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ABSTRACT

Onion (Allium cepa L.) is one of the most important vegetables in family Alliaceae, which is cultivated worldwide. In onion, weeds are
among one of the major concerns which cause its yield reduction. The present study was designed to assess the effectiveness of
different methods for weed control in onion. In this study, five treatments were selected including control, black polythene mulch
sheet, white polythene mulch sheet, Dual Gold spray @ 9.0 mL L-! and Preact spray @ 7.5 mL L-! to control weeds. The weedicides
were applied as pre-emergence sprays before transplanting the seedlings. The experiment was laid out in Randomized Complete
Block Design with three replications. From the results, it was concluded that there were significant differences among the studied
weed control treatments. Among the five treatments, greater plant height (33.0 cm), number of leaves per plant (8), bulb diameter
(4.7 cm) and bulb weight (73 g) were observed in the ridges covered with black mulch sheet. However, the minimum weed biomass
(fresh and dry) was recorded in black mulch sheet and Preact pre-emergence weedicide spray (140 and 80 g in both). Thus, black

polythene sheet as mulching material was found better option for weed management in onion fields.
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INTRODUCTION

Onion (Allium cepa L.) is the member of Alliaceae family, used as
vegetable and condiment (Ahmad et al,, 1994). The demand for
organic food has increased the need for sustainable organic
farming. Onion is grown worldwide for bulb production;
however, research on weed management in the crop is limited
(Horesh et al,, 2019). Onion has dietary, culinary and medicinal
significance in everyday life of Pakistani people. It has high water
and fertilizer requirements which enhance the threat of weeds.
In onion fields, yield loss recorded due to weed infestation is
about 40-80% (Channappagoudar and Biradar, 2007, Angiras et
al.,, 2008). Onion plant has slow growing habit, making difficult
for it to compete with weeds. Further, due inherent
characteristics like shallow root system and narrow leaves with
smaller area, onion has very poor ability to compete with weeds
(Appleby, 1996) that causes reduction in yield of onion bulbs
(Ujjainiya and Choudhary, 2019). At early stages, weeds
compete with tender onion plants and harbor disease causing
organisms and insects which results in higher crop losses. Thus,
farmers should adopt integrated weed management practices
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other than weed suppression to obtain optimum yield (Ghafoor
etal, 2000).

In onion weeds cause reduction in yield and quality (Stephens,
1982) and ultimate loss of profitability. Therefore, weeds must
be managed effectively and selectively well in time. There are
several techniques to control weeds in onion crop including
mechanical, manual, chemical and cultural practices; about
89.9% weeds can be controlled through manual hoeing but it is
laborious and high cost method. Numerous alternate techniques
proved that herbicides application and cultural practices have
been effectively used to control weeds in onion field (Jilani et al.,
2003; Ghaffoor, 2004; Dhananivetha et al, 2017). Pre-
emergence herbicides such as linuron (Femuron®) and
pendimethalin (Stomp®) have been reported to reduce the
density of weeds in early season and allow the onion crop to
develop normally so that weeds that emerge later do not affect
the crop (Wang et al,, 2018).

Polythene mulch increases soil temperature and soil moisture
holding capacity in early spring season. These synthetic mulches
reduce weed problems, control insect-pests and also stimulate
higher crop yields by more efficient utilization of soil moisture,
nutrients and temperature (Kashi, et al.,, 2004). Application of
black polythene mulch did not require any other weed control


https://doi.org/10.46653/jhst20030247
https://orcid.org/0000-0003-0947-0810
https://orcid.org/0000-0002-9735-6542
https://orcid.org/0000-0002-9095-8612
https://orcid.org/0000-0003-4692-7381
http://www.pshsciences.org/
mailto:muhammad.nafees@iub.edu.pk

Nafees et al. /]. Hortic. Sci. Technol. 3(2): 47-51 (2020)

measure and its use resulted in high yield of capsicum and
cabbage (Russo et al, 1997). The use of polythene sheets of
different color as mulching material for weed management in
onion crop is a non-chemical approach. Transparent polythene
film increases soil temperature, mean soil water content, onion
bulb yield and reduces weed population (Suh et al, 1991).
Numerous research trials have indicated that many herbicides
can be used effectively and selectively to control weeds in onion
(Ghaffoor, 2004). Thus, an effective weed management program
is essential for good onion production. Based on above
discussion, this study was therefore, conducted to compare the
effectiveness of different weed control practices (chemical and
polythene sheets of various colors) in onion crop grown in arid
region of Bahawalpur.

