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6. Stress Tolerance Index (STI)

7. Grain Yield in Drought Stress Conditions (Ys)
8. Grain Yield in Control Condition (Yp)

9. Yield Stability Index (YSI)
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1. Stress Intensity (SI)

2. Stress Susceptibility Index (SSI)

3. Mean Productivity (MP)

4. Tolerance Index (TOL)

5. Geometric Mean Productivity (GMP)
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Table 1. Name and pedigree of studied barley genotypes

olou 4ol 0yl
No. Genotype <wigj  Pedigree
1 Bahman et WA 2196-68/NY6005-18, F1//Scotia |
?  EDBYT82 " oCeresWIzLSaEmiralkaroon
Goharan (EDBYT-82-9) oleS  Rhn-03//L.527/NK1272
Jolge (EBYT-83-17) «&l> MAKOUEE//ZARJOW/80-5151
Mahtab (EBYT-84-10) olye Bereke-54
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Table 2. Physical and chemical properties of trial site soil at the depth of 0-30 cm

Colon

S edl ; ool s olys oo Gd el
Gos Texture 4Rl (oSl Organic Calcium N P K
Depth Soil pH EC(ds/m)  matter (%) carbonate (mg/kg)  (mg/kg) (mg/kg)
030 U 75 2.1 0.61 215 45 9.6 286
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Table 3. Analysis of variance of grain yield data of the barley genotypes during two years in normal

irrigation and drought stress conditions.

4y (MS) ©las yo (uSlso

o5t e (S
S.OV. Ol bo DF Normal Drought stress
Year Jle 1 60.52** 58.08*
Error a a s> 4 0.37 6.47
Nitrogen 0595 3 1.39* 27.57**
Year x Nitrogen 0390 5o Jw 3 3.35** 0.49"
Error b bgs 12 0.25 1.46
Genotype i g 1.44** 9.22**
Year x Genotype 0395 X Jlw 0.86* 5.65**
Genotype x Nitrogen 0395 X i gi 12 0.24" 2.47m
Year x Genotype x Nitrogen 0595w X gaigii X Jlw 12 0.27™ 2.25™
Errorc C sls 64 0.34 151
CV() (1) Ol S g - 18.31 17.22

*% * g

feN g o lo0 Jiol mhaw j0 gl pre 5 (5hls s pac odimalis s a4 g ¢
ns *and **: Non-significant and significant at the 0.05 and 0.01 probability levels, respectively
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Table 4. Mean Comparison of grain yield of barley genotypes in normal irrigation and drought stress

conditions
Jole Jboy S

Factor Normal Drought stress
i 995 Bahman 6.92% 3.758
(Genotype) EDBTY-82-6 5.86" 3.28%
Goharan 5.93° 3.25°
Jolge 5.48° 3.11°
EBTYC-84-10 6.78 3.39%®
(LS o P;,LS) 59 3 0 4,98¢ 3.478
Nitrogen (Kg/ha) 50 5.75P 3.582
100 6.69° 3.29%
150 7.128 3.09°

L0555 (5,0 sme BT /0 Lot o 40 SSls (glarals wiz ee3T wlel 5 gt pa 40 il By b sla ik
Means followed by the same letters in each column are not significantly different at 5% probability level,

according to Duncan’s Multiple Range Test.
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Table 5. The values of drought tolerance indices for barley genotypes during two years in different fertilizer treatments
2 P55 okS) (35950 -
(s T8 SSI Ysl  To  MP STl GMP Yp s
) Genotype
Nitrogen (Kg/ha)

Bahman 0.50 0.77 1.82 4.83 0.60 4.68 574 392

EDB-82-6 0.59 0.73 1.46 4.18 044 407 491 345

(Control) 0 Goharan 0.40 0.82 1.20 3.97 0.39 3.83 457 337
Jolge 0.17 0.92 0.70 3.70 0.35 3.61 405 335

