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I. % B

AZXAEMRBELIREED, BRIZREELEVHMER, CLICBEICHARLTOEAXDHT
EOMBHRSNTELOK prbo?, EBLMELNE BRI BHTE L5852 EMNETRAD -
foo B OE, ORAEBTAIHICHIRKEA, MM, HHIL LS TERELRNES WA 50 0F/E®, &K
BKBIZE O THREELBNILOEHELNSH LR, PROOTHEEERESBRLALALBLIE
LIZEZIATHA Do 77 YA TIIITETEEIT 382,919 F1, T17684F1C 13 385, 560 PD R X A A L1
R, 2FERICEEY, REEOEHRSRRE LW H®, FhET, KEELER XA ORMBES D
BRSO R, BIEYMOERMSRREL, COEBHRBIEINLENID, LhL, AXAHELOR
EITRHEL, LOBEITHRINEDLICOVT, +4HEBHIE S DRENARIIODLALHS THEH
AEINTORNERDLNE, TR AXABOEEBICELT, +9HOHARINTOROEBINESE
STWRPOTHAD LEHICIELONS,

AARICEET SR X AT, RX A+, Passer montanus saturatus STEINEGER, #15 7 b A X *, Passer
montanus kaibatoi MunsterujeLM, B LU= 2 F4 A X *, Passer rutilans rutilans (Temminck) D 3
BENHEEINTNED, oD bR RitiEdIck 59, KM, EE, AMEZhSITENE
ZICHEER LTS, #5357 PR X QMR E ZOFLOFIER, X358, RREGEADEETIEAIC
AFERET21E3h, #K TEINEBKOEE LTS, —F=27F4 AZX A 3I0EE, KM, HE, K
ML EHRL LI LT B0, Z ORI ALHEE &AM hBLULOHRA P OMTRAICR SN TED,
JEHEIC I STER & 2 ORIROE MM AEYT 2 720T, BICRBNELZLTARMN, HE, UN~EOE
KT B0, FLEEOBE LMD T, ABESICET 322954 AXAEHT7 bALAKCHAS
LEKEAE L D12, 1962, 1963DTAEALMFEAR BB BEVENICIZ /722 D002k
L, 2055 12BN EEEAORRICER LDZHE LD L, 196645 AALIRHIRRS D K&K
EAEIBTFIRAERH A THE L DEBE LcDIicE EE 5, $/19664F 6 Aicid, AREBTRIIBADEN
FHARKICH 3 NAoKEET S 1, £ T A EBOMA TR OB D= 29+ 4 2 X 4 HEHE LTV 3 D48
RBURH, CORBZNODEBHIBICETZH57 FAZXADHICHRELEEF LA R VHDTH -
foo UTedSo T, 18K & DALRMECTRIRBIEY, HiCA 22D & ARBUCE LOEEZRIZLTY
5013, EELTHI 7 VPRAZXATHBEBBTENTELD,

FERLAETR, ChoDRA A FEDKPABEE LT, BIEY, UHTHA A CE LVEREL B
W, ZOBRICIIKEERD S, IR0 DAMBESNT & /81089,

WHIETHIEL, HIEYVORED 2 VIRPROBEMNETMERLELI ELTD, TOEESI MO



H5T7 PR OEREICET 3R (FIE) — 13—

NTBORTNITEROS B ERFANBE L, L3I, bBEICHED 2 X 4 BORKICEREERICOVT
2, ZLOFESIRAHOTIRINT S,

RHES (1922) BAMICERT S ZXX A DR 2, 617 FE VS 164 HOBYERANT, ThoDi & E
o kBB I UEYEERETERL, COFEICBY 3 EBHEREE L. TD% Weaver (1942)
12KEicB T B Passer domesticus LINnE D DTS @&EGCOL‘;CE?;"E L, 7 Summers-Smit (1963)
BERKE DfEICIE S 3T 5 AEOEREIC OV T e Lic, i A (1959) IAMDR X 2, Passer
montanus saturatus DIEHIEVICDOTHFEL, 1UA (1951) R XA DEERICE LIRE L1z, 1
BAR (1962) BRAX A QEHEHEOHANCE LThrIFERS, TP (1962) BEFRKAOTS Hicktd
BRZXFDEEBCENT, BRAOHEERRL, HIBEORKES, LT, EF (1962) XH
CAAMDRAZ A CIRE I LOKLEBEL, Chicd T sRE, BEOEBEER L, T LHS
(1965) 13, TORAXA DRIEYICHT 2EX BRTIEMT, EBHAOERETE 7o L LK
5, LEEICET 3 AR ABOEBICEALTCREEDLE A, EH (1963, 1964, 1965, 1966) DT -
LFHROIED, BRINERHRIZIILALERICED, COBHRI S, FEHIH T 7 PRI DEERE
KBRELOBBICBOTHLOICL, ZORRICEINT, BRNTREL XUHREDDRITINS>HE
ORI A BEIC, 1962~19674ED 6 £/, ILEEAZBETN BEHEN & ALIRTHERE /K BbE OB
FITEL 100 EOBBENYY, #7577 FAX X OFEMBAICK T 24E8%, Rk ERMEOR X AHICOE
MENTVEEDSELUHN, UTIRB~NS X5 UERER, £ LTehoEEMe, K, &%,
FHEOEHT O HBEARTESR, HLVRES XCBEREERFEORARE T LHBLLELLDT,
ZZICHE L,

ARRETIEOICH 7D, ROICKEBYSIEELERIHE2Bb - LB ERERFEISRHY
ERRZERTFRITLRICES BRI T 5. T/, OUOBABOMIICEL, REORECEL T, JLiE
BRPEPTEEAPHABEITHER, ATBRKRELLOCCAEEOMEEN, 7 eHOREICHEL
TRABERPLELIZFHEEZNEL, EYETORECE U TiuiEE KRR BHEYE O 2
—BEIRICE KD E B AN, $42H 77 A ADQVEOBRNFYERE L OBERICOVTHE
EREEBLUCHEEZED - B R RYBRERNBFEE CIRETERIR T & CicdE RFE DY
% & oNI BB REMEFRE EFENHEEE L TREKR EHEERBHF, B HETTIR

- ORFEAHFIFLS S CICKRBATRILE C OFEEESA 5h, BEZV ALV IAbBERPZRZ A

BEYEORE XELICELLVEHOEEET S,
KAXOARICH 120, THEMENLEE, BBEEBRZHERBD - L BREKERREREDERY
EAERSELICEREOREEET S,

0. BB & OHE

1962, '63DMFICILIBERFERBERMBEAENICH 28EY, TbLEHEAE, 2 FHH,
BELSEICE IR0 E & BPERHL, TOhTEHRE LN 57 b RX A OYRELEREEH~ T, T
YREAETORZhR, Jh34&E8 THICHEL, W 135,000m?, HERFLOLLVT 1 ¥ Jick
BHTARAS EFOHIC, KBRKBADPNTRQRBIEE L > e, BRUEKEEEEZS >TOT,
HIE100~200ER D/ v = v, Ulmus Davidiana var. japonica 4 2 ¥ 51 5, Acer mono, = Dihét
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ERESOEEROABEEL LT S,

BRI TOMPORELPTBETE LXK, b &I OB TRIBOBMAETEIC LicbDTH S
H, TNOSEMELELD 100 HFT O EHN4AmOEIER LI, WPLOBOWERFREFCH, 2hb
EEBREANF > TE T -7, MEOHEICIIRE 0.05g OIBE» DAL, PEORBE(E
DL T HIDICEEINAPRBBTZEOHDS BICHEL, ZLTIDORE ZDRER/ FAT 0.05
mm T, ¥cWiER, HE RBE, WEE, BIUEEMFIBEYVER++ ) 9—2T 0.2mm FTH
FE Ll OROEREREICITIERE 0.1g O EMKRFEEH Uic, BOETIEM & SLIEA 2R S hicT 2
fedbic, e ORITIRTAKREEA ¥ 7 TEEAED I 2o TLOBOBAREERMSLENT, TTO
OIICRDFETEH Ulce T0bb, MMk AEITEREREDOS v 7 22, RZoMioBfHiIcED,
L ZDOBEIBSEANLTVIKEREDI/I.DOTH %, HOBRITHEBIET B/-0ICF, HELE
o FEER (HZE, MR L7 IBER (FEAD) 0lh, RIRSTTHEWRT LS,
1962 FFiCi3 5 RUC DY Lic=7 + ) DREE, KOWVAWALHRMC €rof FODTHEEZELTH
oo UL, TNOREFARKICKONTLES DT, 19634EICI3 70 I BTBIC 12mm X 7mm OEE
(TRED) trvad FIRERE, $30VREADLICOANALEHMARTOIT, BEik#EELICL
7o

