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ABSTRACT

In order to control of purple nutsedge (Cyperus rotundus L.) in transplanted onion, an experiment was conducted as a
randomized complete block design with nine treatments and three replications in fields of Agricultural and Natural
Resources Research and Education Center of South of Kerman in 2019-2021. The treatments included oxyfluorfen
(Goal®, 30% SL) at 450 and 600 g a.i ha* (1.5 and 2 L ha!) after establishment of seedlings in the early growth of purple
nutsedge, oxadiazon (Ronstar® 12% SL) at 300 and 360 g a.i ha* (2.5 and 3 L ha'!) at after transplantation in 2-4 leaves
of purple nutsedge, pendimethalin (Prowl®,45.5% CS) at 1137 and 1365 g a.i ha'* (2.5 and 3 L ha™) after transplantation
and before emergence of purple nutsedge, bentazon (Basagran®48% EC) at 960 and 1440 g a.i ha* (2 and 3 L ha) in
2-4 leaves of purple nutsedge and weed free. To increase the accuracy of the experiment, each test plot was divided into
two equal sections, with the upper half serving as the control without spraying and the lower half being sprayed. The
results demonstrated that the best treatment was obtained bentazon at 3 L ha and oxyfluorfen at 2 L ha™ in purple
nudsedge control. So that, bentazon reduced 73, 77 and 90 % aerial biomass of nutsedge at 20, 30 and 40 days after
treatment. In addition, it reduced underground biomass 83% and it was desirable treatment after weed free. That
increased marketable onion yield (7.9 Kg m2) 60% in comparison to weedy. Therefore, bentazone at 3 L ha* controlled
purple nutsedge and increased marketable yield of onion.

Keywords: Bentazon, biomass, chemical control, oxyflourfen, root crops.

&30 5 (Cyperus rotundus L.) Jlg€ 5l oY ,bgl 5 acdle o boww J 8
(Allium cepa L.) S1y95 ;b olic cuis

T 9l JT  Sozme FOlyeodls” (S pladl Fzluo iyT ' e ginn madl
(2B e =Y Ol (s (53aLES s S s sl e lid Olajle s b e 5 (5305LES (B3 sl 5 Sliio S e lslal -
! ‘ou;w,jus@};}u;;yiow Ol ¢ ank @uﬁ}@,,uswyijgug;a;f ol 5 Sl Slidss iy
.Qb.:' ‘J':!;)l séﬁ)ﬂ&bﬁb@ﬁb g@.:_.]a cb)éjj}meﬁ\é‘@gﬁj‘;.u}: LF"'W e}; 5>l:.~u‘)6j5> ﬁ}}aiuﬁl: g_‘,.:.TJJA.!—‘f }Y’
SAS/A A ST SRR S AN S ISRy 1)
ol
)LMﬁL@JL@JAK&LAJ}LC}QJﬂmWLA) c(duwﬂf);bfj C)‘JA)J b.a)\fy-«ula}\d,.s)}la.ﬁm
LsLb)LQ:J .u\.u rl:u‘ \?" Lv “ﬂ%/\ 69‘)) 6LAJL..~ ‘5]9 QLA; u‘}.}-‘-;w.:.]é cL.A} 6)))\.“5 uLﬂ.:bu ;JA L;,p‘)‘)))‘)g.r dw
)3‘3\/0 JJ\&AJ&AJJ o;}a osle (ajf?" ‘3?0' ﬂbLEJ\{(Goal(@, 30% SL) u’J.’bv““{‘ C’,‘Uﬁ&fu.k« JJ.UK JAL& di._:‘LA)T
oS YFr 5¥e uslie b (RONStar®, 1296 SL) 055181 edhslisl 255 Jalsh 53 slis il 1 day (sl o3be H1Sa 5 2
&;m‘sg‘;wdwﬂmp«,ﬂ)b\;ﬂ)%up41>,A,> (ol osle HUSCa 5 1) 4w 5 Y0 Usbes LSe35 05 5e 03be
5 5 el 3l (gl aale H1S0a 53 2 a5 ¥/0 Jslee JSa 305 50 00l rf\\% S WYY sla L (Prowl®, 45.5% CS)
33 Ol 3 1) a5 93 Jslae s 505 50 05be r,fm% 547+ slis L (Basagran®, 48% EC) 05k ¢pdusbsl ) 5l
L ealanal (J.LLJ.A))Ls Jals Q;j cﬂb).‘l S8y ﬂ\l,&‘))b.ncbby S e ML@)CWJE}\ ufj)l.@};l:): 4.1:-}.»
A 53) oo sl ST 5 S s b ) Ol S e 3 5087 51 5 sl gl J ST s les o o pllan 487 13 0L s
(st 3l s 55 B0 3 ¥ Y a5 (slae3l 53 e b sl gl sn plail 03 5T S 05 3 )8 L aS (5 sba i Jolo (GUSs s
M;u,ulfw,mvb(au)lw\@:ﬁjﬁ)‘_;urwmj:w;;@\}s,ugauweagﬂlfwﬁ‘h FAA R ARG Y
03T sl s & S 4 550 0 0 53 05 STV D53l STl )87 Sy 3 Shes 50 5l e o 8L S ke
JB 3 Shee 53,87 I8 15 Slse ol ehaslsl (o5 a S 53 1 aw e 4 Og5k A8 Cale el ol (1> 11 A s 70
Sls Rl 5l S b

