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Abstract: [Objective] This study explored the colonization capability of Verticillium dahliae antago-

nistic Streptomyces in the root of cotton and effects of the tested Streptomyces on cotton leaf photosynthet-

ic characteristics. [Method) Using pot experiments and traditional cultured-based microbiological method,

the effects of four strains of Verticillium dahliae antagonistic Streptomyces on cotton growth,leaf photo-

synthetic characteristics and colonization capability in the root of cotton were studied. Cottons only inocula-

ted VD were the controls. [Result] @O Inoculation of Streptomyces 25,Z,,and Z,; individually or mixed

with V. dahliae significantly promoted the net photosynthetic rate, transpiration rate, and stomatal con-

(R BT 2012-11-19

[(HeumH] ERARFEESTH(41261065)

[fE& ] BUBERT (1988—) 4, Wi B 3% A 7E 50 4, 32 20 )\ 0 2k 0 B2 U 5%

GEEES] BERZEAST—), 5 B kA #8%, 8N E AWM. E-mail: xuequanhong@163. com



509 3

BLIGE T » 45 - 455 DT 2 R 0T A 46 01 916 £ R A 0 2 iy B CELAE AR AR AR P 19 5 B 79

ductance. @ The fresh plant weights and fresh root weights of cotton seedlings were promoted by all four

strains,among which Z, had the steadiest growth promotion effect on cotton. The cotton root lengths and

fresh root weights increased by 56. 6% —58. 1% and 45. 9% —54. 0% after one inoculation, respectively
with Z, compared to controls(P<C0. 05). @ Both individual inoculation of or mixed with V. dahliae Z,; .25,

and X, steadily colonized in root of cotton. After 60 days of inoculation, the populations were still up to

(2.0—32.0) X 10* cfu/g in the root of cotton. Z, could colony in root as well with fewer amounts after

double inoculations. [Conclusion] The tested Streptomyces could promote growth and leaf photosynthetic

characteristics of cotton. The population of Streptomyces in the root of cotton could increase by double in-

oculations.

Key words: Strepromyces; Verticillium dahliae; colonization; photosynthetic characteristics; growth

promotion;cotton
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JE ) SPAD {E s A LI-6400P i #5 xO6 4 1 Al
EALT FAF 09 5 00—12 + 00 I 5 A AL 16 4 it 7 1Y
B A (Pn) ZEBE AR (Tr) SALFE (Gs) | i ]
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Table 1  Effect of antagonistic streptomycetes inoculation on green degrees of cotton seedlings
Trgffem SPAD 1§ ACK/ % Trfflffem SPAD & AVD/ %
CK 50.3+1.2a — VD 48.8+2.5 b —
25 50.0+£1.8 a —0.7 25+VD 53.443.8 a 9.4
Zy 53.1+3.3 a 5.4 Zy+VD 50.6+2.8 ab 3.7
Zis 51.7+3.2 a 2.6 Z15+VD 51.242.8 ab 4.8
Xy 50.5+2.3 a 0.3 X, +VD 48.9+2.0b 0.2

T [ S0 BOHE J5 AR S TR /NG 1 308 4% 4 B 5 HO0T BT L 22 53k i # /K P (P<<0. 05) . TR .

Note: Lowercase letters indicate significant differences at the P<C0. 05 level among different treatments. The same below.

2.1.2 RAABIBA HER 2 AT, SR E B
R I BR X, AL BRAR AL L) B 0O G e A [
AL, Ho Ay 3 Wb 5 0 Ak BEAR AL 2 1 B vl & R |
SAL T K ZE I R Ay i B CK O3 14, 706 ~
25.6%,39. 7% ~49. 8% K& 31. 2% ~49. 2% . £ 57
PR3] 5 2K P (P<<0.05), 4 Wbk ool 4
AbFE M E] CO, ¥ JE 8 CK FRAR T 17. 300 ~
24. 3%, 5 CK 22 5 ¥ 3k 3] i 2 /K (P<C0. 05),
RS VD IR G R L b, Z, + VD &b 3%}

LSA
2

FRAEANT 4 TG A A BRAR br 1 52 ) 1 38 2% /K F
(P<C0.05) , Hue A5 38 RAL T BE S 28 W 3 %2 )
W VD Mo B A A BRSO T 29. 1%, 47. 9% K&
35. 7% Ml COMRBERRAR T 12.1%:X,.Zi; 5 VD
R G H R b SRR AL A i O G AR VD HUd 4 Fh
AEFR A AN T 32, 5% 24. 8% . 22 AR B F
IR (P<C0. 05) , Ho Ay R A 4 b Ak 3R AR A6 &) v 1) 1
GG A AL T RS R VD B b 2

