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Strix 7 : 213—230 (1988)
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HEREZLBVTHELL. MELETER ES4moEE2 K02 TTAROY
£LEL, HBRlIck > THRDE. BEE KokBeHEL VWL EREY AT
2EVWHHECEEMSS 0, ¥Imk D EVATIREC, ABLOBRESKELLZDIR
BiFohy, BEFELIR, $LE-hBEOOVTVAREXTVEEOBT, boEbiE
WHBICH B bDDFEETH S, AT, BEFEE0 & LTidd Hitll, #HOKE
DEE#EE, BRILI. oD, DEHTHEMNSZ I LMD EKE, L, &
BLTETLHELSD 2KRED, HEOASHOKVWAREZEE LT, 4BBIZXAILE.
A, EoHBICERLT, B, £t - E\o 4 BBEIIXKIIL .

SFIch - T, BMOfthic, REEE» S, HBROKRERROEELE L TORE
MRSt &, OB oS CUFERD Lidkd3) » o, REERODPT L
LCOMTEMNLEMN-> TV AHMOER CUITRMEERT Z) 2bLdl. £TR, #EH
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1. MPAsio B (RA), SEFEAROILR S (L) SE0H0 (F) » oo, Jk
Poy DB S <, FESA MM AL B,

I"ig.1. Photos of the forest from air (upper left), north Cupper right) and east (below).
The canopy in the northern half is higher and the canopy in the southern is uneven
in height.
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X 2. BREAMREBFAAMATA b ay5oRe, HERARZTE L6207 oy DA
# (PL). A TOHE, HEoAMERREIQT, HEFASCEIIMAE 7oy tDEDE%E
AL PAEVEY, IEHOHEEEHRYT sEEHKT.

Fig.2. Distribution of Japanese Pygmy Woodpecker's cavities and vegetation survey

" plots (PL 1-6) and the plot figure (right below, which also indicates the direction
of the map). The twenty-five small circles in the survey plot figure indicate cover-
estimate points: grass (<1m), shrub (<4m), and canopy (above am). Cover of 0 to
25% was indicated as rank 1, 26-50% as 2, 51-75% as 3, and 76-100% as 4.

fEiEi - 1S - B - BEEN - HEEEB L UCEHozhZThico 0T,
Renkonen (1938) DELIEEEEL (Helle & Monkkonen 1985) % & &%, #EEZXHL T
ZFoy FEILEBRELL., B8, BMRRUVETZEDIILTIEEELTHEEHLEL 20
s
PS= Zimin(Pli, P21)

THH. TIT, PliEPRR, HELTWE 250 7oy FOZEAENICE T B RFE D
REEOA D, 2EEORIHAICHT 2HETHY, MBEDILT/HhNSVALFEEL
TMET A& 3. £A4THR, "~V THRLEDT, 2{BULEVLOIHI SRR
—HT5100(%)FTOMEELED S 3.

i, 7oy bES LEYENEEICE > THET 20, BEEXAIES, BE-
A - BREHE L, #©E - BEER - BHTE - BRY 0K/ EME, BIUHESHEH - B
BA - fhEERERK - AR - 25RDEER ER/ BAEEOAIHED, 4EREOLIILT
75 Ry —SFEFTEV, FTou FHOBEUEER<L. /73X 5-OFERIE, bbb
WAHREILK > TELREZ. EHHTRIEHEICKERENHZDT, 7529 —fHicid
Bt Lica—2 ) 5 FEEBZ b bV, BIUEOHER, BHERG/INECTEIES
FEDHBTVL Y 4 —FiEE, A —FES LOEEIMEVS D EE L HTOLIHEGH:L
[l 2%
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# B
1. a¥50RDH -7k
REFAAROD TR, a4 50RDH2KRM20EKB o0 -1 (E2). bflo¥sns
FIE->THHL, BEFICRE L Aoholibat. TZhEFhOKICE T ZRDIK
BERILICRLE, ROBOSOKIBIRE, TXTHBETHS. iR, 27 50H6KTH-
EHEL, DWTZ I/ FDAEEN, I/ +Tik, AOMFEOTERD SIS »hickse
RORBEh -7, aXFSBRCSELTHALLDOIRIFS LT, FTHot, BB,
1987T4E & 19885E D, L ESH T IMOERE, T XTIOKOAD, X BT 1

£1. BEELABREFAAKICH 1235 50K 1 KOKIHEBOAMNSE VTV BIEEMHEVOT,
RELIHFEESX25-TH 3.

