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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.

ES e 5153 52 53 (1) e gl il )l (wedS &1 by g 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 R
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 Rzudb,

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

CL il Sl gW3d 1l )3 (395 O jled o pd (0D13 L &S (5 50,k € (wgl8) ¥ Jie (sl ol )b eSS -V Joa

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

Parameter estimates

Model
oce .

Dose ;max Doseexpo B

RMSE R’y

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* 0987
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.

BENCTI (SPRu g Tl Sl S5l 5 o b glaasls
AC Gk ) Sl 5o 5 L Dol o Ol
e 2 s BB Sk el el ol s
S B PR (P B PRI e
Olgms iScile 33 &S Sladde Garwys dulp js S,
Ll o0 358 o pd (p) 53 Olag sbml Zol s al
o 53 5 e (pl G s e s Ol R

AL e e S G Slade s

Sy 53 e b GG S ke Sl oyl
ol sy 5 (Van-Acker ef al., 1997) 345 o O pums
03 ok oS Sl g Ulg e S el oyl
e Joe SK5dshope gl AS o oS oo,
308 S0 2 Sn GAA Kl S sy S
Spghe DU e 2 Ml oS
{(Kropff ef al., 1995; Van-Acker ef al., 1997 ) LiL 3



YA

o oSide slags U;MSV_AJJ J.:JU

Bourd6t, G. W., Hurrell, G. A. and Saville, D. J. 1997.
Evaluation of weed relative leaf area model for
predicting yield loss in wheat. Weed ecology and
management. In proceedings of 50, New Zealand
Plant Protection Conference, 442-446.

Bourddt, G. W. 1996. The status of herbicide resistance
in New Zealand weeds. Pp 81- 89 In:Pesticide
Resistance - Prevention and Management, G.W.
Bourdét and D.M. Suckling (Eds); N.Z. Plant
Protection Society Inc.

Bourdét, G. W., Saville, D. J., Hurrell, G. A. and Daly,
M.J., 1996. Modelling the economics of herbicide
treatment in wheat and barley using data on

prevented grain yield losses. Weed Res. 36: 449-
460.

Brain, P., Wilson, B. J., Wright, K. J., Seavers, G. P.
and Caseley, J. C. 1999. Modelling the effect of
crop and weed on herbicide efficacy in wheat.

Weed Res. 39: 21-35.

Byrd, J. D. and Coble. H. D. 1991. Interference of
selected weeds in cotton (Gossypium hirsutum).
Weed Technol. 5: 263-269.

Cahncellor, R. J. 1974. The development of dominance
amongest shoots arising from fragments of
Agropyron repens rthizomes. Weed Res. 14: 29-
38.

Davis, F. S. and McCarty, M. K. 1966. Effects of
several factors on the expression of dormancy in
Western ironweed. Weeds. 14: 62-69.

Federer, T. W. 2005. Augmented Split Block
Experiment Design. Agron. J. 97: 578-586.

Hull, R. G. 1970. Germination control of Johnsongrass
rhizome buds. Weed Sci. 18: 118-121.

Johnson, B. G. and Buchholtz, K. P. 1962. The natural
dormancy of vegetative buds on the rhizomes of
quackgrass. Weeds. 10: 53-57.

Julien, M. H. and Bourne, A. S. 1986. Compensatory
branching and changes in nitrogen content in the

aquatic weed Salvinia molesta in response to
disbudding. Oecologia. 70: 250-257.

Kim, D. S., Brain, P., Marshall, E. J. P. and Caseley, J.
C. 2002. Modelling herbicide dose and weed
density effects on crop: weed competition.Weed
Res. 42:1-13.

Kim, D. S., Marshall, E. J. P., Caseley, J. C. and Brain,
P., 2006. Modelling interactions between
herbicide dose and multiple weed species

&bo

interference in crop: weed competition. Weed
Res. 46: 175-184.

