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MAKELS 30% BE - BHREEE RIS EER T E IR IE %

W, FOA, RES, BREE, BRA, B A&, a@f, SBE, FRE
(TR A A BL S BEAR ST, 1 ﬁﬁzﬁkltklﬁﬁﬁ%ﬁ@@a%ﬁ SR, TR VB 461000)

W OE: hRRFAEEERTERERER. XAMARN, RABLAKAE LN £ HRAAE Tr-0111, FREH

30% 76 & % W1 B X R H 9k 7] W (Fusarium oxysporum) ¥ 5 71 B & W AR &0, [ B U2 W0 4 SR B A R Wk 71 W o= 0 R 3,

FEARTERRBITFN LG EER T AR ROFERR, ERRY, 30% FE - CHEMKAAE Tr-0111 ¥ RBHTEH
BAHBREE S, B ECs 4% 0.0643 mL/L, 2.36x10° cfwmL, EFHMHAEL . B Vi gamnm © Vieon=4 : 6 B L
HAER , ;@7&84&@&%@% LW RER, P Vigsanys * VTr-0111*7'3E“f§ith$%%, K116, MEERH

68.37%. &HRIMERKYN, Vi ssmun - Voean=> * 5 B, SOEEG T WARE /oy b5 BORHF, H 78.18%, HK A 7:3

129, R A T7.271% 50 72.73%, H R EFEH T % — A 30% %5 %5 7% @ B RAEAE Tr-0111, Eib, 7%

0.0643 mL/L 30% 7 % - ¥ B B Fn 2.36x10° cfw/mL ARAAE Tr-0111 BL 5 : 5 BSR4 AT M A T i b s B 7 wAR G,

B ERGHEA

FEHR. WEBRIERIER; RUBEIE; 30% FE FTHHELRH; RELKE;, 4%
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Synergistic Control of Tobacco Fusarium Root Rot by Trichoderma
asperellum and 30% Propamocarb-Azoxystrobin

LIU Chang, LI Xiaojie, ZHANG Mengdan, CHEN Yuguo, MIAO Shuyue, QIU Rui,
BAI Jingke, SHANG Yiru, LI Shujun”

(Tobacco Research Institute, Henan Academy of Agricultural Sciences, Key Laboratory for Green Prevention and Control of Tobacco
Diseases and Pests in the Huanghuai Growing Area, Xuchang 461000, Henan, China)

Abstract: The screening of the high-efficient and safe mixtures is of great importance for the prevention and control of tobacco
Fusarium root rot. In this study, the mycelial growth rate method was used to determine the toxicity and compatibility and the toxicity
coefficient of biocontrol agent Trichoderma asperellum Tr-0111 and chemical fungicide 30% propamocarb-azoxystrobin against F.
oxysporum. In addition, their control effect on tobacco Fusarium root rot was evaluated through pot experiments. The results
indicated that both 30% propamocarb-azoxystrobin and Trichoderma asperellum Tr-0111 had strong virulence against F. oxysporum,
with ECs, values of 0.0643 mL/L and 2.36x10* cfu/mL, and showed good compatibility. The combination of 30%
propamocarb-azoxystrobin and Trichoderma asperellum Tr-0111 with different ratio showed synergistic effect, except for
V30% propamocarb-azoxystrobin © V tr.o111=4 * 6. The highest synergistic effect was obtained when 30% propamocarb-azoxystrobin and
Trichoderma asperellum Tr-0111 was mixed at the ratio of 7 : 3, with the synergistic ratio 1.16 and antibacterial rate 68.37%. The pot
experiment showed that, the best control effect (78.18%) against tobacco Fusarium root rot was obtained when
V30% propamocarb-azoxystrobin © ¥ Tr0111= © 5, followed by 7 : 3 and 1 : 9, with control effects of 77.27% and 72.73%, respectively. These
control effects were all significantly higher than the single use of 30% propamocarb-azoxystrobin and Trichoderma asperellum Tr-
0111. Therefore, to reduce the use of chemical pesticides, the mixture of 0.0643 mL/L of 30% propamocarb-azoxystrobin and
2.36x10? cfu/mL Trichoderma asperellum Tr-0111 at the ratio of 5 : 5 is recommended for the control of tobacco Fusarium root rot.
Keywords: tobacco Fusarium root rot; F. oxysporum; 30% propamocarb-azoxystrobin suspension agent; Trichoderma asperellum;
compound
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X WA RIARTES 30% R -1 G R T R B i A S ) AR 49

