The Entonol ogi cal Society of Japan

Jpn. J. Ent. (N.S), 4(1): 1-9, March 25, 2001

97 x4 BRI ABERN T 2 VE—FEOD
SHINE R

NHERR-BEELEX

EERFBFIRERFIHENAZE
T840-8502 (LB THAENT | Fith

Seasonal Fluctuation of Residual Flight Energy Source
in the Rice Leaf Roller, Cnaphalocrocis medinalis
(Lepidoptera: Pyralidae) Adults

Mika MURATA and Sumio Tojo

Laboratory of Entomology, Faculty of Agriculture, Saga University,
Honjou-machi 1, Saga-shi, 840-8502 Japan

Abstract. Triacylgrlycerol (TG) level and its fatty acid composition were
compared among immigrant generation and the following two generations in
the adults of the rice leaf roller, Cnaphalocrocis medinalis collected at Saga on
Kyushu Mainland in southern Japan. TG level and the ratio of unsaturated
fatty acid in TG were found to be significantly lower in the adults in immigrant
generation than those in the following generations. Most prominent feature in
the immigrant generation was essentially no residue of an unsaturated fatty
acid, linolenic acid in TG. These facts support the utilization of TG, especially
linolenic acid in it as the flight energy source during migration of the moths,
and, thus, their levels in the moths would be good indices to estimate their
long-distance migratory experience and capability.

Key words: Cnaphalocrocis medinalis; flight energy; triacylglycerol; linol-
enic acid; migration. '
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3 7/ * 4 # Cnaphalocrocis medinalis (Guenée) i3, HEE7 ¥ 7THEERILS A/HLTED,
HATIZ 1970 FER D SREHFEE TR - LIEERTH 5. CORHRE, KIRESEC, &
fEMLEL, WAL CORMAEEO—EDLTE, BEATOEFRMEIEN TV
W O(ER - E8, 1983; Y, 1984). f1, Hyr#EEKFEELETHEA 9T v Nilap-
arvata lugens (Stal), + < 0 % » # Sogatella flucifera (Horvath) 75 & OEEEBEB SRR & &
biIBESh (BE, 1978; #8, 1984), HEHAREREICIMEHTERIZ r 5 » 7l
EIha s, &5, F1M (1989) i3, HHIREEBEOTEY = v M [UROTREHMR
S, a7 2451, vy aBEERCERBcEA»S, ERTEISE Y B
R THMICHERT 3 2 & 2ol XFTaEA R

M~ ORBOB ARG L EHNTER L BB EGE 2BBIT 5201, ThETRDE
ST ENFEINTE . 1) I3+ 4 Plutella xylostella (L.) DR IISRIFICEHER TRE
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THRERBENE 3505 (LH - #82, 1972; Shirai, 1993), FElkgic, 27/ A4 A TH
iR COEF TRABESEL 3. Lil, RREREEESh3ERIcEES W@
HORBERERHROBE T TEBT LA b0 LHE L TEZE A SRV E0 D, HRH
KRNI THEOHIS THEE L BEBSBA LI LHEES O (HBEDS, 1985). 2)
HRREIC B T 2AOBBE L B L, HHRICHES h- @, RERUEOMEERICH
NTHOBHEESKE WVERICH S (FIME, 1985). 3) HWEICHE S Wi OIIEOHE
BRI EL IERAAR D Z WS, BAROKRISERT 3 & & bic, IEMARSED LREIR
OHBYNFE 2 Lo, BARORKMEH 2BEHETEXSL LI (BFEDS, 1981). L
L, fhofif» > oEBENLRETHIITbh TR,
REESEBHOBIERER TR, R xVF-HE LT, RBEHKCIEERAT 3
B, FERITRIC, B shcwahiiEEo b)Y 7YV S Y vu - (TG) %
FATAIEBMONTVS GFH, 1980). #-T, £5 L-BRTI}, BEL TXMEE
O TG DEREFE» STRABEHE T3 L 0b 3BEMREL Bbh 3. £ 2T, APETH,
BRCEETcRES L, BALOBALLTEOBD THVRRE, YHiTEFL
FEREE DS <, RREROE 1 R EFE 2 R EBONIRBOREIRER, BLU, %
DERIETHRRIC > W THEB L 1.

COMREITICE T, 27/ XA HOREHRD 7 — 5 2L TVl VIR
BREEEWNRt 7 — B BB L LT 3.
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1. #EH

1996 £ & 1998 ED 6 AP 59 AT, EBERFEERO | ZOETE2RESITL, %
Ofl, BICRRKR L1237/ A4 FEEREZFEL, #HPOMIZ —200C ICHRES 8%, BE2H
FBRBRL —20C iiRELL SECBVT, REOFEEHIHER S h - ROOBHOBEKE %
FORERE Lz, it VTR, EBREBERFR Y Y & —OREECE SV TR
N, FREICBT S MAACRHERIER] 2bLic, Tv, F11#HR, $F2#HRoRE
OREMPAEHREEDRBICESXHEEL, 25 LABHCRELA-bOZ2AVWE. T1b
b5, 19967 A 2 HicBRE L @BEAFkiR, s A7ALIHA S HIcREL @Eix: % h
FRE IR, BoHRoObDEL, [k, 1984136 525H&, 7TH16H: 88 14H
KERELEixzzhzhottRobo s LT#E L.

