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Effect of planting density and imaztapir dose on weed control in the
intercropping of standing and climbing red bean cultivars
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ABSTRACT

To evaluate the effect of planting density and application of reduced herbicide doses in optimizing weed
control and management in intercropping of red bean cultivars, a split-split plot experiment was conducted
in 2016 at the Research Farm of the University of Tehran. Main plots were herbicide doses of imaztapir at
five levels (0, 25, 50, 75 and 100% of the recommended dose of herbicide and a weed free plot as the
control) , sub plots were different bean planting densities (40, 50 and 60 plants per square meter), and pure
and mixed cultivation system of standing and climbing cultivar were assigned to sub-sub-plots. The results
showed that the interaction effects of herbicide application and cultivation system and herbicide application
and planting density were significant on bean dry weight and yield. Also increasing herbicide dose and
plant density increased bean dry weight and yield and decreased weed dry weight and density. Mixed
cropping in combination to reduced doses was effective in decreasing weed density and increasing bean
biomass, while, with doses greater than 50% of the recommmended dose, increasing density was more
effective in weed control; therefore to reduce the environmental and economic costs of chemical control,
increasing plant density and mixed cropping that allow reduced doses of herbicides are recommended.
Keywords: Intercropping, interference, reduced herbicide doses, weed management.
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Tablel- Weed species in the experimental plots. The mean values of the denisties are shown.

Spices

Density (m?)

(Lamium amplexicaule)
(Convolvulus arvensis)

(Chenopodium album)

(Anchusa arvensis)

(Amaranthus retroflexus)

(Xanthium strumarium)

(Sonchus asper)
(Portulaca oleracea)

(Sorghum halepense)

(Heliotropium europaeum)

95 (3.06)
67.32(1.91)
97.8(4.9)
18.8(1.13)
23(1.33)
44.24(2.9)
21(1.12)
8.2(0.54)
8.8(0.88)
24.72(1.53)

* Numbers in the parenthesis represent the standard erroe.
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Table 2. Parameters of dose-response model fitted to the relationship between weed density and different doses of
imazatepyr herbicide in different red bean cultivars

Bean density System cultivation R%g RMSE b (SE) EDs"(SE) WO0(g)"(SE)
40 Sole cropping 0.94 081 55.75(1.7) 5923G.1) 16.33(1.4)
40 Inter cropping 0.96 0.68 -45.72(8.8) 46.80(1.3) 14.33(1.2)
50 Sole cropping 0.98 0.49 -80.97(6.8) 52.51(4.3) 15.33(1.4)
50 Inter cropping 0.98 0.39 -54.84(6.3) 51.86(2.4) 13.00(1.6)
60 Solelciopping 0.97 0.58 -88.86(7.1) 89.85(4.5) 15.01(1.4)
60 Inter cropping 0.97 0.47 74.11(7.4) 88.66(4.2) 12.66(1.6)
(DT s S 9 5 i Curen o) 04 LialS oy iSaale p3Y clale S coiSaale Bpan o byl s )0 e clacile (S15:*

*: Weed density without herbicide application, **: The concentration of herbicide required to reduce the weed density by 50%, *":

slope parameter.
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Figure 1. Effects of different doses of imazotapyr herbicide on weed density in different planting systems and densities.
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Table 3. Variance analysis of the effect of planting density and imaztapir dose on weed control in the intercropping of
standing and climbing red bean cultivars

MS
Source DF Bean yield Bean dry matter Weed density Weed dry matter

Rep 2 2466.53 1.40 0.43 5.60*

(A) Herbicide 4 40221641%* 21476.6%* 231.40%* 28984.9%*
(a) Error A 8 7138.1 293 0.69 13.11

(B) Density 2 52293** 3307.37** 32.23%* 2997.55%*

(AB) Her*Den 8 4708.6* | 55% 1.12%* 232.83%
(b) Error B 20 702.66 17.35 0.38 7.24

