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WE. HERE 7% B H [Fusarium solani (Mart.) Sace, f,
sp. batatas McClure, & #f FSBM& $ R 338 ki b 39
HEAMTERN HHTE 5, Fld¥Th. EX
FAREAE AR ABA S EREAF. AP AREERAR
T, EELRPRERERDG. BELEHETH., £XPR
WAL AR GA LI FKTFTR, HHAR Y42 FSB
BHRERLEING, ABASERF L4, &8 15h, ABA
SFEFTRAY, 71GA,SEE10 = 107 HRRLE 15h
(P HERLE 2NN EAEF LA, EERABHT
BTG ARED R L RE, FEXKEXIRE
FRGEBRE.

KRR HERBARRY; BLER, KEX, ARE
#; i, H¥
FESES: Q945

HEYREREES  EFFTHYVAREESER
REZ. BIEOERRMERERPERBIFEH
(Puccinia carthami)J5W5|M ZBIAAKSEFA S
(Shaw #1 Hawkins 1958). +FIERHEMEEER M
Hi(Plasmodiophora brassicae)@ % J5, FRBRNE
TAA 38T 6 AR 8 SRR (% 038 FVRR$E 2006) .
B IR & 9% B (Fusarium solani £. sp. pisi)fE D ZE
PSR (PSA AR 3R 3E) 25 CHPLIESR 14 A IHEE
B3 2% W8 O P AT AR W0 B BT Ah 0 R D B 4R R
(neo-solaniol). —FARE7RE 518k /] B M BZ(diacrtoxyscirpenol)
SHEEGVRLE 1994). KEHEH(Botrytis cinerea)
REXREHEE, RELALHANERZBRABA)KIE
A@, ZERBECEZERT (AWM KYE—
1997). NAEEF B BFEE (Lolium perenne))5,
BaARKALSARREK, S5l HFHEABA S
BEMABEREES 2001). FEHEELHRENR
AWK SBHEDNAFEEESES M. HEREH
B0 R F B (Sphaceloma batatas Sawada)fg, i B
P R IAA S BEE, ABA §EHMK
B52003), BMZBARBE (Verticillium
alboatrum)E%f5 ABA BB EH &, W HBHL
PRI ABA S RBEHURRFE 4 [ (Pegg M

Cronshaw 1976). H # KM 7E(Ceratocystis fimbriata)
FZERENBEAR KL EERS, BHMNE
&M TS R Z M (Sakai % 1970; Hiroshi %
2003; & & FIFREE 2006) .

BRCHHEYAETLS REYHNFEERENZE
h, ERBRETEEEENEYREFNRE L.
45 RMPIG S B 5 WA E E(GA)NHEYRIRE
RRRF KRB W B /5B (Gibberella fujikuroi)
(AN BEREM, Fursarium moniliforme), %%
IR BWT AR =4 S0 2% GA i BFEEEMA
2 1996). HiRMAEFEEWE(Fusarium solani
(Mart.) Sacc, f. sp. batatas McClure, FSB]{% 3 & iUk
- H ¥ (Ipomoea batatas) ¥t ‘MEFES’ 5, #
AR = F REKIER, £ KZW
W, TEHE, HtHEL. B, HE, &
MR F=ESESR, EERERDN, BXAEK, ¥F
RERFHECCHERUBEBRAILRE RALBIE
Bt 1984). RIAMBFRE NN H ERBERX LA
R4, FERFAFSB FH LM EEEE
EARIRAERB Y, MEIE®RE. MR RamseE
N RERRAE R SR ) B G BT R PV 1994; Ishiki
1971). 1AL R A BER MR H ZR B A
RAEARAGARFENHESH HAES
HREREF LI HE RVB 2B R YRR
%P 1984). ACAMRHREH EE R Bk
EaM ‘BAES, RUFEHYRREYAE
ABA M1GA,; #BMZ, KEPEKAERES
e ERBRERTEMELR,

