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Effect and evaluation of the field efficacy test of 5% fluoro—substituted
benzothiadiazole derivatives EC to watermelon and melon powdery mil-

dew

ZHANG Xiaohui", XIE Xuewen", LI Baoju"", ZHANG Tao’, SHI Yanxia'

('Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China; *Beijing Plant Protection Station, Bei-
Jjing 100029, China)

Abstract: [Objective]Watermelon and melon are fruits with high economic value, and the diseases will
affect the plant yields in seedling and adult periods, resulting in economic losses. The powdery mildew is
a common disease in watermelon and melon production. Currently, the fungicides are commonly used to
prevent and control this disease. However, the improper use of fungicides caused environmental pollution
and drug resistance. The activator capable of inducing disease resistance is a new type of pesticide with
low dosage, good effect and wide use, which has broad application prospect. Fluoro—substituted benzothia-
diazole derivatives (FBT), a new kind of activator capable of inducing disease resistance with intellectual

property right in China, which is in primary research stage and needs more field experiment data to verify
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its effect. In this study, the effects of resistance to watermelon and melon powdery mildew were studied to
provide experimental basis for the rational use of 5% fluoro—substituted benzothiadiazole derivatives EC

[ Methods] In 2016, to the screening experiments of 5% FBT inducing conditions was conducted in Yang
town Shunyi district and Kangzhuang town Yanqing district in Beijing. The leaf spraying method was used
in this study. The concentration of 5% fluoro—substituted benzothiadiazole derivatives EC was set as fol-
low: 100, 50, 25, 10 mg-kg'. The seedlings were sprayed every 7 days and for 3 times continuously. The
induction times of 5% fluoro—substituted benzothiadiazole derivatives EC was set as follow: 3, 5 and 7
times. The seedlings were sprayed every 7 days at concentration of 25 mg-kg™'. Then, the assay of 5% fluo-
ro—substituted benzothiadiazole derivatives EC optimal application conditions was conducted in Institute
of Vegetable Flower Institute, Chinese Academy of Agricultural Sciences. The concentration of 5% fluoro—
substituted benzothiadiazole derivatives emulsifiable concentrater EC was set as 10 mg-kg™, the seedlings
were sprayed every 7 days and for 5 times continuously. [ Results] The control efficacy of 5% fluoro—sub-
stituted benzothiadiazole to watermelon and melon powdery mildew was increased with the increase of con-
centration and the number of application of FBT. For the melon powdery mildew, the control efficacy of
5% fluoro—substituted benzothiadiazole derivatives EC at the concentration of 100, 50 and 25 mg - kg™
were significantly higher than the fungicides 40% fluorosilicone EC; For the watermelon powdery mildew,
the control efficacy of 5% fluoro—substituted benzothiadiazole derivatives EC at the concentration of 100
mg- kg and 50 mg- kg™ were significantly higher than the control fungicide 40% fluorosilicone EC. How-
ever, 5% fluoro—substituted benzothiadiazole derivatives EC at the concentration of 100 mg«kg™' or 50
mg kg™ caused phytotoxity, and affected yields of watermelon. The control efficacy of 5% fluoro—substitut-
ed benzothiadiazole derivatives EC on the induction of watermelon powdery mildew was the best (97.5%)
at the concentration of 10 mg+kg™', 5 times and the induction interval of 7 days. Activated benzothiadia-
zole (BTH) and control fungicide 42.8% fluopyramtri - floxystrobin ester EC suspension had no significant
difference. The control efficacy 5% fluorazole activated ester EC was the best (63.89%) of the induced re-
sistance to melon powdery mildew at the concentration of 10 mg-kg ™', induced 5 times and the induction
interval was 7 days. 5% fluoro—substituted benzothiadiazole derivatives EC was 69.16% when the concen-
tration was 10 mg-kg ™', induced 5 times and the induction interval was 7 days. The control efficacy to wa-
termelon powdery mildew was the best. [ Conclusion] 5% fluoro—substituted benzothiadiazole derivatives
EC had significant effects on western melon powdery mildew, and its optimal induction concentration was
10-25 mg-kg™', the optimal induction time was 5 times.
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Induction of disease resistance

