B 1 2 it Acta Entomologica Sinica, September 2012, 55(9) : 1062 - 1068 ISSN 0454-6296

BEHFERERIN _EEREKEETNEZM
Gk, BWEY, IRU, 2 O, B

(1. s EP AR B2 BeR T TR, W SCE 5713395 2. Mg A ARARGTIR I 0, #3107 570203)

BE.: [ B )EIT ABLELH 3§ Mikania micrantha B F| M {8, REFERENEE B ZPE B B Oryctes rhinoceros 4
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Effects of methanol extracts of Mikania micrantha on the growth and
development of the rhinoceros beetle, Oryctes rhinoceros ( Coleoptera:

Dynastidae )

ZHONG Bao-Zhu', LU Chao-Jun"*, WANG Dong-Ming’*, LI Hong’, QIN Wei-Quan' (1. Coconut
Research Institute, Chinese Academy of Tropical Agricultural Sciences, Wenchang, Hainan 571339,
China; 2. Forest Resources Monitoring Center of Hainan, Haikou 570203, China)

Abstract: [ Aim] To explore the potential of Mikania micrantha on ecological control of the rhinoceros
beetle, Oryctes rhinoceros. [ Methods] The effects of methanol extracts of M. micrantha on O. rhinoceros
was studied using dipping method and feeding method. [ Results] M. micrantha extracts showed good
activity on feeding amount, hatchability, pupation, emergency and larval development of O. rhinoceros.
M. micrantha extracts had antifeedant activity against the 3rd larvae of O. rhinoceros, with a positive
correlation between antifeedant rate and the concentration of extracts. The egg hatchability decreased
significantly and the hatching time was delayed after O. rhinoceros was treated with M. micrantha
extracts, with the hatchability of 66.66% and the hatching time being prolonged 3 d compared with the
control. The mortality was 40.43% when the 1st instar larvae hatched from eggs treated with 10 mg/mL
extracts. The body weight gain of the larvae was also restrained by the M. micrantha extracts, being 3. 83
g and 4.53 g at 90 d after the M. micrantha exiracts were added to the diets at the concentrations of 10
mg/mL and 5 mg/mL, respectively, while in the blank, the body weight gain was 6.87 g. M. micrantha
extracts also inhibited the pupation of O. rhinoceros. The pupation time was delayed, and the number of
deformed pupae increased after the larvae were treated with the M. micrantha extracts. M. micrantha
extracts also decreased the emergence of O. rhinoceros and prolonged the emergence time. The deformity
of the treated adults was increased, manifested as deformed wings, smaller body size, disorder in
walking, etc. [ Conclusion] M. micrantha extracts show good prospects to be exploited as botanical insect

growth regulators and can be applied in O. rhinoceros control.
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TWEBH Oryctes rhinoceros, X /4 fii B4,
$J8 T3 H ( Coleoptera ) B 4> B} ( Dynastidae ) 4,
FRoufALRL, 2MF AR EEE R, FEUM
HEEAEMRAIIMA S, fEFRBEIF LM, 1E R
Wyl W EXFRE V7 FIR %], JERiE,
ZHRTENE I WG F A H AR R 2 (RS,
2010), LHEER., TREBRKES PR
RKEEHEERBWKEE, AMEE BB ™ (Raju,
1979) , ik 5 51 & 40 /& X H 1§ %% #F (Nirula et al.,
1950), At ZERELFRRFPEEEE
HfL,

% H 3§ Mikania micrantha H. B. K. J& 35 RHER 3
ZREBEABEEA, Y IUCN(EHir B K BARK
VORE B ) 5 A 2Bk 100 Fp i R BRI 9
F— YR ERT", BRENLSIRARE
PR, HF =R EM, IR TR RESR
= B %P ( Bogidarmanti, 1989 ) , % [E 1884 4E7E & i
A b E YCRE BBk H 3 n A (FLE#ESE, 20005
JSem4, 2003) , &4 Rk, HHCEARERE
HHRZHAE Gy, EBIR T £V ZHEEMAERF
5, FEERE KMETHRE .

