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Influence of spray nozzle and spray volume on pesticide deposition
and control effect in rice
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Abstract: In order to clarify the influence of the spray nozzle and spray volume affect the deposition of
pesticides and the biological effects of pesticides on rice plants, trace method was used. Four types of
spray nozzles, ST11001, ST11002, TR8001 and TR8002, were compared. The control efficiency against
Cnaphalocrocis medinalis and Nilaparvata lugens were compared by spraying the same dose 40%
chlorantraniliprole - thiamethoxam WDG with four spray nozzles. The results showed that the deposition
of ponceau-G on a single rice plant reached 27.55 nug and 28.16 pg respectively with ST11002 and
TR8001 spray nozzles spraying at 300 L/hm* with the same amount of ponceau-G. The depositions of
ponceau-G on a single rice plant were 12.27 ug and 14.86 pg respectively with ST11001 and TR8002
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spray nozzles spraying at 900 L/hm’. The change of spray nozzles and spray volume did not affect the

trend of pesticide deposition on rice plants, namely, upper layer>middle layer>lower layer. There was

no significant difference in droplet density at the base of the rice by four spray nozzles with the same

spray volume. If the spray volume increased from 300 L/hm* to 900 L/hm’, the droplet density at the

base of the rice by four spray nozzles increased 8.21, 8.54, 7.79 and 9.69 times respectively. Under the

same dose condition, there was a significant difference of the control effect with the different combina-

tions of the spray nozzles and spray volumes. The results indicated that in the control of different rice

pests and diseases, choosing suitable spray nozzles and using proper spray volume would contribute to

better pesticide deposition and control effects.
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Table 1 Parameter settings of different spray volumes in the walking spray tower

SN it T 245 A W 25 TE AR ik X R WS 25 FhF 1] 13E Mz el
Spray Flow rate Spray volume Add volume of Corresponding spray Rate of travel =~ Rotational speed
nozzle (L/min) (L/hm?) spray tank (mL) time (s) (m/s) (1/min)

ST11001 0.32 300 14.40 2.70 0.44 296
0.32 600 28.80 5.40 0.22 148
0.32 900 43.20 8.10 0.15 99
ST11002 0.65 300 14.40 1.33 0.90 602
0.65 600 28.80 2.66 0.45 301
0.65 900 43.20 3.99 0.30 201
TRS001 0.32 300 14.40 2.70 0.44 296
0.32 600 28.80 5.40 0.22 148
0.32 900 43.20 8.10 0.15 99
TRS002 0.65 300 14.40 1.33 0.90 602
0.65 600 28.80 2.66 0.45 301
0.65 900 43.20 3.99 0.30 201
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Fig. 1 The total deposition weight of ponceau-G on the rice plants of the four spray nozzles under different spray volume
P b Bt S e bn it o TR)— 2 Wi 25 1R R AN [R] 5B 7R 28 Duncan [GHT & AR 22T IR TE P<0.05 KF-28 5 3%

Data are mean+SE. Different letters in the same spray volume indicate significant difference at P<0.05 level by Duncan’s new multi-

ple range test.
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Table 2 The effect of spray volume and spray nozzle on the distribution of ponceau-G in rice different rice layers

it 24 Vi 5% S YURLE: Deposition weight of ponceau-G (pg)
Spray volume (L/hm?) Sprayer )= Upper layer 12 Middle layer )2 Base layer
300 ST11001 11.07+1.18 a 4.68+0.41 b 3.62+0.32 b
ST11002 14.124£0.61 a 7.39+0.75 b 6.05+0.39b
TR8001 14.92+1.30 a 8.24+0.82 b 5.01£0.81 b
TR8&002 9.48+0.86 a 6.23+0.73 b 3.224+0.31 ¢
600 ST11001 7.72+£0.22 a 5.11£0.33 b 3.28+0.09 ¢
ST11002 9.16+£0.22 a 6.71£0.58 b 4.46+0.21 ¢
TR8001 10.46+0.58 a 7.34+0.48 b 4.82+0.17 ¢
TR8002 9.55+0.41 a 5.08£0.47 b 3.68+0.31 b
900 ST11001 6.40+1.21 a 3.59+0.25 b 2.28+0.69 ¢
ST11002 8.99+0.62 a 5.284+0.33 b 3.17+0.48 ¢
TR8001 9.36+£0.87 a 6.29+0.84 b 3.33+0.51 ¢
TR8002 7.15+0.87 a 5.08+0.50 b 2.64+0.69 ¢

