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Introduction

Wheat (Triticum aestivum L.) is important in the food regime of three-quarters of the world's population
because it is nutritious and cheap compared to other similar foods. The competition between wheat and weeds is
considered as one of the most important limitations of global wheat production. In Iran, weeds are of particular
importance in reducing wheat yield, and according to the surveys, the average damage caused by weeds in the
country's wheat fields is 23%. The most common way to manage wheat weeds is herbicide application. Every
crop resists herbicides at a given growth stage, otherwise, herbicide application will damage the main crop. In
recent years, the most frequent broadleaf herbicides used for weed chemical control in wheat are 2-4-D + MCPA
(U46 combi fluid). To apply the 2,4-D herbicide, wheat should be at the tillering to the appearance of the first
visible node stage. Application of 2,4-D after the first node will cause spike deformation and yield reduction due
to the adverse effect of herbicide on sporogenesis. This study investigated different application times effects of
2-4-D + MCPA (U46combifluid) and Bromoxynil + MCPA (Bromicide MA) on winter wheat yield and weed
control. The study aimed to determine the application time of the best herbicide with minimal damage on
dryland wheat.

Materials and Methods

To investigate the effect of hormone herbicides on weeds and the yield of dryland bread wheat in different
vegetative growth stages in cold dryland areas, a field experiment was conducted as a randomized complete
block design arrangement with four replications during 2021-23 cropping seasons at the Dryland Agriculture
Research Institute, Maragheh, East Azerbaijan. Treatments included the application of 2-4-D + MCPA
(U46combifluid) and Bromoxynil + MCPA (Bromicide MA) (1.5 L hat) at the tillering (Z29), the 2" node
(Z32), and the booting stages (Z45) with two control treatments of weeding (weed infested) and no weeding
(weed free). The Varan wheat cultivar was sown at a depth of 4-6 cm with a seeding density of 380 seeds per
square meter. To evaluate weed type and density (plant m?2), sampling was done 30 days after herbicide
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application. The crop was harvested at full maturity to collect data for grain yield and a thousand grain weight
and grain/spike. After checking the normality of the data, they were analyzed with GenStat (V.12) software and
the mean comparison was performed by the Least Significant Difference (LSD) test at the 5% probability level.

Results and Discussion

The results indicated that the weed growth time is affected by the rainfall in dryland conditions so that in the
2021-2 year, the main spring precipitations occurred in May while in the 2022-23 year, it happened in April.
Therefore, for the first cropping season, the highest weed density was recorded in the second node stage
whereas at the tillering stage in the second cropping season. In the first year, due to lower rainfall, and drought
stress, a further decrease in wheat yield was observed in response to the delayed herbicide application so that it
was higher in the 2-4-D + MCPA herbicide treatment. In the 2021-22 year, the lowest yields were recorded for
2-4-D + MCPA and Bromoxynil + MCPA herbicides in the booting stage with 1568 and 1710 kg ha®,
respectively. In the 2022-23 year, the lowest grain yield was observed for 2-4-D + MCPA in the second node,
and booting stages, respectively, 1701 and 1747 kg ha.

Conclusion

Based on the results, wheat is more sensitive to delayed application of 2-4-D + MCPA and reduces wheat
yield more, in contrast, it is more tolerant to bromoxynil + MCPA herbicide (Bromicide MA), and it can be
applied up to the 2" node stage (Z32).
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Figure 1- Rainfall and air temperature changes during the growth period in the crop year 2021-2022 and 2022-2023.

(VEo 2=V €2 Y) (5l paiges cillisn Al 30 duw 3 P54 )30 532 (SRCE o Slglyd 9 o515 ) Jga
Table 1- Density and relative abundance of wheat field weeds in three different stages of sampling (2021-2022)

Different stages of spraying _owilew Bl Jol

G )b ol Tillering a5 2th node 48l 093 0,5 Booting pa y Sy YL 0,95
e o _ J >
Scientific name Prs;zl]aen oSl e Jlglyd oSl e Jlgl2 o1y o (Slgly2
Density Relative Density Relative Density Relative
(plant m-?)  frequency (%) (plantm-?)  frequency (%) (plantm-?)  frequency (%)
Convolvulus arvensis Sory 17 20.5 35 49.3 19 76
Euphorbia heteradena Osdyd 15 18.1 5 7 - -
Tragopogon graminifolius = Jyese il 8 9.6 - - - -
Cirsium arvense A~ 6 7.2 7 9.9 - -
il
Acroptilon repens asds 6 72 14.2 3 6 24
Polygonum patulum o cile 1 1.2 3 4 - -
Eremopyrum bonaepartis =~ 5 ble - - 5 7 - _
' Bromoxynil+ MCPA m2-4D + MCPA m Conrtol (weed infested) 140 4 Bromoxynil+ MCPA ®2-4D + MCPA u Conrtol (weed infested)
- a "
} g 351 5) 4 100
-5 b g B
38 33 w|
275 g
9L . %E
o 2 20 A cd ’"'I S 60 1
% & ed g i b
g = 151 ¢ ~ § 40 ¢
3 & 10 1z od «
3,) > - € l 3; 20 1 de de
: c il
Tillering Node 2 Booting stages Tillering Node 2 Booting stages
1 JiS Chle s 4y )15 BliSen gL Lo L S e sy )l ilisen (518 o

