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Tablel. Quinoa line names and numbers under saline condition

Uosleds o Uoyleds U osleds Uosleds
Line Ul Line Ul Line o2V ol Line U el

Number Line Name Number Line Name Number Line Name Number Line Name

4 NSRCQ4 8 NSRCQ8 12 NSRCQ12 16 NSRCQI16

5 NSRCQ5 9 NSRCQ9 13 NSRCQI13

6 NSRCQ6 10 NSRCQ10 14 NSRCQ14

7 NSRCQ7 11 NSRCQI11 15 NSRCQI15
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Fig. 1. Maximum temperature (TMAX), minimum temperature (TMIN), Mean temperature
(TMP) and photoperiod (PP) during growing cycle of quinoa
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Table 2. Irrigation Water quality

Gl Of cois ) Jgua

<l e EC pH SAR  Na Ca Mg  COs? HCOr  CF SO
Irrigation water
dS/m meq !
Saline water 1452 730 23.18 10457 1320  28.52 0 3.30 1340 8.99

S el g Jab Job 50 S gl ojlac 5y9 gl ¥ Jour

Table 3. Soil salinity of saturated paste extract (dS m) during growing cycle and soil texture

Jlow 39, Fe o 39, 7Y o 39,4Y
S Gos cls cals el
Soil depth 40 days after 67 Days after 92 Days after o s o) <l
(cm) sowing sowing sowing Sand Silt Clay Texture
------------------ TS RO — %
0-30 18.4 18.1 21.3 60 22 18 SL
30-60 13.6 13.2 13.2
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(et al., 2010; Salehi et al., 2019
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Table 4. Days to anthesis and maturity, GDD from anthesis up to maturity and minimum, maximum and mean
temperature during seed filling period of different lines of quinoa at spring cropping under saline condition

& GDD 39> Job (il Als (ol 1 0599 Job 5o Lo
1S v Temperature during seed fillin
U 595 U 39, G GDD Sy Ma;’[::n)i fe 29 i periodg i
Gladloo,s (Foww;  JUdled S Gpp up photoperiod _ .
el Daysto Daysto  GDD up to during seed filling ~ o=k Sola> Al
Line anthesis  maturity to anthesis maturity period Average Minimum Maximum
4 67 141 1161 1905 15.15 29.0 22.6 37.8
5 91 141 1524 1732 15.47 314 24.0 38.8
6 67 110 1161 1905 14.80 28.0 20.9 35.1
7 67 134 1161 1905 15.09 29.2 219 36.6
8 88 134 1504 1905 15.39 30.6 23.2 38.1
9 88 134 1504 1905 15.39 30.6 23.2 38.1
10 67 134 1161 1905 15.09 29.2 219 36.6
11 60 110 1025 1732 14.67 26.9 20.9 35.1
12 88 141 1504 1905 15.43 314 24.0 38.8
13 67 141 1161 1905 15.15 29.0 22.6 37.8
14 67 141 1161 1905 15.15 29.0 22.6 37.8
15 -
16 -

290 bl p 53 05ler Sl 53 TS ilisee (Lol ouds (5 pSe sl Wlao (il lg 4325 .0 Jgua
Table S. Analysis of variance of measured traits of different lines of quinoa in spring cropping under saline condition

. Ly,
L a0 o ySdlos SUCIT . Na (/50 K 0 : &=
R Zao e . . 00 Cams) ) K/Na oS
oyl als ailo . Na K i
$.0.v df Seed vield TKW Biomass content content K/l\.la Plant
eed yie ratio height
Sk
’ 2 21343ns 0.033"s 1052306 ™ 1.52m 0.34m 0.001 " 150ns
Block
e 12 470668 0.937#= 6026186 4.85% 8.00# **0.005 1140%
Treatment
s
24 13569 0.025 369844 0.49 2.39 0.0005 88
Error
CV% (1) Ol i o o 24.1 17.07 13.5 21.4 16.6 35.2 12.6

Sl sire Bl 8525 pac g o0 0 oy ) mhaw jo o cxe oS 4

ns s s
9 ¢

** * and ns: significant at 1 and 5 percent and non-significant, respectively
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Table 6. Means comparison of measured traits of different lines of quinoa in spring cropping under saline condition

als 58 (339
Rl 0097 Cmst aild 8 ,Slos Thousands Na 30 K (30 K/Na i olS gl
Line Biomass Seed yield  Kernel weight Na content K content K/Na ratio Plant height
(Kgha™) (Kgha™) (® (%) (%) (cm)