1 MR5%5%

1.1 E#
V100-93-06 % 2000 £F )\ H B E/F 57 0058 M

2007-01-24 (%], 2007-05-28 #%.
HILE B AR E S W H(No. J99004) % 8.
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B EEHERBERRE MRES FRMEKLS
BYEEMFSB @itk —. ZHEKEZNEMHER
BWEFEBMIFL, E£PSAFIR EAEKHR,
1.2 HESFAEZHER

B} At 9 ok 70 6 B SRR (1) H 2 (Ipomoea batatas)
BIE AR EE TFRRE, FHHEBESEAME
AEERM MS BHFE LEEREFRR. EFEK
RE—BHEHBRBEFARFERNBER LR
(H# 12 cm)¥, E25 C, 85% RH, 40 pmol m? s
Yes&, 12 h kM0 12 h BEFHEEFHRAESRE, 112 MS
RFBBHEEFEFEK. PhER 4~5 P, 55K
H A, 8 KINMABEE 15 cm IR E
1.3 EREMBLER

B PE7E Richard B A5 572 (KNO, 10.0 g,
KH,PO, 5.0 g, MSO,-7H,0 2.5 g, FeCl,0.02 g,
JEHE 50.0 g, ZE1E/K 1 000 mL)_E 150 r/min $R% 55
F1 AR, WEHSERT, FAREKEMK3.0x108
MIF /mL BFH . KRS REERM, &Rt —
B EAEW, FLARARES L, REBRE
AR FRIFHQO mL, 5 5), PR ERHIERE
#. XTEH 20 mLiEK. 172 MS B3R MBS
FEEEK. S4E 14 %, EE2 K.
1.4 FwHEHER

fEEEME 3. 8. 13, 18, 23 M 28 d 4 HIE
SEEBRFHTEHMNE LN, SHKRERS, BEE
J& -70 CUKFERFF, ATHEAIE ABA F1GA,;.
1.5 FHEEEREE

¥ 3 mL B4 1) 80% R EE4r 3 YR(1 mL/ ¥K)INA
FEdh, FEKERSHESEK, 4 C, 5 000xg Bl
15 min, R EEBIT C 1, BHEREH.
1.6 fFHkHEARRE ABAMSENE

HZ 200 pL #£¥K, VKB, Hn150 pL MER
FEE(CH,N,) ZF M EHA, KM 10 min &, 050
ML ZRRFFEZ 0.2 mol/L BT B E R Fhe(E Bl
%K), BSWRTJEH ABA ELISA RA&(HE R R
KEBREF A 1R ML) (Zheng A1 Zhou 1995)Hl5E
ABA F 8.
1.7 HFHEEEARGA,,, WEEMNE

HY Y 300 pL FEE ST, F GA,;; ELISA iR
FEHBERRKREREFRAF SR (ARSE
1996)JUE GA,; T &.

1.8 FSB BaARasMES: ABA F1GA,,, RENE

V100-93-06 Btk F, BB 5 (NH,NO,
10.0 g, KH,PO, 5.0 g, MgSO,-7TH,0 2.5 g, 7&K
1000 mL, HEBHRKERE, JEEMA33 g
#¥E), 25 °C, 12 h/12 h XKEERXE, 120 r/min R
B3 14 d. BIEFME 2 AMIE, STEKMFE3
WEHE, REL1.5 gBE, N6 mL AR 80%
HEESH, 4 °C, 5000xg &L 15 min, H EEHR
i Ce bk, BRAREME; BUEFER 20 mL, ABA
MGA,, IR FELE 1, BRAMER. BA.
Hust ABA F1GA,,, MEEREFER 1.6 F11.7.
1.9 HERFAREAZHANFABANGA IR
M E

¥ F, ARSI 15 min fEHEE, BE
H20.45 um HFLIEREITE, B S mL _BREHREE
WSEES FE 1 kD) RGIENT 24 h, WER
B, HKREES mL. % LRENE 1S mL FHE
10° 10', 10%, 10°f%. BUfgH. &6 cm. &
THRBFAHER —SEAZHBRER, BEAEF
10 mL BB ERENRT, TENEAF, Bk
BIEE, EEEEELRRIEFE, 4574 0~21 h,
BYER P 36 3 cm 2, EIAREREE/E -70 'CiK
FIRTERES . FESPNUE ABA R GA,,; BIIREL. 44k
5&8MNER1.5. 1.6 F11.7.

