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(1. AR T 2 B e o g A R o B el A fe i S A o TR st =, R 066600; 2. TR NITE B S 4R 5E, 28 5155 066600)
RE: W TREAREAMZENBEALERGEROHEBR, BIZXEANERE, AXRALEKHE
BFEWNET 12 HXERNFENEREERABERY ECso» R T e 3% Fo b B £ 300 06 % i
E3MABHAAE AR RIERGREANE, WEREAN S AEE W EAEA G 87 EE 5
BHE. BEREXYW: 240 gL EoR B SC. 30%/EE 2 AS fr 80% R HEEE WP EBHHEAE T\, FHEAE
Tis Fe R AE Ty HE Vecso I AT |, RARGHAMERE, EXBHSBRARENTEZAREWNFEN
EREERFSEE P EERF LB T 80.76%F0 78.82%, ek BEREAF M E 4B K T 13.36%F
10.64%. BTN, AP CEXHAETEN, BEAE T WRERE Tis 57T 5E ek B F 74
ARG ERLALAEEMER.

x B 7 LEFEROER; REAE;, BEAE;, HABK HEEA
RESHES: S476  XEFRIZEE: A XEHS: 1005-9261(2023)05-1244-09

Synergistic Effect of Trichoderma and Fungicides on Atractylodes chinensis Southern Blight
Caused by Sclerotium rolfsii

HE Zidian"", HAN Yamei', JIN Ge', GAO Yufeng®, MIN Kang'
(1. Hebei Key Laboratory of Crop Stress Biology/College of Agronomy and Biotechnology, Hebei Normal University of Science &
Technology, Qinhuangdao 066000, China; 2. Editorial Department of Journal, Qinhuangdac 066000, China)

Abstract: In order to control effectively southern blight caused by Sclerotium rolfsii of Atractylodes chinensis as
well as reducing the dosage of chemical fungicides, Trichoderma strains that can be used in combination with
fungicides were screened out. Toxicity of 12 chemical fungicides agents and 7 Trichoderma stains against S. rolfsii
was firstly tested in vitro with toxic medium method. And Trichoderma asperellum T s, Trichoderma atroviride T\5
and Trichoderma harzianum T, were subsequently shown to exhibit bio-compatibility with fungicides proved by
dural culture and synergistic effect method. Control efficacy of the combination on suppressing of southern blight of
A.chinensis was further tested in field experiment. The results showed that the VECsg between 240 g/L thifluzamide
SC, 30% hymexazol AS and 80% mancozeb WP with T asperellum Tig, T. atroviride Tis and T. harzianum T, were
higher than 1, respectively, which indicated good bio-compatibility. In the reducing half dosage of thifluzamide
condition, the synergistic control effect of thifluzamide combined with T. asperellum T¢ and T. atroviride Tis on
southern blight reached 80.76% and 78.82% , respectively, which increased by 13.36% and 10.64% compared with
thifluzamide control. In conclusion, T. asperellum Ty and T. atroviride Tyscould synergize with thifluzamide to
control 4. chinensis southern blight, which was much more effective than applying 100% fungicides.

Key words: Atractylodes chinensis southern blight disease; Trichoderma asperellum; Trichoderma atroviride;

thifluzamide; synergistic effect
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bR Atractylodes chinensi FE S AENFR 50~2000 m IR Lk, AiflbEEMBHZ—. ]
b8 b ARFE K T oA R B BT R AR ERRET AL BEF, PR, R, ET. ESE
B, BZEFEMARTDRET EEEM, B 2025 4, WML IEEARFREIRERXET 3333 hm®, B
— Wt E R RE . I8 IMER Sclerotium rolfsii 12 Y AL AR 7 ZEHEE AERRR, DOF T £ 4EH,
AEREEE FREHOELROBOEK. SREAMUBRILER, EhERED. B, o=,
FHAM, AP gEFEME. KTSVSEY ., SRR, A8k e RELAE E—MEFE
RE AR

