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Summary

I. Research title

Research on the ecology, artificial raising and game

bird development of hazel grouse

II. The necessity and purpose of research development

1. The purpose of the research

One of the two final purposes of the research is to try to find
a possibility of the mass production and artificial incubation of
hazel grouse. Another is the development of high value-added income
sources such as foods or game bird of rural villages utilizing mass

breeding system,

2. Necessity of the research

It gets indispensible to study the ecology of hazel grouse to

utilize it as the game bird after the procedure of artificial raising



and reintroduction. It is also necessary to have the distinctive
raisiné pattern for the game bird inhabiting in interior of forests
apart from ring-necked pheasant in forest edge areas.

The hazel grouse is well known as the game bird worldwide, and
only the nobility could have it as a food source because of its high
quality. It also has a high economic value considering the wide use
of feathers in China,

The artificial raising of hazel grouse is beneficial in two
ways. The one is that we can establish the domestic markets and
export the hazel grouse as the food source operating mass production,
The other is that we can raise the hazel grouse in farms and
reintroduce it in the wild in order to utilize it as the game bird in
the hunting ground.

It is possible to develop a new type of stock farming based on
eco-friendly increase of income raising the hazel grouse as domestic
fowl. It can contribute to the sound condition of people in emotional
and physical way offering not only food but also recreational
opportunity. It also satisfies the social and economic value of the
society which requires both environmental conservation and_iﬁcreasing
income of rural communities with the development of new value-added
products,

The development of management system for conserving and
protecting the rare wild animal species would be possible with thig

‘research: monitoring the hazel grouse population which is distributed

in the areas of the lowest latitude of the world and modeling the



habitat structure and the ecology of this bird,

III. The research in detail

1. Research on the ecology of hazel grouse

It has been generally known that hazel grouse inhabits only in
the north part of the Korean peninsular. However, according to this
research we clarified that hazel grouse is widely distributed through
the whole Korean peninsula. The result of the research on the
distribution pattern of this bird is important to start a new study
on the decreasing hazel grouse population in the Korean peninsular,

The distribution pattern of hazel grouse is seasonally
different. It inhabits in low altitude areas in winter, but move to
high altitude areas in spring. But the seasonal distribution pattern
of hazel grouse inhabiting in Korea is different from that of Europe.
From this result, we can assume that hazel grouse in Korea and Europe
distributes in a different way because habitat conditions of Korea
and Europe are different each other.

The first action to be done to protect and manage the
population of hazel grouse in Korea is to conserve shrub, the
important habitat source of hazel grouse. There was little difference

in the vertical structure of forests between the habitats and

_10_
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non-habitats of the hazel grouse during the breeding season except
the understory vegetation,

According to the research result on the relationship between
the habitat size and the understory vegetation, there was a close
relationship between them. With the increase of the total amount of
lower plants, the habitat §izes become smaller. Therefore we can see
that the major areas that hazel grouse usually uses to get food as
well as the materials for making nests are ground and shrub areas., We
can assume that the amount of understory vegetation is one of the
important factors for the habitat selection of hazel grouse from this
research.

Besides the conservation and management of understory
vegetation, we need to maintain various forest structures and
resources to protect hazel grouse. Maintenance of various forest
types is important. Because as the typical bird species inhabiting in
forest areas, the hazel grouse seasonally utilizes the coni ferous,
deciduous, and mixed forests which have affluent understory
vegetation and various vertical structures, Also, we have to avoid
the mass deforestation, road construction, which would damage the
habitat of hazel grouse,

The most influential factor to the behaviour of reintroduced
hazel grouse is the available food source and the ability of
searching for the shelter. The hazel grouse can get this ability

through the proper and active discipline to adjust wildlife.

._11_



2. Analysis of economic value of hazel grouse

In order to popularize the hazel grouse raising, we need to
establish a regulated proper facilities which can maintain the
natural ecosystem for hazel grouse to inhabit and get food. The basic
standard for proper management scope is especially needed to be made
by measurement of optimal sale scale for B/C analysis and income
maximization.

