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Aberrant bulblets differentiated on
the MS medium with 10-6 M NAA
and 10-M BA.

Fig. 1.
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Table 1. Effect of sucrose concentration on the formation of organs
in some Lilium species
conesntration (No-of Mo N of ol No. o YK Of
(%) ~(mg) (mg) (mg)
L. Mid-Century 0 — — — — — —
Hybrid ‘Kitanohoshi’ 3 4,12 11.62 1.0p 4,2b 1,3¢ 2.0b
6 490 20.02 178 6550 31b 5.50
9 4.68 42,12 1.8a 14.02 5.12 19.08
12 5.5% 51.28 2,72 10.02 5.02 24,62
L. longiflorum 0 — — — — — —
Thunb. ‘Georgia’ 3 3.12 13.2¢ 1.8ab 8.7b 0.5¢ 2.0d
6 3.7» 24,0 1.2p 16.58b 1.5p¢ 8.0¢
9 4,08 45,18 3.12b 15.58b 2.58b 18.6P
12 3.82 50.92 3.7¢ 25.08 6.12 29,72
L. speciosum 0 — — — — — —
Thunb. ‘Utida’ 3 0.5b 10.0¢ — — 0.6P 3.2¢
6 1.32 18.0 — —_ 240 9.3¢
9 1.7 38.08 — — 6.42 49,1b
12 2.3 59.08 — — 11.52 146.22

Means separation within species in columns by DUNCAN’s multiple range test at 5% level.
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Table 2. Effect of NAA and BA at various concentrations on the formation

of organs in Lilium Mid-Century Hybrid ‘kitanohoshi’

Concentration (mol) No. of Mean bulb Wt. of Wt. of Wt. of
BA NAA bulblets wt. leaves roots callus
(mg) (mg) (mg) (mg)

0 0 1.2de 10.3b¢ —b 0.5v 0.5¢
10-7 1.3de 9.5b¢ —b 2,52 1.0be

10-6 2.8be 11.6b 350 3.0 2.5b

10-5 0.500 18.8 —b —b b

10-7 0 1.4ede 6.3¢ —b —b 3,6¢
10-7 2.8be 9.9be —b 0.6> 1.9be

10—-6 2.7be 7.3¢ 3.62 0.5P 0.7¢

10-5 24¢c 7.5¢ —b —b 3.7

10-6 0 2.20de 5.5¢ 6.98 —b —e
10-7 2.1cde 8.3 4.08 0.1b 9.4

10-6 8.00 9.2be —b 2,08 —e

10-5 2.6b¢ 6.8 — —b 6.28b

10-5 0 0.5de 9.7be 5.42 —b 1.1be
10-7 1.4cde 9.3¢ 6.1e —b 6.28b

10-6 4.00 5.60 7.2 —b —¢

10-5 —e _a _b b 7 4ab

Mean separation within columns by DUNCAN’s multiple range test at 5% level.
Table 3. Effect of NAA and BA at various concentrations on the formation
of organs in Lilium longiflorum Thunb. ‘Georgia’

Concentration {mol) No. of Mean bulb Wt. of Wt. of Wt. of
BA NAA bulblets wt. leaves roots callus
(mg) (mg) (mg) (mg)

0 0 2.0bc 5.3¢ 4.0¢ 6.6 —b
10-7 2.0be 8.5P 12.0v 10.7ab —b

10-6 1.0¢ 6.4bc —c 18.0¢ —b

10-5 —c —c —C —c b

10-7 0 1.3¢ 4.0¢ —c —c 1.6°
10-7 2.5b¢ 4,3¢ —c —¢ 3.5b

10-6 2.3b 11.9 5.0b 12.7ab —b

10-5 —c —c —c —c —-b

10-6 0 2.2b 12.0ab 10.8> 3.5b —b
10-7 4.32 10.72b 11.1b 4.0 —b

10-6 6.02 18.5% 24.02 —c —b

10-5 _c —c —c Y b

10-5 0 2.8b 10.0° —C —c —b
10-7 —¢ —c —e —c 15.0¢

10-6 —c —C —c —C 18.42

10—-5 —C —C —C —C )

Mean separation within columns by DUNCAN’s multiple range test

at 5% level.
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Table 4.

