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Abstract: Lots of endophytic bacteria strains isolated from healthy Sophora alopecuroides were studied
by using surface spread plate experiment, confront antibiotic culture experiment, antagonistic activities
of extracellular secretions determination and disease-control experiment in greenhouse. The results in-
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dicated that there were a lot of endophytic bacteria resources isolated from nodule of Sophora

alopecuroides antagonized against Fusarium oxysporum. 48 strains with the relative inhibition rate

more than 50% of total 60 endophytic bacteria were selected with surface spread plate method. 48 an-

tagonistic strains were then screened in confront antibiotic culture trial. The results showed that 40

strains had inhibits against Fusarium oxysporum with more than 20 mm inhibition zone, and 26 strains

with more than 5 mm in extracellular secretions inhibitory activities testing experiment on 40 antago-

nistic strains. In disease-control experiments with Fusarium oxysporum carried out in greenhouses, two
isolates (KDRE12 and KDRE41) gave satisfactory results, with 67.11% and 72.65% average control
effect, respectively, which have good applied potential.

Keywords: Sophora alopecuroides, Nodule endophytic bacteria, Cotton Fusarium wilt, Biological con-

trol, Antagonism

AR, I Z R ERHE Y AR v o e 45 3
oA AN, X e RS AR AR T AEARR R, (A
AGLEEY A W R ARE E, RN AR . A
YT AP e AL A NS, AR NE
YDA B ARRT LD o R N AR A AS (KA P
HAR B i, T EX e EAEY AR BiE. NAE
BG4 T RUSE )12 B 2R 2 A T, LR N A A T
WA R E R,

5 5F Sophora alopecuroides 324 HEAML . 77
O, WEREZEANEE R AERAREY . Y
A Z R AR E Y, JE AP . U . B S
AR ENY 5 T A R LR A ) A A A
FATINTE T AR op 20 i 15 21 60 BRI A= i pR ', i
Sy AN B EE 2R Wl AR
Ha FHY) — BT RE T -

R A4 2595 (Cotton Fusarium wilt)F2& Hi 22 ffl g
T2 TR Fusarium oxysporum f. sp. vasin-
Sectum TR, w1 T H B G R 25 A 48 28 774 ok
TERfEE, B e miRmE R, kit
WA, AR AR BRI, R AEHG 220 A
A BE I A, e IR R A 2 e U R S,
R

BEXT BT SR A AR 7 PR AR A 20 A= BB R B
B,ORM#AT T EHECFRBEALEMEXN F oox-
ysporum [WFEHUIERFSY, DI 5 21 58 FH A8 AL Ak
ZE AW BTG A R RR, SR SR AL A 7 Y A
2R MRS -

http://journals.im.ac.cn/wswxtbcn

1 MREH%
1.1 sEHEEl

R T B ARLIR PN A 200 TR 1) 20 B RN Al B TR ik 4
R YMA BrFedk, 5 st 5 IR s p v s i
Fr HE R B 44 B A A IR 35 3R HE (PDA), RN
A 0 SRR R SR BUIR B SR AR (NA)

1.2 #BFREE

F. oxysporum 3 B K22 48 ) g B2 52 56 =
FE it
13 HiRiREREEE"

MR AE B BTz 2 T LR A R KT
IR, 323515405 KDRE1-KDREG6O 13 60 kAR
T AR AT T AR5
1.4 MAZRBEFEERAEAR

TEEAEHN 9 cm #Y PDA AR AIA 0.1 mL
ISR N A AR W, IR R, 157
M e dz A AR 0.70 ecm 1) F. oxysporum T#H Yf,
28 °C BMEHEFR 5d, MEAMTERE . B 0.1 mL T B
T WA PN A A0 T T VAR 0% A1 1 Al e o L T R 22
X RRALIE S 3K,

VAL A= 200 B RS 9 B L TR R G 0 T R ST
X 400 BT 238 =0 IR 2 it L T A — X A i it
T AR )/ %o B L5 D L TR AR < 100%,  AH X 41 7 %
i 50% N A IR
1.5 FRMEFEF AN AFIEF IR ENE

TEEAEHN 9 cm () PDA SEHUHOHERN F oox-
ysporum W (d=0.7 cm), FEHC 1.5 em Kb R 2% Fh

© PERFERMEDA AT SHESE http://journals. im. ac. cn



FRIIGRAE: o LT AU P A 20 T 03 18 S X A AE AR 2800 ) AR MBI ORI 867

FEON AR AR AR, B TRMRER 3 IR, DIRZEz
Toft TG TR 855 772 A R P A 0 TR RSO o R, e R
i oxysporum T 224 28 ML i WS A5 T ) R e
ek

DAL A 200 B X DA L BT P B e 0 R ke
7 A0 R =X R 2L I L e A — T 2 o D B
R
1.6 FEIAEEIN S DI EE RN E

MRS i 45 FF NA SRR B TE 24 h i
FEPUAREAE T NB B389, 28 °C. 160 r/min 4
5 SF 48 h, 12 000 r/min .0, B EWER, L9056
i UEER(©0.22 pm)ied 8 RIAS AN o3 I ) R . B
SN IEROR AT T NA e, i g b i 2
I .

