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Fig. 1  TLC color result of the crude biosurfactant produced
by strain XZ-173
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Fig. 2 IR graph of crude lipopeptide produced by strain XZ-173

P33 BBk XZ-173 X5 35 Al B8 1 0 P 280 R

Fig. 3 Inhibition effect of strain XZ-173 on Ralstonia solanacearum
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Fig. 4 Inhibition effect of crude lipopeptide on Ralstonia solanacearum

(A.2000 mg L' ; B.1500 mg L™'; C. 1000 mg L™")
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R 1 BEHR XZ-173 UK A RS BKE B Xt 5+ B A & e

Table 1 Antagonistic effects of strain XZ-173 and crude lipopeptide to Ralstonia solanacearum

EEYS g BERR M H R
Strain Colony diameter ( mm) Inhibition zone diameter ( mm)
XZ-173 4.1x0.1 16.5 +0.3b
HH A kv B2 Wk HR M Hz
Concentration of crude lipopeptide (mgL ~") Colony diameter ( mm) Inhibition zone diameter (mm)
2 500 18.8 +0. 3a
2 000 — 16.3 £0.2b
1 500 14.4 £0. 3¢

TR FNERADEES (p<0.05), TId Note; Means followed by the same letter within a column are not significantly different (p <

0.05). The same below
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M2 ATLLE A=Y HLIE BOF X % ik 7 Al
i LA BAF B B IRACR o 5 AR AE 30 d F1 50 d B,
BOF /b ¥ 75 Al Jos & 93 R AN 22. 6% F126.2% |, b 3%
1% T 5% BB K 95 % 44. 0% (30 d) F1160. 7% (50 d) , B
TBRURAY 3k 5] 48.6% (30 d) Fl 56.8% (50 d)

FE AN [a] I 8] 25 b B 22 95 25 RT3 48 6 b Al )
[ (4 92 <, 75 A 5 6 R 29 A i B, B AR 50 d
OF % #%J5 30d W F % T 16. 7% , 1fif BOF 4k 3
e T 3. 6% H2e 5 A B 3%, £ U] BOF HA L
T E WY 7 36 7 h v A9 fiE
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Table 2 Controlling effect of bioorganic fertilizer on bacterial wilt of tomato

Ab B KI5 F Disease rate (% )

Treatments B #% )5 30 K 30 d after transplanting a5 50 K 50 d after transplanting
OF" 44.0 +2. 1a 60.7 +3. 6a
BOF? 22.6 2. 1b 26.2 2. 1b

1)OF, %38 A HLAL, common organic fertilizer; 2) BOF, B kk XZ-173 K& [ ) i) 4= ) A HLAE , bioorganic fertilizer fermented by strain XZ-173
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L E AR A LIE b B 5 A W HLIE E A
oA VA BT B 8 1 2B WA L AE X 3 Jim A AR 2R
K2, 45 A BEAE R AR W g A Rk 3 R,
AT LA Wit A 0 A BILIE BE 6% 42 0 3 A 1Y
AR RIOR BT T R 45 5% 43 25 10 1 A0 I8 Fn oA HILIE b
B, R W] BOF X 2% At bk B R AP iR AEVERT . &
HFRAE 30 d B, 4 FES PR = BOF (it = 9 A ALAE) >
FOiifut) > OF (it & A HLIE ) > CKOARHEIE) , F
A1 OF [a] 4 i 3% 25 53 s b 34 & BOF > F > OF >
CK,{H BOF I F 22 I AR K ; #u F #66f & F > BOF >
OF > CK, FEHiflfe 50 d Bf, b 3 kk e  fE 8 M
TR ff F 1y BOF > F > OF > CK, 4% &b 3 ] 2 s 1]

ot T AR NE , 7600 0 4 P be 8 25 5 W, Ak AT el
TSGR ZL T A YU, ik 8 F = Y A YU, B &
A 100 7 A% | 4% Ak B U] 22 5 3% 0 38 K, A W A AL
HE 7 R A AR 2 g

b AE AR I R i S R S RO E A5 R DL S
eI, BOF  OF 43 2% & & 34 8 F 1k e 4b 2
A HE Ho L BOF 43 38 &5 4 B o 5 7E A1 30 dL F
M OF M2 RS wIF LR & 25 (AELAH 50 d f5,
P 25 5 B I B R R B R ) ZE K, OF 5 F A L
B H BTG G SR AR O A MR TR BE . WSk
YA HLAE BOF b B (1 7 ik A bk i 2 3R % o o 3 o5
T A0 NE R0 3 30 A BLIE Ak 3 A A ) A P MRS B R
e, AR R T
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Table 3  Growth promoting effects of various fertilizer treatments on tomato

