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he forest from air (upper left), north (upper right) and easi (below ).

in the northern half is higher and the canopy in the southern is uneven
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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 (<Im), shrub (<4m), and canopy (above4dm). Cover of 0 1o
25% was indicated as rank 1, 26-50% as 2, 51-75% as 3, and 76-100% as 4.
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Table 1. Cavities of Dendrocopos kizuki and their conditions in the Musashino-shizenrin
forest. Number in circles, cavities on a tree; " 87, cavity used as roost; ” RKIE",

apparently incomplete cavity. 1986-88 indicate vears of woodpecker excavation

observed.
ac B ROBERIET ™
Cavity No. Tree sp. Condition
I o+ TR @D HhEYe @ fhEoT, ®&5¢
2 = @ #EEE @ 19884 (2 ERTHIR
3 I+ 5 @
4 IR+ @ 19867, KT @ 1987, K& @ 1988F
5 T F @ 19884
6 a+ 7 O K52 @ Ak5E?
7 T/ F D $4<¢o (19888) @ k7% @ KT @ kK=
8 AY A @
9 AY A @ 2 A5
10 254 © R0
11 3+ 3 © AK5%E?
12 G ) ®
13 = i D #4825 (19881E)
14 TAE Ot
15 {Fav @ @
16 F 3 © K5, YRR
17 AY A L ket
18 bn ko D $h<¢s (19884 @
19 =/ F 0 K5E

20 a+ 3K DAz @452 @x% @ ® ©® Q@#H#E

*, B2HR
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Table. 2-1. Tree species and their number

it

i ¥ % A
Japanese name  Scientific name Number
1. 7#% Aucuba japonica a0
2. TAFY Firmiana platanifolia 1
3 TTERY Pinus densiflora 3
4. 4451 ldesia polvearpa 2
d. ARTv¥a  Maackia amurensis 2
6. 1R¥435 Prunus buergeriana 1
T, A8/ % Ligustrum obtusifolium 2
3, AunEIY  Acer palmatum 8
9. zd/% Styrax japonica 13
10, =% Celtis sinensis 12
1, 73§ Griercus acutissima 14
12, #7 Morus bombyeis 4
18, ¥=~v/+  Alnus hirsuta 1
M., =+3 Guercus serrata 7
15. ¥ny= Litsea glauca 2
16, 2% Castanopsis cuspidata 3
17, ++H=F Sorbus commixta 1
18, #7ixF Ligustrum japonicum 10
19, =23 Luonvmus sieboldiana 1
200 1+ Cornus controversa 35
AR VRS Aphananthe aspera 12
22, A3¥FYHT Callicarpa japonica 25
23, ¥T=yr4  Cinnamomum japonicum 1

recorded in the three northern plots,

24, FiAK (dead tree spp.)

al

198

E-

Table 2-2.

2. M3 7oy FoENERO&T

d their numher

recorded in the three southern plots.

T ¥ % AR
Japanese name  scientilic name Number
1. 74#% Aucuba japonica 7
2, ThwY Pinus densiflora 4
3. THAHNYT  Mallotus japinicus 14
4. 44F1 fdesta polvearpa 1
3. AZ¥73 Prunus buergeriana 1
6. =3/ % Stvrax japonica 23
T. z/% Celtis sinensis 29
8. #exi Viburnum dilatatum 1
9. 732¥ Guercus acutissima 5
10, =243 Gheercus serrata 2
11, =&V4 Castanopsis cuspidata I
12, F»x4 Euscaphis Japonica 4
13. 2F Chryptomeria japonica 1
14, =4# Picrasma quassioides 1
1o, =23 Euonymus sieboldiana 9
16, ix% Cornus controversa {
17, &7/% Aphananthe aspera 31
18, £34F+7 Callicarpa japonica 6
19. ¥7=s4%4  Cinnamomum japonicum 1
20. #EA (dead tree spp.) 4

it 151
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Table 3. Ten highest tree species and their height {in parentheses: m) in cach plot.

