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Table 1. Physico-chemical characteristics of soil at the experimental locations
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Figure 1. Monthly average climate data for the experimental location
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Table 2. Persian, scientific, and family names and frequency
of weeds identified in the field of onion

L;w)lé CL LS“’L‘;('L 0y CL (M)é) Jl}‘f
Persian name  Scientific name Family name Frequency (%)
Yy Avena fatua L. poaceae 55
sl s Sy Convolvulus ~ Convolvulaceae 85
arvensis L.
gy Malva Malvaceae 80
rotundifolia L.
Sl el Cyperus poaceae 30
rotundus L
o5 daker Chenopodium  Chnopodiaceae 25
album L.
s do = Sinapis arvensis Brassicaceae 28
L.

S sl ale RS ol ST o Sn s e sls (S5 (o (Sl (S0 sl 42 s Y U
Table 3. ANOVA results (mean of squares) for some weed traits as affected by weed control treatments

= b ) S5 505 e 0iy 68 sl & o
(8.0.Vv) &7 Density Fresh Dry Species no. Shannon SIS
df weight weight index Unifomity
index
Sk 3 18.23™ 113" 77" 0.115™ 0.005™ 0.007"™
Block
Ses 4 8860.5  446.587  287.82" 42.08™ 0.431" 0.014™
Treatment
las 12 18.12 23.73 15.82 0.214 0.101 0.003
Error
Sl ok g 9.5 32 23 11.21 10.02 6.52
C.V. (%)

#x NS

Mﬁai,ncbﬁé)u@”,wu@”ﬁa“mom%;y 3

"and *": non-significant, significant at p<0.01, respectively

S sl Cale J 87 lasles Cow 5on Cile sl Shs S p xobe deslin —FU g

Table 4. Mean comparisons of some weed traits characteristics as affected by weed control treatments

s 15 5058 s 055 $Fss ogligs el
Treatment (r 765 5 (3] (@r 75 Shannon ~ &*15S
Density Fresh Dry Species no. index Unifomit
(plant.m™) weight (g)  weight (g) (m?) y index
o P (i ST 85° 140.4° 72.2¢ 6.16 1.36 0.995°
Black polyethylene soil cover
Ol il gy ST 225.4° 802.3* 393? 16.11% 2.19° 0.854¢
Transparent polyethylene soil
cover
A Iy S ke 110.12° 564.3¢ 281.3¢ 10.5° 1.95° 0.888°
S-Metolachlor herbicide
OIS p S le 99° 520.7¢ 262.4¢ 7.11° 1.75¢ 0.933°
S-Metolachlor + Pendimethalin
G sla e d 28705 dals 200° 650.9° 327° 15.10° 2.4° 0.867¢
Control

..\.iL.&JQSJ\;Q}U'TwLJ}:w)AOJ\a}lc]a.ujéks)b@n;}}tslsbb O g p 33 ES i (o o (5lols L_;Lh‘;ﬂfjl:.n
Column means with the same letter are not significantly different by Duncan test (p < 0.05)
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Table 5. ANOVA (mean of squares) for the effects of different treatments on the traits measured in onion

i s o137 a5 55 i &£ sl ) Eom b Eo s Shes
(S.0.V.) df Plant height No of leaf Bulb weight Bulb diameter  Bulb yield
<S5 3 8.3™ 241™ 0.4 0.32™ 18274060 ™
Block
s 4 942" 17650 342" 527 29722785
Treatment
as 12 8.5 1214 3.17 0.3 22124405
Error
[GR] VS -
e 104 16 3.2 2.1 16.4
C.V. (%)
.La):d&&)bé}b@m}éﬂb@aﬁﬁioﬂbbm%jA.I M}ns

and™"; non-significant, significant at p<0.01, respectively
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Figure 2. The effect of weed control treatments on plant height of onion during different
sampling periods
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Figure 3. The effect of weed control treatments on number of bulb leaf of onion during

different sampling periods
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Figure 4. The effect of weed control treatments on bulb diameter of onion
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Introduction:

