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1 Acetolactate synthase

2 Photosystem II

3 Safener

4 Atrazine

5 EPTC

6 Dichloroamid

7 MCPA

8 Acetochlor

9 Acenit

10 Surpass

11 Nicosulfuron (Cruz)
12 Foramsulfuron (Equip)
13 Rimsulfuron (Titus)

14 Mesotrione+ s-metalachlor+ Terbuthylazine
(Lumax)
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30 Benzoic acid

31 Triasulfuron

32 Lintur® 70% WG

33 Dialen® super 464 SL

34 Organic carbon-water partition coefficient
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19 Dicamba: 3,6-dichloro-2-methoxybenzoic
acid

20 Mesotrione: 2-[4-(methylsulfonyl)-2-nitro-
benzonyl]cyclohexane-1,3 dio-ne

21 Nicosulfuron: 2-(4,6-dimethoxypyrimidin-
2-ylcarbamoylsulfamoyl)-N,N-
dimethylnicotinamide

22 Calisto Solid® (WG56.25%)

23 Carotenoid

24 4-Hydroxyphenylpyruvate dioxygenase
(HPPD)

25 Leucine

26 Isoleucine

27 Valine

28 Water dispersible granules (WG)

29 Wettable powder (WP)
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Table 1. Characteristics of the experimental treatments

doldar 55 olasl alis gl esle Hldde

bt Sl el e gl Abbreviations used Commercial e Ol
No. Commercial name Generic name in Tables application rate  Application time
NS 527+ IS el 40 55 30 et
oSl Mesotrione+ s-metalachlor+ Lumax Poc 4.5 ha’ oﬁ-aB,Q .mcoo
1 Lumax"“537.5SE terbuthylazine P &
Lol ! 0558 g0 555+ 0559 38 g 5 Ultima ; et
2 Ultima"75%WG Rimsulfuron+ Nicosulfuron 175 g ha post-emergence
= 035816 e
. -1
3 Clio™ SC29.7% Topramezone Clio 150 ml ha post-emergence
ST F LSyl el 55 I reT39)
-1
4 Adengo” SC46.5% Thiencarbazone +isoxaflutol Adengo440 440 ml ha post-emergence
Froad g S 05t pu S5 + O fain + LSl I
. -1
5 Calisto Solid 569.5 WG Dicamba +Mesotrione+ Nicosulfuron ~ Calisto S400 400 g ha post-emergence
vty S 05l g S5 + Oz 5 + LSl I
: -1
6 Calisto Solid 569.5 WG Dicamba +Mesotrione+ Nicosulfuron ~ Calisto S500 500 g ha post-emergence
Pordd g S 05l SG + Ot LSl T
. -1
7 Calisto Solid 569.5 WG Dicamba +Mesotrione+ Nicosulfuron ~ Calisto S600 600 g ha post-emergence
Ve e S 035803 S5 + O fain + LSSl Ty
. -1
8 Calisto Solid 569.5 WG Dicamba +Mesotrione+ Nicosulfuron ~ Calisto S700 700 g ha post-emergence
At g S O3 S5 + 03 fain + LaSSls TP
: -1
9 Calisto Solid 569.5 WG Dicamba +Mesotrione+ Nicosulfuron ~ Calisto S800 800 g ha post-emergence
O Ok e _ WI - -
10 Weed infested
54 Gde Oa sl i WF i i
11 Weed free
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Table 2. Timetable for field operations and application dates of herbicides at the different experimental locations

