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Heritability of agronomic traits in the progenies of a cross between two drought

tolerant and susceptible barley genotypes in terminal drought stress conditions
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Tablel. Analysis of variance for plant characteristics in different generations in a barley cross (EC 84-12x1-BC-80455) under normal irrigation and terminal drought

stress treatments

MS) Sl e o Sile

35T a= s © 5 glis) Al Jgb Sy dsb gl s Shee &IV eve O3 Cils  jesls A b, 5858 L b s,
SOV s abk d.f Plant height  Spike length  Awn length Kernel yield 1000 K.W Harvest index ~ Days to heading  Days to physiological maturity
Replication s ) 23.29" 10.79" 0.32 1.35 7.92 4.47 15.84" 8.24
eplication. <5 5, 20.63" 1.42 0.98 178 3.58 1.44 4° 0.87
41.04™
Generations (s Ls 5 16.03" 150.93"* 13.81°" 11.10*" 18.65" 14.77" 19.15*" 37.09*"
enerations tag. ‘ 11" 22.24" 38.54™ 26.94™ 12.39" 1571 30.15%
Error s 10 1.24 2.47 1.33 1.22 3.87 3.12 3.36 6.66
© 3.68 1.61 0.50 4.96 1.09 3.52 0.74 3.51
1.06 11.39 8.07 2.73 2.60 2.05 0.53 0.44
V(© Ol oS s o8
CV) St 1.12 9.98 9.75 4.10 2.89 2.11 0.53 0.45
Numbers in each row related to normal irrigation and terminal drought stress treatments, respectively il e Joad gl S (25 5 oS LT Jld @ by e Cd 5 sy s sl

\¢eo
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Table 2 . Estimation of mean and genetic components for plant characteristics in a barley cross (EC 84-12x1-BC-80455) under normal irrigation treatment
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) ) ) e i a s
) Sl e i il >< t_g.‘:ﬁl;sl,:l e xf::ﬁl;_él,:l e >< e re D(;minant
. ol Additive effect Dominant effect Additive x Additive x Dominant ZZ Degree
Plant characteristics S Slie Mean (m) [d] [h] Additive [i] Dominant [j] Dominant [1] [h/d]
Plant height (cm) Syl 126.44 £5.117" -151 £0.72° 9348 £1327" 4314 £5067 1109 £3.957 5618 £8.76 0.00 6.64
Spike length (cm) e b 851 £0317  -1.51 £0.097 211 + 0447 0.68 033’ - - 2.48™ 0.88
Awn length(cm) S dob 10.06 £0.57 <039 £0.19° 3.67 £ 0.84” 1.51 £0.61° - - 1.35% 521
Kemel yield(g) 4l 5 Shas 31.81 140" 393 £1307  27.86 £6.977 - - -17.81 £8.03° 0.05"™ 2.64
1000 K.W (g) wlaVees 035 27.94 +2.38" -131 £035” 2445 608" 1023 £23657 430 £1.76°  -10.64 £3.99” 0.00 272
Harvest index(%) Sals p jasls 47.82 +0.36™ 472 +0.56" - - - - 1.79™ -0.29
Daysto heading G b5 17363 £2.147 c116 £023" 2762 £5177 1269 £ 2127 - -1633 3277 1.86™ -1.32
Days to physiological maturity 54558 Sasbin 21501 £1617 137 1018”2011 £4047 1240 £1.597 - 1875 £2.56” 2.49™ -1.67
ns: Not significant s s 8 M8
* and **: Significant at 5% and 1% probability levels, respectively doys &S o Jlez| C;Jau BESIEYSEYRES Y 1* * L*
Dash (-) : Indicating not inclusion of the proper effect in the model ol Ja 53 by o S35 pde odins Ol () o5 b
AFA
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Table 3. Estimation of mean and genetic components for plant characteristics in a barley cross (EC 84-12x1-BC-80455) in terminal drought stress treatment

