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1.1 KB

D5 7 . 56 £ R R 4 4 BH T AP Ol A
S BE AR AL 5 B il 0 A 3 AT U 3 Oy — SR AR
FT o 3t 357 L IE K P 4 AT BB Y SR ETBE . A
AEATHE 0.8 m, R 5.5 JT 8k /hm” A AE K 0

HH ) 487 B &) — B0, AR AR S A S oA 79, 50 1 [R]
6 A1 H AEAERI W 7~8 it A AL
Pk A 15 cm, M TETALFE RN 0,15,

2) WA RS o Wit 24 7] kg 9 A 35 e R 6
JRZGF) 600 g/ L mpHmk SC, 22 fH 4 = A= W RH 5 A BR
ANEAEE 5200 g/L T B v A OB EC, 75 MB35 S AE
PR A 700 R m) AR 77 5 1 F G 6500 15 224 Rk
ZGUTRU A AR AR R L I [ P AR O R G H
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AR YR 3 38 0 R FH 1 2 4 B 4 3 M 2 AR R B
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A LU-015 B 5mi sk, 3t 2 ASmisk , BER & 5 0.2~
0.3 MPa, Biil§ i £ 0.8~1.6 L/min, {08 9 & 4 ~
6 m, B2 12 LAE & B 2~6 m, ZHIL R
9 40 mm X 60 mm [ [ 4 R AR, Al 50 b R
A L5 R AL 2250 43 6 BT 2 i kR
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12 RKEH*E

D b iz g, i & 8 N Ab B, 255
FHAR AL PR B AN 1 Frok . 2 Fh 2500 24 2% ) Ja)
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L/hm® Wk & E 47 W8 % . BEAS AL BRI 4 4w
WE S BEWE IR 98 4 m, VEME/NIX A 90 m, B AN Kb B EFT
1R W55, AN v 5, Dy ol o 45 Ak 3L ) A L5 ),
AR (B E 4 m B BN SEAT GG, AR i 24
X JE AALHEAT 3 e 83k P UE AT 3k 205056 i 7 19 mE
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Table 1 Pestcide dosage and treatment
e o (L/tm>  Caftm
Treatment Pestcide
Volume Dosage
1 Mk HUk Imidacloprid 12 90
2 N 1wk Imidacloprid 12 72
3 Atk Bk Imidacloprid 15 90
4 Atk HE bk Imidacloprid 15 72
5 T v A B Carbosulfan 12 600
6 T % | B Carbosulfan 12 480
7 THi 7 A g Carbosulfan 15 600
8 T #i 5 A J Carbosulfan 15 480
2) U5 R LR Y VA VR A o TRIAT T e R R IS T i

T AE . FRBOEEKLT 0.011 7 g IR FRIBK, ER
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6o CICEE T AT I i R R
TER 22 1Y B K K AL S 43 )% BT o Wk B 515,25,
35.45.55.65.75.85.95 mg/L [ % W 0E 47 WG
DN B B 2 2P Jo A A BB 9 L s il b vt 42

WK R WA TEM AL 7 E3% hn 30.50.70.90
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HEEITIEM 3.6.9.12 m B35 LA, AN X Hh R
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Fig.1 Sample point layouts of unmanned aerial vehicle testing
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10 mL 2504 NARAE . IF T 52 40 43 0606 B2 11
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Ak 3 ) 24 W AR A
13 ERMBERESLE

WA Y 55 T R R B — g T T R P L
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2.1 FRELIERE B &k R ik B [ 0 3R

T5C 1 B 1 7% 2 £ B o U R 48 55 AT IO 43 ot
SEEE S L TE B 501 nm Ab 75 BR AT R Ik
FE 0~95 pg/mL B B RRL M WOIE v 5 EZ I
HA R ARG, L #h y =0.0313x2 +
0.0903,R*=0.999, HRRLLFEAE AL I R b (4 Y i 9]
WCRAE 91.6 %6 ~105.1 % Z [8] , & B 175 R 41 76 M3 46 it
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Sy AT TR R A
22 AEAMAERBREMNAFNERENZMN