H35%
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() 25 (AR 24 T, o HR 253751 409 FUkEME £C 5 7040
950 mg-kg ', LAV /K AL R R 25 X IR 5% UM T
fBBE EC T8 INE S L 1 )5 i 2 AR R 750
V2 . 5 1 RIBE27E 2016426 A 5 H (T4 ,
T , 2 5 R 7 dBESE BTIA 1, 22 3 Ik
Xif 1A 24 1] 40% 8 fik e £C &b B 7 25 32 25 770 A
Al T AR RE SR e A VB IR I, 2B/ IN XX A
225 RUBRE R A bR, Bk 2 B 10 Bk 1A
I T HR B A S HUR SR
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EC 7S X TG0 225 . 5% M LEE EC 78
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Table 1 Effect of 5% fluoro—substituted benzothiadiazole derivatives EC on control effect and yield of melon powdery mildew

2016 4L HU S A7

2016 4 PRILFREHE B/ Rk

Xiao Feng camp vegetable base, Kangzhuang town,

E%é‘z Yang town, Shunyi district, Beijing in 2016 Yanging county in 2016
AL Active in- AWZJE  3WIZR  3WHZR KRR 3WIZR  3WHEZER
Treatment gredients/ “TEHRTE G ES TN AE T IEPURICR PN 2E
(mg-kg™) iR Effect of X7 i Phytot— 8% Effect of X7 i Phytot—
Average induced Average oxicity  Average induced Average oxicity
disease index resistance/%  yield/kg disease index  resistance/%  yield/kg
S5%HEMEIGALER EC FBT 100 1.48+0.62d  86.82+5.16a  5.12+0.43 be ++ 15.12+1.70d ~ 79.58+2.59 a 12.76+2.65a +
5% LR EC FBT 50 1.55+048 d  81.42+2.98a 4.48+0.51c + 21.05+1.45¢  72.25+540b 13.98+2.10a +
5%FRIMIE LTS EC FBT 25 1.64+033d  84.22+4.10a 5.54+025b - 21.13x1.78 ¢ 72.16+1.90b 14.61x1.66a -
5% TG LT EC FBT 10 2.98+0.38 ¢ 68.96+£3.44b 7.62+041a - 35.87+130b 54.44+401 ¢ 12.52+121a -
40%FFHEME EC Flusilazole 50 3.92:038b  61.57x2.38¢ 5.56£0.32b - 22.50£2.54 ¢  71.39+3.06b 13.23+2.20a -
23 AR Control 9.25+0.52 a 5.20+0.89 be — 75.90+1.56 a 13.23+1.67a -

TE— Ry s+ BEE NI R RIE R A . DIRZETE TR . SR I B i 22 [R5 R o A /NG 7 B

JRZ: Duncan’s ZHHKZER B H(P<0.05), TR,

Note: —. No injury; +. Slight injury, does not affect the leaves, flowers, fruit normal growth; ++. Obvious injury, but it is recoverable. Data are present-

ed as mean+SE, and followed by different small letters indicating significant differences at the 0.05 level respectively by using the Duncan’s new multi-

ple range test. The same below.
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2016 4F 5 A AL AU AR IR 45 2R (£ 2)
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MR A R A, R 7RO 100 mg kg
I PR ROCR i, 1% 85.8% B A BRI 257 ,
HAARIA B BERMAZIR . 5% 5T LR EC
£ ST S RO B R R T A FU R SO By
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BOR 10 mg-kg ™ B, 7= 5 g 2 8 T2 7R R 40%
FUREME EC, R/ NX P 13.63 kg, MR FH[A] Y42
SR SR PR ACR SOSAR , S% TR AL
fig EC )38 Bl BT i /008 10~25 mg-kg '

