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Paddy Field Environments and Their Adjunct Facilities for Fireflies
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leif) £V FZV (M26) THY, BEIFELRLZ

EEBRIE, R ey — L di3IT—

Thbo WILBDOKHIIEZTIIIAKEDLEHELL EALBCHBIETLZELH S, KEEDLhH
BAKHEORKE (X27) #H0ICERT S0, KEPFELL ERATHIER%RL, 20k
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26 HEHILEAOKAICEZSTINA B27 IWFFS5 - L1 HhERTSHERILE

TRIIICEIVFTS - 1A DKEE K

(Luciola leir)

EAREOBIMEIIKRE {2\ ZOFRYVOERT 2 KHIERMIZIZHARDONA 7 K5 VAR
THKRHE LSBTV EA, BEEDF & W) BB L HEN S 50 72, AFEHELT 2 KHE
BIZIEHRRHDBER L, RIRAKRET 2W00% %o

LB BT H KBB4 2 21 L, BRI 2 2 72KHICIRIE LA LR N R o Tz,
HZ, ANLHHORENRE S, AMOELT 2BEFHIHL T2,

@)1V kY7 NUBDKERS IV

N BOKHBIIZEPKETHE VT T - W >
TANYT ¥ (Luciola substriata) (I 28) HEET / '
%o Dk F VGHEIREE TR KR ICAERT %0
HUIARER 12mm, &R EANA 7 RSV (Luciola
lateralis) (2% S EHRITREBTH Y, HEOWEE
6 HiHDFEV FIRTH Y, FEMLREEEZ LT
Who HRHIHUIARER 27mm, IR R A E

LTHBY, Hid/hS v, FiETHRIER 230, & E28 AVRRZYUT NUEDOKERSIL

WIEHC, 7> VRY VO A S B KT TORN THRINFAS - YIAMUTS
(Luclola substriata)

WEHE CTh HERIE R, [MDOAED > Twd, 4
R BETH Y, 8 H H oMM DRt
Hbo HERHRITH 1 ~2m 28 1 I 1 #HHAINIC
PIeE > TS 5. CHIEMZETITEITH %,

BATIOFRZ VAR TLHAIZRKER (X
29) FHICHROSN TV ELOPHIRTH L, OB E
LTUTO L) B ANBWERERATEZ 5hd, MbKkR
BBORENE, WHhoeH bEBoRE Py E29 AYERYT NUBOKRSIL, b

F45 - BTANITIHERTD
RERHERFE B, KHE 4 ER 4 G BRIEHENAVEAL L 7KH
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TWwWbZEiZks,
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Wb, 9 LKHIZR Y VR T2 LICA#EE Y, A VOBPOERDODLEDIZh>TW

@ RHEFBICALNSREE RV

INFTRLTELFTIVIIAKHD LLIZZDOHKBIZERT AKERTVTH LAY, KHEEL
WCIEINSDFF IV E EHIIHERPHRICERTAEEDR Y VL AERT S, 29 LA KR T LIk
Hd L IZZFORBMETRIIEEL, RFMICERONEZEbH b, DTIZZDOWL O DHb %
5

(HBa=x

RFEBICAERT 27 F< RSV (K30) 1
ZOMLD LB YRS BT L, MBS BR
BRI L7 R BRI NV TH Do AL
T HERBIEH, MR ARELR ETH LA, KH
WL R T ERT S R, 19801,
) L2AnIE A @ Ic 2 S b 7-012, #H)
AN E R MEDTET BHY 7 F IV ERESER LS,
BB IRMEATBI ORI DS L BB L o T 5 KD H30 RBEMEBICEITIEED
S 1 J A 5 M0 s 8 b & FIREM IS 5 = TERERI
Lid v,

VYR ARY IV (K, 2004] IZKEICHE L 2R HEERE T2 7TEY RS VLR
BZ, AKHEBIIED FANS & o THEE ERERA L 20500 T 2 IR IR TR b, &
DFzDITHEE LIELIE, FERHROLH720Th L, FA LHI~EH LT 5. ARITEF
BETBIEDND, KERINVTHINA T EINRF VI RFNEEHITRAINT L 2D
bo AFEOMIRIAL AL ERODT, Y IRIVRAAL T RI NV EREHIIXBTE S
EHWHRETH Do KHITRAREDSE NI ERD, Y I ARY VO L & 2 A R & O %5H
EMRLTWAS,

ARNAERT AW EEDOL ARSIV (K31) 3V I ARZIVICBE, By —ri
EWELPTED [, 19781984, 20041, TR B X Y, KHEBZRMFENT 5, 7 ¥
Ry NVRAAL Ry Ve L HIZREFIY, FREENIC UIE LKL 2 RIS 5. A+~ FRY

23



EIIESE R EYERTRE
#1625 2011518

E32 F#7 KRS ILOSHHISKEED
DL, B, HMROEYICEXD
HEgrEE < I LEH SEZERT .

