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ABSTRACT 

 Improved agronomic practices must be taken in consideration for 

increasing yield per unit area. Hence, row orientation such as east-

west and north-south along with traditional broadcast method were 

compared to find out best methods not for only reduction of weeds 

but also for increase in yield of wheat. The study was carried out in 

RCB design replicated three times at research garden in The 

University of Agriculture, Amir Muhammad Khan Campus Mardan 

during Rabi 2014-15. The findings of the study indicated that best 

results were obtained in term of lower weed density, its fresh and 

dry weight for either E-W row direction or broadcast compared to N-

S rows direction. On the other hand, yield of wheat crop was reduced 

under traditional broadcast method compared to either E-W or N-S 

orientation however the yield was higher when the crop row were in 

east-west direction than north- south row direction.  From the results 

obtained, it is conclude that the crop sowing in E-W orientation had 

not only reduced weeds and its biomass but also improved yield and 

yield components of wheat as compared to N-S row orientation and 

broadcast. The cultivation of wheat in east west orientation is viable 

option for not only environment friendly but also for the reduction of 

cost of production. 
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INTRODUCTION 

 Wheat (Tritcum aestivum L.) is staple food crop of Pakistan and 

other countries of the world. In Pakistan wheat is cultivated in both 

irrigated and barani areas for grain and straw production. Area under 

wheat cultivation was 8.9 m ha-1 with national annual production of 

25.2 m t-1 and mean yield of 2.83 t ha-1 while in Khyber 

Phukhtunkhwa, it was cultivated on 0.72 m ha-1 with production of 

1.156 m t-1 with mean yield of 1.60 t ha-1 (Agriculture Statistics of 

Pakistan, 2010-11).  

 Wheat yield is lower in Pakistan and especially in KPK as 

compared to the advance countries of the world. The lower 

productivity is due to number of reasons like lack of improved 

cultivars, lesser fertility and use of old methods of crop production. 

However weed competition with wheat crop is also considered one of 

the most limiting and significant factor for reduce yield. Weeds 

compete mostly with crops for basic resources like water, nutrients, 

light and CO2 etc. and thus remains major biotic constraint in crop 

production (Saqib et al., 2012). The annual losses of Pakistan in wheat 

yield due to weeds are about 17-25 % (Abbas, 2006). In wheat due to 

weeds 24-39.95% economic yield losses occurred. Weed may reduce 

40-50% grain yield in wheat crop (Oad et al., 2007). Extensive and 

indiscriminate use of herbicides are becoming serious ecological and 

environmental hazards that led to resistance of weeds and shifts in 

weed population (Johnson and Mortimer, 2008). To reduce reliance on 

use of herbicide and launched efficient and effective weed control 

methods, cultural methods of weed control (Chauhan and Johnson, 

2010; Khaliq et al., 2013) is employed that offer several approaches of 

prevention, evasion and control of weeds (Wilson et al., 2009) either 

by controlling  weeds growth or by making crop aggressive (Gibson et 

al., 2002).  

 Altering plant spatial arrangement is tested as a part of weed 

management technique for increasing competitiveness in cereal crops 

(Kolb and Gallandt, 2013; Kristensen et al., 2008). Most of the farmers 

use herbicides for weed control but due to the harmful impact of these 

herbicides on environment and human health put many troubles 

against using these agrochemicals all over the world. To reduce these 

problems, an integrated approach of weed control is the most viable, 

efficient and safe method for not only weeds management but also for 

enhancing wheat yield (Hozayn et al., 2012).  

 There are many agronomic practices to manage weed control 

such as crop rotation, proper variety selection, on time weed control, 

use of quality seed, proper variety selection, a firm seed bed at crop 

seeding, optimal seeding dates, seeding rates, seeding techniques, soil 

fertility and row direction (Burton et al., 2005). Row orientation had 
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significant effect on weed control and increasing yield in wheat crop 

(Hozayn et al., 2012). The crop rows when oriented at a right angel to 

sunlight directions (East-West) may suppress the growth of weeds due 

to the formation shades in inter row spaces. In wheat and barley which 

were oriented at east-west direction, Weed biomass was reduced by 

51% and increase in grain yield by 24% when rows were oriented 

east-west as compared to North-south for wheat crop (Borger et al., 

2010). Row orientation is thus one of the possible way through which 

light interception is increased by crop canopy and to reduce light 

interception by weeds.  

