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Abstract Fluazinam is a fungicide registered in China for the prevention and treatment of citrus black spot, but its
effectiveness has not been reported. Evaluation of the effectiveness of fluazinam is important for production guid-
ance. The inhibitory effect of fluazinam on spore germination and mycelial growth of Diaporthe citri was evalua-
ted by laboratory experiments. The disease index was investigated in Field trials before harvest, and the relative
effectiveness was calculated and statistical analysis was performed. The results showed that fluazinam showed a
better inhibition against mycelial growth and spore germination than mancozeb in laboratory experiments. Howev-
er, in the field experiment, the effect of fluazinam was unstable and affected by the environment. Adding mineral
oil could partially improve its effectiveness. This result indicated that fluazinam had a good potential for control-
ling citrus black spot, but more detailed studies are needed.
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Table 1 Inhibition of hyphal growth of citrus black spot by fluazinam

(173 ECso/ ECys/ [ = 7 FHRZRE ) B EE RIME
Strain pg e mL ! pg e mL ™! Regression equation Correlation coefficient Degree of freedom Chi-square value

M1 0. 003 5 0. 023 y=2.022x+4.976 0. 994 16 0. 208

M2 0.002 5 0. 021 y=1.789x+4. 651 0. 992 16 0. 387

M3 0. 003 8 0. 027 y=1.939x+4. 684 0.993 16 0. 259

M10 0.002 9 0.016 y=2.236x15. 681 0. 966 16 0. 600
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Fig. 1 Inhibition rate of spore germination by fluazinam
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Table 2 Field trial results of chemical control of citrus black spot
Ay Ho a5, 7 B R A AL U R AT iR/ Y
Year Location Fungicide and dilution fold Disease index Relative control effect
I 80\ EE WP 600X
+ +3. ¢
2016 Linhai mancozeb 80% WP 600X (8.06+3.03)cB (89.38+3.99)aA
50 %6 MERE SC 1 250X
= 4 54 =
fluazinam 50% SC 1 250X (52.96£9. 68)bA (30.25+£12. 75)bB
NES 5 EE
USRS (75.93+11. 56)aA
Water control
i v 80 Y ZR4h 4 WP 500 X +99 %8 ¥iH 200 X
+ +3.30)
2 Linhai mancozeb 80% WP 500X +mineral oil 99% 200X 5 B, TS (5 alises, Sk
50 % FBERE SC 1 000X
+4. 3¢ . 2414,
fluazinam 50% SC 1 000X (8.94+4. 33)bB (90. 24+4. 78)aA
=3 5 HE
HAKT (91. 694 1. 15)aA
Water control
g3 80 % AR A4h A WP 600X
+ +
2018 Linhai mancozeb 80% WP 600 (6. 21+0. 58)dD (90. 47+0. 77)aA
50 %0 FUBERE SC 1 000X
21.20%+1.70)cC 7.46+1.77)bB
fluazinam 50% SC 1 000X L QLS SIB R
50 % g mEHE: SC 1 500X
+ +
fluazinam 50% SC 1 500X (36.58+3.52)bB (43. 942, 06)cC
ok o} R
AR (65. 478, 83)aA
Water control
T 80 % AR AR A WP 600X 499 % & il 200X
+ > +
2018 Quzhou mancozeb 80% WP 600X +mineral oil 99% 200X o 25520, ZISE, (U8 2=t e
50 U4 4 I iz SC X
S0Y03RBER: SC 1 500 (9.13£0. 77)bB (69. 812, 53)cC

fluazinam 50% SC 1 500X

50 %6 IEM: SC 1 500X 499 %8 #rith 200X
fluazinam 50% SC 1 500X +mineral oil 99% 200X

TH 7K IR

Water control

(5. 582£0. 66)bBC (81.5542. 20)bB

(30.2442. 75)aA

D Fh B A EFRER R RN FHEEFRORTE 0. 05 K P22 7 B3 KE FHRFRAE 0. 01 K FEF BE,

The values in the table are the means= standard errors. Different lowercase letters in the same column indicate significant difference at

0. 05 level. Different uppercase letters in the same column indicate significant difference at 0. 01 level.

