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Effects of Myrsine stolonifera extracts on growth and development
of Plutella xylostella larvae

WANG Xuegui, YU Ting, LI Qian
(College of Agriculture, Sichuan Agricultural University/Biorational Pesticide Research Lab, Chengdu 611130, China)

Abstract: [Objective] To study the effects of Myrsine stolonifera extracts on growth and development of Plutella
xylostella larvae. [Method] The bioactivities of M. stolonifera root, stem and leaf methanol extracts, and ethanol
fractions of methanol extracts through macroporous resin against P. xylostella were determined by disc leaf method.
The effects of ethanol fractions of extracts through macroporous resin on P. xylostella growth and development were
studied. [Result] The root, stem and leaf methanol extracts of M. stolonifera and ethanol fractions of extracts
through macroporous resin displayed stomach toxicity against P. xylostella. The 50% ethanol fraction of leaf extracts
had the strongest insecticidal activity with an adjusted mortality of 75.56% after 72 h. The 95% ethanol fractions of
root and stem extracts and 50% ethanol fractions of leaf extracts showed strong antifeedant activities and growth
inhibition effects against P. xylostella larvae, with the antifeedant rates and growth inhibition rates over 90%. The
extracts affected pupation and eclosion of P. xylostella. [ Conclusion] M. stolonifera extracts display strong
insecticidal activities against P. xylostella larvae. The insecticidal ingredients and mechanisms should be further

studied.
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W R A 2 A A — B R B T A&
NIRRTk A PR (SRS i R SR G
I RH F AP R N B A A
RGN RE, NI TR S8 22 4 2R
SRR Ry, o L A 24 (0 A RS R A T R A Y
BRI, 2015 R E LR H 2] 2020 FARAGF
WEKEATNT R, EREE B K K447 LET
R, o “ 87 2ok, A SAUEHERA S
AR = A AR 2, SR OB B Fa 2
HEE . IR KT 5 PR S s 1, TR AR 25 2
B BARANY A 7= 1t 72 5 S B B R ARk,
T EHEIEAR 25 05T, U HAE YR 2 HOi 1 i)
HRIER L, I KEM Folium isatidis 11 1E T BE A
£ BT U Nk Plutella xylostella BAG 350
MERERD, FFEFORINZRY Datura
stramonium FKFE XS NI R I AR & R R
T KB RSB T K AN F Jatropha curcas
Fh ¥ LR S BRI /N, 48 h B IEAE T %9k
93.6%; Vanichpakorn 25" 58 K I ZE 7 Veratrum
nigrum W T8 C W CFEEFI P R $2 HU 0T 7N Sk 4
HU R R SV, Horh LR a2 i
A3 W2l U LCso {731 4 225 #1335 pg'mL ',
Cespedes FI MWLM TR AIEK Calceolaria
integrifolia "R IR i . = A1y R o 0 &2 R
Callosobruchus maculatus T35 755 Z 3N H Epilachna
varivestis %) LRI AR 58 1) 4% &1, 7E 500 pg-em”?
P& N A BUE & 5 4 AT R IE B 40%~81%, 7]
BUAE v A d gl BT A F] 35.0%~88.9%
Pugazhvendan £ 7 R B Y Artemisia argyi 1E
CEE R X IR B #E Tribolium castaneum
s YE Ao, 72 h IR IEBE T FIA B 58%, KE T
Tephrosia purpurea {18 Z.BaHE 7% HIEEIR 2,
72 h R IEAET RIS B 52%. TP BRI S T
B Bk BRI A, 38R LA 9 & R B BRI
Je FAE YD, e B TP R IR SR AU R th A R 2R R
AN, EALEBE S AN S T 2 ARSI BRIt

FEHHERAT Mywsine stolonifera “N'54:"FF} Myrsinaceae
BRAT R Myrsine 1Y), R E G5 fH A Wil
I3 AT — M SRR AT AT S B, L
AL PR W Musca domestica~ ¥ 1L Aphidoidea-
H ST Aedes albopictus 55333 L H B & 1 7% B
TP, T DL X /NS Plutella xylostella W) 5%
HOE A K B RS T . AR Sl s
BRAF HRESZ I R AL AR i A [ 188 23 0 /N S i

3 WA TS T , W08 B L A s 1, DU
BT RF G R AT PR A ER AR
1 MRS T
1.1 #H

/NS 2011 AF R E AROD R A R R A AR
54y 7B B S 00 = 5 1R  BIURGL R, DLECR 1)
WA E kR IR RS, A IR KA N IR FE
(25£1) C, HMIHEE 60%~70%, YA N 14 h J¢:
10 h %, LA 3 Wi 52 5 12 h 4t il .

