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Disease—control Effect and Mechanism Research of Biological Organic Fertilizer on Tomato Bacterial Wilt
XTAO Xiang—zheng, LIU Ke—xing, LIAO Zong—wen
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Abstract: Two kinds of biological organic fertilizer FBOF1 and FBOF2 were made based on the decomposed organic wastes, in which the
functional bacteria such as Bacillus subtilis and Bacillus pumilus et al. were appended, and applied on the control of tomato bacterial wilt.
Meanwhile, the working mechanism was researched.The results indicated that the disease index of tomato bacterial wilt decreased and the
disease—control effect reached 27.6%~69.0% after utilizing the biological organic fertilizer, and the difference was obvious compared with the
untreated. The activities of polyphenol oxidase, phenylalanine ammonia lyase and peroxidase in plants improved. The activities of polyphenol
oxidase for FBOF1 and FBOF2 were 5.78, 4.98 U-g™+min™ respectively in 96 h, and 53.7%, 32.4% higher than the untreated. For the pheny—
lalanine ammonia lyase, the activities were 1.56, 0.77 U-g™+h™, and 205.9%, 51.0% higher compared with the untreated. However, for the
peroxidase, the difference was more obvious, and the activities for FBOF1, FBOF2 reached 0.79, 0.42 U+g™+min, whereas the untreated was
0.14 U-g!+min™ only. In addition, the soil microbiology diversity increased after applying the biological organic fertilizer. The results of culti—
vation for 48 h indicated that the treated AWCD of 15 d, 25 d, 40 d were all higher than the untreated, among which the 40 d’ AWCD of
FBOF2 reached the significant differences. The research also showed that the amounts of Ralstonia solanacearum and the microbial kinds in
the rhizosphere soil were affected by biological organic fertilizer. The numbers of bacterium and actinomyces increased, while for the Ralsto—
nia solanacearum it reduced evidently.
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Jita A B s 2 1 JLAF & J R SR BTV AR T R
i A AUE . AR S - A S IR L 1R
o A Y SRR, R I R R R B A
W, A BIAVEY) AR E R T — R . 2k
TKEEOIE T T G R A T A 4 R R
HEFRAT 2 A HIR R , TEXT B R W 23R 100% K 1%
LT, R R EAL 3 (49 R IR H AR 39%~50%, Ik
B ORI R I, i R R A RN AT S R A K
S bt (B HEFRAR AR R, [RIA AT AR [R) R B 4R v
BTN AN, LA IS R R, A RS
PR BT A MLHE X 2880 75 A 1) A 58 S [R) B B
TERR . Marvil J SEF ARl F3 TT HEAE B VA BRI
FAMRAELR B BAREFHIPTIEBOR - Raquel G SFEIRF
5% R Bt FA 15 P X% I 09 57 bl 22 4% B8 (Rhizoctonia
solani) B i B (Ralstonia solanacearum ) . 3-8/ Z B
(Sclerotium rolfsii )5 5 FYEY) A& F A MHIRIR
VAR, A AP RE] B4R & 130
AW AR SR IR BRI o AL SR SE
R ) T RS, AT B A AR B 1 S i A 3R
5, HRBUR T

ASCHSE T B A AL 374 R 0 8 s
A Tl BE A 1 RS A A8 AILE X 28 4 5 R ) B
BRCR, BTk T e & A 35 i B 2F /AT 1§ (Bacillus
subtilis ) 58/ T B ( Bacillus pumilus ) | 5 %5480
T B (Bacillus mucilaginosus ) #1175 Y6 {5 5. J B (Pseu—
domonas fluorescens ), 5 4 ¥ )8 Fn {2 A= & (plant
growth—promoting rhizobacteria, PGPR ) , H:H Ak B 25 1
FEEX At EA R IR A 5 R 27 1 e
THEEAE YA HLIE XS T AR My AR Y S e L) B A
Rik N 2By 8 AL EE (PPO) i ALY (POD ) FIZR Y
AR A (PAL) BVE AR, IR HAE - AT
THIHHRR.