20 mL Culture filtrate

pH 9.2, with 0.1 mol/L NaOHl Filter with purhp

Filtrate

Extracting three times with

pH 2.5, with 0.1 mol/L HCI -
60 mL acetic ether

Combination of ester parts

l Drying with rotary evaporator at 50 'C
Dissolve in 1000 pL methanol

O\

Taking 300 pL for the
test of GA, , content

Taking 200 pL, via mrthyl
esterification, for the test of
ABA content

B 1 FSB 3R+ ABA 1 GA,; M4 B2k
Fig.1 Extraction and purification of ABA and GA,,; from FSB
culture filtrate
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2 #R

2.1 FSB2%xHEMF MR ABA 1 GA,,; I IE
V100-93-06 EfMHE MAES K, HE
T ABA SEE LAY, 8dF ABASERKLE
F, 13~28 d FEFEWE M, NEMES d BEME
13 d3RIRS, ZESERFSEE LA, 528
dABRE, MRAMNEMLURIFEMG28dHH
ABA B4 THBACKT(E 24). MREEH H GA,;
BEHATHRKKE, XTHEANMER LRI
/5 28 d 2 EFA-#%S, 28 d BBIEREE, 13~28 d,
SRAGA,, SEEES TELAE2B).
2.2 FSBREXHBERAIR ABA F1 GA,,; NG
V100-93-06 M HE ‘HAHS B, ER
ABA S EE LY, BMESdm TR, 18-28d
BE®HTXE, 5HFKABA SEZMUMMU, £
BEME 28 dSEIBR&EE: WRASHEE ABA S
BB A TREKEE3A). 2K ABA 28 EFHFEt
HFEETHF. FEREZRYE, ZRABASE
BRI ST FE(E2A. 3A).
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BEME GA |, BUAK, KTRLKFE, EXF
RAEENRKR SRS E EF Y, /5 18~28d
WA A R EFK T X HEE3B).

2.3 FSB 2% HERAAIR ABA #1 GA,, M

A ABA & EFEEM V100-93-06 5 & L7
#, 28 diLEIEAEE, HE3RETXHE, 18~28d
BES TR, XHRART ABA FE—HLTEIK
KFE(E 4A)

V100-93-06 ¥ G IRIBAWE GA, , IS E S5 X
t, 13~28 dMEEEFMTHE. XHAGA,, M
2 EA#EY, BfE 28 dXFEF(E 4B).

24 FSBHIEZK. IEFERABAFGA N E

V100-93-06 & F, B FBOEF IR LK AN)
BESEIEM(FRAM BRI E] GA | 5; B 21K FEE 3R 18
BE RN E] ABA FIfF7E, RIS ES SN
1.5366x10** nmol/g FW 1 26.75 mg/L.

2.5 FSBiEFIEBGEN H R FEKRABE AR
ABA F1GA,, SEHXE

BFAERFRGCEHEAEE, AHGA, 1

SEESNEMALEEEER. SXEAMEL, 10/

-
(]
Y

Time (d)

B2 FSB@HxiH#Em 5 A ABA F1GA,, S 2AEmH

Fig.2 Effects of FSB infection on endogenous ABA and GA; content of sweet potato leaves
*: Significant difference at P<0.05 level; **: Significant difference at P<0.01 level. Tr: Treat. The same as below.

:

ABA content (nmol/g FW)

B3 FSBRREXNHEZELANI ABA HIGA,, SEMZH

GA,,, content (nmol/g FW)

Time (d)

Fig.3 Effects of FSB infection on endogenous ABA and GA,,; content in sweet potato shoots
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ABA content (nmol/g FW)
o wo R
C? [>NeNe]
3 *
F *

GA, , content (nmol/g FW)

B4 FSBRENHERAE ABA M1 GA ,, SEHIZMmM

PN

O N B~ OO O®ON

Time (d)

Fig4 Effects of FSB infection on endogenous ABA and GA ; content in sweet potato roots

10° B AL E 15 h i, AN GA,, NEEE
EWINE 5A), 1M 10° HMBEBRAELE 1I2h i GA,, &
BEREES TR, RBEAHEAREE 9 hif, HA
F ABA G REFES TR, RBEURSHERAE
AEH 12~21 h MEEED T, BIKEA 15 h i
KB EEE, 25, WIEABA S8 2 P&,
mx %A XFERZLESB).

