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Background and objectives: Slow growth of groundnut (4rachis hypogaea
L.) makes it a poor competitor against weeds. The presence of weeds in
fields leads to waste of water and nutrients and provides a habitat for growth
of pathogens and insect pests, which adversely affects plant productivity.
Herbicide application for keeping the fields free of weeds during the critical
period of weed control helps minimize the costs of weeding. This
experiment was carried out to determine the appropriate dose of quizalofop-
P-ethyl for effective control of grass weeds in groundnut fields.

Materials and Methods: Field experiments were conducted in a
randomized complete block design with nine treatments and four
replications in Guilan, Ardabil and Golestan provinces. Quizalofop-P-ethyl
8.8%EC at four doses included 500, 550, 600 and 650 ml ha™! (Kimia Sabz
Moghan Company) was investigated for narrow leaf weed control and
compared with haloxyfop R methyl ester 10.8%EC (0.75 L ha!), clethodim
12%EC (1 L ha'), sethoxydim 12.5%EC (3L ha'), fluazifop-P-butyl
15%EC (3 L ha).

Results: Application of quizalofop-P-ethyl 8.8% EC at 500, 550, 600 and
650 ml ha™! in Guilan province, led to 72, 79, 90, 85% number reduction and
70, 87, 96, 92% dry weight reduction of narrow leaf weeds (E.crus-galli and
S.glauca) compared to weedy check, respectively. In Ardabil province, the
control efficacy of quizalofop-P-ethyl at these doses for the number
reduction of E. crus-galli was 57, 74, 90, 92%, respectively and for dry
weight reduction was 60, 71, 90, 92%, respectively and for S.glauca, the
number reduction was 46, 60, 71, 69% and the dry weight reduction was 57,
84, 93, 92%, respectively. In Golestan province, application of quizalofop-
P-ethyl at these doses led to 19, 24, 57, 58% number reduction, 23, 53, 78,
78% dry weight reduction of E. colonum, 33, 35, 39, 53% number reduction,
51, 59, 90, 92% dry weight reduction of S. glauca, 53, 61, 66, 58% number
reduction, and 87, 90, 92, 87% dry weight reduction of S. vercillata,
respectively. In comparison between all treatments, the highest weed control
efficiency of E. crus-galli with > 90% was occurred in application of
fluazifop-P-butyl and quizalofop-P-ethyl 600 and 650 ml ha™! and then in
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quizalofop-P-ethyl 550 ml ha' with 71-79% density and dry matter
reduction. The highest weed control efficiency of E. colonum was achieved
in fluazifop-P-butyl, quizalofop-P-ethyl 600 and 650 ml ha™!, sethoxydim
and clethodim which were >70% dry matter reduction of weed. In control of
S. glauca, except of quizalofop-P-ethyl 500 ml ha"!, other treatments had
effective weed control efficiency (> 80%). Dry weight reduction of S.
verticillata, was achieved >85% compared to control with treatments. The
highest yield increase in comparison to control in Guilan was achieved with
the application of quizalofop-P-ethyl 600 ml ha!, clethodim, quizalofop-P-
ethyl 550 ml ha™! and sethoxydim (74, 73, 70.5 and 61% respectively); in
Ardabil, with application of quizalofop-P-ethyl 600 ml ha™!, sethoxydim,
quizalofop-P-ethyl 650 and 550 ml ha'! and fluazifop-P-butyl (162, 160,
156, 149 and 148%) and in Golestan with application of clethodim,
quizalofop-P-ethyl 550 and 600 ml ha™! and sethoxydim (297, 297, 261 and
243% respectively).

Conclusion: Due to the effective efficiency on quizalofop-P-ethyl 8.8% EC
herbicide in control of narrow leaf weeds and producing a high groundnut
yield compared to weedy control, it can be stated that this herbicide at a
dosage of 600 ml ha'in the form of a foliar spray in the stage of two- to
four-leaf of narrow-leaf weeds is recommendable as an efficient herbicide to
control of narrow-leaf (grass) weeds.

