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Seascnal changes in the number of species in the natural forest, the mature

plantation and the young plantation of central Hokkaido.
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EEEPHRESAEVREEARBEOIEVEVALY. ChoDERLS, —FBHicL -
T, LEEE LR EELERESOCHBATHER I, RUEAKTOATHELD
RRMOFHE VT &, AIHETIR, SiEbk, HEdw, H8HolET2vC &, aEy
KHTHEOBVWHRES W &, BN ATHICH L CEERMMSERLIATHDIZS
BEIRBBEULEHbYS. 1, BERE TR, BESHEBATH (LEREL),
X+ M, BREFHEBMATH @), tEHEREHERIHK, “1 - hy - 5 THTE
<o PRY, HEBMICATECRELLBRS, LEMOBIRL LK, MEAICBERESO
HERTREREGE,ILBIEVA S, U, EESEEH LY, BioEAKOLEIC
Bi3HE (BSEE) % pi & L7 Shannon-Weaver B :
H'=—Z% pilnpi

T& % (MacArthur 1972, Kt 1976). H'BBREMEERL, S5 v Faic L HikE & 0 i
THER, TOAMNEOBBT 2002 RTHHz v o~ (RELS) THEH, B
HiICREGEOSHESHEMT NI REL S SIMT 3720, S-S 2RI%E
BELTEREOREL LTHAHEhTWS (Pielou 1969).
LEOHFEKRS 4 7T LOREHStEBEEEH & OMFRTIZ, MEICERLITEOHEN :

H’=1.2589+0.0867St (r=0.959)
Baoh, BESZVHERTESRENSE( LI L8bN 3 (H3). b, Sl
FPBEHERAIATRERICH L TESBESIIONS , BEERSEENBTH
BT EbRgENS, '
HOBHE L BOBMPHEHR LR >R/ ELTR, BOEMNBEEERE V-7
(1977), =HE - FHE (1981), HEOIIZH» (1986) & hidh 3.

2. ZSRIBELREOSEN
D). BESSHRE
HBHROMELHET 2468 L LT, HESSREFHD MFASh3 B, B
EESEHE IR, HARRE & OBIERE pi OMHBH FiE 1 28) tbho, B¥ORM
LHRE L IEOBRE boflAMH 5 (72 & 2, MacArthur & MacArthur 1961, Recher
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Fig.3. Correlation between the number of species and bird species diversity in
various types of forest in Japan. Alphabet indicates forest type in Fig. 2.
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Fig. 4. Bird species diversity and foliage height diversi-ty at the foot
of Mt. Fuji : FHD was calculated with the number of closed
meshes of the five foliage layers divided at 2, 5, 10, 15m in height.
A-D indicates different types of forests.

1969).
A (1987) i, ELLBEOHERKICEWTHISHREBSD I REZSHE & OBE
2PN, WHEIEHVEE :
BHD=-189+3.62FHD (r=0.959)

/BTwd (F4)., 18, F—HoroBEL kAR (B1&B2) S5 LTHHESS
BREDQEATS>VWTVATI &, 5, BEGERER, KEHHORED I MIREICHE
ShaEEMHELEELON S,
BESSRESHVEVS &, ROBEHMESLSRELTVWEEVWSILETHY,
CNBFHVELEIVELOBEMERLTVWREVWS T LR, I RELLKBLERE
FEdT 232 ODFEOEENTAETH B T EAEBKL TV S (Recher 1969, MacArthur
1972).

