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(ABOMOL K2 5 210037) (hEEE RN ANHRST R 650204)
B OE. BB T AN BERG 8 ( Lecanosticta acicola )P MBI B E LA- 1 A LA-T R BEEN  FEL L
HHREBAKIEEUREMNABRE R, LA- 1 LA- I B RARENE, 23 KK M 15 min JYE &%,
LA- T HULA- T AUBERE S T MR JEWR S omi el CEER SR GEER. S
LA- 1 Al LA- T B3 £ EHE . LA- T 1 LA- T BCRRR EI MR BB AE D, B R LA- 1 ATiB s AL 4 1
KA B B 100 pg-mL ™' LA- 11 W98 00A SR 1% 9 500 png-mL ™' LA- T G #E4E LA- [T M9 3& &5 4 ~ 5 5. LA-
| M LA-TTIEGRAEMEH 2 NEEY RS EEYNGEERERRAHE MM # SET P HEEH.
X\ MERERE, %, BEEH
STUDIES ON THE PHYTOTOXIC ACTIVITIES OF LA - [ AND LA - [ PRODUCING BY
BROWN SPOT NEEDLE BLIGHT FUNGUS ( LECANOSTICTA ACICOLA )

Yang Bin')  Ye Jianren?  Bao Hong®’ Liu Jikai®’ Dong Zejun®’
( Nanjing Forestry University — Nanjing 210037) ( Aunming Institute of Botany , The Chinese Academic of Science  Kunming 650204)

Abstract:  Brown spot needle blight of pine was an important disease in South China, which was caused by Lecanosticta
acicola . The pathogen could produce two kinds of toxin, LA-] and LA-II . The toxin activities and basic properties of
LA- I and LA-II were studied in the way of bioassay. The results indicated that LA- I and LA-II could not only injure
the seedlings of host pine ( Pinus elliottii , P . taeda) but also make the seedlings of other plants { P. yunnanensis , P . ar-
mandii and Eupatorium sp.) wilt. So both of the two toxins were non-host specific toxins{ NHST). LA- ] and LA-TI
could keep their toxic activities for 15 minutes after boiling. The minimal effective concentrations of LA- [ and LA-TT were
100 pg- mL and 500 pg* ml. respectively and their activities were not very strong. LA- 1 and LA-1l could not affect their
activities each other when they were mixed.
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—MREH A SHBEEREYREE AR XS FR AT R ARk S8
A, A B U R BUR S R A E AR E B R (BT, 1991; F I %, 1996 ; Pringle,
1967) . 39 Mk A% #L B ( Alternaria kikuchiana ) REF=4 3 ME R R, AK L AKIl #1 TA, AK | .AK I 2%
FEAMFER(HST). TA HIEF E LM EHEZE(NHST), TAEHS, HAEKF L, TA THBERE
( Pyricularia oryzae )12 Y% )3, (E SR PR H B 0 — 45, W BT T A% K 30% . H b a] WL, TA 45 34 5B A5 e 1 L
1&%?&]&&’]4’5%(Ddy, 1983), &K fB & E ( Colletotrichum gloeosporioides ) HE 7= 4 Bl & K A F1h & Ak
B(aspergillomarasmin A \B) iff 8 &, MBI A W5 REMBZEHFANRBEE S B 3R E 50
PEEPIREM . S T F AR X LB E A (Ballio, 1972;Sharma, 1969) . E 2 H F4
MERYRERVDBEEAAERNFEMPOGEE, BEREY AL, ERYREIRP ISR
ROBPMBEFH, EBLARES5REDHEMAE = DR S =4 BEWBUS R O %,
1991),

P HT 46 BE SR B ( Lecanosticta acicola) I 7= 4 B % (5 % 30T, 1991) 0 4% & & (1999) .04 2 (= (1999) 8¢

