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6575 T Bk (Syzygium infrarubiginosum) J& Bk 4>
IREHE MR TR, FE e E R 2R AN
ML, SEERE AR A T S AR
BZE . R R SRS, BAER .
711 N = AN 17 TSR i o (S E L N
5 35 7E FAT AF ) i HU) 0 RIS P O g v B
15 il Ak R ) R B A R R I T T
P, 200 B HAER AL &), 5 3 2 e &) 1.
1-(2,6- 7 3 Hk -4-H1 48 2% 2 )-1-C B (1-(2,6-
Dihydroxy-4-methoxyphenyl)-1-hexanone); 1t & ¥
2: (2)-1-(2,6- 32 Hk-4-H S JL ORI ) -~ -5-05 - 1
[(Z)-1-(2,6-dihydroxy-4-methoxyphenyl)-oct-5-en-
l-one]; f& & % 3: [(3E,7E)-1-(2,6-dihydroxy-4-
methoxyphenyl)deca-3,7-dien-1-one], 3 Fi k& ¥y
XK FESORGA | B RN . i K EE A 52k 7 Fh
LT PR 22 AR KRR B i R T (BCso B 38 L R
4.89 ~26.26 mg'L ™). TEZENAHTIT AL, 1
T Mk I 4 O X ST A 22 4% TR (Rhizoctonia

solani ) F1FARESE K B (Podosphaera xanthii) B 1)
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FBVAAAEY) FIR 0, [ st g b fde A 2 Ak ER e
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5 HR SR IO 55 8% 3 70 SR R B R T 7 729

BRI, A R S B R ROR | s s A 2 il
TSR VE K R, IR R B s e U 5]
an, 5K Sz A P ST WoR, BB 750 ¢
0.5% ZE 7 ML Z5 52 U AT ¥ YR A 315 g 7.5% S
R Mk RO TR R RS, FTID 30% fhaeqk 2y
e, IF HPHG 22 ROR 5 7.5% SR ik o
FERIBT A, 15 dJ5 9 22 B B3GR 3 97.04%.
F/INTE S F AT R, 43% Ik S =& (Panax
notoginseng )YEWWITE 1 185 1 : 2 )5, BiiA
BB BE 1) 38 R FR L (SR) 73 1 Ol 3.15 1 4.29,
2018 AFLAS1] STK A wIHEHHY REGEV ™R 7]
MG EE M EYRA SRR A i, HAg
P B4 36 B A M A T2 (Melaleuca alternifolia)
P2 AR Ik F P, B I R RGO HL AR RO,
& HITOKES R, #A . AR S 2 R EY)
MR FE B . KR 5 R 25 2 TSR R 258
P T R ) — A B 5 1> 2

A E ARV T 48 75 8 Bk H B2 I 5
4 T A2 2% T 7R AN [) b 48] V6 TE X 7K RS S8Rt g AR
R Y A N IS B D, G845 S R A PR )
AR 25 Pe 3, LU T Ba R8CR, w12
ARG, SEZEHT 25 PE 1) K e, Fii /% B
HYSEI o X FPAE FC SR WA B TR 2547k I A R B
IR ATRFLRA ™ i, I AR IRAR LT Z BhiR e .

1 HREF%

1.1 ARt
111 BREREEY T2 (Rhizoctonia
solani ) F1FLZETE UK & (Podosphaera xanthii) ¥4
T P R PO AR BE 3 15 L S IR o I A
22} T PDA RHA_LARAF T 4 °C UKA; SIS B
PR — PP L PTG A SR R A A B, IR T UL
A

T 75 T Bk (S, infrarubiginosum ) K 5 T
A ETLAE BIA e, T R R  Pal R Be
1.1.2 BRHEA  CMROTE. K CEE, KR
B (o3 Hratl, PR R = IR A W) ) s 4¢3 6017 LUK BE
IR SR 4R 2 045 Tk (EL—40, VT84 1546 A4 il 4L T
I 7)o 25%(wiw, T[i)) ZIEWETEH] . 40%(wiw, T
[Fi)) 2 gk HHY B s B0 50 K 30% (wiw, T []) Wbt sk
PR i A T R (V7 2 R A TRy A BR 23 W) ), 240

g L BEnK e R (H ek att) o
1.1.3 BHR3ERA DR FLURE AR R
(PDA): 7&K 1 L, £ B 55 200 g, K A&
25 ~ 30 min, S, WAKESS 1L, MR/ K, S8
AHIEHE 18 g, Biflg 20 g, RS2 VIR, B4, 5
., 121 °C, K 20 min, % .
1.2 LWH*E
1.21 BEBAKTERRYHE TGETFHPkH
A, FEIR S TR A 50 °C HET KRR, KA
58 BE R AR T 90% (v/v) B F 2 (MeOH, 5 L) ¥
VR 48 h, AR 3 K, Tk R 5 H
PSR TR TR AR R L 10 10, B IF 3 IR,
i BERR LR, 50 ~ 60 °C U8 HEZE W 4 B IR,
4 °C fRAEP),
122 BXE&B4l HH5:10:10:5:
10 : 60 AYLLEI (BT L), DA 5 g 487 vl Bk H st
BRE, LA 10 g ZFR M. 10 g K2
P, fff R ST FERS 78 IR AT, SRIE TN 5 g 43
6017, 10 g EL-40, fJ5 I ATCH K, &2 100 g,
FEPEFEIR ), 153 5%(wiw, FIa)) 4 1 ipk B s
PEEITFLIG, 4 °C P17

