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Micropropagation of Hemerocallis fulva L. through tissue culture

Hirofumi KAwaAaMURA and Kazufumi TAKAGI
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HBERICE DY T A YT OKRBIEEEEHILT 272012, #HFKIRFEZMEE L
MR ETE-2EEK2FEL THEMMEZB5 H5EE2BERL .

MU NS AN A ZRT RIS -DICIINAA0S0~1.00mg/LEBA0.50~
1.00meg/LOMEENELUTH D, FEFENSLHEEZRBHE L. BoN-LHENSE
FFHEERBI VL DICIINAA0LIOME/LOBEENEY TH > 7.

MR EES BB DIIEIEED A /- EERBNICHRIEH OREEEEAL =,
ZOBEBITOVNTHNAALIOMe/LOEBENEBICHY THo . ZOHFETTI2
Ry IR 1ELEDKI0EDEZESD Z ENTETHEOYRAR LICEDEENTEE L

ro7z,
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YITHVIBLUROLELEAEYTTI~8 AT
MITHF L > PaoiEERNME, BEELUTELWER
DT, FFEILEL LU TRRAEN S, KIED=LFH,
BSTHER THIT SN TV 22 ITHBAUNE L, EHL
DIeDITREBRSEZEHMTHEET 2 LEND 5,

TIT, HBERBCLDIRERBIIOVWTRML, —
EDRRZEBZDTHENT 5.

o BR 7K

MElE U TTHIES S (SHEMEBRTS > v<) Tk
L TWHTRERZF 2 1999 4£ 1 AICIRDELD, /KiEk
THeEE, FHERAIZERINL 2/KEK T 10 R#EERL,
IKEKTHEWREE LU, FEIX70%LTY /—)VIZ345
& REHEREET N T A6 %BIERIC 5 D RIBRENLEL
7ot8, WE/KT 3EWEE L. ERICIIREFN -
FORNBOMBEREL, 3Smm WABREDYHFEL
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BRICITEARREE L TMSE#? 280, FEES

A, T afERE 30e/L, ¥z I HL 2.58/L EMA,
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1 REFOEESEM Flk—1 MOERHSWESHERRICRETEE (A5
FEIHETEEMEI % NAA (o -naphthalene acetic NAA  BA 553 91 (09I O T 1B 2 f
(mg/L) MEEX T E®R K EHF oV A
acid) & BA (6-benzyl aminopurine) OEEZZEZ T T . - = -
A7 10mL D2 AN =3B I IBAR L, BIG 00 0 o 0 : 0
WA METIHB L7, NAA % 0.05, 0.10, 0.50, o 10 s . 3 S .
1.00mg /L, BA % & % 0.05, 0.10, 050, 1.00ng /L §§ %g § § § é
ELTHAEDLYE, &K, 10 OHF L7z, &ERD 050 005 3 4 0 3
0.50 0,10 ) 6 (0] 1
5 59 HZICIBREZALIZD W THE L . het Bt 3 1 2 :
1.00 0.05 2 3 0 5
Sy - 1.00 0.10 0 4 0 = 6
2 WS DIBRAN L T
REFHEIR L 2R L TR EN o5 ) KTEEROBE L BE S,
Wi 2~4 cm ZHEE LT NAA BEIZDWTHREL B1Z-2 MOLEBEOEABERRCRETES (HAH)
7o BEEARBIABAO0MLO TSI > MRy 7 XIT NAA BA K3 9 A (108 O FEIEZE (b
i AR F E B T E F g
EQmL. @t%i&élhfﬁﬁﬁﬁbf:o (mg/L) AL il S T E B o R
0.05 0.05 1 4 0 5
0.05 0.10 3 0 1 6
0.05 0.50 3 0 0 7
e = ” 0.05 1.00 2 0 B 6
3 BRI S OHEYIKRIE AL . . , . )
L FHE MO BEBEELE2EDREZDLKC o o 1 3 i 5
0.10 1,00 0 0 (0] 10
NAAO0.50mg/L+BA0.50mg/L % & &5 MS 55 #ll THE#F s e 4 . . .
U723k (1 4 242 O b D% 43 HEICH Uity §:§‘g’ 8:§§ § § § ‘8;
.5 1.
THME L, 37 HBICHFIRW A 2 A) 235381 T . 5 g . )
WB 752 Ry 7 AR NAA % 5 ORE RIS §8§ ‘]&gg § g Z §

%Z50mL ¥ A L 7z, NAARE % 0.05, 0.10, 0.50,
1.00mg /L &L, &ilbrX, 3z 8Lz £
SEREREHICAE L T 36 HIRICIRIKE I ZTEAL, &
TREEHIE A 5 41 BRICHEYRTERIC RIET ZEICD
WTHHE L 7.

