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Background and objectives: Due to droughts, water crisis and increasing
soil salinity in Jiroft in recent years, the cultivation of alternative crops for
the cold season with low water requirements, high economic efficiency and
compatible with the region and short growing period such as Chenopodium
quinoa Willd seems necessary. But before introducing a new plant in an
area, it is necessary to study the effect of various management factors on its
quantitative and qualitative performance. Therefore, the aim of this study
was to investigate the amount of protein, saponin content, yield and yield
components of quinoa genotypes in autumn and winter crops.

Materials and methods: This experiment was performed as a split plot in
the form of a randomized complete block design with four replications, in
the research farm and laboratory of the Agricultural Research and Training
Center and Natural Resources in the south of Kerman province in the two
cropping years of 2018-2019. Planting date (autumn (23 Aug of 2018-
2019) and winter (21 Jan of 2018-2019) was the main factor and the
genotypes Titicaca, Redcarina, Gzal, Q12, Q18, Q21, Q22, Q26, Q29, Q31
were the second factors. In this experiment, traits such as stem length, the
length of growth period, seed protein and saponin contents, 1000-seed
weight and grain yield were determined.

Results: Combined analysis of variance of the data showed that the traits
measured in this experiment (stem length, length of growth period,
percentage of seed protein and saponin) were significantly affected by
genotype, planting date and their interactions. Inflorescence length was
only significantly affected by genotype. Stem length was very different in
autumn and winter cultivation so that in autumn cultivation the highest
stem length occurred in Q22 and Q12 genotypes but in winter cultivation
the highest stem length was related to Q26 and Q29 genotypes. In all
studied genotypes, the percentage of saponin and protein in autumn
cultivation was less than winter cultivation, the range of changes in grain
saponin and protein percentage was between 4.52 to 5.56 and 10.78-13.89
percent, respectively. Also, grain yield and 1000-seed weight of quinoa
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were significantly affected by genotype, planting date and their
interactions. The range of grain yield changes varied between 1.91 t ha®
(autumn cultivation treatment and GZA1 genotype) to 3.99 t ha™ (autumn
cultivation treatment Q12).

Conclusion: The results of this study also showed that it is possible to
cultivate this crop twice a year in Jiroft region, provided if appropriate
cultivars are used. Therefore, Q12 and Q31 cultivars are recommended for
autumn cultivation while Q29 and Q26 cultivars are recommended for
winter cultivation.
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Figure 1- Temperature changes (minimum and maximum temperature) and rainfall of Jiroft city from September
to December 2018 and February 2018 to May 2019 (first year), September to December 2019 and February 2019 to
May 2020 (second year).
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Table 1- Characteristics of different quinoa genotypes in the present study (4)
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Table 2- Combined analysis of the effect of genotype and planting date on the measured traits of quinoa

RESURICEP

a3 L. JJ"<L"‘; . J}J’ J}b o)jbd}b 6\}‘0‘-»
i el I u:w:. s Weight of ol S Sl -, sl
SOV B ercen age Grai Infl S G h S ]
df of protein rain - thousand nflorescence tem rowt aponin
yield seeds length length  period content
cals & By
Date of planting 1 ns # #*
(D)
S 9
Genotype (G)
& Jb S
ks 9 ns
D*G
Akaik 102.3 262.8 7417 807.2 659.7 807.2 23.6
coefficient

Al e gols s ple 5 o3 0 o) cls.w 53 Sl pme s ASOLII NS 5 s e

s 9 00 Wl GBS 5ol iS5 LBl
Adeds e bl 40 5V Lo 5 4 GZAL
e Gl B85 pll alie 53 ax 5 B eSS
Sl o) s 5 o5y S b 3 53 1S
il slac 5 Sl plin) ol M oS
5l iS5l 5t Oy S F06 3 1S
MS@)UJJJMJJA ol cl.'..c FEBREYT
ELE) S s A, Ol s a4 ol
J=B Rl 6t slacis b anslie 5o 6