Effect of NAA and BA at various concentrations on the formation

of organs in Lilium speciosum Thunb. ‘Utida’

gznce““a“‘m (22; No. of Mean Db Teaves Toote! aits
(mg) (mg) (mg) (mg)

0 0 2,000 2.8 —_— 3.6¢ —¢
10-7 2.1ab 3.7ab — 15.4ab —c

10-6 3.0 4.7ab — 17.4ab —c

10-5 _ec —c — 20.12 —¢

10-7 0 2.3ab 3.08b —_ 9.8be —¢
10-7 3.1a 5.2e — 10.0° —¢

10-6 2.5 3.28b — 13.5ab —¢

10-5 1.4b 5.3 — 19.32 —¢

106 0 —c —c — —d .3b
10-7 —c ¢ — 8.0be 9.5b

10-6 —c —c — ~—d 14.02

10-5 —c —e — —d 9.0p

10-5 0 —e —ec — —a 4.90
10-7 —e —e — —d 16.8¢

10-5 —e —e — —d 13.08

10-5 —e e — —a 14.12

Mean separation within columns by DUNCAN’s multiple range test at 5% level.
Table 5. Effect of NAA and BA at various concentrations on the formation
of organs in Lilium regale Wilson

Concentration (mol) No. of Mean bulb Wt. of Wt. of Wt. of
BA NAA bulblets wt. leaves roots callus
(mg) (mg) (mg) (mg)

0 0 2.0ab 3.2ab 1.6N8 2,7vc —¢
10-7 2.32 3.2ab 0.4 5.5 4.0be

10-6 242 6.42 — 4.7ab 27.02

10-5 —d —b — 4,780 2.5¢

10-7 0 1.0d¢ 5.52 1.4 0.5¢ 1.0¢
10-7 1.6abe 2.9ab 1.9 2.0be 7.0b

10-6 2.0ab 4.0ab — 1,5bc 5.0

10-5 —d —b — 2.2be 5.0b

10-6 0 0.8¢ 1.5a8b — 0.5¢ —e
10-7 2,54 6.02 0.9 2,0be 4.1b

10-6 1.0abe 6.6 15 0.5¢ —C

10-5 —d —b —_ —¢ 5.4¢

10-5 0 ——d _b _ —C ¢

10-7 —a —b — 0.60 24.1a

10-6 —d —b - —e 2.2¢

10-5 —4 _b

Mean separation within columns by DUNCAN’s multiple range test at 5% level.
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Table 6. Effect of NAA and BA at various concentrations on the formation
of organs in Lilium concolor Salisb. var. pulchellum Regel

Concentration (mol) No. of Mean bulb Wt. of Wt. of Wt. of
BA NAA bulblets wt. leaves roots callus
(mg) (mg) (mg) (mg)

0 0 0.5P 3.0v 1.0b —ad —d
10-7 0.7v 3.5p 21> 1.5d —d

10-6 0.4p 14,08 1.5p 6.3 —d

10-5 1.02b 3.1p 1.0v 1.04 —d

10-7 0 1.62 2.6 1.0v 4.5be —a
10-7 2.3 5.0 1.6® 4,0Qbe —d

10-6 1.0v 16.54 1.2v 9.0b —d

10-6 0.7 6.4b —b 8.0p —d

10-6 0 2.02 15.8¢ 2.68b 5.5b —a
10-7 0.5 15.0# 3.52 2.34 4.0c

10-6 1.0 15.4# 4,52 10.92 2.1cd

10-5 1.2 3.3p —b 2,84 21.9»

10-5 0 1.3 . 6.0p 1.5 —d —d
10-7 1.5P 5.3b —b —d 16,20

10-6 —b b b _d 44.38

10-5 0.2 3.1° —b —d 5418

Mean separation within columns by DUNCAN’s multiple range test at 5% level.

