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Extended Abstract

Introduction and Objective: Salinity stress is one of the most important limitations of rice cultivation
worldwide. On the other hand, the use of physical and chemical mutagens can be very important not only to the
development and combination of new genes or alleles with agricultural importance but also to introduce
genotypes more adaptable and stable to adverse weather and soil conditions. For this reason, with the
development and progress of rice varieties that are tolerant and adapted to salinity, it is possible to increase the
sustainable production of this stable food. Therefore, the present study was conducted with the aim of
investigating the response of the tenth generation (M10) of rice mutants to salinity stress in the reproductive stage
using agronomic and biochemical characteristics.

Material and Methods: In this research, 13 mutant lines of Seng-e-Tarem, Hashemi and Khazar cultivars using
gamma ray irradiation from Cobalt 60 which have been previously identified as tolerant lines in molecular studies
were used along with the tolerant cultivars of Nonabukra and Deylamani and sensitive cultivars of IR29 and
Sepidrood. The genotypes were exposed to three levels of salinity (0, 4 and 8 dS/m) from the source of sodium
chloride. A factorial experiment based a randomized complete block design (RCBD) and a factorial split based
a RCBD with three replicates were used to evaluate agronomic traits along with yield and biochemical traits,
respectively. The measured parameters were tillers number (TN), the number of filled (NFG) and unfilled grains
(NUG), 1000 grains weight (TGW), plant height (PH), Days to 50% of flowering (DTF) and the paddy yield
(PY), and for the biochemical traits, the activity of catalase (CAT) and superoxide dismutase (SOD), protein
(PN), proline (PR) and malondialdehyde (MDA) contents and electrolyte leakage (EL) percentage.

Results: The results of the variance analysis showed that the effect of salinity and genotype and their interactions
were significant for all the measured traits. A wide range of genetic diversity was observed among the genotypes
for the agronomic and biochemical traits. Among the traits, PY was identified as the best and the most indicative
trait to classify the tolerant genotype under salt stress conditions. Among the investigated mutants at different
levels of salinity, the highest PY was recorded in MP6, MP10 and Deylamani genotypes, respectively. PY value
in MP10 mutant at the salinity level of 8 dS/m was closed to Deylamani variety (tolerant check). With the increase
of salinity from zero to 8 dS/m, the measured traits adversely affected. The cluster analysis diagram of studied
genotypes based on agronomic traits and PY at a salinity level of 4 dS/m classified the genotypes into three
separate groups. The genotypes MP2, MP3, MP4, MP9, and MP10 were grouped in the second group, in which
Deylamani cultivar was also present as a tolerant check. The cluster analysis diagram of agronomic traits and PY
at the salinity stress level of 8 dS/m divided the genotypes into four different groups. In the third group, two
genotypes of MP9 and MP10 were included with Tarem Deylamani variety (tolerant check). The correlation
coefficient between agronomic traits in 8 dS/m of salt conditions showed that PY had a positive and significant
correlation with PH (r=0.51), the NFG (r=0.88) and TGW (r=0.63). Also, there is a negative correlation between
DTF with PH (r=-0.70) and NFG (r=-0.62) and a positive and significant correlation with TN (r=0.60). Biplot
analysis divided the studied lines into four groups based on agronomic traits at a salinity level of 4 dS/m. The
first group includes six mutant lines as very sensitive group, the second group includes two mutant lines as
sensitive group, the third group with three genotypes including lines MP9, MP10 and Tarem Deylamani variety
(tolerant check) as tolerant group and the fourth group with six genotypes included lines MP11, MP12, MP13
and Nonabukra variety (international tolerant check) as well as Sepidrood and IR29 varieties as high salt tolerant
group. Also, biplot analysis based on agronomic traits at a salinity level of 8 dS/m divided the studied lines into
four groups. The first group consisted three mutant lines as very sensitive group, the second group included six
lines as sensitive group, the third group involved five genotypes including MP11 and MP13 lines and Nonabukra
varieties (tolerant check), Sepidrood and IR29 as the tolerant group and the fourth group with three genotypes
included MP9 and MP10 lines and Tarem Deylamani variety (native tolerant check) as high salt tolerant group.
For biochemical traits at 8 dS/m of salt stress, the highest amount of SOD was recorded in Deylamani cultivar
(tolerant check), PN for MP2 mutant, PR for MP3 mutant, and the lowest amount of EL and MDA was recorded
for MP2 and MP10 mutants, respectively.