s ollee Agins Sl 0B, oliils S
Field operation Mashhad Ahwaz Zarghan Kermanshah
casls AR YA VALY AARYYER ZARY AN/ YA AA/Y/0
Seed planting date 3 Jun 2019 10 July 2019 8 Jun 2019 26 May 2019
Ol o VYAA/ Y/ \YAA/¥/YE AN/ Y/YO AN/Y/\ S
Emergence date 10 Jun 2019 17 July 2019 15 Jun 2019 6 Jun 2019
55 9 ey :Sale \YAA/+¥/4 \YAA/+ O/ AN/ ¥/04 AN/¥/¥
Post-emergence herbicide 30 Jun 2019 4 Aug 2019 30 Jun 2019 25 Jun 2019
S ale 6,8 &g VWAA/ /4 AN/ £/Y A/ ONY aA/B/0
Weed sampling date 23 Jul 2017 2 Sep 2019 3 Aug 2019 27 July 2019
Cls \YAA/ A28 \YAA/ VN E AV/ NAY AAVIAA
Harvest date 30 Oct 2019 6 Oct 2019 3 Nov 2019 10 Oct 2019
53 gy VE S R VE IS S Vs S v s S
Cultivar SC704 SC704 SC704 SC703
Qs 55 65) S 65 oS5
Density (plant ha™) 75000 66000 67000 75000
Table 3. Soil characteristics at the different experimental locations
Sl JTeske whw!l S Sl oS il TP i ey
Organic matter pH EC (dSm™)  Soil texture N P K
Location (%) (%) (ppm) __(ppm)
Mashhad 0.56 7.80 1.54 Clay loam 0.05 10 200
Ahwaz 0.95 7.10 3.60 Clay 0.12 8.4 317
Shiraz 0.50 7.04 1.51 Silty clay loam 0.01 12 225
Kermanshah 0.79 7.90 0.86 Silty clay loam 0.13 7.5 270

L«:I&MQ:{

f-‘f slay
Sl L LSyl + e 05U,

i 059 deoys AV
Sl ks

2o ¢ g lbosd J

“

253 T

Lojs deb 5

sl S e i

o

0358 30 S5 4095 58 g o0y 0 0 ST

M)J A

R

; oSas O3 FalS A ysPY)

oo

dald

”

B (¢ J‘gb)v\au\.ﬁ'd;j@?@(w‘,ﬁ

5 050585 555 050558 50 2y e 53

T L e Gale gbaf 5l e a

Slp 9 35 suan o lalale g oo 2

L3 S8 gt aly ESomy &5 05500 40

S e oS Oy g o

s

..;.“

casﬂ

5 @)

—

05 Sals ey W5 Loy YA

&N}Jp f

J)Jo-) MJ\)@M A.l:r.]aj u‘.’.‘)""p
Sl i Cale (a\.qﬁ'\a'o.ﬁﬁ:

Sl gme DMl b bajles e o oSas

)

T aals

aJ)j

D?}w“b-\aJ;)L@b



VFo) Olesl WO s ly =Y o)lad — Y0 095 « (155 (SO 9ol Sd sd9 5 4 i

olesT Calezes bla 53 b OT Cannl 5 5,8 sla Cale (b —F J g

Table 4. Weed spectrum at the different experimental locations

able

sl el Locations
sk 88 Persian name g s RIS oLzl 57
Weed binomial name Mashhad  Karaj Zarghan Kermanshah
Amaranthus spp. s pi b s Ky +++ + -+ -+
Chenopodium album L. Sk ++ - +++ +
Portulaca oleracea L. FYes +H+ + +++ -
Physalis divaricate L. 03y ik g8 - -+ - -+
Convolvulus arvensis L. gl Sy + ++ + +
Echinochloa crus-galli (L.) P. Beauv. oy gm + 4+ - -
Glycyrrhiza glabra L. Oy o e - - + +++
Hibiscus trionum L. S8 +++ - - -
Corchorus olitorius L. (aloeb) (gin LS . +++ _ _
Xanthium strumarium L. Gy + - - 4+
Sorghum halepense (L.) Pers. sl - - +++ -
Anchusa ovata Lehm. s 0L;58 + - + -
Solanum nigrum L. ol g3, 70 + - - +
Cyperus sp. 5! - - + _
Tribulus terrestris L. Sl + - - -
Atriplex sp. b il - + - _
Chrozophora tinctoria (L.) A.Juss. oy 55 - - - +