2. BEESW

1) £EEomb

¥7, WHOEREELPEL, Folcheral. (1957) DAL VIEE A L. $45b
5, BEESSZKEVFAHF—ITAN, 15mI D2 Y/ —VEHENCSFTNATHEY
FAXL, BHEX25SmIOART75RaBLE. X612 15ml O ook sZElic
RITMRATHEYFAXL, AULART7IRakBLEL ThiE 37C OEEBZHVT
30 R E D L, COBR, K<HHSER1DISABIIART7 IR %2 BT, K
WL, 79 kiVvs 1 A5/ = (2:1,v/v) ZMAT25ml ic L1k, HERHK No.2 2H
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377 A4 HERROTRI T V%~ 3

WA ARIERE G5 ml) HIC@B L7z, MKIC4.Tml O & YKEMATY-K Y
2 [EEREIRIE L 2ok, BB IC AN ., —RKER, —BolL-> b0 L8 Ok %2¢
~y FTHORE, TEAEFVEISZXa G0m) KBLe—%Y) —z2 8-y 20
TR L. BiE% 4ml OG- 7 AV icEd LRERSERE CH L Tk s L, KEE
(—20C) KRELL.

2) ERORE - PS5 RAFIVE

JEEONEIREE S o< b 757 4 —2AWTIT- 72 1) THER L - 2B otk %,
RA2av ) yITOuTHOED, YYAHX NG FL— b (Whatman K6, 10X20 cm) I R
Ry bLk ThE ARI—FN VT FNLz—F0 . Kif (82:18: 1, v/v) 2 BEIAK &
LT, RizFms ¢ EBlEhcRL /. ol « B%, 1972). BR, EX/RAT TR
BEE, IvRERBESICLEBERCANCTREBIE. TG ORBETSO YV A5 VvE
hEEDERMNZBREICAN, B 25/ -V (1:5,v/v) 22~3mlNxt. TOLE,
PERIERE (pentadecanoic acid, Sigma Chemical Co.) % 2 ¢l (8.26 nmol) §°2fIX 7z. Tho %
65C TIWERIM v+ o=+ FTBT&icky, IGHEERE b 5 v 2 A FMELE. BHIR, T
BUANOBKZERBRE L, ~F4v2m 2MAAEVF v 2 ik, XBAELE
TRBIABEL s, B (N VB ARV —VERy FTRAE Y F S5 RBRB L.
COREE LS —ERVEL, BALL~+:Y VHIHBEEZERI AT TERML /.

3) GLC9#

2) TYERR L1 v 7 Vtho gk A R 7 a< b 75 7 4 — (BEEWERT GC14B)
K&, ¥+ E3)—A35 4 025mmX25m) ZHVT, #5L1170C, A VY27 va
VR MBEUFAF 7 7 —13180°C DEEZHETIC, ~V 9%+ YT7THRELTHW
L.

4) HFEF—50E

3) DA F—Fico0nT, NEPERE L LA ElBR 2 B L, SEBIEHROKE
HRGIREN - D OB (umol/g dry weight) & L THE L /-, HEZERTE X Bonferroni/Dunn
DHEEIRE YT 1.

= R

Fig. 1 iZ7RT& 512, 1996 EDEEH TR, 7 ATACRREREBONEa T/ 244
RERAHEER S h, Litk, 8 H LA, 9 A EEicsE L R, F2tHRo b0 LHEINZKED
REOE - DIR-2D LRV LN, ThFROREY -7 KBNS 2HHIC, FET%
FUTUALBEORICHR L KR 2 E L, ThoOREEMrLics s, giREY
720 OFHE TG BiZ, AR TIZ 259.2umol TH D, 5 1 HARTD 564.1 umol, 5 2 tHE
TD 6452 ymol ICHA~NEBICE» 7. 12, Fig. 2 ICRT LI, 198 FETIE, 6 AhE)
KRSk SHERE s, Lk, T B TaEB8 XU 8 AhAIclBORE Y — 7 @D 5.
FN SO, ERERIT LEBICRE L 2HRBERO g BEEN - OFHY TG B
i, MR TR 2141 ymol TH - Dzt L, 5B 1H#HA T 549.9 umol, 52 R TIE
556.4 umol TH V), 1996 FORERBDIRE LEREIC, FKitRTO L~k 2 kT L
NNWICHARTEEIENI - .
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Fig. 1. A: Daily records of the numbers of C. medinalis adults captured by light traps in Saga
in 1996. B: Comparison of triacylglycerol levels in the abdomen among the males captured
at the time of immigrant and following first and second generations (G), as indicated by
arrows. Values (meanstS.D.) with different letters (a&b) are significantly different
(Bonferroni/Dunn, P<0.05, n=5-15).

