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2- Tolerance Index
5- Harmonic Mean
8- Yield Index

1 Mean Productivity

4- Geometric Mean productivity
7- Yield Stability Index

10- Drought Index

13- Stress Susceptibility Normal Percentage Index

11- Abiotic Tolerance Index

3 Stress Tolerance Index

6- Stress Susceptibility Index

9- Relative Drought Index

12- Stress Susceptibility Percentage Index


http://dx.doi.org/10.29252/jcb.12.34.185
http://jcb.sanru.ac.ir/article-1-1107-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.29252/ch.12.34.185 ]

W Jood sl adls jl edlil L )90 paiS slacuis] o (Suid (A5 4 Jood (L)l

Olie dn oy o dnads il 5 (adaosy abje g
o8] olislon ol 3,5 4Ll lSa 43 p,SolS A-
ol odal V S5 3 WA SAY ely; Sl oS
B lie 4y g aloye 93 (b (oSS o)l gl nl
5 mriis loyn > sl (g 45 ol o
Jlesl syl sl 5l s aiin ¥ alold 4 (g)lol uegd
S oslisl Ly g plosl S 90 skl gy d )5
6)9d LS_JD b (g S0l s o ol Ob:‘:" e c\;lwl
e slacide Lojlue g adi odalin (g)lon ga A3,
plosl jlwl (5 9 Sl pgos Ly g (oliond ©j904
Loy g2 Vg3 5l b ouis) me llejl 3 )5
oleS L Loy S Joame (JolS' (S 5l gy 545
Sr=Soilasl gl b ccslby Wintersteiger iyl
am gl o bgpe 0 pled 1S 55 4y 5 Sles
Ol LaS5 (o)l g wed bly s 3 asils il b
PGS e 08 2 33 Slee (e 9 035 il
20y Slas e 4w (455 3 Sas) ol Cavd @
o ooyl Lacagy 2Ll lp i s ks
0 Lbu_uy) .))_glo.f— )l odlawl L »2) dl.asuml.w S
155 dawle eSS 65kl g wud bl yis

(V) (SSI) s & ol 2L

NE ? Sl=1-2 ()
14

(1) (RDI) i (S5 ol

RDI = (YS/Yp)/(¥s/T;) (v

(YY) (TOL) Josss sl

TOL = YP_YS (Yl

(YY) (MP) ()90 02 a3l

MP = (Ys+Yp)/2 (f

(1) (ST1) 5 ¢ o sl

STI = (Ys X ¥p)/(¥p)? (®

(V) (GMP) (g0 02 (sdids (5:5keo a3l

GMP =2%/Yp x Vs (¢

(39) (Y1) 3,Skae il

Y1 = Ys/¥, (v
(F) (YS1) 3,Shoe el pasl

YSI=Ys/Yp (A
(\A) (D1) (S ) Cuoglio o> Sl

DI=Ys (Ys/Yp)/Ys @
(1Y) (MST1) b 390 5 & Jos s

(-

Ki=Y2/%"  K,=Y2s/¥s® MSTI=KixSTI
(V) (AT 055 pe sl i Jooo yadli

8l o b gasls ool Vb e 15 i
L (Vo) 500,8 cunl 55 4 Jood (YL im0 onias oyl

09 oz lame 9> @ (iSly il 1) e
o 53 30 )3 & Qb)) A og)S 2,5 (abaib
2 hid &S Slacuie) B g, 5 (auib oYL 5 Slee
lis) C g5 (55 (VL > Slae 5 (9 o
Dogy (0 oo 2,Sles i bao 3 oS
(6 sl oSlee b 93 0 &S placuis))
o3y i bl cod esy) ol Sy MP
23y Slos ey BMS] 5 0055 3Ly idd b &S 0l
9 9Bl Bl 0Loj (s 5 15 g (A5 e bl
s Sazel B g )lno 1, STI Lasli 35 (V0) o) et
2y GBS g G5 Ll 3 Jeae  pB)) Sl
Ol oot pl8 | Gl s wlgi 0 SSI 9 TOL 0l
(") o HlSod g Lian (VD) 59 a8ly S5 o Sis
ol (ol 1, TOL 4 MP GMP STI cla_asls
oalawl Sid i 4o Fwl Blod | lbaews gy op e
W,8

3y Slae oyt YSI (Yl jsolis b ol 59, oo L]
Al awls (a5 Ll b )3 o g GRS (g baulpd 3 wa
o rslaie & (oS (V) ghles 5 Sl (Y0)
slapadld oo oL paiS (o] ) (Sis Jood
o la s ls oyt olgie 1) GMP 3 MP STI
03,8 (Bye Jpaza p Sl olelid

S9) = eSS )Ll 8B (BuioS cl ol ) S
lwlid 9 poygd pAS Aidpiy oy )3 Wl 3)Slee

TR
9 43 3y Slos 1 (oSS ()Ll FI gy polate &
)‘ ool l_: PR Ia;])_w a4 J_.o?u.a LngL))Y L;)L»L.w
PSS isudel g WY ay Jeod sl esls
Tl B3 5 (V Jgdo) cudans sald o8, olyen 4 pg)9
)l blid 93 3 LSS g b (Bolad ol (slacSsh
B> Brg 423 0 m olpl ©pf g &l (hluaS
LB L o (o ye B Veg arp¥e g (55 Jobo
Jlo (b hleaS gl pged 355 53 by> gdaw 5l 3o VI -
o515 Lok cldls b )S L8 bl 2)5e05 AV (e
alojl @58 8BS Sgo @peyie oy A Ve
Lacigs) cpm dhold g o ¥V Jsb & cudls cs) & Jols
Glt) g b))l an (sladgS g yia ilu VIO
V0 5 A 5o a3 d oP205) yasd g (pyigel
Oisr JS 53 oS5l e Plas) LS )3 )55l
P 53 (palls yiud JLisSa 3 p 5o LS 70 5 Lalls
2 posgel Sl Sygodr gy 395 edile Bl g il


http://dx.doi.org/10.29252/jcb.12.34.185
http://jcb.sanru.ac.ir/article-1-1107-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.29252/ch.12.34.185 ]

