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AEMERMFIREFIX R/ EEREN I EIEER
R ERLiRiEHE

Ak RET IXH 2 A B B BHE

G BB B AP I TE I, WAL LA FAEMIZR S IRG TREARDIT G,
A FRAEACAL A A H AL S IR B G S0 %, fR%E 071000)

W AR BRI F 8 A B sm 2 2R G mT TR E R SAER, 45
KRR LA KR FEZE BRe R kS @R A KA 2 2H AR LA KW A W E G 24T e AR R
JRTA 89 Ty T ¥eATIR E 6 By RS W R R BOR SR E A £ R E KBRS e A ey R 2 R 25
AR, R BT AT AL 3 AP £ Rm F R R ik 2] R BV R AU B A B E) B A4 A 10 AN (R R
Fo) IR Z F o R AR B+ A (40 1) WU F R AR BRI BS (10 1) F A BeBh i
HrR T A (1:5) ORE TR T A B (1:1) FER A B+l (1:4) B A B+ aaErd (1:1) R
BB+ g (1) A A BRI E A B (1:1) AR A+ E A B (1:1) IR = bt R OR AR
L+ a2 BB (1:6), 383 255 A 4 2.15.2.87.3.46.3.89.2.36.3.62.3.21 .4.39.2.87.2.64; #i &
FRANE F kAR IGRALAE 140 12.5 ng/mL FARE #+12.5 ng/mL "5 # B5+7.2 pg/mL FT 28 %,
F 251 KRG 10 dBF2C A 96.74% , A 25 3 UG 50 d B 2k 4 70.31%; #4531 7 5 B 7 ¥ B i, 38 2k 40
46 /1100 pg/mL IR =3 ke A& K a5 82 3 +25 pg/mL #H £+0.1% NF-100.60 pg/mL S = F k%,
H R AR R 3 +10 ug/mL % a-2 £ 8 +0.1% Tmax .40 pg/mL &t & & +40 pg/mL # 4 +0.1% NF-
100, 3% £ JA 24 3 Rt 5448 B2 5% 0 43 2L 4 7T 34 50 d ;40 pug/mL B 14 B5+40 pg/mL #AE+0.025% N280
(30.1% & 38 2, 0.1% Tmax ) , 5 5L 2 2 j5 o 5L & 0 09 HF R 7T 348 30 d, ARIE W) 38 406 55 %
xR K EZ,THEA LR NEIEAAS N RBEBEARGEMN I ERERE RN B ESIKE , L
R 234 93.15%.
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Synergistic effect of different mechanism of fungicides and formulate the decrement
procedure on main diseases of pear trees

Bi Qiuyan Zhao Jianjiang Wang Wengiao Wu Jie Lu Fen Han Xiuying’
(Key Laboratory of Integrated Pest Management on Crops in Northern Region of North China, Ministry of Agriculture;

Integrated Pest Management Center of Hebei Province, Plant Protection Institute, Hebei Academy of Agricultural

and Forestry Sciences, Baoding 071000, Hebei Province, China)

Abstract: In order to clarify the synergistic effect of different mechanism of fungicides on the main con-
trol period of key diseases such as brown spot, black spot and powdery mildew of pear trees, the rate of
mycelial growth,on the pear leaves in vitro and the field, the efficacy method were used to examine the
virulences of new fungicides against target pathogens, the control effects of target diseases and their ap-
plication effects in the field. The results showed that ten synergistic combinations (volume ratio) with

different mechanism of fungicides were screened for main diseases of pear trees: iminoctadine trialbesi-
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late+triflumizole (4: 1), iminoctadine trialbesilate+cefo-trifloxystrobin (1: 1), xinjunan acetate+cefo-tri-
floxystrobin (1:5), diphenoxazole+cefo-trifloxystrobin (1: 1), meptyldinocap+fluosilazole (1:4), kres-
oxim-methyl+fluosilazole (1: 1), metrafenone+tetraconazole (1: 1), fluopyram+azoxystrobin (1: 1), pro-
thioconazole+azoxystrobin (1: 1), iminoctadine trialbesilatet+phenazine a-2 carboxylic acid (1: 6), the
corresponding synergistic ratios were 2.15, 2.87, 3.46, 3.89, 2.36, 3.62, 3.21, 4.39, 2.87, 2.64, respec-
tively. The synergistic combination of fungicide with insecticide was: 12.5 pg/mL prothioconazole+
12.5 pg/mL azoxystrobin+7.2 pg/mL avermectin, the control effect was 96.74% after ten days first ap-
plied, 70.31% after 50 days third applied. Synergistic effect of six synergistic fungicides with auxiliary:
100 pg/mL iminoctadine trialbesilate+25 pg/mL triflumizole+0.1% NF-100, 60 pg/mL iminoctadine tri-
albesilate+10 pg/mL phenazine a-2 carboxylic acid+0.1% Tmax, 40 pg/mL kresoxim-methyl+40 pg/mL
fluosilazole+0.1% NF-100, with a duration of 50 days for pear brown spot continuous three times ap-
plied; 40 pg/mL kresoxim-methyl+40 pg/mL fluosilazole+0.025% N280 (or 0.1% MD or 0.1% Tmax),
with a duration of 30 days for scab and powdery mildew. According to the corresponding relationship of
the synergistic combination and diseases, the decrement procedure on main diseases of pear trees with
the above-mentioned synergistic combination of fungicides was fomulated, and the control effect

reached 93.15% on three main pear diseases.

Key words: pear disease; synergistic effect; decrement application; fungicide; auxiliary

K EDE M AR AL ) S KR E L2 — B
3 000 ZAF AL R D 5, B35 AR R i 8 e A
TR, (HJR AL P 5 AR KA B (GRA 45
2016) . FRERRFPAEIE R, a2y b A
IR 2/3, SRR TR R A = ROK R, Herp
b8 2= RS — KA (RIBHESE, 2010) . HHT, B4R
e AR D LR AR B R AR L R
Bk W, A F 4 T (Ishii & Yanase, 2000 ; 55214
2012; PR IS, 2018) , ™ FE SZ A AL i T R 7™ 1 o
PRI , 41X B R O 354 B TR 4 it L 2
IR L o

H T, A7 LA F B iR LA BT ia
F (5K 3CAF,2006) , HAETE G B — it FH K it
LA A ) R, AN R AR B SR AN B, A 3 I PR
By, HAFEE 2 ks (E iR 5, 1998) o i
M HTIE A T AR B A 0B Ak 2 2R TR R Ak
KB A R, B4 WA TR | T ik A R | O
FOATEE 2T R AT P IR | Rk | S P s
Pt PR PR AR AR A R R A A, RS
(2016) X 2= FIEE(2011) FILRF 42555 (2010) 43510
73X S R TR XS FH i) AR =05 T i B Ak, A L
Bl SOZ I A, SR I AN FEAR ; A7 525 (2017) A6l
S AL BEI T 5 53 T R R 22 TR 2 AR ik Y A na (1
JEAEREAR, 7 AR T HU 2t s 3 S ) AR 25 B &
IBFIAH R TRRFME, 34k, THZE5%(2008) H
e i A i 51 C 2R BB B2 T ) 7K ORI TR B 38

TRy 8 WA HINPE RS e ERTA (RES3 C LT IS
A B — A2 IC 2 5 T AN BEA U R B A B Y
TR E BRI R, L it 24 L2 5t 24 16 B4 i
B, AW R AN ALV FHRIL A 2% T 590 0 R T 2 5
RIS R R B2 .

