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R, W &, FAF, FEHE, ARTT, R

(1. thEg R F2ERE JEET 1001935 2. A EOE A RS .o, 65T 100125,
3. ERIEEBE MR T, JEa 100193)

W OE.RXRAZAAYNESWALREASES T = AT PRAFMETEZ XTI L HRRE F
BEEAGEG R FADERG G GX LR, EREAN. ETFTRATERAEZRTRESRAZ
HREI 80 mg/L # & £ 640 mg/L B, H LN, {4 (% % P % ) M 148 droplet/cm® T & £

3 droplet/cm’ ; %-i# 5 E K 23 droplet/cm’® 4% & £ 131 droplet/cm” &, 2 LC,, ( 258 ¥ AR ) 18 0] A
1.66 x10° mg/L T Z£78.93 mg/L, PRAAMEREZRX TR L AL EE M AGEIL A ED
Fo 9047 A 69 BRIk ol LR E R %, 45040 A 69 Bod Ao 90°4 A w9 By LI AR B RV A
th LR ESARRERERTARDNA L, BRI HMXBLEREN. PRATLERAZTRT
BR 325 TR A 3 mg/L W, 46 25% & A 330 L/hm” & 55 6 2 R a6 25 % & 4 %1 A 525,750
#2975 L/hm” #94%, Z5+k B FK-F (P <0.05) ,12)5 3 AR BZ A EAREF R EFH
(P>0.05); %25 MEHREH 4.2 mg/L B, 330.525.750 4= 975 L/hm’ 4 #5425 i & 18] 49 5 4
HREFHARZEZE(P>0.05), B, RABDFHARRPZ(VMD =128.9 pm) 48 3 2R R E
(4.2 mg/L) "t 508, PR AT H ZOR TR 3 R D Bk R B R B s 2R, M BL3e 25k
TR EEAK
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Effects of concentration, droplet density and spraying volume on
efficacy of emamectin benzoate against Plutella xylostella L.
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Abstract ; The relationship between concentration , droplet density, spraying volume and the efficacy of

emamectin benzoate against diamondback moth were studied by the technology of bioassay in
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laboratory and field test. The results indicated that the LNy, ( median lethal number of droplets per unit
area) value dropped from 148 droplet/cm’ to 3 droplet/cm® when the concentration of emamectin
benzoate increased from 80 mg/L to 640 mg/L. The LC,, value of emamectin benzoate changed from
1.66 x 10> mg/L to 78.93 mg/L as the droplet density increased from 23 droplet/cm’ to
131 droplet/cm’®. The maximum deposition of emamectin benzoate was observed on the front side of
glass slides with 0° angle and the back side of glass slides with 90°, and the minimum was observed on
the back side of glass slides with 45° angle and the front side of glass slides with 90° angle. The
deposition of emamectin benzoate on cabbage leaves was affected by droplet size and concentration of
emamection benzoate. At concentration of 3 mg/L, the efficacy of emamectin benzoate in fields
spraying with 330 L/hm’ was lower than that of spraying with 525, 750 and 975 L/hm’. However,
the efficacies in fields spraying with 525, 750 and 975 L/hm’have no significant differences. At
concentration of 4. 2 mg/L, the efficacies of emamectin benzoate spraying with different volume were
similar. Hence, emamectin benzoate exhibited excellent controlling efficacy to diamondback moth and
the spraying volume decreased significantly under condition of spraying with smaller droplet size
(VMD =128.9 pm) and higher concentration (4.2 mg/L).

Key words: emamectin benzoate; concentration; droplet density; deposition; Plutella xylostella;

efficacy
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1.2 ZH5iEH 1.6 HEEMYERERFHEBRE/NRBEIEFIR

90% H 2 3t B] 4 1A 2 % B IR £ ( emamectin
benzoate ) J5 24, Wi VL &R VT AE WAk 2= Iy A BR 2 7 5
1% W24 5L BT 4 ) & 28 W R 4R 2L 7l ( emamectin
benzoate EC) , I & i 4k T4 FRA A A4 785. 5%
PERRELL, B RRRHIT ST BT s AR 24 Sy 23 i
1.3 ikH

