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Summary

Three naked (Nulssalbori, Saessalbori, Hyangcheongwa 1) and three
malting barley cultivars (Doosan 8, Sacheon 6, Jinkwangbori) were grown
at constant temperatures of 4, 8, 12, 16, 20, 24, and 28°C through the
fourth leaf stage in growth chambers to determine the effects of
temperature on growth and leaf chracteristics of naked and malting

barley seedlings.

The results obtained are summarized as follows :

1. The greatest number of tiller per plant was 3.1 at from 16 to 20
‘C for Nussalbori and Hyangcheongwa 1 and about 4.5 at 8C for
Saessalbori and three malting barley cultivars.

2. The above-ground dry weight per plant was heaviest (about 1.5g
for Nulssalbori and about 2.0g for Hyangcheongwa 1) at from 16 to 24°C
for three naked barley cultivars and was heaviest {about 1.6g for
Sacheon 6 and 1.9g for Doosan 8 and Jinkwangbori) at 16 and 20°C for
three malting barley cultivars.

3. Blade length of the first four leaves was longest at about 24°C
regardless of cultivars, Blade length of the first leave is longest on
Jinkwangbori and was shortest on Nulssalbori. The second, third, and
fourth leaves on Jinkwangbori are shortest below 12°C but are longer on
Nulssalbori and the malting barley cultivars than on the other two naked

barley cultivars above 16°C.
_1_



4. Blade width of the first four leaves was greatest at from 16 to
24°C regardless of cultivars and was smaller for Saessalbori,
Hyangcheongwa 1, three malting barley cultivars, and Nulssalbori in
order.

5. Sheath length of the first four leaves on Nulssalbori and the
malting barley cultivars was longest at 24°C but an sheath length on
Saessalbori and Hyangcheongwa 1 was longest at 16 and 20°C for the first
leaf and at 16°C for the second, third and fourth leaves. Sheath length
was generally longer on the malting barley cultivars than on the naked
barley cultivars,

6. Chlorophyll SPAD values of the first four leaves were greatest
at 4°C except of the first leaf on Nulssalbori and Hyangcheongwa 1 which

showed the highest values at 8 and 12°C.
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Table 1. Mean square values for tillers per plant and above-ground dry
weight of naked and malting barley cultivars at 7 temperatures.

Above-ground

Source of df Tillers/plant dry weight
variation (mg/plant)
Temperature(T) 6 27.43** 1983603. 4**
Block / temp. 14 0.37 39107.7

Cultivar(C) 5 5.47** 954957, 5**
T x C 30 0.41** 79416, 6**
Pooled error 70 0.15 28938.1

** Gignificant at 0.01 probability levels, respectively.
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Table 2. The number of tillers per plant and above-ground dry weight of
three naked (winter six-rowed type) and three malting(spring
two-rowed type) barley cultivars as affected by air temperature.

Temperature (°C)

Cultivar 4 8 12 16 20 24 28
The number of tillers per plant
Nulssalbori 1.9 23 29 31 21 1.2 0.0
Saessalbori 3.2 46 36 31 28 23 0.3
Hyangcheongwa 1 2.2 2.6 31 27 22 09 0.0
Doosan 8 3.6 4.7 45 3.7 2.7 19 0.9
Sacheon 6 3.5 4.3 41 32 27 1.4 0.4
Jinkwangbori 3.3 43 41 33 23 21 0.4
Mean 30 3.8 37 32 25 1.6 0.3
LSD 0.05 0.7 0.9 NS 0.2 NS 0.3 NS
Above-ground dry weight (g/plant)
\ulssalbori 0.6 0.6 1.0 1.4 1.6 1.4 0.9
Saessalbori 1.4 1.8 1.7 20 1.9 20 09
Hyangcheongwa 1 1.1 1.4 1.4 20 1.9 1.7 09
Doosan 8 1.1 1.4 1.5 1.9 1.8 1.3 0.9
Sacheon 6 1.0 1.2 1.2 1.5 1.6 1.2 1.0
Jinkwangbori 1.1 1.3 1.4 1.8 1.9 16 1.1
Mean 1.1 1.3 1.4 1.8 1.8 1.5 1.0
LSD 0.05 0.2 03 0.3 NS 0.3 0.2 NS

Nulssalbori, Saessalbori and Hyangcheongwa 1 are naked barley, and
Doosan 8, Sacheon 6 and Jinkwangbori are malting barley.



