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mesosulfuron+iodosulfuron+mefenpyr-diethyl in Avena Ludoviciana Durieu.
control under hard water and adjuvants conditions

Mahnaz Mirzaei®, Eskandar Zand and Hamidreza sasanfar
Weed Research Department, Iranian Research Institute of Plant Protection, Agricultural Research, Education and

Extensions Organization (AREEO), Tehran, Iran
(Received: August 2, 2020 - Accepted: December 16, 2020)

ABSTRACT

The present study was conducted to investigate the effect of different water hardness levels on the efficacy
of clodinafop-propargyl (TopiK) and mesosulfuron+iodosulfuron+mefenpyr-diethyl (Atlantis) with and
without adjuvants in winter wild oat (4vena ludoviciana) control. The experiment was conducted in a
factorial arrangement based on the randomized complete block design with three replications at the research
greenhouse of Iranian Research Institute of Plant Protection during 2017-2019. The experiment factors
consisted of the herbicide doses including 100, 75%, 50% and 25% of the recommended label rate in the
field (recommended doses for TopiK and Atlantis were 64 g a.i ha-1 and 18 g a.i ha-1 respectively), five
hardness levels (0, 250, 500, 750 and 1000 ppm) and different levels of ammonium sulfate and urea
ammonium nitrate adjuvants at three levels (0, 1 and 2% v/v). The results indicated that the water hardness
higher than 500 ppm led to a reduction in the efficacy of clodinafop-propargyl in the winter wild oat control;
however, the efficacy of mesosulfuron+iodosulfuron+mefenpyr-diethyl was not influenced by any level of
water hardness applied. To reduce the negative effects of hard water, 50 to 75% of the recommended dose
of clodinafop-propargyl herbicide with 2% ammonium sulfate or 1% urea ammonium nitrate can be used.
Furthermore, mesosulfuron+iodosulfuron+mefenpyr-diethyl with 2% of ammonium sulfate or 1% of urea
ammonium nitrate may also increase the efficacy of the herbicide due to their positive impacts on the
absorption and translocation process.

Keywords: Ammonium sulfate, Atlantis, Topik, urea ammonium nitrate, water hardness.
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Table 1. Characteristics of herbicides used in the experiment (Zand et al., 2020)

Common Name Trade  Formulation = Recommended Chemical pKa  Consumption Registration
Name amount (L/ha) family time date in Iran

Clodinafop- Topik EC 8% 0.8-1 Fops 291 Early to late 1373

propargyl wheat tillering

Mesosulfuron- Atlantis OD 1.2% 1.5-2 Sulfonylureas  3.78  2-3 leaf stage 1387

methyl+ of grass weeds

iodosulfuron-methyl
sodium+ mefenpyr-
diethyl

plnil Alesl ot J 28 Jayl 15 s i 8V

sl s Sl daody s Ol 325 S o 5 LS

Sl 9 b Jobro (g5l odlel S 095
Gk el cs ! il plosil 5l 3



(\)\V)'JA‘SLAL_U&JJ‘DA.Leu/(\f.")é)b&wj&bﬂ YY1

O3 slaesls ax Sl o Se3lul Lol 5055 5 A
Saben pie s Lol (a0 5 o 5 Lo
LA eyl mbsl s el
.(Moss et al., 2007; Roskamp et al., 2013)
odly Jul>w g 4550
Oga3l 3 eslizal b Jool (slassls uilsls a5
Lo dons 5 S5l 3 5 o Zlabls LSD
OSly eomen A <=L>.=;l Minitab 18 )\jélp;
i s 4 ey Jo 2 5 addle 505
Sl il slass 5 s O S
S0 Jue o baesls a5l 5 5l eslizad L oSl
Slse 2L ) p G (S dslae) 95wy
Slsle SaS w4 db g e s ls g0l el a5
A sy Sigmaplot 12

f= y0+ ax +bx? (V) dsles
5k e dissl 5 eyl sl pl s &S
WV V] U o

Cod LogdVy S Sl isale S

39381 dlse 2,2)'5 Gl (s 3
cilss glags a5 sl LS bl 4 @Li.}
S s ol e 5 SO iSaile
Solsgme A paisal S 58 5 (PSH/0Y)
Ol sl Jhe BN 505 (P<+/00)
5 Sb isaale 5 blaze 3 el 08 li
5ol e blize 1y il 05 O o
)‘Ju.l;u )L:.w.g J-?d)_} » fj"‘j"T C)Ldjj—w aﬂ)lS
Sob JiScile 3 Jlie il aS - s (P<e/0Y)
oo 2 Dbl s any LS4 bl sla,ssU

6[.&)3 (V d_}.l}) bja; J\JJ&A d.;l;-juy).: j;d)ﬁ

A eslanal Lacale e Ol g S gl J sl
sl sl S 5 Sl Sl Gy
250k baw e il bods 5N 5
Sl el & sl s s 53 5
Y ey S5 5 (S slad cpadly) il 1S
253 b oLl 3 e 5 A8 S 15 Ay
3 sl 453 Y0 5 o ol Sl a3 V0 o)l >
LA el HlE Aoy N cuby s S