1964, '65DTE IS LIEMPENT, REAOKRATIHCR SN AAM, ZovIKRERMEVEOKE
LOBFERScHIC, 8mm WEHHEAFIRA LA HEREEE (B2, 3R 2RV, c0¥
BREFOADICKER A v FEZILZ, EBEFICRVBELELTEHSELT, YL/ 4 FL)—X
AL8mMm AATDLATHY Y ¢ 2 AT LS ICHMENTH 5. WAL A BBREOATICEED,
Sl bRABEN S U SICAODO o SICHhi S ckbsitss, B Sh 2B + o REHEY
L&, Yy olEEERARAAR, A PoREBXY 8mm A4 FEMDIHEE XA DEBEEDH
i, BEDLDH I ATHYD, SORBHEN A FOMAELZTVARICE AR Y VEFOT, Hx 5
OFETZRINCED, BOBBITEHMBEINBTOIIICTR LI, R o RORESET E 51
EHEZRBVEIIE, ZOEMEEIZED, REDELGTHRE IS XK LT

1965, "66 DTEEICIIKAMBEICE T EH 57 b AX A DORDOFANEET~5BNT, MIRHERITIC
BT, FE 100 EF>OHM FB1IR) 2AVTEOHRTHELALVBOEARBELIMREE L, Bk
BrEAFFEFORLIBICAE L, BEIZIZEAEKEAT, MIEBRBETH LM, PiKEEvFFEh+
FHREEHERE LTS BRO RO AN TH 2, OROREKIR, TOBUAYTS 2 RHHD
LHOREMERZ EEZF LT, BPLANBIRBLICITIE /oo $RE LAV LLEBICRL, BRIC
LEZBABRYOBIEDDEEEZB51DIC, 12~13°C K SLDBHKIZER LT, ERE~EBLRD,
205 WD bNEMEANL T ET0% TV 3 —VCREERE Lo -F i8I T O34 Tl st
AT THRYORER L, RIERARTETH -7,

BABYOEE & E131965, '664FICRIMI THRE Lc 1311 6663, 1IEVH5.1P0E (205 LW
D) 20T, KD 3 DDHIETH~N, TEklLiz, THb5, 1) 1 EOVBLMOBIREINTO
FHOEYMEADET, ThETIMBEY2EHOEAEEMIC X 2E4ETLET 5. OB AE 9em
DR MOEREFRICEE>T, 201 EOHARYEEEANICIZZ—REE SR, #he
NOFEMDO &M EY BHEFED, 2HBICHT 2 EHREHET 2, KIC, 2) FHOEYSH, LTI
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BEDS>b#lE (DORDERBEELEDLEILLD) OHICRV SN AERTESEZERL, chiz
OEMOEERL TS, S5, 3) FROABYNLITTIIE 666 FO VDO BEDHIC, WEH{AME (KT
BHBVITHEK) B hETET S,
UHROBABRHOEEDKBIZEIZ, 1967FICHEMAT TRE L 46 OO IUC DN TRBE Lo
19655 ICI3 LRIRIEIT T, BELEICBU 2 EEWEROE LR S/, BKE 0.058 DI BEHMDT
HlsE Uico

ZD1341965, 1966DMEICIIIDZRERE T~ 2.1, HIBAK%K S5 ~6 BEIEIET LML
LREOBRMPBETHEERLT, MBEOTETOSOEZENLELIL, BELIS

HTERIC BT 2 BRI A ORMET S 700, 196745 A5 8 B TORIC Lt #IsET T623 =4
L, BARHOER, RBoVKEEAYOEHINERER N L,

. BRBLUEBE

1) HIEERE

a. DBOOFEL

—HRICH T 7 P RX A OAIHOBNE, KOKEE (500~600FCdET 5 LBENTRHD) Kk~
BEMNEL, RESOPEEDDDICTELRVY, i sid 3 Ah@h o TMIch I TRELIZLY, B3P
DBIHAETE > THRAEBITEHZRT XIS, £ LTIOTAPHTOEMEL WA 5 EEKDRH
TOBODOERNBEL LI TH B, LrL, chbdBEAEE—7ICLT, Z0®K L ICKKREEY,
ANDbOIKEEORED BthE 5,

b. DV ERFROFEE

1962 SO HIEIIT, JLARMEMEN TEBINADOMBOE 1962~'63 EOXKBE LI CAhicksr L, #
77 FAXATREAPHOBNOLE,ICH, MOEERD SO ONOEFENG & ODISHEELTHIEE
DHdTEBMONIc, THIREE, TOMBNOLEIICBTZ20VANAHLNTEHICR NI ET
Hb, T ELTDHEVEDUADOERT, LEZXHNDOLEID 1 PNEREDIHRETHETSL L, 20
OHFELRONZ L PRI BZOHIKBREYD, MOSORITNTREES1D, HI0RTTOLOH
WoARCES1HET, 1FALXEBBENSED, HIICELTOARFEDEDLDESHS HEDLS X
SURBEICS LELEEB L. ChonFEELS, KL OBOBROBRINIEAOH S LI
BIEBEEEEDNS, LEL, BERXBROH T 7 F ZAX A TR, XOMIZ2BVEEROKRI LTS
LRFRBEINTHIIN,

c. HiEDb

HEQEIIAD SOMNEREL TN T 7 P XX A1, 2 ATHIALDE & EXRBFH~BMER
AL, 3B EANICIREAE S EBDIEDRATOE T LMD S, TORIBENET, BLOEN, LMY
M, BOWERDICT IR oLVEM (Tih) 2ETRL, CONRDZEVREDSLK1~2 HETH
33, LHLEORIL, BRAXA BOLANDRBICGEDN TV S, BT LI THMBARE{RS
N5,

—7, MIHTORFEMAEDZ, H L DNAEER LRI LTI CEELIETL, 4 A LA
EE—7ICLT, BAKEMERAT S, UNEbEED R, [REMHICKE (HEIN, K[EH
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FULBTLED, BBEE-10T5E, —HEMOMARPILEINT, 1~2 BOEHHTIRH 525,
SlchkUBEN LI AEIEL s L BRI,

BEHICIRAREYORE L ZESE DS AV OIS Y, ZORDPICHOAROEPHEE L SFIA S
N3, ROWRDICEPBLPRE|ELLEOFESHOMRISEO G, e LTEECEKO V=V, 14
YHIF, RZXAJ HHA&EF, Poa annua, ~F 7 ¥, Heracleum lanatum 15 ¥ ODHE (B X#5cm, 1§
#3cm) 2L DDV, SEURATNS BHOBR—ELTELT, BELKETNEEL, /HhET
NEZNIIE LTI, BEEEEERNVT, REO I TR O (McIN, REOAONLSE
BICELBROXEL—ELTELT, IFITENRI/ESNIT,

d. E W

BMSERRT 5 LR b 5 S EEIMBHIE & N, 1962EDWIIIET X 4 A20A T, BHROVIEHSENL 7D
8 ALTHTH - 7co BIOGEIIETA 4 A2AT, REOVERT A2BEICHIL -7 o THFORER
LRV BHOBET S WHOMICE, MRabeTRANOENRINALITHS,

F 119624 I AL KM MICH 1 7o ATTEA 100 B TIZ, SLOBEMSYRICHRD) Lic itk U, 19634
BRMPTIBET, bFPLR2OEBRI LIcDIKEEET s, BODOE ODREBIREFEINT, —8B5
REZFDOBELBUPIEINT, MEDrIORMBKE SN, TOX 5 ICEHEPHL LCEEEERKICE
DWTHEOHIC F LV EB Rohi (B4R) Diid, HETERTZ K OLOHEAMNS -1 LBbh
%o

SPITEE24RNIC 1 MOBS TET 3473, 1hicid, ¥ISNETHR 3 AEICHE 2 WDOET I N/ Fis
10, $L1BRDIBIC2MEATOHMIED >/ LL, THRKRHEADER, 1oL dHHA
HHCMD A XA BETEARENI K3 L, IKL50hb LAKY, PIIKABOHICKEBEIINL
8RO, BETIHMAED > T5, LDIFEEZOHALBMAT Ur b ESIKERET 24T, o
PEESICHMNEINI, LELZDEDIE, TOREIPEIICK > THOMERFITECLRTER
Motes AES (1922) iITk3 L, AMORXADILBIIS, RU XS ICHEASHRTIIESICBRELT
W3 END,

1EOHHRSBRIMABLTA 5L, ROOHAHIE, REOHARISMET, 2MELUT TR
INIE» o700 1962, 63D _LCHEMEAN TD 11HO I3 56 DOFEHT 5.6 £ 0.2 (p=0.05 TD
EHERR) BThH 7o F71965, '66DTHLEBRBETTOD 1 DI II252H OFET5.6 £ 0.1 (AE) E
TH-1

IEDINBET ENLETHE, RHTHRIPOLHDER X ABRICIINE T LB 57 W2~ 3H
RoEons e, ILDPETHRTH 1~2 DD bR EES, TheIBkbhicfikd, £
t2~3H, &x&ELT4~5 BT, FroBEmspEhsh,

e HHMAM & SEEABICR SN EET)

