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EE I AEBRE B X3 4% 2 T
Panonychus citri B9 £ iE T

BEA KEE BAERFE PRE FME
(femgl K2, 2y S Yt 3 H A LR, 1M 510642)

WE. AWK T EF AR B sTAE & NS Panonychus citri #9 £ ¥ & 53 R A HIK A7 =2
E P A A EEArT R KRR T R AT A ARBLRE B XA A A R S M Rt B 9P 64 Ak 5 7B AR IR
AR, 4RE, F AT K AEBLE B XA AR A R85 R B R L P L AR AR R E A £ 10 ~
500 weg/mL R ETE B A, XA A A R 86 R B AL 22 24 h 89 LCy, = LCy - F1 4 62.92 pg/mL F=
346.02 pg/mL, LA FE A5 AR SR 3.7 fo 5.4 45 FPARFE 69 3.2 A2 8.1 45; /£ 100 pg/mL
BRI E AR T 42.9% T RIRE 6 SRR A AR Z ;£ 100 pg/mL F2 500 pg/mL RE T, 4
7236 h B XA AR 69 SR8 F 3 K T 80. 0% , 5 R L 6h & kB i sk E AR S . RO AT A
B B ATAAS A NS LA BT Ak A SRR R ST AR A AR e e e,

A . H AT RAEBLE B, AW EN, MG AR

Bioactivity of lansiumamide B against Panonychus citri

Feng Xiujie Zhang Guobin  Zhou Xingyang Deng Songging Wan Shuqing”
(Key Laboratory of Natural Pesticide and Chemical Biology, Ministry of Education; South China Agricultural University,
Guangzhou 510642, Guangdong Province, China)

Abstract: To explore the bioactivity of lansiumamide B against Panonychus citri, the dip-slide, leaf
residue and leaf disc methods were applied to study the contact, repellent and ovicidal activities of
lansiumamide B, respectively. The results showed that lansiumamide B at the concentration range of 10 —
500 wg/mL showed higher contact toxicity against female adults of P. citri. The LCy, and LC,, values of
lansiumamide B against the adults were 62.92 pg/ml. and 346.02 pg/ml after 24 h treatment,
respectively, and the toxicity of lansiumamide B were 3.7 and 5. 4 times that of rotenone, 3.2 and 8. 1
times that of azadirachtin, respectively. It also showed better ovicidal activity than rotenone and
azadirachtin with a killing rate of 42. 9% on eggs at the concentration of 100 wg/mL. The repellent rate
of lansiumamide B against the female adults were both over 80.0% after 24 h treatment at 100 pwg/mL
and 500 wg/ml, which was equal to those of rotenone and azadirachtin. Lansiumamide B may be used as
a lead compound of acaricidal activity for its excellent contact toxicity and repellency.

Key words: lansiumamide B; bioactivity; Panonychus citri
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I,2012) , H FAH A 4 TCE G 2 1 DLAR 2 Bl 3R N
F L E T TAE KA S B R T, S B0Z
AT ORFIREEE B2 . DR, o T R R K
4 AIRER BR B 73 itk 0 FR B A B R 51

)7 Clausena lansium (Lour. ) Skeels J& T =7
PR, 2o AT T R DX 3R B
STV LA &8 o IZm A BAT R A 1 24 385
P, A FER AWM (L et al. ;1991
Maneerat et al. ,2012a) , 3 % HA PR (2208 %%,
2012) [%E ( Maneerat et al. ,2012b) & IMLBE | PT4E
fk (Prasad et al. ,2009) 1t A2 G 35 BB 55 B ( Hu-
man immunodeficiency virus ,HIV) (Ng et al. ,2003) |
BolhsEE BUEJR L ( Yenjai et al. ,2000) A28 (F 2%
92,1994) SEVEH] i ECAHEYIER B 25 (a4,
FEWC I BAT G S 0 2% By AR | BR B TE P, 0BT
F1 H B O X A5 B 4] 5 Seirtothrips dorsalis (5K
FiH S5 2011a) AR WP MU Tetranychus cinnabarinus
(TKEGII 4 ,2013) K Sitophilus oryzae (355w B 55
2011b) (B N %F Lipaphis erysimi ( 738 75 F1AR K,
2005 ) A 1R 58 1) B 25AF FH 3 XL Echinochloa crus-
galli IRAIHIAE AT, HBAT ST AL BR 7205 1 (7 1
THAE 2005) ; X2 R RIHIR B Colletotrichum gloeos-
porioides FFEEMRILIFH C. musae 554 1R 5% ) 31 1#
P (XU 8755, 2008 5 XUHEEE 45,2009 ) o 88 KRB
LTSI X RIBATF I8 Escherichia coli 4 25 (7] %)
BREA Staphylococcus aureus 24 21 TR L EL BT 0 4110 1 5%
RGN ,2010) B B2 FY I O X6 3 52
Brassica campestris A GG L TGP, HIH 2R LT AH
TGP EAE (A RTT A 5 ,2005) o 8 F2 I £ BEdR
B x5 % B R i Botryodiplodia theobromae £ K
G B A ROR (GBI A ,2009) o

