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Tua—aT30H, TrFaaulv (BHEFELS) T
15 533 U OB L7C s, BHK T 2 B30 GBI
DL, WEH, FX 1~2 mm OHiERT#HET 9
Y% h v 2R (MS Bre A s L, 2,4-Dd
B NAA lppm, BA O0lppm, L BE20g/d, ¢
K 6g/l T, pH i 58 i) Bk L, 25°C,
R T/ 30 AEEEE L Tl v 2 B BRI
B L, SORFEASMETH 30 B EMMEE U cEREy
10 mm OREZID AL REHERL I,
2. HEHAEFZROERAR

T R %5 8 2 ZNRE Phoma asparagi Sace. ADL-
9% 7V uBEbBgllhdmicy » ¥4 2K (LIFPGE;

) T35 HE, 26°C Tt L, ZolEEE 3 Balita
DH—ZTHBULIC, BHNIHREAIE 15 6 X 7
W 3 R AR 0 R Lo, MOKTRER S b v 4T
PRU, BB 2 LEE = 7 ARl 2.92 g 230
Too T, WERMOMET, Yeres s A —ufig
(LAF DGA) ofsfhd Hiih Lic, fods, BEEE= 7 vt
it DGA, TovFaxv vy A, TAFausyy By
BorE LTEERTNBZ EAW BT - T 512,
Lo 3, AT, DGA, B850, Mtz F4
4D STB LU, TaFoury v ARSNT 258
BTHLN D EMFWIED a-r + — 110 BiEHL LT
I U (Fig. 1),

Phoma asparagi Sacc ADL-9

culture broth

culture filtrates

(filtration)

(culture on PG medium 26°C 35 days)

(extraction with ethyl acetate, 3 times)
(drying by Naz2S04)

(vacuum concentration)

'

ethyl acetate extraction
) toxin content
Dihydrogladiolic acid
Altiloxin A

Altiloxin B

CH30 0

CHs

HOCH:  OH
Dihydrogladiolic acid

Fig. 1.

Altiloxin A R=H
Altiloxin B R=Cl

(deposition)

Dihydrogladiolic acid crystal

Preparation of toxins utilized in this study.

Culture filtrates, ethyl acetate extraction, Dihydrogladiolic acid and a-ketol
which is an intermediate product of the synthesis of Altiloxin A. These
were added in callus growth medium as toxin.
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3. EREDILIDEE
ER1 HIABFEICRIZT DCGAHFEUHILAD
KESDEE
SR E LT *Mary Washington 500 W 035 3%
kD # v 2% I, HH v 2 EE R 10 mm
KEXCER LI v 2 B ERY 2 mm (9 10 mg) &
# 5 mm () 50 mg) /MRS EIL TR, L
v 2 SRR (B O p v BB & B UK <
DGAO, 1, 10, 100 ppm HFHM LI 4 XA BT L1, 7
RHEMEEEREE 45 cm v+ — LIZ 6 mé PO,
1R b 64 (HD 7 v A & R LIz, BEdit, &
AT 2,500 Ix, 16 BER AR, 25°C & L7c, FHARL,
EFEBALAEE 30, 60 H HiC # v 2 AT REAE L, Whn
TERA R U ice BOIMBRULR I AL S H v 2D
AHEA 1 & LIS AOPEN O v 2 SRR L
L7,
EE2 HIXBEICREBIEEAIREKU PG &
ORE
M RHTTER 1 & FfRC ‘Mary Washington 500
W OFEZBKDANVRT, AVADK X I ILHE RN
2mm QN FEI Lo DRz, B A v 2B
TEEER DM D B R AW 1 OB R L i % 1 £
EL, EDREEARA 10 E, 100 I FR L B K ©
1OWERH LRER ThZh 01, 0.01%5& LT
(BEFE A IEMERINS) o &tr 4 KA RTE Uic, BOEA M
1, 01, 0.01 ffnRizik, FThFh 9159, 9.15%
0.915% DIEF/RARNEENT B, Fio, BEHRAWT
B ADERBEBENASNIDBS, ThAREAKFD
HWORHEMC LB L on, IERARRCES TR S PG
WA & 5 4 O F IR+ 5100, BEEARK &R
RRIZ LT PG L, 0.1, 0.01 {SiBIK $ERL 72,
T OED IR, RS, AT KIT oy TR 1
LlmERE Uiz,
KEE3 HIREHECRIZTERTF/LHY,
a7 b—LOREH I RENE
SEERHI kL & L T ‘Mary Washington 500 W’ ‘New
Jersey’ ‘Griin Krone’ ‘Goldschatz’ ‘I’ Argenteuil” ‘%
P ‘Eden’ “Viking” ® 8 MWD E X HskD # 0 2 %
Wi, BERAANADKE ZRERY2mm (§9 10 mg)
EL7c, Bl 7 viRHADTRINES Y, IR 5
ThiiA 2.92 g %Kk T 1,500 mECER Lo ARk (1
) L LThv AR5 Lic kb, Hilig
T F st 0, 05, 1, 2f%20 4 RARRE L1, B
i 7 L S 4ILEE 0.5, 1, 2 {50y, ThFh,

