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Genetic evaluation of physiological Traits related to drought tolerance in some
bread wheat genotypes under rain-fed conditions
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Table 1- Analysis of VVariance of Physiological Traits of Bread Wheat in Dryland Conditions

S.0V df RWP LWL RwWL RwWC ELWR YS
Block 2 0.001™ 0.0002 "™ 0.003 ™ 0.015" 0.001 ™ 251.058 ™
Genotypes 18 012" 0.004 0.013 0.003 ™ 0.002"™ 1648.018™
Error 36 0.004 0.001 0.002 0.004 0.001 343.324
S.0Vv df ETE WUE CMS FVIFM LGV
Block 2 16.44™ 0.004 ™ 0.153 ™ 0.019 ™ 2.746 ™
Genotypes 18 11.94 ™ 0.013" 13386.00™ 0.010™ 989.14"
Error 36 7.94 LYYE 91.85 0.006 046.7

7N 570 Jlazl cla.»,: DI (Sme g yls gme 8 e o NS

ns, *, **: Non-significant Significant at 5% and 1% probability levels, respectively

P RWC(ao,9) ot oy r 5168 1 53 oks (o085 T - ELWR (im0 2 0.8 il 5 Shae Y'S «o3l3T a s f (ol i i :S.0.V
&y easbais 0T 1 RWP(as,5)e8 ) iy 51T 0 LWL 3) a8 y50msjl s T 010t RWL ((40,5) o8 1 s OT (s
o2 05 ST O e 0leily t WUE e syl CMS dl e 3 ol oS FVIFM (8 K45 403 1 LGV (s )
(oS 2 20 8) 3,5 5 s Olentily ETE (S
S.0.V: Source of variation, df: Degree of freedom, YS: Stress Yield (gr m-2), ELWR: Excised leaf water retention(%), RWC: Relative water

content(%), RWL: Relative water(%), LWL: Leaf Water Loss(%), RWP: Relative water Protective(%), LGV: leaf greenish value, FV/FM: Chlorophyll
Fluorescence, CMS: Cell membrane stability, WUE: Water Use Efficiency(kg m-3), ETE: Evaporate Transpiration Efficiency(kg m-%).
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Table 2. Comparison of mean physiological traits of Bread wheat in rainfed conditions

Codes Names ETE WUE CMS FVIFM LGV RWP LWL RWL RWC ELWR YS
(kgm-3) (kg m-%) ) (%) (%) (%) %) (grm=?)
1 wc-47456 12.40 0.10 199.53 0.71 46.13 0.24 0.19 0.21 0.62 0.43 24.30
2 Pishtaz 14.29 0.30 85.00 0.67 47.03 0.28 0.24 0.13 0.63 0.42 69.66
3 wc-4566 9.43 0.18 156.62 0.67 46.80 0.25 0.22 0.14 0.72 0.42 41.66
4 wc-46697-11 16.05 0.26 256.46 0.74 50.53 0.14 0.30 0.18 0.72 0.40 59.95
5 wc-47367 15.17 0.22 85.97 0.64 51.26 0.22 0.25 0.19 0.67 0.41 51.47
6 wc-4780 12.85 0.16 140.07 0.65 44.16 0.32 0.20 0.19 0.65 0.44 36.80
7 wc-47636 13.83 0.28 106.96 0.76 46.40 0.22 0.20 0.19 0.69 0.42 64.47
8 wc-47381 10.08 0.26 54.07 0.67 49.36 0.27 0.20 0.06 0.70 0.44 60.14
9 wc-4584 11.76 0.24 252.50 0.74 44.46 0.29 0.23 0.11 0.68 0.34 55.99
10 wc-4530 13.46 0.27 69.62 0.67 45.20 0.17 0.25 0.09 0.63 0.40 61.63
11 wc-47341 12.58 0.13 230.64 0.72 46.43 0.26 0.23 0.17 0.64 0.44 28.99
12 wc-4931 13.06 0.52 167.49 0.64 49.93 0.26 0.20 0.17 0.65 0.46 119.75
13 wc-5053 13.07 021 125.67 0.54 49.27 0.30 0.19 0.20 0.65 0.45 48.55
14 wc-47619 10.80 0.33 80.40 0.77 45.46 0.17 0.25 0.24 0.70 0.42 76.85
15 wc-47360 11.59 0.33 86.01 0.75 49.63 0.20 0.17 0.14 0.65 0.43 74.98
16 wc-47628 11.99 0.22 113.63 0.73 46.33 0.09 0.30 0.30 0.73 0.40 50.88
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17 wc-4640 8.81 0.04 70.14 0.71 47.73 0.23 0.22 0.34 0.71 0.40 9.43
18 wc-4823 10.28 0.29 64.66 0.77 45.80 0.176 0.25 0.20 0.67 0.42 66.50
19 wc-5047 9.79 0.24 191.53 0.68 43.90 0.12 0.27 0.16 0.65 0.43 55.30
LSD 0/01 6.25 0.17 21.28 0.17 5.89 0.15 0.08 0.10 0.15 0.08 41.14
Max 16.05 0.52 256.45 0.77 51.26 0.32 0.30 0.34 0.73 0.46 199.75