2). BRHSFRMEIREK

Hino (1985) (3, BMBHEOSHRME LA E OVEEFEEHES it 5100, ¥
MGE (B, &HE, B bLURaEs dE, B HA) w&HBL, 8¥vr
&ic, LHEEOKRAK (N1, 2, 3) BEUATHK (P, 2 3) 2k 2BESHIERME O
Biffs L UBEBIBERE OREAETL - 2. T TV S BEMS RS 3, TS, B
B C L oiE, TFEREEHE REWMERaite, HESSHE, HEN HESHE,
BRYSHERSHRETH S, T, HESHRERIMEEIOREE pid SR LIEHR
HTohh, MEEEHERZHREITXTCORESERILHATERET I E L &I
Hah 2 FEMHROBAE Hmax' L BlHlE (H) ol

J'=H'/Hmax’
z#bT (Pielou 1969, At 1976).
BRI T, HESHE L HENG LUBMBESHERSEE, PYRSEHZX
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LRARYE S L UBHESSRE, BABEE L NESHERNA S X BN E olicE
WHHBASEED S i3, BARBEHE & RS, ERAEEE - RESSEE, THREE
ZFLSHEitait, MENEREYFEERSRE L Ol bERSERMED Shi:.
—7, WIREE & PYRRERS L UREHERSH & oflicid, BELAOHEMEIED

SNTWVWA, B, BAEE, BEAEEDLLUHERE, ol orlicEEHEMIR
ELE T (RIS NP

EEOEE, BN ERBSHERE OB, H1IRLIEBDTHS, ERELF
H5L, BEEESHEERRTIEAEHE L HEHCHBL, #EEMBcrIER
AR HERSREICHBIL TV 35, BAEME CRMKEE ICEOMEMERL 2.
BEERBEOBAEHE, WESL oMM, ZoTESERICE L AMRAL EOFES
BB 5 EEX SN, MEEMHROLEERORESERBALTVWELEALES
LERBRUERTH Y, MEERBORAERE, BABERE L 0BEMs, EHaItez
EIAEAREEE L EREBHEL OAHLABEIIE,SHOATHI EVALD, U,
EAREMRBETED SO - HIREE & O R OB, SRS LS 3 EARTEBE HHER R
EHHBITACEERBLAERTHHEVASE. —F, B, FcHEOBRER
(Y, WESHRE, HESEHERSEE) SHBL Ty, HAERBTIEAR
wE, WaNmiRait, HESSRELOHBbLALh TV S,

Ric, FAFVFTHE, BEEEIHERAVCREANGRKE, HESSHE, HES
BRE, MEREHEEL, MARBRTRITYRSER EBESSREICH-EL TV 35,
ERREBHTRAEEE S AOHMERLTVWS, 1, Fld, HEERABCRMED
HRRER (HESHE, MEYN HESSHERSERE) SJHEL, MARABTREAR
AL, MEMTEE A ICHBEL Tw A, BARBHRTIMEESHEREEE L 0N
BESED oI TH B,

D55, WEEARTEY S - BHOBMEMESHE, MEYN HEYSHER
EHRELOGVHENBL Y, BETELHESSRE, HEN HESHE L 0BG,
REEROBEPRKESHEL L THEOBRERICL > TRESNTVWAILERBL:
HETHBLEEAONS, 2%, HHE - BARBHLADE THRRAR LTI, £
DOFEFE I, RAEHOSKL L TOMBRIEELTWBEIEVWALS. L, HERA
BOMEARFEHE L 2L, SARBEE L OEMSED BV &3, RRORE -
EREMY, ERLALINEAFGLERBHESSNAEHTHZEABEEIELD
AT, HEFEVWERTHEE VL LI,

Ptol &hd, 24L LTREOEE IR, HidicBb 2% (MORSEE, HWEs
BE) PHESSHRECHEL, BHoBREIMEOMRICED 218 (GHESHE, &
B, BESSHEREHELLE) CEVLLDOINS LI EMbh 3. Libd-T, &
NoDIERIC L > THERBRIBREA M B D OBE E TRBT 3 L HafETh A 5. Uh,
Hino (1985) D#ER T, BEOMLHRE MY HESRES LUHESSHER
SRECAETHEENS 25, BESEEELOHBEREDShEW,

3. HESSHREICEDBEK

BESESHER, 4 7HREIBRTCREBNEOBEHEE 2 TR 288 E 34T LY
oW &h S (Hino 1985), BMD &4 7ok SFFFHTIHE T HT L WBIEIHE 253K



# 1. AtiwBEhREIz B 5 RENREEN &4 QRUREM oMK Hino (1985).

Table.l. Relationships between avian variables and habitat variables in central Hokkaido, Japan.

