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ABSTRACT

To evaluate the effect integrated application of mulch with reduced doses of imazethapyr on weeds
in bean, a factorial experiment was conducted based on randomized complete block design with
three replications and 16 treatments in Tabriz in 2015. The first factor was much application with
four levels including straw mulch, living mulch, no mulch and one hand weeding and the second
factor was different doses of imazethapyr including 0, 50, 75 and 100 % of recommended dose (100
g ai. ha'). Results indicated that the interaction effects of herbicide dose and mulch application was
significant on weed biomass, plant height, leaf area index and grain yield of bean. The lowest weed
biomass was observed in hand weeding +100 % imazethapyr (106.5 g.m™) that was not significantly
different from straw mulch+100 % imazethapyr and living mulch +100 % imazethapyr. In 100 %
dose of imazethapyr treatment, the living and straw mulch significantly increased the leaf area
index of bean compared to 100 % imazethapyr. The hand weeding + 100 % imazethapyr treatment
produced the highest bean grain yield (78% of weed free) and the straw mulch + 100 %
imazethapyr (64% of weed free) and living mulch+ 100 % imazethapyr (53% of weed free) were
the next. Generally, it could be concluded that post-emergence application of imazethapyr had low
efficacy in bean weed management and using non-chemical treatments such as much and hand
weeding could increase the weed control efficacy in this crop.
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Table 1. Physical and chemical soil analysis of the experimental site

O.C(%) Ec (dS/m) pH

K(mg/kg) P(mg/kg) Texture

0.81 0.475 7.75

260 20 Sandy Silt
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Table 2. Scientific name, family name, common name and frequency of weed species in the field

(7) Frequency  Family Name Scientific Name Common name Row
100 Asteraceae Xanthium strumarium L. Common cocklebur 1
100 Chenopodiaceae  Chenopodium album L. Lambsquarters 2
81 Convolvulaceae  Convolvulus arvensis L. Field bindweed 3
68 Poaceae Setaria viridis L. Green foxtail 4
56 Malvaceae Malva sylvestris L. High mallow 5
50 Amaranthaceae  Amaranthus retroflexus L. Redroot pigweed 6
37 Asteraceae Acroptilon repens L. Russian knapweed 7
31 Asteraceae Lactuca serriola L. Prickly lettuce 8
30 Boroginaceae Anchusa italica L. Italian bugloss 9
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Table 3. Effects of mulch and herbicide dose on weed biomass and density

Mean Square

Source of Variation df Weed biomass Weed density
Replication 2 99317.28™ 4244.81™
Herbicide dose (A) 3 162541.28" 7142.13"
Mulch (B) 3 163380.95™ 7105.25™
AxB 9 6853.60™ 300.04™
Error 30 1464.35 62.16
CV (%) 11.39 11.24

ns, * and **: No significant and significant at p<0.05 and p<0.01, respectively
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Fig 1. The interaction effects of herbicide dose and mulch on weed density (Different letters indicate significant difference at

p <0.05).
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Table 4. Variance analysis of bean growth traits and yield

affected by herbicide dose and mulch treatment

Mean Square

Source of df Plant Leaf Chlorop Leaf Area Biological Seed vield Harvest
Variation height per plant hyll Index yield Y Index
Replication 2 2.424"™ 59.13™ 26.28™ 705.4™ 12.76"™ 275.12" 599.83”
Herbicide 3 39741% 55398  265.20" 3746.9" 109043”  2918.8"  3122.14"

dose (A)

Mulch (B) 3 1051.84™ 2777.377 259.73™ 2210.3™ 1905.76™ 3408.2" 3429.76™
AxB 9 25.92™ 32.65™ 2.19" 403.7" 16.009™ 194.66™ 257.90”
Error 30 2.79 2.72 0.31 13.8 4.29 5.74 10.09

CV (%) 2.01 2.35 0.68 9.28 3.32 6.20 5.51

ns, * and **: No significant and significant at p<0.05 and p<0.01, respectively



W% ) SIS cile al 2alS 5 b Gl 5 e s ls

120 M100% Dose ~ B75%Dose  @50% Dose  @0% Dose
@ 100
£ d
°
2 80 y f
- \
5 60 N
é/ §
5 N
S \
= N
2 20 \
<
T N

0
Imazethapyr + Imazethapyr + Straw Imazethapyr + Living Imazethapyr

Weeding mulch

mulch

Weed management treatments

— oo 10 Jloin] o 43 413 ire SYEET JSily glisie By o) Lug) digr 15 )| 1 gllo 3,018 9 LiSile 5 Jaliie 51—V USWS