A A R D R T BT B AEA 2 i L P Rl 3
RO 1, A A 3 TR A 2 235 T 591 it 6 28 g
B 5T, B AR BOR BRI N, 3
LR BRI P[5 4 2 O SR R DI B s it o H
B, O T3ROS B R A R A AR i
NEEST/S S G ELTh N IR0 RIE DO P ST Ra 56Tl e o )
K ASTRI VPRI % 1570 B ) vl et (o 5 A4 HE 2
B3 (£58,2015) o ARBRFERLI 2 A [ P AL K
AR A 7 L A 22 (8 23 TR N R T B Ao
H A RIE R B AR B A, T e AT R D[]
S P B 2% TR 2 45 9 00 L5 3 23215 R0 B
TRC 1) FH T B 28 A T 36 Uk [+ P 36 AR 3 2
EAREPS e Uiz RN pl I Cb e O ki RE YR EL
TARAHIE , U N 227 ERb 5 BB IR AR 32 2L
T AR A

1 #EETE

1.1 ##

R 97 3 - By B 25 4 % BE BUIE (potato dextrose
agar, PDA) 51 F 3k - ThEE 5 200 g A A0 20 g 35l
10 g 757K 1 L; SRS BRI (potato dex-
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trose agar+pear lump, PDA+L) 5535 5E . 442200 g
AL 150 g A4 20 g 350l 200 g K512 0.1 g
ZEI/K 1 L, pH 6.0~6.2; 50 R ¥ A H M 35U (modified
yeast glycerol agar, MYGA ) 55 55 3& . B REIR #9510 g
EHENES g #ERE 10 g .NaNO,6 g KH,PO,1.5 g KClI
0.5 g.MgSO, 7H,0 0.25 g. N =20 mL Jifl5#7 20 .
KGR 0.1 g 281K 1 L; b 4% 27 % B (potato
dextrose, PD) 537 : PDA K53 PN In B g o
AR I o e AR A A TR kT 5T
TR b Fh AL . B B B Venturia nashicola
o35 A S AL RS 2048, WU T PR R
R PDAHL AR T 18°C N 4lifb (X = F14E,2011),
PEEA L AR IR T T 4 CORAEA 5 R R AR B i
AU R T EE RS R T 4 CORAE il IR 5L % 4%
H . BUABIENR # Septoria piricola 73 F T 07 5544
St B 8 AF, PRERERAS il 15545 3] PDA FAR T
24°CTHEfL, 4CIAF s T, RAEEA Ry S AL
ARATHT 07 5B EEG I T 4 CORAE , 717 11 LI 2= A
BRI Phyllactinia pyri i3 . R F
K A AT LT FEE AL b, o 7] 2 Py Ak
P 245 559) - 90% KUK = =7 Jo & R fidk 172 £ (imi-
noctadine trialbesilate) Jii 24, 40% XUIK = = bt FE A i
R PRI R 30% FUBTWE (triflumizole) PTREPEHR)
N, HAE kRS54 5 99.5% Wi 1% -2 FR IR (phen-
azine a-2 carboxylic acid) b & ¥ . 95% WE 5 14 fis
(cefo-trifloxystrobin) JF 2 . 2% Wy a-2 2 iR 1] {1k
K37 . 20% WE 7 PRI R LV , 75 B T 3R (v ) A AR AT
RN 599.4% ~F TR LS R £ (xinjunan acetate ) 512 |
1.8% TR MBS R £R 7GR, B VS 44 VY 2 s B R L AT BR
N 390% T A TR (fluopyram ) L 24, FEE- A28
Tl 5 98% 7% 14 fili] (metrafenone ) JF1 24 . 42% 4 141 il B 1%
7 . 50% [k P Fig (kresoxim-methyl) 7K 43-#0k7 57, B 37
B 2 ] 5 909% FiF 4% B i (meptyldinocap) Ji 24 |
36% fE A BRFLI , 55 P [C 25 4 28 7 5 95% ik A TR
J5i24 . 95% W5 B Bk (azoxystrobin ) 5124 | 95% K ik H 24
M4 (diphenoxazole) Jii 24 , Fl /R Ak 2 A A BR 2 Al
90% TN i b 14 (prothioconazole ) 5124 . 10% PRI B Mk
BRI AR S A i B ST 5 95% R
fiE 1 (fluosilazole) Jit 25 , Wi VL AR A B4 A BRA ] 5
95% SEMEIE2Y , TLIRARAAALAT FR 7] 5 94% DU IR
fit 14 (tetraconazole) Ji 24 4% VU S ikl K 2L 5], 5
FI TGN T 5 41.7% S R e R 7 77, AL A3
MR AP A BRZ 7] 5250 /L MR 2757 . 10%
ik FH BRI 7K A3 HIORE A B SE IR SR E IR AT BR A

15400 g/L SRUREMEZLIH , LLZR T S A= A= R A7y
1 BT 5 1.8% Pl 4k 1 % (avermectin) FLiH , Jb 5t
PR AR B R A PR Al 5 70% H L HE A4 HE (thio-
phanate-methyl) F] JPE 3 7, VLI AT b2 A BR A
T 329% 4 54 7 (lime-sulfur) K57, Wl dE WL T
AFRAF],

2% R K B - 2R - 18 BUMLBh i FEmE S 2%
INZRABIRAN A FRTTAE A F] 535 em*50 cm i ]
KARAR (F:4% 1 mmx1 mm), FVEHIEEIRIT ; LRH-
250A A ALIEFRAE , TR OC T B8 4 BT S A PR A Wl 5
VHX-1000 =507 R A2 5, H AR LA w]
TDZ5-WS LU, I M S 0 S A AR L A BR A
A) 5 QWI-150 875 Fe ALl sl Sk s 4 , it it RAIL
AL AR A B 7] LR H250A 54 IR 5 546 ,
KR EIT A IR AR AT . 99% K512
IARTPO b2 Tl AT FRA H . B4 4E NF-100 .38
i\ Tmax N280, b4 AL FHAL TAFFERE
1.2 ik
12,1 FRAAAEABHIR A A0S L 2 IR 094 /12

ALK 14 5245 43 531 FH 3 £ TR RS A, SR T
RSB B R SR 1000 pg/mL BOHRER , -4 BE T
ZERIMA TR K AT RIVHRE . BRI AL BRALHE -
90% SN = Ie FERBHR PR £R 5 24 . 99.5% Wy -2 F2
Ak P01 90% TR B b W JEE 245 9 B 4331k 160,80
40.20.10.5.2.5.1.25.0.625.0.312 5 pg/mL;99.6%
- T Vi TS 1R 8 I 2 1 90% Ak T TE Mg il 24 e B2
4 640,320,160 .80.,40.,20,10,5.2.5,1.25.0.625
0.312 5.0.156 25 pug/mL ; 98% A< B H I 24 . 95% WEfi5
AT g [ 24 1 949% DU ik s J52 24 3% 3243931 R 160,80
40.20.10.5.2.5.1.25.0.625.0.312 5.0.156 25 pg/mL;
90% A< T 196 I 24 . 95% ik b1 T )5 245 . 95% Wi i g Jirt
247F1 95% o T AR Ji 245 R B2 43 311 640,320,160 .80
40,20.10,5,2.5,1.25,0.625,0.312 5,0.156 25,
0.078 125 pg/mL;95% < ik FH P Ji7 24 1 95% R Ak
W JE 253 i 4314 20,10,5.,2.5,1.25.,0.625.,0.312 5,
0.156 25.0.078 125.0.039 062 5 ug/mL. JRE 4 &
ALHG F A 14 24 9 R C A5 21 90 N A
PR 10:1.9:1.8:1.7:1.6:1.5:1.4:1.3:1.2:
1. 1:1FI1:2.1:3.1:4.1:5.1:6.1:7.1:8.1:9.1:10
XA GHATIREC . 405 H R AR L2 5 25
SRR DIAARTLL 109 e il sl 20 B A D ) A 1
AR EE 1710 By 75 251, JH v 3% B8 5t S e 1 591
S N N PR TOE G MR P TBR B | A TR s e A S s
AT 2 e S TR TBC 26 45 1 Qo (o7 410 o 3510 25 dn g s
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DRTHR A A T Tk T W AR P T S R L2 A H
MR MY GA S5 B E 5 25 AR (TR N 955, 2014)
AR R TR AN AU = 2 o R R LR, | SRU PR Wy e
o-2 FRIR R | U SR ke S HR BL 2 A 4 PDA
FE R B 2504, 3 3 AR I 3 7K A BRAE )
PEXTHR AN ZS (O R . H EAR S mm T FLARTE ks 57
7 d O BLHE B T TR v I A THCR O, e sl T 430
PR DR R IR 62 1 10 & 25 AR ok B
Mo 14> MACPREE 4 K, T 24 C IR %
FTEESE . SR TR A TR SR 7 dJE T &
A AL BRI BLAE B TR TR Vs LA . TS AR TR R AL B
(A %, IR R DPS R 358 A 20 il e B
EC,,, il 2= A T K HAR - A TR K A
1) I R PR P HE K B % 100% .