LB AT AN ] B B 1 o L 2 S B R TR 3 25 K F

K2 HU#EENRESELESHENRNE

Table 2 Effect of antagonistic streptomycetes inoculation on photosynthetic parameters of cotton seedlings

W B K P>/ ARG/ MR (Tr)/ Wl COL W TE (Cir/
Ak 3 (pmol » m™% « s 1) (107 ?mol e m 2 +s 1) (mmol « “2 + s 1) (pmol+ 2+ s
Treatment Net photosynthetic rate Stomatal conductance Transpiration rate Intercellular CO; concentration
X+S ACK/ % X+S ACK/ % X+S ACK/ % X+S ACK/ %
CK 8.04+0.7 b — 4.2+0.5 b — 2.7+0.4 ¢ — 299.8+24.2 a —
25 10.0£0.7 a 25.6 6.2+1.1a 47.1 4.140.7 a 49.2 235.2426.2 b —21.5
Zy 9.240.6 a 15.8 6.320.9 a 49. 8 3.640.6 ab 31.2 226.8422.4 b —24.3
Zis 9.240.8 a 14.7 5.940.7 a 39.7 3.940.4a 41.4 235.6+6.6 b —21.4
Xy 7.6+£0.7b —5.0 4.610.5b 8.7 3.0£0.3 be 8.2 247.8+6.1b —17.3
ol a AR (P / L FEG/ AEIEHR(Tr)/ Jgi) CO. #eE (C/
Ak 3 (pmol » m™2 « s 1) (10 ?mol e m 2 +s 1) (mmol « “2 + s 1) (pmol + ~2 s H)
Treatment Net photosynthetic rate Stomatal conductance Transpiration rate Intercellular CO; concentration
X+s AVD/ % X+£s AVD/ % X+S AVD/ % X+s AVD/ %
VD 6.4+1.1b — 4.1+1.1b — 2.7+0.7b — 230.8+24.8 a —
25+VD 7.54+1.2 ab 16.7 4.9%+1.0 ab 18.0 3.140.5 ab 12.5 232.6+23.6 a 0.8
Zy+VD 8.3+1.1a 29.1 6.1+1.4a 47.9 3.7+0.7 a 35.7 202.8+15.3 b  —12.1
Z13+VD 8.0+1.0a 24.8 4.940.8 ab 18.7 3.140.5 ab 12.8 246.0+13.7 a 6.6
X, +VD 8.540.4a 32.5 5.440.5 ab 31.4 3.340.3 ab 21.6 223.8%x14.2ab  —3.0

2.2 RNEgEEENBEYEERKNZ N

2.2.1 HEHAERSERET WFE 3 ATHLL REER
W R W PE M AR AL MR B T 5. 25,2, M X, B
42 b Ak B B (%) B bk fE BT i 4 ) B CK B 1
16.8%,21. 7% & 30. 4%, 22 5 Y7358 i 3 /K (P<<
0.05) 31 Zis A A B S CK 2 RR W2, 4 #
BER S VD IR A SR A B . M 16 58 bk 6 T i 5
VD S b B 22 5 2438 2 K F- (P<<0. 05)