““Dominant, "Non-dominant, - Non-present

— e 09 oF Cglie b B g

b o

S IS 53,
W 5 oS5 s A1) f LS 50+ fe

0958

M) oy 58755 55 0305 525+ JSY s

Cod S OS5 e 3
S Cale Calises

+laS gls

Ao y3F0) p S e e o 05 o) g S

o o515 o3 VAL 08 ki 55 (U8

slas s g (ald o
s

+O F950

205
.5}.4 )‘b)jﬁ-ﬂ

S g Bae (s 0y S2als oo
e e de JlT clasls b e

:0By)

5151 S oSk amlie mls

e p

B

A B VA Soms ¢St 0js L3S J

25l 3T

o

LgUAuiS;,’a.LG df.a.e

Ole Sl 3o b cpl 53 (s 09 j 8 slacale

e

RS Cale Calizes slie vyt )s

LA)T Q’l‘

A2 RS

LS

BAREB IS

sles

Sl

+leS ls



e 53 D5 5 sl e oS 055 5 (S5 ol el T slled (S0Le gl 05
Table 5. Mean comparison for weed density (plant m™) and weed dry matter (g m?) in Mashhad corn field

2
.."

LSS e SIS e

I mr, PN @ r.Wg.um CfW
Pigweed Common lambsquarters Common purslane Venice mallow Total
S5 s 035 S5 s 035 S5 ) S5 S 05 S5 St 05
$,bs Treatments Density Dry matter Density Dry matter Density Dry matter Density Dry matter Density Dry matter
Lumax .St 15.50% 152.65° 2.00¢ 21.05% 4.50™ 50.95% 0.50° 0.20° 23.50° 235.75%
Lol
Ultima 6.00° 25.25° 44.50° 155.40° 6.50 66.40" 9.00% 2.65° 71.00% 251.80°
iy
Clio 13.00®° 61.30° 7.50% 19.30° 6.00° 127.10® 0.50° 0.85° 28.00° 209.75%
BT
Adengo 9.50° 12.15° 10.50° 12.15% 2.50° 9.90¢ 3.50% 2.85% 29.00° 44.85"
Froid g 28
Calito S400 12.50%® 35.75° 4.00% 5.00% 8.00° 129.50° 4.00% 5.00® 31.50° 181.25%
O+ g 28
Calito S500 12.00%® 45.95° 10.00° 11.55% 6.50% 42454 4.50% 3.00" 41.00% 111.75°
7ot o S
Calito S600 13.50% 30.40° 4.00 6.45" 6.00" 93.45% 3.00% 1.65° 35.50¢ 144.15%
Ve g szIS”
Calito S700 14.00% 40.75° 1.00¢ 1.35¢ 7.00% 64.50 2.00% 0.70° 26.00° 135.10%
A el g S
Calito S800 12.50% 26.60° 0.50¢ 0.10° 7.00% 73.75% 10.00%® 4.35% 30.00¢ 104.80°
e JUEE
WI 24.77° 136.19° 35.77° 114.74° 489" 71.59% 12.20% 7.85° 88.51° 344.59°

- D) ST HOgsels PO 40 g S0 8 )y ) Lol (D3 5 A Y sl 4 O 550) STl 15 es § i 70 b 53 LD 05057 bl ol (im0t Kol ol o 5 0 2 53 &S e 2 35
(o3 JT Aals) s Ok 8 55 ildaAre 5Ver o
In the same column, values followed by the same letter are not significantly different according to least square difference test (¢=0.05).
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Lumax: mesotrione+ s-metalachlor+ terbuthylazine,; Ultima: foramsulfuront+iodosulfurontthiencarbazone; Clio: topramezone; Adengo: thiencarbazone +isoxaflutol ; Calisto S400, Calisto S500, Calisto S600,
Calisto $700, Calisto S800 are appluication rates of Dicamba +Mesotrione+ Nicosulfuron 400 g ha”', 500 g ha™', 600 g ha', 700 g ha and 800 g ha™', respectively; WI: weed infested control.
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Table 6. Mean comparison for weed density (plant m?) and weed dry weight (g m?) in Ahwaz corn field

