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ABSTRACT

Considering the importance of using herbicides and optimizing their use eff|C|enc¥ in order to manage narrow-
leaved weeds in wheat fields, an experiment was conducted to investigate the effect of five adjuvants on the
efficiency of different doses of pinoxaden (EC 5%) herbicide in control of Avena ludoviciana and Lolium rigidum
Populatlons The experiment was conducted as a factorial experiment in a completely randomized design with

our replications in the greenhouse of the Iranian Plant Protection Research Institute in 2020. Factors tested in
this experiment were including five different adjuvants (Ino Alg NPK, Ino Alg NPK (NG), Torpedo Il and the
amino acid leucine), different doses of pinoxaden (37.2, 46.2, 56.7, and 72 g.a.h of commercial herbicide
(pinoxaden EC 5%) and Avena ludoviciana and Lolium rigidum populatlons as the third factor (susceptible and
resistant)). Weeds were treated in three to four leaf growing stage. The results of this study showed that by
increasing the dosage of pinoxaden herbicide, the control of the susceptible and resistant populations of the
aforementioned weeds increased. So, use of Ino AIgI;NPK (NG) adjuvant with fresh weight loss of 93.69 and 87.39%
(in susceptible and resistant populations of Avena ludoviciana, respectively) and the amino acid leucine with fresh
weight loss of 96 48 and 80.78% (in susceptible and resistant populatlons of Lolium rigidum, respectively) with a
dose of 72 g.a.h™* had the highest reduction in fresh weight loss compared to the control. However, in terms of
EWRC index and dr]y weight loss percentage, no significant difference was observed between doses and adj juvants
used in the control of susceptible and resistant populations of these two weeds. Therefore, according to the results
of this experiment, the use of the amino acid leucine adjuvant and Ino AIgNPK (NG) ac_ijuva_nt_ is recommended
to increase the effectiveness of the pinoxaden herbicide in controlling the weeds of Lolium rigidum (susceptible
and resistant populations) and Avena ludoviciana (susceptible and resistant populations), respectively.
Keywords: Adjuant, annual ryegrass, pinoxaden, wild oats.
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Table 1. Specifications of pinoxaden herbicide and doses used in the experiment.
Common Name Formulation Recommended Chemical family Application  Herbicide
Nam Trade dose (L/ha) dose (L/ha)

oxaden  Axial EC 5% 1.2 Phenyloxopyrazolinyl Early to 0.62
formate (Den) late wheat 0.77
tillering 0.96
1.2

ool 53 coliinl 390 (F39381 3go Dilasuin -¥ J9ua
Table 2. Specifications of adjuvants used in the experiment.

Adjutants Ingredients Adjuvants dose
(L/ha)
Ino Alg NPK Phosphorus 7%, Potassium 4%, Seaweed extract 20% 4
(Ascophyllom Nodusum)
Ino Alg NPK (NG) Nitrogen 9%, Phosphorus 7%,4%, Seaweed extract 2
20%(Ascophyllom Nodusum)
Torpedo Il Alkvaksalat amino Tau, Ethoxylate alcohol, Natural 0.1
fatty acids and Polyalkolin glycol
Doctil - 0.04
Lusin acid-amine 0.03
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Table 3. Results of analysis of variance of application of adjuvants with pinoxaden herbicide on fresh weight loss, dry weight and
EWRC index of sensitive and resistant populations of the Avena ludoviciana and Lolium rigidum.

SOV Df Avena ludoviciana Lolium rigidum
Fresh weight Dry EWRC Fresh weight Dry EWRC
weight weight
Dose 3 0.26™ 0.13" 65.62" 0.22™ 0.006" 9.5™
Adjuvant 5 0.05™ 0.01™ 148™ 0.11" 0.005™  8.04™
Population 1 29%* 0.1" 351918™ 11.01™ 0.17" 4750™
Dose*Adjutant 15 0.06™ 0.001™  42.70™ 0.02" 0.002™  12.63™
Dose* Population 3 0.05™ 0.05**  65.62"™ 0.19™ 0.009™  15.41™
Adjutant™ Population 5 0.01m™ 0.002™ 148™ 0.11" 0.001™  13.25™
Dose*Adjutant* 15 0.04™ 0.001™  42.70™ 0.02™ 0.001™  14.78™
Population
Error 144 0.02 0.001 40.43 0.01 0.001 2.30
CV (%) - 18.34 14.48 11.52 22.76 24.25 1.59
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™, * and ** indicate insignificance and significance at the level of five and one percent, respectively.
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Table 4. The effect of dose*population*adjutant interactions on fresh weight loss and EWRC index of the Avena ludoviciana and Lolium rigidum.

