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1- Stress Tolerance Index

2- Relative drought index
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Table 1. Phy5|cochem|cal properties of soil at the experimental site

CO Nitrogen Phosphor Potassium
pH Clay Silt Sand b Lo st .
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Table 2. Name and pedigree of studied durum wheat cultivars and promising lines

0yl Gei9) 0,5
1 Gl Hana (T.durum)
2 G2 Parsi (T. aestivum )
3 G3 SOOTY_9/RASCON_37//SOMAT_3.1/4/GRO_2/YUAN_1//ARLIN/2*ACO89/3/JUPARE C 2001
SOOTY_9/RASCON_37//SOMAT_3.1/5/GUAY ACANNIA/KUCUK/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1/8/AVTA
4 G4 /ALTAR 84/5/CHEN/ALTAR

84/3/HUI/POC//BUB/RUFO/4/FNFOOT/6/SORA/2*PLATA_12//SOMAT_3/7/SOOTY_9/RASCON_37
BOOMER_33/ZAR/3/BRAK_2/AJAIA_2//SOLGA_8/10/PLATA_10/6/MQUE/4/USDAS73//QFN/AA_T7/3/ALBAD/5/AVO/HU
5 G5 I/7/IPLATA_13/8/THKNEE_11/9/CHEN/ALTARS4/3/HU1/POC//BUB/RUFO/4/FNFOOT/11/ARTICO/AJAIA_3/[HUALITA/3/
FULVOUS_1/MFOWL_13/4/TECA96/TILO_1/12/SORA/2*PLATA_12//
P91.272.3.1/3*MEXI75//2*JUPARE
6 G6 C2001/5/ARTICO/AJAIA_3//HUALITA/3/FULVOUS_1/MFOWL _13/4/TECA96/TILO_1/6/RISSA/GAN//POHO_1/3/PLATA _
3//CREX/ALLA*2/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1
SOOTY_9/RASCON_37//STORLOM/S5/TOSKA_26/RASCON_37//SNITAN/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1/6

7 G7 IRISSA/GAN//POHO_1/3/PLATA_3//ICREX/ALLA*2/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1
8 s SOOTY_9/RASCON_37//SOMAT_3.1/3/SOOTY_9/RASCON_37//STORLOM/4/SOOTY_9/RASCON_37//GUAYACAN
TINIA/3/SOOTY_9/RASCON_37//LLARETA INIA
9 o PLATA_6/GREEN_17//SNITAN/4/YAZI_1/AKAKI_4//SOMAT_3/3/AUK/GUIL//GREEN/5/RCOL/GUANAY *2//SOMAT _3/
GREEN_22
10 G10 PLATA_6/GREEN_17/3/CHEN/AUK//BISU*2/5/PLATA_3//CREX/ALLA/3/SOMBRA_20/4/SILVER_14/MOEWE
P91.272.3.1/3*MEXI75//2*JUPARE C
11 G11 2001/5/PLATA_6/GREEN_17//SNITAN/4IYAZI_L/AKAKI_4//SOMAT_3/3/AUK/GUIL//GREEN/6/D94528/2*JUPARE C

2001/5/TARRO_1/TISOMA_2//TARRO_1/3/COMB DUCK_2/ALAS//4*COMB DUCK_2/4/SHAG_9/BUTO_17
12 G12 MAALLI/5/LOTUS_5/SORD_1/3/CANELO_8//SORA/2*PLATA_12/4/Y AZI_1/AKAKI_4//SOMAT_3/3/AUK/GUIL//GREEN

