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The evaluation of application time of prosulfocarb (80% EC) herbicide on weed
control especially annual ryegrass (Lolium rigidum) in wheat
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Table 1. The time and application rate of herbicide prosulfocarb
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Treatment application time dose (ml ha'l) dose (g.a.i.ha™)
T1 BFI 3000 2400
T2 AFI 3000 2400
T3 EPE 3000 2400
T4 BFI 3500 2800
T5 AFI 3500 2800
T6 EPE 3500 2800
T7 BFI 4000 3200
T8 AFI 4000 3200
T9 EPE 4000 3200

(EPE) ;f‘;“‘-jj o 09) (AFD J}‘ uT b1 MC(BFI) J)‘ uT)‘ y

Before the First Irrigation (BFI), After the First Irrigation (AFI), Early Post Emergence (EPE).
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Table 2. Herbicides and application rates of used in the experiment
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Common Name Jgﬁj& Formulation dose(ZanIAha'l) dose Manufacturer
(g.a.i.hat)
O iy > +0 9 4] g gt 095 58 35 50 st b
Mesosulfuron+lodosulfuron+ Othello 6% OD 1600 96 Baver
Diflufenican y
Jee 05180 OlS ! 0 2t
Diclofop-Methyl lloxan SO%EC 2500 900 Bayer
NISE NS Skl S 0 Cigsd
Tribenuron Geranestar 75%DF 20 15 DuPont
O3S 5 + JieS 505 5 Y 0 bt
i . ) % E 12
Pinoxaden +Bromoxynil Axial SHEC 00 60 Syngenta
- T ol dewnsls
Tl + JeienS 305 floeds fbs
. _ 40% E 1
Bromoxynil+ MCPA Brlcizn'&ud O%EC 500 600 Nofam
L gy S 80% EC 4000, 3500, 3200, 2800, La-dl g
Prosulfocarb Boxer 3000 2400 UPL India
Q-l).}’.tﬁjz‘ )ﬁg.“” 70% \WP J‘.‘A_d‘&}i
Metribuzin Sencor 0% 800 560 UPL India
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Table 3. The Relative abundance of the dominant weeds in the experimental wheat field
@.Lcﬂ.v 3 wu’gb\j@ sﬂ)brb
Scientific name Family Relative abundance (%) Persian name
Lolium rigidum L. Poaceae 394 o
Convolvulus arvensis L. Convolvulaceae 352 Sons
Melilotus officinalis (L.) Lam. Fabaceae 13.7 )50
Carthamus oxyacanthus M.B. Asteraceae 10 PG
Order weed - 17 2l
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Table 4. Analysis of variance (Mean Squares) the effect of experimental treatments on density and biomass of weed

s ke R R Son > >y &}? Al &
S = ";’ < & " 2 C. arvensis L. rigidum M. officinalis  C. oxyacanthus Total weed
ource of variation ST o S oy S 0 S o S i
Replication 3 3™ 45T 27 42 13® 22™ 054™ 016™ 170™ 70.7™
Treatment 13 153** 201** 257.8** 1935** 53** 351** 178** 36.5** 1576** 4335**
Error 39 6 6.2 10.8 37.7 1.77 053 0.6 0.46 88.9 107
CV% 14.6 13 19 13.6 23 16 25 15 18 135
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Table 5. Analysis of variance (Mean Squares) the effect of experimental treatments on the percentage reduction of weed
species density and biomass

Sl ks b o yd Sory o Sy &KL Spse JS
Source of w57 C. arvensis L. rigidum M. officinalis C. oxyacanthus Total weed
variation df SV 0js S ks SV 0js SV 0js o 0js
Replication 3 73™ 40™ 143™ 148™ 25 60ns 1643™ 2ns 95ns 8.6 ns
Treatment 12 1618** 1616™* 803** 755** 1693** 1636** 1909** 1827** 1104** 1123**
Error 36 69 52 70.6 96 89 49 66 615 56 68
CV% 17.37 1435 1494 16 16.24 117 15.17 118 14 147

e bl gae Ao y3 ) O c]a.»' 3 w5 NS o

ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, DAS (days after spraying)
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Table 6. The effect of herbicide treatments on weed density and percent decrease of weed species

s O3 e i Sony EYS 35y = spcde S5 ST15
Treatment Dose C. arvensis C. oxyacanthus M. officinalis L. rigidum Total weed

