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S u m m a r Y

L i l ium rube l lum Baker  bu lb=sca les  exc ised f rom bu lbs  growing  in  v i t ro  were  cu l '

tu red  a t  d i f fe ren t  tempera tures ,  in  var ious  lengths  o f  l igh t  per iod ,  o r  in  a  med ium

conta in ing  d i f fe ren t  concent ra t ions  o f  a -naphtha leneacet ic  ac id  (NAA)  and 6-benzy l -

aminopur ine  (BA) .

Tempera ture  a f fec ted  the  percentage o f  regenera t ing  bu lb -sca les ,  the  number  o f

bu lb le ts  per  sca le ,  and the  growth  o f  bu lb le ts .  The op t imum tempera ture  fo r  each

of  the  parameters  was 25"C.

The percentage o f  regenera t ing  bu lb -sca les  and the  number  o f  bu lb ie ts  per  sca le

were  s t imu la ted  in  a  l igh ted  env i ronment ,  bu t  the  f resh  we igh t  o f  bu lb le ts  fo rmed

in  th is  env i ronment  was lower  than the  we igh t  o f  those fo rmed in  darkness .

NAA a t  concent ra t ions  o f  0 .  05  and 0 .1mgl l  gave a  s t imu la to ry  e f fec t  on  each o f

the  parameters ,  bu t  the  h igher  concent ra t ions  suppressed bu lb le t  fo rmat ion .  BA

scarce ly  a f fec ted  any  o f  the  parameters ,  except  in  the  combina t ion  o f  0 .  1  mg l l  BA

w i t h  1 . 0 m g l l  N A A ,  w h i c h  e n h a n c e d  t h e  f r e s h  w e i g h t  o f  t h e  b u l b l e t s .

I n t r o d u c t i o n

In aitro asexual propagation has been ap-

plied to Lit ium rubellum Baker for the pro-

l i ferat ion of  p lant le ts  which were genet ica l ly

id.entical to the parent plants (10), because

the extent  of  rose color ,  the f lower ing t ime,

the length of  s tem, the number and shape of

leaves depend on the parent  p lants (6) .  As

shown in a prev ious paper (11) ,  however,  the

product iv i ty  of  the explants excised f rom

each organ oI L. rubellunt parent plants was

{ound to be very low as compared wi th Z '

tongifi.orum (I9). To increase the number of

bulb lets  for  a shor t  per iod,  the bulb-scale cul -

ture,  in  which bulb-scales are excised f rom

bulbs form ed in a i t ro,  seemed to be one of

several  usef  u l  methods.  However,  i t  has

been reported that  in  axenic bulb-scale cul -

tures concentrat ions of  growth regulators (1,

13 ,  19 )  and  cu l t u re  cond i t i ons  (2 ,7 ,19 )  su i t -

able for  the development  of  bulb lets  depend on

Lilium. The present study was made to clar-

i fy ef fect of  temperature, of  length of l ight
period and of concentration of a-naphtha-
leneacet ic acid (NAA) and 6-benzylamino-
purine (BA) on the regenerat ion and growth

of bulblets in L. rubellum bulb-scale cultures.

Mater ia ls  and Methods

Medium. -The basal medium consisted of

Murashige and Skoog's sal t  (8) together with

2 mglt  glycine, 100 mg/l  myo-inosi tol ,  0.5

mg/l  nicot inic acid, 0.5 mg/i  pyr idoxine-Hcl,

0.  1 mg/l  thiamine-Hcl,  50 g/ l  sucrose, and 7

g/ l  Dif  co Bacto agar.  Dif ferent concentra-

t ions of growth regulators NAA and BA

were added to the basal medium in each ex-

periment,  and the concentrat ions are shown

in results.  Al l  media were adjusted to pH

5 . 6 - 5 . 7  w i t h  0 . 1 N  N a O H  a n d  0 . 1 N  H C I  b e -

fore the addit ion of sucrose and agar.  The

medium was dissolved and about 20 ml of i t

was then poured into each 50 ml Erlenmeyer

f lask, al l  of  which were then capped with alu-

minium foi l  and autoclaved for 10 minutes atI  Rece ived fo r  pub l i ca t ion  February  1 ,  1985.
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721'C under a pressure of  I .2  kg/cm2.
Bulb-scale cul ture. -Unexpanded leaves

were d issected f rom mother  p lants and cul -
tured f.or I20 days in darkness in a basal me-
d ium supp lemen ted  w i th  1 .0mg l l  NAA and
0.  1 mg/ l  BA,  according to the procedures de-
scr ibed previously  (10,  11) .  Developing bulb-
le ts  were d issected and subcul tured in  the
basal  medium at  24-r lC in  darkness for  a few
months before exper iments on bulb-scale cul -
tures began.

