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Table 1- Parameters related to the sigmoid model interactions of different levels of urea and bromoxynil + 2, 4-D on wheat
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» P;?J) ParametertEstimated Standard Error
()m RZ P
Urea +Ywr (g m2) Ywi (g m?) CDso B
fertilizer
(Kg ha')
0 195.77+2.46 99.29+3.19 0.45+0.06 0.16+0.01 0.99 0.026
75 311.28+10.19 19.1748.91 0.38+0.03 0.17+0.04 0.99 0.046
150 477.0845.45 114.21+7.90 0.43+0.01 0.16+0.01 0.99 0.017
225 515.40+19.89 124.08+31.75 0.41+0.03 0.16+0.03 0.99 0.058
300 466.22+11.61 197.07+21.37 0.38+0.02 0.15+0.02 0.99 0.045

clbodile oy 156 5l amys 00 LialS ly L 3)se 5 1CDs50 ¢ Gile 4 0dgll Laglpd 13 puiS ails 5, Slas Ywi 5,0 dile j (o)le Lyl )3 puiS aily 5, Shos Yt

L;J.j}oim: (STTe ) B ffu.\.lf &l .))gJ,o& 2R
TYwr=Wheat grain yield in weed free treatment; Ywi=Wheat grain yield in weed infested treatment; CDso= Competitive dose required
to reduce weed competitivity by 50%; B=Steepness of the curve.
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Figure 1- Sigmoid curve fitted to wheat yield in response to increased dose of bromoxynil+2, 4-D in urea fertilizer levels
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Figure 2- Ywr (wheat yield in weed free conditions) changes in response to increasing urea fertilizer consumption
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Figure 3- Ywr (wheat grain yield in weed infested conditions) changes in response to increasing urea fertilizer consumption
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Figure 4- Prediction of wheat yield in competition with common mallow influenced by reduced doses of bromoxynil+2, 4-D
and urea fertilizer
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Figure 5- Bromoxynil+2, 4-D dose and required urea fertilizer to maintain a certain level of grain yield of wheat in weed
infested conditions
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Table 2- Parameters related to the power model interactions of different levels of urea and bromoxynil + 2, 4-D on common
mallow seed production

5,91 395 o 8591 1 5 libis! gllad kel
2 0,5 5LS) Parameter+Estimated Standard Error
()m RZ P
Urea +Yo b a
fertilizer
(Kg ha)
0 1915.95+133.94 0.75+0.18 -1631.16+172.80 0.95 0.022
75 4321.22+209.51 0.78+0.13 -3660.22+270.44 0.97 0.011
150 6729.55+199.56 1.15+0.20 -6618.53+261.29 0.99 0.003
225 12998.18+1784.29 0.87+0.30 -13515.30+£308.74 0.89 0.055
300 16540.76+2286.92 0.68+0.14 -17345.45+506.93 0.89 0.055
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1Yo, The maximum produced seed without herbicide consumption at each urea consumption level; a and b are coefficient of function.
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Figure 6- Power curve fitted to common mallow seed number in response to increasing bromoxynil+2, 4-D dose in different
level of urea fertilizer
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Figure 7- Estimation of the index of the number of mallow seed affected by reduced doses of bromoxynil+ 2, 4-D and urea
fertilizer
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Table 3- Parameters related to the power model interactions of different levels of urea and bromoxynil + 2, 4-D on mallow

seed weight
545! 355 EXWACS JOCRIRY L) IS ST
(,uSa 43 0,59k5) Parameter+Estimated Standard Error R? P
Urea fertilizer Yo b a
(Kg ha)

0 4.78+0.033 0.81+0.18 -4.26+0.42 0.96 0.019
75 10.79+0.32 0.85+0.08 -9.60+0.42 0.99 0.004
150 16.84+0.49 1.15+0.10 -16.56+0.65 0.99 0.003
225 28.50+3.10 0.89+0.27 -29.23+4.01 0.92 0.036
300 35.87+3.30 0.82+0.21 -36.90+4.26 0.94 0.026
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1Yo, the maximum seed weight without herbicide consumption at each urea consumption level; a and b are coefficient of function.
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Figure 8- Power curve fitted to mallow seed weight in response to increasing dose of bromoxynil+ 2,4-D and different levels of
urea fertilizer
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Figure 9- Prediction of mallow seed weight in competition with wheat under the influence of reduced doses of bromoxynil+2,
4-D and urea fertilizer
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Introduction: Modeling fertilizer-herbicide relationship is helpful to minimize the competition of weeds
with crops. The goal of present study was to develop the empirical models for predicting crop yield, number and
weight of common mallow seed using integrated dose-response curves of herbicide and fertilizer application.