Table 3. Mean square values for leaf characteristics of naked and

malting barley cultivars at 7 temperatures.

Source of . Leaf length (mm)

variation df Ist 2nd 3rd 4th
Temperature(T) 6 8802.0**  42165.8** 65654.3** 73408 4**
Block / temp. 14 62.2 104.2 207.9 484 .4
Cultivar(C) 5 634.6** 1820.8** 3228.2** 5016.5**
T x C 30 37.9*%* 410, 8** 992.2** 1125.4**
Pooled error 70 20.3 100.9 86.9 132.9

Source of . Leaf width (mm)

variation df 1st 2nd 3rd 4th
Temperature(T) 6 8.23** 19. 26** 42.09** 50. 32**
Block / temp. 14 0.1 0.12 0.16 0.13
Cultivar(C) 5 9.62** 17.66** 19.98** 30.61**
T x C 30 0.24** 0.38** 0.35** 1.04**
Pooled error 70 0.1 0.13 0.15 0.15

Source of . Leaf sheath length (mm)
variation df Ist 2nd 3rd 4th
Temperature(T) 6 668.0** 2498. 3** 3510.4** 4605. 7**
Block / temp. 14 8.3 55.2 81.2 115.1
Cultivar(C) 5 496.1** 1094, 5** 2024. 4** 3923.0**
T x C 30 30.0** 87.8** 190, 4** 330.5**
Pooled error 70 2.9 4.7 19.6 37.9

Source of Leaf chlorophlly (SPAD readings)
variation df Ist 2nd 3rd 4th
Temperature(T) 6 314, 2** 369.64** 246.13** 104, 27**
Block / temp. 14 2.35 3.62 1.12 3.04
Cultivar(C) 5 20, 73** 59.41** 47.95** 57, 54**
T x C 30 16.94** 10, 7** 7.21** 5,9**
Pooled error 70 1.21 1.47 1.23 2.23

** Significant at 0.01 probability levels, repectively.
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Table 4. Leaf blade length (mm) of first four leaves in three naked
(winter six-rowed type) and three malting (spring two-rowed
type) barley cultivars as affected by air temperature,

Temperature (°C)