R AR S TR SRR AR B2 A A B K S
FEFRBEAARTRLL 129 P il 2 vie J32 S Ji e o) 2% 7 9
WP 1/10 9 PDA+L 5 2574, [ 43531 LA DS T AT
FR A FRAE B A B A2 o B, AR S mm 4T 1L
ATETRE R 60 d 1A T8 B 0 T 71 7% ih A THRU R 1
E ] PR DR R PDAL & 25 AR e,
AR RN E SR 49K, BT 18 CHERAET
B . FRERH 57238 30853 i TH5 57 60 d e
TN 1545 A PHE ) A R L TR TR 9 AR AR A R TR A
ALFRAG I 2R IF A FH DPS 345 R il v ik
JEEC,,. [AI, M4t Wadley 232318 & I 4 1R i
2H A B HE 30 R B (synergistic ratio, SR) o SR=EC ./
EC, 413 ECsom=a+b)/(a/EC, +b/EC,,,) , o , 4 B
SR ER BN G 2 e o a b J& A BHEH
IEAA A B AR ECyy, JECs, 5350 A B WG ZH
ST SEBR ECye SR<0.5 M H5PUAEH 5 0.5<SR<1.5 N
AIAERT s SR>1.5 R HG R E T o FH T FURY i 1 ek
AT B IARRE SR RS T 245700 e
122 F A AREA S ZA R E B AR 2] 2

FIIH 1.2.1 e 20 R TR AL & itk 17 3 FhAY
R T B B AR 7 250 R L DATR LA v BT b K B i
I B 7R B SR T R BRI R R A A i TR
BCZH AT 45 20 20 0 30) 1 AN R Ok BRI 5 o, B AT i
A E R ETR LA A

o B el b A BES T OE PDA i |35 5%
10 dJi5 , TG Z& /K g~ Al b iy 461+, 2 J5 DA
1 500 r/min #.0> 20 min 23 2%, T4 &0 1K, W0
FEIFMUKARRE A BIFRORE LR 1310°/mL, &
Mo HRAEEERE— H A Bk AR, UETE il
MBFCTREBE , ANE T 2 J5 PR A0 5 R TR,

TR FH 245 A7 LAt/ TRl BE B, BOR T B AR et
PR EER I TR . T 1.2.11A5%
SEIRL P8 267 pg/mL AU iR 25 pg/mL
Wy -2 FRIR (12 pg/mL F BRI ER 50 pg/mL Ji
MEPAMERE . 105 pg/mL 2R 200 pg/mL WE 5 T |
120 pg/mL AL G 100 pg/mL BEFEH .50 pg/mL W%
PR . 33.3 pg/mL A<k A1 PR (25 pg/mL NG R |
50 pg/mL FAEME |75 pg/mL FUEME 20 pug/mL PU Rk
M 100 pg/mL SR =B oRRE R ER+25 pg/mL R
M 120 pg/mL XU =B FRAH R ER+120 pg/mL WE
JI5 BT .60 pg/mL BUN =S Le R R Eh+10 pug/mL
Wy -2 321K 10 pg/mL AR TR+H40 pg/mL FUAEmE |
40 pg/mL BT BE+40 pg/mL FUAEME |15 pg/mL A H
Bl +15 pg/mL DU 36 ik e | 8 wg/mL ~ [ B i R 5k +
40 pg/mL BE5 E S .20 pg/mL 2R ERE4+20 ug/mL
WEJ TRITE .20 pg/mL FUML AT IBENE +20 pg/mL W5 GRS |
12.5 pg/mL PR B ME+12.5 pg/mL 5 B P AL 24 ok
PAFIALE RN —BUd AR I, 3 3l
1 T HAR 15 em B FR ML A B4R |, 4 LA
15 mL ZEIR/K O, FHVRE A AR G S A . P
J£770.1 MPa 125 FRALAT 2l Sk 15 55 2544 A [l v B2
AR A A R b DL SRR I
ANTE R BRI 1.5 mL 259, TR AR B AL FE
KA 4 i, 28 PO BRIBEZE IR K, i R T TS
SRR TR TR AR U, B i a4 R R
FHHDR 10 pL BEEFR I 24 Ca G RRIG TR T G
F% 8 dJi W B I T BEFS B ERAERAR AL A T
A T RRURT A, T84 235 TR 701 A 3 X6 e TR ) 28 4
BIR. B AR 2= O e 6 TR RH - A B BXE T AR ) /%
M BE AR X 100%

AL R RN UM KA I e AE i R TR AL
TR )Z 2 TR KR )2, BRCR
IR FH BRI 3o % R 701 X B B RO AL
WHNRITROR . A ARERIEE SR A R . W
RARNAL R NG S i i B Ry A i T
T J AR AR B B A, B T EAR 15 em B3R MLAYIE 4T
b BRI 15 mL ZEIRK O . 253000t 7 ] I
LR AR 24 IS BT 18 C AL IR B SR AR b
75 4, AL A B T 25 CAa IR SRR
TSR 3 d, SRS AR BT AR R B AR Rk, ik
KAt A b
1.2.3  FHRAEIE LA AR E & 8] 2hg i 2

EAS BRIt P s A B ) B85 ) 2306 HE H ]
7 5 RIS 7= A s i) i LA AT DAl 2D % B R Y
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it P, AR BRI T 1.2.2 TR B 0 A8 B AR AL
FEV /D 209% Jiti FH 5 A S A0 T, 4 B B At
T B B B, 5 H A 2 b B G B 38k, T I
1y By 00 sl R ORI RE T . T 2018 4 5—9 I £E
WA TA S T 55 b ALl AT R B sl . A%
BRI PR RIE R & BRI R] 1.2.2,

XoF BB R F (] ) R 0 2 < AR i Fob oA 7 07
5 RS 84 BEATIE 3 mx4 m, Bk 2.0~2.5 m, B #i
W& B BB DT ARG A AR I e S AN M 2%
P2, R R o V2 B R R ) el
B AR B39 7.2 ug/mL BT 4E 54 % L 0.1% NF-
100.0.19% 1338 .0.1% Tmax.0.025% N280, i i H: 5
AR BRI G . RRAL B4R E S b
PUHES , B/ N X 4 BRARUR . SR 28 1L - 18 RIAIL N &5
WS 55 A X5 ST, LA R RSB RS A 250 T Wl
1b, BERRIEZS 5 1.5 L, i A BRI BB 4 R P
W20 A RERRI 20 1 1.2 Lo 25 A1) 2351 4 2018 4F
5H24H .67 11 H.628H,3Lmi3 %k, [FnHE &4
PR 1.5 LK A% B B /NXAE 2 0k, 20 4R
B PO b ) S SR REARIBCH AR AR R AR 1 40 B
I, FEPpg BRE T B 7 S A B TR B 402R P 4y (8
BUEAE,2015) 0 W R TR BN bR e 0 9% I
TRBE; 1 90:0<P<5%;3 94 : 5%<P<25%; 5 9% : 25%<P<
50%;7 9 : 50%<P<75%;9 %% : 75%<P<100%. 5 1%
Jiti 245 10 d. 26 3 Uitz f 10 4,50 d 45 1 A
1500, AR R A 25 R T G F8 SO I AT B R e
TR 5= 3 O EoAEXT D /(R Bt o
80 % 100 5 FH 1] B 8= (O RS 175 48 50— Ab B 15 45
B0 /% B IE TR 484 100%

Xof B R L FH (0] B 255 0 5 < B o R S 24
RHES 20 4F , BRATIE 4 3 mx6 m, BL5E + HEAE Jy 45,
A T A PRS- — 85, SRR D AR R B
PRAREL , FEHLHES , /N X 4 BRBURS . SR ZR 1L
18 TUHLB)) 5 Mt 55 4 H4 A Wit , =0t v A 25 I
KAk, ARG 25 5 L, A B 7 sl % 55 BT 24
B FEHSFtZ R4 L, DIEHRBHET K S LA
YRR AR & R R A SR o F 2T T, F
U BRI 8 A 1 HHZ 1R W25 715,
30 d AT IE A, TR I E5ORT H ] B,
DR W XN W Ll

Xof A A L ) 977 268 1 0 < S ) s 5 Ak
BER S AH ] , 16 FH 5 A B 1050 FH b B] % 2 m
KL AT , BUR TR B A 3R] B4 BE 12
T, R DT A3 A . B R ) 0 B

ARG HEATE VIR 24, AR 17 2 i A= f 454
2, FHZyRta] 5 20184E7 H 13 H .7 H 28 H .8 H
8 At 3 Y0, il 24 5 5 AR TR AH ] , [m] I8 v
KX, B4 RS /NXBENLHES ], B/ N X 4 Bk
BB 2k FAE B . 5 3 IR )5 7,15,
30 dFHATRRTE A PSR R BOm Bl 8, I8 A 7
Bt A L,
1.2.4 R 0R 2 AE RN H) T

