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Plug Seedling Production Using Tissue Cultue Regenerants and Their
Seeds in Bupleurum falcatum L.

Cheol Ho Park’, Chang Yeon Yu', Jeong Sik Seo™, Ki Sik Kim"
Seung Ue Park™, Sang Deuk Ahn" and Byoung Ho Chang

ABSTRACT : This study was conducted to establish technologies for plug seedling production using
somatic embryos-derived regenerants and their seeds in Bupleurum falcatum L.

Among distilled water, GA(0.1mg/!) and putrescine (0.1mg/ ! ) treated to regenerants for ac-
climatization, GA was most effective to develop shoots and roots. 1/2X MS medium and NAA 0. 1mg/ I +
BA 0.5mg/ I enhanced the growth rates of the regenerants and increased dry weight. Activated charcoal
effected to grow markedly leaves and roots of the regenerants at the level of 0. 4%. Regenerants increased
their plant height, root length and dry weight at 30°C. Plug seedlings originated from seeds of the tissue
culture regenerants showed the maxium growth on the mixture of peatmoss soil (2) and mountain sand (1).
Root length, leaf area and dry weight of plug seedlings increased significantly when No. 1, 2 and 3 of
Wondergrow solution were mixed in the ratio of 1.3~0.9-0.1. Light supplement(4%) and high tem-
perature (30°C) promoted the growth of plug seedlings as well as dry weight. Ninety days seedlings were
more vigorous and adaptable for transplanting than other seedlings.
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Table 1. Effects of distilled water(D.W.), GA, putrescine on acclimatization of regenerants in the
absence of nutrients

No. of Mean length No. of Mean length
No. of No. of . :
shoots of shoots roots differentia of roots
Treatment plantlets differenti differentia ted roots ted after differenated after
treatment treatment {cm)
ced atedd after  after treatment d
treate treate .
treatment (em) A B A B
D.W. 28 8 0.30 40 8 7 0.21 0. 30
GA 0.1mg/ 1 30 12 0. 40 45 32 8 0.35 0. 44
Putrescine 20 0 0 34 16 3 0.17 0. 20

* A No. of roots differentiated newly from plantlets with roots.
B : No. of roots differentiated newly from plantkets that do not have roots.
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Table 2. Effects of medium and salt strength
on plug seedling establishment of
tissue culture regenerants after
transplant

Meda Srength No. of Ieaf No. of Root Dry
¢ leaves length  roots  length

Bs 1/2% 7.4 1.6 3.4 3.3 7.6
" 1/4x 6.3 1.6 3.3 2.7 9.2

” 1/8% 9.9 2.2 3.6 2.8 8.5
MS  1/2x 5.3 2.5 4.8 4.0 13.9
" 1/4x 8.3 L2 6.3 6.9 8.9

” 1/8x 6.0 3.6 4.0 6.1 10.2
White  1/2X 4.0 19 2.6 2.5 5.5
" 1/4x 5.2 L9 1.7 2.8 7.4

” 1/8x 4.0 2.3 2.3 3.0 4.6

o}, B;s} white ¥ 2] Aol 1/2X9} 1/8X

Bo /X M AEF) AL 52 BFS Y
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Table 3. Effects of hormones on plug seedling establishment of tissue culture regenerants after transplant

me/ | NAA NAA NAAOQ.5 NAAO. 1 Kinetin Hormone
s 24(47.1) 43(50. 6) 33(47. 1) 30(30. 0) 5(4.5) 119(19.7)
s 1(0.01) 7(7.0) 1(0.9) 29(4. 8)
s 4(3.6) 4(0.7)
R 18(35. 3) 16(18.8) 21(30.3) 22(22.0) 2(1.8) 70(11.6)
R? 1(0.01) 1(1.0) 2(1.8) 10(1.7)
R’ 2(1.8) 1(0.2)
SR 21(21.0) 3(2.7) 48(7.9)
S'R* 5(5.0) 2(0.3)
SR’ 1{0.2)
SR 2(1.8) 27(4.5)
SR? 3(0.5)
SR?
SR 1(0.9) 8(1.3)
S’R? 5(0.8)
S’R?
Not survived 9(21.4) 24(35.9) 16(38.1) 14(14.0) 90 (80. 4) 277 (45.9)
Rates of plants 78.6 64.7 61.9 86.0 19.6 54.1
Total no. 51 85 70 100 112 604

of plantlets

* Percentage in parentheses
S : shoot, R : root, ' : poor (+)

