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Effect of Clodinafop Propargyl and Tribenuron-Methyl Herbicides with Codacide Adjuvant
on Wheat Yield and Yield Components (Triticum aestivum)
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ABSTRACT

In order to investigate the effect of codacide adjuvant on the efficacy of clodinafop propargyl and tribenuron methyl, a field
experiment was carried out on wheat at the Iranian Research Institute of Plant Protection in Alborz province during 2013-
2014 growing season. Treatments included tribenuron methyl at three doses (10.5, 12.75 and 15 g a.i. ha®), tribenuron methyl
at three doses (10.5, 12.75 and 15 g a.i. ha®) + 0.25% V/V codacide, clodinafop propargyl at three doses (0.048, 0.064 and
0.08 L a.i. ha®), clodinafop propargyl at three doses (0.048, 0.064 and 0.08 L a.i. ha™) + 0.25% V/V codacide, and weed-free
control. Herbicides were sprayed at tillering stage of wheat. Results showed that clodinafop propargyl at 0.08 L a.i. ha?
performed better regarding grass weed control and application of codacide adjuvant with this herbicide increased its efficacy.
Application of tribenuron methyl (12.75 g a.i. ha'*) + codacide resulted in highest reductions in broad-leaved weed density and
dry matter (95% and 93%, respectively), which was not significantly different with weed-free control. Wheat biological yield
(3275 kg ha'l), grain yield (2200 kg ha*) and the number of fertile spikelets/spike (6.26) were 22, 40 and 13% higher than the
weed-infested control, respectively. The lowest yield among herbicide treatments belonged to tribenuron methyl (10.5 g a.i.
ha'') with harvest index of 34.04% and 36.50 fertile spikelets/spike.

Key words: Harvest Index, grain yield, weed density, weed dry weight

* Corresponding author E-mail: farokh.farzane@gmail.com



MY 5 aclacds oosls s /O 0L 5 4l 8

aA

L g, 9 dlge

el D e ge w5 52 ST
JS a5l b LB s 5Okl s Wl 5l
sboled A Ll 1SS Dl 5 sled WL ol
v Daosess Sle a5 0 (S
SUSa 53 6 g ele S 10 5 VYVO ()00 s
"SS oSdle G s = Ol sl
e;yuu(,ﬁ\ojwvo N/0 e 4 e g5
hlula S am @ S s Y0+ e s
SSdile G 4 5 ol was bl
A s [N LA i 4 bsks n ogblus S
sl ¢ a5l esle Ogds HLSa 5 6 ge esle 2]
Jobsn el Sde Caa 1Y 50 O
DSa 30 se esle md v/vA 5 0[N GV EA Gl
Wl 5 lals S e 4 ez Ao /YO 4
SS A e 2 (Ja ) s bl
53 Ay a5y 5 Aty i Jeld) e w e
Ao a8 B s e 18 01 sk (G,
o0 p S o) S ke COIS ) S oS
S a5 b o) ol cpl s el
Sk Jlesl pbil 5l da 35 1YY olo 31 Lauil |
Sl s MY S andul S LS jasie 4c g
Yoo St gl Cgr Aile e el S
Voo S sl 1 S p sl Slid 38 p SIS
Q:é)éud}fjsjsdﬂajypa)jlr;)l:s
iy eps5 sk s s dlesl oS as IS 51 1S
S e b dald DS s s s aglacile &S
U NP

A e o g3 sk Bl Ll S e
Aol Olge a5 ol il &S a0 VL Cad
@S ks &S 0f e D 5 5 acile 4 esyl
A3 S ks Jlael OF b cond 5 A

o

LV RY-T

SOy sege I (Triticum aestivum L) ke o b oS
cla.ﬂ .(Montazeri et al., 2005) LiL o Ol 5l ;3 ailies
DS 15 AT 5 Osdke g b pl Ol 53 p S 2S5
Al o Ol N0 s sk A WU WIS L 5 ey
23 45 (gadaze Jalge L Ol gl 53 08 a5 (FAO, 2014)
Gl ol 3gdoes ol 3sgie §aglacile 0T
A 3 S oS Ul e s (Montazeri et al., 2005)
S pAS CudS 5SS S s S SE Ll
5 GSEy e Cupde pde 5 aglacile ol
5 M sl G e S aglacile L e 0T J S
SIS ) ) S S S e 2l el oS L O
Olesen et al., 2004; ) il o ol oS 5> Ske