Y

# and ns indicate significance at the level of 1%, 5% and non-significance.

Dlsine il o S Ll (4l Jsb) sl
e S el FolS s o) Jolie
gl Sl s Sl alis =l .(P<0.01)
3 omby S =L 5 1pS il g5
ol el esls LS (V) g s e
53 55 e odaliine Jad ool 534S 480k
Q22 5 Q12 Q29 slacs 5 osml S Lol
Sliay 228 3 bl (s g Bl J b op mi lls
Q29 Q26 sLawrsi 5 3 Sl Jsb 15 Sty

dj_lé JJJVJ ‘w—nw A edaline Q31 9 Q21



OISR 9 Z9sk2 SR [ il g (g Bl 2 S &6 I

LS o 5 S e |y oS Sl a3 -0 les
s 1y sps ol sUly b oyl 5l aa
55 bl ol 2l ol A e B (FA)
omle glales Lol )55 5 W el is
eu@psegﬁamjm;\;gQSu)
j\ﬁfﬁuﬁtw)lglﬂam)@:sﬁw\

O Jsde) 555 05l oS

Gl OF 5 (S (Y e 8) O 5 YIS G
N FeS wcd slodasS as, o db o S
l_?e\_:fu,u\_,axﬁt\_é})\c,uﬁs\jfdzb@);\'
Sly ol el L(FY) Ll o 2alS A3 00 Hlide
Al slite Ll 5 e il Gble 5 g 55
Slac sl crsls Ol v p s Olge o
ol CiS Oy g 4 OlendS Olial s |58 Cilises

Gl 538 S VY U A dm o p5 108 oS sls oL

1S ald (5,8 o3l Slis y SIS G 5 o35 Mame 1Y s
Table 3- Interaction of cultivar and planting date on measured traits of quinoa.
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planting Saponin (%) Protein (%) (Ton za'l) weight (g%) (cm) ) period (day)
Gzal 4.88c 11.17b 2.28e 2.34e 100.0c 94.68e
Q12 4.52¢ 11.28b 4.55a 3.18b 119.8a 122.06ab
Q18 5.19b 10.83b 3.33d 2.40de 111.3b 118.79ab
oszb Q21 4.96abc 11.16b 3.29d 2.69c 113.5b 123.91ab
Ozt JsD Q22 5.43a 11.25b 3.43cd 3.40a 121.9a 124.61a
(AAUSSTS': Q26 5.27ab 11.6ab 3.80bc 2.67¢c 111.6b 125.29a
23) Q29 4.71c 10.78b 3.99 2.51cd 114.2ab 119.19ab
Q31 4.55¢c 10.85b 4.02b 2.56¢d 106.8bc 115.61bc
Redcarina 4.92abc 11.57ab 3.18d 2.28e 106.9bc 104.88d
Titicaca 4.61c 11.87a 3.20d 2.41d 110.7b 109.22¢
Gizal 5.18bc 11.83b 1.76d 2.60ab 96.5d 92.66C
Q12 4.88¢c 11.62bc 2.16¢ch 2.19de 122.4bc 101.15b
Q18 5.38ab 11.28c 2.16bc 2.24de 122.0bc 100.54b
) Q21 5.02bc 11.93b 2.32ab 2.45hc 123.1bc 104.48b
(o I Q22 5.80a 12.1b 2.33ab 2.72a 120.8¢c 102.32b
(mﬁgy Q26 5.56ab 13.72a 2.37ab 2.35cd 131.8ab 116.65a
21) Q29 5.46ab 13.89% 2.45a 2.61ab 137.4a 113.32a
Q31 5.3%b 11.88b 2.25ab 2.20de 124.2bc 103.15b
Redcarina 5.26ab 11.83b 1.99bc 2.09 111.1dc 101.21b
Titicaca 4.94c 12.02b 2.06bc 2.43c 111.8dc 99.95bc
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Different letters in each column indicate a significant difference at the 5% probability level.
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Figure 2- Effect of cultivar on quinoa inflorescence length. Dissimilar letters in each column indicate significant
differences in the level of 5 percent
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Table 4- Correlation of grain yield of different quinoa cultivars with stem length, inflorescence length, growth period
length, 1000-seed weight, protein percentage and saponin content.
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