B31 FUIRIILPALTRIILEEDIC
KHEEITRSNBREEDE XK )L

33 BITHETIEEAERNLLIEWVTINGRY IV
(Lucidina biplagiata)
DA EVN ) Pl Rk TR e ARG - R (I

N, 7a< FRZ VAR VTHY K, 1986,2004], 1KHUIAE M5 < ik L 72562 1o,
it (4 32) EKHEROG, B, AEORWIZE F ) REBEmREEL 225 ME2H T, K
HOLRAKED T S AP HFREA R S VOEFERL T b,

BATHETIEE AL L WA NER 7 )L (X 33) O iId KA RO LI £ S RS s [K
5, 1986, 20041,

C O L KHDOHARMEDE S 12X - T & 70 % Bk HFi % EOBIEAMR S N7z AE R, KHE LA
IR RBREE oz b DL EZ SN,

MWHBICAEET A4 VA ET RSV (HM34) BYATFEHETLXbOTHERLIOLRRTH Y,
WHWIIAROF v T2RA LT TES WA, M, ol (K35) &I ERT 5,
WA B2 R E, HREITH ), BEEE V. AMIIATITHAEL, M2 25l L7tz i
FKTHO—T, BT E AR L v DRBER, 1996], HHEIZ S MEAERT S 2 LR SR
Z ) Vo BRI MEDR 72N B & & BT, KIFTDRI 272D, TRKIIDGA DA 12
ZALL, HOMELRLIXYATFTOEERLTVALEEZONS, 29 LEBREZHEF (0 Y
R NRFF VYRRV (K36) % EDREAET T IVOREREORBEMIZERT 5. FE2H
HOFEAEMARENIIER 1L 2o 7208, TRRFWIR L TV %o WIS, NT T A F AR Vodhd (K
37) LKMALOGEMICHA LIET 5 2 L 03%» K, 1986,2004], &9 L7z @i
FXB R SN, FYNVOLMRE 5 HBEAFBOEMZMR L TE 7205, —7 TIRERFH 4 & OHA6IC
XY, RETEHP LTS,
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K34 HBERERE, [QES, IVEBICOHER K35 AUFEFRIILOEETIARD
934 UFETIRY IV (Rhagophthalmus Yy d&BH EFTESNIEHVA
ohbar). HECEEM) &M CHR) & TIZARIRE B & REDEI

EREESHHELLZ LR,

. _ L Fe P R B
K36 HRBR/\ELHEEICHTITD K37 RAER, BXRBCHOMIDIEED/I\S
FEEDFAIIY RRIIL FAFINKRI VDS, K HE L H
(Pyrocoelia atripennis) WCHAELISET A 2 2% n
@)HaE

KB % AR B KED KRV (Luciola ficta) 13,
HADANA 7 RY WA 2 55, iR EB o h i b,
AL EDICEETHLHRDE ARY VIZLPAs A
7 ¥ K E IV (Luciola cerata) (4 38) 137K H L ORI
HZBKH ERERMFENT 2L bd b, ARBELDK

VASKIE B2 R A A , ¢ A
P LACKI B ERARIT 2B, Ao oo 5

RENVTHALNATE S BTV BE K, 20041, cerata) |3 BEDKARE
WDOMBRERBRNT D
(3)55E

HEICBWTH 7 F < FRY VIZEFEAETOFHG) & MRS, KEELOREMIZE L, HEORK
HUZ UIE LIEAKH L2 REFEET 5. AKBHERIIOARDZNREMTEY (M23), ¥R ELITLo
TAZITHERRE B S 72 K LGB B DKW ARFE O MEIZ & o THRMEATEI ORI EIE L & D
HERHREE LT E RS20 L CTWwb, 238 K& )V (Luciola papariensis) 13 ¥ < AR
FOVICEEBLL, FARZBEIHICE Y, LIZUISKBEBELZRBIECL, N rRy L biliohn
5 [R¥5, 20041,
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(4)E

MEEZEEETIZTA T 77 %2 AD 1 (Diaphanese sp.) (M39) ZZFnfhdie L HITKkHEZF
DRFBOEH (M40) 2L ART Do FFICHIIZYHIHBERCERL, HEHEOEREEIE
Wi LHEEE NS RS, 2004,