97 ppm, 194 ppm, 388 ppm DL < F v filiidynid &
HT B, Fhoa-r — b VERIESDE, 7oy 2 FE B
e, a-4 + =0, 1, 10, 100 ppm Z ML 72 4 K%
IELIZ, FRFNOMGHRIRMEEH L E6em v v — L
W10 mE8 0 431 L, 1ABXM b 50~T5 D 3 v 2
HEER LT, B Eaael 2,500 1x, 16 peRE &,
25°C DLMT T » 7o, $EEEIIAR 60 B BT, Th¥
D RO GHER K35 Z R EIX D 7 v 2 DREGEIRGE
HIAE LI, Tiobbh, WRK & AomikEt st
L DX BT ET, St OEMESREL TH B a0 =
PR, AV AEUIEBELTLEF>TDL 0%
Hite LT, FhFhofEREREL.

B4 NIAEHEICREBTHRESERNEE~D

BiEOKRE

F2h 3 OFHFHT BT, Bz F v TR ST
- CE R IF 2R L 7s L Argenteuil” ‘BiiE o a
2%, TRE RN & R ORRE = 7 vk
PRSI R L TR 30 FI S e Lic, = 5 Licsidk
A AR D R LRI R Bl v 2 B EE
2mm PR L T, TR TRELIFOREE T 7 v hhith4h
RERLOZh B0 2 {508« 7 Vil PRI
R, 85 @t st 2,500 1x, 16 Wi A4, 25°C
DEMTF T o7, 30 A, WAL H v 2 DR E
AL,

KRS EZRERNSHEAOBIELHILZ DES D

WHCRZTRE

S A TS ISR A v 2 REE T 7 v B A
TRINEEHL (400 = 353 WA L T 90 RRSESSR L,
W LTon v 2 %49 2 mm i iiiE L T, BORERE T 0
T AR BRSO AT & R OBERE = 7 4 3 AT
BB R Lo, FERILEEAIET 2,500 Ix, 16 [
H&, 25°C D4 T CfT-72, B30 A%, MLA
v A DB TR LS, ;

EBR B R
RBR1 HILRBHEICRIZT DGA OBEEH KT
DNADKREESDREE

FRIC BT 2 555E 30 Hs L 060 i A v 2 Baggik
% Fig. 2 5 L OV B IR LTc, BORHERUEERY) 5 mm
DHNVATIL2Z~10TH b (Fig. 2), FEH2mm D H
VAT B5~50 T (Fig. 3), /N&usB v R B D J7 o345
TRERE VA, WL L DGA AT X b BREEC
RREGENRD BRI, T b, DGA jiEEH 100
ppm DXDE S HFRIEHAVINE L, s 2 DAEEHIRE
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Fig. 2. Effect of DGA on the growth of callus

from asparagus stems. Approximately
5mm callus in size.
Concentration of DGA, 0ppm (O), 1 ppm (£),
10 ppm {[}), 100 ppm (@).
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Fig. 3. Effect of DGA on the growth of callus
from asparagus stems. Approximately
2mm callus in size.

Concentration of DGA, 0ppm (O), 1ppm (&),
10 ppm ((J) 100 ppm (®).

X2hTkY, 10ppm DAL IRITDONTHh I hatl,
1 ppm DX 30 HH CRBR X 0 AR A2 B 7283
60 [ HICIIRIER & MR N EGEETH -7, 2
DL DCGA DB EN 10 ppm TH 5 & AW RAD
EEXULMCHET? Z LD NI,
EB2 ALIABECRIEITERIRHIC PG iEH
DR
BEIC BV B h v 2ORIEINEL Fig. 4 wrnTes
DChot, T, EHARDRH T, SHEK & g
LT, ERAEWHRME G T L SEIEERE M
, ETPEEA 001, 0.1, 1{EEBE BTty 1%
FESEOIAE { fr o 72, BHZ 1SR TN IR BB X

Growth index

Period (days)

Fig. 4. Effect of culture filtrate and PG medium
on the growth of callus from asparagus
stems. Approximately 2mm callus in
size.

