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The Selection Efficiency of Some Agronomic Characters of
Naked Barley in the Central Region in Korea

Jong Soo Kim* and Chang Hwan Cho*

ABSTRACT

This experiment was carried out to investigate the heritabilities, genetic correlations, path—coefficients,

selection indexes and genetic advances for the desirable characteristics of naked-barley (Hordeum culgare

L.) in the central region of Korea.

Genetic advances were calculated from selection indexes for each characters. It was considered that

selection efficiency was increased in case it was calculated from the combination of two or three

characters, These characters should be very useful agronomic characters for selection because they could

be measured and counted easily, and thus it is also possible to save labour and expenses.
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Table 1. Observed values of various agronomic characteristics of three replications and their means.

Rep. I I Uil Mean
Characteristics
Culm length (cm) 78.0 80.9 77.6 78.80
Spike length (cm) 4.6 4.5 4.4 4.50
Total fresh weight (kg/m?) 2.245 2.247 2.241 2.244
Spike weight (kg/m?: A) 0.591 0.598 0.598 0.596
Stem & leaf weight (kg/m? . B) 0.56 0.55 0.55 0.55
A/B 0.80 0.79 0.81 0.80
No. of spikes per m? 610.9 609.2 578.2 599.4
No. of grains per spike 60.9 60.1 57.6 59.5
No. of sterile grains per spike 10.7 10.9 9.7 10.4
Percentage of sterility 17.8 18.1 16.9 17.6
1, 000—grain weight (g) 334 34.0 33.5 33.6
Yield (kg/10 a) 438.5 436.8 445.8 440.4
Table 2. Analysis of various agronomic characteristics.
d. f. Varieties  Replication Error
~ F(for var.) F(for rep.)
Characteristics 8 2 16
Culm length (¢m) 1869.4100 58.9688 145.7030 25.6605"* 3.2377
Spike length (cm) 8.3333 0.2156 5.1111 3.2609* 0.3374
Total fresh weight (kg/m?) 0.9046 0.0002 0.6934 2.6090° 0.0019
Spike weight (kg/m?: A 0.0332 0.0004 0.0427 1.5528 0.0677
Stem & leaf weight(kg/m? . B) 0.0776 0.0001 0.0909 1.7065 0.0085
A/B 0.1379 0.0025 0.1784 1.5458 0.1119
No. of spikes per m? 547278.0000 6093.0000 81348.0000 13.4552** 0.5992
No. of grains per spike 488.7420 54.7422 627.2580 1.5583 0.6582
No. of sterile grains per spike 289.1850 7.6296 213.7040 2.7064* 0.2856
Percentage of sterility 672.4940 6.4951 708.8590 1.8974 0.0733
1, 000-grain weight (g) 30.3320 1.6035 51.9082 1.1687 0.2471
Yield (kg/10 a) 34680.0000 408.5000 2982.0000 23.2596** 1.0959

Note : *Significant at the 5% level of probability.

"Significant at the 1% level of probability.
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Table 3. Phenotypic, genotypic,
characteristics.

environmental variances

and heritabilities of various agronomic

Characteristics o ?ph o °G o 2E h?(%)

Culm length (cm) 79.7722 74 .8564 9.1064 89.154 |
Spike length (cem) 0.5253 0.2407 0.3194 42.974
Total fresh weight (kg/m?) 0.0614 0.0232 0.0433 34.909
Spike weight (kg/m? . A) 0.0029 0.0005 0.0026 15.560
Stem & leaf weight (kg/m®: B) 0.0064 0.0013 0.0057 19.060

A/B 0.0123 0.0020 0.0112 15.392
No. of spikes per m? 24412.3000 21108.5000 5084.2500 80.589
No. of grains per spike 45,0285 7.2964 39.2036 15.691
No. of sterile grains per spike 19.6353 7.5972 13.3565 36.257
Percentage of sterility 53.3788 13.2526 44.3038 23.026
1, 000-grain weight (g) 3.2248 0.824 3.2443 5.323
Yield (kg/10 a) 1260. 4862 449.0613 904.8621 33.167