.(Soufizadeh & Zand., 2004; Grichar, 2006

ol b Kaly b pisiide O as giluae sl p
g_érmjd_;hjjﬂ J‘jﬁ >ﬁ)l5 LLA&SQJJ& .]o')’h}-\ QM
DB g sy jaglacde J xS ¢l chle S
4 aS s JLS S u;‘;;pl;\f.(Kudsk, 2008) Jdﬁ.fdn

35 035 8 Al O350 L S Cile O o e 3
Wl Sl sy 5 I Snssl esle K Lluls S
Sydome s 5 Kby e Pl a1y (65,5l e e
2 2 GRS (S dpe R 038
ﬁ@&x@ﬁjw)‘}oﬁux‘ﬁm
L,,‘.‘—)‘) )l M)J qo JALJ: J‘.LLN\D)S L Jj?'jﬂ C)L:SJS
Al gl LS ik o (V5 85,) b LS

(Anonymous, 2015) csl of e (As ;3 0) aLS

Alls oS ddom S35l esle b yme (nlasl ol bl 5 s
E) u:s;f);&)b éLAJS;&LO o‘}o.h 4.: QT L;ibts BB 9
3,80 5 0l 56 5 o5l s aslacile J 2S5 5 2SS e

D C.\;f Jjﬂu« Sl 5 «ls



aq

vl ASile Lol ea Lluls S s sslesle 30

C)AJZA&:”@LMA@QJSJAJ\ v_e:LaJ Sy o w
5 bl (G)ls i sed e et als > Sas 6l 5
Meu &W%)JJL"';JAQ‘M‘ J\«d).)

s S sl olis il agkee 4

pkiS w5 Shas  bajlad Sl sl g (rmen
Jsame 51 (S5 558 Sk 08 Jol= 5l
4 S il 5 Shas (0515 el fos 4 (5S40 5

23 S ko (5 acils 02D

bl oy s Ses by el s Sl
s 8es 5 oS a4l s Shee (p S 555 02)
s D8 Olen (St (VU il s JS) 03 Sy
3,5 s Ve s O Jels e S
SAS il 5l el L Sl
b 3l b Sle awlis 5 (SAS Institute, 2000)
A bl Ao gty a3 Sl (Slaglie O 55
Saglacile e Os) e ASaile oS Gl
2 okbsr eslads sale 5 St
AT skt e 0 LI 4 S g 5 aslails
Pl ASile a sl Dme g b o]
3 S
jpslaule
Wisg 2 g Spglade iS00 S
«(Veronica persica) |y : Jols S g 5 aslacils
& sl (Sinapis - arvensis) i Js
Descurainia )  Jsexe 2S5 (Sisymbrium irio)
Lolium ) ozx ol S SSLL 5 alacile 5 (sophia
s (Avena ludoviciana) _i>; Y, (temulentum

L35 (Bromus danthoniae) . s

U 5o om oy o b5 55 ey a0 ol e
ol b o i Jlasl §aglacile S 0 e
SOL VIO LBl 5 e pd Jib a e (25 Al S
A plil S 5> O I ¥ oISl
2SSl gl ol alS gl
o a3 S 5> Lt 0y 5u0s 5 S S Slales
RN Glde w50k clisls isde Sl sy
iy S L S Sk B s Bhos s m 00le 2
)zfﬁﬁ),&duuﬂp ol Jals jskie 4 5 U
o 4§l 5s LSk s ol S &S plasles
s o oS s ) ol desles S ile Sl i
LS s o b oalizad (gl ol 51 2 V/0 e o (1