M F oxysporum ) PDA V-t (BPFC K
LAY 1/3)F] 4 A~ EAA 7 mm WFLIE, A AN
SRR 50 pL, DAJGTRE B R AR G A M Aoy
WPIRERE T IE, BB E R 3 K, 28 °C 53¢
2-7d, WEA TCI A, e Ko,

PR A A0 R BN 0 0 K D L TR A A B
A B o 2R s TR I 2 =0 MR L I L 2 i
50 295 R LA P AR
1.7 ERERBNEFRIERER

BRI LA I CKL (R M Foxysporum)
ANKIFHRT IR CK2 (AN 1) B Ab B AT (2 AR08 9 A6 20
W), WANEE 9 A, W 3 REK, HHEK 10-12 #Ri.

TE R R 19 20 — S5 iR R 7, R
JEHE 10 RS T C XK W b, e S,
FERDOKIAR . Kig% 30d )5, 1 2-3 M5 7 cm—
8 cm)if, Ab FE 41 4 T E AR IR P A AN B R R TR
2 mL (10° CFU/mL), CK1., CK2 LAJGHE /K AL BEER R .
AR N AE AN TR 2 d J5, CK1 AL B2 AR A
50 mL (10° CFU/mL) F. oxysporum &, CK2 45
HIEK, 28 °C-32 °C #4kLiisE, Beilk & i /K IRE,
AR s o B BUR ARG, LB R R bR, Hakk
A LB ARG E AR, RIC M AR DAEFRR Foox-
ysporum HFE S H, HIHHEITHEA 10 d WEE—IK,
JLWEE 2 100 d.

o 155 7 B B A

0 Je=ToAEAR, FEARAEER;

1 H=1-2 T Jm & 9;

2 F=F0 Je— 5 B Ry K9

3 Y="" ) ELI S sl B 7 AR i

4 F=Ha R AE K AT B MR BT .

RIRF RIS B O AR

RIRHE (%)= Y I IREL/ Tl A5 R AL < 100%;

I3 1 T8 H0= > (BE > 5 2 1) HE R 50 < G 0l ) >
100753 IR FI0< 5 2 238K

AR Bi7 25 (Yo)=(%F BEUi 15 45 %50 — &b 34995 17 45
E0) > 100/ %} HEI 175 8 54

2 RS0
21 MA®RFEFERBIMAENER

P WEAH X B R T 50%3IA A 1 18 A4
HE, M 60 BT T AR 4H TR LT RS ) 48 BRA
TITEAE R TR R, T TSROV IRE 355 5% 0 I P i %
2.2 FRIMIFEFELAFER AN EMET

28 °C 15 5% 7 d Ja, 7E AR S B TR VR 19 J B P AR
B PR B, JEREAN—. FR 1 AT LLE A5 Ak
A 3R T LA AR AR AN 220 T R AR, (HOR TR N
A 20 R TR AR ) B RIOR A AE B 25 S o AR I R BE
Bk A, HAPMEER 10.0 mm—15.0 mm A 2 1k,
15.1 mm—20.0 mm BJA 7 ¥k, 20.1 mm—25.0 mm ¥
H 17 ¥, 25.1 mm-30.0 mm F 23 ¥, FAMHE
30.0 mmo Pk HFE BB RR X R A6 A 25 0 TR I TR AR
AU A B B K T 20.0 mm)3: 40 BRASA83 14
Wy A BRI P AU A
2.3 FEREEEIN S I EE RN E

MR 2 AT LU P A 465 H 40 18 S0 o3 0 g it
A AT 22 90 TRT %) 410 TR R A A D B 22 S, A
PLRE AR 3 Bk, MEIEEYE 5.0 mm LIF
WA 11 kK, 5.1 mm—10.0 mm B4 17 £, 10.1 mm—
15.0 mm B4 7 %, 15.1 mm—20.0 mm B9 A 2 ¥k, &%
KAH 19.3 mme JELAR 3 00400 X5 Al A6 A 25 95 11 10 747 R
BT 15.0 mm A 2 BRAET P9 AR 4 TR T AR AR R

© PERFERHBEDA AT S4ESE http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



868 R X R 2011, Vol.38, No.6

x1 HETREALAESBEMZFAMMNELR

Table 1 Inhibitary effects of antagonistic nodule endophytic bacteria against Fusarium oxysporum in growth
antagotism tests

= - = - = - T j =5
we  TEEEE L WEBEE . MRS . WEEE L. 0EES
Strain Antagonistic : Strain Antagonistic : Strain Antagonistic : Strain Antagonistic : Strain Antagonistic
distance (mm) - distance (mm) - distance (mm) - distance (mm) : distance (mm)