Az AT ARG RR P P Ak ] T (Fusarium
oxysporum) HFE e e E SRR A PR ok T
LTRSS, AT, B B 250 T o L
WA T AR A =B IR R . AR AR H
AT ECERAT I B IR v, TEXH R E B BRI
IR, WA RO AR 2GR, BRI FE L
BB IAEMEEET AR I 0 A B T AR
SRR KRR A5 T D A P o R s Y, (R
PS5 . A SoE FERe 13 UIADE, fAERR
FEMEZE L WAL AU, e DL B IRD R e K
14 A B DR PR A

A=W A S A2 E B IR A4S A REREIR > Th 27 2455
M, XRBHR R AEWIBA AR I, SRR AL
P E ROR, ICAEAT e T B iR sz 2
R, A AR K (0.045 3 mg/L) 5%
TEM ZE AT I WH1G(2.3x10° cfu/mL) B, &M
Vigsene © Vwnig=5 5 IO A ] 1 15 251 FH AN
BaRORESF, FEPELLE 1.432, BSCH 69.94%;
A T 791 o 5 A SR 4 B T B /A 67.91%,
EEm TR, M L, B/NIEED R
170.01 mg/L FifREERE % 5 3.3x107 cfu/mL Bs2-4 1
R g 4 0 6 I, IRAH M 1.232; 5 X4 &
AR B AR KA R I 68.59%, MR R Bl 4L
ik 65.85%, 3 TR BRI A B G
LR TRAR SR A XS . AR ST 38 i I A B
WAL AR FE Tr-0111, Ak 27 A% T8 51 % 2 1 ik ) 1
(Fusarium oxysporum) M5 S P& A, T
HEI e TR LA A V) B 3 ) R, IRl A
ARV HXT AR B T TR AR SR 1 B A RCR .
TR A B 5 25 R 1 S FRIR R L 1], DA A=
B 550 A o R AR AR SCRE, AR ) DR B
MR R B IR PR S %

1 #MEETE

1.1 A E R R U ZEZGH

B RARE . BRAAEE Tr-0111(Trichoderma asp-
erellum) , PSR S5y B ORAE )

s BT M B F6L 8k T IR ( Fusarium oxyspo-
rum) , AL E B ORAT, K PDA iR AE

(QEREBART) T 25 C &M T HR.

fb2E257] . 30% 76 B - W8 TR iR = 17 51
JNFIRVED R A BR A
1.2 EHFIFRBRITENE HNE

SRR 224 KRk U O IS 30% a8 - 15 DA iR
X AAHR T TR TR 22 A M IBOR . AR S e 45
A, BCE T 30% 7 A WA IR 1Y PDA AR, A AL
B W BE 430 A 0.01, 0.05, 0.25, 1.25, 6.25,
10.00 mL/L, DIARE 51408 R 2 xR, feab
HEE 3K, EHEAN S mm FTFLE, FTHES
I 5 d BRI R VR T 2 A s UE, PRI D
I3 AR T AR EE B 25 Ao, 25 °C fE TR
il Sl n e M S DO iV B2 ENEANE (O AN TIRS
AR, R A8 SOE N 25 A B 7 AR K B
e, TR A A B R R R R, R R
ECsy fH.