ENBEP SORORYDETORYIZ, HHOBMECHRNERICCNEMB CEMTEZ, 5L
7 ERT, AEREELECORREFREBMEFEC SicT B L, 1962, '63DMED EREIHRDOMIC 1132
HOEBRESN, WHOEIDHIZNG5:3 TH 7o AT Lz 2080 D b 19624121331,
19636EiCi312T, T4EDRIDKIZ 5: 2 IGENSDTH -7 B4,

196241 i T19634EICH 7 7 b R X 2 DEFKE D1 - - ORFEEAN G TR, dhERAEA
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BEETH, ZCIET > TORBEEREMBI63FEICE LA DD - L EEFFT LTV, 2DXHEE
PROBETIIBAATH LRV, FHEHM S KCEBBABICR»IRDREBEEHDH D
3B LEEDLT, KREBOELD, CHIEIZIOELRER, ChicR&BBEFEEESERTHA
Yo CNOLDAIELTIE, 4BOBEMNISIBELEDNS,

f. BRWELEOREREREE ZDIREKE

1962, '63DTFICILAKEMENTAENPHZBUAE L 14 K64 BOPORREEGRIT, 2nEh
20.19 £ 0.09 (p=0.01 TOEHRRA) mm, 14.32 + 0.06 (FAH]) mm THoto, FLETBI4EES
12178, 82 EDFIYIEIZ 2.27 £ 0.20 (A L) TH -7,

C DEHMEEFABICR 2700, 1965FALRTHHBATTRE LcERicks L, & (WATH, ¥
SE 5.3°C) ICET & 117385 153 BMOWDOFHERIE 2.22 + 0.03 (p=0.01 TOEERR) ¢, B (7
B b4, SEESIE 21.3°C) @248 107THO NI 2.36 £ 0.05 (A1) g T, MEOMICIE p=0.05 T
BERRESEDONK, AHBHEZEN, BREZEWLFRCLITLEL,

COEIHIE, HLELOMTHERICESTELFRE LT, MHOMICRAXABFHATELL X
ORELBAERICI - XD LEDH L LB oL ), 4EOEESEHAETRAPHESESS
Wrs, AT77PAXARZTHBIAIEREBTERVEABLEL AL 125D, BRVEOEM, B
SRBMICHHRERF 72, HIVRERTHUTRETREZBIL, Mo ERPEBZ 5 &iTis
SkDTEHEEOD, TOL, BEEPOTDICIZILEREOFICHRTEIHBALTE ST, &%
DEHEBDBELRIVA NP KTHAD. L L, ARFICHSNT, BRI 4 DEBREREB 20T
NTOEZASEBDLNE, T UAER BEEDFEANECEENZEZD O LILOTRELA S b
COXDIBR, BZTOL THD - TRVBOBHEOTMLE LT, B 1LICROFEN ST ONELEAS,

T8 51965, 66D RMATICE T B 757 + 2 XA DEF 32 FICEZ Sh TV Ay, Fi5F
YIE6T%, WHEBHBL O - T eIt L, BEF 324 PizHZ shTonic zhidBmEsL%, WMPE
%D SR> T BE5RD, W 2ic, HFFICIX 1 EH L EgIEL. 288, WHE 1.2 B,
e AFESEZ O T cDIcH U, EFIC3EMES. 5 &, HYHE0.9EE, Fe4EEN525
T (BeRD, 20, FRECHKNTYYDEEYOEHE LEEEBL L -1cDTH 5, HYE
BYMORBARLERTH -7ch o (BTH), ThITHNT BREEZELT2HYVHERYMCEAE, &
BUEBIDELETNTO A LW SHLTHD, ERNDOVLORBFRIERELD SEIHEL, »D
K&hpoto (p. 19,

ERTOBEOEEZTARMIEIRET S LR, TOROBEICKE 274D T, 40 ZFkb
T, LR ->THRERTE TN E D, ENSERIDED - DI3, BMBEROLDICHATE T
YVEEYORER LY, PRVBLVGEREL, 20EPLOFELOREDLDEERTI L
B, BICHBHWASTH A LHEINS. HETERZ XK (p.31), #77 FRZXADFA,
YR ICEVEA THMERAMERNTOR LV S EERIBE S -t E s, NES(1922)
BAMICERT 22X QA0 5, 6 ALt s KBICGERT 3 L#HE L, CoMBRERED
REMEBRTHECENTOFTERNTH 24, FHEHNCZ ORI A X DER, BTHDLET, &
BRORBEOGOAY, TROLUYHLETIHMTH 5 LICE T BTV S, LEHEEAMNE
TRRENI, TLFHNCELIENRDY, 2 4EBT 3ERE0BENPEERICIENSAS &
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Bbnadho (p. 29), FROEADVTRABRISIKCHELLENTHILEND S,

g. HEBBIUSL

BB DWEETILL51&E D& 2D L@IICRN 7, 1 EOMBEAZHZ ONTH LM
BHIZCLICE-T, 1EQOVRIZIFZERAUBICSET AHEREN - fcds, WOBET IR L 31t
U7IBRL & DRI, —EDOBRFEMBR SNIEH -7,

i EREOCEL BEIBEOOOMNRILBISL LcH, ShIcid1~2BBNEbD K5%H -
foo BT O PRIPICB T 22N 5 DI OVTIREKRTR~NS (p. 20)0

1962, '63FEA B LU TSORICEB T HMAKERZ &, BLENLDORILA, LRV HDIZI4A, F
i3 11.8 £ 0.9 (p=0.05 ICEJ BEFERA) ATH-7, MIVEKICETEIMD, FHELHELOMICE
BEREIEYDOoNLI T,

BRI TII Ucts, WRIMANZILOETIE, TTHEsHEl LT, L LEBEFE~E
3, HEODHKLEWHREINTLE /DT, ZORKEBANSZ AR LI, d URMIZHERZ G
WE2bDET 2L, ANKHOHATRRLDBEOTRIEDIKEN LIS,

AINEROME, TRETHATEALTOAHORAZ A 45, BHOBHICEED, ADEOZT A
BEIICLT, ¥auv, Fa0lMCA3EFRERTL, §56&, TNETRMLTOALHFORITEHEL
SEUH ULTRBIRAN D, LT~/ BEER, COBAHSHICIBODOMICBTEaazlh—Y
3 VOBREERILTHEDTH S I,

h. fa 0

WA A4 AP 9RKELM, #7577 b AXADHEICIT WD & SBHEIBEBR SN B, Thb
5, K SIEHICH Y THEE DRSO PNEIZAICHE L, FHSIEQN 30mm, E&#45mm ichi:
DRHELTVS, UL, HZEBHEMEZIARTRBTZ20rrb 5T, MINMEE S S0, MRS
OFTHIC L 213, APLEN (HRIZEST) I2H5 7 P AXx OWEYEST B2 L3, ERATRET
Hotehs, DB DEIERDH 57 b AX A TRIIBMOFEERNS T EICk > THEMEABIITE 50
THb, COEREZEHIT 100 PLLLOHIC K DIEPD I, Bk Ui BAEIERE, BgELLHT
i3, 4 A27HICIIMERE & SICBEE L TO R EROEADORNED, Thdrd 3 BRICIIE TN ZER2ICHE
L, RESRELTOALS, HIPRRAEVERAIOMICTE2b00X5THS. ZOBRKHBELL
THEPDTAILE > THIRHICEZ 32500, H30EMLERIBERTREAINS O, L1THD
Y oNTIRNIEN,

Beroer (1961) iC &k 5 &, J@O¥BE (incubation patch) IJMARASICEDLDPT VI S CHHE LR, ¥
MHEEDOLOT, MEREHOHESHE LD, L TOBMMEOKSEMT 2 Lick-TELE L
WH, Fh, BT LRICKTEDbNS S, WAL HD, AT IRCLELNBVRBOER LD
L0, 77 FRAXADEGE, BHIET TS 20, HEXRTRIET20hrH56T, HiicTh
BEOLNITODIE Bereer DD FISNDDEDhH LIVIEN, b5V IZHEOTRII%HORN C & IiclEER
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SHED 1HBRINIC, COLEEY Va9 n 7 REROTD SBAICEREEZRT 5120 T, AT
(BT LR LADsT. COXSBITHMBKEL DEINLDE, #7577 FZRZXARDVITEH L,

COESRBEEED S 2MF TR, BEOBMANLL TV A OKE SHEERERLLD, 20L&
EFALTVEREIDS, REVEBBRONEVISTHANTHZHEKIE, 2<{HEFMEC D
7o

WA E

A7TFAZALALL GVORESONRBERMETE6DL LT, kP OZOREMMHMONT
WBM, H77 PAXARERICHAET S CEBEFICIVBEINILSDICEINY T T TR, Corvus
levallantii japonensis Bonararte, F =/~ 74, Falco subbuteo subbuteo Linng, F 5 w4 VR, Falco
tinnunculus interstinctus Horsriep, /~A & 51, Accipiter nisus nisosimilis (Tickerr), € X, Lanius
bucephalus bucephalus Tremminck & ScureceL, # 2, Felis catus Linng, B8 XA X, Canis familiaris
LinvE 238 5,

INBDIBAYTIATR, X, BIUARRVTNOBEIHEMOLNOSERR LT, |k
CHPEANTREE L 2BODANAY T H 720, ~v=LORETEHETEH, chdid2CcTAHLL
7eh I ABHEDOBICEZBZELELT, RPRIBEBEMONMORZAD0N%E, ML s I3t
THIZT, BODORENEATO, :

EXRRL & DPOONRERAPORPTTOODBEIKLTHONBHBOM EiIckD, < B LTH
Lo ) . .