WHEEANEERERNKRELEY (BR4E5E,
2003) , HHEE L 08, JFEWNA —E KA
WG, X SR A TR Y B Ba R A F
AYBERETHRE . AL LEM R (EHANE,
2002) o IEAESRAEYIR IR A 1) o 7E 3 A Bl 4 o B
FABEHENR, AMTRIRZHEYIRAEY) A
FHEAEEFAEM, (R0 AT R ik ok
B2 E BT ( Mordue and Nisbet, 2000) , A<Hf
FIFRT NMRRERH B ENE R P rh A R
YERT, BFX535H 25 BER B X — e B F &)y s A e
HIARBAIER, DR RR X HA KR F R
BT TR, LA H & R M R A
MBI EREESE

1 #MR5ETE

1.1 fht#rs

BHARBEEASCET, HEHHAHNETE
WIAT, BEIUBRERIEEY TH. 2% 88%F
45(2010) , B mEAE D SRS, BT A -
KiploH 25 T4 30 g AR ZE =AM, &Ry T4

SHEELS5(viv)RIE24 h, EERKM T BEANE
B 10 min, J 085 SR OB . ORI 3 1K,
BIHTRRIR . BT R (R210, HitP
H#t Buchi AF A7) RIEWRGESBIRH SR B,
BAOHT, BT 4CHKEARTER.

I A R R 4 Bk B OH R AR TR T
W BRLSK &l B R TR 4l AR (436 4R
K=41, wm) KWFHEEN, HINEAEILKNE
T, BETHRB AR A7 1 PYX-2508-B A4k
RE 46 (R 26°C, RH 75% ~95% ) H 1) 3%,
1.2 FHEHBREYX _ERBHRNEREGE

TR — PR B 4 s AR P BB H R B &
B9 R 1%, 0.5% , 0.25% , 0.125% #1 0. 0625% ,
WAPUCYLEK 48 h B9 —PERH 3 ieahii 1 3k, LA
Fr & P ISR T E AR oA B R F R B
#Eo ALFJE 96 h Phik i B3E, FHRAH S0CHE
TEEFERRITRETE. BAHER 10 Kk, U
NSRBI R BE g3 B IR SR B v BE
FIECXE R R R, THR B CH 25 SR X e
IR R (AFy, ) , AP ERREH LR

o BT HE - BT Hyn

ERE= == .
1.3 ZFHFRIYX KR P IPFLEZm

BRI (B #RERSE, 2001) , YL —JoRRH
7Ja 6 h WEYBRHEIR, 735K BRI A RV )
HEWER#HBW (10, 5, 2.5, 1.25 1 0. 625 mg/
mL) 5 s, Bl BARBT, A BRERIELH ER
9 em BFFMAZER PR URANERE RN
PERR O AE X . B AL 2 30 RLBF, B 3 K.
7 H WA AL BN AL B 00, F T SR AL 8]
LR, RRHR PR ML) 1§64
HEFETR,
1.4 HEHFRBYUXN _EBRPERKEZBTHZM

R AR (F52 A%, 1994) , WA — R
g R R R H IR & B 1%,
0.5% ,0.25% , 0.125% #10. 0625% , ¥ ANk
PR 1 WA, B4 H G PR R 4
10 3%, B 3 W, BEPIARN—RLRER, &
5 d it —RGMRTE, #4590 do LURRA
Tk H 45 SR AR X HE
1.5 FEsaiR R X 5 R B 4h s 4L 4 %

R FAMRIMRE (F6L X4F, 1994) , WA —JE R

x100% ,
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HYmmpt M H R EES N 1%,
0.5%,0.25% , 0.125% F1 0. 0625% , ALK AR
A AR AT B RHOR PR 3 4l ik
HVEFAR 15 3k, TR 3 K, DAk H %%
R AR T R . N BRI 55 — KT
1R, 85 d Git— AR SO 5 WY 50 B 2 L0

P
TEEE,

mm%%$=$@m&mm%o

AR B A

1.6 HHFERWN _FEERFRHFLEZN

KHABEGE, w1 ~2 dWE—#Kk=
PR FR T O, R AR IRV B 2 H 28 T R A R
Wi(10,5, 2.5, 1.25 f1 0.625 mg/mL) 15 s, B
HRET, BTHRARFERM R RGP Is
Ffo FRALFEYE AU 15 3k, EH 3 K. ®ER—
LR P R HR 3 ek IR\ TR R W P AR Dl o B
MBI R Z HAZ, B H o4& b 38 R Pk
B8 R BT SR H 2 P e

