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Avifaunal study in three different types of shelterbelts

Shigeru MAaTsuoka

(Institute of Applied Zoology, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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PR OBEEY, Tofigie sy TREARH S ¢
BT T XY, BHEMIROMER, SR, ikl L D%k
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AR MAHE S I Dt D BEME T B (Table

1, Fig.1a),

2y JRERIAIMEM (F 2R K

a. P-type (Picea abies),

AR AR K

25km, {77 m OPFEMKTH S, §

b A R
e LTED5
X 384haTh o, B

b. F-type (Fraxinus mandshurica),

N-type (n

December. October. wood), May.
Fig. 1. Three types of shelterbelts.
Table 1. Stratigraphical division of the vegetation in the study areas

P-type shelterbelt

F-type shelterbelt

N-type shelterbelt

Tree layer

DENSE (1950 nos./ha)
Picea abies (99, 21, 13)*

Populus nigra var. italica
{1, 61, 16)

DENSE (1200 nos./ha}

Fraxinus mandshurica
var. japonica (97, 15, 14)

Populus nigra var. italica
(2, 37, 17)

THIN (160 nos./ha)
Fraxinus mandshurica

var. japonica (46, 34, 14)
Populus nigra var. italica

(22, 34, 16)

Ulbmus davidiana

var. japonica (11, 34, 15)
Alnus japonica (11, 27, 12}

Bush layer

THIN (120 nos./ha)

Sambucus sieboldiana
var. miquelii (42)

Aralia elata (25)

Morus bombycis (25)

THIN (160 nos./ha)
Sambucus sieboldiana
var. miquelii (55)

Morus bombycis (27}

Euonymus alatus
forma ciliatodentatus (18)

DENSE {620 nos./ha)

Sambucus sieboldiana
var. miquelii (35)

Morus bombycis (35)
Tilia japonica (25}

Aralia elata (3)

Grass or

Sasa layer

THIN
Maianthemum dilatatum

Polygonwm thunbergii

Viola kusanoana
i Urtica platyphylla

DENSE
Sasa palmata (94 nos./m?)

Artemisia montana

DENSE

Sasa palmata
(110 nos./m?, partly 40 nos./m?2)

Phragmites communis

Carex dispalata

*  TFigures indicate dominance value (%), average DBH of the trees {cm), and average tree height (m)

in order.

sk

Figure indicates dominace value (%).
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HOmALEMAES S TH DO REKETSH 2,
BHIRAKD 3 & I HERUSIEIL v 7 £ = TH D, HERREIZ
BAAREIRE LT TR DI & 2 A8 I UHER
Pt os i dis, Bz v=7 2, ¥
2 ST ETH D, MEHPL B F =+ F IV THB
2, Hgmo—mc v 2 e 22BN 5N B,
— BN E 5 T, BAEARIB L i D BRERTE, F L
TE WA % L2 B TH % (Table 1, Fig. 1 b),

3) IRIERIKABEM (N BBSEK)

Z OMBEE BRI L LT R A IRC R L
Teb DT, BRFETERCHEL, dudbi—mrEmcsk
BEEH500m, [FH 83 m, W 416 ha OFFEMKTH
o PIRMKDRIIKECR - TV B,

BEKOBEBEL Y F £ E, ®7 7 (BoiEkIh
b D), AL, Ny s FIERD D, ERBILET,
V=g ta, ¥2UY, YFIFR, 2T F0END
Do MEMEMIIE LT =+ ¥4 CThHH, —HiEHc
fro TWAMIRICIZF 23y, 24 A9 25, vuo—~F
AT ERD B,

—RENC T - C, BiRARE L B EARR R IOR
MR L OB EBKCH B (Tablel, Fig.1c),

3. BEAE

AL 1970 4E 8 B Fane b 197148 B # TfTielL,
v AL 20D ATEEIK € & & 48 [8, FARBHEM
T 49 BlIfT /s,