4 3315.4 ¢ 433.7¢ 1.2° 2.06° 10.19 ab¢ 546° 96.4°
5 3163.3 % 21494 04¢° 3.46 10.22 ¢ 3.46° 85.0 b
6 5629.9 ¢ 1422.3 ¢ 192 3.76 bed 9.94 abe 2.68° 65.5 def
7 5366.7 *° 804.7° 0.7 5.16¢ 11.602 2.26° 52.10°F
8 4664.2 ¢ 273.6 < 1.4% 4.00 abe 11.00 ® 2.90° 56.8 <f
9 4704.2 ¢ 367.7 1.3° 4.08 abe 8.63 bede 2.20° 56.8 <f
10 2059.3 f 906.3 ® 1.2° 4.69 a 6.03 ¢ 1.28° 62.0 def
11 2493.7 < 751.9° 1.8 2.13¢ 10.35 abe 4.99° 55.9f
12 6038.1 2 298.7 «d 0.8° 3.08 cde 9.09 2bed 3.13% 71.9 cde
13 6279.8 ¢ 415.3°¢ 0.8 cde 3.10 ¢de 9.74 2be 3.15% 76.8 4
14 5902.8 @ 388.9 < 0.5 2.71% 9.3( abe 3.48° 81.4%
15 3602.4 ¢ 0° 0f 4.13 3¢ 6.65 % 1.59° 120.6*
16 5227.4 b 0° 0f 0.36F 7.79 cde 42212 83.1 b

LSD 1024.8 196.3 0.26 1.18 2.60 13.49 15.85
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In each column, means with at least one similar letter do not have significant differences based on LSD test at 5% level
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Fig. 2. Relationship between anthesis and seed yield of quinoa lines in spring cropping under saline

condition. * means significant at 5 percent.
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Table 7. Correlation coefficient among measured traits of quinoa in spring cropping under saline condition
1 2 3 4 5 6 7 8 9 10 11
1 SLidlos G 39, 1
Days to anthesis
P . L;"‘..W‘)b)}) 0.42 1
Days to maturity
3 Lo oeSbe 95 69" 1
Minimum Temperature
4 ) Lo 5S> 75 089" 088" 1
Maximum Temperature
5 ¢l 012 020 018 023 1
Biomass
6 aboysles 61 076" 067 -0.89" -008 1
Seed yield
7 “hloi 929 L0837 056 071 -026 061° 1
Thousand kernel weight
8 A2 021 004 029  -0.05 007 028 -0.08 1
Na percent
9 el %203 003 013 =007 -003 031 -0.12 -003 -0.15 1
K percent
10 e d el S 04 008 2032 =002 =019 025 0.0 -0.9" 046 1
K/Na ratio
ok gl 0.01 0.51 0.16 046 0.01 -037 -043 -0.62° -0.01 054 1
Plant height

* and ** Correlation is significant at the 0.01 and 0.05 level respectively (2-tailed).
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Fig. 5. Cluster analysis of quinoa lines based on Wards methods and mean seed yield, thousand kernel

weight and days to maturity in each group
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Table 8. Average of days to maturity, thousand kernel weight and Seed yield of lines in 3 cluster group

U 39, ) ) )
il 09,5 2 0 ylas S &l I 59 ails o ySlos
. - Thousand Seed yield
Cluster Group Line No. Days to kernel weight () (Kg/ha)
Maturity
1 4,7,8,9,10 135.4 1.16 557.2
2 5,12,13,14 141.0 0.62 3294
3 6,11 110.0 1.86 1087.1
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Table 9. Principle component analysis of agronomic traits of quinoa lines in spring cropping under

saline condition

Jol adlge p9d adlge pow adlgo
. First Second Third

Traits < component  component component
Biomass 099 Sy 0.12 0.15 0.61
Seed yield als 8 ySlos -0.50 -0.05 -0.01
Thousandkernel weight 1o, )9 -0.44 -0.22 0.01
Na percent PUR WOR VSR -0.20 0.55 0.07
K percent by wo 0 0.08 -0.21 0.73
K/Na ratio 20w 4 el Coond 0.18 -0.59 0.07
Plant height ol elay 0.39 -0.28 -0.23
Days to anthesis SLdlos )5 G 39, 0.27 0.31 0.10
Days to maturity S b 3g, 0.49 0.23 -0.14
Eigenvalue o9 polio 3.15 2.48 1.32
s;‘;‘e‘ﬂi‘ﬁve Variance o g weys 330 62.7 77.4

Olyee Gty b allBe aus ggazme,s (P JSD) cuils 18
o 97 90) el bgrye o ey 0 Sles b Sz
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Fig 6. Biplot analysis of quinoa lines in spring cropping under saline condition. Biomass (bio), Plant height (PH), K/Na
ratio (K/Na), Na percent (Na), K percent (K), Seed yield (SY), Thousand kernel weight (TKW), Days to maturity (DSM)
and Days to anthesis (DSF)
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Table 10. Principle component analysis of quinoa lines in spring cropping under saline condition

Line Jol ail3e p9d adlgo pow adlgo adlgo duw o

o>l First component Second Third Sum of three

component component components
4 1.56 -2.71 -0.77 -1.92
5 2.23 0.29 -0.44 2.07
6 -3.13 -0.59 0.84 -2.88
7 -0.86 1.50 1.57 2.21
8 0.10 0.80 1.08 1.98
9 -0.21 1.55 -0.13 1.21
10 -1.77 1.76 -2.80 -2.81
11 -2.09 -2.85 -0.09 -5.03
12 1.54 0.69 0.30 2.53
13 1.05 -0.07 0.45 1.42
14 1.59 -0.36 -0.01 1.22
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