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Inhibitory activity of extracts and fractions
of Populus x euramericana on plant
pathogenic fungi in vitro
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Abstract: The ethanol extracts and their different polar fractions from both young stems and leaves of PopulusX eu-
ramericana Guineir cl. *74/76” were screened for antifungal activity against plant pathogenic fungi by using a mycelial
radial growth inhibition method. The pathogenic fungi tested were Alternaria solani ,Curvularia lunata , Dothiorella
gregaria, Fusarium graminearum , F. oxysporum {. sp. cucumerinum, F. oxysporum {. sp. lycopersici, F. vasinfectum
and Rhizoctonia cerealis. All plant extracts and their fractions expressed antifungal activity except for the ethanol ex-
tract from young stems on Dothiorella gregaria , the pathogen of poplar stem rot. Ethyl acetate fraction showed high-
er antifungal activity than the others,

Key words: poplar; extracts; plant pathogenic fungi; antifungal activity; ethyl acetate fraction

2009 4 3 RB

B BB (Salicaceae) 1% B (Populus) {H Y
BN, £HRE 100 RF, REF 3 M. HHEXK
SE(EM%,1984) . BRAEMTARER ES
R ENERBEANMZ—. BRERAERE.W
EAERKR . BEPE . FELERESHA EHXNE
V. FRAP KLRF RERRFFTERETS

Wi B g . 2007-08-23 %5 B 48 . 2008-10-29

BEEMNERETVREE CREZHARRER
%:,1998; B SL I %, 2004 ; B bR & %,2005) . B Z
HHRRHGWAENRE IE IR SR E
R EME CERAE,2006), 24 . NGBHEY T HH
KEH 0 BMEEY, FEAESYW. KHEEE. B
H.HRE R AR EYEECERE,2006), XF

ESWRA . AR ARTR SRR IR B (06220115D) ;R ik 24 2 ¥4 dL BHIF % T (nyhy2x07-049) B R BHE 3K 712 B (2007BAD8IBOL)
[Supported by the Program for Research and Development of Science and Technology of Hebei Province(06220115D) ; Commonweal Specialized Research
Fund of Chinese Agriculture(nyhyzx07-049) ; National Science and Technology Supporting Program of China(2007BAD89B01)]

EREr: AEHA8L), B, REBRA WL HRE FHRT M AMYHRALEY.

* 8 iR 4E & (Author for correspondence, E-mail ; lgzhou@cau. edu. cn)



276 i - ]

29 %

B R R T Y R B TS PR B O M R AR E
AHFTLAERSE 107 B4 B 4k A0 it o kd okl , W E 2
BEAL SR Y B LA (8] i 30 ZEBUR 0 Xt s TR L T Y
MHE N N E AP ERE 107 144 19 51 8 E 1
g LU R BB BT R 5 F) R R AR .

1 MREF%E

L1
Bk 2E 107 % (Populus X euramericana(Dode)

Guineir cl. “74/767) #i | 4 (38 42+ F 2006 4F 8 A

AWM ERERELE. TR MEREERER

G TEENRERT,

1.2 iy

B YRR A . A B B (Alterna-
ria solani)  E X B # (Curvularia lunata) g i
%W & (Dothiorella gregaria) . /NFE # B (Fusari-
um graminearum) .3 N FEIRE (F. oxysporum f.
sp. cucumerinum) \ T AT ZE R B (F. oxysporum |,
sp. lycopersici) KL 25 3 B (F. vasinfectum)
INE S A IR B (Rhizoctonia cerealis), BT W& b
MiEFRR A PDA #hise . U LBk B ER L
REMYIREE REL,

L3 REMMERAS M H &

B ZBF G, B 900 g, A 9520 Z BE (R i
ZE=1:5,w/VERERR 1 h,EEZ 3K, L&, &
I 3 R BRI, 8 B ¥R 45 15 Z B AL $R 4 (60. 81
g, BE6.7600), ZRALREM K (EHSE,
2005;2006) , Y £ 7 [ 4% P 78 5 () 2R AR 43, LK 2B
BT - WZEMEREY (SR B)52. 93 g, HAEBWK
mPE R RSB IRK LR B E T BERR,
DRWEBRB R IEBEEBE L (32.95 g, HR
4.21%) E T BEFER IS (10. 53 g, 135 1. 34%0) , H
SRR VR A8 15K #8453 (8. 21 2,783 1.05%6),

