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ABSTRACT 

 The influence of mulching and herbicides on weed density and 

yield of chilieswas investigated in a two years experiment at the 

University of Agriculture, Peshawar. The pre-emergence herbicides 

(Dual gold and Stomp) were applied either alone or in combination 

with mulches of wheat's straw, transparent polyethene, and black 

polythene in comparison with weedy check. The mulching and pre-

emergence herbicides significantly affected the growth and yield of 

chili and the weeds’ density, fresh and dry biomass. The least plant 

height (72.65 cm), branches per plant (52.29) and yield (3.21 t ha-1) 

of chili in control plants increased and were the maximum of 84.55 

cm, 59.41, 52.33 and 4.51 t. ha-1 with the application of Stomp. The 

mean across mulches revealed the least plant height (67.57 cm), 

branches per plant (45.44) and yield (3.21 t. ha-1) in control plants 

that increased to the maximum of 86.43 cm, 66.32, 53.86 and 4.51 

t. ha-1 with black polythene mulch treatment. By contrast, the mean 

weed density (47.35 m-2), weeds’ fresh weight (1366.45g) and 

weeds’ dry matter (27.53%) in control plots decreased with pre-

emergence herbicidesand was the minimum of 24.81 m-2, 610.52 g 

and 25.19% accordingly in plots treated with Stomp. The mean 

across mulches revealed that the density (63.35 m-2), fresh weight 

(1401.08 g) and dry matter (29.13%) of weeds in control plants 

declined to the least of 16.82 m-2, 64.63 g and 20.01% with black 

polythene mulch treatment, respectively. The interaction of mulches 

and herbicides significantly affected the yield, weed density, weeds 

fresh weight and weeds dry matter percentage. The minimum yield 

(1.92 t. ha-1), but the maximum weeds density (97.81 m-2), weeds 

fresh weight (249.56 g) and weed dry matter (31.39%) were 

recorded in control plants. By contrast, Black Polythene Mulch+ 

Stomp treatments resulted in the highest yield (5.91 t. ha-1) and the 

least weeds density (9.78 m-2), weeds fresh weight (373.63 g) and 

weeds dry matter percentage (17.55%). 
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INTRODUCTION 

 Chili (Capsicum annum L.) is an important vegetable and spice 

crop of Pakistan (Khan et al., 2006). It originated in South America, 

but is cultivated in tropical and subtropical regions of the world 

(Bosland and Votava, 2000). Chilies have a wide range of colors and 

some of the brightly colored fruits are cultivated for 

ornamentalpurposes (Cronin, 2002). Pakistan, being a major producer 

and exporter of chili, The Chili is an important cash crop (Nazet al., 

2006). In Pakistan, chilies are grown over 7.38 thousand hectares with 

a total production of 18.77 thousand tons, with a national average of 

2.5 tons ha-1 (Anonymous, 2014). The Chili is also a rich source of 

minerals i.e. magnesium, iron, manganese, potassium, copper and 

vitamins such as Vitamin A, B6, B9, C, K, (Rude et al., 2006). Chilies 

are used fresh as salad, cooked with other food, pickled; and added as 

spices and colorant in different products (Bosland and Votava, 2000).  

Chili plants are upright in growth, that allows open space for 

weeds emergence. The weeds compete for nutrients, sunlight, 

moisture, and space that decrease the growth and yield of chilies. Poor 

weeds management may results in yield losses as high as 60-70% 

(Patel et al., 2004). Thus, weeds infestation is one of the major 

limiting factors in realizing the potential yield of Chili (Prakash et al., 

2003). Different types of herbicides and mulches have been used to 

control the weeds (Khokharet al., 2006; Rajkumara, 2009). The 

mulches help in preserving soil moisture and decreasing weeds 

population (Khokharet al., 2006). Thus, the mulches enhance the 

microclimate by increasing soil temperature and soil moisture (Medina 

et al., 2009) and increase the yield in harsh conditions (Rajablarianiet 

al., 2012). However, the performance of mulching depends on the 

mulching material (Ossomet al., 2003).  

 Keeping in view the yield losses caused by different weeds and 

the importance of pre-emergence herbicides and mulches in weeds 

control, the current experiment was conducted to evaluate the 

effectiveness of commonly available herbicides and cheaper mulch 

material for yield and weed control in chili crop. 
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MATERIALS AND METHODS 

 The influence of influence of mulching materials and herbicides 

on the weed density and yield of chilies was investigated in a two 

years experiment at the University of Agriculture, Peshawar during the 

years 2013 and 2014. The two years data were averaged to represent 

each treatment.     