THEIL, BEMbeRETEHELHE L, F1%
Table 2~6 ZFEL 72,

FEmoSbicit, NAA-BA ZSE TR -1

NAA 10-S M ¥EINX & Tk, FORED LRI,
SRS b OF RPN AR T 5B H o7 NAA
10 M X, “bof’, ‘WE, #iffe 2 =) T
FERMMEESN AL, Ca =27 LV —FHAD Y —
T L FHROL Uishr o 7oe BA WL, EIBETTFEY
AL HIFINTH - 7. MIFIOBERR L - TRy,
‘PIH &Y —H ) U - 8250, BA10SM
WX TR b Lish o DR L, fio 3Tt
ZOEEIRRMNEN oI, FHTHRERK SVTUL,
NAA-BA O8I G TILTEh -1,

‘BH ZERC 4 ECHHEEL . 1, TRTOMTHR
BEINLADRRENRD T, HEES IR, FRK IR
BRI TH - 7D T, RTIRMEEL & RIBHC- A%
L7

AT 5, Bl NAA-BA oS o BREE
CXoTRE ST, ‘Ca—v7 Effififex=)T
%, 10-¢M ¥ cofific, NAA-BA OEEN AT

b, HEIHMATIEEAL D 7. LDE 13, 13
EOHEOME %521 7- BA 105 M REinX tH HIEL,
BEPOBRKMEER LI, V—FA 0 ) —gxiT5s
NAA-BA 083l 3 13 FHRE Tl ieh » 12,

R L WA ADRE I OTIE, NAA R 2 (R
Toa0rHL, BA, EFEERELIOHL, »raxo
RAEXFET AN Hote, HE LHfEe 22
73, BA &I, 10-TMEMEX TR AV AR AL
fehofeorest L, o LV —HU ) —iZBA
PMERECH » ThEL A AFTEL T .

ok, Bibcimmnl 7o NAA-BA w35 =
D Y AR HRAEAED G, 24NRESRALTH
HH, NAA-BA X - TR »HBOBE L, BcX
o> TR 5Tz,

FRENROBZOWT, FHREHECR S DRNEEL
His NAA-BA OEREZ, ROX5THoT,

Jeo R’ NAA 10-6M-BA 10-6 M

IR NAA 10-7M-BA 10-¢ M

‘P’ NAA 10-"M-BA 10-7M

Y~ A) Y~ NAAW-"M-BA10-5M



6 ERE R RFEBURE L1655 H1H

Table 7. Effect of nutrient concentration on the formation of organs
in some Lilium species

coxll\(cl:‘i%a%r)gon bulk;lgtfs Mea\I;t'bulb ‘Il\jazvesf Yevaz;/:sf l\rlgi)t(;f \ﬁgc.)t:j' ?;/;huosf

(mg) {mg) __(mg) _ (mg)

L. Mid-Century 1/4 5.58b 11.0v —b —e 1.72 6.2 0.50
Hybrid 1/2 5.72b 155 Q1b 1.4b¢ 0.4b 1.20 0.7
‘Kitanohoshi’ 1 7.48 21.62 1.48b 6.28P 0.1v 0.4 —Db
2 4.1p 20.02 2.8e 8.7» 0.2v 1.1b 68.48

L. longiflorum 1/4 1.1 10.4° 0.4b 4.0¢ 3.28 15.02 0.2p
‘Georgia’ 1/2 2.58b 11.3b 1.4b 8.0be 3.60 24,78 0.3v
1 4.68 16.5ab 2.5p 16.0ab 3.02 14,02 1.4b

2 2.1ab 22,12 5,28 28.02 —b —b 32.52

L. speciosum 1/4 2.1b 3.4b — — 4.0 24.04 —b
‘Utida’ 1/2 2.68b 4,2b —_ — 6.2bc 42.0¢ 0.3
1 3.92 7.0b — — 8.4b 60.00 0.2p

2 3.2ab 14,12 —_ —_ 11.6 216.02 5.0

L. regale Wilson 1/4 1.02 2,90 0.12 0.28 1.48 212 —2
1/2 1.32 3.2ab 0.92 112 2.8 3.62 1.5be

1 2.82 6.4ab 0.2z 0.4e 2.0n 4,08 11.00

2 1.0 7.52 0.82 4.08 0.98 1.1s 22.3%

L. concolor Salisb. 1/4 —b ~—b —b —b 1.52b 4,02 0.8
var. pulchellum Regel 1/2 212 8.4a 1.6 3.5 1.6ab 4,12 0.2v
1 2.68 11.62 1.52 212 1.1p 3.0a —b

