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

Herbiciderate (% of recommended rate) Model DF residuals N R? . RMSE AlC, A
umber of Parameters
o 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 amlie 5l A S AIC Lasli Sl a osls 4 Jde g 3515 S0l K 4y s 5 Ry 5 S S RMSE) Sl 0 gl /Y0 5 o (sla3s 55 g8 s bl ram 0 31 5 gy (blie 1 s 0 JolS7 55 (s 1 s 5 26 3 L

(Cla e 51 55 Dt pks g sgie 43 (A2) Y 31 eS SSUT Codlastl .ol Jube g 5510 9 me AL, 5 e Hluie . Consla Juls Solsei]

9 (common cocklebur) $g by U195 wu yo 4 ( Brain-Cousenso dly) (ywi 37—y » 9 (Dose-response & dlayly) & 31l _yuilu 3- 38 @lgd %31y 31 bol> gl 4ods ¥ Jgos
o dile s Blae 5o (redroot pigweed) (w9 > 6

Table 2. Summary of results of fitting the standard dose—+esponse and Brain & Cousens curveto the estimated weed competitivities of redroot pigweed and common cocklebur.

Parameter estimates

Model Weed species Bo Y RDso B Adj R? RMSE AlCc Ai
. . 0.0661 (0.0001) 6.40 (0.088)
(Equation 3) redroot pigweed 6.8729E-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) ?015)1%3) 0.61(0.018) 9.05 (0.61) 0.996 0.0019 -115.224
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Table 3. Summary of estimated parametersfor crop yield calculated using Eqn 4 and Eqn 6.

Parameter estimates

Models
(t \r:;-l) Bor RDsol B: Bo, RDso2 B, v R RMSE AlCc Al
Equation 4 0.066 0.096 381 - 0.933 1.37 237
11(0.173) ooosy 0380087  758(1068) o 0.62 (0.061) 019
7
Equation 6 1095 0.064 0.322 0.1091 0.623 13.48 0.1025 0.954 0.65 244
6.47 (0.89)
(0.0171) (0.083) (0.039) 47 (0. (0.044) (0.025) (2.02) (0.0061)
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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 per centage of corn as affected by multiple weed competition of common cocklebur and redr oot pigweed

treated with a range of doses (0, 0.25, 0.5, 0.75, and full rate of the recommend dose) of her bicide 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 plantsm-2 at 0, 4, 8 and 12 plants m-2.
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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 initia 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 (O 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, ZeamaysL.

K eywor ds: Multiple weed competition, herbicide reduced dose, dose response, corn yield.





