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 Onion (Allium sepa L.) is an important vegetable crop, which is a poor competitive 
plant and its weeds control heavily relies on herbicides in Iran. In order to study on 

critical period of weeds control in onion for farmers in semi-arid regions a field 

experiment was conducted in Shabstar, Iran, during 2013. For weed-infested plots, 
weeds were hand removed 20, 40, 60, 80 and 100 days after bulb emergence (DABE) 

and were kept weed free thereafter. For weed-free experiment, weeds were allowed to 

compete with onion plants from 20, 40, 60, 80 and 100 DABE thereafter. A Gompertz 
and a Logistic model provided the best fit for the maximum weed-infested and weed 

free experiments, respectively. Weeds biomass was reduced when duration of 

interference decreased. Increasing of weed interference duration caused to reduction of 
bulb yield. Yield loss of onion due to weed interference decreased from 88% averaged 

in weedy plots and also in weed removal in 20 DABE and 40 DABE to 8% in averaged 

full-season weed-free plots and also weed removal in 80 DABE and 100 DABE. The 
CPWC using 5% and 10% yield losses were between 5 to 80 DABE and 9 to 72 WABE 

respectively. Duration of CPWC, considering onion yield loss of 5% and 10% were 75 

and 63 weeks, respectively. We suggest that the onion crop cv. Azarshahr Red when is 
cultivated in semi-arid regions, should be grown without weeds for nearly 7 weeks after 

emergence, to prevent such a loss in bulb yield. 
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INTRODUCTION 

 

 Onion (Allium sepa L.) is an important vegetable crop in this province and often grown in rotation with 

cereals. It is a poor competitive plant and its weeds control heavily relies on herbicides in Iran. Limited use of 

herbicides, due to their adverse effects on sustainability of agricultural ecosystems in recent decades has been 

advocated [3]. 

 Weeds compete with crop plants for environmental resources like nutrients, water and light. They, thus, 

significantly reduce crop yield, impair crop quality and bring about substantial financial loss to the farmers. On 

a global basis, weeds are considered to be responsible for about 30% reduction of crop yield [7].  

 The time interval between early and late emergence is the critical period of weed control (CPWC). 

Controlling weeds beyond this period may not be necessary for optimum crop yield [15]. CPWC can help to 

determine the appropriate time of herbicide applications and reduce weed population impacts on the crop. It has 

also an important role in the development of alternative weed management strategies. CPWC program depends 

on cultivar, climate, weed population density and dominant weeds in the region and weed interference duration 

[9]. 

 Weeds usually are very competitive, when they emerge before or along with the crop. Based on Shuaib [14] 

reports, with consideration of a 10% acceptable yield loss in onion there is a critical period of 9-73 days after 

bulb emergence for weeds control. In this experiment only a 15 days weed free period in earlier growth period 

of onion caused 85% yield reduction as compared to control. Also, in Sudan a 36-48% bulb yield reduction has 

been reported due to weeds interference [1]. When only two lambsquarters (Chenopodium album L.) per meter 

row emerged with onion, crop yield reduced by 12%, but weeds emergence at the 60 days after crop emergence 

did not cause significant effect on its yield [4]. Full season competition of 120 ragweed plants per square meter 

with onion reduced crop yield 75% [6]. It has also been reported that even two plants per meter row of hairy 

nightshade (Solanum sarrachoides) reduced onion yield up to 13% [2]. 
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 CPWC has been determined for many crops. There is no published information on weed interference and 

the critical period in onion. This study was aimed to developing effective models to predict the consequences of 

weed management in onion for farmers in semi-arid regions.  

 

MATERIAL AND METHODS 

 

 Onion (Allium sepa L.) is an important vegetable crop in this province and often grown in rotation with 

cereals. It is a poor competitive plant and its weeds control heavily relies on herbicides in Iran. Limited use of 

herbicides, due to their adverse effects on sustainability of agricultural ecosystems in recent decades has been 

advocated [3]. 

 Weeds compete with crop plants for environmental resources like nutrients, water and light. They, thus, 

significantly reduce crop yield, impair crop quality and bring about substantial financial loss to the farmers. On 

a global basis, weeds are considered to be responsible for about 30% reduction of crop yield [7].  

 The time interval between early and late emergence is the critical period of weed control (CPWC). 

Controlling weeds beyond this period may not be necessary for optimum crop yield [15]. CPWC can help to 

determine the appropriate time of herbicide applications and reduce weed population impacts on the crop. It has 

also an important role in the development of alternative weed management strategies. CPWC program depends 

on cultivar, climate, weed population density and dominant weeds in the region and weed interference duration 

[9]. 

 Weeds usually are very competitive, when they emerge before or along with the crop. Based on Shuaib [14] 

reports, with consideration of a 10% acceptable yield loss in onion there is a critical period of 9-73 days after 

bulb emergence for weeds control. In this experiment only a 15 days weed free period in earlier growth period 

of onion caused 85% yield reduction as compared to control. Also, in Sudan a 36-48% bulb yield reduction has 

been reported due to weeds interference [1]. When only two lambsquarters (Chenopodium album L.) per meter 

row emerged with onion, crop yield reduced by 12%, but weeds emergence at the 60 days after crop emergence 

did not cause significant effect on its yield [4]. Full season competition of 120 ragweed plants per square meter 

with onion reduced crop yield 75% [6]. It has also been reported that even two plants per meter row of hairy 

nightshade (Solanum sarrachoides) reduced onion yield up to 13% [2]. 

