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Fig. 1. Pattern of temperature and precipitation change in 2016-2017(a) 2017-2018 (b) cropping season in Karaj
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Tablel. Information of rye ecotypes evaluated in drought stress experiment

. c . Sk oyl ! .
oles ) [ osiss] ok province Sl
Number Ecotype/Cultivar Tl:) Origin

1 4 110026 Unknown Iran

2 19 110072 Unknown Iran

3 26 110085 Unknown Iran

4 35 KC13139 Unknown Iran

5 40 TNO06-3 Fars Iran

6 46 TNO06-22 Azarbaijan Sharghi  Iran

7 78 TN06-91 Azarbaijan Sharghi  Iran

8 108 TN06-220 Kerman Iran

9 119 TNO06-243 Hamedan Iran
10 Danko - -

(@55 5% 9 JWé 4t 3 Tlhol Sl duwgo (Flidins a8 )50 SB35 9051 @l ¥ Joor
Table 2. Soil analysis results for research field of Seed and Plant Improvement Institute (Karaj)

culas oS
Goe S S kb ey dl
depth EC pH OC P K  Texture K* Na®* Mg™ Ca™ S04~ CI' HCO; SAR
cm dS.m’ A —-mg.kg - meq.l"

0-30 1.26 85 047 529 228 CL 003 34 33 63 36 53 37 1.55
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Table3. Combined analysis of variance for traits in rye ecotypes in two growing seasons under normal and stress
conditions

s 3B U 39, . ) O3 039
. . S g aw adgle o Slos R
ey b o . .
o lio - Daysto LR LESTY) o~ Sl 1000 Grain ~ 41° 954
S.0.V o] Heading Days to flowering Flag leaf area Dry forage yield weight Grain yield
W a0 1366.87** 1647158%*  1002081.1%* 4.88%  626716.8%*
Year (Y)
SES GBS ga e 60,210 107249.1 s 868203.71 46.16™  1678284.4*
Drought (D)
S gl 81.67%* 96657.8 ™ 6298.62 25.49%%  2864.564"
Y *D
(G xJlo) yI55 o 2.83 5.83 35676.6 25554.45 0.49 2313.8
Rep (Y * D)
S5 4033 57.88m 70071.24 13215.06™ 0.76™  8751.8™
Ecotype (E)
Juwieadsst gy gpm 18.97%* 35724.88 1 20810.97 ™ 0.46%*  6833.1%*
E*Y
WX e oS
<:i 9 5.52m 7370 19084.72 1 14506.43 ™ 0.09™  2663.5M
E*D
estgdEJle g g 10.21 * 35111.55™ 19618.69 ™ 0.09  1215.02m
Y*D*E
s
72 687 3.95 20018.6 10475.6 0.11 1942.02
Error
CV%  Olpis cups 167 1.18 15.19 16.9 8.58 13.03

**and* significant at the 1% and 5% probability levels, respectively. IO 5 LY Jeisl mlaws 10 s pxe i i a4y Fg FE
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Table 4. Mean comparison of traits in rye ecotypes in 2 years study under drought and normal condition (LSD 5%)

Al 590 B 59, s adgle o Slos als 515 39 1o 0 ySlos
Condition Lyl Days to Heading Dry Forage yield 1000 Grain weight yield Grain
kg/ha g kg/ha
Normal Jloy 157.48 5735.5 44.59 4040.1
Drought S g 155.51 4034.3 32.19 674.8
LSD 17.03 1007.9 52.3 554.9

O Jguz) ol lis as 00 Jleix! maw jo (g)lo e
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it lp ol ol s s Sieen (GMP)
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Table 5. Correlation coefficients of traits in normal (above diagonal) and stress condition (below diagonal) in first year

1 2 3 4 5 6 7 8 9 10

1 dekeostB Ui 809" .0.008 -0.010 -0.704° 0429 0192 0.639° -0.402 -0.375
Days to Heading

2 #5130 1 0237 0.135 -0.828"* 0300 0.054 0.537 -0.506 -0.462
Days to Flowering

3 PR SRTE G 4sa 0.654" 1 0.886™ 0.017 0564 0567 0487 0.326 0.375
Leaf area

4 s adgle oot 0368 20263 0.024 1 0.092 0349 0384 0266 0.283 0.320
Dry Forage Yield