The culture filtration was diluted by 0.01 to
1-fold by using distilled water. 0.01-fold (—a—),
0.1-fold (—[—), 1-fold (—®-—), PG medium was
diluted by 0.01 to 1-fold by using distilled water.
0.01 fold (- -2--), 0.1-fold (~-J--), 1-fold (--@
--) control (—0—).

Fig. 5. Asparagus cullus on medium containing
culture filtrate.

Only one callus is growing (~).
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Table 1. Effect of ethyl acetate extract on the growth of callus from
stems of 8 varieties of asparagus
Varieti Toxin Number of Callus growth
arieties trationZ  callus used
concen ; vigorous poor dead

L’Argenteuil 0 64 64 (100.0)Y 0
0.5 64 64 (100.0) 0
1 64 64 (100.0) 0
2 64 47 ( 73.4) 16 1

Goldschatz 0 64 64 (100.0) 0 0
0.5 64 64 (100.0) 0
1 64 62 ( 96.9) 0
2 64 48 ( 75.0) 16 0

Zuiyo 0 64 64 (100.0) 0 0
0.5 64 64 (100.0) 0 0
1 64 64 (100.0) 0
2 64 32 ( 50.0) 31 2

Griin Krone 0 64 64 (100.0) 0 0
05 64 0( 0) 63 1
1 64 13 ( 20.3) 49 2
2 64 0( 0) 60 4

New Jersey 0 64 64 (100.0) 0 0
05 64 17 ( 26.6) 47 0
i 64 15 ( 23.4) 47 2
2 64 0( 0) 55 9

Mary Washington 0 64 61 ( 95.3) 3 0
05 64 16 { 25.0) 42 6
1 64 54 ( 84.4) 10
2 64 2( 3.0) 28 34

Eden 0 64 64 (100.0) 0 0
0.5 64 56 ( 87.5) 0
1 64 39 ( 60.9) 24 8
2 64 9 ( 14.1) 49 6

Viking 0 64 64 (100.0) 0 0
0.5 64 64 (100.0) 0 0
1 64 36 ( 56.3) 19 9
2 64 3( 49) 59 2

7Z: Concentrations were expressed in values relative to a standard. Purified ethyl acetate
extract (2.92 g) were diluted with 1.5 liter distilled water for standard solution.

Y: Figures in parentheses are parcentages of used calli.
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Table 2. Effect of a-ketol on the growth of callus from stems of
8 varieties of asparagus

Varieties concrgg?gzriltion lelmber of Callus growth
(ppm) callus used vigorous poor dead
L’Argenteuil 0 75 72 ( 96.0)% 3 0
1 75 73 ( 97.3) 1
10 75 63 ( 96.7) 8 2
100 75 11 ( 14.7) 52 12
Goldschatz 0 75 57 { 76.0) 17
1 75 54 ( 72.0) 17
10 75 54 ( 72.0) 14 7
100 50 8 ( 16.0) 25 17
Zuiyo 0 75 75 (100.0) 0
1 75 75 (100.0) 0
10 75 75 (100.0) 0
100 75 9 ( 12.0) 61 5
Griin Krone 0 75 70 ( 93.3) 5 0
1 75 71 ( 94.7) 3
10 75 41 ( 54.7) 10 24
100 75 1( 13) 0 74
New Jersey 0 75 74 ( 98.7) 1
75 70 ( 93.3) 3
10 75 51 { 68.0) 14 10
100 75 0( 0) 12 63
Mary Washington 0 75 40 ( 53.3) 26 9
75 36 ( 48.0) 23 16
10 75 0( 0) 14 61
100 75 0( 0) 1 74
Eden 0 75 67 ( 89.3) 2
1 75 69 ( 92.0)
10 75 40 ( 53.3) 21 14
100 75 3( 4.0) 60 12
Viking 0 75 71 ( 94.7) 4
75 69 ( 92.0)
10 75 26 ( 34.7) 8 44
100 75 4 ( 5.3) 39 32

