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Effects of Hulled and Hulless Barley Isogenic Lines

on Germination and Emergence Rate

Eun Sup Lee* Duk Hyun Jeong#* Jong Eun Chun* and Jung Hyun Nam*

ABSTRACT

To obtain the information about the reasons why hulless barley varieties generally have poor germination and

emergence rate in the field, hulled and hulless isogenic lines were bred and used.

The germination rates of hulless isogenic lines were 4-6 percent lower than those of hulled lines at artificial

precipitation treatment, and seriously dropped down at 5 day precipitation treatment. As the thresher rotation

speeds up 600 to 1,000 rpm, the differences of germination rate were 10 percent in hulled, but 22 percent in

hulless lines. Also emergence rates of hulless lines became seriously low at deep seeding, The emergence rates of

hulless isogenic lines became low in the order of deep seeding, high speed thresher, and rain-fall,

These results suggest that barley breeders especially for hulless varieties should plan their breeding programs

to improve the emergence rate or seedling vigour in the field.
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Table 1. Difference of germination rate with
rain -fall time in the hulled and
hulless barley isogenic lines.

Isogenic line Before After Differ-
rain rain  ence
Olbori Hulled 100 98 2
background Hulless 96 92 4
Gangbori Hulled 100 100 0
background Hulless 98 88 10
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Pig. 1. Germination rate of isogenic lines with

the artificial precipitation treatment
after harvest.
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Fig. 2. Effects of rotation speed and rain -fall
time on the germination rate in barley
isolines.

Table 2. Mean squares for main and interac-
tion effects of rain-fall time, thre-
sher speeds, and lines.

Source of Variation DF MS
Rain (R) 1 128.44*
Thresher rotation speed(S) 2 495.45%*
Hull (H) 1 113.78%*
RXS 2 22.12
RXH 1 7.11
S xH 2 63.45
RXSXH 2 11.45
Error 24 22.22
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Table 3. Emergence rate of hulled and hulless barley isogenic lines with the different

seeding depths.

Seeding depth(cm)

Rain Isogenic line
0 1.5 3 6 9
Before rain Hulled 100 97 95 73 17
Hulless 98 61 59 23 0
After rain Hulled 98 95 93 41 10
Hulless 92 45 40 14 3

* Thresher rotation speed : 600 rpm
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Fig. 3. Average days to emergence from seed-
ing with the different seeding depth.

Table 4. Germination rate and duration of
hulled and hulless barley isogenic

lines with the different temperatures.

ic li Temp.(C)
: ! Mean
sogenic line m = -
Hulled
Germination rate{®) 97 95 99 97
Germination _ B )
duration (day) 2-5 3-6 6-19
Hulless
Germination ratel®) 95 99 93 96
Germination _ _ ~
duration (day) 2-4 3-6 5-18
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Table 5. Comparison of emergence rate between hulled and hulless isogenic lines with the
rain — fall time, thresher speed, and seeding depth.

Before rain

After rain

Isogenic T

e Seeding depth(em) “¢n0™ 900" 1000 Mean 600 800 1000  Mean
(rpm) (rpm)
15 97 96 87 93 9% 89 87 90
3 9%5 93 83 90 93 92 82 89
Hulled 6 73 55 37 55 41 53 55 50
9 17 3 9 10 10 9 11 10
Mean 62 50 43 52 8 51 49 50
1.5 61 50 42 51 45 51 34 40
3 59 45 35 46 0 38 24 34
Hulless 6 23 8 5 12 14 9 8 10
9 0 0 0 0 3 0 0 1
Mean 27 18 13 19 18 16 11 15
*Baegdong ./ Olbori*5
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Table 6. Factor analysis about the emergence rate influenced by the isogenic line, rain -fall
time, thresher speed and seeding depth.

Germination Survival rate
rate (%) after germina-
1 &
Isogenic line * tion (%)
(600 rpm, (600 rpm,

before rain )

Emergence rate (%)

before rain)

Seeding depth -
3em (600 rpm,
before rain)

Thresher speed : After rain

1000 rpm (Seed- (Seeding depth
ing depth 3cm, 3cm, 1000rpm’
before rain)

Hulled 100(0) 100C 0) 95( 5) 83(12) g82( 1)

Hulless 98(2) 88(10) 59(29) 35(24) 24(11)

Difference 2(2) 12(10) 36(24) 48(12) 58(10)
*Baegdong.” Olbori*5
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