Conclusion: In general, PY of MP10 mutant line in salt stress conditions was closed to Deylamani as a native
salt tolerant cultivar, therefore could be introduced as a superior line for further research in saline conditions.
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Table 2. Analysis of variance of measured agronomic traits of M10 generation rice mutant lines under salinity stress

. G 59, dlaws Rk . . .
55 Sles 29) 5 3l Sgr ails al
"" s Js &yl o5 ﬁ"uj?h‘ %433.'“” oy dlaws Gy gl NEPV -
S92 1000 grai by adg Till Plant e 5= e &
i Number of  grain ; . ’ . iller an of SOV
Yiled per days until weight Filled grain Unfilled grain number height OV
plant flowering per panicle per panicle
N N - - - - o 2 Sl
0.20 10.14 6.34 81.22 106.60 17.48 34.47 Block
1309.11 261.08 670.25 83856.05 4456.07 709.83 8499.41 sal ﬁf};’s“s’
- - - - . . - 16 RN
96.43 856.72 68.29 2848.05 641.50 8.59 2219.62 Genafy;é
42.07 39.71 47.76 1351.23 943.43 8.93 142.57 FEP) X ‘53))(5;
100 X 5y9 ) ol
0.0017 3.03 1.27 0.47 0.75 2.77 5.97 (w95
Error (Sx G)
5.8 1.62 5.1 1.26 2.92 20.72 2.49 e “*JC)\‘/"

()P pas g +[+0 g /oY Jlain] s )3 ) xe BWE] oy g

w w
¢

** *and ™: Significant difference at the probability levels of 0.01, 0.05 and non-significant, respectively.

olyod ilige (slacaigy el (sl 1) dinej gl (S
(Sayed et al., 2007) .S o walyd (olaidl poo claw b
(Khademian et al., 2004) J,Ken 5 ledls auiss )
Jlesl sl (EMS) (plasd g (a28) (38 ()3Bge 93 5l
Pl slopl & Sl @ #8) 4w Sibse slasles
IS wls )8 solatwl 32 5 Slebd pylb ¢ Jore
Oiomed gy ddgd (addie Gliee (li8l g g i) LalS
Sl il as abgs > al sl 5 doy dlasd ped Jus g
Glaass bl yioli8l o)lge 1251 5wl o 3 Sles ol
sloainly slp plaa SeSe Mol Jouily Sby (630

Jana, 1973,, ) a3l (lyj woglls sla S b 2o
Lee, 2003., Saleem, 2005., Anbarasan, 2013.,
(Muthusamy, 2013

T > ) 2)90 SBGig) (pSSle Slunlie gl
Loy g2 gl o yimligS” a5 ol (Lt (aali) (5 g
Jals 4 by glaiyl o5l g MP13 4 IR29 salis o
S s 4oy DU pieS g (gl (e 039 (Slodid
2l ol oy ieS o MPB g MP2 5535 90 4 bogyye
s cpyii 9 MP3 (aigi) g9 29y ol & by
MP3 935 (05095 9 MPB i 4 bgsye yails
(¥ Jgi) cosl 0392 IR29 i cn Fpmy 02 9
s Mo 0508 g o ke Al 3 (59 o (4
el 4 as g b ol Cawddy MPS g MP10 colige g3 4l y
WLl glapd) @ Cuns (yp 290 Scilse o
£ odmd L Wlgi o a5 Wb odalin (gogpidie (slailed
Uy jl Lol slacibiss i 5 a0ls b acibye e
£95 9 L Lml b amelise dwypo Jlaia il alie

(05 g 18L5 (5)95 o 1 o> Jus g2 Cilige slagyY odd (g pSojlul ol Sl (5:lo dumlio Y Jgi

Table 3. Comparison of the average agricultural traits measured in M10 generation rice mutant lines at the control
salinity level (normal condition)
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Means in each column followed by similar letter are not significantly different at 5% probability level using Duncan's Multiple Range Test
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Table 4. Comparison of the average agricultural traits measured in M10 generation rice mutant lines at a salinity
level of 4 dS.m!
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Means in each column followed by similar letter are not significantly different at 5% probability level using Duncan's Multiple Range Test
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Table 5. Comparison of the average agricultural traits measured in M10 generation rice mutant lines at a salinity
level of 8 dS.m*!
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Means in each column followed by similar letter are not significantly different at 5% probability level using Duncan's Multiple Range Test

