33 A Eap N Vol. 33, No.4
2012 410 H Journal of South China Agricultural University Oct. 2012

EXRRARRBNEEMEZRN L EREY ESR RN

WLAr, KO, HOfF, & R, Hwal, FAEX

(R XF FRIREFRE, T & )M 510642)

R < e B R R P T 22 A RO AR AL T W R0 ) R AR, WS T AE SR 2R R A W00 7 R A 250 1 1)
WAL FNBIARCR , LA 1 A W A A5 2. ST R 45 SR R T, SR R IR PR O SRR ZE I IR T 2242 K
AL S 3 AT WS A £, O 2B R B 0, RV Bt A R AR A R 48 8 o v 58 A 8 T, T 22 2 Kk 2%
T e AR AR, o D T B 22 A KRG 5 5 O ) 004 . 3 e oo D B 22 0 1 25 10 0 o ¢, k3
AR ZR TR T WAL 0 Dt T T 22 A0 1 A S 8 45 1 S0 2 ol i 6 B A5OSR 28, B A SR AR TR 4 R o e v 114
I, B A R 5, 2 3k ) R K PR R 160 mg - mL ™, B AR 15 5 53. 66% . Al AR AR I R 0 4
AR S b A AR 2 T R R B WD SRR SRR AR R AR R R 0 R D b e T ARG 2 T L AR
Bk, 42 R AN ) K. SRk R RS 5 40 R Biolog JhHT 4 SR W - AE AR R IR P8 W BB £ o L IR B2k Wy X e UL
FR ) FH RE 0 A L SR WU ) 2R R AN AR, B AR SRR R IR AR W RE R Rl WU IR R 2 A, B iR
IR A S R G AR E MR R , AT BN ZE A T 4 K

KB AR R FEMASEW,; BRSeE; REMEYES
i E 525 :S154.36,;5436. 67 THRARERD A NXEHE:1001-411X(2012)04-0480-08

Effects of Allium tuberosum Root Extracts on Banana
Fusarium Wilt and Soil Microbial Ecology

YANG Jiang-zhou, ZHANG Jing, HU Wei, REN Shuang, LU Shang-pei, LI Hua-xing
(College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract; The inhibition effects and the disease-control efficiency of Allium tuberosum root extracts on
Foc4 ( Fusarium oxysopoyum f. sp. cubence race 4), and root extracts effects on soil microbial ecology
were studied by bacteriostatic experiment ( mycelia growth rate method, spore germination method and pot
trial ). The results of bacteriostatic test indicated that A. tuberosum root extracts had significantly inhibi-
tion action on mycelia growth and conidium germination of Foc4, showing concentration effects on Foc4.
In addition, the aberration of the morphology of mycelia and conidium of Foc4, which were impacted by
A. tuberosum root extracts, was found by microscopic observation. The resulis of pot trial showed that the
occurrence of banana fusarium wilt decreased significantly by A. tuberosum root extracts, and disease-
control efficiency increased with the increase of root extracts concentration. When the root extracts con-
centration reached 160 mg + mL ™", the disease-control efficiency was up to 53.66% . A. tuberosum root
extracts could affect the numbers of Foc4 and the main microorgnanisms in the soil, which was presented
as the numbers of Foc4, fungi and actinomyces in the soil were reduced, while the numbers of bacteria in
the soil increased evidently. The Biolog analyses on the 40th planting days showed that A. tuberosum root
extracts could noticeably increase carbon source utility by microbes and soil microbial community diversi-
ty, richness, uniformity, which manifested that A. tuberosum root extracts could adjust soil microbial
community structure, enhance soil microbial ecological system stability and inhibition of disease, thus re-

ducing the occurence of soil born disease.
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A HGFHRAY. AE SRR AR P D7 e K
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A AER . R A R 4R S R K IR R U A
FRHTRTE" A R BGR T K B AT
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1.1 e

o3 s TR R A AEL S8 T TR T R AR AL 4 5 AR N
Fusarium oxysopoyum f. sp. cubence race 4 ( faj X
Focd ) , HE A K 2= B0 IR G 2= Be AL W B R 22 7
IR P2 Musa acuminata AAA Cavendish

cv. Brazil FEIRMAIEN, | RE KRB # B R 0F
SR RALE 6% Allium tuberosum “HSF-AENY S | R H &
A KA.