Table 1. Cavities of Dendrocopos kizuki and their conditions in the Musashino-shizenrin
forest. Number in circles, cavities on a tree; " # ", cavity used as roost; "k5€”,
apparently incomplete cavity. 1986-88 indicate years of woodpecker excavation

observed.
ac W ROYERE" "
Cavity No. Tree sp. Condition
1 a2+ 3K O Wil @ Hibor, K58
2 ars @ #B%e @ 19884 (2 :BfHcirid)
3 ass ©)
4 I X* @© 19864, Kk5E @ 1987H, KT @ 1988
5 LR © 19884
6 ER OF S 3K
7 o/ % @ #0<5 (19885E) @ KE @ KT @ K%
8 AYIA4 @
9 2¥I4 ® @ #K35E
10 2AYIAq (OR%: 3% (A
11 a3 ® R5E?
12 /% @ @
13 ars @ #@< 5 (19884E)
14 TAEY ® B
15 1Fav 0] @
16 H735 ® X3z, UER
17 R¥IA4 @ BHrif
18 = ®© #h< o (19885E) @
19 I/ % ® K5
20 2F 5K OXRE QX%E QA% @ ® ® @ #id
*, H28H

* x, K5I, FELTAD S, BOMIFEDOHMEPS ML,
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H5YF¥Ey s 5TITRE -1,
2. RRFEERHIL fo it O L
R EEMDOZENZNIPHITo>DT oy MTHELEEE 20 AEEE2 -1

BRUEK2—-21RLE. L3 7oy b TEBEMNTHEEH, 74+

cxdsF ez

FoIRFIXF LI F AFTHREUFTRNEOEENE 7. BERITIRIFESS
MHEN, THAAHAY D 2T/ %2/ % A0 FHEOEKKHBEN 1. 28ebh
5 E28FHBHBI L7, s X FBUEAD I BI2AE 254+ v+ T205EKD S 5194
B7oy b5iICHy, WIKRIZXH+RBFow b 5iIKEEL, BElloTHANYI4EDS B
BREZwy FlikHBLVI LI, FHOFV—HOMBEREIL TR Fay b
TLOTMMEIL, TAFM2~4m, T/ FH5 7~9,6m, T/ *HT.T~12.3m,
L7 7 #558.7~15.0m, I X+HILM T4 Im&4. 6m, BEHITIHE. 0~12.0m, 7 X+
#515,6~19.8m#E o f. 7o v 5D RFPARBEARBELVELEFEIRE L, PREF

#2-1. Jtli3 v v + OMFENARKD AF

Table. 2-1. Tree species and their number

recorded in the three northern plots.

#2-2. @3 7o v + OHFEEHAE O
Table 2-2. Tree species and their number
recorded in the three southern plots.

it 198

Kt #li ¥ 4 O MW ®| F 4 PR
Japanese name  Scienlific name Number ‘Japanese name scientific name Number
1. 74% Aucuba japon.icé 30 1. 7*% Aucuba japonica 7
2. 74%Y Firmiana platanifolia 1 2. TH?Y Pinus densiflora 4
3. They Pinus densiflora 3 3. THAKHYT  Mallotus jupinicus 14
4. 14%Y Idesia polycarpa 2 4. 414%Y Idesia polycarpa 4
5. 4Xx¥Y2  Maackia amurensis 2 5. 412¥75 Prunus buergeriana 1
- 6. AX¥I3 Prunus buergeriana 1 6. =/ % Styrax japonica 23
7. 41€%/% Ligustrum obtusifolium 2 7. =% Celtis sinensis 29
8. AonEIY  Acer palmatum 8 8. #<X3 Viburnum dilatatum 1
9., /% Styrax jeponica 13 9. 73¥ Quercus acutissima 5
10, =/% Celtis sinensis 12 10. a5 Quercus serrata 2
11. 72¥ Quercus acutissima 14 11 =¥o4 Castanopsis cuspidata 1
12. 779 Morus bombycis 4 12. Ivzx4 Euscaphis japonica 4
13. ¥=nv/%  Alnus hirsuta 1 13. z¥ Chryptomeria japonica 4
14, ar3 Quercus serrata 7 4. =% Picrasma quassioides 1
15. vo¥% Litsea glauca -2 15. =23 Euonymus sieboldiana 9
16. 2¥¥4 Castanopsis cuspidata 3 16. X+ Cornus controversa 4
17. #3Ah=F Sorbus commixta 1 17. &9/% Aphananthe aspera 31
18. #Xix¥ Ligustrum japonicum 10 18. &3%%¥%7 Callicarpa japonica 6
19, w23 Euonymus sieboldiana 1 19. ¥7=w44  Cinnamomum japonicum |

