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Tablel. Number, name, origin and parents of the studied gentypes

pdly eSS
Parents

Nemat/ Domsiyah// Nemat
Nemat/ Domsiyah// Nemat

Pusa 1238-1/ Pusa 1238-81-6
Deilamani Tarom/ Khazar
Peta / Dee- geo- woo- gen
IR50/ Hasansaraei atashgah

Sepidrood/ Salari

Sadri/ Domsiyah/IR8

IR 3938-20-1-2-1-Khazar/

o les gl AU lous
No. Genotype Origin
1 Line 416 Iran
2 Line203 !
3 Gohar India
4 Shiroodi Iran
5 IR28 Philippines
6 Line840 Iran
7 Dorfak 1!
8 Sepidrood il
9 IR6718.10 Philippines
10 Saleh Iran
11 Hasansaraei !
12 Anbarboo Il
13 Gharib Il
14 Domsiyah I
15 Sangjo il
16 Hashemi Il
17 Shahpasand I

Native

" Rice research Institute of Iran (Rasht).

dip Sk (MP) oy sles 2SSk (TOL)
Ly, 5l eslisl b (HM) Ssge e .55l 5 (GMP)
0 duwle ¥V 6” \

SI=1-(Y./Y5) M
SSI=[1-(Y,/Y,)]/S ™)
STI=(YS><YP)/(YB)2 ™)
TOL=(Y, -Y,) )
MP=(Y, +Y,)/2 ©)
GMP=(Y, xY,)"? )
HM=2 %Y, Y Yyt Yo %)

O blpd je Jewily o Slee YP daly, cpl jo

39 9,8es 1 Slo Y?J‘W Lyl s 00, Slee YS . s
o5 lalys o o Sles (Sile Yo A5 (e Ll
Slio (s Soiladl 5| Jeols slaosls Luily g 4526 ol
awglis QY ass SAS ey L Susslsdse

(Ed)) HodS gy Oladon dunge

@ obplals sl sslazul L (Gregorioet al., 1997)
L ooad eniliy (dsip Olxio 5 ) Cuie o>
bazals b Ll jshie 4 S5U Sebl ass
oelail g 59, Can ye olae Jole panga 285 O g0
o el by 555 99 0 00 <ol sas s, PH
ool wals o8, ol 4 IR28 (3, 51 pagh ol
¢ M‘ ).‘SAAJJ \Y 9 A sf 6)5*0 6LQ)LA.¢.; A O\)Lé;.w‘
eyl a9 slasliel g Jlael S 51 s 59, 00,k
Gregorioet al., ) ;Ko g 3,65,5 (b3, (wlol
sasie (VN2 dS.MY) sals mhaw § 285 maw 4w
aey Jsb Jold 00 5 Seslail Sajslshye Slao s
3 RDW) aiy, Sias 59 «SL) o lsls 5 (RL)
olsls Job a0 ais, Jsb o (SDW) o lusLls
Sid oy ggeze) (BI) sivg, wlegw 9 (RL/SL)
oolega 5l oolawl b Qi 3 om0y (o luslis g ads,
o g (YP) (6598 it (g Ll pd jo (lalS oiag,
@ Cowle> (S 5 wuas sl asls (YS) i
loos axls «STH i85 a4 Joss (SSh zws
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Table 2. Genotypic scores in terms of salihity

9 A odaliwe Joou
Score Observation Tolerance
1 Normal growth, no leaf symptoms Highly tolerant
L;)-}M)Lc..\.‘élé‘du}?wi) J.a:u.o)b.w;
Nearly normal growth, but leaf tips or few leaves whitish and rolled Tolerant
3 3] 5 i Uy 5 oohand by i 1S S Jlo i Lo s o, oot
Growth severely retarded; most leaves rolled; only a few are elongakitaglerately tolerant
oy S 5l solass slalg) S el s, s 50 Jomeie Lo
Complete cessation of growth; most leaves dry; some plants dying Susceptible
! 650 SLLS 5l golaws «Sas Sy il s, JalS g ol
Almost all plants dead or dying. Highly susceptible
9 Sas b odye LS ans Ly i ol s

* Gregorioet al., 1997

Sy O 4 oy STy (i (o)l A Y g
Table 3 Phenotypic evaluation of genotypes to salt stress

