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Effect of Cut on Forage Production and Grain
Yield of Naked Barley Cultivars**
Young Kil Kang* and Hyoung Shik Kang*

ABSTRACT : Eight naked barley cultivars were grown in three production systems to select proper cultivars
for dual production of forage and grain and to determine production system x cultivar interactions. In the
forage systems, barley was seeded on September 27 and October 17, harvested for forage on November 1,
December 10 and February 12 from the September 27 planting (forage system 1) and on December 10 and
February 12 from the October 17 seeding(forage system II). In the grain-only system, barley was planted
on November 5. In forage system I. oven-dried forage vields of eight cultivars ranged 195 to 296kg/10a and
Saessalbori and Naehanssalbori yielded significantly higher than the other cultivars recording 280 and 296kg/
10a, respectively. In forage system II, oven-dried forage yields of eight cultivars ranged 106 to 143kg/10a
showing no significant difference among cultivars. Production system x cultivar interactions were significant
for lodging at maturity, powdery mildew rating, 1000 kernel weight and grain yield. Leaf area index and
biomass at heading, no. of spikes per m?, no. of kernels per spike and test weight were not affected by the
production system. Forage utilization delayed heading by 3 days and reduced culm length, spike length,
lodging due to heavy rain on May 5 and lodging at maturity except for Songhagbori and Naechanssalbori.
Forage utilization did not significantly affect grain yield from the September 27 planting but reduced 9%
from the October 17 plantjng. while Saessalbori and Hyangcheonggwa 1 yielded significantly less than in the
grain-only system. Songhagbori appears to be a proper cultivar for dual production of forage and grain in
Cheju. considering forage and grain yields, and lodging and powdery mildew resistance.
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Table 1. Oven-dried forage yield(kg/10a) of eight naked barley cultivars in the two forage utilization

systems.

. Forage I (Sept. 27 seeding) Forage II (Oct. 17 seeding’
Cultivar T 12/10 2712 Total 12/10 312 Total
Saessalbori 96 129 55 280ab? 94 50 143a”
Nulssalbori 108 87 44 239bc 78 28 106a
Hyangcheongwa 1 96 103 44 243bc 88 42 130a
Moodungssalbori 83 95 45 223cd 76 41 117a
Muanbori 81 102 53 236bc 67 42 109a
Songhagbori 97 104 35 256bc 638 39 107a
Kinssalbori 79 72 44 195d 75 39 114a
Naehanssalbori 117 119 61 296a 75 44 119a

! Indicates forage harvesting date.

2 Means within a column followed by the same letter are not significantly different at the 0.05 probability

level, using Duncan’s multiple range test.
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Table 2. Chemical composition of oven-dried forage harvested on November 1 in eight naked barley cultivars

seeded on September 27.

Crude Crude Crude Crude N free

Cuitivar protein fat fiber ash extract
% % % % %

Saessalbori 34.4a’ 5.7a 15.1b 18.9a 25.9a
Nulssalbori 35.8a 5.9a 15.5b 16.9a 25.8a
Hyangcheongwa 1 33.8a 5.6a 14.3bc 20.0a 26.2a
Moodungssalbori 37.8a 5.6a 14.2bc 19.4a 23.0a
Muanbori 32.9a 5.9a 15.3b 17.7a 28.2a
Songhagbori 31.9a 5.9a 14.9bc 18.8a 28 .4a
Kinssalbori 31.9a 5.6a 13.6¢ 17.4a 32.0a
Naehanssalbori 31.5a 6.4a 17.0a 16.6a 28.5a

! Means within a column followed by the same letter are not significantly different at the 0.05 probability

level, using Duncan's multiple range test.
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Table 3. Mean squares from analysis of variance for some agronomic chracteristics of eight naked barley

cultivars, as affected by production system.

Heading Maturing LAI Biomass  Lodging Lodging Powdery
Source df date date at at heading on May 6 at matur. mildew
(day) (dav) heading  (g/m? (0-9) (0-9) (0-9)
Production system(PS) 2 117.2**  59.5* 1.69 5978 14.8* 78.1** 6.4*
Error a 6 4.6 12.5 1.65 7848 1.8 6.7 1.1
Cultivar (C) 7 101.0**  75.8** 4.22** 30542+ 62.3** 113.7** 47.3**
PSXC 14 4.3 2.3 1.25 20345 1.3 12.6 1.3*
Error b 60 3.5 4.6 1.45 15805 2.7 3.7 0.5
Culm Spike No. of No. of 1000 Test Grain
Source df length length spikes kernels  kernel wt. weight yield
(cm) (cm) per m* per spike (g) (g/8) (kg/10a)
Production system (PS) 2 256~ 0.56%* 4126 95.0 26.6%* 818 9123*
Error a 6 53 0.03 6714 33.4 0.7 848 1312
Cultivar (C 7 1990*+ 7.04**  93636** 249.7** 20.2** 12140** 16013**
PSXC 14 12 0.05 8511 31.0 3.7** 1135* 5202*
Error b 60 13 0.07 5322 21.1 1.9 677 2370

=*** Gignificant at the 0.10, 0.05 and 0.01 probability levels, respectively.
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Table 4. Main effects of production system and cultivar on some agronomic chracteristics of naked barley.

