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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

@35 a o 4y i) i Jsb Sy, d b als 3 Slas wlsV et 05, Sl el RS TY) S5 dnd Sy b 55
SOV  xak d.f Plant height  Spike length ~ Awn length Kernel yield 1000 K.W Harvest index ~ Days to heading  Days to physiological maturity
Replication < 4, ) 23.29:* 10.79* 0.32 1.35 7.92 4.47 15.84* 8.24
: 20.63 1.42 0.98 1.78 3.58 1.44 4° 0.87
Generations s j 5 :ég;‘** 150;93” 13.81: 11.10: 18.65; 14.77;* 19.15* 37.09*
111 22.24 38.54 26.94 12.39 1571 30.15%*
Error e 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
CVC) wis s 1.06 11.39 8.07 273 2.60 2.05 0.53 0.44
i 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 sl g b slgnl (Sist (25 5 oS 6T Sl 4 bgy e 5 4 Cany s alel

\éo
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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

. - . - . . S e s
Sl e il x sl gl Sl x sl cude x s ;}g‘ﬂ‘ Dominant
_ oSk Additive effect Dominant effect Additive ~ Allditive x Dominant x 2 Degree
Plant characteristics Pl Sle Mean (m) [d] [h] Additive [i] Dominant [j] Dominant [1] X [h/d]
Plant height (cm) G plE 126.44 £5.117 -1.51 £072° 29348 13277 4314 £5.067  11.09 £3.957  56.18 £8.76™ 0.00 6.64
Spike length (cm) A b 851 £031"  -1.51 £0.09" 211 1 044" 0.68.£033" - - 248" 0.88
Awn length(cm) Sy b 10.06 £0.57" -0.39 +0.19° 3.67 £0.84" 151 o061 - - 135" 521
Kemnel yield(g) s 3 Shes 31.81 £1.40" 393 £1307  27.86 £6.97" - - -17.81 £8.03° 0.05™ 2.64
1000 K-W (g) laVees 035 27.94 +2.38™ 131 £0.35" 2445 £6.08™ 1023 £2365" 430 £1.76°  -10.64 £3.99 0.00 2.72
Harvest index(%) Sl ey 47.82 £ 036" 472 +0.56" » - - - 1.79% -0.29
Days to heading 2 b 17363 £2.147 c116 £0237 0 27.62 £5177 1269 £2.127 - 41633 13277 1.86™ -1.32
Days to physiological maturity o545 58 Saesbsn 21501 £161° 137 £018" 2911 £404” 1240 £159” - -18.75 £2.56” 249" -1.67
ns: Not significant Sl gme & NS

* and **: Significant at 5% and 1% probability levels, respectively
Dash (-) : Indicating not inclusion of the proper effect in the model

AF A

MJJ&Q}@JL«}'C}L‘»)b)ng%E4{2**4*

Sl Jute 53 by n Jla555 pude odins OLES1(-) 0,0 L
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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

Cdle s
A Dominant
A i Sl B e st SRS S g degree
Plant _ oS Additive Dominant Additivex Additivex Dominant x 2 [7 J
characteristics SIS Sl Mean (m) effect [d] effect [h] Additivel[i] Dominant[j] Dominant[]] X d
Plant height(cm) Sypwyl 12096 £6.067 226X 1.12°  -81.77 £ 1636 < -41.52 £5.96" 12£522 46.77 £10.89™  0.00 2.83
Spike length(cm) i J b 8.06 £0.35 -1.53£0.117 3.13 £0.517 1.14 £ 038" 3 3 0.70 ™ 1.29
Awn length(cm) e, db 1115 10227 -1.05 £0.23" 223 +0.43" 3 2.86 £1.26 3 2.33™ 242
Kernel yield(g) dssSls 17.18 £3.397 2.11%086° 2923 £4.807 8.54+351" 21.34 £ 6.89” 3 3.56™ 9.07
1000 K.W(g) gsver a5y 13001 £2.607 078 £0.32°  53.02 £6.737 2023 257 3 27.64 + 435" 1.01™ 5.87
Harvest index (%) by Lesls 4613 £0.577 3.47 £0.577 3394111 3 3 3 0.87 ™ 1.06
Days to heading by, 17351 £2.497 090 £0.327 3.12 + 643" 15.03 £2.46" B -16.52 £ 4.14™ 0.99 ™ -0.47
Days to Physiological S0l 5308 40557 09910017 -180 2071 151057 4931086 ~ 0.77™ 0.6
maturity G5 50
ns: Not significant S5 gme & M
* and **: Significant at 5% and 1% probability levels, respectively Ao y3 68 5 g il 2 glaw 53 Jls dan 55 JRx K
Dash (-): Indicating not inclusion of the proper effect in the model ol e 53 by n 3155 pde odins O 1 (=) 0,5 b

\FA%
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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 slx Lo 520
Plant characteristics A Sliv (h’b) (st S Sl (h’n) ooyt 5pds cilys  Average of genes number
Plant height (cm) < gl 84612 8;2 g;i
Spike length (cm) A J b 8?2 8;513 411;
Awn length (cm) &Sy, Jsb 82; 832 8(3);
Kernel yield (g) 913 3 Shas 8:2? 8;; g?(l)
1000 K.W (g) NI TRRSY 8;‘3 gfé 84612
Harvest index (%) Cls el 8:? 8:31 8461(2;
Days to heading P b, 8:2 8‘3‘1 8(2)2
Days to physiologi 0.62 0.43 0.52
miiri?yp O R 0.77 0.35 0.07
Numbers in each row related to normal irrigation and terminal drought stress treatents, respectively il e o slgl (Sis 25 5 JalS 6T Hles 4 gy e w5 Cany s sls!

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 ol il e b ge

e bl Sl SPGBl T el ol S L i3
ant characteristics St (EW) (F) (H) (D) (DxH)
Plant height (cm) e 16.72 3.83 70.87 36.82 -0.07 1.38
& el 37.17 -1.65 43.35 33.25 -0.04 1.14
. 0.72 -0.24 1.85 1.06 0.17 1.31
Spike length (cm) e s 1.02 053 0.85 151 047 0.75
1.96 0.85 7.69 1.20 0.28 2.52
Awn length (cm) Sy Job 3.23 0.15 232 6.22 0.04 0.61
. . 125.51 18.36 59.35 164.38 0.18 0.60
Kernel yield () 4122 Shos 59.42 21.96 196.21 125.84 0.13 1.24
10.18 2.94 4.15 10.78 -0.43 0.62
1000 KW (g) e 035 8.35 1.94 5.91 16.10 0.19 0.60
26.22 3.4 . 35.27 - -
3 0, - o )
Harvest index (%) Sl el 2455 482 6.86 27.47 0.35 0.49
Days to headin At 6.04 0.9 ) 10.81 . )

o & P2 S o 5.84 0.13 7.63 7.09 0.01 1.03
Days to physiological PR 2.18 -0.16 3.75 4.63 -0.038 0.89
maturity 55252 S e V30 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 slgnl S 25 5 JolS (T sled & bg e 5 4 (s sl

\EA)
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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 normalirrigation 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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