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Table 1) Variance analysis of effect of concentration salinity on germination characteristics in quinoa cultivar Q26

Source of
Variation

Salinity
level
error

CV%

2 Germination  Shoot Root of D_ry D_ry
of weight weight

freed percent of length £ Shoot f root

reedom length of Shoo of roo
7 216%* 609** 1880**  0.107**  0.271**
24 31.66 14.62 164.89 0.003 0.011
- 16.72 31.22 16.43 30.18

Ratio
shoot/
root

2.48**

0.23
40.43

Germination
rate

0.009**

0.0001
9.67

* ** and ns represent significant at of 5% and 1% probability level and not significant, respectively.

Treatment

(salinity)
0 ds/m
4 ds/m
8 ds/m
12 ds/m
16 ds/m
20 ds/m
30 ds/m

40 ds/m

Germination
uniformity

552.72**

25.04
21.17

Q26 o35, 155 55 algr Sloo a1 (5558 s GBI 1 Kils SDlglie (¥ Sy

Table 2) Mean comparisons of the effect of concentration salinity on germination characteristics in quinoa cultivar Q26

Germination
percent (%)

96 a

98 a

97 a

9 a

92a

Na

9 a

75b

References

1.

2.

0

Shoot of TOOttzf
length eng
(mm) (mm)

26.05dc 42.25¢
29.85bc  51.55abc
36.50 a 62.55 ab
33.90ab 67.05a
25¢ 45.85 bc
21.82d 40.85¢
9.80e 12.40d

0f 6.45d

Dry
weight of
Shoot (g)

047 a
0.45a
0.47 a
0.40 ab
0.32 bc
031lc
0.21d

0de

Dry
weight of
root (g)
0.23 cd
041b
0.74 a
0.73 a
0.29 cb
0.21 cd
0.09d

0.08d

Ratio
shoot/
root

2.09a

1.12 bc

0.64 cd

0.60 cd

1.16 cd

1.60 ab

2.33a

od

Germination
rate

0.15a

0.14a

0.13b

0.13b

0.12b

0.09¢

0.04d

0.02e

Uniformity
germination

-10.47 a

-13.56 b

-20.94 cb

-17.74 ¢
-22.43 cde
-24.83 cd
-31.10 ed

-479e

Time to 50
percent
germination

560.23**

16.56
29.56

Gols e pe 1) jacla.w)sdjlswﬁlﬁ C 5 4 NS 5w

Time to 50
percent
germination

65c

6.69c¢
759 ¢
7.61lc
8.3lc
11.04c¢
22.20b

40.11a

LI gl me i SSls 031 bl o diteas S jnie Coy - gl &S (goles Cobam O 2
In each column, there is no significant difference between treatments with common letters according to Duncan test.
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Abstract Salinity is one of the most abiotic stress that cased reduce the
yield of crops. Quinoa has role importance in human nutrition and have a high
resistance to salinity stress. In order to investigate the effects of salinity stress
on germination characteristics of quinoa cultivar Q26, experiment was
conducted based a complete randomized design (CRD) with four replication.
The treatments consisted of different concentrations of sodium chloride
(NaCl) (0, 4, 8, 12, 16, 20, 30 and 40 dS/m) on the germination seed of
quinoa under laboratory conditions. 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 percent
germination significantly reduce in 30 dS/m salinity, but many traits reduced
in concentration 40 dS/m of NaCl. 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 increase salinity levels, time to 50
percent germination increased significantly. Germination rate also reduced
significantly by salinity levels. The shoot- to- root ratio decreased with
increasing salinity up to 20 dS/m but reached a 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 have a good
resistance to 30 dS/m of sodium chloride and can be the best cultivar for saline
condition after field evaluation and appropriate climate.
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