T ROHT A AEBEE B (lansiumamide B) & M AE Y
B A b O B AR B Y — R e 2 A e, B AR
SR AEYE R, R IR R m. p. 72 ~73°C
537N C H,;NO; 5 i TNl W% (Han et al. |
2013) . ZAL AW X SO Aedes albopictus ( Han
et al. ,2013) WA EEHL B, xylophilus ( R 77 4%,
2009;Yin et al. ,2012) MAHEH MK EH Pseudomonas
solanacearum (Li et al. ,2014) =S5 IE % A1 F 4
SRARIA TR (5K 3 B 45, 2012 ) 45 5 A7 AR 58 19 2E 0 3%
PE o AWTSE LIAE 42 Tl S % 52, BIF 5 80 BRI IR
el B O H A 903 1 i 52 ), LA R B B R I
i B BYRIRHE i BOB N EEBE I B S AT AR W)
G BT & A HE B AR

1 MR 5R*E
1.1 %8t

HE R AL M A% 2 NI Panonychu citri >R I 4
T AR A7 T B O A AR B At e 24 g A - I

PG W . 85 B R BEIE B (lansiumamide
B) ZRSEEG 25 S B 7 B P AR AT ;96 % ENPR R (aza-
dirachtin) JJR245 51 98 % 1 JBE R ( rotenone ) Jii 2454 BHA4:
XFHR 0 H 92 Sigma Al 1 mg/mL BB B HT A
FEWE G B bk B A0 ED AR 2R FL il 4l A S0 5 & e i
TN FLAE R A e - 80,

104% : LRH BN TSR, ) AR BEIFaeil)
1702-MP8 #4 Hi K ¥, 3 B Hamilton 2\ w] ; SMZ-
140 AU BB, 22 v B3 Sl 4R P b AR

