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Table 1- Test results of soil in the experiment

Clay Silt Sand Cu Mn

Fe K P N ocC EC

Year %

% PH  sm?

2019 233 451 316 152 1985 153 74 420 134

2020 251 39.7 352 1.7 172

0.03 048 7.3 54

81 371 12 0.03 052 7.38 5.8
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Figure 1- Summary of meteorological data in the years under review
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Table 2- Information of the studied genotypes in the experiment

g P Lie (09,%) g5 ! il S, (09,5) s, 099 Jgb
Genotype name  Origin  Height (group) Seed color Length of growth period (Group)
Qa9 Chile Semidwarf Light cream Intermediate maturity
Qo Chile Semidwarf Dark cream Intermediate maturity
Red carina Peru Semidwarf Yellow Intermediate maturity

Titicaca Denmark Semidwarf Orange cream Early maturity
Giza; Egypt Semidwarf Yellow Early maturity
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(Liuetal., 2016)
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Table 3- The variance analysis of two-year compound for number of days to Emergence, Budding, Flowering and Harvesting
in different genotypes and sowing dates

SOV N T S
df Emergence Budding Flowering Harvesting
Year (Y) 1 3.68™ 2302.30™ 2232.04™  7566.17"™
Yearx replication 4 3.81™ 267.45™  615.70™ 1543.62"™
Genotype (G) 4 3.38™ 33.96™ 62.04™ 23.05™
Yx G 4 3.65™ 120.40™ 88.9"™ 116.35™
Sowing date(SD) 2 0.35™ 179.28"  104.81" 423.46™
Yx SD 2 2.06™ 45952™  31.12™ 177.05"™
Gx SD 8 1.07™ 15.03™ 26.27" 25.81"
Yx Gx SD 8 0.23™ 20.07™ 19.74™ 13.86™
Error 56 0.03 2.05 4.35 10.59
CV(%) 134 12.2 131 15.4

Bize NS doyd B o ) Jlain] pdaw )3 Hb gxe ol pa* g**

** and *: Significant at the 1% and 5% probability levels, respectively ns

: non-significant
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Table 4- The effect of planting date and flowering time on the studied genotypes

O e RdAE S

U.Z...Sl.:).g

Growing Budding Flowering Harvesting

Q29 6.50a

e - Qa6 5.00d

" Red Carina 5.50c
Feb. 10 Titicaca 5.00d
Giza, 5.50c

Qo 6.00b

. Qo 4.50e
e + Red Carina 6.00b
Feb. 20 Titicaca 5.00d
Giza, 5.00d

Q29 5.50c

. Qo 5.50c
I\J/‘Iﬁe:rl \15‘ Red Carina 5.50c

Titicaca 5.00d
Giza; 6.50a

42fg 69c-f 111.5bc
43ef 67efg 118.5a
40.59 65¢ 107.5cd
45de 66fg 102.0ef
42fg 68d-g 106.0de
48abc 67.5d-g 110.5bcd
42.5fg 72abc 114.5ab
46.5bcd 70b-e 108.0cd
46¢d 66fg 102.0ef
43ef 68d-g 107.5cd
49.5a 70.5bcd 109.0cd
46¢d 73ab 111.0bcd
46.5bcd 69.5cde 107.0cd
48.5ab 66fg 100.0f
46.40bcd 74.67a 109.9bcd

(70 5S315) 5,15 o)Ll s sine VS S e e Sy Bl (sl (sl sSlie
Averages with at least one common letter in each column do not have statistically significant differences (Duncan 5%).
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Table 6- Comparison of genotype and planting date interaction in two years on some characteristics of quinoa

Lo olS gliy,l  ddlw ,hi ISl slass Wy, o5 wla,Sles  Cuilby padld Ol dae oI5

Treatments PH SD Pan no TeW GY HI WUE
(cm) (cm) (9) (kg.ha™) (%) (kg.m?)

, [Feb. 10" 79.29 6.46e 17.6a 3.2d 3848.0ab 36.71d 0.8hi
& Feb.20" 76.7h 6.14e 16.5ab 3.1f 3497.5¢ 32.78e 0.7ijk
Mar.1% 77.2h 5.40e 17.6a 3.2e 3127.0de 30.32¢efg 0.6k
Feb. 10"  81.3f 6.50de 15.1bcd 3.5a 4079.7a 44.64a 1.0fg
S Feb.20"  84.8de 6.07bc 15.1bcd 3.4b 3692.2hc 42.35ab 0.9gh
Mar.1% 85.3ce 6.07cd 16.2abc 3.3c 3360.3cd 41.20b 0.8hij
5 & Feb. 10" 84.5e 6.40bc 14.3cd 3.1f 2881.4ef 31.30ef 1.0fg
S5 Feb 20" 85.0de 6.18bc 14.3cd 3.1f 2679.2fg 30.40efg 0.99
O Mar.1* 84.5e 5.97cd 13.2de 3.1f 2378.0gh 28.10gh 0.7jk
§ Feb. 10" 90.5b 5.59a 11.8ef 2.1i 2406.7gh 31.34ef 1.3ab
S Feb. 20" 96.0a 5.69ab 11.8ef 2.2h 2226.6hi 28.58fgh 1.2cd
[= Mar.1% 96.5a 5.69a 10.7f 2.0j 1900.0i 26.52h 1.0ef
5 Feb. 10" 86.7c 3.45¢d 13.2de 3.09 2968.5ef 39.96hc l.4a
N Feb. 20"  86.2cd 3.33bc 13.2de 3.1f 2780.5f 37.62cd 1.2bc
©  Mar1® 86.7¢c 3.44cd 12.1ef 3.0g 2066.4hi 32.31e 1.1de