INFEWK Plutella xylostella L. 3 %) H, ti
A MVl B ) PR A I 5 I D B 2 T B | FE A
SN IR (26 £2) C, HXHEE 70% ~80% ,
JEHRIRE 100 ~400 1x JEHEMFE] 16 h/d 4R S, LIE
fief T I S
1.4 EFUEREREENE
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HSHERS . REFHE, G ZHEER T TEAL
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Fig.1 Device of droplet collection
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1.9 ZUEAIE

FIHT SPSS12. 0 #4315 LC,, 18 LNy, {8 S He
95% E AR,

2 ER5HH

2.1 FROFREME
ZERFH 1£5.0 ~95.0 mg/L U, TR K

2.2 HAEEMARZFARBFEAINNEHEET
RZEERNHE

F(FE % BE (LN,,, median lethal number of
droplets per unit area) /& 48 L 50% ik HL B LAY [
FRUE AR 500 85, AT 3 s 25 O /N T 24 A o i R 2
THAAG R Al & A S5 T VR Ve L, X T
FEE RN ST, 32 = 29 B s R S LN (DR 035
RAALG 5 [T % TR 25 W B i Wk B, B 25 T /N
BRI B R Y

F2 1 AT . Y 25 W o A R B A 80 mg/L
HIN 2640 mg/L B, HY 2Rk B 4 R 3R R 1R
XF /N Mk ) LN, {H M\ 148 droplet/cm® T [ &
3.00 droplet/cm®, FI U, | 245 ¥ i 3 X6 HHY 2 S BT 44k R
RARHIRER G IR/ IR B LN, (A B 2552, B 7E
—EBGKET , F A 25 W 5T i Wk B2 B340, i 245
A D 5 (H 2 2 RV O 80 mg/L B, 55
% B M 23 droplet/cm® 42 5 £ 131 droplet/cm’
B, NSRRI FETRAUM 35. 7% HEHNZE 47. 4% (%L
PEARZN ) B2 25 9 5 o TR B I T — g K P B
et 184 10 5537 %5 B AN RE B = L BB ROR |

®1 FRGHEAEBREFGTREEMERRLPBRIBI/NKEHN LN, &

Table 1 LN, value of emamectin benzoate against diamondback moth at different concentrations
2GR TR [ml I Jy e LN;, (95% CL)/
Concentration/ ( mg/L) Regression equation (droplet/cm?)
80 y=-1.60 +0.73x 0.88 148(91.7 ~1.80 x 10%)
160 y=—-1.01+0.63x 0.94 40.1 (14.5~64.1)
320 y=-1.21 +1.23x 0.90 9.60 (2.50~16.8)
640 y=-0.46 +0. 98x 0.98 3.00 (3.10 x 107 ~8.90)

2.3 HEEMEFRREFBRERGTT/NFHEHT
H R BE B E

H1 2 2 7T R« 2459 5 17 2 T 0 TP A B BT 4 T R
S NIRRT S ARSI S A I
M 23 droplet/cm® $#5 & 131 droplet/cm® A,
LC,, fHM 1. 66 x10° mg/L F[%Z 78.9 mg/L, Bl
Bl 25 % R LC, (H 2 TR, mT L,
B B PRI 25 T %% 5, B AB ORI 2 JE B 4 TR 3R
2R R R O6F /NS i R4 1 B U6 R SRE LD 24
FE FH 50 5, DT 06 e 24 AR R RN X BR B Y
AR/

2.4 FEREMAFREFARIETBOHONE

2.4.1 ZE#HF KR LA E WEIIALER
FHAHIRIE K W25 2540 T, 55 Tk 72 AN [ A 80886 7
PITTAR EEATA], AR EN/ME IR 0° 1E 10 = 90° /2 11
> 45°1E T > 45° K1 =90°1E i, 245577 0° 1F 1
F190° fz 1l L UTAR ok, 3X AT RE S 0° 1F 11 44 3% A
EEE AR HICH A A 2 R R A G R
SR 90° M FA AL 45 F 75 57 T B2 W 2% L {H 90° [
THEEPH 3 /IN T 45° 1 TH A — 2 P, X ] G2 3
90° J ML 45° 1E M4k 3% i B UTA R S IR L Bl
WSk 1) 25 AR AR I 16 K 25T TE [R] — 1T A 1Y
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R2 FAREBFZELXGTREENERRXRBRIBI/NEEHN LC, &
Table 2 LC,, value of emamectin benzoate against diamondback moth at different droplet density

