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Inhibitory Activity of Seven Fungicides Combined with Fermentation Me-
tabolites of Antagonistic Bacteria SJ1606 Against Valsa Mali

WANG Meng, DUAN Haiming", LI Zhishuo, MENG Xiangtao, LU Wenjie
(College of Agriculture, Anhui Science and Technology University, Fengyang, Anhui 233100, China)

Abstract;[Objective] The aim was to clarify the control effect of seven fungicides and antagonistic bacteria SJ1606 on
Valsa mali, screen out efficient mixed fungicides, and provide reference for the reduction and synergistic use of traditional
chemical fungicides. [Method] The inhibitory effects of seven fungicides and antagonistic bacteria SJ1606 fermentation
metabolites and new mixtures on Valsa mali were determined by mycelial growth rate method. [Result] The results
showed that V.mali was highly sensitive to prochloraz, tebuconazole, propiconazole, carbendazim and difenoconazole. The
EC,, values of the above five chemical fungicides were 0.12, 0.33, 0.57, 0.64, 1.14 pg/ mL, respectively. The EC;, of
moderate sensitivity to pyraclostrobin was 6.92 wg/mL. It was insensitive to thiram, and the EC,, was 149.99 pg/mL. The
EC,, of SJ1606 fermentation supernatant and lipopeptide crude extract were 40.36, 14.75 wL/mL, respectively. The crude
extract of lipopeptide showed a strong synergistic effect on some chemical agents by volume mixing method, and the syner-
gistic effect was the most obvious when mixed with carbendazim at 7:3, with a toxicity ratio of 1.72. The highest toxicity
ratio with pyraclostrobin at 6:4 was 1.58, and the highest toxicity ratio with prochloraz at 6:4 was 1.50. The highest toxic-

ity ratio was 1.48 when mixed with propiconazole at 5:5. [Conclusion] The synergistic ratio of lipopeptide crude extract
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to chemical fungicides was successfully screened out, which provided technical support for the development and utiliza-

tion of biocontrol bacteria SJ1606, the reduction of fungicides and the creation of new mixtures.
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Fb 27 25 70 i BURPERS AT UES & 2R 3R
SRR H RN T R A B A H A R ISR R 1
¢ CFU/g VU ZFAAF I NT3S 5 2 R (1: D E R
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REF JRERE/(pg-mL™")

D ff Jriz 0.01,0.02,0.04,0.08,0.10,0.20

R 0.05,0.10,0.20,0.40,0.80,1.60

A A it 0.05,0.10,0.20,0.40,0.80,1.60
ML A Tk 2 i 0.50,1.00,2.00,4.00,8.00,12.00
EN RN 0.10,0.25,0.50,0.75,1.00,1.25

ZHWR 0.10,0.20,0.40,0.60,0.80,1.20

I 80,100,120,160,200,400

T KT T L 5% (V/V) 3 Fh B4 A 50 mL NB K%
FrIE R SR 96 h ARMUK BEWE , 48 J5 LA 10 000 r/min,
4°CE L 10 min B VE W o K LW VA FE 10,20,
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FHL4R 9 40 ) # B 40,60, 80, 100 A1 120 5 . =

1.3.1 19 77 3 I A [) 4 A3 5 i BACRHL 2 4 %o 3 2R
R T 9 BT PG AT 1 5 e 3T i AR X R
ECy).
134 ERRERY MU EZREFREROSHERER
il E

LR JICHE 12 4 0 A 2 3% T 7910 % 32 SR AR T8 02 9
T EC, S 3, SR FBRAR B A8 1 O s i T H IR AR
FLEE D) Ak 2 R B AR FL IR 6, 45 S PR s R
FMEER,

2 BRGNS

217 MRAERNERNEERENS S

W 2 PR, ECy,<5 wg/mL i B UK, 5 pg/
mL<EC;<20 pg/mL A H1EE S, EC4>20 pg/mL A
AU LR R T R D% LA R AR R 2%
EC5, 4 149.99 pg/mL; P I P4 % 127 751 v 410 o 255 2R e
FERREERE EC5, 0N 0.12 wg/mlL, HUOR SR EE | 75 34
M2 B R Rk BRI EC,, 439 R 0.33.0.57.,
0.64 | 1.14 pg/mlL, NH M ik 12 g 10 60 258 48 EC,
46.92 we/ml.

