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Summary 

-45~52 

Plant1ets 01" Kunugi wcrc rcgenerated frorn axillary buds 01" juvenile seedlings. The 

ba日icrnedia llsed in this study wer巴 BTMand ¥VS:V1. The oxtent of the shoo[巴longation

frorn the巴xplantwas affect日dby lhe rn日diurntype， thc plant horrnon巴 andothcr I"ac 

tors. Th日 axillaryshools were rooted on thc 1/2 HTM with lI3A (0.2 pprn) and KAi¥ 

(0.05ppm). Acclirnatization of tho rcgcneratcd plantlet was SUCCf、ssfullydone llnder condi 

tlOn己 o[controllcd humidiLvじondition

The growth of acclimated p lantlets was compar巴dwith that of secdlings 寸hctreu 

height and the basal diametcr wcre not significantly diffcrent belween the regenerated 

plantlcts and the seedlings 

1 Introduction 

Kunugi is onc of the rn(川 irnportanttree species providing b日dlogs [or the culture 

01" Shiitαke rn ushroorns. The brceding program for lhis spccics has alrcady been started 

by se1ecting plus trees. It is difficult to propagate Kunugi by conventional mcthods of cut 

ting and grafting. Therefore， new propagating techniques should be established for this 

~"，，; ，，，，( 5) sneCles 

There have been 80me report弓 onthe tissue culture of Kunugi. The p1antlet regenera 

tion has been also reported(l. 2. 6， 7) llowever， no studies have been reported on the 

plantlet growth after acclirnatization 

This paper therefore reports on the in uitro plantl白tregeneration frorn axil lary 

buds， and comp且resthe growth of acclimated plantlets with that of s巴edlings

(1) Kansai R巴giona1Bre巴dingOffice， K a tiunal For巴stTr巴cBrceding Center， Okayam且

(2) National Forest Tree Breeding C巴nter，lbaragi 
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2 Materials and Methods 

2. 1 Jn uitro plantlet regeneration 

Acorns were collccted in 1989 frorn thc Kunugi cxperirnental foresl [or bed logs of 

Shiitake rn ushroorns a t thc Kansai Hcgional f3rc日ding Office， N ational For巴st Tre巴

Bre巴dingCentcr， in wcstern IIonshu， Japan. The Kllnllgi experirnental fores¥ was estab 

lished in 1980 with the ha1f-sib farnilics of Kunugi candidat巴 trces sclected from 

Okayama prcfecturc. Thc acorns were collccted from ¥hc candida¥c trees Katsuyama2， 

Katsuyama4， Yamakuse-oku3 and Y amakuse-oku 12. The collected acorns were stored at 

50C until spring 1990， and were planted in containcrs of vcrrniculitc in a laboratory. 

Thc acorns germinated immediatcly， and the seedlings were grown to about 15cm in 

height. )Jodal segrnents of 1.5-2crn wcrc cut from the seedlings and used自己白xplantsf()r 

tissue culturc. Aftcr removing thc leaves， the explants with p日tiolcswere sterilized with 

a 70% cthanol solution for 3 minutes， and then with a 3% hydrogen peroxide solution 

for 15 minutes. The basal encls of thc segments darnaged by th日 surfacestcrilization 

W 巴reremovecl. To rcduce thc exudation of tannin， thc newly cut巴ndsof the explants 

were soaked in a 0.1% sterilizcd silver nitrate solution for 3 seconds， and placccl on a 

sterilizccl fi1ter paper for 30 minutes to permeate of the silver口itratesolution 

Thc stcrilizcd 日xplants wcre inoculated on solid nutrient m日dia prepared for 

axillary shoot elongation in test tubcs. The composition of thc meclia is cl巴scribcd

below. After the axil1ary shoot elongation， the shoots w巴retransplant巴dto a medium 

for root formation clescribed below 

The reg巴n巴ratedplantl巴tswer巴 plant巴din containers of vermiculite. Each plantlet 

was capped with an empty test tube， and th日 containerwas coverecl with saran-wrap:R 

After 20-30 days th巴 plantletswere planted， the tcst tubes were takcn away and 2-3 mm  

diameter holes were made incrcmentally in the saran-wrap⑫ covering thc containcr to ac 

climat日 th巴 plantl巴tsto the outsicle air. 