Cite this article: Tokasi, S., Sharifiziveh, P., Younesabadi, M., Habibian, L., Didehbaz Moghanlo,
Ghorban. 2022. The efficacy of quizalofop-P-ethyl herbicide to control of grass-weeds in
groundnut fields. Crop Production Journal, 15 (4), 139-158.
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Table 1- Soil properties and dates of seed sowing, harvest and herbicide application at three studied locations.
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Table 2- List of grass weed species at the three experimental locations.
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Table 3- The effects of different herbicide treatments on the weed density reduction percentage, E. crus-galli and
S. glauca (relative to untreated control), 45 days after herbicide application at Guilan province.

(4o )3) S Eals -_g)pjfduw;n,\,;@wdms
s 8] 05~ o

E. crus-galli density (he2) S

Treatment reduction (%)

Total grass density reduction (%)

B AN PP RE PP

66.25 cd 72.11 be
Quizalofop-P-ethyl 500 ml/ha
(NN - 00+ Ll o o gbdll;
S 02 A 000 Bl g 2 79.37 be 79.04 abe
Quizalofop-P-ethyl 550 ml/ha
S sl ke Tor S g bl
S A B 2 97.50a 89.56 a
Quizalofop-P-ethyl 600 ml/ha
L b o v NEPEINI
Nt 93.75 ab 85.05 ab
Quizalofop-P-ethyl 650 ml/ha
bCa 3 23 VOl fe )l g2 ls
02 A NG el Jl2 S 57.50 de 70.47 be
Haloxy fop R methyl ester 0.75 L/ha
LZ&A AR »
e 2 AN 2 76.25 be 82.21 abe
Clethodim 1 L/ha
La 53 W S s
S8 HT oS 5 4750 ¢ 69.02 ¢
Sethoxydim 3 L/ha
S 02 AT S AL 93.75 ab 90.11a

Fluazifop-P-butyl 3 L/ha
(LSD P<0.01) axib o o simo gl 03l (g Lel Llo 5l coiiind S e G > o p0 JBlas a5 golael cygim 2 30
Different letters in the same column show significant differences (LSD P<0.01)

3t 500 80 (il pe dals s Cod) Sl 5 Sassm e Slacile o35y el Aoy Sl cilse lasles b - 850
OUS Ol 5o 2l

Table 4- The effects of different herbicide treatments on the weed dry weight reduction percentage, E. crus-galli and
S. glauca (relative to untreated control), 45 days after herbicide application at Guilan province.

S Slacdle 05 ¢ semes S
Slesd (A 53) bgy s 03 5y 3 S2alS (Ao y3) S S
Treatment E. crus-galli dry weight reduction (%) Total grass dry weight
reduction (%)

B AN S BP RS PP

) 60.63 cd 70.25 d
Quizalofop-P-ethyl 500 ml/ha
LLa : 00+ Ll o o gedll;
S 02 A 000 Bl g 2 76.04 be 86.85 abc
Quizalofop-P-ethyl 550 ml/ha
Sa s jmd b T sl s sl
2 A 1t Bl e 2SS 98.40 a 95.96 a
Quizalofop-P-ethyl 600 ml/ha
L b o v BN
S22 A0 B g 2 93.10 ab 92.11 ab
Quizalofop-P-ethyl 650 ml/ha
bla 3 23 VOl fe )l g2 ls
S 2 NV sl A S 50.52d 73.40 cd
Haloxy fop R methyl ester 0.75 L/ha
LZ&A AR »
e 2 AN 2 50.87d 74.91 cd
Clethodim 1 L/ha
La 53 W S s
S8 AT oS 5 63.51 cd 81.34 be
Sethoxydim 3 L/ha
A2 AT B AL 95.78 ab 95.68a

Fluazifop-P-butyl 3 L/ha
(LSD P<0.01) sl o s ixe oslis 36 (5l Ll 5l it S 2ie G K 3 il oS (g3lits) Qg o 5o
Different letters in the same column show significant differences (LSD P<0.01)