Planting material  

 The seeds of chili cultivar PusaJawala were taken from 

Agricultural Research Insititute, Tarnab, Peshawar during the years 

2013-14. The seeds were sown in nursery beds containing garden soil. 

The seedling with about equal height and vigor were selected, after 4 

weeks of sowing. The seedlings were transplanted to the main field, 

with a row to row and plant to plants spacing of 75 cm and 30 cm. The 

experimental plot was applied with the recommended of fertilizer for 

chilies i.e. N= 100kg ha-1, P= 150 kg ha-1, K= 60 kg ha-1. Irrigation 

was carried out uniformly in the experimental plot.  

Herbicides and Mulching Treatment 

 The herbicides i.e. Dual gold and Stomp were taken from 

Agricultural Research Institute, Tarnab, Peshawar. The herbicides were 

applied to the experimental plot before transplanting. The mulch was 

prepared from the finely threshed wheat straw. Polythene mulches 

were prepared by shredding the polythene.  

Parameters studied. 

 Different parameters regarding such as plant height, the 

number of branches per plant, and yield of chili and the density, fresh 

weight and dry matter percentage of weeds flora were studies. 

Plant height (cm) and Number of branches plant-1 

The plant height was measured with the help of measuring tape 

from the base to the top of the randomly tagged plants at the time of 

final harvest. The plant height of 05 plants was averaged to represent 

corresponding treatment and replication. The number of all the 

branches of the tagged plants was counted at the time of the last 

harvest and averaged for each treatment and replication. 

Yield ha-1 (tons) 

The harvested chilies of all tagged plants were weighted with 

the help of an electrical balance and added to determine the yield of 

other remaining plants to find out the total yield in ton/ha by using the 

following formula. 

Yield (t ha-1) = 
Fruit yield per plot (kg) x 10000 m2

 Plot area (m2) x 1000 kg   

Weeds density (m-2), Fresh weight (g) and dry matter (%) 

 The weed density was estimated by counting the number of 

weeds species/ m-2 at three points in each plot at random after 35 

days of herbicides application, with the help of a 0.33 x 0.33 m2 
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quadrate. The three spots data was averaged to represent weed 

density m-2. The weeds fresh and dry weight was determined along 

with weeds density. The weeds from an of 1 m-2 were carefully 

removed from each plot and the fresh weight was recorded. The weeds 

were, then, incubated at 55°C for 24 hours to determine the dry 

weight. The dry mass accumulation is presented as percent of fresh 

weight.  

Statistical analysis 

 The experiment was carried out in RCB Design arranged in split 

plot manner, having three replications. The experiment contained two 

factors. Factor A (mulches), factor B (herbicides).  Factor A was 

assigned to main plots with four levels, while factor B (herbicides) was 

assigned to sub plots with three levels. The collected data on the 

different parameter in chilies crop was analyzed with the help of 

Statistic program MSTAT-C. The LSD test was carried out at 5% 

probability upon all those data that were statistically significant in all 

parameters (Steel et al., 1997). 

 

RESULTS AND DISCUSSION 

Plant height (cm) 

 The plant height of chili significantly affected various mulches 

and herbicides but the interaction between mulches and herbicides 

was not significant. The mean plant height across various herbicides 

revealed the minimum plant height (72.65 cm) in control plant, that 

increased to 81.57 and 84.55 cm with the application of dual gold and 

stomp respectively. The difference between of dual gold and stomp 

was, however, not significant. The mean plant height of control plants 

(67.57 cm) increased with mulch application but the maximum plant 

height (86.43 cm) was recorded in plots mulched with black polythene. 

(Table 1). Both mulches and herbicides application were effective in 

increasing the plant height. According to Olasantan (1985) the 

mulched plants, generally, grow taller than non-mulched plants. 

Amador-Ramirez et al. (2007) observed that the weed free conditions 

promote the internodes length, stem diameter and plant height. 

However, the black polythene mulch provided better micro-

environments for growth, that resulted in increased plant height and 

the number of branches per plant (Ashrafuzzaman et al., 2011).  

Number of branches plant per plant 

 The mean number of branches plant per plant was increased 

significantly with the application of mulches and herbicides. The 

interaction between mulches and herbicides was, however, non-

significant. The mean number of branches per plant for herbicides 

application was the least (52.29) in control plants and the maximum in 

plot treated with Stomp (59.41). Similarly, the minimum number of 
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branches plant per plant (45.44) in control plant increased to the 

maximum (66.32) of with black polythene mulch application (Table 1). 