2016 4% 5 H b a4k pk BLRRE B/ N2 35 B S Sk b
IRIGEE I (2 2) KW, 5% k% AL R EC X P4 I
WA B RE S YURMER . 4R 50E St
R 5050 TR S 57 O 8 KA B s B A A TR 4y
0 100 mg- kg™ A HUSCR AT, N 69.3%, i 14T

HEOR TR 7] 40% S AEIE EC 1B 5% 38U T5 AL IR EC T
TN 100 mg - kg™ A T2l 3 HARSRI R i
AR TURIR o 5% M LG EC 45 T i 73 Bk
B P 5 0k R R B ) 40% FRURE B EC 225 A %) IR
Tolg E 2R, B ECN 10 mg- ke I P2 5 i T 24
FIA T 40%FREME EC, R BE/INX 77 1 7.44 kg 25
BN TR AR S PURRCR , #E 5% TR
15 AL TR EC X PG T8 s 1 e A2 it P o & 2 80k
10~25 mg-kg™'s
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Table 2 Effect of 5% fluoro—substituted benzothiadiazole derivatives EC on disease control effect and yield of watermelon

powdery mildew

2016 4F LRI L A7 5

20164 4E PCEL FE U/ IN R B i SR

Py Xiao Feng camp vegetable base, Kangzhuang town,
/ﬁ)&ﬁz Yang town, Shunyi district, Beijing in 2016 ¢ bres & 5
o Yanqing county in 2016
QbR Active . S ) )
. , 3L 3Kty , 32 3iti 2y
Treatment ingred—  RWEETV i P ENVCIERE T i
h 5 -4 ZyE h R -4 2
e/ it DOACOR RS ey RARACR R RS2
o) Aver Effect of INX PR Phytot— Averas Effect of INX R Phytot—
(mg-kg") Average induced Average oxicity verage induced Average oxicity

disease index

resistance/% yield/kg

di ind
isease index resistance/%  yield/kg

5% METEALRR EC FBT 100
5% MR ALREEC FBT 50
5% TG LER EC FBT 25
5% MG LB EC FBT 10
40% 35k EC Flusilazole 50
%5 1% ## Control

10.02+1.95 e
16.50+2.23 d
19.59+2.26 ¢d 72.25+£3.20 ¢
22.52+1.00 ¢
41.57£1.47b
70.59+2.50 a

85.80+2.76 a  8.73+1.45 be
76.63+3.16b  6.87+0.58 d -
6.86+0.64d -
68.09+1.42 ¢ 13.63+244a -
41.10£2.10d 10.29+£2.05b -

6.60+2.17¢ -

20.59+1.06 ¢
26.47+1.10 b
26.33£1.59 b
27.32+1.16 b
26.05+1.41 b
67.07+0.56 a

69.30+1.57a 5.92+1.52a +
60.53+x1.64b 7.44£1.06a +
60.74+2.37b 6.89+142a -
59.27+1.73b 6.23+047a -
61.16:2.09b 7.50+1.01a -

6.96+0.45a -

+

H T HC A MR TR AL S (FBT) 5 HAB R A Ak e
BRI PTG R Z R 35U 25 52, F 2017 4F
4 FAEAC T E X E AR B s S AL 58 T A
Y AT 5% MR AR B £C X I Ry 1975 S P
BRIV, 455 (32 3) B, 5% FUe 1% 1L 1R EC X 7Y
IRV A B A S PURIE R . e/ 50k 10
mg-kg 5T 5 W E R ERR 7 d 54 15 S PUR
IR B 97.5% , 1117 Xt BB AF S U ) 2K O mE ks
(BTH) % S PR RR N 97.31% , % I8 2 T4 7] 42.8%
FRUER - 15 TR TR SC A BT8R 99.35% , 5% R AL g
EC 5%} BIATH Ko R R 2 (B e B 35 22 5+
23 5%@ME R EC A E HE 2 R 233 7 /N /K
H #}4% H B SR IE M