LGleds ()LAL:? ‘&L:"‘:‘i' d,‘;f 03 5 s § O 95k 4(})#&\ QSV\:.K 6‘&05'5

* Corresponding author E-mail: e.mamnoie@areeo.ac.ir


https://doi.org/10.22034/ijws.2024.364935.1451

v Sloss 3l b S gyl s Gkl bl S acile slend Sy ke

Sl J S i3 65 ol sa Il 5 5 S
580l el sl .(Aien & Mamnoie, 2014)
Wlodkiz oL (Cypraceae) b s o5
mods 5,k 51 AT Sl e iy s 4y S ler
S e S dasi 5 (S yron S Gblin 53 a5 o
Rafiee Sarbijan) <l 2.8 Jb s
536 3 acale ol 4al& (Nasab et al., 2019
dgﬁ;ﬂj(,\uu\;mfu&,u@;um Ges )l Sl
=pll 5 S g g L5 i 4l Laods 03 5
R00zKhosh et) 5" ede A 55 Tsdomes o158 (sla
Aien & Mamnoig,) s s 5 7 .(@l., 2023
et ol 536 )l 5l S 5 S7 5,15 (2014
Sl sl b LS A5 e e )3 L Yo
S B 0> 5 B s Shas 3 5 o
clacde J S gl Sy op pdglime 1 s o
Sl s s Sl ol s e
4 e ol L (Al-Khaz’Ali et al., 2023)
5 Sl 5o 6 S slaayja (5150 s
S oedd el fws ey 03550k
3208 4 e s Jpamms ol 08 S A5
sdid cla 1S Cale L Ol b 1S Cale
(GBS 4 s Ol Sl ol 03
(S 52 INTSRY (JieS 2T
e85 e T B S o (S IS

(Zand et al., 2019) 5 5" o, L

3

doddo

5 4G ol (Allium cepa L) ST, Sl
Sree ) S Alliaceae o ,5 31 dluygs
S okd e by Sl
«Zdls el (Al-Khaz'Ali et al., 2023)
3 VF Jle s 5l 5 Ses Ol 5 A5 Ol e
O sades Y/08F S 558 OF 1 i o5 54 O
S 0lSS s 53 5 S 5 STV 5 5
035 S )3 58 5 5 LA VYE QS e Y
Jsama ol o3kl 35,0 (MAJ, 2023) ol
S st S BB sk o sds Zel 0l o
o) el iS4 0k S O ol e
54l o5ls ool oS
.(Rafiee Sarbijan Nasab et al., 2020)

LS Wi ] Ol e a4 ST Sl
Sk sl (GorpS Slaady; (S5 S
5 Cans S iy Ayl ol s ehsa
Sl G sladale LB,y el
Mamnoie & Atri, 2020; )
o e S1 &S 6, ba (Gupta et al., 2020
o Dolast 555 plail g5 5 p slacide
cile Dol e 5 g e 3505 d e )l 4
Gl ol 518 Ao )3 AF LYY 5L 53 58 ola
.(Ransom et al., 2004)

S 03 Bools S acile slas S o e Sl
Sl bl 4 Olse ObS s
sl Jaals 5 S o il (Cyperus rotundus)

