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Categories and dynamics of cuticular hydrocarbons in Octodonta nipae

adults with different ages and sexes
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Abstract: The nipa palm hispid Octodonta nipae ( Maulik) is a species of invasive pests, which can cause
serious damage to palms. To clarify the effects of age and sex on cuticular hydrocarbons ( CHCs) in O.
nipae adults, the components and contents of CHCs from O. nipae male and female adults at different ages
were analyzed by chemical extraction and gas chromatography-mass spectrometry. The results indicated

some differences in the content of some CHCs components from O. nipae adulis of different age and sex,
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but the CHCs profiles showed similarities. Total of 21 hydrocarbons, ranging from C; to Cy,, were

separated from the epidermis of 0. nipae adults, including 11 n-alkanes, 2 monomethyl alkanes,

1 polymethyl alkane, 3 n-alkenes, 1 monomethyl alkene and 3 cycloalkanes. There were significant

differences in the content of n-C,,, n-C,;, 2-meC,yane, and 1-C, ene, among O. nipae male or female

adults at 1 d, 5 d, 10 d and 15 d after eclosion. CHCs of O. nipae adults presented sexual dimorphism.

The content of some chemicals, containing n-C,,, n-C,,, n-Cy,, n-Cy, 2-meC gane, 10-meC,jane, 1-C,,

ene, and 1-C,,ene, from the mature male adults were significantly higher than those of mature females.

Our findings provided a support for the quick identification of closely related species, age, sex and sexual

maturity of O. nipae during border inspection and quarantine.
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KB\ 8 H Octodonta nipae ( Maulik) &
F#5#M H Coleopteras M H &} Chrysomelidae. 7 H
WA} Anisoderinae. [& /% Cryptonichini, x5 &R
F PG ( Maulik, 1921) , FET 2001 4140
A AR 7 TV R P I8 PN 1) 4R B A ) Washingtonia
Silifera bR IIZBAERE ( PMLAESE, 2003) ,
IFE T 2013 A HA A 4 E AR e B A F 2R
Zsk (EZEMR, 2013) o HEY, ZBREARY
WEREMEE. BE R T SR IT
M NE 0, e (T4, 2003; Hou
and Weng, 2010) o H:4)y R H 2 HOE R 3m
R Phoenix canariensis~ 31 P. sylvestris~
H|ZE P. hancea~ BT Cocos nucifera~ #i 2% Livistona
chinensis.  ¥& M  Areca  catechu~ R ¥ H
Archontophoenix alexandrae %5 22 R ¥z Ko Bl Al ¥ K 58
ARETT RO nE, I R 5 IR 0 SR B AR L
G, JUEF TR R 7 L RN B AR,
T8 A 2 22 B AL E M B 2K ( Hou and Weng,
2010; 5KB:5, 2010; 5K#H, 2015)

BHRFELKAIEY ( cuticular hydrocarbons,
CHCs) JEREAATE TR M b 3R B 5 5 2 v 1) 35 ik
Bk 20 ~50 RN RKEFEKIRGY, HAEH
BEMAAR . ELEENIRNIE . SZEE M R JR RN S EE AN
T F1 #% ( Blomquist and Dillwith, 1985; Lockey,
1988) - BLAWIFRY], B AR EmEEWH
SrFE AR R, FIEfIE )z n
T % e, ddow. B, AR B B Helicoverpa
armigera~ KNE W Heliothis assulla %5 22 Fh B 81 494y
FWFRE (mPIESE, 1999; KR4, 2005; 2
/NEAEE, 2009) o SR BB S AL S TR T S R
T3 % [6) — ¥y Bl AN ] A 4k 2 [6) o 7] BB A7 7E 22 5+
( Blomquist et al. , 1979) . #EH4REE4E (2015) R
iH, M+ H U Odontotermes formosanus 3% 7 ik