PR = O BE B V4 B —Ab B 75 E48) / X
HE BRIV B2 % 100% o
1.3 BRFAARE Tr-0111 MRAFEIEHSHNE

FHIE K Bic B R AR RS Tr-0111 JF7, HR¥E
ORISR, A& O N R R AR B 1K 1) PDA
MR, TR B 10, 1.0x107, 1.0x10°,
1.0x10*, 1.0x10°, 1.0x10° #1 ¥ /mL, PAA & 1T
WAL 2 I R, RAAEER 3 Ik, SR 1.2
M7, BREARCE T 25 °C fEIRIE SR AE TR B SR
3d, W5E AL AR E Tr-0111 X2 f 8% JT 1 59 3 41
K, JfR ECso H.
1.4 WEHAFIEHMBASE Tr-0111 WETENZE

MRG0 5 S 255, Bl ECs MBI
245 PDA VAR, R BN 5 mm WTLE, T
BOESE S5 d AR TE Tr-0111 WYHER T 5 25 PDA
SEA L, DU N2 5 ) PDA SF-AR ol 25 14 iE
(CK), RpAb¥ 3 REE ., BT 25 CHEIEFRM
HRESR, A FOW BRSPAR B9 Tr-0111 KK I85F- Al
B, R 558 SO 15 245 PDA SPAl B AR B T
WS ERE, T,
1.5 BRBAE Tr-0111 5EHZHF S E X LA
TEHENNE

HRAE 30% F6 85 - W5 TR T B T 1) M B AR 25 Tr-

-
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O111 B30 3 3 I s 45 51, 16 45 245 700 0 26 Bl 1 1Y)
ECso YREE, i85 AN [FITC b () 25750 5 24 Bl B 01T
() OA Fl PDA - # , #e/AFIH 10:0. 9: 1.
8:2, 7:3, 6:4, 5:5, 4:6, 3:7, 2:8,
1:9. 0:10IREN 10 FhAE FCRT IR, 874
DL PDA Mo 28 (IR . i F AR N 5 mm
MIFTELAS, FTHUESR 5 d RO TGk ) B B 74 100 2% il
HWYE, PRI R TR R AR L, B
AALBETRAR 3 IR, 25 C [HIRE AP EIE R 3 d,
FIF 38 SOk 45 A PR VR A K AR, TR
25 A B [ PR Y SERR B . BRI A,
Horsfall VA THR A3 IR0 HENT, ARG R
RAH, FIWORRIEC T 0 BRI VE FHACR o A3
KRR NRAE s IR=1 AIMAIVEH 3 IR<1 Ny
FEPUER . HOTBEAR R IR=IRFSEPRINE /1R
FIEEEAM R 2

TR PRSI B A8=2450] ECs, W B FH R 52
BRAM B 3 <P e b 19 43R+ B T ECs WREE HU
et FH A S PR TR X E FE P Y T 208
1.6 EZ5 8 B 3 B e A iR U0 B AR S R B R
B 350 <E

4 1.5 iRXg0 a5, SEICEA B AUERY 3 4
ST (Vioos s memims © Vo =525, 7:3,1:9)
PEATBERC e, TRIEHEEE 30% 55 - 16 1A B A 77 77
FTr-0111 BAFA L K28 AR B AR BR . K 34— 30
FAVE (R 35 d 2247, 4 FrECE), BEAR el AL
(75 g) B9 180 mL — WK P ¥R K AR H (K AR L T
6.5 cm, 1= 8.0 cm), FHASIW] &b ¥ Fe 5 K i
PRVRE AR AR o S R > K, 4% T 180 r/min,
28 C ¥EIRIR 37 7 d WA A8k 7 T T 0 4 e
MERRAAERE 20~30 s, FEMERVNET, 5 mL/#k. [A]
HHEAR A AL BEZG 5] S mL/Rk, 7 d J55R IRMEMR 4%
AEPEZGF) S mL/AR, ARALEE 10 BRI, 3KEE .
TG R, $% GBIT 23222—2008 { HHHE 5 d1 3
YR A T ) U TR, H R AR AR
SE . TR SRR
1.7 RS

FIH Excel 344 X 5048 i 478 38, 454 DPS
BRI R GG, DA B T (A Al

b, XSO HAER, IR EL, SKiEET)
W77 REFIAR G R 8L r, AR IR/ D ST A
R BE (ECsy) o FI ] Duncan [ M 22 18017
YUSEUEI P27 T B 2 5 /TS