NS

1.2 Fi&
1.2.1 ER#H NAERE B xFAAE 2 N6 ik &
W ¥ R R AR BRI B e TR R B 2R 2L oy
SR RERL 10 25 50,100,500 wg/mlL Z 5 i i
R FH I R IR BRI IR RS AR it o B U e R
W F 29 i — ity , S BEEPBU/N—80 Bl (ot
T P T A 6 o L 38 5 286 A U i b, R
20 3k, B TEIA IEIEA RS FR LN 4 h J57E AR
WA R R BIBRAET A, FEROR IS b RS Tk
RO PG o AR B R g VR AT I 2 T R
S5 s Ja , BRI, FIUE AR SR /N W B A4 5] ]
A2, BT T e 4C A B FR LN, TR
h25 £0.5C MXHRE N (75 £3)% SR L -
D=12 h:12 h WA TAMEFE 8%, AP 3 K
TR, LU1% (v/v) iR - 80 BYZKIE N XTHIR 43
FITE 12 .24 36 h KuAr 2558 id kAL T8 E I 11 5348
TR MAGIEFET =% FET - hRifE LB 2B 52 fih 4 JTU 2
SR8, TCATAT B BD R AET S, i sRAE T B0 It oK
A 7R B LCsy Fll LCyy o SBT3 = FET- H
B/ B x 100% ; BIESET-F = (AbHIRET- R -
XTHRFET-H) /(1 - XTREBET ) x 100% ,,
1.2.2 S5 # MAEBLR: B xAAG A RSk ed 297 7E 1
SR R 5 T 0 I DA et . SR AR
TeH A K R I IR AT
i 2% Bl — Pl B 1 4 Tl Bk | JCrE B — 20
THUEARA R IR LN, B Fr o B2 A M 6 20 Sk |
T 1201 RN TAEA AR H 780 24 h )5,
S8 M G AR, SR JE BT B B I R A R A 1. 201
FFTEC A AL BEZG 5 s, U AE W Kk 46 E BT,
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s T BB A A LI 40 Ri00, HIBRZ 4%
N, F MR AR R AR SR, B H K R
M, 5595 6 d J5 TR AR B e A A 00, 725 Xl FIE 21 B i
fRIT % B B B, LAAL BE 5P AT 95 10 A0 ] W
FET-MIbRIE, REALER 3 IRE A, LAZEIE KN 1% 1K
R IR - 80 S as I IR, R 25 R i s g Of:
HRIE TR SRR TH,
1.2.3 S5 MARBRRE B 3T AHAG A Rk o4 SR8 5 b
Z: BRI B4 (2002 ) J5 360 22 JF i DA SeE o
i AP A ARG P R I K BT R AR 30 mm (1 /N [R]
B, FFORAUE I Ik 9 A0 Frg - o X R — 35, SR ) A i ik
R T B AR M Y TE ST 25
URAR AT, oy — 0 FH VA A Ak B A A X R R R B
R N Sy T B e s R SRR 2 2 B 1 ]
WL G BB R KN —S 1 B A A% 4R
U 06 PR AE o R b, AR 15 3k, 3R 30 Sk R
ZINEEYSTRAL U] (0 Y 58 T AR A% T o i 2 1B — P
1 MERIE R IR R FEILE T 1. 2.1 FAFM AT
EMEFE, T 12 .24 36 .48 h KA i 5 0 A0 g 4k
(I Jok b s K2 SEAE AN TR ), T TSR R R

FANFRE A 3 R, ORGSR = (0 AR AR - Ab EE R
B0 /% UL x 100%
1.3 HIFESHH

K Excel 2007 F1 SPSS 17. 0 AF %R 56 504
PEATALER, W Duncan FOBT MK 225725 57 0 3%
PERGS

2 ZBRESR

2.1 BEXHFAEBRE B XHHE S TUH MR E

B ROHT R BRI B XA AR 4 TC 0 it 5 1 fih
AEHERN SRR R R EA DG (£ 1), 3 Fifk A
PO X O oS P i 2 e RV VR B BRI PR A T
B EI#RE MBERT, 500 weg/ml W EALFLE 36 h
B, 3 Ffk A5 T o A6 17 floh A% 6 A G B B 25 5, L
MIEFETZ R KT 96. 4% ;A FEJF 12 24 h i}, fa
Tl Y EFI AR 2% X 0 s %) ik 7% 3% 1 A 24, (HL 3 351G
T ROB A BERE B, AR N 100 wg/mL B,
B RHT AR B X R A7 4 JTCHG M o, 96 1 fioh 2% 7
PERTF 59. 1% , e 5 B0 B 28 A i 2% 3% 14 3 /7
T 46.6% .

R 1 ERETAEEBLRR B X AH A S JTCR I B B 2R i 1

Table 1 Contact toxicity of lansiumamide B against the female adults of Panonychus citri

e e (ng/mL) BEIEFET- 3R Corrected mortality (% )

Compound Concentration 12 h 24 h 36 h
TR B A BRI B 10 14.5£0.5 be 14.5£0.5 be 16.4 +0.4 ab
Lansiumamide B 25 16.4 +1.1 cd 16.4+1.1cd 18.2+1.0 ab

