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ABSTRACT 
 

A field experiment was conducted at Adaptive Research Farm, Rahim Yar 
Khan, Pakistan during winter seasons 2010-11 and 2011-12. Effect of four 
planting dates i.e. 25th October, 5th November, 15th November and 25th 
November was studied on yield and yield components of wheat (cv. Seher-
2006) sown in standing cotton as relay crop. Layout system was RCBD with 
three replications. Results revealed that yield and yield parameters were 
significantly affected by sowing dates. Average of two years data showed that 
5th November sowing significantly produced maximum plant population 
(167/m2), tillers (359/m2), number of grains per spike (39.5), 1000-grain weight 
(45 g) and grain yield (4070 kg/ha) followed by 15th November sowing (3577 
kg/ha grain yield). This increase in yield was associated with progressive 
increase in all growth components. The data further indicated that 25th October 
sowing produced minimum tillers (232/m2) and grain yield (3263 kg/ha) due to 
high temperature, not suitable for growth of wheat plant. 
  
KEYWORDS: Triticum aestivum, Gossypium hirsutum; intercropping; sowing; 

timing; yield; Pakistan. 
 

INTRODUCTION 
 

Wheat (Triticum aestivum L.) is one of the important cereal crops in the world 
and is primarily grown for human food. In Pakistan wheat is the most 
important cereal crop both in terms of production and area under cultivation. 
Wheat contributes 12.5 percent to value added in agriculture and 2.6 percent 
to GDP. Wheat contributes 13.1 percent to the value added in agriculture and 
2.7 percent to GDP.  During the year 2010-11 wheat was cultivated on an 
area of 8805 thousand hectares, showing a decrease of 3.6 percent over last 
year’s area of 9132 thousand hectares.  However, a bumper wheat crop of 
24.2 million tons was obtained with 3.9 percent increase over the last year’s 
production of 23.3 million tons.  
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In Punjab province there are predominantly two cropping systems i.e. cotton -
wheat-cotton and rice-wheat-rice. Under cotton-wheat-cotton system. scarcity 
of labour for cotton picking and late flowering span of cotton varieties wastes 
a lot of time to harvest it. Due to reason, it becomes difficult to sow wheat at 
its proper time (10, 12). Relay-intercropping is perhaps one of the most 
appealing forms of crop diversification because it entails the spatial and 
temporal plant-mixing attributes that can decrease plant competition for 
resources (6). The low productivity of rabi crops particularly cereals is 
attributed to their very late sowing after cotton harvest. As cotton is the most 
important cash crop of Pakistan its early picking for timely sowing of rabi 
crops seems to be impossible (2). 
 
In cotton producing region intercropping of cotton and winter wheat became 
popular to increase household income by growing cotton and also timely 
sowing of wheat as a major staple food.  In this case cotton is harvested after 
taking last picking at the end of December or first week of January. Wheat 
can be sown in standing cotton crop using broadcast method with higher 
seed rate than recommended for tilled seedbed. Thereafter, an adequate 
moisture supply is continued for facilitating seed germination and seedling 
establishment (20). Ahmad et al. (1) and Aslam et al. (5) suggested to 
increase seed rate to compensate reduction in germination percentage and 
number of tillers per unit area (14). Seed rate is an important agronomic 
parameter, which provides early canopy cover for the maximum interception 
of solar radiation. 
 
Bukovinszky et al. (6) and Gethi et al. (9) observed a clear advantage of all 
intercropping systems in land productivity. The developmental delay of cotton 
in wheat-cotton intercropping system is long compared to developmental 
delays reported for other intercropping systems. Light interception is 
sometimes increased as a result of growing two species together in one field, 
either lengthening of period of soil coverage (temporal advantage), or as a 
result of more complete soil cover (spatial advantage) (15). The water 
productivity (WP), kg grain or lint yield per unit delivered rainfall plus 
irrigation, ranged from 0.95 to 1.28 kg/m3 for wheat and from 0.11 to 0.22 
kg/m3 for cotton in intercropping systems, which are 27 and 40 percent lower 
than that of WP in monocultures of wheat and cotton, respectively (20). 
 
In wheat-cotton intercropping system, cotton is sown in the month of April in 
path assigned at wheat sowing in November of previous year. The duration of 
intercropping period is relatively short, only seven weeks, but a fully 
developed wheat canopy competes for light and nutrients with cotton 
seedlings. Therefore, utilization of resources such as light interception, 
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nitrogen and water uptake by intercropped cotton during this period is 
affected by competitive strength of wheat crop. As a result development rate, 
canopy size, amount of light interception and total nitrogen uptake of 
intercropped cotton decreased (21). Cotton development in intercropping 
systems was delayed by 10-15 calendar days. This delay corresponded with 
4.7 physiological days (days with optimal temperature conditions) or 115 
degree-days expressed as thermal time for duration from sowing to first 
square (21). Resource use efficiency is not likely to be much affected in 
intercropping systems with component crops that differ in growing period, 
since competition between component crops is weak (8). While studying the 
effect of varying degree of late sowings of wheat at an interval of 10 days, 
Byerlee et al. (7) observed that late planting reduced the tillering period and 
increased the risk of hot weather in critical period of grain filling which 
ultimately reduced grain yield. Khan and Salim (16) reported that early 
seeded crop resulted in higher yields as compared with late seeding. Khan et 
al. (17) observed that crop planted from November 10 to December 10 gave 
significantly higher yield than late sowing. A yield reduction of 27 and 52 
percent was noted by Iqbal et al. (13) when wheat crop was sown on 
December 15 and 31, respectively compared to December 1 sowing (4). 
 
