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Effect of Different Concentration Bacillus subtilis Aqua on Controlling and
Preventing Cucumber Fusarium Wilt
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( College of Agronomy, Northeast Agricultural University, Harbin 150030, Heilongjiang, China )

Abstract: To evaluate the control effect of Bacillus subtilis aqua ( 2.5 x 10" cfu + L™ Bacillus
subtilis ) against cucumber Fusarium wilt, and to know its influence on cucumber growth and
production, we carried out plot test in fields from 2008 to 2009. The results indicated that the control
efficiencies of 8.3 x 10” ¢fu * L' were 81.8% and 77.5%, respectively, which were significant higher
than 5.0 x 10’ ¢fu * L™'and 3.1 x 10” ¢fu * L™, but there was no significant difference as 50% carbendazim

(WP ) treatment. Besides, B. subtilis aqua was safe to cucumber and has certain effect on its yield
increasing. Compared with other treatments, 8.3 x 10’ cfu *+ L' AS treatment has the best effect on
increasing production. The yield increase rates in 2008 and 2009 was 5.8% and 10.0%, respectively.
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FERE D) 3 W E PR R Th R B T RAFAUVE FIBUR , IR Jie S mT AR 48 Ak 2 24 350 1)
BT (Shoda, 2000 ). FAE 1879 4, i FEZEAIFT Bk AE A —Fh AL 9N T4l A2 7 (Kilian
etal., 2000 ), 78 H PR, AiHZF A E MBI600 7E4[E ) MicroBio Group Ltd. Al H 7
Y Idemistu Kosan Co. Lid. Z5 3R AW IC, JREfT =tk A=, T BiiAHE 20 . AR EMR
PRI KR . VR SR s B IR R R E TR 2 0 B TORE 220 B B I B VA AL
SRS BERAT R, G0 BO3 (Bik 45, 2007 ). 3512A (Z5fF 4%, 2008 ). B29 ( 2=k 4%,
2009 ). B504 (M %5, 2009 ) F1 B579 ( Chen et al., 2010) %5 (H ZH 5 25 T 15 7 4 1) 45
EEBRGEGI ATV, BAE b e T RIEVER, W REEIE I Y 1 i) IR (4R
Bz 4, 2009). FUCTESEBRR I, W45 A Y R e B IR BE 250, 25 SA B ZE AT 1R Y FH i)
BTG . ARG IR TR S ZE AT B KGR ( AS) A [ T 44 25 06 8 TR 2506 A B YA R, JF
55 A2 A 250 AT A, B ARG R ZE AT BT B TORG 259 1 B RT3, Aol 2B 7= 1 A A
FLIEAFT I AS BiTR B TR 22005 5 SRl 2244l

1 #MR57HE

1.1 REH R

BEAZHIH 2.5 x 10" cfu « L' AEHZE AT AS (2 [E ABITEP BB A RA T ); 50% L H R
AR (WP ) (LR IR R R 2546 TABRAF ).

Pt 5 Rl oM AR U R B IO 12 5
1.2 RKWHZE

2008, 2009 4F- 73 HI7E HA IR VT4 SO T SUAE FIA JRETH & 15 X 5248 £ 6 IR 8 R 7
. P M A B N EE b, A — 47 B TURS 0 A B . B T S 2 Ay ik PR 3h BT
fa) B4 4 R ML S 26.8 g - kg, pH {H 6.3, 2008 4E 2 A 26 Hi#&F, 4 A 10 HEH;
JEHIR RN R R L, IR YLUR A 32.6 g - kg, pH{H 6.1, 2009 4F 3 H 1 H#&F,
4 H 13 HEM ., EHETGEEK, &M EE YK IR R LT, &G R A B & 1T .
1.2.1 XEEH RIS 5 NEEE, B @ 3.1 x10° efu + LT R ZEAATE AS (Fi Bk 800 i
W)y @ 5.0x 107 cfu « LA FEZEMIAT I AS (HiBE 500 57 ); @ 8.3 x 107 cfu + L7 A w0 2F f AT B
AS (FiBE 300 f5 ); @ 833 mg -« L7 50% LW R WP (Fikt 600 57 ); & I/KXTHE.

