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ABSTRACT

Drought stress is considered as one of the most important limiting factors in plant production. In the present study,
142 recombinant inbred lines F7 (RILs) derived from IR28 and Shahpasand were investigated in Faculty of
Agricultural Sciences University of Guilan during spring and summer 2015. After recording of yield under normal
and drought stress conditions, in order to determine the drought tolerant lines were used tolerance indices and
microsatellites markers that identified as linked to drought stress. According to the cluster analysis results, all of
lines were divided to four groups. In this grouping two lines (37 and 144) a long with another sub group with 11
lines were most tolerant lines based on tolerance indices (GMP, STI and MP). Average yield of these 13 lines
under normal and drought stress condition were 5.086 and 4.678 t/ha respectively. In order to validate identified
markers for drought stress identified in previous studies, a stepwise regression was performed. The marker RM7
for all dependents variables, RM231 for yield under two conditions, STI and RM302 for yield under two
conditions, GMP, and MP were significant and thereafter RM12091, RM19367 and RM10793 were the next
important markers. Association analysis revealed 51.4% of variation of yield under drought stress was explained
by RM7, RM231, RM302, RM12091 and RM19367 markers that can be indicative a confirmation of these
markers importance in present genetic background.
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Meteorological data in Rasht in cropping seasons of 2014.Table 1

Mean max tem. Mean min Mean tem. Mean RH Rainfall Sunny

AD months Solar months (°C) tem. (°C) (°C) (mm) hours

21 March-20 April Farvardin 16.1 8.6 12.4 82 147.7 1155
21 April-21 May Ordibehesht 22.3 13.1 17.7 76 43.8 179.3
22 May-21 June Khordad 29.7 19.2 245 70 0.1 270.7
22 June- 22 July Tir 31.6 22.1 26.9 73 81.2 264.2
23 July- 22 August Mordad 331 21.6 274 74 13.6 292.2
23 August- 22 September Shahrivar 28.5 19.6 24.1 79 120.9 155.8
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Table 2. Information of used microsatellite markers.

No. Name Chr. Reference No. Name Chr. Reference

1 RM5 1 Diwan et al., 2013 14 RM480 5 Gramene site

2 RM7 3 Diwan et al., 2013; Verma et al., 2014 15 RM493 1 Thomson et al., 2010
3 RM104 1 Vikram et al., 2011 16 RM510 6 Venuprasad et al., 2012b
4 RM140 1 Thomson et al., 2010 17 RM511 12 Bernier et al., 2007

5 RM190 6 Gramene site 18 RM523 3 Bernier et al., 2007

6 RM212 1 Wang et al., 2005 19 RM3805 6 Venuprasad et al., 2012b
7 RM231 3 Diwan et al., 2013 20 RM5672 7 Gramene site

8 RM270 12 Gramene site 21 RM10793 1 Thomson et al., 2010
9 RM276 6 Gramene site 22 RM11943 1 Vikram et al., 2011
10 RM302 1 Venuprasad et al., 2012b 23 RM12091 1 Vikram et al., 2011
11 RM306 1 Diwan et al., 2013 24 RM19367 6 Venuprasad et al., 2012b
12 RM319 1 Wang et al., 2005 25 RM28099 12 Bernier et al., 2007
13 RM431 1 Vikram et al., 2011 26 RM?28166 12 Bernier et al., 2007
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Table 3. Correlation coefficients between sensitivity and tolerance indices with grain yield of rice lines under
normal and drought stress conditions

GMP

MP SSI TOL YSI

Yield under normal condition 8997
Yield under drought stress condition .906™

893" 3597 3357 -.3597
9137 -477 -518™ AT

Sl b asls (Sl ez ab (6,l88560 Jooxio ded
03, &5, VY 5 Lol 5YL S uSile 5l 09,5 05 ool
3 09,5y ol 8, V0 oSl (Xl vy S
g TIVAR iy a4 (Sis T g GRS e balpd
W 500 Sy 09,5 90 el Caws 4 S o o5 FIFYY
3 yiaS 0 Slae b sload, Jols a5, 0F s FA L s
Sloog, i & Jod sloasls LYy axs
o> a4 |y polie eSS b asls W Sle bl
a5 FA o ,Slee Sk a8 T 108 09,8 ) jo 0 Slas
e (A S g A e Ll )3 098 0l
ol o el s @ Sy o5 VOY g VADD
el a8, 18w A e ;0 550 09,5 AT, OF 09,5
og,S J5 5uSile 5 og,S Ko 5l Ll Wog wles
Os Lulyd )0 spae OF 055 (al (ke Wdg S
30 VYA g Y-AY S5 a4 (i il g i
30 nS glaals b oS g Al g slaaS) @
ol Glp ],y cmlin Cuo,d ((Sis G5 4 Jesd

