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S35 o e e (5 5 Sl i g3 iy LSl o sl T pld g5 (Fakhri etal., 2017) das o 2alS
2 detie sdoey glody 534l s> .(Naidoo and Naidoo, 2001) das e 15 50 o ) 6l w5 b 540 al e 1 olS
calS adsl Ai ) 5 50 S50l QLS 51 (ol 53 ol o 048 b Jol oS 03 plodpn 5 (S50 58 Sl i
bk g OF Gl 5 ods Giaml Jonily 2018 o el dlo o 55 (6o s 6558 A5 4 ol 05 el
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«(Ashraf and Harris, 2004) ois amalS 3 4 S8l Co ¢ il Ao ys EalS 5y Siale s b el ol
(Bjazrasll a3 g ks ¢ gamd 2B Jorl oo <SG o b (6318 5 51 Camilen b 511 e (Sl 5 (plendism b

.and Rehman, 1997)
s s 1) i slaeSTs 5 A Ll d 5s g 5 4, Uy s esp B rsd;ul:f\;st‘;,\:?uu o3l gl Ol

@\:f «((Chenopodium quinoa Willd.) | 5.S" .(Bhargava et al., 2006) 43l o 1525 o3l gl - s e 3 S
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(ol ol alis rLg)L“:}‘ G sy s olE S Olgieas 128" > S (Fuentes and Paredes-Gonzales, 2015) Cowla 25 4
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(Ruiz et al., 2014; Delatorre-Herrera and Pinto, 2009; s 5138 56 148 slacs gy ST giale o (..iu\..u\ulf Y g
|y s5aler gos r.i.x.w.u_,lf DYse de YO VO bl (Jl- -l L .Hariadi et al., 2011; Ruiz-Carrasco €t al., 2011)

1- Chenopodiaceae

2- Food and Agriculture Organization of the United Nations (FAO)
3- Facultative halophyte

4- Halophytes
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.etal., 2016)

23 Sosh 4 Joo 39 Dslite 5 68 S35 4 DS S5alpr Al e 03 g el Ol 485 3 1528 ol 4 4 5 L
@b s S a5 (b 5l ale e 53Q26 035 5558 4 oo Olie (b5 5 siteny bl SirleT ol ST il £
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o 1SS ler b abas Sl T B s alesT G5l A e 53 Q26 05, IS (6) 58 4 Jood (o) 5 saies
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o oty 33 O yr S IS g b Ly Wl e nle3T al plomil ) giies 31 (G50l Sloo a5 (e Ly s o
WY Glos b S 51 53 50 bl JlS 5 fuss,m Cos,b Ssieds . Ldd o sioT bie OT L AS 0 53 a3 S sie s 4id>
Cob 2 0353 53 i el S damen > 5 6SCi Sl A 03l 515 358 15 5 GRS I ey Ly ok plal e g
335 I s 63 IS 3 5 L1 sl & ST Lol yon (655 Calien T s o g ok o3l 513 i sde 00 s
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.(Hampton and Tekrony, 1995; Shainberg and Oster, 1978) "\i’}f L;}:fojlvulvc;.w Colda L'Té.-\?u sl Giuﬁﬂ Colda

TDS (mg NaCl) =EC x 640

TDS (mg Nact) =EC x 840
0313 513 WS IMVE BYVe 55 5 0oy Fr oo sy ¢ pmsamen YO (slos b iy $STBI Jo1s )3 ags o claylas Jlasl 3l
33 3 ja dee Y Tsgde b aorats, T ol Gl s 5 8 Eled 035wl slaydy sl Cele VY a5 s
sben i (8ol amalS oS 5 5055 cradle b crats; Jub (Giale So w5 doys Sl oxia g, OLL
(Hanson, & (5,8 o3lul 6T Jsb 5 ol osjail s 5 Vo B5lad &y geo 0 sles a3l el g dorais; Jsb (6,5 05100
{(Pirasteh Anoshe et al., 2011) w3 8 amloes 5 daly 3 b 51" 5540 Ao y5.1997)
GP=100 x NG /NT

5- Decisiemens per meter (dS/m)
6- Total dissolved solids (TDS)
7- EC meter

8- Germination percentage (GP)
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S S oIl 1S st | asaile g asadyy Jsb 5 Ol s ,m U2 b e lamalE Ve nlesT plas! 5wy (Hanson, 1997)