PR 35 - R RZT R B AL KRS . AR
HALPER O A ML 22.69 g - kg™ AR AL (N)
106.9 mg - kg ™", WAL (P)48.5 mg - kg™, HALHH
(K)117.8 mg - kg ™' R AEF AR KA.

1.2 ERRREZRENEERERFEH NI E AL
1.2.1 FRAREREEERZZRRAFNE WK
B AESEAR R 160. 0 g, B9 s/, 500 mL G B /K ik
IR 48 h, B0, I EEROT 4 0.22 um JE RIS
UE AR M 320 mg - mL T G RR AR RIZ AR,
W YRR FH TG TR 7K 4 3] s B T, ) S R B Sk 240
160 .80 .60 .40 .30 .20 1 10 mg - mL ™" {1 IS 3.
1.2.2 AXRRBREEZRZZR BRI
F & TETCR ST B2 mL B KN 320,
240,160 ,80 .40 10 mg - mL~" L 32AR 2RI H2 W43 )
JIMABERER 9 em (EE IR LA, [F I, 1) K5 75 104 3]
A 50 CLK B ) PDA K537 35 ( 55 e pE g 1
F£HE) 14 mL, 15 & 4B 30 AR R IR #E9 40.30,20,10 .5
10 mg + mL ™" BB IR AL

1.2.3 FHREAZGHE KRR EHRIK PDA £
FRIEREFE 3 d, YT FEC Bk TR ) T8 296 7 ik
FEN 10" ~10° cfu - mL™". EHR 100 pL i 72K T
PDA 53R 5P I, TR AR, BT 28 C R TH:
F5 R TE IS, F T A R

1.2.4 #adkips gz RAERKERE".
FETRH AT, 9 mm FTFLARAE B V5 AR T B
W, I A5 U B AT 25 F- M FR L b e 7E 28 C 4%
PFFEER, B0 24 h T8 Wk E i s A K
e BN S ANEAR, DL S YR A A A E R
i TR AT EIE R, MR =1 - (4
MLFE#% BHAE - W ER) /O BIILTE 7% 12 - Tk
HA%) ] x100% .

1.2.5 FaF3Lps e RHAMY AT
W vk RO AR PDA B3R5 95 3 d, R
Je 4 J2 KA A o 08, i 78 2, FH G B 7K
AU BT (10 x 40 £% B 358) 30 ~
40 AMF. W T mL R4 S 1 mL Rk
FE 354 40 30,20 .10 #10 mg - mL ™' YRR RI2
PEMIR A 15T BOE SR A T T K b 1 M 8%
b5 B A, BT A A IR g 4R A B R I A
28 C AN F R R, Abm 8 h JEAT5eA , id sl F il &
B, RN R T B & AT 100% . R R T
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I AR = (BFH A EY S T2 x100% ;
FF 1 A A = [ (0 B AR — Ab3E &%) /Xt
MR A %] x100% .
1.2.6 BRABALPRTITHIIHRELE K
1.2.4 H1 40 mg - mL™"JE S8R R IZHE I RG22 P 8
F2 5 d J5 TRV RO BTV , 2R BT Bk OIS J AT 0
TN G W TR 22 AT BB A A, 7E 10 x 40 % I i
TSR AE AR R IR PR AL TR A W LIE SN
SR 12,5 R SRR R IR 4R VR A 3N U1 B A
XTHRIMIE F, 7F 10 x40 £% B iU T AR AE SR R iR
FRIBOT A LA 22 TR A8 W A I 25 52
1.3 EFXRERRBENEEMESHFHBIGIERM
3 R A W A SRR

TR T =N AT, 4 DB . A
Focd (9 Ji I8 ) , ANIRBEAE SRR Rz W (CK) ; 11
Fefh Focd , BEIE 40 mg - mL ™" LSRR R
R Focd , DETE 80 mg - mL™ LSRR R RRI; IV.
HERl Focd , DelE 160 mg - mL ™" 4E 38 4R R IZ L. 19
AAEFR 12 4, B AR 3 kg b PP 1 BRI, 15 4
RV, AN L RER, L3 REKE. Bk CK 4,
RO AT LT, 1) 25 A0 B 4 N 430 DR 20 mL AH Y BT
AR SR RIR P, PRI 24 h 5 AR,
(] i >R FH 5 AR 18 TR ok 2 P D, g R 2 A o i R
FEW 10 mL (1 x10° ¢fu - mL™"). LS EERE S d [
AL PR N BERE 20 mL AH Nk B AR SRR RIR PR
X B AR KA.

