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Abstract

Quinoa has attracted a lot of attention in recent years due to its low ecological needs and rich nutritional value. Therefore,
the variability of germination components to temperature and determination of cardinal temperatures were performed by
seed germination test at different constant temperatures from -1 to 45°C.The results of the dent-like model showed that the
base temperature and ceiling temperature of quinoa were -03.04 and 45.45°C, respectively, and the optimum temperature
was from 20 to 35°C. To investigation the effect of salinity and drought stress on germination at 25°C, the seeds were
exposed to osmotic potentials from 0 to -28 bar, which were made of sodium chloride (NaCl) and polyethylene glycol
(PEQG), respectively, to induce stresses. The results showed that the reduction of osmotic potential up to -12 bar was not
able to significantly reduce the germination components compared to normal conditions. However, with decreasing osmotic
potential to -18 and -24 bar, the germination percentage decreased significantly. The germination was completely stopped
at -24 bar of drought-induced, while 24% germination was observed at the same point of the salinity-induced osmotic
potential. Therefore, seed germination capacity under salinity-induced stress was more tolerant than drought-induced stress
at all levels of osmotic potentials. Most likely, due to the fact that quinoa is halophyte, by absorbing the ionic elements of
salt, required for the maintenance of the cell turgor, which concurrent increase in cytosolic osmolality. Thus, this species
has a great potential for distribution to other areas such as provinces with dry climate.
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Table 1- Analysis of variance for germination indices of quinoa under different temperature treatments
(** difference in value of P< 0.05)
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Figure 1- The changes of seed germination rate of quinoa versus temperatures and determine cardinal
temperatures using dent-like model.
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Table 2- predicted values of base, optimum and ceiling temperatures, R? and regression parameters
using dent-like model
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Figure 2- Mean comparison of quinoa seed germination under different temperature treatments.
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Table 3- Analysis of variance for germination indices of quinoa under different salinity and drought
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- MS) Sloy o o Kiln
Ol s GL'..A 3151 amys
554 g2 dao > 54l e
S.0.V d.f s S
Germination Germination rate
( by Sis) s
GO0 13 2918.32%* 926.57%*
Treatments (salinity and drought)
s
Error 28 5.42 0.803
CV%) oot o 2 2.82 2.44

23 ok 30l s i 028 S (St
Dl 35 5 43 S edalie JL-AG i gla fily
S35 b8 (| Jomily b (NaCl s PEG) ot <Ll
5 gl Ll 8 ol s s K Jsl s e
Sl L B 5 g (sl gtme oDl LA il
a4 il S e OL Y 4 Gl feilyy
Lyl 2 53) FF 4 (25 pte Loyl 2 53) FA I (6l gme
oo el s )3) FY 5 (NaCl i ol (o) i

S G| Jamily AL 5 3l el (S

43

3 a3 8 3 LA sl 3 Ly S K0
2TV 5T s e s Syl psb s Lyl
Sk dbis 3L 2alS PEG 5 5,05 slales
=YF Jwils J3PEG (gem | il 53 gial o gosls
Sl s Aoy Ve el Jsle 4 bl BT L
SLYF (St il b 5 e Ll 511 S 5
(03 il 1 alal Olon 53 45 s 4 A odalie
Al Co s |y Sial e b b LYY W,

5o omb s iy [5b S it 4 55 1S



VP Ols 3 /F o leis /Y &/d\ﬂ‘)xd)‘gu‘,rﬂpq}&;

sdalio Hb—YA (g jamul Jooudly 53 dsiS Hd Jal g
Gty JB S el 58 s E
Pl glachle js 1S Siale Su sl

(Hariadi et al.,2011) 3,8 o &m0 ;Y 50 oo

60

w5 A G54l 6 d i b3

G4 3 5 0l &S Hsb Olen .25l LalSVF 5 YA o
25158 S50l mls (530 aladi Olgie 4 5L -YF
Pl i 1y S8l o () 5t A5 ) abal ol

b8 S Isil dak (gy5b [T Coms als RalS

7 @NaCl
-~ 504 28 22 @ abab d BPEG
L2 — -~
3 g 40 -
Tg ¢
<
5 ; 30 A
X
2 .g 20 A f
Q g 10 A I g
238 n
0 T T T T T ,_l 1
0 -3 -6 -9 -12 -18 -24
b e Gl gl il
Osmotic potential (Bar)
100 - i a i a i a i a i a b
90 - - @NaCl
LS 80 . BPEG
Y 2 70 1
o
S B3
2 50 A
“ﬂg 40 4
30 d
20 A
10 T e
0 T T T T T 1
0 -3 -6 -9 -12 -18 -24

b el glo iy
Osmotic potential (Bar)

VoS 5l il et ls r sb)y Sgline gl il 3 (St 5 (6550 AT 5 Kke anglie - IS
Figure 3- mean comparison of quinoa seed germination traits under various potentials of salinity and drought stress.
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