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Summary

This study was carried out to investigate heritabilities, genotypic, phenot-
ypic and environmental correlations, and path coefficients among the agronomic
characters of naked barley(Hordewn vulgare L. emend Lamark) on two seeding

-Hates.

Sixteen different cultivars, including Baekdong, were seeded on November
10th and 25 th, 1983,

The results obtained are summarized as follows;

1. The days of heading and maturity were prolonged in early seeding, and
were shortened in late seeding. Seeding on November 10th resulted 1n good
yvield components, and heavy production of grains.

2. The culm and the head were shorter in late seeding than 1n early
seeding.

There were significant differences among the cultivars in these characters.

3. The late seeding decreased the grain yield, the number of heads per =
and grains per head, but did not decreased the weight of 1,000 grains.

4. On both seeding dates, the heritabilities of the number of heads per mf,
the emergence and the maturing days were high, those of the culm length,
the weight of 1,000 grains and the grain yield were medium, and that of head
length were low. Changes in the heritabilities of the heading and maturing
davs, the number of heads and the grain yield were not considerable, but
that of the weight of aborted grains was considerable when seeding dates
were altered.

5. There was no definite tendency of correlations among characters acco-
rding to seeding dates. The grain vield had high genotypic correlations with
the number of heads and grains per head on both seeding dates.

It was realized that these characters were useful selection criteria for gr-
ain yield.

6. Direct and indirect effects of 1,000 grain weight, the number of heads
and grains per head versus the grain yield were high on both seeding dates,

that ts, these characters had a large influence on the grain yield.
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Table 1. Chemical characteristics of the soil,

C-E-C Exch-K Aver -P oM Ca Mg
pH (me/100g) (me. 100g) (me160g) (%) (me,~100g) {(me  100g)
5.9 8.59 1.04 96 2.9 5.01 1.85

A g

Table 2. Meteorological factors during the growing period.

Year
Month

1983 N

1984

Oct Nov  Dce Jan

Feb Mar Apr May June

Maximum temp. ('C)
Minimum temp. (C)
Average temp. (C)

Average humidity (%)

Precipitation (mm)

Hours of sunshine

21.4 15.2 9.6 5.6
15.3 8.9 4.1 0.9
18.4 11.9 6.9 3.2

73 67 68 68

76.9 50.0 12.0 21.3

122.8 101.2 70.3 67.5

5.9 9.9 16.8 20.4 25.2
0.7 3.9 9.3 13.2 18.8
3.1 6.8 12.9 16.7 21.8
69 62 75 73 84
26.2 43.2 84.6 33.9 179.5
91.6 194.9 165.9 217.7 133.2
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Table 4. Culm and spike length of the naked barley cultivars on the different
seeding dates,

Culm length (em) Spike length (em)

Nov. 10 Nov. 25 Average Nov . 10 Nov . 25 Average

Hyangcheongwa 1 87.4 76.0 81.7 4.6 4.1 4.4
Songhagbori 67.7 52.1 59.9 3.5 3.9 3.7
Ir1 5 83.8 73.6 78.7 4.4 4.3 4.4
Saessalbori 75.1 62.6 68.9 4.1 3.9 4.0
Iri 7 68.3 58.0 63.2 4.9 3.7 4.3
Iri 8 68.1 60.5 64.3 3.6 3.6 3.6
Iri 9 81.6 69.9 75.8 4.1 3.9 4.0
Mokpo 57 83.3 74.5 78.9 4.8 4.7 4.8
Mokpo 58 82.1 68.7 75.4 4.2 3.3 3.8
Ir1 3 82.4 73.1 77.8 4.2 3.8 4.0
Baegdong 97.5 76.6 87.1 4.1 4.1 4.1
Mokpo 51 74.3 61.4 67.9 3.4 3.5 3.5
Muanbori 84.4 68.9 6.7 4.3 4.4 4.4
Ronsangwa 1-6 84.2 73.9 79.1 2.7 3.2 3.0
Gwangseong 90.0 74.5 82.3 4.4 4.4 4.4
Yeongsanbori 82.1 78.9 80.5 4.2 4.1 4.2
Average 80.8 69.0 4.1 3.9

L.S.D.(5%) 1) 2.27 0.19
L.S.D. (5%) @ 4.19 0.30
L.S.D. (5%) ® 5.92 0.43
L.S5S.D. (5%) @ 6.80 0.37

U between seeding date mcans,
2; between cultivar means,
3 between cultivar means for the same seeding date,

4 between seeding date means for the same or different cultvar,



Table 5-1. Yield components of the naked barley cultivars on the different
seeding dates.