Also, we need to develop a scientific system for egg-laying
that can control the egg-laying time to avoid the price stabilization
in the case of the simultaneous forwarding with the ring-necked
pheasant to markets,

It is indispensible to have butchery and refrigerator equipment
for the meat distribution, because we can increase the distribution
efficiency and easily improve the quality and sanitation condition.

' At present, the supply of “white meat” such as chicken is
increasing worldwide because it not only tastes light but also has
high-quality protein and contains less fat than "Red-meat” such as
beef or pork. Also, the preference trend for “White-meat” is
economically beneficial regarding that the time needed for production
and fluctuation term in prices is shorter than those of other stock
farming products.

However, the supply of facilities for ring-necked pheasant
raised for food source is still insufficient. The meat of this bird

has very thin fibers and contains little fat to make cells ample and

- 12 -



to prevent skin-aging. 1t also tastes light and is easily digested to
fit for the diet of people who prefer foods with low fat and
high-quality protein. Unfortunately, we have not still made success
to process this meat to popular foodstuff.

In order to stimulate hazel grouse supply, we need to open
stable markets for it. We especially have to consider two di fferent
breeding types: breeding for food source and for the reintroduction
to manage the farms more efficiently and to get higher value-added
meat than that of ring-necked pheasant: establishing a sales
commi tment with restaurants and industries for stock farming
processing: raising qualified hazel grouse for reintroduction that
has the same feather condition and the ability of avoiding predators
as wild hazel grouse fulfilling the conditions as game bird, and
establishing a systematic standard for a sales commitment with the
standing hunting ground.

Marketing of the service products of hazel grouse to enhance
the positive image and the economic status of the local people is
needed to activate the economic trade in mountain villages. For
example, the creation of natural museum which is. artificially made
and arranged with the natural habitat environment, food sources for
wild hazel grouse and the education programs: reintroduction,
capturing, and observation on wild hazel grouse for the students are

needed,

—13_



3. Development of artificial raising technique

The rate of hatching is closely related with the well-storing
of fertilized egg. The ideal storage place is the cool place with the
temperature of 15C keeping 70-80% of humidity. Egg trays have to be
made with papers. The eggs have to be kept with their bottom parts
upward at an angle of 45 ° to both left and right sides. The position
of the eggs have to be changed 2-3 times per day during the storage.

The standard temperature of the incubation period was 38-39°C:
38-39°C for the first two weeks and 39C was the most suitable
temperature for the next three weeks. The harms happening to the eggs
would occur in case of the high temperature over 40°C or the low
temperature under 35C. In case of high temperature, the rate of
mortality and deformity of chicks was especially high. The humidity
was measured with psychrommeter-thermometer, and the incubation term
was about 23 days.

Chicks’' feeds were assorted feeds for after-brooding, dog food,
vegetables, and fish grains were added to raise the rate of animal
proteins. To fulfill the vitamin intake, there added a few drops of

vitamin A, D, and E complex to water. The amount of feed was

increased with the balance of growth rate. The percentage of crude
protein was always 13-15% of the total feed, and feeding was done 3
times a day. For the vegetation supply after non-breeding season of

July, we fed the assorted feeds containing cabbages and spinaches. We

supplied the total amount of 100-150g cabbages and spinaches to

-14 -



measure the feed intake., The breeder continuously used the chicks for
the experiment, and after their ages of 16 weeks, there came the
obvious difference in physical formation. Males showed fan-taled
display and chasing which represent the behavior characteristics of
male birds in the breeding season,

The first breeding experiment begins with eight individuals in
cage for starter chick and lasts for about 5 weeks from one day after
hatching. Because the body sizes of the whole 8 chicks are too big to
fit in one cage, the number of chicks per cage has to be reduced to 4
per cage after 4-5 weeks. After 5 weeks, chicks are classified to
middle chicks, and it is impossible to breed them in the cage for
starter chick. Therefore, they have to be moved to the cage for
middle chick.