Al ansl o, (’“"‘f L

055 0S5 a by slagglsy sl sk o
Slles 51 500 T omplacile ¢ e S
23 paile 0v 3 00 slal b Sl S S ilen
Cond 35 SlnsS K soedi dlew G
S ) we S iy SF e e e
R R A D R
(2l &S 0T sduled Caand 0l &5 5,8 S5 & S 5
O3 5 ooled Jaglacile §aeme oSI5 e
amyd e Odd S 3l ) e aslacale S
ol (Cole (A e w3l S il ax 55 VO oyl >
grome (SI5 S dons S e LS S
G Lol i 03y 2alS dsys 5 5 aclacile

MMWQJSJAGMAJZWM@

S5 P 5 Jo (S Sl ey p A5 olg il
ool ATAT/ 6N F b s ol bl Al
Sl oLl Cer A, fead OLL s 28 S
i 53wk 315 i sl e 2 S il

chf als s Shas 5 €l 5l 059 sl ashon slaws



MY 5 aclacds oesls s /O DL 5 4l 8

Goacdle o3 ) aals Sl 5 5aslacile [2alS 4o
Zamiri, ) (§ o pmomad L3 5 J 28 do )5 1 S (slyls
SMie a4y 05l s S5 SSdle S 55 515 (2016
Llols S o ys 070 ol e 4 SLSKa 55 6 S0 osle 1l +/0A
L Sro sacbais faeme Six05s doys AY

55 JAS Gacdle 6o D) dals 4 o

sl faame SUS 03 IS Olpe A
S 53 o ise esle 1 /oA Sl Glate S LSS0
el s Ao M SlE b L5k p csles s scale
b Saslae §aame oS5 Ol 2 VL RS LS
Olps 0y eS cpizmen il bajllie ads &l S
A s 1 S S s aslacile f ez (SIS J xS
O dsar) as Bls Llals S LSS 55 055 o3l )
b (Mousavinik et al, 2009) ol,Kes 5 K35 5w 30
b kibsn cplesls aSde o il JLbl Lal58
S8 e (G355 osle L SlSs 30 i se 03l p S N8l
5 Goacdle woonD) dala b o(gls gme OVl O
DB Sas5l esle 5 2g a5 acile SUS055 RS

Sy als 5 acdle J S sl scile

iz U35 5 oS5 SralS do s Slke alie V Jsis
4 o odkd ihan Cad s oaglacds e
(.S\JJ o Loy 3550 5 das e Ol T edlS ol
Ol Sl (V Jsdr) 580ks amlis 5 aglacile ¢ yors
o 5 g0 o3ls r;\Y/vo Sas 4 e Og5sus S les 45 sl
dals b ods)s /Y0 s 4 lals oS ol e 4SS s
sl ols pae e (s ers) Sacde O
osb b sasbile paeme Codly s il bl
e (S5 S o3 40 350) LS J S Clis
St O35 Sl Ao 3y5e 53 (G acile 4 el dals
Ol Slio (ke alis oS poe 3 alacile ¢ sazs
Oaosus s SASale 5l K s pff VYV ldde aS sls
L i 035 IS (Aoys AY 51 ) o mi e
dodr) Sy s s 4 G bajled 4l 0 S
(Lo VY/0Y) K039 J a8 Hlde o eSS comas ()
Spoe SAbile faeme (loys OVITA) oS5
oS V0 Sl w Glane (5 pacile 4 esylD) sl 4 s
Zeidalietal., ) Ol,en 5 Jed 55 JLSKa 536,550 05be

A e Ssgas s SSCile S A S )18 (2017

ol jlaxs 5o, Vo 50 5 aslacile (Al o )d o i uile Wl gl il - ) Joaa

Table 1- Effect of different herbicides treatments on percent weed reductions 30 days after herbicide application.