No. of spikes per o’ No. of grains per spike

Nov. 10 Nov. 25 Average Nov.10 Nov. 25 Average

Hyangcheongwa 1 673.0 455.6 564.3 53.3 40.4 46.9
Songhagbori 625.0 458.3 541.7 51.5 44.1 47.8
Iri 523.2 366.8 445.0 43.9 36.8 40.4
Saessalbori 701.9 493.9 597.9 55.4 45.9 50.7
Iri 7 706.5 545.5 626.0 56.3 40.1 48.2
Iri 8 491.7 388.1 439.9 50.3 42.1 46.2
Iri 9 627.0 405.7 516.4 45.5 44.0 44.8
Mokpo 57 500.0 338.8 419.4 44.5 37.5 41.0
Mokpo 58 432.4 369.4 400.9 50.6 43.3 47.0
Iri 3 721.3 559.3 640.3 56.4 44.4 50.4
Baegdong 568.6 362.1 465.4 44.7 39.2 42.0
Mokpo 51 436.1 335.2 385.7 50.0 38.8 44 .4
Muanbori 468.5 366.7 417.6 50.4 40.5 45.5
Ronsangwa 1-6 526.9 345.5 436.2 43.8 37.2 40.5
Gwangseong 424.1 359.3 391.7 52.5 40.8 46.7
Yeongsanbor i 677.8 489.9 583.8 54.3 46.1 50.2
Average 569.0 415.0 50.2 41.3

L.S.D. (5%) @ 9.31 0.44
L.S.D. (5%) @ 33.96 0.36
L.S.D. (5%) ® 48.02 1.98
L.S.D. (5%) @ 48.94 2.05

L between seeding date means.
2 between cultivar means.
@ between cultivar means for the same seeding date.

(1) between seeding date means for the same or different cultivar.



Table 5-2. Yield components of the naked barley cultivars on the different

seeding dates,
Wt. of 1 liter (&) 1,000 grain weight (&)
Nov.10 Nov.25 Average Nov.10  Nov. 25 Average

Hyangcheongwa 1 763.3 784.7 774.0 27.3 26.1 26.7
Songhagbori 782.0 798.0 790.0 27.0 23.2 25.1
Iri 5 765.4 789.6 777.5 27.1 25.9 26.5
Saessalbori 774.7 807.2 791.0 28.2 26.7 27.5
Iri 7 752.6 755.4 754.0 29.2 28.8 29.0
Iri 8 812.0 740.0 776.0 24.9 24.4 24.7
Iri 9 759.2 797.4 778.3 29.6 25.1 27.4
Mokpo 57 730.4 774.6 752.5 24.0 26.7 25.4
Mokpo 58 765.4 779.5 772.5 24.2 24.0 24.1
Iri3 777.2 793.7 785.5 29.9 28.0 29.0
Baegdong 765.0 784.0 774.5 26.9 24.4 25.7
Mokpo 51 759.4 768.2 763 .8 24.1 26.0 25.1
Muanbori 761.9 774.0 768.0 26.5 24.8 25.7
Ronsangwa 1-6 754.8 784.9 770.0 24.5 25.9 25.2
Gwangseong 763.0 775.0 769.0 24.3 23.3 23.8
Yeongsanbori 772.0 780.0 776.0 27.5 23.4 25.5
Average 766.1 780.4 26.6 25.4
L.S.D. (5%) QW 4.85 0.60
L.S.D. (5%) @ 6.71 0.93
L.S.D. (5%) 3 9.49 1.31
L.S.D. (5%) @ 11.98 1.59

1) between seeding date mcans,

2) between cultivar means,

3 between cultivar means for the same seeding date.

o

@) between seeding date means for the same or different cultivar
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Table 6. Abortive grains and grain yield of the naked barley cultivars

on the different seeding dates,

Abortive grains (kg 10a ) Grain yield (kg 10a)

Nov. 10 Nov. 25 Average Nov. 10 Nov. 25 Average

Hyangcheongwa 1 35.4 10.4 22.9 403.7 340.9 372.3
Songhagbori 29.9 16.7 23.0 400.6 349.8 375.2
[ri5 22.9 9.7 16.3 380.6 302.4 341.5
Saessalbori 35.4 11.1 23.3 445.1 380.0 412.6
Iri 7 14.6 9.7 12.2 468.4 401.8 435.1
Iri 8 20.9 12.5 16.7 376.9 320.0 348.5
Iri 9 41.7 11.1 26.4 390.0 326.9 358.5
Mokpo 57 8.3 7.9 8.1 327.2 246.1 286.7
Mokpo 58 20.8 8.3 14.6 353.8 315.5 334.7
Iri 3 27.1 22.2 24.7 485.4 426.1 455.8
Baegdong 18.7 17.2 18.0 386.8 293.7 340.3
Mokpo 51 22.9 i1.1 17.0 303.7 260.0 281.9
Muanbori 35.4 8.3 21.9 371.3 306.9 339.1
Ronsangwa 1-6 25.0 11.1 18.1 337.0 284.6 310.8
Gwangseong 22.9 19.4 21.2 339.2 290.9 315.1
Yeongsanbori 56.3 15.3 35.8 415.8 367.4 391.6
Average 27.4 12.6 386.6 325.8