IEA
2

A PREERE X ARAE S MR &5 58 i R A —, Zo X,
WO R K Z, 5 VD IR A 12 R AL P AR B 4R S AR
AERR T I 0E 2 ) A 24, 1%6.,9. 5% K 17.8% . LI L
SRR W B —E R AR R AR
£ VD FEFEMZ AT A By 4 55 TR X 2 b 5 6 (1)
PEEEHER R, Hdh Z, RigpmEmms s
VD IR & H A R B A EH L2, 5 VD
TR A G IR A BOR e Z, B b R st B 4
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Table 3 Effect of antagonistic streptomycetes inoculation on plant heights and fresh plant weights of cotton seedlings
PR /cm WA/ (g KD B/ cm BREE TR/ (g D)
Ak B Plant height Fresh plant weight pise) Plant height Fresh plant weight
Treatment Treatment
X+S ACK/ % X+S ACK/ % X+S AVD/ % X+S AVD/ %
CK 25.7+0.7 ¢ — 2.7+0.3 ¢ — VD 24.8+1.2 b — 2.64+0.3b -
25 25.9%3.7¢ 0.6 3.240.3 ab 16.8 25+VD 22.04+1.2c¢ —11.4 3.2+£0.4 a 21.2
Zy 31.9+1.0 a 24.1 3.34+0.4 ab 21.7 Zo+VD  29.2+1.4 a 17.8 3.3+0.4 a 27.3
Zi3 23.240.8d —9.9 3.040. 3 be 9.3 Zi;+VD 24.54+1.5b —1.0 3.4£0.4 a 31.1
Xy 28.1+1.9b 9.5 3.64+0.4 a 30. 4 X, +VD 25.44+1.6b 2.5 3.24+0.3 a 20.7
2.2.2 MAEREASHEET HRERATUAEH ML CKHINT 116.2%6(P<<0.05), #& W5 VD IRA

HERE WX A A AR R A KA B B2, 1 4% Fh
25 Ab B e B R D 4 R TR L 25 R Zo Y e Al
A6 B AR FR A B R AR AR 6 BT o, v Zo Bk 4 b 4k 2
M AL AR R K B AR R & T & 4y 9 38 CK 3
56. 600 fil 54. 000, H 25 5 343K 3 g K F (P <
0. 05) 525 BALl3 i Ab B A A6 40 1 AR AR B T B AR

FEFPEL B X, VD Zh 34N, Hr 3 #REERE A 5 VD
A HE R B REAS [A) B2 B Hb AR SEARAE S AR R A K
Hrr Z, 5 VD 1 & R0 ab 2109 42 4 FH 5 W1 0, A
A6 2)7 v R A R BE AR R 6 o 2 A VD ol 42 b gk B
SrBE T 58. 1% 1 45.9%

R4 HRSESENBESERFEKOZN

Table 4 Effect of antagonistic streptomycetes inoculation on root growth of cotton seedlings

Rl VR 3L b R &R K JE/cm Root length MBS/ (g« B 1) Fresh root weight
Inoculation times Treatment X+S ACK/ % X+S ACK/%
CK 3.44+0.6b — 0.44+0.1c¢ —
25 3.5+0.9b 2.6 0.84+0.2 a 116. 2
1% . - -
Zo 5.3+2.5a 56. 6 0.6+0.2 b 54.0
Once
Z1s 3.3+0.8 b —3.6 0.6+0.2 be 51.6
Xy 3.2£0.9b —4.3 0.5%0.2 be 27.4
CK 11.9+1.6 b — 3.04+0.7 ab —
25 13.743.5 ab 15.0 3.2+0.3 a 5.9
o
2w Z 14.1£3.9 ab 18.2 2.940.6 ab —41.4
Twice
Zis 10.7£3.3 b —10.2 2.0£0.3 ¢ —34.9
Xy 16.444.1a 37.8 2.5+0.4 be —17.4
Rl VR B b 31 R A K JE/cm Root length WARMETE /(g « k1) Fresh root weight
Inoculation times Treatment X+S AVD/ % X+S AVD/ %
VD 3.040.9 be — 0.4+0.1b —
25+VD 3.54+0.8 b 17.6 0.540.2 ab 14.6
Y
éﬁi Zy+VD 4.740.7 a 58. 1 0.640.2 a 45.9
Z13+VD 3.041.0 be 1.9 0.64+0.2 a 55.5
X,+VD 2.5+0.5 ¢ —15.0 0.44+0.2 b —6.6
VD 9.7+1.6 a — 2.34+0.2 a —
25+VD 13.34+2.1a 37.2 2.94+0.7a 23.9
W
2| Zo+VD 12.941.5a 33. 1 2.640.3 a 9.7
Twice
Z13+VD 13.6+£3.9 a 39.6 2.9£0.9a 24.1
X;+VD 11.64+4.9 a 18.9 3.0+0.6 a 28.8
4 DL 2 KRB A R B 65 VD R BB AL BB 9

SRR X R FEAR R A KA — R, R P B
PR A F R, R X R b A B AR AR R K B CK
WER AL ARG W M b B S CK 2
AN, A RESERYS VDIREG %ﬁifﬂ%féﬁm
R R A B FIAR 2R M 0T o A8 VD B 422 o Ak 3 53 1) 14
hn18.9%~39. 6% Ml 9. 7% ~28. 8% ,{H 2 F ¥ K
KB EK . G3Hh 2o Hoph 42 A b B X AR R AR K