T M Z N 0 PR ES 5 SCIR (19 . e 1E
AL = [ X (BGIE x P AERME) 7 (AL A B L
B x e BARKRAA) ] x 1005 B RCR = [ O BRI 1
SH - AbERIETEE) /X BRI FE 4] % 100% .

KRR BRS04 498 rp A R L LT L 2R
DAL R 22 TR AR . A TRR A TR 2R R R
B R R S G — S 55 R 5, LR e
FhFRdk, ARG 2 0 T R TR A Bl 7 T O 5 85 3%
O A KT A 20 d SR B RE 1R, SRR
ERH5~15 cm.

K HI Biolog Eco f-F-# i R B 5E dE 2R R 24
WO HIE A Y 2R RS2 FERS T 40 d Rt
RS AT, BAR T 2 scik[ 21 ]
1.4 ZitAHiE

JH SAS 9. 0 B X g8 247 Zb 3, >R FH] Duncan’s
AT E R R 1T 25 7 0 25 43 s BI T Excel 2007 33
FrifE.

2 #ERS5HMH

2.1 EFRRBREIEERERE IR
2.1.1 LEERZEZRBRNSERERBAZLALX
apapRlAE R L PSRRI R BT e R i
KM RPN RGN AW 22 K E A B
BIAM VR, ELAEAE B I 00 v B 800, BV A 33
O R VAR ) R v X TR 22 AR K A o SR B R, R
Z AR SC 2B (r) FE AL BT 1 26 48 .72 .96 Fi1 120
h 43512k 0. 969 .0. 979 .0. 975 1 0.975. 7E4EF 24 h
i} ,p=20 mg - mL ™" I $2 3 0 TR 22 A4 K G 1 o 2R
IKF] 100% , H 32 WX 7 AR A 220 T T 22 A K g 41
B8 R I AN PR Ak R s ) 09 2 K T 48 i, 2 i B o Ak
FHLASF (1) P SR 5 o 5 B R T 0 TR 3SR S I — o 1Y
TR TR, T RS PR T 22 40 T 2
VRPN B A 5%, L ARV B VRONT B 22 A KR A
YEH BB W e 2R W2 TE R K, R 22 5
FERGIN, DRt , 76 35 97 35 rh 2 45 ) o — B, X
— TR 22 AR, L A2 B AR SR OR 1  Be. R A
Wi 5 B T %) B K X6 B 22 AR R R ol 8 — T %
1B 53K B e KM IF ] (120 h) B, BT s BE Ry 5
10,20 .30 #1140 mg - mL ™" fdE3EAR R IR RO B 22
KL R AT 5 5 Gk B 18.23% | 31.07% |
42.58% 48.96% F153.85% ,5 CK 2255 H5i5 5 H i
EIKF-.
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Fig. 1 The time-concentration effect of Allium tuberosum root ex-

tracts on mycelia growth of Foc4
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wy AR AR R AR L AL, AR A A5 B B, AN [R5
Tk B2 A A SRR AR IR B IBONHI TR 18 1 e B 4 i R
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R B AR AR, X D R At i A A o AR A i
AR R AR R 5 mg - mL T PR IR TR AT
HA A 5 55— B e R TR S TR A A o R
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RS BT 10 mg - mL ™ R FRI, 75
14 % I 1) B3 X 9t 1~ i 6 40 il R AT 1K B 60% L
b, MR ERBOR BEVR K 3 20 mg - mL A 7EIIR
AR5 IR ) BE X 9 7 B & 1K 5] 100% B4 ) ( 5¢ 42 40
A BER.

