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Study on factors influencing the siderophore production of
Bagcillus subtilis Bs-15 and effects of Bs-15 on disease

control and grow th pran otion of sw eet pepper

YU X ianmei , ZHOU Guang-fang XIN Li
(Shandong Institute of Pomology, Tai’ an 271000, Shandong P rovince, C hina)

Abstract The nfluence of culture conditions on he siderophore production of Bacilluis subtilis Bs-15
w as studied The results show ed that Bs-15 could yield high content of siderophore w hen mnocuhted
100mL m odified MM medium ( H 7. 2) with glicose as catbon source and tryptophan as nirogen
source and shaking under 200 r/min n 250 m L flask at37°C. The effects ofB. subtilis Bs-15 on the
biocontrol of Fusarim w ilt and grow th poomotn of sv eet pepperw as studied by pot experment The
results showed that Bs-15 decreased he incdence of Fusarim wilt significantl, w ith the control
efficacy of 44 4% when inoculated B. subtilis B s15 and Fusarium oxysporum Schl f sp

simultaneously and of 56 94% when nocuhted F. oxysporum Schl { sp. 2 days after tream ent of B.

aabtilis Bs-13 How ever iron significantly reduced the suppresson effectof Bs-15 onFusarum wilt of
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sw eet pepper w ith contw 1 efficacy of 12 b

and 23 %o, respectivel. There were significantly

differences betw een B s-15 treatment and control n plant height after treatm ent for 14, 21, 28 and

40 days which increased foom 27 24%

to 54 53% . B. subtilis Bs-15 could shorten the days of

50 percent flowering of sveetpepper by 17 26 days and enhance the average fruitw e ght and yield per
plant of sw eet pepper by 36.92% and 49 68% , respectely. The results ndicated thatB. subtilis Bs-15

had good effects on the Fusarum w ilt and grow h promotion of sv eet pepper
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1 pH  Bsl5
Table 1 Effects of pH on the siderophore producton of Bs-15

pH pH
ODSIO'()DEOO Ob 510 D 60
pH vale pH value
4 0 0 073 0. 006m J 7.2 0. 3870 006 aA
45 0 120 %0. 011 7.5 0. 3530 006 bB
50 0. 150£0 010 kH 80 0.317%0 006 dC
55 0. 190f0 010 G 85 0.227%0 015 DE
60 Q 260 £0. 010 gEF 9.0 Q 243 £0. 006 hF
65 0293 10. 012 10. 0 0 16710. 012 H
70 0 337 £0. 006 B 1. 0 0.070£0 010 m J
Duncan , (P<0 05 £D), (P< 001

*D)
N ote V alues follow ed by different letters in a tow w ere significantly different ( the bw ercase letters stands forP < 0. 05 £ standard dev iations and

the capiil letters stinds forP < 0. 01 £ standard deviations), using D uncan’ smultiple range test
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15 0. 147%0 006 H 33 03300 010 €
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23 0. 1900 010 hG 37 0.387%0 012 aA
25 0 2400, 010 gF 40 0.293%0 012 eD
28 0. 273%0 006 & 45 0. 187%0 015 hG
30 0 310 0. 010 dE 50 0. 1030 006 jI
Duncan . (P <005 D), (P<0 0L

*D)
N ote V alues follow ed by different letters in a tow w ere significantly different ( the bw ercase letters stands forP < 0. 05 £ standard dev iations and

he capital letters stands forP < 0. 01 % standard deviations), using D uncan’ smultplk range test
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Table3 Suppression of Fusarim wilt of sv eet pepper by B. subtilis Bs-15 i potting experin ent
- Fe + Fe
Mo Mo Mo Mo
Tream ent
Disase ncidence D isease severity Contwolefficacy D isease incidence Disase severity Contwo | efficacy
B. subtilis' 40%6. 6 1. 03 0 05 44 44 56 £4. 2 1. 54%0 13 12 50
B. subtilis? 31+4. 2 0.96*0 14 56 94 49 %38 1. 49%0 09 23 483
CK 72 £33 201013 - 64 £338 L& £ 007 -
' 3 * ! .2 0~5 , 0 — ., 5 —

* Results are an averge of hree replicates TStandard dev iation ' D irect suppression 2 Induced sy stan ic resistance D isease severily was assessed

based on a 0- 5 scale fran 0—no symptan s o 5— plnt dead
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41 25d 1726 d Fig 4 Phntheght of sveetpepper in
the pot culiure test
36 9%, 9 30% 49 68% ( 4)
4 80 d
Tabk 4 Plant fresh w eight or yiell of sv eet pepper n the pot culture test after plantng for 80 days
50% /d Ug 2/ /g
Days o 50 per cent Average fruit Nunber of Y ield per
Treament
fow ering w eight fruits per phnt phnt
B. subtilis 41. 25 A 29 33 aA 19. 40 aA 569 05 aA
CK 58 51 bB 21 42 bB 1775 aB 380 19 bB
Mo
. 17. 26 36 N2 9. 30 49 68
Increasing percentage
130 1230

Note L Averge 0£30 replicatons (fruit); 2 A verage of 30 rep licationss (;pan ).
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