Cultivar 4 8 12 16 20 24 28
First leaf
Nulssalbori 44.2 57.6 73.3 86.7 101.3 104.1 94.8
Saessalbori 595 72.7 75.5 90.0 106.7 117.9 108.4
Hyangcheongwa 1 55.7 65.1 78.1 97.2 1143 119.4 106.8
Doosan 8 58.1 72.7 78.5 91.3 103.0 108.4 101.7
Sacheon 6 58.8 71.0 79.1 91.9 106.1 111,3 105.2
Jinkwangbori 60.7 72.6 83.9 100.7 121.8 122.4 118.8
Mean 56.2 68.6 78.1 93.0 108.9 113.9 106.0
LSD 0.05 9.0 4.9 7.0 6.1 12.0 9.1 7.1
Second leaf
Nulssalbori 59.9 77.4 113.1 160.8 200.4 226.9 171.5
Saessalbori 86.9 112.3 131.1 167.0 175.7 190.7 135.5
Hyangcheongwa 1 83.8 97.1 118.3 162.5 188.7 198.6 159.7
Doosan 8 88.1 112.7 132.4 168.0 1953 209.8 193.2
Sacheon 6 90.4 107.1 133.5 172.7 200.8 222.4 194.7
Jinkwangbori 90.2 108.9 135.9 178.4 204.6 226.7 199.9
Mean 83.2 102.6 127.4 168.2 194.3 212.5 175.8
LSD 0.05 12.1 7.9 9.9 11.1 NS 13.1 37.2
Third leaf
Nulssalbori 104.7 106.0 1570 228.7 274.9 299.1 237.7
Saessalbori 115.0 140.8 166.1 210.7 221.7 235.1 162.6
Hyangcheongwa 1 114.3 139.2 164.4 227.1 240.9 255.7 184.0
Doosan 8 124.6 146.8 173.3 221.4 259.9 280.9 234.0
Sacheon 6 120.2 135.1 167.1 216.9 260.3 277.2 252.6
Jinkwangbori 117.1 143.9 169.1 225.4 262.3 300.9 266.6
Mean 116.0 135.3 166.2 221.7 253.3 274.8 222.9
LSD 0.05 8.3 11.2 9.6 NS 17.3 13.3 27.4
Fourth leaf
Nulssalbori 124.8 142.3 184.1 272.8 304.7 323.1 280.0
Saessalbori 139.0 167.1 208.4 257.3 259.1 259.6 191.9
Hyangcheongwa 1 142.0 176.9 205.7 266.7 272.5 278.4 223.4
Doosan 8 150.1 175.3 215.7 275.4 299.6 323.9 266.7
Sacheon 6 144.1 174.1 209.7 271.2 296.1 323.3 297.0
Jinkwangbori 142.3 180.7 215.5 282.9 297.2 351.2 305.0
Mean 140.4 169.4 206.5 271.1 288.2 309.9 260.7
LSD 0.05 13.1 19.6 13.4 NS 13.3 21.0 24.8

Nulssalbori, Saessalbori and Hyangcheongwa 1 are naked barley and
Doosan 8, Sacheon 6 and Jinkwangbori are malting barley.
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Table 5. Leaf width length (mm) of first four leaves in three naked
(winter six-rowed type) and three malting (spring two-rowed
type) barley cultivars as affected by air temperature.

Temperature ('C)

Cultivar 4 8 12 16 20 24 28
First leaf
Nulssalbori 4.2 5.1 6.1 6.4 5.7 6.2 5.3
Saessalbori 6.2 7.6 7.8 8.3 7.5 8.3 7.5
Hyangcheongwa 1 57 6.3 6.9 7.7 7.0 8.1 6.9
Doosan 8 5.9 7.1 7.1 7.9 6.7 6.9 6.0
Sacheon 6 5.3 6.1 6.6 7.1 6.4 6.8 5.8
Jinkwangbori 5.5 6.6 7.0 7.9 7.1 7.0 6.3
Mean 5.5 6.5 6.9 7.6 6.7 7.2 6.3
LSD 0.05 0.4 0.5 0.6 0.5 0.8 0.4 0.6
Second leaf
Nulssalbori 4.2 5.1 6.3 6.7 5.8 6.3 4.5
Saessalbori 6.0 7.9 8.5 8.7 8.9 9.0 7.4
Hyangcheongwa 1 5.4 6.6 7.4 8.7 8.1 8.8 6.7
Doosan 8 5.2 6.6 7.4 8.4 6.8 7.0 5.3
Sacheon 6 4.7 5.9 6.6 7.1 6.1 6.3 5.1
Jinkwangbori 4.5 5.9 7.0 7.9 7.1 7.3 5.5
Mean 5.0 6.3 7.2 7.9 7.1 7.5 5.8
LSD 0.05 0.3 0.3 0.7 0.6 1.0 0.7 0.7
Third leaf
Nulssalbori 5.3 6.1 7.7 8.7 9.1 8.9 6.2
Saessalbori 7.6 9.8 10.5 11.8 10.9 11.2 8.7
Hyangcheongwa 1 7.2 8.7 9.4 11.5 11.6 10.9 8.3
Doosan 8 6.0 8.2 9.4 10.2 10.2 9.4 7.0
Sacheon 6 5.9 7.6 8.5 9.3 9.6 9.1 7.0
Jinkwangbori 5.5 7.9 9.1 10.0 9.8 9.3 7.4
Mean 6.3 8.1 9.1 10.3 10.2 9.8 7.4
LSD 0.05 0.3 0.7 0.7 0.6 0.7 0.7 1.0
Fourth leaf
Nulssalbori 6.0 6.6 8.5 9.6 10.0 11.2 8.1
Saessalbori 9.0 10.5 11.2 12.1 12.3 13.5 10.4
Hyangcheongwa 1 8.3 10.0 10.4 12,7 13.7 13.9 10.5
Doosan 8 6.6 8.9 10.6 11.5 10.7 10.7 7.7
Sacheon 6 6.2 7.9 9.2 10.5 9.4 10.2 8.4
Jinkwangbori 6.2 8.6 9.9 11.2 10.4 10.7 8.5
Mean 7.1 8.8 10.0 11.3 11.1 11.7 8.9
LSD 0.05 0.7 0.9 0.6 0.8 0.8 0.7 1.0