YEA



OS2 g (il dyom [ il (-89 oS S 9], ow )y

3 el sl B eSSl Sl (s e
L olss 53 e 000 b (om o8 Ml S
L Gy 03550 n ) SoalS Aoy VAV 55
Ve bk s S sl s
Ol o538 5 ol S e G 5o 2 e
xS s e gl

salS dss Sl Lales S0l el
v—‘:’l"{"‘” pls dald a4 cod S50l 3 acdle slaas
Dl s el S U sy o SLIL 4 S sl DL
3 Sn 3 e T o S
Jsh s 8 S slasles 5 (Ao )3 Vi/A)
— ol 5 LSs ps 1) Le o 5o
L fals do s 04/Y 5 /8 AWV L o ja S e
DS s e Ve ik m e S e
anslis (0 Jsd>) Al Sls sme (g bl Gl
03 55y SEalS A Sl bl S0k
I s o SUL S sl Ol 5o dals s 530
Nor 5 e Sk st Sl S Dled s SRS
(LoalsS um ;5 AY s3u > L) s SIS s 1 L
B PV TN P I PO G N PR
00+ Jsb oS 5 S (pdenS s
L 2alsS Ao s AE=AA sous L S s 1] L
or e bk sl S slasles
B s e golel Bl HSa s 2 s

1£4

1A s 0L il a5 gl s sl Ol
a8 95 0355 5 A alS L La ks
Tl 53 (i 5 B S Sl s acile
Laosls) 55— Hls e (p<0.01) dwoys & Jloz|
ool dnlis b aslsl s Lol ol esls OLES
5l Jials wos o hbasl slasles L
ol Ll S35l 5 Bsm 3 slacile o3 Sl

sl
Laslog 550l aglis gl Gulil 105 g
SlS L Gy sl falS sy o SUL
(s A1) dal Csa J_Jy—u_:—uﬁjjb
or e bk sl S slasles
Loy AWV 5a0/0 L e )Ss s 1 e
a8 5 slel es 8 G 55 Gb sles LS
— PP (S s sl (0 Jsr)
L oIS 5 oS s 1) ke 000 ]
bl 05,5 3 id w8 Ao s VI/Y 5 VYV VANV
A s oS el 5 8 3 e
Aalld Sl By 03 5§ A s
05 ealS s s o SUL aS sl olis LIPS ool
48) dal iy g s 3156 5, LS
50 ik el S sl 5 (A
AY L oS g 5 S8 o ) e e
Sl b Gy 03503 falS Lo ps AL 5 4

55 (U dsds) a3l ls e (golel Sl G 45



Y€+) & D)Loa.s do 8,93 c‘;ﬂ)} ‘_,Lél; .\g)g}'

o 3 530 80 (3l pde Aali &y o) ) 5 Sy 58 Slacile sl 2alS Ao s Sl Gl slasles G50 s
.J:-g:)()t’-w'):

Table 5- The effects of different herbicide treatments on the weed density reduction percentage, E. crus-galli and S.
glauca (relative to untreated control), 45 days after herbicide application at Ardabil province.

IR
L (A2 3) Gogy g sldad ZalS (h253) G50 s a8
= S. glauca density

E. crus-galli density reduction (%)

T .
reatment reduction (%)

B AN NP RS PP

56.7¢ 45.8d
Quizalofop-P-ethyl 500 ml/ha
S 2 . 5 PN
AR e 00 2 73.7cd 60.4 abc
Quizalofop-P-ethyl 550 ml/ha
a s ,md b T sl s sl
At 90.5 ab 70.8 2
Quizalofop-P-ethyl 600 ml/ha
L b o v BN
S 2 A0 B g 2 91.7 ab 68.7 ab
Quizalofop-P-ethyl 650 ml/ha
bCa 3 23 Vel fe )l g2 ls
SR 02 AN e Jaeolo S 61.7 de 55.4cd
Haloxy fop R methyl ester 0.75 L/ha
LZ&A AR !
S 3 AN oS 71.2 cde 51.2cd
Clethodim 1 L/ha
La 53 W S s
S8 HT oS 5 78.7 be 56.7 bed
Sethoxydim 3 L/ha
S 02 AT S ol 96.2a 59.2 abe

Fluazifop-P-butyl 3 L/ha
(LSD P<0.01) ozl o o simo glss 03l 5 Lol Llo 5l coiind S e G > o p0 JBlas a5 golael cygim 2 30

Different letters in the same column show significant differences (LSD P<0.01)
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Table 6- The effects of different herbicide treatments on the weed dry weight reduction percentage, E. crus-galli and
S. glauca (relative to untreated control), 45 days after herbicide application at Ardabil province.