—J5, KD HABO BB ERED A Y 7 aR=ZKy V(A Y 7a Ry V)0 1 (Pristolycus
sp.) MRS (K, 2004, HATIZ, AY 7 a~N=XK%¥ )\ (Prstolycus sugratus) HFEE Tz
W 7 IR CEEPIC AR L, SHUIRAKAED HE R B2 AT %,

EMECTHRINI AT 7O RZRY VO ISR 252000 mAT#£TH Y, FRZ2HEL T
i, KiDOFELWEBD RN ENL, KHOHKBTOERZTRELTWAbDEEZ LN,

KHENCEEE L2 ICEHAD 7 04 TR VICEM L 72K VHAERT 5, 2704 TRZ Vi
WHTTIET MY FEMEIAERL, WINOOYE D HEOREMERIN 3 2 Z2H DR S L7255
2%\, 29 LREAIFGCHHOVLEDE LT, ThL0MOMIIHBORKIZRR/MS L, R
RN DMR 72012, WERICBWTHEZFETIT 20 7 F V2o, 29 L2 e biApsh
T2 K E B O R TR 7 2k BB L 7 B

VE¥F T - 2 VF 2 b5 —% (Luciola circumdata) (K 41) ZHADE 2R &)V L7307

*

K39 HEERAOKEELICESETDSI7 40 HFATIT7RAD 1 EHERTBHE
77 2AD 1i&(Diaphanese sp.) ERFADKERED

-

M4l FEEFACHFTIILFELS - I
*1L5—5(Luciola circumdata)l M42 4V RRYFORAT NSE FEEE1000m)

BEDE XY )L ERRFIBHATHERIE OXABBICEETE SV TIUSS - O
MO TIHELKERIICEZLRE5N%, L+ (Lamprigera loley)
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RSN, ERRED LBTwE, AROMIIRMEEN DT L A LN 20I2, Fil L2k A
RNV EFMELFETKEBLIZZLAONE, 29 L-ME~ RERY VO 1 (Pyrocoelia sp.)
WZH RSN, HERHIIKE B2 RA ST LD S,

B)1VRxRY7

AR MTBEOEWICAERT AT TYF TS - ulL 4 (Lamprigera loley) (IX42) 1ZMERE 5 ASK)
HO AR 80mm (ZE T A4, HEIZARK 30mm TH 0, FHRLKH EZER 2m 2RI L =08
LA D HHIIKHEOFHMTHREEL TWwE I bbb, CNIFINFEFTRRLTE Mo
Btk & v & AARIC K ORAKII SR O & 72 2 R R OB EZR L Cn b bt EIbh

O R L DEEF L KT BRGSO IR 2T

KO EFEVE DM DIE A EW S BilE, RS PE I 0% < O E A3 2 KA IGH, e
AT L2, a7 e bhMBOKEEROAEFEDE 72 TH L, LN IMliiE % F7-4T,
TBRH AV ENE LR D H M A BULETH 5,

29 L-HoREE O S L TR IENS HRIEREOEREIEZHEAL T2 %0 T, =
Z) 7% A 1000 il v Ta Yz s MRSz, TAUEAEENC 1000 RO B & fe e
L, MR, FEPE=5) Y72l LTITI) LV bDOTHL, —J7, RMKERIIMAI
BHRBOREE Vo FEREEL, 29 Lah TRy VERMES, FHEL V728 %
WTHREINTWE, 29 LAHENI ) EMEZED L 720121E, FB)T250E L7z B 4eh 2
INb, TOZLIZXY, RYNDPERT ZKHEZEDOFEEOKBETED BRI ZREH, REHTT
BEE 2%,

RYNVHERT B L9 ZAKHFBRORE, Hrda s &t bofa, SIS EE$
HEEZHND,

RENVHERT 5 L9 BAKBEREITIHRAOEN BRI NG v AEEEZITFOREL, LI
BEE % KA 2 T S BIRIATEI & 22 5 9 o

KRY AT A DB BREAD RIS N EIZ LD ETH/NEYIIKE LG 272 Lignid L7z
LBV THD, TOBEREMSE L ke LTAMHKE, BIHHAE DUHER D AKH A S K% &
LEFI, #WFEEE L CTKHICKPREONABEOKHETEZ EPDHIFoNs, ZhHFvbwsb
ZKKHTH Y, KHOMRFHICHKEEZ K-S 2TIUE, AN T RIVEIE LD L LIz/MEYIC
Lo TIET ) L REOKHIGRIF 2R L 220, MR SND L1k 5,