TE T B0 e BB A S K Hh 5 1.2.3 AL
PR (] BI R IR AR [R] , 2 A b BE/NX R B 1 m, B
o 2 A &R . ST 1.2.3 I A R e 24
i, 3 H a4 800 pg/mL ARSI, 4 H A
Jifii 12 pg/mL = RGBSR ES , 5 )it 60 pg/mL
BUIR = 2 b LR R R +10 pg/mL Wy 198 o-2 JR iR +
0.1% Tmax, 6 J1 I A] Wi 12.5 pg/mL 7N i ] M+
12.5 pg/mL BETE T , 6 H v N A it 40 pg/mL ik 7
fig +40 ug/mL %Ak M 4+0.1% NF-100, 7 H A1) B i
120 pg/mL WU = SF e HEA R £h+120 pg/mL BEJl5
Mg, 7 H T AW 20 pg/mL UL ETBENG 20 pg/mL
BETE TS ,9 H - A) Wi 700 pg/mL H REFCAAm AL, [F]1Y)
PR RN R S 25, T oA I e il o
M2 ARRCR . il i 25 i AR AR R 25 i
S DX 33 51 400 m?, 35N X % 4 IREE R B/
X 8 ARALH . ASmBIFIAL R Bkt 2 5 5 L, I A B
R IR 5 4 Lo ARIKZS 5 14 d A BTRL,
BT A 20 bR, A Mot A=A 1.2.3,
1.3 HEHW

I HE R FH DPS 6.55 8 7 41143 #r , i
JH Duncan [T Sl 25 1E 61 725 7 0 B VR 59

2 EREHM

2.1 EWMEERERFFIHEIESAETHFELER
i e HH FETA A B AN B L5 Y B ) 3k 20
A CARFREL ) 8 A4« BUNK = 2 Jog KL Al R 5K + o A Al
(4:1) OBUIR =2 e FE 2l 2 R+ 5 T TR (12 1) (A
IRTE PR+ AAERE (1:4) ETABR+RUREME (1: 1) F T
JHE Tifs PR+ VO 5 BT T (12 5) 2 Tk FP A e+ 13 fi5 T
(12 1) FRUNH T T P+ 3 TR (12 1) PR T A + B
Tk (1: 1), BER 2R B4 M 2.15.2.87.2.36.3.62.,
3.46.3.89.4.39 .2.87 f12.45.2.42.1.77.2.27.2.24
2.85.2.64.2.93 (5% 1), X R4 B A1 A4 B8 AL 1) 5
& B 2% 43 1 4 99.05% . 97.18% . 95.16%  93.25% .
92.06%.91.17%.90.95%.92.64% $193.82%.92.71% .
90.18% . 91.44% . 90.94% , 88.65% . 91.95% . 92.36%
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(2 2) 5 i 15 H FHEA 4B R0 AT R e PO ] B8 85 21 A
1A« 2 T TR+ DU RU A (12 1), o4 B 114 1863 22 5
1321 BEARBERCHK 91.38% , %o FA M0 4 B AR B35

88.16% ; 1 17t H AU 4 B LA I [R) B4 A0 FH iR 20
B 1A AU =B R R ER IR -2 FRIR (1:6),
WAL ZR BN 2.64 , BAKBRCH 96.44%

F1 AEMEANHREFMREFENREERAR N EIERER

Table 1 The virulence synergy of different mechanism of fungicides on Septoria piricola and Venturia nashicola

BB I TR B TR
A B, Septoria pl:‘iliola i} Venturia nasihicola” %{i@ﬂ 54
Fungicide Ratio EC,, i 5&/%%[ EC,, i /)&%ﬁ Optlrr_lum
(ng/mL) Synerg1st1c (ng/mL) Synerglstlc ratio
ratio ratio
WK = 2 e B AR R EL, Iminoctadine trialbesilate 0.14 0.09
JEPAIE Triflumizole 11.28 44.30
WE)5 T I Cefo-trifloxystrobin 0.89 0.88
W3R a-2 JRIR Phenazine a-2 carboxylic acid 0.13 0.06
KUK = A5 R R B R s+ L Tl 8:1-1:8  0.08-0.72 1.59-2.15 0.05-0.47 1.77-2.45  4:1
Iminoctadine trialbesilate+triflumizole
KUK = hog AR 0+ 5 T i 10:1-1:10  0.32-0.50 1.79-2.87 0.07-0.30 1.67-2.42  1:1
Iminoctadine trialbesilate+cefo-trifloxystrobin
KUK =SB R R IRER YR 0-2 FR IR 1:2-1:8  0.05-0.07 1.89-2.64 0.04-0.06 1.16-1.52  1:6
Iminoctadine trialbesilate+phenazine a-2 carboxylic acid
Tl T Ik Meptyldinocap 4.30 0.10
ik s Kresoxim-methyl 5.60 0.09
FUEME Fluosilazole 0.80 0.04
TSR T MG+ 9L Meptyldinocap+fluosilazole 8:1-1:8  0.40-1.80 1.61-2.36 0.03-0.06 1.52-1.77  1:4
ik T T+ JRURE M Kresoxim-methyl+fluosilazole 10:1-1:10 0.39-0.50 1.73-3.62 0.03-0.04 1.50-2.27 1:1
KT i Metrafenone 8.05 0.12
JU S M. Tetraconazole 7.12 1.23
2R TR i+ DU EU kI Metrafenone+tetraconazole S5:1-1:5  2.36-499 1.58-3.21 0.13-0.15 1.08-1.46 1:1
MBS FREL Xinjunan acetate 21.15 0.07
ik H A Diphenoxazole 1.42 3.84
= TR Y T R+ 5 T i 1:1-1:10 0.31-0.92 1.86-3.46 0.13-0.27 1.50-2.24  1:5
Xinjunan acetate+cefo-trifloxystrobin
A ik Y B IR+ 5 1 PR 10:1-1:5 0.28-0.50 1.92-3.89 0.38-0.60 1.26-2.85 1:1
Diphenoxazole+cefo-trifloxystrobin
AL Prothioconazole 9.18 0.05
FANL A L Fluopyram 41.05 0.06
WE TR i Azoxystrobin 8.10 0.02
RO, T B 12+ T i Fluopyram+azoxystrobin 5:1-1:2 3.09-6.00 1.84-4.39 0.01-0.02 1.77-2.64  1:1
TR T PR+ TR T Prothioconazole+azoxystrobin 8:1-1:8  3.00-3.92 2.10-2.87 0.01-0.02 1.71-2.93 1:1

2.2 thEHERE S XTELR 3 s = 89 H 8] B 3
221 *FALB R4 W A Bk

100 pg/mL RUIK = 27 Jo J 2R it {2 £ +25 pg/mL
G 40 pg/mL EFFETR+40 pg/mL UM (15 pg/mL
R PE B +15 pg/mL DY S Bk 8 we/mL ¥ B R S
M2 £h+40 pg/mL WEJf5 TR i L 12.5 pg/mL PN M +
12.5 pg/mL BE TR PRI 5 A AN [R] 28 TR 551 b () 384 % 4
K Inz HRRT B3 B D 20% 245 5511 4 4~ Pp[R] 3
B A 12.5 pg/mL N B b ME+12.5 pg/mL 95 1R Ji5 -+
7.2 pg/mL B4 2 L 100 pg/mL AUIK = 37 b J A fith

fig £h+25 pg/mL F # ME+0.1% NF-100, 60 pg/mL L
IR = e FEOR R R ER+10 pg/mL W35 0-2 FR R +0.1%
Tmax ., 40 pg/mL fif B FE +40 pg/mL 50 HEE BE +0.1%
NF-100, 45 1 YR U2 )5 10 d X6 446 B 14 FH 18] 95 4%
4 91.85%~96.96%, %5 3 I FH 2 J5 10 d %] AL 48 B Ik
%) FH ] 7 25 K 83.70%~89.96% , 45 3 Y 25 )5 50 d
X A A BE S 114 FH 1] B 250A 69.69%~72.20% (4% 3) .
FEHII AR HUFAI BT 4 DA 2% sl B 700 1) 2% B 7 P [l 34
20 B % B AE B 1 H (1] B AR D82 209 25 R, 5
RIMABTHEE 2 R PR A A =S AR,
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Table 2 Determination of synergistic effects of different mechanisms of selected synergistic combinations on

