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ABSTRACT
Purple nutsedge (Cyperus rotundus L.) is one of the most problematic weeds in onion (Allium cepa L.) fields
in southern Kerman, and so far, no registered herbicide has been reported to control purple nutsedge in
onion fields. The experimental design was a randomized complete block design with nine treatments and
three replications, conducted in Jiroft Agro-Industrial Farms in an onion field. The treatments included
allyl isothiocyanate (Dominus) and dimethyl tetrachloroterephthalate (Dacthal) as pre-planting herbicides,
bentazone + MCPA (Basagran M60), penoxsulam (Rezlan), ioxynil (Totril), oxadiazon (Ronstar), and
glyphosate + 2,4-D + MCPA (Roundup + U, 46 Combi fluid) as post-emergence herbicides, as well as a weed-
free control and weed-infested control, evaluated using the transplanting method. The results showed
significant differences among the treatments for traits such as stem density, tuber density, dry weight of
above- and below-ground organs, neck diameter, average onion weight, and onion yield. Among the tested
treatments, allyl isothiocyanate herbicide, with yields of 70.661- 70.542 tons ha, was selected as the best
treatment over the two-year experiment. The weed-infested treatment yielded 8.333 tons ha'and 7.261 tons
hat, causing 89.53% and 89.73% reductions in onion yield compared to the weed-free condition during the
first and second years, respectively. Therefore, the density and dry weight of purple nutsedge were reduced
by 100% with the aBpllcatlon of allyl isothiocyanate (280 L ha* of Dominus).
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Table 1. List and specifications of herbicides used in this experiment (2021-2021).

Herbicide Trade name Application time Application rate (ha?)

Allyl isothiocyanate Dominus (SL) Pre Plant 280 L (Isagro, 2016)
Penoxsulam Rezlan Post emergence 49 g (Zand et al., 2019)
loxynil Totril Post emergence 3L (Zand et al., 2019)
Oxadiazon Ronstar Pre emergence 3L (Zand et al., 2019)
Dimethyl

tetrachloroterephalat Dacthal Pre Plant 7000 g (Zand et al., 2019)
e

Glyphosate + 2,4-D + Roundup + U,46 Post emergence Weed and

MCPA combi fluid Preplant Onion 4L+2L (zandetal, 2019)

Bentazon+ MCPA Basagran M60

Post emergence

2.5L (Zand et al., 2019)
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Table 2. Results of soil analysis (physical and chemical characteristics) at the location of the experiment (2021-2022)>

i EC N Organic carbon
Soil texture (ds/m) K (ppm) P (ppm) (%) %) pH Depth (cm)
Sandy loam

(2021) 1.66 368.63 4.2 0.023 0.115 7.6 0-30cm
Sandy loam

(2022) 143 409.41 3.9 0.045 0.119 7.4 0-30 cm
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Table 3. Visual evaluation of the effect of herbicides on the onion crop based on the standard method of
the European Weed Research Council (EWRC).
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Table 4. Analysis of variance (mean squares) of measured traits related to the growth of purple nutsedge

and onion under the influence of different weed control treatments for purple nutsedge over a two-year

study (2021-2022).

Below-
Number  Number of  Shoot dry ground .
Sou_rcg of of Tuber shoot of weight of organs dry Onion Av_erage of Onion
Variation Df - - onion bulb neck
(S.0V) of purple purple purple weight of Yield weight diameter
o nutsedge nutsedge nutsedge purple 9
nutsedge
Year 1 163.87 s 354.68 " 106.14 s 24,9718 1.043ms 40701.83 ™ 0.0319"
Block (Year) 2 16.10 13.39 2.98 2.15 5.52 495.46 2.99
Treatments 8  5484.84** 10215.56** 5517.26** 617.97** 3270.32**  2642002.40**  360.68**
:‘(;rreatme”t 8  1754™ 328" 6.23 * 5.32 ** 1.37 s 3315.9* 1,581
Errorll 32 16.93 26.44 2.26 1.48 2.99 1282.03 2.70
C. V. (%) 16.50 13.46 5.33 16.70 3.38 2.60 7.01

*,** and ": Significant at the 5% and 1% probability levels and non-significant, respectively.
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Table 5. The effect of different herbicide treatments on purple nutsedge traits at harvest time in 2021 and 2022.

