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Abstract: [Objective] The objective of this study is to obtain the optimal mixing ratio of diethofencarb and procymidone,
which had high inhibitory activity against Corynespora cassiicola, the micropowder was prepared and its control efficacy on
cucumber leaf spot was determined in the field. [Method] The inhibitory activity of the mixtures at different mixing ratios to C.
cassiicola was determined by mycelial growth rate method. The synergistic effect was evaluated according to the Wadley formula

and the best synergism combination was defined. Through single factor test, orthogonal test, the carrier, additives and optimal ratio
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were screened, the best formula was determined and then micropowder was processed by using air jet mill. The control efficacy of
micropowder on cucumber leaf spot was determined. [Result] When the mass ratio of diethofencarb and procymidone was 1 : 1
and 1 : 4, the virulence synergistic effect against C. cassiicola strains HG09112606, FQ07091401 and HG11011509 was observed,
with the synergistic ratios of 3.19, 2.53, 1.68; 1.99, 1.77, 1.98, respectively. Among which, the ratio of 1 : 1 had a significant
synergistic effect. Active ingredient diethofencarb and procymidone account for 10%, dispersant NNO accounts for 3%, surfactant
K12 accounts for 3%, stabilizer polyoxyethylene alkyl ether accounts for 1%, carrier carbon-white is 15% and diatomite make up to
100%. The results showed that the above formulation had excellent characteristics, and the particle size is 6.18 pm, the dispersion
index is 95.18%, the planktonic index is 86.26, the water content is 1.24%, the slope angle is 67°, and the thermal storage
decomposition rate is 4.12%. All above test results are in accordance with standard. In the pot experiment, the control efficacy of
10% diethofencarb and procymidone micropowder on the cucumber leaf spot by powder injection method was 89.82% when the
dosage was 100 g a.i./hm?, which was significantly higher than that of the control agent 35% difenoconazole-prochloraz emulsion in
water (EW) and 43% fluopyram-trifloxystrobin suspension concentrate (SC) agent spray at the recommended dosage. In the field test,
the control efficacy of 10% diethofencarb and procymidone micropowder on the cucumber leaf spot by powder injection method was
84.39% when the dosage was 100 g a.i./hm?, which had no significant difference with that of spray with 35% difenoconazole-prochloraz
EW in the amount of 300 g a.i./hm?, 43% fluopyram-trifloxystrobin SC in the amount of 90 g a.i./hm* [ Conclusion] Diethofencarb
and procymidone used in combinations had different degrees of synergistic interaction against cucumber Corynespora leaf spot. The
10% diethofencarb-procymidone micropowder prepared according to the selected formula has the advantages of small particle size,
high dispersion index and planktonic index, and storage stability. It has a broad application prospect in the control of cucumber
Corynespora leaf spot.
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Fig. 1 Synergistic interactions of diethofencarb-procymidone mixtures against mycelial growth of C. cassiicola
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Table 1 The effect of different carriers on the mixture of 10% diethofencarb-procymidone
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HeE I+ Kaolin 90.23+0.04a
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Data in the table are mean+SE; According to a Duncan’s least-significant difference, different lowercases after data in the same column indicate significant

difference (P<<0.05). The same as Table 2, Table 5, Table 6
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1R 8 > 4 BN > RIS E A > A /) A 10% 4
B JB8 JO 2 ) ) 0 Uit i S e R Ay 1 > Ay
HO) > R PE A > FaE s 0 10% &85 8 Ji5 45 )
TR A8 A 35 0 P Ay 1 e 28 > R 77 > 43 Hiln) >
FMTEER . A 2 B BOR, WKL A 5828 )

N GG TRIETERREOR, MR SR WA
VAN /i S 1 P s A I LA PR B (S e
B R AR5 B B A G LG 1 B R bR . R 2 T,
SEREOR . R TERREOC . SRR NI ALY N R 2
M, HhE AR A BRI B 15%, 73 iR 2
PRk h 4 S (NNO)D 3%, R IHTETEA -+ k¢
FEBRE (K12) 3%, s FIZRA Sk H g 1%,
AR T ANE 2 100%.