Heading Maturing LAI Biomass Lodging Culm Spike No. of No. of Test

Treatment date date at at heading on May 6 length length spikes kernels  weight
day) (day)  heading (g/m? 0-9) {cm) (cm) per m?* per spike  (g/f)
Production system®
Grain 1122 1547 4.3 617 6.5 81 4.7 522 40 .4 736
Forage 1 115 156 4.7 627 5.2 76 4.4 536 39.1 735
Forage 1I 115 156 4.4 600 6.2 77 4.6 544 42.5 747
LSD.0.05" 1 NS NS NS 0.8 NS 0.1 NS NS NS
CVi9) 1.9 2.3 28.8 14.4 22.5 9.3 4.0 15.3 14.2 3.9
Cultivar
Saessalbori 115b3 157a 4.5ab 645ab 7.0b 82c 4.6¢c 495¢ 45.8a 756bc
Nulssalbori 113c 155¢ 3.4c 546b 3.9¢cd 76d  4.9b 500c¢ 37.2¢ 747cd
Hyangcheongwa 1 115b 156abc 4.9ab 680a 8.7a 90b  4.5cd  485c 42 .9a 784a
Moodungssalbori 115b 157a 4.9ab 622ab 4.0cd 65f 4.2de 607b 38.8bc 760bc
Muanbori 115b 156abc 5.2a 630ab 8.1ab 83c 4.3d 498c 42.8a 773ab
Songhagbori 107d 150d 4.4ab 534b 4.8¢c 62g 3.7f 725a 31.7d 783a
Kinssalbori 117a 157a 4.0be 621ab 2.9d 6% 6.2a 500c 42.5ab 7304
Naehanssalbori 114bc 153be 4.1bc 617ab 8.2ab 99a  4.0e 463c 43.8a 688e
CV 9 1.7 1.4 23.3 20.5 27.7 4.6 3.9 13.6  11.3 3.4

! Grain=seeded on November 5 and grown for grain only . forage I =seeded on September 27 and harvested
for forage thrice. then grown for grain ; forage II =seeded on October 17 and harvested for forage twice,
then grown for grain.

2 Day of year ; 112=April 22, 154=]June 3.

3 Means within a column followed by the same letter are not significantly different at the 0.05 probability
level, using Duncan's multiple range test.
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Table 5. Lodging rating at maturity and podwery mildow rating at ten days after heading of eight naked
barley cultivars in the three production system®.

Lodging (0-9) Powdery mildew (0-9)

Cultivar Grain Forage 1 Forage 11 Grain Forage 1 Forage 11
Saessalbori 9.0a’ 3.4bc** 8.6a 5.5b 3.2bc* 4.8b
Nulssalbori 5.6b 3.8b 1.8b* 6.0b 4.2b** 4.0b**
Hyangcheongwa 1 9.0a 5.6b* 8.ba 1.5d 1.5d 1.3cd
Moodungssalbori 4.0b 1.0cd* 0.8b* 3.5¢ 3.0bc 4.0b
Muanbori 9.0a 5.9b* 9.0a 1.8d 1.0d 1.0d
Songhagbori 0.2¢ 0.5d 1.1b 1.0d 1.0d 1.0d
Kinssalbori 9.0a 0.8cd** 3.4b** 3.2¢ 3.0bc 2.2¢
Naehanssalbori 9.0a 9.0a 9.0a 7.2a 5.8a* 6.8a

! Grain=seeded on November 5 and grown for grain only ; forage I =seeded on September 27 and
harvested for forage thrice, then grown for grain ; forage Il =seeded on October 17 and harvested for
forage twice, then grown for grain.

2 Means within a column followed by the same letter are not significantly different at the 0.05 probability
fevel, using Duncan’s multiple range test.

*** Differences between grain and forage 1 or forage II within a cultivar are significant at the 0.05 and
0.01 probability levels. respectively, using LSD.
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Table 6. 1000 kernel weight and grain yield of eight naked barley cultivars in the three production systems'.

1000 kernel wt. (g))

Grain yield(kg/10a)

Cultivar Grain Forage 1 Forage 11 Grain Forage 1 Forage I
Saessalbori 23.3ab? 22.6abc 19.6** 366ab 366ab 269cd**
Nulssalbori 23.8ab 22.0bc 23.8a 296b 273¢c 268cd
Hyangcheongwa 1 23.1ab 23.0ab 22.9a 403a 328abc* 300bcd**
Moodungssalbori 20.7c 20.8cd 19.8bc 402a 372ab 354ab
Muanbori 24 .3ab 24.5a 23.6a 356ab 400a 353ab
Songhagbori 25.0a 23.1ab 22.8a* 324b 369ab 338bc
Kinssalbori 25.1a 22.0bc** 21.8ab** 360ab 330abc 423a
Naehanssalbori 22.7b 19.84** 20.6bc* 309b 312bc 251d

! Grain=seeded on November 5 and grown for grain only

. forage I =seeded on September 27 and

harvested for forage thrice, then grown for grain . forage Il =seeded on October 17 and harvested for

forage twice, then grown for grain.

2 Means within a column followed by the same letter are not significantly different at the 0.05 probability

level, using Duncan’s multiple range test.

*** Differences between grain and forage I or forage II within a cultivar are significant at the 0.05 and

0.01 probability levels, respectively, using LSD.
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