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Evaluation of Chlorophyll Index, Yield and Yield Components of pinto bean
(Phaseolus vulgaris L.) in Different Intercropping Patterns with madder (Rubia tinctorum L.)
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Abstract
Background and objectives: The aim of this study was to evaluate the leaf chlorophyll index, yield and yield

components of pinto bean at different intercropping patterns with madder during three growing seasons.

Materials and methods: The experiment was carried out during 2018-2020 in the Research Farm of Jihad
Keshavarzi in Varzeghan city, East Azarbayjan, Iran. The experiment was conducted based on of randomized
complete block design with three replications. The experimental treatments were different cropping patterns
including monocropping of bean, monocropping of madder, intercropping of 1 row madder + 2 rows bean (1
madder: 2 bean), intercropping of 2 row madder + 2 rows bean (2 madder: 2 bean), intercropping of 2 row
madder + 4 rows bean (2 madder: 4 bean) and intercropping of 3 row madder + 4 rows bean (3 madder: 4
bean).

Results: The results of analysis of variance indicated that the effects of year and cropping pattern were
significant on yield and yield components of bean. The results of the mean comparison showed that the greatest
values of bean height (63.6 cm), leaf chlorophyll index (42), pod number per plant (13.4), grain number per
pod (3.6), grain number per plant (47.8), 100-grain weight (38.5 g) and grain yield (2806.7 kg.ha) was
observed in 2018. Also the greatest values of bean height (63.7 cm), leaf chlorophyll index (43.7), pod number
per plant (13.7), grain number per plant (49.3), 100-grain weight (38.9 g) and grain yield (2918.6 kg.ha') was
obtained in intercropping pattern of 2 madder: 2 bean that was significantly different with other cropping
patterns. The harvest index was not significantly different between the cropping patterns.

Conclusion: The intercropping pattern of 2 madder: 2 bean had the highest bean grain yield and could be
recommended to the growers in sustainable production systems.
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