           Keeping in view the importance of weed control in wheat for 

increasing wheat yield, the present experiment was design to study 

Impact of sowing method on weed control, yield and yield components 

of wheat. The ultimate goal of this experiment was to determine the 

best planting method for weed control in wheat and for increasing 

yield. 

 

MATERIALS AND METHODS 

 A field experiment entitled “Impact of row orientation on weed 

control, yield and yield components of wheat” was conducted at Amir 

Mohammad Khan campus, Mardan, The University of Agriculture 

Peshawar during winter 2014 - 2015. The experiment was conducted 

in randomized complete block design with three replications and plot 

size of 2  3.8 m2. The experiment was consisted of three sowing 

methods i.e. East-West row direction, North-South row direction and 

broad cast. The test crop wheat cultivar Atta Habib was sown on well 

prepared clay loam soil on 25th November 2014. The whole DAP and 

50% of nitrogen dose was given at planting and remaining dose of 

nitrogen was given at tillering. The row space was 30cm in East-West 

and North-South orientation. The agronomic practices such as 

irrigation, fertilizer application and plant protection measures etc. was 

kept up to the standard and uniform for all the experimental units.  

 Data on weeds density m-2, weed fresh biomass (g m-2), weed 

dry biomass (g m-2) and grain yield was recorded. Data on weeds 

density were collected by using 25 cm2 quadrate thrown tree times in 

each experimental unit and then converted to m-2. The data collected 

for weed density in each plot was weighed separately for each weed 

and converted to g m-2 for fresh weight of weeds data. Weeds were 

dried in oven at 70 oC for 48 hours and then weighed to record weed 

dry weight in g m-2. The grain yield was determined by harvesting two 

central rows 1 meter long and then spikes were detached, dried, 

threshed and grains were weighed and then converted to kg ha-1. In 

broadcast 60 × 60 cm2 area was harvested and then spikes ere 
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detached dried, threshed and grains were weighed and then converted 

to kg ha-1.  

 

Statistical analysis 

The recorded data on weeds and yield of wheat were analyzed 

as per procedure of Jan et al. (2009) appropriate for randomized 

complete block design using analysis of variance technique and means 

of treatments were separated and compared using LSD test at 0.05 

level of significance. 

 

RESULTS AND DISCUSSION 

Weeds density m-2 

 According to the statistical analysis of data (Table-1), weeds 

density and relative weed density m-2 was significantly affected by row 

orientation. Density of Fumaria indica (44.7 m-2), Poa annua (54.7 m-

2), others ( 6.7 m-2) and total weeds (114.0 m-2) was higher in East-

West row orientation, and  Medicago sativa (10.7 m-2) was higher in 

North-South while density of Euporbhia helioscopia (8.0 m-2) and 

Avena fatua (8.0 m-2) was higher in broadcast. Lower weed density 

was recorded in the broadcasted plots followed by East-West, this may 

be due to that in broadcast method the wheat plants population was 

higher and compete better with weeds. The higher weed density was 

recorded in North-South orientation this may be due to that between 

rows spaces provide better opportunity for weeds to grow there. 

Hozayn et al. (2012) reported that East-West row orientation has 

significantly reduced weeds. 

Weed fresh weight (g m-2)  

 The fresh weight of weeds was significantly affected by row 

orientation (Table-2). The lower fresh weight of weeds was recorded in 

broadcasted plots followed by East-West and higher fresh weight of 

weeds was recorded in North-South row orientation. Higher fresh 

weight of Fumeria indica (43.0 gm-2) and others (14.7 gm-2) was 

recorded in East-West, Poa anva (46.7 m-2) and Medicago sativa (36.0 

gm-2) was higher in north-South while Euporbhia helioscopia (6.7 gm-

2) was higher in broadcast. The fresh weight of Avena fatua (2.67 gm-

2) was same in North-South and broadcast. Lesser weed weight in 

broad cast and E-W direction as compared to N-S orientation was 

probably due to reduced growth of weeds. This might happened due to 

variation in quality of light upon shade. Patha et al. (2006) Weed 

weight was lesser in rows orientation toward east-west as compared to 

north south orientation. 
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Weed dry weight (g m-2)  