JEHAFAR L 2RI 2011 42 9—11 HRH
P )T 1L B 5K AR KGR AR X, B PR T
25 YRR B 0T 9T BT 5 B oR R 7L R N 5

PR FR AR5 AR 22
1.2 7%
1.2.1 FHHRGRI SEHERENH AR, =
AR, 224 ¥ Ao 15 3] 60 H kR 8.3,
10.0 A1 7.5 kgo KA RIE, NS AR H
FEHHAT IR, Rk IFRSE: 72 h UL, WA B0k, 12
P& 3 I KPR AU A FE IR 4h, 4 AT BIAR L ZE R0
R EEFEECY) 1 32841 680 A1 1 250 go LA
D101 KL BB AE A #idk, SR K Ko 30%;
50%- 70% H1 95% ] ZBEX T 45 i R =5 FH i 42
E) (KR 458 B W20 0 T, 460K 22 808 o3 AR AR, 04T
B )T ER L, 13 2R 255K 2 HE) 15.03 g, 1R
£ 30%- 50%- 70%- 95% [ ZBEHEHL) 5
N 10.31. 14.25.13.99 A1 18.71 g; M- /K E HR
19.24 g, e N 30%- 50%- 70%- 95% ) £ FEHEHL
Y1y 5N 12,55, 11.26+ 13.45 Fl1 14.78 g.
1.2.2 FEHEY AT DNEBAERZLFTOH A W
AR v SRR NS, 3 W AR KR
B . FREBOGHZATAR 22 H B S ) %
0.1g, i 1 mL PR ERVE AR, F28087K € 23] 20 mL,
43 SRR B FE N 5 mg-mL ' R T LAA
@lﬁ/ﬁﬂﬁjﬂ?}f Elxﬂ’ﬁﬁ’ 4%%ﬁﬁ$ﬁ]g’i Brassica oleracea
BT B4R 2 em RS, R NBERE R 10s J5
BCH S W J5 TBON BB 40 PR 9 1) BB R 1S FR 1ML (9 em x
9 cm)H, FENLALN 4 Fr b, IR 10 K71
TRALEE 6 h 1) 3 W4 i, BN AL 3 IRE B (EEEA
R RTFREURE L)) S ) R i 5, FRAERE R -7
5 )2 FHANET FL I & & /N FL R AR EE S, 75(25+1)°C
FRdU= NI IR, BERE 24 h BT 25 AR . 12, 24,
36+ 48. 72 h J5 5 Bk A id s 4 BB T A L, R

524 F1 48 h ARSI ER
http://xuebao.scau.edu.cn



5 ]

F2 5T S5 OUH R SRR NS HR A KRR BRI 63

SET R =H0T A U U< 100%,

RRIFFET % = (Wb FRAET 5% — 25 PO BAE %) /(1 -

2 R IR T2 38) X 100%,
AT LA 28 = O AL T- 35 4 I e 48 o ot — A B4
S U H 1 0 ) /R RS SA A4 T B 0 x 100%
123 EWS AT IEREE MR SCHR[14]
{1%) 77 25 W S I A2 B A %of /NS i 3 168 4y ) e
PR s A B AR R E T . S R I
AN 2 AR REAN 2 fr 0 BRI, A2 B RE, 7
T 24 48 h J5 FIAAFR 5 b 4 2 o) AR TR, HFH 5
AR,

B = (S appm =S gram)/ (S g + S gz ) X 100%,

I, S s S o 73 590 7 7 e HERIT A 34 PR B TR AL
1.2.4 Z@oRB st ER A EE KN
S ERAT R L AR 2R A SR I 4 D101 AR
FUWR B 8 i 2 BT A5 B K E A8 9 < 30% () SRR
I3 50% () LEEAR 53 70%(0) LBEENE 73« 95%(9) &
T 08 73 X /N SRR R A= e PR . SR 1.2.2 BT
W, KEFE 12,24 36. 48, 60. 72 h J5, iC 3% &% AL FE /N
SR I FE TS DL, A5 24 48, 72 h HUA SR &
Jo T HCR T AR, TR AR IEBE TS 56 | AR i ] 2R
MR FEIE B &R, S F RS MR, ik EY
TR 1~2 RS .

