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Abstract To screen the plant extracts with high inhibitory activity against Colletotrichum gloeosporioides on Dalbergia
odorifera , the inhibitory activity of the extracts of 13 invasive plants was tested. The results showed that 10 plant extracts
had high inhibitory activity against the pathogen. Ethyl acetate extracts of Phytolacca americana had the highest inhibito-
ry activity, with an EC;, of 3.413 mg/mL. Ethyl acetate extract of Ageratum conyzoides and cthanol extract of Eupatori-
um odoratum also had high inhibitory activity, with an ECs,of 5.849 mg/mL, 21.984 mg/mL. respectively. The results
of observation under microscope showed that the hyphae of Colletotrichum became misshapen after treated with extracts
of the 3 plants, and broken after treated with P. americana and A. conyzoides extracts at high concentration. The MIC
and MBC of ethyl acetate extracts of P. americana were 5.0 mg/mL and 10 mg/mL, respectively. The MIC of ethyl ac-
etate extract of A. conyzoides was 7.5 mg/mL. and the MBC was greater than 12.5 mg/mL.
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Table 1 Thirteen invasive plants tested in this study

F}4 Family name

4  Species name

KA Plant part used

358} Compositae KHLEL Eupatorium odoratum Linn. A EL

W21 3] Ageratum conyzoides Linn, LFL

/NKE Conyza canadensis (Linn, ) Crong. ZeTE

351+ Erechthites valerianae folia (Linn, ) Raffin ex DC. o
JeATHk Apocynaceae A8k Nerium indicum Mill. sAun
KR} Euphorbiaceae KEZE Manihot esculenta Crantz A
LRl Verbenaceae L8P} Lantana camara Linn, A
iR} Amaranthaceae 250 E T Alternanthera philoxeroides (Mart, ) Griseb. L
RilfiR} Phytolaccaceae e[ i fifi Phytolacca americana Linn. L
5} Leguminosae & 2515 Mimosa pudica Linn, LEL
fif: 3% &R} Oxalidaceae LIAETE¥ L Oxalis corymbosa Linn, o1
£ 718} Caryophyllaceae B2 Stellaria media (Linn, ) Cyr. AR
%2R} Chenopodiaceae +3#15F Chenopodium ambrosioides Linn, £FL

1.2 EYARRBRA &

WYk I BT T KA T E e
WA AL R, 40 H . SRR BT
40 CHEFET 24 h R

FEHIHH 2 90 10 45 R A 12 R 4 B L 2
Jist VRS N B . TR TR AR S B8 B R VR L SR
1210, F i R 3 W, Bk IR ] 3 d, R 3 1k
VWA TIERE 28 A, TR BURLIR Y . I AR &
KRR, FHMZRIR K L BEWR S 1070, KR
YR 100 mg/mL. B T kKA R .
1.3 EYRIMEEENE

RHTUEACUR LT, R I B R T PD 85 3R
W1, 160 r/min, 28 CHRP SR 4 d F1HUTFBIFH .
B 0. 2 mL FEERINA PDA Vi b A6 5],

FHATFLAR G D8 40FT B B AR 6 mm B [RIJE AL,
KU G B TR h ez, L 10% Lz
VWA IR . BHIR S A B8 AR 20 R 5 T 8 5
MLH, 28 CHEFE, WM EE 3 K, 2 d 5
DG B, LR BERUR . 2R B SOR by
(1) 3 FFE I3 IO E— 25 AT R TG M
1.4 3 iEYRIMRERENSHUE

SR 22 A A R k) I 7 e o s 0 4
11 LR LRI . CAILE £ P U X R o A

SRIEFRE I EE T . B 100 mg/mL A A4 HUY in A %
KEH 55 C PDA Rigeskr, il 2 Uy ik 22 53 50 hy
3.125.6. 25.12. 5.25.50 mg/mL i & 2353, LU
NSERFRI 10260 RS A IR AR P ER AT 3 AV
FRML. F 6 mm FTFLARTERE SR 4 d J5 B9 DR b e V5 21
GUIBHYE FEAF R h T 28 CREFRM b s
725 dJF s T3 SO v AR TR R 2 K
P IF TR S50 TR EGs, .

