. 8). Earliness index in flat sowing with 

alternate row earthing up and bed and furrow method at 10 cm plant spacing was statistically 

at par with each other (p>0.05). It was also recorded that production rate index in flat sowing 

with drill and bed and furrow method at 20 cm and 30 cm plant spacing were statistically non 

significant (Fig. 8). 
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Fig. 8: Effect of different planting methods (P) and plant spacing (S) on the earliness 

index (%) in cotton 

 

Water use efficiency (kg ha
-1

 mm
-1

): Data regarding water use efficiency (WUE) shown 

in table 3 show that WUE was recorded in flat sowing with alternate row earthing up and bed 

and furrow method followed by flat sowing with drill. Water use efficiency in bed and furrow 

method and flat sowing with alternate row earthing up and flat sowing with drill was 

statistically significant (p<0.05). Effect of plant spacing on WUE showed that maximum 

WUE was observed in 10 cm plant spacing followed by 20 cm and 30 cm.  

 

4. Discussion 

 

Leaf area per plant was increased by increasing the plant to plant distance (Hake et al., 

1992) and was non-significant under different plant spacing (Hussain et al. 2000). Similar 

results were represented by Ali (2008), who described that leaf area per plant was statistically 

non significant under different planting methods in cotton. Wider plant spacing delayed 

fruiting (Afzal 2006). In the present study increase in the plant to plant distance delayed in 

squaring but the differences between the spacing were not significant statistically (Table 2). 

Number of sympodial branches per plant were statistically non significant under different 

planting methods (Ali 2008). Nadeem et al. (2010) reported the numbers of sympodial 

branches per plant were statistically significant under varying plant spacing 10, 20 and 30 cm 

respectively.  

Number of nodes per plant is a key parameter which decides the fruiting branches and 

finally the final yield. An increase in plant spacing showed a decrease in number of nodes per 
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plant but the differences between the spacing was not significant (Afzal 2006). Variation of 

height to node ratio under different planting methods and plant spacing was found non 

significant (Ali and EI-Sayed 2001). The yield of cotton crop depends upon the number of 

bolls per plant. Ridge sowing method gave better seed cotton yield than flat sowing method 

(Khan and Kalemullah 2007). Mobley and Albers (1993) and Khalid et al. (1999) reported 

that number of boll per plant was different among the sowing methods. Increase in plant to 

plant distance increased the number of bolls per plant (Ali et al. 2009). Siddiqui (2007) 

reported that increase in density decreased the number of bolls per plant. The increase in 

number of bolls per plant with increasing the plant to plant distance may be due to more 

availability of space, less competition and more number of sympodial branches per plant 

(Table 2). On the other hand, Ali and EI-Sayed (2001) found non significant effect of 

different planting methods and plant spacing on the number of seeds per boll. 

Seed cotton yield was higher in bed and furrow method as compared to flat planting 

(Anwar et al. 2003). The results of present study also show that seed cotton yield was higher 

in bed and furrow method as compared to other methods used in the experiment (Table 3). 

Ridge planting gave higher seed cotton yield (Hussain et al. 2000). Ali and Ehsanullah (2007) 

reported that flat planting with each row earthing up gave higher seed cotton yield than bed 

and ridge planting. Wider plant spacing gave higher seed cotton yield as compared to close 

spacing (Soomro et al. 2000; Khan et al. 2005). However, Ali (2008) described that ginning 

out turn was non significant under different planting methods. 

Mean maturity period differed significantly and was higher in flat sowing method as 

compared to other methods and decreases with increasing the plant spacing (Saleem et al. 

2010). In the present study production rate index was higher in flat sowing with alternater row 

earthing up and maximum was recorded at 30 cm plant spacing (Table 3, ), Singh (2003) also 

described that production rate index differed significantly at different planting methods and  

plant spacing. Earliness index was statistically significant only in the first season as compared 

with the control (Zakaria et al. 2008). In the present study maximum WUE was in bed and 

furrow method, though, Ali (2008) in a study showed that maximum WUE was in flat sowing 

with drill and minimum was in flat sowing with alternate row earthing up. 
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5. Conclusions 

 

It was concluded from the present study that best planting method for cotton (MNH-886) is 

bed and furrow which showed the maximum water saving and produced maximum seed 

cotton yield among the different planting methods. The best plant spacing was the 30 cm for 

MNH-886. 
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