2 # R

2.1 30% FBE WEERMEIENS NS
HiZe 1. & 1A, k224550 30% e % - s A
P XA FEIAR T DA T TR 22 A K AT AN R RR B
25500 B 75 7 B B A 24 500 Uk VA R RS 0 T G 5
30% 7 B - 1 DA i 22 7 R AE Ik B e A Asd il
IAEHRITHE I ER, H ECs, 4 0.0643 mL/L,
F 1 ERBFIRBE I ENEHNE

Table 1 Toxicity of the tested chemicals against
Fusarium oxysporum

WDy ey KAM
ontent/ Inhlbltlon Reeression equation Lt Correlapon
(mL-L™") ratio/% g 4 (m ) coefficient
0.01 31.53

0.05 47.47

0.25 66.37

125 68.35 Y=0.2715X+5.3235  0.0643 0.9691
6.25 71.32

10.00 81.32

TE: a-g MY 2550 BT W B2 43 50 R 0, 0.01. 0.05, 025, 1.25, 625,
10.00 mL/L,
Note: The fungicide concentration of a-g is 0, 0.01. 0.05. 0.25. 1.25.

6.25. 10.00 mL/L.

1 30% FEE MEE AR R AR T B8 EARHD HIZER
Fig. 1 The inhibitory effect of 30% propamocarb
azoxystrobin on F. oxysporum

22 EBBMAAS Tr-0111 MRAEINENS N
ST
BAFARAAER Tr-0111 XA AR 1
SERFGE 2, B 2): #IFEN 10~1.0x10° cfu/mL
(1) Tr-0111 XFAFe1 5 1R 44 — & W amIvEN, il
il % 38.83%~71.29%, & H N 1.0x10° Bf, i
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WIRE S, A 71.29%, Tr-0111 B3 ik B R
2.36x10? cfu/mL.

R2 BAASE Tr-0111 HRAFENENZHAE
Table 2 Toxicity of Tr-0111 against F. oxysporum

Tt =%

[ 2
Content/  Inhibition @Eﬁﬁ . ECs/ L, MRRE
(cfrmL ") ratio/% Regression equation  (cfu'mL™")
10 38.83
1x10° 48.81
1x10° 55.06 X
1x10* 62.55 ¥Y=0.1649X+4.6088 2.36x10 0.9907
1x10° 66.29
1x10° 71.29

1x10°, 1x10*, 1x10°,

. 1x10%,

e a-g W T WK AL 00 10
1x10° cfu/mL.
Note: The spore liquid concentration of a-g is 0. 10,
1x10%, 1x10°, 1x10° cfu/mL.

1x10%, 1x10°,

B2 BAEARE Tr-0111 X 5RFHITTE TN HIRER
Fig. 2 The inhibitory effect of Trichoderma asperellum
Tr-0111 on F. oxysporum

23 30%"/E
ik

3.
P B PR RIS Tr-0111 B4 HIZ K 0.00%,
JET 30% 7o % W I g = 7
4, IR SR

TEEEE S ERRAASE Tr-0111 By

& 3 %1, 0.0643 mL/L 30% 7575
i
55 Tr-0111 FHZA

A
73
R

Fﬁﬁ?f’?}

F3 30% BE WEEEY Tr-0111 BL£4E K2
Table 3 The effect of 30% propamocarb-azoxystrobin on the
mycelial growth of Tr-0111

Qb WiV HAR/em FE /%
Treatment Colony diameter/cm Inhibition rate/%
CK 8.50+0.00

0.0643 mL/L 30%75 % HANR  8.50+0.00 0

251
Fungicide

B3 0.0643 mL/L 30% BE FEREERT Tr-0111 A9
%}i?ﬂlﬁuz’z%

Fig. 3 The inhibitory effect of 30% propamocarb
azoxystrobin on Tr-0111

24 ERFINRMBEIENERSSASW
AR LL EiR 545 5, 0.0643 mL/L 1 30% 75

W TSRV F S 2.36%107 cfu/mL 19 76 K 55
Tr-0111 BRI, A RRRIEATES el 2 B A 7

Ho MR AFTR, BA Vi, mamne © Ve =4 ¢ 6
A BAT ST, Al G e 34 B B 2 .