B 22 A AT 2R (00) = [ O BR TR 78 42 — TR DF
HR) — (WFERETE 52— WP AR 1/ G TR B
B—RPFER) X100,

1.5 3 fiEYR B X R E R B B £ AR 0

PRE 1. 4 535 00 53 591 28 7 1 ok 0 ok 21 861 1) 2
iR CLTRHE I . C AL 2 T 4 H Ak % 3 I T
VRIS IR 2248 e B B e 7 brAs . ok
2 WA N SR 3 I B B X s L TR T 22 T A
14 52 M A R
1.6 WHMEYZERZERIYMNKERBEKE

oA

KW 22T EESY D W6 NHEE . A SR
PD 5532 - KR o0 50 A f 2 37 7 i R0 P 21 i
LR TR (i e 2k il ECs - IR 2 G 5
A 0.2 mL RIESEEEFEIFER. 160 r/min,28 C
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Table 2 Inhibition zones of 13 plant extracts with four solvents against Colletotrichum gloeosporioides on Dalbergia odori fera

B E4 S /mm  Diameter of inhibition zone

LAY

s Z BRI LI T ) AT T
Ethanol extract Acetone extract Carbinol extract Ethyl acetate extract

KHLEE Eupatorium odoratum 8. 8040. 75 3.9540. 95 5. 0040. 50 3. 7740. 40
W21 8] Ageratum conyzoides 3.1041. 10 = 4,1741. 42 10. 20+1. 15
/N Conyza canadensis — 5.1741. 80 7.40%1.50 —

3 1% Erechthites valerianae folia — 6. 85+1. 65 = =

Jet 1Bk Nerium indicum 1. 80+0. 30 1. 5040. 40 3.33%+1.32 =

AKE Manihot esculenta = = = 1. 95+0. 85
AP} Lantana camara — 2.90+1. 70 — =
ZSINPETHE Alternanthera philoxeroides = = = =

T 7 R Phytolacca americana — — _ 11. 00+1. 73
EZ5F Mimosa pudica = = = =

LI BERE Oxalis corniculata 1. 2340. 30 = = =

Lk Stellaria media = — — —
+3#15F Chenopodium ambrosioides = = 2.85740. 86 =

2.2 3FMANEEYHARYNKERENSA

3 M 1 g ANTRlHe B2 2 7 fili R £ TR 2 M
Yy ELLET 2R SRS AL 2 B U X e
T BRI TR A9 00 1 VR I 28 28 Bk — 25 20 M 400
BORE U 3 PRSI 04 2% BT 1 » A B BR £
FHBESE B e J32 110 38 i 10 48 588 7 S5 ARk 32 3. 125
mg/ml I, 3 7 R R SR I A T A T 5006 1
ZLA5 CHLR B VR AT 5 B e 50 me/mL
I o 2T R i 5 PP £ LA A ) 5 43K 5 10000

ey T il R T i U X I 7 3 HEL A S TR
ATESEAHI R AR F ECs 0 3. 413 mg/mlL; 2T
8] LR £ TR B Y A 100 B A F AR ECs0 2 5. 849
mg/mL; I WHLH LB B 9 ECs WK T35 7
IRl AL 4 A F) 21. 984 mg/mL. B KHLRE 2

OV eR AR W Y 22 T3 1y R il £ TR TR B )
LT £ TR LBRFEIY)
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Table 3 Inhibition rates of 3 invasive plant extracts against

Colletotrichum gloeosporioides on Dalbergia odorifera

RIS/ EAR/ %
mg » mL ! Inhibition rate
Concentration o 1 T &1 ilj CHLEE
of extracts P. americana A. conyzoides E. odoratum
3.125 (48.8249.88)c (22.83+1.80)c (21.26=+1.00)c
6. 25 (86.09744.47)b (65.88+0.58)c (27.56=+1.00)c
12. 5 (96.06=+4. 33)a (74.54+£3.55)b (40. 16+0.87)b
25 (100. 0040. 00)a (94.23+£5.35)a (43.0440.76)b
50 (100. 00£0. 00)a(100. 0020, 00)a (70. 874, 82)a

D [R5 5 FEEARIIITE 0. 05 /K255,
Different letters in the same column indicate significantly differ-
ent at P<Z0. 05.
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a: TP R Il O R CBRHRINA; b: PELLAT LR SFEHEINYD; ¢ CHLEE SRFHRINY; CK: 28 IR IR 1~5: 43 IRR3.125  6.254 12.5 25,