WG) 1 10%=M:Erf i@ MM (wetting powders, WP) X 78/ B B Z I E 45 A 79.9%HM
66.8%%, BEMREE S LA E BRI TIA MR A 68.72% . FE-MEEEE 1500 £ % 2R B A 4R
BBl YA 2 4 90.27%1 ., 50% 57 B R BT 1 (suspension concentrate, SC) 1 24%MEMK B SC X 4£ 7k
E BT BT R R 4 B h 44.6%~68.7%F 66.1%~79.4%", EFB/IEREINLHR., WHE. K&
FIRIE T 2 R E A O A TR, PRS-/ ML P2, I N A AR BT o B e
HEROEMIE. VENFERAE Bacillus velezensis ¥ ¥ N ZHH L MM E LT 81.93%, Xk
£ P 2895 B9 R 1) 77 YA 28R 2 66.15% Y0 D137 2 T 1 FIAT-17931 A1 ' 2F UNT B Bacillus siamensis
FIAT-52595 S A TS 487 B B L2051k 73.23%F0 71.16% W R A B Trichoderma harzianum H,
K FFRME B L B AT 86.27%". BT AR EBIEMES ZR BN WA, RAEAR
L EEREN, SEPERRAREMENEZ, RIEREAEREFNSENHEBRS, K=&
BB I Al RO IF SR 3

REESABEE. =WE. REFESRAHEFRKSEARIFRMER. 5 Rme
. BIHKBREREN RIS T 19.26%~29.29%"*7, T FL A& s [F] By ¥ BN BE MR ORI R 1
ARl (BABESZEH D RAPE ISR ARRNRERDP ., Fikh TH— P REATEH S RE
FIH A AR A EMPIE R, WO ERERNAR, ASCRAEKERE, PRI LR PR R
B 12 FORBE P IR S 7 MR R YA A A A A AR RS » B0 52 AR w5 X e D
50%F BRI, AFESREADFEXIEERAERDBEPESE, UBALERGEREON B
e .

1 MRE5ERZE
1.1 ##

KEHER: BRARE T harzianum Ty, KEi RS Trichoderma longibrachiatum T3+ TRHIAEE Trichoderma
asperellum Tiz« R OARE Trichoderma viride T14~ IREk/R B Trichoderma atroviride T\s« BRI % Trichoderma
asperellum Tig. Hi%FAR% Trichoderma viren Ty, FFIILRIEEITTE 2 BEARTF

TRIEE: FFR/NEHE S rolfsii, HIAILRISNITE2EBELRAE

FREH: 30%MEMEE SC, WITHURL TR RAT: 80%ZH X WP, WALEERUFRAF]; 80%
REER WP, FIRTRHERAT; 250 g/L WHEHEE SC, SIEXBEBIENRIFRAR: 30%EHRK
#I Caqueous solution, AS) , PUJIEYERIEANA BAT]; 20%MEREHT SC, WL B THM A 200 g/L
B EM SC, ETAIEEEMHRIHRAT; 62.5 g/L # - HIE&EMAKH (flowable concentrate
for seed coating, FS) , SCIEIEMEMEDMRIPAIRAT: 43%MEk- B SC, Bk (TE) FRAH:
240 g/L BEWAERE SC, WAL= R AR AL TH PR T ; 30%ittreis s NE SC, b2y & FZiRA IR A ; 450 gL
LK BLF (emulsion in water, EW) , {LIEFAEY R BHHRAH .

12 Ak
12,1 BHEN ¥4 CHRANAREHERANFR/MEE G 38R T PDA PR L, 25 CHFEERFHF
m, #HMH.
122 BHEHKE BFEDEEEUHEMNT PDA VIR L, FELREKHERZE, FLES T RNE
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BETHEFEILF, £H.

123 ABEAFENMEFLAEZHELOMAERS FFBIMMENABREKHEFRILE, HERS
mm [T FLER 7 BITEFT R MZ R AR B R RS A ZAT IR G JAREH 5% R A R S8\ PDA iR | —
HHHRE 3 cm, RIS BEERMEIRFEAN, 3 KESE, BT 25 CHEFMET RG34 FERHFEEE
MABZFHNEELE, HEAFENFBIMEFELOMERT. IER (%) = HREKEER—LH
WEER) / (NERHEER-—FHHER X100.

