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Figure 1. Daily soil temperature (0C) at a 5-cm depth, estimated using STM2 (soil temperature model software) and precipitation (mm)

during the redroot pigweed emergence period in a field experiment conducted in Dashte-Naz Sari, in 2016; and 2017 .
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Table 1. Analysis of variance for the field experiment consisting of the main effects and interactions of block (B), tillage (T),
density (D), and herbicide dose (HD). Redroot pigweed emergence is expressed as cumulative emergence (CE).

. 2016 2017
Source of variation df CE CE
Block (B) 2 0.01 0.03
Tillage (T) 1 <0.0001 <0.0001
Error a 2 0.001 NS
Density (D) 2 <0.0001 <0.0001
TxD 2 NS NS
Errorb 4 0.001 NS
Herbicide Dose (HD) 2 <0.0001 <0.0001
T x HD 2 NS NS
D x HD 4 NS NS
TxDxHD 4 NS NS
Error c 8 0.003 NS
CV (%) 15.43 12.69

Abbreviations: NS, not significant.

Al oo s me (NSt jlazs |

(3355 03 5 gl (559 (Slapumms )3 o B ads s A e sy 6501 - Y sl
Table 2. Cumulative emergence pattern of redroot pigweed in conventional tillage and no-till systems.

Parameter estimates + SE

Year Tillage system Emax Erate Teo Read] RMSE
Conventional tillage 100.33 +4.90 -5.59 + 3.28 266.72 £ 44.94 0.96 12.25
2016 No-till 445.33 +68.71 -1.86 £ 0.70 187.19 £ 14.00 092 11.19
P value <0.0001 <0.001 <0.0001
Conventional tillage 482.46 £ 4.65 -4.19+0.40 139.33 £ 2.67 0.99 1.81
2017 No-till 1381.52 +5.20 -5.16 £ 0.27 132.11 £0.97 0.99 0.73
P value <0.0001 <0.001 <0.0001

Abbreviations: R%adj, adjusted coefficient of determination;

RMSE, root-mean—square error
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Figure 1. Effect of tillage systems on cumulative emergence pattern of redroot pigweed in 2016 and 2017 on the Dasht Naz
Sari. Vertical bars represent standard error.
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Table 3. Cumulative emergence pattern of redroot pigweed in Three soybean densities.

Densit Parameter estimates + SE
vear (plant hgl) Emax Erate Tso R?adj RMSE
200,000 256.04 +46.44 -3.08 +0.83 204.40 + 20.75 0.92 12.24
300,000 187.13+30.35 -2.06+0.78 224.41 + 46.67 0.93 11.57
2016 400,000 127.86+2047 -1.99+075  227.17+57.25 091 12.49
P value <0.0001 <0.001 <0.0001
200,000 807.50 +4.30 -4.89 + 0.33 137.62 +£1.20 0.99 1.02
300,000 635.27 + 2.94 -4.83+0.30 139.83 +1.35 0.99 0.89
2017 400,000 42095 +2.17 -3.79+0.29 142.30 + 1.46 0.99 1.00
P value <0.0001 <0.001 <0.0001

Abbreviations: R%adj, adjusted coefficient of determination; RMSE, root-mean-square error
Uas Sl o (o Kls 4l y « RMSE (5,8 o3l il &8s o o0 « R%d] il lazs |
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Figure 2. Effect of soybean densities on cumulative emergence pattern of redroot pigweed as influenced in 2016
and 2017 on the Dasht Naz Sari. Vertical bars represent standard error.
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Table 4. Cumulative emergence pattern of redroot pigweed in three doses of Imazethapyr

Imazethapyr Parameter estimates + SE
Year doses RMSE
(g ai ha?) Emax Erate Tso R2adj
0 31435+51.85 -2.09+082 217.80+50.42 092 11.76
50 183.62 +13.05 -2.04+0.80 220.12+5291 0.92 12.39
2016 100 72.50 + 3.74 -1.02+0.76  23456+56.55 092 1257
P value <0.0001 <0.001 <0.0001
0 946.65+3.91  -503+0.36  136.09+1.05 0.99  0.79
50 672.37+3.81  -4.83+0.33  140.02+1.60 099  1.09
2017 100 244.74+1.83  -4.34+027  142.81+198 099  1.41
P value <0.0001 <0.001 <0.0001

Abbreviations: R?adj, adjusted coefficient of determination; RMSE, root-mean-square error
Uas Sl o K0l 4y « RMSE ¢ 8 o3l s o 0 « R%ad] 1l
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Figure 4. Effect of imazethapyear doses on cumulative emergence pattern of redroot pigweed in 2016 and 2017
on the Dasht Naz Sari. Vertical bars represent standard error.
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Abstract

Redroot pigweed (Amaranthus retroflexus L.) is one of the most common
dicotyledonous weeds in the world that is widely distributed in many agricultural
areas. Thus, in order to evaluate the effect of different management practices on the
emergence time of spotted spurge, a split-split plot experiment was conducted in a
completely randomized block design with three replications in Dasht-e-Naz Sari in
2016 and 2017. Two tillage systems (Conventional tillage and no-till), three soybean
densities (200,000; 300,000 and 400,000 plant ha-1), and three doses of imazethapyr
(0, 50, and 100 g ai ha-1) were considered as experimental factors. The redroot
pigweed emergence was significantly affected by management practices including
tillage system, soybean seeding rate, and imazethapyr dose. Conventional tillage
required a thermal time (TT) of 266.72 and 139.33 d °C to reach 50% emergence in
2016 and 2017, respectively, while for no-till, the respective TT requirements were
187.19 and 132.11 d °C. On increasing soyabean density from 200 000 to 400 000
seeds ha-1, the TT requirements for 50% emergence (T50) of redroot pigweed also
increased. The T50 at the herbicide dose of 100 g a.i. ha-1 was 234.56 and 142.81 d
°C in 2016 and 2017, respectively, while for the non-herbicide treatment, the
respective TT requirements were 217.80 and 136.09 d °C. From an integrated weed
management perspective, a combination of conventional tillage with a soyabean
density of 400 000 seeds ha-1 and a 100 g a.i. ha-1 imazethapyr dose not only
resulted in the lowest redroot pigweed seedling density m-2 but also caused the
longest delay in the time to reach the T50. This condition provided more time for
soybeans to establish better and improve their competitive ability. The results of our
study could help to develop effective management strategies for this species.

Keywords: Conventional tillage, herbicide dose, no-till, seedling emergence,
soybean density.