50 29.1+0.5d 31.0+0.4 d 40.0+1.7 ¢
100 59.1+0.5e€ 72.7+1.7 ¢ 72.77£0.1d
500 96.4+0.2 98.2+1.0f 98.2+1.0e
1 e i 10 5.0£0.0 a 5.1+0.1a 10.3+0.9 a
Rotenone 25 5.0£0.0 a 5.1£0.1a 12.1+£2.0 ab
50 8.3+0.4 ab 10.2 +0. 6 abe 17.2 £0.6 ab
100 15.0£0.5 abe 18.6 £2.2 abe 31.0£0.2 be
500 68.3+1.9e¢ 76.3+0.9 e 96.6+0.2 e
R 10 6.7+0.0 a 6.8=0.1 ab 13.8 0.4 ab
Azadirachtin 25 6.7+0.0 a 13.6 1.4 abe 20.7 £0.6 ab
50 8.3+0.9 ab 15.3 0.1 abe 22.4+0.9 ab
100 16.7 0.4 abe 23.7+1.4 cd 46.6 +1.3 ¢
500 63.3+1.0e 78.0+1.0 e 96.4 0.2 e

FPBE R = AniE 2 [FIBN RS AN R FHE R /R 2 Duncan FGHTE R 225K 7E P <0. 05 /K22 % 5%, Data are mean

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

TR R R REE I B X A AR 4 JTC il e G 6 1)
LGy, Fl LCoo 23314 62. 92 pg/mL i1 346. 02 wg/mL,
R Ay 234. 43 pg/mL Fl 1 863.03 pg/mL, E[I#f
M 199. 04 wg/mL Fl2 799. 10 wg/mL; B 5z Hr A

FEMERE B A9 fil % 5 7 20 il 2 (e R 1Y) 3.7 Fi 5. 4
fis BRI 3.2 M8 1 f5(3£2), FUEEH A
FEMERE B X R 4 O B A AR L 0 il R 06 M B0 &
B R IR AR 25 T T | BV R TG ML
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R 2 ERITAREBRR B XSS TR 24 h AR TS

Table 2 The contact toxicity of lansiumamide B against the female adults of Panonychus citri at 24 h

o " 95% i {5 X [l B 959% i {5 X 1] BAFAEGE RN R
= 0 95% confidence % 95% confidence Regression Correlation
Compound (pg/mL) limit( peg/mL) (pg/mL) limit (pg/mL) equation coefficient
BB R B 62.92 51.36 ~77.97 346. 02 232. 63 ~459. 41 y=1.0036 +2.2218x 0. 9626
Lansiumamide B
fa R 234.43 163. 19 ~305. 67 1863. 03 1757. 18 ~ 1968. 88 y =0.6695 + 1. 8272x 0.9423
Rotenone
B ER 199. 04 138. 61 ~259. 47 2799.10  2679.80 ~2918.40  y=1.7063 +1.4327x 0.9543
Azadirachtin
2.2 BREHAERR B X HHE 2 UK R IE S > WRHAREE A mEE e EE
N Lansiumamide B Totenone Azadirachtin
EaJERARAL PR /T 100 g/ mL i FCXHHHAR 42 1oy
JTCGG (7% 2% B35 1 it oAb B 2 P 2 A S 15 i 5 sl ) 5 80}

KF 100 pg/m B, 58P G bl e B2 188 I 2z 4 1
F+,500 pe/mL BFIK B 5K, Ry 10.4% , BB XA
i 2 T Y A BRE PEAE/NT 100 e/ mL BFZEAE3E I,
KT 100 pg/mL BF R34 AT,500 wg/mL W 3k 3] fz
K, N 87.0% . HERHIAKEBER: B WIZE/NT 100 pg/ . . .
I BN, KT 100 g/l 2808 171, 7 500 I ST
e/ mL AR I P BV A, 55. 8% , b Y i FHEL Concentration (ve/ml)
100 pay/mL IR, BB ARG B 9 7% 93 4 Bl R ARRBT R S TSR A=

F [ e 4 £ 22 4 TR (E1), Fig.1 Ovicidal activity of lansiumamide B to Panonychus citri
2.3 EHEFAEDRR B XS TOR IR 6 E 14

BUIETZE (%)
Mortality of eggs
& o
(=] (=]

(3]
(=]

1 L L

L

(=]

