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Improving physical properties of sulfoxaflor 22% SC by adding spray
adjuvants and their dose-decrease and effect-enhancing effects
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(College of Agronomy, Xinjiang Agricultural University, Key Laboratory of the Pest Monitoring and
Safety Control of Crops and Forests, Urumgqi 830052, China)

Abstract In order to explore the spray additives functions to improve the physical properties of sulfoxaflor 22%
SC and reduce pesticides while increasing effectiveness, four spray additives, including Silwet 636, Silwet 806,
Silwet Fusion and Agrospred 960, were selected to measure their indoor effects on the surface tension and the
contact angle with the leaf surface of the sulfoxaflor 22% SC. Meanwhile, field control effects were also
investigated. Results showed that the four spray additives significantly reduced the surface tension and contact
angle of the sulfoxaflor 22% SC, and Silwet 636 had the best overall performance. Compared with conventional
control, Silwet 636 helped to reduce surface tension significantly by 35.81%. At 20 s after measure, the contact
angle with the leaf surface was significantly reduced by 86°. Field trials demonstrated that at the recommended
dose (180 mL/hm?), the control efficacies with four spray additives added on different days after pesticides spray
were all higher than those of the single agent at the recommended dose, except that efficacy of Silwet Fusion at
7 d was less than that of the single agent. When pesticide was reduced by 30% (126 mL/hm®), except that
efficacy of Silwet Fusion was less than that of the single-agent at the recommended dose on 3, 7, 10 and 14 days
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after treatment. The efficacy of Agrospred 960 was significantly higher than those of the control group at 5 d, and

the efficacy of Silwet 636 was significantly higher than that of the control group 5, 7, 10 d and 14 d after

treatment. Efficacy of Silwet 806 on 3, 5, 7, 10 d and 14 d was significantly higher than that of the single-agent at
the recommended dose by 29.10%, 44.81%, 57.67% ., 117.42% and 228.71% , respectively. When pesticide was
reduced by 50% (90 mL/hm®), the control efficacies of the four spray additives were ranked as Silwet 806>
Silwet 636> Agrospred 960> Silwet Fusion, and adding Silwet 806 0 —10 d after treatment can achieve the

control effect of the single agent at the recommended dose, but significantly lower than that of the control group

at 14 d. Considering comprehensively, the best combination is the field dose of 22% sulfoxaflor SC reduced by

30% adding Silwet 806 at the level of 126 mL/hm?®.
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Table 1 Types of spray additives
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Additive name Types of additives Effective component Manufacturer
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Table 2 The test plan of adding spray additives for sulfoxaflor 22% SC

22 Y0 JRE BTG SC R A5
Dilution multiple of sulfoxaflor 22% SC

A RS L /mLe (hm?) !

Active dosage

55 55 By 551
Spray additive

5525 B il it /mLe (hm?) !
Spray additive dosage

2 500 (CK;) 180

2 500 180

3 570 126

5 000 90

7K Water (CKs) 0

Silwet 636 150
Silwet 806 150
Silwet Fusion 120
Agrospred 960 450
Silwet 636 150
Silwet 806 150
Silwet Fusion 120
Agrospred 960 450
Silwet 636 150
Silwet 806 150
Silwet Fusion 120
Agrospred 960 450
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wet 806 J5 EMAIBIFEMLE 0°, X R B INmi %5
Bl S 2 e 1 24 R A v T A R R AR T
ZVRAE N 7 2 T A T A AR AT R0 25 TR AR
W2 A%, oA Silwet 636 Fl Silwet 806 %k H
B,

®3 TEBIZBFI 22% FAE HARRE SC Y32 E AR
Table 3 Effects of different spray additives on the physical properties of sulfoxaflor 22% SC

NEEEESY °
£ wFiR I N Comet angl a difrent i
Pesticide Spray additives Surface tension

5's 10 s 20 s

22 % FRUE B SC — 33.12 b 89 b 87 b 86 b
sulfoxaflor 2294 SC Silwet 636 21.26 e 14 e 10 e 0e
Silwet 806 21.85 e 22 e 15 e 0e

Silwet Fusion 30. 88 ¢ 69 ¢ 65 ¢ 61 ¢

Agrospred 960 27.26 d 54 d 50 d 46 d

57K Water (CK) = 71.38 a 98 a 96 a 96 a

1) FIHT SPSS 25. 0 Geit- B e 7047 o [fl— 51 Ay AR ] 5= B3R o i #5422 5 (LSD, P>0. 05) . Rl
Means were compared by ANOVA followed by the LLSD test (SPSS 25. 0 for Windows). The same letter in the same column indicated no

significant difference (P>>0. 05). The same below.

