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Determination of chromosomes controlling physiological traits associated
to drought tolerance in rye
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Tablel. Mean squares for physiological indices in additional lines and varieties.

a5 &y o T s g T oslizal ST, S8, Cuslie ey s

S.0.V. s lin ©sl3T b, +oT 5 3 6

df Relative water ~ Relative water Water use Stomatal Chlorophyll

content loss efficiency+ resistance fluorescence

Replication IS 2 183.58* 0.000006ns - 0.869ns 0.002ns
Genotype s 10 2151.83** 0.0003** 0.002** 7.92%%* 0.002ns
Error olzsl 20 45.79 0.00000071 0.000061 0.979 0.001
CV% Sl e - 5.84 8.65 5.46 15.0 447

ns, * and **: Non significant, significant at the 5%nd

TN 570 Jlazl mlaw 53 ols ma 5 513 gme b o3 5 4 *F 5 ¥ s

el o allas (dfe = YY) 3l Sl 2 b B s 5 6l L) 5, WUE

1%robability levels , respectively.

+ WUE was studied in greenhouse condition using completely randomized design (df = 22).
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Table 3. Matrix of correlation coefficients of physiological indices and traits

Traits X1 X2 X3 X4 X5 X6 X7 X8 X9
Chlorophyll fluorescence(X1) 1.00

Relative water content(X2) 0.53™

Relative water loss(X3) -0.11™  -0.21™

Stomatal resistance(X4) 0.47™  0.47%  -0.79%*

Stress tolerance index(X5) 0.07™ 0.38™  -0.77* (.79%*

Germination stress index(X6) 0.15™ 0.45™  -0.71*  0.69*  0.93%*

Grain yield in optimum condition(X7)  0.07™ 0.49™  -0.71*  0.73%  0.97*%  (.94**

Grain yield in Stress condition(X8) 0.25™  0.86** -0.86** 0.86** (0.95%F (.94*%x  (.9]%**

Water use efficiency(X9) 027" 0.53™  -0.49™ 041  0.63* 0.75%+  0.68* 0.62*

Multiple selection index(X19 0.65* 0.74**  -0.70* 0.85%*% 0.72%* 0.75%  0.71* 0.83%*%  (,73*

ns, * and **: Non significant, significant at the 5%nd

SRk 3k

IN 570 Jlea| Cb.»ﬂ)} BIENEEVIP S EYEET IR PR A RN |

1%vels of probability , respectively.

(Y8) 25 Tyl 5o ails s Slae (6l 8 0 06 5, & 05 S5 25 3l Jool ol =8 Jpr

Table 4. Results of regression analysis based on stepwise method for grain yield

under stress condition

o R S bl olzsl T Sig. T
S0V St gl bi) (SE b)
Relative water loss by s g T -991.92 333.44 -2.97**
Stomatal resistance S, Calie 5.52 1.82 3.04%** 0.005
Water use efficiency T Sl eslizal ST, 276.83 120.64 2.29% 0.029

.'/.\3'/.0JL.:>\CE.~):)1:‘5'~\',.;;4€:**j*

*and ** : Significant at the 5%nd  1%evels of probability , respectively.

Multiple r = 0.85
R?=10.73
R%adj =0.70

Ys=13.13-991.92(RWL) + 5.52 (SR) + 276.83 (WUE)

A Ll 53 @l 5 Shas 0 g £ 5 bl 325 51 Jool gmls -0 Uil

Table 5. Results analysis of variance of regression for grain yield under stress condition

S.0.V. s e df sS MS F Sig.F
Regression g S5 3 15175.24 5058.42 25.49%* 0.000
Residual sl 29 5755.52 198.47

Total IS 32 20930.77 -

** : Significant at the 1%evel of probability
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Fig. 1.Comparison of additional lines and varieties based on MSI
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Fig. 2. Selection of additional lines based on Fernandez model
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Table 6. Matrix of correlation coefficients of indices with components 1 and 2 based on

principle components analysis

K Lhu.a:- L
Slaws Ys STI GSI Yp MSI SR RWL WUE CHF RWC

Waad 30

PCAl  Jsadg  0.97*%*  093**  0.93*  091** 091** 0.87** -0.82ns  0.74** 040ns  0.30ns
PCA2  essaddpe -0.13ns  -027ns  -0.17ns  -0.27ns  0.36ns 0.07ns  0.30ns 0.1lns  0.81*%  0.75%*
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Fig. 3. Selection of additional lines and varieties for drought tolerance based on principle
components analysis and biplot method
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