L.S.D. (h%) 1 4.26 12.78
L.S.D. (5%) @ 2.83 23.04
L.S.D. (5%) 3 3.99 32.58
L.5.D. (5%) & 7.19 37.67

‘1, between seeding date means..
2)between cultivar means.
3y between cultivar means for the same seeding date.

4) between seeding date means for the same or differcnt cultivar,
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Path dingram and coefficients of characters influencing grain vyicld ‘n naked barley seeded on November 25.

Fig.2,
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Table.11-1 Path coefficient analysis for variables upon grain yield pern’ in

naked barley

Type of effect

Seeding aate

Nov.l1l Nov. 25
Days to emergence vs. grain yield rly -0.5079 -0.4315
Direct ply 0.1885  -0.582]
Indirect via days to heading r12p2y 0.0242 -0.0046
Indirect via days to mdturity r13p3y -0.0370 -0.0361
Indirect via culm length r 14pdy -0.1836 0.2282
Indirect via spike length rl15pby  -0.0409 0.0044
Indirect via no. of spikes per n# r 16pby -0.5535 0.0851
Indirect via no. of grains per spike rl7pTy 0.0755 -0.0527
[ndirect via wt of 1 liter r18p8y  -0.0665 ~-0.0045
[ndirect via 000 grain weight rl9p9y 0.0831 -0.0686
Indirect via abortive grain weight r110pl0y 0.0023 -0.0006
Days to heading vs. grain yield r2y -0.1926 -0.2917
Direct p2y 0.3681 -0.4508
Indirect via days to emergence rlzply 0.0124  -0.0059
Indirect via days to maturity r23p3y -0.2734  -0.0958
[ndirect via culm length r 24pdy -0.0508 0.1688
Indirect via spike length r 25p5y -0.0200 0.0011
Indirect via no. of spikes per = r 26p6y -0.3558 0.0676
Indirect via no. of grains per spike r27pTy 0.0251 -0.3695
Indirect via wt. of 1 liter r 28p8y 0.0458 0.4107
Indirect via 1,000 grain weight r 29pYy 0.0547 -0.0169
Indirect via abortive grain weight r210ploy 0.0013  -0.0010
Days to maturity vs. grain yield ry -0.2887 -0.4332
Direct p3y -0.55717 -0.1813
Indirect via days to emergence r13ply 0.0125 -0.1160
Indirect via days to heading r23p2y 0.1806 -0.2384
Indirect via culm length T 34pdy 0.0621 0.0632
[ndirect via spike length r 35phy -0.0009 0.0046
Indirect via no. of spikes per n? r 36p6y -0.0877 0.0646
Indirect via no. of grains per spike r37pT7y 0,0775 -0.3214
[ndirect via wt. of 1 liter r38p8y  —0.0239 0.3318
[ndirect via 1,000 grain weight r39p9y 0,0473 -0.0391
Indirect via abortive grain weight r310pl0y 0.0015 -0.0012