Density Species richness BSD
Habitat variable All © Nesting Foraging All Nesting Foraging
H CB 0 ¢ b HCB 0o ¢ b
W N High canopy cover (%) + + +
{EARE R Low canopy cover (%) + +
=y N Ground cover (%) -
bt Total vegetation cover (%)
MARERE Number of trees/ha
{EAREE Number of shrubs/ha
IEE® Mean Dimeter at Brest Height (cn) ® + :
MR &t Basal area (nf/ha) + +
MER Canopy height (m) +
BIEE LT Foliage height diversity + + + o+ +
HRIZRREE Tree species diversity + + + +  + ) ®
HE Tree species richness + + + + o+
HRGSUIERLHEE  Evenness of tree species @® ® & @ + @

EQHEEK : @P<0,01, +0,01<P<0.05

ADERIEN : ©P<0.01, -0,01<P<0.05

Nesting guild: H=hole, C=canopy, B=bush (or ground)
Foraging guild: o=outside, c=canopy, b=bush (or ground)

BSD: Bird secies diversity

88
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Fig. 5. Correlation between bird species diversi-
ty and forest component index : E (=EFH +
ETS) in central Hokkaido, Japan. EFH is a
transformation of FHD to the evenness com-
ponent diversity, and ETS shows the evenness
of tree species.

DBUHBELILB,

Hino (1985) i2QDMRTERIcE-S T, BEEMREZHE L /- AN

E=EFH+ETS

ETS : MBSt ERLHE

EFH=FHD./In x (x: &
ZREL, BEOBEEHE BSD & Oflic &V AHEE

BSD=0.12+1.36E (r=0.974)
Z/T03 (W5). CoElr o, MEBRICRIASVEEMEDREL 2 8his
HREE, BHOSHMME LB LMNNDB.

—7%, B (1984) 3, BESSRELSHAZHOBMEREZMEICL TV LW L
HHLAL Z2LT, HARE @K BEAK BEX KK 0EBEEa:EELAHL
WiEEE L THAIBR S B -

FLD= (Z aia))
isi=1
HREL, BEOBEHE BSD & ORI A RIS :
BSD=103+1.19FLD (r=0.754)
28TV (X6).

AHE (1987) &, EWEMSHLZOr b LTL IO ERLTEELE LT, KEHHOR
RO 29 v (1 m*Bifi) H SR r-itdEhil (CP) £& b AN, Fl—Hsrops
THHRBMAL ) LTHONA-BEGSHEOT S>> 54 (B1EB2, K4BM), #igs
PEAFHT 2L BREROMENEEERLE (KT7). Chid, BIESEZHEMSK
SEHEDOEE DS HIREIC BRI ENI T EE2RE LT, BHIEDSEE
I THEROEMBELFMT 2 LRRTATHEE VA5, SREBEEME T TRn
{, {FA - FHZTHOSBILERT 2 I K EHHOBES bEBT 34BN S 3 &
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S[ H'=1.03+1.19F
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6. KM% ERE & BRPPSRE S BRIE & OBIE. ik (1986).

Fig.6. Correlation between bird species diversity and forest layers diversity in Japan.
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(1987). '

Fig. 7. Bird species diversity and crown paichness at the foot of Mt. Fuji, central
Japan Differences between neighbouring plots calculated by foliage height diver-
sity (B1, B2) are not seen in this crown patchness. See Fig. 4.