2 good(+4)

%t very good (+++)

- 210 -



o
(\M)-i

o2 gl o EAYoAa e tik A
S Vel oA 2 B dgoA 4
i?dﬂ}! A 7} obd vermiculitedl] A E£3H4 &S
T BFE AHY 32ES ALY &
sl fRe] et 5ol whet Zolzt glo] 2
2 2o g2 ¢ F5H9 Aoyl 5229
i dgE vzl AR AIRET. BASE
vermiculited] 5] ZA MBS A FA 71
Aeg A48 A7 BAGRE A AlE
& ART 7 elo Afol A
Y E o= B So] dA T (Fe).

2

=
1
=%

2

Table 4. Effect of activated charcoal (AC) on
plug seedling establishment of tissue
culture regenerants after transplant

No. of No. of Leaf No. of Root Dry
plantles leaves length roots length weight

Treatment

Activated Charcoal 13 45 15 40 L% 47
Activated Charcoal 15 3% l4a 50 20 572
AC free 9 4% lla 1k LOb 4la
AC free 10 63 21a 21bc L7b 4.7

* data of leaf, root and dry weight are mean of
all plantlets regenerated in three replications.
The same letters in a column are not
significantly different at the 5% level of
Duncan's Multiple Range Test.
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Table 5. Effect of temperature on plug seedling
establishment of tissue culture regenerants
after transplant

Temp. Plant Root No.of Fresh Dry

20 7.0a 4.4b 5.1a 54.8b 10.5b
25 7.6a 5.7b 4.8a 83.8b 14.8b
30 8. 8a 8.7a 5.9a 163.0a 39.3a

The same letters in a column are not significantly
different at the 5% level of Duncans Multiple Range
Test.
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Table 6. Effects of soil mixture on plug seedling establishment of seeds from tissue culture regenerants

o Plant Root No. of Leaf Leaf Dry weight (mg)
Soil mixture . .

height length leaves width area Top Root Total
Vermiculite (1) +
burned rice bran (1) 9.9 7.3b 5.0b 0. 86b 5.8b 24.0b 5.5b 29.5b
Peatmoss soil (2) + 10. 3a 9. 4a 6.2a 1.02a 7.8a 39.2a 8.8a 48, 0a
Peatmoss soil 10. 1a 9.9 6. 4a 0.90a 6. 8a 32.9a 8. 8a 41.7a
Field clay(2) + 9.9 7.8b 5.8a 0.92a 5.6b 24. 3b 4. 6b 28.9b

Folle FF A FA7 enz AAA 3
T TFE 2AE 0] 8T AZTER EAHY B
228 HH 9] Ado] 8 FHT

AT 2R 1, 2, 359 WPV E 2l F Fd9
Al &l kol & 7o) YR Hlel o] 1.3-0.
9-0.19 wjigulM 2F GWE 2 AEFo)
718 A vEiwch 8 aA 2" e B4 o
HIZ 7} 3 F8] 3 4 0 2 AW sl=d H B RA &
AMYEALE FAE N-0-K, N-P,0:-K,0
P HRE o] &35t Fad ual v|FEAE
st H 88 Al 830 B A8 A143 9
IRZEN-P-KFF0]10-8-25(13), 10-0-