03 iy Ky o e Sy Al 9y 5
Ground cherry Common bindweed Jute mallow Barnyard grass Total
S5 S 05 S5 S 05 S S 05 S S 05 S5 S 055
¥l Treatments Density Dry matter Density Dry matter Density Dry matter Density Dry matter Density Dry matter
Lumax s 0.00° 0.00° 6.00° 4,92 0.00° 0.00° 13.00 43.23 19.00% 48.15°
Lol
Ultima 4.00° 2.11° 7.00%% 32.89% 8.00° 15.55° 2.00 3.63 22.00% 64.58°
puty
Clio 0.00° 0.00° 14.00% 37.63° 0.00° 0.00° 8.00 14.40 22.00% 52.03°
=N
Adengo 0.00° 0.00° 1.00° 0.16° 0.00° 0.00° 3.00 447 4,004 4.63°
Frood g s2dlS”
Calito S400 0.00° 0.00° 8.00™* 6.63" 1.00% 0.22° 9.00 4238 19.00%* 54.62°
00t g 2 IS
Calito S500 0.00° 0.00° 5.00° 5.52% 0.00° 0.00° 8.00 43.04 14.00" 53.78°
o g S
Calito S600 0.00° 0.00° 3.00° 0.60° 1.00b° 0.75° 10.00 55.32 15.00% 59.27°
Voo g gz JiS”
Calito S700 0.00° 0.00° 3.00° 9.27% 0.00° 0.00° 6.00 46.47 9.00%¢ 55.74°
Av e g gz JIS
Calito S800 0.00° 0.00° 6.00b° 3.18™ 0.00° 0.00° 5.00 26.78 11.00%¢ 29.96
s Ok
WI 8.22° 45.99° 14.66° 43.52° 4.89% 40.84° 5.33 39.15 34.66° 174.19%

S 053) SSOST 40l ) ST 0 8 ) S 40558 g 3) el e Dk 37+ AT Y s D31 550D S o sl § s 70 eban 55 LSD 05057 bl s 5l ime Bt Kol oS o 5 05 2 53 85 2 2 35
(o3 8T dals) 5 O3ty 1SS 53 illaa Ave g Ver Foe dee e jslie 55 0y g g S+ O gy fsnt LaSols O uan i f wAre sVee Poe e oFov i s 2SI (5 0Ly 550 4+ e

In the same column, values followed by the same letter are not significantly different according to least square difference test (0=0.05).

s Lumax: mesotrione+ s-metalachlor+ terbuthylazine,; Ultima: foramsulfuront+iodosulfuron+thiencarbazone; Clio: topramezone; Adengo: thiencarbazone +isoxaflutol ; Calisto S400, Calisto S500, Calisto S600,

Calisto S$700, Calisto S800 are appluication rates of Dicamba +Mesotrione+ Nicosulfuron 400 g ha™', 500 g ha™', 600 g ha™', 700 g ha! and 800 g ha™!, respectively; WI: weed infested control.
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Table 7. Mean comparison for weed density (plant m?) and weed dry matter (g m™) in Zarghan corn field