MATERIALS AND METHODS

A field experiment was carried out in the Research Area of
Department of Horticultural Sciences, Faculty of Agriculture and
Environmental Sciences, The Islamia University of Bahawalpur
(Pakistan) during 2017-18. Seeds of onion cultivar Desi Red
were sown on 16th November 2017 in nursery on raised beds to
grow seedlings. About 45 days old uniform sized seedlings were
taken from the nursery and transplanted in the field after land
preparation, on ridges prepared 45 cm apart on 1st January
2018. The experiment was laid out in Randomized Complete
Block Design (RCBD) with five treatments (T1 = Control, Tz =
Black mulch sheet, T3 = White mulch sheet, T4 = Dual Gold pre-
emergence spray and Ts = Preact pre-emergence spray) and
three replications. Plants in control treatment (T1) received no
mulching sheet and no pre-emergence weedicide spray. In the
treatments Tz and T3, black polythene sheet and white polythene
sheet were used to cover the ridges; while in T4 and Ts, pre-
emergence weedicides Dual Gold (S-Metolachlor 40%) @ 9 mL
L1 and Preact (S-Metolachlor 83%+ Pendimethalin 13%) @ 7.5
mL L1, respectively were sprayed. In case of treatments T» and
Ts, the ridges were covered with black and white polythene
sheet mulches, respectively, and then the field was irrigated.
Immediately after irrigation, Dual Gold and Preact weedicides
were sprayed in the experimental units of T4 and Ts,
respectively. The seedlings were shifted to the ridges at a plant
to plant distance of 15 cm in the standing water in all the
experimental units including control. There were 25 seedlings in
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Figure 1: Effect of different weed control practices on plant
height. Means sharing similar letter(s) among the treatments at

each day separately are statistically non-significant at P < 0.05
(LSD test).

each experimental unit.

Plant height and total number of leaves/plant were recorded on
15 days interval after 15, 30 and 45 days of transplanting of
seedlings. Bulb diameter (cm) and bulb weight (g) were taken at
the time of harvesting (30t April 2018). For weed control
efficacy, one-meter quadrates were selected, and weeds were
harvested at the time of crop harvest. Total fresh biomass of
weeds was calculated by weighing fresh weed weight and these
harvested weeds were sun dried for a week and dry biomass was
also calculated.

Statistical analysis

There were five treatments including control with three
replications under RCBD. Data collected were analyzed in
statistical software STATISTIX 8.1 and mean values of various
parameters were compared using LSD test at P < 0.05.

RESULT AND DISCUSSION
Effect of weed management practices on onion plant height

Plant height progressively increased in all the weed control
treatments with the passage of time. Data presented in figure 1
showed significant differences among the treatments means
when recorded at different intervals. After 15 days of
transplantation, the treatments indicated significant differences;
black polythene mulch sheet (25.8 cm) showing the maximum
plant height followed by white polythene mulch sheet (23.0 cm),
Dual Gold pre-emergence weedicide spray (19.0 cm) and control
(16.0 cm). The minimum plant height was observed in Preact
pre-emergence weedicide spray (8.0 cm). Date collected after 30
days of transplantation also showed significant differences
among the treatments. The maximum plant height was observed
in black polythene (32.0 cm) mulch sheet followed by white
polythene (28.0 cm), and the minimum was observed in Preact
(13.7 cm). After 45 days of transplantation, greater plant height
(33.0 cm) was recorded with black polythene mulch sheet
followed by white polythene mulch sheet (30.6 cm). However,
Dual Gold pre-emergence weedicide (28.0 cm) and Preact pre-
emergence weedicide (27.0 cm) showed non-significant
differences. The minimum plant height was recorded in control
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Figure 2: Effect of different weed control practices on number
of leaves per plant. Means sharing similar letter(s) among the
treatments at each day separately are statistically non-
significant at P < 0.05 (LSD test).



Nafees et al. /]. Hortic. Sci. Technol. 3(2): 47-51 (2020)

treatment (24.8 cm). These results clearly indicated the effect of
weed management in onion. Similar results were reported by
Yumnam et al. (2009) and Tripathy et al. (2013).

Effect of weed management practices on onion leaf number

Use of black polythene sheet for weed management under the
field experiment caused significant effect on onion leaf number,
resulting in greater number of leaves on 15, 30 and 45 days of
transplanting (Fig. 2). Significantly greater number of leaves per
plant was recorded after 45 days of transplantation when black
polythene was used as mulch (8) followed by control (7), while
leaf number decreased in pre-emergence weedicides sprays (6)
and the minimum was recorded when white polythene was used
as mulch (5) to control the weeds.

From these results it is evident that using black polythene mulch
sheet for weed control in onion was economic and efficient
method as compared to weedicide sprays and white polythene
mulch sheet. In a study onion plants grown from the large bulb
sized gave higher number of leaves while those from the small
bulb resulted in the lowest number of leaves when no fertilizer
was applied (Addai and Anning, 2015). In a study, it was
observed that increased leaf number increased bulb size and
decreased maturity time (Abdissa et al, 2011). Weed
management significantly increases the growth parameters like
plant height, number of leaves and leaf area (Sahoo et al.,, 2017).
Number of leaves ensures the crop yield in onion as leaves are
food factory for the plants, so increase in number of leaves
increases the yield. Present study indicates that weed control
ensures better leaf growth in onion and increases the number of
leaves with the passage of time.

