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Table 1. Analysis of variance for measured characteristics
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Table 2. Mean comparison of the measured characteristics in different levels of salinity in germination experiment

oy g ) S 03 7 o PO b adl b Obe

S5 S5 N el AT A e B S35 ol
CEELETE i) ) (FUke) (Se) TS d (Vpm )
AV/OAT \r/av? YA/ E Yo E R . /os® £/ya® Yay? e
Vy/AYY y/eea” e/ vaf.? YA A ¥/va” YI¥A° ¥

W/AA Y/sY FY/AS o YY/A /50 Y/ \o/-V Lials aoy
sY/.¥° Vo /q” A€ /- ¥t OAITNE sAY© yvaa© Ae

YA/-Y YY/ay £\/A- ¥ va/fY YoIvY B\ FAYY Lials aop
oV/AYY v/oa® y/.9 ¥/ YA yo/va” Yo /¢ /A" \Y-

£V YO/fY 4. /FA A Yo/aA vy/av Fa/¥Y YY/eY Lials aoy

)8 aoy3 B Jleis] gaw 45 Sl (glaeld sz y905] bl (oI5 ixe BB oS yriio By> (s (slo 3y Silio (ot y 4

s Jolpo p (e 23U L 38 IS g e slage o9
Aade JE 1) WSy (it pemw 9 (Jol
& Cond M184 g MIBL . chomo Siads (slocuisis

Sy a>ddls Job NONA BOKRA  Joris salis
22l g5 e Apadyy Job Jeoia 2ald o Cund
S 50dyuS (gl y i L_;l)la ol S a8, (Y Jois)
Ay D) (S Ay i 4 (90L5 3905 B (g9
Ol g 4 Jood (e bl il (55598 ady) olS
1) ol iy
daddy; g dadilw 5 (0j9

e oyt Ob LS owg on 0aSke dwlie
Stad o8) 4 Blie (pS ke WWV/OA) el 5o
L99 3933 4 (p)S oo YYIVO) jlade (a8 g (gdomo
WFIOA) ey 5ojg Mo cnytdn prizeen Cudly gl
Mo (pyieS g (Ghete Siad pd) & sl (p)S e
Jyi2) 22 on IR29 i3 4 by (o5 e VFIAY)
Sy 95 2 Goes Jlite ol (1She dwslis (¥
Jlize S a5 W0l LI apady) g axalle 5o
cbale ) 5351 3529 () re sl SgldS 08 5 (555
Vo) addle iy slde pyidn Sed Yge die VY-
V) e e 5D g 0 Ghio (o5 o
O pey Cpimen (Cubly (3l MB14 i & (p S e
cgi A bae (pS ke Vo) axads, Sy e
s 4 (p)S ke YIVE) a8 5 NONA BOKRA

drady) g axadlw Job
e oyt 3 U ewp) (m (0sSke dulie
Swad of) 4 plie (ale YA0) il Job
3l 199 g 4 (aglo VVD) (S 5 (gdoe
Slo BFY) dpads) Job e (pyidn Opiren «cudly
(el VVB) jlade (3208 5 LO9 cuigil & (3late (e
gl RIBIL (Y o) L3l L9 i 4 bgye
il Gz pB)l )3 dxady; 5 a2dle b «sysd
2 (esils 0) dpdl Job opyide o sk 4 Sl
5 LO9 cuig) 4 bape Ko Ysaleo WWe ke
MB14 uigij & bgye (ol +/YV) ol ylado o a8
2 (el ¥) dxads) Job opyide omizen adlie
5 NONA BOKRA s} 4 bsye clile s
9 MB14 slacisis & bgiye (el /Y) ol cnye8
G (V) ohlSer 5 ol (V J5i2) cusl 035 ME18
gy 0 1) dpaBle g drady) WD) (5)9d AT &S WS
Soi cdale il Lo ol (ials dallas 3)50 g sla
Age 31550 outeud 595 &S (o8l pid (RS (e
9 Sk Al Mg sliwl) ) wilgn 1) &l p> (glopsd
ity 5pd & Jood 3l Algie aind Ggw ol
Wlislojl bl > 4 Lol oyl sl s,
P Yl ables W5 sde 0ig b g Pk slaads)
bl smlgd (5yide (6)98 & Je0 5 (Sl dlye
12 oz 30 JS g 535 51 L3l Ylazs) abl glis)] als
ol 5l Jobo A5 S g s 21,3 90
Copow 0 4y md oo (S (358 ] (598 I (SSU


http://dx.doi.org/10.29252/jcb.10.27.20
https://jcb.sanru.ac.ir/article-1-717-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-20 ]