Although hazel grouse is resident bird species, the rate of
action fluctuates sharply under artificial breeding condition because
it sensitively responses to the temperature changes. Therefore, we
have to put lighting system in the cage to maintain the body
temperature. Also, feeder was put, and water container might also be
needed for water supply. Shelter has to be made to avoid carnivalism
happening during the competition among individuals, As the bird which
usually feeds and makes nests on the ground, the hazel grouse needs
sand bathing to remove the parasites from its body, Therefore, we
need to spread 10-15cm depth of sands in the fixed area of artificial
raising environment,

Although the hazel grouse keeps monogamy in the wild, polygamy

.-..15..



can happen under artificial raising. Therefore the optional breeding
systems for artificial raising can be made.

According to the experimental result of the possibility of
annual egg-laying under the lighting control, the possibility of
annual egg-laying seems to be very high. Also in the experiment of
measuring the feeding efficiency according to the different light
concentration, the average amount of feeding per day is not closely
related with the light concentration. The largest amount of food
intake was 107.8g when the light intensity was 20 lux and the lowest

intake of food was 95.1g when the light intensity was 100 lux.

_16_



A1 AN E

..........................................................................................

A 1A AN TR e

1. d7ge] 2

2. U - 9 g

AT et

7)20] TEI BAE e

A 248 ALY B D LR

1, AF7ge]
2. Ate] o

A 3 A AA

B BE oo
B e

A 2 A EHe] el U FFHAYPZ} AF o
A 18 SR BE 2 AR W

L. A e

2. A M e

30 AT B A s

A 28 EHWO AENE T e

L. A s

_17_



A 38 S3e] wAbo] I AT
L. A
2. A B

A 438 ™ HIF W AMAR] TB]
L, A
2. ATHEB e e
3. ZIF T A et

R = O - T O

A 18 4808 SHO T HEE e
L. A e s
0. Q1 HEB] oo
3. AIF W I

A 238 SM] Al A BA e
L. A
2. GITLHPE] i

3. Az 9 2%

.........................................................................................

_18_



- 102

A 38 EWe 923} BfS 9% AAY B s

102

--103

104

113

113

A 18 B QBEB} AJAE B s e

--113

113

114

116

A 28 QlZEE A A BFE] e

116

117

118

3. I} W A e

121

A 3- AFRAIA TP o

121

123

131

A 43 4R AFAS0] 23 AFA AA BY

131

- 19 -



30 A W A 133

A 5A A AR 135
Al 5&F B B s 137
A 1A SHY ATER G 137
A 2 A E-WY AAA BA 139

A 3 A UIAS 7]E TR 141
ZE 1 B B e e s 145
Bl i e et e e s e e b e b bR s 163
PUDLICALION -ccoomrree et tiicttitsisrtersas s ssassss s rss s rnns e m s nm s se s e s s s e m s as e nnsaeansasesnnnen 175

- 20 -



Contents

Chapter 1. General introduction e 25
Section 1. Needs of research e e 25

1. Needs of research ..ot 25

2. Status and problem related techniques ..o, 27
Section 2. Objectives and contents of research ..-coceiiiiieniiiininnns 28

1. Objectives of research .« 28

2. Contents of reSearch e 28
Section 3. Flow chart of research -..cccovvmieiiiiiiicc e 31

Chapter 2. Ecology and game bird development of

RAZE]l BrouSeE -t e e 32

Section 1. Distribution and habitat condition of hazel grouse ....32

I, INtroduetion oottt 32
2. Materials and Methods oottt te e s e 32
3. Results and diSCUSSION oo ieeerimrie et cere e e re e enne 34

_21_



Section 2. Ecology of hazel Brouse ... 42
1. TNtrodUCTION «roiiiiii i e 42

2 Materials and mMEthods ciooeemiii 43

3. Results and diSCUSSIOMN «eeierrrrrirrrmmirmiee st 47
Section 3. Reintroduction of hazel grouse ..., 64
L. INtrOdUCLION toreriiriieeiin it e e 64

