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Table 1- Meteorological data at two planting regions
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Figure 1- The interaction effect of planting region and weed control on quinoa plant height
Means with the same letters are not significantly difference according to LSD test at p<0.05.
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Figure 2- The effect of planting pattern on number of leaves per plant (a) and leaf area index (b)
Means with the same letter are not significantly difference according to LSD test at p<0.05. MQ: quinoa sole cropping and D5, D10,

D15, D20 and D30 letters are intercropping patterns of quinoa: potato at densities of 5:5, 10:5, 15:5, 20:5 and 30:5 plants per m?,
respectively.
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Figure 3- The interaction effect of region and planting pattern on average of grains weight per plant
Means with the same letters are not significantly difference by using LSD test at p<0.05. MQ: quinoa sole cropping and D5, D10,

D15, D20 and D30 letters are intercropping patterns of quinoa:

potato at densities of 5:5, 10:5, 15:5, 20:5 and 30:5 plants per m,

respectively.
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Figure 4- The interaction effect of weeds control and planting pattern on weeds density at flowering and prior- harvest times
Means with the same letters are not significantly difference by using LSD test at p<0.05. MQ: quinoa sole cropping; MP: potato sole

cropping and D5, D10, D15, D20 and D30 letters are intercropping patterns of quinoa: potato at densities of 5:5, 10:5, 15:5, 20:5 and
30:5 plants per m™, respectively.
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Figure 5- The effect of planting pattern on yield tuber
Means with the same letters are not significantly different by using LSD test at p<0.05. MP: potato sole cropping and D5, D10, D15,

D20 and D30 letters are intercropping patterns of quinoa: potato at densities of 5:5, 10:5, 15:5, 20:5 and 30:5 plants per m?,
respectively.
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Table 5- Total land equivalent ratio (LER) of quinoa and potato in intercropping treatments
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Ds 0.89 1.07
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Do Control 1.53 1.80
Do 2.05 2.10
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Do . 1.19 1.25
Do oSl 1.34 1.46
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Dio i 1.06 112
Dis G0y 1.38 1.44
Do Manual weeding 1.67 1.87
Do 1.96 2.01
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D5, D10, D15, D20 and D30 letters are intercropping patterns of quinoa: potato at densities of 5:5, 10:5, 15:5, 20:5 and 30:5 plants
per m, respectively.
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Introduction

Intercropping system is the growth of two or more crops at the same time, which can lead to decreases in the
risk of total crop reduction and increases in yield with control of weeds. Quinoa (Chenopodium quinoa willd.) is
a pseudo cereal with high nutritional value which is approximately a new crop in Iran. So, this research was
conducted to assess the effects of additive intercropping of quinoa and potato (Solanum tubersum L.), and the
methods of weeds control on yield and yield components of quinoa var. Titicaca in Jiroft and Kahnooj regions.
Materials and Methods

This study was carried out as split plot based on a randomized complete block design (RCBD) with four
replications at Jiroft and Kahnooj regions. Therefore, weeds control treatments including control (no-hoeing),
manual weeding (twice within 30 days after planting) and paraquat herbicide (3 days after planting of quinoa)
were arranged in the main plots, wh|Ie additive intercropping patterns at five Ievels (Q:P in the levels of 5:5,
10:5, 15:5, 20 5 and 30:5 plants per m?), quinoa sole croppmg (30 plants per m?) and potato sole cropping (5
plants per m?) were located in sub-plots. The effects of quinoa and potato intercropping on plant height, leaves
number per plant, leaf area, flowering time, spike maturity and quinoa harvest time, average of grain weight per
plant, grain yield and density of weeds as well as potato tuber yield were measured at both regions. Data were
analyzed as combined analysis of variance (ANOVA) using SAS ver. 9.2. Means were compared using the least
significant difference (LSD) at the 5% level (P = 0.05).
Results and Discussion

The results showed that the effects of quinoa and potato intercropping had significant effects on some
characteristics of quinoa including leaves number per plant, leaf area, average of grain weight per plant, grain
yield of quinoa, tuber yield of potato and density of weeds. However, intercropping had no effect on some
characteristics of quinoa such as plant height, flowering time, spike maturity and quinoa harvest time. Based on
the results the highest (19 g per plant) and lowest (13.9 g per plant) average of grain weight per plant were
obtamed in 20:5 and 5:5 plants per m™ treatments, respectively. Whereas the highest grain yield (4957 and 4863
kg.ha') were obtained in sole quinoa and 30:5 plants per m™ treatments, respectively. The studied growth
characteristics and grain rate per plant in Kahnooj were greater than those in Jiroft. Total land equivalent ratio
(LER) index mcreased with mcreasmg qumoa density in intercropping. The highest total LER was obtained in
30:5 plants per m?treatment in Kahnooj region. Moreover, the effect of manual weeding of weeds on the studied
properties were more than that of the application of paraquat herbicide. The results also showed that the
intercropping of quinoa and potato led to decreases in density of weeds at both flowering and before harvesting
times. So that, the lowest densny of weeds was related to the intercropping of quinoa and potato with densities of
20:5 and 30:5 plants per m™ treatments. Whereas the highest rate of density of weeds were related to the sole
cropping of quinoa and potato treatments, respectively. Moreover, the results showed that intercropping resulted
in greater tuber yield of potato, so that the highest potato tuber yield was obtained in 30:5 treatments.
Conclusions

Based on the results, although the highest average grains per plant was obtained in the intercropping of 20:5
treatment, the yield of quinoa decreased with the intercropping of quinoa and potato compared with the quinoa
sole cropping. Also, the additive intercropping led to decrease in the density of weeds. Although, it seems that
for quinoa cropping the climate of Kahnooj is more suitable than Jiroft, the intercropping of potato and quinoa is
suitable for Kahnooj and Jiroft regions.
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