KRS LR B, ) 5 mL TG B AV, P BR TS0 I 52 4026 i T W BE I 8 1.27 X 10878 F/mL,
WHL 1.0 mL 7RIS WA T PDA HFRERM. FFEFHY PDA BEBWE, T8 FIR EEE
10 M, UREMBEZANE, 3IREE., ZHEFHEZHARENHREHLEKER, HHEFFE)
R R R RN R 2 MR, BEHAR (%) = (HREREEMEEZREE) X100, K&
BMHIRELIAEE (%) = CHRERFER - LM ERER) X REEER X100,

124 REAAFENGEFHLYEAER RABEZ4AKERZNE 12 PPAETINFRE/DNEEE L1 E
TITER - 30%HE MeBA B 1 SC. 30%EMEEE SC AT 30% 1485 R AS FIHRE R 3000, 600 120, 24 F1 4.80 pg/mL;
S0%ZH A WP WEH 1600, 320, 64, 12.8 1 2.56 ug/mL; 80%fCARELEE WP KL N 10000, 2000, 400,
80 #1116 pg/mL; 20%BEB4H SC B EE R 2000, 400, 80. 16 A1 3.2 pg/mL; 250 g/L WEEER SC HIWE K
1000, 200, 40. 8.0 Fll 1.6 pg/mL; 200 g/L LR 4% H M SC #UIKE R 800, 160, 32, 6.4 Fil 1.28 pug/mL;
62.5 g/L X5 5 -MEHE G FS 3N 1250, 250, 50 10 F1 2 ug/mL; 43% MMk EERE SC 3N 860, 172, 34.4,
6.88 Fl1 1.38 pg/mL; 240 g/L HERLEENE SC 3K 960, 192, 38.4. 7.68 1 1.54 pg/mL; 450 g/L BKiElE EW
WREAY 5K 1800, 360, 72. 14.4 71 2.88 pg/mL. FH PDA BEIEIENL RS R 5IBE WS REF SR,
DAINTEEEAK A . A AR 5 mm PFTFLESNEESE 5 d R B B O S TRUADE, WA M T4
AREIKERBEFITR E, 3 RES. 25 CEREEFEIA)E, RATZRXXNENEREER, HHEAEEM
PR (effective concentration, ECsg) -

125 FAEAMABEFTEDHEENE RAFLAKERENE 2MREHN 3 NARKBEEEE TisTiss
Ty MBEAER. REFKREER 1.2.4. B PDA KiFRIENC A0S RIS BEWE MR ERRFEHEPAR, Bk
BAK AR . FHER S mm MITASMAIETE 5 d WIS AREREEASITIAYE, MLmm FEMTEA
FWERANER L, 3 IREH. 25 CERERFIAE, XA FFREXENEEER, HHEMEZEM ECs.
R RERNARERELI ECso (TECso) SR MM FEDZE R ECso (RECso) HifH (VECsp,

VECs;=TECsy/RECs) il 5 ARE W P FAEFH PR EH, # VECso>1, AR FITT 5 ARS8
&l 4 U,

126 FEANRAEFMBENFENMMEABLAWEER KAV IFENE 5 AR S EHEEG )R
WFIFAREE P AN TR DZEELMEER . AIXEKZ K 30%EHER AS HHEKER 100.00,

75.00. 66.70 F150.00 pg/mL. 80%fXARGELEE WP HIMKEEEEEEA 0.94. 0.71. 0.63, 0.47 pg/mL. 240 g/L
R SC IR EE X 24.00. 18.00. 16.00 A1 12.00 pg/mL. 7E525 PDA “FAR bR ERN 5 mm A&
FAIFFE/INME RGO, & BIBE 3 om, LAHREEMFFR/IEEEREFRRAIIANR, 3RER. ET25 C
fEE R4 th B 3R 3 d, PIE T HEEOMRERE. REBEAREEP W REH SR E R
ARG F=EMBER. RR (S) = GREXREEEE—WEETEE R / (REFENREEF
B—ARBEEVIEEREE) X100, S=1.5, RAREFAMRAEFREGEEIMEN: 1<S<15, RAEKERF
FMARFREMMER: S<l, RARARFEMAFENETHIIEA.