Sles (A053) By s 0355l 28I (4e33) (G5l 02 5y a8
) E. crus-galli dry weight S. glauca dry weight
Treatment reduction (%) reduction (%)
S 53 A s 000 3l 0 2Bl S 60.3d 57.1d
Quizalofop-P-ethyl 500 ml/ha
LLa : 00+ Ll o o gedll;
e 3 2l s 000 J51 (o sl S 70.7 bed 84.5 abe
Quizalofop-P-ethyl 550 ml/ha
Sa s ,md b Tor sl s sl
82 A P g 2SS 90.0 ab 927a
Quizalofop-P-ethyl 600 ml/ha
L b o v NEPEINI
JoSa 53 A N0 B g 2 M S 91.7 ab 92.1a
Quizalofop-P-ethyl 650 ml/ha
La s ) VO zul Lae,los g La
BEN R A doless S 70.5 bed 65.9 cd
Haloxy fop R methyl ester 0.75 L/ha
L.'&A - \ B
S s AN s S 65.2 cd 86.4 ab
Clethodim 1 L/ha
La 53 WV S s
e J"ZJ' e 84.2 abc 87.2 ab
Sethoxydim 3 L/ha
A3 Y Ly skl 94.0a 88.3ab

Fluazifop-P-butyl 3 L/ha
(LSD P<0.01) sl o jls gme <osls 136 (g Lol Lo 51 s S 2ie G > G o Bl o5 gslael O giw 5 53

Different letters in the same column show significant differences (LSD P<0.01)

Yo



OS2 g (il dyom [ il (-89 oS S 9], ow )y

0355wy SalS Lo n VY VA VA L (S S
A3l (bl Bl S gt sl b acile
S ol sl o Sls S, glauca 4S8 53,
as e sacile J S 0l gladals s acile
GlaiScile oS 5oy sae TV OB S il
Sacide Gl olal falS e ey 20 s
Aoy (s 5 acile J xS ple ald a4 o
@l_:j YV Jadz) 550 s VA LYY 0y JalS
des UL oS sl Ol bajles Sl anlis
pds dall o s jacade plslaas Al
2l b (oo V) 55 o508 Jlas 55 (oAlew
e 53 2 ls e bl Gt glyls b yles
Loy WL sy s3I e (sin
FSeide e Jler e alie 53 3 Al
2 PelS des o AU ik o Bl S
OY/8) Asl s 5 3 2 e 00 335 S
s e (ol Gl Kos Jles 4w L oS (Ao s
03 j i de oles s Sy wiL:n Sl
SR D§ 00Y ;5 acie J xS Osb sladals
e o o LA S e 2 )8 5 0
g Lol 4 Sl G acdle Gl 0250 SalS
slasbess 53 SRl Ol 5 acide J 28
dslin (A Jad) 550 Ao ;3 48 B 0Y s aluse
Ao o SUL A sl Ol 5 Lajles Sl
288 Glasles o 5 il pl e sl ials
330 oS 3 e V00 ok 0 S
sl 5 (Lrals as ;5 AY/0 5 48/8 i ja)
B L P P
At L S s 5 o s 515l
Ly acdde cpl ety jfalls Ao 3 A0 5 AV
W00 sk e B S 5 e slS slasles
05 sl Sl e bl Gl Hlsa s A
I e e N e
el S claoled L s JalS Ao VE

Yoy

A Lasles lsls 45 s 10kdS Ol
Sacide a0 S A 03550 an) g Bl ials
oo Aald 4 Sl S50l 655 55 5 i s
J_E_} Syl e Sl 4 S sl oL u.;l.:r..ﬂ
o i 313 OLES Laesls) 35 (p<0.01) ls_sxs (5 L]

