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Weed control in orchards is a major year-round challenge for growers
and is more intense from late winter to summer due to weed competition
and interference with orchard management and harvesting operations. A
common schedule is to apply a preemergence herbicide in late winter and
apply a postemergence herbicide in early spring and before harvest. This
method will make summer weeds resistant to postemergence herbicides.
The present research was conducted in order to investigate the effect of
preemergence herbicide application in spring on the control of summer
weeds after mechanical control of winter weeds. The experiment was
conducted with three replications based on a randomized complete block
design in three regions. The experimental treatments included the
preemergence herbicides indaziflam (Alion), trifluralin (Treflan),
pendimethalin (Stomp), postemergence paraquat” (Gramaxon), and a no-
control check. The total mean control of density and dry weight of weeds
compared to the control in indaziflam plots with concentrations of 150
and 175 ml ha™ was above 80% during the season (150 days). The
strategy of using a rotivator and indaziflam with concentrations of 150
and 175 ml ha” showed similar results in all regions. Trifluralin,
pendimethalin, and paraquat maintained weed density at 58%, 48%, and
60% and weed dry weight at 58%, 34%, and 53% throughout the season,
respectively. It seems that the combination of mechanical control with
indaziflam herbicide in spring can be a suitable strategy for controlling
orchard weeds along with reducing the use of postemergence herbicides.
By using indaziflam, it is enough to apply postemergence herbicides
once during the season.

Cite this article: Samedani, B. Nazer Khakhki, S.H. and Behrozi, D. (2024). The effect of using pre-emergence
herbicides in spring on the control of summer weeds of cold climate orchards. Iran. J. of Weed Sci. 20(1): 99-113.
DOI: 10.22034/ijws.2024.366743.1466.

* The Pesticides Office of the Plant Protection Organization has announced a ban on the distribution and use of the
herbicide paraquat, effective from March 21, 2023 (the beginning of 1402 in the Iranian calendar).
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Table 1. Soil analysis of the experimental orchards in different regions.

pH

Location Depth S.P EC x10° TNV 0O0.C OM K P Sand Silt Clay
(em) (%) @sim) B (%) (%K) (%) pm) (pm) (%) (6 (%)
Tehran 0-25 43 0.59 7.95 22.5 0.85 1.63 - - 39 35 26
Zanjan 0-25 44 0.59 7.94 20.5 0.89 1.53 - - 38 34 28
Shahrekord 0-35 - 1.004 8.01 24.5 0.86 1.53 - - - - -
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Table 2. Weeds of orchards in different areas at 75 and 150 days after spraying.

75 days after 150 days after 75 days after 150 days after 75 days after 150 days after
application application application application application application
Tehran Zanjan Shahrekord
Amaranthus . . Amaranthus Amaranthus
blitoides” Alhagi psuedalhagi blitoides” blitoides® Anchusa ovata Anchusa ovata
Chenop oailum Amaranthus blitoides®  Anchusa ovata Amaranthus Bromus* Chenop od*lum
album retroflexus tectorum album
Convolvz'd:,ts Chenopodium album” 'Brom'us Anchusa ovata Chenopoailum Clrszum*
arvensis Jjaponicus album arvensis
Cynodon - Bromus Chenopodium Cirsium Convolvulus
Convolvulus arvensis « * . Lk
dactylon tectorum album arvensis arvensis
Heliotropium Cynodon dactylon Chenopod*lum Clrsmm* Convolvqlgs Lac{uca*
europaeum album arvense arvensis serriola
Lamium . Cirsium Convolvulus Lactuca Polygonum
. Glycyrrhiza glabra . g - : *
amplexicaule arvensis arvensis serriola aviculare
Portulaca Solanum nierum Convolvulus Cynodon Polygonum Traeonoeon s
oleracea & arvensis” dactylon aviculare® 8OPOgON p-
.. Cynodon Lactuca
Salsola rigida Sorghum halepense dactylon serriola”
Solanum nigrum Eremopyrum sp. Malva sp.
Trzbulu.s Hordeum sp. Pol)fgonum
terrestris aviculare
Xanthium Lactuca L
. - Setaria viridis
strumarium serriola
Polygonum Sonchus
aviculare” arvensis
Setaria viridis Tragopogon sp.
Traconocon s Xanthium
8OPOEON Sp- strumarium”
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Table 3. Comparison means of density and biomass control (%) of annual weeds
compared to no weed control, in 3 test areas during the season.