127 FEARABEWE M LERGEROHIERE BARGH AR R FRERR 7 dP, 4
KA BB 5 Pl 7Rt B B R R 4, 0 TR RS 110" i T/mL, &

EZE 51T A B SR P 25 R B 2 b B AR E BB AR . R A AL AR AR
5.47 hm?, B#k2 44, F/E, HRITEX 15 cmX30 om. ZIEMATHME ER. AE. S REY,
WA LR E AERRAETE, HFE 20~30 cm FA M BEZIETIE 5 X 10°~1 X107 E#%/m’.

RIS NX o B A AR S AWEFFEER . REEF RN A X R AR A B ) RIS KO0 R
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BANPEK 150m, % 3m, 19 NG, 3IREE. BEEFRDHDNBAIARSE T 6 Huimeer, AR
WEBREEIE MRS R, AT T)s SRR, VERBEIRIES R . WSPRARE Ty, SWEMEE, AFREERE. BE
R R N

I FRE A AR B BN 37.5 Lhm®, XX A 75.0 L/hm?; 30%ME% R AS. 30%MEMEE SC.
80%{ AR B WP F 240 /L WEWREEIE SC (¥ BAEV R X0 7.5 kg/hm®, W RIX 34 15.0 kg/hm®.
BRAUARTE Tiow WEARE Tis MIGHRAE Ty RS ERTRIFH, FATWRER 1X10" 1 T/mL. T 2021
6 A 2 HAeKARRAMER L CARMRRE, FREARRRNTTBF R EIMRE EE, 8 A7 DK
HEEmm TR, AN R S IR, GACEIEE 10 M8, A SR S0 B, RIILERASER
TR RO G EC A A RO L, R I FE BRI Bl iR AR

IEBARAERRHIR SR 048, ;| &, WEGREEW; 3%, WEHLTE; 5%,
MEFFMRES, TEIEHRB B EBUY 30% L F, JFFHM bRAGRHYL; 74 BREHSHRZE30%L L,
Hh - EARSE RS, PR KEREE; 9%, BHERIE. MR GRS M AEMED 1 (RS
MR BHEED X100, FiVERR (%) = CoIAARHIRR-A B A RE R ED A RA MRS X 100,
12.8 HELKI 504 R EHE A Excel 2019 FI SPSS 24.0 #AEBEAT 4047, #M LSD 8T B3
P

2 ERSSH

2.1 AREEMFENGEELINBIZE A B9 HI R

BHFRARTE Ts BRRN TP/ L B R B, A 87.52%, HARIREEARE Tis MIWERARE T %
FRONG T LAV E R BN 79.61%K1 77.67%, =HERFALE. FEIERHEZERGRE T
FUBFUAREE Ty FHIAEBE A 0, WEERGEELVMERED 100%, EFEHTHROKE T, MR
FTZWNEEHAGFELZNMERE (K1, BD .

Bl REEX TR ELME R ER

Fig.1 Inhibition effect of Trichoderma on mycelium and sclerotium of §. rolfsii

22 FEFNFRPMZEIAZER ECs

S B 5E Eee 12 FhL 2 2R BRI 73 N A AT 10 ECsor VWK FOARAERERIRET R 15 it
AR Tige WARATE Tis MMYOAREE Ty I AEDIANELF ) Vicso AT 1s WEMEE SRS Tie. M
ABE Ty [ Veeso KT 1, AaEdE G&2) .
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#®1 ABEMNFTRDEEERLINEZEZNNEE

Table 1 Inhibition rate of Trichoderma on mycelia and sclerotinia germination of 8. rolfsii