1 #REFZE

L1 XBa#at

TIREAEYAHLUE 1 (FBOFL), ZhEEAEYIAHLAL 2
(FBOF2), ¥R R FNER B IRAT I O
i, HerP BB AT B AT b A T M i B
B e/ N A BTG R P ORAR PR 30 5
MEF LR R A B EHRERARIE S 2 S AR
PR30y JOLBEAALR GIM1A49 B ARE M
YIRSERT o LEYIA HUIE(BOF, iRIGS L FIAERE) , e Uk
WREBHRIA . BTRIERS ST T3],

&1 £MAEVRELER
Table 1 The physical and chemical index of biological
organic fertilizer
Hekl  pH 7K4M% BHLFI% Ni% P,04% K0/% THEERS R icfu- g
FBOF1 7.47 327 362 0.924 1.146 1.511 8.9x107
FBOF2 7.52 31.6 37.3 0932 1.043 1.643 5.1x107
BOF 743 30.5 350 3.00 180 120 2.6x107

& M5 R 5 (Rdlstonia solanacearum) , g 4 b
AT B R B I o 43 B AR R 5 T 0 b Pk “ 3
F 457, MBS TR AE P
1.2 iR A&

RABEMZRRL ik, FE T2 AW E(CK),
FBOF1.FBOF2 1 BOF 3t 4 /N ab38 , A= 45 HLAE i FR
BYHR 5 g-kg! +, AT 3 RER, FEHLHES . X5
HHRR 0.15 g-kg™ + . IHERRES 0.4 g-kg! LIS
B8P 0.105 g-keg™ =, FFAERAFNZS SEHAB AR , B IK
FRE 0.05 g-kg” . IBERRES 0.134 g-kg™ LFIGE L
£ 0.035 g-kg” £,

FARREFIRGSE 2% 0K EERGETE 2 min, RF
FATCH K R 2 e, & FhAe /N Rk v (8 HLAE 2
FEERE 3% 1:1IRATAD,20 d J5RH, B2 #.
BH M SRR, B 3.0x10° cfu-g” +, 8
Hi B R K B TR
1.2.1 JRiEREAE

FABEWIRTE RIRTERRE SR 5 B, 0 %R
T TCREIR 3 1 Bk 1/4 DI M R 2 E
FEMR 32 o RakE - 1/4~1/2 0T B R ;3
PR 172 DL BT RIEEE R 4 NSRS
BT RIBTRE=[ X ORERB AR EEE )/ (RRELE.
FIx R B B AEREUE)1x100, & 2d g% 11k,
1.2.2 PPO.POD #1 PAL jill 2

MiAE S 0.24.48.72.96 h BUH F A7 2 , FREL
R 25 0.5 g, e A BY B A TR BRI AR
R B B R, FEHILA 2 mL 0.2 mol - L™ B R
PIE M (pHB.8) & 0.1 g A BEHb , vk i 85 AL 5
¥, 2 mL SRR v ek B sk 2 Ik, A IEAED
&,4 °CF 5000 remin™ B.0> 15 min, _F1F R B A ERAH

(1)PPO WM E™. JIKY W & 50 mmol - L™ B
T2 50 2% & (pH6.8)2 mL #1 0.1 mol - L™ 482 Wy 1
mL, I AMES 100 pL, F7K LR IRES), 7 410 nm
A E BT EAE A0, 2R (28 °C)#'E 20 min J5 , WI5E
Al, DIE/NEHMEOD 311 0.01 BYBEE & X h— NS
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BA(U),Fm R U-glehs

(2)PAL Wl &P, 2 B &4 0.01 mol - L iR SN
22 P (pH8.8)3.9 mL. 0.6 mmol - L'L-ZE P48 1 mL
AVHIEF 0.1 mL, 25 RN L-2R N &R , 30 CAR IR 3
min, 7E 290 nm b ERTIE(E A0, it A 30 C/K ¥ 30
min J5I5E Al,30 min EGIE R A1-A0, DA/ NEHE
OD 3 0.01 fyff & E L h—NEE BAL(U), Rom
H U-g'-h™,