IR At 2y 3 . RANINES 1 2y . BRI 0.5 em (98 FN T2 A [6) 4b 21 24 511
H 10 min, WTJE0 B, BARTTAAS IS . R BOARE, XA K e 4tk
PEATH A . BEARIT FNUA AL 4 AR 1 3k, bk 100 mL. R KX 3T ¥:, BXEH 80m’, 41K
WA MAEIXS AL 5 RIREE, BEAEE 2 bR, OSBRI 10 BR
122 #HaoRd BHRJE 30, 45, 60 d A BURAZE R AW IGO0, & AR AR 5 (1997 )
PR 2205 0 17 7 bR HEGE T 45 PO MRE, THE R . RS R R BRSOk .

2 BRE5HH

2.1 MEFAFE ASKENHERAHEREHER

2008, 2009 443l AE AU T SO BE FTIG JR I T U7 XS24 £ G AR R 7RG 2 25 FRAT I AS
X AR ZSE B 0 50 . MR R AETEOE, mT RIS R E . RS 225 B A,
RN TR AR A2 5, Horh 2009 AELERG IR I T A 5 X SR AR £ 6 IR KM AL 2205 00 & AR
HH . bE 2008 AF XU T SO A 7™ =, (L FH [B] 4 & e R SR EUE R] o 2 TVR Rl S 21 B8 3 A 45 Ah 21
YR LW, BA)E 30 d IR, 30 ~45 dRE A BIGE, 45~ 60 d JiiE & BE R ke .
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M 1 A LAE Y, 2008 4EF1 2009 4EF 4T 45 ~ 60 d Al fE ZFEHIFT B AS KA B K 50% 2 5 7 WP
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B 1 2008, 2009 &£ & N#ZEHHEBEZKER

M HL G 60 d Aifi B ZFFRAT R AS X 28 TR A
Fn BT A E (£ 1), 3 MAFE
A B o A Ak 3E6E B TORE 28 9 1Y BT IR SR AE
64.0% ~ 81.8%2 8], HH 8.3 x 10° ¢fu + L7 4
FLZEHUFT R AS BIBHIRROR R AF, 5 50% 21
R WP BIBH R o
22 HEFAFE ASHENEKHNZEME

BN OIR = . W BORIAR 2L 3 s hRimy
AR ER (R 2), RELIANFE A FEA) H
JIAEAR P ARG LRI — 25 55, H 8.3 x
10°cfu * L', 5.0x 10°cfu + L' F1 3.1 x 10°cfu - L'
WL ZEFRAT B AS AL FELL K 50% Z 0 R WP Ab B
5K R LU R AR K IR R, Ui AL B2
FOAF IR AS XA K% 4, oA R,

60

x1 ELBHG 60 d HEFAEIFE AS
Xt 2= 9% B H R B I8 SR
Py IRES Lt *ﬁ%@rﬁ B iR AL
W% W %
2008 3.1x 10°cfu « L' AHFEMFTH AS 32b 23b 70.1c
5.0 10°cfu + LR ZEFATE AS 2.6 ¢ 1.8¢c  76.6b
8.3x 10°cfu « L' MR ZEHFFE AS 1.9d  14c  81.8a
833 mg * L7 50%LH % WP 2.1d 15¢ 80.5a
HK (CK) 10.3a 7.7a —
2009 3.1x 10’cfu « LM HZEMAFE AS 150 12.0b  64.0¢
5.0 10°cfu + LR ZEFATEE AS 12.5¢ 92¢  725b
8.3x 10°cfu « L' MR ZE AT AS 9.0d  7.5d  77.5a
833 mg * L™ 50%LH % WP 9.3d 8.9¢ 73.4b
HK (CK) 35.0a  333a —