A R FEREYHATHEINTOAN 77 FRTH -1, BAORBCHOSHZ0LEOPFTH
ZThHERUIE (BENIED 51,

LR IHERAE, FI/NBEOMAEESZVERMEAD SN TRVEL LD TH %,
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8) {BiFENIEE

JERABHEDENT, 1962, '63 OFMEICHIKSI, V15262, & 321 PICEERDOFETHEBRL, ZOTH
ZEELUIHER, ROISBEREBPESLIIL T, THbL, 1) MEYMENTIEICERINION
198 FHD S5, B1963 FCHAMMEANS L > THIE L d DI HFTNICLH (0.5%) KT TH-7D
I LT, BURIZ1962FICE# I N3P0 S B, 258 (64%) HT1963FICd FIRENTHEIE L7, T
15131962~19635FE- DK,  DHEYEN THA LcH30HOBhOhd25F (83.3%) T, AEENICE
EES>TOWIBKRTH S, i) BEFRL, 3ATA»S4 ALAICHIT, BETHENTHNREVAS T
FRZXA DB DREYEA~BRBEY LT 5, ChSEMHEHILAD, ZROENWIIZHTHRA L/
KEBDLNZ (W THA LCEERRIEELRETHESE L BAFENTEY, fifLPd{RaT
51L3), iil) 1962489 A FAlIC, JABERHBBETHES LN T 7 L2 X4 18HDS> 5, Rik
BHT»ic3P (1.9%) T, T XTCOEDE,SEIHIT T UAHRIKTH - 1o,

LRIDOFEE, S, EHENTSHL UISEB/AKE, TOKLBAMEDEDOKITIIADMHET LN
BN, 2 3ERDTEHFHEE~FELTOLDICH L, REIZZDOHIEDE  OEs HEIlHIC
BoT, HELFEODTEZITHER L EMBRONG, COXDICYUFEFINOBRANEPDET
NI B M, RAREEMICES EVIRKEB L STEERR, 520 {RDEILTHDTHA
o TRLLOLE, MBOEBY, BubHkd 2 BEAARDL SOBRBEZILENSEDR, PHTO
EONLTEZHERKICIE S L, YWEHMICREBRAORFEES LT DL IBRVER, AERESD
ATELULTRZBZSEZRDOD, BTCoOMKBEHREZ LEOVICES LS D big, BEHORMBEDLE)
DEKERFELE, BVOBRECHZBHSHObOIREOE IMBICEL S, T TREYS+S
55RO, FHREKRI ST, TA—FTRCOBD N3] RESHEHNT, 1,000~1,500% &5 KB
BERINDZCLICBEDTHH S,

PR, AZXAREBLOVDUTOIY, L2 ETHBORICSH 2HPEH» S BEH~, 50T
WOND GEBEHANENS K51, WohriKh2BEOBHZTL, EELLTOTHELIEES
5L, bLAAREAEBEHELLTNHBEN TV EBALH L LD T,

EDOKBIHA~EZ D, (FPRHICA FICREEEZ RS RHNOS 57 b2 AL, NHEST S,
EPBROR LD BNAMNAICIE S &, AMETEBYRE, S, TOREBHNEZOTIMETIC LU
THULLE S, ZZTREGHENE, TRTLOGEMORELCNITLE SRS BPERIELT, %X
FUREIOPNSOBRNICHRT 5 LBbN B, &) LABNOAREHZH TRELOME 23K TH
55L, BYFBOEBICEBNOMAERECD S 5LBLNG, ZDRPICEYARICE B RIE,
BT, BRBEGRIVDBEITHAI, 2 LRBELE KA T T+ ZAX A DEAJABOBENOK &
X3, BEE~AOPEE, BROLDOGSOHANTHZ. ChOoDOBEFRIKEEN LTV 2 HEOET,
WRBORICE LT 28, CHETHICHEA X, 1 ROBMIBEEZH IV DML LEEDTY, &
BRRIGE L BRIZHEBHLE LIRNDOKE S EZRDLITH B,

COEIRUTHEEE - LMK, BOUNBLESE, BEENE > TEUNENETLIOESH
BYLTLNEST, AREMS LEWIKEEL, Kb 0o s, 0N TEBINICEEIAZNI 5, 3T
WfobBD, FIEYHEIEEE UolifiE, BhohT i Sh T 2080 Ol O i THEN R
{, SALAICADLEED 2D, MIERN -1.dDRIPPLENTI ATA»S 4 H EACH, BhE
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REDOPDTOONCEBREREYD, AVTHEDIKPNPE T EICE S,

BEDECAH, #5757 P AXADERBREIAREFELBERICH 2, TNRZOKPICZCT, 55
BLEOEY, BAEENFEZLNEH, EMEEBHEBAEPLTCRLI 2D TRELS S . EERH
WOARNE, TOMEXFTRESSLIVORDOIIZEDENINVLEELNIEBESSORAX A H
FREMICO L& b -THEE D, BRTZ, KEMHEOHATICSH 5 —HFRICHIOBNSDOH T T R
ZADEE>TORBITOH 5, COXIIHE, MED T ETRATE 2 RO, FHEMIC
BO B 2DEROBEKEEFHRT 5, HESLUOHDIHDZIEDHIL, FAXAI3H 500~600m D
EHFITHEBETICLRBL LRV KITH S,

9) ERLFER

2 2 FOFKICE LT EERILE (1951) 28, EETO10MET 8 AIciRE L1 18, 769 2, 920
, 15.55%8D R X A BSERRICER LTV 3 C L2 ME LTV 5, EHID 1962 4 9 A THICLBERE
BYERMEBBET, 158FDOHF 7 bRXAERMELL, 205 5DK20%ICY T 5323 TRUIRIICH
RORERED SN THBERLADNS ZAX 2 DUERERA—DEONEIDAATH 28, LI
DERD D, A—OKHED, HEYEROSODLS ICBINE, ¢ ORKIE, FENZRCHEL, &
KULRO TR, TNTZOELEINOERKIKREZG oh, BHRSOMOMFESERICEINE DT
5, LB LZDRIGTEET, BERELBRVELTHEY, COBDERBRZUONGEL 7, TOD
TEDLLOBORBREICIORECENDZLIICRDN S,

19624ED H196THEE TOD 6 SEMICH T 7 b 2 X 2 DK E - BSA» 5, HB3VEZOBBEA»S,
6 BOFERNREINI, ZONRRIAREERSE (5 b2 BRIAERE) LNBEER1BTE -
o

a. AMWHFLS -

INBRATT7 PR ADERED, ZCIEZTOWAPEDOR, F-REEAIPSBREINZHDTH
%,

i) /ID 1%, Ceratophyllus gallinae dilatus (Duporkina, 1946)

ARERZBE, REBMNCELAHETEET, LEEPEATREAIIZ7 P RXA, 347 FY, A7 FY,
YYauhIRE, BEEFATIBHICEBICEELTOE (KT, 1964), OEOVZERENTIEE
BelbT, OROKICEFELTV S, ORERAENLREOBHTHBANRD HT L &K, £OKREB
SBE U TREORAS S DAL, 1 RICER LTV AEIT—ETIEVD, F150 BERATH -7,
196245138 L7 6 SR (1962~1967) @5 L TRES / I 0B - ET, 1 HHkhFEEH 300 L%
KAt cNSGROBORELL%REBECALS, ROAOFI~NETL 255D, 10BEC Aicid
100~300PE® / I BBEFHOAOEFMC LT, RECEBRO LI CTRAH LMD, FLIRKT2ETLE
BHIP TV, TOEDI BIHILVBEICHBLE» - LBAKBEBOPANRD, BEETRAHAD
RETHA Uk, BEADOR» I TIZRE LRI,

i) RZXA~NYS5 3, Philopterus suzume Ucnipa, 1948

ARIIEE Imm AAT, REINAHF7 PR ADIREASLERIZE NI EEBRATSE
MTH5. HOLTELOEBHUERRE SN h 008, BRICIDEEINIHKIEIHEIHT, ¥y
FTBERAZXA LTPCSOIEL BNVEEL T, AR MBEE TV ARETRESICRET XD 51208,
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WHEBEMERBT S L, HEROPEL Glm) K oBE20EELE L,
ifiy ¥ 3 3I,Nx, Ornithomya avicularia (Linng, 1758)