WA, BRGSO EMMEAFET AH LVHIE S LTRETRTS 55,

3. FHMBIE DRAE
—fRic, PRRROEMCMEEEI, SRR /L S OB E BELBEEMNS B C
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RENTH 3 LEZ SN 3HAANREME & CllithFRE TORITERERT.
1), #RThraRikH
FERE D EALE B O AR PR & O BIRICEET 2 bkic 2w, BEOED (1982)
REMERESTLY, E8EK (S) LHEF (A) Lollicey 74 v 7dh
55
1 +exp (2.68—0.83log A)

S5=3+

RS € (X8).

COERICLZ L, EFIM L hakiBlTREEREEL IV TH SN, 1halllkicis
3 EEHMMHE LIZ L%, 10haT10.5f8, 100haTIT.6AMERT 2L FHEA TV 3,
g1, FR2IRLALI I, BROMMICE - TEET 3 BHEOBHMMSENL D, H
Fids LhakRiGowbkicid, R XA, F UK, £3IFRY, YVa9h5, AFHEE
OROSIAELIHSEVHEECHEAL, lhabllhicha Eay s, =+ 4, 97421
EWBA-TL 38, ThoDHBERIZEY. 10hal2ELL Licis 3 &, #E5F, Hva
YFay, 41HN, YIHIUENBONELSIIED, 100hall LOKEBIOMKIZL 3
ETANFI, ¥Y7HA, bIVTY, sav iR EoRKEEEOEEAEVWHEETA
>h3,

2). thgEsk

B> (1987) &, 2EOUMIHRAFORBHERICESVT, BrianoYlhzA D 2 1§
B (Kxl1976) 265\, BEMOBEREY (2 0FKIcERT 2 LN h B RAD

30
S=3+ 35
2.68—0.831og A
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8. BRI 2 HAMRL & i oMk W h (1982) 1< & ok ER & INA TIEK.

Fig. 8. Relationship between forest area and the number of species in the Kanto
Plain, central Japan. The curve and equation in the figure were calculated by
computer, assuming that the relation between areas and the number of species
can be applied to the logistic curve.
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F2. Bt 2HHEROMKICE U ASHOHBKE. 80 - i2h (1982).
Table.2. Occurrence rates of species in relation to the increase of forest areas in Kanto
Plain, central Japan.

i &  Area (ha)®
Ne i Species 0.1> 0.1-0.9 1.0-9.9 10.0-99.9 100<
¢)) 10 (22) C)] )

1 RX# Passer montanus 1.00 0.90 0.92 1,00 1.00
2 FUN} Streptopelia orientalis 0.71 0. 80 1.00 1.00 1.00
3 eary Hypsipetes amaurotis 0. 86 1.00 1.00 1.00 1.00
4 ¥Ya9h5 Parus major 0.71 0.80 0.73 1.00 1. 00
5 a7 FY Sturnus cineraceus 0.57 0.70 1.00 1.00 1.00
6 *FH- Cyanopica cyana 0.29 0. 60 0.73 0.78 0.67
7T avaksA4 Bambusicola thoracica 0.29 0.10 0.23 0.67 0.67
8 A#75E9 Carduelis sinica 0.29 0. 30 0.77 0.89 1.00
9 ~Y7b#H 5 R Corvus macrorhynchos 0.14 0.40 0. 59 0.78 1.00
10 ~v#v#352 Corvus corone 0 0.1 0.14 0.22 0.67
11 #vo Zosterops japonica 0 0.1 “0.23 0. 33 1.00
12 a3 Dendrocopos kizuki 0 0 0.09 0.11 1.00
13 =+4 Aegithalos caudatus 0 0 0.04 0 0.67
M4 974 Cettia diphone 0 0 0.04 0. 56 1.00
15 #vay Cuculus canorus 0 0 0.15 0.11 0.33
16 +v Phasianus colchicus 0 0 0.08 0.11 0.67
17 #4 Yo Emberiza cioides 0 0.10 0 0. 22 1.00
18 ¥+ Ficedula narcissina 0 0 0 0.11 0. 33
19 439 F39 Terpsiphone atrocaudata 0 0 0 0.11 1.00
20 X Lanius bucephalus 0 0 0 0.22 0.67
21 450 Eophona personata 0 0 0 0.22 1.00
22 Y=Hs5 Parus varius 0 0 0 0.11 1.00
23 ¥F7EX Lanius tigrinus 0 0 0 0. 11 0
24 a3y 2rES+ Muscicapa latirostris 0 0 0 0.11 0.33
25 T7A¥X3 Picus awokera 0 0 0 0 0.67
26 Y742 Cettia squameiceps 0 0 0 0 0. 67
27 4201 Cyanoptila cyanomelana 0 0 0 0 0.67
28 AFsH Accipiter gentilis 0 0 0 0 0.33
29 Y% v ¥ a9 24 Pericrocotus divaricatus 0 0 0 0 0.33
30 F3vre Turdus dauma 0 0 0 0 0. 33
31 2ovss Turdus cardis 0 0 0 0 0. 33
32 wv¥446v914 Phylloscopus occipitalis 0 0 0 0 0.33
33 X35 Parus ater 0 0 0 0 0.33
M4 vvEY Cuculus saturatus 0 0 0 0 0.33
Aot 9 12 16 23 33