Treatments _ Broad leaves _ _ Grasses _
Density Dry weight(g) Density Dry Weight(g)

Tribenuron methyl (10.5 g a.i. ha) 57.28 e* 72.02¢c - -

Tribenuron methyl (12.75 g a.i. ha®) 73.91cd 80.85 bc

Tribenuron methyl (15 g a.i. ha™) 72.27 cde 82.24 bc

Tribenuron methyl (10.5 g a.i. ha*) + Codacide 83.33 bc 81.37 bc

Tribenuron methyl (12.75 g a.i. ha'?) + Codacide 95.83 ab 93.64 ab

Tribenuron methyl (15 g a.i. ha) + Codacide 66.59 de 77.32 bc - -

Clodinafop propargyl (0.048 L a.i. ha) - - 44544 55.88 ¢

Clodinafop propargyl (0.064 L a.i. ha™) 61.75¢ 72.39 be

Clodinafop propargyl (0.08 L a.i. ha?) 73.61b 88 ab

Clodinafop propargy! (0.048 L a.i. ha™)+ Codacide 41.50d 54.85¢c

Clodinafop propargyl (0.064 L a.i. ha™)+ Codacide 50d 50 ¢

Clodinafop propargy! (0.08 L a.i. ha™)+ Codacide - - 1450e 62.29 ¢

Weed-free control 100 a 100 a 100 a 100 a

*Means followed by same letters within each column are not significant difference at 0.05 probability level according to DMRT
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Table 2- Effect of different doses of tribenuron-methyl on wheat yield and yield components.

Treatments Grain Biological Number of  Spike length  Peduncle length Spike dry matter Number of non Number of fertile HI
Yield Yield Spike/m? (cm) (cm) (g/spike) fertile spikelets/spike spikelets/spike (%)
(kg ha™) (kg ha™)

Tribenuron methyl (10.5 g a.i. ha) 5700 cd* 17195a 506.25 ab 11.85a 12.65 cd 2.18a 3.32b 36.50 be 34.04 b

Tribenuron methyl (12.75 g a.i. ha) 7100 ab 16800 a 472.50b 1145a 12.96 cd 2.26a 33b 37.90 ab 42.63 ab

Tribenuron methyl (15 g a.i. ha) 6775 abc 17195a 564 ab 1157 a 14.55 be 243a 3.7b 37.26 ab 40.39 ab
B H -1

Lribenuron methyl (1059l ha™) + 5995 an 17700 a 517.50 ab 11.45a 13.96 be 2282 360 b 37.10 abc 38.99 ab
H H -1

Jribenuren methyl (1275 g2 ha’) 76004 17698 a 491.25 ab 11.30a 15.86 ab 239a 3325D 38.35 ab 42.92 ab
B H -1

gg‘é’:;‘égo” methyl (15 gai-ha)+ 7055 4p 16960 a 6042 12182 13.97 be 2242 35b 36.90 abc 41.30ab

Weed-free control 8100 a 17860 a 564 ab 12.05a 16.60 a 229a 35b 40.32a 45.69 a

Weed-infested control 5400 ¢ 14423 b 462.06 b 11.50a 11.32d 237a 13.22a 33.75¢ 37.57 ab

* Means followed by same letter within each column are not significantly different at 0.05 probability level according to DMRT test

355 3,80 51521 5 3,5kos s 3 )ls islassls HES Uil Gk yalie 1Y Jgan

Table 3- Effect of different doses of clodinafop propargyl on wheat yield and yield components.

