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Table 1. Density, frequency, dry weight and bean weeds abundance in treated and non- treated plots in

Shahr-e-Kord.

Scientific name Density (plants/m2) Frequency Dry Weight (gr/m2) Abundance
Treed Yo g Troated Nor ) Tremed Yoy Treaea Yo

A. albus 5.40 28.05 50.00 88.13 25.14 113.80 60.64 70.54

C. arvensis. 3.14 5.295 40.63 50.00 4.48 8.27 10.81 5.13

C. album 2.10 6.305 26.88 60.00 6.05 22.23 14.59 13.84

E. crus-galli 1.75 4.285 20.63  38.13 2.21 5.905 5.33 3.66

Setaria sp. 1.22 9.03 18.13 43.75 2.04 8.495 491 5.27
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Table 2. Density, frequency, dry weight and bean weeds abundance in treated and non- treated plots in

Zanjan.

Density (plants/m2) Frequency Dry Weight (gr/m2) Abundance
C. album 39.15 123.88 71.25 71.25 14.57 39.96 16.85 19.52
E. crus-galli 17.67 28.91 70.00 50.63 9.35 22.71 10.35 11.25
A. albus 26.06 96.24 50.63 34.38 2.69 29.10 3.41 15.00
A. blitoides 20.59 159.24 46.88 46.88 7.90 43.04 9.80 17.94
Solanum sp. 20.82 53.08 34.38 70.00 18.31 8.62 20.59 3.47
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Table 3. Combined variance analysis of the recorded data of bean farming in Shahr-e-Kord.

MS
S.0.v df . 100seeds  No.of pods  No. of seeds
Yield Dry Matter Weight per plant per pod

Year 1 5.59*10-9ns 1.43*10-6ns 3.702n.s 0.173n.s 5.060 n.s
Error 6 77898.22 1369374.3 0.707 0.279 1.670
Treatment 9 676722.34 * 32178823.7 ** 0.306 n.s 0.264 n.s 1.101ns
Year* Treatment 6 77898.22 n.s 1369374.3ns  0.707 * 0.279 n.s 1.670n.s
Error 57 46733.95 1948997.9 0.235 0.272 1.105

C.V (%) 8.83 9.68 10.68 13.85 17.14

ID 3TN ez elas 3 513 frn 5 s gme pde 5 4 *y** s

n.s, * and ** - Not significant, significant at 5 and 1% probability level, respectively.
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Table 4. Mean comparisons effect of herbicide treatments on bean yield and dry matter in Shahr-e-

Kord — two years.

Treatment Dry Matter (gr/m2) Yield (Kg ha-1)
Imazethapyr 0.5 L ha-1- Pre-em 14806.8 bcd 2694.0a
Imazethapyr 0.75 ha-1- Pre-em 15849.4 abc 28132a
Imazethapyr 1 ha-1- Pre-em 12381.5 ef 2364.7 bc
Imazethapyr 1 ha-1- PPi 13108.0 def 2095.2 ¢
Trifloralin 2 ha-1- PPi 16219.3 ab 2361.5 bc
Trifloralin 1 ha-1- PPi 12304.2 ef 2247.7 ¢
Imazethapyr 0.5 + Trifloralin 1 ha-1- PPi 11336.5 f 2307.1c
Imazethapyr 0.75 + Trifloralin 1 ha-1- PPi 17496.2 a 2874.1a
Imazethapyr 1 + Trifloralin 1 ha-1- PPi 12734.7 ef 2651.6 ab
Weeding 14053.9 cde 2066.4 ¢

(O=1Y o SS13) L1 (5 5la gme (§ 5T LoDl Az &S 2t o o &S (gyls ol 457 o lasled O gt o )3

Means within a column followed by the same letter are not significantly different according to the Duncan’s
multiple range tests at the 0.01 probability level.
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Table 5. Analysis of variance of the bean yield and dry matter in Zanjan in first and second years.