B Vo, gt © Vreon=7 ¢+ 3 W, MR LR Ee
116, BLEFMEE KK 68.37%0 Vg, ms misims
Viecon=1 * 9 B, SEPRBEF e, H 70.38%, It
B 38 5 EE SR A 1,080 PR IE 3% 8 Vago, i me s
Vieorn=7 * 3 M Vaoo, giagmegems * Vo =1 7 9 N
FABTRAR . O L, [RINTE Voo, s mepsng ©
Vecoi =5+ 5 IBHAL.

F4 SEEFRAFRIERKRSFSHNE

Table 4 Co-toxicity of the mixture against F. oxysporum

Vi Vreorn 7% Hi%/om SRR/ % AN R/ % HEELEH(IR)
V30% propamocarb-azoxystrobin © VTr-0111 Colony diameter/cm Actual inhibition rate/% Expected inhibition rate/% Efficiency enhancement ratio
10:0 1.45+0.05 56.33 56.33 1.00

9:1 1.13+0.05 65.86 57.28 1.15

8:2 1.17+0.10 64.86 58.23 1.11

7:3 1.05+0.05 68.37 59.19 1.16

6:4 1.05+0.05 68.37 60.14 1.14

5:5 1.17+0.05 64.86 61.09 1.06

4:6 1.03+0.08 68.88 77.07 0.89

3.7 1.18+0.08 64.36 63.00 1.02

2:8 1.02+0.08 69.38 63.96 1.08

1:9 0.98+0.04 70.38 64.91 1.08

0:10 1.13+0.05 65.86 65.86 1.00

CK 3.3240.23
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25 ERFIX BB ERR
25, K45, 30% 757 - B I 2 17 77 Al

WA RE Tr-0111 B35 5 Z R A PHARCR . 3

P BEFI B 50 2 5 T 2 B0, S ORIl B Ak

ZEFANRE o Vaow s wms © Vreon=5 3 5 B, BiiA
BREDF, BiRN 78.18% KK Vigw, i wens *
Vieon=7 3 3, Bi8CH 77.27%0 Vi wim
Vieon=1 : 9 B, BE&ICH 72.73%.

R5 30% EEWHEES Tr-0111 SEXLHBERIIENE RN

Table 5 Interior efficacy of the mixture of 30% propamocarb-azoxystrobin and Tr-0111 on F. oxysporum

st i3 it Ta A B/ %
Treatment Concentration Disease index Efficacy/%
CK 40.74£10.27aA

30% 787 -8 T i 0.0643 mL/L 20.1122.98bcB 50.64aA
Tr-0111 2.36x10°cfu/mL 23.26+5.69bAB 42.91aA
Viowssa wms © Vieon=5 © 5 8.89+1.81cB 78.18bB
Vo weiams © Vieon=7 * 3 9.26+2.77¢B 77.276B
Vaowsiag s * Vreon=1 9 11.1120.91bcB 72.73bB

T RPAFING FREG HIFRIRTEP<0.01F1p<0.05/K V-2 5 ik 3

Note: The different capital and lowercase letters in the same column showed significant difference at p<0.05 and p<0.01 levels, respectively.

€

e a-f MBI, 30% FEAE-WERIE . Tr-0111. Vg, g © Vivor11=
5550 Vagwmagmesing © Vrecorn=7 © 3+ Vaow s wans © Vreon=1 © 9o
Note: a-f is CK. 30% propamocarb-azoxystrobin,  Tr-0111,

V}O% propamocarb-azoxystrobin : VTr-0111=5 : 5\ VSO% propamocarb-azoxystrobin : VTr-0111=

7:3 A V30% propamocarb-azoxystrobin : VTr-0111=1 1 9.