Treatments Grain Yield Number of Spike length Pedunkle length Number of non fertile Number of fertile
(kg/ha) Spike/m? (cm) (cm) spikelets/spike spikelets/spike
Clodinafop propargy! (0.048 L a.i. ha) 6.47 bcd* 594.75 a 10.91 be 15.46 ab 3.47b 37.26 ab
Clodinafop propargyl (0.064 L a.i. ha™) 6.97 abc 498 ab 11.65 ab 14.81 abc 3.20b 39.12a
Clodinafop propargyl (0.08 L a.i. ha'®) 7.37ab 552.75 ab 11.27 abc 14.55 abc 3.12b 36.32ab
Clodinafop propargyl (0.048 L a.i. ha')+ Codacide 5.95cd 503.25 ab 11.42 abc 16.59a 3.90b 37.62 ab
Clodinafop propargyl (0.064 L a.i. ha')+ Codacide 6.02 cd 507.75 ab 1152 ¢ 13.36 ¢ 3.50b 36.07 ab
Clodinafop propargyl (0.08 L a.i. ha*) + Codacide 6.67 bed 472.50 ab 10.70 bc 14.37 bc 3.45b 37.42 ab
Weed-free control 8100 a 564 ab 12.05a 16.60 a 350b 40.32a
Weed-infested control 5400 ¢ 462.06 b 11.50 ab 11.32d 13.22a 33.75b

*Means followed by same letters within each column are not significant difference at 0.05 probability level according to DMRT
**= significant at 1% level, *= significant at 1% level.
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Table 4- Correlation between various traits of wheat as influenced by Tribenuron-methyl herbicide treatments

Yield components a b c d e f g h i j K
Number of spike/m2 (a) 1
Spike length (cm) (b) 0.804 1
Peduncle length (cm) () 0.332 0.274 1
Spike weight (g) ) -0.157 -0.493 -0.206 1
Number of non fertile spikelets/spike (e) -0.376 -0.252 -0.694* 0.245 1
Number of fertile spikelets/spike (f) 0.246 0.224 -0.901** 0.030 -0.895** 1
1000-grains weight (g) 0.213 0.038 0.306 0.511 0.285 -0.177 1
HI ) 0.264 0.073 0.74* 0.408 -0.488 0.715* 0.523 1
Grain yield (Kg ha-1) @ 0.337 0.131 0.888** 0.214 -0.792* 0.917** 0.282 0.900 ** 1
Biological yield (Kg ha-1) () 0.315 0.160 0.729* -0.182 -0.942%* 0.845%* -0.213 0.369 0.736* 1
ed density reductions (%) (k) 0.270 0.081 0.816* -0.021 -0. 949** 0.930** -0.07 0.602 0.886** 0.959** 1
weed dry weight reductions (%) (I) 0.347 0.182 0.751* -0.128 -0.987** 0.905* -0.232 0.501 0.816* 0.970** 0.977** 1
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Table 5- Correlation between various traits of wheat as influenced by Clodinaof propargyl herbicide treatments.
Yield components a b c d e f g h i j k |
Number of spike/m? (a) 1
Spike length (cm) (b) 0.116 1
Peduncle length (cm) (c) 0.597 0.437 1
Spike weight (g) (d) -0.320 0.320 0.094 1
(e) Number of non fertile spikelets/spike -0.567 0.049 -0.703 0.379 1
Number of fertile spikelets/spike (f) 0.518 0.356 0.954** 0.024 -0.761* 1
1000-grains weight (g) (@) 0.192 0.073 0.180 0.630 0.149 0.069 1
HI (h) 0.162 0.535 0.459 -0.073 -0.495 0.599 0.030 1
Grain yield (Kg ha) (i) 0.562 0.446 0.695 -0.210 -0.761* 0.771* 0.039 0.870** 1
Biological yield (Kg ha?)(j) 0.854* 0.105 0.720* -0.500 -0.834* 0.684 0.024 0.344 0.760* 1
weed density and reductions (%) (k) 0.681 0.464 0.733* -0.473 0.753* 0.717* -0.227 0.547 0.844** 0.881** 1
weed dry weight reductions (%) (I) 0.582 0.271 0.785* -0.275 0.923** 0.821* 0.004 0.701 0.929** 0.862** 0.872** 1

**= significant at 1% level, *= significant at 5% level.
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