MS

No. of No. of

S.0.v df Year vield Dry 100_seeds pods seeds
Matter Weight

per plant  per pod
Block 3 145.31 * 14942 ns 9.396 * 6.686 n.s 2172 *
Treatment 9 330.38 ** 22.33* 0.720 n.s 27.420**  0.349n.s
Error 27 2011 46.629 8.419 2.373 5.273 0.350
C.V (%) 11.74 14.48 5.06 15.29 12.63
Block 3 18.637 n.s 10.357 **  1.534n.s 5.464 n.s 0.193 n.s
Treatment 9 2012 52.864 ** 4.637 * 1.782n.s 8.964 ** 0.681 **
Error 27 14.478 1.722 1.459 2.781 0.152
C.V (%) 6.63 6.15 4,18 11.12 10.98

VARYA JL..:.>ICYM): Saisre 5 ols gma pde LS 5 4 T

* %NS

n.s, * and ** - Not significant, significant at 5 and 1% probability level, respectively.
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Table 6. Mean comparisons effect of herbicide treatments on bean yield and dry matter in Zanjan in

first and second years.

Dry Matter (gr/m2)

Yield (Kg ha-1)

No. of pods per plant

Treatment
2011 2012 2011 2012 2011 2012

Imazethapyr 0.5 litter per ha- Pre-em 578.69 a 452.72 abc 428250 a 334750a 15.45ab 14.15b
Imazethapyr 0.75 litter per ha- Pre-em 463.20 ab 485.58 a 4402.50 a 333250a 16.45ab 1440 b
Imazethapyr 1 litter per ha- Pre-em 453.44 ab 476.39ab  4017.50ab  3340.00a 14.05ab 13.75b
Imazethapyr 1 litter per ha- PPi 325.81 be 382.03¢ 3780.00ab 3157.50a 1355abc 15.85ab
Trifloralin 2 litter per ha- PPi 38458 abc  455.41abc 2455.00bc 3150.00a 15.75ab 13.15b
Trifloralin 1 litter per ha- PPi 27449 ¢ 439.82abc  1520.00 c 2335.00 b 9.20¢c 15.45 ab
Imazethapyr 0.5 + Trifloralin 1 litter per ha- PPi 298.52 bc 39426 bc  294500ab 3437.50a 13.15bc 1455b
Imazethapyr 0.75 + Trifloralin 1 litter per ha- PPi 460.06 ab 494.72 a 3517.50ab 3532.50a 16.30ab 14.15b
Imazethapyr 1 + Trifloralin 1 litter per ha- PPi 427.00abc  467.88abc 337250ab 3707.50a 17.35ab 16.30 ab
Weeding 464.46 ab 535.40 a 4707.50a  3777.50a 1840 a 18.25a

(=1 S15) L5 (6413 sme (6 T oDt | iad &5 2 o S5 (glyls ol o8 o lasled 052 52 )3

Means within a column followed by the same letter are not significantly different according to the Duncan’s
multiple range tests at the 0.01 probability level.
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Table 8. Analysis of variance of the recorded data of wheat farming in Shahr-e-Kord in 2011 and
2012.

MS

S.0.v df Year . - No. Plant (3 leaves  No. Plant (end

Dry Matter Yield Height unfolded) tillering)
Block 3 7241259.02 n.s 192.49 * 58.47 ** 3945.158 n.s 50.38.467 n.s
Treatment 9 10613454.37 n.s 64.44n.s 6.18 n.s 4189.91 n.s 3595.400 n.s
Error 27 2011 5154687.60 50.47 10.03 2113.19 1940.133 n.s
C.V (%) 16.40 13.38 4,75 21.71 22.23

**k *k

Block 3 33370435 ** 560.81 ** 48.84 ** 12736691 9593.100
Treatment 9 2012 866841.50 n.s 24.23n.s 6.15n.s 3911.969 n.s 3796.944 n.s
Error 27 1953896.60 35.65 9.00 2382.67 2137.174
C.V (%) 13.30 16.94 4.75 20.57 20.48

NARYAl Jla:’-‘ch.ﬂ)J Dl gme 5l sne ple S Rl Rt | K
ns, * and ** - Not significant, significant at 5 and 1% probability level, respectively.
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Table 9. Combined variance analysis of the recorded data of wheat farming in Zanjan.