T B B R . AT AN R 7R R IR 24 Duncan [G B M 22 K B0 7E P<0.05 7K F- 25253 i3 . Data are mean=

SE. Different letters in the same row indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Fig. 2 Droplet density map in rice base space of four spray nozzles under three spray volumes
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Table 3 The effect of spray nozzle and spray volume on the droplet density in rice base space
Jiti 25 e Spray volume (L/hm?) 53k Spray nozzle 574 % % Droplet density (droplet/cm?)
300 ST11001 6.70+1.01 e
ST11002 7.73+1.35¢
TR8001 8.48+0.83 ¢
TR8002 4.53+1.02 ¢
600 ST11001 15.25+6.91 de
ST11002 22.4543.11 cde
TR8001 35.28+11.42 bed
TR8002 29.33+5.78 bede
900 ST11001 55.00£11.20 ab
ST11002 66.05+11.34 a
TR8001 66.03+12.91 a
TR8002 43.90+13.18 abc

FRRAE g EE BeEAR ER . [R B[R] 7R 3R 42 Duncan FCHT M 22 Bk 8678 P<0.05 /K F 24 5% B % . Data are meanz

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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it 2 1 9 A A SR ) B A ORI 3 5 5 1
T 66.81%.  ST11001 M3k 7E7if 25 ¥ it 300 L/hm?

X8 I BT IR RN 54.56% , B E AT H A
Ji A AbFE 4 FPE sk ST11001, ST11002 ., TR8001 .
TRS8002 7 i 24 ¥ 5 300,600 L/hm? B 525 B 16 R 9\
BT BRSO AT IR F) 94.66% L L (H At 24
TR 900 L/hm? B X R A5 ML %) BIF TR AR R R
Hov ST11001 M5§ =k W55 55 4b 1Y Bi7 36 280 R ALK
80.35% , i F K T FrA 300,600 L/hm*4bFH (6 4) .

F4 40% SHFRBRZ - 1E HE WDG(75 g/hm’) 3318 CRFFEHEIHIER B AR
Table 4 The control effect of 40% chlorantraniliprole - thiamethoxam WDG at 75 g/hm’ on rice plant hopper and leaf roller

M Sk 25 (L/hm?) 2Ji 7 dXHE CEBIBHARCR (%) 24)5 10 d R IR A FTAEOR (%)
Sprayer Spray volume Control effect on rice plant hopper after 7 d Control effect on rice leaf roller after 10 d
ST11001 300 54.56+6.61 b 97.88+1.35a
600 71.83+4.70 a 95.98+1.62 ab
900 71.79£1.82 a 80.35+6.62 ¢
ST11002 300 67.94+4.60 ab 95.21+1.81 ab
600 73.84+1.34 a 95.82+2.66 ab
900 72.88+2.48 a 86.44+3.51 be
TR8001 300 70.08+1.42 a 94.66+2.58 ab
600 75.48+3.41 a 94.86+2.60 ab
900 76.93+4.34 a 87.44+2.14 be
TR8002 300 66.81+6.80 ab 95.78+1.93 ab
600 71.93+8.73 a 95.63+1.57 ab
900 70.34+4.26 a 84.90+6.22 ¢

FP RGBSR R 7R 2R84 Duncan G A 22 Bk 86 7E P<0.05 K FE 24 % B % . Data are meanz

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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