Nulssalbori, Saessalbori and Hyangcheongwa 1 are naked barley and
Doosan 8, Sacheon 6 and Jinkwangbori are malting barley.
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Table 6. Leaf sheath length (mm) of first four leaves in three naked
(winter six-rowed type) and three malting (spring two-rowed
type) barley cultivars as affected by air temperature.

Temperature (°C)

Cultivar 4 8 12 16 20 24 28
First leaf
Nulssalbori 17.3 21.1  27.0 34.5 39.0 41.7 35.7
Saessalbori 19.6 21.3 241 29.4 27.6 23.5 18.9
Hyangcheongwa 1 22.2 23.9 27,9 32.0 3.1 30.4 23.1
Doosan 8 25.3 27.7 32.7 38.1 40.9 41.0 34.9
Sacheon 6 24.5 26.0 31.4 37.9 41.9 42,2 37.0
Jinkwangbori 25.1 28.3 32.8 41.1 42.7 45,1 38.9
Mean 22.3 24.7 29.3 35.5 37.7 37.3 31.4
LSD 0.05 2.4 3.1 2.4 3.7 2.3 2.5 4.5
Second leaf
Nulssalbori 22.7 24.4 33.5 48.0 60.1 64.3 50.6
Saessalbori 24.1 26.6 31.7 40.5 42.5 36.1 23.6
Hyangcheongwa 1 28.9 31.9 37.7 48.4 52.9 44.4 30.5
Doosan 8 32.6 35.2 44.5 54.1 62.2 62.5 48.3
Sacheon 6 29.4 32.3 43.2 55.3 61.1 64.3 53.7
Jinkwangbori 30.7 36.2 45.0 59.1 64.4 70.4 55.3
Mean 28.1 31.1 39.3 50.9 57.2 57.0 43.7
LSD 0.05 3.2 2.9 3.8 3.7 4.2 3.4 3.4
Third leaf
Nulssalbori 33.0 30.6 42.7 64.9 74.3 80.9 63.0
Saessalbori 36.7 36.4 45.3 57.6 48.2 45.3 28.8
Hyangcheongwa 1 42.4 46.5 51.9 66.7 60.3 58.1 38.9
Doosan 8 42.3 48.0 58.3 73.1 75.8 77.1 57.9
Sacheon 6 40.9 47.0 58.5 75.1 77.9 87.8 68.2
Jinkwangbori 40.7 51.0 61.4 81.7 88.1 96.3 69.9
Mean 39.3 43.3 53.0 69.9 70.8 74.3 54.5
LSD 0. 05 4.9 5.5 6.0 13.1 11.5 6.4 4.3
Fourth leaf
Nulssalbori 35.6 33.5 48.5 173.3 82.3 87.3 73.2
Saessalbori 40.4 37.5 46.6 56.3 54.5 32.9 32.2
Hyangcheongwa 1 44.7 47.4 54.1 67.1 63.8 58.6 42.4
Doosan 8 45.5 50.3 62.5 81.6 89.0 89.3 71.5
Sacheon 6 44.2 52.2 68.1 89.7 91.4 98.2 79.8
Jinkwangbori 4.1 54.5 66.1 93.3 107.6 109.2 80.2
Mean 42.4 45,9 57.7 176.9 81.4 79.3 63.2
LSD 0.05 5.7 6.6 9.3 14.0 15.3 16.0 5.3