Year Treatment Stem Tuber

Aboveground  Aboveground  Belowground  Belowground

density density fresh weight dry weight fresh weight dry weight
(nom?  (no.m? (g m?) (g m?) (g m?) (gm?)
Allyl isothiocyanate 0.009 0.00f 0.00 ¢ 0.00f 0.00f 0.00¢
Bentazon + MCPA 36.669 23.66P 65.40 °d 30.50¢ 16.30 ¢ 8.20°
Dimethyl
;e"acr"omterephtha'at 98.33° 7500°  157.00° 77.10° 47.002 23632
2021 Penoxsulam 2433F  8.00¢% 46.60 19.70 ¢ 3.90¢ 1.30 de
Oxadiazon 38.669 15.66°¢ 64.03 ¢ 29.56d 8.834d 4.16°¢
loxynil s000¢ 1200 5779e 20.70¢ 6.40 ¢ 2.40 =
Glyphosate + 2,4-D 51.00¢ 29.33b 7143°¢ 33.66°¢ 19.73° 9.06°
Weed free 0.009 0.00f 0.00°¢ 0.00f 0.00f 0.00¢®
Weedy 113.662 77.002 173.00 2 83.602 4926 2 24702
LSD (0.05) 10.61 7.62 8.33 2.47 4.55 2.26
Allyl isothiocyanate 0.009 0.00f 0.00¢ 0.00 ¢ 0.009 0.00f
Bentazon + MCPA 44009 26.66° 72.40 cd 34,70 «d 17.60°¢ 9.20¢
Dimethyl
zetra‘:h'or(’terephtha'at 11066° 8200  171.66" 82.16" 59.23 2 27.90b
Penoxsulam 31.33F  10.00¢ 51.13f 2253fF 4.80 ¢f 1.40 ¢f
2022 Oxadiazon 41.00% 18.004 67.10 % 32.944 9.834d 4734
loxynil 35.00¢  18.004 62.46 © 25.70 ¢ 8.50 de 3.20 %
Glyphosate + 2,4-D 55.00¢ 36.66° 75.60°¢ 36.06 ¢ 23.83° 10.23¢
Weed free 0.00¢ 0.00f 0.009 0.009 0.009 0.00f
Weedy 125.662 87.00° 183.23 2 88.202 61.202 30.232
LSD (0.05) 10.44 7.82 8.30 3.07 4.20 2.36

Means with the same letters in each column do not differ significantly according to the LSD test at p<0.05.
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Figure 1. Comparison of weed infestation of purple nutsedge in the onion field of Jiroft Agro-industry between the
weed infested control treatment (left) and the application of allyl isothiocyanate herbicide (right) (Photo by Authors).
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Table 6. Evaluation of onion visual injury in herbicide treatments at Jiroft Agro-Industrial Farms

in 2021 and 2022.
Onion visual
Treatment Application time injury (%)
2021 2022

Allyl isothiocyanate Pre Plant 0.00°¢ 0.00f
loxynil Post emergence 17.33¢ 16.66¢
Bentazon + MCPA Post emergence 5009 500¢
Dimethyl tetrachloroterephthalate Pre Plant 0.00¢ 0.00f
Penoxsulam Post emergence 30.00° 35.00°
Oxadiazon Pre emergence 18.33¢ 21.66°
Glyphosate + 2,4-D Post emergence Weed and 38332  41.66°

Preplant Onion
Weed free Not applicable 0.00¢ 0.00f
Weedy Not applicable 0.00¢ 0.00f

Means with the same letters in each column do not differ significantly according to the LSD test at p<0.05.
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Figure 2. Comparison of the viability of purple nutsedge tubers in the onion field between the weed infested treatment

with no application of allyl isothiocyanate (right) and the treatment with the application of allyl isothiocyanate
herbicide (left) (Photo by Author).
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Figure 3. The effect of different experimental treatments on transplanted onion yield in the Jiroft region (2021-
2022). Means with the same letters do not differ significantly according to the LSD test at p<0.05.
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Figure 4. The effect of different experimental treatments on neck diameter in the Jiroft region (2021-2022). Means
with the same letters do not differ significantly according to the LSD test at p<0.05.
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Figure 5. The effect of different experimental treatments on onion bulb weight in the Jiroft region (2021-2022). Means
with the same letters do not differ significantly according to the LSD test at p<0.05.
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