%%%%$:£®ﬁixmmm

B

1.7 HEGITS ST

R F Excel Geit4R44 473 71 E 2 K AF,,
M AF, 1) 95% B 5 X [0 5 (E SR CE, 2004),
SR FH SPSS13.0 Bk {4, X frfs & Rt 17 5 2 0,
ZEHECRANE K ERZD (DMRT %), 34
GERFIR I HE (mean) + FRHER(SE) ,

2 HBRE5HH

2.1 HHBRDON _ERFEREN

POH G REX —ER IR RER MR 1,
MFE 1 HRTUE H, 2R Ix — R 3
L BARGEWIE R, I HEE A B i Tt
w, HECR R, mIERBED, EREE EIHE
Heo TERAPEIAWSE 10 mg/g AFF, Hoxd —JER
3 B4R R R &R, TERFIAE] 74.39% ;
L PO [F 2 0. 625 mg/g B, PR F MR
EUEEI, PR 3P TE DY 160. 7 mg,
ERFN 18.84% ; Bt A5 TRB X —JeRH 3 i
YIHH) AF5 (N 2. 9284 mg/g,

F1 FHEHFRIY KRR 3 B HAERER
Table 1 Antifeedant effects of Mikania micrantha extracts on the 3rd larvae of Oryctes rhinoceros

LRI E (me/g) BT H (mg) ERR(%)
Concentration of extracts Dry weight of pest dung Antifeedant rate
10 50.7+1.54 f 74.39 +0.78 a
5 75.4+2.40 e 61.92+1.21b
2.5 101.0+3.84 d 48.99 +1.94 ¢
1.25 136.0 £2.76 ¢ 31.31 +1.39d
0.625 160.7 +2.07 b 18.84 +1.04 e
0(CK) 198.0 +8.84 a -
HRRE 0.9981
AFs, (mg/g) 2.9284
AFs 1 95% B {5 KR (mg/g)

95% FL of AFs,

2.3727 -3.6141

TP BUE A + FrifEiR, FAEEE G F AR FRRTE 5% K L 25 832 (DMRT %) ; F6l, The data in the table are mean + SE, and

those in the same column followed by different letters indicate significant difference at the 0.05 level by Duncan’s multiple rang test. The same for the

following tables.

2.2 FHEHFRIY T 5 R IR R
LRy Cy popmt; WAL T i h A S
LG4 MIMFET B ANR 2 TR 3, Z5RERH, K
HARBY LI G, 58 F A 50 5 Ak 56 B 1
i, FIBTIILIARE K  ZEALBEYR BE 4 0. 625 mg/mL

i, BRI Rl 87.78% , BRAEALIAN 6 d, [F]
XHERZERARE; SR 10 mg/mL B, HRE
R ULE] 66.66% , TIRFFLHAMERZE 9 d.

[Imf, 33 sl A, #H 35 3R Ak
B G0, BIREAT LASRE AL BRA B, (B4 59 4 K BE
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TRWEB R ERAMIAKE 10 mg/mL LT,
4h B FETFR AR R AT 3K 37. 17% ~40. 43% 5 LK

YRR FEE 0. 625 mg/mL B, 4 M TSR WA
17.68% ,

F2 FHFRIWIT 5 ER PR R
Table 2 Influence of Mikania micrantha extracts on the hatchability of Oryctes rhinoceros eggs

A2k 35 A [ B B9 PR A 2 (%% )

BRI (mg/ml.) Egg hatchability after different exposure time
Concentration of extracts
5d 6d 7d 8d 9d
10 40.00 £5.09 d 46.67 £3.33 ¢ 62.22+4.84 a 65.55+2.22 a 66.66 +£3.33 a
5 46.67 £5.09 cd 56.67 +3.33d 66.67 +1.93 a 70.00 £1.92 a 71.11£1.11 a
2.5 57.78 +4.84 be 68.89+1.11 ¢ 74.45 £4.01 a - -
1.25 70.00 +5.77 ab 78.89+4.84 b - - -
0. 625 76.67 £3.33 a 87.78 +2.22 ab - - -

0(CK) 84.44 +£2.94 a 95.56 £1.11 a - - -

*3 HHEHHRNYAE_FERRAPRE 1 BLHHIETE
Table 3 Mortality of the 1st instar larvae of Oryctes rhinoceros after eggs treated with Mikania micrantha extracts