Foph A
Salinity stress level*

S
Genotype ds.m'8 ds.m' 4
Shahpasand, Line 416 Jos oo b
Tolerant Moderately tolerant
Gharib, Sangjo, Gohar, Line 203 Joorie b "”L“’.
Moderately tolerant Susceptible
Domsiah, Hashemi, Anbarboo “’“L“>_ _“’”L“’ ’L’“"_
Susceptible High susceptible
Line 840, Shiroodi, Dorfak, Sepidrood, ool s JERINE g o
Saleh, Hasansarat28,1R6718.10 Highly susceptible High susceptible

il plas walds Coslas uiasj o VY j0 g Jlo i jallal a8l des uiesj owo VA o jo i

"All genotypes were high tolerant and high susceptible in EC=1.19 and 12, dsspectively.

(V' J992) o wba Sl o Geionjowd VY
Mogre Dglas 51 (Sl 58 (F Joaz) (uil)ly 4528
1Y Jleia! mhw o Ol wled gl leeaiss o
Byl e (S5 £955 S99 baas (i 4zl (pl o
A og aslllas 5 )50 Slao gl (o) 350 slacnY g
A5l s ey 4l sl 5 oads Jlosl (590 o
Jeol mhw )5 o)lusls Job g atn; Job cio g0
9o Gl Sl 5l lagadsiy s Sole ol e )
&L sbdeddlSe (5,98 (25 Jlesl ST o i

R P

76 Jozol maw j0 (S5 a3l 5l eslital b o Silea
5 kol sloadlse 4 a5 MSTATC I8l L s
&b a5 lacudsiy oo, S slp ladss 4520
S ookl b (gan0g,S Como fyeend jslaie 4y anSis

b bl YV/+ a5 SPSS)ljile 5

Mg ¥ ghe 59 5 iy sl S 5l oy
Jlosl 51 Gy p20 35l g 003 59, ;0 ylo p ey gwd
PP [E PR Sl (6 ygu A S Solae yiiS lg s
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Table 4. Analysis of variance for morphological characteristics

SOV a3y (MS) claye oSls
ST (om) sy s (@) ey S s (om) i b (g1) il Sis oy SIS oy
df Root length Root dry weight  Shoot length  Shoot dry weight Woo:ww%hm length Total biomass
Block Sl 2 60.285" 0.000586w: 7.0797% 0.000076% 0.110857* 0.000491%:
Genotype o 16 40.731°° 0.000681° 641.834 0.000792° 0.115744° 0.013468"
Salinity eI 3 716.7327 0.009896™ 731.53" 0.197822 0.085451 0.002333"
Genotype x salinity 350X wbs) 48 7.703% 0.000256w 76.53" 0.001761% 0.007671% 0.288291%
Error las- 134 3.559 0.000259 18.206 0.001520m 0.005744 0.002271
CV (%) (deoys) Syl iy 7.26 7.26 2 6.61 19.82 8.1 20

ns: Non significant, * &**: Significant at the 5% and 1% probability levels respectively.

LY WD fleca] Is = 5.7 At
A TP A PCERY A AP P
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Figure 1. Mean comparison of the genotypes for Biomass.
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Table 5 Mean comparison of the genotypaalinity interaction for shoot
lengthusing Tukey's test at 5% probability level
555 Salinity level (s,s zlaw
Genotype  1.19 ds.rit 4 ds.nt 8 ds.nt 12 ds.mt

1 425 CDEFG 3229 ABCD 26.BCDE 22.67BC
2 46.17 CDEF 31.09 BCDEF 25.56 CDE 22.42BC
3 49.33CD 30.78 BCDEF 28 BCDE 22.52BC
4 36.33 FG 23.55 DEF 1991 F 1453 C
5 34G 21.54 DEF 19.79E 17.71BC
6 40.67 DEFG  23.08 DEF 17.40E 20.37 BC
7 37.83 EFG 23.08 DEF 20.72 E 21.23BC
8 41.18 DEFG 20.37 F 20.86 E 20.06 BC
9 36 FG 24.51 CDEF 17.35E 18.36 BC
10 49 CD 21.13 EF 23.11 DE 20.5BC
11 41.41 DEFG 2071 F 19.02 E 18.87 BC
12 475 CDE 31.65BCDE 25.92CDE 21.53BC
13 77.08 A 40.5 AB 35.5 ABC 27.84B
14 525C 35.17 ABC 28.04 BCDE 26.19B
15 74.83 AB 40.77 AB 37.46 AB 27.34B
16 64.33 B 38.17 AB 33.47 ABCD 21.5BC
17 68 AB 47.34 A 42.25 A 38.67 A

el o gre Dglas LS e 2 30 wlies juf By >
Dissimilar letters in each column indicate significant differences among
genotypes.