DAY HA SRFRE, T =i, g A
B B ik AL B VRS AH ], B S AT
25 Xue % (2016) &% B, o HRLBEH R
Altica MR B2 i AL A W 10 Fh SR 25 40 1)
B ZBEE RS EE A SRR
Iehh, Bk A SR & Bl
SRR R, e A s R gy
Z A A | EAE/INSZWE Bactrocera dorsalis FFP PR 3 J7
IR BT (FRPFBRISE, 2017) o
VP2 R i, KRR S G Wik —2KH
LNEEAAEY, TURAREFETSLE, 25
AW Z ] 1 0% RIS % $E ( Martin and
Drijthout, 2009; Steiger et al. , 2015; Lane et al. ,
2016) . Kirchner il Minkley (2003) #Fs23H], &
F Y Hodotermes mossambicus B] D438 15 28 W % 57 ik
AACE ) K X3 [R] S 4 RN S B4 Mo X — 2P
Wi I B ik S AL B W L )R ) rhon] DURH B A% 38
) — T EAE B W o T 7 A Ml e 3 4 11 M
P RE P TS R0, B IRTE B £t FE
AR PR T AN R A4 22 [) 3% B e S A & 3 F
AR R WAL, FCAE =2 1) P LA 5 i 22 S
PEAG 8 4% AH UL ( Kortet and Hedrick, 2005;
Thomas and Simmons, 2008; Steiger et al. , 2015) o
P, MEVE AT DU T A B 3R B ek & WAE
AR 25 BN T TE L i Ak 2 i, AR5 VEA
BCAE T i okt 2 A A e, — HLAZ e ) 25 5 | S e
XT3 Sk A AL B W A8k, 3XAE 5L AT LARE
IR A2 WL 8% 2 IR 22 B ( Capodeanu-Nigler et al. ,
2014) o TEWRER Teleogryllus oceanics W, WA
Sl ) 5 TR LE A R e 3R B Bk S AR S W B
PRIEATAZRC, T ELC i 2 18] 1 2% e ik S AL & i
ARAL P 5 35t 4% AH L P 52 IE AH 5 ( Thomas and
Simmons, 2011) , X BEHI MR R Kk S L& Y1
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RERS S e & AT R st A% i, DA AR D T A8 2 5 Y
55 A5 M 38 e WUJT 19 W% 51 77 ( Steiger and Stokl,
2014) .

KEB N BRHAE y — R AR F R, BARE
HEMAHE & FEEY AR (Hou and Weng,
2010) , TR HER R S AL S W RES IR AL S H %
PRI T B o A AH G B B E B (R ALk A,
2005; Xue et al. , 2016) o SR FE N P XFZ B3 K
I EE Y RIOT T R WA IE . ML, AHESE L
TAL A, AU T R IR ( gas
chromatography-mass spectrometry, GC-MS) F7 K,
MR R 5 (ZE0) MR IR, X
ANTR] 8 AN [ 4 S £ AR\ A Bk PRl A Ak
R EA G IATRI, T80 E R L&
Y2 o i) 6t b, e BT A TR FUAS ] 4A 5 1a) A
R A B ES, BV R ZE X
ERE R R A S S SRR, LU
TGP A T 28 R K B H % e D3 R s
T AR P A S e ARG 6 ARG 9 M DM R AR ) R
FBOMTE S A FE ARG SCFf e RIS, AR SCd o i
—HIFST B R IEC 0 2 PR AL 1) 355 B SR AL, A
T AT A T LA B 3R B i S A5 1 D SR AR 1Y 7 2
SR AT O PR R BT R R B AR AR

1 MRS

L1 #H{RHMRERFAF

HERKAE /N AR R U TECR [ A A T N T
HWEEE A RAN R (24. 18°N, 117.40°E) , %
FRINEREGE A FELIE N, B R B B A
FOHE D S TR B AG ISR AL T (1R
6 cm, 9 cm) Hro MHREAE R M T I T Sk AT
SR ME R AR TR FOKE Mm%, &
3 d OB e g AR, PRIk
WMETHNEIEE (HE LS5 em, &7 cm) N,
HEPMER AR, AT RIS %R msR
S IRE 25 £ 1°C, RH 50% +10% , SIS
L:D=12:12. FrA 47 il s 5 IR 4500 1 A
TAAEFE AT o
1.2 RE&iR AL IR

FEALEF FFEH: T890A-5975B < AH (4,155
TERAL (2 Agilent 2 H]) 5 N, IR R ILZE K&
WA s (KW ADAERT) ;. ARBaE O
## HP-SMS (0.25 mm x30 m x0.25 um) ( 3E£[H

Agilent /A 7)) ; 2 mL f 8 €35 2 AR (2
Agilent 2AF]) 5 5 mL — R PRI G545 (BR
KI5 0.22 pL fALUEMREE (PALL) 5.