B0 € v+ 21 v Y 2V Ic, Al 25 m,
WEcs0m %z« 2@ L, PFRKACHELT
~NTOEHEOEE, B WhExigllic, 0L,
EBEOBEH M LEBEYL, BEHEISY L L S
Babtc, v AR EMA RS R 50 m fHIkE T
v —%2v 7L, TABLEEATTELTROBEL
foo WITEBITEIICE (~2km/h), ZBRMNLHE <
(2~3km/h) Uiz,

BRI v 2RI, FY MY~ w0
v SRR L, £, BHBOROFERICLD, 7

VrY— =y v IEORMTE L,

€ v ¥ AR AT 6 W50 H AR 83047 ¥ T
ORAT ey, BRI € v ¥+ 25
X llc, F, v 2 TANCGERETE
DDOEKATR S X 5 Urchy, BRIk RO [ 3
Holoa €y ZAFFFTH T HHBIEN R DF LK,
¥y RIPT RN OFTESFToME& L, PR, F Ry
B TR TR, 7o N BpRKCizR—RBo R0 |
LT s TS, F2RE—BE e v ¥ 2Tk
DELTRELL,

BE OB, IEHc L AMRBEHELERE (227
D EHUE X) 1T ko UiTiobhic,

4. & 2

1) REOEEHICONWT

TR S S M BT, 3 20RO
Bk A &85 L B3 TH D, PEFFEMA T2,
F BBk C 30 18, N RIEMKRTI3BETH - 72 (Ta-
ble 2),

€Y7 RFORHFBELL, 3 OO B TL IS
7o, B v S EEnA SN, LR P RS
AT, #A2DEy ¥ 2 TSNS HEENN 0l
BT LRI, D 20 DROBEEMK TIX T A 0,
TlhbbE R EENBEIN TV Ed b T, &
& BRI B0 B AR M O BB ER 0o
TR DA BHE O TR 5,

Fig. 2 7 B @I58 S noEREE & B A c ¢
HEDOEEROBTILE R LIz, HAD v ¥ ADEEREL
g, MEEERIA i S B S s as
N, LK, PiERNTERT S BEOBEERIL3 oD
BB CHi 6 AR E R LT 5%, LrL, PHL
BB A BR <AL 2 oD EMR T, LI hb0l
HRES LS BEIREh - ANH o7z, i FR
BFEAR T, 12 A5 2 A% T3 Ao h b 0B N8l
ZIRTW ol AU P RUHRUG DA 13 B R &
e LTELICEE LW I LONELEL VW, 5

* LL8ADEVHATRADODH sk HERho e HE KT AL, BEMENKIAEEEOWMACEEZ (0 <0.01)
nEDLI, Tihbb, ROobo tBRIEERELEARRE LI RHIht, ToP8, BHEERRK
DV EE D 737% [x§<a? 4, 0.05)] LrTFEIATF, RBEECOCTLEEO 64.7% [x§<a? (4, 0.05)]
LGS hihrostc, MOBRDWTIHARR PR HBTERL LD, RNOALBIFEEEIRVLS
o KL, 20V ARMA»EROTMEE CHbhic 0T, MURNOACEEROBLI D50 ED
PRAPATH D, i, LUHMBFEL LV PRAPARCTREOEEY LS &, BEK, SREBEHCREOHL
BEEXh T, Lid - T, Figs. 3~ kW, PHM, FRFAKCOWT7TioKbh & 8A0HD,
NBPRKCOWTR T APGO Y vy 2GR, BooBPEETs 2,
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Table 2. List of birds observed in the shelterbelts of the Ishikari-plain
during the period from August 1970 to August 1971
. Types of the shelterbelts
Species