2.4 HREINTSEEERIE

2,41 MEREI WM. BIAIMGE, Mg T
10% £ %5 58 Ji§ 5 R okn 71 e A e 5 o % 8k i 3 )
JR25 10%, FAKEARE 15%, 2> B0 2SI i & s
A5 ) (NNO D 3%, RIS M- b 35 mi (K 12)
3%, AAEFIRA LM RERE 1%, AR AN E R
100%.

2.4.2 HEREEMNE )5 10% 55 8- 1G5
FIIA IR G5 % o 806 F 0 0 SR I
PICBREEE RO S BN 9.22%, 54°CHIE 5 3%
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BT E A 8.84%, MMREA 4.12%, FFARUE (R e, g5 RN 10% O8I JE AR ORIk AR
3) H 6.18 um, JrHEEE95.18%, FHTTEIE%L 86.26, &
2.4.3 HAMEgERANE SBPEANRICHER  JKE 1.24%, M 67°, HIHRE 4.12%, FIik
ZPR ) S A U 2 5 R TSGR M VA AT WS R AR (R D .

F2 HAFMBFIE LMUMERINELER

Table 2 Proportioning optimization result of the carriers and additives in orthogonal test

Pty [X% Factor SR HL TR R WA
Number ek SR SR Fase A Dispersion Planktonic Slope
Carrier (%) Dispersant (%)  Surfactant (%)  Stabilizer (%) index (%) index angle (°)
1 15.00 2.00 2.00 0.50 93.56+0.15b 83.17+0.27a 68.00
2 15.00 3.00 3.00 1.00 95.18+0.34a 86.26+0.37a 67.00
3 15.00 4.00 4.00 1.50 92.47+1.23b 83.18+1.16a 67.00
4 20.00 2.00 3.00 1.50 81.26+1.26d 80.16:0.94b 74.00
5 20.00 3.00 4.00 0.50 83.39+0.79¢ 79.45+1.26b 70.00
6 20.00 4.00 2.00 1.00 80.17+0.87d 78.16:0.36b 76.00
7 25.00 2.00 4.00 1.00 78.56+0.60¢ 78.12+0.95b 79.00
8 25.00 3.00 2.00 1.50 80.17+1.15d 75.36+1.56¢ 77.00
9 25.00 4.00 3.00 0.50 75.25+0.42f 75.27+0.18¢ 75.00
SBIREL K1 281.21 253.38 253.90 252.20
Dispersion - 244.82 258.74 251.69 253.91
index
K3 233.98 247.89 254.42 253.90
kI 93.74 84.46 84.63 84.07
k2 81.61 86.25 83.90 84.64
k3 77.99 82.63 84.81 84.63
ez R 15.74 3.62 0.91 0.57
TR K1 252.61 241.45 236.69 237.89
Planktonic - 237.77 241.07 241.69 242.54
index
K3 228.75 236.61 240.75 238.70
kI 84.20 80.48 78.90 79.30
K2 79.26 80.36 80.56 80.85
K3 76.25 78.87 80.25 79.57
W7 R 7.95 1.61 1.67 1.55
WA K1 202.00 221.00 221.00 213.00
Slopeangle 220.00 214.00 216.00 222.00
K3 231.00 218.00 216.00 218.00
kI 67.33 73.67 73.67 71.00
K2 73.33 71.33 72.00 74.00
K3 77.00 72.67 72.00 72.67
Wz R 9.67 2.33 1.67 3.00

Ki RIpAT—F_EACT-5 2y i I Font B R 45 A2 o ki=Kils, Ho s 4T3 L& ACTH- BRI ECCH A 3 ¥ Ki is the sum of suspensibility values
when the level of the corresponding factor is coded by i. ki= Ki/s. s means the replication number of each level in each column (the replication number is three
in the article)
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I /07 Dispersant [ ] TS Surfacetant [ #5741 Stabilizer