Z: Figures in parentheses are parcentages of used calli.
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RE3 BNREFBECRIZTEERZFI TS,
-7 b= LDOEEE LU RERZE
Hifg = 7 A it D B8 oy Tid Table 1 @774
&3 T ‘L’Argentenil’” ‘Goldschatz” @ 2 {03 FERE
T F o HHIREE S 1 £ X 0 RIRE TIRE & A EFRT
PR ARL, AERXO 5 bl REL 2 fSKiC s
VT, M T8% DB ADEFEREFA R LIS, ¥, T
B b 1SR F T 1009 © A v 2 HSEHE BT, 245
Kz s\ T h 509 D 4 v 2 HSERERIF A ok L Foo —F
‘Mary Washington 500 W’ ‘New Jersey’ ‘Griin
Krone’ @ 3 XN« 7 v IWRADIEE 05 {504 Lo
KT ov 2N R h B A 5 9, 2 FERE R
Tit ‘Mary Washington 500 W’ CIEBICAEF LicH
N R TI>Th 3% T, ‘New Jersey’ ‘Griin Krone” ¢
BRFERIFE A v 2ARE2B O bR ol T,
‘Eden’ & ‘Viking ® 2 (i 3RERE = 7 v ft 450 inigt
EAE LB LIk, BRI e 7 v 2 DEIE
ET LT 25X T ‘Eden’ 1X14%, ‘Viking’ 13 4.9%
PRFERIF R R LT, SOfRRMND, AR v TR
Vit i & RO FEET 5 LA BT s
512, a=4 b — MK T 5T Table 2 1R3¢
kbT, ZOBELBEMEIESSR, ‘Goldschatz
‘L’ Argenteuil’ “HH#EE © 3 Wi, a7t — v EE
100 ppm DRI RTh, 12~16% O H v 203 TH B
HFE 7 LIzoirxt L ‘Mary Washington 500 W’ ‘New
lersey’ ‘Griin Krone’ @ 3 fWf§iL a—4 + — Vi) 100

ppm DR T B IF% R L O ‘Grin Krone’
O 1EELST T, DD # v 2 EFEIE LT, ‘Eden’ &
‘Viking’ o 2 \fliikF o T 2R LIS,

EE4 HLRMHCRIZTEHBESREMEHAD

BlEORE

TR EEEE © F v A% In B A~ OB HER 30 AT
Bl % H v 2 OWEFEEAEE G L 0% Table 3 RL
7o, ‘L’Argenteuil’ & 3\ CHEMR T 7 M Wi FE
05 fE~2 EDRTEHINIERFEZRTANVZE
FIHHEEG & ) U RER BT 2 £ 120F 90~100% &
HADREIE LT, Fie, RRRGEERINIC A L2 ET)
BRI D 2 (R OWRERABHL G52 A5 L 056
B2 5 LIEEANOBHETIXTRTO H v AR L 72D
XL, &R 5 2{E8XR 2 5K D 4 {ERADOBIH
T L 7o v 2 DEIGIL TT~T8% Tholz, Hith
COWTHRBOEMLH D, ZEXLD 4 FRICBIE
LicHh v 2-Ch 84% niBafE L1, ERlE— 5 vahib 4918
£ 05 {5 CHELL L CRERE = 7 A L ADIREE 1 (50K~
L7z ‘L’Argentenil’ O # v 28 JOEERE - 7 Vil HY
NURE 1 5 CR I L B = 7 v DIREE 2 (SR A
BAL I B O A2 TiL100% DA v 253 HFE L
7oo UL, FIHLERYND 2 B50RER~BHELCHE
DI RLEL NS & A CIBERA~BEL cHEa b,
Ao 2 ORFEBAERE, I E T T3 EMAL bR
7. 1o, ‘L’Argenteuil’ Sy @ 2 & BAHEHE
rRDRERE = F VIR RES R e BT Lical, s

Table 3. Effect of the transferring callus to the medium with higher
concentration of toxin
Varietios Concentration of phytotoxin? Number of callus Number of gfoe‘:'vc;nctalclyis
first medium second medium transferred callus grown (%)
1L’Argenteuil 0.5 — 0.5 36 36 100.0
0.5 — 1 44 44 100.0
1 — 1 192 176 91.7
1 - 2 246 192 785
2 — 2 108 106 98.1
2 — 4 45 35 778
Zuiyo 1 - 1 49 48 98.0
1 — 2 44 44 100.0
2 — 2 66 66 100.0
2 - 4 71 60 845

