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Abstract 

 

Weeds are major problem in crop production and reduce the yield of crops by competing nutrients, light, space 

and water therefore, this problem needs more attention. To address the problem of weeds an experiment was 

conducted at kitchen gardening training center for women 62JB Chananky, Faisalabad, Pakistan during 2016 to 

evaluate the effect of different weed control methods on weeds and yield of tomato. The experiment was laid out 

in randomized complete block design (RCBD) with three replications and four treatments i.e. black plastic 

mulch, herbicide application (fenoxaprop-p-ethyl), hand weeding and weedy check (Control). Two varieties of 

tomato (Naqeeb and Riogrande) were selected for the experiment and sown in a plot size of 2.4 m x 3 m for each 

variety. Highest weed density of 3.80 weeds m-2 for Naqeeb and 4.77 weeds m-2 in case of Riogrande, fresh weed 

biomass of 49.50 t ha-1 for Naqeeb and 49.68 t ha-1 in case of Riogrande and dry weed biomass 25.95 t ha-1 for 

Naqeeb and 26.03 t ha-1 in case of Riogrande were recorded in the weedy check plots. Hand weeding resulted in 

the highest number of fruits plant-1 (35.5 for Naqeeb and 32.1 in case of Riogrande), plant height (59.33 cm for 

Naqeeb and 60.67 cm in case of Riogrande) and yield of tomato (4.6 t ha-1 for Naqeeb and 4.3 t ha-1 in case of 

Riogrande). Therefore, hand weeding resulted as the most effective treatment in terms of weeds suppression and 

yield enhancement of tomato crop. 
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Introduction 

Tomato (Solanum lycopersicon L.) belongs to the 

family solanaceae, and is cultivated all over the world 

as an annual crop. Tomato is a popular and nutritive 

vegetable crop ranking next to potato in world’s 

vegetable production. Tomato is an important source 

of minerals and antioxidants such as carotenoids, 

lycopene, vitamins C, E and phenolic compounds, 

which have a key role in human nutrition to prevent 

certain cancer and cardiovascular diseases (Adalid et 

al., 2004). Tomatoes are consumed in a number of 

ways including sun-dried tomatoes, tomato sauce, 

tomato juice, tomato soup, tomato ketchup and fresh 

as salad (Frusciante et al., 2007).  

 

Several factors contribute for the low yield of tomato 

of which weeds not only reduce yield, quality and 

value of the crops but also increase production and 

harvesting cost. Low yield of tomato crop is pertinent 

to weeds because of various factors such as 

competition for light, space and nutrients. Weeds also 

reduce the harvest index and biological yield of 

tomato (Abbasi et al., 2013). Some weeds act as an 

alternate host for insect pests and diseases and 

enhance the chances of pests attack. In tomato 

production, weed control has always been a vital 

constituent, better weed management strategies in 

tomato results in higher production and also cope 

with the viral disorders of the crop. Marana et al. 

(1986) reported that critical period of weed 

competition is 30-40 days after sowing of the tomato, 

they further reported reduced tomato fruit yield up to 

70% depending on stage and duration of weed 

competition. Shadbolt and Holm (1956) revealed 

from their study that the first four weeks were critical 

for weed control in many vegetable crops. Tomato 

yield reduction up to 57% was observed due to weeds 

infestation as compared to weedy check (Govindra et 

al., 1986). Adigun (2000) recorded up to 95% 

reduction in tomato yield due to the uncontrolled 

weed growth all through the life cycle of tomato crop. 

 

Herbicides are effective way in controlling weeds, but 

at the same time these are expensive and often 

beyond the budget of farmers.  

Herbicide use requires particular equipment and 

expertise with recommended rates and optimum time 

furthermore; there are many human health and 

environmental issues regarding the use of herbicides 

(George et al., 2013; Shamim et al., 2013). Mulching 

is a topical and imperative non-chemical weed control 

method. In mulching soil surface is covered with 

different materials such as plastic sheets or paper etc. 

This practice is important to conserve soil moisture 

and is a better weed management strategy in many 

crops and vegetables. 

 

Keeping in view the losses in yield due to weeds in 

tomatoes, this study was conducted for the 

development of an integrated weed management 

strategy in tomatoes to sustain the yield and minimize 

the losses due to weeds. 

 

Materials and methods 

Experimental site 

An experiment was conducted to evaluate the effect of 

different weed control methods on weeds and yield of 

tomato at kitchen gardening training center for 

women 62JB Chananky Faisalabad, Pakistan, during 

the year 2016.  

 

Experimental design and treatments 

The experiment was comprised of four treatments i.e. 

black plastic mulch, herbicide application 

(fenoxaprop-p-ethyl), hand weeding and weedy check 

(control). The experiment was laid out in a 

randomized complete block design having three 

replications. 

 

Crop husbandry 

Tomatoes varieties (Naqeeb and Riogrande) were 

transplanted after 30 days with row to row and plant 

to plant distances of 60 and 30 cm, respectively. Urea 

and DAP were used as a source of nitrogen and 

phosphorus. Nitrogen was applied in two splits (half 

at transplanting time and half after 30 days of 

transplanting) at the rate of 120 kg ha-1. Herbicide, 

fenoxaprop-p-ethyl @ 2.0 kgha-1 was applied. Black 

plastic sheet as mulch material was kept between 

tomato rows soon after transplanting of tomato 

nursery. 
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Data collection 

Data was recorded on weeds density m-2, fresh and 

dry weeds biomass (kg ha- 1), fruit length (cm), fruits 

plant-1 and yield (kg ha-1). Weed density was recorded 

at 20 days after transplantation (DAT) from randomly 

selected three central rows from each experimental 

unit and was averaged to get weeds density m-2. Fresh 

and oven dry weeds biomass of the samples were also 

recorded. Average fruit length was taken by 

measuring the fruit picked from five randomly 

selected plants and their average was calculated. Five 

plants were selected at random in each plot and 

tagged. The total numbers of fruits obtained from the 

selected plants were divided by 5 to get the average 

number of fruit plant-1. Yield ha-1 was calculated by 

the following formula; 

 

 

Statistical analysis 

The data collected was analyzed by using standard 

procedure of Fisher’s analysis of variance technique 

by using Statistix 8.1 version, a computer package for 

statistical analysis. Individual comparison of 

treatment means were made by using least significant 

difference test (LSD) at 5% probability level (Steel et 

al., 1997). 