20, IX# Cornus controversa 35

2l. 27/% Aphananthe aspera 12 20. 5K (dead tree spp.) 4
22. »5%¥v%7 Callicarpa japonica 25 -

23. ¥7=v¥4 Cinnamomum japonicum 1 it 151
24. #K (dead tree spp.) 8
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cx /% -x/% - 677 %0FbEbEL, BRETRIEMNZET T A +BBELT
WAZ i -7,

£33, BVWHICIOAOMAEL 2DOHEERLE. 7oy k513, BOIIKRDKHYT
~NT 7 X FTHEI20mATHRD Y, 4~6Fbshd 7oy b EFELVLHBELLTH S,
7oy b5 RKEEFAAROIRRITHY (K2), JHEIFOBRHE &0 5 B »
SOREI, COWM k- THESATVEEEDLNE ®1TF). hElkhoaz s
JEROKTELHEBHEHES TEA->TVEDIKEWLT, BEllloFhiEMMNAiE-% D
LTWwa, LdL, CORCBIZHETRE, BO3 7oy F THEOZERMKZVLE
WH T LRHVDOT, BELAEOMNMIZ>VTIBICERL TV,

£41i3, 6 >OEHOBEINAITIcSESL Foy MEOBLIEERL 2. IS0
PiEkofEiiz, EUEllorey 1, 2, 3OlTEY. RCIEMloF ey 4, 5, 6
Bcit, BOEEASED, Hic, BEREM0L D /SR, Yoy r5E 7oy b1,
"4, 6L, oo b 1E6DMH, BLU oy b4 LEIDEIKEL. b HHERL
TWHEWORZToy F5&6, DWTTay b3&4, 4E5TH5.

Jeflis v Lidmafilo 7o & FETREMESEC, podtRiEfEilo 7o o FHTRE
PIEEAEV & WS WEMEH TS, @lllo5s, F7ou b 5%3ICLT, £h
IR VRS EF TR, ATH 5. EERMAaiHE, 7oy MEOBBESS. 83
(5&6) »570.57 (2&4) itbhizbp, MEREMchrb S FREMEMS—ELLV. LE
DEERM D, RKELTIE, 7ou b1, 2, 3120/ V—7ELTRABATD »
b4, 6&70y b5 IREMESBENT EHbAS, ThE 1 5P TLRIRY 225K
A,

#3. 7095 F THRLEVIOROME (O v IRIZEE m)
Table 3. Ten highest tree species and their height (in parentheses; m) in each plot.

M il South dt i north
Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6

LA27%18) 22¥ (19 7Ha=vy 18 3+35 (Q0) 7xFQ2) 3+35 UD
A4FYVATD 72¥F U8 7H=y AT x=/% (19) 22FQD /% (»)
L7 7%(7) RF (7)) Th=v (#) 72F (7) 2RFQ) 3+5 (16)
/% (7)) /7% (A1) 44FY (#) 22F (18) 2R#F(#) TH=v(5)
22% (16) L/ %(7) s77% (16) 2FI4(7) 22¥(7) 2+7 14)
L7 7%(7) 7% (7)) /% (15) 335 (16) 2X¥(») ThA=wv(~»)
/% (7)) /% () ARFI5(0) RFIAUS) FRE(r) L7 H(1D)
LY/ F(7) AAFYAE). Lo/ % (7)) 2335 (#) 7RF(») =T/ 51D
/% (#) a33 (7)) a27% (13) L77%(4) 272XFU9) =/ % (7)
b7 /%(7) aF3 (7)) /% (7)) 1ZX% (12) 22&(7) (X% (0)

i 4 5 5 6 1 6
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F#4. BEUTEROBBRNATICSE T 22o07 0y OB