25% Wy B IF ] L 40% K ik PR s B F
5. 30% M e ik TR i L 7 7 L 240 g Lt MENK A%
BT T K EL ], PEBCELA
1.2.3 BF AT ERIME 473 E M KA
SAERB A EARE PR A K R
T NEE S E o AR 10052 50 4% 24 7] A B0 i) o3
B 6 MREERLE, LA RS M EZEWEY 1Y
LR 35 I G 22 0 e 19 7 1k, 1 25 AR 4l 1
B, AR HIZE 45 ~ 50 °C () PDA J; 355,
FEAMRAT, 5B 90 mm 53R ML, Ak B E
B3, MHICHEATILAS TG 2 d B2
TR T 75 M ZFTFLBCE AR 5 mm AR DF, IFH HA%
FhF PDA AL, B H . EREARE T (27+1) C
B, SRRERE SR 2 do AR F A I AR T
B BEHEILY) . £ WE By | W IR | Rk Y A
b e Pk T il K AT 24 79 e 7K R SR o A T 22 A
=

I= [(Dek—Dy)/(Dek — 5)1 X 100%, (1

Kb, T2 A KRR (%) ; Dy R RA T %
HAE(mm); D, 2RI BLH P 7% BAE (mm) o
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1.2.4 BEBKTERERYE 4 7 3B KA
SAE R B NS FARE 5% 1675 T Pk H AR
B MFLE S 4 Fhp e It b 12 10 1 2 2,
1:3.1:4,1:5.2:1.3:1.4:1.5:1REM/
#l. FH Wadley J5 350 0 PEMy — 0 & Bt 245 7 A 1
BRI AT DA AT T v 5 2% B R0 22 (R 1)
HAE, VEO T 5 5 A B I K T A B
3o JE I LEIERUR K (SR) AKITAN B BRI RS
YE, B-E 1 A 5T /E I (0 ~ 0.499) . AN
FH(0.500 ~ 1.499) . H4504F HH (1.500 DA 1) o VR
FRISHNH] i BE ECyo(th) 22 FIEAL R B (SR)
PR ARUT:
ECso(th) = (a+b)/[a/ECs0(A)+b/ECsy(B)], (2
SR=ECso(th)/ECs(ob), 3)
o, A Fil B 400k B e A9 o A1 b AR E D
A H AT B I AR FR I ; ECso(A) . ECso(B)
53 51A AL B Y ECsq S5 B 30 1 7 ¥ B, mgeL
ECs,(th) 4 & Bt 77 /Y BE 3¢ 30 ] o ¢ B, mg-L;
ECs,(ob) KR AL 24 7 SEBRIp il Pk B, mg- L'
1.25 AKBEHEFRBEZAGEERME K
P8 R IR KR 1 h, 25 24 h, 912 R T 55
FHEF WD, B S 20 10 cm I FAL 2 58k 2
o, AL 1 BR, RIS RN BE T AR, PRk —
A K RE R AR AT I PRI A2 , K R R R AR ARE 2
MR R A S B A, SBOR B, BT
oA 1A 3 mm B/ R, KIEHET 2. )
B PDA Bi 3T R FR ML, PREUNA A& TR 57
ML, 5 2 155 25 5008 HEE [ 5 1 1% 95 ML [a] 42 Fh
KRB, 5 BT 28 C H R SR AR T R g,
AR KI5 AT E IS . 255506 ]
0.2%(v/v, F[]) i —80 K Ac il kit 0.2 g L
PIHEIR 2,45 20 mL & FH o 24570 O PR e
i, S5 WP AR 25 T KRB AR I, 24 h JEKes
PR/ R I A KRB AR IR T 5 3697 16 MU B
FER /N R 24 h )5, BEPE N 25, AP )
IKFEIEH BE 9% . 0.2% ik 1 —80 /K % M 25 1 %
M, BT 3R, 7 d 25 WESIT 0 At Ak
8 &0 1 O o KRS ORI A 9 S 25 X i R
PR 1), IRIERR AR A IR .
DI = [Z(DNXGN)/(DTXGT)] x 100%, 4)

F1 KBYURKBRENFEENERES Rk
Tab. 1 Indoor activity determination of rice sheath blight
disease and its classification standard

Tt r 2% —
il g AL
. . Infection of leaves with rice sheath blight
classification

04% fat T

E3 o RE T ERCA B TET AR 0 ~ 25%
3% P BRE TR R B TR AY 26% ~ 50%
59 S BRETED AR RS TR AR Y 51% ~ 75%
TR BE TR Ry B TR 75% LA I,

TR it g
oy TORESIHRTN, o R,
AT
CE= (Dic - DIt)/DIcx100%, (5)

v, DI RTS8 Dy 45 B AR EL; Dy R i
A BVREG Gy R XA IR G G ol B R A
Cg NI R ; DI Xt IR 1% #5548 DIy A Ab
PHESR T R 5L
126 LIABFRBAZABEERAE RHX
Mk [35] 0905 %, B R 0L G AL AR EL 5 0 IR
B, 02 4 T T Ok P AR O I LV S 2 Ty |
WRIEMG | R PRI | b T T 7 YRR LA 4
BCTR X UL & R I B R AR . 0.2% 11
IR —80 K A W L 1 0.5 g L™ By ZH %, 20 mL
. IG5 520 AR L Y
F1W8 T 78 T B & T K 89 /NE T R, SR P I Bk
T AE AR TR 5 < 10° CFU-mL ™ A7
TRIFW, ECHLA . B AL G TR E T, 15
d J&, FFIL G KB 2 IR, R/ M S
B BT AR R DR AT I PRI 5 o 0 R 2 50 AR b i
W B2 W A B B ET TR b, RIS
A BT A T, 24 h s, Y5 BT AT B R G
FE L RIIRIT AP, AR RTE W 24 h
I, B EI R 2G5, BB AR S A T A i
Ao VL 0.2% nE3E—80 KA 2 X IR . BEab
HE SAHEE ., §iFF 14d )5, WEIFiE L
B R I 0L

