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1- Ethyl methanesulfonate
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Table 1. Standard evaluation of genotypes fot salinity tolerance (Gregorio et al., 1997).

Score observation Tolerance
K'Y odalin Jezs
S e ok Jloy A polin Loy
1 (Normal growth, no leaf symptoms) (Highly tolérénce)
ok gl g diw Sy 5l (o8 Sl g ok Mo S > 1S ¢ Jloy Loy a3, polin
3 (Nearly normal growth, but leaf tips or few leaves whitish and roIIed) (Tolerance)
b LQ(?)% )‘ a5 ol 4]5] Lm;fﬁ )‘ &l mbllé‘g,..ﬁ.c,\..ﬁ) F9B‘°h
5 (Growth severely retarded; most leaves moderately rolled; only a few are elongating) (Moderatly t(;Ierance)
Llos yo obls 5l olass 9 Sis Syl sl «waBgio M) oles
7 (Complete cessation of growth; most Susceptible leaves dry; some plants dying) (Susceptible)
BISiS g 0350 lalS den ol s
9 (Almost all plants dead or dying) -

(Highly susceptible )

2 S duwbre ¥ Jods )3 de90 balyy b ;(HMP)
Osh kulyd 3 azalS S s s YR Ly, ol
Yo s ulyd o laaals J5 Sis g YS (i
G5 e i basalS S Sid 5s 56k
i a5 baalS S s gy oSk Y

A5l e

g Joxd gl omd Sl orzen

gaw 90 Glp gd 4 Wl (Sl (abj)l g ealatels)ge
OAd Sapadld ey ulejwd Nty e ()9
LSTI)™ (W) 505 s 4 Joos « (SSI)" (V) i
e oSl (TOL)T (YA) cabesle 5 sy Joos
o 5o J(MP) - (TA) cuisle 5 Lojsy 2,80as
(0%) 5,Skos Sigasla ik 5 2(GMP) (1Y) 5,Skes

1- Stress susceptibility index
4- Mean Productivity

2- Stress Tolerance Index ) B
5- Geometric Mean Productivity 6- Harmonic Mean Productivity

3- Tolerance index


http://dx.doi.org/10.61186/jcb.15.45.69
http://jcb.sanru.ac.ir/article-1-1359-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-03 ]

[ DOI: 10.61186/jch.15.45.69 |

ogn 5 e SSIde b ol Lo, o W

Yy lmalS als o 1> 15 4 Jood slagadls g 1ST L (Ms) g cilige lacuinl ()9d 4 oo 2bj))

Table 2. Stress tolerance indices studied in this research
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Figure 2. Growth and developmental status of studied mutant seedlings under salinity stress conditions
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Figure 3. Dendrogram from studied mutant genotypes (I\{I]s)dwith control varieties under salinity stress using ward
method.
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Extended Abstract

Introduction and Objective: Salinity stress is one of the most severe constraints limiting rice
production worldwide. Thus, the development of salt-tolerant rice can provide increasing food
demand due to climate change effects.

Material and Methods: To investigate the reaction of mutant genotypes to salinity stress in the
seedling stage, 309 selected mutant genotypes selected in the third generation along with
Hashemi local cultivar and FL478 (resistant) in two levels of NaCl salinity (0 and 10 dS/cm)
were evaluated as a completely randomized factorial design with two replications. Growth
parameters like root length, shoot length, root fresh and dry weight, shoot fresh and dry weight
and plant biomass were measured after 14 days of exposure to two levels of stress namely, non-
stress (EC ~ 1.2 dS/m) and saline stress (EC ~ 10 dS/m) in hydroponics at seedling stage. The
Stress tolerance index (STI), Stress susceptibility index (SSI), Mean productivity (MP), Stress
tolerance (TOL) and Geometric mean productivity (GMP) for each genotype was calculated for
all the traits.

Results: The results of analysis of variance showed a significant difference between genotypes
for all traits that indicated genetic diversity between them. A wide range of genetic variability
was observed among genotypes for studied traits that root traits were identified as the best
descriptors for tolerance to salt stress conditions. Results of correlation coefficients among the
indices showed that STI, HMP and GMP indices were the most suitable resistance indices. Salt
stress response indices (SSRI) were used to classify the number of 144 mutant genotypes; 25
mutant genotypes (17.4%) were identified as salt-sensitive, 46 (32.6%) with Hashemi parent in
salt-sensitive group, 41 (32.6%) with FL478 each in salt-tolerant group, and 30 (20.8%) as
highly salt tolerant. Among the mutant genotypes, four mutant genotypes emshs290, emshs292,
emshs165 and emshs84 were identified as the most tolerant genotypes based on stress tolerance
indicators, minimum leaf tubing, high biomass rate and better stress compensation ability. Also,
the mutant genotype emshs31 was introduced as the most sensitive genotype with a minimal
performance at the stress level.

Conclusions: Induced mutation of EMS has desirable effect on creation of salinity tolerant
mutant genotypes and the studied indices can utilize for separating of salinity tolerant mutant
genotypes in rice mutant populations. This mutant population could serve as a valuable
genetical resource in the development of novel salt-tolerant varieties for the salinity prone
regions under rice cultivation.
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