* BREROTOA » IROHFIR, EI oG h3HARIN

The figure in parenthesis under cach area class indicates the number of sites investigated.
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BED Smax LREEHNE OBk DB :

S = Smax [1— ( kSNma)-:_l)—k]

ERELEL. ThE, B4 7TECRHBRRED» SRD215hadb 7o h OEEKD, £ 8
BHStZ 5 BbVWTERMNT 5 &,

D=k (X% 1) Smax

fer2lX = (1— (St/Smax))”!
LB, BRI LOEKKBFEMICHEETE 3. 4B, Didlshabi b Ok T
BB EDS, EEOEMAICODVWTIIN=D -A/15& L, TONEkEHE—RITRAL
TEMS - OEBSEHREL TV 3. FTFllicihid, BRI M itk > TENB SN
3%, Pl TI310haTI6.95E, 100haT30.3@AFHISH S (9).

CCT, D OMAEMGMOERIZEAROBEER» SEEhbDTHD, 2)
OUMMBAROERIBEFAOEEMS L UCABERI OHES N LDOTH B EH D,
RiCEl—MFEHRE LBACREFRIERIBIEF-RTBLEION D0, FERICIZA
PUBVBERDOLNATWS, BEOFRMMELSET 2 E, 1) ORI, 2) OHATLHK
PHBATHKOBEKICRIWEL Ty, Flo Lt WiRtLothGkog) -
AIHREGIZFEBLAHITHE B L VA LS. —F, 1) Oiitss, HEMCR D oy 1 —
FTHPI AF¥F—aF SHALR - BEMRBROBOMMICENL TWA LALEE L
oL T, MEOBRVZ, 2 TRNABESHE Mo e LTtERT 20T
HBLEZXBEMNTES. LOLEMS, KOBENZERDIZ,I, HEOKEIH
BETHIF[ARMOMKHEOEV BTSN &S, oF b, i, BoREs
RO L S il L TH S TRIRICESE, AL TV, KRPIERL ST
AEMFIAEOETPHEE, Hoait, BEHL Lok 2E50800BEOHIRE &ick

w4 —oe =B  —-C --G L M

Number of species

1 S 10 15 30 100 1000 10000

Forest area (ha)

9. HHERLE QO 1bhadb oMM, SEH Lo, hit: (1988) &b,
Fig. 9. Calculated relationships between forest area and the number of species in
various forest in Japan. Alphabet indicates forest iypes in Fig. 2.
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Y, BMIHOBIBRENBHEANNIET$5EEX5EM8TE5. WLOREIET
S5BROFABEEN LS.

4. RO

HOKFRZE B L oSG IcEE L TREBEL ONICBREERT 5. b,
EWERIC Dz > THOBEHEEAZR L R0 nWicd, FEEICEARSEROETE
THLIBHURICOVWT, BWARPCHERERKE LIBIrfle L0 biF 3.