REERES W TS L€ S [ f2 TS
Trichoderma number Colony radius Inhibition rate Sclerotinia germination Inhibition rate of sclerotinia
{cm) (%) rate (%) germination mycelia (%)

Tn 0.48+0.11 77.67+4.92 ab 13.33=0.58 79.26+9.12 be
Tiz 140026 347311213 ¢ 26.67+0.58 70.73+11.90 be
Tia 0.7040.08 67.361+3.76b 13.33:k1.15 67.07+14.36 ¢
T 0.724+0.02 66.591.07b 16.67£1.15 71.95+£19.53 be
Tis 0.444+0,08 79.61+3.55 ab 0.004+0.00 100.00+0.00 a
T, 0.27+0,12 87.52+551a 0.00+0.00 100.00+0.00 a
T 0.591£025 72481183 b 13.33£0.58 81.71+£22.26h
CK 1.28+0.15 100.000.00

i RFIARRANEFEFRREREF (P<0.05), FEL
Note; Data with different lowercase letters in the same column indicate significant difference (P<<0,05). The same as below.

:2 UEIEFHESABEREYHEEME

Table 2 Bio-compatibility between chemicalfungicides and Trichoderma

AHI PR Btk H# AR FRFEH ECs Vecse
Fungicides Strains Regression equation Correlation coefficient (ug/mL)

30%IEMEEY SC BHHLACHE Ty, ¥=0.8556x+2.6572 0.9554 549.54 >

Ahinethionlz 50 VAT Ty ¥=3.6016x-0.4550 0.9978 3270 <1
BEAET, ¥=0.5712x+3.8897 0.9902 128.82 =>1
Frg L ¥=0.8405x+3.6392 0.9517 41.59

B0%% B 7L WP BHAUARE Ty ¥=1.5008x+3.7263 0.9713 7.06 <1

Siiveren i WD WERAT T;s ¥=1.2411x+4.2103 0.9714 433 <1
I HAREE Ty ¥=-5,9770x+14.424 0.6990 37.73 <1
e ¥=0.9064x+3.4996 0.6127 4522

80% IR ELE WP PRALATE Tis ¥=0.6225x+2.4578 0.9387 12129.85 >1

s TREBARTE Ty ¥=0.7889x+2.6386 0.9744 984.65 >1
MEBAREE Ty ¥=0.4919x+3.1361 0.9201 6154.39 >1
Fri Y=0.0736x+3.3954 0.9913 129.22

250 g/L HET R SC PALATE T15 ¥=0.8760x+3.2737 0.9518 93.47 >1

PO YL OIS FEARTE Tis ¥=0.8378x+3.5445 0.9168 54,61 <1
AL T ¥=1.0023x+3.3648 0.9825 42.80 <1
FrEE DS ¥=0.3269x+3.4972 0.9567 44.75

30%IER A AS PRALATE Tig ¥=0.8765x+2.5201 0.9734 679.56 >1

<L merapnl s REARE Ty ¥=0.973 1x+2.5269 0.9877 347.91 >1
W BAREE Ty ¥=0.9067x+2.4628 0.9775 628.46 =>1
Fre L ¥=0.7831x+3.3127 0.9577 142.76

20%IE4 SC BHEACTE T ¥=0.8408x+3.8459 0.9705 23.58 <1

<UL hiodiEale coppen S C WEARE Ty ¥=1.1570x+3.2423 0.9328 33.05 <1
AR T) ¥=1.0499x+3.7564 0.9909 1529 <1

e R ¥=0.4835x+3.9388 0.9904 156.61
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4% 2 Continued table 2