Materials and Methods: An experiment was conducted in split plot design based on randomized complete
block design with three replications in Agricultural Sciences and Natural Resources University of Khuzestan in
2017 growing season. Experimental factors were N-fertilizer as main plot at 5 levels (0, 75, 150, 225 and 300 kg
ha! of urea) and dose of bromoxynil+2, 4-D as sub plot at 5 levels (0, 0.25, 0.50, 0.75 and 100% rate of
recommended dose (1.5 L hat)). Common mallow density (50 plant m?) was fixed in all plots and wheat sowing
density was 350 plant m2. The wheat cultivar was Chamran 2. Spraying was carried out using a 20-liter
rechargeable Matabi back Sprayer equipped with a nozzle (11003) and a pressure of 2 bar (calibrated based on
200 to 300 liters of water per hectare) in the post-emergence stage at the middle of the wheat tillering stage (6-4
The leaf of the common mallow). Half of the nitrogen fertilizer was applied at sowing stage and the other half
was distributed in the middle of the wheat tillage stage. The plants were then cut at surface and dried in oven (75
°C) and weighted. The four parameters sigmoid model was used to assess wheat and common mallow yield
response to herbicide reduced dose and N fertilizer. The three parameters power model was also applied to
explain the change of mallow number and weight in response to reduced herbicide dose and different levels of
N-fertilizer application.

Results and Discussion: Wheat grain yield increased in response to increasing herbicide dose and reducing
the competitive ability of common mallow in different levels of urea fertilizer application. The grain yield was
equal to 202, 277, 329, 408, 443 and 450 g m, when 300 kg of urea fertilizer ha* with 0.375, 0.60, 0.75, 1.05,
1.35 and 1.50 L ha? of the recommended dose of herbicide was employed, respectively. Moreover, the dose
required to reduce 50% of the weed competition effects on wheat grain yield was decreasing in urea fertilizer
levels. The results showed that the higher levels of urea fertilizer decreased wheat grain yield, but increased the
number and weight of the common mallow seeds. The number of common mallow seeds was maximum for the
higher levels of urea fertilizer and lesser doses of bromoxynil+2, 4-D, was minimum under low urea fertilizer
consumption and the higher levels of bromoxynil+2, 4-D. The density of common mallow seeds under no-
herbicide conditions ranged from 4.78 to 35.87 g m for each urea fertilizer level. The number of common
mallow seeds produced under no-herbicide application varied between 1915.95 and 16540.76 seeds per m™ for
each fertilizer level. However, in the case of higher doses of bromoxynil+2, 4-D, weight and seed number of
common mallow showed a decreasing trend. Thus, under no-herbicide condition, common mallow produced
much more seeds when higher N-fertilizer rates were applied. Application of 300 kg of urea ha? without
herbicide application led to the highest common mallow seed number and weight and the lowest wheat yield.
The greatest wheat yield (i.e. 515.40 g m?) was obtained by consuming 225 kg of urea ha* along with 1 L ha?
bromoxynil+2,4-D. In addition, the higher urea fertilizer levels reduced wheat grain yield, but increased the
common mallow seed number and weight.

Conclusion: Increasing the competitive ability of weeds, application of high N-fertilizer rate results in a
larger yield loss. However, herbicide application with the application of high N-fertilizer is highly likely to
control weed, causing an increase in wheat yield. The combined model helps to lessen the herbicide and fertilizer
application.

Keywords: Combined model, Competitive ability, Herbicide reduced dose
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