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Shoot Primordium Culture for Multiplication of Carrot

SUR, Ho Bum - LEE, Soo-Seong*
Depariment of Horticultural crops Breeding, Chung-Ang University, Ansung, 456-756, Korea

ABSTRACT Shoot tips with 2 leaf primordia were cultured to induce shoot primordia in MS liquid medium
supplemented with several concentrations of BA and NAA under the conditions of 10,000 lux illuminations for 24 h
and of vertical shaking of 2 rpm in carrot. Two F hybrids and two male sterility lines were used. Shoot primordia
were only induced in the medium supplemented with 2.0 mg/L of BA and 0.2 mg/L of NAA. Genotypic specificity
and seasonal effect of donor parents on shoot primordia induction were not observed and average 15~ 20% of the
planted domes developed to shoot primordia. The induced shoot primordia were successfully propagated by
subculture in the same medium. However, they were grown into three different types during multiplication, that is,
the type with multiple small shoots on the surface, the type of without any shoot, and the type of callus. Shoot
primordia clusters with small shoots on the surface differentiated multiple shoots successfully in 1/2 MS solid
medium supplemented with 0.2 to 1.0 mg/L of IAA and 0.2 to 1.0 mg/L of kinetin. New shoot primordia with small
shoots were well formed when pieces bigger than 2 mm in diameter of the out layer of the shoot primordia cluster
with small shoots were subcultured. No differences of multiplication and shooting ability and chromosomal variation
of shoot primordia were observed until the 13th sub-culture.
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ZAuo} & 071 4715 1986WRE YRR FAAY
oz MRHe 2% A2 ekl AFHY=H (Oosawa
and Yoshioka 1991) 19913 &A) 89F 9] A &S AF3}H L
H 1 F 665N & A7t IEHAL 35 R dEFT
2lo] 7B538tt} (Taniguchi et al. 1991) 7 3ok J87 o}
vk A & 9718 5319 23 dAREES Al
7 (Himada et al. 1991; Hirata et al. 1993)7} Z3iZ o]
callusdl M= & ¢71 §717} 7}538c} (Taniguchi and
Tanaka 1989)3 3tk A 2] Ut X Faely & 9
7] WebHol AEsathe B (Jeong and Park 1997)E A
slae oA ofudt HEANAE o U] kel #SF HY
7} ik olol Bae) & 971 MPEL AYTA E AYL
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AME&EZHA A ok 3B AE<Ql brown anther
type (BA-A) 1A%, petaloid type (PT-A) 1715, A& T
olite] FiFEQ o], gut APl FYstd E5HS
g F gE FF § EF4ESE T

& 4719 REE s ARl Ae el ARE 2S5
Cm AL ZolZ #at 1% sodium hypochlorite-£<4 o
1087 258 & da4E 3~53 $A8190 s 5adnA
S ARSI 9718 2% B9 AARNE FdelA A
£33 242 QA A 10 mLE ¥ A8 A3k
282 A7l 60 Cmel 3AFANAN 2 rpmo 2 $-3 37|
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3,000 lux®] FEE 24A17F A&7l Wik s 25+
2'CYch WlAE Murashige and Skoog (1962) 7]&uj =)o
NAA 0.0, 0.02, 0.2, 2.0 mg/L} BA 0.2, 2.0 mg/LE 233}
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4ZF9] dAAE e AEsch

713EsE AT iR 71E2HAE MS 9 12 MS £
337 7)o 1AA 0.2, 1.0 mg/L9} kinetin(KN) 0.2, 1.0
mg/LE& Z¥td Friet BT 8FS A3k
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Yate] o3t A2 E FAFHA e £U7E A - F
23t7] A% AQE FPeAth WA= MS + BA 2.0
mg/L+ NAA 0.2 mg/LE TAST AXE FAshEA A2t
= gollst O8] ¥ A9 HXE 39T £97) Hol

o] WuzA} REZAE vlwdlgoen AAAEH] A7)
1~2 mm, 2~3 mm, 3~4 mmZ 275l APt
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I & 471 F718 A3 ARG FHEIA A
A Y EFFVLY ARE BASYH NAAE &4 A
1992 1299 XAt Th (Table 1). NAAE AH7FsEA] ¢
< X)X BAS Fiol BAIQle] BT o] BASAL,
NAA7Z} 2.0 mg/LE7HE wjRol X BA9] FEo #AIRl
BT 2y AT BrAlE gl BA 2.0 mg/Lell + NAA 0.2 mg/L
7b ZA71 WA A F 109 BAZE F 3le B,
570 Fukg 283 e & 97) 9ol e gAsiATh o
23k AFZEA Y el wEt f71HE 2Fo] thE Y
oy BUZ =AY MiRAME FHkE, Ay EE & 9]
7} 5715 @A 7)1E9 @2 HI (Tanaka and Ikeda
1983)E3 dAat ot
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Folg] EWo| thh Witk & €7 gojEe &AL &
471 7180l B9A o] Ast & 947] FolgE A
@ Aol7] el WAtute] WA FE AT BE B
o] 7 BHol Ao Holy IAud7t & e FA
oA 2 MY P2 FAMAZE st Al gAl |A
o7 7N Ak ZE gojZEo] Yo W § A
29} 23717) ofHA] gkt (Figure 1).
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Table 1. Effects of combinations of BA and NAA in shoot tip
culture of carrot for shoot primordia induction’,

NAA BA (mg/L)

(mg/L) 0.2 2.0
0.0 s i C+S 5/'5
C 6/8 S 119
0.02 N 2/8 C 6/ 9
N 29
C 2/8 C 311
0.2 N 6/8 N /11
SP 3/11
20 C 4/4 C 515

