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The interaction effects between imazethapyr herbicide doses and soil moisture on annual

weed control in Bean
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ABSTRACT

To evaluate the response of annual weeds to interaction between imazethapyr herbicide doses and soil moisture
in bean fields, a split plot experiment based on randomized complete blocks design with three replications was
conducted. Main plots included three different moisture regimes (60, 75 and 90 mm of accumulated evaporation;
equal to 100, 80 and 60% of bean water requirement respectively) and sub-plots were five doses of imazethapyr
(0, 25, 50, 75 and 100 percent of the recommended dose). The result illustrated that the interaction effects of
herbicide doses and soil moisture on the biomass of weeds were significant. Under low soil moisture conditions,
Amaranthus retroflexus and Chenopodium album grew more and the highest amount of weed biomass (396.81 gr
/m?) was obtained from 60% of bean water requirement and without weed control treatment. Also, based on the
three-parameter dose-response model, the predicted EDso parameters in the 100, 80 and 60% moisture regimen,
were 32.45%, 56.59% and 73.46%, of the recommended dose respectively. These results showed that in the less
soil moisture, the amount of required herbicide to reduce the 50% of weed biomass, increased. The highest yield
(4133.84 kg/h) was obtained from 100% moisture regime and 100% recommended dose of herbicide. According
to these results, when soil moisture content is appropriate, the herbicide efficiency in weed control and also the
bean yield will increase. The results of this experiment can be used to predict the appropriate dose of herbicide
in variable climatic conditions of Iran.

Key words: Amaranthus retroflexus, Chenopodium album, dose-response, weed biomass.
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Table 1. Soil characteristics of experimental site.

Soil class pH Organic matter Ec N K P
% ds/m % ppm ppm
Sandy clay loam 7.5 0.77 0.38 0.07 132 21.2
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Table 2. Average density of dominant species in the field

Dominant species Average density (plant/m2) SD SE
Chenopodium album 17.51 7.15 0.97
Amaranthus retroflexus 16.44 5.46 0.74
Xanthium strumarium 14.42 6.60 0.89
Solanum nigrum 9.68 4.82 0.65
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Table 3. Statistical analysis of the effect of studied factors on weeds biomass

Source of variation df MS

C. album A. retroflexus X. strumarium S. nigrum Weed biomass
Replication 2 112.59"™ 164.23"™ 50.373™ 2.268™ 834.805™
Moisture Regim 2 18841.298%* 13558.724%* 205.365™ 162.225™ 79564.176™
Replication* Moisture Regim 4 217.559 145.633 33.075 7.747 529.513
Herbicide dose 4 12882.949%* 10357.96™ 3467.419™ 804.915™ 100375.938™
Moisture Regim * Herbicide dose 8 563.204* 781.641" 196.447™ 45,138 2933.253™
Error 24 179.37 136.30 30.63 7.66 671.84
CV.(1) - 15.32 19.19 14.92 14.60 12.56

J—é):éii;wj:@dw\cb)sé)\:s‘m"u Ty ls g 2

", and **, *: Not-significant, Significant at the 5% and 1%probability levels, respectively
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Table 4. parameters estimated for Dose-response model describing the relationship between weeds biomass and imazethapyr
herbicide doses at soil moisture regimes

Parameter M.R WO (g/m) Edso b R?
weed biomass 100 268.47 (6.05) 32.45 (2.17) 1.22 (0.10) .48
80 359.66 (5.88) 56.59 (1.57) 2.18 (0.12) .49
60 396.03 (7.24) 73.46 (1.86) 2.50 (0.20) A
Chenopodium album 100 AYs (1,) 00,8v  (Y,05) VA () AV
80 WAY: (Y,50) SAAL (VVA) Y55 (+,19) AA
60 1PeYe  (F,AY) ALY (F,0Y) ARG OR )] Q¥
Amaranthus retroflexus 100 srve (Y1) YEOA  (¥VF) A (400) .48
80 NrSY (Y,V0) O AF (1,89) YO (4,¥0) AA
60 WWEAA (1,8Y) FA 4 (V,55) YV (45)9) 44
Xanthium 100 Vo s (V,0¥) YYNVY (YY) 0.99 (+,+4) C8A
strumarium
80 YA (V,FY) OV, ¥ (Y,0F) VA8 (+,10) Ay
60 oV, (V,00) Vo F¢  (Y,\Y) 2.85 (+,Y%) X\
Solanium 100 Y¥.00 ('7V') YooV (\',0') M ('7'*) R
nigrum
80 ¥IYA  (+,8Y) OF YA (Y,31) Y8 (+,YY) .48
60 ¥oay o (L) WAY  (1,00) YV (4 0A) A

Sl Sl ds ;300 Ol a4y 5 s o35 G s &S Sl 25 Cale 1 slale Edsoesls

EDS50 index is the herbicide dose reducing weed biomass by 50%.
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Figure 1. The relationship between total weeds biomass and imazethapyr herbicide doses at different moisture regimes
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Figure 2. The relationship between C. album and A. retroflexus biomass and imazethapyr herbicide doses at different
moisture regimes
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Figure 3. The relationship between S. nigrum and X. strumarium biomass and imazethapyr herbicide doses at different
moisture regimes.
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Table 5. Statistical analysis of the effect of herbicide and moisture regime on the bean yield and biomass

Source of variation Df MS

Bean Biomass Yield
Replication 2 168063.2™ SYYVAV S
Moisture Regim 2 24489226.6™ 6282264.96™
Replication* Moisture Regim 4 82535.3 271330.69
Herbicide dose 4 43745414.6™ 9725893.59 ™
Herbicide dose * MoistureRegim 8 565577.2 203878.79
Error 24 44909.3 75828.86
(/)c.v. - 15.35 \FY

Lo y3 685 5 Ao g ez o )3 Sl ine” ¢ s (g ba e b

", and *, **: Not-significant, Significant at the 1% and 5% probability levels, respectively
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Table 6. Parameters estimated for Logistic model describing the relationship between Yield and biomass of bean and imazethapyr herbicide
soil moisture regimes doses at different

Parameter M.R a Ed50 b R?
Yield 100 FAFFAF (YOF AY) FY AV (F,5A) YE,F (¥,44) +,45
80 FOSY, 5 (YEY,FA) FAVE (FAF) ¥0,5Y (¥,)) LAY
60 Yavo,#4 (Yo, 1Y) S¥E (AVY) T (F0Y) Ay
Bean Biomass 100 ATV Y (Y00,YA) 28.03(4.13) 34.23(4.45) 0.94
80 8036.57(364.34) 53.16(4.05) 26.88(3.23) 0.95
60 7041.57(300.43) 62.77(3.78) 28.34(2.84) 0.97

bl o 3ylbial glas S 1, s pslae

The values in parentheses are standard errors.
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Figure 4. The relationship between yield and biomass of bean and imazethapyr herbicide doses at different moisture regimes
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