Z: 7% SCHK [36] B AT b A HE HE 17 905 17 4 K
(3 2), S TE R BB ARG TR 1.2.5 s
K (F(5),
1.3 #HiIEAIE %45 K A IBM SPSS Statistics
21.0 KRR GA Excel 40FE, PAN R 522005,



H5H FK B A M T e pk BRI 5 2% TR0 S B 1) 917 90 ROR AT 9 731
®2 LS ABRENEENEREES R HPER/NIES I (LSD)JEFT B HESMHT (P<0.05)
Tab. 2 Indoor activity determination of cowpea powdery
mildew disease and its classification standard 2 _Q_:In:% '—5ﬁ$ﬁ
proyen
e HAIE T Rttt 21 BFIMEEGH T ATESEREE AIE
classification Infection of leaves with powdery mildew : ! £ l JR1HZ A ENHE
0% J— a2 R K R SO TR %) A T A
1 REEIRL R AR T ARRE 3. MBEHE(ECso 7y 0.039 mg 1),
S FERERRU A ERS% - 15% KA (BCso 7 0.043 mg-L ™) AT IR (ECs
S EEER R R e -2, 0 O0W ML DRI A PRI
e SR AR 5 i R TR 926% ~ 50% S B 30 T AR e B T BB P B Cso
O FEBERL S I B S0%E] I 110719 mg- L™, Z#B} ECso 4 246348 mg'L™
319 36 AR, A 11 AR A ER
£3 BHMEMBGFIKBAHFENSHAUE
Tab.3 Determination of the virulence of single agents and mixtures against Rhizoctonia solani
s e %ﬁﬁ@ﬂﬂﬁ% 5&%?&5& ECyy(th)/ ECsy(0b)/ 95% {7 X [H]/(mg L") ﬁjﬁ%’?
Reagent Mass ratio Linear regression Coef.ﬁm?nt of (mgL) (mgL™) .95% conﬁdencfe SR Vlruler?ce
equation determination(R?*) interval/(mg-L™") evaluation

A y=—2.86+1.40x 0.967 - 110.719 77.862 ~ 282.943 - -

B y=2.14+1.52x 0.996 - 0.039 0.026 ~ 0.053 - -

C y=—4.85+2.17x 0.936 - 246.348 188.864 ~ 337.054 - -

D y=0.84+0.61x 0.996 - 0.043 0.018 ~ 0.086 - -

E y=1.25+0.92x 0.957 - 0.043 0.018 ~0.073 - -
y=1.23+1.01x 0.984 0.078 0.060 0.043 ~ 0.081 1300  AHAN
y=1.23+1.09x 0.911 0.058 0.054 0.005 ~ 0.162 1.074  AHAN
y=1.52+1.33x 0.976 0.052 0.075 0.034 ~ 0.131 0.693  AHMM
y=0.60+0.54x 0.978 0.049 0.078 0.045~0.172 0.628  AHMM

A:B y=1.42+1.13x 0.984 0.047 0.056 0.039 ~ 0.080 0.839  fHM
y=0.37+0.94x 0.927 0.117 0.383 0.246 ~ 0.765 0305 1L
y=0.79+0.91x 0.964 0.156 0.135 0.039 ~ 0.428 1.560  AHAN
y=1.15+1.07x 0.975 0.195 0.083 0.01~0.172 2349 HERL
y=1.16+1.06x 0.954 0.233 0.078 0.001 ~0.167 2987  HERL

y=—7.75+3.57x 0.958 152775 147.975 130.873 ~ 184.250  1.032  AHMN
y=6.10+3.03x 0.99 174932 103.416 85793~ 112467  1.692 4%
y=—4.08+1.87x 0.971 188.592  150.802 139.411 ~164.858 1251  AHMN
y=—3.70+1.78x 0.946 197.870  135.509 117.940 ~ 151913 1460  AHMN
A:C y=—4.40+1.99x 0.946 204.580  163.436 140.441 ~220.538 1252 AHMN
y=—1.83+0.97x 0.977 135.605  76.315 66.342 ~ 82.771 1.777 MR
y=—4.79+2.36x 0.978 128391  107.454 97.879~115.759  1.195  HHm
y=—2.96+1.60x 0.944 124419 70.743 51.759 ~ 84.195 1.759  HIRL
y=—1.60+0.81x 0.994 121.905  91.580 86.561 ~ 96.743 1331 Afjm
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43R 3 Tab. 3 Continued

A B %@@ Uﬂjﬁ% gﬁ@& ECyy(th)/ ECsy(0b)/ 95% A7 X [H)/(mg-L™") :@éjﬁﬂ?m
Reagent Mass ratio Linear regression Coef.ﬁcu?nt of (mgL") (mgL) .95% conﬁdemie SR Vlmlegce
equation determination(R?) interval/(mg-L™") evaluation