¢W}§L}iy3¢ﬁjr€.¢¢jgg|ﬂwl§)gb)



(V4 5,8 slacdde (2l ales /OVFY) OLn 5 o 5as

)

SNasne b s 5k b BB > Shas 5 ¢ o
S CdS S AU cumes ols JhlH
«Jslas ,> (Ebadipour et al.,, 2012) c.ily
S e 5,518 48 wisls 0Lis of Ky &
el ol &S 035 5 05715 ol 5 0531 S
das RalS ok sba ) Sl
,»> .(Rafiee Sarbijan Nasab et al., 2020)
s ale 8 suz Ll K sl il 8
5,5 L (Cyperus esculentus) s} S SLT
Sadi & Saeedipour, ) 4s,s 40 345Ul
Oysd gl (2018
09,94 sl 3D 5 (Felix & Boydston, 2010)

M)J 4

s J 8 (Yelverton et al., 2013) ws 55 AD
5 B oules A5 ile Ol A4S Cale
~Cale J RS (sl o Asl p O3 pancS 5 s
b camis 5> pDlslgl S ok 5p sl
sshe ool a8 e (D3 g
Paszko & Muszynski, 20175 )
- AS e ol s «(Song et al., 2019
RSt 3l Al slacale J 28755 il
¢Sory 5 (Cirsium arvense L.) ol
Axb 3 (Convolvulus arvensis L.)
& iagy s (Paszko & Spadotto, 2022)
Keeling et al.,) o, 5 KUS Ly
525 S Wiy S ) 4 el plani] (1989
) oty HESA 3 (;}15 VA Hlas 4 O g5l
o ys A 1y sy) Cm)\w‘ ol 531 ¢ i 95 e
Herrmannetal.,) o1, K 5 o . uS J 25

51 (Goal®, 30% SL) ;s ST i Cale
'(PPO) 18105 5 s 5555 1 2133k 03 8
3T S SIS 1055 B n 5 n Pl
Jos o s Cnl@ IS 5" o e s 53 s
Pl s s SR 4 55 SR8
23 el O35 Bom s n T cal (S 0L
Al g s 03 e (Bl JS
FS Ty Cow gm0 USRS
45 35k B donsan 4 OAdedS |
S G5 058 L ST S s
& o Sl go o Fin 5 a3 gr 3155 0S|
Janaki et al.,) 5,5T o @al3 1) kg o
«(Totril®, EC 225%) Ji.S,T (2013
Olsie 4 o8 Sl I g 5 )3 8 01550
slacals J 287 ¢l oled 5 bl 2S5 Cale
(Allium sativum L.) e 5 5k 53 <5 e 5,a
Zand et) ol odd S cho ) ey Dy sed
(Ronstar®,12% SL) o,;Ls181 .@l., 2019
S S nta B 5 wled (sl S ke
TN WIC N PO SN PNt IS P4
A sl Cwl sl &S (Senseman, 2007)
Oy sew |y 5l 5 (Oryza sativa L) Er e
(McElroy et al., 2017) &S J =5 oo 9 ymy
= 2,08 cobplail sla 218 s el
Dby @S sl ST S )
Shs b s sbaale Ja5 5 gk
Maknali & Shimi, 2010;) c.ils
b s 055 5 (Ebadipour et al., 2012

!, Protoporphyrinogen oxidase
2 Heme


https://en.wikipedia.org/wiki/Protoporphyrinogen_oxidase

s S 3l U SIS gl 5 skl eyl 5 ACie bt Sy pke

&.\)’Q)L@Q&ﬁ\jfﬁw)\i)‘gj‘;f)bdlﬁu u.:s;,a.l& JJ.:)KSJJJ; u’&)\fﬂ(ZOl?