il e @ oL 5
Pigweed Common lambsquarters Common purslane Johnson grass Total
S5 Sas 0j 5 S5 Ses 0j 5 S5 Ses 05 S5 S 05 S5 Sis 0j s
®ls Treatments Density Dry matter Density Dry matter Density Dry matter Density Dry matter Density Dry matter
Lumax st 6.00™ 1.95% 6.00™ 1.79% 4.00° 1.90° 7.00% 12.37%¢ 23.00° 18.02%
Ll
Ultima 6.25% 1.93% 5.75% 1.60™ 3.50° 1.62° 5.75% 10.39%¢ 21.25% 15.56>¢
Py
Clio 6.25" 1.98% 6.00™ 1.84% 3.75° 1.90° 8.75° 15.14° 24.75° 20.87°
KasT
Adengo 5.75% 1.78%4 5.50™ 1.59% 475 1.98° 8.00° 13.72% 24.00° 19.08°
Froad s 28
Calito S400 7.00° 2.24° 6.50° 1.89% 5.00° 2.14° 6.25" 11.63%¢ 24.75° 17.91%
0+ iy 28
Calito S500 5.25% 1.68% 6.50° 2.00° 3.75° 2.18° 5.25% 8.21¢ 20.75% 14.09%¢
ARENPep-ILy
Calito S600 5.25% 1.52% 5.75% 1.85% 3.25° 1.43° 6.50™ 10.40>¢ 20.75% 15.21%¢
Voo o gz
Calito S700 3.75° 1.21% 425" 1.25% 425" 1.78° 425° 7.41% 16.50 11.66%
Ar e o gz JIS
Calito S800 3.25¢ 0.88¢ 3.75¢ 1.16° 3.25° 1.4° 3.75¢ 6.16° 14.00¢ 9.62¢
et JUEEY
WI 14.97° 465 15.30° 471° 11.55° 496 16.69* 28.80° 58.52° 43.14*
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In the same column, values followed by the same letter are not significantly different according to least square difference test (0=0.05).

§

Calisto $700, Calisto S800 are appluication rates of Dicamba +Mesotrione+ Nicosulfuron 400 g ha', 500 g ha!, 600 g ha', 700 g ha and 800 g ha™', respectively; WI: weed infested control.

Lumax: mesotrione+ s-metalachlor+ terbuthylazine,; Ultima: foramsulfuron+iodosulfuron+thiencarbazone; Clio: topramezone; Adengo: thiencarbazone +isoxaflutol ; Calisto S400, Calisto S500, Calisto S600,
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Table 8. Mean comparison for weed density (plant m™) and weed dry weight (g m™) in Kermanshah corn field

T S 03 5 2ty S o Ol Gt S5 5
Pigweed Annual Ground Cherry Licorice Cocklebur Total
S s 055 S e 055 S S 0 S s 055 S 055
*les Treatments Density Dry matter Density Dry matter Density Dry matter Density Dry matter Density Dry matter
Lumax .St 0.25° 1.86% 0.25% 0.78° 1.00% 6.81° 0.50% 8.07¢ 1.50" 17.75¢
Lol
Ultima 1.75% 4.83° 4.00° 7.07° 1.25% 9.61% 2.75° 18.40% 9.25° 40.25°
58
Clio 3.75° 5.26° 5.50° 7.19° 3.00° 16.68° 2.50% 24.70° 14.00° 53.75°
KT
Adengo 0.50% 2.36% 0.75% 3.57¢ 3.75 24.39° 1.25%4 13.94% 6.25¢ 44.50°
Foodd s S
Calito S400 3.75° 5.80° 6.25° 7.35° 1.75° 13.11% 2.00% 20.56" 13.50° 47.00°
Or s g 2 IS
Calito S500 2.00° 5.00° 2.75¢ 6.31™ 1.25% 9.18° 2.75% 24.68° 8.00% 4525°
#er i g sl
Calito S600 1.75% 4.61% 1.00° 4.24% 0.75° 6.16° 0.25% 1.82¢ 3.75¢ 17.00°
Ve g S
Calito S700 0.00° 0.00° 0.25% 1.84% 1.25% 9.29¢ 0.00° 0.00¢ 1.50" 11.25¢
A e S
Calito S800 0.00° 0.00° 0.00" 0.00° 1.50% 9.42° 0.00° 0.00¢ 1.50" 9.50°
s Ok
W1 8.25° 13.50° 11.00° 16.50° 3.25 26.25° 7.25 63.25° 30.00° 119.50°

o) ST 05l Q)5S 0 3 5SS 400538 g ) el €3t g5+ IS Y gl b O 7550 S e il )les § (ol 0 o 53 LSD) 05057 bl s 513 tme S50 S0l ol 5 5 052 o 53 85 2 1 U3
o3 8T dals) cpor s 09k LS 53 allaAe e 5Vee Bov Bee Frov olin 530,88 g SG+ O3 jsset baSGls o i aAre s Ver e e Frv oo 2 JIS 6 5 sLS 75 51+ fzad 30,58

In the same column, values followed by the same letter are not significantly different according to least square difference test (0=0.05).