VAY

J el laceigs 4l sl (eSS ol 5 o bl
oay & o Jly ogeil olbly e pbsl
b plxl adly &Sl Bgipanl 5 B9)S9elsS
osbly 235 5 S ye Ojge 4 3 Sles uib)ly 4 je0
el 5 plogl ol LolS elaSsly &y ) sl
g sbuadls o daly oyn g enY xS
by Bl o) 4 sladgs 4328 oy, I adlas
0k oluly (sl alol lee ) oslaal o)l
4 wps gy 4 blele 4 4 g ead 3l
A5 ol LSl LiSge b g bl (sladilse
ey 9 SPSS16 ey 5l eslizl b (g)lel (slacjos

i plosl EXcel liale 5 5l ooldtul b baylages

s

204

11!45\11 1/14 9

____._._--34

B ol By @

— —mm Sk

WA il /¥ 0yl /o3l Jbo /ely5 o lS oMol anliimg}y
ATl =[(Yp = YS) I((Vp /Y]l x [A[Ys x Yp] ()
(YY) (SSPI) a5 & Cunmlus o yd a3l
—|Yr v
SSPI = [(B)/2(F,)| x100 (VY

(YY) (SNPI) (a5 g a5y e Jgame (30 a3 L
(v

SNPI= [{/(Yp + Ys)/(Yp — Ys)]
x [/Yp x Vs xVs]

(Ya) (HARM) Kaisala uSilo sl

HARM= (2(Ys)(Yp)IYs +Yp) _ (¥
3,8les 1ke iy @ Yp, Y dp 5 YU o¥olee 1
P 38des 5 555 o lp (eSS lul g >l

20

Xidu) G R Cadga ) Aa A

— ) A Ay

Ol o] 3 WWAF -AY Jlo olyj Jead Job o led pShs o JBlis (5,0 -V IS
Figure 1. Rainfall, minimum and maximum temperatures during growing season (2017-18) in Gachsaran station
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Table 1. Pedigree of studied durum wheat lines in rainfed and supplementary irrigation conditions
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Table 2. Combined analysis of variance durum genoteps for grain yield in rainfed and supplementary irrigation

conditions
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Table 3. Comparison of durum wheat genotypes mean yield (Kg/hec) based on drought tolerance indices
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Table 4. Analysis of variance for drought tolerance indices in durum wheat genotypes
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Table 5. Factor loadings, Eigen values, expressed present of variance and cumulative present of variance after varimax rotation for drought tolerance indices in durum wheat
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Table 6. Simple correlation coefficient between mean yield of durum wheat in rainfed and supplementary irrigation

conditions and drought tolerance indices
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Figure 2. Grouping of durum wheat genotypes according to drought tolerance indices and grain yield
under rainfed and supplementary irrigation condition using Ward Minimum Variance Method
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Table 7. Groups mean, mean deviation of each group from total mean and standard deviation of mean for the indices investigated in durum wheat genotypes
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Figure 3. Grouping of durum wheat genotypes based on yield in rainfed, supplementary irrigation and STI index
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Figure 4. Grouping of the studied genotypes using first and second factors based on toleranc indices
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Abstract

In order to evaluate the drought stress tolerance of durum wheat genotypes, an experiment was
conducted at Gachsaran Dryland Research Center, Iran during 2017-18. A total of 18 durum wheat
genotypes were studied in a randomized complete block design with four replications under rainfed and
supplementary irrigation conditions. The results of combined analysis of variance showed that
supplementary irrigation significantly increased grain yield. In supplementary irrigation condition, the
genotypes 16, 17 and 18 and in rain fed condition the genotypes 4, 16 and 17 had the highest grain yield
per hectare. The stress tolerance indices were calculated based on yield of genotypes in rain fed and
supplementary irrigation conditions. With considering of significant positive correlation between grain
yield in the rain fed condition (YS) with relative drought index (RDI), mean productivity index (MP),
stress tolerance index (STI), yield index (Y1), geometric mean productivity index (GMP), new drought
resistance index (DI), improved stress tolerance index (MSTI), non-Stress Environmental Stress Index
(SNPI) and harmonic Mean Index (HARM), these indices are suitable for identification of stress tolerant
lines. Stress susceptibility index (SSI), yield stability index (YSI), abiotic stress tolerance index (ATI) and
stress sensitivity percentage index (SSPI) did not play a significant role in the differentiation of
genotypes. On the other hand, there was a significant positive correlation between grain yield in
supplemental irrigation with TOL, MP, Y1, MSTI, SSPI, ATI, SSI and STI. Grouping of genotypes using
cluster analysis method showed that the genotypes were classified into four distinct groups and genotypes
4,16 and 17 were in the fourth group with the highest tolerance indices compared to the other. Genotypes
7, 8 and 10, which had the lowest yield and also the lowest amount for the most indices, were identified
as the most susceptible to drought stress. The results of factor analysis confirmed the above results.
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