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Studies on the Mass Propagation of Citrus natsudaidaicv. ‘Hwang Kum’
by Shoot Tip Culture

Baik Ja-hoon, Chun Sung-jong

Summary

In order to establish the shoot tip culture method for the mass propagation of "Hwang Kum Ha Kyul'(Citrus
natsudaidai) the effects of sterilizing methods and various combination of growth regulators were tested on
the shooting and rooting of the explant in MS medium.

The results obtained are summarized as fallows:

1. The least contamination and browning die-back occured in the shoot tips with 10% Yuhanrox added 1%
Tween—20 as surfectant.

2. The best shoot multiplication was achieved in MS medium added BA 10mg,~ ¢ alone. and 5 shoots were
normally obtained from one explant.

3. Most shoot tips survived when collected on Aug. 20.

4 The effects of NAA on shooting, and of NAA, IBA, GA,; and minimal medium on rooting were not

recognized.

5. MS medium added with the activated carbon (2g, ¢). was concluded to be the best rooting medium.
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Table 1. Combination of BA and NAA concentrations
applied for the present studies of Citrus
natsudaidai cv. ‘Hwang Kum’ shoot tip cul-

ture.
Treatment
NAA (mg/ ¢) BA (m/ ¢)
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Table 2. Contamination and browning die—back ratio of explants to various sterilizing agents and time treat-

ments.
Sterilizing agents Time
Calctum hypochorite 10% 82(1) 45(15) 28(45) 8(82) %
Sodium hypochorite 10% 84(1) 50(10) 25(40) 10(80)
Yuhanrox 10% 63(—) 30(8) 23(12) 10(76)
Yuhanrox 10% + Tween—20 1% 47(~) 22(—) 10(—) 5(35)

( ): Browning die—back ratio.
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Figure 1. Browning die back and contamination by va-
rious sterilizing agents and treated time.
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Table 3. The growth response of Citrus natsudaidai cv. ‘Hwang Kum' in vitro with various combination of BA

and NAA concentrations.

Treatnent No. of No. of Shoot Fresh Intensity”
NAA BA shoots leaves length weight of shoot
(mg/ ¢) (mg/ ) (ea) (ea) (cm) (8) development
0 0 1.1 5.5 2.3 0.70 +
1 2.5 8.4 2.8 1.83 +++
5 2.8 9.6 2.5 2.73 ++++
10 5.0 15.6 3.3 2.85 ++ +++
1 0 0.0 0.0 0.0 0.00 -
1 1.0 5.6 2.2 2.24 ++
5 2.8 9.0 2.4 2.12 +++
10 3.4 11. 4 2.8 2.59 ++++
5 0 0.0 0.0 0.0 3.02 -
0.0 0.0 0.0 3.32 -
5 0.6 4.0 0.6 2.20 +
10 0.8 4.2 1.8 1.26 ++
10 0 0.0 0.0 0.0 0.00 -
1 0.0 0.0 0.0 3.20 -
5 0.0 0.0 0.0 2.20 -
10 0.0 0.0 0.0 0.54 -
a) See ‘maternals and methods’ in the text.
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Bepk oteloll 4 o] Fol3l 7l wiFola), T HEHE
Mo BRHEL &% b7 A -Fol A4lendoge-
nous) hormone?] ZRoll EE=E A o2 BHAU
c}.

2l n ERHERGEN eld =& BERHRE
o) Fivol whebd 5LREE} o0l Fiksl Hko)

el GBS kel 4 RG(L7 glol Bl 5t
£ AelA THE) o 2ol to2 @Y WE
& slelobg o2 Bgsich

HE3. XA RMsSMol T2 #HE 8% 9
el FiRo| T KM
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Table 4. The effect of shoot collection time and number of shoot formation in vitro

Shoot collection  time
May 20 Aug 20 Sep 20
No of shoot® 50 4.3 2.0(ea)
79 80 30 (%)

% of suyving*™*

% : 30 shoot tips per each treatment.
* % ; 100 shoot tips per each theatment
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Table 5. The growth response of Citrus natsudaidai cv. 'Hwang Kum' in vitro with various media,

Treatment Shoot No. of No. of Root

length{cm) leaves(ea) roots (ea) length(cm)
NAA 1(mg/ ) 3.4 4.1 — —
MS+NAA 1(mg” ¢ }+GA 0.1(ng/ ¢ ) 3.5 4.2 - -
NAA 1(mg,” ¢ )+GA 0.1(mg” ¢ ) +IBA 1{ma ¢ ) 3.8 5.8 — -
NAA 1(mg/ ¢ ) 3.5 4.2 - -
4+MS+NAA 1(mg/ ¢ )+GA 0.1(mg/ ¢} 3.4 4.6 - -
NAA 1(wg/” € )+GA 0.1({mg” ¢ )+IBA 1(mg/ ¢ ) 4.0 5.4 — -
NAA 1(mg” ¢) 3.8 1.2 - —
$MS+NAA 1{ng/ ¢ )+GA 0.1(mg/ ¢ 3.8 2.0 - -
NAA 1Hmg/ £ 1+GA 0.1(mg/” ¢ ) +1BA 1{mg/ ¢) 4.0 2.2 - -
MS+activated carbon 2g/ ¢ 7.4 13.4 3.2 5.8
+ MS +activated carbon 2g/ ¢ 5.0 11.2 2.5 4.2
4+ MS +activated carbon 2g/ ¢ 4.4 10.0 2.2 3.4
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Without charcoal

Charcoal 0.2%

Figure 2. Difterence incomparative rooting reponse on
the added charcoal or without charcoal
medium.
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