Z: Concentrations were expressed in values relative to a standard. Purified ethyl acetate extract
(2.92 g) were diluted with 1.5 liter distilled water for standard solution.
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Table 4. Growth capacity of resistant callus cultured on toxin-free
medium in the medium with toxin%
Varieties Toxin Number of Number of Number of
concentration total callus callus grown  grown callus (%)
L’Argenteuil 0 157 157 100.0
1 47 47 100.0
2 278 240 86.3
4 245 96 39.2
Zuiyo 0 —Y — —
1 219 210 95.9
2 240 232 96.7
4 - - N

Z: The callus resistant to ethyl acetate extract was cultured on a toxin free medium for

90 days.

Then grown callus were transferred and cultured on a toxin medium with the

same concentration as the medium in which the callus were originally cultured for 30 days.

Y: No test.

2 BEREEAEAME T ALY R LI, FEE 7 v hh
R 4 (FORIREFERAE WS £ © 1 ‘L'Argen-
teuil’ -C77.8%, ‘Bapf’ ¢ 84.5% DA AAEFH LT,
IHEDOFERNIL, BRERINIH V2O, )
BRI O 2 (EOMH - 7 viHWREC Lz 5h D
WA LFETHEPPEITI o1,

Ep 5 BRERMLEHAOBIEDHILZDIERED

WFICRETHE

FEfg — 7 AL RIS O L, Rk 5
HiH P INEE A~ DA 1% 30 HT BT % 7 v X D IR
B L OR %L Table 4 Wi L 2, ‘L Argenteuil’
DA AOVEE A A RILFEE 7 L RE 15T
100%, Bifs=F v iBE 2 (5 C86.3%, Mtz 7
WA IREE 4 £5C 39.2% &, BEIE = F v ShEIDIREE A
B BIZ LICANWMET LT, Eio, “BRif O hr 2D
HERE I (AZRIERER = 7 A PRI ADIREE 1, 2 5T 95% T
Hol, ThEDER L, BRIEM L v 2OHZ
i, = br 2 (BF) HERIATLEMELSb T
HEEEL TS0 v ROFEEDHLMT s o1, foks,
FHL 7oA v REESESH (MS Bitha&Ak s L, 1BA
0.1ppm, Lx$E20g/d, SEXK6g/l%4 %, pHIL58
R CBWEL, BTHHEDEBEIEO22H D
(Fig. 6),

z =3

T A5 AERR» B, (FRL7: DGA, %k
AW, BB F A MBI a-7 b — 1D 4D

Fig. 6. Regenerated plant from ethyl acetate
extract-resistant ‘Zuiyo’ callus.

F 2 OPEE TN LIS E T h v 2R B0 BE3E
WiTolod 2A, FEROETIRXIA O WAL DHORE
DAERIESRD B, LRIV EHROEEI KL
RTiif@d T, HaEREN EORECEzEh
LI EMD, BRI GEh DEEROBBZI B L0k
EXBNDH, i ELWERHEAR S 2KIZE
TLHEREZFT DAL 2DFENEDLNI®, Th
BO AN RHEY B BT LB KRR EE R
DFEELEZ BN D, RIZHFNIZ LT TOHE
BRRDHZEETB,

9, COBWOERETIBEO IV ZADORKEZIZD
WTTH DD, ERlicabhict 53R Zmm &
Smm OKE X -TOHE T2 mm O/NRE BT A
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— R R L e K & <, BROBEI L b
LB, 2o EnBER2mm < HuLn/h
CHELUTRGCL0MNES E B b, ks, #vAD
KREIPKRENEF—H v AT, BEH & OEMES &
T D B & CHEO PR AT X, WO
SRR A RS B0, WRCKT B B v R DA —
FeClalea s edEaohb, F0O LS54T TR
PRI 7 v 2 OFEHYIIAENM T H BT, HREM
B R T A BRI DI TR SR H v 2 BT
BWRCEMI DI ENETND, COoBENLL I
ADKE I E LT 2 0T TE BRI
ST LONFYECHDEHEL RS,

