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P (Asparagus officinalis) X FEAT AR, KA
BAEMRITARE, 2R+ R, fEHEBF
Wiy R A “aisk e £, FEGE S —
FEA P EAH O E CEE, 2018). 4 94 ZEA i
KITEWZE N FE R (Phomopsis asparagi (Sacc.)
Bubak) 5l Cxzedy 45, 1991), &M% LR
BOTEREL -, e RaRE (LT,
2013). BEAE P A REAEFIRIRE R, 2EAh
10 £ T B ™ T, 520 T R A H DRI (R
KI5 &, 2018). HAT, A RIBTIR T LML A
Biive o, A AN A ] B — Ao 25500, TR
PUAPESG SR, HRUR AP G RORFREEFEL (Shi
etal,, 2020); Jf H.th ™ dioek A& 24 5% B (1 4G D Al
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TR AR PR .
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Ao BA 24700135 Bl AR AR 2k e it

BER AR et 1Y, AR RILX
FFhruk

RIS TR B, 3WBD-
16 B i B wiss 4 (db ot R R BHE A 1A
HIRAFD . IR TR,

) 252505856 T 2018 4 7 H. 2019 4 7 H7E

RIS E X AR A AT« 50 L ik b
JgE L, I/ X AR AR — 2
1.2 RWA*
121 R EFANE KR 255 0 A AR
INANTERIK TS, B 10 mg - mL " (KRR,
T4 CUKF P AR5 o B S BRI IR RS, TN
A PDA #5573, 23 T AL 2004 100, 50, 25,
12,5, 6.25 pg - mL ™" [ 4 5L 500 25 4% 95 4, 32,
16 8. 4. 2. 1pg - mL" [ R ik T BR M BT 77 0L,
200, 100, 50, 25, 12.5. 6.25 ug - mL™" (L Hi %
AL, 1200 60, 30, 15, 7.5, 3.75 pug - mL"
(TR ERFRIE, 200, 100, 50, 25, 12.5, 6.25
ng - mL ' IFEEZ RS FRIELL KL 2 x 107, 1% 10,
5x10°% 2.5x10% 1.25x10°, 6.25 % 10* cfu - mL"
MRS SE AT R R IR 0, ARG FARPEXRT IR, A
W4 RESE ., RAWLAEKERDE, BHRIIE
PUZE A R AE PDA Bi9R 3k LTS IR, KA ¥
JLHR 2 & 25T b, AR IRAR N 25 °C RIS
7% 96 h, KT GEEIRE R, HEAK
TORIME]E, K] DPS #pE 58 7 18] A 7 2
ECs, 1.

BE IR AL BZE R R, BRI B T B T A
LB i ge b i, fE iR 35 55 7 4 A . A
1% HIHER RN Tk LB 57758, 28 'C. 180
r-min ' B IRAT T EIR RS R I 18 h, i TS U
25 U 1) TG B A LB K5 IR RN R R B T A
1 x 10" cfu-mL", HXFRA1x10°, 1 x 10°%,
1x10", 1x10° 1x10° cfu-mL "o FTHU 5 #
(d=5mm), T PDA Vb, Al MRS
SR IR FE VA FE R IR 1w, BT L BT R
P 1.5 em &b, BUADA 1 pl TE B K S Rf IR, B
FRILEIHIREFRT 25 CEERFRM T, Rt BOPA
T PR 22 K FE AN LA 3/4 ABINF, B4
BRI FE R