2. Materials and methods -...cccoormimm 65

3. Results and diSCuSSion .o crerreesneneseans 66
Section 4, Protection and habitat management of hazel grouse .....69
1. INtrodUCTION oo 69

2. Materials and methods ..o 70

3. Results and diSCUSSION «crvirerimoriiiiieai i 72
Chapter 3. Economic analysis of hazel grouse i 17
Section 1. Hunter’'s preferences on hazel grouse .......cocooviin. 7
L. INLtrOdUCELION oo 77

2. Materials and methods ... 78

3. Results and diSCUSSION «recrrrriirmmiiiniieiiii 79
Section 2. Latent economic analysis of hazel grouse ... 94
1. INtrogUCLION «oiie s as e s e sttt 94

_22_



2. Materials and methods -...ccooeiimiieiiie e 95

3. Results and disSCUSSION oot e, g6

Section 3. Economic analysis for circulation and sales of

hazel ZrousSe .o 102

L. INtroduction - e s 102

2. Materials and MEthods oo 103

3. Results and diSCUSSION rviooieeieeieeie e ciirte ettt e e e 104
Chapter 4. Development of artificial raising technique -.......... 113
Section 1. Artificial incubation systems of hazel grouse ............ 113
1. INtroduCLIion e e 113

2. Materials and methods «oiicoioiioee e 113

3. Results and diSCUSSION -rvierrrrrriiiiiiiee ittt re et enee e 114
Section 2. Artificial brooding system of hazel grouse -.....cccco.e. 116
L. Introduetion e e 116

2, Materials and methods ---cooooeeieriieiieeeeee e 117

3. Results and diSCUSSION ccriviieiieeiiiceeiee et ie s ssreeseiseesnsse oo 1 18
Section 3. Development of artificial raising equipment ............... 121
L. IntrodUCLION oot es s et a e e s et n 121

_23_



2. Results and disSCUSSION oo 123

Section 4. Yearlong egg laying by lighting to adults ... 131

L. INErOQUGCTION «rreeeeerereentrie e it sttt st et e 131

2. Results and diSCUSSION - coorriirriim et 132

3. Results and discusSion . e 133
Section 5. Raising in farms .o 135
Chapter §. ConClusion e s 137
Section 1. Ecology of hazel grouse ..., 137
Section 2. Economic analysis of hazel grouse ..o 139
Section 3. Development of artificial raising technique ..-....c....... 141
Literature cited et 145
PUDLICALION ceieeiteceeecmeenneecee e e ne s e scesronenaseseom e comeeacoenmassas s mssssss e sns s snanasansen 175

_24_



A1 AME

A 1 dode] ded

1 Asde] €ey
7b. 71ed &9
92 "5(H) SHHH) ER4(B)ol $3k= 272, AqAHLE 3
e g2 SiE, AR, wF, B3 Aol £ AR 2439
£TLhlo} e, 54, Wrle), Zgkx o} wighiis S fejalo} S
Aol AA & A EF3tHJohnsgard 1983, ©] 1994, Rhim and Lee 2001). 3]
2N E= EZM2] B @SN} glon ¥ @3} mE] 2, o7y e 9

Aolth. 39| He A2Aon ¢4 BE ozl 71 Held 54& sz 9

Jm
tjo

TH4 1981, ©] & 2000).

=B AYEHA A ZRE AR SolAn MAsin, ARIBAY Wy
of o} xSt BN EZ o]RE oA 4 K Swenson 1991b). ¥t
ol52 FMAZLE sMAer HFx zZastn Js %Aﬂol:i (Swenson and
Danielsen 1991, JLIGHARBHETARKEIR 1993), 2 cfEHA Qe Aalz|
o] Z4 4 whHslel Ao obajAd 9lrHSwenson 1993, Aberg et al. 1995,
Fujimaki 2000).