MARRY R H AR AL ME &R TS B
5 A 400 g, B RS2 HR 75 2 BE ML IR 4 (84. 83 g, 7%
F21.21%), MZEHEY (BBRHE63.48 g, AiE
KRBT RRERB KK KRB ET
ERLCANKERB R EERE 4 (24.12 ¢, 75
% 8.06%) IE T BEREHUER 4 (11. 85 g, 18 % 3. 964,
FA B K TS W IR A5 15 7K F 43 (20. 87 g, 783 6. 970).
L4 IEEEENTE

R B 49y 2 K2 TR AR 43 X LT B0 40 SR R SR R B

B E — 224 K 3 % (Mycelial radial growth
inhibition method) ( Quiroga %, 2001; F& 37 I,
2005), BAAL W T R E 25,100,200 mg L BF
BEYRERT S, 25AH 1 mL AUERNGERE.
B3 R [ 69 06 TR T » VA AR R BB s S IR R 43 9 A AL
BRI, & Xf /N2 UM R B B PR R L & A
WERE, ARG X NERE . EXEHR .5
W EGHRE, BB X REMERE . BN
MERE, H _FEWREMR, 7 PDA 5 HEX
BERETHT (29 50 C) , F bl M m A B 100 mL 335§
AR GEEFERAWBESH R 0. 00,
0.25,1.00.2.00 mg/mL, &5 ERAEH AEZFL
(=90 mm)F, B 15 mL, HEGFHERBRE, H
BB AP (@O=5 mm)BEFREREL. S
ERRE-TE, AR —EM T 5EFEN
5,25 CTRER 2~7 d B, YBFMBHEEE
BRABFEMLERK 80X B, A+ F XX LM BEFH%
B, LRSS AR SR A EERT RS
RO 10 pg/mL) N2 4L 3 G Y £ B Y K B
B B RERIANERE. ATRLHEMH
R (rHB 0 ) 2 B R X L A TR TR X BRD

BT RERZ (mm) =% HHER (mm)-5
mm(EHHER)

FAXMERCO=[UERXMBHEYT RER —
LHEHRYRES)/BANMNRBREETRERZ]X
100%
L5 HiRABSFHitHH
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A Microsoft Excel # {4 # 47 8 4L B, i+ 5B F 1 1E
MIRHEZ

2 BREM

2.1 g Z BRI R W £ A KR BI{E R

BRZE 107 A4 B4 0 It Y 2 BER B R &
HERERKEELE L, BAZEHEYARREN 2
mg/mL B X R ERE DEXHRE B HE
RORE B ERE R BERE . DEREU
BEREHE 7 My R E B B B 40 & 15
. BEZEHEYNHRBGRARLZNERSE
—E R .
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By EXRTHR . EMMERE BN ERE MR
A ERE DELNIRE MR EE, B THE
BRI
2.2 HENHERNRONERELE KON HIER
BT ZEMEREYNDNERE BN ERE M
EWHEREELEKERBREFWHEMR, Bt
EREFEAEHMERE, WEA KM AR R R
BB A K 2 A KA RIPE A SR R 2.3,
B&ZBERBRY T, ZRZEERI I UEE

B, AAARFNERXER EKEN 2 mg/mL
LM PNEFRE BEAHERE MEMSRERYZ
A B A4y B R 41.29% .29, 10% F0 29. 93% .
ETEEREMEERZ . KEBIEERMK.
MR AR R R X BR A UE IE AR
REYFE BRSBTS TR, A Z PR Z BRI TE P
BRKERAFIEER TS . WREERN 2 mg/mL BY, ZBR ZBR
B INEHE BN ERE MERESRARZ
HE KM RSB KR 44. 72% .34. 80 % F1 21. 04 %,

F1 KX HREFNIH BRI HAHELERGNEER
Table 1 Inhibitory effects of the ethanol crude extracts of PopulusX euramericana cl. *74/76’
stems and leaves on mycelial growth of plant pathogenic fungi

B4 KM$ % Inhibitory rate of mycelial growth (%)