125 SBaRBYSNEEAERL B SR Z
HB1.2.2 B9 0 HERRFR A 403 14 558 v A AR 4 4%
0.4 g, H 1 mL AV fE, FFH w4 0.1% 1] Triton

X100 & E 2 F) 100 mL, 3 5B ) H R B N
20.00- 10.00. 5.00+ 2.50+ 1.25 mg-mL" [ [F A
PLo 9 1% IR BRI IR 25 R E . B 8 B 5 v s
FHEEM BY RY 3 emx3 em FIIE T, IRAMHAWEH 105
Ja B B 5 TBON S AR PRI P — 0 1 R ) 33 57 ML
(9 cmx9 cm)H, REILG 1 Fy AL 38 HASE, A B 42 N
15 SKYLHRALHE 6 h 1) 3 884 i, REANALIE 2 IRER
(TEH N B 2 1 E R AR 2 19 L4y ) S AR T &),
G 24 h A HRE, 7T 72 h ARG HRE, 2 )5
BT RN . 72 h BURERS 12 h AL 20 /N SR
IFET: S R B DL, THEBET R RIEFET- 2R fhi
RAPIME.

2 ERGTH

2.1 FRESHEEIIRT N 3 B 4R RS SR R

K 1 NGHHERAT H B SR B0 /N SR 3 18 4))
B R AR, 3R 2 AT RS R
NGRR3R R AKRE R, WK 1A LUE
H, I ERAFAR . 22 I EESEEUY)(S mg-mL )X /)
Sl R I — 8 1) B FEAE L, FE DL R AR
Wi ik, FLYE 72 h B2 3 i T SR B i vk
(P<0.05). M7 2 AT LA th, HH0 Y BE SR B0 /N3
ik 3 W 4R 24 h (AR T E DR R OR, IE F
34.77%, TMIA{E 48 h J&, JTA7 A B2 44 o & 40 1) e 35
B, A 250 R B ECP P A o A AT 2
TS PR B AR I A #2(P<0.05) o

R 1 EMTERTEREHRERYINT /N2 3 B4RV B BIER ©

Tab.1 Stomach toxicity of methanol extracts against the 3rd instar larvae of Plutella xylostella

BIEFET 3R /%
R BRI 12h 24h 36h 48 h 72h
Uic] 30 0a 3.33+0.33a 6.67+0.46a 6.67+0.46a 10.370.67ab
ES 30 0a 0a 10.00£0.56a 13.33+0.74a 23.70+1.47a
I 30 3.33+0.33a 3.33£0.33a 6.67+0.56a 6.67+0.46a 3.33+0.35b

1) B 3 445 )5 LB — A8 R T84, K& £+ 7 23 (P>0.05, Duncan’s %),

®2 KM ERF RERIR BRSNS 3 WA R AR R EHDHI =
Tab.2 Body weight inhibition of methanol extracts against the 3rd instar larvae of Plutella xylostella

, - 24 h 48 h
PR RAES B e e RRRE % ARhme AR
lise 30 1.31+0.74 2.03+1.13 34.77+1.99a 3.04+£1.69 13.54+0.77ab
E3 30 1.30+0.73 2.20£1.22 19.98+1.25a 2.93+1.64 18.86+1.22a
- 30 1.37+0.77 2.20£1.29 26.10+£1.62a 3.28+1.83 4.84+0.32bc
X 30 1.39+0.78 2.51£1.40 0b 3.32+1.83 0Oc