1). #ARL MR

EE i H (1985) 1, HAROFHEHICEVT, HAMA (1kmX50m) TEKRL
LofARoOMES D 2EBMOFIAEMAER (A) LT, KHfloBOEH ) ¢o
BafREARITL,

S =6.221+0.088A  (r=0.853)
Z@» i (K10).

BMARCLOHBREIR, RIKRLILEBOTHD, I0BLUTTRRXX, 47 KUK
EDLSHARMNEBHEE TS 505, 1083y Yavh s, w4 Yol Lok
PEAEAELTIEOLENED N, MARMOKLILETT Y S, ¥vvavs4
% EDHERERTMS SN

T, ZflicBr3mEOKLELT,

S =6.1145+0.3881A —0.0022A ®

R, KPICEEHEHICHL LT, RUEARTOREHSS BB TEERLE XILD.
BE, KPOFBELERTEY &1 3 BARHE VIR TOBEMOMLERIZ, HKoF|
FOHAHEREHELMTRIMR VBRI LETRLTE Y, ZHOFBAICER L.
EEBEOSROBITBHLETHE LA L.

2). HEHER L OBk

% (1981) 13, BN AH RO & BEitE Ab R (X) 2HEMELT,

20
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B10. FMEHOEHMIc B AR MMOME Fiizd (1985).
Fig.10. Relationship between the percentage of wooded area and number of bird
species in the breeding season in Utsunomiya, central Japan.



#3. FRETOXIMIC &Y ZBREORINCE U SHOMBIRE, T3, (1985).

Table.3. Occurrence of species in relation to the increase of wooded area in the breeding season in Utsunomiya, central Japan.

Study area
X R OHE R B T 5 E : A
SR EESISTIRUEEEAEINEREUES
b Wi 8 A B # L HT BT BT BT B £ =B K OB & o Wb B
Speci oM X m EoE 2 Bl B ] B 2 Hf
pecies ) E.é
@ &) &) 6) (M (M Q0 (10) (10) (14) (20) (23) (27) (33) (35) (43) (45) (55) (69) (80) (85) (80) (100) (100)
L 2XA Passer montanus + + + 4+ + 4+ + + + + + + + + + + + + + + o+ + +
2, &7 FY Sturnus cineraceus + 4+ + + + 4+ 4+ + + + + + + + + 4+ + + + + + +
3 eaky Hypsipetes amaurotis + + + + + 4+ 4+ + + + + + + + + + 4+ + + + 4+ + + +
4, F Y Streptopelia orientalis + + + + + 4+ + + 4+ + 4+ 4+ 4+ + + 4+ + + + + + + + +
5 Ah93ke7 Carduelis sinica + + 4+ + + + + + + + + + + 4+ + + 4+ + 4+ o+
6. A+ Cyanopica cyana + + + + + + + + + + + + + o+ + o+ o+ o+ o+
7. NvHYHSR Corvus corone + + + + + + + 4+ + 4+ + + o+ 4+
8, Aw3v Cuculus canorus + + + + +  + + 4+ + + +
9, X Lanius bucephalus + + + 4+ 4+ +
10. a¥arx4a Bambusicola thoracica + + + + + + + + + +
11, %Yo Emberiza cioides + + + + + + + + + +
12, "o FrHS5R Corvus macrorhynchos + + +
18, ¥¥Yavins Parus major + + + 4+ 4
4. b ¥ Milvus migrans +  + + +
15, 4 2 Eophona personata + + + -+
16, 942 Cettia diphone + + o+ +
17, =+ # Aegithalos caudatus + + + +
18, 4+ 3o F g Terpsiphone atrocaudata + + +
19, x¥o Zosterops japonica + + + +
20, 4o Butastur indicus + +
2, TAHS Picus awokera +
22, AR Garrulus giandarius + +
23, Gk kFFER Cuculus poliocephalus + +
24, FIEX Lanius tigrinus +
25, yvvavoA Pericrocotus divaricatus +
26, 3435 Dendrocopos kizuki +
27. x5 A Accipiter gentilis +
28, v 3 Accipiter gularis +
6 6 7 6 9 6 8 7 5 10 7 9 9 6 11 11 8 14 10 13 12 18 16 13

#

BHEO N v 2 ROYFIIBARERDT,

The figure in parenthesis under each study area indicates the percentage of wooded area.