FEH]: 99.8% A% 4l iE Okt ( Aladdin) ;
C, = Co IEMIBEREIR A HRRE ( Sigma-Aldrich) ; CiF
¥ be/2krkt ( Dr. Ehrenstorfer) %%,
1.3 K\ BERRRRERRYERNG &

ArRIEECS LB 1 dy 5dy 10 dFT15 d
KM /N A A FR M ol R A R, S R R
752 min 056, SRJG FABAKIETE 3 #E, FHIELR
WK 43. Horr, 15 H Ol R i B M a2 o B
(5KFH, 2015) o Kb PR 5 Sl HAE A — AR
A 2 mL A 3EFERER A, A 1 mL @354 2
Fei i 10 mine FGEEEPORFEHE 25— 2 mL PR
b, FAHEE0.22 L MALIERAY 5 mL — 7k
SRR S a8 250 3 4> 2 mL SRR . &
JE s B R BRI 2 mL JE AR E T 3 AU
W, HEEN, fLRZE K 2 min, FFIECHER TS
JaFMA 200 pL &4 1E+/\BE (100 ppm) K=
MIEC K, i eleE, & T - 20C h{Rff
e IR HEAT A s T e A, DU
Y58 T 1 4 AT AR /N AR R Y R 36 2 ik Sk
YIS oy B Ho o BRI AL FREAT 5 IRAEY)
A
1.4 (UBHWEHE

GC-MS THE & F: BRI E 50°C, {#4F
2 min, SRJ5LL 23°C /min [ HCRTFE 280°C, FEL
2 °C/min [ ZETFZE 310°C, {54% 10 min, A FE
JPdt 37 mine DL gl S KA N R, W
1 mL/min, #%JE 4 7.652 psi. H F% 5875
(ED) MHFHRER 70 eV, BFIEIE 230°C, U%
FRREE R 150°C o EAE R BE 200°C, SRICAS 43T
P IS TEEN m/z 40 ~650. GC 5 MS 22
() 2 I BE S 300°C, ¥ FIAESR 2 mins
L5 HIESH
L5.1 REmEEWREESH

[ER s BUR W ERERN SRS - G ¥ VI AR 7S
FH b R B2 sk S A B 1 1 A 3 IR RN 45 93 8 A 4y
B H W LR BA B [E) SRS H42 IR Kovats ((1965) 95
AT A 53 R FC R AR B 48 2L ( Kovdts Index,
KI) o BEARAS 00 05 18] B 1 R 45 41 43 1 £ B8 B
0] 5 C; — Cy b #fE A 1Y £ B8 B 8] 25 47 LB X, 78
NIST11 ¥l e ke %, VI AR A&y
PIZERE o [F] B U PR BA 48 250, RRAIE 2 - e R 7 o
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FESHUE B 5 8RR SCR AT i R ik &b &
YIEATLE X ((Goh et al., 1993; FHPFFSE, 2017) ,
AT S 7B /A Bk P 3 B ik S AL S IR RS
1.5.2 REmEEYHE =T

HR AR /KB /\ A 4 Pl H 3% e i S A 5 0 1
CIGEL, J3 5 X g — il 3R B ik Ak B W 1 Y 0 T
FRHATRR G, SRAGAH DL 1Y 4% 41 43 W A oD AR (U Trg
FRERIE & A RS BENE L) . FRBR AR &R
E /N KE N 2 00 B 43 THD ARR A5 30 AH X T AR LG %R
W AT ARDGT TR AR LU R 3 LN 2 0E A+ /B 14 % i B
BEFR SIS YLt &, DA E il i 3k
KA G YR G Y & Ao i e br. Hor,
B\ B x5 08 25 N 2 1 5F T ORER A\ A ik
H A i) & i
15,3 AN[A] H AN [ 14 550 B4 AR /\ £ 2k FY i oy
R AN E YR