AR = (1 - GHRVE AT - WP RS / O

W4 BLAT - BDFEAR)) x 100%
122 S5APAEMREG B FHAKRGZLMIFN S
T NY/T 1965.1—2010 (A& 256 VE ) ‘2 4 VE VP v
WSS 1858 AP AR ADEY) 2 VP =
PRS2 ) e 5 R et 7 AR AR IR 22 A
DAHE A 1) ) 245 2806 e v 771) by e I 7 2
F 1y 24 4 55005 R Bh B vk b B R . AR S
(22 +£3) °C, VBJ¥ 65%, JJHH 14 /10 h 1 H 6
WA WHT . AR 245750 I A R o 1, B 5%
SIS AS 40, 80, 160 mL - (667 m*) ', 2%
7 4 2 B AS 50, 100, 200 mL - (667 m*>) ', 6%
72 SL 45, 90, 180 mL - (667 m*) ', 5% £
Pid5 % AS 90, 180, 360 mL - (667 m*) ', &t
1 000124~ - g ' A HCZEHUAT 4 WP 40,80, 160 g - (667
m>) LSRR, R 4 R, RS 10
W, B 1 BR. SRR AR K — B S AR R AT
W%, KR 60L - (667m°) . Zif5RRM
S AA KNS, 25 15 d B S RO SRR
s R AR ROIR L, T S AR A R ) ) R 2 A
ES (8

PR A % = (A8 0 R K % — 2 )k B
K R) /45 AR A KGR < 100%

YA FREL = IR EY R 5 R TG M 38 7k / 24701
] 5] 5z v A A A P 7
123 wiEZzuie it CK GEKRHD,
5% S L ZERE 2 AS 20, 30, 40 mL - (667 m>) ',
2% a5 M AS 30, 40, 50 mL - (667 m*) ', 6%
STE A5 2 SL 25, 35, 45mL - (667 m”) ', 5% %
P % AS 70, 80, 90 mL - (667 m>) ', it
1000 fZA> - g A EZEAIFT ) WP 20, 30,40 g - (667
m®) ', 10% #< ik IR I WG 48 g - (667 m*)
TEAb B 4 R, RABEALX LS, /N XTI AR
30 m’.

P A 2R R T B R R I AT AR
5, =B L EAE 2, BE/K W 2451, HI/K 60 L - (667
m?) ', 7 dJE T 2 iy, WbES 7. 14did
SR DL BEAS/NX BEHLEE 5 A HEAT HURE 1
A, AR A 20 BRRRR IR FE R A B L,
T FRECR 1A R 5 1 A 2 B D IO 55(2010)
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W RbrdE: 0 4%, FERROWBE: 14, +
SN BELE R KR T 2K 25% LUR, Bk Kk
T AT LR 25% DUR s 2 2, RS
B B ZE K 25%~50% (&), sRANE: &R
SUEE 1) 25%~50% (&5 3 2, EZERBEgeEK
FE o E2EK 50%~75% (&), st & &
BAUEZ ) 50%~T75% (&5 44, FERPIGEEK
JE o 2K 75% LA b, B R0 Ay R
) 75% Ll .

AR A = S ORI S < R / R & bk
< I BAED * 100

BIIA R = OO IR 16 50— A 3R 1R 50 /4
TRIX R4 < 100%

2 FERE5HMh

21 SHEMRAGMKRIEUERTENEANST S
MzE

MR T AT LU 7 1 22 Bl Rk S 0t
RITEAUZE g A WD (K s X i 2
FU KTk TR M () ECs, {4 4239 pg - mL ', A
R, FREBER. DHUERMN ECs 5N
60.184. 86.438 pg - mL', FhE ZEAUFFE ) BCy, 1
37134 % 10° cfu - mL o Al SE AU TR R IR
FE1 % 10% cfu - mL " ISR R A28 U B %

R1 SHEYNRBIXRNEUERBENEAT HINE

SRR B[R HEEE ECs/pg - mL™
JRIEFFERIE (CK)  y=1.379x+4.135  0.964 4239

B LT B y=1463x+2.288  0.979 7.134 x 10
B y=2072x+1313  0.996 60.184

EZ/Ik 5 y=1913x+1.295  0.984 86.438
RIS — — —

e — — —

VE: sk ACRALh efu-mL T,

®2 HEFAFEXNXKIEUESSENENES

RIEWIA ) /efu - mL™ 174 P8 4% /mm
1x10" 9.68
1x10° 9.98
1x 10 10.05
1x 10 9.96
1x10° 9.75
1x10° 9.43