W R B # :2001-05-08,
EETH - BEXARMLEST A M RNBIREBRREE N T (I S 39870627) .
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B RRH S EREARESREAFR AR BRESELTF TS, BRAFRFEZE
M E R 22 5. L BN A R B TR & H XN AR A AR WRRARIKE A
100 pg-mL™ ' (PFEEA,1998; B & .1999) . I F YN ERAE B HBUSRH R, XK ER RE®R
HEMFESEMHERSTA ARMM. BRCEAREBIREABRST 2B 2 MEHEESEY
FRLA- TR LA-T ., BESEZHMOEFENARTER AT HIA-TXRAEHEFRMELES —E 50
WERAFEBRERRAEROER S EET S 8. X LA- T # LA- T M Baid B, B T4
T B E R S5 B BT, A6 A B B R 5 43 S 2H 4R B IE MR JE A 2 mg - mL B AR B VR AT AR B (R,
2001) AR W & (1999) B SR IN AT M B S R MR MO BETE R LN 2 mg-mL ' AR, Wi B B XF
LA- | A LA- Il HEBEA R ESERELREE UM IA- IR IA- T ZAEESFEDFEAERHN? &%
Bopt B A AT A, T LA- T M LA- T X 2 MM RN EAERFTHR LR &S
RN MR _ERNEELRE, AL EHE P RAPFRBRE RN BURIL S E R

1 MES %k

1.1 FEER

RIEHRE (200) M EHER BB BHACRENRHBIRASE IA- I M LA, HERNE
0, T3 R 30 0 R 2l T
1.2 £AH%

KA R (M 37,1998 ; 48 =1 &, 1999) , LAZRAIE K VE o X BB o A WUAR 0 61 6L 0 18 B 4% ( Pinus elliot-
wi)d A A (FhF B s ol KRR 7 02 48E) , KIERR (P . taeda) .z AR ( P yunnanensis ) (LR
(P .armandii) B FE( P.kesiya)ﬂﬁ%’*’é(l’. radiata)] BAEYB (FTFTHZ-EHAMFHERSWX) &
£ 2% ( Eupatorium sp. )X H BB ARF &R .

1.3 LA-T #EtE

FABEEAX I E LA- T B804 ANEE R4 TR K A = 589 nm, FFMEE S K E 4 0.00947 g-mL ™', BB
ERE20mm BE 13.7C, W e SR SRERE, ML FT,ENTE, B8 EEHBEBR (U
CH,OH 1RV M) A BRI E , B e b & .

1.4 LA-1 .LA-T#BTH

LA- 1 LA- [T /83K R 1 mg-mL™ ' T8, B F#H K P 15 min, B HFAER, IAMERE LA- T #
LA- [T A% B8 AR W A L N IR AR S T VEEZER 2 A
1.5 LA-1 .LA-T &%

e LA-T (LA-TI BCBLPREE N 2 mg-mL™ /KBS, A R A 4 i V8 253% 22 b B AR B AR
1.6 LA-] .LA-TIREBHKRE

¥ LA-T LA-TREWE R 2 mg-mL™ ' |1 mg-mL™"'.500 pg mL™' (250 pg-mL™' (100 pg-mL ™" .50 pg*
mL"" 10 pg-mL™" .5 pgrmL ™ KB, AT AE W L AR AR S T S AA 4 1, LA ZE A K Xt BB (R A AR
EHEEANBHEEROBRBRIFRRE).

1.7 LA-I LA-THEXZE

F1200 pg-mL”"LA- T +50 pg-mL™"LA-Tl (fAF2LE2H 1:1),50 pg-mL™'LA- | + 1 mg-mL ™' LA- T ({%/R
EEA 1:1),100 pg-mL™'LA-T ,500 pg-mL ™' LA- [ 7 BFHEAT AN, WAL LA- 1T LA-11 2 [61 & 54 # 54T
SN M B S , LAK R0t BB, AR 0 A4 R R0 A 4 1

2 HBR50W
MEHE BTN B # K LA- T 94> F 4549 % HOOCCH(CH, )OCH(CH, )COOH, & 2 M EMBEF" . i

1) %Rk 4R BT B BUR B E BB 5. FE bl K I E 2 38 30 ,2002,6.
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MM RER LA TR o =+ 0.0010, 84K ) - = LR o HHOLIE, L B K

(em), C AFFIBKE g-mL" " )8, LA- T HOBRYEE R +0.53, Bk vT W LA- T AR, A3 F A
HIEfh &Y. MEBBERE S K LA- T 0 T 4548 CH,COSCOCH, , & F HEkJE T (%K, 2001 ), H4E
SRR, BRIt . REMBEESE ,LA- 1T M LA- T B R4 R EE X FOBEEER
AR, NHLA- ] A LA-TAESBEEE(E ).