(g-li/ha) (giha) md ) md ) md D) md D) md )
Boxer- BFI 3 19¢ 3087  325¢  46.75° 8¢ 41.17%9 23¢ 40119 62.75¢ 36189 1
Boxer- AFI 3 195¢ 2851  325¢ 46.88°¢ gk 40.72%9 22% 4216 6125% 38169 2
Boxer- EPE 3 27° 20.08" 45° 32.59¢ 118 30.269 285° 30.019 822 27.17" 3
Boxer- BFI 35 16 385% 3« 5417¢ 5%  5042%® 1275™ 6317 395" 5508*® 4
Boxer- AFI 35 1599 40.15%  325¢ 47.11° 6¢ 44,73 3™ 60.11°9 4425 5007*" 5
Boxer- EPE 35 18« 334¢ 45° 4266 10® 3532® 16.75% 50.22¢° 58« 40139 6
Boxer- BFI 4 13.75%9  51.09¢ 20 84.91® 319 65.7 o™ 7021® 34759 7302® 7
Boxer- AFI 4 149 48139 259 8207® 35% £3.49¢@ 119 72.01%® 35 7208 8
Boxer- EPE 4 17.25%  36.11°¢ 3« 5417¢ 559  4862% 1575% 53.39°¢ 5325¢¢ 41189 9
Bro. + Axi. 15+1.2 75" 85.082  0.25¢ 952 in 90.182 125"  @515* 3575 6806 10
Othello 16 11759  7509® 275%  77.98° 2t 82.158 1569 56.45% 3775 60.22% 11
llo.+Gra. 25+20 12259  7007° 05¢ 90 25™ 7924 18% 48,341 481 46.16%9 12
Sencor 400+400 1251 65.06° 0.75¢ 89.1%® 159 85.092 7' 80.158  28.759 80.12 13
Weedy (Mean) 312a - 8.75 - 1152 - 372 - 9852 - 14

LSD 5% 351 11.92 112 14.12 19 13.56 4.72 12.05 13.49 10.8

«(BFD Jsl &7 51 |5 8 5 (LSD P < 0.05) sl o yls gne oDl 36 &S 2tia 5 S0 ol b les o & big e sla Sl Ot 3
(10.4Gra.) kst § +0Ls k1 «(Bro. + AXi.) JL.sT1+T plimslos 2 (EPE) (2 ) oy 355 S 5 CAFD Il OT 51y 8

In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05). Before
the First Irrigation (BFI), After the First Irrigation (AFI), Early Post Emergence (EPE). BromacidMA+ Axial (Bro. +

AXi.), lloxan+Granestar (llo.+Gra.)
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Table 7. The effect of herbicide treatments on dry biomass and percent decrease of weed species