B4 SEFRAEITENRHBEBR
Fig. 4 Efficacy of the mixture on F. oxysporum in
potted plants

304 8

W% B4 filg (azoxystrobin) g £ 4 A4 I I 300 31 571
RGP ANGIFER], BA RGBS AR, X4
GEINEERRE N S5y L L PN 5y 7s]
JEAR, FTHTRiGZ M ED R E. Hok
S OOV TR AR A W DA TR G K T R R AR R
PR BN A 22 A TR ARG TR RSOR . ABEAE
W 30% Fa A7 - P T2 7 6T SR A T T B4 R

RE AR, HSOMBRAIAR A —E AR A
FAEAREY FRPIRACRC A HGE, R
WIFERI, MR R W E 0 E B R LA K,
RIS T 5 121 3 i AR SR R AR B TCS007 X 16
FHHEL 0 T ) A0 8 AR AE 56.65% ~ 87.62%. AL
AT LA 52 FC B 3 e ) TR AR R ik o
52 TR S A ) T IR 5 B I 1 2

R, 3 Vagos mgmnans © Vreorn=7 0 3 B, MR
R o Vo s Vreorn=1 0 9 B, SERRATA
Hf i o AHSHECRXFJ A5 I TR 10 o B 1 2
REIR, Vi magws © Vieon=5 = 5 I, BIVARCR
HRUF, XA RESE A Z R R S PDA AR RS A
[ TE, SBCHIEE s PDA P AR5 7746 N
WO, AR SOCIAHEE, EIREAr. AR
RRAEL) 20 m* ENBEAT, IREESM I ANES), 1R
AMEE . A 3 AR E R & R B 3 st K
R — 2P RAIE

4 % ®

ARBFFE LSRR, 30% 5% -1 TR R 550 A0
AR — A, BRI T A B
J1, MR EBAR . Y Vi, s owmms © Vieon=
72 3k, SEICHR XA SR T B IR G RE TG
I o Vaow apms © Veeorn=1 0 9 B, BB
PRIV o Vaow, soposstins © Voo =5 @ S, &L
AP RCR e HBOEE 0.0643 mL/L 30% FE% -
WEBATR AN 2.36x10% cfu/mL FEAIATE Tr-0111 LS = 5



LR

X WA RIARTES 30% R -1 G R T R B i A S ) AR 53

PR &) S ISC IS 408 T 7 36 A e e ) TR AR
A~ A 24 (0 P I i s A B T ) A B AR

(1

(2]

(3]

(6]

(8]

(9]

[10]

(1]

(12]

5% 30k
BN, AEEE, XN, A TR AR DX AR 2SS R A RO TR
YE[T]. MERM, 2022, 55(1): 41-47.
LI X J, LT Q, LIU C, et al. Pathogen identification of tobacco

rhizomatic diseases in tobacco growing areas of Henan Province[J].
Tobacco Science & Technology, 2022, 55(1): 41-47.

TR, WREE L. AR S AR I T R )], R,
2018, 46(17): 34-36.

YU Q T, YAO T S. Advances in tobacco rootrot caused by
Fusarium[J]. Journal of Anhui Agricultural Sciences, 2018, 46(17):
34-36.

Tk IEE . 522 e A AR G A B A S AL X FER 9 (D). T
PR PERIRSE, 2019,

YAO X Y. Study on the microecological mechanisms and regulation
of tobacco root rot[D]. Chongqing: Southwest University, 2019.
ERAF, AN, ARES, S BT TR I DA T B Ok
Y5E RALEBIRACR]. h R AR, 2022, 43(6): 31-38.
QIU R, LI X J, LI C J, et al. Screening and identification of
antagonistic bacteria against tobacco Fusarium root rot and

evaluation of their effects on growth promoting and disease
control[J]. Chinese Tobacco Science, 2022, 43(6): 31-38.

ZET0 0 D T AR 9 i A A AR BRAMC AR ) 43 BT B A B T
TE[D]. KM - Rl R, 2020
LI B. Analysis of rhizosphere microorganisms associated with

tobacco  Fusarium root rot and screening of biocontrol
microorganism[D]. Zhengzhou: Henan Agricultural University, 2020.

XUFVEE, 25557, IR, SE. MR RO AR R Y M
FOXF 5 P TR R A BURIES BT[], TR AR, 2021, 50(7):
101-109.

LIU L J, LI F F, HE L, et al. Pathogen identification of tobacco
Fusarium root rot and its sensitivity to five fungicides[J]. Journal of
Henan Agricultural Sciences, 2021, 50(7): 101-109.