Fig.3 i, I &E N5 TG OWMBIEIMOMRELRL L bOTHE. TG, 59
VB (Ciz.0), ¥ Y RF VBE (Cuazo)y 7SV F VBB (Cisio), 2SS b LA VB (Ci:1), AT
7Y VB (Cinco) A VA VB (Cis), U/ —ABE (Cisi) BRTY / U VB (Cisix) 0 878
Holshig» oBRsh T/, B#EL b, BB ETNTVEORVIF VB
(Ci:0) T, FERIMARTIZ 61.7%, 5 1 XTI 47.2%, F2HARTIZ 41.5% &, HREES
ioh, HEBET T 3EEMBE SN, 1, A4 VB (Cis.) 1, SV F VEREREIRE
2, FERRICE D SMRESB OB > 2. —F, /v F VIRE QKBNS Y/ LY
B (Cis.s) 13, BT, FORERTI 2.8% Tk - 7ots, 8 1 HRTHE 183%, H2HATR
209% &, HMRICHZE HERREE -1 HEERIEVWESSS, V. —LE
(Cis:2) DR EFEREICHMRICILZE, B o1

Table 1 {3, TGHODY / v VIRROBE, TG it h» 2HEERLAc DT, KRR T
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Fig. 2. A: Daily records of the numbers of C. medinalis adults captured by light traps in Saga
in 1998. B: Comparison of triacylglycerol levels in the abdomen among the females
captured at the time of immigrant and following first and second generations (G), as
indicated by arrows. Values (means*S.D.) with different letters (a & b) are significantly
different (Bonferroni/Dunn, P<0.05, n =5-15).

it ORBFIIENRO & RS L CHRBHRIMR, B 2 RN THEECEDLP - 2.

% z

AFETIR, BETRINITKCHEIIENTEXza 7/ 24 FRAEOHROMEE L,
ZOMEARA S L TREADREICE SXHEL L 1 RS XU 2 R OKRFEERHT
EslahTifliEE, ThEhE 1 HRBLUE 2 HRoMEE L, EBE, 91HERHE
KRVWTFHOELBATOGRORERRESNTE ST, TIHHROKREEZRRMR LS
Ltz ERRYEEDLNE, RBERicEENS TG 22 OROFBHFIHTESZLVWIE
KTBETI A VF—BE L1, ZOL Rk Db DERSED Sh, Fokit
RO TG L ~widik 2 HRICHNTERIE, - 2. TG ZEEEBEIMER RO X E SR
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Fig. 3. Comparison of fatty acid composition of triacylglycerols in the abdomen among C.
"medinalis adults captured at the time of immigrant and following first and second
generations, as given in Figs. 1 & 2 (n=5-15).

Table 1. The level and ratio of linolenic acid in triacylglycerols in the abdomen of C. medinalis
adults captured at the time of immigrant generation and following first and second
generations, as given in Figs. 1 & 2 (n=5-15). The unit of the level of linolenic acid is
pmol/g dry weight.

Sex Immigration G. 1st G. 2nd G.
Male 7.28 (2.81) 88.66 (18.34) 134.90 (20.91)
Female 0.00 (0.00) 14.60 ( 2.66) 117.50 (21.11)

Values in parenthesis indicating percentage in triacylglycerol.

IANF—FTHEILR—BCEDSNATEY GFH, 1980), FRHARD TG L~y
HTEF LA LBbh 2% iR T L $BFRIEVE VI XRHEOERIZ, Mk
KEELBEESEERESIC I ORI A NVF - FE2r R0 HBLKEBTH -1 %
BMf3260ThH3. 5-T, FORBEHLEHEROLMTEE L -BELEBINTEH0F
BELT, BETG VALVORKR, H3BEENTHELEbNAS.

