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1- Recombinant inbred lines



VO

g

Sl 5 (Jog0 slaodld o )Ty 4o wlwly 0l
VY 5 Jlog bl (sl S5O V- goaine 13 Seiglge
S Slio Sy S5 i el S
SUBAL p2p Sp oo Jop lulpd o0 olobs
0o)s N Jladd ze s b (Suid A Lulyd 3
P 0ySles g ddgd il ol (S il dli (g Sy
ol sl 1) cute sl Solis oy iy ,SOLES £ L LS
o 4 bgpe Jlop lulyd )5 Sl a2y (i
ISSRG-7, 55 sl bawss (+/+) (Sduw) ploj e
ISSR10-11, ISSR7-4, ISSR1-7 ISSR2-5, ISSR8-
A o 9, ISSR4-8, ISSR1-5, ISSR1-2, 1-ISSR5
@ bope Gl agi (pyide (St (35 il
1- 55 ble bwg (+/VY) e 5 5l cin
ISSR3, 10-ISSR10, 8-ISSR10, 6-ISSR1-ISSR9,
Widg byl chns S
4 diwge SSR LGV L) 8 cuigi A Sluogas
Sladgs 5 gl Kdged gwp (S SIS JooS
bouwiss (Suid (15 g Jloy kulyd )5 (o) clio
09005 ) 05 2)S el 09)5 w9 ) 4 iy @)
s, Sl sl Pl g osds (605050l Glaw oy B
2 aS ob Gl e )S) w35 bt (Cpioren Db L
s b dpadgs Shd w4 (S8 y Jlap bl
e 35 ol @l & Sy i (p b
@ Joodie 5 cuslie pB) el g (o3l5a (slaasliy <l
g0s odlatwl (Suid i
E55 Ol woap skt 385 (b (bl o
g SWiE OI5 lld Cod mwa iSSP Cames
A sll (S iS4 Jeode oY g plByl Gl
I8 adllas 3y50 ‘_’j szl 5 0,80 cin b b SSLis

_ g 9 3190
¥eooolw Jols Liolejl cpl yo edlitwl 3)50 (2LS 3lge
o1 gl 68 9 o pé (doxe o8y (S5l Jols Fr (Y
SiPPSgm 03Simggy 53 odd L2l 0fg 93 jl &S 39)hm
@ ol o Gl 68, (YO) b cudy (ghy5laS
Cawl (St 4 Joodio 39w 0ad gl 68y 5 (Suis
2P 5 oodle 18y 93 5 Iy ¥ olyen & bagnY pl (VF)
bulyd cos abla Jhljl 93 (ls o8 Jka kez)
Oy (Jgeme By b B2 ) O os
98 @p CAES dwwge > (o) dlsye ) (S
aloyo )3 (15 Jlosl e W3S )18 b)) 0y00
bl a8y Jad bl U g gad s)lol (55 oy ST
J9 Jed 5 e samlio b A 0)93 Jsboys .cuily
SB il g s gk K Sy

Vv 0l IV 0yleds [omd jow Jlo /25 LS Mol asliing,

092 05 oy 9 (Y om oL S ol
() 3905 0,51 Y

P S 4 Jood (9154 53w sl 330 51 (S
pre ddbey & cal ol dpeS g o9 0 @
oM e el ol puiitee 6 Sojlul 29y 3929
P osde SIS e Jexie by bl
SowesSy Ay 5 (bl e Jre Jsse slayb)
5 wld glp clic ws s 55 clplle o
Do oo oalaiwl uof Slas oKl u-’l’u&"