Note : ¢ *ph---Phenotypic variance.
o *G---Genotypic variance.
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Table 5. Path coefficients analysis of the direct and indirect effect of each characteristics influencing

yield.
(1) Culm length (21 Spike length t3) Total fresh weight
vs, yield vs, yield vs. yield
r=-.3370 r=- 2587 r==_3078
Ply=-.3691 P2y —-.0640 P3y= 7517

ri2P2y=-.0107
r13P3y= 3031
r14P4y= 0039
r1sP5y - - 3798
r16P6y= .1939
r17P7y-+ 0733
r18Pgy - 0021
r19P9y: - 0010

ri2P1y=-.0618
r23P3v=- 0711
r24P4y= 0015
r25P5v = 0444
r26P6y= 0867
r27PTy=- 0819
r28P8y=-_0060
r29P9y=- 0177

r13P1y=-,1488
r23P2y= 0061
r34P4y=-_0026
r35P5y="- 4244
r36P6y=.0996
r3707y=.2909
ragPgy= 0025
r39Pg9y= 0028

14 Spike weight (A)

(3) (A)/stem & leaf

No.of spikes per

vs, yield weight vs, yield m? vs, yield
r—= 4047 r== 2222 r= 0906
P4y - 0126 sy = 6142 Pey=-.2812

rlalPly— 1157
r24P2y - 0078
r34P3y— 1526
T45P5y = 2467
r46P6y - 0822
r47P7y== 0109
rd8Pgy= 0062
r49P9y=- 0405

5Py 2282
r25P2v="_0046
r5P3y=- 5195
r45P4y=- 0051
r56Pey=- 1212
r57P7y== 0483
r58P8y= 0041
r59P9y==- 0315

riePiy= .2545
r26P2y= 0197
r36P3y=-.2662
r46P4y—-.0037
r56P5y~— .2648
r67P7y= .0795
r68P8y=-.0112
r69P9y= .0345

(7} No. of grains per

(8) Percentage of steril-

19) 1.000-grain

spike vs. yield ity vs, yield weight vs_ yield
r=- 4744 r=- 1691 r=-.0146
P7y=-.3474 P8y=-.0382 P9y= 1873

r17P1y="-.0800
r27P2y=- 0151
r37P3y=-.0453
r47P4y= 0004
r57P5y=-_0854
r67P6y= 0643
r78Pgy= .0038
r79P9y= .0302

rig8P1y=-.0199
r28P2y==-_.0100
r38P3y=-.0500
r48P4y= (021
r58P5y=-.0661
r68P6y="-.0827
r78P7y= 0345
r89P9y= 0613

T19P1y= .0020
r29P2y= .0061
r3gP3y= .0111
r49P4y== 0027
r59P5y=-.1034
r69Pgy=-.0518
r79P7y=-.0561
rg9P8y=-.0125

Note : r---Phenotypic correlation
Pny---direct effect.
run Pny---indirect effect.
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Table 6. Calculated selection indexes estimated
with four major agronomic characteris-
tics.

1,=50.5944 X5 +0.0180X
[,=39.2456X5-2.6478X;
1,=58.1688X;-1.2246X,
L= 0.0069X,-2.7011X;
Ia-— 0.0386)(5‘2‘4480)(9
Io=-2.7300X:-0.1821X,
IT=42.5684X5_0‘0058Xﬁ'2.6711X7
Is=41.8066X;+0.0245Xs-1.7865X,
1,=39.6905X;-2.6547X,+0.1848X,
Lio= 0.0081X¢-2.6817X:-0.3364X,
I, =44.3414X5-0.0073X4-2.6912X,

Note : X;---Spike weight/Stem & leaf weight
Xe--No. of spikes per m?
X,---No. of grains per spike
X,-+-1, 000-grain weight
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Table 7. Various selection indexes computed in combination of all in nine characteristics and single trait.