R2 FRFREFXNERNEEFEAOFNNE

REF FHEAFE EC./ (ng-mL™) 95% B R r
DK fief Frie y=0.98x+0.91 0.12 0.10~0.14 0.97
TG A P y=1.25x+0.60 0.33 0.29~0.38 0.96
A ¥=0.95x+0.23 0.57 0.46~0.73 0.95
LR y=6.03x+1.15 0.64 0.62-~0.67 0.99
2 ik HH B e y=0.56x-0.32 1.14 0.73~1.52 0.95
I A Pk 7 i y=0.63x-0.57 6.92 5.28~9.77 0.96
iEE y=1.83x-3.98 149.99 139.03~164.89 0.97
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M 3 AT, SI1606 & ¥ F 15 W 2 N 16.67
pL/mL 3% % 100.00 pL/mL, #H5A2 838 0, EiF K
i B 50 5 F1 60 56105 B 940 B % /N T30 %, 13
TR RS 104851 20 45 X5 B (R 410 1) 538535311 71.26%
F161.00%. 2 SPSS25.0 3K Hr il 1, K I 178 W
XF 5 B Y ECy, 4 40.36 wL/mL, i B i #k SJ1606 %
T b 05 VRO S SRR T 428 TR B AT G B A R RIOR
WE 1R
2.3 HEFAHE SJ1606 7= A5 Bk FHIZ 491 33 5% T RO & 1

FH 2% 4 AT, ST1606 7 B AR £ 97 1k B2 M 8.33
wL/mL 3% 2= 25.00 pL/mL, HXF 32 AR 62 55 B B 411

£3 RERBERNLE LR ERR T HEO

LS
RIEE J:i%ﬂﬁ'ﬁi%/(ub 2 (F I E R IR
mL™) =)/%
10.00 100.00 71.26x1.72 a
20.00 50.00 61.00+1.23 b
30.00 33.33 49.37+1.00 ¢
40.00 25.00 38.22+1.51d
50.00 20.00 27.26+0.99 e
60.00 16.67 23.03+0.91 f
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- 18 - g FRF

(B AAFR)

%37 %

H:A B.C.D.E.F 43X 0 & Wk 100.0,50.00,33.33
25.00.,20.00 i1 16.67 wIL/mL,
Bl AEAHEBREHEELERNERR
B IERAEE IR

2% A 21.50% 34 2= 83.52% , i KL 3 W0 7 ¢ 40 1%
XS SRR T I BT A 0 ) 28 3K 83.529% , X TR ECs,
R 14.75 L/l 559 B 8 B FRORH £ 47 % S AR I 422
o5 TR I RO o AR B R B ML AR A S R
Y RCRE B SRR R B IR RO s R — 2
R GT H 5 b2 8 TR 00T e 6T S SRR 5 2 35 AT %) 91
Tl

R4 TEHRFELH AR AR R Y X 15

BIERE R R
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(pL-mL™) HEIR ) /%
120 8.33 21.51£0.75 d
100 10.00 25.53+0.90 d
80 12.50 36.10+1.03 ¢
60 16.67 50.94+0.87 b
40 25.00 83.52+1.44 a
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Be Bk He e i 0 114 IR FEE A 90 1 I B 45 bt
YR, oAt B AR L (3] S TE = 82 3 B R AR A
M A ik R 5 5 1 TR B R B B R, Hop
LA 6: 4 1 b TR B 25 M e e R 1,58 IR IRk 5 i
JRTRECARF L A 19 8 M AR INAE FH , FoAth Lo 5134