D) AN [R) il 24 0 B W56 i 5 % ik H obk 350 AR i Y 52
Wi, SR FH G AALIE S, AbHE 1~4 2% R4 S M AENT
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pg/em’ Z I (F 2), MW 2 AT AL 7E R — Bk = T,
2 90 g/hm® /) Ab B 7E B RR AR AL 56 2 0 i b
M2 DR T 72 g/hm? (AL BE , 6 B 7E T8 A HL
% it E ol 3ok A v, B i 24 550 9 A R T ik e ok A
ML DR . A — i 25 &t Z 0 T . BV 5Ol 15
L/hm?” i 2b BRAE SRR AR A6 5 2 i b i) 25 W T AR o
T 12 L/hm® (403, 25 3 7w 38 i J A ALite 25 9
A E T ML BT,

FE A a2 R 72 g/hm” B R
12 L/hm® (4 4b BEAE AR AL 76 2 E 0% 25 W U AR i eI
MR AR R E 15 L/hm? i, 25 AE R 46 76 )2 1T
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Table 2 Average deposition of sample points and total deposition of single cotton pg/cm?
fb B it 25 5/ W/ KA AL E /m Sample location B g
(g/hm?) (L/hm?) L

Treatment j Total

Dosage Volume 3 6 9 12

1 90 12 0.404-0.08a 0.33+0.15a 0.32+0.10b 0.3540.07a 99.64ab

2 72 12 0.3740.07a 0.3040.20a 0.1040.04¢ 0.3140.15a 75.09b

3 90 15 0.6440.26a 0.5540.02a 0.4540.07a 0.2540.12a 128.04a
4 72 15 0.4940.14a 0.5640.11a 0.0740.03c 0.3140.04a 101.32ab

5 600 12 3.90+1.29a 4.37+0.78ab 1.51+0.60b 2.38+0.57a 801.59a

6 480 12 0.4440.19¢ 3.00+£0.32bc 1.82+0.64ab 2.6740.95a 613.92a

7 600 15 4.0040.50a 5.59+1.20a 0.7640.26b 2.3941.06a 870.64a

8 480 15 2.0840.99b 1.94+0.62c 3.07+1.05a 0.50+0.24b 620.17a

VE R O [R) NG b 2R AL PR ) 25 57 1 3 (P <<0.05) . F[A]. Note: Difference significance analysis were done between treatment

1 to 8.Means with different small letters in the same column are signficantly different at the 0.05 level. The same as follows.
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U AN K,

23 EWMARLH

D E AL i B vl s, e 2 By
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T R T DO AR R R T I T T Y 5 i DO AR
JE WK RO 15 L/hm® B A A8 i R 75 16 A9 55 3 U0
TR B 5K e e T K 3] 238.9 4N/ em® L FE MR AE IE I
FIZE IR B B 0.9~139.2 A /em?, Wik &N
12 L/hm® B, My 1E T8 A9 25 155 % 52 B /DN 55 00 %5
M 1.4~65.9 A /cm” , M AL T 10 0 55 % DU
B 1.1~110.7 4~ /cm?®,

2) % i Ok A, B3 R, fE 12,
15 L/hm®2 4S5 %5 4 55 N, A [RDRLAR K /1N 19 55
T R T TR T A 434 . 12,15 L/hm” B %5 &b
B AE RS AE M R OE TR 55 0 B B AR AR 113~
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25 =12 L/hm* 1A Underside
2508 —15L/hm* IEH Upperside
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ZIRUURRE /(N em®)

Density of droplet deposition
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Fig.2 Density of droplet deposition on obverse

side and reverse side of cotton leaf
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Fig.3 Droplet size distribution on obverse

side and reverse side of cotton leaf
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R 55 T UU AR B LAY IR 55 T T B 8 R R K e
WALy 12 L/hm? i, i B 0F T8 14 55 9 25 8 e/ i
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S Sy, F )R FH G N AT 8 25 B, 7 24 70 i AN AR
AT B0 o 38 4 0 R W R A R T 4R s 55 2
UL,