s 5 e ol Sony KK 3y . Sace 5 (S5
Treatment Dose C. arvensis C. oxyacanthus M. officinalis L. rigidum Total weed
(g-li/ha) (g-i/ha) m D) md %) m %) m %) md %)
Boxer- BFI 3 221479 33111 5341 48117 6.01¢ 44177 60.14°¢ 42,089 98.19¢ 40.19™
Boxer- AFI 3 22.23% 30.3" 6.27 45.18" 71° 4204%9  5585% 4512 94.91% 40.15"
Boxer- EPE 3 25.6° 24.129 8.2° 35.089 8.85% 32.12¢ 73.17° 35.11" 120.93° 30.15¢
Boxer- BFI 35 18.62¢ 40.14¢ 3.59¢ 60.08¢ 401¢ 53.11¢ 32399 6509%¢ 6237 58.01%
Boxer- AFI 35 18fe0 4403°¢ 4.14¢ 50.13¢f 4.7¢ 491 33689 64.14°¢  66,03™  5508°°
Boxer- EPE 35 20.1¢¢ 36.15¢ 7.18°¢ 43,03 7.92t 38.14'" 4372¢ 53.08%9 83.09% 42147
Boxer- BFI 4 151™ 54.16¢ 1.95™ 85.04%¢ 2451 67.14°¢ 28910 72.028¢ 49.75Y 75.06®
Boxer- AFI 4 155 50.03% 2199 83.13% 29" 65.04¢ 26.25M 75.11% 50.83" 75.04%®
Boxer- EPE 4 19.35¢¢ 39.05¢ 3.98¢ 58.04% 45¢ 50.16%  4065°%9  5511% 7454 4516
Bro. + Axi. 15+12 9.12! 88.122 05" 96.032 055! 92118 31929 67.04°4 51.3M 70.07°
Othello 16 13179 77.1° 261" 79.18°¢ 1619 84.05®  38.16" 59.11¢"  57.02"9 65.04
llo.+Gra. 25+20 1459 73.11° 1.229 91.08%® 2.01e" 81.1° 4764% 50.14°%9 67.49 50.15%¢
Sencor 400+400 1459 68.09° 1489 89.09a¢ 1.35M 86.11® 18.08' 82.062 38.78! 85.12
Weedy (Mean) 38.72 - 112 - 9.752 - 102.284 - 1605a -
LSD 5% 357 1041 0.96 112 105 10.09 8.78 14.11 14.86 1187

«(BFD Jsl o7 51 J5 8 5 (LSD P < 0.05) sl o yls gne oDl 3 &S 2tia 5 o S0 ol b les o & bigp e slo o Sls Ot 3
(10.4Gra.) st § +0Ls b1 «(Bro. + AXi.) JL.s1+T plomslos 2 (EPE) (o 55 s 395 S 5 CAFD Ul OT 5l a5 s

In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05). Before
the First Irrigation (BFI), After the First Irrigation (AFI), Early Post Emergence (EPE). BromacidMA+ Axial (Bro. +
Axi.), lloxan+Granestar (llo.+Gra.)

slbs o .o ,Y6 5 (Anagallis arvensis) _.JetT
e o5 53 o) o (Javaid etal., 2022) ws i1
10 pmsie) ethT 5 bl Sl oL as
Polygonum aviculare ) aucds J xS 53 (O3, 98 g sl
Slebl s WsT 5 (Ebadati et al., 2019) ol Caxs (L.
ipslcdes JaS o Tl dwleyy S ale oL A
iy <K «(Carduus pycnocephalus L.) bt
Galium) #I, s «Carthamus oxycantha M.B.)
Sinapis arvensis ) i Js 5 «(tricornutum Dandy.
s (Veisi et al., 2018) wib o 3,5 o e L (L.
IS S le L b pabie 6500 o
x5 S oS e slaiale 287 s (03LS )
2L 6 K i F Ll (Azhar et al., 2013) coul o yllas

of

S s Caliee sl iSCale L L bl s
LUl ol 53 el 3 g 5o (g3daie sla 5,15 5,0 slacale
s oo 095 58] s 5y OIS i 5) Sl g 2 ST ale
Lolium ) e JAS o gslle sl oL (Y sl 4
exE S «(Hirschfeldia incana) w318 Js = «(rigidum
s (Veronica persica) ol ;. «(Centaurea pallescens)
Mamnoie et ) —.zls (Carthamus oxyacantha) <& &8
33 (8 il gy ) S 2SCle L1 @l 2022
«Melilotus officinalis (L.) Lam) s,jams JxS
Rumex ) ¢ 5 «(Malva neglecta L.) o, « .JebT
Mamnoie and) .38 _i,1¥ ok (crispus L.
IS 55 5 bl (peemen (Karaminejad, 2020
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Table 8. Descriptive assessment of herbicide efficiency for weed control population

