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BIERY CEEEBHE TS 7 OREENI— BRI L
72181C in vitro TCLNREFET K, EHbd SEER
&, 10°0C FTTEBTZCLEVENTH L EEHLIK
Ui, AT, XEEEBCBOWTEESEDEKICELE
T APROBREET, X2 tkb T icEMicBREETSH
BEmRE L.

2. MHEBLUFZE

(1) Ry

F BB FHONT RV, BREENES 7 X E
TR 4 B Ol 24T o ThBE Ule. BRI F
RBEEECYFE2T->T, BV a—rOREEELL.

(2) BBEFHE

Bz LS V4 « 27— EE?P i< BA 0.1 mg/
I, NAA 1.0mg/l, ¥ 2% 20g/l DA bDEFH 30
ml O vic 10ml FOMELTHWE., Brron
X7k VT 3EICE- .

ETER, EFEE2KLIEZESTH S 0.7Tmm BELE
L, —R&H7h 12~15 HEERK L. BR%IE, 26
°C, 1,5001x, 24 BsRIREBAT (DUF 25°C F) THEZ
7213, 5E1°C B LU 2£1°C BET WUF 5C T, 2
°C F) THELX.

(3) HBRFHE

HEAT. EEORISOEE. 1985 F£T7 kD 29
s ARMER 7 OXTEEERL, ¥FIKBIE, RO
T 6°C Tic 30 HRERFEL 72 %&ic, 25°C TT 60

ARERE LEHOAER (HAR UCETROR - HEE
TEE <100, PIFEL) BT ¥ a— v ERE (VYa—
b AEEAE Uk ETEE- HEZEREK <100, PTHRL) %
FwEL.

HEALL. 25°C T CTORIEENTHZOEXHOERFICE
KIFTEE 6 APAICEREREZTY, —HREED
iz, fliFid 25°C FT 156 BRRTE#L 721 5C F
WA L, 80, 60, 90, 150, 210 HigicE H H L, 25
°C FT 60 HEREE LETHOARER B X v a—
RERAEEE Uz, X 55 A TaIETREELRfTL, 25
°C T 0, 2, 5 10, 15 HRFFIEEED%E 5°C Fic 30
HEFETRE L, B 26°C T 60 HigkE LEHOAE
B Va— MERRSIUELEZREELL.

HRL. WHRREORE 3 AWM ETHEEZT
W, 25°C FT 15 HMeiERE 0% 2C B XU 5C T
T, 60, 90 HEITEO % U 26°C T 60 HHHZE
L, BRI & @EROFEET -7

HENV. ERICX A EEFRPoZE. 4 Aha)ic
KIEREZITY, 25°C TT 16 HERTERD®% 2°C T
A U Fo. 2°C B 30 H#kic, 35°C REETFA O,
1, 5, 10 HEX, U 2C TT30 BEF®H L%
25°C FT 60 Hif¥E L, BRI LAROAEZT-
7z.
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(1) EHOWESH O

XEERWO M UEREIEbic 25°C FTTERELLD
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Survival (®)and shoot
regeneration(0) rate.
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Seasonal change of survival rate of shoot tips with or without cold storage.

A ; The shoot tips were incubated at 25°C under constant light of 1,500 Ix.
B ; After 30 days cold storage at 5°C, the shoot tips were incubated as same

as upper conditions.

DY, XHEHOEEERB IV Y o — + BRERICEHNEL
BEDONE 5 72 (Fig. 1). HEhOSEEEER
90.2%, ¥ a2— MEHREIL 76.5% ThH - 7. F/- 25
CFT 60 AfFERERKE, EBH R 9.7£0.3mm,
B 1211l 2mm W AEE Uk, BFEOXREETE
EERICEHNLELBRBD DNH b B 5 1539, &
REATRAERIEERIC &L D R RBEERREBICHERS
NTHY, FELECYFET> THECHOE T2
KU, EHEBUTCEEOEER, va—MER
BPZELICbDEEZLONS.
—FEFRERIC 5°C F 30 HiIFEL 2% 26°C T
TERELAZLDRI, BREICHNTREHO FHEED
BEER, va-— MERERICEL, EENETELSED
bife. HEYHIOTHERY:, WHMCESHESHLE
RIESEDLNT B 0¥, XIEEEOWBMESTLIC K
DENTBCEDMEINT WV 5% KRBROEA, &
BAEIRETRE LY, AKEOELICENF
s XEOABNIORESZELL, O EBE ik
O AERGEROEXHOAERETZ0 O LcEER
>h3.

(2) 25°C BiBsEORR

6 Hic ZEREEZITOERERIC 5°C Tic#A T 5
EHEERIZ RN D5, 25°C FiEEE 16 HRET - cikic

5°C FCHIY 5 &, Kk DS 30~210 H OB TEL
HERER, va—PERELZRL, FRTOEFROET
HEH LN -7 (Fig. 2). 7277 Uk EEAH 90 H
PIETIE, FREBhiCY = — P skcicEL, —IBidE
ftUtey a— b EBER L. ¥y 2—bid, 25C
TAB Legicki L D iihAs, 02 SFEIME
TAHTEME T Fio 265°C BIEEEOHEIT 2 HRE
THERTH Y, 10 HY LT LETFRBRORERIED + 7
DEESEIFTH -7z (Table 1).