P F N
VN S Anas poecilorhyncha +
b |5 Milvus migrans (+) + +
/ A ) Buteo buteo +
F TNy Ty Falco subbutco +
e 7 4 F Porzana fusca +
R Streptopelia orientalis + + +
A Cuculus canorus + + +
T 7 R 7 Asio otus +
= Z 7 Caprimulgus indicus +
7 o= v Az Apus pacificus (+)
7 Y A A Jynzx torquilla + +
Y o~ ¥ 3F Picus canus -+
7 h ¥ 3 Dendrocopos major + + +
AT YT Dendrocopos leucotos +
= [ 5 Dendrocopos kizuki +
F o oF v oA Motacilla cinerea +
b o= F oy Hypsipetes amaurotis + + =+
E3 = Lanius bucephalus + + +
7 » = X Lanius cristatus + + +
L VY oy S Bombycilla garrulus +
I I S Erithacus cyanurus +
7 m v 7 3 Turdus cardis +
VA A Turdus chrysolaus + + +
v v 3 Turdus naumanni + + +
= VY = a2y Locustella fasciolata + + -+
EE A Acrocephalus bistrigiceps +
A v F ) Acrocephalus arundinaceus + +
A v 7 A Phylloscopus borealis +
R W GIND & 1 Phylloscopus occipitalis + +
* 7 4 % X * Regulus regulus +
F € & F Muscicapa narcissina +
2 A E R F Muscicapa latirostris + +
o~ TN H S Parus palustris -+ + +
3 7 5 Parus ater —+ +
Y Y a2y AT Parus major + + +
R A Sitta europaea + +
* A v )} Certhia familiaris +
E D2 =] Zosterops palpebrosa -+ +
h v T KA Emberiza rustica + + +
7 x D4 Emberiza spodocephala + + +
7 3 Y Fringilla montifringilla +
» v 7 e U Carduelis sinica + + +
~ 3 7 Carduelis spinus +
~ = = v Uragus sibiricus + +
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Types of the shelterbelts

Species p i N

£ b2l 2 Iophona personata +
D% A Coccothraustes coccothraustes + + +
ZayFfARXR Passer rutilans +
A by 2 Passer montanus + + +
2 a7 F Y Sturnus sturnus + + +
A7 ¥y Sturnus cineraceus + + =+
7 7 A Garrulus glandarius + + +
N R Y H T A Corvus corone —+ + -+
SN T NH TG A Corvus macrorhynchos + + +
53 32 30 43

(+): observed flying over the shelterbelt.

P-type shelterbelt

F-type shelterbelt

N-type shelterbelt
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Fig. 2. Monthly changes in the number of species observed (solid lines)

and of those breeding (broken lines) in the shelterbelts.
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HOAREE AR U, K cnficiEgine -7
NHELNLHDU, WHE (hy o8 H, 7Y %
FEHREZICEDRE (&7 FYRE) Dlob—TH i
B 1cbDThb, BEOFHEDHOMEML, HE
BT & FRE, KNS < SRS X OBl I
{TeoTido LAL, PEBEMCIXA MO

D 2 DO MG EBEE T A R e (2 At
DFFZEIIRIVE, P ERRNCERSOE X & 5 2\ H T
Wit Z Emb, TIWRERT AT VY ARHETHD
FEL oo L RRRH B & B s),

BEREEO L —EL T 5 1 L 2ED « v
Y RE2ADAED € ¥ AERESESNILIcE 25
RO X S IERINBL N, Tibb, BEfc T
13, v 20T bivie BB et - i
7% BEMOBIOMTcEERE («<001) HBobhl,
T T, ZTBMEI OO A 21T 70 5 &, RAEE
T LY, F A, NI RIS 7oy A5, P EIgS
R COBEMIERIL F R, NBoOLHRK L v EE
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ichh /o A ORI T, MEURE O Mic B8 2%
(<001 BBOBII, o TR AT &,
FRE NBOMIEL /225, P RETREMNK T OEREE
mm®200%m%;oﬁﬁia<0%)'?mato