* Cultural conditions:
- Basal medium: MS + sucrose 3%, pH 5.8
- Drum shaking: rotating drum ¢ 60 cm, 2 rpm
Light: upper 10,000 lux, lower 3,000 lux with fluorescent lamp,
24 h.
- Temperature: 25C
* C: callus, N: no response, S: shoot, SP: shoot primordia
‘ Number of shoot tips developed / number of shoot tips placed.
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S EE 13%E AR 3 79 2 olde 31|
#lx] (MS + BA 2.0 mg/L + NAA 0.2 mg/L)oj| gt x| A}s}ed
A3 il FA AN SRS AudEigE 1 A3
BA-AAISE 19709] A42F F AHA U, AF 24 8
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25 ¢ MNo. of clumps developed to shoot prinordia
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Figure 1. Effects of concentration of MS basal medium and sucrose
on multiplication in subculture of induced shoot primordia in carrot.
MS 1:  MS +sucrose 3% + BA 2.0 mg/L + NAA 0.2 mg/L

MS 2: 1/2 MS + sucrose 3% + BA 2.0 mg/L. + NAA 0.2 mg/L

MS 3: MS + sucrose 1% + BA 2.0 mg/L. + NAA 0.2 mg/L.

MS 4: 1/2 MS + sucrose 3% + BA 2.0 mg/L + NAA 0.2 mg/L.

95

N, TR TS A & 4717 30 BRAEAT (£ 971
BAE 15.8%). PT-A AF5AXE F 14709 X424 F 2
HllAM & 4718 58 T AT (& 97] 2R E 14.3%).
‘olu] o Ae 99 AARH F 2HM & HVE ¥E
AR (£ 471 TAE 222%). © Y71 PRES 4 EF
Zhll 2 zto] glol of 20%3=Hk 18X A8 F50l
TUETO] oiEA EFFY Aol E AT 5 oy
ALl (92d129) F= HelY ol ATES B 9
BE of 139h 4HE3e} o 30~40% Fo] AHL AN
FZ1/38 A8 (Table 1) gl (94d7€) 22 WHie
Z AEE 539 ANEIAE olue 2 AAY F 34
BAAE vXEDdE o & 971 F718d & At fle
Ao nlfolrol & 2719 471 AR A, AW
7). AE e 5o 9% Bel wAE g R 2u
(Table 2).

T718 & 4719 FHEC] F2 MAE 27 fistd HE
ARZ2AA Y F=E o477 /718 2134 FUsHA BA
2.0 mg/Loll NAA 0.2 mg/LE AT 7|BuR Y L&
MS ¢} A% 1/2MS I8]3 o719 sucrosed] L2 z}z}
1%} 3% 2 3t H5 4F9 HAIXE AlFstaet 1 2
3 % Q7§72 WA Q9 B2 wAE B2F A &
71g0] ¥R Eof 244 MA2E AT WA (Table
3). o]t #HA2 Tanaka 9} lTkeda (1983)7} Hapropappus

Table 2. Effects of cultivar, condition of donor plant, and cultural season on shoot primordia (SP) induction in shoot tip culture of carrot .

Cultivar Condition Cultural Number of Number of shoot tips developed to
of donor plant time shoot tips cultured shoot primordia callus shoot+callus no response
Unknown adult " 92 Dec. 11 3 3 0 5
BA-A Juvenile " 94 Jun. 19 3 1 8 7
PT-A Juvenile " 94 Jun. 14 2 2 7 3
Inari adult ' 94 Jul. 9 2 0 3 4
Total 53 10 6 18 19

‘ Culture medium: MS + BA 2.0 mg/L + NAA 0.2 mg/L + sucrose 30 g/L.

Table 3. Effects of structure of shoot primordia, concentration of basal medium, and plant growth regulators on shooting from induced shoot

primordia in carrot.

IAA Kinetin (mg/L)
Basal Total
conc. 0.2 1.0
media N
(mg/L) A B A B A B
0.2 6/ 7b 0/10 77 0/10 13/14 0/20
MS 1.0 3/ 7 0/10 3/ 7 0/10 6/14 0/20
sub-total 9/14 (64) 0/20 10/14(71) 0/20 19/28 (68) 0/40
0.2 17 0/10 77 0/10 14/14 0/20
1/2MS 1.0 77 0/10 6/ 7 0/10 13/14 020
sub-total 14/14 (100) 0/20 13/14 (93) 0/20 27/28 (96) 0/40
TOTAL 24/27 (89) 0/40 23/28 (82) 0/40 46/56 (82) 0/80

* Structure of mother shoot primordia: A: with little shoots, B; without shoot

" Number of clumps shooted / Number of shoot primordia planted( ): %
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Figure 2. Effects of structure and source of subcultured clump of
induced shoot primordia on development of daughter shoot
primoreia in carrot.

Medium: MS+ BA 2.0 mg/L+ NAA 0.2 mg/L+ sucrose 3%.
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Figure 3. Effect of explant size on growth of induced shoot

primordia carrot”

*Every sub culture was accomplished when shoot primordia had
grown to 20 X 20 X 20 mm.
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71l ¥l & 919 AFEAE B4 BH 7))
A= 12MS7F A% A E0] 96.4%2 MSS] ¢F 67.8% Kt
=9t} [AAY EEE 0.2 mg/L7}t 96.4%F 1.0 mg/Le]
67.9% Kt} Egkom, KNS 0.2 mg/L7}t 88.9%2 1.0 mg/L
9] 82.1%B} 7+ ESth = IAA9 KN 0.2~1.0 mg/L
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Figure 4. Shoot primordia induced from shoot tip (A) and shoot
primordia with shoots (right of B) and without shoots (left of B) and
callus (top of B) developed from shoot primedia in subculture.
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