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I nduction of Call us from Japanese Hackberry 

(Celtis sinensis Pers. var. jαponLCαNakai) 

and its Root Organogenesis 

203 

Jun-ichi AZUMA， Yasunori OHMIYA， Toshiaki TOKIMATSU and Keizo OKAMUHA 

エノキの組織培養と不定根の誘導

東 }II員一・大宮 泰徳・時松敏明・岡村

Resume 

A green compact callus was induced from sterilized shoots of Japanese hackberry (Celtis 

sinensis Pers. var. j目αpomcαNakai) on a Murashige-Skoog medium supplemented with 

1.0mg/ f2 1-naphthaleneacetic acid (NAA) and 0.1 mg/ f2 ふbenzylaminopurine(BAP). The 

callus grew fast on this m邑diumin PLANTEX to attain 9 fold amount of dry weight at 9 

weeks incubation at 25
0

C with a continuous illumination of 2，500 lux. Roots were regenerated 

from th巴 callusafter incubation for 4 weeks under dark at hormonal combination of 

0.5出g/f2 NAA and 1.0 mg/ f2 BAP at a relatively high frequency of 67%. 

和文.要旨

エノキ (Celtissinensis Pers. var. japonica Nakai)の成木の新校よりナブタレン酢般 (NAA)

1.0 mgj f2， 6・ベンジルアミノブ 1)ン (BAP)0.1 mgj f2を含むイオン強度を半分にした改変

Murashige柵Skoog(MS)培地そ用い緑色カルスを誘導した。このカルスの生育は単く， プラン

テックスを用いて25
0Cで 2，5001uxの照光下培養した場合 9週間iで絶乾議議が9伎になったο

このカルスを0.5mgj f2のNAAと1.0mgj f2のBAPを含む改変MS培地をj干!いてi情熱ア咳援したと

ころ， 67%の準で綴が誘導された。

1. INTRODUCTION 

Japan邑sehackberry (Celtis sinensis P巴rs.var. japonicαNakai) is one of the sev邑raltrees of 

the genus Celtis in the elm family (Ulmαceαe) and distributed in temperate areas in Japan. lt 

has bright green ovate-lanceolate leaves with singly toothed margins， a slightly 

curved tapering apex， and three prominent veins arising from the bas巴ofthe blade. It has 

been often used as a milepole and planted as garden and park trees， attaining heights of about 

20 m and producing edible purplish-black fruits in autumn. 1n addition， it has often become 

a host of evergreen mistletoe. While inv邑stigating host“parasite Interactions between 
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mistletoe and its host， we previously induced mistletoe and beech calli and examined what 

happ巴nedwhen both calli were co-cultured 1). However， since growth of the green beech callus 

was not fast enough to investigate further the host-parasite cell-cell interactions， it is desired 

to develop a new in vitro system which permits to carry out a rapid analysis. Induction of 

callus from Ulmαceae has been focused on e1m2.') and zelkova 5) trees， but no work has so far 

been reported about in vitro cell cultures of Celtis. 

The purpose of this research is to describe a procedur告forthe induction of rapid growing 

callus from Japanese hackberry which is able to regenerate root. 

2. EXPERIMENT 

2.1 Plant 

New1y born shoots of Japanese hackb邑rry(Celtis sinensis Pers. var. japonica Nakai) 

growing at th巴日xperimentalForest Station on the Campus of Kyoto University， Sakyo必u，

Kyoto， was harvest巴din May and June， 1991. 

2.2 Induction of calus 

The shoots were cut into small piec邑S，which were sterilized and incubated on a modified 

Murashige-Skoog medium (MS) 1) having a half of the ionic strength of the origina1 

medium6l containing 1 % agar as shown in Table 1. Preliminary experiments indicated that 

kinetin was not a favorable cytokinin for induction of callus as was the case of beech 1). 

Therefore， the induction of callus was operated under various combinations of 0.1倫

10.0 mg/ R of l-naphtha1eneacetic acid (NAA) and 0.01四5.0mg/ R of ふbenzy1aminopurine 

(BAP) at 250Cwith a continuous illumination of about 2，500 lux (cool white fluorescent 

tubes). The induced green callus was subcultured in the same modified MS medium 

supplemeniωd with 1.0 mg/ R BAP and 0.1 mg/ R NAA. 

Table 1 Composition of ihe half -ionic sirength 

Murashige -8koog medium (pH 5目7)

Constitueni i Constitu巴ni

0.415 

KN03 950 Na2MoO，'2H20 0.125 

CaCL・2H，0 220 Cu80，' 5I-I，0 0.0125 

MgSO.・7H，O 185 CoCL・6H20 0.0125 

KILPO. 85 myo-Inositol 100 

ル'In80.'4~6H20 11.15 Glycine 2 

2n80，・7HzU 4.3 Nicotinic acid 0.5 

H，BO， 3.1 Pyridoxine-HCl 0.5 

Na，EDTA 18.63 Thiamine-HCl 0.1 

'71-LO 13.98 8ucros己 30000 
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2.3 Growth 1'ate 01' callus 

About j 50 mg of cal1us in w日tstate was planted on a p1'巴ster‘ilizedpolyeste1' fibe1' mat in 

a PLANTEX CCP-102 (TOYOBO Co.， Ltd.) 7) containing 10 m1 01' the medium supplementecl 

with 1.0 I総 /R NAA ancl 0.1 mg/ R BAP， and incubat以1as clesc1'ibecl above. The g1'owth rate 

was estimatecl as increase 01' clry weight 01' the ca11us relative to the original clry weight. 