Throuεhout the culturing and acc1imating pcriod， thc cultures were kcpt at 250C with 

a 16 h/day period of constant illumination byァf1uoresccntlighting of about 4000 lux 

Broacl lea vcd tre巴 meclium(BTM) and Wolter ancl Skoog mecliurn (WSM) wcre us日d

in this cultur巳 asthe basic meclia. To elongate the axillary 日hoots，0.8% agar， 0.1% 

gelrite， 0.5 mg/ Q or 1.0 mg/ Q 6-benzylaminopurine (HAP)， 1.0% activc carbon and 

3% sucrose were acldccl to the ba己icmedium separately. The components of the meclia 

are shown in Table 1. The composition of the mediurn prepared for rooting was 0.2rng 

/ Q s -inclol白butylic acicl (IBA)， 0.05mg/ Qα-naphthyァlaceticacicl (I¥ AA)， 3% 日ucrose，

0.8% agar and 1/2 BT:V1. The pH of all the rnedia was adjusted ¥0 5.8 before adding 

the agar. 
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Table 1 Medium composition of thc initial culturc 
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About 10m fi of the mcdium was distributcd to 25mm diametcr x 120mm height test 

tuhee3. Tbe test lubes were c日pp巴dwith alminium foil and autoclavcd 

2. 2 Regenerated plantlet growth 

The acclimated plantletι 丘町1same-family 日cedlingswere planted in thc nursery of 

thc Kansai R巴gionalBrecding Officc in May 1991. Thc acorns had been slored since 1989 

at 5 C， and were directly sown in the nursery. Th巴 survivingplantlets and germinatcd 

seedlin芯swere transplant日din the nursery sp乱cingof 50 X 50cm in ，] uly 1991. Thc lrans 

planted familics wcre Katsuyama2， Katsuyama1， Yamakusc-oku3 and Yamakuse-okuI2. 

The tree h巴ightand basal diametcr of the rcgcnerated plantlcts a口dsccdling日 wcrc

m巳asurcdin May 1993 and March 1991. The meas¥lred number of regcnerated plantlels 

were 21 individuals and the measur白dn¥lmber of s巴巴dlingswcre 52 individuals. 

3 Results and Discussion 

3. 1 J，口 υitroplantlet regeneration 

Thc contamination pcrccntage was satisfactorily low level in the initial cultur巴

CTable 2 ). Thc surfacc sterilization rncthod uscd in this c文P巴rimentwas cffectivc in low-

cring thc conta一minationlcvel. Anoth巴rreason for the low lcvel of contamination rnight 

bc that the explants werc taken frorn seedlings which were g巳rrninatcdin the labora 

lorν 

The axillary buds on the nodal s昭 m巴ntsbegan to sprout regardless of the medium 

composition， but the axillary shoot growth varied among medium compositions. Figure 

1 shows thc dcpendence of lhe axillary shoot length on thc mcdium composilion. Thc 

axillary shoot uf the explaηts in the BTM elongat日d 1 口ng日rthan that i口 the WSM 

'vIoreover， thc axillary shoot elongation in thc agar m巴diumwas betler than that in the 

gelrite medium. Tho mcdia containing 0.5rng/ fi HAP or l.Dmg/ fi BAP stimulated 

日xillarybud brcaking. A comparison of thcse two concontrations of 13AP shows that 



Contamination pcrccntagc in the initial cultur巴

Familv Number of 

namc explants 

Katsuvama2 50 

Yamakuse-oku3 50 

Y乱makusc-oku12 37 
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Table 2 
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BAP elongatcd longer lhan that the axillary shoot in Lhc m巴diumcontaininεOo.5mg/ R. 

BAPo. However， mu1tiple shoot formation was ob in tho medium conlaining 1.0mg/ R. 

These results suggest the possi bili ty of 

mass production of plantlets from a nodal segmcnt. Active carbon was added to absorb 

(3) 
the growth inhibitor cxuded from the explants， .. >J， but the active carbon seems to havc in 

served in the medium containing 1.0mg/ R. HAP 

This suggcsls that thc aclive carbon ab bibitory effect on the axillary sboot clongation 

80rb巴d13A P which stim ulates bud br巴akingC3l
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We studied only a small num ber of families and media compositions. Furth巴rexamJna 

tion should be necessary to establish a standard m巴thodfor tissue culturc of Kunugi 

The axillary shoots clongated from the explanls were lransplanted to a rooting mc 

dium. :¥.1ultiple shoots sproulcd from an axillary bud wer巴 cutat th巴 bascof cach shoot 

and each of the shoots was transplanted to the rooling mcdium. At forly days after trans 

planting to th巴 rootingmedium， rooting was observed in almost all of the plantlets 

liooling percentages w巴re 69% for Katsuyama2， 80-90% for Katsuyama4， 88% for 

Yamakuse-oku3 and 75-81% for Yamakuse-okul2 CTable 3). The reason for high rooting 

pcrccntagQ was thal th日 explantsused juv巴nileKunugi seedlings. 