1) A7) B4 )s LAR — AR 384, &7 25+ R 2% (P>0.05, Duncan’s #),
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2.2 e SRAFEREF LR ERAAIXS /N SR 3 iR 4h R AY4E
_IEMS
3 IR AT R SR U R /NS 3 e 4
PR RE R, AR 3 AT RAE ), D6 B AT 25 AR
I 4 I 3 D 0T /N SR 3 % 4l U R B —
SE AR RS TE. 78 24 h I, 280 RE4R IV 1k ik

P R SR e G RS m, W & T
FH 2 B O 4B £ PE(P<0.05); 7E 48 h I, 5 Ab 3
i VTR A E i — R, (iR B 1R
MBS A T B, 25 PR B2 B ()96 B0 1R B 2 iy T
R AR B B PE(P<0.05). LA LRGSR, JE
ERRE B 5T B RBUR BRI N 2SR

R 3 ERMTERTEREHR ARG /NS 3 B4 RANIERIEM Y

Tab.3 Antifeedant effects of methanol extracts against the 3rd instar larvae of Plutella xylostella

24 h 48 h
PR A ik B R 2/% MR/ % e BRI 2%/ % I A/ %
Uik 30 35.93+2.09ab 46.56+2.65a 38.78+2.17a 24.85+1.39b
= 30 39.43+2.25a 46.71+£2.61a 44.84+2.53a 37.46+2.11a
by 30 21.75+1.27b 33.89+1.89b 24.35+1.37b 17.45+0.99b
Xt HE 30 Oc Oc Oc Oc
1) R 5 &3 )6 LB — AR F48 4, A+ £ 57 & 2% (P>0.05, Duncan’s ).
2.3 D101 BLRFLIRMIBEARRIB 3T/ 3 8 30% LMWy, (HERALRE, HES ARy 25
YR BSMIERIER A2 (P>0.05)

R4 GRRW, AR KNSR 3 ke 4y A 4 g5 LR A FE 2 0Nk 3 % 4l AR

BA—2ESEH, &5 72 h B, LA 50%()

O WENR 0 1 A A B AR, R R IR SR T Fak B
57.50%, tR 25 95% () A1 70%(p) 2 BEAE 43 I
70% () £ L 1R 53 b PR IR RS IR BB T 28 3 v T AH L (1)

B2 EER, LI 50%(p)s 70%() £ 1H
I3 BARZE 95%(0)~ 70%(p) LEELER ST X} 3 #4 /NSEMRAE
B E B, 76 24, 48, 72 h #RIEF] 90% LA E, HH:
82318 40 1 22 7 W5 35 (P<0.05)

T4 KILWIETREIES X/ 3 IR BHFERIER

Tab.4 Stomach toxicity and antifeedant effect of different fractions through macroporus resin against the 3rd instar larvae

of Plutella xylostella
4 LR WIEFET-E /% TR %%
24h 48h 72h 24h 48 h 72h
WEH KEWES 6.67+0.66ab 16.67+1.34ab 19.17+1.40ab  78.70+4.33ab 85.11+4.66ab 75.65+4.20b
30%(p) LEETE S 3.33£0.33ab  3.33%0.33b  3.33%0.33b  21.84%2.38cd 27.12+1.50d  13.98+1.03d
50%(p) LBy 10.00£0.72ab  10.00£0.72b  5.00£1.28b  71.88+3.96ab 72.10+4.01b  83.53+4.57ab
70%(p) ZEEEZr  10.00£0.72ab  33.33+2.37ab  38.33+£2.67ab  88.21+4.83ab 96.01+5.25a  97.23+5.32a
95%(p) ZEEMESr  10.00£0.72ab  33.33£2.37ab  30.00£2.68ab  92.76+5.08a  95.04+5.20a  96.51+5.28a
- KZTR 5 13.33+0.78ab  20.00+1.09ab 13.33+0.93b  59.78+3.43ab 74.65+4.12b  79.14+4.35b
30%(¢p) LB 53 6.67+0.45ab 10.00£0.55b  2.50+0.64b  52.85+3.28bc 55.40+£3.11c  59.81+3.31c
50%(p) ZEEE  13.33£0.91ab  50.00+3.18a  57.50+3.29a  94.00+5.14a  93.83%5.13a  97.49+5.33a
70%(p) LBy 16.67+0.95a  36.67+2.13ab  33.33£2.37ab  90.90+4.97a  92.70+5.07a  97.14£5.31a
95%(¢p) ZEEN 5y 0b 10.00£0.72b  10.83+0.77b  70.22+3.90ab 83.30+4.60ab 93.64+5.12a
xof R 0b 0b 0b 0d Oe Oe

