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Differences of Germination and Emergence rate
among Isogenic Lines of Waxy and Hulless
Gene Combinations in Barley

Jung Hyun Nam*, Eun Sup Lee**, Choon Ki Lee* and Yong Woong Ha*

ABSTRACT : On the purpose to increase the cultivation stability of the hulless waxy barley which
is unstable in the northern region of Korea, the effects of genes of hulled /hulless and
waxy /nonwaxy on seedling emergency was studied by using four isogenic lines of hulled —waxy,
hulless —waxy, hulled —nonwaxy and hulless —nonwaxy barley.

The germination rates of hulless lines lowered by four to six percent compared with those of
hulled counterparts with one day’s rainfall just before harvest, and were much deteriorated with
raining prolonged. The gaps between emergency rates of hulless lines and their counterparts were
greater than those of germination rates, and the differences increased as the seeding depths were
deepened. The emergency rates of hulless lines were affected in the order of seeding depth, ro-
tation speed of thresher and preharvest rainfall. Waxy endosperm gene did not show any significant
effects on the damage of grain during threshing. It seems that the embryos of hulled lines were less
damaged than those of hulless ones during threshing due to the protecting effects by husks. When
grains were threshed with thresher of 600rpm or 900rpm and dehulled with dehuller of 750rpm, any
significant depreciations such as broken seeds and decreased germination rate did not occured in
hulled lines. But the grains of hulless lines received some damages with the rotation speeds, es-
pecially germination rates decreased seriously when the rotation speed of dehuller was high.
Prehavest sprout rates of the lines incorporated with the waxy genes were higher than those with
nonwaxy genes whereas the genes of hulled and hulless did not give any significant effects.

Key words : Barley, Isogenic line, Germination, Emergency rate, Sprouting rate, Waxy gene,
Hulless gene.
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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
Kangbori Hulled 100 100 0
Background Hulless 98 88 10
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Fig. 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
_isogenic lines,

Table 2. Mean squares for main and interac-
tion effects of rain-fall time, thresher
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
RXxH 1 7.11
SxH 2 63.45
RxSxH 2 11.45
Error 24 22.22
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Fig. 3. Comparisons of damaged grain rate, germinative energy(GE) and germinative capacity(GC)
for Olbori and SW 235 by threshing methods in 1986,
A, B : Machine threshing at 600, 900rpm respectively.
C : Awn removal at 750rpm.

Table 3. Comparison of emergence rate between hulled and hulless isogenic lines with the rain-fall
time, thresher speed, and seeding depth.

Isogenic Before rain After rain
) Seeding depth{cm)
line 600 800  1000(rpm) Mean 600 800  1000(rpm)  Mean
15 97 96 87 93 95 89 87 90
3 95 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 48 51 49 50
1.5 61 50 42 51 45 51 34 40
3 59 45 35 46 40 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

* Baekdong /Olbori*5

Table 4. Factor analysis about the emergence rate influenced by the isogenic line, rain—fall time,
thresher speed and seeding depth.

Germination Survival rate Emergence rate(%)
Isogenic line* ate(%) after germination(%) Seeding depth Thresher speed: After rain

(600 rpm, (600rpm, . :3cm(600rpm, 1000rpm(Seeding depth (Seeding depth

before rain)  before rain) before rain) 3cm, before rain) 3cm, 1000rpm)
Hulled 100(0) 100(0) 95( 5) 83(12) 82( 1)
Hulless 98(2) 88(10) 59(29) 35(24) 23(11)
Difference 2(2) 12(10) 36(24) 48(12) 58(10)

* Baekdong /Olbori*s
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4. Relationship between damaged grain
rate by threshing and germinative ca-
pacity of hulless barley.

Table 5. Healthy and damaged grains of 4 hulless barley lines by threshing in 1985.

Grain condition

. Plot
Damaged grains .
Healthy yield
Genotype Total grains subtotal  Worn Broken (g /3.6m?)
embryos embryos
Yone /01*6 531 53 478 444 34 2,755
wxwxnn
78618 —BCs—B—2 (10.0) (90.0) (83.6) (6.4)
Masankwa /Kang*7 . 350 91 259 248 11 1,808
7803G—BCs—B-B—32—9 (26.0) (74.0) (70.9) (3.1)
Masankwa /Kang*7 WxWsnn 537 63 474 457 - 17 1,568
7803G—BCs—B—-B—40~-1 (11.7) (88.3) (85.1) (3.2)
Yonezawa wxwxnn 218 218 473
(100)

Upper : No. of grains tested, Lower : Rate(%), * : Hand threshing
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Table 6. Comparisons of mean and standard deviation of viviparity test results of various genotypes.

Genotype No. of varieties Mean(%) Standard deviation Range(%)
covered —nonwaxy 75 6.83 7.27 0—30.6
covered — waxy 6 18.05 9.02 7.3—31.5
naked —nonwaxy 35 8.09 9.62 0—38.5
naked —waxy 22 18.50 9.94 1.9—40.7
Diff.

(wxwx—WiWx)NN 11.22**
(wxwx —WxWx)nn 10.41*
(NN—nn)WxWx 1.26%°
(NN ~ nn)wxwx 0.45%
wxwxnn— WxWxNN 11.67**
wxwxNN—WxWaxnn 9.96™*
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