Table 4. Similarity indicesg between two plots according to common tree

species.
% ¥

oo b WEM* M & EM** & O M B K M
Plots Bas. A. Height Can. Ex. For. Dd. Br. No.

lvs2 61. 39 67. 67 65. 55 50. 55 60. 59 62. 95
lvs3 39. 49 53.90 49, 53 33.79 62.15 49, 60
2vs3 29.24 62. 25 55.35 47.71 50. 70 62. 21
4vsH 371.27 25.52 17,40 19. 70 24.94 25.01
4vsb6 42.24 52.57 41,95 37.65 44.54 55. 57
S5vsb6 8.83 30.03 26.98 25.83 32.62 32.48
l1vsd 44,12 52. 95 33.57 44,12 33.84 26. 96
lvs5 34,32 25.91 22.00 55. 00 35. 41 27.62
1vs6 22. 65 27.08 39.36 33.33 37.08 25.20
2vsd 70.57 44,53 40. 66 39.53 36.67 32.78
2vsh 46, 60 41,63 34.20 42.50 34.61 40.19
2vs6 43.17 31.67 54, 50 36. 67 36. 90 32.00
3vsd 15, 58 34.14 23.10 23.63 28. 54 38.35
3vsd 11.73 35.24 30. 39 35.00 42.09 44, 86
3vs6 52.17 45, 68 52,14 40. 46 37.72 42. 22

% » Zmin (Pli, P2i); *, £ (DBH)?; * *, £ (SPAN)?
Abbreviations: Bas.A., basal area; Can.Ex., canopy expansion;
For., number of woodpecker foraging marks (rich, midium, poor or none);
Dd.Br., number of dead branches (rich, midium, poor or none);
No., number of trees.

3. YIEBMIREEIC b &0 DS

HMELXACFYERNEEEER 7oy FOHEE LTA S, &5, HEicd
L0 MEHOEBOREERPHEHERERL. R508 70 rOfE%X7 529 -4
HLTHWAFT Y Fo /S ahR3THS, 7oy b 283, DLTAE6Hbo& b
THED, 28XV L1 bHEUENFEY, 7oy b5RIOED Ty b ESBUTHEL
M, U2 —-FETEEBLLLEVWSIE SOy P4 EEDTL—FITEY. LT, @
ey bl, 2, 3, @Foy b4, 6BLU@Toy 503 S NV—FicbiFTHhET
ZONBEN LMW TE S, HEPEOERL LR, ERLATV—-7QLDDHEY, @
EQLY EPEHDLETEVE VI FERITL B, ‘

K43, HEZ4miEo, ETEZ2miE0, 2hEh6EBCbI TERON G %
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RT. ETEBEO 7o v FEOZOBRE (x ZRRE)
Table 7. x’-test of between-plot difference in lowest live branch height
layer composition.

Plot 2 3 4 5 6

1 NS NS * &k % % * % * & k
2 NS * k k NS * %
3 * % %k % * % * k % *
4 NS NS
5 NS

notes: NS, P>0.05; *, P<0.05; * *, P<0,02; * * %, P<0,01; * * * *, P<0, 001

#8. HEEERSAMO 7o v MEOZORE (x ZE/RE)
Table 8. x*test of between-plot difference in tree diameter at breast
height class composition.

Plot 2 3 4 5 6

1 NS NS * % * ok k * K K
2 NS * % * NS * ¥
3 * ok ok ok * k% * ok ok
4 NS NS
5 ’ " NS

notes: NS, P>0,05; *, P<0,05; * *x, P<0.02; * * x, P<0.01; * * * », P<0,001

WAHRSEDOAHDOWUMBH D, 3I7/V—THOERINEVWEWVWZ B, x “RREDOH
BTRPRIV 7oy b5 EFoy b2, ARMATE ERERENEL (RT). BTE
KBV TR, DEKEHIV—-7QLBIREMENTTVENT B,

K5icid, WBERE2 5mhofECEDREERYN LT 6RKICHOT TEKDOS
HERLE SVv—7OTREVLDOLOKVODETH 20, HEPCETEOERKST
LRITDKREV (KV) BRicABOILMBSESE. SVv—7OTRS5ecmUTOMVALSE
¥db5. SN-=7@D7u .y +50RHERMIEEORMT, SVv—7OOhTRHVAD
EHBEPPEVT Oy P 2IKEVAHRTHS. X _EREORERIETROBELEL
T, INV—7QLB®RIZ-FRBIshiEW (F8).