4 JEfGEt ot

g% NAAO.Imeg/L ICEKR L THES = EE /N (2
~5cm), # (5~ 10cm), Kk (10~ 15cm) &54l
LTHOEEEZT> . BHEETREIN—3IFa251 %
e e R i E1R-1 BARETTOYITHh YV OEBENROEEZL
JENEEHE R 28D, FEMAIE 16 /K& 25 oIV b L (EmBIE NAA].OOmg/L+BA0.05,0.10,0.50,1.05@/0
14 (R4 E—Ry b, Frro b TSR
ZRWiz, WA ZEEL- 8k EIREE 55 HgICEF IR
WOWTHEL .

B ER
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DNWTE 1L RITRLUZ.

BHS T NAA0.50me/L+BA0.50mg/L T 2/10,
NAA1.00mg/L+BAL.00me/L T 5/10 DREHFAH  mi1m—2 BERETTOYTH> Y VBRIAORELEL
SN/, BEHEFTH NAA0SOME/L+BAL.00mg/L (/5B NAAT100me/L+BA0.05,0.10,0.50,100mg/L)
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B2l YT H U DUDEEE (NAACSOME/L+BACS0Me/L)

T 4/10, NAA1.00mg/L+BA1.00mg/L T 3/10 ® R
EFMERE NIz, H1IH— 1 OHEHTEHE IR -2

WESRIE T 2 LS 5 SIS T OB ADRIZIEH T
Eainoze BARM T THMUL TH 2 IO K S L3 E
MESNT,

BT, BRETOVWTNTS NAA BENENE
RERDERAMERE TN, BABEDNE\EREHFEDOR
FRAMERE S NS B S Nz,

2 HEMS OFREM
NAA BENEEDFHRIC
Eo2ERITRL,
NAA RENEW EERRENE < R2EANR SN
eh, MOBEIZDWTIZHRE Lisho 7z, IBEN%

f‘a_,‘?/ j(ﬂfuﬂﬁb

2R NMBENEFORBRECRETES

Mo 7z 0.10me/L RANE(LRAE
Z<1E5hns,

<, Sk EVFRTEEAR AN

3 KD 5 DHEMIRIE K

NAA JRENZIED 5 DMK KT T EIC
DWTHEL, #3RITRLE,

NAA 71 0.05mg/L ERBEBETRERENEL<E

507z, 0.10mg/L DOIRE T DO EERALIT &

HE <807,

B3R NAMBEBHMEARSFEOBEDERRICRIETHE
NAA (mg/L) K # oo N & F (k)
0.05 32 3T 24 93
0.10 17 23 64 104
0.50 16 39 26 81
1.00 6 25 24 55

E) BEORSICL > THME, K& : 10cnlh E, #HE : 5~10cm

;ﬁ;%i;ﬁiéiﬁ{i% X 8 {@
4 JELS DRt
kLTS 55 HEDH DAEFEHE A RITRLEZ. K
HIZEAENTET, BLEEODZWVW 16 R ML 1%
FALESBENEFELRETH /-
ZOBEMTEIKITRT LD ICEEZERL THBO,
IFIFEMATRE/R T & 7e o T/,

Fa4E OMEAMEEORE SHAEF R
8 Ef R 55 B #%
HokE & E—=a& vt
W (#) B K #E & (em) [k § i) ¥ (H) Jie K3 & (em)
N 3.5 4.2 169% 7.3 19.4
255¢ 6.8 16.5
o 4.8 7.6 16 7 7.6 24.5
257% 8.5 22.7
PN 4.8 12.5 161 8.7 32.3
257K 7.8 28.8
) BFIERE 26 5 A, X 10 AW AE L2 FHE