sl Sl (eiylitel Caa (YY) Sygme 5 (o)
P Gopd g S G5 4 Jeod b agye o)leale )
B Bl silgn sl gp Jold (rnb Cupmer i
5 Jby bulus 5 alS dlge Mdges edlaiwl JSlpl
el )b =V g A ) (Gjowl (i ) aw 93 (pizmen
Llod 5l Sjales 5,0kl gl oygnsl 51 oslizl b (Jszslo
Y5 5l ool b awig obj)l mad oLyl cas VY
5 bl @y gl OF 59y p ojlgalo) SO cui
&S o gl Gl 4l Jols b @dles )
Sloy o 305 Sl & ) DK jiol)l o Sladdes sliss
oraile 51 odlil b bloyl 4555 s 3l ¥yl
posl MLM 4 GLM (6,1 (cla o b 5 cumer kLo
SSOLES Y g VO sy 4 ol gaw 0 MLM Jse 45 .03
L0 plels adlas 3j clw slp
RKRM190 RKRM104 RM11943 ¢la S5l
RM510 RM231 RM28166
©a Sl lsea; RM431 , RM19367 RM270 .
b badye Sluss 4o g b el (i 4 oo b ki pe
Oreddad olulid Sidle cdo opie
iy ds oasls Sl ) /FIF an g LRM270 Sl
o dops Sl XY 4y LRM276 Silis
YoV o ¥/ ang LRM523 Silis o azmls cdl
Jo 90y Jidles G o Gl 3l asy
2l @ Cans G5 llpd 1) e cupe oopide
Wl g (W Wlg o a5 Woh olais] 55 4 b SSlis
Al el L5 bulps 5 ales Slas b ] b))
2o 2l Wl Gyse 0 obd s mls 4 asg b
sasln Sl gl 5l Glyie (655 ladine;
D903 d)b)-fb)-ée. u_s)/L.o\

s 1 b3 (15) o) Ked 5 028 500 adllas
Cabo VY jlodlatal b @i 3 Jese sl ySilis 5 (5l
om S Gl ol ead LS sb VY 4 el
85 5 adlas dy00 @y Gl 01 5 o)lealosy)
dope Ui g CBye haeo 93 0 3 45 )ie ()l
b (ieomy Sl alsyo) olis 1 g joy Fe 5l i
Ol D el oy VO Aol a4 ely; Jad oLL
LISSR-7 55k1 1, (PIC) JS s> oMbl (lyiome
5 ISSR-O  USSR-84SSR-2 bS5kl 4 -/¥a
elaizl 355 4 1, PIC jlaie s 58 +/¥Y L ISSR-10



\&

S a4 ,5;lel Jlasl Il il o wolite  olod 45>
s ly Jlasl los VL S sl e -
2 Sl on adsl S Ve (b ol glod 5 b wB S
kol 43 > YO 53 o&ws (slod plonl Ll adly il
3,8 b e 00 w55l o ange Jlasl lod
L o ST 55 3

auas SAS 38l 5 5l eolawl b laedld sl lg 4500
«Siglerge Clio 4l il addllas 3590 slacuii} (o
A plool Ward  uwbyly J8ls oy 4 (sladed 4500
O ooll sl (dneg)S Cax plS9)8 S
6&09)5 Cono g g [9‘.701 LJ‘?“" f:‘.é.)l 93 (O ol
P59 p b Lbj)l pasts @b 48 b Jobs
a5 SPSS 38l 5 5l eolasw] b asuis gl 9 (sladss
Sy ol j ojlgalosyy ;SSLis (sl b plol VY
OL\EE L d9>9 oo p yA )')lfi s i ) osd ssalin
a lodly 5 b Cipe yao g S ool b cuiga g
&S 50,5 Excel li8le 5 o)lg FexAe o pile S &g
Feooae g ond osalie P slas oamdjlis As dae o] )
Gl 0a adlllas glacuisi; ol

38 Jge slaodls (bl pB)l (sdinog S jglatess

Gapd Sl p ladg wps 5 elil Rl
Copd ppude &) UPGMA - By, 5 28l alis
pas i 5l 1) pliST9)n JKb cnyiee 9 StidyS (Siaren
5 b)) e wb pbl (cuh iy clls aeng
&b 4 5l gl ajes jl Job gaeg S cono
Y o(odis &l Jodo) wis odlaiwl (puid by 4 el
2y oebly 5l Lo VY g YA cip 4 pasds &b
Cowo 03,5 ang |y denge £o Moy Lo fgetne
D9 ko> Ve 58 S 455l Jols guneg)S

LS G 1 2 3 4
A B

10— EVET &

= =

00— * @

- -

S35 Lopde 5 2 un

o)lgalojy s ySilis b ] sl g 5,Shos bls)l g g9y a8 g Capmarr o ) (St & Joo5 (o)

