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Effect of Aviation Spray Adjuvants on Physicochemical Properties and
Efficacy of 2.5% Jinggangmycin- Bacillus cereus AS in Controlling Rice
Sheath Blight Using a UAV Sprayer

QI Zhiqiu, GAO Lianqi, LI Yi, WEI Songhong’

(College of Plant Protection, Shenyang Agricultural University, Shenyang 110161, China)

Abstract: [Objective]Through the study of physicochemical properties and control effect of 2.5% Jinggangmycin * Bacillus cereus (JG -
BC) for rice sheath blight, the suitable aviation spray adjuvants were screened for 2.5% JG+BC AS. [Methods]Mix the test ageut with
the recommended amount of 40 mL+ 667 m™in the field and 1 000 mL - 667 m™ for drone spraging to prepare aspray solution for the
determination of relevant indicators. [Results]The results showed that while eight commercial aviation spray adjuvants were mixed with
JG - BC according to 0.5%, 1.0%, 1.5% or 2% of the pesticide solution volume, respectively, aviation spray adjuvants did not destroy
the stability of the pesticide solutions and could significantly reduce the surface tension, contact angle and wetting time of the
pesticide solutions. When 2.0% MD and EOA were added, the surface tension of the solutions decreased by 51.00% and 47.65%, the

wetting time decreased from more than 500.0 s to 2.7 s and 1.9 s, and the solution droplets expanded rapidly when they first touched
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the leaf surface, and then, the contact angle of droplets was close to 0 °,and the evaporation rate of pesticide solutions decreased by
36.70% and 31.33%, respectively. The viscosity of the solution increased by 370.97% and 19.35% respectively by 2.0% MD and
2.0% EOA. The coverage rate, deposition density and deposition amount of spray droplets in the upper rice leaves were significantly
higher than those on the middle and lower leaves, and those on the lower was the least. On the same layer leaves, the coverage rate,
deposition density and deposition amount of spray droplets with adjuvants were significantly higher than those without adjuvants.
[Conclusion]The control effect of 2.5% JG-BC AS with 2.0% MD and 2.0% EOA against rice sheath blight was 90.97% and 89.30%,
respectively, which was significantly higher than that without adjuvants.

Key words: unmanned aerial vehicles; rice sheath blight; aviation spray adjuvants; Jinggangmycin - Bacillus cereus; physicochemical

properties; control efficacy
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Table 1 Composition of spray dilutions in different treatment groups

b H8 4 Bk 255 i (mL- 667 m™) Bh# /(L - 667 m™2) W (A (L 667 m™?)
Treatments Dosage of fungicides Dosage of aviation spray adjuvants Spray volume
2.5% K - BEZFRR KR 2.5%)G - BC 40 0 1000

2.5% FF X - 5 2F B 7K 570 +0.5% B3

2.5%JG+-BC+0.5% adjuvants 40 5 1 000
2.5% FIX] - 5 2E K +1.0% B
2.5%JG - BC+1.0% adjuvants 40 10 1000
2.5% F K] - B 2E T K +1.5% B
2.5%JG+-BC+1.5% adjuvants 40 15 1 000
o B R Sk X X
2.5% F X - 5 2E B K +2.0% B 20 20 o000

2.5%J)G-BC+2.0% adjuvants
FE AU L [R]— R Bly B R

Note: This table only lists the dosage of the same aviation spray adjuvant.
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Figure 1 Droplet area variation diagram Figure 2 Actual picture of droplet at the needle tip
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FHRAMI, RIALH K2, /NX 2 (A HIEE R 52 vhaly

Fz2 HENRKEZFI AR

Table 2 Experimental treatments in field

FE ] S 36 Ak 4 257 il (mL- 667 m™) B35 A B A(mLL - 667 m™2) WEHE A FY(mL - 667 m™2)
Field treatments Dosage of fungicides Dosage of aviation spray adjuvants Spray volume
2.5% M - BEZF R K57 2.5%) G - BC 40 0 1 000
2.5% X - $EZFHK51+2.0% MD
2.5% JG+-BC+2.0% MD 40 20 1000
X[ - I EE T K 17
2.5% FH1X] ﬂliﬁyﬂ:f—swku]ﬂ.o %EOA 10 0 1 000
2.5% JG+BC+2.0% EOA
Sk 25 1% ,uﬁ
WK (2 FOu ) 0 0 1 000