Nulssalbori, Saessalbori and Hyangcheongwa 1 are naked barley and
Doosan 8, Sacheon 6 and Jinkwangbori are malting barley.
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Table 7. Leaf chlorophyll (SPAD readings) of first four leaves in three
naked (winter six-rowed type) and three malting (spring two-
rowed type) barley cultivars as affected by air temperature.

Temperature ('C)

Cultivar 4 8 12 16 20 24 28
First leaf
Nulssalbori 47.9 50.3 46.1 41.3 38.4 35.9 36.8
Saessalbori 45.4 44.3 42.0 39.4 39.5 39.3 43.1
Hyangcheongwa 1 40.5 41.5 44.4 40.2 38.6 38.7 37.8
Doosan 8 46.1 46.1 43.1 39.5 35.5 35.3 34.4
Sacheon 6 50.2 45.8 43.5 38.0 35.9 34.3 33.2
Jinkwangbori 47.8 445 44.1 39.6 37.9 36.7 35.9
Mean 46.3 454 43.9 39.7 37.6 36.7 36.9
LSD 0.05 2.6 1.4 1.8 1.3 1.7 1.3 3.1
Second leaf
\ulssalbori 54.2 50.7 45.0 40.4 39.5 35.0 36.7
Saessalbori 51.0 45.6 42.2 39.4 40.6 40.7 43.9
Hyangcheongwa 1 49.0 47.3 44.6 41.5 40. 4 39.8 42.8
Doosan 8 44.9 44 .8 41.9 38.7 36.5 36.1 35.1
Sacheon 6 48.1 46.5 40,7 38.2 36.4 35.9 36.1
Jinkwangbori 48.2 45.8 43.4 38.8 38.7 38.1 37.6
Mean 49.2 46.8 43.0 39.5 38.7 37.6 38.7
LSD 0.05 3.3 2.1 1.5 1.5 1.7 1.9 2.8
Third leaf
Nulssalbori 52.5 47.6 44.0 39.5 41.1 38.4 37.1
Saessalbori 50.8 45.8 42.4 38.7 40.1 42.4 43.5
Hyangcheongwa 1 48.1 45.8 43.4 40.5 4].4 44,0 44. 4
Doosan 8 46.1 42.7 39.7 37.9 38.2 37.9 37.2
Sacheon 6 49.5 43.4 40.6 38.2 37.9 38.5 38.7
Jinkwangbori 49.0 43.7 42.4 38.7 40.8 40.9 39.1
Mean 49.3 44.8 42.1 38.9 39.9 40.4 40.0
LSD 0.05 3.0 2.3 0.9 1.1 1.5 2.2 2.2
Fourth leaf
Nulssalbori 41.0 39.4 35.2 36.1 36.5 37.5 38.5
Saessalbori 44.0 39.1 38.6 37.1 38.7 41.5 44.6
Hyangcheongwa 1 43.3 36.8 37.6 38.2 38.7 43.3 42.7
Doosan 8 43.3 38.2 35.6 34.4 36.0 37.3 36.9
Sacheon 6 40.3 36.3 32.4 34.5 35.2 36.4 38.4
Jinkwangbori 44.5 36.6 36.8 35.6 37.0 38.2 37.4
Mean 42.7 37.7 36.0 36.0 37.0 39.0 39.8
LSD 0.05 NS NS 2.2 1.7 NS 2.2 2.9

Nulssalbori, Saessalbori and Hyangcheongwa 1 are naked barley and
Doosan 8, Sacheon 6 and Jinkwangbori are malting barley.
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