T 5, %ﬁﬁ}tﬂ G A%} 2E & 6H@4D@t/ + =
BR) conTh Tl -, BERCSLTL, vy
2 DTNt B ORI EEL L - 275, PR
KHEX (@<001) A@BHLRIc, LrL, FOREI
Lo LRy, P, FRBCESELh -

no./ha

no./ha
————— no./hour

oS, N TUBFRM COMEMBERL P 8, F HoAR
KL DEE (a<0.05) KHEh -T2, i, BWEICDWT
BBHE, vy RO Fiobhic AOMICLEEE (vl

0.05) 73 h, S HICHFRMEIC  BEZE (@<0.01) 237
Hbhi, Tk, 6 AORKEOE v 2 TELEIN
FEENL, b AMN2ERLV6 AN 2ED €Y+ R
TEHEENICEE L WV EE (@<005) KEw, i, B
BT N Bps Rtk c oL BEES P A, F 2GR
D&~ L b AEE (@<005) TiE <, S5 FRIGIRMA
CRTLEEL PRBRMO L Y D HEE («<005) 1T
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Fig. 3. Density of birds observed in the shelterbelt
consisting of Picea abies.
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Fig. 4. Density of birds observed in the shelterbelt
consisting of Frazxinus mandshurica.
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Fig. 5. Density of birds observed in the shelterbelt consisting
of natural broad-leaved wood.
Eih o o DIFETHIS, TV MY — e =y ¥y FHEEIT Y 4 2

Table 31it, &4 DOFEMKCEMT 2 BHO D
Famlic, chick b, £xORMKRCEMET 5
EHUL P A, F AL, NRBPTEMCT 13, 13, 4R TH DA,
BRE O ET N BB EM TR 3 % < (8.9 pairs/ha), &
e F BB EAK (7.3 pairs/ha), P SUBGEMK (5.7 pairs/ha)

Table 3.

7= 2 BT I NCBE A VWEL, &x DR T
DF e v 4 ZADERY, ORWHICBELI VDL %
Ve LnL, Rt v RETERESRADN, X
2T T B DL VROMETH B 2 L b ST
BENDBETH b,

Number of breeding pairs in the shelterbelts

Nesting place

| Types of the shelterbelts
P F N

Species

A B A B A B
1

Milvus migrans — — 1 —_ =

Tree layer Asio otus — - - — 0 1
Corvus corone 0 1 1 1 1 1
Streptopelia orientalis* 1 3 11 2 2
Cuculus canorus** 0 1 0 1 0 2
Lanius bucephalus 1 1 1 1 2 2

Bush layer Turdus cardis 0 1 - — - -
Turdus chrysolaus 1 1 2 1
Carduelis sinica 1 3 4 4 3
Locustella fasciolata 0 1 0 3 0 5

\Grass or Sasa layer Emberiza spodocephala 1 4 6 8 4 8
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Types of the shelterbelts
Nesting place Species P F N
A B A B A B
Jynz torquilla —_ - 0 1 0 1
Parus palustris —_ - - — 1 1
Parus ater 0 2 —_ — —_ =
Tree hole Passer montanus 0 1 2 2 2 4
Sturnus sturnus 0 1 0 1 0 2
Sturnus cineraceus 0 1 1 2 2 3
Total 5 21 19 28 18 37
Breeding density (pairs/ha) 5.7 7.3 89

W

: number of nests found in the shelterbelt.
: number of breeding pairs estimated by the territory mapping method or census data.

* Nests were found in the Tree layer in the P-type shelterbelt.

** Mainly parasitized the Bush layer birds.

5 & =

Tk BB BT pER E LT, ik M) <
#bkoo 2 4 7 (JOHNSTON and ODUM, 1956, HAAPA-
NEN, 1965), AU O EREE, b D)5 &, it
F 4 b OB (GROMADZKI, 1970) /e EniE2 b b,
IbE, BREOEESITEIROBRIIE £ DB DET,
REDEMT, FREMHRNECL > CEORBER (Ul-
timate factor), y{lZER (Proximate factor) 757 -
T3 (HILDEN, 1965), = 2T, BRMHECcEED
BERCERBE S EEC R DL EHc BT 5
BEOARIRRIC DWW TETOEERRLI,