Sleogad qguyn il 3 (1) €85 pbsl (6l peiges
05 aop s o i i) (a8 o Jols
ly 3 3 Sdes g 033 gy dop plle gy dop> (s
M ) @y 2kl (38 03ll piumw ulul p S
(V) ad o pSoilul pY e il &g

CTAB is;, 4 Sy lbaises j| DNA glscl
slcsss Jise g9 (b pslaie 4 (YY) Ad plos]
sl Slllas 4 4595 L SSR S VY I adllas 3,90
bl B, ol () Jeds) Ad eolitel  pedies
oSl ) Sits Ui byls cov 5,Shes b b je clan
sl » (Www.gramene.org) Gramene  sleMb
b by 55 5 srdaslis QTL L gl bly)
A5 45 oSl el o] g g bl (Sts

Applided ,S,luge olSzws 5 PCR 25l
wlod 4ol g ey dy pbxsiBiosystems Thermocycler
¥ Gl & adgl (gilucd poly Jold JSGloge 5 olSiwd
FO Cygody Syl a5 YO dm 5 AF °C glod jd addd
slod 33 4l ¥ ¢ gl pwly cox AF °C slod pd 45l
VY Cslod jd aidy K da)Slel Jlasl jelaieas AO°C
5 oS DNA & Sl Jlasl (0 5 oobais] jglaiony
sy s 5 5 gl st Jlail ] pSsle
Touch down & yguods olSiwd (led 4ol o,lgnlo sy ais
03 » bS5l Jlasl doje (glos a5 gysbody i plog
)0 Sy dS g pp g b aBS e 3P0 °C gl b
4wy OO °C glod 4 U b diwlS Led oyl 5l wgends
5 45 plool Lod (e b osile 8L )l a5 > Y- ‘QT Jus
20,5 Jlesl o8 e ax 0 ¥ o)l sl culpgyd
DNA ;85 cae jlhacdh oy (issly ()l 452
gy edlatul b ojlgalony) SHEl cdx VY L cegi
obais] cap aslyy cpl (OS5 Sygo Ll 5093
95 shl> 5 0392 jlae Sl loyenss (iSly Y g (35

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

27

R T T TP TPERY

-

g :S ) il adllas 3,90 51,31 5l (elass (gl RM12091 55T Lawgs o0 1S5 PCR &Y guames (siyls (55301 =) IS
w),c .X”Q G gy