(C) System 1 67787** 33.12 100.27** 231.04%*
(AC) Her*Sys 4 8331.8** 251.53** 0.13 0.90
(BC) Den*Sys 2 740.04 113.55%* 1.01* 491*
(ABC) Her*Den*Sys 8 839.65 155.28%* 0.12 0.42
(c) Error 30 1064.44 7.99 0.15 0.67

o )d S5 g iy gy 0 gime

* and **: Significant at 5% and 1% of probability levels.
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Table 4. Parameters of dose-response model fitted to the relationship between weed biomass and different doses of
imazatepyr herbicide in different red bean cultivars

Bean density System

cultivation Riag RMSE b™(SE) EdS07(SE) WO(g)'(SE)
40 Sole cropping 0.96 777 23.83(1.2) 69.84(3.4) 145.13(7.1)
40 Inter cropping 0.96 7.32 -23.79(2.2) 69.08(3.3) 141.61(6.9)
50 Sole cropping 0.97 5.68 -21.15(2.1) 73.25(2.2) 132.41(4.4)
50 Inter cropping 0.98 497 -19.99(1.7) 72.98(1.9) 127.88(3.4)
60 Sole cropping 0.99 2.39 29.46(2.1) 63.42(2.1) 118.96(3.5)
60 Inter cropping 0.99 247 -28.87(2.1) 62.64(2.3) 116.01(3.1)
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*: Weed density without herbicide application, “*: The concentration of herbicide required to reduce the weed dry weight by 50%, "

slope parameter.
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Fiugre 2. Effects of different doses of imazateparir herbicide on weed dry weights in different planting systems and densities.
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Table 5. Parameters of sigmoidal model fitting to estimate the biomass of different bean densities in response to reduced
herbicide Dose

Bean density  System cultivation R2aqi RMSE b""(SE) X0"(SE) A’(SE)
40 Sole cropping 0.98 3.73 48.94(2.4) 12.57(1.0) 209.74(3.6)
40 Inter cropping 0.97 541 48.24(2.3) -10.32(1.1) 220.72(5.2)
50 Sole cropping 0.97 533 52.72(2.3) -8.47(0.9) 228.86(6.1)
50 Inter cropping 0.97 5.63 51.81(3.3) -10.15(1.1) 235.52(6.5)
60 Sole cropping 0.97 5.89 49.19(2.8) -10.01(0.9) 233.73(6.6)
60 Inter cropping 0.96 6.56 44.67(1.5) -10.26(1.1) 239.56(6.2)
e T g 8395 ) oy B0 Wgi iSdale o3V cdale T b gt ST

*: Maximum biomass, **: The concentration of herbicide to produce 50% of biomass and **: slope parameter.
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Fiugre 3. Effect of different doses of imazateapir herbicide on dry weight of bean plant in different planting systems and

densities.
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Table 6. Parameters of dose-response model fitted to the relationship between grain yield and different doses of imazatapir
herbicide in different red bean cultivars.

Bean density System

Jier R2pg RMSE b™*(SE) X0™(SE) A(Kg/h)'(SE)
40 Sole cropping 0.99 61.52 20.40(0.65) 51.01(0.53) 4266(34.1)
40 Inter cropping 0.99 52.60 20.36(0.46) 47.96(0.56) 4197.3(28.8)
50 Sole cropping 0.99 62.36 20.26(0.42) 48.85(0.65) 4300.6(30.4)
50 Inter cropping 0.99 55.65 20.16(0.43) 45.76(0.58) 4231.3(28.9)
60 Sole cropping 0.98 92.57 20.38(0.71) 48.56(0.61) 4451.3(29.1)
60 Inter cropping 0.99 80.35 19.74(0.53) 44.80(0.7) 4355.4(30.5)
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*: Maximum biomass, **: The concentration of herbicide required to achieve 50% of yield,
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Fiugre 4.Effect of different doses of imazotapyr herbicide on bean grain yield in different planting systems and Densities.
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