three diseases of pear trees using in vitro leaf method

AR Bi54 Control effect (%)
ZFHEH Effective A%
F?l;lijclie dosage e I Péolj:lfy
(pg/mL) Brown spot Scab mildew
W= e FEFRAHE R £R Tminoctadine trialbesilate 267  91.35£0.79b 92.55+0.90a 86.26%0.88 ab
SR MK Triflumizole 75  91.03:0.85b 82.00£0.59b 79.25+0.92 b
WBE i PRI TiE Cefo-trifloxystrobin 200  84.94x0.66¢c 82.50£0.75b 90.05+0.96 a
W31 a-2 R R Phenazine o-2 carboxylic acid 25 93.914+0.80 ab 81.22+0.72b  70.02+0.70 d
SN = e S s £+ L T A 100425 99.05£0.90a 93.82+0.99a 90.08+£0.84 a
Iminoctadine trialbesilate+fluosilazole
ST = S o SR R R -+ 7 1 i 1204120 97.18£0.94a 92.71£0.86a 92.47+0.95a
Iminoctadine trialbesilate+cefo-trifloxystrobin
SN = ko S R TR £+ I 55 -2 SR TR 60+10  96.44+0.97a 84.05£0.90b 75.64+0.66 c
Iminoctadine trialbesilate+phenazine a-2 carboxylic acid
fif K i I8 Meptyldinocap 120 90.71£0.64b 84.78+0.80b  88.90+0.64 a
fik i Kresoxim-methyl 100 91.35£0.55b 84.90+0.82b 79.40+0.72 b
SRFEME Fluosilazole 50  91.35:0.72b 83.50+0.87b  80.09+0.83 b
Tl 2K T 6+ 9L Meptyldinocap+fluosilazole 10+40  95.16£0.88a 90.18+£0.75a 89.47+0.86 a
ik T P+ R M Kresoxim-methyl+fluosilazole 40+40  93.25+0.79 ab 91.44+0.77a 90.19+0.69 a
HEH M Metrafenone 105 89.10£0.90a 67.18+0.65a 84.98£0.90 a
VU B B# Mk Tetraconazole 20 90.71£0.95a 70.15£0.72a 84.49+0.85 a
ZR AT+ DU LM Metrafenone+tetraconazole 15415  91.38+0.83a 68.64+0.68a 88.16+0.81 a
R ERSIRER Xinjunan acetate 12 89.42+0.93a 90.05+0.90a 65.55£0.78 ¢
25k FF #A I Diphenoxazole 3333 88.78+0.84a 80.05£0.80b 75.68+£0.64 b
S H VRSB ER+ENS HTE Xinjunan acetate+cefo-trifloxystrobin 8+40  92.06£0.92a 90.94+0.79a 91.86£0.69 a
2Rk H PAIE-HBE )5 B TR Diphenoxazole+cefo-trifloxystrobin 20+20 91.17+0.81a 88.65+0.88a 90.22+0.75a
TN M Prothioconazole 50 87.50+0.58 b  91.50+0.88a 87.21+0.85a
FEL TR BE R Fluopyram 25 90.38+0.62 ab 81.20+0.93 ¢  79.40+0.81b
WETA FiE Azoxystrobin 50 90.38+0.85 ab 87.00+0.68 b  78.50+0.92 b
TR TR IR+ B T TR Fluopyram+azoxystrobin 20+20  90.95+0.72 ab 91.95£0.77a  88.46+0.64 a
TR T R+ M5 AT i Prothioconazole+azoxystrobin 12.5+12.5 92.64+095a 92.36£0.90a 89.33+0.90 a

17K I Water CK

PR R AR E2E o RIS AN [ 5 B3 DI R B8 4L -5 00 I 50 b B 28 Duncan [T A2 A 22 A K S0 78 P<0.05 7K

25 3 . Data are meantSD. Different letters in the same column indicate significant difference among synergistic combina-

tions and corresponding single fungicide at P<0.05 level by Duncan’s new multiple range test.

3¢ AL 2 g% 64 W 8] 5 Ak
100 pg/mL XU = SELe R IR £h+25 pg/mL 58
B 10 png/mL A S-+40 pg/mL FUAEME 8 pg/mL
F PR B BE R £h+40 pg/mL WERT TR BE .20 pg/mL Ak H
IRIE+20 ng/mL WE 5 BRI BE L 20 pg/mL i M B G il +
20 pg/mL MEE S L 12.5 pg/mL AL ME+12.5 pg/mL
WA TR K 6 1A B 7 B ) B A5 2 B B s Jn B ) LD
1> 20% 2418 1) 4 A~ D [EIE AL & 40 pg/mL ik P g+
40 pg/mL FAEME+0.19% NF-100.,40 pg/mL fik 5 fig -+

2.2.2

40 pg/mL FfE BE+0.025% N280 .40 pg/mlL ik b fig -+
40 pg/mL F6 Ak ME+0.19% 1 38 . 40 pg/mL fif B fE +
40 pg/mL FEAiEME+0.1% Tmax, 255 7 d X34 2R B R Y
FH [1] )5 %5 g 84.56%~97.54% , 25 5 15 d X} 4 2B 2 5
) FH [] B 58k 80.79%~88.77%, 24 i 30 d X AL R &
955 14 FHL ] BI85 K 75.57%~85.71% (5 4) , e i A Bl
I H 98 209 2 15 1 [R5, 45 28 R B[R] S s i
XA B 1) FH TR B RO AR BAIR
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Table 3 Field synergistic effects of different synergistic combinations and insecticides, auxiliaries add on pear brown spot

FIWZIE10d 3 WAE10d H3WEES0d
10 d after the 10 d after the 50 d after the

S ﬁE&fﬂflfjtiéfeE Ist applied 3rd applied 3rd applied
F:m e d 4 ets B T PR Wt Bk
gicide osage ok e e
(pg/mL) .E%ﬁ (%) 'Hﬁ (%) .El’t%l (%)
Disease Control Disease Control Disease Control
index effect index effect index effect

PR = AR FREL, Iminoctadine trialbesilate 267 244 9220ab 7.98 84.44a 2518 64.30ab
JRE M Triflumizole 75 321 89.74ab 8.86 82.72ab 30.36 56.96c¢
WEJI5 1 i Cefo-trifloxystrobin 200 416 86.70b 10.05 80.40ab 30.05 57.40c
WyEE 0-2 ¥RFR Phenazine a-2 carboxylic acid 25 095 9696a 11.02 78.51b 28.06 60.22b
ORI = 2 o o it i -+ e 100+25 1.05 96.64a 695 86.45a 2138 69.69a
Iminoctadine trialbesilate+fluosilazole
UK = 2 AR TR 3+ 8L B B +NF-100 100+25+0.1% 175 9441a  8.12 84.17a 2046 71.00a
Iminoctadine trialbesilate+fluosilazole+NF-100
U = ot AR T -+ 1 M AT T 120+120 1.68 94.63a 10.05 80.40ab 23.68 66.43 ab
Iminoctadine trialbesilate+cefo-trifloxystrobin
MR == Jr B A T R -+ i BT TR+ NF-100 120+120+0.1% 1.19 9620a 11.25 78.06b 25.06 64.47 ab
Iminoctadine trialbesilate+cefo-trifloxystrobin+NF-100
UK =2 B SRR R EE-+E 5 P R+ T 120+120+0.1% 1.50 95.20a  9.08 82.29ab 22.95 67.47 ab
Iminoctadine trialbesilate+cefo-trifloxystrobin+Maidao
BN =3 bt FE AL RS B TR+ IR 0-2 FR R+ Tmax 60+10+0.1% 095 96.96a 639 87.54a 20.08 71.53a
Iminoctadine trialbesilate+phenazine a-2 carboxylic
acid+Tmax
il KBS Meptyldinocap 120 352 88.75b  9.62 81.24b 31.75 54.99¢
ik P TiE Kresoxim-methyl 100 3.12 90.03b 921 82.04b 2817 60.07b
FUEEME Fluosilazole 50 294 90.60b  8.03 8434ab 28.09 60.18b
B 2 A TG+ JRLU ik Meptyldinocap+fluosilazole 10+40 096 9693a 1225 76.1lc 27.62 60.84b
il 2R B TR+ JRURE R+ NF-100 10+40+0.1%  1.94 93.80ab 1291 74.82cd 28.02 60.28b

Meptyldinocap+fluosilazole+NF-100
B T P+ SRR A+ 1

+40-+
Meptyldinocap* fluosilazole+ Maidao 10+40+0.1%  2.00 93.61ab 13.87 7295d 29.12 58.72b

ik TR S+ UM Kresoxim-methyl+fluosilazole 40+40 141 9549a 602 8826a 2046 71.00a
ik T T+ U RE B+ NF-100 40+40+0.1% 195 93.77ab 524 89.78a 20.02 71.62a
Kresoxim-methyl+fluosilazole+NF-100