fb 3 /3= Hb R i A T AR fif
Treatments Plant height (cm) Shoot fresh weight (g) Root fresh weight (g)
30 d 50 d 30 d 50 d 30 d 50 d
CK 36.90 £3.11¢  47.36 £3.00d 15.53 £0.63b  51.74 £7.99¢ 2.20 £0. 16¢ 8.68 +1.01b
F 48.78 £0.83b 64.30 +3. 64b 41.27 £3.65a  83.95 +4.53b 4.45+0.71a 16.68 +2.61a
OF 46.38 £1.31b 59.46 £3.04c¢ 35.64 £4.27a  75.23 £4.87b 3.37 £0.06b 15.49 0. 66a
BOF 52.48 £1.70a 70.52 +2.49a 42.13 £2.97a  94.96 £3.76a 4.11 £0.40a 17.21 £1.13a
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4% 2 & & Chlorophyll content(spad)
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Fig. 5 Dynamic variation of SPAD results of tomato leaves treated

with different fertilizers
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I 5 11 7 oh AR B B AR Y B T DL A
(£ 4) ,BOF (Jiti 4= 1A HLAL ) 40 B F il 28 v 450 4%
CK(ARJAL ) JFCitafb IE ) L OF (jiti ¥ 38 4 HLAC ) ¥4
3 B, BOF 4 5 40 i ¢ 0 i b 31 59 3% a2
BOF AR5 41 B £ it 43 51 o CK L F F1 OF 1 2. 78 £ .
1. 68 i Hil 1. 45 % , M3 PRl 4 1A £t 43 548 CK L F Al
OF AbBEY 4. 42 % (1. 43 £5H1 2. 12 4%, W5 2 Bl HE 4K
YR T CK.F Ml OF; BOF M %] WAL T
A 4b FE, 4> 90 CKL F. OF 3§ 2> 47.62% .
37.14% 63.33% .
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Table 4 Effects of different fertilizers on microflora in rhizospheric soil of tomato

ik 3 4014 B e 2 v
Treatments Bacteria( x 107 cfu g~ 'soil) Fungi( x10*cfu g~ 'soil) Actinomyces( x 10°cfu g ™' soil )
CK 2.3 0. 4c 4.2+0.1b 1.2 +0.3d
F 3.8 +1.0be 3.5 +0.2be 3.7+0.7b
OF 4.4+0.7b 6.0+1.0a 2.5+0.5¢
BOF 6.4 +0.4a 2.2 +0.5¢ 5.3+0.5a
B R A WA HILAE , S A 2 R AR W Al
3 3 [ VA A BILIE 35900 74 7 1 AT HLAE L5 36 1 9 - %

2 NGRS W R AR XZ-173 X5 A B
B FEBUE R, = A= 1 B BR 29 ot R AR
PRI B I PR BT AR KE S E AR X2-173 &
T 1) A 0 A HILRE AT D 3 R AIG 35 760 7 RGO 1R &
R OPIARCRFAE . PR B B g R AR
I A5 A0 A= W A HLRE X T T A R R B R R
(56.8% ) % = T M A B4 i 38 W 4 W A LR
FBOF2(27. 6% ) fl BOF(41.4% ) , 0] WLk XZ-173
K S A AL A — 2 M #. &K
SCH OB K 7 IR KR B AR R A 40 S5 A PLAIE TR

i AR T B RE

A b A R i ek B, A 9 i 1) 2 R
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12 ST B i G QA (- K 2 S LR ol T 7
A HLAE AL A i Rk i Sk 2K A A [ 0 2
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Fr 03 A Ty WEAE W W W, A W B0 A B R A 3
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(PGPR) , ¥ £ 4t it & W1, PGPR W it i /£ 45 4
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BIO-CONTROL AND GROWTH-PROMOTING EFFECTS OF BIO-MANURE FERMENTED
BY LIPOPEPTIDE-PRODUCING BACTERIA

Abstract

Zhu Zhen Zhang Guoyi Xu Yangchun

Yang Xingming Ran Wei’

Shen Qirong

( College of Resources and Environmental Sciences, Jiangsu Key Lab for Soild Organic Waste Utilization, Nanjing

Agricultural University, Nanjing 210095, China)

A greenhouse pot experiment was carried out to study effects of a kind of bioorganic fertilizer

(BOF) prepared out of fermentation of organic manure using as a starter strain XZ-173 lipopeptide-producing bac-

teria that are obviously effective in inhibiting the pathogen causing tomato bacterial wilt (TBW ). Results show that

the BOF effectively reduced the incidence of TBW with a relative control efficiency being 56. 8% . Compared with

treatments using chemical fertilizers or organic manure without using XZ-173 as starter, Treatment BOF significantly

increased chlorophyll content of tomato leaves, biomasses of roots and shoots, and counts of bacteria and actinomy-

cetes in rhizosphere soil, but reduced population of rhizospheric fungi. These beneficial effects of the BOF give it a

broad prospect for application in cropping.
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