Fetpls, HEPE EAA R 10.05 mm (K 2).
22 5 MEYMRGNEFERIRSETN
M3 TG S BERIARAE i 24 )5 3 d A
15 AT SRR I WE25 )5 15 d, 55 AT L,
80+ 160 g~ (667 m*) ' K= ZEFUIF IR WP X 24 5 bk
AR AT B IEIERT, 200 mL - (667 m*) ' A
4 2 % AS SRR AR K AT B R E R, Mo dd
HkmAERKE SRR E ET. KU S HAEYR
24 T TFAR 6 ) o0 o S A K e 4

R3 SHEYRAEEE KN

s 5} 667 m’ ﬁ&ﬂznj‘chfﬂ W éﬁff 3dnf Z51sdnl Rk ifwﬁ%’i itéﬂ:i$ GRR
o /g - hm MR P2 sl el H/em mm-d' IEER% B(R)
2% Fr ik Z Ak AS 200 mL 60 40 I I 1333a 8.89 -6.75 4
100 mL 30 40 I ¥ 1291ab 8.6l -3.41
50 mL 15 40 I X 12.68 b 8.45 -1.49
6% H % SL 180 mL 160 40 % X 12.65b 8.43 -1.27 4
90 mL 80 40 K ¥ 12.60 b 8.40 -0.86
45 mL 40 40 % ¥ 12.65b 8.43 -1.26
5% ZYFF % AS 360 mL 240 40 I & 12.67b 8.44 -1.42 4
180 mL 120 40 I T 12.63b 8.42 -1.12
90 mL 60 40 I T 12.64b 8.43 -1.21
BHIT 1000424 - g 160 g — 40 I T 11.54d 7.70 +7.60 1
i B ZEFUAT 4 WP 80 g — 40 K x5 11.99 ¢ 7.99 +3.98
40¢g — 40 I X 1272 b 8.48 -1.80
5% ZHETEEZE AS 160 mL 96 40 K x5 1297ab  8.65 -3.85 4
80 mL 48 40 K ¥ 1291ab  8.57 -2.90
40 mL 24 40 % ¥ 12.73 b 8.48 -1.88
K (CK) — — 40 K ¥ 1249 b 8.33 — —

e RFFESEIEAR NS T RERRZER RS (P <5%), FEF.
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2.3 5 FAEIRGX A EERRA HIE R

M 4 T50, Bl 2500 E e m, &b
Xf A 2R R B A SR A AE . 2018 ARG
H, 2i)5 7d, 5 R AEYIAR 2 H R RS I AR B
YRR 6 B2 ) 10% 2RIk T IR WG 22 S AN
B, ER 75.16%~82.53%; 2019 ik,
2if5 7d, 2% FiEZ M AS. 5% AL SR 2 AS,
LT 1000 124 - g R E AR 1 WP 8] 5 751
KB 96 2005855 5 Ky 69.89%. 69.81%. 72.75%,
B3 T R 255 10% 250 IR WG, 6% F58
% SL. 5% Zhis % AS mAE PR R 5

HRNERARE . ZEWFRELNR, )5 74,
5 P A AR 24 v R TR 97 285 0k AR % B R R g
FHERMEAR Y, 3X 5 P AR d00 AR 24500 7 5 25 995 11 F )
DA RCR T . 2018 4E5 1 1000 424 - g A
TEIEHUFT I WP 2% 75 4k 28 AS DL AL 5% 4 3 5
iR AS B[RS = AI w125 )5 14 d BiskmTik 66%
DL Fs 2019 SES T 1000 124 - g Al 2EfAT B
WP, 2% 7545 £ 05 AS DL J 5% G KL 225 AS H
MR I A B 24 5 14 d BiAk T Ik 54% LL b, 3
BERTXRAN, RIWE REFWERE, HEER
RIS, JURP 2GR AR AR A 2 4