1:1 y=0.25+0.91x 0.960 0.086 0.532 0.159 ~ 5.326 0.162 L

1:2 y=0.22+0.72x 0.995 0.064 0.501 0.272 ~ 1.701 0.128 bt

1:3 y=0.23+0.85x 0.965 0.057 0.548 0.317 ~ 1.308 0.104 ¥

1:4 3=0.28+0.95x 0.983 0.054 0.505 0.311 ~1.029 0.107 ¥t

A:D 1:5 y=0.414+0.97x 0.965 0.052 0.375 0.247 ~0.691 0139 bt

2:1 y=0.52+0.52x 0.989 0.129 0.103 0.09 ~ 0.233 1252 M

3:1 1=0.38+0.56x 0.990 0.172 0.211 0.076 ~ 0.553 0.815  Hhm

4:1 1=0.40+0.64x 0.964 0.215 0.235 0.110 ~ 0.541 0915  Hhn

5:1 y=0.44+0.61x 0.971 0.257 0.190 0.074 ~0.411 1353 AW

1:1 y=1.23+1.01x 0.992 0.086 0.048 0.020 ~ 0.074 1792 %K

1:2 y=1.50+1.07x 0.978 0.064 0.040 0.021 ~ 0.060 1.600 %K

1:3 y=1.39+0.82x 0.950 0.057 0.021 0.005 ~ 0.038 2714 ML

Lid  p=152+091x 0.990 0.054  0.022 0.007 ~ 0.038 2455 ML

A:E 1:5 y=1.35+0.85x 0.960 0.052 0.024 0.007 ~ 0.042 2.167 M

2:1 y=2.19+2.06x 0.993 0.129 0.087 0.063 ~ 0.109 1.483  AfAm

3:1 y=1.75+1.79x 0.929 0.172 0.106 0.075 ~0.135 1.623 MR

4:1 y=1.29+1.55x 0.984 0.215 0.148 0.108 ~ 0.195 1453 Hlm

5:1 1=1.83+2.62x 0.993 0.257 0.200 0.169 ~ 0.240 1.285 A

E: =" R ICRAE; A 5% (wiv)HE Tk T B S U R LIRG B S Yow/wiltk ek BT B2 C 5% (w/w) L Iy 8 i
T8 DA 5%(w/w) AT5E HH RIEE TR I BN 5%0(w/w)WE K ISE R 17

Note: '=' means no data; A: 5% (w/w)methanol extract microemulsion of Syzygium infrarubiginosum; B: 5%(w/w)
Pyraclostrobin suspension liquid; C: 5%(w/w)Ethirimol suspension liquid; D: 5%(w/w) Difenoconazol suspension liquid; E:

5%(w/w)Thifluzamide suspension liquid.

GBI R IERAEH, SR 1E 1.600 ~ 2.987; f1
19 2R 7 A B A B8 S R B A AVE SR 7F
0.628 ~ 1.483, f7 6 ALIRFIAYEE G 7 )1 KI5
HiAEH, SR 7 0.104 ~ 0.305,

o T Bk AR Y S 2w | WK A
e Ak SRR S, ¥ 2 B AR AR F sl Ve . 48
W MEHR BRI S W R 12,
2:01.3:1.4:1,5: 10, ERMEFEHEERT
3 71 3 Bk R 4R A R 2 g BA R £ P ) 3 5
Sk R 1:2.1:3.1:4,1:5, %
FAC T R T R A Y TR 4 R W 1 e i
205 P ) 356 1 5 40 T i K Y A U -5 b e ik
S fio R o 2 ¢ 1 I, B AP, Hogy
1R AN AE P B 0 F 5 48 1 ik HH I e
5 2R ik PR A T, 4 T i R Y R O £ T

ATk F RS, g R B AR AR, R 2 W e R
AR
2.2 HFIF0 6 FHERAFIITKBLHEFEZE N
BRER 5%wiw) W1 Ak BRI M ELIR S
5%(wiw) B WET | WENK TR | ECPA ik D R Ak 7 W
3 I0IR ) 6T 7K R S A s 1 7 VR A8CR L TR 1
B2 fime 4 FiEa B A RO H A, fA7E B 22
S, Hor 5%(wiw) WE W T i B VR R AR B
90.24% FIIGYFIGTE 65.86% F I ffE.
5%(wiw) ¥ 15 7 Ak B EE U LW S
5%(wiw) IH 1 ik BT 7 2 7 TR, LR 0 1 B
AN 51.21%. 60.98% 5 BAFI 75K 65.86% H
B, AR B BE R IR T TS M AR B Ak o B ok
56.09%. 65.86% 5 HL B AL 51.21% AHEL, 18K
. 5 5%Ww) OB BRI TR 2 0 1R



KB A% 18T AR B 5 3% 1 790 SRS ) B RCR BT 7 733

AN 5%(wiw) ¥ FF 3 Bk B B B L B Y
5% MWL FE PR R A TR IR C R 5% (wiw) LW PR E oA
5%(wiw) WE W BE Bt B TR W ; FH A:B=4:1; GA
A:B=5:1; HN A:C=2:1; I A:C=4:1; I h
A:D=1:3;KHA:D=1:4, T

A. 5%(Ww/w) methanol extract microemulsion of
Syzygium infrarubiginosum; B. 5%(w/w) Pyraclostrobin
suspension liquid; C. 5% Ethirimol suspension liquid; E.
5%(w/w) Difenoconazol suspension liquid; F. A : B=4 : 1; G:
A:B=5:1; HA:C=2:1; 1. A: C=4:1; JA:D=1:3;
K. A : D=1 : 4. Similarly hereinafter.

Bl1 0.2gL" BFIF 6 FhERZGFIXIKFEEL

R E R E S
Fig. 1 Protective activity of 0.2 g-L™" single agent and six
mixtures against rice sheath blight

B A9 4 47 35 1 Bl 0N 60.98%, B 3 i T L5 B
2 31.70%, FiE FL 4 ¢ LIRBECHT, BiRL 31.70% 5
BAFAR Y, AR R E T BRI 4 LIRS
P8 0 35 M B RO 51.21%, T T T B B Rk