Al l  bulb-scales,  exc luding the innermost
scales near the growing point ,  were d issected
from the subcul tur ing bulbs.  The bulb-
scales,  weighing more than 10 mg in f resh
weight ,  were chosen,  and 3 to 5 bulb-scales
were placed in each of f lasks with the abaxial
s ide down on the basal  medium or  on the bas-
a l  medium supplemented wi th growth regu-
lators at  var ious concentrat ions.

Bulb-scales were cul tured for  60 days in
,darkness or  in  a l ighted envi ronment  consist -
ing of  20 W, whi te f luorescent  tubes,  g iv ing
about  1000-1200 lx  at  the cul ture sur face.
The number of  bulb-scales cul tured in  each of
the exper iments is  shown in resul ts .

Determining number and ueight of deael-
oped bulblss5. -[1 the end of the incuba-
t ion per iod,  bulb-scales were rernoved f rom
each of  the f lasks for  evaluat ion.  Af ter  the
number of  bulb-scales forming bulb lets  were
.determined,  the average number and f resh
weight  of  the bulb lets  formed were evaluated
in each of  the f lasks.  Fresh weight  of  rooted
bulb lets  was determined af ter  removal  of  the
roots.  The resul ts  were subjected to s tat is-
- t ica l  analys is  at  the 5f  level  fo l lowing Dun-
can's  mul t ip le range test  (3) .

R e s u l t s

Efect of temperature. -Table I shows
the resul ts  obta ined at  the var ious tempera-
ture,  15,20,25 and 30 'C.  The h ighest  per-

centage of  regenerat ing bulb-scales was ob-
served at  25oC, and 30 'C reduced the regene-

rat ion rate wi th occasional  death of  bulb-
,scales.  The number of  bulb lets  per  scale and
the f resh weight  of  bulb lets  were greatest  at
25C, and the nearest  subopt imum tempera-
iure for  the format ion of  bulb lets  was 30oC.

Table 1. Regeneration and bulblet growth in bulb*scales
cul tured in a basal  medium supplemented I .0mg/ l
NAA and 0. Lmgll BA, at different temgieratures

; in darkness for 60 days, Eighteen bulb-scales were
cultuied in each of the treatments. Means in
columns not followed by the same letrer are
significantly different at the 5fi level.

Number of    Number Of   NIean freshTem3m“
ЩttitS WdSpr ttily

15

20

25

30

66b

83ab

89a

66b

34b

23b

57a

14b

1.4b

l.4b

2.3a

1 8ab

at which their grOwth,hOwever,was extreme=

ly inhibited.  ェn conclusiOn,  259C was the
Optimum temperature fOr all parameters.

E∬ `ε′響 ιηgιん9ノι′gんι夕ιだοノ.‐ Taもlel

2 shOws the rcsults Obtained  in variQus

lengths Of light periOd.  The percentage Of′

regenerating bulb― scales increased as  the,

length Of lightiperiOd increased, althOughl

thёre were statisticallナ■O differences amonξ
tre五ぜmёnts.This was alξo true for thきnum・」

ber of bulblets per scale, which was gieatest
i■ a continuOusly lighted envirOnment.and
10west in darkness.  In cOntFast, the fFcshリ
weight Of bulblets was greatest in idark,essl

althOugh theFe was statistically no differOncel

between thc fresh Weight Of the bulblets de―
ve10ped in darkness and thOse deve10ped in a

cOュtinuOusly lighted envirOnment.         :

E∬ιει Q′ N五 五 α′ο″ιο″q′N五 五 」η θο2‐

ιJηαιJθη ωゲιん B4.言 Table 3 gives the re.

s■lts Of grOwth regulatOrs.AS COmpared wilh
the cOntr01,the additiOn of grOwth regulatOrs
generally reduced the percentage of regene‐

rating bulb―scales, particularly at Of 5 mg′4

Table 2.  RegeneratiOn and bulblet grOwth in bulb―scttles

cultured at variOus lengths Of light period(h)at

24士rC Thirty bulb― scales in each Of the treat―

ments were cultured in the same kind Of medium

as h Table l. Statistical analysis as in Table l.