Sl w s
Dominant
R ol i S L clex g g SR e Sl degree
Plant _ ke Additive Dominant Additivex Additivex Dominant x 2 [y ]
characteristics P Sl Mean (m) effect [d] effect [h] Additive[i] Dominant[j] Dominant[1] X d
Plant height(cm) Gypls,l 12096 £6.06” 226%1.12° 817716367 41525967 12 +522° 46.77 £10.89"  0.00 2.83
Spike length(cm) Ao J b 8.06 £0.35” -1.53 £0.117 3.13 £0.517 1.14 £ 0.38" 3 3 0.70 ™ 1.29
Awn length(cm) oSey,dsb 1115 20227 -1.05 £0.23" 2.23 £0.43" _ 2.86 £1.26° 3 233" 242
Kernel yield(g) alss Sle 17.18 £3.397 2.111086" 2923 £4.80" 8.54 £3.51° 21.34 £6.89” _ 3.56™ 9.07
1000 K.W(g) G o5 130.01 £2.60™ -0.78 £ 0.32° 53.02 £ 6.73" 20.23 £2.577 B 27.64 + 435" 1.01™ 5.87
Harvest index (%) b, el 4613 20577 -3.47 £0.577 339 +1.11 _ 3 3 0.87 ™ 1.06
Days to heading by, 1735122497 090 £0.327 3.12 £ 643" 15.03 £2.46™ 3 -16.52 £ 4.14™ 0.99 ™ -0.47
Days to Physiological SE0Bin 30840557 099 +0.01"  -1.80 £0.71" 1154057 493 +086" - 0.77™  -0.69
maturity G5 50
ns: Not significant S sxe e WIS
* and **: Significant at 5% and 1% probability levels, respectively Lo ys oSG g g el - shaw 53 s e o 5 Rk Gk
Dash (-): Indicating not inclusion of the proper effect in the model ol Joo )3 b gsa 13555 pute oins Ol 1 (5) o5 Lot
\EA%
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Table 4. Estimation of broad sense and narrow sense heritabilities and number of genes for plant characteristics in a barley cross (EC 84-12x1-BC-80455) under

normal irrigation and terminal drought stress treatments

05 sl Lo g2
Plant characteristics A8 Slis (h’b) e Sy Sy (h?n) et s pds iy Average of genes number
Plant height (cm) 4y plisl 822 8;2 8;;
Spike length (cm) A J5b 822 8;15 411;
Awn length (cm) oSeyy b 82; 8431: 8(3)2
Kernel yield (g) s 5 Slos 8:? 8?; 8?(1)
1000 K.W (g) ERNTSY 8:‘5‘3 gfé 8:4612
Harvest index (%) Sl pasls 82? 8:3; gig
Days to heading Ak b 5, 8:3 8‘3‘; 8(2)2
Days to physiologi 0.62 0.43 0.52
mZﬁri?yp R S S B 05 0.77 0.35 0.07
Numbers in each row related to normal irrigation and terminal drought stress treatents, respectively Al e e slgnl S (25 5 oS LT Sl 0 bg e w5 4 sy sl

VEA
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Table 5. Variance components for plant characteristics in a barley cross (EC 84-12x1-BC-80455) under normal irrigation and terminal drought stress treatments

. . . . . e Lol el e g

s bl Sl 5 I el Blie S Sl bl (B bl [ = >
1

Jwem

Plant characteristics P Sl (EW) (F) (H) (D)
Plant height (em) e 16.72 3.83 70.87 36.82 -0.07 138
elgnt e Rl 37.17 -1.65 4335 33.25 -0.04 1.14
. 0.72 -0.24 1.85 1.06 0.17 131
Spike length (cm) dedsb 1.02 -0.53 0.85 1.51 -0.47 0.75
1.96 0.85 7.69 1.20 0.28 2.52
Awn length (cm) Sy db 3.23 0.15 232 6.22 0.04 0.61
125.51 18.36 59.35 164.38 0.18 0.60
Kernel yiel i s Slas

ernel yield (g) ol 59.42 21.96 196.21 125.84 0.13 1.24
10.18 .94 4.15 10.78 0.43 0.62
1000 K-W (g) SN 0l 8.35 1.94 5.91 16.10 0.19 0.60

