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Effects of N-3 UAV spraying methods on the efficiency of insecticides
against planthoppers and Craphalocrocis medinalis

Xue Xinyu Qin Weicai Sun Zhu Zhang Songchao Zhou Lixin  Wu Ping

(Nanjing Research Institute for Agricultural Mechanization, Ministry of Agriculture,
Nanjing 210014, Jiangsu Province, China)

Abstract: The efficacy and applications of N-3 unmanned aerial vehicle (UAV) were determined
against rice pests in paddy field tests at different flight heights and different spraying concentrations. The
result of field test showed that under a dosage of 432 g/hm’ (ai) of 48% chlorpyrifos - regent EC at late
rice tillering, the efficacy of 3, 5 and 10 days after treatment with N-3 UAV spraying was as high as
96.93% , 92.21% and 88.12% , respectively in terms of rice planthoppers. On Cnaphalocrocis medina-
lis Guenée, 63.29% , 54.00% and 58.33% rice leaves could be kept healthy, those are both superior
to the efficacy of spraying with stretcher mounted sprayer. The N-3 UAV worked at the height of 3 and 5
meters under a dosage of 75 g/hm” of 25% pymetrozine SC at the rice heading stage, the efficacy of 10
days after treatment has no significantly different with a dosage of 60 g/hm” and 52.5 g/hm’ of 25% py-
metrozine SC. On C. medinalis, the efficacy of 10 days after treatment with N-3 UAV spraying at the 3
meters height was as high as 90.90% under a dosage of 480 g/hm’ or 384 g/hm” of 40% diazinon -

phoxim EC. It is better than the efficacy of the N-3 UAV working flight at 5 meters or 7 meters height.

Key words: unmanned aerial vehicle (UAV) ; rice; planthopper; Cnaphalocrocis medinalis; efficiency

ﬁ/\
(=
L]

WiH . AT (flk) BHF £ 15 (201203025)
A s BEBIT, &0 ,1969 4EH: WF5T B, AFFE 7 [ AR AR SEREE TAEFR | E-mail; 735178312@ gq. com
Hi. 2012 -12 - 11



274 A7/ BE U AN S 40 &

KRR TR FE Y R Y PR AR
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Table 1 The control efficiency for rice planthoppers by N-3 UAV at late rice tillering
, . pilEey % , " g FE ZIE B (%
W2 3 N MR gy TG RMUOR O RUERTR()
2551 (ai) (ind. ) (ind. ) Insecticidal Correction
Spray .. Day after o
Insecticide Dose Base Surviving effect control
method R treatment (d) . .
(g/hm?) number insect (%) efficiency
N-3 BN 48% REHLIL - 432 92.33 3 2.67 96.43+4.57a  96.93+4.16 a
HIHL BishHs EC 4.33 94.90£5.59 a  92.218.54 a
N-3 UAV Chlorpyrifos - regent 10 3.33 95.70 £3.07 a 88.12 +£8.49 a
A BZ L 48% REHLIL - 432 83.67 3 16.00 80.43£4.39b  82.19x3.99 b
Stretcher mounted  HiFNHF EC 17.67 78.71+1.65b  67.50+2.52 ¢
sprayer Chlorpyrifos « regent 10 21.67 73.82+2.79 ¢ 26.65+7.71 d
A EPO — — 97.67 3 107.30 0.00 +0.00 d 0.00+0.00 e
CK 64.00 0.00 +0.00 d 0.00£0.00 e
10 35.33 0.00+0.00 d 0.00£0.00 e

T 15 Ok 25 7OKRREM R BR85S P U A T4« prrfiik s [RISVEER IS AR/NE 553878 2 Duncan [RHT &0 2
RKGEAE P <0.05 K25 B3, Note: Surviving insects were averagely counted from the leaves of 25 hills. The data in the table are

mean + SD. Different small letters in the same column are significantly different among different treatments at P <0. 05 level by Duncan’s new

multiple range test.
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Table 2 The control efficiency for Cnaphalocrocis medinalis by N-3 UAV at late rice tillering

Fiilkcss RPN G S, G LY . LR R (% )
fifi 2 y - /><\ 7 0
Lo 2555 (ai) Day after Insect (ind. ) TE)&%( %) Leaf
Spray .. . Insecticidal .
Insecticide Dose treatment bract Surviving protection
method R . effect
(g/hm”) (d) number insect rate
N-3 e A 48% FEALIG - 432 3 25.50 1.00 86.36 £13.64 a 63.29+9.96 a
HIHL BiZhr EC 5 23.00 0.67 88.24+10.18 a  54.005.29 a
N-3 UAV Chlorpyrifos « regent 10 20.00 0.67 79.98 £17.34 b 58.33£9.55 a
BRI HL 48% FEALIE - 432 36.00 3.00 59.07=13.64 ¢ 42.56+1.59 b
Stretcher mounted BiEhHr EC 27.67 2.67 52.97 +10.18 ¢ 44.67 £6.43 b
sprayer Chlorpyrifos + regent 10 31.00 2.33 29.93 £17.34 d 34.72£1.20 ¢
25 %] R — — 62.67 7.33 0.00£0.00 e 0.00+0.00 d
CK 50.00 5.67 0.00 £0.00 e 0.00+0.00 d
10 48.00 3.33 0.00+£0.00 e 0.00+0.00 d

T BB 6 Ok 25 7ORREM R B RYSF2 %0 . 3R P P14 = prafiii

[RIZEHE 5 AR/ INEG B F 7R 4 Duncan [T

B PEERIAE P <0.05 /KF22 5753 Note: Insect bract number and surviving insects were averagely counted from the leaves of 25 hills.