b c
a
b
1N
1 1 1 1 ||_||.i.|l_||r-'||
2 3 4 5 6 7 8 9

W7 Additive

1: ZEMAPRENER 4 54 Formaldehyde condensates of sodium naphthalene sulfonate salt (NNO); 2: Z5{ifig £ 2 Naphthalene sulfonate (D10); 3: &
FR 2 Carboxylates (T36); 4: LedEZEREFREE Alkyl naphthalene sulfonate (Morwet EFW); 5: AR Z MR &k Lignosulfonate (DMO02); 6: + ke LhiiR
1 Sodium dodecyl sulfate (K12); 7: R4 LMkiEfik Polyoxyethylene alkyl ether; 8: R4 £ )5 AL FR L Polyoxyethylene aryl sulfate; 9: R4 ZJ
BT Polyoxyethylene fatty acid ester. 1—3 FZHA{E 443 B %L The influence value of 1-3 is dispersion index; 4—6 SZMA{E AW fff i ] The influence
value of 4-6 is adsorption time; 7—9 FZWIE 4 43 fi# % The influence value of 7-9 is decomposition rate

HR4 Duncan’s /N W& P2 F I E , K EARF/NG FREL R % 7 5.3 (P<<0.05) According to a Duncan’s least-significant difference, different lowercases
on the bars indicate significant difference (P<<0.05)

S2UAAE Influence value

o

2 BhFEYTHIE
Fig. 2 Screening of additives

£33 1%ZERB BERRBFTIARMIREN

Table 3 Determination of the thermal storage stability of 10% diethofencarb-procymidone micropowder

Ff it E i PR B I 1] W W T A Flagiy =S

Sample Name Keep time (min)  Concentration Peak area Thermal storage
(ug'mL'l) decomposition rate (%)

P 98.5%)8 B AAT 95% L5 5 %7 Ji% Diethofencarb 18.07 50.00 57666.00 —

Standa-rd 98.5% procymidone J 2 F Procymidone 19.14 50.00 36991.00

95% diethofencarb

I 10% L3888 4R ok 7 L% Diethofencarb 18.07 45.38 52167.00 -

Before thermal storage 10% diethofencarb- e .
) ) J& % F) Procymidone 19.14 46.76 127708.00
procymidone micropowder

TG 10% L35 8 55 25 A ok 71 2.7 )i Diethofencarb 18.07 42.10 49756.00 4.12
After thermal storage 10% diethofencarb-

) ) J§§ 25 Procymidone 19.14 46.28 129915.00

procymidone micropowder
T4 ANZ B BENHS T EB IR 2.5 10%ZEBH BEANMMANERNZRL XKL E
Table 4 Main performance indexes of 10% diethofencarb- g

procymidone micropowder Rl ORI LA e
Pt e Fi 2 d Jir AT 207, 5 d " Oy
Performance index Micropowder Determination 63.87. 10% Z%@E%*Uﬁﬁ%u@ﬁ@%%u@jﬂ 100

standard result 150 g a.i/hm? WA | 15555 %ot o JICRE R BRESS 1) B ¥

HARI Active ingredient (%) - 1000 SRS 1 89.82%F1 90.99%; 80.27%1 87.95%. 10%
AP Fineness (um) =100 618 LR AR TR S 2R 100, 150 g
B /K Z Water content (%) <1.50 1.24 a.i./hm2 Eﬂ‘ﬁg%]ﬁm%f@ ﬂfﬁffﬁﬁ‘]@i/ﬁ’;ﬁ;ﬁﬁ%u%
#HBEHL Dispersion index (%) >20.00 95.18 78.58%H1 84.83%. 10% £ A2 i 1§ 2 ) Mok FUAE e 245 71
TF Ui 4R %L Planktonic index >85.00 86.26 BN 100 g a.i/hm? IR BT Y4280 b2 i T o) FR 271
S Slope angle (°) 65.00-75.00 67.00 35%A% F- WK /K LA 43% 60 1A - 15 A1 T Ak 7 71 4

3 ifZ Decomposition rate (%) <5.00 4.12 P BN VAR (2 5) .
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Table 5 Control efficacy of 10% diethofencarb-procymidone micropowder on cucumber leaf spot disease in potted trials