Dose Population Adjutant Avena ludoviciana Lolium rigidum
(g.ai.h?) Fresh Fresh weight  Index Indext EWRC Fresh Fresh weight  Index Index{ EWRC
weight loss EWRC  loss compared weight loss EWRC  loss compared
(g.plantt)  compared to (%) to control(%) (g.plantt)  compared to (%) to control (%)
control (%) control (%)
37.2 S 0 0.30¢ 74.33° 0@ 1002 0.114d 94502 0® 100
Ino Alg NPK 0.25¢ 77.25° 0® 1002 0.09¢ 95.502 02 1002
Ino Alg NPK 0.20¢ 81.302 0® 1002 0.10¢ 952 02 1002
(NG)
Torpedo Il 0.23°¢ 78.83° 0® 1002 0.09¢ 95.502 02 1002
Doctil 0.22¢ 79.95° 0® 1002 0.08¢ 96.102 02 1002
Lusin acid-amine 0.24¢ 78.60° 0® 1002 0.10¢ 952 02 1002
R 0 0532 52.02¢ 0@ 1002 1.092 45.22 9 10° 90"
Ino Alg NPK 0.47 2 57.43 ¢ 02 1002 0.56 ¢ 72°b 19°¢ 81e
Ino Alg NPK 0.26°¢ 76.35 P 0@ 1002 0.52¢ 740 15° 85 ¢
(NG)
Torpedo 11 0.38° 65.76 ¢ 0@ 100 0.87° 56.28 ¢ 12° 88¢
Doctil 0512 53.434 0 1002 0.94° 53¢ 10° 90"
Lusin acid-amine 0.49°2 55.40¢ 0 1002 0.51°¢ 74.37° 9°b 91°
46.2 S 0 0.25¢ 76.92° 0 1002 0.11°¢ 94502 02 1002
Ino Alg NPK 0.17¢ 84.91° 0 1002 0.09°¢ 95.502 02 1002
Ino Alg NPK 0.16 ¢ 85.36 @ 0 1002 0.09°¢ 95.502 02 1002
(NG)
Torpedo 11 0.17¢ 84.91° 0@ 1002 0.09° 95502 02 1002
Doctil 0.21¢ 81.98 @ 0@ 100 0.07¢ 96.48° 0® 100
Lusin acid-amine 0.17¢ 84.68 ° 0@ 100 0.06° 96.86° 02 1002
R 0 0422 68.47 ¢ 0@ 100 0.742 62.65°¢ 10° 90°
Ino Alg NPK 0.27 ¢ 75.45 bed 0@ 100 0.484 75.75 ¢ 10° 90°
Ino Alg NPK 0.20 ¢ 81.30 % 0@ 100 0.53¢ 73.37°¢ 10° 90°
(NG)
Torpedo |1 0.27 be 75.45 bed 0 1002 0.61° 69.22 9 100 90"
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Doctil 0.24 cd 77.62°b oa 1002 0.58 be 70.72 cd 10° 90 b
Lusin acid-amine 0.32°b 70.72 oa 1002 0.474d 76.38b 10° 90 b
57.6 S 0 0.20 ke 79.58 be oa 1002 0.124d 94.204 o2 1002
Ino Alg NPK 0.17°¢ 83.7b oa 1002 0.06d 96.862 0@ 1002
Ino Alg NPK 0.154d 86.752 (s 100 @ 0.054d 97.60¢ 0@ 100 @
(NG)
Torpedo 11 0.16 ¢ 84.26 @b (s 100 @ 0.054d 97.60¢ 0@ 100 @
Doctil 0.17¢ 83.78 P o2 100 @ 0.10¢ 952 0@ 100 @
Lusin acid-amine 0.16 ¢ 84.46 @ 0a 1002 0.044d 97.742 02 1002
R 0 0.31@ 71.614 oa 100 2 0.642 67.844 10° 90°¢
Ino Alg NPK 0.24° 76.93 ¢ oa 1002 0.53°P 73.24° 10°b 90°¢
Ino Alg NPK 0.18°¢ 82.65b oa 1002 0.41° 79.40b 10°b 90°¢
(NG)
Torpedo Il 0.19 be 82.43 bc oa 1002 0.43°¢ 78.52b 10°b 90°¢
Doctil 0.20 be 81.98 bc oa 1002 0.54%b 72.61° gb 9] be
Lusin acid-amine 0.23b 77.15¢ o2 100 @ 0.36°¢ 81.53P 6b 940
72 S 0 0.15¢ 86.48 0 o2 100 @ 0.11°¢ 94,508 0@ 100 @
Ino Alg NPK 0.09d 91.892 o2 100 @ 0.07¢ 96.482 0@ 100 @
Ino Alg NPK 0.07 d 93.692 o2 100 @ 0.12°¢ 94.20@ 0@ 100 @
(NG)
Torpedo |1 0.08 ¢ 92972 o2 100 @ 0.10¢ 952 0@ 100 @
Doctil 0.094 91.892 oa 1002 0.10¢ 954 0@ 1002
Lusin acid-amine 0.11 90.09 @ oa 1002 0.07¢ 96.48% 0@ 1002
R 0 0.23@ 79.28 ¢ oa 1002 0.577@ 71.60°¢ 10°b 90 be
Ino Alg NPK 0.20 @ 81.98 ¢ oa 1002 0.48 3 75.37°" 5b 95 b
Ino Alg NPK 0.14°¢ 87.39b oa 1002 0.42° 78.79 b 5b 95 b
(NG)
Torpedo |1 0.15¢ 86.48 0 o2 100 @ 0.40b 79.75° 5b 95b
Doctil 0.19 @ 82.88 o2 100 @ 0.50 @ 75 be 5b 95b
Lusin acid-amine 0.20 2 81.98 < oa 100 @ 0.38" 80.78 P 50 95b

Untreated control 1.11 100 1.99 100
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Table 5. The effect of dose and adjuvant on dry weight loss of the Avena ludoviciana and Lolium rigidum.

Avena ludoviciana

Lolium rigidum

. Dry Dry weight . Dry Dry weight

Population weight (g.plant b Population weight (g.plant b
T 3, S 0.11° 82.88a S 0.03° 96.67 a
'z ' R 0.162 74.41b R 0.102 88.19b
2 46.2 S 0.09° 84.34 a S 0.04° 95.63 a
3 ' R 0.122 75b R 0.092 89.14b
a 57.6 S 0.08° 87.89a S 0.03° 96.87 a
' R 0.092 85.22b R 0.092 89.63b
72 S 0.07# 88.80 a S 0.03° 96.18 a
R 0.074 80.15a R 0.08 @ 90.18 b

Untreated control 0.64 0.84
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