SR, HERE PR BRG] # ARk, 2017(4): 89.
ZHANG S. Prevention and control measures for tobacco "Two Black
Diseases"[J]. Jilin agriculture, 2017(4): 89.

TSR AR S ) AT ARL S 95 £ 17 A - LR A e 42 8 [D]. T P
TR R, 2022

YAO C X. Screening and identification of biocontrol bacteria and
fungi antagonizing Fusarium root rot of tobacco[D]. Luoyang: Henan
University of Science and Technology, 2022.

ERFF, ZNAS, FIERE, SR R T TR IR AR B (P B 1Y
i S S E (0], P ER R A, 2023, 29(3): 84-93.

QIU R, LI X J, BAI J L, et al. Screening and identification of
Pseudomonas against Fusarium root rot of tobacco[J]. Acta Tabacaria
Sinica, 2023, 29(3): 84-93.

FWA, BT, BRE, &R BRI SUE L E 5
B fie A= AR FIRFIE ). P R AR 22, 2022, 43(6): 60-67, 75.
WANG Y Y, JIA F F, LI J Y, et al. Screening, identification of a

bacterial strain against tobacco black shank and its growth-promoting
effects[J]. Chinese Tobacco Science, 2022, 43(6): 60-67, 75.

PIEE, TOMRVE, JERTRE, S5 AR R A TR Y U 1 R K
HPRR. WA K= R (ASRRRAR) , 2023, 49(3): 329-
334.

JIAMY, WANG Y Y, TANG P P, et al. Screening and identification
of biocontrol bacteria for tobacco black shank disease and evaluation
of the control effect[J]. Journal of Hunan Agricultural University
(Natural Sciences), 2023, 49(3): 329-334.

Wirte, wE, 25 S, A LR AL B B A TR S R 0],
Ll 5HA, 2019, 39(21): 19-20.

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

(22]

[23]

JIANG G H, PENG X H, LI W C. Research progress in the
application of bio-organic fertilizer biocontrol bacteria[J]. Agriculture
and Technology, 2019, 39(21): 19-20.

B, BBE, BT, S RIER IR WHLG 5 IR Ef i)
[R5 6 B SRR AR, 2018, 44(2): 184-189.
GU CY, SU XY, YANG X, et al. Synergistic effect of antagonistic

bacteria. WHI1G and prochloraz against strawberry anthracnose[J].
Plant Protection, 2018, 44(2): 184-189.

BUNE, NG, SRE, A HRETEANE AL B S AAT R P R B A 25
FIRTHE R RC[]. 425, 2015, 54(11): 848-851.

HUANG X Q, LIU Y, ZHANG L, et al. Screening synergistic
bactericide combined with bacillus against tobacco bacterial wilt[J].
Agrochemical, 2015, 54(11): 848-851.

WS, 2R, ZERE, AF NEJSIRER T R TR T e 4
RE R AREAE RBEIEL). P E AP A, 2021, 37(5): 1066-
1072.

YAO C X, LI X J, LI Q, et al. Screening and identification of
antagonistic fungal against tobacco Fusarium oxysporum and its
growth promotion effect[J]. Chinese Journal of Biological Control,
2021, 37(5): 1066-1072.

WS, X, 25/, S MR FRCGR JDDEAR JE e B A 24 70 04 O
B[] RO RN, 2022, 51(4): 87-94.
YAO C X, LIU C, LI X J, et al. Screening of fungicides for

controlling Fusarium root rot of tobacco[J]. Journal of Henan
Agricultural Sciences, 2022, 51(4): 87-94.

WAL, BUESE, R, MR Cakl S5 R R
Wb I By i AR BB AR R (7). BAH AR 274, 2020, 41(8) . 1625-
1633.

XIE L, HE C P, LIANG Y Q, et al. Synergistic effect of fungicides
and Bacillus subtilis Czk1 against rubber root diseases[J]. Chinese
Journal of Tropical Crops, 2020, 41(8): 1625-1633.

[ 500 L Sz Ry R R Ay g K A U5 e GBIT
23222—2008[S]. bt : HERUES R, 2008.

