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ABSTRACT

In order to the effectiveness of tank mix application of dual and broadleaf herbicides to control weeds, a field
experiment was conducted at the Islamabad research station, Kermanshah, Iran, during 2014-2015. Treatments
consisted of the application of (Mesosulfuron - methyl + Idosulfuron — methyl + Mefenpyr diethyl), (2,4D +
MCPA), (Bromoxynil + MCPA) and (Mesosulfuron -methyl + Idosulfuron — methyl + Diflufenican + Mefenpyr
diethyl) at different rates and tank mixing together.Treatments were arranged in a randomized complete block
design with four replications.Results indicated that tank mix application of (Mesosulfuron - methyl + Idosulfuron
— methyl + Mefenpyr diethyl) in combination with(Bromoxynil + MCPA)desirable controlled C. pycnocephalus,
G. tricornutum, C. oxycanta and S. arvensisand reduced their density between 74% to 100% compared to control
without spraying, while the single treatments controlled these weeds between 40% to 73%.Application of tank mix
(Mesosulfuron - methyl + Idosulfuron — methyl + Mefenpyr diethyl) in combination with (Bromoxynil + MCPA)at
rates 0.5 + 1.25 and 0.25 + 1.25 increased wheat grain yield at rates1927 (155%) and 2031 (158%)kg/ha
respectively, compared to control without spraying, as well as weight of 1000 grainincreased at rates 44 (198%)
and 45 (198%) gr respectively.

Keywords: Bromoxynil + MCPA, Density, Grain yield, dry weight.
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Fig 1. Treatments

Treatment Rate (lit'ha)

1. Mesosulfuron - methyl + Idosulfuron — methyl + Mefenpyr diethyl 15
2. (Mesosulfuron- methyl + Idosulfuron - methyl + Mefenpyr diethyl) + (2,4D + MCPA) 1.5+0.5
3. (Mesosulfuron- methyl + Idosulfuron - methyl + Mefenpyr diethyl) + (2,4D + MCPA) 1.5+0.25
4. (Mesosulfuron -methyl + Idosulfuron - methyl + Mefenpyr diethyl) 1.25
5. (Mesosulfuron -methyl + Idosulfuron - methyl + Mefenpyr diethyl) + (2,4D + MCPA) 1.25+0.5
6. (Mesosulfuron- methyl + Idosulfuron - methyl + Mefenpyr diethyl) + (2,4D + MCPA) 1.25+0.25
7. (Mesosulfuron - methyl + Idosulfuron - methyl + Mefenpyr diethyl) + (bromoxynil + MCPA) 1.5+0.5
8. (Mesosulfuron -methyl + Idosulfuron - methyl + Mefenpyr diethyl) + (bromoxynil + MCPA) 1.5+0.25
9. (Mesosulfuron -methyl + Idosulfuron - methyl + Mefenpyr diethyl) + (bromoxynil + MCPA) 1.25+0.5
10. (Mesosulfuron- methyl + Idosulfuron - methyl + Mefenpyr diethyl )+ (bromoxynil + MCPA) 1.25+0.25
11. (Bromoxynil + MCPA) 15
12. (2,4D + MCPA) 15
13. (Mesosulfuron -methyl + Idosulfuron — methyl +Diflufenican + Mefenpyr diethyl)+ (2,4D + MCPA) 1.5+0.5

Mesosulfuron- methyl + Idosulfuron — methyl +Diflufenican + Mefenpyr diethyl) + (Bromoxynil + 1.5+0.5
14. (MCPA)
15. (Mesosulfuron- methyl + Idosulfuron — methyl +Diflufenican + Mefenpyr diethyl) 15
16. (Mesosulfuron -methyl + Idosulfuron — methyl +Diflufenican + Mefenpyr diethyl) + (2,4D + MCPA) 1.25+0.25
17 Mesosulfuron -methyl + Idosulfuron — methyl +Diflufenican + Mefenpyr diethyl) + (Bromoxynil + 1.25+0.25

' (MCPA)

18. (Mesosulfuron -methyl + Idosulfuron — methyl +Diflufenican + Mefenpyr diethyl) 1.25
19. Hand weeding -
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Table 2. Characteristics of herbicides used in experiment

Formulation Mode of action Commercial name Common name
OD1.2% ALS inhibitor Atlantis Mesosulfuron+Idosulfuron+Mefenpyr
SL72% Synthetic auxin U46 Cambi fluid 2, 4D+ MCPA
EC40% inhibitorPSII + Synthetic auxin Bromicide MA Bromoxynil + MCPA
OD%6 inhibitorALS + Pigment synthesis Othello Mesosulfuron+Ildosulfuron+Diflufenican+Mefenp
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Table 3. Weed composition of th

e experimental field

Scientific name Dominance
Avena ludoviciana Dur. Hkk
Carduus pycnocephalus L. Hokk
Galium tricornutum Dandy. Ak
Carthamus oxycantha M.B. Ak
Sinapis arvensis L. Hokk
Viola modesta Fenzl. *k
Convolvulus arvensis L. ok
Anthemis cotula L. *k
Hordeum spontameum C. Koch. *k
Triticum boteoticum Boiss. *
Centaurea solsitalis L. *
Cichorium intybus L. *
Lactuca serriola L. *
Lamium amplexicaule *
Euphorbia aleppica L. *
P

Descurania Sophia L.