Length
of l ight
period

( h )

Number Of   Number of  NIlean fresh

軒顎ルS:翼:ll 紺撻」
0

8

16

24

80a

83a

93a

100a

l .  o -

o  q a b c

2 . 8 ^ b
a  A ^

60"
37b
a A b

47'b l
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GrOwth regulators
(mgノ′)

Number of
bulb-scales
with bulb lets

/ o/\

Number of Mean fresh
bulblets weight  of
per scale bulb let ,

\mg,NAA BA

Table 3. Regeneration and bulblet growth in bulb-scales'

cultured in a basal medium supplemented with

various concentrations of NAA alone or of NAA

together with BA. Forty scales in each of the

treatments vrere cultured at 24+-1T in a contin'

uously iighted environment. Statistical analysis

as in Table 1.

lets (Table 1).  The opt imum temperature for '

the in ailro production of bulblets in oth-

er bulb plants was as fol lows :25C was fa-

vorable for bulblet formation in L' speciosum

(2) ;  2I .6 or 24.8"C for bulblet growth in hv-

acinths QD ; and 25'C for all parameters in

narcissus (17).  Furthermore, i t  has been

reported that a temperature increase from 15'

to 22oC increases the act ive sucrose uptake

rate about 50fr, in the in 'uitro root discs of

sugar beets (16).  These data show that the'

opt imum temperatures for in oi tro develop-

ment of buiblets probably l ie from 20 to 25C-

The range of temperatures has been not only

applied to the in uiao scale propagation of

Lilium (LB), but also has favored scale ini-

tiation and fil l ing of L.longiflorum daughter

bulbs (20). Hence, it could be concluded that

25'C was the favorable temperature for the ir

aitro propagation of L.rubellum Baker.

Table 2 showed that il lumination, particu-

lar ly cont inuous l ight,  strongly promotedl

bulblet formation. The effect of il lumina-

tion on bulblet formation depended on Lili-

um : The lighted environment was favorable

f.or L. Iongiflorum 'Osnat' (7) ; but unfavora-

ble both f.or L.longifiorum 'Ace' (19) and L.

or iental  hybrids (13).  Darkness was also fa-

vorable for the regeneration and growth of

bulblets in the leaf segment cultures of' L.

rubellum Baker (10). The discrepancy seems

to be due partly to the differences in the phys-

iological  states of the explants invest igated.

Table 2 also showed that the growth of bulb-

lets f  ormed in darkness was superior to

those formed in a l ighted environment.  This

seems to be related with the number of bulb-

lets formed on a bulb-scale : Since rooting

in developing bulblets began 1 to 1. 5 months

after bulb-scale cul ture (data not shown),

the developing bulblets seemed to uptake nu-

trition through each individual bulb-scale

nearly throughout the ent ire period of bulb-

let  growth ;  and as a result ,  the nutr ient

competi t ion in the bulblets grown in I ighted

condit ions is assumed to be greater than in

those formed in darkness.
The present study gavd the fol lowing

growth-regulator results : NAA was clearly

required for the formation and growth of Z.