Lo
s B S Kl ey D g
(Sdle 5 S e sladals s (E. colonum)
o s S AScie Ll sl g sae OV
A S Gy g jacite sldad falS Co go
53 u:ﬁ.alj Q\J'_:.a L.,\_.';)'J_Ah.&_l_o JJ:.S <a.,l.o Jals
Jed=) 550 Ao s VY B4 s calies lasles
UL S sl Ol bl Sl anlis c:l:q v
oo dals 4 e Hracdle plslas el as s
3 (alS a3 VY/Y L) 55 =S sl
— sl Gl e o S b lasles
Vo e B 5 S e (s
OA Y A0 WY L g Sa 58 s 1 e N0
bl GUL (3 5218 e L 2als as s 0V
BN Y P KW wf.;L:.a A SIS s e
=8 O gladald o3 50 o )5
oled 2,08 50 e e 53 pf VEAD ;3 acile
03 il S A o gn o 2 2050 SlaASie
Sacide RS pde dald 4 o a e
Slasbed 53 DBy 038y yals Ol
@u A Jadar) 54 Ao 3 AT B YY 0 Calise
deoys op UL S sl Ol bjles 0 Sls s i
dalld 4 Cod (e p SBapse 035§ alS
5 dorm T Gl s Al e
Ao s AY 5 AY 5 5 5 3 mdeeS g OF 51 g
Sl L les 53 ol 5 el owsay j2alS
— o e S lasles sl s sme (gLl

v{JJ_ZlS})l_ZgA)JJ_::Jhs_lﬁA-\O' _5-\" J_J\



Y€+) & D)Loa.s do 8,93 c‘;ﬂ)} ‘_,Léb.f .»J,S

Lo )s 0V/0 5 TVY ANV/Y OF/E (s e jacile
2 jacide S8 ) e s S Kl s
2 ST G acide a8 Osde glaal
o 205 LA Al 08 5 0 e
Lol o Sl S oadle 035y S s
10 5 AY o S8 Olse 5 A3 5 pacile J 28 pis
Lasles n0bs mlin s (A J5dx) 350 Ao
o=l 05 st 3 alS Aoy o SUL S sl ol
22 il pds L o e e 68
2258 5 el fre o S s glasles
s sl bl 5 (o3 40) 5y
S o ke 000 5N ik il S
slaoleg b Jals ws a4 54Y/0 AY L ja
Sl 3508 5 sl Jote sl s oS s
SScile oIS bl s kxS s e g bl
olie o o ol 0LE s (b o 1S
e e s 2 gl B 55
o=l easscnsy Al As s AV 5 4YV/0 Ay AV

L dals @ S 3 acile 4

— el LS s 1) e T Sk

ROR{R U PR P LIt PUNWIC TPy p
S ol slas Kl S verticillate &85 53,
sde A jracdle J oS Oads sladals s 5 acale
b aslie 53 5 acile &8 cpl 4y asze Sl s
S 5 lS e omly 2K 5 et de
ol Al LAl e gy e Sla Al
At 5 acile J S pde dald 4 s acdle
Y Jsd) 550 Ao 3 VAL OY o ialS sy
crl sl Jhals 5l sl S0l alie
Dl s Gl Loy SUL &S sl Ol 5 acale
LS o s Vst L s s 515l
Slasled 555 (e pde Al 4 S
5 el Jtm s S s (S
Dl LS L3l e Ve S m Bl S
e golal Glastl e i35
—sb S EScile LIS Lol s il
ol Gl ey 5550 polie o sk o

4_:)§ U'i\ Sl U,:,.Als Q\J:.a 9 LS edalie )‘Jw:u

WaLd o) 551 655 33 5 i DBy A Slacile slan Al A ASCile il slajled BB -V Jyas

DldS Bl 3 (B S oy 595 £0 (Bl pe

Table 7- The effects of different herbicide treatments on the weed density reduction percentage, E. colonum,
S. glauca and S. verticillata (relative to untreated control), 45 days after herbicide application at Golestan province.

L (Ao y3) 2oy Sy sldad J2alS (Aoys) J3olslaws Jials (dsys) G5yl sl Jials
Phar

E. colonum density

S. glauca density S. verticillata density

Treatment reduction (%) reduction (%) reduction (%)
e 2 e 00t Sl 2 19.33 b 32.71e 53.43 ¢
Quizalofop-P-ethyl 500 ml/ha ' '
e 2 e 000 Jil 2 23.75b 3550 ¢ 61.25 be
Quizalofop-P-ethyl 550 ml/ha ' '
e 2 AN i 2 57.17a 38.75 de 66.25 abc
Quizalofop-P-ethyl 600 ml/ha
e 2 A0 il s 2 57.99a 5339 ¢ 57.50 ¢
Quizalofop-P-ethyl 6_50 ml/ha
S 2 ) T NO s Jrle S e 3421 a 44.50d 72.92 ab
Haloxy fop R methyl ester 0.75 L/ha ’ '
e 2 ) e S 72.16a 75.75a 73.75 ab
Clethodim 1 L/ha
AR 2 T oS 62.93a 4450 d 55.75 ¢
Sethoxydim 3 L/ha ]
a2 AT i s AL 65.42a 63.42b 75.75a