AERIWEE, 7 INIHICBL, RRRBETRECENTES, AR (1961) Kkd &, RFTR
BEBTRON, B, F, R, BUCOWAHEPLRBBICHEL, RLT2L05, EFSERLILCH
T, BOPEDHENABICED T DLEZLENTES, FERRIHIVENUL, AT 7 PAXADDS
B5EMICE MECTNSRBAANDOPEDEZ ZA - R GRE LT ER, Lk L, EHFIZR
BOYFINIEIBETNAY T VTS ABIEHTH 5 R, Cinclus pallasii hondoensis Momivama O
R Db 1 EETORE L,

b, LR

1962~19670 6 FRNICRD 1 T 1 BRI T H3H T 7. 2 X X DIRERRH SIREI NI,

1) & 178, Anomotaenia passerina (Funrmaxny, 1907)

AKEOMEZIIIT, 19624E 7 A23R I ERFBERNBEBIETRE L/ H 77 F 2 X2 DREKD&EK
BEALSRESNLDOR, AEREBHT, 1§ 0.3mm, KEH 150mm THotco EDOBHN T 7 FRX
AOBEEGHEEDET 1,500 BB E2EHB LI, RENTEEL LLEO 1H LOABRINTHNEN,

V. b & Ok

1) UROBARMNORIZAZXADAEICRIFTER

HEDPOE, FELTARNAETERT2BHEZL D245 7 b XX A3, BLUBHEBOATEHBGE 1R
ZHBICFAL, TOHTOLME, BLUCRYLITOBTIRITTIKBRALEBDTIREF,
T &S B KAHEOBFI0FICH T TED 131 OV 666 OB EFELT, PR oHE 4
WANAIEBRICES» L5 SN AYORE, HK, VAEREENNTHLEREIEL, 2RCEN
INIEBDTH B, TTIKBNESBRMDS, choeBEREIC, TTEERCEIZHI7 PRX
205, EERE ABOEFICRIZTEBICOVTEL TSI,
UBOBRICEENTOEMEDS S, BIEHIIK, MEBLUIYEmaIXDIFEIBOATH
oo ZDIBRDBEHSTDIKTHY, TORWPAMLKT, 1,3664, TDOAERIT 78.6%, NE
BTHRTHS5.3%, FYERIVIIRE3ETR2ETH /o 77 P RAXADBETHOMiCHE5A
nohs 8 AT, LE3TOBEDIE, L dBEMOBERITICEVL TR, RO
LTEBEHED 5T ULhBUROBRALSBREBEINILEDIE, WTNIZBALTH IS, BEEOHET
THD - CERMATH S, LELKOEE, AOERICEONL bHH BB ONLBOTREVDHE
WORBESETD D 5, DN EHBBEAETIR, 1 20EBRITEOATELE»r-7cL, BRIZE=
—VEETEEONLREER T, ZoikEphicdsREHR KOVETNARE IR -TOEL -
to ERERICHEF LLBBATIRE LR bbb, LEOREEEOTHSIIET 5. $5
WNER by ET AV, EDHTOUL 71200, CRODEYETIRIZEAETRTERORATPE
HICEL BTV DEREBHROVEDLDTH A, LIcds->T, BIH5MickI 2477 FRX
2 BEEBERICNETSC &R, Rih-7E LTbEbd TN, BEALBRTEICREDBVE
ELBbhic, . " .
=%, BHHBEORBHRIERTH - T, ZOMEEKIT 2 357, 2D EF»ics A 137 0L, PHRES T,
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BLUOBBO=7 } ) OBBLKEBHORB, SR - TV, 2hoDd bRAEINI BRI S B39
Bichlc o TS, hTHRBHOAERSEL, PO2Z BREPCEELINTVIb0ERS L,
RDTELTH T,
i) 3B Hemiptera
a. 7Y=FF Aphididae
COFOLDIIMH 267 ESHAINTED, CAERISHBTH-7,
ii) B3 Lepidoptera
ZOED SIS HRA836 UL, HHASSAPT, BRHA20PL, 3 910 M Xh, &KOVAEHII6L.1%TH
-7
a. vAE Noctuidae
ZORICET 5 dDIIL R 487 BT, VAKER50%, WILT, R 3%, RHEI2LT, F4%, 7509
EAREINTNI, '
b. =z ¥ HF Plutellidae
OO DY, CAER?2%, #E5E, F12%, FHTIEARE Ehis
c. ~=xHH Tortricidae
CORTIRE A 151 L, #H8IT, RAS5ILT, VAERIIZAZNIL, 2, 2%Th-T.
i) W8 Diptera
COBIBY 3 RAUIY) At 186, #EH 82, ALHAI306, AT 57T4LT, VDARKEEKIL63.4%TH - o
a. #HHVER Tipulidae
COBMDOSDORMA 4T, CAERE 2%, REHMBBIET, F7%, F4WETH %,
b. 7aos~xH Calliphoridae -
ARNCiR 7 oosif Calliphora, + vNTH Lucilia 15385 OEEERSMONTO B4, HIIE,
OABEER 2%, RRHESSIT, [F21%, F9TImbstiti Inic.
c. 4xTNIH Muscidae
ZORCRBRICEDEHEERSES, SR, VAERIRIZY, RAMNRZET, A2%TH-
7o
iv) @B Coleoptera
COBRBTBbDIMRT, BE360, 5367 MAVROBANSRIESH, DAERRTLSETH
-7 :
a. axyFuav Elateridae
AROLDRPRIET, DABERI1IY, REH22ET, FI2BTH - 7.
b. afFrvE Scarabaeidae
ZOMCBT S0 E LTRREMNLAETOABERIIIBTH -1
v) J[##E  Hymenoptera
a. 7IUH Formicidae
COMDDDIREN 13T, DAERIBTH -1,
PEDbONAZ 7 b 2Z 4 DVEOBADSRIEENAERE LT, LROERSS <, DAERD
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BOLOTH-7cd8, ThoPSMCHERIRDIEL, DAESEBELSY, BEBICHTIMECELV O
BB o1ce 7o & 23 & 77 Gryllotalpidae Ohas2 Wik I h, DABERIZ 2%, 24 #H
Pyralidae DR H3ILT, DAERIZI2HTH 70

DEIC, ZLBALECEREBDNIBHRE 7 EHIKOVWTEBLTH S L,

i) 5 EH Odonata

COBIBTZ2ERTRROOOKEG BRSO,

a. #7FVER Calopterygidae

REMIET, DAERRIZBTH -1

i) B8HE Coleoptera

COBEKIEBTAbDTI,

a. AHavE Carabidae

Y 1T, GAERL, RAHMI09ET, 7B TH 1o

b. ~xAa7vF Staphylinidae

COROBEH 3R EN, DAERII2HBTH 70

c. FVIILVE Coccinellidae

ZOMORRIINEABHAINTED, VAERRISE T -7o

iii) BE#E Hymenoptera

a. bxFH Ichneumonidae

TOMNL4MET, VAEERI%, RAMIET, M2%TH- 7o

iv) HEE#%E Araneina

COHKEBT b0 137 mAHRININ, CDABERII6.8%TH -7,

PUEBZ BT bDMNA T 7 PRAXADVLBOBARAICRONICERBIURATH S0, chdrkdAb
HTELDE, EHBLA4TICKHL, HRMS155E, EHROLERBLZ9 1 1 THo7, TTIGRN
tedBD, BIIAOH 77 PR A3, BIEPICH LEENET S LBIBEALERONT, HIoT
BIEMOER S CICHEEROBRICKEBHREER LTI EMEN 5, BRkICERORMEL
D19BREDRBERAE LTVETNE S, COREOCLRBMEE & U0 EMRNNRICHE R
D, PULER/RINVCEEEZILONE D,

DEIL, INODERL SVICHAMSHBSINIEEEFMHINCR 2 &, FRIIFIC 552 L, Hic 915
EAENZURAEIN TV, —HRERIIFICTOE, FICSEMEINTN , 20 ERSAAIHFIC
KARTHOFBERICEN T E >0 COFRBANGRERZVIZOFARICR SNABYEAYOR
YMEEHCHT I2AHELE, LU 1ES O OBEHMBBFICBI2IDECBNTE, > BEELE
B, BZOKDROOBREICTENICL2BEHOBERETAFEEDOEICE S bDLEEEING,

LipL, COTEMNBREBIL, 777 FPAXARELDBEICID S ENERRICERT 5L 520
REHTHA Do 1M¥NE, #7577 PAXADORRBITIKABRIELY, dHIATIE, LELDH
MEEMEVRBICEZ LV ER -T2 EL, N oEZEY, FREOTTARE, BAELT
WEDTH B0, BFEEOEBHDLBVEICE, EOYMRELIEIREFERED - Z 5 RICEIMNUE
%, ThOOBERBOEAENHT S LV IPROFOBRICKESERLTVEEH5ME 25 TH
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3, #R, BRIELVIC, BHEROZVEREARDIC, #3757 bR A TERERICIZIIZ R -TL
NTVWEbITH 5.

