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a b s t r a c t

In order to evaluate the competitive ability (CA) of canola cultivars against wild mustard, two experi-
ments were conducted at the Gorgan Institute in Iran during the 2005–2007 cropping seasons. The
experimental factors were canola cultivars (1st year: Zarfam, Option500, Hayola330, Hayola401, Talayh,
RGS003 and Sarigol; 2nd year: Zarfam, Hayola330, RGS003 and Option500) and weed density (1st year:
control and 30 plants m�2; 2nd year: control, 4, 8 and 16 plants m�2). The result of the first year of
experiment indicated that the grain yield and competitive indices differed significantly between the
cultivars. Cultivar Zarfam showed a high ability to withstand competition (AWC¼ 47%), high competitive
indices (CI¼ 1.79 and CI2¼10 1.83) and low grain yield in the weed-free plots (1729 kg ha�1). The cultivar
Option500, a less competitive cultivar had the lowest ability to withstand competition (AWC¼ 4%) and
the lowest competitive indices (CI¼ 0.09 and CI2¼ 0.11) amongst the cultivars. However, the cultivar
Option500 showed more grain yield in the weed-free plots (2333 kg ha�1) than cultivar Zarfam. In the
second year of the experiment, the result of the yield loss models showed that the lowest and highest
yield loss belonged to cultivars Zarfam and Option500 (50 and 95% respectively). A comparison of
different empirical models revealed that the empirical yield loss model based on weed relative leaf area
was more reliable for predicting canola yield loss according to a high coefficient of determination
(R2¼ 0.99). The relative damage coefficient (q) of the weed relative leaf area model showed that wild
mustard was more competitive than canola (q> 1).

� 2009 Published by Elsevier Ltd.

1. Introduction

Increasing costs of herbicide inputs in intensive crop production
systems and the incidence of herbicide resistance in weeds have
renewed interest in exploiting crop competitiveness to reduced
herbicide use (Lemerle et al., 2001). Variation in their competitive
ability against weeds exists not only between crop species, but also
within cultivars of a given species. Increased competitive ability
among cultivars has been variously attributed to early seedling
emergence, seedling vigour, rapid root growth and rate of leaf
expansion, early root and shoot biomass accumulation and canopy
closure, and plant height (Huel and Hucl, 1986; Blackshaw, 1994;
O’Donovan et al., 2000; Ni et al., 2000; Zand, 2000).

Two factors contribute to crop competitiveness against weeds:
ability to withstand competition (AWC), or the ability to maintain

high yields in the presence of weeds, and weed suppressive ability
(WSA), the ability of the crop to reduce weed biomass and seed
production (Jannink et al., 2000). WSA and AWC are often difficult
to separate in field experiment data (Lemerle et al., 2001). However,
there are indications that varietal variation in WSA may be grater
than that of AWC (Jordan, 1993). In addition, WSA may be
considered the most agronomically desirable trait, since it controls
weed population in the long-term and therefore has greater
implications for weed management programmes.

In an integrated weed management system, weed control is
initiated only when justified by economic or other objective criteria.
This requires not only appropriate detection and quantification of
weed populations at the early stages of crop development, but also
accurate prediction of the outcome of competition. In recent years,
several techniques for weed population estimation have been
developed (Lutman,1992; Lotz et al.,1994; Bussler et al.,1995; Carson
et al.,1995; Andreasen et al.,1997; Andrieu et al.,1997; Ngouajio et al.,
1998). These include simple methods such as the determination of
density, destructive measurement of the leaf area, measurement of
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