***and *** Recessive , Semidominant, Dominant
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Table 4. Analysis of variance based on percent weed population reduction 30 days after treatment

S.0.V Degree of freedom C. Pycnocephalus G. tricornutum C. oxycantha S. arvensis
Replication 3 148.39™ 441.868"™ 310.98™ 37.831™
Herbicide 18 771.36** 705.697** 1159.227** 792.046"
Error 54 2551.029 101.681 109.856 124.899
CV% 1431 14.52 147 9.76

oy ) 50 Jloosl pdans )5 jls se i l0 pme 65 S 5 4y g NS

ns, * and **: no significant and significant at 5 and 1% levels of probability, respectively
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Figure 1. Effect of different herbicide treatments on percent weed density reductions in
(a)C.pycnocephalus (b) G.tricurnutum (c) C.oxyacantha (d) S.arvensis
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* Columns followed by same letter are not significantly different at 0.05 probability level according to Duncan (0.05)
B= bromoxynil + MCPA, 2,= 2,4D + MCPA, HW=hand weeding, M= Mesosulfuron - methyl + Idosulfuron — methyl + Mefenpyr
diethyl , MD= Mesosulfuron -methyl + Idosulfuron — methyl + Mefenpyr diethyl+ Diflufenican, 0.25, 0.5, 1.25 and 1.5= rate(lit/ha)
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Table 5. Effect of different herbicide treatments on percent weeddry weight reduction 30 days after

treatment.
Weed biomass reduction%
Treatment Rate (lit/ha) Carduus Galium Carthamus Sinapis
Pycnocephalus  tricornutum  oxycantha arvensis
Mesosulfuron - methyl + Idosulfuron — methyl + *1.5 59.44% 46.357 51.99% 73.29"
Mefenpyr diethyl
(Mesosulfuron- methyl + Idosulfuron - methyl + 15+0.5 68.61° 53.6°" 51.76%* 51.99%
Mefenpyr diethyl + (2,4D + MCPA)
(Mesosulfuron- methyl + Idosulfuron - methyl + 1.5+0.25 79.54% 63.45"" 56.81° 58.92%¢
Mefenpyr diethyl + (2,4D + MCPA)
(Mesosulfuron -methyl + Idosulfuron - methyl + 1.25 58.5% 38.229 46.33° 41.07"
Mefenpyr diethyl
(Mesosulfuron -methyl + Idosulfuron - methyl + 1.25+0.5 73.4%¢ 64.57% 60.69° 61.02°¢
Mefenpyr diethyl + (2,4D + MCPA)
(Mesosulfuron- methyl + Idosulfuron - methyl + 1.25+0.25 68.79" 62.53%" 61.34%¢ 64.04"
Mefenpyr diethyl + (2,4D + MCPA)
(Mesosulfuron - methyl + Idosulfuron - methyl + 15+0.5 88.22%° 80.07%° 69.75" 73.64"
Mefenpyr diethyl + (bromoxynil + MCPA)
(Mesosulfuron -methyl + Idosulfuron - methyl + 1.5+0.25 90.24° 77.87% 81.18%" 75.32%
Mefenpyr diethyl + (bromoxynil + MCPA)
(Mesosulfuron -methyl + Idosulfuron - methyl + 1.25+0.5 97.29° 88.15" 95.55° 88.2"
Mefenpyr diethyl + (bromoxynil + MCPA)
(Mesosulfuron- methyl + Idosulfuron - methyl + 1.25+0.25 100* 92.81° 1007 91.62%
Mefenpyr diethyl + (bromoxynil + MCPA)
15 68.24% SLII™  goggeee 593
(Bromoxynil + MCPA) ’ ’ ’ ’
(2,4D + MCPA) 15 45.38° 48.89° 43.06° 46.957
Mesosulfuron -methyl + Idosulfuron — methyl 1.5+0.5 58.06% 55.13%¢ 49,92% 48,857
+Diflufenican + Mefenpyr diethyl+ (2,4D + MCPA)
Mesosulfuron- methyl + Idosulfuron — methyl 1.5+05 78.52°¢ 74,07 71.1™ 69.26%
+Diflufenican + Mefenpyr diethyl + (Bromoxynil +
Mesosulfuron- methyl + Idosulfuron — methyl 15 49.6° 51.85" 51.9%¢ 52.41%
+Diflufenican + Mefenpyr diethyl
Mesosulfuron -methyl + Idosulfuron — methyl 1.25+0.25 65.91% 53.79° 62.327¢ 53.36™"
+Diflufenican + Mefenpyr diethyl + (2,4D + MCPA)
Mesosulfuron -methyl + Idosulfuron — methyl 1.25+0.25 85.79*° 78.63* 73.75% 71.82°
+Diflufenican + Mefenpyr diethyl + (Bromoxynil +
Mesosulfuron -methyl + Idosulfuron — methyl 1.25 50.62° 60.74% 47.64% 61.49%°
+Diflufenican + Mefenpyr diethyl
- 100% 100* 1007 100*