Lty Jsb Cdo ln 6)98 X gy blite 1 (neSls slio -7 Joor
70 Jlis! mlaw 4o (S5 oyae;l 5l solai!
Table 6 Mean comparison of the genotypaalinity interaction
for root lengthusing Tukey’s test at 5% probability level
g5 Salinity levels. s zlaw
Genotype 1.19ds.it 4 ds.nt 8ds.mt  12ds.nt

19.83 ABC 14.42 ABC 14.45 AB 10.79 A
20.67 ABC 151 AB 13.71ABC 9.71A
24 A 14.88 ABC 17.95A 9.04 A

1
2

3

4 18.83BC 14.09ABC 11.28BC 7.71A
5 1756 CD 11.38BC  9.76BC  8.96 A
6
7
8
9

16.25CD 12.78 ABC 11.67BC 10.28A
19.08 BC 1461 ABC 11.23BC 11.87A
22.75 AB 16.33 A 1241 BC 10.12A
18.66 BC 13.76 ABC 10.59BC 7.79A
10 20.7 ABC 10.13C 11.18 BC 9.21A

11 13.83D 11.04 BC 11.1BC 9.98 A
12 13.01D 10.36 BC 9.58 C 7.98 A
13 12.83D 10.45BC 8.90C 7.35A
14 16.74CD 134 ABC 11.97BC 9.29A
15 17.42CD 1278 ABC 13.53ABC 9.18A

16 19.83 ABC 16.46 A 13.64 ABC 8.93 A
17 19.81 ABC 1746 A 13.65 ABC 11.23A
ol o pre Sglay wilias fygiw o 0 aline b By >
Dissimilar letters in each column indicate significant differences among
genotypes.
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Table 7. Mean comparison of the indices by Tukey test at 5% probability level

e 2

Yp Ys 881 STI TOL MP GMM HM
genotype
Line 416 0.2586 ABC 0.0891 AB 0.9231 AB 0.5186 ABC 0.1695 ABC 0.1739 ABCD 0.1508 AB 0.131Z A
T.in2203 0.24800 ARCD 0.0645 RCD 1.0348 A (.3540 ARCD) 0.1813 ARC 0.1573 ARCDE 0.1261 ARCDE  0.1023 ABCD
Gohar 0.2386 ADCDL 0.0795 ABCD 0.9410 ABD  (0.2971 ABCD 0.1581 ABC 0.1585 ARCDL 0.1354 AD 0.1164 AD
Shiroodi 0.1576 BCDE 0.0427 DEFG 0.9904 A 0.1458 CD 0.1148 ABC 0.1002 DEFG 0.0782 EF 0.0626 DE
TR28 0.1720 BCDE 0.0418 DEFG 1.0526 A (1.1605 CD 0.1301 ABRC 0.1069 DEFG 0.0825 DFF 0.0647 CDE
Line840 0.1403 CDC 0.0341TG 1.0524 A 0.1029 CD 0.1061 ABC 0.0872LI'G 0.0686 T 0.0543C
Dorfak 0.1683 BCDE 0.0456 DEFG 10375 A 0.1642 CD 0.1226 ABC 0.1070 DEFG 0.0858 CDEF 0.0699 CDE
Sepidrood 0.1866 ABCDE 00407 DEFG 11192 A 0.1686 CD 0.1459 ABC 0.1137 CDEFG 0.0848 CDEF 0.0649 CDE
IR6718.10 0.1048C 0.0406¢ DLT'G 0.7624 AD 0.1044 CD 0.0641 C 0.0725 G 0.0599T 0.0518LC
Saleh 0.1990 ABCDE 0.0319 G 1.2045 A 0.1278 CD 0.1670 ABC 0.1154 CDEFG 0.0783 EF 0.05405 E
Hasansaraei 0.1136 DE 0.0375 FG 0.9403 AB 0.0885 D 00761 C 0.0756 G 0.0647F 0.0556 E
Anbarboo 0.1186 DE 00487 CDEFG 0.7498 A 0.1084 CD 0.0698 C 0.0837FG 0.0674 F 0.0563 DE
Gharib 0.2895 AB D773 ABCDE 08772 AB 0.4202 ABCD 02121 AB 0.18340 ABC 0.1383 AB 0.1098 ABC
Domsiyah 0.2006 ABCDE  0.0589 BCDEFG 09634 AR 02838 BCD 0.01417 ABC  0.1297BCDEFG  0.1004 BCDEF  0.0800 BCDE
Sangjo 0.2939 AB 0.1026 A 0.7643 AB 0.7213 A 0.1913 ABC 0.1983 AB 0.1645 A 0.140Z A
Hashemi 0.2591 ABC 0.0756 ABCDEF 0.9676 A 0.4114 ABCD 0.1835 ABC 0.1674 ABCD 0.1332 ABCD 0.1093 ABC
Shahpasand 033160 A 0.0972 AB 0.931% AB 0.0525 AB 0.2344 A 0.2144 A 0.1747 A 0.14460 A