Timely sowing of wheat in the month of November yields promising results in 
terms of enhanced productivity. Environmental conditions at this time favour 
good seed germination and thus, lead to vigorous crop stand that reduces 
possibilities of insect pests attack and weed problems. Plants produce more 
number of tillers per unit area and leaf area is also increased which are 
instrumental in increasing yield due to efficient utilization of solar radiation in 
photosynthesis, by which plant conserves solar energy into carbohydrates 
which are utilized for growth and development. Relay cropping leads to zero 
tillage which improves the soil structure, reduces soil compaction and is 
helpful in maintaining organic matter content of soil. The soil remains covered 
and thereby reduces the chances of erosion of upper fertile layer. It also 
reduces farm labour and consumption of fuel resulting in reduction of 
expenses. The present research work was conducted to study the effect of 
different sowing times on yield and yield components of wheat sown in 
standing cotton as relay crop. 
 

MATERIALS AND METHODS 
 
This study was conducted at Adaptive Research Farm, Rahim Yar Khan, 
Pakistan during 2010-12. Layout system was randomized complete block 
design with three replications having a net plot size of 10.85m x 20.15m 
Wheat (cv. Seher-2006) was sown in standing cotton at four sowing dates 
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viz. 25th October, 5th, 15th and 25th November. Seed rate of 173 kg per 
hectare was used. High seed rate was used for attaining maximum 
germination so that standing cotton plants could not suppress plant 
population of wheat.  The previous crop (cotton) was sown on 22nd May. 
Stomp weedicide was used (3.75 l/ha) to control weeds of cotton. DAP was 
used in cotton @ 2 ½ bags per hectare. DAP at the time of sowing and urea 
(7.5 bags/ha) was used in split doses. Cotton picking was done from month 
of October to December. Irrigation to this field was stopped one month before 
wheat sowing. DAP (3.75 bags/ha) was applied and wheat seed was 
broadcasted carefully after four hours of irrigation to the field according to 
sowing schedules. Cotton sticks were pulled out at first week of January next 
year and urea fertilizer was applied (5 bags/ha). Weedicide Isoproturan 
(2000g/ha) was used to control narrow and broad leaved weeds during mid 
January. Two and half bag of urea per hectare was applied at booting stage. 
During wheat season, six irrigations were applied. Wheat was harvested 
during 1st week of May and threshing was done during 2nd week of May. Data 
on germination count/m2, tillers/m2, 1000-grain weight (g) and grain yield 
(kg/ha) were recorded and subjected to analysis of variance test to 
discriminate the treatments (LSD). Weekly weather data during crop growth 
period were also recorded (Annexure). 
 

RESULTS AND DISCUSSION 
 
According to data all treatments showed significant effect on growth and yield 
parameters during both years of study. During 2010-11 (Table 1), plant 
population was maximum (168/m2) when wheat was sown in standing cotton 
on November 5 followed by November 15 (146/m2), November 25 (139/m2) 
and October 25 (111/m2) plantings. For optimum germination wheat requires 
12-30ºC. During both years temperature ranged from 25-30°C in the month 
of November which gave maximum plant population. If germination is low it 
will automatically lower the yield and tillering capacity of wheat plant. 
Maximum fertile tillers were observed (361/m2) when wheat was sown in 
standing cotton on November 5 followed by planting on November 15, 
(320/m2) (Table 1). Similarly maximum number of grains per spike were also 
obtained from 5th November sowing (44/spike) followed by 25th October (39), 
spike, 15th November and (35), November 25 (32). Crop sown on 5th 
November also gave maximum 1000 grain weight (41g) against the lowest 
(34 g) from 25th November sowing. With regards to grain yield it was also 
significantly affected by different planting dates. The highest grain yield (4080 
kg/ha) was obtained by the crop sown in standing cotton on November 5 
followed by November 15 (3586 kg), November 25 (3440 kg) and October 25  
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Table 1. Effect of sowing time on different yield parameters of wheat sown 
in standing cotton during the year 2010-11 

 

Sowing dates Plant 
population 

/m2 

Tillers/m2 No. of  
grains/ 
spike 

1000 grain 
weight (g) 

Yield  
(kg/ha) 

October 25 111c 235d 39b 39b 3273d 
November 5  168a 361a 44a 45a 4080a 
November 15  146b,  320b 35b 41b 3586b 
November 25  139b 291c 32b 34c 3440c 
LSD (0.05) 9.8 25.5 4.32 3.87 11.00 

 
(3273 kg/ha) respectively. Khan and Salim (16) reported that early seeded 
crop resulted in higher yields as compared to late seeding.  
 