B Qr_af S KK Sy 3)j08y 0
Treatment (Ié.l#% Convolvulus arvensis Carthamus oxyacanthus Melilotus officinalis ~ Lolium rigidum
Boxer- BFI 3 + + + +
Boxer- AFI 3 + + + +
Boxer- EPE 3 + - + +
Boxer- BFI 3.5 ++ + ++ ++
Boxer- AFI 3.5 ++ + + ++
Boxer- EPE 3.5 + ++ + ++
Boxer- BFI 4 ++ ++ ++ +++
Boxer- AFI 4 ++ ++ ++ +++
Boxer- EPE 4 ++ + ++ ++
Bro. + Axi. 15+1.2 +H++ +H++ ++++ ++
Othello 1.6 +++ ++H+ +++ ++
llo.+Gra. 2.5+ 20 ++++ +++ +++ ++
Sencor 400+400 +H++ ++ +++ +++
IS O ol (ho 300 YY) Cand i+ oo y3 Ve B00) Lo o (4 (heo ;3 AD BVH) gt (bt cdeo ;3 AD 51 ) Jle D5 a slalide J 287 Ao s
Ldoys ¥ 5l 2aS)

Percentage of weed control: Excellent (more than 85%, ++++), Good (70-85%, +++), moderate (50-70%, ++), weak (30-
50%, +), without control (less than 30%, Before the First Irrigation (BFI), After the First Irrigation (AFI), Early Post
Emergence (EPE), BromacidMA+ Axial (Bro. + Axi.), lloxan+ Granestar (llo.+Gra.).

A8l & ol Dl i o3 5 0k Dlio 1 A ke slasless 31 (Solas o (5 S0ke) il 528 =8 I
Table 9. The effect of herbicide treatments on some wheat traits in comparison with weedy check treatment

Ol s c\#» PR LHER als i 5a Ol s Ao ys ab gt i a3 i s 3 g yadly ab gy Al Ol i Aoy
o o 1000 Change percentage : - No. Change percentage
%%ﬁeio%f ! grain— of 1%08 rain—g No.r%%lkes Chg??\leop%rciekrégage grains of IS\;IoPgrainsg
df  weight weight 5P spike—1 spike!
Replication 3 12™ 10™ 109.81™ 084™ 76™ 165™
Treatment 13 83* 16** 5885.46 ** 134.15** 20.7 ** 70.73 **
Error 39 3 0.75 888.74 16.16 74 15.95
CV% 4.6 135 7.79 15.62 7 19.47

LS"*AJT; ‘)\éhsl.su Loy Al C]a,u): ;,.:.TJI NS e o
ns, *, ** non-significant, significant at 0.05 and 0.01, respectively.

S5 s s Shas 5 als 5 Shas 3 a2 Cale slajles 1 (Sl o :50e) el sl 4525 -V e Il
Table 10. The effect of herbicide treatments on grain yield and biological yield in comparison with weedy check

treatment
C”‘J:z"’dch‘ 5T 4= ys 4;\;;J§L,,c 4;\>>J§L~.colx~‘“w); e&}jx:ﬂw a&j}x;ﬂwolxﬁwﬁ
Source of variation df Grainyield  Change percentage of grainyield  Biological yield  Change percentage of biological yield
Replication 3 027™ 7.38™ 1.03™ 0.09™
Treatment 13 3.27* 335.02 ** 11.93** 23203 **
Error 39 0.36 139 182 1149
CV% 10.56 16.95 10.95 14.93

e g QI gan Lo y3 ) O Cla.ﬂ): 5 NS G o
ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, DAS (days after spraying)

ob
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Table 11. The effect of herbicide treatments on plant height, grains per spike, number spikes and change percentage in
compared to control