5 sl ol 0568 0.166 0248 0.901° 1 -0.255  -0.102 -0.393 0.272 0.245
Grain Weight

il 8 ,Sloc * * o o * *

6 -0.493  0.337  0.716° 0.594 0.703 1 0.946™ 0.932** 0.636° 0.675
Grain yield

7 see oSl 189 0371 0593 -0.186 -0.105  0.482 1 0.763*  0.704* 0.734"
Mean Productivity

8 FN 0576 0166 0135 -0.646° -0.636" -0.198 0.763" 1 0.080 0.123
Tolerance

9 Sfdas gusin xSle 301 0418 07697 0409 0516 0959 0703  0.079 1 0.99*
Geometric MeanProductivity

10 PE e A 308 0395 0.760° 0409 0534 0950™ 0725 0.111 0993 1

Stress Tolerance Index

*and* significant at the 1% and 5% probability levels, respectively.
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Table6. Correlation coefficients of traits in normal (above diagonal) and stress condition (below diagonal) in second
year using Pearson method

1 2 3 4 5 6 7 8 9 10

1 s 590B U 39, o

Days to Heading 1 0776 0387 -0.195 -0.098 0070 -0.087 0383 -0.126 -0.113
2 BTG 59,

Days to Flowering 20126 1 0339 0008 0309 0380 0249 0464 0210 0.239
3 2 o .

Leaf area -0.054 068" 1 0372 0080 -0.109 -0246 0257 -0.269 -0.275

i adgle 5 ,Shas

4 Dry Forage Yield 0.033 -0.769™ -0376 1  -0314 -0340 -0259 -0.335 -0.228 -0.258
5 als 513 (539 ” .

Grain Weight 0.084 -0352 0.156 0.806 1 0.682° 0606 0478 0578 0616
6 ails 8 ,Slos . . Kok w4k

Grain yield -0.248 -0.506 -0.662° 0304 -0.026 1 0934 0.601 0.896™ 0914
7 o).ihm u.«.ﬁal.w * sk sk ok

Mean Productivity -0.038 -0.674" -0.616 0529 0267 0.898 1 0275 0996 0997
8 oo *

Tolerance 0456 -0402 0069 0517 0.651° -0.177 0275 1 0185 0227
9 O)S.L»A w.\.}b U’S’JL& * sk *k ok

Geometric mean productivity -0-101 -0.647" -0.628  0.486 0205 0.944" 0992 0.55 1 0997
10 u:w JA’” ud’u * ® *ok ok *ok

-0.079 -0.678" -0.644" 0.536 0.257 0.923™ 0.996 0.211 0.996 1

Stress Tolerance Index

**and* significant at the 1% and 5% probability levels, respectively.
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Fig.2. Bi-plot of first two principal components for characters and stress indices in rye ecotypes in water stress condition

in first year (STI: stress tolerance index, GMP: geometric mean productivity, TOL: Tolerance, MP: Mean productivity,
FY: Forage yield, YS: Stress grain yield, YP: Non stress grain yield, DH: days to Heading GW: Grain weight)
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Table 7. Eigen values, relative variance and coefficients of principle components in rye ecotypes

under water stress condition in first year

Traits olaw Component 1 Component 2
Days to Heading aliww joob U 39, 0.1249 0.4687
Forage Yield adgle o Slos -0.2208 -0.0731
Grain Weight FHESN [T -0.1361 -0.4443
Stress Grain Yield S 50 ails 8 ySdlos -0.4139 -0.2615
Non stress Grain Yield G gy 4ild 8 Slas -0.3199 0.4011
Mean Productivity o Sdlos (ko -0.4209 0.2705
Tolerance S -0.1656 0.4954
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Fig. 3. Bi-plot of first two principal components for characters and stress indices in rye ecotypes in water stress condition
in second year (STI: Stress tolerance index, GMP: geometric mean productivity, TOL: Tolerance, MP: Mean

productivity, FY: Forage yield, YS :Stress grain yield, YP :Non stress grain yield, DH: days to Heading GW: Grain

weight)
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Table 8. Eigen values, relative variance and coefficients of principle components in rye ecotypes under water stress

condition in second year
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