2016 4F 5 H At 5t U B R 0 45 2R (% 4)
FW, 5% R TG AL i EC YRR M A 5815
SPURIEH o 5% 5 IG AL g EC X EHI AR A5
PO Bt o it 247 8% 15 i a2 g e L i 3.5
TG BRI M 62.2% .63.89% .67.68% , 5%}

£ 3 S%EMTFELE EC XA NBMRIFSTIRUR
Table 3 Effect of 5% fluoro—substituted benzothiadiazole
derivatives EC on control effect and yield of watermelon
powdery mildew

KRR 5 U2 A
SRR FHRCR

ARK

IS OIE AEH Blfetol T
. . Phyto—
Treatment Active Average  induced ..
. . . . toxicity
ingredients  disease resis—
index tance/%
5% FMETE AL EC 10 mg-kg' 134+ 9750+ -
FBT 0.52b 2.16a
FRIFIE v 10mg-kg" 145+  97.31= -
BTH 0.43b 298 a
42.8%% A - IR SC 10 mg- 035+ 9935+ -

42.8% fluopyramtri - 666.7 m™ 0.43 b 2.10a

floxystrobin ester EC

25 IR - 51.76+ - -
Control 1.52a

MR R 40% F Rk e EC it 25 7 K G LI & 2 7.
HiFE53.5. 75/ = 5 %0 B8 R 57 40% i RE s
EC K28 X IR TIC B 35 22 5% . AR 5% e 15 1k
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fig EC JF i 4380 R 25 mg - kg™, AN [A) it 245 YR B 44 I 24
FEL, LR AT A5 P0R SR | HTR) it FH 19 %
SR 7R ST 2 AR R S 8L 5 9% SR AL TR
EC 1YLt BT i 4380 25 mg kg™, 155 51K
2016 4F 5 H b 5t SUAZ BRI 45 5 (R 4)
W, 5% UM TE AL TR £C X P9 I Ry o A 3401175
SYURIER o 5% TR TR EC X PE I Ry 175

PUALRE B A5 it 245 V) 14 TN 328 5 3 W FH 3.5
TG FEPUSCR Y M 39.85% .69.16% . 77.04% , .
T B R TR 40% U RE e EC i 24 7 U AL
Weo HUMEFH 3.5 7 YU /NIX = 2 1 0 R R
] 40% FEAEME EC S 25 AR IR, AR5 5% A5 1k
fi& EC i /050K 25 mg - kg™, AN )t 25 v B4y I8 24
), )24k O S HURRCR K= LA

x4 S2EMTENEE EC AR LR E R EINEH KB MR FRR & =200

Table 4 Effect of 5% fluoro—substituted benzothiadiazole derivatives EC on the induced effect and yield of watermelon and

melon powdery midew after different application times

NSy (Y NSy
o Melon powdery midew Watermelon powdery midew
124 —
AbE KB - ERIS ] RN 2] e O N 23] RN
OSSO e e B iy s S .y e
S Induce Jerpiny | FBACR RV 4% RNHRE REGR  SPEE 4w
number 4 Fi H Effect of /NXFEHE Phytot—  Average Effect of INIX P Phytot—
di‘;e agein dex induced Average oxicity  disease induced Average oxicity
BOASE AT esistance/% yield/kg index resistance/%  yield/kg
S%FMETTLRREC FBT 3 5.50+0.79h 62.20£5.42b 3.88+0.68b - 4271141 ¢ 39.85:2.00c  12.78+1.63 ab -
5% MG LB EC FBT 5 5.25+0.26b 63.89+1.81b 3.69:0.04b - 21.90£1.57d  69.16x2.22b  13.68x1.47a -
5% MTEALER EC FBT 7 4.70£0.37 b 67.68+2.57a 3.40+044a - 16.31+2.06 e  77.04+2.89a  11.67+0.38b -
40%FHEME EC Flusilazole 7 4.53+0.34b 68.84+2.37a 3.38+0.19a - 45.61+0.73b  35.78+1.03d  10.75%£1.56 ¢ -
23 1% B Control - 14.54+0.99a - 3.54:039a - 71.01£1.10a - 6.82£0.63d -