Bl HE
Fungus BEZERRY M Z BB Y EER
Stem EtOH extract Leaf EtOH extract Carbendazim
B R E Alternaria solani 36.23+4.51 56.4141.22 22.75+1.38
£ XD Curvularia lunata 23.89416.55 13.6346.75 40.12+5.03
BB 5P B Dothiorella gregaria -16.55+14.16 35.1344. 38 92.24+1.08
IN#E & Fusarium graminearum 35,6714, 04 46, 74+1.52 100. 0040. 00
BHIMHERRE F. oxysporum f. sp. cucumerinum 31.8241.86 26,2430. 84 100.00£0. 00
FHMAZERE F.oxysporum {. sp. Lycopersici 33.81+5.68 15,08+3. 46 97.87+0.53
MIEAERE F. vasinfectum 35.03+2.07 23.4040.73 100. 0040, 00
INZE B Hi 5% ¥ Rhizoctonia cerealis 31.3940. 96 10.7140.00 92.2240. 96

W BAREY RIS E R HI8 2.2 110 pg/mL,

Note: Concentration of stem extract, leaf extract and carbendaim in medium were 2,2 mg/mL and 10 pg/mL respectively.

®2 KX HHBEFIBRENYNSENBI N RETFLERKNAHIER
Table 2 Inhibitory effects of the ethanol crude extract and its fractions of PopulusX
euramericana cl. ‘74/76’ stems on mycelial growth of plant pathogenic fungi

] e gE B 24 KM H 3 Inhibitory rate of mycelial growth (%)

it 2R Concentration -
Treatment (mg/mL) /J\ifiﬁg HINHERE ) ﬁﬂﬁﬁ%ﬁg
F. graminearum F. oxysporum {. sp. cucumerinum F. vasin fectum

FAZEHEY 0.25 12.534+2.77 6.68+0. 46 6.234+2.70
Stem EtOH crude extract 1. 00 32.23+13.52 10.854-0. 46 15.51+1.43
2.00 40.11+1.21 24,0742.00 29.42+1. 33

287 R4y 0.25 16.4742.10 5.29+0. 46 6.7510, 86
EtOAc fraction 1. 00 36.56+2. 89 13.2340.92 21.69+1.55
2.00 41,29+1.92 29,10%1.65 29.93+41.25

iE TEEH n 0.25 7.411+2.49 8.99+1.21 7.26-+0.83

BuOH fraction 1. 00 24,3544, 65 11.1140.79 6.49+1.56
2.00 36.96+0. 94 12.9640. 46 14.9940.76

K4y 0.25 4.26+1,78 1.004+0, 79 8.55+2.73

Aqueous fraction 1. 00 5.4441.77 1,8540. 46 7.26+1.55

2.00 6.621+1.77 2.1240, 46 3.40%1.59

E: BEREREN 10 pg/mL B, 0 R EAEZ AR MEERY 100%.

Note; Inhibitory rate of mycelial growth of carbendazim against three tested fungi was 100% at concentration of 10 ug/mL.
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EERNTENTEEN, EREN 10 pg/mL
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Table 3

Inhibitory effects of the ethanol crude extract and its fractions of PopulusX

euramericana cl. *74/76’ leaves on mycelial growth of plant pathogenic fungi

b W ‘ BaA K ME &R Inhibitory rate of mycelial growth (%)
Concentration -
Treatment (mg/mL) /J\f.?ﬁg B ERE _ ﬁﬂiﬁﬁﬁﬁ
F. graminearum F. oxysporum {. sp. cucumerinum F. vasinfectum
- ZBEMiREY 0.25 14,5743. 34 1.0840.89 8.27+0. 87
Leaf EtOH crude extract 1.00 33.00+2.71 15.47+3.28 13.4840. 10
2.00 41,79%+2.53 23.5640.71 18.2040.52
LMW 0.25 21.274+3.00 8.5040.98 4.4940.79
EtOAc fraction 1.00 37.1945.37 24.9140.57 12.53+1.50
2.00 44,724+3.09 34.80%2.14 21.044+1.52
ET 4 0.25 9.55+0.67 7.6040. 87 1.6540. 81
n-BuOH fraction 1. 00 14,9942, 32 10.7541.82 1.18+1. 47
2.00 20,0242, 34 16.8240.54 1.4240.01
A E 4 0.25 16.25+1.92 3.1042.07 0.950, 82
Aqueous fraction 1.00 17.0940, 64 3.10+£1.35 1.42£1.22
2.00 18.76+10.3 1,9841.37 0.95£0, 82

B ZEREWRER 10 pg/mL 6 ERGE AR 2L RMEESR 100X,

Note; Inhibitory rate of mycelial growth of carbendazim against three tested fungi was 100% at concentration of 10 ug/mL.
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