The clry weight 01' the callus was measurecl after clryness in an oven at 79
0

C ancl expressed as 

the average clry weight 01' 5 samples. 

2.4 Hegeneration of 1'oot [rom callus 

S巴voralcalli subculturecl 1'01' about 6 months after the commonc日mentof callus fonnation 

were transp1ant吋 onthe mocli1'ied M8 media (40 ml) containing J % Gellan Gum (8cott Lab.， 

1nc.) in 100 m1 E1'1enmeyer flasks ancl incubated 1'or 2 months uncler dark at 2fi
o
C. The media 

was supplementecl with va1'ious combinations 01' NAA (0.1-10.0 mg/ R) and BAP (0.00 ト10.0

mg/ R). 

3. RESUI刀、SAND DISCUSSION 

3.1 Induction ancl growth of caIlus 1'1'om Japanese hackber1'Y 

The incluction of g1'een ha1'cl callus tissue was successfu1 at the cut su1'face of internocla1 

pieces within one month cu1tu1'e. Th日incluctionand reJative g1'owth of calli variecl with the 

concent1'ation 01' hormol1es as shown in Tab1e 2. Th巴 cultureson meclium having 10w 

and high hormone concent1'ations did not induce a callus. The combination 1'ange of 0.5-2.0 

mg/ R NAA and 0.1-1.0 mg/ R BAP gave g1'een calli with the best quality of callus at 

combination of 1.0 II!g/ R NAA and 0.1 mg/ R BAP as shown in Fig. 1. At this hormonal 1'ange， 

when NAA was at a concentration higher than 1.0 mg/ R ， the 1'oot regeneration proceecled 

p1'ior to the incluction of callus. 

The induced callus was subむu1turedonto the same medium fo1' 5 months at interva1 o[ 

about 3 weeks. The re1ative growth 1'ate of the cal1us in PLANTEX is shown in Fig. 2. As 
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Fig.l Callus 01" Japanese hackberry. Gr巴encallus 

subculwred for 3 monlhs on the half-ionic 

strength MS medium supplement巴dwilh 

1.0田宮/o NAA and 0.1 mg/ o BAP. 
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Fig. 2 Growth curvc of callus c巴11sof Japan巴sehackberry in PLANTEX. 

Grecm callus on thc half-Ionic strength MS medium supp]emcnlcd with 

1.0 mg/ o NA八日nd0.1 mg/ o BAP. 
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a11'eady shown in the p1'evious 1'eport')， PLANTEX is sui table fo1' this pu1'pose becaus台 itis 

easy to pick up the callus from the white fiber mat inside the PLANTE)仁 Theresult indicated 

that the growth reached maximum afte1' 9 weeks incllbation giving abollt 9 tim己smore 

amollnt of d1'Y weight reslllting in 4.5 times faste1' g1'owth 1'ate than that of g1'e巴nbeech call1ls 

g1'own in the presence of 1.0 mgJ R. NAA and 0.5 mgJ R. BAP". 

3.2 Regen日1'ation01' root f1'om callus 

The calli subcu1tu1'ed fo1' mo1'e than one month were transfer1'ed onto the medium 

containing va1'ious combinations of NAA and BAP. The callus turned b1'own and ceased to 

g1'ow on the hormone-free medium. After 5 weeks cu1ture， 67% of the calli unde1'went 

rep1'oducib1e root differentiation only aもacombination of 0.1 mgJ R. NAA and 1.0 mgJ 12 BAP 

as shown in Fig. 3. Some roots seem to 10se geot1'opism as observed in the case of aspen'り.

Fig. 3 Hoot regonoration from callus of Japanes日hackborry.

Heg・encratedroots after 9 weむksincubation on the half 

-ionic strength MS medium supplemented withO.5時 !E
NAA and 1.0聞g/o BAP. 

Another combination of hormones at 5.0田gJ R. NAA and 0.1 mg J R. BAP sometimes 
regene1'ated roots but the result was not reproducible due to an unfavorable callus growth. 

Shoot 1'egeneration was difficult to achieve， as this species se巴ms to be highly 

callus-p1'oducing and rhizogenic as in the case of Populus"'. When BAP was replaced by zeatin 

(λr'ベtnαns-4巴hyd1'oxyisopentenyl)adenine)山， an adventitious bud-like organ wa日 p1'oduced
only at the hormonal condition of 0.5 mgJ R. of zeatin without NAA， but the regeneration of 

shoots from the calli was unsuccessful. Further efforts are n~eeded to regenerate plants from 

the callus cells. 

The p1'esent 1'eslllts show that a 1'apid growing callus cOllld be developed f1'om a newly 

grown話hootof Japanese hackberry which was the most favo1'ab1e habitat巴ofmistletoe in 

Japan. This system wOllld be a potentia1 candidate to be utilized in chm喝acterization of cell 

崎cellinteractions between mistletoe ancl i ts host. 
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