Fig 3. The interaction effects of herbicide dose and mulch on bean height (Different letters indicate significant difference at p

s 0550 jaglacde 4 o e ps il
st Sl Al led s S A edalls
slajs o s g 5 fﬂ sl sl (s
350 13 sme Sud i edd o 5 Ao 3 VO 5 Ve
Lsw S slas cpemen (Nosrati et al., 2017)
U Ce w@wis s (Glycine max L. Merrill)
s 5 238 U5 el Sopte gl
S R R
ol l < g 53 S 5
.(Movahedpour et al., 2013)

(CCI) Lugh 5 1 Jaby 5 (b L

Slas das e 0L (Fdga) bl 4 CL"
Sl s ls, isaile 5 il
gl pme do s G el mha s o) Sy
e 0> &S das e 0L (OJ&) a J..<.'L.a dslie
Vo s e s Dled (g pde lasled

Js 85 parls Ol (i bbbl Ao

Loy digr 43 S ooy
a8 das e 0L (Fpa) ills s il
Sp S polin s p)s, iSile 5o bl
53 S s e Aoy S el sl 5o L)
Ver g e s oled e slasbes o
3hsle dald o Cund Aoy 40) JfTUULQ.’.\ Loy
bllesl Aoy VO 55+ s s (Gade
(j,huil& 3oeole dals 4 cald deys AY)
Sheole le & cus 1) Sy oslaw o 2t
35 Sl wen UL OT Ol &S ails 3 acile
Sl sled 03 s e dos e 5 0 sl
bbbl Aoy 00 5 VO 55y Dl (IS
S sk el e slas 5o 500 b e
s Gols pme sl bl A s O 5 VO
o o (oles a4 LBkl Jles s Lol
Dled 5 248 Db g Ao VO 5 Ve lass
Sy S oli S oy Lo bl

L Gacde 5l gole dald 4 ol ds s FY)



(MDN0 5 eslacide ol e /(\TAA) O, CK'GJ

WA

s 1y Gaacile 5l gl aals 4 o A
o g ol S s S L (S bLil 0
o eSSl Jele sl o 0SSt e
I e  JRCIE IS I STS
O3s i o (il a4 e G aglacile @B,
Lesd a2 0 35,08 Ol (Rl 5 L) Law s

.(Ziaei, 2007) 4

™ 100% Dose

B75% Dose

Imazethapyr +
Weeding

3 10, & a o
> 90 | N
\2 80 % d e
% 70 \ Fad [
E_ e § e o
(5] L (|
== | N &
;oo NEE &
E I.I. I.I | |
2 0 § = 2l
§ 0 Fuls

Imazethapyr + Straw Imazethapyr + Living
mulch

5ole dald 4 Cand dos ) Cuils |, S
5 bbbl s glags b ol vl oS (5 acile
L ‘GSLa C)Ja.ﬂ T e )
Sy Jbs S Lerls i (iScde s ials
sbobes 5o als ul Wy Jy CL lals
2L el o bbbl sl oy opli Cilehs
PO Sp Js)ls patls (praS oss o

E@50% Dose = 0% Dose

Imazethapyr
mulch

Weed management treatments

Jlin! gdaw 53 415 e WA JKily glise By ya) Wag) digy 13 & g dlani o @l 540,15 9 S le 33 Jolitio 31 - F S

Fig 4. The interaction effects of herbicide dose and mulch on leaf number per plant of bean (Different letters indicate
significant difference at p <0.05).
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Fig 5. The interaction effects of herbicide dose and mulch on leaf chlorophyll index (CCI) of bean (Different letters indicate
significant difference at p <0.05).
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Fig 6. The interaction effects of herbicide dose and mulch on leaf area index of bean (Different letters indicate significant
difference at p < 0.05).
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Fig 7. The interaction effects of herbicide dose and mulch on the biological yield of bean (Different letters indicate significant
difference at p < 0.05).
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Fig 8. The interaction effects of herbicide dose and mulch on seed yield of bean (Different letters indicate significant
difference at p < 0.05).
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Fig 9. The interaction effects of herbicide dose and mulch type on harvest index of bean (Different letters indicate significant
difference at p < 0.05).
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