BRI RIGTH O MK (X43) @ERKTEIRZV OO, KEOMY L L THET %
AASN TV D,

ZWHEARICHIRE SN ZORH OV Oh &2 KICET CTh L. OmE, KHIKIES DG
i, MEEOBRHIH SN, BREOTFRMEIM I N D, @QKEEWIZE o> TRE L 72 KBES &
%), NATRINVOAERT L0 REL R T 2 2 12 % b, /NN DA ENED T
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<Ry, TROEMAT 2KER EOMYZ R4S
%o @K MO L E RO L. L L
— T TIXF KPR S N7z TOMEE, FRICIUE
B MBI REWEEZ 5N D, 5%, ko
IR MEPY TR, KOARZEWMEE LD
2, ROAFEOY;THLRKHORM, BIH A ER
BB DR FBUL I & & O 722 B HE Ofifili %
ZFOMFEDOIZOD =7 VX FOMELNETH
5o

. 43 KEODEEIEE UTHEET 22 HHEKH
KHEIZH K B 720 DRIKERIE =232 > 7 ) — (Gt TN

FOKEEIZEBE SN, KFIT AT AL LTIEEVE)
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FOAEMMBAT LI EICED, AWOLEENBL T, ¥y I RI VAL TR Y VoA - % T
295, ZMa 7Y - FORKBOLAIZIE, KEBEKICHEEZH 5em B EFED, S VoLl
AHERR T VERBIICHET 2 EDPMETH 5

FYIRINRAL T RIVICE 5 TIE, T ¥ 7)) — KBTI % < WHEIYHEE 25 H AR KT
WK IR DI E R BB TH B A, KEICIIHA RSB R T L2 B2, Pl kL
W 27200 EFRHESNTVUINETH L. N 7RI VORGHTHIKBEOEL TH 5D,
—Ji, KEICAERT 27 Y VRS VORI S5 ~ 10m by, @Yzt 53,

=9

PLEICEHUETEAEBY, KHEKERS VEZIZIL®, BAKRS IVE THRERLEMOY L LT
FIHLTWS, 29 LAWRICE, KHIEKREEET L7012, 72oih, FKBOMRFEHE, KH
JBOEN], HIBMERD 720 OB 2 MO PRI 22 S, —HOKBEPHECHED H
B LRHEOBEL O NBWEHA 2SN TEL, COEHFTEMWLHELL b o> TELD
—HTIXEDEF DS A I Y 7K Y NV EORINTABT AT L - TXRLTF 2L BB OHE
FRZO o Tz,

KHNZKRDEFER R ) EEE 572012, KRV AT 200, W% il oz >y s
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ORAE, MEFFEHT AHMAO ) 2ITH) LN ELE SN,
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Paddy Field Environments and Their Adjunct Facilities for Fireflies

OHBA Nobuyoshi

Many paddy fields and the surrounding water systems inhabited by Luciola cruciata and
Luciola lateralis maintain old irrigation systems by utilizing topographic features. Trees grow in the
surrounding area, and ridges are maintained by people every year. The existence of these trees is
one of the important environmental factors that serve as a resting place for the two species of fireflies
mentioned above.

While Luciola cruciata and Luciola owadai inhabit mainly flowing rivers, Luciola lateralis inhabits
mainly paddy fields, and aquatic biodiversity is high in such paddy environments.

Fireflies can be effective index organisms for analyzing the environment of paddy fields and
their surroundings. In other words, it is possible to know the environmental characteristics of paddy
fields and their surroundings accurately by understanding the habits of fireflies that live there, and
their luminescent activities. Particularly, Luciola lateralis remarkably change their flight luminescent
activities and also their luminescent patterns, reflecting the location conditions of paddy fields, the
difference in their maintenance conditions, and their abandoned situation.

Luciola lateralis inhabit various watersides from rivers to paddy fields, and their habitat density
increases in the order of rivers, lakes, swamps, and paddy fields. Paddy fields and their surroundings
are maintained artificially, therefore, they are a stable and ideal habitat for Luciola lateralis with
abundant feeding resources, adapting to their life history. In paddy fields and their surroundings in
the intermediate and mountainous area, we can find terresterial fireflies such as Luciola parvula and
Pyrocoelia fumosa, and also Lucidina biplagiata, as well as aquatic fireflies such as Luciola lateralis
and Luciola cruciata. Aquatic fireflies also inhabit paddy fields in China, South Korea, and Taiwan, and
various terresterial fireflies are observed around ridges. This indicates that the waterside environment
surrounding paddy fields is suitable also for mating behavior, providing a stable environment with

excellent water holding properties and abundant feeding resources.

Key words: Firefly, paddy field, irrigation system, luminescent pattern, intermediate and mountainous

area
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