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ABSTRACT

Field experiments were conducted to study the effect of nitrogen, wheat density and herbicide doses on wheat-wild
barley competition in Karaj and Qom. Experiment was a split-factorial with three replications. Experimental factors
were wheat densities of 300, 400 and 500 plants m, nitrogen levels of 240 and 300 kg ha* and five doses of
metsulfuron-methyl plus sulfosulfuron at 0, 20, 33, 45 and 54 g ha. Results from both locations indicated significant
interactions between treatments. Depending on herbicide dose applied wheat density effect on wild-barley biomass was
different. Decrease in wild-barley biomass obtained from increasing wheat density was significantly higher with low
doses of herbicide. Regarding higher nitrogen efficiency in Karaj wheat, lower nitrogen level caused more competition
ability of wheat and lower wild-barley biomass. In Qom experiment, the general trend was similar, differences were not
significant at p-value <0.05. In summary, integrating 240 kg h* of nitrogen fertilizer with wheat density of 400 plants
m2 and herbicide dose of 45 g ha resulted in highest wheat yield in Karaj, while in Qom experiment, the treatment
combination of 300 kg ha* plus wheat density of 500 plants m2 and 45 g ha® herbicide gave the best wheat yield.

Key words: wild barley biomass, nitrogen use efficiency, herbicide dose and wheat yield.
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Table 1. Characteristics of the study locations.
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Table 2- Analysis of variance the H. spontaneum biomass measured for 30 day after herbicide spraying.
P-values of treatment effects are shown.

. H. spontaneum biomass
Source of variation p

H. spontaneum biomass

(g m?) in Karaj (g m? in Qom

df P value df P value
Plant density (P) 2 <.0001 2 <.0001
N Fertilizer (N) 1 <.0001 1 0.2957
PxN 2 0.0050 2 0.0055
Dose (D) 4 <.0001 4 <.0001
PxD 8 <.0001 8 <.0001
NxD 4 <.0001 4 0.0003
PxNxD 8 0.1511 8 0.3596
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Figure 1- Effect of herbicide dose on H. spontaneum biomass as affected by nitrogen levels and plant density.
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Table 3- Parameters estimate of standard dose response model fitted to H. spontaneum biomass with herbicide dose (\VValues in parentheses
are standard errors).

Region Plant density N Fertilifer (Kg Parameters ;
(plants m?) ha™) DWnm EDso EDgo b R RMSE
240 18.9 (0.50) 20.1 (1.71) 62.35 (5.80) 1.8 (0.25) 0.97 0.87
300 300 27.9 (0.66) 19.6 (1.48) 69.11 (7.95) 1.9 (0.24) 0.98 114
240 14.9 (0.55) 28.2 (1.55) 60.53 (8.40) 2.5(0.36) 0.95 0.95
Karaj 400
300 19.1 (1.01) 28.4 (1.97) 63.50 (6.94) 2.7 (0.51) 0.91 1.76
240 12.3(0.77) 27.9 (2.91) 63.50 (8.48) 2.1(0.53) 0.87 1.34
500 300 14.5 (0.68) 27.9 (2.25) 66.53 (6.90) 2.1(0.39 0.92 1.18
240 17.7 (0.42) 16.6 (1.76) 61.26 (8.00) 2.2 (0.35) 0.98 0.73
300 300 16.1 (0.60) 21.1(2.09) 65.43 (3.59) 2.1(0.39) 0.96 1.05
Gom 400 240 14.4 (0.32) 21.6 (1.27) 55.10 (4.66) 1.9 (0.21) 0.98 0.56
300 12.7 (0.51) 27.0 (1.32) 67.17 (5.70) 3.1(0.44) 0.95 0.88
500 240 11.1 (0.35) 229 (1.41) 58.72 (3.75) 2.4 (0.34) 0.97 0.61

300 9.26 (0.20) 22.9(1.01) 56.02 (4.90) 2.3(0.23) 0.98 0.35
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Table 4- Analysis of variance of the wheat biological yield in two locations.

P-values of treatment effects are shown.

df P value
Effect/Variables Biological yield Biological yield
(Kg hal) in Karaj (Kg ha) in Qom
Plant density (P) 2 <.0001 0.0002
N Fertilizer (N) 1 0.1152 <.0001
PxN 2 0.2162 0.0141
Dose (D) 4 <.0001 <.0001
PxD 8 0.3145 <.0001
NxD 4 0.4330 0.0073
PxNxD 8 0.3327 0.6454
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Figure 2- Effect of herbicide dose on wheat biological yield as affected by nitrogen levels and wheat density
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Table 5- Analysis of variance of the wheat grain yield in two locations.

P-values of treatment effects are shown

grain yield (Kg ha?)

grain yield (Kg ha?)

Effect/Variables in Karaj in Qom

df P value df P value
Plant density (P) 2 <.0001 2 0.0014
N Fertilizer (N) 1 0.5674 1 <.0001
PxN 2 0.9058 2 <.0001
Dose (D) 4 <.0001 4 <.0001
PxD 8 0.0149 8 <.0001
NxD 4 0.0082 4 0.0065
PxNxD 8 0.7893 8 0.0990
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Figure 3- Effect of herbicide dose on wheat grain yield as affected by nitrogen levels and wheat density
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