Hand weeding
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* Means within each column followed by same letter are not significantly different at 0.05 probability level according to Duncan
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Table 6. Effect of different herbicide treatments on percent grass weed density reduction 30 days after

Weed density reduction%

Treatment (Iliqtélir:ea) A.ludoviciana T.boeoticum H. spontaneum

Mesosulfuron - methyl + Idosulfuron — methyl + Mefenpyr *1.5 100* 37.17%
diethvl 17.02"

(Mesosulfuron- methyl + Idosulfuron - methyl + Mefenpyr 1.5+0.5 100* 31.01%
diethvl + (24D + MCPA) 1859

(Mesosulfuron- methyl + Idosulfuron - methyl + Mefenpyr 1.5+0.25 100* 25.77¢
diethvl + (2.4D + MCPA) 20.87°

(Mesosulfuron -methyl + Idosulfuron - methyl + Mefenpyr 1.25 81.85° 36.03%
diethyl 18.85™

(Mesosulfuron -methyl + Idosulfuron - methyl + Mefenpyr 1.25+0.5 86.88% 36.13%
diethyl + (2.4D + MCPA) 17.66™

(Mesosulfuron- methyl + Idosulfuron - methyl + Mefenpyr 1.25+0.25 87.5% 30.35%
diethyl + (2.4D + MCPA) 14.45%0

(Mesosulfuron - methyl + Idosulfuron - methyl + Mefenpyr 15+0.5 84.38% 31.82%
diethvl + (bromoxynil + MCPA) 12.69%

(Mesosulfuron -methyl + Idosulfuron - methyl + Mefenpyr 1.5+0.25 89.14% 34.24%
diethvl + (bromoxvnil + MCPA) 22.92°

(Mesosulfuron -methyl + Idosulfuron - methyl + Mefenpyr 1.25+0.5 84.97%* 40.6°
diethvl + (bromoxynil + MCPA) 11.69°¢

(Mesosulfuron- methyl + Idosulfuron - methyl + Mefenpyr 1.25+0.25 84.52% 30.92%
diethvl + (bromoxvnil + MCPA) 17.23

(Bromoxynil + MCPA) 15 - - -
(2,4D + MCPA) 15 - . -

Mesosulfuron -methyl + Idosulfuron — methyl +Diflufenican + 1.5+0.5 90.83* 36.63%
Mefenpyr diethvl+ (2,4D + MCPA) 20.18™

Mesosulfuron- methyl + Idosulfuron — methyl +Diflufenican + 1.5+0.5 95.83% 37.26%
Mefenpyr diethyl + (Bromoxynil + MCPA) 10.49°

Mesosulfuron- methyl + Idosulfuron — methyl +Diflufenican + 15 86® 35.71%
Mefenpyr diethyl 23.21°

Mesosulfuron -methyl + Idosulfuron — methyl +Diflufenican + 1.25+0.25 95%® 33.33%
Mefenpyr diethvl + (2,4D + MCPA) 17.01”

Mesosulfuron -methyl + Idosulfuron — methyl +Diflufenican +  1.25+0.25 83.1® 36.92%
Mefenpyr diethyl + (Bromoxvynil + MCPA) 18.53"

Mesosulfuron -methyl + Idosulfuron — methyl +Diflufenican + 1.25 96.43% 55.54°
Mefenpyr diethvl 25.00°