Initial culture 

medium 

2 

3 

4 

Table 3 Rooting p日rccntageand pcrcentage of plantlets 

surviving the acclimatization process 

Family 

name 

Katsuvama2 

Yamakuse-oku3 

Yamakusc-okul2 

Katsuyama4 

Katsuyama4 

Yam自kuse-oku12 

;.Jumber of trans-I Rooting I Acclimati;.~ation 

planl.ed plantlct I pcrce川白geI pcrcentagc 

35 

55 

77 

67 

10 

10 

69% 

88% 

8J% 

90% 

80% 

75% 

33% 

21% 

37% 

35% 

Th巴 regeneratedplantlet己 W 日rca一cclimatedunder conditions of controlled humidity 

coηdition. Thc percentagc of rootcd pJantlets surviving the acclimati;mtion proces日 was21 

37% CTablc 3) 

3. 2 Regenerated plantlet growth 

Many acclimating plantlcts plantcd in thc、nurscry dicd presumably bccause they 

W(TC vulncrablc to cnvironmental strcss巴s，such as d巴siccation，sttong light condition日

and variation in air temperature. The height of the regenerated plantlets when they 

werc plant巴din th巴 nurs巴rywas only J.Ocm -6.0cm. Thc techniques for acclimatization 

to nursery condition日 shouldbe examined further 

Figurc 2 shows thc growth of regenerated plantlets and seedlings in the nurscry 

from May 1993 10νlarch 1994. The growth of regenerated plantlets and seedlings was ana-

Iyz巴dfour whole farnilics. Thc trec height mcasured in May 1993 and March 1994 and 

basal diameter measurcd in May 1993 wer巳 not significantly diffenmt bctwεcn thc 
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regenerated plantlets and thc sccdlings (1'>0.05 analysis of variance) and the basal di 

arn巴termeasured in March 1994 was different botween tho regeneraLed planllets and seed 
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The standard dC¥つationvalues of th8 sccdlings wcrc larger than thosc of thc regencr 

Pr巴sumably，thc growth of sccd1ings was dependcnt on acorn size 

Y;¥:V1ADf¥ an仁1HAKD人(8)reported that s巴edlinggrowth of Fαsαceαe SpCCl巴swas influ 

ated plantl巴ts

cnccd by acurn char白ctcnstlc目、 becauseFαgαceαe tree spccies store food to foster th巴

εrowth uf scedling5 in lhc acorn(1). Th巴refore，standard dcviation values of thc rcgencr-

ated plantlels thal slme litlle food were smaller 1.h日nthose of th巴 seedlings

九九Ter巴plantl巴tsof reg巴ncr臼tedi t is possi blc that the gcnetic variation Huwevcr， 

smaller than that of the scc【11ings，bec乱us日 the日umber of rcgcneratcd plantlets used 10 

Thc growth of r日gencr白tedplantlet should analyze werc srnal1cr lhan that of 5e巴dling日

be examined f urther 



クヌギ葉肢からの幼植物体の再生と順化後の成長 51 

The growth of the regenerated plantlets was 0 b日目、vedfor 3 years. The experimont 

showed that there was no significant difference belween the size of the regencratcd 

plantlets and thal of the 日明dlings. Mas日 production of n ursery stocks for actual 

useshould become possibl巴 ifth巴 acclimatizationtechniques arc improvcd 
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クヌギ葉肢からの幼植物体の再生と順化後の成長

山田治雄(1) . '8浦富保 (2)

要旨 クヌギ実生の葉肢から幼植物体を再生した。基本培地としてBTM培地とWSM培地を使用した。

葉版からのシュ 卜の仲長量は培地に加えた植物ホルモンなどの組成によって異なった。葉肢から伸長

したゾュートは1/2BTM培地に IBAとNAAを加えた培地で発根した。発恨した幼植物体は湿度を

調節することにより順化することができた。 )1固化したえ1)11!t物体と実牛苗の成長を 3{f問比較した結果，

rilli者の成長に違いは認められなかった。
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