4] il South = ] north
Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6

L7408 2xF (19 FTawy (18 =+3 (20 22FQD =+ UD
A4FVATY 22F (18 7TAa=wy A7) /% (19 22F@L =/, % (#)
L F(#) RF (#) ThwY (#) 22F (7)) #ZFQ0D a+3 (16)
xsF (7)) z2% (A7) 44FYy (7)) 72¥F (18 #2¥(») THA=v(5)
RFE (16) L7/ F(7) LzsF (16) RFIA(7) 22¥(r) a3 (14)
Lo F(r) TE (7)) msE {(16) 3+7 (1) 22F(») Th=2lr)
T/ (#) s (7)) AX¥FEFF(7) ZAFIA(5) ZrF(7) 2/ *(12)
Lo F(n) A4FYU6) Lss%+ (#) FFF (#) 2ZF(v) =F/+0D)
/% (#) a+s (#) az27% (3 s2/,%#04) 22¥019) =/% (7)
L2 7%(7) 3F35 (7)) 2%  (») 1X% (12) 73x#¥(~) X% (0

o
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4. AEALEZEEOBENGIHcL LS 22070, FHOERERE,

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

species,
= B

7oy b iR * B & Bt fr W I - A
Plots Bas. A. Height  Can. Ex. "o, Dd. Br. Nao.

lvs?2 61. 39 67. 67 65. 55 50, 85 60. 59 62,95
lvsd 39.49 53.90 49, 53 33.79 62. 15 49. 60
2vs 3 29. 24 62, 25 b, 35 47,71 50, 70 62. 21
4ysh 37.27 25. 52 17. 40 19, 70 24. 94 25.01
4vsh 42, 24 B2LBT 41.95 31.65 44. 54 55.87
Hvsh B8.83 30. 03 26. 98 20. 83 32.62 32,48
Tvs4 44,12 52,95 33. 57 44.12 33. 84 26. 96
lvsh 34, 32 25.91 22.00 55. 00 35. 41 27. 62
lvs6 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 16, 60 41. 63 34. 20 42. 50 34. 61 40. 19
2vs 6 43,17 37,67 54.50 36. 67 36.90 32.00
Jvsd 15, 58 34, 14 23.10 23. 63 28,54 38. 35
3vsh 11.73 35. 24 30. 39 35.00 42,09 44, 86
dvs 6 82,17 45. 68 52. 14 40, 46 37.72 42,22

& . Tmin (P1i, P2i); *, £ (DBH)*: * * T (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);

Moo, number of trees.

3. BRI b &S W o

B A DO S FHBNLTEES b EIc 7oy FOREE L TAS. £512, HEizt
SV UHOEROMERERPEEERE R L, £50& 70y bOMlES 525 —4)
LTHOWAF Y Forsasf3Thds. 7o0 283, DUT4E6hb-E 50
THED, 2BLUI &1 SFEUESED. 7ou b5 RBOEDTo » b ESEITHAL
W, 94— FETREBLNEVSIETOy 4 EEDTA—TFiTEW, LEd-T, @
7oy b1, 2, 3, @70y 4, 6BLU@TO s b 503 S —Fiobid Tt
DOPEUIZEHMTE 5. BELEOHERN SR, LELEIL-TQEQOHH, ©
L@LD SHMBHD LIV E WS &Y 3

A2, ML 4migo, BFEE 2mign, 2heh 6 BEICH 1T AR D5 4%
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#5., WEMEEBOE 7oy FEEEEIUEERELR T O M BT BT
Table 5. Fourteen vegetation varieties, mean and standard deviation of six plots, and
values of each plot.

g Mean HEHEHEE S Plotl Plot2  Plot3 Plotd Flots  Ploté

1. WA 14, 00 +2, 10 13 1

5 15 17 1 13
iree specles number
2, RiAAR 58. 83 8,13 5l 54 50 68 &7 63
1reg number
1. BEEE (m) 7.73 +1.70 9,2 8.9 8.0 5.2 8.0 5 1

average height

4. 18, 00 +1, 79 8.0 19,0 18,0 20.0 22,0 17.0

5. MeEriEe s (o) 11, 10 +32, 53 1.6 1.7 14,8 8.4 12,1 7.7
average DBH

6. BeSTRREGE (nf) 0 620 +1,50 3.86 4090 650 485  T.46  3.62
total basal area

7. BFES¥EE (m) 3.22 F0, 83 16 3.9 1.2 2.3 3.1 2.2
average height of lowest live branch

8, EiRoOPE (m) - 278 =0, 41 %8 3.1 2.9 2.5 3,2 91
average branch span

9, Bk (nf) 609, 58 + 180, 54 551. 1 647, 8 a0t 4 673, 2 4906, B 3772
total canopy expansion

