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Effect of GA3 Concentrations on the Vernalization Period in
the Immature Embryo Culture of Barley (Hordeum vulgare)

Seong Bum Baek*, Jong Ho Lee*, and Heung Bae Kim**

ABSTRACT : Immature embryos were tested for investigating the effect of cold treatment dur-
ation and GAs concentration on the vernalization response in barley. Immature embryos were cul-
tured on Bs medium with GAs for 5 days, and were transplanted under 20 /15%C temperature after
cold treatment. Germination rate and shoot length were increased more in 20-day-old embryos than
those in 13-day-old ones but germination day was decreased. Addition of 1 or 10 ppm of GAs to B5
medium was effective on the growth of immature embryos. The higher GAs concentration was, the
shorter time from embryo culture to flag leaf emergence and heading was, The earlist flag leaf
emergence and heading were showed on treatment of 1 or 10 ppm of GAs, but GAs did not com-
pletely replace vernalization. The days to flag leaf emergence of immature embryo-cultured barley
with cold treatment for two and three weeks was shortened by 3 and 18 days at 1 ppm GAs, and 16
and 20 days at 10 ppm GAs, respectively, when compared to 0 ppm GAs culture with cold treat-
ment for three weeks. It was at 10 ppm GAs with 3 weeks cold treatment that showed the lowest
culm length, spike length and number of grain per spike. GAs concentration was not correlated sig-
nificantly with each character in 1 week cold treatment, but was significant with each character in
2 weeks. In 3 weeks cold treatment, it was except for days to heading.

Correlation between cold treatment duration and culm length was negative in 0 ppm GAs, In 1 or
10 ppm of G As, all characters had highly negative correlation with cold treatment duration.
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Fig.1. Means for germination rate, shoot length
and germination day of barley embryos
after embryo culture. The embryos of
different ages were grown on Bs medium
for bdays.
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Table 1. Variation of days to flag leaf emerg-
ence and heading from embryo plating
date as affected by cold treatments
and GAs concentrations in barley.

Cold treatments G A3 concentration(ppm) Meam

{weeks) 0 1 10

Days to flag leaf emergence

1 89.7(77.7)* 91.0(79.0)  89.8(77.8)  90.2a™

2 91.2(72.2) 87.8(68.8)  74.8(55.8) 84.6b

3 91.2(65.2) 73.0(47.0)  70.8(44.8) 78.%
Mean 9.6 a" 83.9b 78.5¢

Days to heading

1 95.0(83.0) 97.0(85.0) 96.0(840)  96.0a™

2 98.0(79.0) %4.8(75.8) 84.2(65.2) 92.3b

3 98.7(72.7)  82.7(56.7)  83.7(57.7) 8.3
Mean 97.2a% 91.5b 87.9c

*Numbers within blanks are days after transplanting.
*Means within the same row or within the same column not followed by

the same letter are significantly different at P==0,05 based on an LSD.
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Table 2. Differences among various GAs

concentrations

for

three

cold

treatments in each agronomic charac-
ter in barley

Cold Difference (days)
Character treatment

(weeks) (0-1)* (0100 (110
Days to flag leaf 1 -1.33 0,17 117

emergence
2 33 16.33 13.00
3 18.17 2033 217
Days to heading 1 -2.00 -1.00 1.00
2 317 13.83 10.67
3 16.00 15.00 -1.00
Culm length 1 £.83 0.50 6.33
2 1.00 15.83 14.83
3 16.00 21.50 5.50
Spike length 1 .88 0.27 0.62
2 -0.08 0.60 .70
3 0.53 0.80 0.27
No. of grain per spike 1 9,00 -1.33 7.67
2 6.67 15.67 9.00
3 11.33 13.00 1.67

*Zero, 1 and 10 are GAs concentrations, respectively,
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Fig.2. Differences between days to flag leaf
emergence and heading as affected by
three GAs concentrations in different
cold treatment conditions in barley.,
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Table 3. Variation of culm length, spike length
and number of grain per spike as af-
fected by cold treatments and GAs
concentrations in barley,

Cold treatments  GAs concentration{ppm) Meam
(weeks) 0 1 10
Culm length(cm)
1 86.2 93.0 86.8 88.6a"
86.8 85.0 710 81.2b
3 4.2 58.3 52.5 61.7c
Mean 82.4a* 79.0a 70.1b
Spike length(cm)
1 4.1 5.0 44 4.5a
2 4.2 43 3.6 4.0b
3 3.9 3.4 3.1 3.5¢
Mean 4.1a 422 3.7b
No. of grain per spike
1 51.0 60.0 52.6 54.4a

51.7 45.0 36.0 44.2b
43.0 315 30.0 34.9¢
Mean 48.6a 45.6a 39.4b

*Means within the same row or within the same column not fol-

lowed by the same letter are significantly different at P==0,05
based on an LSD.

—260—



el wel FHg o] M Mmooy &
HEE LBdA+= GAs 0,10ppmE.th 1ppmeol A
£Hgol Bmste RIBEEE MRS GAslol
3 HAER RRT FESUY. OaA £BYE
Eoll oM HA RS B ERE 443 338 &
mpEEel, GAs 10ppme EFE I B}

RIBEE #ife] Zold wel BE, #E 2
—HREUT ZEAY A ApEEREORS]
#eo] 23] dolwty] WEolgtm £#= v, GAs
BE wel 7 fgo] REER 28 LA
GAs BEZ BMETE FoEYY Hog v F
o] Ko}, 258 LI b RBEEI T2 BE,
TE 2L BT GAsl K3 BEe wes
& g AU

iR ARl wel GAs g el =2 HEs)
o (K 2), Bk 38 REEEA, GAsS &
WA FUS R lppm EHIHES 58
16cm, 10ppm SIS 38 22cm EHEEH AL
o, #MES &% 053, 0.8 cm, —fEkigs &%
11.3, 13. 0704 @A sttt

Table 4. Correlation coefficients between GAs
concentration and five agronomic
characters for various cold treatments
in barley variety Olbori.
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Table 5. Correlation coefficients between cold
treatment and five agronomic charac-
ters for various GAs concentrations in
barley variety olbori

Cold GAs
Agronomic character treatment  Coefficient Agronomic character concentration ~ Coefficient
(weeks) (ppm)
Days to flag leaf emergence 1 -0.1046 Days to flag leaf emergence 0 -0.1865
2 -0.8845* 1 0.8513*
3 -0.5961* 10 -0.8883"
Days to heading 1 -0.0798 Days to heading 0 0.3177
2 -0.8412* 1 -0.8182"
3 -0.4440 10 -0.7181%
Culm length 1 -0.2637 Clum length 0 -0.5282*
2 -0.8644* 1 -0.9372
3 -0.6218* 10 0.9737
Spike length 1 0.1147 Spike length 0 -0.2016
2 -0.8885** 1 -0.9784*
3 -0.5676* 10 -0.8639*
No. of grain per spike 1 -0.2062 No. of grain per spike 0 0.4304
2 -0.7754* -0.9901*
3 -0.4964" 10 .8831%

* »Significant at 5 and 1% levels, respectively.

**= Significant at 5 and 1% levels, respectively.
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