Fluazifop-P-butyl 3 L/ha

(LSD P<0.01) sl o jls gme <osls 136 (g Lol Lo 51 ctian S 2ie G > G o Bl oS galhel O giw 5 s

Different letters in the same column show significant differences (LSD P<0.01)
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Table 8- The effects of different herbicide treatments on the weed dry weight reduction percentage, E. colonum,
S. glauca and S. verticillata (relative to untreated control), 45 days after herbicide application at Golestan province.

g g 03 55§ oS il ety Sals Sl ety Sals
Sl (Aoy3) 2 5 (1s,3) (hs)2)
Treatment E. colonum dry weight  S. glauca dry weight S. verticillata dry
reduction (%) reduction (%) weight reduction (%)
LLa . ovr L3l ol S
e 2 A 000 g 2SS 23.28d 51.04 d 87.16 be
Quizalofop-P-ethyl 500 ml/ha
LS s 2 000 L5l ool
S 02 A 000 S (2 2SS 5271 ¢ 58.75 cd 90.23 ab
Quizalofop-P-ethyl 550 ml/ha
Ba s 1 e e Ll o ol S
e 2 A 1 g 2SS 78.40 b 89.81 ab 91.50 ab
Quizalofop-P-ethyl 600 ml/ha
S 02 A 100 ) g 2 e S 78.34 b 92.48 a 87.17 be
Quizalofop-P-ethyl 650 ml/ha
S 2 N el Sl S S 61.51 ¢ 73.56 be 94.66 a
Haloxy fop R methyl ester 0.75 L/ha
t&n AR “
S 3 A 2 A 70.75b 94.42 a 94.56 a
Clethodim 1 L/ha
LSa 53 I Y S
S 2 AT e 82.31 ab 85.28 ab 81.11¢
Sethoxydim 3 L/ha
S > AT S el 92.75a 86.97 ab 91.95 ab

Fluazifop-P-butyl 3 L/ha
(LSD P<0.01) w2l ls gms sl 86 (55lel Blod 5l cies S 2ie G = G g3 i 8 (golel 2 o 2

Different letters in the same column show significant differences (LSD P<0.01)
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Table 9- The effects of experimental treatments on the increase percentage of groundnut grain yield (relative to
untreated control) at Guilan, Ardabil and Golestan.

Hles olLs Rty Olls
Treatment Guilan Ardabil Golestan
S 02 A 0 ) 2 2 46.62 d 11.50d 16.1 ¢
Quizalofop-P-ethyl 500 ml/ha
LS s 2 000 L5l ool
S 03 Ak 000 I3l g 2 2 5 S 70.50 abc 1487 a 2972 ab
Quizalofop-P-ethyl 550 ml/ha
Ba s 1 e e Ll il S
S 2 Ak 1 I g 2 2 S 73.73 a 162.4a 260.6 be
Quizalofop-P-ethyl 600 ml/ha
LLa . o Ll ol S
S 02 Ak N0 I g 2 2SS 50.88 bed 155.8a 2078 ¢
Quizalofop-P-ethyl 650 ml/ha
S 53 NG el el oS 41.12d 475¢ 107.44d
Haloxy fop R methyl ester 0.75 L/ha
t&n AR “
S 3 A 2 A 72.69 ab 74.6b 297.3 ab
Clethodim 1 L/ha
e 53 I Y S s
S8 2 T e e 60.62 abed 159.9a 2432 be
Sethoxydim 3 L/ha
2 T o AL 49.05 cd 147.8a 2178 ¢
Fluazifop-P-butyl 3 L/ha
€ J 28 aals
JE IS e 58.44 abed 1557 a 34344
Weed free

L K b g yls e iletl p<0.01 Tl s dls S ke G G Pl g a3 S b oSile
Means within each column with a letter in common are not significantly different at p<0.01.
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