.Mrlqd“;bji-j\ﬁ:‘))d'r

b w9y 9 3Mg0
5 &3S Olidsd S e Sl s Rash ol
Jlo 33 (b (So,2) 0L S o (b mls
o Slaseia s plal Voo B AVAA o5
WY 5 am 3OV SLlae Jgb ¢ fals 2 leT
P, EE TY 5 amsn YA LUl 5 s
‘_;\ﬁ};.)T\{di)Jcbuj‘Jh?*/\ui\ibjT&u
Dbl 5 Jkime (sladlws) b Sisans 5 p 5
1o all (Sl bage L oS 5 08
315 ol a3 FA Syl o am s atd e L
23) 318 Bl a3 e Dl ar s a8
Cusby 5 (515 e am s g3 gite adlo I &
S Slabein il o 1o FO b i
Jodr) Sl ol onls OLid 55 Jad 53 as )50

0

S 30 3a e3le p S STVNY Slie s 055,
IS (Aoys Vo) JalS b 1) 555 ol
55

car & el o pansSs i Cale ety
s sbaale JiS Gl Seagte Sose
o sl S 5 LSS S g 5 5 el
-+ .(Shaner, 2014) 542 o oslizal 3l sl
o5 5 Ol 4 ey 5,118 b oS g5k
P15 5 slacale Gly (8 paw 51 8 S s
(Pezenti et al., 2020) 5 S J =5 4o

L Lol 3 ebplal 3 puome Sllllas & 4 5
Ol 53 (S 5l 2 pdsbsl (gland J 257
PR (Bl 5 e Bl ¢ e Ol
5 edslsl J ST 53 3 g0 Sa S Cale LIS
b Gl Gl 03 6 5 s s a3
S Cals GLS awlie 5 oy p Coda

(b3l oo B sk 9 (K3 Slogas ) Jgu
Table 1. Chemical and physical properties of the experimental site soil.

Organic material

Soil texture (%)

pH

EC (ds m?)

P20s (mg kg?) K20 (mg kg?)

Sany Loam 0.15 79

171 23 220
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Table 2. Names and application rates of herbicides used in the experiment

Common name  Trade name  Formulation Dose L ha? E;je gal Manufacturer
1.5 (0.75+0.75), Dow
® 9
Oxyfluorfen Goal 30% SL > 450, 600 AgroSciences
Oxadiazon Ronstar® 12% SL 25,3 300, 360 Bayer
Bentazon Basagran® 48% EC 2,3 960, 1440 BASF
Pendimethalin Prowl® 45.5% CS 25,3 1137,1365 BASF
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Table 3. Analysis of variance (Mean Squares) the effect of herbicide treatments on density and density reduction
percentage of nutsedge.

20 DAT 30 DAT 40 DAT
Source df . Density reduction . Density reduction . Densi_ty
Density Density Density  reduction
percentage percentage
percentage
Year (Y) 1 2255™ 60.75™ 2120 18.75™ 1728™ 0.19™
Block* (Y) 4 2.59 0.07 0.46 0.32 0.32 0.13
Tre"z‘;r;‘e”t T 16708~ 714™ 14708 798™ 12669  1093"
Y*T 7 82.69™ 0.75™ 49.50™ 6.33™ 23.58™ 4.91™
Error - 326.04 72.78 277.93 58.89 267.89 69.92
CVv - 14.45 19.07 14.40 13.89 15.82 12.78

ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, Year (Y), Treatment (T) and DAT (Day after Treatment).
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Table 4. Analysis of variance (Mean Squares) the effect of herbicide treatments on biomass and biomass reduction
percentage of nutsedge.

20 DAT 30 DAT 40 DAT
Source df . Reduction . Reduction . Reduction
Biomass Biomass Biomass
percentage percentage percentage
Year (Y) 1 7217 233.917 409.07™ 35.97 1272.78" 0.02ns
Block* (Y) 4 2.47 0.39 0.45 1.86 0.46 1.34
Treatment 7
(M 3465™ 970.62™ 2402 885™ 2000™ 1151
Y*T 7 15.74"s 0.55" 11.99m 6.19m 13.12™ 4,33
Error - 202.07 72.71 72 59.31 100.65 81.89
CV - 25.33 16.33 18.21 13.2 24.12 13.28

ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, Year (Y), Treatment (T) and DAT (Day after Treatment)
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Table 5. Analysis of variance (Mean Squares) the effect of different herbicides treatments on biomass and reduction
percentage of nutsedge underground and marketable yield and yield changes of onion.
Nutsedge underground biomass Marketable yield

Source df Underground Reduction Marketable Yield
biomass percentage yield changes
Year (Y) 1 20.39"™ 1.57m 85.06™ 107.02™
Block™* (Y) 4 0.94 14.16 0.58 0.15
Treatment 8
(M 11.3™ 1940™ 1057.83™ 2721.78™
Y*T 8 0.19m 4.49m 5.04" 9.20"m
Error - 1.57 89.34 30.61 102.79
CVv - 16.80 18.12 24.01 16.10

ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, Year (Y), Treatment (T) and DAT (Day After Treatment)
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Table 6. The effect of different herbicides treatments on nutsedge density and reduction percentage at 20, 30 and 40
days after treatment.