§ Lumax: mesotrione+ s-metalachlor+ terbuthylazine,; Ultima: foramsulfuront+iodosulfuron+thiencarbazone; Clio: topramezone; Adengo: thiencarbazone +isoxaflutol ; Calisto S400, Calisto S500, Calisto S600,

Calisto $700, Calisto S800 are appluication rates of Dicamba +Mesotrione+ Nicosulfuron 400 g ha™!, 500 g ha™', 600 g ha™', 700 g ha™' and 800 g ha™!, respectively; WI: weed infested control.
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Table 9. Mean comparison for grain yield (ton ha™) and biological yield (ton ha™) of corn

Sobes gl 0b; sl S
Treatments Mashhad Ahwaz Zarghan Kermanshah
Glss Shee &S5 s Shes s Shee 5 sm 5 Shas Glss Shee SKidams Shee s s Shas S5 s Shas
Grain Biological 4ls Biological Grain Biological Grain Biological
yield yield Grain yield yield yield yield yield
yield
oS
Lumax 15.08% 27.03% 9.15 30.49 7.12¢ 20.35° 8.62% 18.87¢
=
Ultima 12.38% 26.47% 7.75 27.56 6.70% 19.04% 8.01° 18.88¢
puty
Clio 10.89% 21.29% 7.78 26.65 7.59% 21.05° 8.09% 20.10%
asT
Adengo 16.24° 29.02° 7.75 25.24 7.62% 21.36% 8.28¢ 20.34%*
Froad g S
Calito S400 12.54%¢ 24.92% 8.31 30.96 8.19% 23.13% 8.28¢ 20.71°
00 dd g S
Calito S500 14.66" 26.27% 7.70 30.00 8.56° 24.48° 8.51° 20.52%
£t s s
Calito S600 16.06™ 29.20° 8.88 31.52 8.83° 24.62° 8.73° 19.78°
Ve g S
Calito S700 13.47+¢ 26.16™ 7.09 27.52 10.49° 29.09° 8.51° 18.52¢
A g IS
Calito S800 13.21%4 25.14% 9.28 31.60 10.96° 29.36° 8.69™ 18.65¢
s Ok
W1 8.90° 17.28° 6.84 25.65 6.05¢ 17.23¢ 7.20° 16.67°
I ke O
WF 15.87% 29.80° 10.01 31.76 12.74° 34.84" 9.08* 18.57¢

= ) L 3 5+ ASY el g DS asled § 1D o 5 LSD f505T ol s e Bt Sl oS a5 0t a0 S ke 8 O
0358l sSG+ O iaset LaSuls o pme g wArs sVes Bor dos Fro i g gmadIST (5 LS 51+ e 55L5855) 80T 60005 301500) 587 (05 55 5y 55 4005 55 50 3
L s 1aL8) Ll 09k (o3 T dals) cpomy 05 51K 55 o Avs 5 Vo oo v (Fov slia o

In the same column, values followed by the same letter are not significantly different according to least square difference test (a=0.05).