RIS AL 525 LU RE R L R o 1.48 5
Z W R 5 MR IR A 2RI B RE M, 7:3 el
ATEPE L B 1K 1720 ARG R IRTR FC g 22 L
BRI IAE 6: 4 (Y HL I T3Pk o de iy, TR LN 1,455
W fif fie 5 i IR TR TG 20 S B M S 8PE T, o L 62 4
4 LU A5 TR 75 1 LU i e 1.50 5 132 e e 5 i U A AR
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o7 Xt 15 it L AT R U Hh e AR oY R B EE
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%(j‘] 52.4 % 5 € ?%[ZOJ*UH%éwJ E%ﬁ%% (Strepto-
myces rochei) A144 J G YRGS 3 SR JE 42 BT 410 1
HH 85.06 % , g IAAH 4 0 XoF 9 AL 1T 41 il 550 SR Sk
81.44 %, AMFF At VE K 2 FFT 1 SJ1606 & % L
TR B 1015 15 1 SJ1606 1355 7 4 g K7 ¢ 40 1%
Bef X 3 S AT s e TR I 3R 4 i R 71.26% .
83.52%. HHULAT LA i, i VE # 2 FUAT I SJ 1606 X
S LB JEE RS B B 3R O T LA VR AR B R A (L
e KW 5T 32 2 i F i 3 (Fengycin) Pl FL TR 2
(Tturin) F0 3% M 7% ¥ £ (Surfactin) 3 i fb & ¥ 20
A N ST TR b S R Gl P24 NS A TS
ENN Gl SA Er R O S TR R e
21 i 5 3 T AL | S P B R AR T T AR
o8 A0 i st 0 PR 22 4 S EL AT LT Y [ B T
fofi P2 25 TR TR BE TN 25 2 A FH S0 400 JE PN, 35 380 8
o R O TR R o ROV AR R R ZE AT R
LF17 B2 A R BE G A 2R A I 7900 0 2 SR A 2 95
P B I 2R 81.36 %, [A] S5 B R R 2> T 60 % H
FER A S ) . A BTN AR YRI5 A B 2 R 2
LT TR FIURG R 2 SR FT B R 700 43 31 5 WK fi i T T XoF
S SRR A R 410 ) SR AR K B 100 % , A 5T K& PR
TE B ZF FRAT B 7 g UKL B2 4 TR i i A2 5 43
ROSCRARAR B 2, 100 I R i Jide R0 A B BRI 5 fil FHAE
B ¥ S LB B e s T AT S BRI A
B UCREL AR 4 % DR A s b el e 1 T D 22 B 2R 3 Ak
2 2R T AR EL A B I A AR 1 . AR SC R AR B IR
JUCHH 4 5 4k 2 % T R0 =2 TR) R B 20 52 R L, (R A Bl
BRI = P [ A2 2% 181 790 7 3 1 90 s T ) 386 2
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RS ABAPIAME M MBE R RIAMS SJ1606 A5 AR S R ER B ERHREREN S E

VAL SERRINE /% BRIMER% iR

VERRCRIZY) sepemzron mywmiems WA EEFIRN WMEETEE RIAM ERTINN WMEEE IR

0:10 54.14 55.71 50.84 54.14 55.71 50.84 1.00 1.00 1.00
1:9 55.19 78.28 52.58 53.55 55.68 50.70 1.03 1.41 1.04
2:8 54.55 81.70 61.71 52.96 55.65 50.57 1.03 1.47 1.22
3:7 58.72 85.65 57.29 52.37 55.62 50.44 1.12 1.54 1.14
4:6 56.91 87.29 70.02 51.78 55.59 50.30 1.10 1.57 1.39
55 58.49 86.63 74.18 51.19 55.56 50.17 1.14 1.56 1.48
6:4 55.19 87.73 71.45 50.6 55.54 50.03 1.09 1.58 1.43
7:3 54.92 85.34 63.50 50.01 55.51 49.90 1.10 1.54 1.27
8::2 52.57 84.16 60.89 49.42 55.48 49.77 1.06 1.52 1.22
9:1 43.13 76.93 61.64 48.83 55.45 49.63 0.88 1.39 1.24
10:0 48.24 55.42 49.50 48.24 55.42 49.50 1.00 1.00 1.00

Ro6 ZERJEEWKEERR XMEES SI16006 f5 A HIR Y S B ERME R FHRRENZEL R

VR RE SERRAEE /% B E/% Bt
F): V(BE BK#E

=) ZER BEN WERE REE ZER BEN KER KWE SER BEN KERE KWE

0:10 51.16 51.68 50.84 5095 51.16 51.68 50.84  50.95 1.00 1.00 1.00 1.00
1:9 66.62 6143 6439 5028 5092 51.71 5092 5131 1.31 1.18 1.26 0.98
2:8 66.51 66.80 71.08 5293 50.69 51.73 51.00 51.66 1.31 1.29 1.39 1.02
3:7 5826 6796  76.04 50.08 5045 51.76  51.07 52.02 1.15 1.31 1.49 0.96
4:6 6522 7054 7127 5598  50.21 51.78  51.15  52.37 1.30 1.36 1.39 1.06
5:5 57.69 6992 76.06 64.12 4998  51.81 51.22  52.73 1.15 1.35 1.48 1.21
6::4 4590 75.06 76.71 68.80 49.74 51.83 51.30  53.08 0.92 1.45 1.50 1.30
7:3 8547  69.61 76.10  48.66  49.51 51.86  51.38  53.44 1.72 1.34 1.48 0.91
8:2 6548 6636  71.66 4790 49.27 5189 5145  53.79 1.33 1.28 1.39 0.89
9:1 62.90 5953 7237 5630 49.04 51091 51.53  54.15 1.28 1.15 1.40 1.04

10:0 48.80 5194 5161 5450 4880 5194 5l1.61 54.50 1.00 1.00 1.00 1.00
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