B2 0.2gL" BFIF 6 FhERZGFIXIKFEEL
Lrpe o b=y Ty
Fig. 2 Control activity of 0.2 g-L™" single agent and six

mixtures against rice sheath blight

41.47% 5 5%(w/w) VETR I B i R T, PP
VR JC B 38 2% ARy A b, SR BT A% 00 i)
N 85.37%. 90.24%, .3 i T H TP 65.86%,
R (R 4),

23 BRfMeoMERAFMNIZAMBEEN
BRiaR R i sk B Y S 3 Fh A K
A TE 338 550 L A9 24 390 6 BT 5 F R s ) B T SR an
K3 FIE 4 Fon . 4 FhESHI B SOR A — 2 22
5, HeH 5%(wiw) £ B 8 ORI 5%(wiw) Nk
Tk T T3 S T A ) DR AP 8 PR RR 7 TG PR SR I e Ak
REZ A A5 ] R B0 R A, 5% (wiw) #5375 3l Bk
PR 5 BV LR R DR AP T A 80.97% AL TR YT

R4 02gL" BFIF 6 MEBAFIIKBLUHRENALR
Tab. 4 Effect of 0.2 g-L™' single agent and six mixtures on indoor control of rice sheath blight

{435 Pk Protective efficacy

VRITIEVE Curative efficacy

e ot A% ol HR A%
Disease index Control effect/% Disease index Control effect/%

CK - 56.94+1.95° - 56.94+1.95° -
A - 33.33+2.50% 41.47+4.39% 33.33+1.09° 41.47+1.92¢
B - 19.44+1.10° 65.86+1.94° 27.78+0.48 51.21+0.85%
C - 38.89+0.00° 31.70+0.00¢ 33.33+1.24° 41.47+£2.18¢
E - 5.56+3.92f 90.24+6.89° 19.44+1.87¢ 65.86+3.28°
AR 4:1 22.2240.75% 60.98+1.32% 25.00+0.00¢ 56.09+0.00"
5:1 27.78+2.16% 51.21+3.80 19.44+0.06* 65.86+0.10°
A C 2:1 22.22+1.46% 60.9842.56" 33.33+0.08" 40.59+0.15¢
4:1 38.89+1.96° 31.70+3.44¢ 27.78+3.11% 51.21£6.90%
AGE 1:3 16.67+3.92°¢ 70.73+£6.89° 8.33+£3.92¢ 85.37+6.89*
1:4 16.67+0.62° 70.73£1.10° 5.56+0.95° 90.24+1.67°

=" RN TOEE; AR 5% (wiw) e T TRk BRI ST B R 5% (w/w) ML Ak B IR A2 V7T 5 C R 5% (wiw) 2 W6 Ty
T BN S%(wiw)BENK B TR . R P BN [F/ING F 1 2R ZLSDIEKE B AE P<0.05 /K - 25 57 B 3 .

Note: '-' means no data; A: 5% (w/w)methanol extract microemulsion of Syzygium infrarubiginosum; B: 5%

(w/w)Pyraclostrobin suspension liquid; C: 5% (w/w)Ethirimol suspension liquid; E: 5%(w/w) Difenoconazol suspension liquid.
The different lowercase letters in the same column indicated that there was a significant difference at the P < 0.05 level by LSD

test.
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1EF
Fig.3 Protection effect of 0.5 g-L ™" single agent and six
mixtures on cowpea powdery mildew

T 73.81% FELRP TG PRI A v, TR Bl A% .
15T 5% i Ak H B U AL IR BT A% 80.97%,
LAV FH B 4 35 5 A 2% BA R TR SR AH 24, T TR
Fic A 27 24 7 68 o 88 6 1 BRI o B, A3 RS Bk

2EAR P TR TG HEIE R, 5% (wiw) W T Ak
H i L) SFL TR 5 5% (wiw) THE 1 Tk 1 i 2 07
WA R S - LIRFCRTAK 97.62% T 5% (wiw)

B4 05gL" BFF 6 FHEERZFHIXEE B MRAIETT
1ER
Fig. 4 Control effect of 0.5 g-L™" single agent and six
mixtures on cowpea powdery mildew

N P8 Tk AT P B T VR B A1 95.24%; Hi 5 5%(wiw)
WIE IV Tk W 2 V7 VR TR L, B AR 95.24% & 5%
W I Tk e X TR MR BT A% 90.47% . DL HIRER4H A 1Y
B 3 2850 S A BT B 4 A 2, T IR I 24 70 P Ak 2
24 )T P A R ARG T AR e B2 AR RIS AR A
A 245 ek F 1% ] F AT A Sk S 92 0 245 1 e A ) R
(#£5).

RS 05g L' BFIF0 6 MERKFMIZEAMRENBALR

Tab. 5 Effect of 0.5 g-L' single agent and six mixtures on indoor control of cowpea powdery mildew

P51 Protective efficacy

JBITIRTE Curative efficacy

Bl JREE — —
Resgont  Mass ratio it BRBRCR % Wt BRBRCR %
Disease index Control effect/% Disease index Control effect/%
CK - 77.77£7.54° - 77.77£7.54° -

A - 14.814+1.43° 80.97+1.84¢ 20.37+1.09° 73.81+£1.40¢

B - 0° 100° 3.70+0° 95.24+0™

C - 0° 100° 3.70+0.85° 95.24+1.09*

D - 1.85+0.07° 97.62+0.09* 7.41£0.44° 90.47+0.57°
AiB 4:1 0° 100° 5.56+0.48° 92.85+0.62"

5:1 0° 100° 1.85+0.41° 97.62+0.52*

. 2:1 0° 100° 5.56+0.18° 92.85+0.24"
Ac 4:1 3.70+0.42° 95.24+1.46° 7.41£0.14° 90.47+0.18°
AD 1:3 0° 100 3.7+0.06° 95.24+0.07*

1:4 0¢ 100° 3.7+0.16° 95.24+0.20™
Vs R THR: A N SYo(ow/w TS T D PRI BT BT S%%(ow/ ) MR I BT W5 C 5% (o) £ W 2