A SR ZR R WO T 16 117 & KA G 410 7]
SRS A ) T3 (L, 95 0 908 o o R 40 B Ak

XHRETE 7 4, AR HE R R IR AR A H LR (E S
SRR [ U9 75 A8l e [ 03 07 A AR A H A5
T S JE SR 28 IR AR RO T At B A )4 ol ik
JE (ECs) Hl ECos , BRI 1. i 1 AL, 50 i
W) ECs, R 2 HE R 78 FARK -, Ul I B SR A IR 4
TRORT A #6022 05 o D T 90 1 9 R EL AT L 4 4T
HOR.

F1 EXRFZRBNEEMZHE AT IR HMHIE

Tab.1 The inhibitive effect of Allium tuberosum root extracts on conidium germination of Foc4

) R /% iR /% ECy/(mg - mL ') ECy/(mg-mL ')
8 0(CK) 50.97 £0.36aA 0 +0dD 4.80 9.99
5 19.84 £0.27bB 61.08 £0.54cC
10 7.71 £0.12cC 84.88 £0.24bB
15 0 +0dD 100 £ 0aA
20 0 +0dD 100 £0aA
16 0(CK) 68.08 £0.27aA 0 +0dD 5.37 10.55
5 32.34 £0.41bB 52.50 £0.60cC
10 14.37 £0.54cC 78.89 +0.79bB
15 0 +0dD 100 £0aA
20 0 +0dD 100 £0aA
24 0(CK) 83.33 £0.44aA 0 +0eE 6.12 14.05
5 43.28 +0.73bB 48.07 +0.88dD
10 24.37 £0.42cC 70.76 +0.50cC
15 11.26 £0.29dD 86.49 +0.34bB
20 0 £0eE 100 £0aA
32 0(CK) 95.06 £0.23aA 0 £0eE 6.75 15.22
5 54.69 +0. 17bB 42.47 +0.18dD
10 36.15 £0.30cC 61.98 +0.31cC
15 20.09 +0.42dD 78.87 +0.44bB
20 0 +0eE 100 £0aA

D) AP R AFHM £ A7 R, B —nX et @ B 5 8% 6 AR AR KR NS FEHE, 55 £ F£0.01,0.05 K-F =

% R 2 % (Duncan’s 3% ).

2.1.3 RRAWLFTHBERL ZIERMR

RIPEWAC R A N W 2 TR S S
CK A W A5 (] 2). dil& 2a AT UL, CK i
BN ZE s I T T 22 A R/ — 3, R XA 2, T 22
BELAFR TR, A K ARSI 2 AR — 2L i 5] 2b
AL, 2SR R R AR WA B 000 TR T 22 75 il

S, WA Wi 2 IR KRB AR, W2 KR,
— R 3 TR 22 40 MO AR DX A S el Ay ] 2 T I,
CK i T A5 2R BB K, 7 2 IR W B BDE , h
P 2d RO, A AL 2 T 20 A T 2 AR SR R IR R
WAL PR | W3 K 2058 A 2R, LR R e 5 0
TR A K AL

X : g 1

N

a: WL IEH B (CK,10 x40) ;b LW JB 5 (40 mg » mL™",10 x40) ;¢ - F H & IE# B 45 (CK, 10 x 40) ; d: 11 T 8] & Wi £ T 35 (40

mg - mL ™' 10 x40).

B2 AESHR AR R PO A AR 280 T B 22 A TR A5 5

Fig.2  Effect of Allium tuberosum root extracts on the morphology of mycelia and conidium of Foc4
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HI L 3 ), RS i A A], CK g 1 48 20—
B R R R, SRR R M e 1 A B, 25
W1 TR B0 E AR T CK, HLRE % 12 B I ok
PEE R TE PR ECT MR (T 3a). UEHAE AR RIZ
XoF PRl A A A 2 A R T LA RGP B R Bl
AR A B 15 8O e BT, 7E 2ol e
(25 60 K, CK [ 17 15 205 2] 85. 42540 1 80
—— CK
—=— 40 mg-mL"
—&— 80 mg-mL"
—— 160 mg-mL"

01 a
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AR/

20 30 40 50 60

tﬁi!ih’./d

mg - mL ™' LR R IR AY AL B 51 4R BUK A
75.00 F154. 17, 43 %t CK FFE T 10.42 F131.25,
B IR R IR M 12, 20% F136. 58% (] 3b) 5 24iZ 4
VT e B K B 160 mg - mL~ B 155 9 £k
39.58, It CK L) % 40 F180 mg - mL ™' JE3EMR R4
TIP3 53 BRI 45. 84 35, 42 Fil 14. 59, B 345 2]
53.66% . [iRZ5 RN, B0 R B4 O i A A
FEN Y A A BT B AR A A