GA,,, content

{nmol/g FW)

© o000 =
oN B O ® O

{nmol/g FW)

ABA content
OOOCO=_aaaaN
o B mooNBOLO

0 3 6 9 12 15 18 21
Time (h)

ES5 FSBEFIEBMENHITH NEGA,, MABA & B 1IZN
Fig.5 Effects of FSB filtrate on the endogenous GA,; and ABA
content of tissue-cultured sweet potato shoots

3 iFig

3.1 FSB#HBEK ABA

Marumo %4(1982) KN YR R K K B &S
(Botrytis cinerea);=%: ABA, JGXRMIFERER. K
BitE. RE. Z2BREBNKRERK T ANEBK
L HRET= 4 ABA. HEEMBM F. solani 774 ABA
ARRIRE. V100-93-06 BEFKEER 504 ABA,

U ABA S EIRE, ABA fERMAEFFNH
BEMAK GRS, U EZENRBELZH D5
HiE, HABENETFREX.

32 FSBIREEHELABIIE

HMBWAETR, REMGEMET, UERKRSE
RETF, NEABASEEZEF A, AL ABA X#
A “ 3B E "(Moons % 1995; Ishiki 1971;
Larkindale 1 Knight 2002). A#f357% ", FSB {2
LHENESHENEABA S EEETA.

AR, SxtEEAtE, FSBEFEH #E 5|
PERIE A ZERFRIMALNIE ABA SEEET
=, M GA,; KIS EBE FRFRE 2~4), X155 BRH
BREEE. BRAOEIAK, HIREN. Fi%
ME.

ABA GRASERNTFEAZEAREBER, M
MR HEET R, FFFHIE. ABA BB HE
FEFRK LRI HIFIE, T GA,, SERKBA
FIT R BT 2EEE ST R (AR
% 2000), TTRER AT 28 FHEYNUE ABA 5 &
e, M GAy,, BRMBEGIR; #55/K 0] BRI R
%GA &R, REEFb: BELF LT
2 ABA S EHIMEIECE L% 1999); £
[Perilla fridescenc (L.) Britte]l 3t ATE B S 1, ABA
EEKXE L, XMW ABA RIEB(EENXE
2002). F2E x RICE = FMIRIRZE T B R/ ABA
0.5 mg/L+PP333 0.5 mg/L 3555 FfiAb# 35d /5,
¥ X BA 1.0 mg/L+NAA 0.1 mg/L H32 53555 60 d,
BIEFTERE N 20.4% RSB RPE R R 2006).

GA,; A FaRMEAK, BTLLGA,, KIFFE
AR FHZF o RAEFAK, HERBRmEkRN
MNEAEERAHETEKBATRES GA,,, BILHE .
MAMEEFERKEFERI AR T, UL, HE
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WERKRENETAKFRENE LTS NE
ABA B &, GA,,; BIEKAX.

BR, fFhFE. ERMEMILFFHIED,
{&/KFH ABA M1 GA ERFTFEH1L. 55 GA
Betg (T BRI MBI ST I FF L S L (FEFR
BE%2000). FrLl, ABA fl GA XtH¥IHIEEFE
F R E A & F i E BT A E

BREWNCELTREI — R SH LMK E
H, BIFEPLIEKRA R IRE 2 (Simpson %5 1999),
2 ST AT B A TR R IR A B SRR H R T AR B
B, A FFIeLERBEIT IR LA Bk BOAE 4R .

33 FSBREAMTHEANRHFKTENERER

HEREHRARATE ABA SEHER D THEKS
FSB HiEGHKA G4, &2 FSB 4R,
2 Ml RESL RIS 2 ?