55 N — e e el ...

10'S i — e e s el

20s h——-‘-‘A
a b c d e f
a: 22% 5 B IESC; b 22% 950 HL el SC+Silwet 636; c: 22% Fp e Ht
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22% SC+Silwet 806; d: sulfoxaflor 22% SC+Silwet Fusion; e: sulfoxaflor
22% SC+Agrospred 960; f: Water control
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Fig. 1 Wetting dynamics of different agents on chili leaves

2.2 ¥ E EIE R EEEREN

H1 4 AL 2R TR 22 %6 FE B G SCALHE)S
Bl 2 fo KA HERS o & A0 R B AR 522 T B 34,
FEMEFERI R T (2205600 e SC 180 mlI/hm?) , ¥
04 Tl 25 Bl R0 (4 45 Ak BRAE 245 15 AN [R) B, BRES N
Silwet Fusion 263 F25J5 7 d BB 80K T 5 AL 24557
X RELAAD A A 38 1) B A0 340 v T R 24 590 % B
Hodr, %5 Silwet Fusion A T25)5 5 d HI B3k

EE T HE R (P<<0. 05) ; %3N Agrospred
960 AbFEZ 5 5.7.10,14 d [ Bk B S T
AL B (P<C0. 05) s T fiN Silwet 636 A1 Silwet
806 F24J5 3.5.7.10.14 d &3 FLZG R b Bl 2 S 1y
W3 (P<<0. 05), FRUILEHEEFI T, T B 4
M5 25 B 70T 22 V0 JReE H i SC 35 AT B S i1 14 %
YEHT.

W2l 30V (2% e ki SC 126 ml/hnt),
SN 4 Fhigss B A F )5, Silwet Fusion 7E 3.7.10 d
F1 14 d BRI T H HL 25 700 B (HTC i 3 25 S/ (P>
0. 05, T JH: At Ak 3 AE AN [7] K H0 ) B 85030 5 T K1
ZiFIXFRE . o, IS i Agrospred 960 F £ )5 5 d
25 B (P<<0. 05) ; Silwet 636 2325 T2 )5 5.7,
10,14 d 22 5 8 # (P<<0. 05) ; %0 Silwet 806 T
)5 3.5.7.10 d Fl 14 d BIBRLS 2 = T A2 7
Xt (P <C0. 05), 4 il #& /= 29. 10%., 44. 81%,
57.67%.117. 42% F1 228. 71%, FHLEW 24 30%
TEOL T » Silwet 636, Silwet 806, Agrospred 960 %}
22 o e eI SC AP HAT B 38 /R T, Hop Sil-
wet 806 HHEL/E FH B¢ 2.3, {H Silwet Fusion N &



* 262

.90 44 45

2021

A B A E

Wkl 50Y0TE L T (2200 9UE UG SC 90 ml/hn')
s Silwet 806 5, T 2455 3.5.7 d MYBHRLE T
25505 18, 10 d B 5% B0 265 7 6 BB L 14 dist i
AR T 2GR0 B (P<0. 05) o Ho At Ab 33 1 175 %%
BT 5 25 705 B, RIS 50 %6 LT
AR 4 st 2 BRI 22 90 FnE B RE SC B iR M