0(28), 0-0-0(3%) o2 =AY 15
aE v FdA2 U7H0.05%), B40.1%),
A (0.05%), ot (0.01%0 So] lon 23 &
A AL o] 22%9 437 FHHU.
33 IEQ%), B7H(0.05%), & (0.05%) 72
2 2AHAY. FaAudA BF dLadRoeR
Al 50~200ppme] HHAA T4, 7173, KA
o] wat 2AsH A7) LHAdE pHE 6.0~6.
52 fAslE Aol 223 B Agd e 4
aze] wiEu| A o3 A A FEe TH
o $38& FAh

Table 7. Effects of nutrients on plug seedling establishment of seeds from tissue culture regenerants

Plant Root No. of Leaf Leaf Dry weight (ng)
Treatment

height length  leaves width area Top Root Total
control Wondergrow 7.8b 8.3a 5.6a 0.77b 4.0b 21.5¢ 6. 9c 28. 4c
*#1 #2 #3
0.9 0.4 9.7a 7.1b 6. la 1.05a 7.4a 41.0a 9.1ab  50.1ab
1.3 0.9 9.8a 8.4a 6.0a 1.17a 8.0a 46. 9a 12. 2a 59.1a
1.4 0.5 - 9.9a 7. 6ab 5.9 0. 88b 4.9b 33.5b 8.2bc 41.7b

* kg /1000 [

The same letters in a column are not significantly different at the 5% level of Duncan’s

Multiple Range Test.
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Table 8. Effect of temperature on plug seedling

establishment of seeds from tissue

culture regenerants

Temp. Plant Root No.of Leaf Fresh Dry

200 10.0a 5.7b 5.2b 4.3b 9. 1b 12.8b
25 10.1a 6.1b 5.5b 5.2b 121.8b 19.1b
30 9.2a 10.7a 6.3a 6.8a 182.6a 38.7a

The same letters in a column

are not

significantly different at the 5% level of Duncan’s

Multiple Range Test.
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Table 9. Effects of shading and light supplement on plug seedling establishment of seeds from tissue

culture regenerants

Treatment Plant Root No. of Leaf Leaf Dry weight (ng)
height length leaves width area Top Root Total
control. 8. 4ab 5.8b 5.7a 0. 94b 3.1b 31. 3ab 8. 8a 40. 1ab
17% shading 8.0b 5.0bc 5. 2ab 0. 80bc 2.3b 19.7b 5.2b 24.9b
56% shading 7.6b 4. 8be 4.3c 0. 64cd 1.2¢ 7.7b 1.3¢ 9.0c
67% shading 5.9¢ 3.7c 4. 9be 0. 54d 1. 1lc 5.5b 1. 1c 6. 6¢c
2% supplement 8. 4ab 6.0b 5. 4ab 0.83b 4. 4a 32.4ab 6. 0ab 37. 8ab
4% supplement 9.7a 8. 2a 5.7a 1.09a 4.9 35. 3ab 8. 2ab 43. 5ab

The same letters in a column are not significantly different at the 5% level of Duncan’s

Multiple Range Test.
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Table 10. Plug seedling growth of seeds from tissue culture regenerants at different seedling ages

Dry weight (ng)

Seedling age Plant Root No. of Leaf Leaf
(days) height  length  leaves width area Top Root Total
30 7.4b 6.1b 3.3b 0. 90b 5.7b 43.3b 15.3b 58. 6b
60 10. 4b 6. 3b 5.3b 1. 00b 11.7b 69. 5b 15.4b 88. 9b
S0 13.2a 10. 5a 8.0a 1. 16a 26.0a 173. 3a 44, 1a 217. 4a
i E:2 51 B X &

Az o] ZA | FE e} i FA B FAE o) 85}
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Fig. 1.

Acclimatization and plug seedling production of Bupleurum falcatum 1. A : plant regeneration
from somatic embryos, B : acclimatization of plantlets in the absence of nutrents(w : distilled
water, g : gibberellic acid, p : putrescine), C : regenerants and seedlings under the different
culture conditions on tray bed, D :light supplement to plug seedlings, E : plug seedlings
growing on different fertilizers.
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