0     0(contr。 1)

0.01   0

0.05   0

0 . 1   0

0 . 5   0

1 . 0   0

2 . 0   0

3 0   0

0 01   0.001

0 . 0 1  0 . 0 1

0.01  0.1

0.1    0.001

0.1   0.01

0 . 1   0 . 1

1.0   0.001

1 . 0   0 . 0 1

1 . 0   0 . 1

88a

80ab

88a

83ab

58bCde

30fg

35CFg

15g

75abc

75abc

73abc

70abcd

88a

90a

55Cdef

45deFg

65abcd

2.ObCde

2 . 5 a b c d

3.4a

3 . O a b

l.9bCde

l . O e f

O . 9 e f

O . 2 f

2.lbCde

l.8bCde

l.6Cde

2.7abc

3 . 4 a

2.2bCd

l.9bCde

l.4de

l.6Cde

16de

23bCdC

32bC

37b

29bCde

32bC

14e

20Cde

23bCde

16de

24bCde

25bCde

27bCde

30bCd

22bCde

23bCde

55a

NAA and more, and at 1.0 mg/l  NAA in

combination with BA. The number of bulblets
per scale increased when only NAA at the con-
centrations of 0. 05 and 0. I mgll was added.

The addition of BA with NAA scarcely af-

fected the increase in the number of bulblets,
except for 0.01 mg/l  BA together with 0.1

mg//  NAA, in which 3.4 bulblets developed
as shown in 0.05 mg/l  NAA. The fresh

weight of bulblets was greatest in 1. 0 mgl l

NAA in combinat ion with 0. 1mg/l  BA, in

which the number of bulblets per scale rvas

lower than the control .  NAA at concen-

trat ions from 0.01 up to and including 1.0

mg/l also stimulated the growth of bulblets'
From a comprehensive analysis of the com-

bined parameters, NAA at the concentrat ions

of 0. 05 and 0. L mgll seemed to be most

favorable for the production of bulblets.

D iscuss ion

The present study showed that tempera-

tures affected all parameters, i. e., the percent-

age of regenerat ing bulb-scales, the number

of bulblets per scale, and the growth of bulb-
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rubel lum bulblets ;  and low concentrat ions
'were more favorable for them. Growth of
isolated bulblets of. L. rubellum Baker was al-
:so st imulated in the presence of 0.  1 mg/l
NAA or  o f  0 .1mg/ /  NAA in  combina t ion
with 0.001 mg//  BA (12).  Simi lar ly,  i t  has
'been reported elsewhere that the development
,of bulbets was st imulated at 0.03 mg/l  NAA
tn L. longif lorum (19) and 0. lmgl l  in L. spe-
.ciosum (1).  This may be related to the fact
that Lilium bulb-scales ordinarily form new
bulblets in the in aiuo scale propagation with-
.out difficulty. The present study also show-
'ed that BA was not a critical addendum to
increase the number of bulblets.  The same
phenomena have been observed in several  oth-
.er bulb plants (4,5,15),  and furthermore,
'cytokinin 2 iP suppressed the regeneration
.and growth of bulblets in L.longifl.orum
(19).  Hence, cytokinins seem to be less im-
portant addendum in the bulb-scale cul tures
in Lilium, although Murashige indicated that
cytokinins were one of cr i t ical  compounds in
increasing the prol i ferat ion rate of herba-
.ceous and woody plants (9).
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ヒメサユリのりん片培養における子球の形成及び生長に及ぼす要因

摘

試験管内でヒメサユリの子球の生産を効果的にすすめ

るため,試 験管内で育成された子球のりん片を外植体と

して用い,それらを異なる培養温度 (15,20,25及び30°C)

及び日長 (0,8,16及 び24時間), あるいは生長調整物

質 (NAA及 び BA)を 種々の濃度で添加した培地で培

養した.そ して,各 条件下で培養したりん片の子球分化

率, りん片当たりの子球数及び子球生体重を調査した。

培養温度はりん片の子球分化率, りん片当たりの子球

数及び子球生体重のいずれにも影響し, 25°Cが 子球の

形成及び生長に最適であった。        ~

芳 二

新潟市五十嵐2の町

要

明条件は子球の分化率及び子球形成を促進し,特 に24

時間日長の連続光は著しい効果を示した。暗条件では子

球の形成は劣ったが,形 成された子球の生体重は最大で

あった。

O.05及び0.l mg″NAAの 添加は子球の形成及び生

長を促進したが, 1.Omg′′以上の濃度では阻害的に作

用した。NAAと ともに添加した BAは ,0.lmg′′BA

と1.Omgノ′NAAを 添加した区で形成された子球の生長

を促進した以外はりん片の子球分化率及び子球形成数に

はとんど効果がないことがわかった.

新 美

新潟大学農学部 950-21