Dissimilar lettzrs in each column indicate significant differences betwzen the genotypes.
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Table 8 Correlation coefficients among stress tolerance indices in 8'ds.m
YP YS SSli STI TOL MP GMP HM SES1 SES2
YP 1
YS  0.876 1
SSI -0.167 -0.551" 1
STI  0.901" 0985 -0.478 1
TOL 0.959° -0.703° 0.078 0.748 1
MP  0990° 0935 -0.282 0.949° 0.909 1
GMP 0953 0979 -0.390 0.982° 0.829° 0.986 1
HM 0910  0.995 -0.470 -0.982° 0.756  0.959° 0.993 1
SES? -0.874° -0.915 0.396 -0.905 -0.750° -0.909° -0.922° -0.920 1
SES? -0.735" -0.746 0244 -0.814 -0.643 0758 -0.771 -0.768 0.746 1
* and **: Significant at 5% and 1% probability levels, respectively
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2 and® Genotypic scores of varieties at 10 and 16 days after salinity stress.
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Table 9. Principle component analysis (PCA) by using of stress tolerance indices if*8 ds.m

el sleadlie s Ly amys S ol
Principle 0 omE Cumulative Yp Ys SSi st TOL  MP  GMP  HM
Eigen value Variance (%) :
Components variance
PC1 6.66 83.2 82.3 0.962 0.974 -0.395 0.980 0.846 0.991 0.998 0.987
PC2 1.21 15.1 98.3 0.256 -0.205 0.899 -0.124 0.498 0.129 -0.007 -0.113
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Figure 2. Biplot analysis using tolerance indices. Genotypes are indicated in Table 1.
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Figure 3. Dendrogram of cluster analysis based on ¥aritimum variance for tolerance indices in 8 ds/m salinity.
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Abstract

To investigate salinity tolerance at seedling stage, sevelaieérace and improved genotypes of
rice (Oryza sativa L.) were assessed in a factorial experiment based on randomized complete block
design with three replicates. Four salinity levels (1.19, 4, 8 and 12'daas applied in the early
stage of vegetative growth. Results showed that the genotypes were significantly different for salinity
tolerance score. Morphological characteristics such as stem (SL) and root (RL) length, dry weight of
stem (SDW) and root (RDW), root to shoot length (RL/SL) ratio and vegetative biomass (Bi) were
measured. Significant differences (P< 0.01) among genotypes were observed on all studied traits,
indicating genetic variation among the genotypes. Mean comparisons among genotypes showed that
root and shoot length decreased with increasing salinity levels. The highest and lowest shoot length
belonged to Shahpasand and Hasansaraei varieties, respectively. Salinity tolerance indices showed that
the highest value of STI, MP, GMP and HM belonged to Shahpasand, Sangjo and Line 416. Results of
correlation coefficients among the indices and principle component analysis showed that STI, GMP
and HM indices were the most suitable resistance indices. Also, results of principle component
analysis and cluster analysis for clustering the studied genotypes by using of these indices exhibited
that Shahpasand and Line 416 were most tolerant to salinity stress at seedling stage among the studied
genotypes.
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