Ixz""‘ 16499X1
I|3=‘18.9203X2
I,,= 38.9984X,
L15=239.7241X,
Le= 61.5041X;

I|7= 0.0335Xs
Lis=- 2.7224X,
Lig=- 0.8420X,

fo=- 1.8289X,
[21"“—“' 1.4328X1‘15.9624X2
L=~ 2.2507X,-12.0630X.+ 68.3368Xs

Ty=- 2.1087X,-12.0376X,+ 64.0921X:+ 49.8953X,

L=~ 1.7041X,-10.3186X.-131.8268X,~160.3529X, +206.8400X;

ls=- 5.9635X,-30.9183X,-104.8921X; +584.0366X,-397.7328X;-0.3290X,
Le= 0.0067X:- 1.2277X.+ 64.9112Xs+ 40.1936X,- 86.9675X;+0.2460Xs

+0.0659X-

Lo==- 0.0309X, + 1.4278X.+ 48.1006X-24.0844X,-197.6667Xs+0.3097X,

+0.1399X:- 0.5408X,

Le=- 0.4403X,- 1.6912X;+ 61.5871Xa+26.9737X.~75.6950X5 +0.1953X

+0.0278X,-1.1910Xs+0.4942X,
lay=-0.7782X4-0.7920X,
lao=- 2.9408X,-1.2388X4 +1.5957X,

La= 0.0213X:-2.8263X,-1.3404X, +1.3202X,

Liz=- 2.3068Xs +0.0640X:-0.2671X,-1.7827X,-3.7295X,
Lia==- 6.6536X,-105.6695Xs +0.1554X,-0.7812X,-5.3328X,-10.9854X,
lyy=- 0.6600X;+496.8245X, +148.7167Xs-0.2133Xc-1.5995X, +5 . 7652X,

+10.4477X,

lys==~ 0.1663X,+129.0753X5-193.2679X, +94.6074X: +0.2361 X +0, 1108X;

-0.4068X4-3.3690X,

Note : X,---Culm length, X,---Spike length, X,---Total fresh weight,
X,---Spike weight(A), X;---{A)/Stem & leaf weight,
Xq---No. of spikes per m? X;---No. of grains per spike,
X,---Percentage of sterility, X,---1, 000-grain weight.
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Table 8. Expected gentic advances of single characteristic and all possible combinations among nine
characteristics for yield indexes and their relative efficiencies.

Contents of index Genetic advance Relative efficiency (%)
Culm length (1) 30.356 8C.01
Spike length (2) 28.251 74 .46
Total fresh weight (3) 19.922 52.51
Spike weight (A) (4) 26.595 70.10
(A)/stem & leaf weight (5) 14.051 37.03
No.of spikes per m:? (6) 10.774 28.40
No.of grains per spike 0 37.939 100.00
Percentage of sterility (8} 12.673 33.40
1. 000 grain weight 9 6.765 17.83
(1) +(2) 38.388 101.18
(1) +(2)+(3) 49.613 130.77
(1) +(2) + (3) + (4 49.850 131.39
(1) + (2} + (3) + (4) + (5) 54.034 142.42
(N+(2)+3)+(4)+(5)+(6) 53.593 141.26
M+2Q)+QB)+@W+GB)+6)+(D 37.416 98.62
M+2)+ 3+ ) +5B5)+{6)+(7)+(8) 33.213 87.54
(1) +(2) +(3) + (4) + (5) + (6) + (7) + (8) + (9) 40.714 107.31
(8) +(9) 12.972 34.19
(7} + (8) +(9) 41.651 109.78
(6) +(7)+(8) +(9) 42.131 111.05
BG)+HOY+H T+ (8 +(9) 28.061 73.96
(DH+GBYHBE)+H (T +(8)+(D 43.363 114.20
3+ 4)+GB)+6)+(7) +(8 +(9) 25.944 68.38
2D+ +@+GBY+B)+H D+ +(9) 44.457 117.18
(5)+(6) 14.993 39.52
(5 +(7) 38.874 102.46
(5)+(9) 12.494 32.93
(6) +(7) 37.908 99.92
6) +1{9) 13.965 36.81
(7 +(9) 37.853 99 .77
(5)+(6) + (T} 38.909 102,55
3) + (6) + (9} 16.241 42 .81
15V +(7)+(9) 38.880 102.48
(6)+ (7) +(9) 37.817 99.68
(5)+(6) +{(7) + (9 38.932 102.61
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