66



96

20

¥=6.1145+0.3881X—0.0022%’

Number of species

L 10 20 k) 40 0 © » 80 0 ::D)

Percentage of wooded area

Rl FEEFHOAMICH T HHAR L EHME THizh (1985).
Fig.11. Relationship between the percentage of wooded area and

number of bird species in the non-breeding season in Utsunomiya,
central Japan.

20F . . .

Number of species

0t
Y= 4,1744 + 0.3562X - 0.0020x%

10 20 30 40 50 60 70 80 90
Percentage of vegetation cover

R12. it i 5 BRI OBIK. % (1981).

Fig.12. Relationship between percentage of vegetation cover and number of bird species
in Tokachi, northern Japan.

ttEo+BTIc B A (S) EMETL,
S =4.1766+0.3542X —0.0020X *
ZHTiHTVL S (K12).
B, KAIWRLIEBDTHY, HERICE U > TERL TV S, HERIO
RLLF TRV, 0% LR ->TTAY, 3467 FYVREENNDY, 40%LLE
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4. JLHUhREC B B KRS U A K HIOLBIRR. % (1981).
Table.4. Percentage of occurrence for species in different percentage classes of vegetation
cover in central Hokkaido, Japan.

Percentage of vegetation cover

* Species
—10 11-20 21—40 41—-60 61—80 81—

b E Milvus migrans 38% 40% 40% 64% 48%  38%
7o+ 4 Motacilla alba 94 84 84 83 81 62
hTI5k9 Carduelis sinica 81 100 91 91 76 90
A XA Passer montanus 100 100 100 96 90 69
Ny +H 3R Corvus corone 63 72 (i 91 86 90
F U} Streptopelia orientalis 24 42 70 76 93
Away Cuculus canorus 48 7 87 95 100
JESF Saxicola torquata 44 86 96 81 86
Javty Acrocephalus bistrigiceps 36 84 83 62 83
9% Ficedula narcissina 20 33 21
T Emberiza spodocephala 68 84 100 100 100
ILTFY Sturnus philippensis 20 25 35 33 45
LT KY Sturnus cineraceus 60 70 70 71 93
EVAE Tringa hypoleucos 23 33
P I Gallinago hardwickii 44 57 38 83
ksXy Alauda arvensis 70 78 67 83
=X Lanius bucephalus 47 57 71 66
THhNG Turdus chrysolaus 25 22 38 38
/e r=aYy Locustella fasciolata 21 35 48 52
wETHhH Emberiza fucata 25 35 48 55
veTFY E. aureola 21 30 38 41
vy X4 Anthus hodgsoni 30 48 83
/I= Erithacus calliope 30 48 69
A4 3v+Y  Acrocephalus arundinaceus 35
~N==wva Uragus sibiricus 30 52 66
oA Coccothraustes coccothraustes 22 33 24
AZXThYS Dendrocopos major 24 38
L Aegithalos caudatus 24
NYTEHS Parus palustris : 24 34
YIavNS P. major 29 15
=299 4 XXX Passer rutilans 29
vy Ky Cuculus saturatus 21

Total Sp. 6 14 20 24 30 28

*  Species occurring in more than 20% of 157 plots.
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Percentage of wooded area

| ¥

g 2 @ 6 sa 10
Percentage of vegetation cover

13, fifR & MAROMFK. FEFiEH, (1985) BLURHEE (198D KvfEk
A:A735k9, B: RXA, C:¥Y2Xb, D:Ahvay, E: 42F),
F:®X, G: 7247 (FWEWH), #7445 (+B), H: =+
H, 1:vYavns '

Fig.13. Relationship between percentage of vegetation cover and
percentage of wooded area, using the species found in both Utsu-
nomiya and Tokachi.