Qb A 7 475 EACELER S DIREEYES
Treatment Dosage (g a.i./hm?) Processing method Disease index Control efficacy (%)
10% 85180 Ji5 75 R0k 771 100 5Ky Powder injection 6.50 89.82+0.73a
10% diethofencarb-procymidone DL 150 576 90.99+0.32a
10% 85180 Ji5 75 R 1ok 71 100 5% Spray 12.60 80.27+0.29¢
10% diethofencarb-procymidone DL 150 77 87.95-0.56b
10% 85180 Ji 75 R R kR 77 100 5% Spray 13.68 78.58+1.12¢
10% diethofencarb-procymidone WP 150 9.69 84.83+1.72d
35%24% HI-BR i /K FL 300 5% Spray 8.56 86.60+1.15b
35% difenoconazole-prochloraz EW

A3% A i R TR R A 90 15t % Spray 9.33 85.39+1.46d
43% fluopyram-trifloxystrobin SC

CK — — 63.87 —

2.6 10%ZERE- BERRMTIBEHY
)R 6 45 R, 10% £ 57 18-85 25 R 30k 1)
WA it 245 %) B T A £ e B 5 A7 AR B R B v R,
o 100, 150 g a.i./hm? OB VA 208 23 5k
84.39%. 90.74%. 10% & %3 - J&§ 5 R GHOR 77 wf
YR FIAE &R 100, 150 g a.i./hm? I 2 By 94

ORI BN 76.80%F1 83.11%; 69.42%F1 82.24%.
10% £ %% 8- 6 55 Ao 46 B 100 g a.i/hm?
B RS B 98 2 RS 35% K FEF - K i e 7K 7L 77 6 i
N300 g a.i./hm?® 43% 5 R -5 B 1 B 77 70 6 T R
90 g a.i./hm® B (W% B G RO RE B 2 (R
6) -

&6 10%Z BRI MBS R x 8 I A6 M I3 RY F (8] B A 38R

Table 6 Control efficacy of 10% diethofencarb-procymidone micropowder on cucumber leaf spot disease in fields

Qb L EEEilhia i ESWIEN Tt ek IREIEN
Treatment Dosage (g a.i/hm?) Processing method Disease index Control efficacy (%)
10% £ 55 184 Ji5 75 R 3ok 7 100 5K Powder injection 6.69 84.39+0.98b
10% diethofencarb-procymidone DL 150 3.97 90.74+0.39a
10% £ 82 180 g A 1ok 71 100 %5 Spray 9.94 76.80£1.52f

o) 1 . .
10% diethofencarb-procymidone DL 150 707 83.1140.95¢
10% £330 Ji B A ] i s 711 100 1% Spray 13.10 69.42£0.99¢

0, 1 . 1
10% diethofencarb-procymidone WP 150 761 822441 30¢
35% % FH-BRAEE e /K L 77 300 5% Spray 6.13 85.69+0.60b
35% difenoconazole-prochloraz EW
A3% 5 A - 175 TR Tz 51 90 5% Spray 6.65 84.48+0.41b
43% fluopyram-trifloxystrobin SC
CK — — 42.85 —
3 b ISR R A (SBIs, WIBKAEL iz, ASHE FH PRMEAT

Je

S TR I PERG 2 AR SR 2 2R AT B iR P
K] A &b CARGE RIS 22 b A 5 RS IR AT R AL 2
770 5 AT B 3 IR ol S M U RIS 1157 (SDHIs, W
WL SR SR I BRI K