e E mEpy 2 LCs,
Density of droplet/ ( droplet/cm?) Regression equation (95% CL)/(mg/L)
23 y=-2.09+1.31x 0.96 1. 66 x 10% (1. 37 x 10* ~2. 04 x 10?)
40 y=-2.98 +1.39x 0.98 1.42 x102(1. 17 x10% ~1. 73 x 10?)
55 y=-3.73+1.7x 0.93 1.29 x 10%(79. 1 ~2.20 x 10?)
68 y=-3.44+1.73x 0.95 99.2 (69.6 ~1.40 x10?)
131 y=-3.07 +1.62x 0.96 78.9 (57.0 ~1.10 x10?)

®3 FEEMARZFRRAEISRMAHKS LHRRNE

Table 3 Deposition of emamectin benzoate on glass slides with different angle

2HIUUIR R Deposition/ ( ug/cm?)

WS
Nozzle type 0°1E i 45°1ETH 45° J [ 90° J It 90° 1E TH

0° front side 45° front side 45° back side 90° back side 90° front side
ST110-01 0.87 0 a 0.62+0.03 b 0.45+0.02 ¢ 0.86 £0.04 a 0.46 £0.03 cd
ST110-02 2.01 £0.08 a 0.72+0.14 b 0.58 £0.02 bc 1.79 £0.08 a 0.46 £0.03 bd
ST110-03 2.01 £0.13 a 0.83+0.16 b 0.52 £0. 06 be 1.79+0.12 a 0.47 £0.01 b
ST110-04 2.00 +0.06 a 0.88+0.05b 0.67 +£0.02 b 1.94£0.20 a 0.54 +£0.002 b

T : AT 5 FREA A1 R 3 ) 25 5 2% (P < 0. 05)

Note : The value of deposition with different letters in the same row are significantly different at P <0. 05 level.

#HP A BTSN, (H Y 55 AR AR i &=
—EERT, 25 AR B 3 e b A DB B ks AR
R,

2.4.2 fHEAREHARE BERATUEH.
FEH AT, Y25 B W B 3 mg/L 25
M 330 L/hm® B0 % 525 L/hm® B, 2557076 H ik
Mg ERDIRRE2ZER B E (P <0.05), #F—P85
R B B2 AR TR E 2R (P >0.05)
MG E R 4.2 mg/L B, 4 Pt 25 B 51
FIEH N A LU R R E S, Wik, i
FH S BT 4 P 20K FH IR SR Bl A H /N SRk e it 24
WLy PN RESR m 2R H E M i BT &,
F T 25 T 8O 27 R TR 2%

x4 AEBHREZFHTREEMERER
ARBEHENF EHRRE
Table 4 Deposition of emamectin benzoate on

cabbage leaves treated with different spray volume

i 25t IR
wgopy RO MR
Spraying Deposition/ (ng/cm”)
Nozzle
. volume/
e
yp (L/hm?) 3.0 mg/L 4.2 mg/L
ST110-01 330 120.08 +7.41 a  144.83 +12.03 a
ST110-02 525 150.27 £15.66 b 166.56 +9.55 a
ST110-03 750 154.53 £+16.39 b 173.69 +7.76 a
ST110-04 975 162.78 £12.12 b 176.08 +13.23 a

1 [RIFVEIR G SR R R W35 ) 22 57 i 35 (P <0.05)
Note; The value of deposition with different letters in the same
column are significantly different at P <0. 05 level.

2.5 AREEARENEREESERESENIIT

H e 5 FIE 2 W] Bl B WSk 55 i AR R AR Y
B B2V AN TGN, 55Tk 2 AN R A R
[l B 8 im0t 25 W & A\ 330 L/hm® 3§ &
525 L/hm’ B, S5 % L & 22 5% (P >0.05) ,{H
FE T RN 0. 94% PER 2 4.27% ,ERIK D E
IKF-(P <0.05) 5 Mita 253 1M %750 L/hm’ i,
-1k 2 B R 55k 7 i SR Y I S AR v 5 T 24 Y i
— RN 2R 975 L/hm? B B 9K 2570 3% 5 @ 5 4 0
(P<0.05) (HE M4 MR BATE ERARE (P >
0.05) .,
2.6 HEZSRENZE R B X /NS4 M E B AR
sEA!