BUOUAH B2, A R A B RAR 2R f6F J5T 3 09 3 I 4 S o
39.6 %M1 24. 1% 3 5 25,7, B Rh AL ¥4 CK 9
HOMEAH LG 3X 2 BR RS VD IR G A AL B AR R K
JEFIAR 2 o7 5t A8 VD B0 432 Ak 3 ) 3 i T )
.
2.3 ERHESERERERANNEREBERL

M5 A5, 38 1 WRET, Zi,.25.X, Rig s
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PRk & 5 VD IR A 4 R, 368 7 AR AR AR N A .
TE B B2 B oAb B L X, Y E B R B oKL AT Ok )
32.0X10% cfu/g; IRA AL, 25+ VD Ab B (1)
FEFHR R R, 4. 7X10° cfu/g, Zi; 5 VDR &
Tl B 5 DA 4 0 B R Z B R AR B B I T

65. 026, X, 5 VD {45 4 Fh i 2 5 i A X Sl %
Fob kb Bl > T 93, 800 R W] VD XFIX 2 Bk B 7R A AL
MY RE I BE T R M B R o Zo ANIE R A 42 A ik
Je 5 VD RG M BIARRETEA AL AR N TR E RE FH .

RS HNHBEEAERERNNEEE

Table 5 Colonization quantities of the antagonistic streptomycetes on the roots of cotton

EH A (X10% cfu/g)
Qb Colonization quantity

SER R (X102 cfu/g)
Ab g Colonization quantity

Treatment R 1 R 2 Ik AZH/% Treatment Rh 1R R 2 % AZH/%
Once inoculation Twice inoculation Once inoculation Twice inoculation
CK 0 0 — VD 0 0 —
25 6.7+6.4 17.846. 1 166.9 25+VD 4.7+1.2 43.846.3 837.9
Zy 0 10.0+4.0 — Zy+VD 0 9.1+1.4 —
Zz 2.0£0.0 389.0+74.9 19 350.0 Z13+VD 3.3%£1.2 79.2+13.2 2278.4
Xi 32.0£8.7 58.7+11.6 83.4 X, +VD 2.040.0 13.3£2.7 565.0

1% 5 38 T, JE R 2 U B A T R R 7R A VD
J5i BEAE HEBE RS B ZEARAEAR N 5 . 55 2 R 30 d
B RIS R A R S VD IR G M. 4 HRBE %
A TEAR AL AR PO 9 5 B i B B R 1 Wi B B
T Zs B FORT S VD TR G 32 R s A 22 B 1 e
B R BN 1WA 4 3 T 193, 5 1 22, 78 fi
X, fsE iR Ak 83. 4% Ml 565% . ZoEfh 2
U L e AR AR AL AR PN B F S B R T 4 PR S
Frp i, Zy R RS VD IR A R Y 5 B
A RR 100X 107 1 9. 1X10° cfu/g.,

3 shik 5

Je e VR R Y LA A A7 G HE . RAE R B
e e a eI 2 e = AR K. fF5e & B
JeA A A A A A RE e R P Ot B AR
FIFE L ARRR R R B AR O R R S VD R
o HEl B R T A AT R S AR AR A 1 B OE S R R
fLTFBE R R BRI 8] CO, WRBE . v Zo %
i AE 8 B 5 2R BV B0 52 i B AN R R R
WAL VD, Z, fefiab B Y CK LB M VD 4b 2
RRAE L) B ) O A A AL 5 B AR R i ]
CO, WEEFHI . 5 HMEs VD 4B L. 75
VD FETE R b B A Zo AT By 1k 5 T T N A AR DG
FRETTI BT o AE AL W B IR T AR B
TE AR BRAR P9 E B 55 115 2 TR E T2 I RE 78 AT A% 4 A
o OCHE . E B BE I I SE 4 e T SRR AR B AR )
RAEAE BRI A0 A5 0F L S B A AR X e
240 BT A A AR Y R B R R AT TRSE L AR R A
PO T H A B A R FEL AR E T L R 5 A A R 2R
FI R A AR AEAR N Y E AT I8 31 107 cfu/ g, I HLAR