Hand weeding - 100° 100.00? 100°
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* Means within each column followed by same letter are not significantly different at 0.05 probability level according to Duncan
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Table 7. Effect of different herbicide treatments on percent grass weed dry weight reduction 30 days after

treatment
Weed dry weightreduction%
Treatment Rate (lit/ha) A.ludoviciana T.boeoticum H. spontaneum
Mesosulfuron - methyl + Idosulfuron — methyl + Mefenpyr *1.5 100* 56.51
diethvl 2073
(Mesosulfuron- methyl + Idosulfuron - methyl + Mefenpyr 1.5+0.5 100° 52.24%
diethvl + (2.4D + MCPA) 22.23™
(Mesosulfuron- methyl + Idosulfuron - methyl + Mefenpyr 1.5+0.25 98.52% 48.61¢
diethvl + (2.4D + MCPA) 24.40%
(Mesosulfuron -methyl + Idosulfuron - methyl + Mefenpyr 1.25 86.11%° 55.72%
diethvl 22.48%
(Mesosulfuron -methyl + Idosulfuron - methyl + Mefenpyr 1.25+0.5 90.13%* 55.78%
diethvl + (2,4D + MCPA) 21.34%¢
(Mesosulfuron- methyl + Idosulfuron - methyl + Mefenpyr 1.25+0.25 90.23%* 51.78%
diethyl + (2.4D + MCPA) 18.28"
(Mesosulfuron - methyl + Idosulfuron - methyl + Mefenpyr 15+0.5 84.99° 52.8%
diethyl + (bromoxynil + MCPA) 16.60%
(Mesosulfuron -methyl + Idosulfuron - methyl + Mefenpyr 1.5+0.25 89.58% 54.47%
diethvl + (bromoxynil + MCPA) 26.36™
(Mesosulfuron -methyl + Idosulfuron - methyl + Mefenpyr 1.25+0.5 88.6® 58.88%
diethvl + (bromoxvnil + MCPA) 15.64%°
(Mesosulfuron- methyl + Idosulfuron - methyl + Mefenpyr 1.25+0.25 88.24ab 52.18%
diethvl + (bromoxvnil + MCPA) 20.93%
(Bromoxynil + MCPA) 15 - - -
(2,4D + MCPA) 15 - _ -
Mesosulfuron -methyl + Idosulfuron — methyl +Diflufenican + 15+0.5 93.05® 56.13%
Mefenpyr diethyl+ (2.4D + MCPA) 23.75"
Mesosulfuron- methyl + ldosulfuron — methyl +Diflufenican + 1.5+0.5 96.84% 56.56%
Mefenpyr diethyl + (Bromoxvnil + MCPA) 14.50°
Mesosulfuron- methyl + Idosulfuron — methyl +Diflufenican + 15 89.88% 55.49%
Mefenpyr diethvl 26.65°
Mesosulfuron -methyl + Idosulfuron — methyl +Diflufenican + 1.25+0.25 96.21%* 53.85%
Mefenpyr diethyl + (2,4D + MCPA) 20,720
Mesosulfuron -methyl + Idosulfuron — methyl +Diflufenican + 1.25+0.25 84.07° 56.33%
Mefenpyr diethvl + (Bromoxynil + MCPA) 22.17%
Mesosulfuron -methyl + Idosulfuron — methyl +Diflufenican + 1.25 97.29® 69.22°
Mefenpvr diethvl 28.35"
Hand weeding - 100° 100° 100*

(LD HSS18) 05,15 (5,ls g IS WIS e By S0 oS s oS oo Kl 5w o jon
* Means within each column followed by same letter are not significantly different at 0.05 probability level according to Duncan
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Table 8. Analysis of variance of percent improvement of agronomic traits of wheat

S.0.V df Yield Weight of 1000grain yield Spike per plant EWRC
Replicati 3 43.041™ 24.256 ™ 34.562™ 5.031™
Herbicide 18 1717.636** 130.630** 532.966** 460.031

Error 54 1.308 28.018 16.695 15.316
CV% 2.94 3.4 4.6 1.37

aoy ) 50 Jlaiol mha o s gixe oI5 Se D55 o 5 4y g # NS

ns, * and **: no significant and significant at 5 and 1% levels of probability, respectively
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Figure 2. Effect of experimental treatments on percent improvement of (a) wheat grain yield (b)
weight of 1000 grain (c) spike per plant and (d) weed phtotoxicity percent (EWRC)
(EOLY HSSI) 2l (g ls g BB WS e By SO )0 pS s &S ol Sk gt yo jou
* Means within each column followed by same letter are not significantly different at 0.05 probability level according to Duncan

B=bromoxynil + MCPA, 2,= 2,4D + MCPA, HW=hand weeding, M= Mesosulfuron - methyl + ldosulfuron — methyl + Mefenpyr
diethyl , MD= Mesosulfuron -methyl + Idosulfuron — methyl + Mefenpyr diethyl+ Diflufenica
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