oREE R (FS) RW, MAWTEWRE N
3.0 mg/L B, Jiti 25 ¥ & M 330 L/hm® 3§ jin &
525 L/hm* i}, A fnb 25 5 5 2 ik B 4 1) 38 8 g
AR /N 32 09 1 5 36 5 L (H 4k 2 398 it 25 T
a2 v B AN E R B R R B TR AR, BT
HREHWIRE, SARMEBRERSE
4.2 mg/LB 4 Pl 2y W &2 55T, 2550000 H
S i) FE (] i IR AR TC I 25 5

P 2 SRk R IR T Sk 555 )5, 25 i 2% B < 1 i
ENEST A RE ST ok OE & S P €PN
ASCRT DAAE Ay T2 T A FY 2 35 B 24 7 28 8 F T g i
55 i, T DAAE A BORA 2 it 24 W 1 5 5 b
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x5 HREMAHIEXPRILEZRS LA RKEXHIE/N S B 5 A RO
Table 5 Effects of spraying volume and concentration on the efficacy in fields

against diamondback moth of emamectin benzoate

B I630UR Efficacy/ %

BELALS . F R R
. Spraying Droplet .
Nozzle — {&FHf% . Coverage ratio 1d 7d
) VMD/ volume/ density/ ¢ droplet, %
ype B (Lm?) (droplevem®) O TPV 3 0 me/L 4.2 mg/L 3.0 mg/L 4.2 mg/L
ST110-01 113.3 330 19.90 £3.52 ¢ 0.94+0.16 c 63.63 +11.41 a 87.64 +1.54 a 74.92+4.04a 89.76+3.87 a
ST110-02 128.9 525 21.20+£0.10 ¢ 4.27+0.08 b 85.86+4.36 b 89.73+1.94 a 86.09+3.99b 92.85+1.87 a
ST110-03 145.0 750 31.27£1.07b 10.48 +1.37 a 88.08 +2.13 b 91.44 +£3.22a 91.41 £2.86 b 93.15+2.37 a
ST110-04 152. 4 975 64.03£1.01 a 12.64 +0.48 a 88.15+1.74b 91.37+£2.00a 91.69+£2.52b 96.51 £0.06 a

T [R5 P 25 0 B 25 el Rl R B R AR 5 T RE AR R R 22 573 B35 (P <0.05)

Note: The value of droplet density, coverage ratio of droplet or efficacy in fields with different letters within the same column are significantly

different at P <0. 05 significant level.

CEAHIE 2.5 2.6 TR ES A, e R T H
IR A R K R AR BT A H B L /N SE R Y
MRVl 3 mg/ L N 4 25 T AR A R 1k B
& 2B A, BN Sk W5 557 i 1 AT LA J2 /)N 32 96 B ¥
T A MU A 2 2C 5k & 2D FrifE, W
IR BSR AT LA BB AR (H 2 2 TR 2% , 75
ERRE W R, MW RN 4.2 mg/L
B, AR S DTSR IR B 2A Brife, BIIA A %5
[t ] LA A2 By 6 5 T AR 25 T DU AR 35 3
K 2B ~2D i, WA A R AT LK BIRCR  H 4
EGIRIR DY | T SR R 2

A B C D

A.ST110-01; B. ST110-02; C. ST110-03; D. ST110-04
2 TRBAREFHTERZEEMESXRLNF
Fig.2 Comparison on the density and coverage

ratio of the droplet under different

spraying volumes
3 itig
A 5 BT IR AN Wi IR RS A T A Wt B
T LA B VETUAL , 25 W0 il 25 T 55 i

SEH RIS IR AR B UIA G Y2 T R
JEE SRR, S PRIk BT A S8R I T At 24 35, AT i

A

¥ ILZ WIS 5 TV B ok i, 25 ol B 25T TP 2455
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5 T Jit AVt 24 R e R R ) MR Lt
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RO TR
A 25 W IIAE B 1R FE AR B B — 8 1 55 0 5%
A RE AR B IARCR . 55106 85 BE XS T 24537 1) By
AR R B AR SY W, 2455 i A A
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