PFU; DI S%(wiw)BERBEI TR . R PRSI RYING PR LSDIE G R AE P<0.05 /K V- 2257 12

Note: '-' means no data. A: 5%(w/w) methanol extract microemulsion of Syzygium infrarubiginosum; B: 5%
(w/w)Pyraclostrobin suspension liquid; C: 5% (w/w)Ethirimol suspension liquid; D: 5% (w/w)Difenoconazol suspension liquid.
The different lowercase letters in the same column indicated that there was a significant difference at the P < 0.05 level by LSD

test.
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YRR S, TR IC Ak 2 R A B A v
I B0 I VR, BB AT RO b S A 2
PR T H b 245 7] 1)l P Jo o A AP T B4 5 o o
W B, REAT R B A A 25 0 B IR A R T
TEGEHUL R KA

T IRAR 245 5 4k 2 A 245 52 0 %o A ) B0 L
B PRI 1A, 281 T LAk 2# AR 25 0 = B IR
XPR A R BRECT, A IR A 25 S b2k 25 R
i, P 38 4 X A B ) 7 VR R ) P
FHES 3 R, X2 L2558 AL 6 AS B,
DZAR TS Tk R O h AR AR AR HE 2570108 5 1)
W, FEAVE R T 4 T &= B0 24 550 (4 7 YA SR,
T2 TAERT DL SR FEAEAE TS 1l Pk TP B2 U I P
BT T B SEE b

g5 BT, AW L 1 T — RIS Ak
FH B B 45 b 2 2% B 91 1R B A58 L 5k 26 42 D
25500 AN BE A BB I 7K R SOk I AL R
RNl 2E AR 2 A, ISR i 2P Y ke, kot
INBE KT, I AR YR AR 25 00 JF & N AL T
G SR RN BRI S AR

S 3Lk

(1] GRFHPE, F3C, XUAREE, 5. J 25 bk i A 1b 2 L o3
FE]. MRS A (A RBLFR), 2024, 46(4): 759 —
764.

(2] 5. ¥ 7E5 H MEAR B AR AR R G PERFSE (D] T 1 T
B R2#, 2021, doi:10.27073/d.cnki.ghadu.2021.000456

[3] ZHENG A P, LIN R M, ZHANG D H, et al. The evolu-
tion and pathogenic mechanisms of the rice sheath blight

pathogen[J]. Nature Communications, 2013, 4(1): 1424.

[4] PEREZ-GARCIA A, ROMERO D, FERNANDEZ-
ORTUNO D, et al. The powdery mildew fungus
Podosphaera fusca (synonym Podosphaera xanthii), a
constant threat to cucurbits[J]. Molecular Plant Pathology,
2009, 10(2): 153 — 160.

[5] OULKAR D P, BANERJEE K, PATIL S H, et al. De-
gradation kinetics and safety evaluation of buprofezin
residues in grape (Vitis vinifera L. ) and three different
soils of India[J]. Pest Management Science, 2009, 65(2):
183 — 188.

[6] VIELBA-FERNANDEZ A, POLONIO A, RUIZ-
JIMENEZ L, et al. Fungicide resistance in powdery mil-
dew fungi[J]. Microorganisms, 2020, 8(9): 1431.

(7] kAR, BRINTE, 52 52, 45, B OB AN W] B v 24 71 0
PRI [, WAl B, 2022, 63(3): 558 — 561.

[8] MIAO J Q, MU W J, BI Y, et al. Heterokaryotic state of a
point mutation (H249Y) in SDHB protein drives the evol-
ution of thifluzamide resistance in Rhizoctonia solani[J].
Pest Management Science, 2021, 77(3): 1392 — 1400.

[9] GAO S G, XU L H, ZENG R, et al. Baseline sensitivity
of Rhizoctonia solani to four DMI fungicides[J]. Journal
of Basic Microbiology, 2022, 62(6): 701 — 710.

[10] YIN Y N, MIAO J Q, SHAO W Y, et al. Fungicide res-

istance: progress in understanding mechanism, monitor-
ing, and management[J]. Phytopathology, 2023, 113(4):
707 — 718.

[11] VAN ZWIETEN R, BIERMAN T V, KLINKHAMER P
G L, et al. Mimicking natural deterrent strategies in
plants using adhesive spheres[J]. Proceedings of the Na-
tional Academy of Sciences of the United States of
America, 2024, 121(21): €2321565121.

[12] ZUBROD J P, BUNDSCHUH M, ARTS G, et al. Fungi-
cides: an overlooked pesticide class?[J]. Environmental
Science & Technology, 2019, 53(7): 3347 — 3365.

[13] SINGH P, SINGH S, SILLANPAA M. Pesticides in the
natural environment: sources, health risks, and remedi-
ation[M]. Amsterdam: Elsevier, 2022. doi:10.1016/
C2020-0-03318-9

[14] AMARAL I, ANTUNES S C, REBELO D, et al. Bi-
opesticide spinosad: Unraveling ecotoxicological ef-
fects on zebrafish, Danio rerio[J]. Environmental Toxic-
ology and Pharmacology, 2024, 108: 104458.

(15 BBV, AR2 Mk, SR URSR, S5 AERURT i S 224y
X B AR FELBR A R 1 (D). B ARk 4R, 2024,
55(8): 2473-2484.

[16] LENGAI G M W, MUTHOMI J W, MBEGA E R.
Phytochemical activity and role of botanical pesticides
in pest management for sustainable agricultural crop
production[J]. Scientific African, 2020, 7: €00239.