500

i ,3 Rl AL A 4 B 9Kk TG PE 35 /N T 55.85% 550 pg/

TR PRI e B £ 18 I 5 BB 3R 0 T A
TG M P05 420 FL AT — 5 ) K 5% 1, B A B Ak 2
AOSE NI 3G (2 3) o AR PEHJE D 10,25 pg/mL

ml IF | Bt 5 A JHR (] ) 2B K | 35 B T PR ez B AT
E[VBR 25 1) 3K 3BE 35 1 AR X A |, S 50% £ A7 I 3
0 R B (9 BRSBTS PETE 24 h BRI E K, R 71, 4%

R3 ERETAEEBLRE B X AHE % JTCH I R 5 Y 3R 8 i 1

Table 3 Repellent activity of lansiumamide B to the female adults of Panonychus ciir

EY WE (peg/mlL) 4K R Average repellent rate (% )

Compound Concentration 12 h 24 h 36 h 48 h
2B AR BRI B 10 46.0+1.4 ¢ 32.8+1.0b 20.8+1.2 b 15.1+£2.2b
Lansiumamide B 25 55.8+5.3 cd 33.3+0.0b 31.4+2.8 ¢ 27.3+3.2 ¢

50 57.0+2.8 cd 41.7£2.3 ¢ 53.2+1.8e 49.7+7.6 ¢
100 57.1+0.0 cd 69.6+0.0 e 82.8+5.1¢1 76.0 +4.6 fg
500 71.6 2.0 ef 82.3+£3.3 g 86.1+2.0 fg 79.8 6.8 fg
£ JHE 10 16.6 0.5 a 33.0+0.5b 3l.2z1.8¢ 21.1 3.4 be
Rotenone 25 20.0+1.0 a 48.5+2.1d 34.3x1.4¢ 26.0+0.4 ¢
50 52.0+1.0 ¢ 71.4 2.5 ef 43.8+1.8d 37.8+3.7d
100 59.8+1.1d 74.2 1.1 ef 79.9£3.8 f 74.4 +0.8 fg
500 67.3+3.2 ¢ 92.1+0.6 h 89.6+£3.8 {g 81.4+4.5 ¢
EIpR 2% 10 15.1£0.1a 13.9+2.0 a 6.2+0.4 a 6.2x1.1a
Azadirachtin 25 40.5+£2.3 b 44.0£5.2 cd 55.1+0.2 e 48.8x1.7 ¢
50 52.5+3.5¢ 49.4+0.8d 50.1+0.2 e 45.1£0.2 de
100 56.8 0.2 cd 77.0 £4.3 fg 83.6+6.2 f 71.6 £4.8
500 73.9+0.0 f 81.7+3.6¢ 85.7+3.3 {g 77.5+3.5 g

FPBE A E = AniE s [N EE S AN R FHRE /R 2 Duncan FGHTE N 205K 7E P <0. 05 /K22 % 5% . Data are mean

SD. 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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BE 5 SR AR . 3 BB I EEBEE B 7E 100 pg/mL
F1500 g/ ml. By 3K shE 6 P 357 il 25 Ak PHLEF [) %) S8 <
1836 h Ik E i K, 5390k 82. 8% #11 86. 1% , Z )&
TR, LS R 1 £ e T AT ED AR 2R AH 2 1d BH
B2 AR RE Tk B B X A AR 4 JTCI LA ¢ i 1Y) K 3kt
T,

3 it

AW IRF W], BB R R B B X A A 4
JTCHHG I A6 A7 AR e 1 i 7% | K sl 4% e R — 2 199 2% B
TG, XTI S 24 h 19 LCy, A LCy, 23 512 62. 92
g/ mL H1 346. 02 pg/mL, Hag ) 2 kIR 3. 7 Fl
5.4 % BB 3.2 TN 8. 1 4%, K N EEmBER: B
A PRI L 4 #54)) HU(Han et al. ,2013) FIFABF £k
AR T ,2009) 24 h B LCy, 73 %M 0.45 wg/
mL F1 8. 38 pg/mL, Hoxt = F M R IEEW B T
ARG 4TI 3 AT B -5 A B e ) vk (S Bt
FiA £k USSR FH 250003 70 1 A B ) DA R i AR BE 2
BB A3 WARRE SR 422 fik 245 50 WL 2 R flh T B O
TR A (2008 ) H3H , FH I 580k B AR 3 7 12 0t
2 A HUAKE T8 SR A AS AT 1 04 T 1S Bh
I AR (P2 R 52 24 i | 24 0] oF 3 (K BE 11 B
77, BTG5 A B R EE R, BRI, SE e 4R
BT A REBE G B X4 TUE B4 fil 2% 35 M, 75 0 2k &
TEBERBERI LA, 1 K 2 70) 5 A RE (Y 42 fil bl 25
FTAIRR, A2 i 2550045 U85 1 2838