50 mg/mL K HERUIAL B

a: Ethyl acetate extracts of Phytolacca americana; b: Ethyl acetate extract of Ageratum conyzoides; c: Ethanol extract of Eupatorium odoratum;
CK: Control group; 1-5: The groups treated by plant extracts with the concentration of 3.125, 6.25, 12.5, 25 and 50 mg/mL, respectively

B 1 RERERENY X & B A R B R IR

Fig. 1 Inhibitory effects of plant extracts at different concentrations against Colletotrichum

gloeosporioides on Dalbergia odori fera

F4 IMANEENRIONKERENENEN

Table 4 Toxicity of three plant extracts against Colletotrichum gloeosporioides on Dalbergia odorifera

T e BT R G—) 2 EEn B/ O3V IH/me - ml T
Regression equation X Correlation coefficient mg * mL! 95% confidence interval
FEJF Rl P. americana 2.705 4 x+4.304 3 0.491 0 0.958 7 3.413 1. 451~8. 024
HELTH#] A. conyzoides 1.948 4 x+3.978 0 7.059 7 0.925 2 5. 849 3. 104~11. 022
KHLH E. odoratum 3,611 4 x+1.034 6 1.642 3 0.954 8 21. 984 11.393~42. 421
2.3 3TMANREYHERYNRKEREEZLESH B VR A3 77 3 v P 22 5 55 3R L B2 il B e 45
2 m 5y 2 A B T

P 2 S et SRR R TR L W TR 2200 25 S 2t
HUSHIR2ZIE 4. IR Rl LA Y 1E B RSB T R
LAY AN 5 LA - RehaiA b LA il i
2ZREFAT EDENT . T 3 RiEYIR I AL PR T 22 5k
B2y SO 2 W22 R PBEAR R . T PP R Rl 32 )
ALPETE 22 N7 He/ NG T 22 BPE  RERR Y 22 B A A
Py e BE AR IZE 0 M BERSZRE , T REE Ph TSR 2
FEC ML A B R 2 AN A 22K
VRBEALPRA T 22 (Rt IR RHLRE SR I b Ry
SCECHTPIRIENY) 22 ELTE 2208, W B 22 BEA LN g vk
JEA P T 22 S K TR .

2.4 EFHEM ISR KEREERKEN
e

ARG AT 3 R R o 7o B 4B 5 I T 25 D 3 7
15 72 h R AR EUE R 96 h Rt AT &%
R A R PR DR 3. AR 253 Mk N 2. 2
R ECY) ECs, o 30 F 00 3 J 1 1 22 28 K A 41
TR AL T 2180, AW A8 5006 LA B J5U R AT

2.5 EFEMEBEIERERYR/NIERE (MIC)
K& /INRERE (MBC)

MFE 5 AIAL AT R RS A MIC 2 5. 0 mg/
mL, MBC # 10 mg/mL; i £1 % & L) 1) MIC hy
7.5 mg/mL,MBC KT 12. 5 mg/mL. ¥ ik
BU R AR 5 T LT s HR HLY)
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Table 5 The minimum inhibitory concentration and

minimal fungicidal concentration

WeJE /mg » mL~! - R il i)
Concentration of P. americana A. conyzoides
extracts 48 h 120 h 48 h 120 h
7285 o = a4 =
5.0 = = a4 a4
7.5 — + — +
10.0 - - - +
12.5 — — - +
CK aF = A A
D “+7FOoREEFI LA AR —"RoRm e B ALK,
“+”indicates that the mycelia grow vigorously, “— ”indicates

that the mycelia grow poorly.
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al~a3:3/F Rl ZFR ZREHRINY; b1~b3: PELLE] LB LREHEIRA; cl~c3: RALK ZBERINAY; d1~d3: ZX XS IRA; a3+ b3y c343 51
SRR AR R R B BRI AL B

al-a3: Ethyl acetate extracts of Phytolacca americana; b1-b3: Ethyl acetate extract of Ageratum conyzoides; c1-c3: Ethanol extract of
Eupatorium odoratum; d1-d3: The control group; a3, b3, c¢3: the groups treated with 3 plant extracts at high concentrations

B2 3 FiEYR X & E R E LSRR
Fig. 2 Inhibitory effects of 3 plant extracts on mycelium morphology of plant pathogen fungi
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Fig. 3 Inhibitory effects of Phytolacca americana and
Ageratum conyzoides extracts on hyphal

increment of plant pathogen fungi
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