. AbBRJE AN [R) e E] S T T (% )
BRI (mg/ml.) Larval mortality after different exposure time
Concentration of extracts
5d 6d 7d 8d 9d
10 37.17 £12.22 a 37.22+11.23 a 38.80+8.77 a 39.35+9.31 a 40.43 £8.73 a
5 30.48 +3.51 ab 33.33 +3.21 ab 34.89+1.88 a 34.90 +0.88 a 35.93+1.39 a
2.5 27.58 +3.96 ab 28.89 +4.44 ab 29.37 £4.70 a - -
1.25 28.51 +0.40 ab 29.50 £0.66 ab - - -
0.625 14.48 +3.61 be 17.68 £2.30 be - - -
0(CK) 1.39+1.39 ¢ 2.38+2.38 ¢ - - -

2.3 BHERDUN _ZEERFERKREHZM

BhCH G R EI X R B 4l R A KR R
WnE 1. mIE LA, SRk H 5 R B H 4
HRRMAR —PERR 1 g iE, BEE AL BT K
Wi, hEREHREE, KEMNERD, &7
G o TEBHRXWRBED 10 715 mg/g B, B4R %) HLfA
HIHN 0.51 g, ALHJE 90 d, HARE 73 55 hn =
4.34515.04 g, (REHIME DN 3.83 f14.53 g,
xR P, (REE B X E] 6. 87 g
2.4 FHF RIS 5 B B 4 Bk 46 R0

P S TR e R R gl LA R AR )
Fao WPRTUEH, #H %R R H 5
Y AR EA — I, 5 4h R A R,
PSS T REA o Horp o B2 7E H BRI R )G 15 d
% B BT SERRALIR . Z A H A IR B A AR BE A
H5, 4 BACIR AR T X, JF R AL B Y

ST, AR E] B B R, HoA LA 10 mg/mL
AbFR S, ACERET [E] EL XS BRAER 15 d, ARIE iR &
PUACHE I e B K B W T 0, 7E B KAk B 10
mg/g ALFRET, TR E K 46.67%

2.5 HHBENYX _KRBEXRBPLZME
AR Fi iy bopty BE s R A ) A LIRS
ZEHAGRBY LG, PR P AR PR

FEAR, PILBT R BB . Hoxd B 7E i 3Pk

LS d APLsEte, MEskH %R 10 mg/

mL b3R5, PIAL A ] F X FRZHFEIR 10 d, R 15 d

TPsEEe, AP 80% , FIET, A5

WEIZFIAR G, — PR B P A R BK R i

MG, £UtRuk R (10, 5, 2.5, 1.25 f10. 625

mg/mL) &b 38 [ B B B TE 2R 4 5 R 55. 58% ,

46.52% , 36.92% , 15.87% F14.45% , FEFEIH

BICHEIEF R /N T EE R4,
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8§ T —— 10 mg/g -
7 F —=— 5mg/g _ _ 5
—A— 2.5 mg/g _ L 2 I - X
R —%— 125 mg/g T
= T L
%ﬁ —*— 0.625 mg/g L
z 57 ¥
3 0 (CK) £
54t ,
il /
ﬁ. z
5 3T
=
5 b
-
0 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
{A|MEE}E] Feeding time (d)
BT BiH 35N R ok BE SR By x — e B R 4 Ak 2 g i
Fig.1 Influence of Mikania micrantha extracts at different concentrations on larval weight of Oryctes rhinoceros
x4 FHFHRIY X R4 RLFH G
Table 4 Influence of Mikania micrantha extracts on pupation of Oryctes rhinoceros larvae
4 AL (% )
FRIRY)Ue E (mg/mLL) W (% )

Pupation rate

Deformity rate

Concentration of extracts

1d 5d 10d 15d 20d 25d 30d 35d
10 0 0 4.44 17.18 33.33 55.56 80 88.89 46.67 +3.48 a
5 0 0 8.89 26.67 37.78 73.33 86.67 91.11 36.45 +3.51 ab
2.5 0 2.22 11.11 33.33 51.11 77.78 95.56 - 30.26 +1.94 b
1.25 0 8.89 20 48.89 86.67 97.78 - - 15.87 £2.08 ¢
0. 625 0 15.56 37.78 73.33 100 - - - 4.45+2.22d
0(CK) 2.22 35.56 75.56 100 - - - - -
x5 HEHFRBN _EERRABLHITM
Table 5 Influence of Mikania micrantha extracts on adult emergence of Oryctes rhinoceros
B (%)
PRI B (mg/mL) WHTE 2 (% )