$ Lumax: mesotrione+ s-metalachlor+ terbuthylazine,; Ultima: foramsulfuron+iodosulfuront+thiencarbazone; Clio: topramezone; Adengo:
thiencarbazone +isoxaflutol ; Calisto S400, Calisto S500, Calisto S600, Calisto S700, Calisto S800 are appluication rates of Dicamba
+Mesotrione+ Nicosulfuron 400 g ha™', 500 g ha™, 600 g ha™', 700 g ha™ and 800 g ha™, respectively; WI: weed infested control; WF:
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Table 10. Descriptive assessment of herbicide efficiency for weed control population at the all experimental locations

& om E et
Broad leaf Narrow leaf
g o 1
3 g 2 g . < w —
. m 2 w S - = g A g ) Sl cae JS
. , = =8 S
Qe 5 S & 2 e mu m g m & G ST S m .. Total weeds
mz wmw agd = v = 2 em g8 g o & 2§ 2
& > 5 4 =] W. M/ S J. = o b S & % aq
[N @ o @ [¢] Q = =1 = o
) z 2N A s Z S = 2 o
c & o =5 % = & ©»
5 @ 2 @
8 I
) B 3
Sl
Treatments
Lumax .5 ) ++ - ++ + - - - - - - ++ ++
Loyl
Ultima +++ + ++ + ++ ++ - - ++ ++ ++ +
Pty
Clio ++ ++ - + +++ - -+ -+ ++ - + ++
SosT
Adengo +++ ++ -+ ++ +H++ - -+ +++ +++ + ++ +++
Froad g 2 JS
Calito S400 ++ +++ + - +++ ++ +++ ++ ++ - ++ ++
00 g S
Calito S500 ++ ++ ++ + -+ ++ -+ ++ ++ - ++ ++
Fordd g 2
Calito S600 ++ -+ -+ ++ ++t+ 4+ +++ 4+ -+ - ++ ++
Ve o s IS
Calito S700 +++ -+ -+ ++ ++t+ -+ -+ 4+ -+ - 4+ +++
A IS
Calito S800 +++ +H+ ++ ++ ++++ ++ ++++ - -+ - +4+ ++

TS Aoy P S s 00 B sy Ve T s s A BV ¢

Percentage of weed control: ~"more than 85, +70-85, 7'50-70, "30-50, " less than 30.

+

.

Lo )3 A i 1 ST A s

M)JFV) QG)) L(u,'&.&ls Ju.p)b \‘\) J..@.&.A

b &l 3 Shes s gme a8 doys VY

s3s w53 g oliile S g

+laS Iy Ll 2SCle slajles Calises

BE) C; For )l.\.ia ‘Q}J}ﬁ}‘"‘)&; +Oﬁj3}‘

o (el de)s))) ol S5 5(Lials

sy

.-.

oy

se Oyl gl s See Lis Gl ala

o3 ¥V L 055l a0 coitn deTHSG les

Ao 3 YY) mals) wils 5 Shes Lis s ,Sa

A//\\ LQG))' M)bva c)‘}.h‘ M)J\V c-\.@,ﬁm

\Y



e S e oS ) p

a0 415 gama lajles Ol ac ) e 5o o
CLa S Gl e, s Ky e
Physalis) 0T AL &8 45 Coul (o300
9 Sl (i Sl glyls (divaricanta
2 sbdle s elee S a Cale Olge 4
Sl SAST 5 )8 D)) Ghle sl o
dle 535k ool 68 pl ol il 2 28
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lial J 287 51 S S Sl (2011
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L3y odd 4oy 3l > (Ghadiri, 2008
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Extended Abstract

Hadizadeh, M. H., Sabeti, P., Sabet Zanganeh, H., Ghezeli, F., Evaluation of the efficacy of
Dicamba+ Mesotrione+ Nicosulfuron as compared with common

herbicides for weed control in corn (Zea mays L.)

Applied Research in Field Crops Vol 35, No. 2, 2022 1-21: 1-4(in Persian)

Introduction:

Plant protection organization (PPO) has registered fourteen commercial
herbicides formulations for weed control of corn in Iran (Nourbakhsh, 2021). Among
these herbicides, eight herbicides contain one active ingredient and the other six
have two or three active ingredients including acetolactate synthase (ALS) enzyme
inhibiting groups - similar-auxin groups, photosynthetic inhibitors of photosystem
IT and inhibitors of fatty acids and cell division, which are sometimes formulated
with safeners. Weed species do not similarly respond to herbicides and previous
studies showed some existing inherent tolerance causes the percentage control of
some of the weed species to be lower than the others (Hadizadeh ez al., 2015). Thus,
new herbicides with several active ingredients are suggested to be used to suppress
such weeds. The aim of this work was to find the best chemical treatments against
weeds in corn production based on using new herbicides dicamba+ mesotrione+
nicosulfuron and comparing their efficacy with the common newly or some of

older registered herbicides in the major corn growing areas of Iran.
Email address of the corresponding author: mailto:mh.hadizadeh@gmail.com-
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Materials&Methods:

A field study was conducted in four regions of Iran, including Mashhad, Ahwaz,
Zarghan and Kermanshah during the 2019 growing season. The statistical layout
was a completely randomized block design with four replicates. Seven chemical
treatments were mesotrione+s-metalachlor+terbuthylazine (Lumax® 537.5SE
post-emergence, 4.5 1 ha-1), nicosulfuron+rimsulfuron (Ultima® 75%WG, 175
g ha-1), topramezone (Clio® 29.7%SC, 150 ml ha-1), thiencarbazone+isoxaflu
tol+cyprosulfamide (Adengo® 46.5%Sc, 440 ml ha-1), and the new herbicide
dicamba-+mesotrione+nicosulfuron with five recommended doses (Calisto Solid
569.5 WG, 400, 500, 600, 700 and 800 g ha-1). A hand-weeded treatment and an
unweeded treatment served as control. Weed density and weed dry weight for each
plot were measured four weeks after the last application of the herbicides. Corn was
harvested from 10 m2 of each plot after removing border plots. Corn grain yield
was determined after adjusting the moisture level of grain to 14 %. To measure
corn biological yield, the samples of 10 corn plants were taken and then were dried
in an oven. Data from each region were subjected to statistical analysis using SAS/

STAT statistical software and the means were separated by LSD (a=5%).

Results&Discussion:

The results showed a diverse spectrum of weeds (18 species) at the experimental
locations. Pigweed species (Amaranthus spp.) were present in all tested locations
but were not dominant in Ahwaz. The next dominant weed species were Portulaca
oleraceae L. and Chenopodium album L. in Mashhad and Zarghan; Physalis
divaricate L. in Ahwaz and Zarghan, Convolvulus arvensis L., Echinochloa crus-
galli (L.) P. Beauv., and Corchorus olitorius L. in Ahwaz; Hibiscus trionum L.,
in Mashhad; Glycyrrhiza glabra L. and Xanthium strumarium L. in Kermanshah
and finally Sorghum halepense (L.) Pers., was dominant in Zarghan. Across the
experimental locations, dicamba+mesotrione+nicosulfuron was efficient at 700-
800 g ha-1 application doses for weed control (75 to 88%). However, when applied
at dosage of under 700 gl ha-1, its weed control efficiency was lower (50 to 70%).

Topramezone and nicosulfuron+rimsulfuron were inefficient in controlling weeds
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in all the locations. In contrast, thiencarbazone+isoxaflutol+cyprosulfamide was
among the most efficient treatments. These findings are in agreement with the
results of some previous studies (Hadizadeh et al. 2015; Hadizadeh et al., 2020). E.
crus-galli was identified as the most difficult-to-control weeds and G. glabra and
P. oleraceae were the next ones. None of doses of new herbicide showed injury

Ssymptoms on corn.

Conclusion:

Dicamba+mesotrione+nicosulfuron (700 and 800 g ha-1) showed 70-85
weed control efficiency averaged at the all experimental locations and it could
be recommended to be used in corn field after registration process. Due to the
environmental concern, it could be applied at lower doses when difficult-to-control
weeds were not present. Thiencarbazone+isoxaflutol+cyprosulfamide was found to
be the high efficient herbicide. Barnyard grass, licorice and common purslane were
difficult-to-control weed species or there were not controlled by new herbicides.
We also suggest the evaluation of the herbicides for their residual effects on the

succeeding crops.
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