(Soltani et al., 2001) 45,5 aculows s 5 adaly 5l eslizal b 55" Sjal e 512K .(Hanson, 1997) 45 §

GU= Dy - Dyy
o @QA,»)\L@:;-C}Y Oloj e il oo G4l 740 B Ol Sde Doy 5 (G4l 7V b 0L Sde KDy 0T 43

s s -(Soltani and Maddah, 2010) L& awl>s Excel )\J:é\r,' Lo js Germin wl , by 5k Jiale ST Ao s

.(Reddy and Khan, 2001) deT S dordiin 5 4 ddilos S 1 50 Wkgjujl'\—
CA=LS/Lr
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3,5 ot LSD 05057 L o Sike 4 i
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30l Ao yd

S Jpr) Sl 0351 o )3\ el 53 5681 o y3 (S5 5 Catlibe - gla 13 gm0 Sl o Bas ool s
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55 G0E) OLen 5 solily 3515 Slsbean (e etessgmd T B U LSl Jags sl L o (Mamedi et al., 2016)

9- Number germination

10- Number total

11- Germination rate (GR)

12- Germination uniformity (GU)
13- Coefficient of allometry (CA)
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Abstract

Salinity is one of the most abiotic stress that caused reduce the yield of crops. Quinoa has
importance role in human nutrition and high resistance to salinity stress. In order to investigate
the effects of salinity stress on germination characteristics of quinoa cultivar Q26, an
experiment was conducted based on complete randomized design (CRD) with four
replications under laboratory conditions. The treatments consisted of different levels of
sodium chloride (0, 4, 8, 12, 16, 20, 30 and 40 dS/m) as salinity stress. Salinity have
undesirable effects on traits study such as germination percentage, germination rate, shoot and
root length, shoot and root dry weight, stem-to-root ratio (coefficient of allometry),
germination uniformity and time to 50 percent germination. The percentage of germination
was not significant between control and 30 dS/m treatment, but at 40 dS/m concentration
reduced to 75 percent. With increasing salinity levels, the time required for 50 percent seeds
germination increased significantly. Germination rate also reduced by salinity levels,
significantly. The shoot- to- root ratio decreased with increasing salinity up to 20 dS/m, but
reached the maximum at 30 dS/m. The results showed that quinoa cultivar Q26 has high
resistance to salinity stress in germination stage, therefore it can be said that this cultivar has a
good resistance to salinity of 30 dS/m of sodium chloride and it can be a favorable cultivar for
cultivation in saline conditions after field evaluation and according to appropriate climate
conditions.
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Table 1. Variance analysis of effect of different salinity concentrations on the germination characteristics of quinoa Q26

Salinity level 7 216%* 609** 1880**  0.107**  0.271**%  2.48%* 0.009** 552.72%* 560.23**
Total Error 24 31.66 14.62 164.89 0.003 0.011 0.23 0.0001 25.04 16.56
CV (%) - 6.11 16.72 31.22 16.43 30.18 40.43 9.67 21.17 29.56
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* %% and ns represent significant at of 5% and 1% probability level and not significant, respectively.
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Table 2. Mean comparisons of the effect of different salinity concentrations on the germination characteristics of quinoa Q26

0dS/m 96 a 26.05 dc 42.25¢ 047a 0.23 cd 2.09a 0.15a -10.47 a 6.5¢

4dS/m 98a 29.85bc  51.55abc 045a 041b 1.12 be 0.14a -13.56 b 6.69 ¢
8ds/m 97a 36.50 a 62.55 ab 0.47a 0.74 a 0.64 cd 0.13b -20.94 cb 7.59¢
12dS/m 9% a 33.90 ab 67.05a 0.40 ab 0.73a 0.60 cd 0.13b -17.74 ¢ 7.6lc
16 dS/m 92a 25¢ 45.85 be 0.32 be 0.29 ¢cb 1.16 cd 0.12b -22.43 cde 831lc
20dS/m 90 a 21.82d 40.85¢ 031c 0.21 cd 1.60 ab 0.09¢ -24.83 cd 11.04 ¢
30dS/m 9% a 9.80¢ 12.40d 0.21d 0.09d 233a 0.04d -31.10 ed 22.20b
40dS/m 75b 0f 6.45d 0de 0.08 d 0d 0.02e -479e 40.11a

L )ls e Dl Ao gy ez e 15 03T bl s 657 2t g o slols ST (g les Tk O a5
In each column, there is no significant difference between treatments with common letters according to Duncan test.
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