MR L ZRERANEAEIR (Qols, W NIk R
PR ARG D | -1 AR AR 7SR B 77 (MBCs,
ZRA . FIRMBE AR FEAE) - PSR
w7 (DCFs, Sk, JWHEA]D DL IE IR EER R
WA CGEEER. C8ReE) P LIRARIH TR
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JRBEALBERT LUK, R T2 B2 2RI B2y
PRI AR L. B, A= a0 A %
V7R e AT A T AL o TIOR3k i,
VU o K P LR 55 fd RS PR ) 22 2 e A0 1) 75 ) LA 204
EREPA N VI ol 7 R R S R R By € P S 7
A5 A0 ATk P A WA 1 35 T T VR R 24 79 £ 0 TR R
PRI SR A, WA T 2 SR ) S AR
AT o ASHTFUIE T PO FEAS ] £ OB UBEK P 27 AR 245 2% 11
LN TEEARAC, E TR 2105 R LA
Pl 2R PO BBURREIR . 2 W RS
BB PUR PRI E N 77, JFRAT 22 R K A E A
Wadley 545 & IIEIRAERCEL , B 3RA5 2 LB
JEE R AERAERCEE Y 1 - 1, oA W] g8 e . 4
DX 2T RS 250 FIPLEEAT O, &A1
PL 2L TIBE AR5 1 i o A 2 IR i A
MAP i, 3K PR £ 40 i A 1732045 5 e i A
A RBEVEAEH], L8B3 2B S AR R, P
ot 2 FRIC R A e 3t 1 3l A4m e g 22 (1 7 K 28,
M G o ISHITPS W SY4RaE, 7 2 Fhaum
R AT FIRMEROR H S 48 A A 2.
DRI E Y 2% A D S 1) — b Bl T DA 4 P A
JF IR SRR TR 711 FH TR B 7 2

AR, ERC L FIAEA 25 70 BT 7 1) B 3k
IR FERR M AR A=, AL 2 1 255
SN, I E R S 24 750 B T FP AR R ) . R A
TiC 24 700 Jon T RSt 24 /0N« R P 236 e R 7 R i S T
27 N R I — A T ) R o AR Ok 7 T K
EEB, DR B A BloA AR (KSR . AEAR 20 L
77 JE R B (A DL S B I T 2 e
(ERAEABI T 5 — AT AN REHUS R RCR,
LRI S S8k R B AR EE 1, S5 R E 54
PR AT LAREINGOR: K 408k . s . SR A AE
FURW], R A BARRE S L83 i MR 71 R ) BE A
RN i s il PUEPA TS G BN S S R vk = e M DN U
AR R B A AR, 28 AR L 2R R B £
AiEH) (NNOD iy B 3 ok IR Bee R B o ASHIE
FURH A ZA B T S B AR B, 7 AR EE,
s A EATRE, i BB R LR LL
FHARE, At W A UL IR b 1 T e
Pyl LABR Ok 71K 3 B, B RE RALE SOk FHIAE I A7
ARG, R AR 2 I S0, R F B
RS s IR P, TR R L L RE
T30 RIS I 2 (K S BT ) A FAE AT R 23 PR B A

W), SRS A e R, IRKFREE BN T 2
FIARUSA 2, Bt et .

THOKD 776 It 24 ISP AN 75 2 50K, DR AN 2 B il =
Y i AN T (SO [ CECBUR s sl Wr e R (L]
Bk, HL2G0mE 5 BE e = N B85 VR O S T A
PR, RO, Wb THZE, #m T RAF
R, R T o B A SO CY . R ARt
g, ARG TR 10% 2055 180 16 25 ROk 746
2N 100 g a.i./hm? BFIERY X 2 TR Fa - B3 1)
e Rl 89.82%, Wik e T 0 2 71 35% 4 -k
i JFe 7 7L ) < 43 %o i A1 J T T kA A A P A T v
STV B s 18 I, 10% & 57 180 5§ 3 R
BFIZE RN 100 g a.d./hm?® TR0 3 TCHE fo - B
RIS N 84.39%, 5 35% 7 F-IK i fié /K FL 71
76 300 g a.i./hm®. 43% 560 1 -7 1 B 0 704
24 90 g a.i./hm? I [R5 VA R0 R E B 5 5.
FRAEZHEZH], WOk 10% &% 8 17 5 R 5l
W3R, A 25k b 33.3% 101 i AE s 4l 1
B R B BT Je , e TR A= i i HAT R (R OR3P
EH .

4 i

L IR 5 MR A NS 22 S A AT ) S5k )
BHERAE L, AT PRI i TR AR R0 14T 28
TR o FHE 32 7 N T 10% &5 8- 1 55 R ok 70 4%
THEARATErbndE,  HAEI 2R M5 5K, A
BB = 2 P 2 ) TR S8 TR SR I B (R BT ¥
ORI, SIS
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