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Interactions between maize-weed competition and herbicide dose: relationships among
the components of Xanthium strumarium, Amaranthus retrolexus and Zea maize under
herbicide dose
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Fig 1. Biplot of the experiment treatments obtained by Canonical Correlation Analysis. X and A denote
the density of X. strumarium and A. retroflexus, respectively.
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Table 1. Correlations among matrix components using CCA. (The correlation coefficient values more
than 0.3 were considered significant).

Standard canonical correlations among variables (corn vs. corn, Amaranthus vs. corn, Xanthium vs. corn,
Amaranthus vs. Xanthium) using CCA

Xiai XrLA Xy Xeiom XL No. Xum Xria ALl ArLA
Xial 1.000
XrLA 0.764 1.000
Xu 0.906 0.662 1.000
Xgiom 0.824 0.819  0.803 1.000
XL No 0.813 0.754 0951  0.745 1.000
Xum -0.103 0.322 -0.736 -0.123 -0.106 1.000
Xria 0.216 0453 0.221 0.710 0.216  0.642 1.000
ALal 0.474 0269 0.386 0.315 0470 -0.254 0.572 1.000
ArLA 0.393 0.218 0.205 0.231 0.388 -0.290 0.534 0.947 1.000
Ay 0.396 0.227 0.393 0.145 0406 -0.213 0527 0.886  0.867
Agiom 0.417 0230 0.276 0.212 0392 -0.223 0.318 0.853 0.884
AL no 0.343 0.208 0.208 0.250 0.377 -0.211 0.476 0.845 0.880
Ara 0.624 0.422 0564 0.607 0.314 -0.205 0.623 0.790  0.513
Ch -0.345  -0470 -0.647 -0.721 -0.670 0.184 0.655 -0.371 -0.306
Cgiom -0.651 -0.609 -0.702 -0.844 -0.619 0.065 0453 -0.637 -0.620
CeLai -0.685 -0.554 -0.672 -0.768 -0.645 0.045 0.609 0.642 -0.558
CeraIN Y. -0.712 -0.734 -0.739 -0923 -0.790 0.343 -0.370 -0.655 -0.734
An Asiom  ALno Atia Ch Caiom Crai Cerainy.
Ay 1.000
Agiom 0.892 1.000
AL no. 0.956 0.874 1.000
ArLa 0.870 0.812 0.784  1.000
Cx -0.400 -0.617 -0.345 0.430 1.000
Cgiom -0566  -0.632 -0.563 0.335 0.722 1.000
Ceai -0.547 -0.609 -0.637 0316 0.603 0.721 1.000
CeraN Y. -0.583 -0.660 -0.586 -0.307 0.688 0.815 0.773 1.000

Xiar: Xanthium leaf area index.

XrLa: Xanthium relative leaf area.

Xu: Xanthium height.

Xgiom: Xanthium biomass,

X1 no.: Xanthium lateral shoots number,

Xra: Xanthium topmost leaf area.

Apari: Amaranthus leaf area index.

AgrLa: Amaranthus relative leaf area,

Ay: Amaranthus height,

Agiom: Amaranthus biomass.

AL no.: Amaranthus lateral shoots number.

ArLa: Amaranthus topmost leaf area

ov

Cy: Corn height.

Cgiom: Corn biomass.

Ciai: Corn leaf area index.

Ceraivy : Corn grain yield.
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Table 2. Eigenvalues and variances calculated by CCA. Mont Carlo test was used to determine the
relationship between independent and response variables.

MONTE CARLO TEST
Summary of CCA results RESULTS
Corn-weed species correlation
AXis
Real data % varlane P-Value Pooled R* Corn-weed P-Value
eigenvalue explained

1 0.103 79.9 0.010 0.967 0.01

2 0.028 11.2 0.033 0.93 0.921 0.01

3 0.07 1.3 0.790 0.640 0.01

W sl 5 s (Sla ke 45 garms 93 S Ll Sl Pooled R2*
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Table 3. Beta values calculated by path analysis.

Dependent

variables(Constant) Standardized regression coefficients (Beta)

CH CBIOM CLAI R’

CGRAIN'Y. 0.175* 0.525* 0.263* 0.972
CBIOM 0.107* - 0.743* 0.852
CLAI 0.875* - - 0.875

CGRAIN Y.; Corn grain yield, CH; Corn height, CBIOM; Corn biomass, CLAI; Corn leaf area index.
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Fig 2. Biplot displays for the distribution of maize and weeds indices.
XL/M: lateral shoot/Main stem height, AHEIGHT and ABIOM represent A. retroflexus height and
biomass, respectively. XBIOM and XLAI are X. strumarium biomass and LA, respectively. XL No.

represents the lateral buds on the main stem.
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Fig 3. Structural model for maize yield produced using path analysis.

Bold lines indicate the direct effects.
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Fig 4. Relationship between maize height and herbicide dose described by 4-parameters logistic function.

9.



" ...QGJ}O});—ay}gﬂJﬁJ&ﬂduJQ&&“ﬁ”

Sl e li suwe o 53 odd Ol Gauly slapate 9 (Jaw gla paze) Sl sl U‘:‘ail“““'“ sl —F Jyd

p3505

Table 4. Beta values for X. strumarium indices calculated by path analysis.

3

= Standardized regression coefficients (Beta)

5T

> 8

c 2

£8

g

& Dose  XL/M XD XH XLSN  XLAI  XRLA AD RPai
XBIOM -0.090* 0.004 0.084* 0.105* 0.086* 0.227* 0.312* 0.071* 0.987
XRLA -0.104* - 0.073* 0.117* 0.092* 0.506* - 0.095* 0.991
XLAI -0.180* - 0.254* 0.125* 0.416* - - 0.007 0.988
XLSN -0.322* 0.097* 0.543* - - - - 0.973
XH 0.840*- 0.107* 0.958

Dose: Herbicide dose, XL/M: The ratio of lateral shoots height to main stem height for Xanthium,
XD: Xanthium density, XH: Xanthium height, XLSN: Xanthium lateral shoots No., XLAI: Xanthium leaf area index,
XRLA: Xanthium relative leaf area, AD: Amaranthus density.
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Table 5. Beta values for A. retroflexus indices calculated by path analysis
Dependent variables . . .
Standardized regression coefficients (Beta)
(Constant)
Dose ABIOM AD XD ALAI R’
ARLA -0.090* 0.235*  0.184*  0.085* 0.356* 0.964
ALAI -0.207* 0.350*  0.243*  0.093* - 0.902
ABIOM -0.675* - 0.254*  0.014 - 0.950

Dose: Herbicide dose, ABIOM: Amaranthus biomass, AD: Amaranthus density, XD: Xanthium density, ALAI:

Amaranthus leaf area index, ARLA: Amaranthus relative leaf area.
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Fig 5. Structural model for the X. strumarium indices produced using path analysis. Bold lines indicate
the direct effects.

Dose: Herbicide dose, XL/M: The ratio of lateral shoots height to main stem height for Xanthium,
XD: Xanthium density, XH: Xanthium height, XLSN: Xanthium lateral shoots No.,

XLALI: Xanthium leaf area index, XRLA: Xanthium relative leaf area, AD: Amaranthus density.
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Fig 6. Structural model for the A. retroflexus indices produced using path analysis.

Bold lines indicate the direct effects.
LAIl: Amaranthus leaf area index, RLA: Amaranthus relative leaf are
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