[ DOI: 10.29252/jch.10.27.20 ]

Yy

WAV b VY o5l fems Jlo / el); olalS oMol dolidingsy

We ocble p Sl e opyiin 0dypel Cao
508 3 L2L 35 4 b (10IY) NaCl Yo
(Y Jgi2) 29 L99 gy @ bgrye (+/AY) o e
iy i8IS o 5 55,5 55 (V) S 5 20n 5
0eMe (g9 s &S Wbl o s 4 canl (San (Sjales
oo (gjeml Hlid iuli8l el olS 55 Cungoums bl
Ol Qo ©ygo cpl 3 45 oad olS ady) b g ,h Sl
Slp )l sl e drxlge JBAIL 1) ady) b )d bawy
Sl B bl il £9,5 5 Gl slaclld plxl
@GNS 4 g ead OS] ey Of Gl agliy )b
poxl xS @ b (Sdplie lacdld opdy )90
od jl dzade go ulp pfY ploj e 5 C85 sals
ey (Rl L b e (RS (Sl oy g ]S
o) b copin oy eyl ol Sl lase p3 O
Slplie il b g 03,8 i 1y 28 5l 3y90 Ol Wl
(V) a2 plol |y (Sl > b bpe (Soidnid o
L33 159 L21 L113 chae Stnd (slacoiss]
NONA BOKRA Jostio sl 4 ¢ M618 s M436
el s (1 Jpia) Wil te Giale cope
Gy g Gialer 2o (Jobre Sjewl Jouily ials
pSyule & sl @ amd o Gials ) olS Sjdles
2l 281y b s sz oo 53 o slaJgSUge 52
Cl Qo ay pB ks 0y e )18 derge sy Sl
2 By 2950 wlse Ol 2908 T (o5 L 039
Gl h ) e Gl WS (o o Of e e
dgdien s Ol Jouily ol o C o g Sl
()
Fidlgs a0y

Loyd oy 3 L i) (m (iSke dunlie
oS 9 L2L gy 4 laite (10> AYVY) (Sjals>
(Y Jodn) cusly 3l IR29 Cuigl 4 (duo ) AY/FD)
@yl Cdio p (6)58 53 o) blite S (g g e
05 4 bgpe (dop VVFY) (il dops e
4 bosyo (10> YWIEY) doyd o yieS 5 (gdodme Siuads
ol 0351 Soi Voo VYo aw 5> IR29 gy
Jole dw dbnl b (598 (i &S Cul nl S (Y Jgo2)
My Jobre el Jouily Sl Jols (Lol g wre
A Gl (i polie ol )3 e g o slayn
Gays g Sob clale Lo amd o )3 130 cov |y g p
Pl o> Bl ) eten (A Jolors o> [l
1) b 5 Blo oo Yoal csbacsingiy b ol (ol -5
3 (1) i 2) i (A) hken 3 i3 s
28 225l ol gl 35 s () lSan 5 5398565
ol (il 5yed mlb b g bawgie slacdale
P oSl Sl saiS dgace Jele (g jewl
g e Gl ol (252 5 s Cuem VL lacbile
@i pelis n b pas s NE g ogal &
il oy LlS g ST 5 Sl 5 me Jelge
Iy dals 4 Caws (Sjales (ials plplh Wgd o Comoe

buog Ol Gl (il cel (98 (Y Jgie) 39 IR29
ORI g g olS Sid g 5iyjg SRS Ay cps g olS
lodd Gls Ol Hlade po Joles g8y oy 5l u.c}: Syged
Lo, 4 53 398 o0 (2lon pll 5l 0l &8> Ol g 4y
olS Ab) g oAb Jrhuwgid 9 305 ialS ey ol (gl g At
L33 5§ gleeSiad slocwss (F) Lb o Lials
NONA - Jozcio 08y Coms | a8l 50359 sl (3 it
(Shee Sad lbcwy) fuied 5 sl BOKRA
e oy L33 4 L59 21 L 113 M185 M436
(V' Jgi) 2idly Jooio aals 4 coms |y dodidn) 5y
drady; g drdBle SS9

