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Table 1. Profile of herbicide tested
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Herbicide formulation

(LS Ho (g lxi soko Hludo) B pan oyl o 3315 ogzi
Rate Method of application
0.7 or I L/ha S b aeeal Bl o
PPI
0.7 or 1 L/ha RO
PRE
0.5,0.7 or I L/ha 290
POST

3 L/ha
PPI
S b el cols 2
2 L/ha } e o=
PPI
3 L/ha o
POST
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EC 33.3% Sonalan Ethalfluralin
20y FA g gl D3 REUTCNTY
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SL 48% Bazagran Bentazon
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Table 2. List of weed species in different regions

Region ke pb B el
o) SF okl Gl 9 Jro )i Scientific name Farsi name
Zanjan  Markazi Esfahan Chaharmahal va Bakhtiari

+ + + Amaranthus spp. s> gl

- - + Cardaria draba Sl

+ + + + Chenopodium album o idolu

+ - + Cirsium arvense ad,l>

+ - + + Convolvolus arvensis & yeo Soy

- + Datura stramonium 0,5l

+ Echinochloa crus-galli g9

+ - Euphorbia spp. S s

+ - Lactuca serriola S, ss2lS

R - + Malva spp. S iy

+ - Polygonum arvensis Acas e

+ - Portulaca oleracea Frpes

+ - Setaria spp. 53

+ Solanum nigrum St

+ + Sonchus spp. L s

+ - Sorghum halepens 3L

+ - + Tragopogon sp. Sl

- - + Tribolus terrestris Sz,

+ - Xanthium spp. Y
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Table 3. Density of weeds in Zanjan, Markazi and Esfahan provinces in intervals of 15 and 30 days after
post-emergence herbicide application

(23050 55 4331 olasd) 3 pdle o513
Weed density (Plants/m”)

o ile Hlag u..Su.Lc Jlada Oleduo! 3 ol
Herbicide treatment Her?llf/f:) rate Esfahan Markazi Zanjan
39, 59,18 SN 39518 59, Y 39518
30 days 15 days 30 days 15 days 30 days 15 days
Trifluralin PPI 2 17gh 21 abede 416 bed 267 abc 213 abc 213 abe
Ethalfluralin PPI 3 21 fg 21 abed 366 bcde 261 abed 129 cde 129 cde
Bentazon POST 3 20fg 20 abcde 827a 545 a 3l14a 284 a
Trifluralin PPI+ Bentazon POST 243 14 h 20 bede 365 bedef 222 bedef 117 abcde 96 abcde
Ethalfluralin PPI+ Bentazon POST 3+3 14h 16¢e 290 cdefg 200 cdefg 187 abc 173 abc
Imazethapyr PPI 0.7 22ef 22 abed 854 a 560 a 279 ab 279 abc
1 31 abe 3la 600 ab 472 ab 170 abed 170 abed
Imazethapyr PRE 0.7 30abc 26 abed 502 abc 406 abc 101 abcde 101 abed
1 26 cde 28 ab 426 bed 277 abc 49 de 49 de
Imazethapyr POST 0.5 30 abc 29 ab 382bcde 246 bede 264 ab 196 abc
0.7 35a 26 abed 594 abc 467 abc 193 abede 221 ab
1 32ab 26 abced 274 defg 136 gh 223 ab 176 bede
Imazethapyr+Surfactant POST 0.5 25def 26 abed 190 fg 121 defgh 217 ab 176 abc
0.7 28 bed 28 abc 230 efg 110 efgh 243 ab 195 abe
Imazethapyr PRE+ Imazethapyr+Surfactant POST 0.5+0.5 28bcd 28 abed 239 defg 70 h 43e 28 ¢
Ethalfluralin PPI+ Imazethapyr+Surfactant POST 3+0.5 22 ef 18 de 177 ¢ 86 h 160 bede 122 abede
Trifluralin PPI+ Imazethapyr+Surfactant POST 2+0.5 20 fg 21 abed 246 fg 132 fgh 58 cde 41 de
Imazethapyr PRE+ Bentazon POST 1+3 16 gh 19 cde 348 cdefg 249 cdefg 65 cde 49 de

Bl K0S b (gl sire IS 0= 0.05 mhans 10 5 )ls S e By S Jlas gt 2 50 a5 Slo Kl
Means within each column with a letter in common are not significantly different at o= 0.05.
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Table 4. Density of weeds in Chaharmahal va Bakhtiari province in intervals of 15 and 30 days after post-emergence
herbicide application

(&2y0 %0 )0 digr dlami) 5 acile o515
Weed density (Plants/m”)