NAA ¥ O EKRERE B ¥ RABEE JE{iRT
(mg/L) (cm) (cm) (%)
0.01 4. 8. 7.0 7.5 80
0.05 3. 9. 5.5 % 9 80
0.10 4. 9. 8.1 7.4 95
0.50 4. 9. 5.9 5.8 80
1.00 5. 9. 5.8 4.7 80
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DEORKEHEMBEEEHNE L TLAF MTRERE »50
REFHRICTDOWTHRI Uiz, TOBICIEFIFNED
EEMBAEFEBRIBESRHETT
NAAO0.50mg/L+BA0.10mg/L 3 & T 0.50mg/L @ &
EHABRIIBNT 0% DEAETHoz. AEROY
7T H V7 TR NAAOSO0 ~ 1.00mg/L + BA0.50 ~
1.00mg/L &3 F 57 &0 BABENDLED TREFO
BENR SN, TDXIITNAA & BA MFZIEAEE
DBRETEMRICEMNT 3 2 &N+ 7T LA, REFW
RICE#STHBEEA LN,

SROTEFEZRR LU HBZEEL, 2FEKEREL.

LN SBETHRIT DV T NAA 2RI - 8E#TF
BEREERFLER, SBEEMOZIZNIEEET
B o7z, SFHEOEYEEITIE, EUEDEEFN
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THIHREEZE A ONDHEE/D I ENTE R,

PIE, BEEZTOHNERICE > TESNEERED
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4FITRL 7=,

EEOLRPINETRBONEYTA YV UOHEES
B RO LRI BN THBRIE 2EHEL T,
YITHNTTRTAIN AR OWTORERIFEEAER
W LXNTWB, F072), UTIVAT7—%2EBE
THEERETRVWAHEEZFHAL TOBBAETHE
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% 7= % IZ I NAA0.50 ~ 1.00mg/L & BA0.50 ~

1.00mg/L Z¥{RML 7= MS EREMAE L TH > /.

2 BONIZHENSBLESN S RIBS & THEMIE
2B 57=0ICiE NAAC.1Omg/L 2L 7= MS EF%
HEHASE Y TH > 7=,

3 WEMEEBEBICEDDICEZERDA S IEERNE
PICFIB QWA ERZEALEZ, TOBEEITDONT
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1) JUAtges - BEME(1990) : A FOMEEICLS
REHGE. B1Hk HEERCLD2LFENSOREHS
k. EEER®R, (27139 ~43.

2) MURASHIGE,T and F.SKOOG(1962)A revised
medium for rapid growth and bicassays with
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The status of the physicochemical properties of sandy field soils

in Tokushima prefecture

Hitoshi OcawaA and Yoshihito KAKEHASHI
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NI - B R (2003) : EREICBTSHMMTBEOBR(LEEDERE EEE

B (1) : 7~18

FEOWMMOT YT ERERBICBNT, TEES2EREBLCEESROALS

fTOWEREZHSHIILE,

T%pH (H.0) 134.6~89DLEHEICHT L7z, TRIEAREBROEBMOITS5DE

MREL, BEIZEEL TWIEENZD SN, pDHAEL, XHREAKEEDL Wi
BIZFEANRD 210100 pmpaasEm <, FIBRMOBYEERTIESNEN
o7z, FiaERY CEEERBRAMMMOBEEEMEL EOBEBMZEAETHD, BEIC
ERBLTWAEB RO NE. —F, TRENMESEIL, HBEEE062% TRl
% FE> TW,

0.25mmEHEDOMM /2RI FOEISHNE VISR, DEMMIRICEZL 26 L This,
RS, SR TIIERKOEHIANEL, RBEOW M TIIEKERDOREE
BOEND T,

RO HAH O B3R ] AOEEMISEORIBMEL, HEASERICITE
BRE 1 TEOREENED Sz,

F-U—RHYSAE, OHE, FAND, HEEEHE

XU ®IC

BEROTFE)ITRBICALE T 5T & 0o
T HWHMETIE, EEIZH 1,100ha TH YA EL, &
fEIZKI470ha TH A 2 BFHEINTH DY, By
E, FMOAVEBRERALLTOREDESIIEASE
BThs.