I RPFESEIE ARG FRRIRZER BE (0 =0.05);
ESGE

K2 WHEFAAE ASHERERNZEURTEHNZIT

Efy ab3g Pk /em - # et MR # /% FEitlg W CK+% Zatiiis
2008  3.1x 10°cfu - LA H2EFIAT B AS 258+ 0.7 ab 35+03a 31.5+1.7ab  6609.5+2.4c¢ 2.1 ARIER
5.0% 10" cfu « L FZEHATH AS  26.0x 1.0 ab 35+03a 340+21a  6752.0x7.8b 43 AR IEH
8.3x 10°cfu + LM B ZEfIFF I AS  26.5£0.5a 3.6+04a 335+14a 6849.1£49a 5.8 ARIER
833 mg * L' 50%ZH R WP 26.5+0.6 a 37+05a 20.5+0.6bc  6505.9+3.3d 0.5 A RKIEH
K (CK) 25.0+£0.9b 34%04a 275+22c¢  6473.6+35e @ — HEARIEE
2009  3.1x 10"cfu « LA F 2EHATH AS  27.5£0.5a 3.7+0.4a 32.0£1.2ab  5696.4+2.0c¢ 8.0 ARIER
5.0% 10" cfu « L i F 2ZEHATH AS 2762 0.7 a 39+03a 32.0+2.1a 5743.8+3.5b 8.9 ARIER
8.3x 107cfu + L MM 2EfUFF I AS  27.8+0.5a 43+05a 33.0+1.0a 5801.8+55a  10.0 AR IEH
833 mg * L' 50%ZH R WP 27.5+03a 4.0+05a 20.5+0.5bc 5432.6+2.3d 3.0 A RKIEH
K (CK) 273+1.0a 4.0+03a 28.8+20c  52744x20e — HERIEHE
23 MEFEAFE ASHEN MM

PIAE R XIS 45 R R T, bl B 2R AT B AS X 8 TU™ AT — E WY B AR A, AN ) AR & b
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B R R 25, MRS Rl 8.3 x 107 cfu « LT MRS REZEAIFF I AS A0 35 7™ B
15, 2008 AF LI K B 5.8% , 2009 4F HLIE KX BEHE ™ 10.0%, I35 50% 2 # R WP AbH =
S (F£2).

3 g5

PIAE IR 0 25 R R W], AR ZR AT TR AS X 2 JICA 228 B AT B 0 B IR RCR , X i A K e
S, ATV TR R B IG . b 8.3 x 107 efu - LT ARG BZEAIAT R AS 1B 1A R Ak
FEYE YR B AT HARSE . 2008, 2009 4F 8.3 x 10” cfu + L7 A HEZEMIAT B8 AS XA 2599 1 B 33 5K
B9 R 81.8%H1 77.5%, War=ZAy 51K 5.8%F1 10.0%, W EET 5.0x 10" cfu « L1 3.1 x 10’
cfu « L' AN B ZEFOATIE AS KRB, R AE K AU ) A SC PR T, HEREME R 8.3 x 107 cfu « 1
i B ZEFRT B AS AbBE . FEARIRIE S, 8.3 x 107 cfu » LT M FZEAUFT B AS MBI IR SR S5 & 540
AP EEEHT 50%2 WA WP LR E2S, HAER —FER§IF, XABLE, XH
RIEFEH, L2 BTz 25% . Jeoh, A 2R AT Wik B AT — @ iy = EH .

Bl &b 2 0 Aty B 28 ST B A BV E ] 2 il o BRI DG T R R 2 AT TR ) B e AL o
MPLEEHYIE (25 4, 2004; 2585, %5, 2008 ), HATASEERN A4 2248 8 DL RS H0 05 B it
AT A AT RO BE A B I AR, E2 06 0 N 25 5 32 B PR 25 ), S80f 7 A 2 R a2k sk
FER , TR ARME A — o KB, i TR 27 6 % I8 S 1w F UE S R MR, Ll
KA (Bt 55, 2008 ). AR08 £ K DR, X KT AR HE T 0 A B 2R fAT I AS
Bl v B A 22 i 1T R AP/, Al LUFE 3 bRl A4 7
S 23k
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