(3)POD WP KM M & A 0.1 mol - L7 BERR
HZZ i (pH7.8)3 mL A AIAES 15 wL 1 30% H,0,30
pL,32 CAKEHFH 5 min 5, IIAKERE 20 wL 5
filfimo ‘/@ 0.5 min @“ 1 Yj( OD 0, :/H\:@ﬂ 3 min, uﬁﬁ@l’
OD 3411 0.01 fEgEE X —ANBHERAL(U), Tom A
U-g'*min™,
1.2.3 +EEAEY ST

K A Biolog ECO #i B 5% A R A= ¥4 ALAE X 148
A R, 43 5IFERE 15.25.40 d JFEL
+ o, BT S BROCER[22].
1.2.4 HERAE YR E

BUREH 40 d Jo i H58, SR AR R AR L I 8
Hrh A BB R M E AR R R
A4 WNEBEROFERE, BEAFRRARR—5EF
X, BERABEERARMPLERE, SRR
TTC $EFHEP,
1.2.5 itk

% FH SAS 8.0 #HATEIE S 14387 (SAS Institute,
Gary, NC, USA ),

2 ER5H5H

2.1 MBI EHRHEEERN R
MFE 2 GRAT LR 1, AREWAYUEX EE
WA BIIaBCR, B8 27.6%~69.0%, FH L

R 2 £MEVEXNERERHRHIFER
Table 2 The disease—control effect of biological organic fertilizer

on tomato bacterial wilt

e FRIETEE Bh IR %
404 60 d 40 d 60 d
CK 34.4a 90.6a
FBOF1 12.5b 28.1c 63.7 69.0
FBOF2 21.9ab 65.6b 363 276
BOF 18.8ab 53.1b 453 414

AR AR TR AR BEEE R (P=0.05),

Note: Numbers with different letter in the same column show signifi—

cant differences at P<0.05.

FBOF1 % 5 £ 4T ,40.60 d B (9 9% 175 #8 B 45 71 K
12.5.28.1, 5xF B E, 257 B3, FE A 60 d
B A 5 H8 $RT LA 2], FBOF1 5 FBOF2 . BOF #f Lk
HIRE T B EKF, FAFEREER 40 d B AR RAE T
%, BEE BRI R, ZRFE BN EE , X B A S T 5L
BE 90 UL, [EAYEHIERIL T HEFE MBI
R
2.2 £YAENEXE A PPO.POD 1 PAL & RIS

WA YA HUIES , B ARN PPOPAL,
POD &M EIARFE M, B 1 4R 8, i
FBOF2 [y4b38 PPO {EMESE 1d BAE G, KE—IFE
PER U, Bl 5 287 T B, T il A FBOF1 i BOF () 4k
FHIN LB R FFa, PPO JEPE R e 8, = 4d
WA TR, CK H 28I B AR , BER T AE
YA YR A2,

*t PAL 15 (& 2), % f FBOF1 1 FBOF2 J5,
MEE 1 d FFERTE A B3, CK M B 2158 4 d —
B HBER, 554 d B FBOF1 B4R BEHE PAL 7§
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Figure 1 Effect of different biological organic fertilizer on the
tomato PPO activity
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B, N5 2 d EH POD {EHEAE BT, 2158 3 d Bk
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Figure 3 Effect of different biological organic fertilizer on the
tomato POD activity

2.3 EMAVEY HIEAEY SRR M

FH LB AR EE (AWCD ) 2 i B+ 3 i
HEYZHEMEN— T8, 3R 3 Bon, iEAAEYA L
JEJG , AWCD {E3E ., MIESR 48 h MEERE  7E 31
HukERstjE F FBOF1.FBOF2 F1 BOF (¥ 4b¥E AWCD {4
#EF CK, HA 4 15 d Bf, FIBOF fAb3E: AWCD
{H5 CK tHH 2R B3, % 40 d it F FBOF2 fyAb#E
HAWCD A5 CK Mtk Z R BE; MIESE 72h M5
RE,H 25,40 d BUEERT , A= 90 A WLIB AL FE A AWCD
{E#RE T CK, 22 535 B & /K AWCD {H 138 n 2 vk
F T MY RE SRR B HETR . [RIE AR &5 R AT
DIRIL, BlEBURERTRIAHESS , AWCD {E B A Z BT
R, A R R B T IR SRR R I T 3L
24 EYEVEN T EDPFEREYRHBENT
i)