[17] RIYAZ M, MATHEW P, ZUBER S M, et al. Botanical
pesticides for an eco-friendly and sustainable agricul-

ture: new challenges and prospects|[M]//Sustainable Ag-


https://doi.org/10.7540/j.ynu.20230318
https://doi.org/10.7540/j.ynu.20230318
https://doi.org/10.7540/j.ynu.20230318
https://doi.org/10.7540/j.ynu.20230318
https://doi.org/10.7540/j.ynu.20230318
https://doi.org/10.27073/d.cnki.ghadu.2021.000456
https://doi.org/10.1038/ncomms2427
https://doi.org/10.1111/j.1364-3703.2008.00527.x
https://doi.org/10.1002/ps.1666
https://doi.org/10.3390/microorganisms8091431
https://doi.org/10.16178/j.issn.0528-9017.20212617
https://doi.org/10.1002/ps.6155
https://doi.org/10.1002/jobm.202100642
https://doi.org/10.1002/jobm.202100642
https://doi.org/10.1094/PHYTO-10-22-0370-KD
https://doi.org/10.1073/pnas.2321565121
https://doi.org/10.1073/pnas.2321565121
https://doi.org/10.1073/pnas.2321565121
https://doi.org/10.1073/pnas.2321565121
https://doi.org/10.1021/acs.est.8b04392
https://doi.org/10.1021/acs.est.8b04392
https://doi.org/10.1016/C2020-0-03318-9
https://doi.org/10.1016/C2020-0-03318-9
https://doi.org/10.1016/C2020-0-03318-9
https://doi.org/10.1016/C2020-0-03318-9
https://doi.org/10.1016/C2020-0-03318-9
https://doi.org/10.1016/C2020-0-03318-9
https://doi.org/10.1016/C2020-0-03318-9
https://doi.org/10.1016/C2020-0-03318-9
https://doi.org/10.1016/j.etap.2024.104458
https://doi.org/10.1016/j.etap.2024.104458
https://doi.org/10.1016/j.etap.2024.104458
https://doi.org/10.1016/j.sciaf.2019.e00239

736 #a ek (hges0)

2025 4F

riculture. Cham: Springer, 2021: 69-96. doi:10.1007/
978-3-030-83066-3_5

[18] CUI G F, YUAN H Q, HE W, et al. Synergistic effects
of botanical curcumin-induced programmed cell death
on the management of Spodoptera litura Fabricius with
avermectin[J]. Ecotoxicology and Environmental Safety,
2022, 229: 113097.

[19] KIM S, YOON J, TAK J H. Synergistic mechanism of
insecticidal activity in basil and mandarin essential oils
against the tobacco cutworm[J]. Journal of Pest Science,
2021,94(4): 1119 - 1131.

[20] KAZIF, o, 250307, 5. 2P 2R SR St ek
IR 7 16 22 WE SRR (1], b AR R S 1), 2023,
43(11): 86 — 88.

[21] m/NSE, Do, BLZE, 5. AN [A) A 24 %00 B R B 1Y) 2
J1 g K5 =R Y E BRI a5 (0], AL b 2,
2020(5): 51 — 55.

[22] REUVENI M. Regev™-a new potent hybrid product for
the control of plant diseases: a mini review[J]. Outlooks
on Pest Management, 2019, 30(1): 33 — 35.

(23] PREEHT, SRILIE, WGP, 2. RS S CAERAEY)
o B B A b AT IR (0], TR A0l R4, 2023,
51(4): 815,

[24] BAREE, MERE, BRI LAIEWHRRFELYBIG: W
ARG BT % [V LA, 2024(19):
112 -114.

[25] IMIREE, (B0, R, 45, — T s T Mk i U 2% 7T )
R HC i £ T i AL AL 113367166 [P]. 2021-09-
10. https://pss-system.cponline.cnipa.gov.cn/documents/
detail ?prevPageTit=changgui

(26] M3, FHRGR, SEIT 5, 25, WA H SDYS180 MR
P v SALE] (1], A8 MO (A AR
Ji0), 2024, 53(3): 307 — 313.

(27] EZEWM, B2, $OR, 5. i w52 E ) X 0] F
B B A SR PR TRT 14 400 T 335 A B T /N A ZE I T g 1) 28
PR (0], e 2252 E 412, 2024, 26(4): 781 — 789.

[28] CANG T, LOU Y C, ZHU Y C, et al. Mixture toxicities

of tetrachlorantraniliprole and tebuconazole to honey
bees (Apis mellifera L. ) and the potential mechanism[J].
Environment International, 2023, 172: 107764.

[29] HUANG F L, LIU M, QIN L T, et al. Toxicity interac-
tions of azole fungicide mixtures on Chlorella pyren-
oidosa[J]. Environmental Toxicology, 2023, 38(7):
1509 — 1519.

[30] ALWews, Geuk, BRAR. [ 1] A= Wy R S 20 4 Fif
BRI ) 2 NI BE D L pa AR, 2024,
52(3): 109 — 115.

(317 WE/INBE, IREE T, ARII TS, 2. nLm Fk 1 1 5 2 Tk Y 26
WA X A A o JEL I TR ) K 5 2 T Bk 1 B i 8O .
AR, 2021, 52(6): 1633 — 1640.

[32] 2480, 2, BRI, A5, MRSt R G A TE 7 o T g
A8 AR iR TR 4 )3 1 Bkt /N2 AR i Y & I B
WLT]. RG24, 2024, 26(3): 540 — 548.

[33] B, FHRA, 5B, 55, KRS AR A SR e f i
ST L] R, 2020, 55(5): 577 — 587.

[34] X1 R BRI A R £ e S B A A= 3 B
3¢ [D]. i O, ¥ 5§ K%, 2022, doi:10.27073/d.cnki.
ghadu.2022.001118.

[35] XUJE R, siAbae, T3, 55, g e s g ok
L4009 D L T 1 40 0 (0] B A 24, 2022,
13(3): 227 —234.