G e *S “"L° f‘“‘“ 9y o @l 3 o 39y T ) o ol 3l o 39510
B Herbicide 30 days 15 days
Herbicide treatment rate
(L/ha) 55 6 5 dodi 55 6 5 dodi
Jpeldle Lamb's el Lamb's
Weeds squarters Weeds squarters
Trifluralin PPI 2 8.3 abc 2.0 cdefg 12.8 abed 2.0 cdefg
Ethalfluralin PPI 3 4.3 abed 1.0 fgh 9.3 abed 1.0 fg
Bentazon POST 3 8.8 ab 4.5 abc 8.0 abed 3.5 abede
Trifluralin PPI+ Bentazon POST 2+3 6.5 abc 2.5 bedefg 173 a 4.3 bedef
Ethalfluralin PPI+ Bentazon POST 3+3 6.5 abc 1.5 efgh 8.0 bedef 1.0 fg
Imazethapyr PPI 0.7 1.0e 0.0h 20f 03g
1 2.5de 0.0h 35ef 0.5 fg
Imazethapyr PRE 0.7 5.3 cde 2.0 defg 6.8 def 2.8 bedef
1 3.3 bede 1.3 defg 11.3 abed 4.5 abcde
Imazethapyr POST 0.5 12.0a 5.8 ab 20.0 abc 15.0a
0.7 10.8 a 6.5a 235a 10.3 ab
1 14.5 ab 6.8 ab 24.8 abc 12.3 abc
Imazethapyr+Surfactant POST 0.5 8.5 abc 4.3 abed 18.0 ab 9.3 abc
0.7 7.3 abc 5.0 abe 10.5 abed 6.5 abed
pnazethapyr PRES ImazethapyrtSurfactant 0.5+0.5 43 abed 3.3 abede 8.0 abede 3.0 bedef
531;1}1{1 uralin PP+ Imazethapyr+Surfactant 3+0.5 3.8 abcde 2.8 abcdef 7.5 abede 2.0 defg
Trifluralin PPI+ Imazethapyr+Surfactant POST 2+0.5 9.0 abc 4.5 abcede 13.8 abed 4.0 bedef
Imazethapyr PRE+ Bentazon POST 143 4.3 abed 0.5 gh 7.0 cdef 1.5 efg

Bl K0S b (gl sire IS 0= 0.05 mhans 10 5 )ls S e By S Jlas gt 2 50 a5 Slo Kl
Means within each column with a letter in common are not significantly different at o= 0.05.
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Table 5. Weed biomass reduction% in Chaharmahal va Bakhtiari and Zanjan provinces

spebaale SS9 gl w0

Weed biomass reduction%

GSGle o ol o 63 Jlxa oz
Herbicide treatment Herl&c/f:)rate Chaharmahal va Bakhtiari ok
SR 39510 Zanjan
30 days 15 days
Trifluralin PPI 75.82a 77.72 abe 4831¢
Ethalfluralin PPI 83.85a 83.90 abc 55.40 cde
Bentazon POST 83.90 a 76.57 abc 52.72 de
Trifluralin PPI+ Bentazon POST 243 7520 a 66.65 bed 71.84 abede
Ethalfluralin PPI+ Bentazon POST 343 66.15 ab 75.85 abe 72.76 abcde
Imazethapyr PPI 0.7 57.05 ab 67.38 bed 62.78 bede
63.10a 73.72 abed 74.27 abede
Imazethapyr PRE 0.7 67.42a 4522d 77.46 abcde
94.50 a 99.30 a 88.26 ab
Imazethapyr POST 0.5 79.83 a 97.80 a 71.61 abede
0.7 37.63b 65.50 cd 73.49 abcde
56.80 ab 81.78 abc 79.63 abc
Imazethapyr+Surfactant POST 0.5 8547 a 98.57a 52.54 de
0.7 9543 a 95.93 ab 65.20 abede
Imazethapyr PRE+ Imazethapyr+Surfactant POST 0.5+0.5 64.75 ab 95.68 ab 90.97 a
Ethalfluralin PPI+ Imazethapyr+Surfactant POST 3+0.5 57.80 ab 75.78 abe 81.54 abc
Trifluralin PPI+ Imazethapyr+Surfactant POST 2+0.5 7795 a 74.03 abed 84.43 ab
Imazethapyr PRE+ Bentazon POST 1+3 78.60 a 85.47 abc 80.84 abc

