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Abstract

In order to study the effects of different levels of salinity stress on Salvia leriifolia germination indices, an experiment was conducted at
physiology laboratory, Faculty of Agriculture, Ferdowsi University of Mashhad in 2014. The experiment was arranged based on a
completely randomized design with three replications. Treatments were different levels of salinity including 0, 25, 50, 75, 100, 125, 150,
175 and 200 mmol, prepared by mixing NaCl and CaCl, in a 10:1 molar ratio. Evaluated indices were germination percentage and rate,
seedling length, germination seedling reduction rate, seedling dry weight and vigor index. Four non-linear regression models (linear,
polynomial, 2-piece segmented and Logestic) were compared to describe the germination characteristics in different levels of salinity.
The 2-piece segmented model was selected as the best one to predict germination percentage and rate, seedling length, reduction in the
rate of germination and vigor index with RMSE 3.22, 0.2, 0.25 and 0.4 and R? 0.99, 0.98, 0.99 and 0.99, and Logistic model was
selected as the best model with RMSE 0.01 and R? 0.98 to predict seedling dry weight, respectively. The results showed that by
increasing of salinity levels, germination percentage, germination speed, seedling length, dry weight of seedling and vigor index
significantly decreased. But there were no significant differences in germination indices up to 90 mmol salinity. Germination of Salvia
leriifolia seeds could tolerate up to 90 mmol salinity without any significant decrease in germination properties.

Key words: Salt tolerance threshold, Seed Vigor and Regression models.
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Table 2. The coefficient of determination (R?) and root mean square error (RMSE) values for regression
models fitted to S. leriifolia seed and seedlings characteristics at different salinity levels
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under different levels of salinity
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Table 4- Nonlinear regression model parameters fitted to seed germination characteristics of S. leriifolia
in different levels of salinity
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Xo is break point in 2-piece segmented graph.
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Figurel- Changing pattern of germination percentage (a), germination rate (b), germination loss rate (c),

seedling length (d), seed vigor index (e) and seedling weight (f) in different levels of salinity in S. leriifolia.



o) DOI: 10.22034/ijsst.2018.116354 . Gosh AT Calie gl Jlesl 3G

a, 120
c
3 £ 100
]
FEgm;
3 £s 60
L C 1
-
) 28 x+,344Yy =
3 S 20 - .,447Y 2R
< S
ja o . .
0 50 100 150
oul oudline S alga vy
a Observed germination percentage
[ .
3% 100
R X
D2 c .
525 RS
S SE x
1’@% 40 % x+,48Yy =
18 o P LAY 2R
¥e
s
«:é E T
20 50 100
oul oudlico (J) ailg ol o Slals’
C Observed reduced the rate of germination
3 3o
[} 29 - . X
2'S 8 - ¥
3‘ .§’7 1 X
3 6 o
285 - X
184 %

19 %g 1 x x+,34Y4y =
L5 | P M
181 % LAY 2R

caox T
0 5 10
e ouus oudlice jdy audy 5 ls

Observed seed vigor index

12 005
§ = 0045 - x
y S 004 - o
3 0035 - o
S £ 003 - X
Y E 0025 - *?‘Sx
}J & 002 x
S 0.015 - - x,Ae¥y =
}9_1-‘_, 0.01 A 7 «,4v# =2 R
3 g 0005 .7
12 o : :
0 0.02 0.04 0.06
oul ouslie (J) dilga Cus pw
b Observed germination rate
-
15° .
w &5 e
1E /i‘}‘
= .
P D3 N
i3 >
3 82 -
b5 _x x+,347Fy =
3321 - ©AAFY =2R
o = ../
o 0 x T T
0 2 4 6
d ou oualico azals Job
Observed seedling lenght
L 045
o S 0.4
3 § 0.35 - X‘%
32 03 - X
3 % 0.25 - X
f D 0.2 - X
1’ 3015 - & V=T
1, g o014 .7 R2= +,4AF0
335005 %
e E 0OX T T
0 0.2 0.4 0.6
f oub sualino azalS’ (39

Observed seedling weight

ol 0555 (€) L an e li o(d) 5alS Jsb (C) il Ol 2ol D) 558l o (@) 54502 Ao 3 -Y S8

Oty pasli 5 opalS b (581 Do 2alS (3380 o (58 g o )3 81 1S5 33 5 S alinl b oo g sty (F)
(g5 ke o 53 ki sdalie yslie il 55 (aalS 03) $SCaand
Figure 2- Germination percentage (a), germination rate (b), germination loss rate (c), seedling length (d)

and seed vigor index (e) predicted by 2-piece segmented model and seedling weight (f)
predicted by logistic model versus the values observed in different levels of salinity.
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