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Effect of Embryo Age, Growth Regulators, and Low
Temperature Treatment on Regeneration and Plant Growth
in Immature Embryo Culture of Barley
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Byong Ho Chang** - Il Min Chung*** and Sang Deuk Ahn **

ABSTRACT : This study was conducted to determine the effects of embryo age, growth
regulators, low temperature treatment on regeneration, plant growth, and heading in immature
embryo culture of Barley. Shoot and root development was more in older than in younger excised
embryos, and more in a medium without kinetin than in one with kinetin. The rate of survival was
higher on medium without growth regulators and lower on medium with kinetin 5 mg /L because
of retarded plant growth.

Embryo age and media did not completely replace low temperature treatment., Twenty- and 14
day-old embryos responded by flowering after 4 weeks of vernalization. Embryo culture at 14- and
20 days after anthesis coupled with 4-week cold treatment shortens generation time of barley.
When 20 day immature embryos of barley (cv. Olbori) was treated low temperature treatment for
4 weeks, the rate of heading was better than the other treatment,
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Fig. 1. Effect of embryo ages and growth
regulators on shoot formation in imma-
ture embryo cultures of barley.
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Table 1. Mean survival percentage of barleys
{cv. Kangbori and Olbori) seedling
regenerated from embryos of differ-
ent ages on medium with different
plant growth regulators

Growth % of survival
Embryo age -_—
regulator(mg //) Kangbori Olbori
14 days Control 96.5 94.0
GAs 1 93.5 91.2
GAs5 87.0 79.5
Kn 0.5 73.0 71.4
Knb 52.5 48.0
20days Control 95.1 99.5
GAs1 95.5 93.0
GAs5 85.4 80.0
Kn 0.5 80.4 69.2
Kn5 60.0 54.1

Data were taken after the seedlings had been verna-
lized and transplanted until heading
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Table 2. Growth characteristics of barley seedlings developed from embryos with different days of
low temperature treatments

Embryo Ver. period  Growth Plant height No. of root per plant  No. of shoot per plant
age (weeks) regulator  Kangbori Olbori Kangbori  Olbori Kangbori  Olbori
14 days 0 (0 22.5+3.1 22.3%+ 8.6 7.4+1.8 5.0%20 55+1.8 46121
Gl 24.7+2.8 30.3%x13.7 8.3+21 50+1.2 6.3+1.5 4.3%0.6

G2 39.0+2.3 45.8%11.2 6.310.6 53+15 5.0+0.0 5.0%1.0

K3 20.3+£1.9 19.3% 4.7 4.3+0.6 3.0%+1.0 3.7+£15 3.3%06

K4 9.9+28 85+ 35 22110 16106 3.7t06 2.6%0.6

4 C 28.21£2.2 24.6% 2.3 7.3x15 7.0%1.0 51+21 51+15

Gl 20.9%+2.1 235% 3.1 87129 51%1.2 3.6x1.5 3.6X06

G2 34.5+2.2 31.7% 1.8 9.713.6 6.7+2.1 4.0£0.8 4.0%1.0

K3 135431 16.9% 0.3 3.710.6 3.0%0.0 3.6£1.2 36106

K4 11.44£3.3 127+ 4.7 2.3x1.2 2.3%06 4.0£0.6 4.0x1.0

6 C 26.2+0.4 253% 1.6 7.6+0.6 6.3+0.6 47106 43106

Gl 23.8+3.8 26.8% 2.8 8.0+3.0 57%1.5 47112  3.3106

G2 33.2+7.0 32.2%10.3 6.0£1.0 4.0£0.0 42+0.0  4.0%0.0

K3 17.31£2.0 169+ 24 3.0£0.0 3.0%x0.0 4.0£1.0 3.0%0.0

K4 - 12.8% 4.4 - 2.610.6 - 2.910.6

20 days 0 C 23.8+1.0 326+ 1.5 11.0k06 80%£20 8.0+1.0 4.1%06
Gl 26.2+£8.0 27.1x 1.6 10.0£1.0 8.0x1.0 6.3+1.2 45123