Wl K0S b (s lsgime B 0= 0.05 e jo il S i By S JBlas ein a0 a5 ola 1 Sk
Means within each column with a letter in common are not significantly different at a= 0.05.
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Table 6. EWRC rating scale used to score effects of herbicides on weed population 15 and 30 days after
post-emergence herbicide application in Markazi, and Esfahan provinces

IpEblle Care 59y LS UL (5)gmolS il i (b))

SiSale luie EWRC rating scale
oS ile la Herbicide ol SF»
Herbicide treatment rate Esfahan Markazi
(L/ha) 59,7 5918 59,1 591
30 days 15 days 30 days 15 days
Trifluralin PPI 2 5.55 def 6.35 cde 6.75 ab 4.75 be
Ethalfluralin PPI 3 5.95 bede 6.20¢ 5.75 be 425¢
Bentazon POST 3 5.40 def 530¢g 7.50 a 5.00 abc
Trifluralin PPI+ Bentazon POST 243 4.825f 4.675 1 5.75 bed 375¢
Ethalfluralin PPI+ Bentazon POST 343 490 f 4.925 hi 4.25de 3.50 cd
Imazethapyr PPI 0.7 5.875 cde 6.70 be 7.00 ab 6.75a
1 6.225 abed 6.65 be 7.00 ab 6.50 a
Imazethapyr PRE 0.7 6.80 ab 6.875 ab 7.50 a 4.75 abc
1 6.60 abc 6.80 ab 7.50 a 6.25 ab
Imazethapyr POST 0.5 6.525 abc 6.925 ab 5.75 be 4.00c
0.7 6.85a 7.075a 5.75 be 425¢
1 6.45 abc 6.80 ab 4.50 cde 425¢
Imazethapyr+Surfactant POST 0.5 6.675 abc 6.60 bed 425 ef 225e
0.7 6.10 abcde 6.60 bed 3.25fg 225e
Imazethapyr PRE+ Imazethapyr+Surfactant POST 0.5+0.5 6.25 abed 6.275 de 3.00g 225e
Ethalfluralin PPI+ Imazethapyr+Surfactant POST 3+0.5 6.175 abcde 6.175 ¢ 3.25fg 2.50 de
Trifluralin PPI+ Imazethapyr+Surfactant POST 2+0.5 6.075 abcde 5.775 £ 3.25fg 225e
Imazethapyr PRE+ Bentazon POST 1+3 5.325 ef 5.175 gh 5.00 cde 4.00 ¢

W K0Sy b (5l e S 0= 0.05 grhans 4 )l e Gy Ky Bl (gt 2 0 a5 olasSile
Means within each column with a letter in common are not significantly different at a= 0.05.
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Effects of herbicides scoring based on the EWRC rating scale in the range 1-9, score of 1 means complete destruction of treating weeds without
affecting the crop and the score of 9 means no effect on weed and crop destruction is complete.
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Table 7. EWRC rating scale used to score effects of herbicides on weed population 15 and 30 days after
post-emergence herbicide application in Chaharmahal va Bakhtiari province

bisdle gjgwols Wl il ol (22U 55
EWRC rating scale

Jlade
e - 59y ¥ 39,0
Q“S e )Lm.’ U»S Gle 29) 29)
.. 30 days 15 days
Herbicide treatment Herbicide R R
rate axo 0y dodow axo 0 5 dodw
(L/ha) ppryein Lamb's pde Lamb's
Weeds squarters Weeds squarters
Trifluralin PPI 2 3.75 abed 4.25 defg 43a 4.5 cdefg
Ethalfluralin PPI 3 3.00 defg 3.00 fgh 3.3 abed 2.8 efg
Bentazon POST 3 4.00 bed 7.00 abc 3.0 abed 5.8 abed
Trifluralin PPI+ Bentazon POST 2+3 3.25 bedef 5.75 bed 43a 5.8 abed
Ethalfluralin PPI+ Bentazon POST 3+3 3.50 bede 3.75 defgh 3.0 abed 2.8 efg
Imazethapyr PPI 0.7 225¢g 1.75h 2.0d 20g
1 2.75 efg 1.75h 23cd 23fg
Imazethapyr PRE 0.7 3.50 cdef 4.50 defg 2.8 abed 4.8 cdefg
1 2.50 efg 3.25 efgh 3.5 abed 5.8 abed
Imazethapyr POST 0.5 4.25 abc 8.25a 3.3 abed 83a
0.7 425 ab 8.25a 3.8ab 7.8 ab
1 525a 8.00 ab 3.8ab 6.5 abed
Imazethapyr+Surfactant POST 0.5 3.50 bedef 7.50 abc 3.5ab 6.8 abc
0.7 3.50 bedef 7.00 abc 3.3 abed 7.0 abe
ggaSZTethapyr PRE+ Imazethapyr+Surfactant 0.5+0.5 275 efg 550 cde 3.5 abe 53 bede
ﬁg‘é’?mlm PPI+ Imazethapyr+Surfactant 3+0.5 2.50 efg 5.25 cdef 2.8 abed 3.8 defe
Trifluralin PPI+ Imazethapyr+Surfactant POST 2+0.5 3.88 abc 8.00 ab 3.0 abed 5.0 bedef
Imazethapyr PRE+ Bentazon POST 143 2.50 fg 2.75 gh 2.25 bed 3.75 defg
W5l K0S b s lsgime B 0= 0.05 e jo s S i By S JBlas gin 0 a5 ola Sk
Means within each column with a letter in common are not significantly different at o= 0.05.
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Table 8. Yield of common bean in Zanjan, Markazi, Esfahan and Chaharmahal va bakhtiari provinces