10, FHECRRELGRT ¢ 58. 17 £22. 40 2R 62 6l 46 96 57
dead branch abundance

. fHiRE ST 26, 30 +13, 83 5 36 24 134 a0 15
wondpecker foraging mark abundance

12, SiAKE (258500 g6, 00 +13. 40 fifi Ag T 6d 52 24
grass layer cover

18, AT () 54. 00 +14, 39 52 39 18 59 67 71
shrub layer cover

M, AR (7 43, 50 £2, 74 93 an 98 92 50 93

canopy layer cover

KLt Fu—7OTR, BRIMEOASLENESCHsOITHLT, FA1-TOT
BIEADAESEL LB, BaM0mEEA 5 Ko AR, millo2d, 24, 22412< 5
~NTIEIS 7oy PHEAENM, 18, IALDEL. S - TROEROARKIHC 5
WA, EOAHEEEYICIRY, BiES16mA L T0m KOO ARHE L, 2 EH
EARLTVWS, CO2MBER To, r1E3icbdaons, LT, W&
T = TRERIN—TOEQOMEOMEERL TS, MERES O 7 e v HHE
DERE y CERELAERY B LIoMEEXELTVS, Tey b 6@, 7Oy
FOBEDA ERABEIRE - TOE, ZhSOPRNEHEERL TV I EHBDRS
(#£6).

BT e OB 12 517 3 2 kORI R EEOBIA L AR, 7oy b LUATRE
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Fig.3. Dendrograms resulted from cluster analysis with fourteen vegetation varieties
(see table 5). Dissimilarity between groups was estimated by standardized square
Euclidean distance and Ward (left), and group average (right) methods were used.
Numbers indicate plots.

m

12 2
8 | 8
I : 2

0

K4, BEMNORY (e 2 F 754, LOFKD) LETFESOMBIAY Grns, HtoHBY),
BHEHE 4 m, BTRBEE2mTET, EFOERNI0AL, & FOMTENTo . b Bork
7.

Fig.4. Tree numbers in height layer (histogram, left graduation, every four meters) and
lowest live branch height layer (line graph, right graduation, every two meters).
Short bar left below indicates ten trees, and number right up indicates plot.

#6. WEEMTOT e o FMOEOKE (y “FTHRE)
Table 6. x*-test of between-plot difference in three height layer

composition.
Plot 2 3 1 5 6
NS NS * % % * ok % % R E R
2 NS * & NS * ok ok
3 * k% £ % ¥ * ¥ % %
4 NS NS

(4]
*

notes: NS, P>>0,05; #, P<0,05; * %, P<0,02; % % . P<0,01: * % * P<70, 001



223

KT, MFaEo70 ., FBOEORTE (¢ Rl
Table 7. x’-test of between-plot difference in lowest live branch height
layer composition,

Plot 2 3 4 5 6
1 NS NS * ok % % % % R
2 NS L NS *
3 * ok %k * % * K ok %
4 NS NS
5 NS

notes: NS, P220,05; *, P<0.05: = %, P<0.02 * * +. P<20,01: * % % x, P<0, 001

&8, MSERMO 7oy FEoEoRT (y T
Table 8. x'test of between-plot difference in tree diameter at breast
height class composition,

Flot 2 3 1 5 5}
NS NS * * * * ok ok * x %k
NS * ¥ % NS * k&
® ok % ok * ok ok * ¥ ¥

NS NS

5 NS

notes: NS, P>20,06; %, P<0 05 ® 2%, P<70,02: % % % P< 0,01 %% % &, <70, 001

WhHiZsZDLosrholinisd b, 37 r—7HoERIINE0E VLS, ¥ EREOL
RTEPED Ty P ETOy b2, 4ICMATE SISfIESENTV (HT7). BFS
EHEVTHE, DU EL V-7 LEBREMENIEVENZ S,

B 5T, MR aL Semm OG0 KEZ2 XU 0 & LT 6 BHichIF TAB DS}
ik Liz, ZA—7OTREVLEOLLAKVWLEDETH LM, BECH FEoKEsME
EFIDNEFV (R BT AEOI S5, -7 @ TR S5eml FOMOWANSE
H&HEsb, V=780 7 0y 5 ontiflizlFothiltc, Fv—-700thTREVAD
AEDRRET Oy b 2V TE S, y TERREOHERIIRE FEoa EE L
T, T—7QLBFid- 2 XBxhizw (F8).