INSOWHIMATIE, EECLZNE - REOET2Z
Bi<7e®lic, 3~ 5 EFIHEMEDHERZ 10 7 -V
D 30 ~ 50 MELT 2 FAN] LENTTODHOTNS,
FANDZ, ERARBREBOWEH MR L T,
1978 FFITEBMMBERIEI N TLURIZ, F/IEFHOHEH 2
AL TWS, LML, EFEITREREDDOATNEE

Ziz> T3, > TFANROELEZERIESH
B, FANDITES THENREREHAEDER
BRMPRDENTNDA, TOEDIZE, BHimotiE
b OEERZIEREL, BHEE < O L EEEITST
EXEEHECDIENBRETH S,

T, RAUHMEZMEREST XS LEEEML, [
BICE M0 RATIC L VREAEROREESE - HiEsR
FEEZPE LR, KEOWHIMD 8L T3
Q] ADEENISE O, TEKSEEIITER
YA TBEORUENED SNZDOTHRET 5,

*HIE  AREO—ERIL 2001 FEHAD EFERICBNWTREER L.
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BT #hIROMEHE 25000 (MREER) BB %R

F1K BE®HSONH

HERIE

RAEMSDRES LVRAERE

AEMBITIR AN ORN, Yy <1 Bk RS
BTDHEOITHFI 43T MGERELRL B 1K), 1998,
1999, 2000 EED 9 A~ 1 AIC@EBHOEL (0~ 20
cm) ZEHRELL BALEED I HTIZ, 10 ~ 15em & 100mL
KAT > L AMBECERIRL =Moo OWEEICH U 7.
F 72 [AIRFIC 10cm O E il Sk & Bt T HlE EE (F 1
TR N—IT7FANA) ZAWTHELRZ, 138

REUSE O BIRSAE, S < 1 TUERR S RS £ o
7=, YA EBIUY A O Rk, BB
BT LUBR—TERMro . £k, KESHETIEZ—H
T v Fa UHEEEHREL .
BT 18, KEB X OMEMAR S HTE® 1
UTpH (H20), EC, wlfahey) > W, MR (A
IR, A4 JNE) I2DWTiro 7z, £, HESDWIR
ThEE (CMT #, MVS-200) #MWT, $EiE3mm, &5
2,880 [EOHRENER T, 5 MRS L L R Eia 15 5
BOBRLTHRL-WEEREEGTERT ", REMRLD
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E B O ERRE 25000 (HREE) 81 2£H

B2l B o A

BB OMIEHE 25000 COEER) BB £
B3R WRERS 1 TDHTH

Hi%
W o+ AR AT AR
TR (1T
W Hb KM kM
i H W H
WF
O 4 @ @R

B4R WHBOBIEY A 7L TEOMEES

FI1XR AESH

oo g KRER | B | Kkde | B | dkls | il | A
-l R M [ 55 K 55 95 88 64 52 83 437
B &Y iid s | 55 94 80 50 52 35 366

B2k HERUREIER

R A H AR

W 453 2 11 RS A 7, SERAE

AU % R FANDEEOAE, &, e
W IR AR WA, REER, B
WK B L I, hik

M N R MEfC M4, i, IE
VYA AT Y~ A EOFAELE, T

MEZFTo . HHERIZ200 X 200mD Ay 2
T—& &L THIHE EicE U7,
RICHERBZE2HOEIICT ADBBLZT O
s (KBS, B, KE X s, IR BXT
B Z 0 R RS R 58 3 KD & STk 1 Y
KR4 L, #hEhshis—y 2E5t Lk, &R T
L3, TEOBmEEOREWNIZE DRI 7O B,
@, @EM E4M) OZETHD, HilgmD
R A R - B E D A SRS L RICR T &
BOTHO, MEMOMAECTEREZDSHDIZDONTIZE
FHEITIA TR, 2B, MEMURAEEEZE 2 X
IR 7z,

i 2

1 Ml TEOE(EEEDREE

1 B

B3 RITER S 1 TR D L b E R Uz, A
(35 42 (R T AL % b 88D pH(H20) 1 4.6 ~ 8.9 ®
IREEBHIC L, FEIZ 7.0 THo . Trrtn
K, WIfgEeY CEBBOERL TWD @SR Nz, B
M+ ORI L DFFHE & L TRV TN S V0.25 mnAj
DKLTDED BEIEIE 14 ~ 68% L BBHEZENRKE N>
e