 CPWC has been determined for many crops. There is no published information on weed interference and 

the critical period in onion. This study was aimed to developing effective models to predict the consequences of 

weed management in onion for farmers in semi-arid regions.  

 

RESULTS AND DISCUSSION 

Weed biomass: 

 Effect of weed free and weed infested treatments on weed above ground biomass was significant (P≤0.01). 

Comparison of weed biomass at different weed-infested and weed free durations was depicted in Figure 1. Mean 

comparisons revealed that the highest weed biomass (1171 g m
-2

) observed in full season weed-infested plots. In 

our experiment there is a reverse correlation between weeds competition duration and their biomass in 

harvesting stage. Increasing of weed interference duration caused to their positive and significant biomass 

increment (Figure 1). In a field experiment conducted by Qasem [11], in full season interfered onion crop with 

weeds fresh and dry weight of weeds studied was in advance after transplanting. These results are in good 

agreement with those reported by Tollenaar and colleagues [16] and Mclachlan and colleagues [8].  

 

 
Days after bulb emergence (DABE) 

 

Fig. 1: Comparison of weed biomass at different weed-infested and weed free durations 
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 Weeds biomass was reduced when duration of interference decreased. The lowest above ground weed 

biomass obtained from weed free check plots in all growth season on onion. In this case, when the onion crop 

grew 100 days in non-weedy field, the weeds biomass was in minimum (Figure 1). These results are in 

agreement with those reported by Eftekhari and colleagues [5], who studied on interference of weeds with 

soybean. It has been also reported that with increasing of weeds biomass, crop yield may decrease [3]. 

 

Bulb yield: 

 Bulb yield per plant of onion influenced by weed free and weed infested treatments significantly (P≤0.01). 

Onion yield ranged from 109 g plant
-1

 in weed-free plots for 100 days after bulb emergence up to 14.5 g plant
-1

 

in weedy check plots (Figure 2). Increasing of weed interference duration caused to reduction of bulb yield. 

There is no significant difference among   weed-free plot, 20 days weedy plot, 60 days and 80 days weed free 

plot treatments with a view to bulb yield. Weeds, which emerged in later growth period of onion, did not 

decrease crop productivity, significantly. Obviously, onion plants may adequately suppress newly emerged 

weeds, through shading. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Days after bulb emergence (DABE) 

 

Fig. 2: Comparison of bulb yield at different weed-infested and weed free durations. 

 

 
Days after bulb emergence (DABE) 

 

Fig. 3: Comparison of bulb yield loss at different weed-infested and weed free durations 
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Percent yield loss: 

 Percent yield loss of onion varied with time of weed interference duration. Yield loss of onion due to weed 

interference decreased from averaged 88% in weedy plots and also in weed removal in 20 DABE and 40 DABE 

to 8% in averaged full-season weed-free plots and also weed removal in 80 DABE and 100 DABE (Figure 3). 

Removal of weeds 20 DABE and 40 DABE and interference of weeds at 60 DABE, 80 DABE and 100 DABE 

until harvesting provided a similar onion yield to the season-long weed-infested control. We understood that 

when weed interference was lasted for 60 DABE or longer after crop emergence, yield was reduced significantly 

(Figure 3). Rameshwar and colleagues [12] observed that percent yield loss on onion increased due to longer 

interference time of weeds, and higher yield loss (94.7%) obtained from full season weedy plots. Prakash and 

colleagues [10] and Verma and Singh [17] have been reported similar results.   

 Estimated parameters of Gompertz and Logistic models for onion yield at interference with weeds was 

depicted in Table 1. The CPWC using 5% yield loss was between 5 to 80 DABE. The CPWC for 10% yield 

loss, it was between 9 to 72 WABE. Duration of CPWC, considering onion yield loss of 5% and 10% were 75 

and 63 weeks, respectively (Table 2). 

 
Table 1: Estimated parameters of Gompertz and Logistic models for onion yield at interference with weeds. 

Parameters value Gompertz Logistic 

A 101.75 1.95 

B 37.35 0.072 

C - 0.043 

D - 113.62 

K 0.07 - 

R2 0.96 0.99 

 

Table 2: Weed infested and weed free periods for onion crop at different yield loss values. 

Duration of CPWC 

(day) 

Weed free period 

(day) 

Wind infested period (day) Acceptable yield loss (%) 

75 80 5 5 

63 72 9 10 

 

 A maximum of 10% acceptable yield loss could be considered to determine the CPWC for most crops. 

Based on the results obtained in this study, we suggest that the onion crop cv. Azarshahr Red when is grown 

with 30 cm row spacing in semi-arid regions, should be grown without weeds for nearly 7 weeks after 

emergence, to prevent such a loss in bulb yield.  

  

Conclusion: 

 The critical period of weed control should be a useful guide for weed control recommendations in onion. 

We concluded that if growers use pre-plant incorporated or pre-emergence herbicides, they should use those 

with enough soil residual activity to control weeds until eight 72-80 WABE.  
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