2 2.02 13.52 0.92 412 248 4,58 9.0a

Mean separation within species in columns by DUNCAN’s multiple range test at 5% level.
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Table 8. Compositions of nutrient solutions having different Cation/Anion

ratio. The total concentration of nutrient solutions is equal to

MS (MURASHIGE & SKOOG 1962) medium

Percent of Cationic sum

Percent of Anionic sum

Medium
K* Ca2t NH,+ NO3~ H,PO,~ SOz
A 60 20 20 90 7 3
B 20 60 20 90 7 3
C 20 20 60 90 7 3
D 44 12 44 60 20 20
E 44 12 44 20 60 20
F 44 12 44 20 20 60
MS 44 12 44 90 7 3
Table 9. Effect of Cation/Anion ratio on the formation of organs in some
Lilium species
) No. of Mean bulb  Wt. of Wt. of Wt. of
Medium bulblets wt. leaves roots callus
(mg) (mg) (mg) (mg)
L. Mid-Century A 7.4ab 23.82 0.72 0.7¢ —
Hybixd B 7.1abe 18.0Qbed 2.5 2.4v —
‘Kitanohoshi’ C 6.2bed 20.62b —a 0.7¢ —
D 8.32 16.8¢4 —a 5.3z —_
E 5.5¢d 16.04 —a 3.1b —_
F 4,34 18.3be —2a 1.7bc —
L. long‘iflorum A 4.62b 21.00 15.82b 40.52 —
Thunb. B 4,2abe 28.02 22.02 17.50 —
‘Georgia’ C 5.32 22.62b 13.2abe 19.7v —
D 4.48b 21.2ab 7.0be 17.4v —
E 3.6bc 24.9ab 6.9¢ 13.5P —
F 3.1¢ 22.9ab 3.9¢ 9.6 —
L. speciosum A 3.6 15.82 — 312.1a —
Thunb. B 3.7 17.42 — 131.7be —
‘Utida’ C 2.8abe 16.7a — 304.5ab —
D 2.9ab 23.08 — 112.0¢ -
E 2.5b¢ 12.4a — 45.5¢ —
F 2.1c 9.62 — 31.9¢ —
L. regale Wilson A 3.22 5.8P —¢ 5.6 —b
B 2,32 8.9» 12.0 14.02 —b
C 2.8 7.9» 5.2P 3.4¢ 25.028
D _b _c —e¢ —d 22.78
E 0.3b 16.62 8.62b 0.9d —b
F 0.2b 4.5b¢ 0.2¢ 0.64 21.12
L. concolor Salisb. A 1.4ab 10.22b 4,78 1.6be —
var. pulchellum Regel B 0.92be 10.82 2.6be 2.2v —
C 2.82 10.2ab 4,62 10.92 —
D 0.9be 9.5ab 1.9¢d 2.7b —
E 0.5¢ 6.4b 0.9¢ 2.1bc —
F —_ —c —d —c

Mean separation within species in columns by DUNCAN’s multiple range test at 5% level.
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Summary

The effect of medium conditions on organ for-
mation of scale explants in witro was investigated
in some Lilium species, and the presence of inter-
specific differences in the effects was examined.
The
formation of bulblets and roots was enhanced with

Sugar was essential for organ formation.

the increase of sucrose concentration in the medi-

um up to 120 g/4. However, no interspecific differ-
ence was observed in the effects.

NAA enhanced the bulblet formation at low
concentrations but inhibited it at high concentra-
tions. BA at low concentration slightly stimulated
the effect of NAA, and it simultaneously stimu-
lated the formation of roots and callus; but at
high concentrations it inhibited the bulblet forma-
tion. Since differences in the optimum combina-
tions of NAA and BA concentrations were obser-
ved among Lilium species, it will be necessary to
clarify this with all species not yet examined.

Changes in the total ionic concentration of MS
formula did not bring about improvement as far
as the bulblet formation was concerned. Changes
in the ionic composition of major mineral eleme-
nts affected the organ formation in their own
ways, especially the increase of SO%~ ratio inhibi-
ted the formation of shoots and roots, but they
did not give any advantageous results than MS
formula. No difference in the responses to ionic

concentrations and no specific compositions to
species were observed.