State Tobacco Monopoly Administration. Grade and investigation
method of tobacco diseases and insect pests: GB/T 23222—2008[S].
Beijing: Standards Press of China, 2008.

KL, RAPE, KT, ORI R ISR R EERIA AR A
WA LB B ACR T[], 42274, 2023, 13(1): 6-10.
SONG M, WU C X, ZHANG Y, et al. Efficacy of Metalaxyl-
M- fludioxonil-azoxystrobin on controlling soil-borne fungal diseases
of peanut seedlings[J]. Journal of Agriculture, 2023, 13(1): 6-10.
Wokol, Wi, BRH, . ROZEEARERIIA 25 1 Tk ik 5
O] ERA AR, 2022, 50(24): 143-145.

JIANG B X, GAI D, CHEN F X, et al. Study on screening of
effective fungicides and mixed preparations for controlling soybean

phytophthora root and stem rot[J]. Journal of Anhui Agricultural
Sciences, 2022, 50(24): 143-145.

HEBUS, SR, R, S BRSBTS AR
W APITEYEL]. AR2G22A4E, 2017, 19(5): 569-575.

WANG H C, ZHANG M, ZHANG Z F, et al. Bioactivities of
carbendazim, etc. five fungicides against Rhizoctonia solani in
tobacco[J]. Chinese Journal of Pesticide Science, 2017, 19(5): 569-
575.

g, MR, EAE, FOBARE 152-42 R 24 RE
U RO O DLBRIR]. Fidasdl, 2023, 31(5): 1314-1321.
TANG R Y, WANG B S, DONG C X, et al. Preliminary study on
resistance mechanism of perennial ryegrass induced by Trichoderma
asperellum 152-42 against brown patch[J]. Acta Agrestia Sinic, 2023,
31(5): 1314-1321.

ATk, Mg, V>, ST TCS007 Wbk Y 4
TEANBETEVET]. 2524244, 2020, 22(5): 801-807.

ZHENG K B, LIN H, ZHOU S, et al. Identification and antifungal

activity of marine Trichoderma asperellum TCS007[J]. Chinese
Journal of Pesticide Science, 2020, 22(5): 801-807.


https://doi.org/10.3969/j.issn.1002-0861.2022.1.yckj202201006
https://doi.org/10.3969/j.issn.1002-0861.2022.1.yckj202201006
https://doi.org/10.3969/j.issn.0517-6611.2018.17.010
https://doi.org/10.3969/j.issn.0517-6611.2018.17.010
https://doi.org/10.3969/j.issn.1000-2561.2020.08.017
https://doi.org/10.3969/j.issn.1000-2561.2020.08.017
https://doi.org/10.3969/j.issn.1000-2561.2020.08.017
https://doi.org/10.11923/j.issn.2095-4050.cjas2021-0078
https://doi.org/10.11923/j.issn.2095-4050.cjas2021-0078
https://doi.org/10.3969/j.issn.0517-6611.2022.24.034
https://doi.org/10.3969/j.issn.0517-6611.2022.24.034
https://doi.org/10.3969/j.issn.0517-6611.2022.24.034

	1 材料与方法
	1.1 供试菌株及化学药剂
	1.2 化学药剂对尖孢镰刀菌的毒力测定
	1.3 棘孢木霉Tr-0111对尖孢镰刀菌的毒力测定
	1.4 化学药剂与棘孢木霉Tr-0111的相容性测定
	1.5 棘孢木霉Tr-0111与化学药剂复配对尖孢镰刀菌的毒力测定
	1.6 菌药复配剂对烟草尖孢镰刀菌根腐病的盆栽防效测定
	1.7 数据分析

	2 结　果
	2.1 30%霜霉·嘧菌酯对尖孢镰刀菌的毒力分析
	2.2 生防棘孢木霉Tr-0111对尖孢镰刀菌的毒力分析
	2.3 30%霜霉·嘧菌酯与生防棘孢木霉Tr-0111的相容性
	2.4 复配剂对尖孢镰刀菌的联合毒力分析
	2.5 复配剂对尖孢镰刀菌的盆栽防治效果

	3 讨　论
	4 结　论
	参考文献