3 itig

A PR AU T 198 2 R AR BB A R el PN 1 A
S JEIERT 2 58 8 8 05 5 R 18 A 0 T 1R 3
FITEE o 9 TR A I e R BB 21 2 rp A L A A s
HEFT AR AR BT, Tk BEE 7 AR A L A A O A
i AR A TR T RAT, AT
TE FARER S 32 B4R T JH 32 2 5 W K Gk
ARG BN G AR i AR SE b Y IR R
BT B & AR AR AN . 5 R AR A AR
R AT AN A B A SN S WAEOR 2R L A0 6, 7- 4R
FA 375 5 % (6, 7-dimethoxy coumarin) , i SEFE A 2
SN th KIS WA 25 R (citrinin) (Al J2
F (naringin) & 2 F Chesperidin) 28 P1 H ¥ fk 45
B AR IEA AR YR T[] I T I8 15 5 A

A BIZN S SR 2 3~5 JZ 4R e AL YR AL . J& [l 4
AR IE R 73 2830 A4 R R B IR ZS 10~12 J240
JEZH SR BRCAR AT 4141 B P R BT DL B R A B
JERSCAN N5 A A 2L A TR 1A Bz RS20 e S
R BUELE A b3 T LA 25 4 FEZH 4L 1E
HABEZ T L R OB AR R Y
R B (/R BRIV DR ST 2 T 4 il SR A
TR BITAE S R )

MR SRR A ek A R ST » 2550 Bl 3 19
SLAE RN PRI R B2 3R T 1 4R A . Bushong
S5 10 H P 2 W W T R A 1R 0 T P R
TERYG I FIRCRAME . B AR 20 4EBFFE R
PRAPAE R B 7R ACRRAR B2 B A A J i R A L
2700, FEF AR TR SSOCR 235 000 T R Tk FEY P | R £
e 22 B R TRURE M4 45 P R P R T LA AR AR



46 B2 11

SRAE - FRNE I Bl 1 M PR SAICR P A

e 283

RS I P T 4R TR Y . BANE AW
At s PR 1 2 A R TR R O TR P kB R
A BB =70 K H - iR ER AR 58
FEIH RAF B 1A SR AR AR 2 2 1%
HEATARIE

OE M2 — ORI R B ) H TR N 2
ARG R AU L BRI . eI S B 2570 0
LHPUME, © I R T LR AR P I I A R s A
ATP 4 B 22 495 52 P07 05 f bR R AL S5 i R 1L
(18 K » foe KRR B T E L A& b AL R 1 i Ak 22 34 B
FUE TR T I R P R 22 L L A R R 8

AWFIE 57 FE e 70 B 22 A K ECs
0.003 2 pg/ml, 58 441 il 46 F 9 & 1 S ARk
0. 08 yrg/mlL, 1 SEFUHE AR A T 0 i i 90 I 45 1 1R
ARG BRI R 2245 K 18 ECs (15. 35 pg/mL) A ]
17 W7 & 1) ECs, (0. 82 pg/mID™ , HIEFRAT] 2016
AR 2017 AEAE G T AT AR T UK H R 2045 2] T
BARM R 25, 2016 45 B /R B A BORANE AR
B A A5 30. 25%, i 2017 4 Bl 6 3 M 755 36
90. 24 %6 » 5 AR ZR L BE 0 B S0 A B 25 5. 2018
AR RIS SOUE A LB IR UR A A AR B . T
FRARE e 26 K 0 v B DR R SR AN AR 1
B IRATTAE 30 T 2016 4EF0 2017 4FIfs ¥ M X 7 i 25
JEHIRENEI, RITES W2 55 =Wz 2
], Bp 5 H spfiti 253 5 1 22 d Hp i BTN R R R
15 d, T fE 2017 4F 19 d R R A H A 3 d.
2018 AR IG5 U2 5 5% = kit 2 Z A4k 18 d,
R R R AL 11 d, SR SC 1 500 F5 1 Bl A AUCA
43. 9400 PR EERR R E] 1 000 A%, LB R % LTt
KE 67, 46 %0 (HIBJEA K 800 R AR WP 600
S B TA R . T 2018 4F (14 M 4 — YRt 24
J5 Y 20 d, B R BGE 14 .50 YR BERE SC 1 5001
W BT IA R, 1A 69. 81%, B &K T 80%
RAREEE WP 600X, LA %R IR 2h 50 2B
T 2L S A SR 17T TR SR A K P B
LR 408 FAR Y i e B2 2 E TR R AT 4
I FEURE M TE 2016 — 2018 4R B 3 R A — 5 X JLAFE
5 A —6 J1 LREm KA DA ¢, I i e Ak D B
A 19 50 Yo JRUBERE SC il ) AE i B 7 it 44 T A 2
AR, 2018 TEM M 119 12565 18 & B 7 Ji e i 25 751
BN P REEE = A ACR , A Wi B B i
PR A AN S 40 4 40 il v e 3 e B v 9