The data in the table are mean = SD. Different small letters in the same column are significantly different among different treatments at P <0.05

level by Duncan’s new multiple range test.

RIBIET 5 m BB IARCR ., AL AL A b
IE0E 40% — W% - VR EC 480 g B TA RSN I5 | it
2455 5.10 d BT IRRCR 53518 50. 00% F1 63. 60%
55 N-3 BUTC N H LA U 288 ¢ AE b = N
5m ARG BORAA 2, b N3 B A B T LA
LTI 480 g Ak i BE R 3 m B A9 5 3 208 SR ARG
30% (F4), INF4 FIFE, CHLEZ1E LB iR AL
Tt F A% e a4 s S5 AL VY VR b 3 B 3
m BT VA RCRAL T 5 m A1 7 m; 523 H 24 288
336 384 g ME L & 3 m R BT VA RO YL T1E

Gp PHER RS 55 WL AR 2N I 25 480 g I B VARCR , Herp
N-3 BT N H LA BT 40% — W - Bk
EC 384 g BB iR REA G IE R R e
3 iFig

ARG AE KRG o3 BE 5 1 | 22 R 0 A R L AR
IR 1 7 6 TR AT O N-3 B I JE N B THRL
AT 2 G B s v R, 06 b e B e AR RV
ZAET X HHZE B 55 ML 285 AN AS [6) 46 2 BE R
[ L 25 it 245 I ¥ SR AT o0 BT o 45 SR B« K R
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Table 3 The control efficiency for rice planthoppers by N-3 UAV in different flight heights at the rice heading stage

525775, sl VeV s R Filfe 1 A (ind. ) ARHACR (%)
Spray - Flight Dose (ai) Surviving insect Insecticidal effect
Insecticide
method height (m) (g/hm*) 54 10d 54 10d
N-3 ZE N ETHL 25% MLIARR SC 3 75.0 7.50 5.70 95.20+3.20 a  96.60 +1.70 a
N-3 UAV Pymetrozine 60.0 27.70 25.30 82.40+1.80b 84.80+1.80 b
52.5 16.30 23.00 89.50+1.00a 86.20+1.50 b
45.0 23.30 11.50 85.70£1.60b  93.10+1.90 a
5 75.0 14.80 17.20 90.50+£1.70 a  89.70+1.90 a
60.0 14.80 40.20 90.50£2.10a  75.90+£2.80 ¢
52.5 21.50 23.50 86.20+2.00 b  85.90+3.10 b
45.0 16.30 7.70 89.50+£2.60 a 95.40+2.20 a
7 75.0 26.00 57.90 83.30+£2.80b 65.30+1.40 ¢
60.0 14.80 17.20 90.50 £3.40 a  89.70 £2.60 a
52.5 40.70 24.20 73.80+£3.20c  85.50+2.70 a
45.0 33.20 33.20 78.60 £3.50 be  78.60 +£1.30 b
T ZE L — 75.0 37.00 9.00 76.20x2.80 b  94.80x1.70 a
Stretcher power sprayer
25 XTI CK — 0.0 157.00 215.00 0.00+£0.00 d 0.00+0.00 d

T % HUBCH 100 JOKFEM B A T39%0E . R B 0 P I%L « drdiiR. RIZVEER G ARG TR R 4 Duncan [CHT 1) 22
EKIIGTE P <0.05 /K257 03, Note: Surviving insects were averagely counted from the leaves of 100 hills. The data in the table are
mean + SD. Different small letters in the same column are significantly different among different treatments at P <0.05 level by Duncan’s new

multiple range test.
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Table 4 The control efficiency for Cnaphalocrocis medinalis by N-3 UAV in different flight heights at the rice heading stage

it 2 75 = - BV 7 % HUE (ind. ) ARHHR (%)
Spray = Flight Dose (ai) Surviving insect Insecticidal effect
Insecticide
method height (m) (g/hm*) 54 10d 54 10d
N-3 #JC A FHL 40% %% - 3 480 2.20 2.20 83.33+0.57a  90.90£0.57 a
N-3 UAV LR EC 384 2.20 2.20 83.33£0.57a  90.90+0.57 a
Diazinon - 336 2.20 6.70 83.33+0.57a 72.68+0.67 b
phoxim 288 2.20 6.70 83.33+0.57a 72.68+0.67 b
5 480 4.40 6.70 66.68 £0.60 a  72.68 +0.67 a
384 4.40 6.70 66.68 +0.60 a  72.68 +0.67 a
336 6.70 6.70 50.00+1.00b  72.68 £0.67 a
288 4.40 8.90 66.68+0.60 a  63.68 £0.58 b
7 480 6.70 6.70 50.00+1.00 b  72.68 £0.67 b
384 4.40 6.70 66.68 £+0.60 a  72.68 £0.67 b
336 4.40 4.40 66.68 +0.60 a  81.80+0.58 a
288 4.40 6.70 66.68+0.60 a  72.68 £0.58 b
IR — 480 6.70 8.90 50.00+1.10 b 63.60 £0.58 b
Stretcher power sprayer
2 NI CK — 0 13.30 24.40 0.00 +0.00 ¢ 0.00 £0.00 ¢

TE 6 JUBCR 100 7OKREM A BT8GR, ROBAR AT« SRR, [RFIBHEE ARG T8 R IR 4 Duncan [T K2
RKGEAE P <0.05 K25 B3, Note: Surviving insects were averagely counted from the leaves of 100 hills. The data in the table are
mean + SD. Different small letters in the same column are significantly different among different treatments at P <0. 05 level by Duncan’ s new

multiple range test.
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