LR, R 2 A&+ v ¥ R kT B BRI
P BB < BB RA T 0 7T 1~2 /& oDl
WU CHBERESEML LI S D DR RS, Bk
O BEBEE L TARBYC -T2 ERFTHOTHA
5. LinL, FERIeREERTCHIBL ST T, 22 7e D DR
Fd &AL OB IFUA T b, Aodenis
h ORI BB LE S (A, £RER), RIERH
Tk, TOROERESERCBERL T2 &53E LD
PO

—75, ORI P B R AER T EEITe
S, YVavAns, TVAVHT, FAVY, THEST
L EOBHRE BEEDEN B ZDZ LT ER, X0
P BBAKL Do BBOAR & o Tiho 2-o0%
DY REM L D b —BHEAEEELHL T N5 L2 RL
Tk 5, ZHITEERTI) D Tl £REBECO
THEZ %,

HAAPANEN (1965) (LETFERBIM CREZ 3 5 BRNES 344

BEOMEGHEFHIRT A ERE LT, BROEEL DR
LuGECRPEYBER L, LAL, HEEiics
WUBIRO RS 2 b EEE BB OB AR 2 FIR
THREIERCI S - E XL TW5,

BRI St H EIEEERL 5 A T ah b 6 A
THEEN L —ETHHDK, £EHEEIL6 AOoRE
Dx w4 2B 6 AT TOFE X VD AECAE, &
NITEBEHO v 4 20 1 DDEE L EL bhb, 378
bbb, SENETS, vy XTEEIhDL 510D
ENEZONA, HERVH 2T — 216 Bt AL Th
LB DBRERLFEOMMERL T 5,

B 3 oo Rk CEIE T 5 B ORI AN
VI, BEFRMEIHKBE L Vo —HTIRB B, A
TP BREE A o T B 2 L CBAT B, 27 b OFERE
Wb OB TORPAE 2B TO ¥ ¥ 2T, O
A - CEMERER A BHE L T, BRI
HIERFMBRTS (%, 1970), OGBS N
R EM TR b4 <, FR, PRoFTIihsl &
13, BRI doiT % Bt R OB R S B E]
ACEGEASHLDEEPRSE, ChITREROKE
(Tablel) & Table 3L FFICFHHEINS, Thbb,
HABRLYy S BCEETATAY, 2V kv =a vy
3, ChBEMY R F R, NEBEKCS S, #
BrK EHRO H 2RSS NBRAKCIT L 7 F Y,
IAFFY, RXA, Ny T bH T EORREEES
EREETH L, ZOFEITAHRD HAAPANEN (1965) D
B L —T 5, 1oL, TAYIIANTRY S v =x
IROPNEAT B LERL (IS, 1969), Fiokiclk
RBHA7 5 e 7 LAMTREARDD Y BITCERT S
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UNETER - EHE, 1968) A%, SEOPEELIIRL - T
HDTRHLTHE L.

Table 3 CIRHEEAENIMOBH (Hv 5Ly, X, 7
N5t E) WWOWTURE OB O BT IE &L A ETE
e & 3ICARE Do LAL, ThbOEBHEOE LR
BBk, NBEFREK TR E A EOBEERTE BT
555, EAROYIWPE, FREEKR CLRRS 084
BEADBIFD 5 B HEIHE - L T APBRE L TV BH
ORI (xE, €X, ThHAT), ZTLTEhCHY
B Bz, ThHA ) EXERL TV AHONBESR
foo COZ &V, ZhbORESAEICERL TR
FEEAERT A EETHY, »oRBEEE CHD
LEBEEL AL THA D, GROMADZKI(1970)1T
X5 L, BEMPCER T A MBSO T U+ U —i,
B IRFK D BB & BACE LB TR LRSI T
)b Y —APTEM P LR S O E T, BRERIES
BRKRD ¥4 0 ORI Tt B, ZRICK L,
TR BEOSE B BRMICIR - This D BV % 7
Y rY—&L, BEEEORTIRLY, LT B
MEEEOB AL, FOBEGT ) Y PRI 5
BHORRBLFETHS 50, HKEEEROSRE, Fic
WAREOEF P A, FRApEKRT T, 7Y ¢
) —pvNE T e RS e B AT O R E D N IR B
FHADOTIXIEMNA 5, DT Y + ) —2REOMD S
Lo THBIRTWLAEE, ChbLEREREL, £
OINETTF Y ) ~RTEOREEE OB BESR LR RT
B2 EMNTETY, FOFERENCRHAEL LSBT
HHETHEEZIDNRD,