Emergence rate

Concentration of extracts

Deformity rate

1d 3d 5d 7d 9d 11d 13 d 15d
10 0.00 2.22 8.89 28.89 37.78 48.89 64.44 80.00 55.58+1.39 a
5 0.00 4.44 15.56 35.56 48.89 66.67 75.56 91.11 46.52£3.66 b
2.5 0.00 8.89 22.22 40.00 57.78 73.33 95.56 - 36.92+3.08 ¢
1.25 0.00 24.44 35.56 53.33 75.56 86.67 97.78 - 15.87 £2.08 d
0. 625 2.22 22.22 48.89 73.33 97.78 100. 00 - - 4.45+£2.22 ¢
0(CK) 2.22 37.78 100. 00 - - - - - 0.00
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3 g

WHH R MEEARSRE, B THAENSA
KRERWELEY, BB N5 A5 X
Ko BH A RACRYE R KA R REEAAMED
ARZ P (BR4E 4, 2001, 2003; R £ i %,
2007a, 2007b), H 42 B X #% K & Nilaparvata
lugens . 1&5/NSEWE Bactrocera dorsalis . B AR /)N -
Empoasca vitis £ BT FIHEF-HE 52 BGHE FA  1
&, 2005; PpFAESE, 20105 HZ2 M4, 2010); 5K
AT (2003) HFFE R, BhH LK MAES ~ 10
WL/ BR ) BB XF /NS IK Plutella xyostella, 8 4%
Bk Phyllotreta striolata, 367 B, Pieris rapae Ffg M
4 Phaedon brassicae 75 1.3 [¥) 7= IR UK 6% | fi A% F4E
BIEA; BEIZESE(2010) OB AH 25 R Z B4R
By X5 HF O i B Brontispa longissima 36 ¥ — %€ B %=
WAYITEYE, ¥IRBE BUER.C M F AR A PIILRER | B8
WL . GRS E] AR AR5 B0, [R] A SR FE A H 2%
CPESREY) 100 F1 20 mg/mlL X . - F 34T H (8]
W%, 25)5 7 d A DGR FRik F) 80% L |, A
R RWER, H AR B R 4 Hm A
A—EMERIER, EMSKE 10 mg/g ST,
HXT PR 3 4 iE R 4IA 74.39% , [FEfA
SELG IR & I H A TR BN e B R L B
HIYER, 10 mg/mL b3 J5 BP i fb F 3K 66. 66%
XX TR ER R NEFREAERERE N,
FRAEREWEATNEZER, AR
HAERBEMH R AR E T IR
%, LB E 10 715 mg/g B, ZLBHJE 90 d,
IREIG I &S50 3. 83 F14.53 g, TR HAH, &
HIIMEIED] 6.87 g, KRNI %) i) A4 it
B BRI/ B B 7 I S 5 U o R B A B
FEEE R K IR H A5 SR X 2 By A B R
PULE R T, XL HRY, HHBRRYEA
AR Yo BSR4

PR RS AR TR E, HRE
FROL LG 3, X SRR B B G AR T —
AIERIME , I b e R R R, — R
HRIBMERBIER . e 4 — e AR IR
B, FESEEARARMHE L s Bk B, iR
AL 2GR AL B, K KR BERE R4
HEFPRE . Sreelatha 55 (2011) iE —JERRH 3 k%)
HFERMR Adathoda vasica FI Glyricidia maculate M4}

JERESIE —HERR R 4 H | PO SRS, [
B R ) 40 R PR T S AR A K B Y
HE, SECHRFEEESWTE. UTMEE
FH o AW R H A IRBUIR A PR 4
TR AR A, X% R R HR T A TR AR E AL T
BERW, SARH R — PR P 4 B
BIERR o

PR RAEER TR EREE R, WH
BA A IUR R TR AROR , 5 BETT & AT 51 % &
REWTE « A S A B0 I 15 24 0 T A 284 ol F
ABHIBATAR, R RBTIR —JoR H K —FJ7
o AREME B M H 2GR b B G, — e
PP 1 R T B i A LA 7 TG KRN, T E
Rl THREMHHRIYE FEUENBA R A
K, HEMERYERA TP
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