 Weed dry weight was substantially influenced by row 

orientations. The higher dry weight of Fumeria indica (3.6 g m-2) and 

others (1.6 g m-2) was recorded in East-West row orientation, Poa 

anva (5.2 g m-2), Euphorbia helioscopia (0.8 g m-2), Avena fatua (0.7 

gm-2) and Medicago sativa (7.1 g m-2) was higher in North-South. 

Weeds dry biomass was lower in broadcast (Table-3) followed by East-

West. The higher dry weight of weeds was recorded in North-South 

row orientation. Rows orientations might reduce weed growth through 

making partial shade. The results are supported by Borger et al. 

(2010) who also reported that weed dry biomass was significantly 

different between the trials. 

Grain yield (kg ha-1)    

 Grain yield of wheat was significantly affected by row 

orientation. Grain yield was increased when rows were sown in East-

West direction followed by North-South and broadcast (Fig. 1). This 

increase in wheat yield could be ascribed to lower weed growth in 

East-West orientation than North-South orientation and broad cast. 

The other reasons might be that East-West oriented plants captured 

light more efficiently as compare to broadcast and North-South 

orientation, which increase the rate of photosynthesis and resulted in 

higher grain yield. Similar results were also reported by Hozayn et al. 

(2012) who concluded that East-West row direction significantly 

increase the grain yield of wheat. 

 

Table-1. Overall and individual density of different weeds (m-2) as 

affected by row orientations 
Row 
orientation 

F. 
indica 

  P. 
annua 

 E. 
helioscopia 

A. 
fatua 

M. 
sativa 

Other Total 

East-West 44.7 a 54.7 4.0 b 4.0 b 0.0 c 6.7 a 114.0 a 
North-
South 33.3 b 53.3 2.7 b 2.7 b 10.7 a 0.0 b 102.7 a 

Broadcast 4.0 c 33.3 8.0 a 8.0 a 1.3 b 0.0 b 54.7 b 

LSD0.05 7.7 Ns 2.0 2.0 2.4 0.8 46.8 

 

Table-2. Fresh weight (g m-2) of F. indica, P. anva, E. helioscofia, A. 

fatva, M. sativa and  others as affected by row orientations 
Row 

orientation 

F. 

indica 

P. 

annua 

 E. 

helioscopia 

A. 

fatua 

M. 

sativa 
Others 

East-West 43.0 a 18.7 b 1.3 c 0.0 b 0.0 b 14.7 a 
North-
South 

30.7 b 46.7 a 2.7 b 2.7 a 36.0 a 0.0 b 

Broadcast 30.3 b 26.7 b 6.7 a 2.7 a 2.7 b 0.0 b 

LSD0.05 8.1 12.3 1.5 1.2 17.6 6.6 
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Table-3. Dry weight (g m-2) of F. indica, P. annua, E. helioscopia, A. 

fatua, M. sativa and  others as affected by row orientations 
Row 
orientation 

F. 
indica 

P. 
annua 

  E. 
helioscopia 

A. 
fatua 

M. sativa Others 

East-West 3.6a 2.6b 0.2 0.0b 0.0b 1.6 a 
North-
South 

4.7a 5.2a 0.8 0.7a 7.1a 0.0 b 

Broadcast 1.8b 2.8b 0.6 0.6a 0.2b 0.0 b 

LSD0.05 10.7 1.0 Ns 0.4 3.2 1.4 
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Figure 1. Grain yield of wheat as affected by row orientation.  

Standard error bars were calculated from the replicated data of the 

treatments. 

 

CONCLUSION 

 The findings of the sudy have substantial implications for end 

users as to guide them whether they grow the wheat crop in broad 

cast, North-South orientations or East-West. Wheat sowing in East-

West direction is found more economical as compared to North-South 

direction and broad cast. Additional research work is recommended to 

determine the effect of row directions on wheat yield and weed 

management and measuring light interception of other crops under 

different conditions.  
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