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Table 1- Physical and chemical properties of soil
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Table 2- Results of analysis of variance of the effect of tillage and planting density on growth and yield traits of quinoa
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Table 3- Comparison of the main effect of tillage and planting density on growth and yield traits of quinoa
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In each column and treatment, the means with the same letters are not significantly different based on Duncan's multiple range test.
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Table 4- Comparison of the average interaction effect of tillage and planting density on plant height, grain nitrogen and weed
density of quinoa
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In each column and treatment, the means with the same letters are not significantly different based on Duncan's multiple range test.
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Table 5- Results of mean plant density, relative uniformity percentage and relative weed density in conventional tillage treatment

. e A o515 ek SEPSG wo o o o515
3 il badigs 9y S .
. . Average density Percentage of Relative density
Weed species Vegetative cycle I 2 . .
(plant.m®) uniformity (%)
o9 b LSy
111 22.22 14.70
Amaranthus retroflexus Annual plant
0 dodes LS,
. 1.78 33.33 23.58
Chenopodium album Annual plant
o G295 AL,
. . 0.44 5.56 5.83
Chrozophora tinctoria Annual plant
s gl Al sz
. 111 22.22 14.70
Cyperus esculentus L Perennial plant
g9 Y
. . 0.67 16.67 8.87
Echinochloa crus-galli Annual plant
Ol Gt Al x>
. . 0.89 16.67 11.79
Glycyrrhiza glabra L Perennial plant
5> ale AL
. . 0.22 5.56 291
Kochia scopria Annual plant
Sy AL
0.67 16.67 8.87
Malva neglecta Annual plant
FERS LS,
0.22 5.56 291
Portulaca oleracea Annual plant
sl Al ws
. 0.22 5.56 291
Sorghum halepense Perennial plant
g S AL,
. 0.22 5.56 291
Viscose cleome Annual plant
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Table 6- Results of mean plant density, relative uniformity percentage and relative weed density in reduced tillage treatment

o , o515 aSile . o 515
55 il glasis sy S : JESIRTININ e o513
Weed . Vegetati | Average density P ¢ £ uniformit Relative density
eed species egetative cycle (plant.m?) ercentage of uniformity %)
> zb LSS
o e ; 1.33 27.78 14.96
Amaranthus retroflexus Annual plant
tocale LSS
oy * 0.22 5.56 247
Bromus spp Annual plant
Sl b v
) o 0.44 11.11 4.95
Cardaria draba Perennial plant
o5 ol alSy
) 1.78 38.89 20.02
Chenopodium album Annual plant
593 AL
RS : 0.89 2222 10.01
Chrozophora tinctoria Annual plant
s, of als
P = 0.67 11.11 754
cyperus esculentus L Perennial plant
3 LSS
_ B9 gm0 . - 0.67 5.56 7.54
Echinochloa crus-galli Annual plant
. L.\_b . k3 4.]Lw .
o O % 0.67 11.11 7.54
Glycyrrhiza glabra L Perennial plant
sk wile LS,
) ) 0.67 11.11 7.54
Kochia scopria Annual plant
S Al
7 : 0.22 5.56 247
Malva neglecta Annual plant
Fryes Al
0.22 5.56 247
Portulaca oleracea Annual plant
] dlo s>
o 0.44 5.56 4.95
Sorghum halepense Perennial plant
g aouS AL,
T * 0.67 5.56 7.54
Viscose Cleome Annual plant
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Table 7- Results of mean plant density, relative uniformity percentage and relative weed density in no-tillage treatment

ihe baisS : w17 oSl . e o515
350 dile glaaiss gy S . RES IR
. . Average density ¢ uniformi Relative density
Weed species Vegetative cycle (plant.m?) Percentage of uniformity %)
Olyolegs PUWREES
. . 0.67 16.67 6.56
Achillea sp Perennial plant
asls Al ais
. . 0.67 16.67 6.56
Acroptilon repens Perennial plant
o9 b LSy
0.44 11.11 431
Amaranthus retroflexus Annual plant
oty cile dls,
0.22 5.56 2.15
Bromus spp Annual plant
sSmj‘ Al v
] i 0.44 11.11 431
Cardaria draba Perennial plant
39 ol ‘dLmS-‘
. 111 22.22 10.87
Chenopodium album Annual plant
o G295 NI
i i 0.22 5.56 2.15
Chrozophora tinctoria Annual plant
s gl Al wis
. 2.00 38.89 19.59
cyperus esculentus L Perennial plant
g9 Y
. . 0.22 5.56 2.15
Echinochloa crus-galli Annual plant
. . 0.67 16.67 6.56
Glycyrrhiza glabra L Perennial plant
Tty UL,
o ) 0.67 11.11 6.56
Hibiscus trionum Annual plant
b dls,
0.22 5.56 2.15
Hordeum spp Annual plant
gl ale AL
. . 0.44 5.56 431
Kochia scopria Annual plant
T dlsy
o 0.22 5.56 2.15
Lolium rigidum Annual plant
Sy AL
0.89 22.22 8.72
Malva neglecta Annual plant
LSS po AL
0.67 16.67 6.56
Poa annua Annual plant
FERS LSy
0.44 11.11 431