RS A THNCH % &, pH(H20) O, Rk
R, W EMONEICE <, ARG ES MO
MTHol, TuifE) Y BEEIRBMTONE
Moy, THPEIE, S+ 8 RI3EERs 17
EBHIFIER%ETH > /=, 0.25 mAEFED R T D Lo 5 |
B EMNREE<, WOKREROHMMNNELENSENT
EMBARRIZID 517,

2) M A
TEOFBEEDO ST, WEEEIZDWT, 55~
2AMICHI FD Ay 2 F—H ET ST TERL=,




EERICB T 2 HIE OB LA D %Rk

F3R ERSIA TRHIO BB FNE

2 (n=437) W (n=113)
EEE RS RIEE EEE SERE R mREE)  RRE s
pH (H:0) 7.0 (0.9) 46 8.9 6.7 (0.9) 46 8.6
EC (mS/cm) 0.08 (0.08) 0.02 0.66 0.07(0.05) 0.02 0.35
AWM K 5 B (mg/100g) 90  (67) 21 445 73 (52) 21 300
n L & (mg/100g) 10 4) 3 28 11 @ 5 24
) R (mg/100g) 15 (6) 5 54 15 (5 6 35
AR TE U VRS & (mg/100g) 63  (37) 6 262 62 (38) 6 201
0.25mm AFiti DRI DEIA (%) 35 (9) 14 68 41 (9) 21 68
BEME (mL/4y) 2362 (1435) 213 6316 795  (1357) 376 6234
=F4A B (%) 490 (2.3) 41.7 56.9 48.0 (1.9) 417 52.8
RIHE (%) 159 (2.6) 10.4 31.0 159 (2.1) 104 238
S (%) 351 (3.6) 17.8 459 36.1 (3.0) 27.4 459
kil (n = 40) R (n = 284)
EE e s RIEE REE SERE EEEE)  BARE  SoEiE
pH (1.0) 7.6 (0.6) 5.6 8.5 7.1 (0.9) 46 8.9
EC (mS/cm) 0.05(0.02) 0.02 0.12 0.09 (0.09) 0.02 0.66
AR PR E i (mg/100g) 107 (55) 33 332 95 (73) 23 445
n NS (mg/100g) 11 3) 6 18 9 (4) 3 28
1 i (mg/100g) 16 (5) 8 28 15 (6) 5 54
R Y R E R (mg/100g) 76 (42) 17 262 62 (36) 8 238
0.25mm Al DKL T D ENE (%) 32 (6) 21 53 33 (8) 14 65
RN (mL/4y) 1822 (1106) 356 4928 667 (1417) 213 6316
=5 [EEE (%) 476 (1.7) 44.6 52.6 496 (2.3) 44.0 56.9
TR (%) 151 (1.8) 12.7 21.8 16.0 (2.9) 11.3 31.0
SHHE (%) 37.0 2.7) 27.4 41.1 344 38) 17.8 42.0
pH
m o bk i
[17.0~7.5 10081k
B 5.5~7.0 ] 50~100
| 5.5Kk% B 505%k%
E+HBlEOMEHE 25000 (HEER) fES) 2ER E+ B DR EE 25000 (HEBEHR) (781 &ER
#B5K LTEpHODOHH (1998 ~ 2000 £) ETR TEFOBHERIKEEDRH (1998 ~ 2000 )
100%
80%
#
& 60k m100LL k
g I m50~100 4
B a0y | W50k
20% I
0% A
| F KEE BB K2 K% B IR
3 3 AT
2 XTB BEF K2 BE A& )M ®weE ZMHEAKESE (mg/100g) DHERIZIE

556 T p HOMIRIEIS

* (FESROWIAO HIRZIEEEEZRT,




TEEIRICBY DR L 0 B L2k D A8

(1) pH(H20)
B - R - IS T, pH OEWES AL < 5
ML (5K, HspFEE SO 50 ~ 60% DOE%

T75&2BATVREGEE6R). 8.0 2B A % MBI EM:
REHIH T 25% LA EdH >/, —77, pH DEWESZIEKR
25 IIAMIBICIAE< 9 L, 5.5 RO EIEIKEEH
BWTIE 9%, JIINHUE T 12%5880 517z,