WO L BB OWTL B &, BT
PETELETNCOA 2L, KT8 L8HE
X 5IRTM R E A v 2 s CEBELTLE S
IR D1BBTY, H a2 OBPICITEEEEIIEY
TEERERE /0D, — B iR O e A
D 10% < HLLWHEERDBEIMHB E Sh T 5, &
FERCHEFA L 7227 DGA 1 ppm, 10 ppm R OS5 5
% 0.01, 0.1{% o 3 MFHIHIBR 0B miEH & T L
Tk b, # v 2 DEREEDELR bNIch - 7o, g
R OBEMIER L b HEIAED - 72 DGA ¥ 100 ppm,
B AW 1O REE, PRI # v 2 OFEH T
WMok B E bl b, T, EBRAKOWMIENN PG
FER OB R X D& 072 T & p b, BERAW RIS
FTHOHONEPED R 2 v 2 DEREFHEL 5D
LEZBNR, B F v, a- b — TR
B 71 v 2 BB F VTS 2 1%, a4 b —
100 ppm PEHFEHUE A v 2 OBPEL TH B L E
bbb,

KRB T, BFiET 7 Vi, a-r b — ekt
THEMMEL, 7R VST B RERZES RS
Bhicz &, LT, FOZo0mIERTaEG (5
TEEE) =L SRS TR EY, Tihbb
‘Goldschatz’ ‘L’Argenteuil” ‘Fgi o 3 Wiy, EFg
= F A, a-r b — 22T B2 <, ‘Mary
Washington 500 W’ ‘New Jersey’ ‘Griin Krone’ @
3 RIS TS  ‘Eden’ ‘Viking” 3% QRO
WERLI, 2o &b, v HERko7 v =
Y ATHHED & SERZES B B R B O LIRS, ZEASRE
BRI T A RGO MEMZE L EEHERC L 5L 0T
iewhEELbh, 4%, I5LANVALRUTD
RIS & ik v < v CO G —51T 5 b OELTER
THLERS D,

BFE b~ MRS 2 ¥ S v ATHEY, Nicotiana
sylvestris s X OV b v # 5 v R AIRg0 NaCl iftED o
SR I\ TIE, BRHHI B BRI LRI E DT LI
0, X DEREME S v R EREET S S ENTEITERT
LT Bb, E7o, Nicotiana sylvestris, P9 H 7 vk
XU 4 o~ kR A O NaCl 4519, b v w2 vk
Mo = FERRERIRRMNS, = v v ERo
7 F 3 AT Y, R IREHIERINEE T Ok
BB LSS, EELUCMERERIh 52 L
PR IR, —F, FEEERELEEAE LTHCT
D F v AEFREOB ST R BIC B A, ‘L Argenteuil
TRiE O X 5 CEREY MO EWED v A TEE
B 2 fEOWHRBE L R EFERAR L, Ei, —
RIS S IR U B RS B S T R
HENTWLI ENRDLRIN, & OREBEIER
BOBRBECIVRLDLDEBbIS, HEDOZ L
BT A5 HADH VAL R VTOBRIETEREC
i3, HEREEY LA X OREOEEEIRIE X
h, FEISERESUE I ERERIE TS h
DT ENHB LT,

0%, BEC L 0BERLI V20 LEE LCEEY
vy, L ~ov T L BRI S B OIRRERR
EHEPRENDNEDLEEFTHTFETH %,

i} E

T A7 5 ZERRE DB LR EEEAE, DGA,
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Summary

Calli with resistance to asparagus stem blight
were selected on the medium with phytotoxin
such as culture filtrate of Phoma asparagi Sacc.,
ethyl acetate extract, dihydrogladiolic acid (DGA)
and a-ketol. «-ketol is an analog of altiloxin A
which has strong toxicity.

The most suitable size of callus for selection
was 2mm in diameter and concentration of phyto-
toxin was 100 ppm in DGA and a-ketol, 1-fold of
standard in culture filtrate and 2-folds in ethyl
acetate extract.

There was remarkable difference among callus
induced from 8 varieties in resistance to ethyl
acetate extract and a-ketol. Calli induced from
‘L’Argenteuil’, ‘Goldschatz’, and ‘“Zuiyo’ had a
higher resistance, while ‘Mary Washington 500 W’,
‘Griin krone’ and ‘New Jersey’ had lesser resis-
tance.
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In ‘L’Argenteuil’ and “Zuiyo’, selected calli grew ‘L’Argenteuil’ and “Zuiyo’, selected calli retained
in the medium with two fold ethyl acetate extract their capacity to grow in ethyl acetate extract
of initial selection. after being grown in its absence for 90days.