Density
Herbicides Dose (L ha?) 20 DAT 30 DAT 40 DAT

No. m? (%) No. m? (%) No. m? (%)

Oxyfluorfen 2 69 ¢f 56 65 ©f 66 2 59 ¢ 770
Oxyfluorfen 0.75+0.75 121 ¢ 45 ¢cd 108 ¢ 57 o 954 66.5

Oxadiazon 2.5 179°b 34¢ 163 P 45 ¢f 141° 51 ¢f

Oxadiazon 3 136 ¢ 40 ¢ 128 ¢d 53 ¢ 117°¢ 63 cd

Pendimethalin 2 2022 31¢ 1912 38f 1742 477t
Pendimethalin 3 151°¢ 3g de 140° 49 de 133 be 59.5 d

Bentazon 2 86 ¢ 49 be 81¢ 60 be 69 ¢ 71 be

Bentazon 3 53f 63 @ 47f 738 39f 882

LSD 5% - 21.36 10.09 19.72 9.08 19.36 9.89

In each column, means followed by the same letter in each treatment are not significantly different (LSD P < 0.05), DAT (day after
Treatment).
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Table 7. The effect of different herbicides treatments on biomass of nutsedge aerial parts and its reduction percentage
at 20, 30 and 40 days after treatment
Aerial parts biomass

Herbicides Dose (L ha?) 20 DAT 30 DAT 40 DAT
(gm?) (%) (gm?) (%) (g m?) (%)

Oxyfluorfen 2 31.65¢ 65.992 264 f 69.99 @b 23.23¢f 80.8 @
Oxyfluorfen 0.75+0.75 53.15¢ 5234¢ 42684 §0.27cd 37.46 % 69.97 ¢
Oxadiazon 2.5 80.262  40.17¢ 65.54°P 47.39 f 59.05 @b 53.17 ¢f
Oxadiazon 2.5 47.34 ©

' 61.34°¢ d 51.8 ¢d 56.12 ¢¢ 47.2 be 65.68 cd
Pendimethalin 2 92.062 36.8F 76.91@ 40.18f 66.95 @ 49f
Pendimethalin 3 68.34¢  44.489F 57470 5pde 54.53b 62.06 %
Bentazon 2 39.3 ¢k 57.34bc  335f 63.3 ¢ 28.72 d 74.04 bc
Bentazon 3 22.93°¢ 73.43% 18589 77.692 15.75f 90.77 2
LSD 5% - 16.82 10.09 10.04 9.11 11.87 10.71

In each column, means followed by the same letter in each treatment are not significantly different (LSD P < 0.05), DAT (The day after
Treatment).
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Table 8. The effect of different herbicides treatments on underground biomass of purple nutsedge, its reduction
percentage, marketable onion yield and its changes.

Underground biomass of purple

Marketable Onion yield

Herbicides Dose (L hY) nutsedge
(g m?) (%) kg m2 (%)
Oxyfluorfen 2 14.58 9 76.59 b 7.74 "¢ 56.75°
Oxyfluorfen 0.75+0.75 28.99 « 53.46 ©f 7.37% 51.08 ¢
Oxadiazon 2.5 36.27 % 41.78 5.8¢ 32.11°¢
Oxadiazon 2.5 23.61 % 62.09 d 6.63 bd 41.94 ¢
Pendimethalin 2 42172 32.329 6.43 <d 36.85 %
Pendimethalin 3 32.12%¢ 48.41° 7.02 b 44,29 <d
Bentazon 2 18.59 ©f 70.17 « 7.52 b¢ 52.5 ¢
Bentazon 3 10.48 9 83.19° 7.91° 60.76 ©
Hand-weeded - 0.63" 9892 10.632 93.252
LSD 5% - 6.51 11.93 1.48 11.12

In each column, means followed by the same letter in each treatment are not significantly different (LSD P < 0.05).
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