Averages with at least one common letter in each column do not have a statistically significant differences (Duncan 5%).
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Table 7- Dry Matter Accumulation Rate (DMAR), Remobilization Contribution (RC) and Remobilization Efficiency (RE) in
different genotypes and cultivation dates

slowd ol s (359 Sis odle qod Kl (51048 dge dusxe JULS! prew  dge Susme JULS! 2,8
Treatments Plant dry weight (J) DMAR (g.m?.day™) RC (%) RE

” Qs 10990.9a 5.81a 3181Lc 0.23¢
-8 Qs 8643.7b 4.42¢ 74.72a 0.5%
3" %‘ Red Carina 8827.5b 5.20b 45.11bc 0.25bc
"5 Titicaca 7545.2b 5.23b 49.70bc 0.24bc
© Giza, 7071.8b 4.64c 63.04ab 0.38ab
oy § Feb 107 9078.7a 4.94c 56.23a 0.40a
23 E Feb20" 8670.0a 5.06b 51.61b 0.34b
S Mar.1* 8098.8a 5.17a 50.79b 0.28c

(D (Sals) 5,05 s tmn (s ylal OS] gty 53 S o By S Bl (sl sl Sobeo
Averages with at least one common letter in each column do not have statistically significant differences (Duncan 5%).
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Introduction

Quinoa (Chenopodium quinoa Willd) is a dicotyledonous plant that belongs to family Amaranthaceae and
subfamily Chenopodiaceae, native to the Andes of the Americas. Due to the climatic diversity of Iran, one of the
notable cases is the study of planting history as the most important factor in adapting and increasing plant yield;
therefore, this study was conducted to determine the optimum sowing date of quinoa in Kavar (city of Fars
province). In that experiment, the yield response and the yield components of different cultivars of quinoa were
examined in relation to the different sowing dates in spring cultivation.

Materials and Methods

In order to study and determine the most suitable genotype and sowing date of Quinoa, a factorial experiment
was conducted with three replications in Kavar, Fars, Iran. Experimental treatments included five quinoa
genotypes (Qag, Q2, Red Carina, Titicaca, and Gizal) on the three dates of February 10 and 20, and March 1, in
the two years of 2018 and 2019.Each experimental plot consisted of five rows, five m in length and 30 cm apart.
Seeds were sown at a density of 67 seeds.m™. Plants in the three center rows (three m long) in each plot were
used for the measurements of the yield of the grain and its components. To determine the number of panicles per
unit area, before the final harvest, count half a meter in each experimental plot, specific quadrants was used to
count the number of panicles. To calculate the weight: each thousand seeds (1000 seeds) of the seeded seeds
were randomly counted with each seed counting machine and weighed with an electric scale (with an accuracy
of one thousandth of a gram), And from the division of grain yield to biological yield, the harvest index was
calculated. To measure the height of the plant from each experimental plot, 10 plants were randomly selected
and the necessary measurements were performed. Water use efficiency (WUE) in the plant was calculated from
the division of grain yield to amount of water used. The growth and Efficiency and contribution of materials
remobilization were measured too.

Results and Discussion

The present results showed that sowing date and genotype had a significant effect on grain yield, plant
height, and 1000 grain weight, biomass and number of panicles. The most plant height belonged to the Titicaca
genotype on the second and third sowing dates. Q. had the highest 1000 grain weight among the studied
genotypes and was obtained on February 10 sowing date. The relationship between WUE and yield was linear
regression in different genotypes positively and significantly (r’- 0.715) and the highest WUE belonged to Giza,
genotype on February 10 (1.4 kg.m™). The effect of sowing date and genotype on dry matter accumulation rate,
remobilization contribution and remobilization efficiency of photosynthetic materials were significant. Qo
genotype had the highest rate of dry matter accumulation (6.1 g.m?.day™). The highest remobilization
contribution of stored materials and their efficiency belonged to the sowing of quinoa on February 10. The
highest grain yield was obtained in Q,; genotype on February 10 of 4080kg.ha™. Delayed sowing reduced yields
in all genotypes.
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Conclusion

The highest yields were obtained from Q.9 and Q¢ genotypes. The highest yield of these genotypes was on
February 10. Also, the delay in sowing seed yield was reduced. The results of this study showed that the
genotypes studied in the spring cultivation conditions had different with yield potential. Accordingly, the most
optimum sowing date in terms of grain yield under climatic conditions of Kavar region in this study was planting
at tenth and twentieth of February.

Keywords: Dry matter, Quinoa, Remobilization, WUE, Yield