[36] A N ILANE LS. NY/T 1156.11—2008 £ 245%
DA i R U SRR 2R 11 RO PR E
Py Ak [S]. dbnt: i E Al i htt, 2008.

(377 5K DHE, ThIXUF, e, A R 00 i 2 5% 08 M
R 24 SO B 7 80 EE (D). 424, 2024, 63(10): 765 —
770.

[38] VEZE, TR, KT, 55, JURM AR BRI Bk 2 4%
6L TR Y 7 3 e ) 25 28000 5 (7). SR 22 4z, 2024,
41(11): 2347 —2357.

[39] M AR, BBLFS, skAB4e, 2. DUR R TR e S A&
& I BE JT T (Fusarium asiaticum) W3¢ 1 [J].
MR, 2024, 45(10): 4 - 8.


https://doi.org/10.1007/978-3-030-83066-3_5
https://doi.org/10.1007/978-3-030-83066-3_5
https://doi.org/10.1007/978-3-030-83066-3_5
https://doi.org/10.1007/978-3-030-83066-3_5
https://doi.org/10.1007/978-3-030-83066-3_5
https://doi.org/10.1007/978-3-030-83066-3_5
https://doi.org/10.1007/978-3-030-83066-3_5
https://doi.org/10.1007/978-3-030-83066-3_5
https://doi.org/10.1007/978-3-030-83066-3_5
https://doi.org/10.1007/978-3-030-83066-3_5
https://doi.org/10.1016/j.ecoenv.2021.113097
https://doi.org/10.1007/s10340-021-01345-8
https://doi.org/10.3969/j.issn.1672-6820.2023.11.017
https://doi.org/10.11937/bfyy.20192140
https://doi.org/10.1564/v30_feb_08
https://doi.org/10.1564/v30_feb_08
https://doi.org/10.15889/j.issn.1002-1302.2023.04.002
https://doi.org/10.15989/j.cnki.hbnjzzs.2024.19.024
https://pss-system.cponline.cnipa.gov.cn/documents/detail?prevPageTit=changgui
https://pss-system.cponline.cnipa.gov.cn/documents/detail?prevPageTit=changgui
https://pss-system.cponline.cnipa.gov.cn/documents/detail?prevPageTit=changgui
https://pss-system.cponline.cnipa.gov.cn/documents/detail?prevPageTit=changgui
https://doi.org/10.13323/j.cnki.j.fafu(nat.sci.).202305052
https://doi.org/10.13323/j.cnki.j.fafu(nat.sci.).202305052
https://doi.org/10.13323/j.cnki.j.fafu(nat.sci.).202305052
https://doi.org/10.13323/j.cnki.j.fafu(nat.sci.).202305052
https://doi.org/10.13323/j.cnki.j.fafu(nat.sci.).202305052
https://doi.org/10.13323/j.cnki.j.fafu(nat.sci.).202305052
https://doi.org/10.16801/j.issn.1008-7303.2024.0050
https://doi.org/10.1016/j.envint.2023.107764
https://doi.org/10.1002/tox.23782
https://doi.org/10.3969/j.issn.1002-2481.2024.03.14
https://doi.org/10.3969/j.issn.2095-1191.2021.06.023
https://doi.org/10.16801/j.issn.1008-7303.2024.0028
https://doi.org/10.11983/CBB20100
https://doi.org/10.27073/d.cnki.ghadu.2022.001118
https://doi.org/10.27073/d.cnki.ghadu.2022.001118
https://doi.org/10.15886/j.cnki.rdswxb.2022.03.004
https://doi.org/10.16820/j.nyzz.2024.1012
https://doi.org/10.13925/j.cnki.gsxb.20240464
https://doi.org/10.3969/j.issn.1007-273X.2024.10.002
https://doi.org/10.3969/j.issn.1007-273X.2024.10.002

#s5 KB A% 18T AR B 5 3% 1 790 SRS ) B RCR BT 7 737

Effect of combination of Syzygium infrarubiginosum extract and

fungicides on disease control

BAI Yongxia®, ZHANG Xi, FU Yingjie, WANG Shuai, LI Dong, SUN Ranfeng’
(School of Tropical Agriculture and Forestry, Hainan University/ Ministry of Education Key Laboratory of Green Prevention and Control of BioDisasters in
Tropical Agriculture and Forestry, Haikou, Hainan 570228, China)

Abstract: An attempt was made to make full use of the advantages of plant extracts and chemical pesticides to
reduce the dosage of chemical pesticides. Syzygium infrarubiginosum was extracted with methanol, and mixed
with four chemical fungicides, including ethirimol, pyraclostrobin, thifluzamide and difenoconazole to screen
the synergistic ratio of their mixtures against Rhizoctonia solani, the pathogen of rice sheath blight by indoor
activity determination of mycelial growth rate of R. solani. The control effects of the synergistic mixtures on
rice sheath blight and cowpea powdery mildew were determined by indoor pot experiment. The indoor activity
determination showed that the mixtures at 11 ratios were found to have significant synergistic effects in the
indoor activity determination of rice sheath blight, including the mixture of 5% (w/w) methanol extract
microemulsion with 5% (w/w) pyraclostrobin suspension at the ratios of 4 : 1 and 5 : 1 ratio (the synergistic
coefficient was 2.349 and 2.987, respectively), with 5% thifluzamide suspension at the respective ratios of
1:3,1:4and 1: 5 (the synergistic coefficient values were 2.714, 2.455 and 2.167, respectively). The pot
experiment showed that the mixtures screened could effectively control the occurrence of rice sheath blight and
cowpea powdery mildew.

Keywords: botanical pesticide; Syzygium infrarubiginosum; compounding; additive effect; formula screening
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