KR Metrafenone 105 342 89.07ab 1329 74.08b 29.62 58.01b
PU SR Bk Tetraconazole 20 395 8737b  9.52 8l44ab 33.02 53.19¢
2R T i+ DU 8Lk Metrafenone+tetraconazole 15+15 204 9348a  7.62 85.14a 2035 71.15a
T BEBE R LR Xinjunan acetate 12 389 87.56b  9.85 80.79b 3472 50.78c
ZEE H 2RmE Diphenoxazole 33.33 396 8734b 10.09 8032b 3946 44.06d
S TR S R R 98 17 T i 8+40 255 91.85a  5.15 8996a 2033 71.18a
Xinjunan acetate+cefo-trifloxystrobin

5 TR R TG PR 6+ 5 PRI TR+ NF- 100 8+40+0.1%  2.75 91.21a  9.04 8237b 22.46 68.16ab
Xinjunan acetate+cefo-trifloxystrobin+NF-100

=k P R I-+5E i B TS 20420 235 9249a 956 8136b 2685 61.94b
Diphenoxazole+cefo-trifloxystrobin

AL R e Prothioconazole 50 933 70.17b 15.04 70.67b 4438 37.09c¢
S TEBENE Fluopyram 25 3.15 8993a 7.8 86.00a 2735 61.23b
W PR R Azoxystrobin 50 308 90.15a 994 80.62ab 29.33 58.42b
SN TR BE e+ A TG Fluopyram-+azoxystrobin 20+20 257 91.78a 1338 7391b 30.05 57.40b
TN B+ 2 T TR Prothioconazole+azoxystrobin 12.5+12.5 133 9575a 836 83.70a 19.61 7220a
TR T A+ 5 T i+ o] & o 25 12.5+12.5+7.2  1.02 96.74a  8.01 84.38a 2094 703la
Prothioconazole+azoxystrobint+avermectin

7 7K X HE Water CK - 31.28 - 51.28 - 70.54 -

B R AR EZE o RSN [ B3R I R 28 A 55 00 IO R b B 28 Duncan PO A2 22 TE K50 1E P<0.05 7K
V22533 . Data are mean+SD. Different letters in the same column indicate significant difference among synergistic combinations

and corresponding single fungicide at P<0.05 level by Duncan’s new multiple range test.
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Table 4 Field synergistic effects of different synergistic combinations and insecticides, auxiliaries add on pear scab

FIRZETd H1KEE15d H1KE)E30d
2 71d after1 .thg 151 d aftelr. t}(lie 3(; d aftelr. t}(lje
KA Effective  —ovapplied Istapplied _lst applied
Fungicide doage T B ik Bk atE B
(Gaml) B (%) HEEC (%) EEC (%)
Disease Control Disease Control Disease Control
index effect index effect index effect
WK = SE e F AR 2R Iminoctadine trialbesilate 267 1.27 8422b 395 81.36b 1046 80.13ab
FEME Triflumizole 75 0.88 89.92ab 450 78.76b 11.26 78.61b
KR = St LAt 152 6+ 90 e e 100+25 041 94.58a 238 8877a 752 85.71a
Iminoctadine trialbesilate+fluosilazole
T 2K H TR Meptyldinocap 120 1.89 7628c 7.94 6253b 21.04 60.03c
Ik P fiE Kresoxim-methyl 100 048 94.92a 998 5290c¢ 24.14 54.14d
FEUHEEME Fluosilazole 50 1.69 7894c 9.73 54.08c 2496 52.58d
T2 G-+ Meptyldinocap-+luosilazole 10+40 0.80 90.05b 295 86.08a 7.69 85.39a
ik T i+ 38U P Kresoxim-methyl+fluosilazole 40+40 0.54 93.28ab 4.59 7834ab 15.02 71.47b
ik 1 T + SRUEE R+ NF-100 40+40+0.1%  1.25 84.56bc 3.25 84.66a 886 83.17a
Kresoxim-methyl+fluosilazole+NF-100
Tk R T+ SRUAEE RN 280 40+40+0.025% 0.40 95.05a 4.07 80.79ab 11.24 78.65 ab
Kresoxim-methyl+fluosilazole+N280
ik AT G+ U -1 40+40+0.1%  0.81 90.04b 328 84.52a 997 81.06a
Kresoxim-methyl+fluosilazole+Maidao
ik T TG+ U R+ Tmax 40+40+0.1%  0.95 8825b 3.16 85.09a 9.03 82.85a
Kresoxim-methyl+fluosilazole+Tmax
SEE SR EL Xinjunan acetate 12 1.12 86.05ab 4.12 80.56ab 11.08 78.95a
2K fit F 2R Diphenoxazole 3333 1.53 8091b 839 604l1c 2138 59.38b
IBE 5 TR B Cefo-trifloxystrobin 200 0.72 90.64a 8.05 62.01c 21.32 59.50b
SN = S fe i ik -+ 7 T i 120+120 0.78 9029a 562 73.48b 13.58 74.20ab
Iminoctadine trialbesilate+cefo-trifloxystrobin
2 T T R R -+ i TR T 8+40 0.69 9143a 3.05 85.6la 1036 80.32a
Xinjunan acetate+cefo-trifloxystrobin
ZR ik F FRmE-+IE 15 B TR Diphenoxazole+cefo-trifloxystrobin 20+20 121 8542ab 3.82 8197ab 12.86 75.57 ab
DI M Prothioconazole 25 0.59 9248ab 554 73.86b 14.65 72.17b
JRML TR L Fluopyram 50 1.08 87.12b 553 73.90b 1437 72.70b
BETE FiE Azoxystrobin 50 0.77 90.35ab 526 75.18b 12.47 76.31ab
FE A R+ B B R Fluopyram-+azoxystrobin 20+20 1.12 86.04b 3.74 86.13a 12.04 77.13ab
TR BT MR+ AT T Prothioconazole+azoxystrobin 12.5+12.5 0.19 9754a 324 84.7la 825 8433a
Tt 7K X4 HE Water CK 8.05 - 2119 - 5264

R A R E2E o RIS AS[R]  BEs D R R L S0

V2253835 . Data are mean+SD. Different letters in the same column indicate significant difference among synergistic combinations

o 5 b BRZE Duncan FGHTE K 22 LR B0 7E P<0.05 7K

and corresponding single fungicide at P<0.05 level by Duncan’s new multiple range test.

223 xTELE IR R B ak

40 pg/mL BEFETER+40 pg/mL FEEME 20 ug/mL 7
b T Pk i +20 pg/mL WS ER FBE 12.5 pg/mL PR f s+
12.5 pg/mL FE TR FRIX 3 25 WA DR [RI3E A% 2 5 S s
TINBFR ELs D 209% 23t 1R A 40 ug/mL
ik P TR +40 pg/mL FEUREME+0.1% NF-100, 55 3 ) JH 24
J&i 7 dXTRLFURYE I ] B R 80.05%~91.82% , 55
3WHIZyJE 15 d B H R A0CK 80.42%~85.93% , 55
3K 2 )5 30 d 1% W8] B R0CH 75.27%~T79.55% (3%
5), RN A B 209% 2455 ()[R, 4% AP

[T RO A X A R 114 FE ] IS AR AT

120 pg/mL XY = 3o B8Rt 2 25 +120 pg/mL
WE 5 R R .8 pg/mL - B G FR Eh+40 pg/mL WE 5 1
fi .40 pg/mL Bk B BE+40 ug/mL FAEME+0.1% 1755 X
3R A5 3 245 7 d WAL R 1
(] B 350539 h 78.64% . 77.00% .75.92% , 55 3 IR 1 24
J5 15 d Y ) B 2 0 v 3k 89.77% . 87.07% .87.63%,
55 3 27 30 d B IRt T ik 88.78% .84.45%
81.73% (3% 5) , T HHIX 3R] HERL L A XA U R
TSR B, HARROEK



1352

N7/ I O Tl i 114

46 %:

R5 TREFREFHEILRAS K3 RF . BIFIF TR 7Y H E R

Table 5 Field synergistic effects of different synergistic combinations and insecticides, auxiliaries add on pear powdery mildew

gy B3WARTd HEIWAE15d HBIRAE30d
T s 7 d after the 15 d after the 30 d after the
. éﬁi } Lokt 3rd applied 3rd applied 3rd applied
Fungicide Effective  Disease yigfy  figk  fefd Bigk elE Bk
dosage index ¥ (%) M (%) FEEC (%)
(ng/mL) before Disease Control Disease Control Disease Control
applied jndex  effect index  effect index effect
W= B TR R ER Iminoctadine trialbesilate 267 262 558 64.00b 661 77.6la 21.53 65.02b
B Triflumizole 75 275 451 7226a 995 6927b 2132 66.99b
ST =4 kTR -+ S0 B 100+25 229 401 7038a 627 76.75a 1489 7231a
Iminoctadine trialbesilate+fluosilazole
fili & B TiE Meptyldinocap 120 262 371 7608b 643 79.17ab 23.66 61.56¢
Tk R i Kresoxim-methyl 100 2.60 3.81 7524b 941 69.35b 34.16 44.06d
SAAEME Fluosilazole 50 2.35 511 6328c¢ 11.01 6026c 34.16 37.1le
T 2SR+ EM: Meptyldinocap+fluosilazole 10+40 235 508 6345¢ 771 72.14b 16.65 69.83 b
ik 1 196+ JRU i Kresoxim-methyl+fluosilazole 40+40 229 265 8043ab 421 8437a 13.06 75.79 ab
ik BT i+ SRUE E-+NF-100 40+40+0.1% 295  3.48 80.05ab 491 8593a 17.14 7527ab
Kresoxim-methyl+fluosilazole+NF-100
ik P TR+ SR AR AN 280 40+40+0.025% 247  0.69 9525a 994 65.82bc 1679 71.05b
Kresoxim-methyl+fluosilazole+N280
Tk DA T+ SRR e+ T 40+40+0.1% 2.58  3.68 7592b 376 87.63a 11.07 81.73a
Kresoxim-methyl+fluosilazole+Maidao
ik PRI TG+ AL+ Tmax 40+40+0.1% 196 441 62.00c 379 83.62a 948 794la
Kresoxim-methyl+fluosilazole+Tmax
ZX AR Metrafenone 105 264 234 8500a 7.89 7464a 27.61 5449b
DUSEEEME Tetraconazole 20 205 500 5875b 803 66.77b 29.68 3837c
ZE AR+ DU JeL Bk Metrafenone-Hetraconazole 15+15 288 7.2 5725b 1349 60.26c 2640 60.98a
MBS BAEL Xinjunan acetate 12 236 456 67.36bc 10.17 63.40c 1823 68.12b
Z Tk H PR Diphenoxazole 33.33 226 535 60.00c 10.05 6129c¢c 3030 42.94c
WEN5 T Cefo-trifloxystrobin 200 1.84 087 92.00a 3.67 83.09ab 12.58 70.90b
SO == e o ki -+ s 15 i 120+120 285 360 78.64b 344 89.77a 751 88.78a
Iminoctadine trialbesilate+cefo-trifloxystrobin
S T B R R - s 1 8+40 269  3.66 77.00b 411 87.07a 9.82 84.45a
Xinjunan acetate+cefo-trifloxystrobin
SETE T B3 17 T s 20+20 3.00 177 90.05a 791 77.70b 18.82 73.29b
Diphenoxazole+defo-trifloxystrobin
PN M Prothioconazole 25 2.64 188 87.94a 559 820la 1891 69.52b
FUL AL Fluopyram 50 2.04 3.10 7432b 758 68.44b 1832 61.77c¢
WA B Azoxystrobin 50 199  2.00 83.02ab 795 66.10b 1934 58.62c¢
FEUNH P P9k e-+1% T i Fluopyram+azoxystrobin 20420 2.12 147 8826a 4.89 8042a 10.19 79.55a
TR T R+ TAT T Prothioconazole+azoxystrobin - 12.5+12.5 2.05 0.99 91.82a 399 8348a 1093 77.3la
15 KX B Water CK - 3.05 18.05 - 35.96 - 71.65 -

PR AR E S o RIS AN [ 5 B DI R B8 4 -5 00 I 50 b B 28 Duncan PO A 22 A K40 7E P<0.05 7K

V2253 3% . Data are mean+SD. Different letters in the same column indicate significant difference among synergistic combinations

and corresponding single fungicide at P<0.05 level by Duncan’s new multiple range test.

23 AREHEMFEESHEEHAGKE

[l N SiiedR 3 ffi T EL B R 1) D RS R 5
A 305 [ S 2 i 3 LB R 4 bl R 3 2 2
BA 4N DO RUE BOWR AT B B B R 2
A 44 DO B A B B T R S S

LA 5 SO BRI AT B B 9 B R R S A
44~ (3R6) o AR A A Bt 1A 35 0 A7 X
YRR P RIS R A5 A RO 258, ) U 2 2
FAFBHG R A SO TR
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Table 6 The reaction of three main diseases of pear tree with differet synergistic combinations

AR 35K Three diseases
%%%U Effective B s FTRYRG
Fungicide dosage Brown O Powdery
(ng/mL) spot Scab mildew
B = 7o R iR £+ A e Iminoctadine trialbesilate+fluosilazole 100+25 N N
UK = 2 St AR LR+ FRIE+NF-100 Iminoctadine trialbesilate+fluosilazole ~ 100+25+0.1% N
WUIE = 2 e SRR TR -+ B2 5 B T Tminoctadine trialbesilate+cefo-trifloxystrobin 120+120 N
KUK =27 g SRR R AR+ 0-2 JR R+ Tmax 60+10+0.1% N
Iminoctadine trialbesilate+phenazine a-2 carboxylic acid+Tmax
TR B R R +E 5 BRI BE Xinjunan acetate+cefo-trifloxystrobin 8+40 N J N
2Rk H PRIsE-+E 5 B iR Diphenoxazole+cefo-trifloxystrobin 20+20 N
2 B P+ RUE S Meptyldinocap+fluosilazole 10+40 J
Fik PTG+ U e Kresoxim-methyl+fluosilazole 40+40 N N
Tk TR G-+ JRUREE+NF-100 Kresoxim-methyl+luosilazole+NF-100 40+40+0.1% N J N
Fik P P+ SRUREE+N280 - Kresoxim-methyl+fluosilazole+N280 40+40+0.025% N
ik BT G-+ SRURE MR+ Kresoxim-methyl+fluosilazole+Maidao 40+40+0.1% v N
ik PRI T+ JRUAE i+ Tmax  Kresoxim-methyl+fluosilazole+Tmax 40+40+0.1% J
2R TR A+ DU Uk Metrafenone+tetraconazole 15+15 N
FEUN T Pk le+% B TR Fluopyram-+azoxystrobin 20420 v N
TR T R+ TAT i Prothioconazole+azoxystrobin 12.5+12.5 J N

AL D A+ TR P -+BRT 4 TR 22 Prothioconazole+azoxystrobin+avermectin

N
12.5+12.5+7.2 J

24 BEWMEERFREARRM G BHEZARE

VAR B, A BN A B Ll = R T
F 7, ATk F PRI AR £ 5204 33.33 pg/mL, {H AR
iR LAZAERER e LA AR = AV e BT
2N g O N i a = B S S e =R W | &
JE, 2565 2.1~2.3 45 S Je e 40 s FH 24 J5 ) e FH =
BRI R R OOUIR = 2 B AR R R+ WM 02 FR IR+
Tmax , PNt P PR+ 3% 1 T Pk 1 75+ SBURE A+ NF-100
KU =2 o Fo itk 2 58 -+ 19 5 TRT T R PLE PT T Ae + o
BB RSB BT 25 (K 7). LI RIS A T 2
R B A I P 25 A 2R E LR A R R
BiAkik 93.15% , B R8s th 12.93 4 A 431
3 iTig

B P27 2R BRI FADGT FH ) TR AR E A B RG24
G mE e = Epgite . Baidkr= LRiia A 5E
BEFH A28 R 7 R 2 218 R AT ST A (E 5 aE,
2008) 5 B i A P 2 1) 7% TRT 7R A s el P R ik FH 2R
M (AR, 2016) 5 BTAEY RS A0 A R R0 AT Rk
FH BRI P A (145, 2018) s A i A H I
3 P ) R B P AR A A ) A A FH 3k 2 2245
S B R AR 7= S K EAR R B B 24 ) e
I i R o R B8 S 8 A R EATEZ Sk et N |

