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* Geometric Mean (GM)

® Stress Tolerance Index (STI)

(oM e Bl fﬁj\m}obﬁﬁ) Sly e sl Tt o ims 4ol
FIE o s Mol i 0is 53 sodes odKlr (iS5 chw s M5
Loar g b ol Jl s bl S el | 5i8 Jtls slasls ol o Froans
Lpo e 5 SUS s a5 ces e (3l Cond g 55 5 omar o GR35
Ll nlals osd e 5588 Sl Zol g 6ok polie le aes 5 das e
Sl ol Gl s a3 3 Shas (20531 Gk 51 peame ) A5
S50 Sy e LAS Cospdone L &S Sl SV game o e S

RARNC
Slonke 6l clS 5 WS sl sk 4 Sl dle Kolpe o (Sis
Gk 313 Shas 2alS o (55 e500 Dot 5 sk Ol a5 3108 e
S IS kel Sis Masie OF Gl 5 Sm i
bogr o s S ls bme 53 osas 4 Jsame 261 5L
5ok e S5 1 g d g 5l Ol Yoo s TS e s
Sl L o 55 (B0 5170 s Cosis S i gy e o 5l oy
L OWLS et 5 S35 (S o ST Wl T i sl e
Sl Y0 31T sas 5 sy slaaer ads Lo i 5 dms 13 36 e
Cyeimn Ll 53 25 OLS (p ege 51 S N Lo pasen (K2 4 Juss
et B8 e bl 5 b Ses pi T e J  go, 5 gt
Sl 5 olS a4 sl sl e 5 el JUESH I S s b e Ol Dlpe U
05 &ls slass (i osle @.>J g;fﬁ C}a“ oy sldas als Sl g g
Sy el 1y a5
Il 058 1A o ool 058 Jlez 4 5 05k 5 5 e Ll S o L
Lo o305 S ls (RS O 5 A5 lame 53 55 o5 3 Ses &S oSS
38 0es bbb oS GBS p s eg,S Wsls A5 Oad dae 0 st 2 Shes
35 8 53 b s Slee oS Sl eoler 055 5 ks S50 e 53 o
Sl Ll i 53 OLLS STy ol sl sl sla el Tl o

(’QVA)JJJ‘;[#}M@\ ol 4'1‘)‘ L@_:T WL})QA)L&M)M

Ssd o 5 Shes Colg 53 5 Al Ao O3 ad

\

b Gl asli 208 lie T padslgiy | 505 & Gl ol

! Sensitive Stress Index (SSI)



Slasl 5 Gb 4l s
Wl g S Sk W
sk bl sl B SV
) V1 EOUURCIL JK S
Sl O o 45 Gloj 5 A plnl
o S ol ok
22 ekl sl ek 5 a8
Olej ob Lk ol 6l o
oslol 4 pl3l &l s lalis A, L
Ll JUsl s ool e s5lw
o el dob & Sl ol e @
Sy oy e le Yoos gl
Y bl gladsls o3lul cs S
5 G x V) oS slal e e
s a5l e ) Aol
ol ol 5l de el 4 S
bl sty 4 bl 03y
AP s e g a OBLL
O o3> sl Ad el aS
On Sesle YO Aol Lo,
laiss, o Sle YO 5 Loy
CiS e ¥ b 4 glacas; o
BLISE um.,baj 4 )50 sztﬁf A
Ao o Uil 5 OB e laee g0
© 0Ly b pBy psany
Slr e S pll CB 2 b
3 o b S olel (i sl
U (Goamy Sl ads ) elis

VO

Al A5 e 5L s sl ke parls Sos pasls
S S S 55 e slsol pe (TeeA 5 199Y) 0L Sas 5 8
Ol Spkis S by (Ko 25 51 (20 ol 20 b e
el S sl et e Olss @ b A e Jed el 5 A S
a o Ll b (Teee) OLKes 5 sl TS s Jpeae
G Jord parls (Sis w Jesd parls oS dal s e gbos Bl (SAS
G5Ok 5 S daee g3 0 VU s Shes L OB 6l el el S
& Joms Garls slasatls s Bl s Less slapatls sl s e
Lebsl lp Db cn e Olge 0 1 ol 00ke 5 s o S0le (i
Caslin gy 53 L e A5 O 5 G55l ss e 5o Wy Shas
DSl GRS Jes el lapatli S A5 Oy paS (B (SO a
L S b6 bt gl patle e Ol @ ples 5S0le 5 wdin