G2 323128 42.4% 25 8.7+0.6  8.0+0.0 6.7t1.5 52x0.6

K3 20.7+9.4 22.1% 6.6 53+23 4.0%17 4026 3.0£06

K4 17.0+4.4 15.3% 4.3 3.0£0.0 3.0%1.0 3.7£06 3.0%x1.0

4 C 23.7x0.8 24.4% 22 7.3+0.6 8.0%1.2 57x0.6 8.0x4.0

G1 28.3+1.6 27.2% 2.7 8.0+0.0 7.3+0.6 5.0=%0.6 7.3+2.1

G2 32.2+1.1 340+ 11 7.4+3.0 8.0%£0.0 6.0+1.0 5.0X0.0

K3 147+1.3 188+ 95 3.0x1.0 4.0%£1.0 3.7£06 3715

K4 9.9+1.5 13.9% 2.7 2.0x0.0 3.0x1.0 4.0%0.0 4.71%0.6

6 C 24.7£3.3 26.5%+ 2.9 8.710.6 6.31£0.6 6.320.6 5.310.6

Gl 28.3%+10.7 26.9% 1.1 10.8+1.7 7.311.2 53%0.6 6.71t2.1

G2 31.9+2.8 39.2+ 4.8 9.0+1.2 6.7£0.6 7.3+x25 6.0%1.7

K3 13.4+£0.9 19.5% 1.3 3.3x0.6 5010 3.01£0.0 4.3%15

K4 10.4£1.3 10.1% 0.6 1.3+0.6 1.7%0.6 4.3+1.2 2.3%£0.6

*; Control, G1:GAs 1 mg /¢, G2:GA3 5 mg /I, K3:Kinetin 0.5 mg //, K4;Kinetin 5 mg /{

Values were represent the mean of 10 replication+SD

Ztzy 5collA 2, 4, 6579 ARAHE SRS ol &
FE&2 # 33 2o 48l 257 AEge
e ErEA @don, 43 X r)de BEY
o)X &E 50U 7R 66.3%7F E4HIoH, 60Y
7HAE 83.9%7F E5E AT 28y 65732 5k
2 di= 50U 7R 89.2%7F &t 60L A E
95.4%9 E+88 A vy AA4E &5
) AR 9] Hpds 1489 KRS G A28
A7t 95.8Y 2 657 ALAE 39S wd
1058 2} 9EAR wsith T3k 20Ul E 257

A SR W E4HA ggon, 47 4 e
SRS W LUYNE 457 A LA2) S92 i
o o] ERT WENE A4S F 2
A9 BRAFE 20DNE 457 A LA YL
7} 4UKE 4537 (KiBEHESIHS R 156
A% WTHE 3). 4= 2uesh Znee 4
B2 Ao e 149, 289, 42
Qo) 2448 iAo 1YY WE 14A
AL RRe M ol| WA E5

A ggrou, endE 2897 ALAYHUL

—574—



Tabie 3. Effect of embryo ages and low temperature treatments on heading of barley after

transplanting

Embryo Low temperature

% of plants headed

Number of days to heading

age treatment (weeks) after transplanting after embryo culture
50 days 60 days Means

14 days 2 — — -
4 66.3 83.9 95.8
6 89.2 95.4 105.5

20 days 2 - - -
4 80.3 90.4 88.5
6 90.5 96.3 102.7

* Seedlings were cultured on standard medium without growth regulators

Table 4. The percentage of barleys(cv, Kang-
bori and Olbori) headed on different
growth regulators and cold treatment

days

Growth Kangbori(%)Y  Olbori(%)

regulator (mg/l) 14° 28 42 14 28 42
Control 0 38 52 0 48 53
GAs 1 0 53 41 0 53 36
GAsb 0 49 42 0 46 43
Kn 0.5 0 36 51 0 38 46
Knb 0 31 44 0 34 48

D ; Percentage of heading
2+ Days of cold treatment
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