Ky ¥ FSB KIS 2 4h UL R EEFRIEHE, #EH ABA
MAE GA ;s T HEEFIER ABA SEIEHE S,
i FSB e M F=4 ABA, #ET uﬁ/ﬁim
4. BTLL, FSBRYE ‘HABES WA, #F
WAMEA ABA SERM.

EHFEEBBTER ABA 5, SWRELE ‘M
AMES BIEHARY, HBEHHREY SEFER
FIMREE BIEAR (51 LR ). & ABA RSB ALEE 9
hGHEHAE ABA SEEZEAR, TEIRERRE
WAEE 128515 h 5, REGA,; SEHHILEEH
=(ES5).

SRR, HYARARERLEYRE
AP IPP (3- BIGEARR, £E& 5 ABA A
GA,, ZRFELEYNERERR T F RIERSRRE
(mevalonate pathway)#t, &7 3 FLEER &2 (non-
mevalonate pathway), HBREKEERE
(deoxyxylulose phosphate pathway), T ELf5# A Y
MAWESHRIPP I EERZ. EFREBRAE ¥
MRASEREEETRY), BEEMABAMGA,,
2 L #E 21L& (Juan % 2001; Eisenreich %5 2001).
R F R R E SRR 5- BB E K
Wi ¥E & B B K] (dxs) 5-5- BB R SR B BE iE R A
HE(drr). 2- PEREGER 4- RE _BIREBERE
(cmk)ZXRE, &5 ABA M GA,, B LE
), XLEEF D T HE (Walter % 2002; Shunji 2
1998). 534k, B3R H(Clark 1980; 1453} 1986)
FSB e 1% & H EHUR B 1T B FLEER& 12 (mevalonic

acid pathway) & IR BERL GV H ER. HE
) REARENEA.

AR, EHFEBCEAFEFEL 21
HENSHMEYH ABAEEAR, EXRGA,,BE
A (& 5), X AT A8 J2 FSB AT 4 MY sk
MR RARIER LERIERE3), £ ABAMIGA,,
GEEAEMM. X— S0 LR SRR N A BRm AR
BARBEIT, WHHFTIE.

s LRk, BELFSBHY ‘MR ES WK ABA
M GA,, & ER%AE AT AL FSB 74 ABA, LL
RHERERREE S SRMELETIERN.

B MEARYAKFENELNERRAS T T RSMEL,
R RS SO R P T KBTI

& % XM
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The Effect of Infection by Fusarium solani f. sp. batatas on Endogenous

Hormone Levels in Sweet Potato Seedling

CHAI Yi-Qiu'?", CHEN Li-Feng® WANG Jin-Sheng’

Zhejiang Institute of Subtropical Crops, Wenzhou 325005, China; *Key Laboratory of Monitoring and Management of Plant Diseases and Insects,

Ministry of Agriculture, Department of Plant Pathology, Nanjing Agricultural University, Nanjing 210095, China

Abstract: The endogenous hormone ABA concen-
trations increased in the leaves, shoots and roots
of sweet potato plants infected with Fusarium
solani f. sp. batatas (FSB) or treated by its culture
filtrate. The accumulation of ABA occurred firstly
in the roots (Fig.4A), but the highest concentra-
tion was in the shoots (Fig.3A). The endogenous
GA,; concentration of leaves, shoots and roots of
infected sweet potato kept at markedly low levels
during the period of experiments (Figs.2B, 3B and
4B).The ABA concentration of sweet potato seed-
lings increased observably after 9 h treatment with
FSB culture filtrate, but decreased significantly
after 15 h, and the GA , concentration increased
markedly after 15 h treatment with 10, 10? dilu-

tion of FSB culture filtrate (after 12 h treatment
with 10° dilution) (Fig.5). The disease symptoms
may be induced by the changes in concentration
of ABA and GA,;in the plants. The root rot-in-
fected sweet potatoes grew upright without tailing,
having aerial roots in knots near the ground, and
were in full bloom in autumn.

Key words: Fusarium solani (Mart.) Sacc. f. sp. batatas McClure;
ABA; GA,;; tissue culture; flowering; sweet potato
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