(LS 0 0,5 5lS) Lugd ails o Slos
~ owale Hlado C S
o . ommon bean grain yield (kg/ha)

Treatment B ™ elimsdoeler  okbel s ol

Chaharmahal va Bakhtiari Esfahan  Markazi Zanjan

Trifluralin PPI 2 1975 cde 4473 bed 1634 def 1739 cd
Ethalfluralin PPI 3 2453 abc 4066 d 1624 defg 1779 bed

Bentazon POST 3 2097 abcde 4566 be 1322h 1183d
Trifluralin PPI+ Bentazon POST 243 1802 bede 4473 bcd  1837bed 2125 abe
Ethalfluralin PPI+ Bentazon POST 3+3 1912 abede 4698 b 1491 efgh 1945 abed
Imazethapyr PPI 0.7 2359 abed 2607 gh 1402 fgh 2087 abed
1 2468 ab 2723 fgh 1342 gh 2226 abe

Imazethapyr PRE 0.7 1934 abcde 2429 gh 1343 gh 2653 ab
1 2446 abc 2776 fgh 1679 cdef ~ 2356 abc

Imazethapyr POST 0.5 1502 ¢ 2352 gh 1660 cdef 2307 abc
0.7 1669 cde 2289 h 1628 def 2099 abcd
1 1804 cde 2614 gh 1461 efgh 2346 abcd
Imazethapyr+Surfactant POST 0.5 1911 bede 2804 fg 1707 bede 1800 bed
0.7 1652 de 3144 ef 1933 be 1990 abed

Imazethapyr PRE+ Imazethapyr+Surfactant POST 0.5+0.5 2112 abede 3305 e 1887 bed 2840 a
Ethalfluralin PPI+ Imazethapyr+Surfactant POST 3+0.5 1904 abcde 4181 cd 1964 ab 2193 abed

Trifluralin PPI+ Imazethapyr+Surfactant POST 2+0.5 1972 abcde 4426 bed 1831 bed 3108 a

Imazethapyr PRE+ Bentazon POST 143 1995 abede 4240 bed 1473 efgh 2595 ab

Weeding 2930 a 6119a 2238a 3104 a

Weedy - 786.7 i 1306 h 1445 cd

Wl K0S b s ls gime B 0= 0.05 mhaws jo il S i By SO Plas g a0 a5 ola 1Sk
Means within each column with a letter in common are not significantly different at o= 0.05.
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Abstract

Field experiments were conducted in Zanjan, Markazi, Esfahan, and Chaharmahal va Bakhtiari
provinces to evaluate Imazetapyr herbicide efficiency for weed control in common bean (Phaseolus vulgaris
L.) in 2006. There were four replications at each site and treatments were arranged in a randomized complete
block design. In Zanjan, maximum weed biomass reduction by 91 and 88 percent were achieved for pre
emergence application of imazethapyr (0.5 I/ha) plus postemergence application of imazethapyr (0.5 1/ha),
and pre emergence application of imazethapyr (1 l/ha), respectively. Imazethapyr in all manner of
application (preplant incorporation, pre emergence, and postemergence) did not have unacceptable
phytotoxic effects on common bean. Post emergence application of Imazethapyr did not have excellent
potential as weed control tool in common bean. Although Imazethapyr did not provide the best weed control,
by regarding to the restriction of herbicides available for broadleaf weed control in common bean, it is
essential to consider registration of this herbicide. However, to be identified as having utility for adequately
weed control, more investigation about the effects of Imazethapyr on prevalent weed species is a necessity.
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