During 2011-12, 5th November sowing of wheat excelled in plant population 
(166/m2) followed by November 15 (144/m2) and November 25 (137/m2) 
(Table 2). Less plant population in earlier sowing dates indicated that 
moisture needed for wheat germination in standing cotton was not available 
as in hot weather water evaporates from soil surface that affects wheat 
germination.  
 
Table 2. Effect of sowing time on different yield parameters of wheat in standing 

cotton during the year 2011-12. 
 

Sowing dates Plant population 
/m2 

Tillers/m2 No. of  
grains/spike 

1000-grain 
wt. (g) 

Yield 
(kg/ha) 

October 25 109c 232d 38b 38b 3253d 
November 5  166a 358a 43a 46a 4060a 
November 15  144b  317b 35b 41b 3590b 
November 25  137b 288c 31b 32c 3420c 
LSD (0.05) 9.8 20.6 4.21 4.02 1.02 

 
Similarly when temperature became very low it also affected wheat plant for 
attaining optimum growth. Important parameters that directly affected 
economic yield were fertile tillers and 1000-grain weight. Maximum fertile 
tillers were observed (358/m2) when wheat was sown in standing cotton on 
November 5 followed by wheat sown on November 15 (317/m2) (Table 2). 
Maximum number of grains (41/spike) was obtained when wheat was sown in 
standing cotton on November 5 followed by planting on October 25 and 
November 15th (38 each). November 5 sowing also excelled in 1000-grain 
weight (46g) against the lowest grain weight from November 25 sowing 
(32g). The data further indicated that grain yield was affected significantly by 
different planting dates. The highest grain yield (4060 kg/ha) was obtained 
from November 5 sowing followed by wheat sown on November 15 (3590 
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kg/ha) (Table 2). Khan et al. (17) also observed that crop planted from 
November 10 to December 10 gave higher yields than late sowing. 
 

On the basis of pooled data (Table 3), it was concluded that early planting 
wheat resulted in higher yields as compared with late planting in cotton-wheat 
 
Table 3. Effect of sowing time on yield parameters of wheat sown in standing cotton 

(2 years pooled data). 
 

Sowing times Plant 
population/m2 

Tillers/m2 No.of grains/ 
spike 

1000 
grain 

weight 
(g) 

Yield  
(kg/ha) 

October 25 110.6c 233.7d 38b 38b 3263d 
November 5  167a 359a 43a 45a 4070a 
November 15  145b 318b 35b 41b 3577b 
November 25  138.6b 289c 31b 33c 3430c 
LSD (0.05) 9.874 20.63 4.26 3.94 11.08 

 
cropping pattern (Table 3). Maximum grain yield (4070 kg/ha), plant 
population (167/m2), fertile tillers (359/m2) and 1000 grain weight (45g) were 
observed in 5th November sowing. 
 

CONCLUSION 
 
The study concludes that 5th November is optimal date for sowing wheat in 
standing cotton. On this sowing date, temperature is ideal for seed 
germination and crop establishment. Late planting reduced the tillering period 
and increased risk of hot weather in critical period of grain filling which 
ultimately reduced the grain yield.   
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Annexure 

 
Weekly weather data during crop sowing period for the year 2010 and 2011. 

 
Parameters Year Oct. 

1st week 
Oct. 

2nd  week 
Oct. 

3rd  week 
Oct. 

4th week 
Oct. 

5th week 
Maximum 
temperature 
(ºC) 

2010 38.57 37.14 36.00 34.00 31.14 
2011 35.85 36.14 36.28 33.14 32.57 
Mean 35.71 36.64 36.14 33.57 31.85 

Minimum 
temperature 
(ºC) 

2010 21.40 21.20 20.85 18.40 15.80 
2011 22.28 21.28 17.85 15.71 15.42 
Mean 21.84 21.24 19.35 17.05 15.61 

Total rainfall 
(mm) 

2010 - - - - 2.50 
2011 - - - - - 
Mean     1.25 

Humidity(%)  
(8 am) 

2010 79.71 81.14 79.17 80.00 79.85 
2011 81.70 79.42 78.71 78.71 79.85 
Mean 80.70 80.28 78.94 79.35 79.85 

   Nov. 
1st week 

Nov. 
2nd  week 

Nov. 
3rd week 

Nov. 
4th week 

Maximum 
temperature 
(ºC) 

2010  30.14 29.14 26.00 25.70 
2011  29.71 28.10 26.42 25.42 
Mean  29.92 28.62 26.21 25.56 

Minimum 
temperature 
(ºC) 

2010  14.28 13.28 10.28 7.00 
2011  18.00 16.00 15.28 13.42 
Mean  16.14 14.64 12.78 10.21 

Total rainfall 
(mm) 

2010  - - - - 
2011  - - - - 
Mean  - - - - 

Humidity(%) 
(8 am) 

2010  77.51 78.42 83.14 78.85 
2011  79.57 79.57 80.42 79.71 
Mean  78.54 78.99 81.78 79.28 

 
 