13 G13 SCRIP_1//DIPPER_2/BUSHEN_3/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1
14 Gl14 1A.1D 5+1-06/3*MOJO//RCOL/3/SOMAT_3/PHAX_1//TILO_1/LOTUS_4
15 G15 PLATA_6/GREEN_17/3/CHEN/AUK//BISU*2/5/PLATA_3//CREX/ALLA/3/SOMBRA_20/4/...
16 G16 TAMAROI/8/R143/RUFF//STIL/3/Y AVT79/4/SHWA/MALD/5/ALTAR 84/6/TILO_1/LOTUS_4/7/CAMAYO
17 G17 ADAMAR_15//ALBIA_1/ALTAR 84/3/SNITAN/10/PLATA_10/6/MQUE/4/USDAS573//QFN/AA_7/3/...
18 G18 WID22202/5/TOSKA_26/RASCON_37//SNITAN/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1/6/...
19 G19 SOOTY_9/RASCON_37//JUPARE C 2001/6/PLATA_6/GREEN_17/3/CHEN/AUK//BISU/5/PLATA_3//...
20 G20 ZHONG ZUO/2*GREEN_3//SORA/2*PLATA_12/10/PLATA_10/6/MQUE/4/USDAS573//QFN/AA_T7/3/...
150 Al 5 Lailey b 5l Lasee o 55 3 ,Slas dll 93 5:Sbe oozl b a5 Jeos slajasls
Suid i Jess el &olas! plb 8L, dal, vy
1-3p
Stress Susceptibility Index Ssl SSI = W (')
/ Yp)
; — vs/Yp)
Relative Drought Index RDI RDI /D) (")
Tolerance TOL TOL=Yp—-Ys (vv)
Mean Productivity MP Mp — YSLYP (¥Y)
Y= Ip
Stress Tolerance Index STI SIFTT = —3— (OY)
b
Geometric Mean Productivity GMP EVEFMF = ./ (Fe)(Fe) (OY)
Ys
Yield Inde Yl Yl == VO
i X S (V)
Ys
i ili YSI = — )
Yield Stability Index YSI Yp ©®)
Drought Index DI DI =Yg x (Ys /Yp )/Ys (W)
. Ys Yp
Mean Relative Performance MRP MRP = (:) + (=) (vq)
Ys Yp

Relative Efficiency Index REI REI = s e (v4)
y = (TS)(TS)
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Table 3. Combined analysis of variance grain yield for durum wheat genotypes in two experimental environments

across two years
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Table 4. Combined analysis of variance on grain yield for durum wheat genotypes by separation of two experimental

environmental environments

(MS) cluyyo S

df coljl a5,

U~ U Ot
YVIAA WY/AY \ Jlo
-[o-¥ VoA ¥ Jls /),
-Ivy* AR \a R
NN N \a Jlox uigs
-I¥A -I¥Y s s

s p g Aoy gy o)) S Jleis polaw §3 )5 gine oy 4 NS g % e

1- Singular valued composition
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Table 5. Two years grain yield mean and tolerance indices of durum wheat genotypes in stress and non-stress conditions
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Table 6. Correlation coefficient among different tolerance indices in barley genotypes
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Figure 2. Biplot of relationship among indices
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Figure 3. GGEBiplot diagram for simultaneous selection of genotypes for their yield and stability in both
environments
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Abstract

Drought is the most important limiting factor for durum wheat production in the
Mediterranean and other regions. Iran is located in arid and semi-arid parts of the word. In order
to identify the most effective stress tolerance indices and the most tolerant durum wheat
genotypes, this study was conducted as two separate experiments (one under normal irrigation
conditions and the other cut off irrigation after 50% spike) on 20 promising durum wheat lines
in a randomized complete block design at three replications. The research was implemented at
Neishabour Agricultural Research Station for two cropping seasons. Stress tolerance indices
were calculated using the two-year average yield, which were MP, GMP, STI, SSI, TOL, YI,
YSI, RDI, DI, MRP and REI. Biplot correlation equations could explain relation between grain
yield and calculated indices where GMP, MP and STI were the best ones under both conditions.
Lines 7 and 8 were identified as superior genotypes based on GGEBiplot polygon. Keeping in
view both yield and stability adopting GGEBIplot, line 7 was favorable. Also Line 7 was ideal
genotype in relevant biplot. Generally, results showed that GGEBiplot was suitable methods for
identifying superior genotypes based on biplot indices considering both yield and stability.

Keywords: GGEBiplot, Stress tolerance indices, Terminal drought stress, Yield