KDREO1 22.0+0.0c
KDREO02 30.0+0.0d
KDREO3 26.0+0.0d

KDREI12 28.5+0.1d
KDREI13 23.540.1c
KDRE14 22.0+0.3¢c
KDREI15 28.5+0.2d
KDRE18 17.0+0.1b
KDRE19 22.5+0.1d

KDRE24 29.5+0.2d
KDRE25 26.5+0.1d
KDRE26 25.5+0.4d
KDRE28 27.0+0.4d
KDRE29 19.0+0.1b
KDRE31 28.5+0.1d
KDRE32 25.5+0.5d

KDRE39 25.0+0.4d KDRES0 24.0+0.0c
KDRES1 27.0+£0.4d
KDRES3 19.0+0.1b
KDRES54 22.5+0.1d
KDRESS 18.0+0.0b
KDRES6 24.0+0.1c
KDRES7 18.0+0.3b
KDRES9 18.0+0.8b
KDREG60 22.5+0.1d

CK =

KDRE41  22.5%0.1c
KDRE42  24.0:0.0c
KDRE43  25.0£0.1d
| KDRE44  25.0+0.0c

KDRE04 24.0+0.6¢
KDREO5 22.0+0.3¢c
KDREO06 29.5+0.2d
KDREO7 30.0+0.0d

KDRE45 17.5+0.1b
KDRE46 13.5+0.5a
KDRE47 21.0+0.1¢c

KDRE20 23.5+0.5¢
KDRE21 27.5+0.2d
KDRE22 29.5+0.1d
KDRE23 25.5+0.5d

KDREO8  23.5+0.1c
KDRE09  29.5+0.5d
KDRE1l  21.50.1c

T = PR AW R S PR (b CK h-); SESCF R A 30N 22 5 A 838, AR 3R 22 5 3

Note: —: No antagonistic activates to tested pathogens. Same letters presented in the data means no significant difference among tested iso-
lates. Different letters means the difference was significant.

KDRE33 22.0+0.3¢c
KDRE34 29.0+0.1d
KDRE37 22.540.4c

KDRE48 21.5+0.2¢

KDREA49 12.5+0.1a
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Table 2 Inhibitary effects against Fusarium oxysporum of extracellular secretion of antagonistic nodule endophytic bacteria

ik Eifl Til‘i’rﬁ%“ ik £l %EE% SO Hikk £l %EE%". ik £l %EE%'
Strain Antagonlstlc © Strain Antagomstlc ! Strain {\ntagonlstlc : Strain Antagonlstlc
distance (mm) - distance (mm) - distance (mm) - distance (mm)
KDREI 11.740.6¢ KDREI2 17.340.3d KDRE25 - KDRE42 0.3£0.3a
KDRE2 80:0.0b | KDREI3 13.0:0.7c | KDRE26 11.5:£03c | KDRE43 7320.1b
KDRE3 6.3+0.3b KDRE 14 11.7+1.3¢ KDRE28 12.7+0.4¢ KDRE44 5.3+0.4b
KDRE4 6.3£0.3b KDREIS 4.740.1a KDRE31 4.0+0.2a KDRE47 5.0+0.6b
KDRES 8.0400b | KDREI 83+03b | KDRE32 47+03a | KDRE48 9.3+0.3b
KDRE6 80:00b | KDRE20 33032 | KDRE33 50002 | KDRES0 7.740.1b
KDRE7 7.70.1b KDRE21 - KDRE34 3.7+0.1a KDRES1 7.7+0.1b
KDRES 7.3+0.1b | KDRE22 2.3+0.3a | KDRE37 4.040.2a | KDRES54 5.0+0.9b
KDRE9 11.7+0.6¢ KDRE23 3.3£0.3a KDRE39 4.7+0.3a KDRES56 6.0+0.8b
KDRE11 14.0+1.7¢ KDRE24 - KDRE41 19.3+0.3d KDREG60 8.3+0.8b

TE: = PR AU SRS PTG G CK S-); SeSCF BRI 7R 28 e A 3, A RH IRl R 22 5+ %
Note: —: No antagonistic activates to tested pathogens. Same letters presented in the data means no significant difference among tested iso-
lates. Different letters means the difference was significant.
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Table 3 The control effects of antagonistic nodule endophytic bacteria against Fusarium oxysporum in pot tests

- NIECE A 22 AR B S Bk
i Desease indix Relative control effect (%) Mean control
No. 5
80 d 90 d 100 d 80 d 90 d 100 d effect (%)
KDRE12 23.89 26.76 38.80 72.01 70.02 59.30 67.11
KDRE41 20.04 34.85 18.60 76.52 60.95 80.49 72.65
CK, 82.65 87.59 94.62 = = = =
CK, 0 0 0 = = = =

E1 HRERHERERIEER

Fig. 1 The result of antagonistic nodule endophytic bacteria against to Fusarium oxysporum in pot tests
VE: CK: XF M8, AH%ERD Fusarium oxysporum; KDRE12, KDRE41: 32l PN A NG )5 B Rl F oxysporum. C: JEJp A AR 25305 1 .
Note: CK: Control inoculated Fusarium oxysporum; KDRE12, KDRE41: Inoculating endophytic bacteria with F. oxysporum. C: Stems of

cotton Fusarium wilt plant.
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