Portulaca oleracea Annual plant
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Abstract

Introduction: Quinoa has attracted the attention of many farmers and researchers as a new crop
species. This plant has a high nutritional value and is a rich source of minerals and B vitamins such
as niacin, thiamin, and riboflavin. Quinoa, an annual plant with a great diversity of species, has
various uses. Agricultural production has changed dramatically due to machinery, fertilizers, and
chemical pesticides, while the world's population is growing even faster. Therefore, a safe and
appropriate food supply to achieve food security goals needs to diversify the human food basket. So,
due to the climatic richness of Iran, many plants can be introduced to the country's agricultural
systems from other geographical areas. Reduced tillage is one of the most important strategies in
sustainable agriculture. Reduced tillage, along with crop residue conservation and the implementation
of crop rotation, plays an effective role in increasing soil fertility and improving the quantitative and
qualitative characteristics of the crop. The response of crop yield to tillage varies with climatic
conditions and soil texture. Therefore, the most common indicator of farmers' agreement with any
crop operation is crop yield. Optimal planting density per unit area provides a suitable nutritional
space for a single plant and its balance in competition with other plants, ultimately achieving the
highest yield. Limited data are available regarding the influence of tillage systems and planting
densities on the growth and yield of quinoa under semi-arid conditions. Therefore, this study aimed
to investigate the effects of tillage systems and planting densities on grain yield, yield components,
and weeds in quinoa crops.

Materials and Methods: An experiment was conducted in Chardavol city, Ilam province, farms in
the spring and summer of 2019. This experiment was performed in split plots in a randomized
complete block design with three replications. Experimental treatments, including tillage as the main
factor at three levels No-tillage (direct cultivation), reduced tillage (Duckfoot application and seeder
cultivation), and conventional tillage (moldboard plow, disc, seeder cultivation) quinoa plant density
at three levels (80, 100, and 120 plant/m?) was considered a sub-factor. Last year, the land was
cultivated with wheat. Quinoa seed was Titicaca (produced by Ilia Tejarat). The chemical fertilizer
required by the plant was applied based on the soil and customary tests of the area at planting time.
The chemical fertilizer used included triple superphosphate fertilizer at a rate of 50 kg/ha and urea at
100 kg/ha. Nitrogen was applied to the soil twice, at planting time and 45 days after planting. Based
on the soil test, there was no need for K fertilizer.

Results and Discussion: The results showed that tillage significantly affected plant height, 1000-
grain weight, grain yield, biological yield, and grain quality traits (percentage of nitrogen,
phosphorus, and potassium), as well as dry weight and plant density of weeds. The highest grain yield
was observed in reduced tillage and conventional tillage at the rates of 2828 and 2711 kg/h,
respectively, which showed an increase of 24.63 and 19.47%, respectively, compared to the no-tillage
treatment. The results showed that planting density significantly affected plant height, 1000-grain
weight, grain yield, biological yield, grain quality traits (percentage of nitrogen, phosphorus, and
potassium), dry weight, and plant density of weeds. With increasing planting density, 1000-grain
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weight and rate of potassium and phosphorus decreased, but increasing the density from 80 to 100
plantm? increased grain yield from 2269.84 kg/ha to 2962.9 kg/ha. Also, increasing planting density
decreased plant density and the dry weight of weeds.

Conclusion: This study showed that no-tillage treatment, compared to the other two treatments,
reduced quinoa's quantitative and qualitative traits and increased dry weight and weed density. The
results showed no significant difference between conventional and reduced tillage in quinoa grain
yield. According to this study's results, the possibility of using reduced tillage and a density of 100
plant/m? can be suggested for quinoa production in the study area.

Keywords: Biological yield, Grain potassium, Grain nitrogen, No-tillage