26.22 3.24 ; 35.27 ; ;

H 0, - o e

Harvest index (%) g 24.55 4.82 6.86 27.47 0.35 0.49

Dave fo headi e 6.04 -0.95 ; 10.81 ; ;
ays to fieacing 2 =t S 5.84 0.13 7.63 7.09 0.01 1.03
Days to physiological s fa s 2.18 -0.16 3.75 4.63 -0.038 0.89
maturity 505 S B 3n 0.97 -0.28 5.34 3.07 -0.07 1.31

Numbers in each row related to normal irrigation and terminal drought stress treatments, respectively il g b lgnl S 25 5 ol (LT sled & bg e 5 4 (s sl

V¢4
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Heritability of agronomic traits in the progenies of a cross between two drought
tolerant and susceptible barley genotypes in terminal drought stress conditions

Nakhjavan, S. 1, M. R. Bihamta® , F. Darvish3, B. Sorkhi® and M. Zahravi’

ABSTRACT
Nakhjavan, S., M. R. Bihamta, F. Darvish, B. Sorkhi and M. Zahravi. 2012. Heritability of agronomic traits in the

progenies of a cross between two drought tolerant and susceptible barley genotypes in terminal drought stress conditions.

Iranian Journal of Crop Sciences. 14(2):136-154. (In Persian).

Heritability and gene actions of some important quantitative agronomic traits were studied in the progenies of
a cross between a drought tolerant and a susceptible barley lines in normal irrigation and terminal drought stress
conditions. A cross was made between two genotypes EC 84-12 and 1-BC-80455 susceptible and tolerant to
drought, respectively. Parents as well as F;, F2, BC1 and BC2 generations were evaluated under field conditions
in two separate experiments using randomized complete block design (RCBD) with three replications. These
experiments were carried out in the research field station, Seed and Plant Improvement Institute, Karaj, Iran in
2005-2006 and 2006-2007 cropping cycles. In normal irrigation and terminal drought stress conditions, irrigation
was applied until physiological maturity and anthesis stages, respectively. Plant height, spike length, awn length,
grain yield plant”, 1000 grain weight (TGW), harvest index (HI), number of days to heading, number of days to
physiological maturity were measured and recorded. Analysis of variances in both environments indicated that
significant differences were found between generations for all traits; therefore, generation mean analysis could
be performed. Results revealed that under both normal irrigation and terminal drought stress conditions, all traits,
except harvest index, were controlled by additive, dominance and epistatic gene effects. For traits as grain yield
plant’, TGW, HI, the contribution of dominance gene effects under terminal drought stress conditions was
higher, considering the dominance/additive ratio, as compared to normal irrigation conditions. Comparison of
gene actions in both normal irrigation and terminal drought stress conditions indicated that the contribution of
dominance genes effects has been increased as compared to the additive gene effect for grain yield plant™, and
harvest index, number of days to physiological maturity, and decreased for plant height, spike length, awn
length. In general, for traits showed high ratio of additive to dominance gene effect, selection could be effective
in early generation, however for traits with high dominance to additive gene effects selection should be made in
later generations till desirable genes are fixed. The broad and narrow sense of heritabilities for the traits under
normal irrigation ranged between 0.43 to 0.69 and 0.31 to 0.43, respectively. In terminal drought stress
conditions, heritabities ranged between 0.41 to 0.81 and 0.36 to 0.45, respectively. The maximum number of
genes for the traits under normal irrigation and terminal drought stress conditions was estimated 1.51 and 4.32

genes, respectively.

Key words: Barley, Generation mean analysis, Gene action, Heritability, Numbers of genes and Terminal

drought stress.
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