601 b
50
40 +

30 F

B R %%

20 F

0
40 80
P/ (mg-mL™)

B3 HESOHR AR IR RO A A AN 2 i 15 SO RS 60 d Ik Bl o 28R 1 52

Fig.3
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2.3 EFRRBER TEREMESHEZMN

23,1 EERZAZRBRNIEFPEEHERDA
FERADABREN Y B4 U FEEAD
A K R A T CK,3 AR RS R IR 1Y
Ab PRHERAN [ A8 B M B T 3 b IR R A i, 5
CK {22 573535 %) W F /K . 1Ak, 160 mg - mL™' 2
PR A PR ) A AR AR PR - 98 i TR R R 2L AR, H
40 mg + mL ™ VR R IR B AR PR - 905 D T RO
23— Bei b 5 7RSS 60 R KB4, (H
35 CKAF#E B % 22 5. X Ui W40mg - mL™' {12

257 @ CK ©40 mg'mL' @80 mg:mL" B 160 mg-mL"
T b, g
B == L
§ I =7 =
~ = =
cRY= =
: I EANT E
f]é 5h %Z . %

JLEN | B

20

[ —RAFEMS 8], A5 07 LBl — MRS TR, RN 27 A
2 (P >0.05,Duncan’s 3).

B4 JESOMR AR AR B0 5 i A A 22 s S R A P BT
Fig.4 Effects of Allium tuberosum root extracts on the amount of

Foc4 in the soil

Effects of Allium tuberosum root extracts on banana fusarium wilt disease index and disease-control efficiency after 60 planting

PRV B X 00 a1 D B ) AR KO BB AR B R RVE
MM 160 mg - mL ™" ¥ FF 1Y 12 $2 0 70 3 56 A 30 TN e 45
ek R A K.

F 5 AT UL, 7E 2R 06 19 45 B AN [R) Jot ik
FEIR P WAL PR b A R B R A S T CK, R
R A R AV B R SRR AL B S CK 2 ) 41 1 4L
B 2ZE SRR B E K. I ARk 2 b
TR0 A ] 14 E < R 12 18 YR 0 Uk R R B v, AR
o - S92 TR 5 3 0 R . U B R SR AR R IR
VRRE P2 E 200 B 1) AR, 18 hin - 3 v A0 B
80
70 |
60 |-
50
40
30
20
10 F

0

B CK £ 40 mg-mL"' @80 mg:mL"' B 160 mg-mL"

A E /(X 10°cfu-g")

tr/d

[F)—RAEISE], B B 07 PR — I AFNG T RR 2R A R
(P >0.05,Duncan’s 3%).

5 SR R RARON T e R R Y
Fig.5 Effects of Allium tuberosum root extracts on the amount of

bacteria in the soil
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HTP 6 R, AN [7) Jo e J3E 1 S i Ak B ) + S
B A5 I 35K T CK, 40 180 mg « mL™'
B AR IAL ) 0 e K AR 1 R S R A
JPRSE Y R AR E A F) 160 mg - mL~ B, AT
i e b AR R IR AR SRR AR
SR 1 T A R R A P ELIR R
JRE S g S 4 PH AR 20 L IF RSOy sk mT A A DB A
SRR FR IR FEIBCAVEL AT LA ] 98 v A A, 2 0 i It
PRI BB, 3 AT AT A JEL Al B P D o 1 B
L R A AE SR IR HARAE 4 04 A% FLR R T 4
ey nrge.