Water (CK)
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Figure 3 Position of water sensitive paper on rice leaves Figure 4 Distribution of droplets on water sensitive paper
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Figure 5 Effect of aviation spray adjuvants on the surface tension of JG-BC solution
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Figure 6 Effect of aviation spray adjuvants on the viscosity of JG-BC solution
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Effect of aviation spray adjuvants on the wetting properties of JG-BC solution

JLZ% K PR RE S B3R BE R R B 1 O 28, LA 7 b 7 B 591 il o v B8 1R 4
L, 45 2.0% F11.5% Y MD K2 2.0% By FSB 1 784 25 P 28 & ke i 0

HhF Adjuvants

E7 TXEFBIFIXT X - iR IR IR AR R R0

#JG-BC

2 X JG-BC 78 KM 43 A F) 36.71% .36.39% .37.34%;0.5% FSB (75 &I 28 /N {UH 8.86%

R"3 TCBABMFING H R - #EZF

EHRA L ERERIR

Table 3 Effect of aviation spray adjuvants on the droplet evaporation of JG-BC solution

7RI NERE FEMERE
LhE W FE 1% Evaporation property . e e FE 1% Evaporation property .
Treatment  Concentration ETEE R *H%’%%U{ Treatment Concentration EE R *ﬂ?ﬁ%ﬁ]f
Droplet evaporation equation Corre.l a.tlon Droplet evaporation equation Corre.I a.tlon
coefficient coefficient
CK 0.0 y=-0.031 6x +1.2503 0.995 8
0.5 y=-0.024 2x + 1.345 1 0.9917 0.5 y=-0.028 8x + 1.381 4 0.997 4
= 1.0 y=-0.023 6x + 1.502 1 0.983 6 K FF 1.0 y=-0.022 9x + 1.292 8 0.994 1
YZ 1.5 y=-0.022 8 + 1.260 6 0.998 4 FSB 1.5 y=-0.020 9x + 1.527 7 0.994 5
2.0 y=-0.0222x +1.292 6 0.989 3 2.0 y=-0.019 8x + 1.339 5 0.9953
0.5 y=-0.024 5x + 1.431 2 0.998 9 0.5 y=-0.026 1x + 1.380 4 0.998 2
i 1.0 y=-0.024 2x + 1.303 0 0.998 5 Uk 1.0 y =-0.024 9x + 1.356 3 0.993 4
MD 1.5 y=-0.020 1x + 1.188 0 0.9773 UB L5 y=-0.024 1x + 1.364 9 0.999 2
2.0 y=-0.020 0x + 1.298 8 0.996 5 2.0 y=-0.022 7x + 1.4257 0.991 8
0.5 y=-0.024 8x + 1.473 3 0.921 4 0.5 y=-0.026 2x + 1.310 6 0.995 7
RNl 1.0 y=-0.024 5x + 1.347 1 0.994 0 K5 im B 1.0 y =-0.024 5x + 1.370 7 0.997 1
BDT 1.5 y=-0.023 5x + 1.3354 0.996 3 EOA 1.5 y=-0.023 8x + 1.282 5 0.988 9
2.0 y=-0.023 4x + 1.360 6 0.9959 2.0 y=-0.0217x + 1.279 5 0.9917
0.5 y=-0.0233x +1.317 1 0.986 6 0.5 y=-0.025 5x + 1.343 1 0.985 8
TR Ak 1.0 y=-0.023 6x + 1.330 4 0.998 4 1 S T 1.0 y=-0.024 9x + 1.326 1 0.987 3
CJFN 1.5 y=-0.023 5x + 1.297 1 0.994 4 OpPO L5 y=-0.024 4x + 1.327 1 0.997 3
2.0 y=-0.023 4x + 1.308 9 0.998 3 2.0 y=-0.024 2x + 1.402 3 0.958 9
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Figure 8 Inhibition effectsof aviation spray adjuvants on evaporation of JG-BC solution
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Figure 9 Effect of aviation spray adjuvants on the contact angle of J JG-BC solution
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Figure 10 Effect of aviation spray adjuvants on droplet deposition on different parts of rice leaves
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Table 4 Effect of aviation spray adjuvants on control efficacy of JG-BC against rice sheath blight
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Note: Different letters indicate significant differences.
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