1) A% 8486 LAKH — MR F84, L7 £F 7

2.4 D101 BUKFLIR IS BE A R 5 33 /) 3 3 i
YR KRS
M 5 AT PLAE H, M 50%(p) 70%(p) ZBEE 5

PARARZE

95%(p)Fl 70%(¢p) 2 EE 1

TR 3 e

% (P>0.05, Duncan’s %),

&y xR A J AT 1 AR B

100%, 454

» 1 50%(p) 5 70%(p) 2
T8 43 A o B 0 2R 24 48 72 h PR T

AN (AR IS B RS B RS DL, I LR

Sy RCE A AU, 4 ARG i, HLBE A A )
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HEFS, M543 4 BB T ALFEJG B4 sh 5 0 R A L,
PR AT o 4 A PR T B PR B

®5 AFLKAETREIE S X/ 3 W 4hRF FRERIIHIER ©

PR ZETT 95% () LI /3 R 50%(p) £ EETH
AT JE BERF A

Tab.5 weight inhibition effect of different fractions through macroporus resin against the 3rd instar larvae of Plutella xylostella
PRI KALBEAG JRaa A i i/ 24h 48 h 72h
LS DA mg iR /mg AEMGHIR% AE/mg HEREMHZE/ % AR E/mg KFIEIHIZ/%
R KE 1.48+0.84a 1.94+1.07  67.39£3.87c 2.13+1.19  76.84+4.26bcd  2.01£1.14  82.62+4.56abc
30%Z B 1.99+1.19a  2.36+1.58  68.54+4.23c 3.60£2.00  51.62+3.10d 3.54£1.96  53.89+3.26¢
50%Z8F 1.67+0.92a 1.93£1.06  84.92+4.73bc  2.48+1.40 75.10+4.34bcd  2.48+1.41 75.77+4.39bc
70%ZEF  1.6240.91a  1.73£0.98  94.39+5.16bc  1.18£0.72 76.84+4.26bcd  1.17+0.73 114.92+6.32ab
95%Z B 1.21£0.71a  1.38£0.76  76.86x4.57Tbc  1.07+0.69 93.15+5.56abcd  1.12+0.74  90.11+5.43abc
o K2 1.7120.94a  1.89+1.05  90.07+4.95bc  1.92+£1.07 94.25+5.16abc  2.21£1.23  86.39+4.74abc
30%Z0E  1.69£0.93a 224123  70.01%3.87¢c 2.64£1.45  72.55+3.98cd 3.06£1.67  61.27+3.43c
50%Z B  1.87+1.04a  1.61£0.88 118.57+6.71ab  1.14+0.67 115.95+6.43ab 1.01£0.57 119.46+6.55a
T0%Z0E  1.96£1.08a 1.48£0.82  139.14+7.66a 1.07£0.61 120.59+6.63a 1.01£0.61 121.03£6.67a
95%Z M 1.96£1.08a 227124  73.45x4.07bc  2.25+1.25 92.95+5.11abcd  2.24£1.26  93.34+5.15abc
X 1.32+£0.73a  2.70+1.49 0d 3.98+2.19 Oe 4.15+2.27 0d

1) B3 %6 JLEA — AR R84, £ 7 £ 748 R F(P>0.05,Duncan’s i%);2) LEEH 543 AR,

2.5 HEB 50%(p) Z BB SR ZE 95% () ZEE1H

I NI 3 BN EREVE PITE M

MFE 6 AT LUE H, 5 50%(p) S BETE 4r S5
2% 95%(p) LIV oY BE A TR IR 1Y T B, LB FAE
FHIZBEAR, 75 72 h B, I3 50%(p) B2 23 20 A

10 mg-mL ' B IEFET: F iy, H 5 HAD AR 2 57 &
#(P<0.05). M8 50%(p) LEEMH 45> 20 mg-mL™" &b
HL/NSE 3 4l UG, A0 R AP L AR, 31X
H 4.44%, H5 CK Z 523 (P<0.01).