Knezevic M., Djurkic M., Buljan V. and Baketa, E.
1987. Korovna tlora u heljdi (Fagopyrum
escutentum Moench) 1 moqucnost njezinog
suzbijanja. Nauka u proizvodnji. 15: 57-62.

Kropff, M. J., Lotz, L. A. P., Weaver, S. E., Bos, H. J.,
Wallinga, J. and Migo, T., 1995. A two
parameters model for prediction of crop loss by
weed competition from early observations of
relative leaf area of weeds. Ann. App. Biol. 126:
329-346.

Leakey, R. R. B. 1978. Regeneration from rhizome
fragments of Agropyron repens L. Beauv., IV.
Effect of light on bud dormancy and development
dominance amongst shoots on multimode
fragments. Ann. Biol. 42: 205-212.

Leakey, R. R. B., Chanselor, R. T. and Vince-Prue, D.
1978. Regeneration from rhizome fragments of
Agropyron repens, 1II. Effects of N and
temperature on the development of dominance
amongst shoots on multimode fragments. Ann.
Bot. 42: 197-294.

Lemerle, D., Verbeek, B., Cousens, R. D. and
Coombes, N. E., 1996. The potential for selecting
wheat varieties strongly competitive against
weeds. Weed Res. 36: 505-513.

Lotz, L. A. P., Christensen, S., Cloutier, D., Fernandez
Quintanilla, C., Legere, A., Lemieux, C. Lutman,
P.J.W., Pardo Iglesias, A., Salonen, J., Sattin, M.,
Stigliani, L. and Tei, F. 1996., Prediction of the
competitive effects of weeds on crop yields based
on the relative leaf area of weeds. Weed Res. 36:
93-101.

Mojenni, H. K. 2008. Ecophysiological aspects of
mutual competition of common cocklebur
(Xanthium strumarium) and jimsonweed (Datura
stramonium) with corn (Zea mays). PhD
dissertation (In Persian), University of Tehran,
Iran. 220 p.

Moreira, 1. and Rosa, M. L. 1976. The effect of nodal
position on the sprouting of buds on Cynodon
dactylon. In 11 Simposio Nacional de Herbalogia,
Oeircis, vol. 1, pp. 37-43. Lisbon, Portugal.

Oveisi, M. 2009. Modelling interactions between
multiple species competition and herbicide dose in
maize. PhD dissertation (In Persian), University of
Tehran, Iran. 200 p.



AR

o oSide slags U;MSV_AJJ J.:JU

Oveisi, M., Rahimian, H., Baghestani, M. A. and
Alizade, H. 2008. Modelling interactions between
multiple weed competition and herbicide dose in
corn. Iranian J. Weed Sci. 4:47-55.(In Persian
with English summary).

Powles, S. B. and Holtum, J. A. M., 1994. Herbicide
Resistance in Plants: Biochemistry And Biology.
Lewis Publishers, Boca Raton, Florida.Recent
Investigations. pp. 311-316.

Sadras, O. V. and Fitt, G. P. 1997. Apical dominance-
variability among cotton genotypes and its
association with resistance to insect herbivory.
Environ. Exp. Bot. 38: 145-153.

Smith, E. V. and Pick, G. L. 1937. Nutgrass eradication
studies: 1. Relation of the life history of nutgrass

(Cyperus rotundus L.) to possible methods of
control. J. Amer. Soc. Agron. 29: 1007-1113.

Symons, G. M., Murfet, I. C., Ross, John, Sherrif, L. J.
and Warkentin, T. D., 1999. Bushy, a dominant
pea mutant characterized by short, thin stems, tiny
leaves and a major reduction in apical dominance.
Physiol. Plant. 107: 346-352.

Van-Acker, R. C., Lutman, P. J. W. and Froud-
Williams, R. J. 1997. Predicting yield loss due to
interference from two weed species using early

observations of relative weed leaf area. Weed Res.
37:287-299.




Ve UQSQQ.L&LSL&JJ&SVAJJ]:JL

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 (1) 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
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