F AR ST A AL SPSS 21,0 &
( SPSS Inc. , Chicago, IL, USA) #47. H¥, #H
[P AN [) H i 1% 7K A8\ A 4 PR B e 3 e i = Ak
B ) 9 22 55 W 3 MR AR 00 R B R R
22308 ( One-way ANOVA) 4 Tukey HSD £ I,

Rk, AR R H 6 i 2K B8\ A 2k R E AR
FIVHE R 22 [) 3% B2 ik AL & W e v 3 i 1 22 Sk
Fb3E ISR FH i 7 AR AR ¢ #6556 ((independent-sample ¢
test) #H47. WENEAKF a B4 0.05,

2 #ER5HH

2.1 KEBN\AHEAERAREBRSLSUHFE

ANTA] H s F1AS TR) 2 5310 B 78 7\ 4k R R A
R AAEWAEL Sy EARFHEES, BEAM
RN IE A b e PR JR e ke 2 W SR b 2
IEARERE . R I ek 2k 6 K% 21 Fp
WEASY, e M 18 5] 30 K4
(#1) o Hrp, IEMLGEEARREFARELED
Y LK, R 52.38% o HLURUE IE AR S FE FILER
ele, B ITARE G YT 14.29% . FhE
AR Oy B R Bk (9.52%) . £ WL kg
(4.76%) FHFHEIGRE (4.76%) 553 HERE L
G X5 R, IKME /A F AR R R
ik S AW LAE M BE R 5 B R BN 20 ~ 30 ANEE Y
B AR R

x1 KBN\BAEFRARERSUESWHERKS

Table 1 Components of cuticular hydrocarbons in Octodonta nipae adults

el ALY

Category Cuticular hydrocarbons

IE RS
n-Alkanes

IE A8 nCy

1E = A —%E nC,,

IE =+ k% nC,,

IEZ A=k nCyy

IEZ AUkt n-C,y,
IEZ T HEE n-Cy
IEZA758E n-Cy
EALk nC,,y
TEZ+ /Ut nCy
IEZAJUkE n-Cy

1E= 14 nCy,

213 Uk 2-MeC g ane
10-F1 3 = 4% 10-MeCyyane

LR 3
Monomethyl alkanes

EAE s

Polymethyl alkanes 2, 6, 10, 154MeC, ane

2, 6, 10, 15JYF I~ +—4%

AL PREATE ( min)
Carbon number Retention time

20 11.123
21 11. 544
22 11.938
23 12. 364
24 12.799
25 13.263
26 13. 828
27 14. 437
28 15. 130
29 15.929
30 16. 852
20 12. 106
21 7.183

25 7.421
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%23 1 Continued table 1

5 ALY 724 PR EBISIA] (min)
Category Cuticular hydrocarbons Carbon number Retention time
IEM MR 1=+ 1-Cyene 20 11. 456
n-Alkenes KA A4
21 10. 472
(10E) -G, ene
1-—+ 4% 1-Cypene 22 12.272
L - iy o SHESIA—+ 4% ’ 11334
Monomethyl alkenes 5-Me- (5Z) -Cyene ’
pIN A & I~ P4J5E Cyclotetracosane 24 13. 168
Cycloalkanes o+ /\JE Cyclooctacosane 18 16. 168
=42 Cyclotriacontane 30 17. 402

2.2 AERBHAB/N\BHRERRREBRSLEY

T8 21 Tk BB\ 4k TR R 36 B2 ik S Ak 5 )
o, AR[E H A HA S Rk S e S e kA
TRER, HHEIE DS (F,, =5.573,
P <0.05) . IFE = F/R% (F5, =13.336, P <
0.01) . 243+ bt (F, 5 =6.902, P <0.05) .
101 5= 4% (F, , =6.245, P <0.05) F11-—

T (Fy 6 =12.019, P<0.01) (& 1), Hr,
E A DukE (e 156.89 ng/5 k) . IF Sk
(B = 878.69 ng/5 k) M O1I— M (&
832.19 ng/5 3k) HEH X & T 10 H # A7
AEEREES, 10 HRFFHEE LT, &
15 H sl 38 B i K, BL B AR & 40 1 ok
1.15% « 6.42% F16.08% o fij 2-H 3+ Jubr Fl 10—
H 3 = e A AR TR H S ] i) s 28 28 AL R — 3,