K FE WA BT EUR A AT B R A Y
H—NEETFE, 7T DL EE A FE A YRR
BERI WK 4 FTLESR  HEYAEVILE , 48
BREEHAANFEBRERNEM; SEMBEERE CK
FBOF1.FBOF2 2 5 A K, BOF H & 1 F BB s B &
WAL Z s T A o FBOF1 35 /m B &, 5 H A Ab FAR
b, BB B EZERKTE; FHiE$E FBOF2 BOF

R 3 FEEMAVILLERN AWCD EELE
Table 3 The AWCD of different biological organic fertilizer treatment

s AWCD/48 h AWCD/72 h
15d 25d 40d 15d 25d 40d
CK 0.809 7b 0.653 3a 0.505 3b 1.332 4ba 0.972 9b 0.792 1b
FBOF1 0.906 9b 0.686 8a 0.809 9ba 1.304 3b 1.209 3a 1.137 6a
FBOF2 0.911 5b 0.825 6a 1.010 7a 1.425 3ba 1.262 8a 1.246 4a
BOF 1.203 5a 0.748 5a 0.827 5ba 1.442 5a 1.123 4ba 1.149 9a
R ARRFEAR B EEE 5 (P=0.05),
Note : Numbers with different letter in the same column show significant differences at P<0.05.
R 4 WAL TR REM BB ERR M (cfu-g' )
Table 4 The effect of biological organic fertilizer on the number of main microorganisms in soil(cfu*gsoil )
AbTE R (x107) BHFBELE(x10°) TR (x10°) FHHEE (x10°)
CK 2la 38a 28a 141a
FBOF1 24a 34a 72b -
FBOF2 24a 38a 3la 29b
BOF 29a 5la 33a 37b
1 “FRIRTE 107 AR LRI ; 2. F— = AR EAR B F 2 5 (P=0.05),
Note:1. The “~” in the table means no growth in the plate of 107; 2.Numbers with different letter in the same column show significant differences at P<

0.05.
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AR5 SR, T A T R A ORI T LRI
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Y B S AR R EY], BB A
Y E A B BT Z — , TEAE R R
HAEH,PPO.PAL.POD % if 2 5 YR IR AE
YR (AR R B2 S s R R ) A, Bl
Yk s AT, SRE A HI  RIEIR R , T
R YR A B Ut . AP it AR YA LS
J& , B AAE AR N BB A4 B PPOPAL POD {5 M3
5 , XA BT A A ARG B ZF AT I %5 PGPR Ik
HHX., FLIRERY,PCGPR HEBSEY -4 &
GEHTER, R BUIR JT , 40 Jetiyanon™ B 57 3R BHAEY)
R P R A B AL (SOD ) Flid S Ak Wy il (PO ) v 14
G B T PGPR &6 W A7 AR Ar S, B4
YA HUERIN 515 RIEY R G TR R, i
RIAHXIRIE . PGPR (A BTHLHIER G5 FVEY R GEHT
PESD B SR R AT S AE AL, PR A X R
BAEERDUERNRETTY , S8k Jim R,
XCOAAB S il A A VUL SRR LB F
FPAEE T BB AL T J1 IR o (B SUE A HLAE
g B T RE B 5 7 AR X R T R B P
MR, Tt — 2 RA 5

Tt A ALIE T LA B i TS A M i AR W 2 ek
o AR ARIAEE, HERRTEERT TR BHEBT T
AR, H A YA VUL AT DU A i
AWCD 18, R F IR R I T 50, RS BRacR , 5
VLR B BFFE 45 R — 300, (B A SCHFHGI B9 AR 90 A DL
i ELA ] -3 F A SR B BT IR E
YER

g5 L i AR A VUIBRE B PRI AR B A
o I R 2, SR R AR B B R AR , LT RE A4 AL
Tl E 4 b 2R M)A MU SR & I RAE M T BE 2 e,
MHIFHGTETE L B ETE ST, R REFE Y
PR RGP A A DB A Tl )V 1 o
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