Ml 25 05 5 25 Ll 5o YU s Shes
Bl el 5 S g il 2Bl et e Sl Gk 5| s

IR83752-B-B- «IRAT216 |oLs > Lt 343 < o el 5 aghey 9 dlge
C" 9 Graldo s Swarna <IR82616-B-B-64-3 <USEN <IR63372-15 <Pegaso «Caiapo ¢<12-3
B > o b g i S (Sl sl B Juld Sl
5 (OB 2) A5 O wla- Lol i gs 50 1SS an solas eSSl CJI’
B 5 B OT0Y Ll b b U S e Ol sed 53 (Ko
S, WA el dle s by ckw)'lf.ﬁ \YF CL&.’Q\ L Sl Y0¥ Ll s
sk 5 e (B ol 5 O Sl adlene ol XSS S5
e sl ol e {’J§ Ol 5 5 g0l lols 5 395 0 o ges
o (o Blo n=¥0) Sbt a5l sl sl St pland 5 (S50 Slao sast
SV 0 dsde) A plol S Ol et S5 ST oSilesT L O w5
ook S 5 A eny ol Sl C85 L &l e il s 5l 26
BERUVIIE A RURV R VRV S UM B T~ R AL DAVAU P ISP S S P P

S @l B s eals 13 55 el 55 e ol ol Jsens o

! Harmonic Mean (HM)



v LGS 55 55 KA 4 Jess sl et b5yl (o g 5 S S

adllan 3500 S & ged Slwo gua (V J g

Table 1) Studied soil samples characteristics

absorbable  absorbable total organic  neutral .
Typeof sand loam — clay otassium hosphorus  nitrogen  carbon  material H electrical saturation
soil (%) (%) (%) P phosp e ; . PR conductivity
(ppm) (ppm) (%) (%) (%)
C 12 36 52 295 9.8 0.24 243 4 7.9 10.5 79.9
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Table 2) Variance Analysis of different traits affected by drought stress in rice genotypes

Mean of square

Sources of variation df plant panicle number of straw panicle filled grain

weight weight panicle weight length per panicle
Culture conditions 1 104157.58"™ 95769.65" 8580.96™ 386053.20"  141.44™ 65632.19™
The first error 4 418.90 11.15 5.07 87.58 3.55 658.78
Genotype 13 10960.68" 1356.49™ 314.35™ 4841.99" 59.15" 4670.30"
Genotype x Culture conditions 13 8714.04™ 983.28™ 129.16™ 3944.42™ 8.77" 3914.29™
The Second error - 1020.23 139.33 15.58 541.41 3.17 939.03
CV (%) - 21.63 28.57 23.17 29.37 7.13 32.48

Mean of square
Sources of variation o il spikelet plant rootfresh  root dry root
df fertility grain . . .
weight number height weight weight volume

Culture conditions 1 4583227 61.13" 17.197 56.07 174093.06" 19407.96"  7797029.33"
The first error 4 182.05 1.64" 2.65 1236.48 5.18 0.31 230.26™
Genotype 13 1635.217 4117 22.20™ 393336" 21732537 1123357  168457.317
Genotype x Culture conditions 13 767.027 1.927 313" 1049.75 15648.11" 764.36™ 163621.61"
The Second error - 232.64 0.57 1.20 1161.13 5.37 1.12 41.97
CV (%) - 22.14 35.26 10.95 33.08 333 4.20 1.96

# NS

Al Cla.~ 03 033 I3 e IO Cla.ﬂ 03 0351 I3 fmn (O35 Ll e e L5 4 o

ns, *, ** non-significant means of significance at 5% and 1 probability, respectively.
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Table 3) Drought tolerance indices of the studied genotypes condition