AAAHLE 4 Aol £xeln g SHe ANRE 2UH
Bote] 42| 29 o]E2] Aejol U RS HUjteZ Az EAv}
Hi e HATES HIRY oIS EY A RIS 93 BaAAY
3ol 7t5¥ Z2= nigigc}

59 NS AFVORA ABAS T ofglo] Yabsho] 4P=4



2 o2 4 AUES FYPAYHE Y A9 BRAPe] St glrh
U F(edge species)y H3} abdss]o] AtetolA ANst= EFY
At sto] wE Aoty S FY AU JT AU FHAYY Tl
ot " do] v e AFelth

E49 opdol Y AR N4 ATl BL AFE T AT

&5 A% AlRY AYWe 93 J2AARY AFSHH, AFSAE oA
aL

[¢]

Z 213 B 43PH U 42 JFEB AT dFAAE AL
of thyt A7t £t F7kLE Friol] A 74T ¢ A& AL

Bojth EF olF flsiNE EHY ol &S AT FAE 24 HA E

U 2A -

a2
5\

=

EYI AAZRE {3 £PRFIR, 7] 2= HUste] FA
golde HFo] ohld Hg £ S FEE Hlo] F2 ZoE dA
o, FFANE WEE A7 o] & JI5IEE FAHLE ol §Y T A

£ 7Hsdo] e & Ao HojArt

o

3 AFAEE B3 PR FHAAS W KHE NUs W

5 AR HHol 25 B AAF ol F&o| shesiy, UFAE

3 EWE oflE FE ¥ YAE AM3le] JHsHBANY FUZFE

g 7ol mie gol s7tas AFoZA mfg Y] F2 ofYXF
7

o= zighgrt.

ch AHH - 33 &9 |
AlAAEl E%Y 7IE3E B £5FUEAE 7 AHFHY
A5 2E Jde] 7Y Zeoz Bt ¥ el SRS

7

ofr

=
.

Jo
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2 Austel Fnlol BIslel TuARE FUAND, +EAPoE A
Fstod EAIRIS] A BB S £ g Ao UL
Tgte] BARAIL 5EY ASFriHE Aot BEEE BF g
2 4 b DRIV SILE B sjrolshs M RFols 2%
o)

2. - 9 B BB 2Aw
S L E

A Aug B3 SWY Nz {2 FAS HLHAD 9
L ARolH B WA, A4 ANBY BE Sof BY 2o} 7AH
A AF7} olulgr ARolth EY SHo|so] ThE opZEFL| opel A
Aelol tiRt A28 W2 OEE olgstel TMATAY YA Y

Q1 71%2) Aol Tl Yo Qr}.

GHZFE S8OT o8] Y ATAISIEY UL Y 2
o 9lo1A 7hgo] oIzt HNS B o]BY AHE uPoE & AAR 7
&9 YL Hof oz Rtz g}

39 Jle 9% 0 2AlY

290, Ao}, B, QEE FUoE T BYY AN 22, 4
4, 04 5§99 geiol BY Ye 977 +usdd. 1Y 532
NE71ES ALE AT AR old SH WA f30] BT ATE
& U 4uEgol, ABARE A AAYY AFE +9Hx Y
sle AAelt,

A8 Uzlld B SUNEEoE AYstel +US B A

A, A9 o0 e gloy oL AdAE] EFE tites
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T rEBEolL, dFARS T AANE UL E T $EET] oA
el % AAIAA FBE F2 ek 50l AME +He

el Hle ZRE ATAS F Pabstel o 8oks 142 e YEH

nl

A 28 dhEe] 5% € g

1 @isue 3% By | |

5% J1EHATE Boto tjepHAls AT R 23 A}8o] Jis
SHES S, o]& £YE EL F§0T tfuAlRol T woEA
Qibs7tolq o] olgstel LRAANY 57t 254 Aol 2F B

th

M

=
=

2. A7ALY g
7. Eue e @ +AxAse] BY A7
1) BWel RE 9 ANBZ 72
) % AN BE B
_5lag o8 WEAYe A
- 57e] AMZ L] napping U A4] VR, B4 o}
W) 59 4NBZ B Pzl
- a7 FEsie}
| qalx) 2zo) BWel BE 9 ANZ A 72
2) S99l e} @7
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=89 deff, 213354 H A 2sto] et HA
Hefod 7 HHM EA olFAFI A
2E/NAE Lﬂ*«'lgﬂl o1 LB LT B SH U3YS
SA AAE &ty
J SIZRENA 2
Hagy 24