B CK 40 mg-mL" @ 80 mg-mL" B 160 mg-mL"

(]
S

—_
(o)}
T

BEH R/ X 10" cfu.g")
& » o

T

» DDONN\\-=

[

taw/d
[F]— KAL), 4 F E7 FURA — N HFEINE 838, RS AR
2 (P >0.05,Duncan’s 1) .
6 HESRAR RIZ MO R R R

Fig. 6  Effects of Allium tuberosum root extracts on the amount of

fungi in the soil

& 7 A1 756 20 #1140 K ,80 5 160 mg ° ml ™!
AR WAL 3 2 8] Jif 2 o AR TG 3 25 5, (HE A ]
o F VAR Y B R A B 2 ) 8 Tl e TR B 1Y) 25 R B
A N ) ) 0 20 T 348 R, L A4 TR B YA T T
BEAR AN ] V5 8 Y Ak PHE ) b 4 T 450 A X 0 4%
A4 0 AT CK, 7 b 52 00 Bl a4 i (] 1)
A TR i VA Jo i R R ) 4 v, A AR AR PR 3 b
LR R BT D A 3 5 DR TR LR AR R
sl 5 A R A .

B CK E 40 mg-mL" @80 mg-mL" B 160 mg-mL"

o

40
30
20

[ =
N

(LU =

R EBER/(X 10"cfu-g")

(=)
T

(=]

40
lzn/d
[ —RAFEMS 8], A7 07 LR — A MRS SR, RN 27 A
2 (P >0.05,Duncan’s 1) .

BT AR R BRI - R RS 1 72 )

Fig.7 Effects of Allium tuberosum root extracts on the amount of

actinomyces in the soil

2.3.2 EERZEFRETIEMREDBEL SRS
HreayHem  TIRMAEY 2R R LI SIE S
HERAR, T A Y 2 AR A S A R TR R
T E R F 22 M Y 2 R Y
FhZREVE JEIN ZREPERDIREZREE . AR B R
Biolog Eco f~F-Hit £ AR WF 5T AE S AR F iR SR WA 138
A YIRS DI REZ FEIE 0 520

AWCD ( Average well color development) 1 {F
A R A P A , SO P %t Biolog Eco
A s AR R RE T A GOA W TR D e 2 R
P20 E D 8 T i A R R ) ) K AR R
JERYSE e, TIERUEY) AWCD (3w AR S5 B
TRRCR—E0 W 24 h TFIR AN [F] Jo e 3 B8 4R 4 WAL
PR LAY AWCD (B2 18 25 5 T4 BRAR B, Ui
WS AR R iR A WA B - S5 AR W v BT 2 Y E
FIFH Biolog Eco Wi bk I i 4 1)l AE K i
B L T CK, B AL B Y + HEGUAE PR Biolog
Eco f-F-H_E i 5 W) A HI 6B ) 2 T CK, RT3
Wl SRR AR IR AR T DL e T I A W A T
TIERE VIR 2R

20

1.0

AWCD

——CK
—=— 40 mg-mL"
—— 80 mg-mL"
—x— 160 mg-mL"

0.5

24 48 72 96 120 144

tyy/h

K8 AESRAR RIRIEWXT Biolog Eco F-AHz b AWCD 520
Fig. 8 Effects of Allium tuberosum root extracts on AWCD in Bi-

olog plate

AN TR VAR R v A B Y - HE A= ) Shannon $§
% . Simpson $5E0FN McIntosh #5554 5 F CK, Y3k 5|
35 22 KO, I 3R I Bl A 1R P U B VR B (1Y 4
L A TR EUIN R By e, AR a5 AWCD i —3
(F2). Ul AE SRR R iR 2 A R T4 & L3
YIRETE 0 5 B A A2 AR, PE A dE SRR
FRIRPEW AL B SOROL T CK ) F R N 2 —
FE TR R IR MAC R ) - S A D R e
5T B AR SRR AL TR AR AR
YRt Tska T RN Ak P AROE X TR IR A
hhi 20 A HEAE H.
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F2 EFERRBRERETEMEDEHESHEEHNZ M
(96 h)"
Tab.2 Effects of Allium tuberosum root extracts on diversi-

ty indexes of soil microbial community

P/ Lo . Lo v
Shannon $84{  Simpson 5% Mclntosh $5%%

(mg - mL™")
0(CK) 3.13£0.02c 44.73 £0.70c 8.40 £0.22c
40 3.29£0.02b 51.89+1.30b 9.49 £0.02b
80 3.32£0.01b 53.55+1.19b 9.99 £0.07a
160 3.38£0.0la 58.80+0.79a 10.14 £0.07a

1) Z P HAL AT HE + 473 B I HIEE LR — A48
BB FH%, k7005 KF L £ KR EZE(Duncan’s i%).
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