Min 8.81 0.04 54.07 0.54 43.90 0.09 0.17 0.06 0.62 0.34 9.43

Me 11.97 1.09 135.64 0.70 47.14 0.22 0.22 0.18 0.67 0.42 55.63

axlllae 3590 Wlao (e yilo yhad 51 )15 ) (S5 9 (o Flo 53 5l 5 YU) (i 9 (o il -Y Jouo
Table 3- Phenotypic (Uppper off-diagonal matrix) and Genetic (Lower off-diagonal matrix) Correlation coefficients of

the studied traits

YS CMS ELWR RWC RWL LWL RWP WUE ETE LGV FVIFM
YS -0.11 0.04 -0.03 021 -0.04 -0.04 1.00" 0.12 0.09 -01.01
CMS -0/14 0.27 -0.04 -0.08 0.08 0.04 -0.13 0.11 -0.08 -0.03
ELWR 0/33 -0/18 -0.39 -0.10 -0.64™ 0.12 -0.05 -0.45 -0.13 -0.46"
RWC <1’ <1 <<1 0.24 -0.06 -0.12 -0.10 0.03 -0.13 0.13
RWL 0517 012 0.20 <<1’ 0.23 -0.09 -0.23 -0.01 0.08 0.21
LWL 0.03 0.17 0.12 <1’ 0.20 -0.06 0.01 0.16 -0.08 0.05
RWP -0.20 0.08 0.25 <<1° -0.55™ -0.94" -0.06 -0.01 0.10 -0.22
WUE 1.00™ 0.13 0.37 <18 -0.50° 0.06 -0.19 0.09 -0.01 -0.07
ETE 0.17 0.39 0.20 <<1® -0.46" 0.44 -0.21 0.21 0.05 0.16
LGV 0.47° 0.17 0.91" <<1% -0.18 -0.27 0.03 0.55" 1.2178 -0.15
FVIFM 0.13 -0.04 -0.08 <<1$ 0.23 0.76 -0.81” 0.17 0.12 0.14

g aly e S (S (st (K5 lily im0 425 b AN 5 1D Lo s 53 b ne 5 8

: Significant at 5% and 1% level of probability. $: Due to the amount of genetic variance, genetic correlation was a based estimate.
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Table 4- Estimation of Genetic Parameters of Physiological Traits in Dryland Conditions

. CovG  Cowp 2
Traits ~ Mean o’ o% 0% ) ~ h%s  ch2bs PCV GCV ECV GG
(YSi)  (YS,i)

YS 55.63 43489 77820 34331 - - 0.56 - 50.14 3748 3331  57.73
CMS 134.7 4431.30 4523.14 91.84 -189. 8 -205.9 0.98 0.92 50.16 49.65 7.15 101.24
ELWR 042 0.0007 00009 00003  0.18 004 070 4.85 7.21 6.05 3.39 10.45