1 RELERLA- I M LA-THBFHTUMNERNER
Tab.1 Infection of high temperature to the activities of LA- ] and LA- I

Y Plant type
PIi%: L
T3 M1 #2411 7 (Slash pine seedling) B ZEH =M A (Eupatorium leaves)
Treatment Repeat
1d 2d 3d 4d 5d 1d 2d 3d 44 5d
1 - - + + + + + + - + + + + o+ +
LA-1
2 - + + + o+ + o+ + - + + + + + +
Toxin-1
3 - - + + + + + - + + + + + +
1 - + + + + + + + - + + + + + + + + +
o LA- 155
2 - - + + + + 4+ + - + + + + o+ + + + +
Hot toxin-1
3 - - + + + + 4+ + - - + + + + + +
1 - - + + + + + - + + + + + + +
A-Il
2 - - + + + + - + + + + +
Toxin-2
3 - - + + + + - + + + + +
1 - - + + o+ + + - + + + o+ + + o+
Wk LA-T A
2 - - + + + - + + + + +
Hot toxin-2
3 - - + + + - - + + + + +
1 - - - - - - - - - -
CK 2 - - - - - - - - - -
3 - - - - - - - - - -
£2 LA ITHLA- ITXNFEESEENR
Tab.2 Virulences of LA- 1 and LA-T
4L #E Treatment
Yy 'E
LA-T LA-1 CK
Plant type Repeat
1d 2d 3d 4d 5d 1d 2d 3d 4d 5d 1d 2d 3d 4d 5d
3R /N 1 - - + o+ o+ A+ - - + + + o+ - - - - -
P . elliottii 2 - - + + + + - - - + + - - - _ -
JAB R 1 - - + ¥ or++ - - + + + - - - - -
P . taeda 2 - - + + o+ ++ - - + + + - - - - -
Py R/ 1 - - + + + o+ - - + + + - - - - -
P . yunnanensis 2 - - + + 4+ o+ + + - - + + + - - _ _ _
TR 1 - - + + + o+ - - - + + o4 - - - - -
P . armandii 2 - - + ++ o+ ++ - - - + + - - - - _
Lo AN 1 - - + ++ o+ - - + + + o+ - - - - -
P . radiata 2 - - + + o+ + 4+ - - + + + + - - - - _
B 1 - - + o+ - - + + + o+ - - - - -
P . kesiya 2 - - + + + 4+ - - - + + — - — _ _
BEE 1 - + ++ o+t o+ e+ - - - + + . - - - _
Eupatoréum 2 - + ++ ++++++ - - + + + + - - - - -

LA- T A0 LA- [T AAXAE Y & 8 A AR AR FDSR ST P 40 5, T EL T = B b BB MA A4 L WA 4 B b
&R MR 2 mg-mb ™" S FAR, LA- T F1 LA- T8 LA b LR A 40 18 69 0 B 00 5 2
o FERENMEHAERS AHTRHEAFREEARGCRE. MASEERRSLHER
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AE, JLFEN AR EH R, LA- T M LA- IR EEEF2OALGE HOFEREE
FHBRAAHEN -2 HENF EHBROB /N AREBERE K BCREE, LA-1 M LA hEHFESL
HHEER, KL RRRR AN IR ERBEEERAAE (RE 2),

%3 FRARELA-IMLA-ITHEBHROBERER
Tab.3 Bioassay results of slash pine seedlings treated with different concentrations of LA- | and LA- I

#F & Toxin
"’ &5 : :
LA- I (toxin-1) LA- I (toxin-2)
Concentration Repeat
1d 2d 3d 4d 5d 1d 2d 3d 4d 5d
. 1 - - + + + + + - - + + +
2 mg-mL 2 - + + + + + + - - + + + +
o 1 - - + + + + + - - + + +
1 mg-mL 2 - - + + + + + + - - + + +
Soollg-mL" 1 - - + + + + - - - + +
2 - - + + + + + + - - - + +
250 peeml-" 1 - - + + + + - - - - +
ke 2 - - - + + - - - - -
1 - - - + + - - - - -
~mL~!
100 pg-m 3 a B a . . _ B _ B _
1 - - - - - - - - - -
Lo -t
50 pg*mL 5 _ _ _ _ . a _ a _ B
1 - - - - - - - - - -
smL~"
10 pg'm 5 _ _ _ _ _ a _ a _ .
1 - - - - - - - - - -
mL™!
5pg-m 2 _ _ _ _ _ _ _ _ _ _
1 - - - - - - - - - -
CK
2 - - - - - - - - - -
R4 LA-IHMLATHECAAERNSERC
Tab.4 Bioassay results of interaction between LA- I and LA- K
144 Plant type
i3 ® HE
T 3 #22 £ 7 (Slash pine seedling) HEREZH A ( Eupatorium leaves)
Treatment Repeat
1d 2d 3d 4d 5d 1d 2d 3d 4d 5d
A 1 - - - + + - - + + +
2 - - + + + - + + + + + +
B 1 - - - + + - - + + +
2 - - - + + - - + + + +
C ! h h h h h h h h h h
2 - - - - - - - - - -
D 1 - - - + + - - + + +
2 - - - + + - + + + + +
E 1 - - + + + - - + + +
) 2 - - - + + - - + + +
1 - - - - - - - - - -
CK
2 - - - - - - -