X6 icid, HRD % 2miB0 5 BERicb TAKDOA/ERLE. SITR, 870y
FEENENBEROS ZBEHRETVWES. Foy b1 E2HREMET, M oKETHRL
KEAMHBBLLTVS, 7oy 3TR, 2mEHEA AmUTOROEKNS > &L bB 0,
7oy b4 L6TR, 2mEATOEBFELLBVY, FIETHImEBISH T TOU
BEOANHZDICHL, BETRIXTOARBEmETLAEEDIILTVWEL, Yoy
b 5T, 6mRITO3REEINIZIZRLAKT, Zhilb#Ei T TOUBRELHTOK
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DRYY TEYAER LI, EFO
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Fig.5. Tree numbers in diameter at

breast height class. Presentation

is the same as Fig. 4.

4

—|_I—|

— ] 5
] 6
M&O‘Ogg

6. EERD OBEMNAR. 2mTEDRYY
TEENHER L ET0EHH10
3%, fHlo¥Es7so., rKS%
&7

Fig.6. Tree numbers is longest branch
span class. Presentation is the
same as Fig.4.



#9. BROBO 70 5 FEOEDRE (x ZFTRE)

Tab:Ie 9, x’-test of between-pldt. difference in longest branch span class

" composition.
Plot 2 8. .4 - 5 8
1 NS NS' NS NS -
: NS * ’ NS *
3 ) * ok ok NS * * *5*
4 : Dk ok ok NS.
5 . : * k%

notes: NS, P>>0,05; *, P<0,05; * *, P<0,02; = * %, P<0,01; * * * %, P<{0.001

#£10. FEDO 7o v rEOEORE (x ZHFRE)

Table 10. x’-test of between-plol difference in Thrée layer cover compos

ition.
Plot 2 3 4 5 6
1 NS NS NS NS NS
NS * * %k ¥ * % ok k
3 NS * k * * % %
4 | . NS NS
5 v NS

notes: NS, P>>0,05; *, P<0,05; * %, P<{0,02; * * *, P<0,01; * % %, P<{0,001

£11, #AFE T 2 HEBIEHOYED 7o v FRIOXOKRE (x ZHE/KRE)
Table 11. x’-test of between-plot difference in proportion of sum of dea
d branch abundance index to the number of trees.

Plot 2 3 4 5 6
1 * % * ok * * * ok % % NS
2 NS * NS NS
3 : * NS NS
4 ) % k ¥ NS
5 NS

notes: NS, P>>0,05; *, P<0,05; * *, P<0,02; * * %, P<0.0l; * * * %, P<{0, 001
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7. 8- BER - GAEOHE. BFR 7oy P BSERT.
Fig.7. Grass, shrub and canopy cover estimated from twenty-five point obser-
vations (see Fig. 2). Numbers indicate plots.

bOUH B, x _RBREOHRER, 7o b IMBToy b 6LADTO Y b EFBEET
IRVDIRIVWL, 7oy b 6RTOy FUADED SOy b EBHFFEENSD, 3o
DIN—THDERSGZ-ZFD LIV (F9). Thid, y “BREFOEBICEDETK
EWVEDHED 21Tt bE>TVE. 20EUTHEEVEONH T, ASHHOD
Eo/{BVWToy F3LEH D4 7oy b ERBSH B,