Ky EUR B R BT T B, B BRI B A R B iR
ROR

A it g5 BRI SRR HE = 2226 JRE KRG SC Xt
TR B B R B R E 2 BN Silwet 806 > Silwet
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Table 4 Effects of different spray additives on control effect of sulfoxaflor 22% SC against Bemisia tabaci in the field
22 05 FoUE A 25 3 d 25 5 d 25 7 d 25 10 d Zi)E 14 d
S(j}:ﬁ%/ W B 3 days after treatment 5 days after treatment 7 days after treatment 10 days after treatment 14 days after treatment
mle ()t B MR D% WIRY% BROY R DR R BR% W% B
sulfoxaflor 22 % Reduction ~ Control ~ Reduction ~ Control ~ Reduction — Control ~ Reduction  Control ~ Reduction  Control
SC dosage rate efficacy rate efficacy rate efficacy rate efficacy rate efficacy
180 — 60. 15 66. 80 def 40. 80 58. 74 def 21. 64 47.41 b —25. 64 29.79 ef —127.75 18.01d
Silwet 636 89. 80 91. 50 ab 85. 05 89. 58 ab 77. 66 85.01 a 58. 00 76.53 ab —1. 86 63.33 a
Silwet 806 93. 40 94.50 a 89.91 92.97 a 80. 20 86.71 a 76. 65 86. 95 a 4. 25 65.53 a
Silwet Fusion 68. 24 73.53 cde 69. 78 78. 94 be 12. 88 41.53 b —11. 29 37.81 de  —122.47 19.91 d
Agrospred 960 71. 30 76. 08 cde 64. 66 75.37 ¢ 56. 94 71.10 a 16. 07 53.10 cd —64.72 40. 70 be
126 Silwet 636 78.98 82. 48 bed 79. 09 85. 43 abc 55. 81 70. 34 a 33.25 62. 70 be —63. 83 41. 02 be
Silwet 806 83. 49 86. 24 abc 78. 56 85. 06 abc 62. 38 74.75 a 36. 96 64. 77 be —13.33 59. 20 ab
Silwet Fusion 53. 84 61.53 efg 44. 04 61. 00 de 12.12 41.02 b —40. 80 21.32 ef —132. 84 16.18 d
Agrospred 960 68. 75 73.96 cde 66. 08 76. 36 ¢ 30. 18 53.14 b —18.61 33.72 def —115.42 22.45 cd
90 Silwet 636 45. 21 54. 34 fgh 28.93 50. 47 ef 9. 48 39. 25 be —33.59 25. 35 ef —211.53 —12.15 e
Silwet 806 62. 68 68. 90 def 46. 88 62.98 d 30. 69 53.48 b —52.21 14. 94 f —192.95 —5.46e
Silwet Fusion 33 32 44,43 h 12. 61 39.09 g —15. 49 22.49 ¢ —104.38 —14.21 g —222.34 —16.04 e
Agrospred 960 41.18 50. 98 gh 27. 31 49. 34 {g 5.97 36. 89 be —52. 61 14.72 1 —214.50 —13.22 e
TE KA I CK —20. 00 — —43.48 — —49. 00 — —78.95 = —177.78 =
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Fig. 2 Reduce the amount of sulfoxaflor 22% SC by 30%
and add four spray additives increasing the percentage of

pesticide utilization in different days
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W5 T3 % 2 AL SR 25 A o A G L2 A [ 1 g 7K 1R RE
AW H L 22 00 FUE U NE SC as N 4 Fhimg 55 1) )
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Silwet 806 > Silwet 636 > Agrospred 960> Silwet
Fusion, X &, FEARES 5514 T A LA 55 By 7]
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BEFE S AR BB R 22 700 S AL Al e 5 B R0 i o B A%
Ha 0] 55 v 0 o2 A EAE A G, TR T X 3 26
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FH A AR 25 By 500 00 T A AR 34 &V T A, BRI
TEH R T 3 0y AR . ASBIFSR 1) 1) 245 2800 9
gE eI 0824 30% (126 mL/hm?) HHL TR » 22 %
FNE RUE SC 5 4 Fims 25 B 550 TR FH 38 0T 36 ) [ 45
AR k. Hob L B B3 Silwet 806 (138 5 1F
PR AR AT 08 7 250 % 7 71 = o050 A B I 3
29. 10%~228. 71 % , i 4R 2 F| F %642 & 84. 4300~
369. 58% ;24 50 % (90 mL/hm)fEHL T , 55 4 Fji
Z5 B4 BT BRI Silwet 806 F 0~10 d fEik
SIS B AL BRI B VA SR A1 oA A 35 B 3%
TR A TR0 o B R A ER A B 35k, AN R T 3]
RIS ER . SR AR A AR WD 3004 E
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