FRECE M BR TG P . BV A S B L 4 Fh 45
d J&5 AL B Z 0N RS B AN A DS45-2 TEAR AL AL N 1Y i
B Al A 2.35X 10" /g, 0 H FTE A WG T4 4R
B R A DU B A TR CE AT B AR BB A B AT

A BIF 5 A3 ) B BN 8 SR TE B A IR S
VD IR HEF S5 T Y REAE AR AL AR N 2 5, (H 2 8
TR EMERIAA —, Hrp 7, X, .25 X 3 BREE & W
AETE M AL AR P o o il . R ILAE P 4% 60 d BT,
TERBAEA P Y 2 58 2 5 AR 3K 3] (2. 0~32. 0) X 10
cfu/g, KW 3 MREER W 5 1 FMA W Z 5w 4
AE 1300 RETEAR AL AR N AR el . e Ah AN ) i 7
PR E FE AR 1 2R R VD W AN [E], Hoh Zy, 0
X, W Z VD BB K 35 1 ki, VD [ 47
FEA RN T Zos TERB AL N 9 o B o S i e 5 o i 4
Bl Zs M T 65. 0% .1 X, W5 2Z A . H VD ##
A B A A B R A X, BRI T 93.8% . T
e 2 K5 2oy 8 Bl B RBCGEM 1 WA KR B 1Y
TS Z, B B R RN S VD IR A B R 0 R B
Bl 193.5 F0 22, 78 4%, U BH 4% 25 1 ) 70 0 R
AL 2 G B RE R F 5 P AE R AEAR N .
TR R A & B, USR5 R AR R T 4R T A BABUR
PN BH

B A G 7 e AR AR RCR R A R A T AR
FH o AFUBE 55 B B8 5 08 AR AR 22 I 2 5 A 76 A G M
ORI, AR LB R RS RS
VD IR G R, 4 pR At UEE R B A BB 4 5 A A
RERRAIAR R A TR B R Zo 25 fRAEH K
P25 AR R AEAR P9 0% 5 G P SR A DG Zo 1
FESHRE IR 2 R HAR AR B ITRE . 2 X0 1Y
8 A R 37 FLAE A G AR PN o BE S I K R



54 P AR K4 SRR D

541 %

A VD FEAE Y, X 5 B R R X I Ok
DT 93,800 BB E T i FIUAR R G O e 24 A B 4
M A AR RS 2o 5 VD IRG MG . 2
B2 NI o (5 B AR A PR ORITAR AR i Jo e ) A R

AWFFEAE R KW e VD e 5 1 Al ik 2
B AR AR A2 R ADE & AR A B, b Zo /9
e A= ROR T B 2 . VD WA A F TEER W Zs i
AR K45 . R T DU, FE A VD 7 1R 1Y 3%
PEAR T AP L3 2 B AR A7) 2% B AT i R AR A6 A A 4
7 G A R R B AR . AR S BRI R AT LA 2
TE A3 38 8] 22 YRR Zy T Zys 03 i 0K 4 i /Y
J7 U » PR BE 7 TR 7E AR T AP A R0 18 B B R K LA
S BB o Al A A

[ &% k]

[1] EFM, A 77 a . U7 R R AR B 280 v v i B o R 8 [T .
AE YR PR A, 1999,29(2) 181-189.

Wang L. M,Shi L Y. Identification of defoliating strains of Ver-
ticillium dahliae from cotton in north China [J]. Acta Phyto-
pathologica Sinica,1999,29(2) :181-189. (in Chinese)

[2] FAJRAE . 3k K B9 Z 0, 45, K N 56 5 B 78 B AE 5 Al 1 S0
T ARBEFE [ oh [ gl B2, 2000, 33(2) : 51-57.

Zhou Z H,Zhang T Z,Pan J J,et al. Pathogenicity differentia-
tion of Verticillium dahliae on cotton varieties [ ] ]. Scientia
Agricultura Sinica,2000,33(2) :51-57. (in Chinese)

(3] PMECH B2 B, 55 0 TR i 700 6 i 4 R R AR X A

WX FR B B B R AR AR LD ], v Ab RARRE B R 2 %
R : BRBEFA WL, 2009,37(12) :153-158.
Sun J Z,Xue Q H, Tang M, et al. Study on the effect of actino-
mycetes on microflora of replanted strawberry’s root domain
and the bio-control effectiveness [ J]. Journal of Northwest
A&.F University: Nat Sci Edi,2009,37(12):153-158. (in Chi-
nese)