2) AXAQERBEICIELREED RS DFICHT 25 L VBHRE

OOETIIER, BEVHFICEEICHT 2 XX ABOMELLLEL T EHHIC, VWAWAIEHKEEIE
RINTER, TNORAHIVERLHDELT, BFPHE, K BORSEOEIPH 7 XOEFKLES
MM B9 L, BEFEHVECLE, ZONThERIA2BTPH LT, NEREH OBRE ¢
EIETBLERTH oo LOLAMAMRERT AL, XA RENSIENTLIY, HBREBLHHT
ERLAREDONHETH -7z,

ZOHRBEUILOREFEOMHEMTH S, EESERICBELLYD, TLBROALLEALHEC
ARREBE, TNOOBREMIEETEIBIC, ThOEBITTRALYD, HOFRITHEICKED, 20T
LS S>TRIEMGES VDT LKL 5, LrdbDkd SHEMTKER LB AETEIC
A kld, EEEEE LTIZEAERTRITGED,

FHBRPH R IPRECIAMBOEREBIITRONTE I, ThoiRthDFEIck~3 &, @k
BEBOTHAT, MDICESHOYHRIIS - THAIH, HETERSRICE LEMtIcE XL, T3
ZEHME <, FEHIMIC S RBMCHRBEM L FIC, BHRBIE EERI0EEELDRITIN SV, —FH
ZIMERECH LT, AXAKIEFICERLTEFSBL 70D, HE2VEHEOELEICKMN L BT T
RAKEDTEDG, TNOEFHICHAT DI FHEORKM ERRBVET, FUEBIZATNEIMA
CARBICHEI LI DT

L SICHIE, A5 (1965) BEEBAZAVT, BEMICHTIAXADEENCCEEEZ, 5]
EOREEND, UNED, COFETRAZADEBELINETOHNS, +ORHEEMHT L0
T, ZHOEH, BE, BEAO, FHEETETHA.

FE) (1967) K& B ERKTE, REBFRILEL > TR A FZOMOBEEERE, b5iEs» 518
WTAMEMEDOLNTVE &N, FALAMS (1922) Kk 3L, FEFRIIKEEMR X+ OFBRD
WIT, BRZAELEBIIIPVLEZBRO LT B EITLD, R DBEY~DOBEELBFH L LS RS
f2o UDLUARAS (1922) MAXAICDVT, FREENH T 7 P RAZALCONTHELLES I, Th
SORIEZ IEOWBMBES IN/D, HE0REEMBRVEONIDTEE, $C1~2H8D) bicHRK
SREETT 2, HHVEKADI BICHHT1IHEOWEEL, LIch-T, WERL LT TREEMD
TV, FREERRTELE, BEICE, DI DILBETRBIEMCILALNELT, £{0ER%E
WMZTORICER, HOLRNBNEOK, ThETHACLITN D, £5 LcBEEMD, Mkb—H
BT U, THLSVESEDbAThi &N, ERTTIchicEsY, NEASG (1922) Kk 3 &,
TTILT 5 v ATIIT6T4EIC 382,919 T, T17684EICIT 385, 560 FID 2 X 4 BB LI HEHR, 24ERiICHE
R4, BRSEOERMRIEE Lic L oW, Tk (1963) Ik B &, 1956FFETRABIC R X 2 21
BUIER, BEYOERRKRBEL, A AOMREPILIhENS,

Ficiktcl B, #57 P RAXADHE, BLOEOBETOIHBICE, TCH25BOBHEDZ S
MERZX AL STEDON, DEIREZONE, ZOKES, BKKTIOS F THEEREAMOETE
ICEEBRREDP SR - T, ZOKME, #7577 FAZXADETH HINHEINIBIEMIZOVEOD
BAD»SRESREINIED o1, LM ST, DU BAEOBEMICET 2477 P 2XA1E, FE
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JUBEOMRABOEFBICERTHS L, MLLIBEHOTICH 2BHHM (1 F OBIEMELE) 2B
RiCE DB OLRAICH 2 LBbN S, THOBETIMICA T 7 b RAX A RRBT B &}, AERE
FEVS XD, BUARARBMEENINETHA .

L3I SDOIRIIRN » THERK S 1 - LI, £OBUE LOKMEHH, HIKE~R
UEH, KBELE > TABMPLHRDOA AICMELTO208BIRTH S, choDVa%E, ANEICHRND
Bici3+o R L, BELNIFOHEOBEY NHHICLERBERBOETER L TERKZ®R —ohse
O, BEFHOOICERBEEWPOLICEERTEAADES > TVEH T 7 P RAX AT D, &<H
VORISR L HIROKIETIEH 2 20 h, '

UL oid, ZOMLEREEREEEESH»T? CHEBEORS I OERIFICIT WV 24: 2B DORB
S1(2)+S:(38) &, ZHOHIRITIE U THEE SN Ni(R)+Ny(8) L%, §ibb (M—S)
+(Ne=Sp) ZFTRADIIOTHA S, WEND, TKEDOHIChTLBRKTIZbEAA, ZORIRIC
HER, AYARE, B #E FREOMTRETL2H08EYULHD, LK - THZOBIIER
BHREENENERVIRORS, TNoOHE Di()+Dy(8) £35L, Riuler&VROK
Fi()+F(8) 13, (Ti+To)—{(Ni—SD)+(Na—S)}—(Dy+Dy) 1%, 22T Ti(R), To(8) 43
B >THAIO IR OMETH 50

EEOBET N, Na B8OPIEZREITHEEDIR, bLAATNTNOMBOLS, Kiick 3
EhERL T IRE, [SBRTOMOEHEERLOD, ERICL >TRH LN TRESBOTH
A58, PDICEEN 6 PEHOBBLERICOLH>ORRNLBFAEEZ, ML THELROTEL
Thb,

AHBHBTHESE, SBOERIKKIL, HRICEF L T NIBEDHEHT77 FAXAOR Y
1,000 OB TH -7t Th. DPBORIKKI LIE» - e LBDOLOAEEZEDEMICEL &, COBA
Ni+N;=2,000 ThHb, WOZRE, 5HILER BRIBHOBETHIREZEZL, RiLbickyTs 100
BHAEE 4.8 T FOBVREELZ TV AIEMPICTEE 2.4HE TS Lt 35L&, B >UREROBRK
3 T1+7T,=4.8X2.4X1,000=11,520 P L7155, dUEREKLE > TKHBFE~NEELEITIKINSD
13038 A, HR, FRETHCT L, BIERKIL 7,680 L35, ChbOWARKIE, BRI
bR E, KEOKATKOREERYETHA D, 2 D REIEFD 2 LI B0 DS, 8450 %
D4 X OREFBEMST S Licis s,

=7, AFERICHE UABRO 1/3 WREDYIEINE T LIt EF A0 ABRRTHETET 5 b
DEFTHIE, $1+5,=1,333 L1735, COWRIEIH T 7 P RAXADFHEMN (4FICBXBbONRBE L),
JERHEHE A T19624F D HFH EIRD64% 1963 FEDHEIMIKE B - 12 2 EWEDPHHT, LT LHELL
ZEERLBDERBDLNIE . Z UTRED, RIIDERRE L 5HIAH 1,000 DB H 5 EBEE
LnEdad, (M+N)—(5+S)=667 4%, AFEROERKDS L, REOFETTHEEIE-TOLS
OPOMAINNETRD 5T Liciy, FIROKE~ELUFEZERAR, oD 11 % EE - T
5o ZCTAPHMORT (20FERBER) %, BEMABD 2L (THI+HARBBEAS) BH-T
b, NHHOKDYICIE 667X3=2,001 FOFERGSEINTHIUT IV L &5, ThERERO
DICKBICE T B TERIKOMEDE 7,680—2,001=5,609 i, EBRMTEbIhITIE, EIcE
b, L SKORICAIERT 513 TORTH - T, WALERDEIC 8.5 H5HICK < 3,
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—HERITOBETIE, EEN 1 FEIIET O ORFERRH LT LEOREEB SHIDTH 525
INODOBBLANC, BROARZOMICKET 2 RUETHIEST 20N 1 FFEEHE DOBOAAEH -
7oo TRNOORNICBY 2RV BHOBET SRR, ABICBY 52EGHRTVLS, T4 PEMEL,
PR 2AAEHTIEDETHE, 100F (N 1FIZDE10EDORKIT 1,000 DHBVDH 77 bR
XA RERHIEBDITIZ 10 FOBETINMTEDONSEHELES) TH500 EDOHERNS 500X4X
2.4=4,800 A VR DHIL L, D 1/3 BIRHADOPID ETIZRDNS L LTS, 3,200 POHEAMA L H
1,000 3, 4,200 PIRLIZDA FORERBMT S LLE73D, ORI RICBR~BEHDH 2,000
&, 3X{(N1+Np) —(S1+55)1=2,001 & DA 4,001 HAE#S5 B LEIZETH 5,