WE g P TR v A T 2 s R Ak i . T AR ARG R AE X 3
AR RIS IR A B AR B TR RO FTRE R T
B 50 Y0 HE e SC BRI K vkl

WM SRS A S5 5] 7 H rpa) 2w 2 By
TE SR U 10 SRR 0 i 1 — B (B A 22 TR Y
T . A N AT 28 25 SR 4 2 B AR AR s e 1
HIBHTR 270 (HAFAE 2T B — P [l R, SRURE AR S 1D
PRAICR 2 o TR A T & T RS B IA
(TS T AB TS ZELET R 2K PRI 5 TR A 7 08 » 5 RN
TKIR 2L BAFAR A R0 > B o (o Tk B sl P2, 9
IAS YIS BB RER . S8R X AUEFRAT 4
AR EE R TG B 2 R TACE

S 3k

[1] BUSHONG P M, TIMMER L. W. Evaluation of postinfection
control of citrus scab and melanose with benomyl, fenbucon-
azole, and azoxystrobin[ ] ]. Plant Disease, 2007, 84 (11):
1246 — 1249.

[2] MONDAL S N, AGOSTINI | P, ZHANG L, et al. Factors
affecting pycnidium production of Diaporthe citri on detached
citrus twigs [J]. Plant Disease, 2004, 88(4): 379 - 382.

[3] ZEmHSE, 4RIE =, BEIRAR. 45, AR DR A0S 1 06 ML 0 B I
[V WA 244, 2012(4) : 647 - 653

(4] WImRE, QAT RS 5. MEERRIB SRR A
SaBRaREIEL) ] BTIAHE . 2010(2): 24 - 26.

(5] BRI, PR, IS 45 DR T R ARG RS2 A WL o
R R R A OLIR A 5 40T (). T E R TR 2008(5)
23 - 25.

[6] AGOSTINIJ P. BUSHONG P M, BHATIA A. et al. Influ-
ence of environmental factors on severity of citrus scab and
melanose [J]. Plant Disease, 2003, 87(9); 1102 - 1106.

(7] ZElE, B4R 0l i 5. AURRER BRI VA AR 2B s 130 4)
O] W RR:, 2012(11) ; 1549 - 1550.

[8] BRAERAH XA, S s, 800K M-45 BT IR MA 77 B VA A F
S R ZR0RER T ). PR 2, 2004(4) ;30 - 32,

(9] BPa, Yo BOIRAR. AR 51 S 2B A B VA 5 40 M 25
HwrgE) ], WiTAE . 2010(2) . 26 - 29.

[10] BEHRAR BHR. 3 55, 55, AT B AR R IR IR . &
[E LA, 2009(6) . 34 - 37.

(1] ZE8 i, 22t 0, S8, R TR 245500 2L 0 AR RS P R O Bl ¥
HORLID. BRI L, 2016(23): 20 - 21.

[12] XUk, EHIH AT R S5, AR S 0 B R AR 2R S B 0 AU
PEVPH M HA 2G50 A i 28 [, A PR3 2441 . 2018, 45(2)
373 -381.

(130 BEHRAR, o i W15 20, 55, AR 24 70 20 6 XA A7 2R 5 A
ARCRDD. WA . 2011(2); 23 - 24.

[14] BELPOGGI F. SOFFRITTI M, GUARINO M, et al. Results



o 284

5 4Ly

2020

of long-term experimental studies on the carcinogenicity of eth-
ylene-bis-dithiocarbamate (Mancozeb) in rats [ J]. Annals of
the New York Academy of Sciences, 2010, 982(1);: 123 - 136.

[15] ZHOU Y, SHIE F S, PICCARDO P, et al. Proteasomal inhibition
induced by manganese ethylene-bis-dithiocarbamate: Relevance to
parkinson”s disease [JJ. Neuroscience, 2004, 128(2) . 281 - 291.

[16] ARIMOTO Y., HOMMA Y., MISATO T. Studies on citrus
melanose and citrus stem-end rot by Diaporthe citri (Faw. )
Wolf Part 2. Infection mode of D. citri to citrus leaf [ J]. Japa-
nese Journal of Phytopathology, 2009, 52(1); 39 - 46.

L1770 SAPF 3 o 9 SR AR, 10 00 JeUHE el W 1 3 710 By 9 A A7 8 okt
9 FH TR) 2452808085 L) ). Wil Tm 4% . 2016(3): 15-16.

(18] /NI, SCH A, B 46, JLh 235 T 70 X0 4 60 1 AV A 2
2RO EET ], WL, 2017(1): 34 - 36.

(191 PREEIPS, W00, 4R =, 55, B IR A A7 22 A0093 245 700 19 28 A R
[ FfTREL) ] LR AR GOl S5 A R E D » 2010,36(4)
440 — 444.