T 6 RZEETR 95%(p) ZERZIB Y SHER 50%(p) CEZ B X /N3 3 6 4 RAE PR ©

Tab.6 The effects of 95% ethanol fraction of root and stem extract, and 50% ethanol fractions of leaf extract on

bioactivities of the 3rd instar larvae of Plutella xylostella

ogii plmgmL")  {d% FIEAEL% A 2 /% PIER /Y%
24 h 48 h 72 h

TR=2£95%(p) 20.00 45 2.22+0.15b 13.33+0.54bc 17.78+0.74bc 17.78+0.71de 11.1140.53de

LENR 5y 10.00 45 0b 8.89+0.41c 8.89+0.41bc 20.00+0.98de 6.67+0.33¢
5.00 45 0b 4.45+0.21¢c 6.67+0.25¢ 28.89+1.38cde 15.56+0.90cde
2.50 45 0b Oc 2.2240.15¢ 48.89+1.87abc 28.89+1.13bed
1.25 45 Ob Oc 2.22+0.15¢ 53.33+2.04abc 35.56+1.44abc

50%(p) 20.00 45 17.78+0.71a 68.89+2.60a 75.56+2.85a 4.44+0.30e 4.44+0.30e

LER Y 10.00 45 15.56+0.63a 53.33+2.05a 62.22+2.35a 6.67+0.33¢ 4.44+0.21e
5.00 45 6.67+0.33b 26.67+1.31b 28.89+1.45b 15.56+0.60de 8.89+0.41de
2.50 45 2.22+0.15b 4.45+0.21c 8.89+0.47bc 33.33+1.31bed 22.2240.84bcde
1.25 45 0b 2.22+40.15¢ 2.2240.15¢ 55.56+2.16ab 37.78+1.46ab

it 45 0b 0c 0c 71.1142.70a 53.33+2.05a

1) B3 &6 LEAH — AR F8 4, 27 £ 57 & 2% (P>0.05, Duncan’s %),

3 Wit

W AER, A KB R TR BYER T 3 I
WHFT 5 HRIE, MY b T 03T ) % Hs P T T
http://xuebao.scau.edu.cn
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WY, SR AT TR SR I 0 /N S i, 3 e %)) AR 3

Y — 2 B B B A 45 R AR o 2 A 4

0 A FRAETE AU 60%, HAREIRE, 5% A

(%)) HURH B AR AN I, AR o2 AW ) 358 100%,

5 R E" W5 A B Tripterygium wilfordii AN €

HRAZEU AL HE /N ek 45 B — 5, Bandeira ZEUHT AL

RIS E R Muntingia calabura TE RS IE LR HL

Yuxs /NS 1 B4l 55 Iy o, He LCso B2 38

0.61 F1 1.63 pg-mL "o SESHEHUYIRT A0 b 52 10 £ K

HARATER BB T e K gh dx B il 2.d 2244 .

FeH AT R ZE 95% () ZEETE 4> 20 mg-mL™" X /32

iR SRR (N W N TP (ED BN A TR SR e

HH —EHIFL, T 50% (@) ZEEE S 1) B FEAE I L

MRZE 95% () LI 7y 3 HL 22 e R 25, HLAM A i

BRI, /NS H TR R0, B TS 20 B A 2R

A6, Fepl A I T, S BUMAL R AR Jart Bk

SEHU AL BN S 4l dL 5 30 A R 2 H ) $E V)

R RCERY, B EH A, EIE RS

AR 5T BOR B, SEMR /NS AL 5 2B AL
ARG R FH - 8RR vk, s IR R R O B

AR W T M BRAT A [F AL H B I AN [R]

PR AR 70 K 201 KPR BR R I 48 70 3 /N Sk 3 6% 4y

SR AE T, WP B T OB AT R SR Y0

NS 3 e 4l B AR B S I R AR EE I A5

SANEE P, LR /N Seifgh B RO B IR,
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