R 7icid, EA - {EX - GAEOWE (25H043H) %, &I, Yoo rEOER
Dx _RREOHRERLE., BABOKERZBRED 7o » b 5TH9050 (F5), W
THOIBIBHHL TV, 22L, 7o b 6 D—Bicid LEAME NS & ORBEY 3
mOHEDR (Fr v 7) BHD, TRICAZ TS 7 v OBEMNS - 1205, £DC & 58k
BiRBEhBh-cDRd 7oy tOEDBRBENS b b LKW, 72751, CD
Frow 7H7ay b 2EIEDIEMOART.SBLUTT, Chi g cLEOEHMME
HELITREBV. SV—T7OTRELAFOYE I, ERBOWBEMSEVDIZHL,
7oy b4, 5, 6T, BAEOHENPLPLEL, TONULFOREEMNED. o b,
BIETRERESEOTOTHRRICAENE L&, EEAMNEELTWS, 7oy b1
&4 RHEOPPLPEAHEERL TV 3.,

HEEfERIE, 7oy FETHOAEL, Foy b1 TRDEY, L, COBRBEDHE
BICEVWEDEMH D, hIE0 ORENEL 10T, COfilkFauEkiEd-TVEH
BEHITH 5. HEOHG KT 2RKT, Hhticd 3QHOELE, ¥ “FREICH
1 (K1, 7oy b 1@, BEOSIEMSERICOEL, 7oy b5, 6REEOS
SOFIIARESDIV,

MECHREEFONHE K4~R6) Tik, Yoy b5EFay b 1HBVWESE
DO RABRENS B0, 7oy b5 E20MICREREHLVDT, FV—7Doth
TiR7oy b1 EIVBEOPTVBEIICEBIS, Lol, 370y METHEEEMNE L,
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Japanese Pygmy Woodpecker’s cavity distribution and vegetation
structure in a broadleaf evergreen forest of Baji-koen, Tokyo.

Ken Ishida' and Rea Taga®

1. The Japanese Pygmy Woodpecker (Dendrocopos kizuki) has been extending its breed-
ing distribution in Tokyo city since 1980 (Kawachi 1985). The cause of this change is be-
ing investigated, and one of the explanations is that the vegetation in the parks has
grown. In this paper we show a practical example of the relation between this woodpeck-
er inhabitation and vegetation by comparing vegetation varieties in woodpecker cavity

and non-cavity parts of a forest.



230

2. The Equestrian Park (Baji-koen) is located in the residential area of Tokyo (35°38’N,
139°38'E, 4Tm a.s.1.). A 1.3ha broadleaf evergreen forest is a part of this park. The wood-
pecker cavities, including incomplete ones, were all found only in the northern half of
this forest (Fig. 2). We set six vegetation survey plots in the forest (Fig. 2). For all trees
(height=2m), we recorded or measured: (1) species, {2) diameter at breast height, (3) height,
{4) height of the lowest live branch, (5} longest branch span, {6) abundance of dead branches,
and(7) abundance of foraging marks of the woodpecker. We also estimated the cover densi-
ty at three layers.

3. Twenty-eight tree species were recorded (Table 2). The species of the highest and domi-
nant varied among the plots. The highest species in plot 5 was especially different from
those in the others (Table 3). None of the calculated similarity indices showed impor-
tant discrimination between the northern and southern plots (Table 4).

4. According to the fourteen vegetation varieties (Table 5), we classifies the six plots by
cluster analysis (Fig. 3). The result showed three groups. The group of plots 4 and 6 had
denser shrub cover (Fig. 7) and abundant short-narrow trees (Fig. 4, 5 & 6). Plot 5 had
extremely dominant large Q. serrata (Table 4) and abundant short trees (Fig. 4 & 6).
The group of plots 1, 2 and 3 had denser grass covarage (Fig. 7) and trees evenly distrib-
uted among the small to large (Fig. 4, 5 & 6).

5. The plots in the order of their regeneration stages were 1, 2, 3, 5, 4 and 6.Plots 1, 2 and
3 were immature stage, Plot § was mature, and Plots 4 and 6 were over-mature. Most
woodpecker cavities were around plots 4 and 6, where there were more dead branches
and trees. But we failed to estimate the abundance of such dead substrates properly (Ta-
ble 5). The over-mature condition may be good for woodpecker excavation. But the nest
holes were in more open area, out of the forest, in this park. The conditions for nests
are different from those for roost holes. To understand more about the habitat charac-
teristics and the cause of distribution variation in the Japanese Pygmy Woodpecker, it
is desirable to compare the vegetation structures among the forests different in the in-
habitation of this species.
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