Figure 1. View of the polymorphic pattern of PCR products with RM12091 primer for some studied individuals.
L: Ladder, S: Sepidroud, G: Gharib.
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Table 1. Information of the studied microsatellite markers
: ] Jyaza o3l
s <8 3L cS 55T e s o
RM11943 CTTGTTCGAGGACGAAGATAGGG CCAGTTTACCAGGGTCGAAACC GA(11) 76 V'kfgg‘lg‘ al,
RM431 TCCTGCGAACTGAAGAGTTG AGAGCAAAACCCTGGTTCAC AG(16) 251 Vikram etal.
RM104  GGAAGAGGAGAGAAAGATGTGTGTCG  TCAACAGACACACCGCCACCGC GA(9) 222 Yuzeo%tsa'w
RM12023 TGCGTACCTCTGCTCCTCTCTGC GACGAAGCCGACCAAGTGAAGC TCG(8) 93 Vikfgg‘lg‘ al,
RM12091  TGTCCAGAGAATGACAAAGTACGC  GGATGTATATCTGCCACCAAATGC TC(12) 214 Vikram etal.
RM12146  AGTATGCCCTGCCCACTACACTAGG CAGCGAATGGCAAGAGCAACC AG(12) 99 Vikfgg‘lg‘ al,
RM12233 CTTGAGTTCGAAGCGAGAAGACG CACTTGAGCTCGAGACGTAGCC TCC(8) 82 Vikfgg‘ﬁ‘ al,
RM416 GGGAGTTAGGGTTTTGGAGC TCCAGTTTCACACTGCTTCG GA(9) 114 Vegﬁpg%sgg et
RM520 AGGAGCAAGAAAAGTTCCCC GCCAATGTGTGACGCAATAG AG(10) 247 Vikfgg‘lgt al.,
RM16030 GCGAACTATGAGCATGCCAACC GGATTACCTGGTGTGTGCAGTGTC AG(11) 99 Vikfgg‘lgt al,
RM236 GCGCTGGTGGAAAATGAG GGCATCCCTCTTTGATTCCTC CT(18) 191 Swa%ylgt al.,
RM279 GCGGGAGAGGGATCTCCT GGCTAGGAGTTAACCTCGCG GA(16) 174 5""3’2“03’1? al.,
RM423 AGCACCCATGCCTTATGTTG CCTTTTTCAGTAGCCCTCCC TTC(9) 273 Swarznoylgt al.,
RM53 ACGTCTCGACGCATCAATGG CACAAGAACTTCCTCGGTAC GA(14) 182 Uday, 2013
RM555 TTGGATCAGCCAAAGGAGAC CAGCATTGTGGCATGGATAC AG(11) 223 Swa%yﬁt al,
RM211 CCGATCTCATCAACCAACTG CTTCACGAGGATCTCAAAGG (TC)3A(TC)18 161 Pa'ag%% j‘ al,
RM233A CCAAATGAACCTACATGTTG GCATTGCAGACAGCTATTGA CT(20) 162 Segfmzlgi‘g et
RM468 CCCTTCCTTGTTGTGGCTAC TGATTTCTGAGAGCCAACCC (TAT)8 265 Dixit et al.,
RM105 GTCGTCGACCCATCGGAGCCAC TGGTCGAGGTGGGGATCGGGTC CCT(6) 134 Swag“oylgt al.,
RM551 AGCCCAGACTAGCATGATTG GAAGGCGAGAAGGATCACAG AG(18) 192 Swarznoylgt al.,
RM573 CCAGCCTTTGCTCCAAGTAC TCTTCTTCCCTGGACCACAC GA(11) 201 Palanog etal.
RM168 TGCTGCTTGCCTGCTTCCTTT GAAACGAATCAATCCACGGC T15(GT)14 116 Dixzigﬂa'"
RM250 GGTTCAAACCAAGCTGATCA GATGAAGGCCTTCCACGCAG CT(7) 153 Pa'ag%% jt al.,
RM269 GAAAGCGATCGAACCAGC GCAAATGCGCCTCGTGTC GA(LT) 182 Swafny &t al.,
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Table 2. Composite analysis of variance of the traits in rice genotypes in two environments without stress and
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Table 3. Traits mean and percentage of traits loss due to drought stress in F5 lines
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Table 4a. Phenotypic values of the studied traits in parents and F; lines of rice under normal conditions
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Table 4b. Phenotypic values of the studied traits in parents and F lines of rice under drought stress conditions
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Figure 2. Grouping of geno
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Table 5. Association analysis of microsatellite markers and morphological traits related to drought tolerance in rice
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Abstract

In order to identify susceptible and tolerant rice lines to drought stress in a recombinant rice
population, a total of 40 F; lines were obtained from a cross between a local cultivar, Gharib,
and an improved cultivar, Sepidrood, were evaluated in two environments, control, and drought
stress, in the year of 2017 at the Rice Research Institute of Iran. The results of the phenotypic
evaluation of the studied lines showed that all genotypes, while having general hypersensitivity
and decreasing growth under drought stress conditions, showed different responses to drought
stress. The results of cluster analysis of morphological traits showed that L27, L38, L29, L40,
and L39 lines were identified as the most tolerant genotypes with the lowest percentage of trait
reduction, the highest grain yield, and earlier maturity. After them, the L9, L17, L21, L26, L30,
L12, L19, L23, L25 lines, Sepidrood, Khazar and Hashemi showed the highest yield under
drought stress conditions. The regression analysis showed that 13 of the 20 studied
microsatellite markers including; RM11943, RM431, RM12091, RM416, RM236, RM16030,
RM555, RM211, RM423, RM12146, RM520, RM12023, and RM233A, were associated with
more than one morphological trait related to grain yield under drought stress Therefore, these
markers can be used in different rice breeding programs to screen and select the drought-tolerant
cultivars and lines in areas under this environmental stress.
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