377 A TRBROEHICETHh 2 TG XTSRRI s ETH Y, ML bic, &
OHRIZBVTHR OB - 1D NI F VR, ROTA VA VBETH - 1z, ORI,
fho WL >hOBBEE R L [EETH % (Thompson, 1973; Zongshun & Ouyang, 1995). 7RFH
DO t:H» OPHAEE BIEEKIC TG L L TiFBiE h, RAKICE Y77 ) vo—nd LT
AR R L TR BN 3 CGFH, 1980). TG 37 ) v o — VERICIEBEOES L
bOTH B, FEFISHEBOSE, Y/ —ABBEY 7 LrvyBREREARTEESERI I WV
Bt ch 5 CEF, 1971). F/, —ic, REFNSHERIZE CRBEH OISR L D b
TRNF-FRIEL, EFEEEEH07 73 b v Mythimna separata (Walker) 238\ T
i3, A, IElitktho € RafmisiiiRoaFBORD L, —AFTREIBTIEmY 5T &
DEIS N TW3B (Zongshun & Ouyang, 1995). 37/ * 4 H#OMRTHEB I 3 DI, Fokit
RoEHRIZI, TGHLEIBELTLWALOD, )/ LVyEBBELAEEIO TV
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37 A HERRORP L 2 VF-— 7

}:CLTHB (Table 1). THbb, TOHTLFEFHIENHBERA X V¥ —HELTER
V30751, HERECRE L 2 EEERE v+ - e LTRIE T % 5 A afilishh
BaEEOWRL LREBIch - b D EEEI NS, ok Hic, EEEBEoRRIC
BOWTI, FokfEkEEEMAAEEOER, 35 ICIRRORFRIELZMS Dicid, BF TG
BOL~NEESIZ, TG HORKMIENEE, 27/ 24 TR /2 v vBOEERE
BODICTAIENEERETHLEERA.

HE S (1981) 13, HENECHELZIEr0 0 a7/ 2 4 HiRR T ik FEE LR
BOREBEHIEDD, ZORIBHESED L, NEBENEEFCEIELL #-T, &K
R THMTIC AV L RREROKE TR, BRCHKE, BHEE-> TV BRI TG 21
Fodic, TOLRUHEL - BETELL. UL, bk i, okl
IR LB A, )/ L YBREVWSTRAGEEHICLEE RO EHREZ LA LHED
Yo tdRBBIC B - e E VD T & 13, BEMOBEE L TELILEXBTI0EELHLT
Lk 3. ENEERE4TOTEEMBEILEEE - KT TEhOPHERTEDOTH
hig, gitRcsERLEEIREZNZRBTTHS.

EIRENM- DO TG BT, $1HREE2HREOMICHEE FRCERZEDON
1dn o725, MO TG OIENBMRERICBLTE, $1REFE 2 HREIATVRTYD, |
ETEY /L VBOREHSENE VS, &L ATSREROMICEVERMSES N (Fig. 3,
Table 1). AL 72 1998 SEiC i3, 55 1 HAURRERE L 1o 7 AhELRE bBROIES
Ty, E1{HREFRLTREL LE&KO LI, T ORBICASEL 2BESEEL TV
FEREME O EZ Sh B, BB H1HARCHEL MRRTS, TG LNVOEWERIELE 2
SOREFNEN BB OSBERMEVE WS HESED Shic (F-7E8). KL, TG v~
WHTESRIRO D E D b, T ORBICIRE L oM R O b 00 E» - LEHEIAHTD
3,

HEO - JbA (1989) i, $IRBOERESREOFEBEEFORRCEREE U LREX
K WERNTVWS, UL, B x A F—BEVSHEARRER-TA TS, BBEORHA
BT B shEE R ISR o fH O REREIC X » TRE X 11 (Beenakkers & Scheres, 1971), 3
FHEBVTH, YHOEORERIC LV IHLEROBRICE T 2 TG BHBELYD (Begum
et al., 1999), 7Rk 275 5 (Muhamad et al., 1994; Begum et al., 1996) &\ - 1o REHIL
ShTWa, £, NZAEYI FYIRBVWTH, YhicEEROSWEEERL - EEFR,
75 THWEERICH~RT, TULEERO TG BA%E L (Itoyama ef al., 1999), TRFEH bFV
GRS, 2000). TOEHINIEMD, 3T/ A4 FLBVWTH, RPOIEREDEV D
SIULER D TC BOFGTENHERR 2 TRENSE L Sh 5. SKRI3, RRFLBEL &
ZWEHRBITOA 2 DEB R 7 — SOBVHERED TG L S PEiBBR A~ EE 5 X
300, Bl L TAMICHERRC, TcfHEsh30RY) /v VYBROATHLDODE,
BOTIRMER L E 2B L THENILENH 5.

] ®

EFRSBEMRERTHE2I T/ A4 HICBIZ L) T YA Y o - (TG) ORER
%, #A o BEANEALTE R E, 20%, BATERLU RS THELL 1B
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PRI L o SRR O TG B3, ELIRRICHE L Rt~ e FEIDL
ot F SRR L BIRO TG i1 2 BRIEI B RR A LB U 1R, &Rt
Hx, FoRERTRAEMIENROSEESEL, Hic) / L YRIIB LA CHRIKEICS
BT LBBBOoNE. PYbb s, BE TG EE ZOIEHREBERE, >, REMBHEERO
FRABEOHEH TIRETH B LIEL /.
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