The application of pre-emergence pendimethalin significantly 

improved the plant's height, leaves plant-1 and branches palnt-1 by 

reducing weed population in cowpea plant (Parasuraman, 2000). The 

polythene mulches increase the night temperature around the plant in 

winter; hence, promote growth (Gordon et al., 2010)  

Plant height, the number of primary branches, stem base 

diameter, the number of leaves and yield were better for the plants on 

polythene. At the mature green stage, fruits had the highest vitamin-C 

content on the black polythene. Mulching produced the fruits with the 

highest chlorophyll-a, chlorophyll-b and total chlorophyll contents and 

also increased the number of fruits per plant and yield. However, 

mulching did not affect the length and diameter of the fruits and 

number of seeds per fruit. Plants on black polythene mulch had the 

maximum number of fruits and highest yield. Thus, mulching appears 

to be a viable tool to increase the chili production under tropical 

conditions (Ashrafuzzam et al., 2011). 

Yield (ton ha-1) 

The yield of chili crop was significantly affected by pre-

emergence herbicides application and various types of mulches as well 

as the interaction between mulches and herbicides. The mean yield 

was the lowest (3.21 t. ha-1) in control plants, that increased 

significantly to 3.81 and 4.39  with dual gold and stomp application. 

Mulches also increased the mean yield from the minimum (2.38 t. ha-

1) in control plots to 3.65, 4.34 and 4.85 t. ha-1 with wheat straw, 

transparent polythene and black polythene mulches (Table-1). 

 The interaction of herbicides and mulches revealed that the chili 

yield increased from the minimum of 1.92 t. ha-1 with herbicides and 

mulching treatments. The maximum yield (5.68 t. ha-1) was recorded 

with stomp + black polythene mulch treatment (Figure 1). The yield of 

a crop can be increased by the application of pre and post emergent 

herbicides (Saini et al., 2007) due to enhanced control of weeds 

(Teasdale and Abdul-Baki, 1998). The weeds compete with the main 

crop for nutrient, moisture and light (Dias et al., 2004) and, thus fruit 

per plant, seed number per fruit and weight of fruit (Sharma et al., 

1988; Coleman and Gill, 2005). By contrast, mulches increase the 

efficiently of plants, that enhances the vegetative growth, yield 

component, and yield of the crop (Olasantan, 1985).  Mulching 

promotes microbial activity in soil through improving the physical and 

chemical properties (Strizaker et al., 1989) and inhibits weeds (Mohler 

and Calloway, 1992) that may contribute to the increased yield 

(Nagalakshmi, 2002).It is clear that controlling the emergence and 

growth of weeds by herbicides and mulches decreased the crop weed 
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competition for moisture and nutrients and enhanced the nutrients 

supply to the plants that resulted in higher yield (Varshneyet al. 

2012). The black plastic mulch was, however, superior to transparent 

plastic mulch because it transmits little light and hinders weeds 

emergence and growth (Ashrafuzzamanet al., 2011). 

Weed density m-2 

The weed density was significantly reduced by various 

herbicides application and mulches. The interaction between herbicides 

and mulches was also significant. The mean across herbicides revealed 

the highest weeds density (47.35 m-2) in control plots that declined to 

32.33 and 24.81 m-2 with the application of dual gold and stomp. The 

weed density also declined significantly from the highest (63.35 m-2) 

to 37.15, 21.98 and 16.82 m-2 with wheat, transparent polythene and 

black polythene mulching (Table-2). The interaction of herbicides and 

mulches revealed that the highest weed density (97.81 m-2) declined 

to the least (9.78 m-2) with Stomp + black polythene mulch treatment 

(Figure 2). The decreased weed density with herbicides and mulching 

treatments can be attributed to low weed population because 

herbicides and mulches inhibit the weed germination and growth 

(Khalil et al., 1999; Kotru et al., 1999). In a similar study Ali et al. 

(2016) observed significant suppression of different weeds by 

herbicide application. Thus mulching and herbicides may be an 

efficient method of decreasing weed infestation in chili crop.   

Weeds Fresh Weight (g) 

The fresh weight of the was significantly affected by herbicides 

application and mulches as well as the interaction between herbicides 

and mulches. The highest weeds fresh weight (1366.45 g) across 

herbicides was in control plots that declined to 982.09 and 610.52 g 

with the application of dual gold and stomp. The weeds fresh weight 

also declined significantly from 1401.08 in control to 996.25, 949.53 

and 612.96 g with mulches of wheat, transparent polythene and black 

polythene (Table 2). The interaction of herbicides and mulches 

revealed that control plots had the maximum weeds fresh weight 

(1986.56 g), that  declined to the minimum of 373.63 g with Stomp + 

black polythene mulch treatment (Figure 3). The fresh weight of weeds 

in a plant depends on the weed density (Gul et al., 2011) that is 

significantly declined by both herbicides and mulching (Khan et al., 

2012). Hence, herbicides application has been associated with 

decreased yield losses due to weeds (Zarzecka and Gugala, 2003). 