T4 S FEYREN S FEAE R EEREEER

, 2018 4 2019 4F
iRk ﬁgﬂm KKBIRTd THE  KKAR 14d TS KSR T7d TES ARSI 144 T
Tt AR AL W% R %1% EALEEE %1% ALEiEE %1%
6% A& 8% SL 45mL 2.38 80.76a  17.28 58.11¢ 4.56 69.39ab  29.72 50.23 de
35mL 441 6430c 2278 4477 6.09 59.12 cde 34.75 42.97 fg
25 mL 7.84 36.46¢ef  31.19 2439gh  7.34 50.73f  49.41 18.92
5% ZHiiiE AS 90 mL 3.44 75.16ab  18.50 55.15¢d 516 65.41bc 3331 4533 ef
80 mL 5.66 54.18d  23.84 4220¢ 7.09 5241 ef  39.94 3446 h
70 mL 831 3266f 3225 21.82h 9.41 36.90h 5297 13.08 k
2% FEEZHE AS 50 mL 2.16 82.53a  13.94 6621 b 4.50 69.89a  25.09 58.82a
40 mL 434 6481c  19.72 5220d 6.50 56.39 def 35.71 4139¢g
30 mL 7.25 4127e¢ 2991 2750fg  7.28 51.19f  40.82 33.02h
5% ZHEFEREEE AS 40 mL 222 82.03a 1197 70.98 a 4.50 69.81a  27.85 54.30 be
30 mL 5.44 55.95d  19.78 52.05d 5.78 6122cd  32.02 4746 ¢
20 mL 7.50 3924¢ 2881 30.15 7.34 50.73f  44.70 26.65 i
BT 1000 424 - g 40¢g 275 7772a  12.66 69.32ab  4.06 7275a  26.02 57.30 ab
Rl B ETAT 4 WP 30g 6.00 5139d  22.59 4523 ¢ 5.90 6040cd 3122 48.78 de
20¢g 7.81 36.71ef  31.09 2462gh 836 43.92¢ 4595 2459 i
10% Z<Jik A WG (CK1) 48 g 2.63 78.73a  18.18 5592cd 530 64.45bc 3272 46.31 ef
iHK (CK2) — 12.34 — 41.25 — 14.91 — 60.94 —
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Control Effect of Five Biological Pesticides Against Asparagus Stem Blight
YANG Shuai', XU Shubing', JIN Yan’, ZHANG Guofu’, FENG Yongxin’, WANG Hongyan'’
('College of Plant Protection, Shandong Agricultural University, Tai’an 271018, Shandong, China; *Shandong Provincial

Pesticide Detection Institute, Jinan 250100, Shandong, China; *China Tobacco Hebei Industrial Limited Company,

Shijiazhuang 050051, Hebei, China)

Abstract: The bacteriostatic activity of 5 biological pesticides including Bacillus subtilis, lentinan,

kasugamycin, polyoxin and amino-oligosaccharin against asparagus stem blight pathogen, plant safety

and field control effect on these diseases were determined by growth rate method and stem leaf spray

method. The results of growth rate test showed that lentinan and amino-oligosaccharin had no direct antibacterial

activity against Phomopsis asparagi. The safety test showed that 1 200-2 400 t - hm * the Bacillus subtilis WP

could inhibit the growth of asparagus. The results of two-year efficacy test showed that 7 days after the last

application, the differences between the average control effect of high-dose of 5 biological pesticides and the

contrast medicament difenoconazole were not significant. And they all showed better control effect on asparagus
stem blight. Fourteen days after treatment, the field control effects of Bacillus subtilis WP, 2% lentinan AS and 5%

amino-oligosaccharides AS were all significantly higher than those of the contrast. The 5 biological pesticides

could all be used for green prevention and control of asparagus stem blight, among them lentinan and amino-

oligosaccharides belong to plant inducers, had good control effect and longer effective duration.

Keywords: biological pesticide; asparagus; stem blight; control effect