MS
SOV df Dry Matter Yield Height
Year 1 435.898 ** 6.356 * 0.578 n.s
Error 6 17.124 1.087 19.981
Treatment 9 10.622 n.s 1.692 n.s 23.981 n.s
Year* Treatment 6 17.124 * 1.087 n.s 19.981 n.s
Error 57 6.817 1.082 41.564
C.V (%) 18.50 23.57 6.70

RO

NARYAl JL;:»ldn.d); Slaigma g ls g pde LI 54T 57T NS
ns, * and ** - Not significant, significant at 5 and 1% probability level, respectively.



Oen 5 S LG

ar

oMo el Cons G o) 51 &S 2wl ) p
Sy el S ke Hla Jlast 5723 5 o
o3le 5 oS5 655 2 YL IS wdls (st
I3 pigad dlo o 33 2 55§ pcliale Sis
B Ll o) S 5 Y hdpis) LBl alls
Hart et al. , Dittmar and Boyd (2015) &ladss
bl S Cale 5 )8 syl Calles (1997)
Opan Oloj Sl Mot Ghagyiy S
Sl Hlay gy S Cugby Sl S 1S ale
STl 13 S mhan 53 &7 5 aglacale o,
Opoman L5 0 0354 g 03LeT 503 S Cda SIS
S gl s SSUle Slr b s
iS5 5,8 0 Sope 65 HS s
Sos 2 CBE G Ghe Ps 4 S (6 R

Syl aslacale
o 33 2 5o Logd 5 Shes Olpn o iy e
93 e g ol e Okl 3 5T 6l
S ale acile sk dals glajles Jlasl I
Cogar Sy zI D s VO bl
Ol oS 5 Sl ol s gy e
AY 3 s slasles 4 Glaie Ly > Shas
PTG RGN L G- WINCTS PV F O
Mousavi et al. (2011) abex I 3 5o sla 3 |5
Sl I3 55 el Sl B 4 33
ks o)lal 3 pe Sl S ale plu 4 o L)
s iScale gyl 58 2 b Il
Sl 68 s b (s 5wl
soles dlael 10 Lsp Ly 555 G5melS
3 bkl gla S Cale o) b 9 CBI ty
Ayams S35 5 e A6 88 gn Asbe s
Olabl b oplply 5 0 L b osls 55 puS
23 bkl 287 Cale leslial &8 5505 Ol Ol 5 o0

D re e rxf bosls so sl g

)
o5 S Sl 5l (S pblel S Cle
3 Kl adoie SVLI 3 L) ey gl 0ds
23 L S OT 3,8 ST g)sba il
DS 6l i ayim b s Sl i Oy geas o
old o g (b ot Lg 5 b gl S placile
sl esdMe (Dittmar and Boyd, 2015) <.l
e b Celys e mlbSlel Sl 5,8
Lly et 33 Sl 0dd 5 aslacale O gllas J 28
A Eel b 3 mllel (Ghasm 308
(Hart et c,.ula.m.\.;);/v\cb\s;ﬁ;dpvf\;
s GF el S Je s al, 1997)
@ bbb 55k oMo 4 bkl sy m 308
Saglace (ST 2al corge do)s Y O
(Amador-Ramirez et ol o b g J guames 3
3 AS e 595 Sl gilwdde w55 al., 2001)
Lsw 3 (X0 strumarium) Gy acale f&Iu
AS e 3 )8 pde Ll 3 S s 8 et
g S0 5 A GlaSTE bl
Av g VW OA als Ceb i a8y jalale
starf\}? 35 L L 4ils >J§la.; BENTE VR
syl pde g mpe g 03 Gp ¥ 55 b
O xS ale ol 5o Cral 5, G acale
Vs b3 Shee 2alS 51 UG 550 fgm 03le o 8
SA 4G5 oS5 SRl Wl s se 6K Lo
b2 Slas (208 51 6,8y g p 65 Y
S e 5 I L ey Aoy Vs AY S S
353 S o jinesle p S VO (glajs Ole ol
Aoy skl ioman (AL S g ol avo g S
ol GBS 55 o fsm asle 0 8 AY) ods w0 o
bS5 Y sl lapST15 5o 25 526 S Cale
bgw dsame 3 Shas 288 51 do)s 40 s>
5> ((Mortezapour et al., 2010) .S (S J



a¥

OFAY Y Al o) ojled) (S 50lS pole 53 la i o3T

oslamal iSCe ol 51 Ol o L b oosls s

.))».3

Sl Rl

Gt pl d‘)’.“)’ﬂ’}*’“ L;GT)&.:M

References:

Amador-Ramirez, M. D., Wilson, R. G. and
Martin, A. R. 2001. Weed control and dry
bean (Phaseolus vulgaris) response to in-
row cultivation, rotary hoeing and
herbicides. Weed Technology. 15: 429-436.

Anonymous. 2016. Agriculture  Statistic
Report  (2014-2015). Ministry  of
Agriculture-Jihad, Deputy of Planning and
Economy, Crops Production. 1.

Arnold, R. N., Murray, M. W., Gregory, E.
J. and Smeal, D. 1996. Weed control in
pinto beans with imazethapyr alone or in
combination with other herbicides. New
Mexico State University.

Blackshaw, R., Louis, E., Molar, J.,
Hennintg Muendel, H., Saindon, G. and
Li, X. 2000. Integration of Cropping
Practices and Herbicides Improves Weed
Management in Dry Bean (Phaseolus
vulgaris). Weed Technology. 14: 327-336

Dittmar, P. J. and Boyd, N. 2015. Weed
management in bean and pea (Bush, Pole,
Lima Bean, English Pea, and Southern
Pea). HS188, UF/IFAS Extension,
University of Florida.

Dorri, H., Lak, M., Sadry, A. and sarlakss,
A. 2000. Investigation of common bean
cultivars tolerance to weed competition.
Seed and Plant Improvement Research
Institute.

Ghanbari, A. and Taheri Mazndarani, M.
2003. Effects of planting arrangement and
weed control on yield component of red
bean (phaseolus vulgaris L.) C.V Akhtar.
Seed and Plant Improvement Journal. 19(1).
37 -47.

Hart, S. E.,, Wax, L. M. and Hager, A. G.
1997. Comparison of total postemergence
weed control programs in soybean. Journal
of Production Agriculture. 10: 136-141.

Jindal, T. 2009. Imazethapyr leaching studies
in different agro-geochemical zones. The

Saslie (o) Capde Jpol o fegs S S
s Y e L s Ol Gl s e
Gl Spscds JaS 5 Sy pde o WL
b Jpame 53 ol sl szl 5 paS 5 L)
P pe S elS Ol b ol il o S
o lS Jgammn (55 lilal S ile s s S48

238th ACS National Meeting, Washington,
DC, August 16-20, 20009.

Mortezapour, H., Oveisi, M.; Vazan, S. and
zand, E. 2010. Modeling Herbicide Dose
Effect and Common Cocklebur (Xanthium
strumarium) Interference in  Soybean
(Glycin max). Iranian journal of weed
science. 6 (2):1-11

Mousavi, S. K., Nazer Kakhki, S. H., Lak,
M. R., Tabatabaii, R. and Behrozi. D.
2008. Evaluation of Imazethapyr herbicide
efficiency for weed control in common
bean (Phaseolus vulgaris L.). Final Report
of Research Project. Plant Protection
Research Institute.

Mousavi, S. K., Nazer Kakhki, S. H., Lak,
M. R., Tabatabaii, R. and Behrozi, D.
2011. Evaluation of Imazethapyr herbicide
efficiency for weed control in common
bean (Phaseolus vulgaris L.). lranian
Journal of Pulses Research, 1(2): 111-122.

Nazer Kakhki, S. H. and Kamel, M. 2009.
Investigation of red bean cultivars tolerance
in various density to weed competition.
Final Report of Research Project. Plant
Protection Research Institute.

Poonia, T. C., Mathukia, R. K. and P. K.
Karwasara. 2017. Residues of
pendimethalin, oxyfluorfen, quizalofop-
ethyl and imazethapyr in groundnut and
their persistence in soil. Journal of Crop
and Weed. 13(2): 194-202

Sadeghipour, O. and Ghaffari Khaligh, H.
2002. Effects of weeding and different
herbicides on weed control in common
bean (phaseolus vulgaris L.). Iranian
Journal of Crop Sciences, 4(4): 277-282.