[4] BBt EERE B 18 5. MUK R4l A K Kot
PPO & MRy m (1], P4l 2241, 2010, 19(9) : 48-54.
Duan C M,Xue Q H,Zhao J, et al. Effects of antimicrobial acti-
nomyces on growth and PPO activity in cucumber [ J]. Acta
Agriculturae Boreali-Occidentalis Sinica, 2010, 19 (9): 48-54.
(in Chinese)

(5] BR Z8.B¥IRZ7, HIOGHE . 5. JI0Zk o 6 A A6 & 1 2R K R b BB

Jiiy sz [J]. padbAgel 4% . 2010, 19(8) : 84-89.
Chen Q,Xue Q H,Shen G H,et al. Effect of actinomyces seed
coating agent on cotton growth and drought resistance [ J]. Ac-
ta Agriculturae Boreali-Occidentalis Sinica,2010,19(8) :84-89.
(in Chinese)

(6] W BRI, G5, MK 98 28 05 J5T 0T 1A MR 0 A
A RIS K g S PE RS L) ). AP B2 R, 2012, 421
73-83.

Xue L,Xue Q H,LuJ J.et al. Influence of Verticillium dahliae

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

mycelium on 4 types of extracellular hydrolases activity of
Streptomyces [ J]. Acta Phytopathologica Sinica,2012,42(1);
73-83. (in Chinese)
mE A AV XA S RS PUEBE R 0 I B A A
BIE S 8 & 9w [T 1. f 9 4R B 2% 4, 2012, 39 (4) : 289-
296.
Xue L, Wang J T, Liu X C, et al. Inhibition of antagonistic
Streptomyces spp. on microsclerotia formation and germination
of Verticillium dahliae [J]. Acta Phytophylacica Sinica,2012,
39(4):289-296. (in Chinese)
BE FRLEEIRE B B SE. R S A T TA AR X B A A A B
Pt % P A RO e [T, AR AE 4], 2012, 24 (1) 1 78~
84.
Xue L,Xue Q H,Zhao J,et al. Influence of Verticillium dahli-
ae mycelium on extracellular proteases and antifungal activity
of Streptomyces []J]. Cotton Science, 2012, 24 (1) ;78-84. (in
Chinese)
Xue L,Xue Q H,Chen Q,et al. Isolation and evaluation of rhi-
zosphere actinomycetes with potential application for biocontrol
of Verticillium wilt of cotton [J]. Crop Protection, 2013, 43
231-240.
FEBHAR B R R AT LR 4. UAE W 2 S R (M. P42
T S M RS 7], 2000 . 383-384.
Cheng L J,Xue Q H,Lai H X, et al. Microbe experiment tech-
nology [M]. Xi’an: World Publishing Corporation, 2000 :383-
384. (in Chinese)
RMTE AL W XTS5 OLE X IO & R AL R T
B 5200 (], A 2 412 2009, 44(5) . 587-593.
Song X S,Ren J,Liu X M, et al. Effects of photosynthetic bac-
teria on photosynthesis and antioxidative isoenzymes in cu-
cumber (Cucumis sativus) [J]. Chinese Bulletin of Botany,
2009,44(5) :587-593. (in Chinese)
S IR R R s B N A R RN PO E N GRS U
AP [T, 7 PG, 2011,31(5) :668-673.
Wu K C, Liang J, Wei L P, et al. Effects of nitrogen fixing
bacteria on photosynthesis and chlorophyll fluorescence in
sugarcane at elongating stage [ J]. Guihaia,2011,31(5):668-
673. (in Chinese)
ARVEAR L PR, b AT A5 20 TR TE AR AR PR S S A 0 R e TR
# [J]. %44, 2010,29(6) :1235-1239.
Nian H J,Chen L. M. Factors affecting the competitive coloni-
zation of beneficial bacteria in plant rhizosphere: A review
[J]. Chinese Journal of Ecology,2010,29(6):1235-1239. (in
Chinese)
TR AR AL, G AR AL B SR POAN B HMB-1005
HeE MOETE L)1, v RS R, 2011(2) - 84-87.
Guo H J,Li S N,Li H Y,et al. Studies on identification and
colonization of antagonistic bacteria HMB-1005 to cotton Ver-
ticillium dahliae [J]. Soil and Fertilizer Sciences in China,

2011(2) :84-87. (in Chinese)

(F#% 90 70)