Table. 11-2 Path coefficient analysis for variables upon grain vield per n* in

naked barley,

Type of effect

Seeding date

Nov.11

Nov.25

Culm length vs. grain yiela rdy -0.2566 -0,2426
Direct p4y -0.3871 0.5416
Indirect via days to emergence r l4ply 0.0894 -0.2453
Indirect via days to heading T 24p2y 0.0483 -0.1405
Indirect via days to maturity r 34p3y 0,0895 -0.0211
Indirect via spike length r45p5y 0.0934 0.0123
Indirect via no. of spikes per ot r 46p6y -0. 2401 0.0468
Indirect via no. of grains per spike r47pTy 0.1139 -0.2511
Indirect via wt. of 1 liter r48p8y -0.0761 -0.1210
Indirect via 1,000 grain weight r49p9y 0.0200 -0.0649
[ndirect via abortive grain weight r410p10y -0.0018 0.0006
Spike length vs, grain yield r 5y 0.3640 -0.2258
Direct PS5y 0.4014 0.0323
[ndirect via days to emergence r15ply -0.0192 -0.0794
[ndirect via days to heading r 25p2y -0.0183 -0.0146
Indirect via days to maturity r35p3y 0.0012 -0.0256
Indirect via culm length r45pdy ~0.0901 0.2061
Indirect via no. of spikes per m r 56p 6y 0.2916 0.0242
Indirect via no, of grains per spike r5Tp Ty -0,0784 -0.2133
Indirect via wt. of 1 liter T 58p8y -0.0676 -0.0738
Indirect via 1,000 grain weight T 59 % -0.0611 -0.0820
Indirect via abortive grain weight T510p10y 0.0045 0.0003
No. of spitkes per n? vs. grain yield r by 0.9021 1.0045
Direct pby 1.1757 -0.2096
Indirect via days to emergence rloply -0.0887 0.2364
Indirect via days to heading r26p2y -0.1114 0.1454
Indirect via days to maturity r 36p3y 0.0416 0.0558
indirect via cum length r 46pdy 0.0810 -0.1209
Indirect via spike length r 56 pby 0.0995 -0.0037
Indirect via no. of grains per spike reTply -0.1458 0.7173
Indirect via wt. of | liter r63p8y 0.0258 -0,1139
Indirect via 1,000 grain weight T 69p9Yy -0.1602 0.2962
Indirect via abortive grain weight r610ploy -0.0154 0.0015




Table.11-3. Path coefficient analysis for variables upon grain yield per »” in

naked barley,

Type of effect

Seeding date

Nov.11 Nov.25
No. of grains per spike vs. grain yield r7y 0.6529 0.6807
Direct pTy -0.2801  1.1076
Indirect via days to emergence rl7ply -0,0508 0.0277
Indirect via days to heading r27p2y -0.0331 0.1504
Indirect via days to maturity r37p3y 0.1543 0.0526
Indirect via culm length r47pdy 0.1574 -0.1228
Indirect via spike length r 57p5y 0.1124 -0.0062
Indirect via no, of spikes per n? r67pby 0.6120 -0.1357
Indirect via wt.of 1 liter r 78 p8y 0,0643 -0, 1891
Indirect via 1,000 grain weight r79p9y -0,0729 -0.2053
Indirect via abortive grain weight r710p10y -0.0106 0.0015
Wt. of 1 liter vs, grain vield r 8y 0.3233 0.2203
Direct p8y 0.1851 -0.5920
Indirect via days to emergence r 18ply -0.0677 -0.0045
Indirect via days to heading T 282y 0.0911 0.3128
Indirect via days to maturity r 38p3y 0.0721 G.1016
Indirect via culm length r 48p4y 0,1591 0.1107
Indirect via spike length r 58p5y -0.1466 . 0,0040
Indirect via no, of spikes per n? T 68p by 0.1637 -0.0403
Indirect via no. of grains per spike T 18pTy -0,0973 0.3538
Indirect via 1,000 grain weight r 89p9y -0.0266 -0.0266
Indirect via abortive grain weight r 810p10y -0.0096 0.0008
1,000 grain weight vs, grain yield r 9y 0.8973 0.3149
Direct p9y -0.1793 0.6888
Indirect via days to emergence T 19ply —0.0874 0.0580
Indirect via days to heading T 29p 2y -0.1122 0.0111
Indirect via days to maturity r 39p3y 0.1472 0.0103
Indirect via culm length r 49pdy 0.0432 -0.,0511
Indirect via spike length r 59p5y 0.1368  -=0.0039
Indirect via no. of spikes per n? r 69p6y 1.0510 -0,0902
Indirect via no. of grains per spike T 79pTy -0,1139 -0.3301
Indirect via Wt.of 1 liter T 8% 8y 0.0275 0.0229
Indirect via abortive grain weight T 910pl0y -0.0156 -0.0009
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Table.11-4. Path coefficient analysis for variables upon

naked barley,

grain yield per »” in

Type of effect

Seeding date

Nov.11 Nov.25
Abortive grain weight vs. grain y iela r 10y 0,284] 0.3802
Direct pll0y -0,0361 0.0040
Indirect via days to emergence r 110ply -0,0118 0.0894
Indirect via days to heading r210p2y  -0.0133 0.1076
Indirect via days to maturity r310p3y 0.0233 0.0555
Indirect via culm length r410p4y -0.0189 0.07175
Indirect via spike length r510p5y -0.0499 0,0020
Indirect via no. of spikes per n? r610p6y 0.5016 -0,0770
Indirect via no. of grains per spike r710p7y -0.0824 0.4022
Indirect via wt. of 1| liter r810p8y 0.0491 -0.1183
Indirect via 1,000 grain weight r910p9y ~-0.0775 -0.1627
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