K6 12id, BokD 2 2 migo 5 Biich F TABO AR L, TTTRER, &79y
PASENEFNFHOSEIMEA TV, 7o b1 &2HBHERNNT, 5 RETHRL
CAESELOLTWS, 7oy b 3T, 2mAEEL4nL FOBROAELE - LF0.
70w b4 E6TIE, 2mEFOEEELLE VY, FiFTRImEMASEL ETOUV
ZHOARNHZOIML, BETRIRTOAN6mETLABEEZOIELTVEY. 7oy
b AT, 6mbl N 3 REA IR UART, ThE LML $TOU S AEREEOR
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W4 &, 1, )
I'l;':.n.1 ['ree mluubf-:'--: in diameter at Fig.6. Tree numbers is longest branch
breast height class, Presentation span class. Presentation is the

is the same as Fig, 4 '
1s Fig., 4. same as Fig.4.



£9. Hsko#o 7 oo FEOEOKRE (x “FEE)
Table 9. x*test of between-plot difference in longest branch span class

composition.

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

notes: NS, P>0,05: #, P<0,05 # =, P<0,02: # =% P<00l; #=* %% P<0001

#10. HEO T o, FEOXEOKRE (x “EEE

Table 10. x’-test of between-plot difference in Three layer cover compos

ition.
Plot 2 3 1 ) 6
1 NS NS NS NS NS
2 NS * * % k ok * K Kk K
8 NS £ F ok * k%
4 NS NS
9 NS

notes: NS, P>0,05: #, P<0,05; = %, P<0.02; ***, P<0.01; * * * %, P<0,00

#11. BAKHICHT 2HHIEHORAD 7o 5 MEOEORE (y “HERL
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
| * % * ok * * * & k% NS
2 NS * NS NS
3 * NS NG
4 * ok ok NS
b} NS

notes; NS, P>0,05; *, P<0,05; ** P<0.02; *= * =, P<0.01: * = = =, P<0, 001
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I'ig 7. Grass, shrub and canopy cover estimated from twenty-five point obser-

vations (see Fig. 2). Numbers indicate plots.
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Japanese Pvgmy Woodpecker's cavity distribution and vegetation

structure in a broadleal evergreen Lorest of Baji-koen, Tokyo.
- . 1 . 4
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 1983). The cause of this change is be-
ing investigated, and one of the explanations is thal the vegetation in the parks has
grown. In this paper we show a practical example of the relation between thiz woodpeck-
er inhabitation and vegetation by comparing vegetaltion varieties in woodpecker cavity

and non-cavity parts ol a forest.
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2. The BEquestrian Park (Baji-koen) is located in the residential area of Tokyo (35738'N,
139°38'E, 47Tm 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, 12l diameter at breast height, (3) height,
(4) height of the lowest live branch, (3] longest branch span, (6} abundance of dead branches.
andTl abundance of foraging marks of the woodpecker. We also estimated the cover densi-
ty at three lavers.

3. Twenty-eight tree species were recorded (Table 2). The species of the highest and domi-
nant varied among the plots. The highest species 1n plot 5 was especially different irom
those in the others (Table 3). None of the calculated similarity indices showed impor-
tant discrimination between the northern and southern plots (Table 4).

1. According to the fourteen vegetlation 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, T) and trees evenly distrib-
uted among the small to large (Fig. 4, 3 & 6.

5. The plots in the order of their regeneration stages were 1, 2. 3, 3, 4 and 6.Plots 1, 2 and
3 were immature stage, Plot 5 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 3). The over-mature condition may be good for woodpecker excavation. But the nest
holes were in more open area, oul of the forest, in this park. The conditions for nests
are different [rom those for roost holes. To understand more about the habitat charac-
teristics and the cause of distribution variation in the Japanese Pygmy Woodpecker, it
i1s desirable to compare the vegetation structures among the forests different in the in-

habitation of this species,

|
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