Mo oyt 1 U oig] m (pSke duglie
W) & GBlie (pS ke YAVY) wralle Sid
L99 cusgsj 4 (p)S ko /DY) (23S 5 (gdeome St
dradyy S Gy Mo (il (rivres «udh Bl
5 NONA BOKRA g} 4 glaie (5,5 ske YAID)
A8bioe LO9 Cugss & bguye (p)5 o Y/7) jlade (s oS
Slr 08) 0 pd Jlite S 5SSl awglis (¥ J5i2)
sk 4 8Dl gee oy dxdlle 5 drady; SWS o)y
(PSS V) Ysaiho We clale 3 jlade op e oS
(prScsdes +V) Jhade cpyiaS 5 L2 iy 4 by
M181 4 L99 dR29 . los pylo clacesips) 4 baspo
WWEY) doddy, Sis (i Mo cpyude o Ldg
Mo (S 5 Gheme Swad 18 & baye (p)5 e
L33 JR29 (e o)l clacwizs 4 (p)5 ke <)
b5 (Y Jsis) 5, s M181 , L99 M185 M618

2l cdsllhe (V) oKan g oDl Limgss b ol cuwy
JUsl jide Al (Sfglg s 5l a8 w8 olo bl
Slg 2 & Jlelge g 28L (i joome 4 banad I oIS Slge
S5 gy 5 86 o) it jeme AS) ey
Al G e e ) o Jasl 5 o3 Sl
L113 (oo oyl cgioome Siad slacyiss) Lled oo
Cowd M614 4 M181 M436 M618 L33 L59 L21
apdils S5 55 NONA BOKRA oo sali 4
Wl 4 Cond loas) 5l S g bl wih gy
Joia) W398 ple dpady) SS (jy S 3 Jeodie
plal > Sis g Sl amades )57 slees G131 (Y
G5 o SlE oo ) ol g dgpie plate job 4 olgn
adyy jl ke 2lsp el )0 dw (g o515 &S 08 Ay
@ ©sd 0l Cod olS Sy Ady &S (Shge 0 Al e
398 okt yod it lulyd Cod Ay Gl s S8
ol sl 98 4 Jood gl amlie Hlre ilg5 o
ol Ay Gioxiw lp s jlme J§ St 03l )50
8) !
il s

e oyt 3 U g (m (0sSke dulie
reS 9 L21 Cgs a4 slaie (YVAIVY) (Gjeilen cae puo
{F Joss) cuthy gls LO9 sl 4 (V/05) i
2 Sogd o8y Jlite Sl (g e e @ (pimen


http://dx.doi.org/10.29252/jcb.10.27.20
https://jcb.sanru.ac.ir/article-1-717-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-20 ]

[ DOI: 10.29252/jch.10.27.20 ]

vy

LS gy (Sjalen daod Jesie aald 4y s L33
) e glacas) (Sidle Loy (hals (Y Jsix)
ydodo g e o Gl AS 2900 dn g (s g8 e
buse (¢ el iS5 g WS o Cnilos L;’)'cul,; Sl o,
b oloy caddS b 09 oo il lawg Ol Lo ials cely
o 0aiS)5lo dlge @515 5 PisSTy )3 e (g @es

(A2) 20,5 o ol &by (glys O

Silgr alspo )3 (5y98 A 4 @ Sl (S p piSly (bl

Ol Jailty 1l oo an § Sei g SISl 4 g
Sidlex A8 0 el oy yinre 4 Cawl gusly ol s
& 05 )8 (ailyd )3 )d aoplis g Albiee Cusb b
of @il aep jl ales Gl 1) I cugby wlgs
Slgz pd o8 950 ol Blo ypd ST b e 2a
O 4 g Bled o (B Jlade & 1) 293 5L5 5)50 Cugho,
Q) Wb s (S (SS9 ) 98 (b
5 159 L21 113 cchasms Siad (slacaiyss (14

vl Giulejl 1w lacaiss o odd (6 puSoilul Clusgad 1She duglio -V Jguo
Table 3. Mean comparison of the measured characteristics in rice genotypes in germination experiment.

