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Background and objectives: Due to the increasing population and food
shortage, increasing agricultural production is becoming more important,
increasing the area under cultivation and increasing yield per unit area are
two ways to increase agricultural production. Mixed cultivation is a low-
income agricultural method that aims to make optimal use of land, light
and water to produce a desirable level of crops.

Materials and methods: In order to investigate the effect of intercropping
and different densities of quinoa and guar cultivation in the climatic
conditions of Mashhad in May 2019 in the research farm of the Faculty of
Agriculture, Islamic Azad University located in Golbahar. This factorial
study was conducted in a randomized complete block design with three
replications. Factors tested included (Q: pure culture of quinoa, G: pure
culture of guar and quinoa + guarin 1: 1, 1: 2 and 2: 1 row ratio) and plant
density (D1: 10 plants, D2: 15 and D3: 20 plants per square meter). Plant
density was adjusted by changing the distance between plants on the row.
Row spacing treatments included: 20 cm equivalent to 10 plants per square
meter, 15 cm, and equivalent to 15 plants per square meter and 10 cm,
equivalent to 20 plants per square meter.

Results: The results showed that the main and interaction effects of
intercropping ratios and plant density on quinoa and guar seed yield and
different indices of intercropping usefulness (land Equivalent ratio (LER),
actual guar and quinoa yield reduction ratio, relative quinoa and guar
congestion coefficient, the income equality ratio and the usefulness of
intercropping were significant at the level of 1% probability. So that the
highest yield of quinoa and guar seeds with 1480 and 2655 g m™ of quinoa
and guar mixed cultivation treatments with ratios of 2 rows of quinoa and 1
row of guar at a density of 10 plants m™ and for guar from mono-culture
treatment, respectively. The lowest yields of quinoa and guar seeds with an
average of 115 and 269 g m™” were obtained from the density of 20 plants
per square meter and the ratio of mixed cultivation of two rows of quinoa
and 1 guar gum, which is due to intra-species competition due to increase
plant density. The highest amount of quinoa LER and total was related to
the treatment of two rows of quinoa and one row of guar gum at a density
of 15 plants per square meter. For Guar gum, the LER level in all studied
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treatments was less than one. The total LER in 2G: 1Q treatment was less
than one in all three densities, which indicates that increasing the share of
guar in the composition, led to a decrease in total LER. This may be due to
the very low yield of guar gum in 2G: 1Q treatment. In the other treatments
studied, the LER level was higher than one, which indicates the usefulness
of intercropping compared to pure culture.

Conclusion: According to the results, the planting density of 10 plants per
square meter was the best planting density and the ratio of mixed
cultivation of 2 quinoa rows and a row of guar was the best treatment in
this study, which can be recommended to farmers.

Cite this article: Araghian, S., Sadrabadi Haghighi, R., Ghasemi, M., Sohani Darban, A.R. 2022. Yield
response and Intercropping Index of Quinoa and Guar medicinal plants to different ratios of
intercropping in Mashhad condition. Crop Production Journal, 14 (4), 85-104.
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* and ** indicate significance at 5% and 1% probability levels, respectively.
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Figure 2- Interaction of intercropping and planting density on quinoa yield (D1, D2 and D3, density
of 10, 15 and 20 plants per square meter, respectively).
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respectively.
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Table 4- Land equilibrium ratio in intercropping different quinoa and guar planting ratios in study densities.
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2Q:1G; 10 1.08 0.25 1.33
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2Q:1G; 20 1.16 0.22 1.38
1Q:1G; 10 0.75 0.54 1.29
1Q:1G;15 0.69 0.51 1.20
1Q:1G;20 0.63 0.40 1.03
2G:1Q;10 0.21 0.61 0.82
2G:1Q;15 0.21 0.68 0.89
2G:1Q;20 0.20 0.59 0.79
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Table 5- Relative congestion coefficient of mixed culture of different ratios of quinoa and guar in the studied

densities.

s S o sl g 5 158 oo o5l o2 I s pll
treatments RCCG RCCQ RCCT
2Q:1G; 10 0.65 0.49 0.41
2Q:1G; 15 0.63 0.54 0.4
2Q:1G; 20 0.57 0.53 0.35
1Q:1G; 10 1.17 2.99 3.49
1Q:1G;15 1.05 2.24 2.38
1Q:1G;20 0.94 1.71 1.61
2G:1Q;10 0.78 -3.89 -2.17
2G:1Q;15 0.75 -3.05 -1.9
2G:1Q;20 0.73 -7.11 -4.65
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Table 6- Actual reduction of yield of planting components of intercropping quinoa and guar in the studied densities.

e 158 3 Slas 8y ialS asls S 3 Shee il A Gasls S il 3 Shee Shals
Treatments AYLQ AYLG AYLT
2Q:1G; 10 0.64 -0.26 0.38
2Q:1G; 15 0.83 -0.27 0.55
2Q:1G; 20 0.75 -0.33 0.42
1Q:1G; 10 0.50 0.08 0.57
1Q:1G;15 0.38 0.03 0.41
1Q:1G;20 0.26 -0.19 0.07
2G:1Q;10 -0.36 -0.08 -0.44
2G:1Q;15 -0.36 0.03 -0.33
2G:1Q;20 -0.40 -0.10 -0.50
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Table 7- Income equivalency ratio in intercropping
rate of quinoa and guar in the studied densities.
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Treatments Income Equivalency Ratio
2Q:1G; 10 1.75
2Q:1G; 15 1.80
2Q:1G; 20 1.69
1Q:1G; 10 1.29
1Q:1G;15 1.20
1Q:1G;20 1.11
2G:1Q;10 0.46
2G:1Q;15 0.45
2G:1Q;20 0.42
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Table 8- Intercropping advantage of intercropping of
different ratios of quinoa and guar in the studied

densities.
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Treatments Intercropping Advantage
2Q:1G; 10 0.31
2Q:1G; 15 0.42
2Q:1G; 20 0.35
1Q:1G; 10 0.34
1Q:1G;15 0.25
1Q:1G;20 0.09
2G:1Q;10 -0.26
2G:1Q;15 -0.22
2G:1Q;20 -0.29
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