(2) THMEARE &

EHIE T, AR OO IR W EE Y (B
T, EEEETS) (50~ 100mg/100g) 2z
BSIZIFEEAERL, 7T0% OEE CHEAE[Z LE-> TN
7= (BT, 8F). RWTKE - LG - AAEHITEZ >
7zo DH DIEWESGAA < 27 L TW)IlN - KRESEM
BRI R IR E BT WEBNEL L, BTk
E B I3 EEEE %T@é BHNLD > Tz,

(38) wIkEEEY VEEE

Li&hgmi&ﬁkf%iﬁﬁ (10 ~ 75mg/100g) % i
L TWwah, TN EOREENEL <, FFICEME - LS

&

WHEY SRR
(mg/100g)

B0 KEHE 25000 HREE) B8 &R
EIR TERDAMHEED CBESEDN (1998 ~ 2000 £F)

100%

80%

h mi150LL &
& 60%

m75~150
& *
2l 404 @E10~75
& 10K

20%

0%

23 Jt%.% Elﬁ jtli wE  ds IR
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Summary

Influence of inducing flower-bud of strawberry
seedlings potted during nursery stage on the
occurrence of strawberry powdery mildew in
summer was investigated.

1. No. of plants infected by causal funngus
Sphaerotheca humili was more found in the field
planting potted seedlings carried to mountainous
district at about 1,000 m height above sea level for
flowering in summer than in the field planted after
managing usually in flat area. 50% or above of
infected seedlings by inoculation carried to there
kept occurring the disease, remarkably, though the
disease was hardly observed on the plants placed at
flat area continually. Day and night air temperature
of mountainous district showed 2-5°C and 4-6 °C
lower than that of flat area, respectively, and
continued about 20 °C suiting for infection for 10
hours a day.

2. Diseased plants were more observed in the
field planting plants taken into the cold strage in the
night ‘yarei’or all the time ‘kaburei’ during about
20 days in summer for flowering compared with
usually managed them. All infected seedlings
treated under such conditions for above days kept
showing the occurrence of causal fungus.

3. The results suggested that pathogen could
live more through these treatments inducing flower
bud in summer and thereafter promoted the
occurrence of strawberry powdery mildew in the
field.
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Influence of application of starch and rice bran into soil on both changes

in microbial flora and occurrence of sweet potato soil rot disease and
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Summary

Relationship between changes in microbial flora
and occurrence of sweet potato soil rot disease in
the sand soil applied starch and rice bran and
suppressive effect of the other organic materials
against the disease were investigated.

Number of bacterials and fungi remarkably
increased in the soil applied starch and rice bran,

respectively. But, number of Actinomycetes SOmetimes
did not change in the soil of the plot applied the
former. The occurrence of the disease always
reduced by applying both materials.

more starch and rice bran were applied into the
soil, less the disease occurred till mount of
application of 1,000 kg/10a. Practial mount of
application of them was found to be 100kg/10a
respectively, as suppressive effect for contorol of
the disease hardly increased above the mount.

Effect of suppression on the occurrence of the
disease kept for about a month after their
application. Successive treatment under the mount
of 50kg/10a of them restricted the disease
occurrence effectually.

The other materials such as the powder of a kind
of rice called ‘sakamai for making japanese wine

‘sake’ and the compost of bark and sowdust, and
powder of ‘Okara’ as refuse of ‘Tofu’, showed
a good results to disturb the disease occurrence in
the field.
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Summary

Seven cell lines were obtained from the pupae of
browntail moth Euproctis similis. These cell lines were
designated as TAES-EuSi-6101,-5161,-6231, -
6241, -6041, -6242, -5231. The primary culture was
initiated in IPL-41 medium supplemented with 10%
fetal bovine serum(FBS). An initial period of
adaptation ranged from 130 to 252 days. The
population doubling time was ca.42 ~ 80 hr at 25°C.
Three cell lines of Es were susceptible to Autographa
californica nuclear polyhedrosis virus. Six isozyme
patterns(ME,G6PD,LD,PGM,PGLICD) were identified.
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