LIo%EZFH» o8N 55, BETOL S BNEAGHOTIEHZBRETHE, #77 PRAXADRDIC
1FEHI0ENADRREND, £ T2~3MOETHIEILTHHLBRBICBTAEREL S
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Ecological Studies on Passer montanus kaibatoi MUNSTERHJELM

Manabu T. Asi

(Résumé)

With a view to obtaining ecologically sound bases for adequate protection and control of
the Sakhalin Tree Sparrow, Passer montanus kaibatoi Munsteruierm, which inhabits Hokkaido
and adjacent islands, from an agricultural standpoint, its breeding habits together with the
growth of nestlings were studied. In 1962 and 1963, 100 nesting boxes were placed each year
on the walls of various buildings in the Botanical Garden of Hokkaido University, Sapporo.
The diurnal rhythm in the feeding activity of parent sparrows was observed in 1964 by means
of an automatic feeding recorder utilizing an 8 mm ciné-camera in the same place as above.
The seasonal variation in egg weight, the rates of fertilization and hatching, and the stomach
contents of the nestlings were studied in 1965 and 1966 by employing 100 nesting boxes placed
each year on the walls of farmhouses and barns in the paddyfield area of Shinoro Town,
Sapporo. To estimate the approximate relative volumes of various kinds of foods given by
the parent birds to their young, the contents of both the crops and the gizzards of all the
nestlings composing each clutch were taken out and spread evenly on the bottom of a Petri
dish with equally separated lines crossing at right angles, and the area occupied by each item
of foods was recorded. The stomach contents of 64 adult sparrows and the variation of weight
in different stages of 446 nestling sparrows were observed during the breeding season (May~
August) in 1967. The results of the above-mentioned observations are summarized as follows :

1) By marking 59 adults with numbered tarsal bands in combination with variously
coloured small celluloid tags attached to them on either or both feet, which permit individual
identification with a binocular, it has been ascertained that there are cases in which the re-
lationship of a couple of male and female is maintained also during the periods between
breeding seasons.

2) The nest-building material consisted mainly of dry grass and rice straw, but partly
of various other things, such as feathers, hairs, pieces of candy-wrapping paper, green broad-
leaves of plants, etc.

3) In the Botanical Garden 31 clutches successfully fledged in 1962, the first egg being
laid on April 20 and the last nestling leaving its nest on August 17. In 1963, however, only
12 clutches successfully fledged in the same place, the first egg being laid on April 27 (7 days
later than in the preceding year) and the last nestling leaving its nest on July 21 (27 days
earlier, Fig. 4).

4) The eggs werz normally laid at the rate of one egg per day. The average clucth size
was 5.6+0.1 (confidence limits at p=0.05)in the 252 nests examined during the two breeding
scasons in 1965 and 1966 at Shinoro.

5) Neither of the parent sparrows sat on the eggs until the laying of the last egg of
particular clutches, which was immediately followed by incubation. This caused a condition

that the order of hatching of the eggs in each clutch did not coincide with the order of their
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(1) Wildlife Unit I, Wildlife Section, Forest Protection Division. Dr.



— 48 — HERRGHEHRE #2205

being laid.

6) By day the male and female parents sat on the eggs in turn. By night, however,
only the females sat on the eggs so far as the observations on 11 cases were concerned, and
in all these instances the nests were abandoned, probably because of the disturbance made by
the writer for sex identification (only the females in the breeding season had the so-called
“incubation patch™).

7) The duration of one incubation period varied from 11 to 14 days, its mean being 11.8
+0.9 (c. 1. at p=0.05) days, as observed on 35 nests in 1962 and 1963 in the University Botanical
Garden. No significant difference was found between the mean lengths of these periods in
spring and summer.

8) In 1965 and 1966 the rate of fertilization at Shinoro was 95.8%, 1,115 out of 1,165
eggs being fertilized. The rate of hatching was 97.5%. i. e. 1,087 nestlings emerged from the
abové 1,115 fertilized eggs. The hatching rate of the entire (including unfertilized) eggs laid
was 93.3%.

9) The mean length and breadth of 64 eggs making up 14 clutches observed in 1962
and 1963 in the Botanical Garden were 20.19+0.09 (c. 1. at p=0.01) mm and 14.32+0.06mm,
respectively.

10) The mean weight of 82 eggs composing 17 clutches, including the above 14, was 2.27
£0.20 (c. 1. at p=0.01) g. The weights of individual eggs suggested that there might be
some seasonal variation in them and this point has been made clear by the following obser-
vation. Namely, the mean weight of 153 eggs composing 38 clutches in spring, when the aver-
age air temperature was 5.3°C. in 1965 at Shinoro, was 2.22+0.03 (c. 1. at p=0.01) g, while
that of 107 eggs composing. 24 clutches in summer, when the average air temperature was
21.3°C. in the same year at the same place, was 2.36%0.05g. The difference between these
two means was significant at the level of p=0.05 and was interpreted to be due mainly to the
difference in the food available in the two seasons, animal (mostly. insect, cf. Fig. 15) foods
being richer in kinds as well as in approximate volume percentage in summer than in spring
(Figs. 5 and 6).

11) The daily increase in the body weights of the nestlings was occasionally affected,
possibly by air temperature and/or precipitation during their growing period ; no increase or
even a decrease being noticeable on some cold, rainy days (Fig. 9).

12) .The mean of the maximum body weights of 44 nestlings composing 8 clutches was
16.75+1.13 (c. 1. at p=0.01) g in spring when the average air temperature was 13.5°C. in
1962 in the Botanical Garden, while that of 38 nestlings composing 7 clutches was 20.60+2.93g
in summer when the average air temperature was 20.8°C. in the same year in the same place
(Fig. 8). The difference was significant at the level of p=0.01 and has bheen interpreted to
be due to the difference in the composition of foods given to the nestlings and in the amount
of energy consumed for the maintenance of body temperature between the two seasons.

13) The mean duration of the nestling periods of the 44 nestlings in spring mentioned
above was 17.5+0.3 days, while that of the 38 nestlings in summer was 14.0+0.2 (c. 1. at
p=0.05) days, in 1962 in the Botanical Garden. The seasonal difference was significant at p
=0.05 level and has been interpreted to be due to the same causes as above.

14) No increase or even a decrease in body weight of the nestlings during one or two
days immediately before fledging was usually observed (Fig. 8), and the phenomenon has
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been interpreted to be due to the increase of energy spent for their incleasingly active move-
ments and for their surprisingly rapid feathering at this stage on the one hand, and to the
qualitative change of their foods on the other, as the proportion of animal materials in their
foods went down steadily as the time of their fledging came nearer. This kind of standstill
or decline in body weight immediately before fledging, however, did not cause any parallel
halt or decline in the linear growths of various parts of their body. The lengths of tarsus,
wing, culmen and tail of the nestlings at the time of their fledging was 99.0, 78.5, 77.0 and
58. 8%, respectively, of the adult averages (Fig. 12).

15) The fledging success in non-disturbed 43 clutches, comprising 210 nestlings, observed
in 1962 and 1963 in the Botanical Garden was 87.5% on the average.

16) Two peaks were found in the frequency curve of daily feeding, one between 6 and
8 hours and the other between 16 and 18 hours (Fig. 10). The 5 nestlings composing a typi-
cal clutch were fed by their parents 7,113 times in all during 15 days of their nestling
period.

17) It has been ascertained by dissection or by individual markings that the Sakhalin
Tree Sparrows become first capable of breeding in the second year of their life and that some
of them survive at least 4 years, experiencing 3 breeding seasons.

18) The stomach contents of 666 nestlings composing 131 clutches at various stages of
development in 1965 and 1966 at Shinoro were taken out and classified into animal and plant
materials (Table 1 and 2) ; the former composed approximately 72% and the latter the re-
maining 28% of the volume of the entire foods (Fig. 14).

19) The average weight of the stomach contents of 135 nestlings at stage A was 0.47 g,
of 122 nestlings at stage B was 0.55g, and of 189 nestlings at stage C was 0.37g (Fig. 20).
The average weight of the stomach contents of the total aforementioned 446 nestlings was
0.45g. On the other hand, the average weight of the stomach contents of 62 adults collected
during the breeding season (May~August) in 1967 was 0.27g. Though a slight increase in
the weight of the stomach contents could be seen between stages A and B, there was a con-
siderable decrease at stage C, and then an extreme decrease occurred at the adult stage. But
the feeding frequency of parent sparrows for nestlings increased according to the increasing
ages of nestlings as shown in Fig. 11, and at the same time the size of the food became
larger ; the food given to the nestlings increased in volume according to the age of the nestlings.
It seems that their digestion capacity became stronger and stronger and the food remaining

in the stomach became smaller and smaller in volume at stage C and thereafter.