AR ORAEC v + BE R L OERE R
B DB BBEOFAT BRI ORIMBIT S - &%
Gy TEXHE, THBEAREBERGEED S RS
3, BRCELTEBRER TV EWRL, El22h
HEFOBEREROBIIMOER L D AV &R
HDTH B,

Lichie T, GETRMROERIN 10 2820\
ORI, b I BRI EEAE L R E R T 2
EEOEH oSV HOEREKRELEFTHLDOTH -
T, BEREREEROFME AV VEEZ
Evz £ o,

6. HEhx

FIRGEMRDEENEET L L WIHIL, §F TOR
BB LWL TH B, Tihbb, 121, KRR
MCOERIAD B O £ BERE L L O T DR R,

HREDSNEWCIBEENLTHD, 220miL, BERER
MBI 4 B RHINT 3 SOROM Bk TEIL
Mo tepy, NRUFEIKCIX o b O BB TEASKE DR T
PEEFIRE L TO5B 0T, RO LW TR
BERTNBEWIHENSTH B,

BRI AR BT 513 & A & O BB, 8
CREXRETAEROLOTH - T, £ T, PIAMK
AT S BIERE S B E DO P BE 52 T
Bk X0 —FHSCT BIodic, SHIEIARRIC
H£RT 5 EH, FCHREEEEIC OV TORERCL
DBHFAEIMETHS L HRES,

Flo, SHROBIUH-CPHTRM O BRI VT, FH)
AL CEBHOTBE LR Roldic, $HRRZWRDSE
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Summary

A census work has been carried out from August
1970 to August 1971 in the three types of shelter-
belts, which mainly consist of Picea abies plantation
(P-type), Fraxinus mandshurica (F-type), and natural
broad-leaved deciduous wood (N-type) dominated by
Fraxinus mandshurica, Ulmus davidiana, Alnus
Jjaponica etc., respectively, and are situated on the
Ishikari plain, central part of Hokkaido (Table 1).

1. The number of species observed in this period
in the P-, F-, and N-type shelterbelts were 32, 30,
and 43 respectively (Table 2). The number of spe-
cies breeding in the three types of shelterbelts did
not significantly differ from each other, i.e. 13, 13,
and 14 respectively (Table 3).

2. In the winter season both the total bird density
and the number of species observed were signifi-
cantly higher in the P-type shelterbelt than in the
other two.

3. But the total bird density in breeding season
was significantly higher in the N-type shelterbelt
than in the other two, and moreover that of the
F-type was significantly higher than that of the
P-type shelterbelt in the season.

4. The fact that the number of breeding species
was similar in each shelterbelt may have resulted
from that each shelterbelt has alike stratigraphical
composition of vegetation, although the fine struc-
tures were considerably different.

5. The difference of total bird density (or the
number of breeding pairs) among shelterbelts in
the breeding season appears to be caused by the
difference of the amount of areas which are occupied
by the vegetation retaining complex layer formation.

6. In view of the qualitative composition of the
avifauna, the difference of the density is due, in
part, to the difference of the number of hole-nesting
and herb- or sasa-layer nesting birds, but the num-
ber of shrub-layer nesting birds, which 'prefer wider
habitat, are not responsible.