sl 8 pn jlie 4d g Sl ab g yoals 4ls )5

Treatment Dose No. spikes m~ No. grains spike 1000 grain—weigh

(g-li/ha) (g-liha) no. % no. % g %
Boxer- BFI 3 355 19.09™ 37rd 17.08°7 37.71® 476™
Boxer- AFI 3 350¢ 1819 35 13.03¢ 37.35° 3819
Boxer- EPE 3 334" 16.03" 33¢ 12.09" 345¢ 302"
Boxer- BFI 35 383¢¢ 28.03% 385 21513 38.35%® 651%
Boxer- AFI 35 367 26.05¢¢ 38a¢ 20.02°¢ 38.31® 6.4
Boxer- EPE 35 356¢ 20.19™ 3750 18.06°¢ 37.75® 4841
Boxer- BFI 4 411 30.07%¢ 40.58&¢ 24.07%® 38.93® 8.08°
Boxer- AFI 4 416> 31.05%¢ 392 23.02%¢ 38.87® 793%™
Boxer- EPE 4 364 ¢ 24.02¢1 3853 2151% 38.21® 6.13%*
Bro. + Axi. 15+12 4000 29.110d 403¢ 23528&¢ 385® 6.92°¢
Othello 16 361 28.49°¢ 3853 22.13% 3843® 6.73%
llo.+Gra. 25+20 36197 23.0989 38a¢ 20.017¢ 37.91® 531¢
Sencor 400+400 436 3207%® 41® 25.07%® 39.21® 9.852
Hand-weeded 4702 35.072 4152 26.112 40,012 9572

LSD 5% 42.64 5.75 39 5.72 25 12

«BFD st &7 51 s S 5 «(LSD P < 0.05) sl s sls ime Ol 86 oS 2t O3 K Jilio U jlas o a0 bgs e 6l S0be 02 2 o
(10.4Gra.) st § +0Ls b1 «(Bro. + AXi.) JL.sT+T plbomslos 2 (EPE) (o 55 m 355 S 50 (AFD Ul OT 51y oS

In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05). Before
the First Irrigation (BFI), After the First Irrigation (AFI), Early Post Emergence (EPE). BromacidMA+ Axial (Bro. +

AXi.), lloxan+Granestar (llo.+Gra.)

ﬂupwwﬁuoh;lﬁﬁwﬁ”ﬁ&g,},ﬁ:;L..ocm;;L‘,m«;u)t}m;jh,:swdu)uﬁs;l—w Jgd

Table 12. The effect of herbicide treatments on 1000 grains weight, grain yield and biological yield and change
percentage in compared to control

e S i ASls.s‘,gl»c ASlzzﬂ‘.cQ\}:iGu): eil)')b:,.sﬂw &j}xaﬂwolﬁ:ﬁuﬁ
T(r;ﬁ%mg?t (5 I(i)/sh%) Grainyield  Change percentage of grainyield  Biological yield  Change percentage of biological yield
Boxer- BFI 3 49¢e 13.03¢-i 109e 13.01gh
Boxer- AFI 3 486 ¢f 12.07 hi 10.69 ef 12.08gh
Boxer- EPE 3 405f 10.1i 891f 10.15h
Boxer- BFI 35 562 c-e 20.06 d-f 12.35¢ce 2507 cd
Boxer- AFI 35 559c-e 20.09 e-f 1228 ce 2407 ce
Boxer- EPE 35 504e 14.08 g-i 11.08¢e 16.08 fg
Boxer- BFI 4 6.42 bc 30.08 bc 1411 ac 28.35hc
Boxer- AFI 4 6.09 b-d 29.04¢c 13.38b-c 28.07bc
Boxer- EPE 4 5.36 de 18.07eg 11.79de 23.13de
Bro. + Axi. 15+1.2 593 b-d 25.06 cd 13.05bd 26.1cd
Othello 16 563c-e 23.06 de 1238 c-e 25.35cd
llo.+Gra. 25+20 525de 17.12fh 1154 de 19.27 ef
Sencor 400+400 655h 35.04b 1441ab 3112b
Hand-weeded - 78la 4106a 156a 3598a
LSD 5% 0.86 534 193 4.85

(BFD Jsl T 51 43 8 5 (LSD P < 0.05) sl go Sls ime Ot b S 2t 5 0 S5 Pl b sles 2 a0 by o sl le O 8 3
(10.4Gra.) st § +0Ls b1 «(Bro. + AXi.) JL.s1+T plbslos 2 (EPE) (o 55 m 55 S 50 (AFD Ul OT Sl itmy oS