Cultivars YP YS STI MP SSI TOL GMP HM YSI Yl

Sang jo 43 2.02 0.64 3.16 6.05 2.28 294 2.74 0.46 11
IR82616-B-B-64-3 2.87 1.88 0.4 2.37 5.49 0.99 2.32 2.27 0.65 1.02
Gardeh 3.12 241 0.55 2.76 7.6 0.71 2.7 271 0.77 131
Swarna 3.55 1.98 0.52 2.76 5.89 1.57 2.64 2.54 0.55 1.08
Spidroud 4.66 3 1.04 3.83 9.95 1.66 3.73 3.65 0.64 1.63
Tarom Mahalli 421 2 0.62 3.1 5.97 221 2.9 271 0.47 1.09
Graldo 3.65 15 0.4 2.57 3.98 2.15 2.33 212 0.41 0.81
Gharib siah Ryhani 3 0.96 0.21 1.98 1.82 2.04 1.69 1.45 0.32 0.52
IRAT216 3.05 0.902 0.2 1.97 1.59 2.14 1.65 1.39 0.29 0.49
IR83752-B-B-12-3 521 2.84 11 4.02 9.31 2.37 3.84 3.67 0.54 1.55
Caiapo 291 2.02 0.43 2.46 6.05 0.89 2.42 2.38 0.69 11
Pegaso 35 2 0.52 2.75 5.97 15 2.64 2.54 0.57 1.09
IR63372-15 3.4 1.02 0.25 221 2.06 2.38 1.86 1.56 0.3 0.55
USEN 4 1.18 0.35 2.59 2.7 2.82 2.17 1.82 0.29 0.64
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Table 4) Coefficient between yield stress and flooding tolerant indices

Traits YS STI MP Ssl TOL GMP HM YSI \1
YP 0.578%* 0.832%* 0.898** 0.577* 0.524 0.811%* 0.725%* -0.023 0.579%*
YS 1 0.922%% 0.878** 0.998** -0.392 0.945%* 0.979%* 0.795%* 0.998**
STI 1 0.986** 0.922%* -0.023 0.991%* 0.975%* 0.502 0.922%*
MP 1 0.878** 0.096 0.985%* 0.953** 0.415 0.897**
SSl 1 0.392 0.945** 0.979** 0.795** 0.998**
TOL 1 -0.071 -0.204 -0.856** 0.391
GMP 1 0.991** 0.559** 0.945%*
HM 1 0.622%* 0.980%*
vsl 1 0.795%*
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ns, *, **, respectively, non-significant means of, significance at 5% and 1% probability
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Table 5) Eigen vectors of component for drought sensitive and tolerance indices

Indices first second
component component
YP 0.148 0.615
YS 0.219 -0.044
STI 0.085 0.094
MP 0.184 0.286
SSI 0.876 -0.176
TOL -0.070 0.659
GMP 0.211 0.159
HM 0.234 0.107
YSI 0.040 -0.112
Yi 0.120 -0.023
%Variance 91.064 8.31
%Cumulative 91.64 99.95
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Figure 1) Biplot of studied genotypes for determination of best genotypes and indices under flooding and drought
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Figure 2) Clustering of studied genotypes based on drought tolerance indices
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ABSTRACT  Breeding rice for drought tolerance requires proper evaluation and analysis of genetic
diversity in breeding parameters are related to drought tolerance. To identify tolerant index and sensitive
rice genotypes to drought stress, an environment was conducted with 59 genotypes of rice in a complete
block design with three replications in two flooding and water stress conditions in 2013 growing season
in Aliadad Research Farm in Gonbad Kavous, Iran. Data variance analysis showed highly significant
differences among genotypes for all studied traits. Significant genetic variation detected between
genotypes and the traits evaluated. Analysis of correlation among the performance in terms of flooding
and drought and stress tolerance indices showed that the SSI, STI, MP, GMP, HM and Y| indices as the
best indicators in both flooding and drought stress conditions which could be detect the genotypes by
demonstrate robust, high-performance. Cluster analysis was performed using drought tolerance indices,
genotypes were divided into three groups. Genotypes with drought tolerance indices were used and they
were divided into three groups. Genotype-by IRAT177, IR62761-20,
IR60080-42, B6144F-MR-6-0-0, CT13382-8-3-M, UPLRIi-7, and Keywords:
IRAT212 were placed in third group and considered as the most © biplotanalysis
drought-sensitive genotypes. According to the indicators of drought waler stress
tolerance genotypes Caiapo, IR68702-072-1- 4-B and Pegaso considered Sgﬁaﬂgmgfé?gg
to have the highest yield in both environmental conditions and a high

STI as suggested tolerant genotypes.
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