A : Carduelis sinica, B : Passer montanus, C : Streptopelia
orientalis, D : Cuculus canorus, E : Sturnus cineraceus,

F : Lanius bucephalus, G : Picus awokera (Utsunomiya),
Dendrocopos leucotos (Tokachi), H : Aegithalos caudatus,
I : Parus major

TEVXA, YDauhsH FXT7H75REOHFREROLBRHED SIS, Rk,
BEoMSHEEH (i1 281B) bHttolmics b7 - THMT 245, Hilh10%LL
TTidxs L cEMREOMMCHE L TEREMSRL Y, EHlIoFEESEEOSHME
ICHBHERICFE T3 LBREA TV,

BRIMIC BB 1) & 2) DERR, STRHPAROKRKOBVWCRE - -HRE5% 3
N, FEOHEICBT 3 FHIEEANE L) OFRIIPPEVEHS & 2) LHHMICEIL
LTWVWa I EHERENnS, —F, METHELNEELA %L, RIUAESHET HARI
R L /NS VEEBHEOLTH S, 1cEAWE, #7557, FI5b, Hyay, ®
X, ¥YYavhI, Thid, EERLKHEOEIE, o itk EloZa0aiH TS
D, —BHEHEMPEET LD, MERIBPARIDKRELLZLDTHE LD
A3 (R3). LA, 2F+HRT7IHF (HBVRAIZXTHFF) TRIOHEEMY
L, BMARSHEERICELTIORELBOBVWEINSOROERNMED ST,
Thiz, FEEHLHHTCHT 3 RBEOEEBELE L ToRofEoR VW DIE,, =+
HRTHAFSBEDELBERMEEL SN LtEMKD S DBRE P, BROKRDOSITHIR
A oA MIBEOBEVERBLILEBRTHAILEEL OIS,

£F&8
ZR BERIEARIL LERIMICHZFI N TV ADOFTRORNGE L TR, RO EMNBFOH
3,
1) HADLEERMFIAKE L, ERRREERAAE W R ICHTAL & 0B A e H
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52 ¢,

2) BEBESLCREL, Bitt-TLnE 0dBEFmMRtshTVWEZ &,

3) BWEMBIRED D, REZHERIRE bH>BMERTETHH L.

4) EliMHIBEUEKREL, 20RICVAVALEHEENSEH, RUZBRERITFA b0/

BERTETH B L,

T, —EHIBARTE, LS OEMIchi > THIAREDBENETFLTWAENLOIZLD
BEoLRE0kEIcd 3,

SHROBBRE LT, HFHROIILPHT LOBBL L EERIANTHNEED 2LEMNS S
EWA &S, FHREE Yy — TR, BE HEHAOHRKENRLE LT, RO Bizo0
TORE - BREHEH TV 3,

o 3
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Factors affecting bird species diversity in Japanese forests
Hidenori Murai ' + Hiroyoshi Higuchi

Forests are fundamental components of the Japanese landscape, and are important not
only for birds and other creatures but also for human beings, Recently, many forests
have been cut or damaged by human activities throughout the Japanese Islands. In this
report, we reviewed factors affecting bird species diversity in Japanese forests.

To support rich bird species diversity in forests, we need the forests in which:

1) Trees are well developed with many nesting places such as tree-holes.
2) Foliage layers are evenly developed with many kinds of feeding and breeding sites.
3) Many tree species occur and the species composition is even.

And, the larger the size of forests, the larger the number of species and individuals.

In further studies, we also need to investigate the isolation factors of forest remains in
urban districts.

1. Research Center, Wild Bird Socienty of Japan. Higashi 2-24-5, Shibuya-ku,
Tokyo 150.