5 a5 > (51 Jaosio aalis lsisas 45, Slabs o5,
coilosl )d w350 Sl pY po slaly ialS e sl
Oy MPLL (0¥ g (303 A7) jieS Slob o)
Thw > e 698 ghw 4 Cuus ) (102 20) Llals
Aol pdaw jd .00l i ey ukes j owd Culid (504

RS ey (b jiswd o (9 i ol bl 5

e I MP12 o MP11 MP8 MP6 55 s
o> b ety opSatn 6l el ulo 3 5wl
i gypd Jowl b s dg oSlee Sl el
e )90 Scig] pled 3 )Sles flo gy (e j o


http://dx.doi.org/10.61186/jcb.16.49.153
https://dorl.net/dor/20.1001.1.22286128.1403.16.49.12.3
https://jcb.sanru.ac.ir/article-1-1511-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-06-30 ]

[ DOR: 20.1001.1.22286128.1403.16.49.12.3 ]

[ DOI: 10.61186/jcb.16.49.153 ]

AR

Olging by g 03ljcons (ol B ¢ 283 dlcann (53 ola
VET o 1P o)l [ama ks Jo /sl ol 2ol askiing,

S lld cov g plB)) wb 5 Sas ials b o
(Saeedzadeh et al., 2018) ,Ken 5 03ljisnw lawgs
5 Ll (Jafari Rad et al., 2014) I,\Sen 5 )5y
Gain) ,\Ken g 5 5 (Biabani et al., 2012) -|,Ken
Sayed ) -, Sen g o .39y 00 (4155 50 (et al., 2004
w9y 99 9 AY 45 pb 4 cilige anyly S 50 (et al., 2007
IR8 sljuiliwl asy lg 93 51 st e Mool 534k 5l ilige gy
bl sl S Jlo 93 sl g 35l cessay JB,
2o s od A VY (gy08 b yed slaSE 50 5 Sles
P pa AT 9 Cilige anjly ol )13 (g 3)90 o
i, lg 4 o job S (g 2 )Sles Mo ¥
@l bl el JBg 5 159695 (6)9 4 Jooia
@ Cond (69 A5 Laalpd ) (ol aloye 5 &l 5 Slee
Pundir ) uss o8 by Kol YL eow 1 oy sl

P BT oySles (pyieS g (pide S S (9h
5,5 YIVE) IR29 5 (455: )3 p,8 VE/AF) MPB (clacisis

Sl pe p pierieed Hla 9 gl p (W
9 (G5 0 p)5 V¥Q) IR29 4 (54 > p)5 Y+/¥F) MP10
Pl )3 po p ierjiswd A )9 gaw lp wionen
5 (G5 0 p,5 </¥Y)IR29 4 (655 > p,5 V/5F) Slabd
e j e Cuk (§)9 g )3 () 2)90 Slacid
Pl 03 4 S35 3,Shes i I MPIO Y oo
ol do ol el Cunddy (gyed A palie ¢ Slebd
Al e Lulpd )3 o8y cpl al adg (YL sty
3+ (Hasamuzzaman et al., 2009) ,Ke o jlojpluc
Ty By 5ySas (59 pdaw Liul3l b 48" L0405 otalie

(etal., Soliel b g ansls s S gxe M| 26y alis
1., 2016 Dhal3l b g azals b b (gl ine B3V gy Cilisio
oibls il 5 Sae coles ) 5 3, slinl ) (g0
yeild (g)
25
20 ;
f
15 b
¢ § {2 N I "
10 k ) N | BN o v~ i %
3 N N R N BNER 2\
5 "Q :: N N N N h oy § a
:: \-%i‘\\d::k Qb:o:: pei \fs P
o N N TN TN [N B N NN S ININ N BT
N > © N SIS I 7 O
& F eSS 77

vcontrol m4ds.m I8ds.m

e j2 )3 (g)sd 5 byl > M10 a5y cilige (slopY odd (65S0jlul 4y U0 Shas (1l duglio =V S5
Sglds oy gy Jles] gdaws )3 Sl (slaiely win 905l ol pr iz S yiio Gy o Bl (s 45T ola pSSle <69
Wl gyld gime
Figure 1. Comparison of the average yield of a single plant measured in M10 generation rice mutant lines under

salt stress conditions. Means in each salinity levels followed by similar letter are not significantly different at 5%
probability level using Duncan's Multiple Range Test
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Table 6. The results of the correlation coefficient of agricultural traits and yield in the condition of salinity stress of 4

and 8 dS.m*
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Figure 4. Comﬁarison of the average SOD measured in M10 generation rice mutant lines under salt stress conditions.
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