Weeds Dry Matter (%)  

The weed dry matter content was significantly altered by the 

herbicides and mulching treatments. The interaction of herbicides and 

mulches also significantly affected the weed dry matter content. The 

mean weed dry matter content across herbicides was the highest 
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(27.53%) in control plots that declined non-significantly to 26.14 and 

26.21% with the application of dual gold and stomp. The weed dry 

matter content also declined non-significantly from 30.49% in control 

plots to 29.18% with wheat straw mulching but thereafter significantly 

to 26.92 and 20.01% with transparent polythene and black polythene 

mulching (Table-2). The interaction of herbicides and mulches 

revealed that the highest weed dry matter (931.39%) in control plots 

that declined to the least (17.55%) dry matter content with Stomp + 

black polythene mulch treatment (Fig. 4). The weeds dry matter is a 

function of nutrient accumulation in the tissue. 

The weeds population is significantly decreased by the 

application of herbicides and mulching (Khan et al., 2012). Thus dry 

matter percentage of the weeds also decreases with herbicides and 

mulching treatments (Gul et al., 2011). The decreased weed dry 

matter %age due to herbicides and mulch treatments indicate that it 

reduces the metabolic efficiency of weeds (Amaregouda et al., 2013). 

 

CONCLUSION 

 It can be concluded that both herbicides and mulching 

treatments were effective in increasing the chili crop growth and yield 

as well as decreasing the weed density and dry matter accumulation. 

However, pre-emergence herbicide stomp and black polythene mulch 

were more effective than the rest of the treatments. Similarly, the 

combination of herbicides and mulches was more effective in 

promoting the growth and yield of chili crop as well as inhibiting the 

growth of weeds and thus, can be adopted to minimize weed 

infestation and yield losses in chili crop. 

 

Table-1. The influence of mulches and pre-emergence herbicides on 

the growth and yield of chili plants 

HERBICIDES Plant Height 

(cm) 

Branches Per 

Plant 

Yield  

(t/ha-1) 

Control 72.65 b 52.29 bc 3.21 c 

Duel Gold 81.57 a 55.44 ab 3.81 b 

Stomp 84.55 a 59.41 a 4.39 a 

Significance  * * *  

MULCHING     

Control  67.57 c 45.44 c 2.38 c 

Straw Mulch 81.19 b 51.98 c 3.65 b 

Transparent Plastic  83.17 ab 59.11 ab 4.34 a 

Black Plastic  86.43 a 66.32 a 4.85 a 

Significance * * * 

Herbicides X Mulches ns ns * 
The means in a column followed by different letters are significantly different at p≤0.05.  
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Table-2. The influence of mulches and pre-emergence herbicides on 

weed density, fresh and dry mass accumulation of weeds associated 

with chili crop. 

The means in a column followed by different letters are significantly different 

at p≤0.05. 
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Figure 1. Influence of mulching and pre-emergence herbicides on 

yield of chili crop. The vertical bars represent LSD (α=0.05) 
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Figure 2. The influence of mulching and pre-emergence herbicides on 
the weed density of chili crop. The vertical bars represent LSD at α = 0.05. 

HERBICIDES Weed density 
(m-2) 

Weeds fresh 
weight (g) 

Weeds dry 
matter (%) 

Control 47.35 a 1366.45 a 27.53 

Duel Gold 32.33 b 982.09 b 26.14 

Stomp 24.81 c 610.52 c 25.19 

Significance  * * Ns 

MULCHING     

Control  63.35 a 1401.08 a 30.49  a 

Straw Mulch 37.15 b 996.25 b 29.18 ab 

Transparent Plastic  21.98 c 949.53 b 26.82 b 

Black Plastic  16.82 d 612.96 c 20.01 c 

Significance * * * 

Herbicides X Mulches * * * 
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Figure 3. Influence of mulching and pre-emergence herbicides on weeds’ 

fresh weight. The vertical bars represent LSD at α = 0.05. 
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Figure 4. Influence of mulching and pre-emergence herbicides on weeds dry 

weight. The vertical bars represent LSD at α = 0.05. 
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