KA, = RGP AR . A5 B 224
KR I T 14 F0OR FEFIALE] 2 58 R 7] ool
R HEB R FH S A2 ) A 255 2R 8 5 T e A5 31 104
Xt A S ELG PRI R 4L A B R A
Be E , 2000 A SR = 2 e SR R R R+ R BRIk (42 1)
XU = 3 Jog FE IR A i b+ W i T T (12 1) 37 T B
PR+ e NG TR (1:5) L B PRMeHE 5 TR G (1: 1) |
B A TR T+ Rk (12 4) Tk AT +SRUREME (12 1) TR
P+ D R (12 1) RN BT PO e+ M PRI (12 1) PR
BB+ IE TG (12 1) RN = V- B R R R R 153 15 or-
2HRIR(1:6) ;7T 10 MRIBERAL A , i AL s T Bl
B A BRI o AT R B 5 L0 3 4 B | DB
995« K530 F140 5 A 7 58 A1 I i) 915 288 O 4 2 H LA B[]
BRI AR SR R I B B e 2 25
B ik 2 , 30k T AU £ 30 E 1L A B A &
B B R SL

I, FH () BRI BT 2 PRI L 55 I 1 551
FHAE R I K 3 (Gisi et al., 2000) , F 8 4844
(2008) A4 (2010) B 25 AIEE (2011) FTiF &
25(2016) X AL == ZLh 3 1) B 3 TR 55 P o 551
R T P BRI R A 2 1 0 A 751 PP T A R S A T
bl B R (5 T, A0 2 fe P 5 SRR 2 5 BT 3k
PR BRI B2 MK R AR AR T 8 o AR5
wh R PSRRI 057 RUIE = e AR T R h 5 54 1
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AR5 SR PR A N R RDOUNE =~ e SRR R £
S5 U o-2 JRIR NI 7RSI =~
SRR ER 55 LRI A0 11 50 5 5 1 L 5 1] 2
AU S 500 5 T R R = o M I 1 55 R A I
IR 0 ) 750 5 T T JUL 8l B P AR 790 28 o I+ S
1T 550 D) S P AR | B3 R <A1 A 51 Stk T P A
S KNSRV G b Ly TS € RN RGN R L
i T T 5 P40 o 1 A T T PRI R R T 1 U

A Pk PR 5 SR A | RS DT R -5 T B PR SR A
BILI A BT T R38R 4 A i e, ST LA e i
A BB/ A T ol Y 55 I ) ) — R TR 7 IR
FECRPTL R, HOX R 32 B B s g
R 112,93 H 3 sl D R TR L 24 20% . 3
55 DUFE B —PIp [R]85 4L X0 T 1 By 1A IS AH He
(57 34,2006 MHL%,2018) , Hp i H AR T HA
PSFE T

R7 AMEEREARERHB TARREFEIENA SR RZNTIE

Table 7 Establishment of synergistic combination procedures for different periods of main diseases of pear trees

. VSN EESTUIEN bR LR =S AWl Bb R
HEEW EERE : L
. o Types of farmers Selected alternative synergistic
Growth period Main diseases . .
fungicide used combination
3APRICRIRIE) AR R I RSO R A ey iikewiil fili 57 Lime sulphur
Mid-March Wintering Venturia nashicola, Valsa ceratosp- ~ Lime sulphur
(Dormant period ) erma, Pnysalosproa piricola etc.
4 AN RI(FEAE80%) BN FELUm REE  E R S IEEIN - T AR ER
Late April Brown spot, ring rot, black spot, scab Difenoconazole Xinjunan acetate
(Falling flower 80%)
51 bBrihy CEASHT) 850 Fesoi RIER SR AR ESE RN KU = B LR R LR + W53 R -2 FR
Mid and early May ~ Brown spot, ring rot, black spot, scab Difenoconazole 2 (6:1)+0.1% Tmax
(Before Bagging) Iminoctadine trialbesilate+phenazine
a-2 carboxylic acid (6:1)+0.1% Tmax
6 4] RPN EER R R ATk BRI PRI T A+ T (12 1)
Early June Brown spot, black spot, scab Difenoconazole Prothioconazole+azoxystrobin (1:1)
6 HHTRIZR)  BIEH R REEHN A Fik AT P+ AR E P (12 1)+0.19% NF-100
Mid-to-late June Brown spot, black spot, scab Diniconazole Kresoxim-methyl+fluosilazole (1:1)+
(Fruit swelling) 0.1% NF-100
71 A FUBM SR B B A KRR ARRATRER HIE G TR (1:1)
Early July Powdery mildem, scab, brown spot, black spot Diniconazole Iminoctadine trialbesilate+cefo-triflo-
xystrobin (1:1)
7AW TR VR BT BB Tk P PR SRURLE PTG g+ PRI P (1:1)
Mid to late July Scab, powdery mildem, brown spot, black spot Difenoconazole Fluopyram-+azoxystrobin (1:1)
8] PR R K B B S IEEIN -
Mid-August Powdery mildem, scab, brown spot, black spot Difenoconazole
O BACRIBIG)  EURR R AR CRBERT 45 B F LA A
Early September Powdery mildem, scab, black spot, brown spot Thiophanate-methyl Thiophanate-methyl
(After picking)
Bz (%) 80.22 93.15

Control effect

R AT NS 1R 35 ORI X G, H 5 5 B Ta ME RO BRI . I 4] 235 T 70 S50 e B o 0P it 1, P 1)
WA A Fi IR 9Y A9 F it FH . The first disease of the different growth period is the most difficult for controlling, and the

difficulty of disease prevention is gradually decreasing. The single fungicide applied according to the conventional dosage and the

synergistic combination applied according to the dosage in this study of the table.

FIRTAE ™ A ROE FDRE R TR0 5 28 HURR A
FHREAC T il i 5k BH 22 43t e R (AR Bay FIAR S0
2012) o AT AL R R P R 24 55 2 2R
B4 22 1) 3% SR BT A4 T 2R PR R A IS E 74 24 Dt
R R B o A% R B 4 T R A AR

TR (7 AL - T i 3 R 2 i D 209% 24
Rt P, 55X R A% BRI 9 ) 4 2 X AR 32 2
H RGBT 2 o AT UL B 18 A 2% R P R R
B AR HGAIRC A AT, REA 2 1 Il A8 H i,
SUPRIE T RGP 5 4
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Bl AR 245 75080 6 77 3 B AR s 3 b i oA DL 4
AR B, 2R T 2, R R e s Al
55 Bl O I e et AR 5 B b g 1 A RS
F5 0k NR W R Y RS A5 ) NF-100
Y5138 R ARAE Y Tmax 8 AL B REBE S Y
N280 13X 4 Fitig 2% Bl A LA el 28 A 245 055 35 i FAE )
2R 2 (8] LT 5K T, A 2 500 3R A B A (e R
5 iy B 8% i A ELAT B SRS BT 7K ] B £
55 BE (Ryckaert et al., 2008 ; 4 [E#545,2012) , A
AT T3 2455000 K45 . ARS8 1 A B FRIAS
AT LA/ 20% (1) 2 5, 17 HAE AL A -5 B3Rl B IR
VR FH B 32 2005 FE B AR % . BRI AL
Bl AT LS Bl AN ) A

¥ S Dl e OS8R e 7 N < i) D b
B BR THRHEELIT 3 Ff 3220 3 5 28 TR 7 D ) sk 4
BTN OE FR AN A AR R R TR BRI L
HAFERON B 5 R H s R A [ s 3 L
BN s — 2k FH el A B A 2 R P R &
9, FETRT fE B 3 s R IEMA 2R =26
FRAT PR [R5 5 DU se B 2, PR AP 2y ik
PR 5 TR DR AL A it AL e B i T B, FAIK
RN %A, H8 B B R R s R 0k A
MIZKTELAR o Z5 L, AR5 il i ) B 32 9 5 ¢
SHEBI Y B HA AN (] 3% R 70 DI ) B4 5 2 45 i R I R A
IR/l 2 BRIt 25 B I DL T, LR AR B
KREGNZ R SEPARRIAER A HGR B
3R 22 (B IR R FH AT LA Rk B i [R) BAR 2225
I LR DA BT 24 1 3 T A2 22 TR AR ot it 14 1)
R UL, S RIS 0 IO W I 3 2K TR 59 A 4k P 15
O, e BRSO R 25 R 9 F . TEE—2B 2
TR AR S S R R, 38 IO AT X A R 9 3 5 T2 A T
FIPMEIVE L ik 28 DA R A 08 R R ) U0 G
PRI (TR 45, 2012 EFE 45, 2016) , K 4 Hif
b2 A 2 DB A ER LT 22 A5 7 , LAk
R, LLA B 2A AR 2508 2365
Py it R T H Y
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