Table 1. Effect of pre-culture on survival rate
of shoot tips after 30 days storage.

After 60 days culture at 25°C

Duration of

PO Survival  Spool o hemn
rate (%) rate (%) (mm)

0 23.1 23.1 6.2+1.0

2 100 100 7.5£1.3

5 100 92.3 7.21+1.8

10 100 92.3 19.6+3.2

15 100 100 16.1£3.0

Shoot tips were stored at 5°C for 30 days
after various duration of pre-culture at 25°C.
After the storage shoot tips were incubated at
25°C for 60 days. Planting date: 31h, May.
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Table 2. Effect of storage temperature on survival and growth of shoot tips after the storage.

Duration of Storage After the storage

After 60 days culture at 25°C

St?éage) te(rgg;. Survival rate  Etiolation rate Survival rate Shoot regeneration Plant height
ays (% %) (%) rate (%) (mm)
60 2 100 0 100 100 22.5+3.5
5 100 25.0 100 100 24,8+5.9
90 2 100 16.7 100 91.6 19.4+3.3
5 100 58.3 100 100 55.8%6.5

Shoot tips were pre-cultured at 25°C for 15 days before the storage. Etiolation rate: percentage of
shoot tips with etiolate shoot. Planting date: 8rd, March.
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Fig. 2. Survived shoot tips after various days
cold storage with or without pre-
culture.

A ; The shoot tips were stored at 5°C
without pre-culture.

B ; The shoot tips were stored at 5°C
after 15 days pre-culture at 25°C.
After the storage the shoot tips
were incubated at 25°C under con-
stant light of 1500 1x for 60 days.

COWERMNS, BIRESOESEBEEESLOXEDLE
FEZETIELL0THY, BEHTH 25, 15 H
MOREEZTAE, PRORMORENEETHSC
EMHELMEI 5T, FBREINEEOHMRELT, YV
H4EDEFEOHEREOR, cHEENEFIZMA T
WRHL TR EE T 2720 T, B - BBBROEFEEN
BEBCEBHONT VLAY, ChoEEIZHLAT
BIE0DS, WoHINEROZEEL BOoEoakk

PERENTHELT, BEOE/I L TR EE
Zbh3.

4. HEHEEORE

BrRIRE A 2°C It T 5 &, 5°C I~ TRR 60,
90 HHEROERBAI VS /NS L, Flleya—1
DEEBED » fz. 25°C F 60 HREERKD, 2°C I
BOFH 6°C KHRTHAE LY a—-IBETH-
7z (Table 2).

W% in vitro THhEEHLTICEERTET 554,
RERESEO EFBEDICHEBIZOT RN EREL
OEMEEZBELTLES. /7 TRIFEREE 2°C T
97 ARE®, EifREE 0~—2°C < 12 H BR®, HEE
Wik A~5C, BEERT T 6ERY, 2~3C, 10~501x @
ST CHFRIRELHIWSREI LTS, AHE
THOLEHEOBEAL S OEBEEZTY, LVEH
IRFRREEELONS.

5. SEERAORE

In vitro (RFEDORIES L, REDOERIC X 2 frEskt:
OE, HICREBHEICLIEHMOEETHS. AHEBR

Table 3. Effect of high temperature interrup-
tion during cold storage on survival
of shoot tips.

After 60 days culture at 25°C
Duration of

inteé'ruption Survival Shoot ) Plant
ays) rate (%) ;Ztg:n(e(yroa)tlon he(::g&t)
0 83.3 83.3 15.0%£7.4
1 66.7 66. 7 7.1%£2.6
5 75.0 66. 7 6.1+2.3
10 41.7 33.3 12.0%£5.5

Shoot tips were stored for 30 days at 2°C
after 15 days pre-culture. Then they were trans-
fered to 35°C in various days and then were
restored at 2°C for 30days. After the storage
shoot tips were incubated at 25°C. Planting
date : 10 th, April.
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Summary

Cold Storage of Shoot Tips of Chrysanthemum (Dendranthema
grandiflorum (RaMmART.) KITAMURA)

Seiichi FUkAl and Masaharu O

Osaka Agricultural Research Center,

Habikino, Osaka 583

Chrysanthemum shoot tips were placed on a modified MS medium containing 0.1mg// BA and
1.0mg/l NAA and then stored at 5°C for 30 days. After such storage the shoot tips were incubated
at 25°C under constant light of 1,500 Ix for 60 days. Survival rate of the shoot tips after the storage
in summer was low but that in winter was high. When the shoot tips were pre-cultured at 25°C
for 15 days, more than 80% shoot tips were survived after 210 days of storage at 5°C even though
the shoot tips were taken in summer. The lower temperature (2°C) was more suitable than 5°C for
long term cold storage because the most of the shoot tips had grown gradually at 5°C. High tem-
perature interruption for 10 days during cold storage caused serious damage to the shoot tips.

According to the results, shoot tips of chrysanthemum can be stored at 2°C in the dark after
pre-culture at 25°C under constant light of 1,500 Ix for 15 days.