Herbicide application time Herbicide application time

5901 daald) cuag pas g (MSUle it (b lowi 53 5,8 (slacile (a9 y0 5o )3 0,5) 8395 Cums 9 (&2 50 50,3 digy dlans) (51,5 -F JSUW

L isale 59,8 51 e

Figure 2- Weeds density (plant.m-?) and biomass (g.m-2) in different herbicide treatments and weed infest (control) at 30 days

after herbicide application
(VEo=VEN) )5 (g lo imo aglis I ne M3 JBlas 03] wlaly sl S jute Bya S JBlas ) a8 ol ko
Means with at least one common letter, are not significantly different, based on Least significant difference. (2021-2022)



AY

e PSS Gy s Jol o 50 Tolumslog 32 9 W gld (oSFF 92 LT ile 51 gy ool o 9 (2)lid juuo 509

(YEI-VE0Y) o ylopdiges BliSeo Al po dw 45 O 4S50 j 2 SLAIE awd Slglyd 9 o515 =Y Joua
Table 2- Density and relative abundance of wheat field weeds in 3 different stages of sampling (2022-2023)

Different stages of spraying ol e s Jol

Tillering g jao

2th node adlw eg3 5,5 Booting pa s S 5 GE 0,45

; )l el " R " e . F—
) t.?“l“ pU Persian Sy o (Slglyd Sy o (Slglyd &Sy o (Sl 8
Scientific name name Density Relative Density Relative Density Relative
(plant m-?)  frequency (%)  (plant m-?)  frequency (%) (plant m-?)  frequency (%)
Eremopyrum bonaepartis o5 bl 22 31 28 55 14 32
Cardaria draba Sl 12 17 13 15 2 5
Cirsium arvense S 10 14 12 14 5 11.6
Galium tricornutum thow 8 113 - -
Parapholis incurva [XWESIp SIS 7 9 - - 3 7
Tragopogon graminifoli S 3 4.2 - -
Acroptilon repens asds 3 4.2 3 3.4 9.3
lisaea heterocarpa I3 3 4.2 12 14 9.3
Polygonum patulum Locas cile 2 2.8 7
Euphorbia heteradena Osdyd - - 9.2 3 7
Convolvulus arvensis S - - - - 8 19
e obe S )l pasges adopo gl (pgd 0)5 s po 20 5 e 5oy Ve 48 ol piged Gyl )3 pg> Jlo
Sl pages aloyo (peagus g ((Fjemy Al ye > S Cle 38 e ladle (85 C)go puS ity d e )3 laiSile
(2 S o M pyo5 sy iScale 555 51 s olo ) Cardaria ) ;| (Eremopyrum bonaepartis) oS Lls
Jlw o (¥ JSCb) A Cud mopoyio ;0 &0 Y8 9 0% VYl 50y e 5 cale aw (Cirsium arvense) olxes S8 4 (draba
L lmiswpl 4 JeienS gog 0 sloss sl 0395 (a8 pod (Y Jgi) 392 450 5
Ab S o2y S B g5 dlaye )3 g @perie 3 p)S Org pis ald ) e ladile (S15 op e pod Jlo 5
(7 Jss) 3LS 1 ey ol S5) (g5l pigas o yo e )3 iy g
90 Bromoxynit- MCPA 524,5-T+MCPA B Conrtol (weed infested) % 90 Bromoxynil+ MCPA H2-4D+MCPA B Conrtol (weed infested)
80 2 3 a
. 3 80 4
D~ 70 A &
%% " b 3 CX ab
3 z 60 - - % 60
3 é 40 ¢ :i‘ % 40
= g 3730 o ©
] ” de de de FS
ia 20 . de ‘3:; 20 1 e de
10 10 e ©
0 0
Tillering Node 2 Booting stages Tillering Node 2 Booting stages
L S e 5 415 Bliseo (L yloj L iS5 e 5 )5 Blieo 6L 4yloj

Herbicide application time

Herbicide application time

Oy @8 9 (oS ile Cilites (Lo 3 (@0 e 3 0)5) 52 Glacile 0395 Cum j 5 (@20t 43 Aig: S1nS) 5,2 (sladile o815 Y JSS
S dle 3,25 51 g 59, Yo (L)
Figure 3- Weeds density (plant m2) and biomass (g m) in different herbicide treatments and weed infest (control) at 30 days
after herbicide application
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Table 3- Statistical analysis thousand grain weight, biological yield and grain yield wheat
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Table 4- Comparison mean of yield biological and wheat grain yield
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* In the same column, values followed by the same letter are not significantly different according to LSD at P<0.05.
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Table 5- Comparison mean of wheat thousand grain weight and number of seed per spike (average of 10 plants)
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* In the same column, values followed by the same letter are not significantly different according to LSD at P<0.05.
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Table 6- Statistical analysis number of wheat grain per spike
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ns, * and **: not significant, significant at 5% and 1% level
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Table 7- Correlation coefficients between wheat Thousand grain weight, Number of grain per spike and Grain yield
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