In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05). Before
the First Irrigation (BFI), After the First Irrigation (AFI), Early Post Emergence (EPE). BromacidMA+ Axial (Bro. +

Axi.), lloxan+Granestar (llo.+Gra.)
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Table 13. Correlation coefficient between dry weight of weed species with yield and grain yield components

TW 1000G NG NS GY BY
LR 0.92** -0.48** -0.57** -0.61** -0.75** -0.74**
CA 0.74** -0.36* -0.6** -0.47** -0.56** -0.6**
MO 0.8** -0.42** -0.58** -0.49** -0.61** -0.59**
CO 0.8** -0.42** -0.53** -0.57** -0.67** -0.67**
TW 1 -0.46** -0.62** -0.56** -0.75** -0.72**
1000G -0.46** 1 0.34** 0.28* 0.39** 0.38**
NG -0.62** 0.34** 1 0.39** 0.41** 0.34**
NS -0.56** 0.28* 0.39** 1 0.62** 0.79**
GY -0.75** 0.39** 0.41** 0.62** 1 0.78**
BY -0.72** 0.38** 0.34** 0.79** 0.78** 1

2 059 (TW) 5,8 Cale § sores (CO) iy &,@ «(MO) 5,425 5 (CA) Sony (LR) R e TRV AR RVl C““ BERIEYen Jf\-lf G O
BY) o go 5 Shas (GY) wils 5 Shes «(NS) B g3 A slaws (NG) 4z 4= 53 «ils sluaxs (1000G) wls

* ** significant at 0.05, 0.01. LR (Lolium regidum), CA (Convolvulus arvensis), MO (Melilotus officinalis), CO
(Carthamus oxyacanthus), TW (Total Weed), 1000G (1000 Grains Weigh), NG (No. Grains/Spike), NS (No. Spikes /m2),

GY (Grain Yleld), BY (Biological Yield),
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Figure 1. The relationship between wheat seed yield and weed dry weight
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The evaluation of application time of prosulfocarb (80% EC) herbicide on weed
control especially annual ryegrass (Lolium rigidum) in wheat

M. Mamnouei'”, M. R. Karaminezhad?, M. Minbashi Moeini® and H. Zali*

Abstract

To study the effect of Boxer (Prosulfocarb, 80% EC) herbicides to control weeds of wheat fields in Fars
(Dara). This experiment was carried out in a randomized complete block design with 14 treatments and 4
replications during 2021-2022. The treatments include (Treat. 1 to 9) the application of Boxer herbicide at a
dose rate of 3, 3.5 and 4 L ha, before the first irrigation, after the first irrigation, and early post-emergence in
1 to 3 leaves of wheat. (Treat. 10) Axial + Bromicide MA at dose rate 1.2 | + 1.5 L ha'l, respectively. (Treat.
11) Othello at a dose rate of 1.6 L ha, (Treat. 12) lloxan + Geranestar at dose rates of 2.5 L ha+ 20 g ha™,
(Treat. 13) Sencor at the rate of 800 g ha™ (400 g ha* in, early post-emergence in 1 to 3 leaves of wheat + 400
g hal in the tillering stage of wheat), and (Treat. 14) weeding control. The highest relative density was Lolium
rigidum L. (39%) in the experiment. The results showed that herbicides that were applied significantly
decreased the weed density and biomass of Lolium rigidum L., Convolvulus arvensis L., and Melilotus
officinalis (L.) Lam., Carthamus oxyacanthus M.B. significantly increased the number of spikes per m2, grains
per spike, 1000 grains weight, grain yield and biological yield. Pre-emergence application of Boxer was better
than its application early after its emergence. The herbicide application of Boxer (4 L ha) before the first
water decreased weed biomass of, L. rigidum, M. officinalis, and C. oxyacanthus by 72, 67 and 85%,
respectively. Sencor herbicide had the best control on L. rigidum by 82%, and increased grain yield (6.5-ton
ha*) by 35 compared to weed control. Herbicide was introduced as the best treatment. The efficiency of Sencor
herbicide and Boxer (4 L ha* before the first) was higher than other herbicides in L. rigidum control.
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