FHZER KT, 5% MG AR EC X 78 I KR 1Y
T At T R 50 25 mg ke BT SR

3 10 i

e R 25l AR S E 25 T 3BT e K
245 R BUAPERY TR A I B A L, AR,
X — [R5 | T A28 B )12 SRR
Bl 423 10 R, Al 24 1 i it FH oA I R A
M B s o TR L IBUR e E A 24 f ek B fe
Jit s R 0 [ L, 5 FF 46 s sh A 2502 15 30, Ak
2015 4F 1 “ 51 2020 AL AL A 2 R K 7 )y
2. TR E LR 28R v TR A BB A A
(R4 24525 R A8 B R R TR 3 ok B B AR A Rl A
Wy oA B B TR 1 B R ) S
P Je 25 1P A IR A A A 2k B A
TGYLSEI R, PRI 25 OB K ATk AR o
B BRI 7R A — o i L A, S
L GE R R B AR ),

V5P O TR R A (A 4 7 A R GRS BT
P, LAY SR e A e AR B4 1 5, X AL T )
KRR B BT O . AN T A 7 S0
R — RN T A Y, HAES5H LR R F R AR

Yrids S HOW ), B R R AR R B
I3 T A AR R Al A B A S R, IKAZIR (SA) 2
WFFE IR A R AR B R L H R E 4 BkVE N
C &M W SPUR R 2 2 KGR 2R )
12,6~ — 5~ 5 JARR (INA) FIR I s (BTH) , L)
L ZWER B SE R ZMESE . Forh BTH 2 R b AL de il
BTSSR R (e P M ACEIE) o HATFRIE
A HA A R AU TS SR R R HRE
ABIESE B B BT 2 75 5 B0 7 e 3 AL TR
(FBT) & H A AR B TR S M R AL B Bt i S 4E
FERIFFE T SL[RIAE A B EAT H 32 R A8 B AR )
PO, 8 T BTHZE I, I T 2014 4EAE S
HEAT TRIC . AIERAERRY L, FBT 1R SR 2%
4T X5 8 A 25995 B (Fusarium oxysporum ) F1 K H
SEAR T R (Plasmodiophora brassicae ) JCA% WGP,
TBAEGR AR HOR B TR 22 R F SR g 55
HAFESYORMEM . 50 mg- LAY FBT X} 8 R Hi 22
I 75 SR T 34 62.01% , 25 mg- L A FRE 6 1k Fig
XA B B B CRIE E 71.33% . BREEZLAFIRESY
KB, PTG AL AT RO (p) 25 mg- L7 X 8 TR
T B HUROR T 1K 77.28%  HHT, OC T 5800 1 AL P
(FBT) X i Fi5 55 1) FH [ 4R AP AN 1 o4 38, 1 A
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BFFETRAh TIXA 28 H o IRER A SRR W], VR A
24, FRE T PR A I 380 FE 1) PG TR A o By 1
TR

4 4 i

S TR T PG R A B 115 St
PP RAE , 4 A 5 ) S A R T P I I
A9 2 A B8O | d i BT 43 100 mg - ke AR e
U R RIS 2 7 A 2 3 o e i i R R B K 25
BHEFYORRCR Lt K= ARE T AR
M, 25 mg-kg™ M 10 mg- kg™ e A3 0 FH B i 20 50
T X R0 % A g 4 it 245 U B8 0 v it 24 Tk
5.7 RBP4 i, Ud B 75 S 0 77 A A5 R
TR o LR TG AL XIS O 1175 e
RURS E 4R LAY BTH 22 2 AAHT I, 10 mg- kg™
A BT AR A 97.5% . AN 2 B Uk i
AR AE XS P8 G R L By i 3 A5 S o
WG
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