TR HE EBU o R A7 4 TS B £14) 2% DI 335 P B
PRV FE R S SRS s 2R E TR
JALAF, 1995) 5 HE A R (2011) Hz i, 0 FH %5 3% 75
0.25 ~2. 0 mg/mL ¥ 5 71 ] PN X R AR 4 TCl f6 2% B9
WPERIEA KR, H 1,00 mg/mL £l 2. 00 mg/mL
AFRA AR B IE A Y, R R R B b3
WE/NF 100 pg/mL B 8 B0 36 M 208088 0 K
T 100 pg/mL 2218 T, 75 500 pg/mL 4k 3 iz
KEHE 100 pg/mL 4k R B G PESEEAH Y, 5
AT B E A R P B 22006 O ) 7 R CR
— 3, WORRAE B HH ARG B AR SRR 7E B
TE R AR 42 TCIHG Bsf 7T 2% B R A8 /D B A RO A3 3R B 34 e
(B8 s LA, B R IR BERG B A % B R 7T i
LB N RERE ) A AR A OG, AP R,
BRHTREME R B G AH A 4 Tl HLAg B v 1 AR
WM, R ONIE PEAR O A 22 0 AN Y (1982) 41 if, AH
[F1 2555 %o B g - i Nephotettix bipunctatus ( Fabrici-
us) OF AR PR 5 B0 & B BRI A B A G, AE

ABAESE (2011) i IE , S -5 Bl 4 1 22 52 0 R LA 3%
S om T 24 R 2 R A A 4 TG O ) Ml R ASOR AR TR
AIHE 7 e 1 R R LR R A AR HUE M W A
ABRTEPERREY) , (H O s R A | ORE  n )
AR/ WOnT DL e B 4 2 50 B | S A )
T L) T A5 R 5] B A B it 2447 9 B BRI TR
J¥e B B AR A 4 T R VB R AN B

BB RT PR IR NG BT AT ARG 4 JTCH 174 30K 3kt 7% 1
B b B AR B2 () 38 NI 1S h0, 10 wg/mL 1 25 pg/mL
Ao T2 SR s Ak S ] 9 S T T B, T BE S
e BALAS TR RRH ik 24 /D A U0 B A 4R
A, ST EARSE (2013) 4i3H 89 /\ A T A 52 U
KA i 4F %5 Cryptolestes pusillus ( Schonherr ) 3% ik #
P—F;100 pg/mL A1 500 pg/mL AbH 20 8K ke 15
SeTheEIE TR, Je Tt i T BE e e Uk BE A F I R B
TR 2 i 22 | A B (R A [R] R o e R 2
J5 BT RE S BRI AR BERE B MRS T | AR
FARRA K 15 T35 (2010 ) BEFE R RE T 0 I
ARMES AL WIS 1 BB ISA) BIR i A A — 2

VT JUAE  BiF i B BREE RIS R AR 2558 R A AE W)
A 24 2 [ N Ah ey a5 T A AR BT A AR A
A MAEY TR P PRI 23 B B A K AR TS AL G Y ER
L7353 A A= i 1 i o3 R Se A B WG OB Y Ak
PRSIV R I BUA G A kAR . AAWESE
#FE T ORI REBERE B (2% HUE R IE S B
BT i) L E S iy SRIE I ST d R PN IR d S iy
B PR e B T & i — B BAT T i & i
RIS AR 25 5 A i PR e A B B At T B
il AEHCR Ay R A 5 ORI P ATLBR A A 1 it —
WIRAWTIE
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