 

Results and discussion 

Weed density (m-2) 

All treatments showed significant result on weed 

density m-2 (Table 1). 

 

Table 1. Influence of different weed control methods on weed density and fresh and dry weed biomass. 

Treatments Weeds density m-2 Fresh weeds biomass (t ha-1) Dry weeds biomass (t ha-1) 

Riogrande Naqeeb Riogrande Naqeeb Riogrande Naqeeb 

Weedy Check 4.77 a 3.80 a 49.68 a 49.5 a 26.03 a 25.95 a 

Hand Weeding 1.77 b 1.50 b 19.03 c 18.93 c 14.50 c 14.40 c 

Herbicide 3.90 b 2.93 b 23.06 c 22.95 c 14.88 c 14.75 c 

Black Plastic 2.77 b 2.55 b 29.70 b 29.48 b 17.25 b 17.23 b 

LSD 5% 1.12 1.12 2.20 2.02 1.95 1.90 
 

Means followed by different letters are different statistically at 5% level of probability. 

Higher weed density was in weedy check plots it may 

be due to the open soil surface and niches available to 

weeds for free and aggressive growth. In case of hand 

weeding less weed density might be due to 

appropriate weeding at right time. These results are 

in line with those of Hassan et al. (1995), Fathi et al. 

(2003), and Hassan and Ahmad (2005) they reported 

more weed population in weedy check plots and less 

weed density m-2 in case of hand weeding. 

 

Fresh and dry weed biomass (t ha-1) 

Significant reduction in fresh and dry biomass of 

weeds was observed in hand weeding and herbicide 

applied treatments (Table 1). Timely eradication of 

weeds in hand weeding plots could be the possible 

reason for lower weeds fresh biomass in theses plots. 

Syawal (1998) and Khan et al. (1998) also reported  

that hand weeding is the most effective weed control 

method in many vegetables. Unger and Ackermann 

(1992) reported that mulches reduced weed biomass 

from 41 to 94%. Moreover, Gul et al. (2011) reported 

that weed fresh biomass was significantly lower in 

hand weeding plots due to the removal of weeds at 

early stage of the crop. 

 

Number of fruits per plant 

Number of fruits per plant was significantly affected 

by different weed control methods (Table 2). In 

weedy check plots less number of fruits per plant 

might be due to the increased competition for 

moisture, light and nutrients. In addition, the 

decrease in fruits per plant was proportional to 

duration of weeds competition. Higher fruits per 

plant in weed control plots than weedy check might 

be due to better growth and development of tomato 
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plants and availability of more resources which 

resulted in more fruit production. The results are in 

accordance with those of Dennis et al. (1989) who 

found increase in the number of fruit per plant in case 

of mulching.  

 

Plant height (cm) 

Data pertaining plant height (cm) is presented in 

(Table 2). 

Negotiations of the data for plant height specify that 

different weeds control practices caused significant 

variation in height of tomato plants. Less competition 

for available resources like nutrients, light and space 

might be possible reason for increasing plant height 

in the respective plots. Same results were obtained by 

Hassan et al. (1995) who reported increase in plant 

height of tomatoes due to weed control measures. 

 

Table 2. Influence of different weed control methods on fruits per plant, plant height and yield of tomato. 

Treatments Fruits per plant Plant height  (cm) Yield (t ha-1) 

Riogrande Naqeeb Riogrande Naqeeb Riogrande Naqeeb 

Weed Check 12.2 d 15.3 d 50.62 d 49.68 d 2.9 d 3.0 d 

Hand Weeding 32.1 a 35.5 a 60.67 a 59.33 a 4.3 a 4.6 a 

Herbicide 24.4 b 26.6 b 56.93 b 54.22 b 3.5 b 3.8 b 

Black Plastic 18.5 c 20.1 c 52.33 c 51.67 c 3.1 c 3.3 c 

LSD 5% 1.30 1.31 3.03 2.96 1.12 1.20 

 

Yield (kg ha-1) 

Yield is the outcome of various yield components that 

were significantly (P < 0.05) affected by different 

weeds control methods (Table 2). Less competition 

for nutrients and other available resources in hand 

weeding plots resulted in higher yield of tomato. Our 

results are confirmed by the findings of Chalfant et al. 

(1977) who found increase in yield of tomato due to 

proper weed management attributed to more 

favorable soil moisture and nutrient utilization by 

plants. Siborlabane (2000) also revealed that the 

yield and quality of tomato varies according to the 

type of mulch and weed control method. 

 

Conclusion 

It is concluded from the above study that hand 

weeding is the most effective weed control method 

which ultimately enhances growth and yield 

attributes of tomato. Therefore, it is recommended 

that hand weeding should be done in vegetable crops 

like a tomato at least twice in the full growing season, 

and also it should be a part of the integrated weed 

management program along with the mulching 

treatments, that were statistically at par with the 

hand weeding in the experiment. Looking at the cost 

of crop production mulching as well should be 

encouraged. 
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