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Assessment of intra- and inter-specific competition between wheat (Triticum aestivum
L.) and hoary cress (Cardaria draba L.) under different levels of nitrogen by reciprocal
yield model
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ABSTRACT

The ability of hoary cress to absorb water and nutrients, due to creeping and extensive root system, indicates that this
weed is importunate competitor for crop plants. To determine intra- and inter-specific competition between wheat and
hoary cress by reciprocal yield model and other competition indices under different nitrogen levels, a factorial
experiment based on RCBD was conducted with three replications in Research Greenhouse of Faculty of Agriculture,
University of Birjand during 2013. Factors considered included pure nitrogen in three levels (0.05, 0.1 and 0.2 gr/kg
soil), wheat density in four levels (0, 4, 8 and 12 plants per pot) and hoary cress density in four levels (0, 2, 4 and 6
plants per pot). The result of reciprocal yield model showed that in wheat intera- specific competition was higher than
inter-specific competition, but in hoary cress, intera-specific was higher. Relative competitiveness assessment showed
that the effect of a wheat plant at three levels, 0.05, 0.1 and 0.2 grN/kg soil was equal to 5.1, 4.45 and 4.42 hoary
cress plant respectively, and the effect of a wheat plant at the same fertilizer, was equivalent whit 94, 84 and 88% of
the wheat plant respectively.
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Figure 1. Biological reciprocal yield individual plant wheat in wheat and hoary cress densities at different levels of
nitrogen: a) 0.05, b) 0.1 and ¢) 0.2 g per kg of soil
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Figure 2. Biological reciprocal yield single plant hoary cress in wheat and hoary cress densities at different levels of
nitrogen: a) 0.05, b) 0.1 and ¢) 0.2 g per kg of soil
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Table 1. Indices of the model versus yield (+ standard error) for wheat at different levels of nitrogen

RCA Bew Bcc BcO R’ Nitrogen levels
5.1 0.0049 (+0.00069) 0.0250 (+0.00047) 0.0380 (+0.0046) 0.98 0.05gN/kg soil
4.45 0.0059 (+0.00065) 0.0263 (+0.00044) 0.0139 (+0.0043) 0.99™ 0.1gN/kg soil

4.42 0.0059 (+0.00087) 0.0261 (+0.00059) 0.0084 (+0.0057) 0.99” 0.2gN/kg soil

**Significantat at 1 percent.

R I & RS N i

Bc0: Reciprocal maximum weight of single plant wheat under non competitive condition culd, sy Lalyls o paiS &gy S 59 O yiuiom S :BCO

Bwec: Inter-species competition coefficient of wheat and hoary cress
Bcc: Intera-species competition coefficient of wheat
R2 Coefficient of determination

RCA: Relative competition ability
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Table 2. The indices yield model (+ standard error) for hoary cress at different levels of nitrogen

RCA Bew Bww Bwo R’ Nitrogen levels
0.94 1.7 (£0.015) 16 (20.42) 4.6 (x2.03) 0.77 0.05gN/kg soil
0.84 1.3 (0. 11) 1.1 (x0.030) -3.5 (+1.49) 077" 0.1gN/kg soil
0.87 0.8 (+0.05) 0.8 (+0.13) -1.97 (+1.49) 078" 0.2gN/kg soil

**Significantat at 1 percent.
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Bwec: Inter-species competition coefficient of wheat and hoary cress
Bcc: Intera-species competition coefficient of wheat
R2 Coefficient of determination

RCA: Relative competition ability
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