Effect of weed management practices on onion bulb
diameter

There were significant differences among the treatments used to
control weeds in onion field. Significantly high onion bulb
diameter (4.7 cm) was observed in case of black polythene
mulch sheets, followed by Dual Gold pre-emergence spray which
was statistically at par with Preact pre-emergence spray as
shown in figure 3. However, least bulb diameter (1.5 cm) was
recorded in control plants, where no mulch or weedicide was
applied.
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Figure 3: Effect of different weed control practices on onion
bulb diameter. Means sharing similar letter(s) among the
treatments are statistically non-significant at P < 0.05 (LSD test).
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Our results regarding the onion bulb diameter indicated
significant improvement in the parameter due to use of black
mulch sheet, as already endorsed by Waiganjo et al. (2009). They
also obtained the maximum yield and bulb size by using black
polythene mulch sheet. Furthermore, it was the most economical
and efficient method to control weeds in onion field. Similar
findings were recorded by Urraiya and Jha (2017) as they
achieved the maximum weed control with black polythene
mulch sheet. There was a positive correlation between mulching
material and onion bulb size, as the maximum bulb size was also
obtained due to use of black mulching polythene sheet. Other
growth parameters like plant height, leaf number, pseudostem
diameter, root number and length were also improved by the
application of black mulch sheet (Islam et al., 2002).

Effect of weed management practices on onion bulb weight

Data presented regarding the bulb weight of onion revealed
significant differences among the treatment means (Fig. 4). The
highest bulb weight was recorded with black polythene (73 g),
followed by Preact pre-emergence weedicide (62 g); while white
polythene mulch sheet (45 g) and Dual Gold pre-emergence
weedicide (46 g) showed non-significant difference for the
parameter. The least bulb weight was observed in control
treatment (36 g). Weeds directly affect the bulb yield by utilizing
nutrients, water, light and space. It was observed that weeds at
initial stage of crop growth cause yield loses in onion crop and
black polythene was the best economic and ecological option to
control weeds for optimum onion bulbs yield (Waiganjo et al,,
2009). Onion suffered severe yield loses due to weed
interference, as it was a slow growing and shallow-rooted plant
(Thomas and Wright, 1984). Economic onion production is
possible through efficient weed control, as weeds significantly
reduced plant growth and bulb yield. Further, onion crop
requires a weed-free environment throughout its growing
period for maximum production (Anisuzzaman et al, 2009).
Weeds drastically affected bulb weight and extremely reduced
yield. The variability in different treatments was probably due to
effectiveness of weed control methods which eventually
increased the crop nutrient accessibility (Morwat et al., 2003).
These results clearly define the negative impact of weed
infestations in onion crop, which in turn affect the bulb yield.
These results are in close conformity to the findings of Bano et
al. (2006), Kumar and Mourya (2006), Panse et al. (2014) and
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Figure 4: Effect of different weed control practices on onion
bulb weight. Means sharing similar letter(s) among the
treatments are statistically non-significant at P < 0.05 (LSD test).
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Figure 5: Effect of different weed control practices on fresh and
dry biomass (g) of weeds. Means sharing similar letter(s) among
the treatments for each parameter separately are statistically
non-significant at P < 0.05 (LSD test).

Dhananivetha et al. (2017).
Effect of weed management on weed biomass in onion field

Weed biomass (fresh and dry) was measured in all weed control
treatments (Fig. 5). The result indicated that the minimum weed
biomass in terms of fresh and dried weights was recorded when
black polythene sheet was used as mulch and Preact was
sprayed as pre-emergence weedicide (140 and 80 g, respectively
in both treatments) followed by white polythene mulch (190 and
90 g) and Dual gold spray (250 and 110 g), while the maximum
weed biomass was recorded in control treatment (600 and 220
g fresh and dry biomass, respectively).

Weed mass was significantly reduced in mulching treatments as
compared with weedicides sprays, which is in line with the
findings of Dvorak et al. (2012), who observed difference in
weed mass by using different mulching materials. Our results
are also endorsed by Rajablariani et al. (2012), who stated that
plastic mulches resulted in an 84-98% reduction in weed
biomass in tomato.

CONCLUSION

Among the five weed management treatments studied, greater
plant height, number of leaves per plant, bulb size and bulb
weight were observed when black polythene sheet was used as
mulch. However, the minimum weed biomass in terms of fresh
and dry weights was recorded in black polythene mulch sheet
and Preact pre-emergence weedicide spray. Thus, use of black
polythene sheet as mulching material is better strategy for weed
control in onion crop.
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