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Table 1. Summary of non-linear regression analysis by Eqn 1 (with interaction parameter (1)) , and Eqn 2 (without interaction effect) at rates 0 and 25% of recommended dose.

Herbicide rate (% of recommended rate) Model DF residuals N R’ adj RMSE AIC, A
umber of Parameters
0% Equation 1 28 4 0.967 0.343 55.69 0.00
Equation 2 29 3 0.952 0.369 55.06 0.63
0.25% Equation 1 28 4 0.909 0.655 15.73 0.00
) Equation 2 29 3 0.899 0.698 14.67 1.06

5 amlis gl A 5 AIC, ua"-l..it.g;..ﬂll.asul:4.3J.L«j;eujjlﬁjiju.}eiiq;&:}}Rzadjjjﬁg-;RMSE)@la.mw&A~/YO},&.¢L;LA)'>):L€;J@\:le;\sJ:...AA;..gLJl.UA}g-}&U&jlg@q&l{j:d«m’jlw)ﬁcuQLLJ*
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Table 2. Summary of results of fitting the standard dose-response and Brain & Cousens curve to the estimated weed competitivities of redroot pigweed and common cocklebur.

o ale s 3o (Blao 38 (redroot pigweed) w9 > U

Parameter estimates

Model Weed species By Y RDs, B Adj R? RMSE AlICc Ai
. . 0.0661 (0.0001) 6.40 (0.088)
(Equation 3) redroot pigweed 6.8722E-005 - 0.33 (0.0029) 6.3283 0.999 0.00019 -140.953 -
(Equation 3) common cocklebur 0.0971 (0.0039) - 0.62 (0.030) 4.84 (0.77) 0.948 0.0089 -94.14
21.084
(Equation 5) common cocklebur 0.0901 (0.014) (()610()1363) 0.61(0.018) 9.05(0.61) 0.996 0.0019 -115.224

4 S5 R0 5 S S RMSE L comte b B us g o 5 Cale (26, 015 53 (28l Ao y5 00 el o7 (633 RDiso ¢l (5833 53 53 4 ey (iomto adsl il 31y ot y (@387 Cale g Sl 5 5,8 e (65 015) (oomte VL > o

b5l Jols shiel . onla Jua 51 55 Bkl oo ggie 4 (AR2) Y 1 a8 ST oMol .l Jbn 2 3310 3 pm AICe 5 (e jie ool Joko DUl 5 gl (512 A 5 AICe st L .ol n 313 & Jibe g 551 S5 oS5
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Table 3. Summary of estimated parameters for crop yield calculated using Eqn 4 and Eqn 6.

Parameter estimates

Models
(t 1‘1(;") Bor RDsp1 B By RD;;2 B, ¥ 1 RMSE AICe Ai
Equation 4 0.066 0.096 3.81 - 0.933 1.37 -237
11 (0.173) (0.0051) 033 (0.037)  7.58 (1.066) iy A 0.62 (0.061) O13)
7
Equation 6 10.95 0.064 0322 6.47 (0.89) 0.1091 0.623 13.48 0.1025 0.954 0.65 244
0.0171) (0.083) (0.039) 4700 (0.044) (0.025) 2.02) (0.0061)

Y3V 45 Gl od S 4B2 3Bl 5 s B (26, 05 o3 00 2l (1 5 35 e 53 e 5 5 4 RDS02 5 RDSO1 el 287 ke U e 050k (35) Y 458 5 (s i 20)) 65 (16, 015 el oo SSLsS 35 4 B02 5 BO1
Coym AICC 5 it 5ldie 5 vl oo Dlssl 5 gl (51 Al 5 ATCE st L .ol s 03l 4 S 2 351 S5 65 a0 SO R2ad] 5 5 S RMSE Lol ol 351kl (sllast Sl Uil Jot1s slitel 53 4 geanly (oot ot S0

el Jola 5511 530kt e sgin 4 (AIR2) Y 1 208" SIST ot il oo Jike 24y 551 2
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Figure 1. Relationship between competitivity of common cocklebur (2) and redroot pigweed (1) and the herbicide doses.
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Figure 2. Predicted grain yield loss percentage of corn as affected by multiple weed competition of common cocklebur and redroot pigweed
treated with a range of doses (0, 0.25, 0.5, 0.75, and full rate of the recommend dose) of herbicide nicosulfuron.
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Figure 3. Predicted grain yield of corn as affected by the herbicide nicosulfuron (0, 0.25, 0.5, 0.75, and full rate of the recommend dose) and
redroot pigweed at 0, 4, 8 and 12 plants m-2 with common cocklebur at 0, 4, 6 and 8 plants m-2.
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Figure 4. Predicted grain yield of corn as affected by the herbicide nicosulfuron (0, 0.25, 0.5, 0.75, and full rate of the recommend dose) and
common cocklebur at 0, 4, 6 and 8 plants m-2 with redroot pigweed at 0, 4, 8 and 12 plants m-2 at 0, 4, 8 and 12 plants m-2.
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Modelling Herbicide Dose Effect and Multiple Weed Species interference in corn

Mostafa Oveisi '*, Hamid Rahimian-Mashhadi', Mohammad Ali Baghestaniz, Hassan Alizade'

! Department of Agronomy and Plant Breeding, University of Tehran, Karaj, Iran; ? Iranian Research Institute of Plant Protection, Tehran, Tran.

Abstract

Field experiments were conducted to investigate the effect of herbicide doses on corn-multiple weed competition.
Sixteen weed density combinations consisting of 4 densities of redroot pigweed x 4 densities of common cocklebur
under five doses of herbicide were assessed. The two weed species responded differently to herbicide doses.
Competitivity of redroot pigweed decreased with increasing herbicide dose and was completely removed by applying
herbicide at 0.5 of full recommended dose, but for common cocklebur an initial increase occurred at 0.25 rate of full
dosage. The relationship between weed competitivity and herbicide dose was well-described by standard dose response
curve and Brain & Cousens model for redroot pigweed and common cocklebur, respectively. A combined model
incorporated standard dose response curve and Brain & Cousens function into the multivariate rectangular hyperbola
competition model gave a good description of corn yield. When no herbicide was applied, the competitivity of common
cocklebur was approximately 1.7 times greater than that of redroot/pigweed and 63% of yield loss occurred from the
combination of 8 common cocklebur and 12 redroot pigweed plants m” Where the density of common cocklebur was
low (0 to 4 plants m™) applying herbicide at half the full recommended dose could save the yield, but with increase in
common cocklebur density, the herbicide reduced doses failed to prevent'the yield loss. Even at full recommended dose
of herbicide, corn yield suffered loss of 6 to 10 percent from high density of common cocklebur.

Nomenclature: Nicosulfuron; common cocklebur, Xanthium strumarium L.; redroot pigweed, Amaranthus retroflexus
L.; corn, Zea mays L.

Keywords: Multiple weed competition, herbicide reduced dose, dose response, corn yield.