55 T RLAR TR /N 5 i 5 BT VA R 1) A
FZ— BRSNS i T AT 255 4l HUB A Y A )
FAERI AR SR 30~150 pm, BE/INVRLAR 1) 253 Lb K 55
LA B B IR R .t B 3 55 T R AR 43 A 4
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P 3 B v Je A AL T B8 AU AT LUK AR A i B o B ik
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Tt ARl 55 AR TE A L 55 T R AR BE /N S B /NRLAR 1Y 25
T4 52 B e 3 I 1 AE R s 7E i e .

25 b a2 i RN S U S 5 e o A AL S 55
2 TR A 0 R E Bt RS [ AR 1 24 5 g
R AN [R) £ it 25 15 7 . AR AE BTIISR A 15 L/hm” 1Yy
W% YR H R AT JC A BLIE 55 4l o 76 A AR it 3 T LA
32 1o 1) 55 TR AR B RAR /N 11 55 T R A, ik T
AL F BOAE i R A A A R RS R 15
L/hm® (4 W it 0F 47 T A LWE 35, f A A 42 i g
Z5 UL et B G AR B I B AL .
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Pesticide spray distribution of plant protection UVA in cotton field

HU Hongyan REN Xiangliang JIANG Weili MA Xiaoyan MA Yajie WANG Dan MA Yan

State Key Laboratory of Cotton Biology/Institute of Cotton Research ,
Chinese Academy of Agricultural Sciences sAnyang 455000,China

Abstract

the distribution regularity of droplets deposition during aerial spraying with plant protection unmanned

Spray tests were conducted with a 3SWQF120-12 fuel powered single-rotor UV A to study

aerial vehicle (UAV) in cotton field.Imidacloprid and carbosulfan were separately sprayed with UAV
under two spray dosages including conventional dose and 20% dose reduction,and two spray volumes in-
cluding 12 L/hm”and 15 L/hm?. Allura red was used as tracer to measure the pesticide spray distribu-
tion. The parameters of droplets were tested with droplets test card and analyzed with image processing
software DepositScan. The results showed that spray volume had a great influence on the droplets deposi-
tion of imidacloprid on cotton.The droplet depositions of imidacloprid on cotton were 99.64 pg/cm” and
128.04 pg/cm’® under the spray volumes of 12 L./hm*and 15 L/hm* with the spray dosage of 90 g/hm?.
The droplet depositions of these two volume groups on cotton were 75.09 pg/cm’ and 101.32 pg/cm?
when the spray dosage was 72 g/hm’.Spray dosage had a great influence on the droplets deposition of
carbosulfan on cotton.The droplet depositions were 613.92 pg/cm” and 801.59 pg/cm’® under the spray
volume of 12 L/hm*when the spray dosages were 480 g/hm” and 600 g/hm”.The droplet depositions of
these two dosage groups on cotton were 620.17 pg/cm” and 870.64 pg/cm” under the spray volume of 15
L/hm®. The results of analyzing droplets distribution showed that droplets density on the underside of
cotton leaves ranging from 0.8 ecm ? to 238.9 cm * were higher than that of upperside when the spray
volume was 15 L/hm?. The droplets density of the spray volume of 12 L./hm?* were lower than that on the
upperside and underside of cotton leaves ranging from 1.4 cm ? to 65.9 cm ? and from 1.1 ecm ™ * to 110.7
cm™ %, respectively. The droplets size of the two spray volumes on the upperside of cotton leaves were lar-
ger and ranged from 83 pm to 441 pm and from 113 pm to 418 pm.The droplets size on the underside of
cotton leaves were smaller and ranged from 72 pm to 242 pm and from 102 pm to 252 pm.It will provide
references for applying and extending UAV to prevent and control pest in the cotton field.
Keywords cotton; plant protection unmanned aerial vehicle; pesticide deposition; spray volume;
droplet deposition; distribution
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