AR HER bR #AREAHE AR ECso Viesy
o Fungicides Strains Regression equation Correlation coefficient (pg/mL)
200 g/L WLERFS-HH B SC AR Tis ¥=1,1893x+3.7366 0.9639 11.54 <1
200 g/L pydiflumetofen:
’ IREFARTE Ts ¥=1.2479x+3.4223 0.9702 18.38 <1
difenoconazole SC
WMSHAE T, ¥=1.0487x+3.5308 0.9881 25.18 <1
FraE R ¥=0.4752x+3.7829 0.9885 364.11
62.5 g/L K TR S FS AT T Y=1.4967x+3.6034 0.9065 8.57 <1
623 g7 mctalaxyt WRAT T ¥=1.2545x+3.7391 0.989 10 <
RER> =1. +3, . i E
M-fludioxonil FS i . . 2 :
WA T Y=0.7733x+4.5277 0.9796 4.08 <1
Tl Y=0.8501x+3.2497 0.9416 114.53
43% WERE-FLELE: SC WA Tis Y=1.3524x+2.7261 0.9958 48.02 <1
43% fluxapyroxad- _
: WS Tis ¥=1.4204x+2.4565 0.9973 61.76 <1
pyraclostrobin SC
WA Ty ¥=1.2163x+2.6120 0.9900 91,90 =1
FrAE R ¥=1.1706x+2.7062 0.8281 91.09
240 g/L HERLEEIE SC AT T ¥=1.2753x+2.8343 0.9655 49.54 >1
240 g/L thifluzamide SC e
AR Tis ¥=1.0572x+3.1341 0.8804 58.20 =1
WA Ty ¥=0.7591x+3.8987 0.9726 28.24 >1
F /N ¥=0.4866x+5.2317 0.9737 0.33
30%anlk R g SC BAARE T ¥=1.1087x+3.6538 0.9679 16.38 <1
30% fluxapyroxad SC
Y PREEAREE Tos ¥=0.9617x+3.9401 0.9396 12.65 <1
M PEAEE T, ¥=0.9034x+3.4817 0.9890 47.93 <1
Frie NI ¥=0.5119x+3.5172 0.9532 788.24 <1
450 g/L BkEERE EW WHAAE Ty, ¥=1.9669x+2.4190 0.9932 20.52 <]
450 g/L prochloraz EW y
BEERATE Tys ¥=1.3372x+3.3606 0.9794 16.83 <1
e Y=1.7106x+2.5974 0.9527 25.38 <1
S ¥=1.0265x+3.3985 0.9486 136.32

2.3 UEREFESABEMEXMTTENMZEOIIFEER

231 ZEAEAREEHFALRIERA BAKRE T RTEARE Tis ABRAE T, SWEER ., BEIRBA
ARG B EI R B X S8 MR R B L M R B F] 100%. MEE R, BEWRERS 3 PRGN E
RYEGIART 1, RUHBMAEH. AREE. BEWESHAARE Te. BWRARE T, NHEREHAT 1,
RIHWEHAER (&3 .

232 AEREREAMEAANLEROBREEBHERR BREKSBMEAKRE T, BERE Tis hH
B v b3 A FTER IR 2 BIIE ] 80.76%F0 78.82%, SWERREEME N BAHLL, BARPIHHMEZE R RILE
FEKTE, EEERSESHEEKT 13.36%F 10.64%; 5 2 FRAREEN BAPIEECR MK T 33.47%
H 77.88%, BEEETHARBERENBEAR, AR, SAKGEETREN, RELTSHAARE T &
AR Tis RIWGRARE T AR ERERHFALE, BEIERR 2RI T 37.12%-30.15%7F 15.38%
(4 .,
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Table 3 Synergism between Trichoderma and fungicides to inhibit Sclerotium rolfsii mycelium

A Her AR T atroviride Tys AR T asperellum Ty M PARTE T harzianum Ty

Fungcides Concentration g WRAK ki ET % PN

(pg/mL) Antibacterial rate Synergy Antibacterial rate Synergy Antibacterial rate Synergy