RWC 0.67 0000 0.0039 00040 -0.10 -0.36 0.03 1.90 9.26 - 9.40 R
RWL 0.18 00036 00061 00025 -0.64  -045 059 1.42 4250 3265 2721 5167
LWL 0.23 0.0008 0.0024 0.0016 0.02 0.06 0.34 0.34 21.39 12.46 13.37 15.03
RWP 0.23 00025 00071 00046 -021  -009 035 2.23 3735 2219 3004  27.16
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WUE 0.24 0.01 0.01 0.01 1.90 3.34 0.58 0.57 49.57 37.75 32.13 59.23
ETE 11.98 1.33 9.28 7.95 4.17 10.35 0.14 0.40 25.44 9.62 23.55 7.50
LGV 47.15 2.65 9.67 7.03 16.07 7.54 0.27 2.13 6.60 3.45 5.62 3.72

FVIFM 0.70 0.0021 0.01 0.01 0.13 -0.03 0.30 4.48 12.14 6.60 10.19 7.38

coyo (ECV (S5 Ol poais cayi 1GCV (isid Ol posis i (ECV plsi (05 iy 1C-h2DS (5 08y il th2DS ( ams £535 10%€ (ouisid g5 102D ((Suif £33 102G wiubeo b oSoles :MEAN
(e 33) 428 )] g T et RWIL (a0 )0) 5 o o sgmme : RWC(ai )0) 00 00y 51 6F 32 5 00 (65l o1 ELWR (gy0 20 5 0,5) ails 5 Slos Y S ( (S5 iy (GG L lamo & i
(oS 2o g 2,9 o Gpan loal, s WUE Wi 6l CMS 1 st loariigss oIS FVIFM oSy (St 425 - LGV(my) 5 s it LT - RWPL (s 905 53 s 51 T LWL

032 4y e Sy (S (S 5 (S oy Olies 4 4255 LT (Se fo 8 B85 g s ool ETE
Mean: Mean of each trait; 62G: Genotypic variance, 62p: Phenotypic variance, 62e: Environmental variance, h2 bs: broad sense heritability, c-h2 bs: broad sense co-
hertability, PCV: phenotypic coefficient of variation, GCV: genotypic coefficient of variation, ECV: environmental coefficient of variation, GG: genetic gain, YS: Stress
Yield(gr m=2), ELWR: Excised leaf water retention(%), RWC: Relative water content(%), RWL: Relative water(%), LWL: Leaf Water Loss(%), RWP: Relative water
Protective(%), LGV: leaf greenish value, FVV/FM: Chlorophyll Fluorescence, CMS: Cell membrane stability, WUE: Water Use Efficiency(kg m-3), ETE: Evaporate
Transpiration Efficiency(kg m-3) . *: Due to the amount of genetic variance, genetic correlation was a based estimate.

NO T

PCY = 25.8%, PC2 = 21.5%; Sum = 47.3% §,5%, PC2 = 21.5%, Sum = 47.31;
Transform =0, Scaling = 1, Centering =2, SVP=2 Transformvz 0, Scaling = 1, Centering = 4,
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Fig. 1- biplot genotypes- traits (A) and biplot relationship among physiological traits (B)
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Genetic evaluation of physiological Traits related to drought tolerance in
some bread wheat genotypes under rain-fed conditions
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Abstract

In order to investigate phenotypic and genotypic correlations between physiological
characteristics related to drought tolerance and genetic variation and estimating the genetic
parameters of these indices in rain-fed condition, 19 genotypes of bread wheat were cultivated in
a randomized complete block design with three replications in the research field of Agricultural
Research Campus Natural Resources of Razi University of Kermanshah, Iran during 2014-15.
analysis of variance (ANOVA) showed significant differences for the grain yield (YS), the cell
membrane stability (CMS), the relative water loss (RWL), the leaf water loss (LWL), the relative
water protective (RWP), the water use efficiency (WUE) and the leaf greenish value (LGV)
under rain-fed condition. The polygon view of GT biplot showed that genotype no. 12 (wc-4931)
was the best genotype compared to other genotypes due to YS, WUE, ELWR and LGV. A high
positive genetic and phenotypic relation was observed between WUE and Ys, FV/FM and LWL
and, ELWR and LGV. In other hand, High heritability and genetic gain were observed for YS,
CMS and WUE that reflect the additive gene action. Accordingly, due to the high propotion of
additive effects in CMS, YS and WUE, it was suggested that the evaluation of genotypes must be
done at erarly generarion of inbreeding.

Keywords: Genetic diversity, Physiological traits, Genetic parameters, Heritability, GGE biplot.
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