—eo—FE — - U¥E N-C,,

20007 —o—IE =474 N-C,
E —v—2-H | Juks 2-MeC ,ane
‘g —o—10-F X —+%¢ 10-MeC,ane
;;: 3000 F —®—1-— 14 1-Cyene
=
=
=
X 2000 |

“#X 5’ (ng/5
>
=3

Hit (d) Age

L KR\ A AR R MR A7 7 22 5 1) 3 BB S A 45 W I 4 00 5 AN () H R 22 1) ) A2 4

Fig. 1 Changes of the absolute content of cuticular hydrocarbons with significant difference in different

ages of Octodonta nipae male adults
R P EE £ AR . ORI/ NS FRER SR R 2R R ik S A B P ZE R [R) B8 04 5 R b i 268 6 A
T EER (P<0.05) , FEIE. Note: Data are shown as mean + standard error ( SE) . Different small letters indicate

that there are significant differences to absolute contents among adults of different ages with the same cuticular hydrocarbons.

The same below.
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BN EELENPPER (1 i) s, R4S
Sy 2 189.64 ng/5 J:%l] 2 668.15 ng/5 3k,
AEXS &4 il R 15.35% 1 18.70% , B 5 I i
ETRE, 5 Hir. 10 HESH 15 HIBZ BB A
ZFto
SR, ANTR) H i 04 7K BB\ A 2k FE O g e =2
[] 5 1 A 0 AR A R B il S AL B A 12 Fi,
OyRIE Ak (Fy 6 =19.149, P <0.001) . IF

KA+ —4i (F,, =8.388, P <0.01) #l
5413;@&—5%&_ T M (F, 6 =4.769, P <0.05)
(E2) o Hrb, ZERPAL (1d) 2R (15 d)
,ﬂ;ﬁlEﬂ, EZ ke ES bk ES =k IE
TSk 2 JubE. 2, 6, 10, 1594
iR 1—*+%$ﬂfiﬁ40—*+#%’%éﬁﬁ‘%%
S IEARM ML, RARX ST

RS dy 10d AT 15 d E@%EEEZIEUK@TE%

“—kE (F; 6 =5.391, P<0.05) . IE_+=%¢ Z5, HEHREMNT 1 HRET &S, RE]
(Fs,6=6.222, P<0.05) . IEZFPUkE (Fs,6 = A9 25y 446 - B RNAR XS % B A WP AR B fe v, A
7.274, P <0.05) . IE 17Nkt (F;, =7.274, I 854.09 ng/5 3k (6.15%) . 1 282.67 ng/5 3k
P<0.05) . 1IF —~F /% (F,,, =6.758, P < (9.24%) . 824.91 ng/5 3k (5.94%) . 831.68 ng/53k
0.05) . IE = 1% (Fy,s =4.799, P <0.05) . (5.9%) .1 455.24 ng/53(10.48%) .1 560. 58 ng/53k
2R JukE (F, 6 =5.391, P <0.05) . 2, 6, (11.24%) .846.09 ng/5 3 (6.09%) F1888.06 ng/5 3k
10, ISPY R = —%8 (F;,6 =12.350, P < (6.40%) . 51 H#(137.15 ng/53k) M, 5H
0.01) . 1—+# (Fy, =90.392, P <0.001) . (21.69 ng/53%) 15 H#A(13. 64 ng/53%) FKIE
1600 1 18007
= ——F ~+Hn-C, = | ——iF—+A%En-C,
£ 1400 —o=TFE=+—kn-C, °' 1600 —o—E =+ Ak n-C,
] = —v—E =+ = n-C, 8 - a —r—E=+4n-C,
e 1200 . -] f.ﬁ "_(:z_ q_ 1400 —o—) - 3| nﬁ E-MI‘!CWH"H
21000 E = 1200f
- -
< 800} . f\1000
. BOOT
7 600 A
® : ® 6001
b 4 I = 400
&g 200 | 3 b 4o 2001
1 5 10 15 1 5 10 15
Hi# (d) Age Hift (d) Age
. 18001 —8—2.6,10,15-14 {1 3 —+—4£¢£ 2,6,10,15-4MeC, ane
1;, 1600 8 —0— |-+ 1-Cene
g ! —v— ZA-10-—+—4 (10E) —-C,ene
; 1400 —o— 5-H -5 - - — A 4 5-Me~(52)-Cene
%1200
Z1000}
% 800}
% 600
= 400}
4z 200¢
82 of