(%) Coefficient (S) (%) coefficient (S) (%) coefficient (S)
30%EER 7 AS 100.00  100.00:£0.00a 1.76 100.0020.00 a 4.34 100.00--0.00 a 2.74
30Vehymexazal AN 7500  100.00£0.00a 176 100.000.00 a 4.26 100.000.00 a 2.74
6667 1000020002 1.76 100.0040.00 a 418 100.000.00 a 2.74
5000 100.00£0.00a 1.76 100.000.00 a 141 100.00£0.00 a 2.74
240 g/L BRI SC 2400 1000040002 176 100.00:0.00 a 493 100.00£0.00 a 274
240 g/L thifluzamide SC 1550 1000040002 176 100.004-0.00 a 4.93 100.00+0.00 a 2.74
1600  100.00+0.002 176 100.00+0.00 a 4.93 100.00£0.00 a 2.74
1200 100.00£0.00a 1.76 100.0040.00 a 4.93 100.00+0,00 a 2.74
80%{ LAk HE WP 094  100.000.00a 1.63 100.0040.00 a 293 100.00-0.00 a 2.74
80% mancozc. WP 0.71 100.0040.00 a 154 100.0040.00 a 293 100.0040.00 a 2.74
063  100.004000a 1.00 100.00+0.00 a 2.53 100.000.00 a 1.58
047  100.00£0.00a 0.89 100.00-0.00 a 249 100.00-:0.00 a 1.32
30%IEMEE SC 375.00 73.75£0.79a 0.79 85.19£074 a 2.29 100.00:20.00 a 2.08
30% zincthiozoic SC 281.28 63.79£0.71 b 0.82 72264051 b 1.85 100.000.00 2 1.94
250.00 61.89£029 ¢ 0.74 7045+ 1.11 ¢ 1.80 100.00£0.00 a 1.90
187.50 59.2610.49 d 0.78 68724038 d 1.76 100.00£0.00 a 1.32
F4 ABENRENGHEMIEERBEFRPEHBER AR

Table 4 Synergistic control effect of Trichoderma and fungicide on sclerotium blight of A. rhizome in the field

AABF Fungicides

iR Dose (kg/hm?)

A Synergism

B0%UAREHE WP
80% mancozeb WP

I0%IGH R AS
30% hymexazol AS

240 g/L WEILEBENE SC
240 g/L thifluzamide SC

30%EEMET SC
30% zincthiozole SC

REGE N
Trichoderma CK

R AR
Mancozeb CK
LA 7 A4 ] hymexazol CK

R eI R T thifluzamide CK
IR M3 3] B zincthiozole CK
T A T Water CK

15

30

30
30
30

BEALATE Ts
AT Tys
I AHE Ty
BAUART Tys
IREATE Tis
WA T))
AT Tis
RS T)s
WEHATE Ty
BRAATE Ts
MEEARE Ty
BRAEATE Thg
REREE Tys
Wy AR Ty

18.78£576 ¢
20,107 81 ¢
22.90+6.36 be
12.87:£5944d
15.44+6.17 cd
15.90£3.06 cd
8.61+542e
948t506e
14.69+8.33 cd
17.351+6.49%¢
20.56+5.21¢
17671644 ¢
249241037 be
20.78+690b

25.8119.67 be

1478543 ¢
1279703 d
2833+267b
4475112334

WITEHEYL Disease index  Bi¥G%R Control effect (%)

58.03£12.80 be
55.08+10.76 be
48.83+4.56¢
71.241+8.03 ab
65.49+390h
64.46+12.00b
80.761+9.33a
788241276 a
67.17+£9.11b
61.23+10.67b
54.05+6.39bc
60.5129.67b
4431+7.11¢
33.45+8.03d

42324733 ¢

66.97+7.98 b
71.42+3.98 ab
36.6915.02d
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REBRIFIZE, TRV S AR B R 5 28 WA U RN 3R . TRS060186 X £ B R 11 24 1
LR AR TRW079634 322, IS ARBTTLLE REMEREDEME, FeS52ERMRAEH; KEAT
] LS5 A0 R R B R P, AN S e e me i R 40 B Y, AR SO 7 FROR B E TR e B T 3 Bl S LA M R e
R EFREE R A MM NS .. FEARBRR KA, 7T LLtE—S 0905 24 b AR IS
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FRE, RAFPREB S R FN AR . TR, PIERPRR R Mo v 3 A S R B Ik
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