(207 PR, BREEIER » T 2421, 55, 3 Flob A7 s Jir L 1 o 24 ik ] i A
Tk P PR URRIE R IE 5T [0 ], WL R 2 2 4 ROl 5 A i Rk
RO, 2013,39(1): 62~ 68.

[21] FIRA, HLAR. R Wm0 H 2Z -1 RSB0 P i 52 744t
7 2R R B VA ROR LT ). LRG0, 2015(4) ; 60.

[22] WIF55E  UR AR . 3 1 . 45, 309052 5 T s T RV R R R ARG
MR E N F e V], WA, 2017(1) : 22 - 25,

(23] WAF52R . PRIR . 0 3 . 25, 3096052 5 T T i M A VR A R ARG
FA R R 2580 0], WA AR . 2018(1) : 25 - 26.

[24] WFHE. 155K 8026 5w SH WDG Bly A MRS 15 B2 9 HH [ 2455
HE [T PO AL . 2015(4) : 44 - 45,

[25] X 2=Lrnt, 2= 4, S5, N v B 2 006 2 700 B 7R 1 38
[J]. ZwFE 2, 2017(6) . 26 - 28.

(267 Ar L AL BOHT» DU M » 25 248 T 0 K B 1 Vo 91 e i
JRIELR A ST B SRR R S AR LT ], AR 25224, 2016
(4):535-539.

[27] Wi AR RER A EEDTEHEL . AR 1996 (1) 1 43 - 48,

[28] HRoKkAE  ZESRAR. AP ve EARIMARLI ] Frefll . 2010(7) 1 46.

[29] A2, X8 W5 0%, 45 MR SR AOR B 3R LT 0. BRI
FBHE,2017(5):117 - 122,

[30] &, PP, ok 5 5. 45, R AR D S JR) A A R 5
(). #TARA% - 2018(2) : 16 — 19.

(TS AW

(¥ 238 D)

(150 AL, £R)7, SR o0. ARgR s — PR R 7 B g T O R 2%
[T1. YRS FAR, 1998, 25(4): 335 - 340.

[16] STEIN A F, DRAXLER R R, ROLPH G D, et al. NOAA’s
Hysplit atmospheric transport and dispersion modeling system
[J]. Bulletin of the American Meteorological Society, 2015, 96
(12): 2059 - 2077.

[17] KALNAY E. KANAMITSU M, KISTLER R, et al. The
NCEP/NCAR 40-year reanalysis project [ J]. Bulletin of the
American Meteorological Society, 1996, 77(3): 437 - 470.

(18] = 4. Aol B Hi~# M. b . o E Al it , 2001,

L19] XS, Wayuee e , skt e, A o] b DA 2% e 2 A= LA 22 24557 B
R, T EL R . 2014,30(7) : 292 - 296.

[20] FRAHSR, k38, WHR L, 55, M8 HU AT AR I ML R4
BHEFEL) ). WA 241 2000, 11(4) £ 603 ~ 608.

[21] AL, FETI0, SRAE. PREHHEE h DXAR L B HL i O SRR 3 A
KGR RITA SRR L] A 28%40, 2001,22(7) : 1075 - 1078.

[22] ZALW, BOAT e, 2. fedbdb ¥ X AR A%t BT
AT AR TEIRIILT ] AP ORI 242, 2006, 33(2) 1 163 — 167.

(23] 5RIA. Eh R AR IR 5. DAO 5L B R 460 75 B 38 M IX A 4%

BT PEL) ] A% RS 5 2013, 32(6) : 1428 — 1432,

[24] OOV BN AES BT RO T L) ] I B B4, 1990, 27
(3):185-188.

[25] SALB . ETI0. A4 HURR AR Y 3t 30 R 0 A1 R DX SR A QORI A
0] M. 2007.33(5) .6 - 11.

[26] B, 2K IR RN 45, TR EM A ROFFEBUIR ST ] pEdE
felr 24, 2000,9(3) : 122 - 125.

[27] DRAKE V A, GATEHOUSE A G. Insect migration: Tracking
resources though space and time [M]. New York: Press Syndi-
cate of the University of Cambrige, 2005; 84 — 85.

(28] PG, REakbn, w5 3, 35, = AORS Ho B dUE —Y R 00 5 43
MElI1. I AR B4R, 2018, 55(2): 160 - 167.

[29] W7, REKHE, BRI, S5 fRdb = 0K BUR R A& BRI R
(7. RiAE Jdi, 2014, 51(4) . 958 - 973,

[30] FENG Hongqgiang, ZHAO Xincheng, WU Xianfu, et al. Au-
tumn migration of Mythimna separata (lepidoptera: Noctu-
idae) over the Bohai Sea in Northern China [J]. Environmental

Entomology, 2008, 37(3):774 - 781.
(FTEHE. HAW)