Jooi g psls L p glabes & jou
Slangs L35 5l sowliwwsd S0 Lloges (V) UK
sy 4 MP 5 STI GMP sl osls & 5 laaS,
58,5 Kk o b loged pl gy ol oo lis |, Ward
Kl oS Jyge,0 b plas oglae oy sleolKl>
Wl Cawd oS Lz 4 abl e loged j0 by
03031 02 ls3 pcne ol g Joie slaaS ;) S
Kz Om NS 352y oy Slp gt U A
Joisime 5 < FAY L s Sy ¥ 8,LT L Jol> 05,8
aQ C’,‘}»A& 99 55955 os)f t_i: ..\.A] Cewd A (P<0001)
5 S V) 09,8 0 93 5l JSaie) (sgae Y7 09,5 ol e
g oy, S 0o 5l i oyl ;o MP 4 STI GMP
W) 09 p) som Ao )3 5 45, 93 e S5 (ke
or e ety Ll p ggemeyd spas
B3g Oyle was, Q—“.‘ R Hlods 4 as, Oy Jeia
A0 AF VY DA FV XY YE Y AV o leds clae, ;|
YV 85, dodS, cpl e 5l VFE TV S, 00 5 YYA YO
byls o cadypa bSe o 5 ¥/ 97 0,Sbee omilo b
@lolid &5, p plypied (Sas A5 9 A5 g
o9l o eadol 45, VY o Slee Sl 0l
30 5 YIEYA g OI-AF oy 4 (i g S
09,5 p; cpac YO L ;0 09,5 p) el s 4 S



'4 YAV gl oF 6,Les (FR 6,50 o))l 2ly5 ol pole

HSs W s Shae b (Sis (25 4 ol slagd, WS palp S a il g Joie slesS,
@ Jood g Vb o Slee Jouily oS5 50 bl o b onn Sipe oS 5g Al iugs slboaS) Cosex
(Kumar et al., 2009; Dixit et cwl j5o jlows Stz 4 Jood ;0 (IR28 g aigold) pally 55l Sglas b am gy
al., 2014) Glacaras dawgi o | (Shy omiz (Kb i

5 Jorie ol o (AW solaisl L oas oMo

Dendroaram using Ward Linkeas

-

pl>

C

S —

)
% |

C

T

H

3 I Jorte da 5 Jooia I

U.L*.LULLlJLLLLLLLL.LU.ULl

Laylyls jo aigy 0, Sas 5 Jood sloasls L1 pWard s, 45 g6 sleas ) gladigs &, 520 5 ol Cawddy S0 Hloged ) S

_ _ W ShE AE g R g .
Fig. 1. Dendrogram derived from cluster analysis of rice lines by Ward method based on tolerance indices
under normal and drought stress.
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Figure 2. Dendrogram derived from genetic information of rice RILs using Neighbor-Joining and Jaccard
coefficient. Parent IR28 and Shahpasand showed by IR and SH.
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Table 4. Coefficient of determination model and standardized regression coefficient of significant microsatellite
markers linked to yield and tolerance indices.

Dependent variable Marker-allele Standardized coefficient Beta R?model
RM7 0514"*
Yield under normal conditions RM231 0.409*
RM302 -0.353%
RM10793 -0.312* 0.291
RM7 0.633**
Yield under drought conditions RM231 0.304*
RM302 -0.439**
RM12091 -0.536**
RM19367 0.275* 0.514
GMP RM7 0.569**
RM302 -0.418**
RM12091 -0.553** 0.451
STI RM7 0.434*
RM212 -0.350*
RM231 0.628**
RM10793 -0.336* 0.311
MP RM7 0.580**
RM302 -0.413**
RM12091 -0.548** 0.448
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