Onion (Allium cepa L.) is a monocotyledonous and biennial plant belonging
to Alliaceae family. It is widely used both as a vegetable and a seasoning. This
plant requires significant amounts of water and fertilizer, which increases the risk
of weed infestation. Studies have shown that weed infestation can reduce onion
yield by approximately 40-80% (Channappagoudar & Biradar, 2007, Angiras et
al., 2008). Effective methods for controlling weeds in onion fields include the
use of herbicides and agronomic practices. Metallachlor, an herbicide that inhibits
cell division, is effective against annual narrow-leaved weeds and broad-leaved
weeds. Another herbicide, Periact, belongs to dinitroaniline group. It is absorbed
through the roots and leaves, and by preventing cell division, it causes the rapid
death of the plant shortly after germination. One of the non-chemical solutions
to suppress weeds is the use of mulch. Soil covers include organic and inorganic
materials, according to existing reports, plastic soil covers are more important for

controlling soil conditions and increasing vield (Darvishi et al., 2020). Given the
Email address of the corresponding author:1989411169@iau.ir

7



«Applied Research in Field Crops» Vol 36, No 4, 2024

limited research on weed control in onion cultivation and the increasing scale of
onion farming, manual weed management has become challenging. Furthermore,
the efficacy of certain herbicides may be limited. This study was undertaken to

compare the effectiveness of various weed control methods for onion farming.

Materials & Methods:

To evaluate the effectiveness of different weed control methods and their
impact on onion crop in the Ramhormoz region of Iran, an experiment was
conducted using a randomized complete block design with four treatments. The
treatments were as follows: T1 = black plastic mulch, T2 = transparent plastic
mulch, T3 = S-Metalachlor pre-emergent herbicide and T4 = S-Metalchlor pre-
emergent herbicide + pendimethalin and control treatment (no weed control) (TS5)
in four replications. The height of the onion plant and the total number of leaves
per plant were measured at 15-day intervals over three stages following seedling
planting. Bulb diameter and bulb weight at the time of harvest were measured over
an area equivalent to one square meter. To check the weed control effectiveness
of each experimental treatment, quadrats of 0.5 x 0.5 square meters were used and
weeds were removed during harvest. Dry biomass was measured after drying the
samples in an oven at 70°C for 48 hours.

Results & Discussion:

Onion yield in the field ranged from 65850 kg.ha'! to 39150 kg.ha™! with the
highest yield observed in the black mulch treatment and the lowest in the transparent
mulch treatment. Control, Dolgold, Priact and transparent mulch treatments showed
23.8%, 22%, 8% and 40.5% reduction in yield compared to black mulch treatment,
respectively. It appears that the use of black plastic mulch improves the absorption
of nutrients by the roots by regulating the soil temperature, and also enhances plant
growth by controlling weeds and preserving soil moisture. The higher number
of leaves observed in the black mulch treatment further contributes to increased
yield as the leaves provide food for the plant and play a vital role in ensuring crop
success. The lowest weed biomass (wet and dry weight) was recorded in the black

polyethylene mulch treatment, at 140.4 g.m? and 72.2 g.m™, reflecting reductions of
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78.4% and 77.9%, respectively, compared to the control. In contrast, the application
of transparent plastic mulch treatment increased fresh and dry weed biomass by
23% and 20%, respectively, compared to the control. This increase in weed growth
under transparent polyethylene mulch can be attributed to soil warming due to
light transmission, which creates favorable conditions for weed germination and
growth. Under such conditions, most weed species were able to sprout and thrive.
Conversely, black polyethylene mulch inhibited weed germination by blocking
sunlight transmission, preventing the conditions necessary for their growth.
Conclusions:

The results showed that improvements in onion quantitative traits were
influenced by the weed control treatments. The use of black plastic mulch, due to
preventing the light from reaching the soil surface, reduced the weed germination
and density by 57.7% compared to the control treatment and by up to 62%
compared to the transparent polyethylene soil cover. It seems that light prevention
has played a more significant role in inhibiting weed germination and growth than

other factors in onion production.

Keywords: Bulb, polythene, pre-emergence herbicide, soil cover
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