Loy sy - 4: 72 - 45{:)9 ey pojs adle Sl ey b el Jb OB

Yv/vy? Vo/5Y° A/’ Ya/\sve QF/oA" \PV/OAT o/vY” y/aa® oo Saads
s¥/s5" Y/AY a/.'d" VWa! vs/¥v'Y FANY! ¥/.5° Vivy? Sogls )l
sASA® Wiy M \Aas® va/o-© venv v/an VA e ool
Nl WYY /ve© AY/AYE ov/vo Fl-A" /.49 VA9 YV Y
vo/vy© Vo/FV© Ve /vat® yy/aUY ¥y/. ¢ YAV 2% /Ay o8 Y
av/ss’ v/oo i aloy" Yy/ve'Y vv/ve? VIve' VIve' a ::y
yyivy? V/vsd a/- ¥y o/ ¢ av/ax© vv/-A° /A% V/ArATY oY
A-Jav? Wira” Va/n” o/ A% veive? AUva” /-9 Vo WY oY
ov/so) Y v/yyd v/ VE/AYS YA/OA' yived! viay" IR29
vy Wik YAID® W'Y LA7Annd AelE ¥/o" /v NONA BOKRA
sv/sy'd yefo¥" WA \yivved YY/oA' av/sy! ¥/vv© V/ave M614
sv/vs'd Wy AR v/ vo/ve' ov/-A9" Y9 VAN M618
soy" Vo /oy (59 y/vveey YY/va' A y/vad" Y/£-0” M181
sy Wiiad v/oAY" Yo /\8° ov/av Y¥/AYY v/va! Y/vv® M184
seivvd! VoY WA 11/59Y Fa/Ar os/eY'Y v/of" Y/ e M185
sa/av® W/AYE Vv VE/OAME FY/eYYe vo/va' iAna /o™ M436

B85 a0y 0 Jlais! gdaws 45 (Sl glaeld s y9a] bl s (6l3 xe BB oS e By (gl (slay pSiko (gt yo

Wals gaw 3 (Sl Slao sl @ Glwis) (ke dulie ¥ Joi>
Table 4. Mean comparison of rice genotypes for germination traitsin normal level
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Table5. Mean comparison of rice genotypes for germination traitsin 40mM level of NaCl
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Table 6. Mean comparison of rice genotypes for germination traitsin 80mM level of NaCl
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Table 7. Mean comparison of rice genotypes for germination traitsin 120mM level of NaCl
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Table 8. Simple correlation coefficients of evaluated traits
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Table 9. Principle component analysis for evaluated traits
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Figure 1. Showing the biplot of rice genotypes based on 8 traits to identify the best genotype (s) and traits in salt
stress conditions
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Abstract

In order to evaluate the response of rice genotypes to salinity stress at germination stage an
experiment was conducted as a factorial experiment in a completely randomized design with
three replications in Biotechnology La of Sari Agricultural Sciences and Natural Resources
Univergty (SANRU). Sixteen rice genotypes were evaluated at four sainity levels (0, 40, 80
and 120 mM). The results of variance analysis showed a significant effect of salinity on the
traits in different rice genotypes. According to the results of the mean comparison of the studied
traits, with increasing salinity from the control level to 40, 80 and 120 mM, all traits showed a
significant decrease. A simple correlation coefficient between the studied traits showed that the
highest positive and significant correlation was observed between germination rate with
germination percentage (r = 0.89). The results of the ﬁrinci pal component analysis based on the
eight traits in the germination stage showed that the two components were able to justify
77.66% of total changes.The first component emphasized on root [ength, root fresh weight, root
dry weight, percentage and %ermi netion rate in positive direction.The cluster analysis of rice
genotypes under stress of different levels of salinity on the basis of studied traits showed that
L113, L21, L59, L33 and Shasttak Mohammadi genotypes in the third group had more sat
tolerance than control (NONA BOKRA). Regarding the analysis, Shultak Mohammadi and L21
genotypes in terms of tolerance to stress in different levels of salinity were superior to other
genotypesin this experiment and could be used in breeding programs.
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