Jb.:ﬁ.'\\ a.\LJ

The Effect of Mixed Cropping of Pinto Bean and Buckwheat on Nutrient Uptake, Beneficial
Indices, and Weed Suppression under Mycorrhizal Inoculation Conditions

Marzieh Taheri', Alireza Yadavi®", Mohsen Movahhedi Dehnavi®, Hamidreza Balouchi®,

Hamid Alahdadi®
'M.Sc. Graduate in Agrotechnology — Crop Ecology, Department of Agronomy and Plant Breeding, Faculty of
Agriculture, Yasouj University, Yasouj, Iran, Email: Marziyeh_12@yahoo.com
2Corresponding author, Professor, Department of Agronomy and Plant Breeding, Faculty of Agriculture, Yasouj
University, Yasouj, Iran, Email: Yadavi@yu.ac.ir
3Professor, Department of Agronomy and Plant Breeding, Faculty of Agriculture, Yasouj University, Yasouj, Iran,
Email: Movahhedil354@yu.ac.ir
3Professor, Department of Agronomy and Plant Breeding, Faculty of Agriculture, Yasouj University, Yasouj, Iran,
Email: Balouchi@yu.ac.ir
*M.Sc. Graduate in Agrotechnology — Crop Physiology, Department of Agronomy and Plant Breeding, Faculty of
Agriculture, Yasouj University, Yasouj, Iran, Email: hamid.alahdadii@gmail.com

Article Info ABSTRACT
Avrticle type: Background and Objectives: Modern agriculture faces challenges such as
Research Full Paper soil fertility depletion and limited water resources. Therefore, the adoption of

sustainable cropping systems is essential. Mixed cropping, by enhancing
biodiversity, optimizes resource use and reduces weed pressure. The mixed
cropping of pinto bean (with nitrogen-fixing ability) and buckwheat (with
rapid growth and high competitive ability) can improve productivity, quality,
and agricultural sustainability. Furthermore, mycorrhizal fungi, as a
biological fertilizer, enhance nutrient uptake and increase plant tolerance. The
present study was conducted to evaluate the impact of mixed cropping of
pinto bean—buckwheat and mycorrhizal inoculation on crop performance,
plant nutrition, and biological weed control.

Article history: Materials and Methods: The experiment was conducted as a 2-factorial
Receive: experiment in a randomized complete block design (RCBD) with three
Accepted: replications in 2023. The first factor consisted of cropping patterns (pure

pinto bean (Phaseolus vulgaris L.) without weed control, pure pinto bean
with weed control, pure buckwheat (Fagopyrum esculentum Moench.)
without weed control, and mixed pinto bean with 30%, 60%, and 90%
buckwheat density without weed control). The second factor was the
application of mycorrhizal inoculant versus no inoculant. Nutrient uptake,
yield of both crops, weed biomass, land equivalent ratio (LER), and the
increase or decrease in actual yield were then assessed.

Results: The results showed that the highest nutrient uptake and the greatest
pinto bean yield were obtained from the pure pinto bean crop with weed

Keywords: control. Among the mixed cropping treatments, the combination of pinto
Weed biomass bean with 60% buckwheat density without weed control had higher yield than
Harvest index the other treatments. For buckwheat, the highest yield was achieved from the
Beneficial indices pure buckwheat crop without weed control, followed by the mixed cropping

Additive intercropping  of pinto bean with 90% buckwheat density. Increasing the buckwheat density
Biofertilizer in the mixed cropping system significantly reduced weed biomass, indicating
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the high competitive ability of buckwheat in weed suppression. The
application of mycorrhizal fungi also had a positive effect on nutrient uptake,
improved pinto bean and buckwheat yields, and reduced weed biomass. The
land equivalent ratio (LER) in all mixed cropping patterns evaluated in this
study was greater than one, indicating the superiority of mixed cropping over
pure cropping in terms of resource use efficiency and production
sustainability.

Conclusion: This study demonstrated that mixed cropping of pinto bean with
60% buckwheat density, combined with mycorrhizal inoculation, can be an
effective approach to reduce weed biomass, enhance nutrient uptake, improve
yields, and increase beneficial indices. This cropping combination not only
contributes to the sustainability of pinto bean production but also presents an
environmentally friendly and sustainable solution for weed management and
optimal resource utilization in sustainable agriculture.

Cite this article: Taheri, M., Yadavi, A., Movahhedi Dehnavi, M., Blouchi, H., Alahdadi, H. The effect of mixed
cropping of pinto bean and buckwheat on nutrient uptake, beneficial indices, and weed suppression
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Table 1- Physicochemical properties of experimental soil
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Table 2- analysis of variance (mean squares) for the effect of sowing pattern and mycorrhiza on nutrient elements and
weed biomass during flowering stage of pinto beans.
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Table 3- mean comparison of sowing pattern and mycorrhiza on percentage of nutrient elements and weed biomass during
flowering stages of pinto beans.
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Table 4- analysis of variance (mean squares) for the effect of sowing pattern and mycorrhiza on the percentage of nutrients in
shoots and yield traits in pinto beans.
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Table 7- mean comparison of the sowing pattern and mycorrhiza on the percentage of nutrients in shoots and yield
traits in buckwheat.
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Table 8- analysis of variance (mean squares) land equivalence ratio and actual yield reduction under different levels of
mycorrhiza and sowing patterns.
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