DA:200 pg-mL~'LA-1 +50 pg=mL"'LA-T1 (V:V =1:1),B:50 pg-mL"'LA- [ +1mg-mL "LA-T1 (V:V=1:1),C:50 pg'mL"'LA- 1 +50
pg mL'LA-I1 (V:V=1:1),D:100 pg'mL~'LA- [ ,E:500 pig-mL~'LA- Il ,CK: 387K Distilled water.

PRt RY LA- T BARBE BOREER 100 pg-mL™", LA- Il BAKAE SR K 500 pg-mL ™', LA- T B354 1
LA-TT & S 52 H o 100 pg-mL™ "B LA- T 7E 5 d PRI {314 0 b4 60 45 B0 B AR BE , B0 B 5 B A 6 IE 2 30 4
PEBREAT T MR B2 500 pge mL ' B, 7E S d BRI AR AL MM A FE RS, LA- I IEHH 1,
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WREEAE | mg-mL ' B A AT {88 JARHE 5 d N4 3BASE (3 3) .

KT ABMME LA- T A LA- 1 Z A WM R, i e e 4% 7 B SOk A e e 1, B 5 &
S RS T AR IE TA- | 0 LA-T 4 SIm A 8 LA- L A0 LA- [, A= 9035 ¥ 39 T AR B 48 1k 5 4K
FRARA RO IT ) LA- 1 A LA- [1 IR & % 4 0 1R A 15 B4 M. Bt el B, LA- [ 0 LA- [ 2 [0 R A7
 AEW B TR Y 5 E L (K 4) .

3 HiieSitie

HYREESERBEEYEYNSREERRRE, I8 F L thd £ (HST) AR a7 S {kfE
HH(NHST), HFEEUMNBRHFMHEYAES"ERENT ELE . FHFELHEERRE
MAFHEEEFEEMAN I EFEEMBERTEEEM. ARARAGWEFEE LA- [ # LA- 1 #17
AW, XX BRERENHE R KB RS eI EAEGEREM, AN EAEY
FEFZPAGEEM. RULA-THLA-TAHEFFILAMEE, 2SS AT EARE LA
HY#ATAEN R R HERAETF TSR ROBEHEI,1991) . ARFEMYXFZEHERRAH
BUAGTEMBIZR, AARBAEMERE, U LA-] LA #4740, XAfpEEREH R+ 598
B, BEMNSHEDREREENREARR , AMNEFRAIA —MEREGEFA ZHEEY ROREMN
ARFFHYAE - FEHIOARSFEIS, MEASHEEA2HDREERS AT ERGE. LA-
I LA-T &M EBRERSIEAEEZHRBBER AT EUERRVEREEA —BUEHEZ2MER, HE
WA ERBERHERB PR TAH LA- 1 # LA- I G A 5 4MEH Kb b &8, MM 7 HZME e
B8] e B4

SEMAFERNTEFIREZRFEANBRMARKERN MABRFRESEI BB A HES N &K
A B BETE 100 pg-mL ™' AT o A< i B0 A b 401 0 4 45 B AT R b AT B KM E IR X 2 0, LA- 1 3% 1
HOLA- U P 4~ 545, LA- L FEFAMBRARAE SR E R 100 pg-mL ™', LA- 11 24 500 pg-mL ™', & LA AT 541
LU RA R, X BF NS ENMEE, FHMEYREEEZNERAREALLL R BEREES LA-
LA LA-TMTEHER RS S XL AN EEY R RAEKRE N 10 g L ' MEH LB WAREEM.
LA- T M LA-T EAEX AR R LA- T M LA- T ZERAHERF, bRAVEHEMH AN, LA-
MRE—#& SHaY(H®R,2001) , 4% Youla X FHILS W EYIH A IBENTIR MRS STERD
BB A MG SRR EYE RN, R BREEEPRESAERMES BRI NESEY
5 LA- T thIEfE RS i — 2B B9
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