20) The ratio of the average weight of the stomach contents to average body weight of
nestlings was 9.1% at stage A, 0.4% at stage B, 0.2% at stage C and 0.1% in adults (Fig.
21). The ratio of the stomach contents to the body weight decreased rapidly according to
the age of the nestling. It seems that there was a remarkable relative growth of digestive
organs from hatching to fledging.

21) Seasonal variation in the stomach contents was evident ; those of 342 spring nestlings
in 1965 and 1966 at Shinoro consisting in volume of approximately 67% animal and 33% plant
materials while those of 324 summer nestlings consisting of approximately 819 animal and
19% plant materials (Fig. 5).

22) About 94% in volume of the animal materials consisted of insects, of which Lepi-

dopteran larvae, Coleopteran adults and Dipteran adults predominated (Figs. 15 and 16).
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About 85% in volume of the plant materials consisted of hulled rice grains (Fig. 7).

23) The average number of kinds of animal and plant foods given to the above-mentioned
spring nestlings by their parents was 4.2 and 1.2, respectively, while that of animal and plant
foods given to the summer nestlings was 5.5 and 0.9, respectively (Fig. 6).

24) The number of kinds of animal and plant foods given to 233 nestlings at stage A
(the first 5 days after hatching) was 8.0, of those given to 210 nestlings at stage B (the
second 5 days) was 5.3, and of those given to 223 nestlings at stage C (the 11th day and
thereafter) was 3.9, apparently decreasing with the age of the young (Fig. 18).

25) The stomach contents of the 666 nestlings from Shinoro Town showed evidently that
the parent sparrows collected foods for their young mainly on the ground, but often on trees
and rarely in shallow waters. The writer frequently observed that they collected foods also
while flying in the air.

26) It appeared highly probable that the parent sparrows visited repeatedly the same site
for collecting some suitable foods when they luckily found it, because there were cases in
which the stomach contents of all the nestlings making up a clutch consisted for the most
part of one and the same kind of animal food.

27) No indications were found in the stomach contents of the 666 nestlings mentioned
above that the parent birds directly damage the crops during their breeding season, at least
in the writer’s observation areas (Fig. 7).

28) A relatively small number of beneficial insects such as Calopterigidae (Odonata),
Carabidae, Staphylinidae, Coccinellidae (Coleoptera),and Ichneumonidae (Hymenoptera) and of
spiders (Araneina) were found in the stomachs of the 666 nestlings; they amounted only to
about 1/9 in number of the harmful insects identified.

29) The stomach contents of 62 adult sparrows were observed during the breeding season,
May to August in 1967. About 10% were animal foods and the remaining 90% were plant
materials in volume ; about 89% of the plant materials consisted of hulled rice grains.

30) In consideration of the aforementioned facts, it may be justified to say that the
Sakhalin Tree Sparrows deserve to be adequately protected during their breeding season for
the control of harmful insects.

31) In the fall, however, almost all the young birds fledged from the artificial nesting
boxes (even in the Botanical Garden) appeared to flock into the paddyfields and voraciously
ate the seeds of the rice plants. Reasons have been presented that the majority of them are
superfluous for replenishing the breeding stock for the next breeding season, and die away in
winter owing above all to the shortage of foods.

32) On these grounds an entirely new, practicable schematic plan has been suggested for
adjusting the population of this subsgecies of the Tree Sparrows to the best conceivable size

at the end of its breeding season.
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Table 1. Stomach contents (animals) in Passer montanus kaibatoi nestlings

Average
Animals Number | Frequency volume
percent
Class Arachnoidea
Order Araneina
Arachnomorphae
Amaurobiidae, larva 3 2 10.0

Amaurobius clastrarius adult 2 1 15.0
Agelenidae, larva 3 2 7.5
Lycosidae,

Lycosa T-insignita adult 14 4 12.5
Linyphiidae, ” 7 3 10.0
Argiopidae, ” 6 3 6.7

” subadult 4 2 5.0
Clubionidae, larva 15 5 10.0
Class Crustacea
Order Amphipoda
Gammaridae, adult 5 5 0.2
Class Insecta
Order Odonata
Calopterygidae, ” 3 3 3.3
Order Dermaptera
Family unknown, nymph 1 1 1.0
Order Orthoptera
Tettigidae, adult 1 1 5.0
Gryllotalpidae,
Gryllotalpa africana ” 2 2 20.0
Order Hemiptera
Aphididae, ” 267 6 7.5
Pentatomidae, ” 1 1 5.0
Gerridae ?, ” 2 1 20.0
Family unknown, ” 1 1 20.0
Cercopidae ?, nymph 2 2 tr.
Order Lepidoptera
Pyralidae, adult 1 1 tr.
Tortricidae, ” 5 2 5.0
Noctuidae, ” 12 5 21.0
Family unknown, ” 2 2 5.0
Gelechiidae ?, pupa 2 2 tr.
Plutellidae, 2 1 tr,

Plutella macripennis ? ” 33 15 4.0
Tortricidae ?, ” 8 3 10.3
Noctuidae ?, ” 10 4 13.8
Hepialidae ?, larva 11 6 20.3
Cossidae, ” 1 1 90.0
Pyralidae, ” 3 2 17.5

Gelechidoidea, ” 2 2 5.0
Gelechiidae ?, ” 30 5 19.0
Plutellidae,

Plutella macripennis ? 36 2 22.5
Tortricidae, ” 151 14 40.0

Tortricinae, ” 1 1 1.0
Geometridae, ” 5 4 8.8
Noctuidae, ” 292 32 40, 1

Leucania separata ? 189 24 25.8

Awmathea c-nigrum ? 6 2 17.5
Family unknown, ” 108 13 49.6

Order Diptera
Tipulidae, adult 43 9 21.1
Limnobiidae, ” 6 2 3.0
Bibionidae, ” 3 2 2.5
Syrphidae, ” 38 13 11.9
Helomyzidae, ” 1 1 5.0
Scatophagidae, ” 7 5 5.0
Anthomyiidae, ” 23 6 6.7
Muscidae, ” 32 2 22.5
Calliphoridae, ” 88 27 10.2
Family unknown, ” 65 28 5.1
Tipulidae, pupa 4 2 20.0
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Table 1. D3% (Continued)

Average

Animals Number | Frequency volume

percent

Syrphidae, pupa 13 8 12.9

Calliphoridae ?, ” 9 3 16.7

Family unknown, ” 56 16 12.5

Stratiomyiidae, larva 24 7 32.1

Tabanidae ?, ” 3 2 7.5

Syrphidae ?, ” 2 2 5.5
Anthomyiidae,

Fannia canicularis ? 65 6 12.7
Muscidae, ” 89 17 13.5
Sarcophagidae, ” 1 1 15.0
Family unknown, ” 2 2 7.5

Order Coleoptera
Carabidae, adult 109 49 12.9
Staphylinidae, ” 3 2 2.5
Silphidae, ” 53 25 17.4°
Scarabaeidae, ” 4 4 21.3
Curculionidae, ” 1 1 tr.
Elateridae, ” 22 16 5.3
Coccinellidae, 1 1 5.0

Hyppodamia tredecimpunctata 28 15 5.7

Anisosticta kobensis 1 1 tr.

Coccinella septempunctata 1 1 10.0

Propylaea quatuor decimpunctata 1 1 tr.
Oedemeridae ?, adult 12 9 5.6
Chrysomelidae, ” 2 1 10.0
Family unknown, ” 122 5 145. 4
Carabidae, larva 1 1 5.0
Elateridae, ” 1 1 tr.
Chrysomelidae, ” 3 2 12.5
Family unknown, ” 2 2 5.0

Order Hymenoptera
Ichneumonidae, adult 3 3 3.3
Formicidae, ” 103 12 7.5
Pemphredonidae, ” 1 1 10.0
Ichneumonidae, cocoon 4 4 6.3
Order unknown
Insect, larva 83 28 15.9
” egg 32 8 4.4

H2k HIT7PRRXADUROBARY (HEHE)
Table 2. Stomach contents (plants) in Passer montanus kaibatoi nestlings

Average
Plants Number | Frequency volume
percent
Class Musci
Order unknown 1 1 tr.
Class Dicotyledoneae
Order Polygonales
Polygonaceae, seed 4 4 2.5
Noodles 7 1 65.0
Class Monocotyledoneae
Order Gramineae
Glumiflorae,
Oryza sativa seed 1366 103 28.3
Boiled rice 43 10 19.5
Triticum aestivum ” 32 8 16.4
Echinochloa crusgalli ” 6 5 1.0
Zea Mays (piece% ” 3 3 1.7
Other plant materials
Unknown seeds 3 2 tr.
Unknown plant debris 5 5 22.0
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Table 3. Clutches having stomach contents consisting solely of animal materials

Spring Summer Total
i Frequency Frequency Frequency
Stage Clutch index Clutch index Clutch index
A 8 6.1 10 7.6 18 13.7
B 0 — 1 0.8 1 0.8
C 1 0.8 2 1.5 3 2.3
Total 9 6.9 13 9.9 22 16.8
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