Shaner, D. L., Anderson, P. C. and Stidham.
M. A. 1984. Imidazoliones: Potent
inhibitors of acethydroxyacid synthase.
Plant Physiol. 76: 545-546.

Shobha, S., Khankhane, P. J. Singh, P. K.
and Sharma, A. R. 2015. Determination of


http://oasys2.confex.com/acs/238nm/techprogram/index.html
http://oasys2.confex.com/acs/238nm/techprogram/index.html
http://oasys2.confex.com/acs/238nm/techprogram/index.html
http://ijws.areeo.ac.ir/issue_231_243_Volume+6%2C+Issue+2%2C+Summer++and+Autumn+2010.html

Oen 5 S LG 90

imazethapyr residues in soil and grains after Wheat Response to Simulated Drift of

its application to soybeans. Journal of Glyphosate and Imazamox Applied at Two

Pesticide Science. 40(3): 106-110. Growth Stagesl. Weed Technology. 20(1):
Soltani, N. and Sikkema, P. 2005. White bean 23-31.

(Phaseolus vulgaris) tolerance to preplant — Zand, E., Baghestani, M. A., Nezamabadi,

incorporated  herbicides. Weed Biol. N., Shimim, P. and Mousavi, S. K. 2017.

Manage. 5: 35 -38. A guide to chemical control of weeds in
Zacharria, A., Deeds, A., AL-khatib, K., Iran. JDM Press.

Dallas E. P. and Stahlman, P. W. 2006.



Pesticides in Plant Protection Sciences, 2018, 7(1). 96

Chemical Management of Bean Weeds in Crop Rotation of Bean, Phaseolus
vulgaris, and Wheat, Triticum aestivum

Nazer Kakhki, H*1. Marouf, A2. Behroozy. D*® and Kamel M*

1. Plant Protection Research Department, Zanjan Agricultural and Natural Resources Research and Education Center,
Agricultural Research, Education and Extension Organization (AREEO), Zanjan, Iran. 2. Department of Insectology Research,
Iranian Research Institute of Plant Protection, Agricultural Research, Education and Extension Organization (AREEO), Tehran,
Iran. 3. Plant Protection Research Department, Chaharmahal and Bakhtiari Agricultural and Natural Resources Research and
Education Center, Agricultural Research, Education and Extension Organization (AREEO), Shahr-e-Kords, Iran. 4. Seed and
Plant Improvement Research Department, Zanjan Agricultural and Natural Resources Research and Education Center,
Agricultural Research, Education and Extension Organization (AREEO), Zanjan, Iran.

Received: Oct, 22, 2017 Accepted: Oct, 5, 2019

Abstract

Weeds are able to reduce bean production up to 75%. Weeding is the traditional method of weed
control, which is still the most selective and complete approach. Though herbicides, due to their
efficiency and economic benefit play a pivotal role in weed management. In this study the efficacy of
herbicides: Imazathapyr, Thrifloralin and their mixture on bean weeds, bean reactions to different
doses, application methods as well as its probable residuale effects on the following wheat crop was
evaluated. Using RCBD, experiments were carried out with 9 treatments and 4 replications in 2012
and 2013 at Zanjan and Shahr-e-Kord cities. Results show that in zanjan the maximum bean yield was
obtained as 4242, 3867, 3815 and 3679 kg/ha in treatments of weeding, Imazathapyr with the doses of
0.75, 0.5, and 1L/ha at pre-emergence stage respectively, whereas at Shahr-e-Kord, treatments of
Imazathapyr + Thrifloralin (0.75 & 1L/ha) applied as pre-plant stage, Imazathapyr (0.75 & 0.50 L/ha)
as pre-emergence application registered maximum yields of 2874, 2813, and 2694 kg/ha respectively.
Pre-plant and pre-emergence applications of Imazathapyr and Thrifloralin had no injury symptoms
and negative effects on wheat as the alternative plant.
Keywords: Weed control, Imazathapyr, Thrifloralin, Bean, Wheat.
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