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Table 1- Parameter estimates produced by regression analysis of the experimental treatments
Estimated effects and coefficients for grain yield
Term Effect Coefficient SE Coef P-value
Constant 8.665 0.090 0.000
X. strumarium density -2.160 -1.080 0.12 0.000
A.retfoflexux density -1.455 -0.727 0.10 0.000
Herbicide dose 4.767 2.382 0.128 0.000
X. strumarium densityx A.retfoflexux density 0.515 0.257 0.162 0.118
X. strumarium densityx Herbicide dose 1.530 0.765 0.121 0.000
A.retfoflexux density x Herbicide dose 0.218 1.109 0.121 0.170
X. strumarium densityx A.retfoflexux density x Herbicide dose -0.796 -0.398 0.23 0.088

SE Coef; Standard error of coefficients.

oES e 5153 52 53 (1) S gl il )l (wedS &1 by pe gl Y oo

Table 2- Parameter estimates of fitting model (1) at each herbicide dose

Herbicide rate (% of Parameter estimates )

recommended dose) Y, M A RMSE Rl
0 11.1(0.073) 0.33 (0.029) 0.46 (0.038) 0.97 0.958
25 11(0.71) 0.28 (0.031) 0.46 (0.06) 1.10 0.935
50 10.9 (0.1) 0.28 (0.017) 1.064 (0.013) 1.124 0.921
75 11(1.2) 0.28 (0.017) 0.413 (0.011) 1.16 0.909
100 11.03 (1.7) 0.28 (0.017) 0.401(0.03) 1.2 0.889

Y, maize grain yield at weed-free, A1 and A2 are leaf area damage coefficient of Amaranthus retrolexus and Xanthium strumarium, respectively. Lower RMSE and R

adj

closer to one show better fit of the model to data. The number in parentheses represents the standard error of the parameters

Sl (53l pESle (3D ply 13 (595 O i g 031D b oS (5 el sl £ wglS) ¥ Jute (sl el )b paes Y S

Table 3- Parameter estimates produced by fitting model (2) to leaf area damage coefficeint of X. strumarium against herbicide dose

Parameter estimates

2 .
Model -~ DoSe e Dosécge B RMSE R%g;
Eqn 2 (Gussian 4 parameters) 0.84 (0.091) 0.47 (0.0025) 0.29 (0.0018) 3.11(0.043) 0.024 0.985

A is leaf area damage coefficient, hmax is maximum leaf area damage coefficient, and DoseAmax represents the dose at which the Amax occurs. Lower RMSE and R2adj
closer to one show better fit of the model to data. The number in parentheses represents the standard error of the parameters
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Figure 1- Relationship between leaf area damage coefficients and
herbicide dose,The model fitted is eqn 1
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Figure 2- Biplot from canonical discriminant analysis of the combination of X. strumarium and herbicide doses,

Vectors indicate the degree of association between the measured characteristics of maize, weeds and X.
strumarium x herbicide doses combinations.
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Figure 4- Responses of the X. strumarium height (fitted curve is
standard dose response) and the ratio of lateral shoots length to
main stem height (fitted curve is a Gaussian, model 2) to
herbicide dose
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Figure 4- Relationship between the number of lateral shoots and
increasing herbicide dose, Standard dose response model was
fitted, Bars indicate standard error.
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Table 4— Beta values (direct effects) from path analysis for various variables contributed to the leaf area damage coefficient of X. strumarium

Dependent variables (Constant)

Standardized regression coefficients (Beta)

Dose XL/M XTL XH AH Abiom Xbiom ALWR XLWR XD R
X. strumarium Damage Coefficient. 0.090%* 0.117*  0.439*  -0.092* 0.005 0.003 0.054 0.001 0.095* 0.073*  0.987
XTL 0.187* 0.473* - -0.085* - 0.012 - 0.122% 0.097*  0.981
XL/M 0.322% -0.510* 0.02 0.124* 0972
XH -0.840* 0.115%  0.966

Dose; Applied herbicide doses.

XL/M; Common cocklebur lateral shoots height to

main stem height ratio.

XTL: Maximum leaf area on top layer of
canopy for common cocklebur.

XH; Common cocklebur height (Main stem)
XLN; Common cocklebur lateral shoots no.
XLA; Common cocklebur leaf area.

The symbol * denotes standardized regression coefficients significant at the P < 0.01 level.

ALA; Redroot pigweed leaf area.

AH; Redroot pigweed height.

Abiom; Redroot pigweed biomass.

Xbiom; Common cocklebur biomass.

ALWR: Redroot pigweed leaf weight ratio.
XLWR; Common cocklebur leaf weight ratio.
XD; Common cocklebur density per square meter.
AD; Redroot pigweed density per square meter.
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Figure 5- Structural model for the factors affect the leaf area damage coefficient of X. strumarium, Bold arrows represent the direct effect.

XL/M; Common cocklebur lateral shoots height to main stem height ratio. XTL: Maximum leaf area on top layer of canopy for common cocklebur. XLWR; Common

cocklebur leaf weight ratio.
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Interactions between Herbicide Dose and Weed Leaf Area Damage Coefficient
in a Multiple Weed Species Competition with Maize
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Abstract

Weed leaf area damage coefficient (A) denotes the increase in weed competitiveness per unit increase in its leaf area.
Although the variability of this parameter has been confirmed, it was assumed to be constant in many researches. The
objective of this study was to determine the interactions between herbicide dose and A. Field experiments were
conducted to determine the relationship between competitive indices of maize, Xanthium strumarium and Amaranthus
retroflexus during 2007 and 2008. Five doses of the herbicide nicosulfuron as main factor, and 16 density combinations
comprised of 4 densities of A. retroflexus x 4 densities of X. strumarium as sub plots were arranged in a one-replicate
split factorial. For A. retroflexus, the A value was constant. For X. strumarium, the A value was constant with no
herbicide and 0.25 rate of the full dose. With increasing the dose up to half the recommended dose, the A value
increased and again with increasing dose to 0.75 rate, it returned to the level with no herbicide. This relationship was
properly described by Gaussian model. Herbicide at half rate probably removed the apical dominance and increased the
number of lateral shoots. Herbicide as an external factor was the most important determinant in the change of X.
strumorium canopy shape. Deep understanding of the system behavior, relations and interactions with herbicide
applications is of great help in improving the predictive power of weed management models.

Key words: Xanthium strumarium, Amaranthus retroflexus, leaf area damage coefficient, leaf area model