C-84-10 1.06 0.51 3.13 4.80 054 453 636 324

Bahman 0.59 0.73 2.18 4.80 054 453 589 371

EB-82-6 0.66 0.70 2.22 4.74 054 449 585 3.63

50 Goharan 0.74 0.66 1.82 4.23 0.46 405 514 332
Jolge 0.62 0.72 1.48 4.33 0.48 420 507 3.59

C-84-10 0.99 0.54 3.36 5.28 064 491 696 3.60

Bahman 111 0.49 4.15 5.87 0.78 542 794 3.80

EB-82-6 1.00 0.54 2.85 441 044 409 595 286

100 Goharan 1.03 0.53 3.33 5.03 0.58 464 648 3.39
Jolge 1.15 0.47 3.90 4.74 0.47 417 6.69 280

C-84-10 0.85 0.61 2.92 4.96 0.56 462 642 349

Bahman 1.18 0.46 4.52 5.84 0.74 528 811 3.58

EB-82-6 1.12 0.49 3.82 5.06 0.58 462 697 3.15

150 Goharan 1.30 0.40 4.26 4.92 0.51 434 705 279
Jolge 1.16 0.47 3.42 441 0.42 392 612 270

C-84-10 1.08 0.51 4.14 5.29 0.57 462 736 322

thaugle (6,90 00 Ll MP ¢ Jazs (asls TOL ¢ o5 & ol a3l SO« s Loyl 00 Slae :YS ¢ s e bal i 0 5 Slae :Yp

S Slas glul as i (YSH ¢ oo (asli STI 6,90 0 (swiid 2Klo (2L :GMP
YP and YS= grain yield in control and drought stress conditions respectively, stress susceptibility index (SSI), tolerance index
(TOL), mean productivity (MP), geometric mean productivity (GMP), stress tolerance index (STI), yield stability index (YSI)
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Table 6. The correlation between drought tolerance and sensitivity indices

Yp Ys SSi YSI Tol MP STI GMP

Yp 1

Ys 0.88* 1

SSi 0.48 0.05 1

YSI -0.47 -0.06 -0.98** 1

Tol 0.96** 0.73 0.7 -0.67 1

MP 0.98** 0.94** 0.36 -0.35 0.92** 1

STI 0.95** 0.97** 0.22 -0.23 0.84* 0.99** 1
GMP 0.97** 0.96** 0.29 -0.29 0.88* 0.98** 0.99** 1

oY g0 Jleil e 58 (g0 dre sdiaslid i 5 4 g TS

ns, * and **: Non-significant and significant at the 0.05 and 0.01 levels of probability, respectively.
tlawgio (6,90, sl MP ¢ Lo (asls TOL ¢ 25 4 Cowlas a3Ls SSI ¢ 25 Loyl 1o )0 0,50ee 1YS ¢ 25 8 Lyl 10 0 Slae :Yp
S Slas glul aslis (YSH ¢ oo (o li STI 6,90 40 (swiid (2Klo (2L :GMP
YP and YS= grain yield in control and drought stress conditions respectively, stress susceptibility index (SSI), tolerance index
(TOL), mean productivity (MP), geometric mean productivity (GMP), stress tolerance index (STI), yield stability index (YSI)
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Table 7. The results of the principal component analysis based on grain yield in both the environment and the values of
the drought tolerance indices in different nitrogen fertilizers application

O39rw Ll PS5 okS o PSS Ve S AT
N Control 50 (Kg/ha) 100 (Kg/ha) 150 (Kg/ha)
el adlzo adlgo adlgo adlzo
Index Component Component Component Component
Jo £9d Jd £3d Jo pgs Jo £9s
First Second First  Second First  Second First  Second
SSI 0.36 0.34 0.32 -0.46 0.19 -0.55 -0.06  -0.66
YSI -0.36 -0.34 -0.32 0.46 -0.19 0.56 0.06 0.66
Tol 0.38 0.23 0.40 -0.08 0.35 -0.34 0.36 -0.30
MP 0.39 -0.17 0.39 0.17 0.42 0.13 0.42 -0.01
STI 0.37 -0.31 0.40 0.11 0.41 0.19 0.42 -0.01
GMP 0.38 -0.24 0.39 0.21 0.40 0.23 0.42 -0.01
Yp 0.40 0.02 0.40 0.06 0.42 -0.05 0.42 -0.10
Ys 0.09 -0.73 0.16 0.70 0.33 0.40 0.41 0.17
_ ohspdlie g 4g 1.76 6.22 171 533 255 562 223
Eigen value
oeibolg e ey 00 90 778 213 667 319 703 278
Cumulative var.
ST 774 994 758  99.1 66.7 986 703 981

Cumulative percentage
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Fig. 1. Biplot diagram of drought tolerance indices for genotypes based on first and second components in control

treatment of nitrogen (0 kg/ha).
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Fig. 2. Biplot diagram of drought tolerance indices for genotypes based on first and second components in 50

kg/ha nitrogen.
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Fig. 3. Biplot diagram of drought tolerance indices for genotypes based on first and second components in 100 kg/ha

nitrogen.
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Fig. 4. Biplot diagram of drought tolerance indices for genotypes based on first and second components in 150 kg/ha

nitrogen.
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