Treatments Tehran Zanjan Shahrekord Total mean
Density Mean
Indaziflam 125 ml ha'! 79.34* 78.03% 63.82% 73.73%
Indaziflam 150 ml ha! 89.14% 78.40° 86.85% 84.79*
Indaziflam 175 ml ha! 83.80? 84.68* 82.822 83.76*
Trifluralin 2.5 L ha'! 56.61%® 52.75% 64.46% 57.94¢
Pendimethalin 5 L ha'! 42.64° 38.16° 63.77% 48.19¢
Paraquat 3 L ha’! 73.77% 59.50°¢ 47.94° 60.40%
Biomass Mean
Indaziflam 125 ml ha! 68.10% 71.932 57.22° 65.75%
Indaziflam 150 ml ha'! 82.332 73.38° 91.66* 82.452
Indaziflam 175 ml ha'! 84.06* 84.40* 85.28* 84.58*
Trifluralin 2.5 L ha"! 43.78° 60.47% 69.58° 57.94%¢
Pendimethalin 5 L ha'! 12.56° 43.00° 46.02¢ 33.84¢
Paraquat 3 L ha’! 66.98% 42.13° 49.17¢ 52.76%

In each column, means followed by the same letter in each treatment are not significantly different by Tooky

test at 5% level
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Table 4. Comparison means of density and biomass control (%) of anuual weeds

compared to no weed control in Tehran.

Treatments Days after application

Density 75 150
Indaziflam 125 ml ha™! 73.80° 84.88*
Indaziflam 150 ml ha™! 88.92? 89.37°
Indaziflam 175 ml ha™! 74.28% 93.332
Trifluralin 2.5 L ha’! 53.09% 60.13°
Pendimethalin 5 L ha™! 12.37° 30.27¢
Paraquat 3 L ha’! 72.14° 75.41%®

Biomass

Indaziflam 125 ml ha™! 63.56%® 72.65°
Indaziflam 150 ml ha"! 86.89* 77.77°
Indaziflam 175 ml ha™! 89.45? 78.67%
Trifluralin 2.5 L ha'! 32.74° 54.83°
Pendimethalin 5 L ha™! 12.41° 12.71°
Paraquat 3 L ha! 62.72% 71.24%

In each column, means followed by the same letter within each treatment are not
significantly different according to theTukey test at the 5% level.

O S Mo Hd Sdale s 0939 9 pF [y J 505wy (8o -0 Jou>

ol Spddle J A O el
Table 5. Means of control percent of density and biomass of annual weeds compared to
no weed control in Zanjan.

Treatments Days after application

Density 75 150
Indaziflam 125 ml ha’! 66.36% 89.70°
Indaziflam 150 ml ha'! 81.81° 74.99%
Indaziflam 175 ml ha™! 75.452 83.82%
Trifluralin 2.5 L ha™! 67.27% 38.23¢
Pendimethalin 5 L ha™'! 45.45° 30.88°
Paraquat 3 L ha! 67.54° 51.47°

Biomass

Indaziflam 125 ml ha™! 58.520 85.35%
Indaziflam 150 ml ha™! 60.80* 85.96*
Indaziflam 175 ml ha™! 79.04* 89.77*
Trifluralin 2.5 L ha™! 77.01% 43.93°
Pendimethalin 5 L ha™'! 41.61° 44.39°
Paraquat 3 L ha! 55.65° 71.37%®

In each column, means followed by the same letter within each treatment are not
significantly different according to theTukey test at the 5% level.
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Table 6. Means of density and biomass control percent of anuual weeds
compared to no weed control in Shahrekord.

Treatments Days after application

Density 75 150
Indaziflam 125 ml ha’! 52.93b 74.72%
Indaziflam 150 ml ha’! 94252 79.45%
Indaziflam 175 ml ha! 77.72° 87.932
Trifluralin 2.5 L ha’! 77.85° 51.08°
Pendimethalin 5 L ha’! 75.35° 52.19°
Paraquat 3 L ha™! 65.82° 30.07°

Biomass

Indaziflam 125 ml ha! 41.16% 73.29°
Indaziflam 150 ml ha'! 91.49* 91.842
Indaziflam 175 ml ha’! 75.00% 95.56%
Trifluralin 2.5 L ha’! 78.68% 60.48°
Pendimethalin 5 L ha'! 15.07° 76.98°
Paraquat 3 L ha™! 37.67% 60.68"

In each column, means followed by the same letter in each treatment are not significantly

different by Tooky test at 5% level.
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