5 10 15

Hi# (d) Age

P2 KR\ A AR R R A 7 22 5 ) 2 BB S A 45 W B 4 060 5 i S () i 22 i) ) A2 4

Fig. 2 Changes of the absolute content of cuticular hydrocarbons with significant difference in different

ages of Octodonta nipae female adults
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Tk T A 2 ) e R R T E
JNFER S REAE 10 HIB I A TR G KT 1 H St
B, P S Bl E 75.75 ng/5 Sk
456.17 ng/5 S, FHXF & &5 5K 2.11%
3.29% . WhHh, E=ABEH SRS A+ =
LS S ATERIE T d (435102 100. 83 ng/5 3k
F1185.60 ng/5 ) AL 10 d (43511 21. 91 ng/5 3k
F126.58 ng/5 k) ZIAAFTERE 5
2.3 FAEMHNABNBEAERRREKRESLE
MEENER

SRR G ) AR\ A B Y O e i o 22 ] R
MIE=+ Tk (3= -2.259, P>0.05) . iIF—+
=hE (tg=-2.649, P>0.05) . iIE_FTiks (1 =
-1.041, P>0.05) . 1IE Ttk (1, = -0.411,
P>0.05). 1IE 1 /% (g = —0.758, P >
0.05) . IE_+Juke (g = - 1.218, P >0.05) .
E=+% (1, = —2.007, P>0.05). 2, 6, 10,
15y 3= —8E (1, = -1.596, P>0.05) . [
AAO—+—MF (1= —-0.847, P>0.05) , 5K

S —+ 8 (5= -1.911, P>0.05) . 3
FPudkE (tg = - 1.105, P >0.05) . # | /\%&
(tg= —1.034, P >0.05) FI¥FH =+4% (1, =
-1.920, P>0.05) WMEEAFERELES, H
BIE— 1 (t,= -3.608, P<0.05) . iF —+—
Y& (1= —4.996, P<0.05) . IE_+Pki (1, =
-6.418, P<0.01) . IE=+NkE (tg = —4. 113,
P<0.05) 2 B Judke (1, = -3.130, P <
0.05) . 10-H%E—+h¢ (¢, = -2.660, P<0.05) .
I—+% (1,=-8.152, P<0.01) F11—-+ "4
(t;= —4.745, P <0.05) %8 Fhibawi & & 5
2 (K3) o 5P MR LG, R R
e R IE e IE - —%e 1E - PkE
EZ Ak 2 B Jukes 10 5 = ke
1A A 1 I a4 0t 3 g 43 i) i 2
B 131, 2.62. 10.50. 2.97. 1.35. 1.35. 5.66
F4.32 £ IXEELEIRHT, SKMR/\ AR TP B R
et S AW i B R A

3000 o
= * mmm i Female
E 2500 F T — HEdiMale
=
o
2000
z *
-
~ 1500 [
=K
) )
o * *
=
— 1000 |- *k
i}
41
&= s00f 5
ﬁ ke
0
ERANRALALAEAERBEERLLOLOLOLOLO QDD
OO0 EEEEGcES s aE
ceetdddet e BHTR TN YL S L
Codou0us s g
222 o RS E
T w k=] o
ch o Eggg‘
b = JJG'(_)Q
& =
- B
o
o™
RIEWAILEY

Cuticular hydrocarbons

P13 G A AR /\ A Bk O o P 3 B i A S W A 3 5 i

Fig. 3 Absolute content of cuticular hydrocarbons in mature male and female of Octodonta nipae adults
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between male and female (© , P <0.05; **, P<0.01).
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