.(Hammami et al., 2014)
Ve ks« u.ibaohlf BRI ) PURNT SR
S b gl e Sl Y Cw)l},udm
SUISUISS Cad 4 oo gy 213 255 5 05 ¢
S sk i s S (gl o e 4
Coson okl 5 LA LIS b O son
55 OIS dajdy Jhoss Sl m o LE el &l
OIS o 3 6 gy 5 B3 S5 (S 55 al> e
Yo sles j3 S8 d=ls s LaollS s axils &5
eldss Col) Vo8 sl by ol S sl ax
Gl osbel g s S 15 Soob cele ke
Ko cilien pslie 03,8 6Ll L gl 55 dajles
JOu e sk pins Ol 4 s Sl S
jJﬂTw:@QMJJWMN 3 VOr (O
o3l jho e 5 dald Olgpoas oa oigs O
Jols a3l esle Jleg «Sad DMl 1 s
aw 3 oyl <=ny u\ﬁbcﬁyi G F WO TRILY
ol oslel glad glowe 44 Ao s 55 5 S cjwcld—w
B sy slags o s iScale OLL s 5 ad Jlesl
R PR NI PWEPTIN R
Kaws Sl oslizad b 5 S Sid U Ller de s
CHl eSS Sl J3U sl s et UAL,VM
WY A5 s e e L S L AT
) e s A plnl L gs LiE 5 LS s 2

c.LLJ_.v S Cﬁw )\ aJu')' QL@S Lf-.l.}'h r‘.b‘ ‘Lf;l'i(""”



AN/ w0558 ss5n 5 h5sks e lesslS Gl tSiile LTS )

St asdle 53 Jlie Sl (PSe/0Y) Jls pne w35 o gl S 3 )8 5 SGb S ile il
Jlize J iman 5 oyl ff-“'fi R S 1ol e 5 PSe/00) s pme i
3,8 5 ol e o Sob iScile 3 wlBan dls i s N 5055 PSe/0Y)) (ols e
Ny S05s Sas p sl psssel Sl ASile 5 Bla I els 08 blie ol

(V) 255 5l gne S 28 5 Dl e 5 s O e s U

S SNy 503 Sa p el el

39591 3lg0 353,89 Ul Buw (S LiS ke 55 il Co (v g Vg 559 il yly 4320 S Y Jous

Table 2. Variance analysus of the effects of Topik dose, water hardness and application of adjuvant on fresh weight of Avena

ludoviciana
Source DF Mean Square
Ammonium sulfate Urea ammonium nitrate

Block 2 1.25" 6.02"

Dose 3 66.93 23.45"

Hard water 4 0.89™ 3.84™

Adjuvant 2 32.45" 31.78°

Hard water* Dose 12 1.36™ 0.74™

Dose* Adjuvant 6 2.35" 3.08"™

Hard water*Adjuvant 8 0.86™ 0.73™

Dose*Adjuvant*Hard water 24 2.13" 1.78"

Error 118 1.35 1.06

Al go o> S g g zakaw 5 I3 gime g (6l me pas odimd (LS Cad )i & ik g s 1S

ns, * and ** indicate non significant and significance at %% and 1% of probability levels respectively.
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Table 3. Estimated nonlinear regression parameters of Avena ludoviciana reaction to Topik herbicide in hard water in the
presence of adjuvant

Adjuvant (Yo) a b R?
Not applicable 6.64 (0.26) 0.12 0.0001 0.99
Ammonium sulfate 1% 5.3(0.16) 0.08 0.0007 0.99
2% 4(0.99) 0.05 0.0004 0.87
Urea ammonium nitrate 1% 4.07 (0.69) 0.08 0.0006 0.96
2% 3.2 (0.59) 0.06 0.0005 0.93
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Figure 2. Relationship between Avena ludoviciana fresh weight and Topik dose in hard water (1000 ppm) in the presence of
ammonium sulfate (a) and ammonium urea nitrate (b)
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Table 4. Variance analysis of the effects of Atlantis dose, water hardness and of adjuvant application on Avena ludoviciana

fresh weight
Source DF Mean Square
Ammonium sulfate Urea ammonium nitrate
Block 2 1.433™ 0.72™
Dose 3 43.5™ 3.56™
Hard water 4 2,77 1.55™
Adjuvant 2 479" 17.17"
Hard water* Dose 12 3.30™ 2.85™
Dose* Adjuvant 6 11.47 12.5™
Hard water* Adjuvant 8 3.58™ 2.88"
Dose*Adjuvant*Hard water 24 3.29™ 1.83™
Error 118 0.88 118

Al go o> S g g zakaw 53 I3 gime g (61 gme pas bdimd (LS Gy & ik g s 1S
ns, * and ** indicate non significant and significance at %% and 1% of probability levels respectively.
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Figure 2. Mean comparisons of the effect of ammonium sulfate (a) and ammonium urea nitrate (b) on Atlantis efficacy in
Avena ludoviciana control.
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