e
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O

Rl

tol

A2 & &3 48 & T3

A 14 59 B2 9 AR 33

1. A8
SHe fellolthEe Bael 230 AXA WA EEsln od: Fo=
(Vaurie 1965), &2 4kl ZFolth Johnsgard 1983). Solde @72}
of o3td EWL siEAAo] WS, YR WEst Hom, rthy 2R AR
ol AT Yt 48 AUXE @FEH, AASYNTH: BASUN Aalst
L #oz oda glrHSwenson and Angelstam 1993). I3t SHE §3 Ao
A ARel shalel wmste] Az A AP ZAs dojun gle
A AiMS7 2As

a8

(Swenson and Danielsen 1991), @& FE7}o]=({b¥5E) oA
A 748l e Aoz W ACHFujinaki 2000).

%9 B2 glolA sz Mt thizd Folela deA glont
ol&¢ YUY TEHo tisfrle obF HYUEZR X3 (Johnsgard 1983, Koo
and Lee 1990, Han and Fujimaki 1996), ¥Htx folde] Rt MAA] oo
T a7 A9 g E3olth

a3 & d7e 5 AR AEY 2 olgY AR 72
€ okl EWe RS 9 HeE HY 71X AEE £, x2Y U &

% AAE Wl oyt 242 ZUETYE ¢lsld Ak

2 A3 TR 30/ T8 AR 2GS PPeE slef AAEigich F

2 22 Y22 E ke BT, FE), #E 5 ZH=Y 7RIEE A
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gheEe] a4l WAt oot 1), 30712 F& ARIAY ol EH

AAZ ZAE sh 45708 AL 2GS ARSI o] 5 45718 RS 7

Buale] 4 TR 4 ol AYoE BSY, AGSE, TRY AGof 24}
z)ed-g MAstedth(Rhin and Lee 2001).

Zt ZAR oA 2 A He ARlE EY ¢ Qe YR, AR T
2R he] AN $2o] oj2& Zo| 2kme] ZABEE ARSI AFH ke
ZAAZ Aol|A] 1998 1295 19999 297128 ALz} 1999 449 E 547t
28] 2o SH 2l HAlEZo izt 2ALE AAlsiolch

S%e ANER ZAE #lolM Hé(Scandinavian metal bunter’s
shistle) S o]-@3ldth ZAIZE AollM 7Hsd whg S22 0]F8t] 150m 27
0% AT 68 FF X TNHOT &L Bol, LAl Ugshe WY
A B AIZES obgel 7185la, 68 ol¥ole E thA] 15mE olFdie 2
P02 $&42 Hojd ZALE AMAsigrh ol AMPYEE AspsE B
A 9AE FAT SRl izt RAL A 82 oY w2 AHEES AL
o= zapH o 2X AAAZLE EHY ANT BF wojof de] 2ol UE
vl o]t} Swenson 1991a). _

ANBA Uyt ZAEe EHol WA RE MM Arlsiglen, I
Evo] WA k2 AFL ZARGER YR 207E A3l A et
Z2ve) ZAR Aol AZ 5nd Fhe] HES MY ¥ 43S AHeMTH
2n, 2~4m, 4~8m, 8~12m, 12~16m, 16~20m, 20m ©]4Fe] F(layer)S& LPrL,
ztzte) %o 43 MEPE Ralsle] mlEFo] Oxo]FH 0, 1~3woH 1, MU~
66%0] 2, 67~100%0| 302 ztz} £x|83l o] £AES AaBdsld AW

BA0 423 J25 njelslothlee 1996, Rhin and Lee 2001). AAlx] ¥H-Z
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Z2E &3 ALY BB ARl iyt A AXNE F, 90| UAE B
A2 ZARGEE FHo] HAHA] 42 428 03R4 2ARIrh

]

rln

3. Az 4 1%
7t 38 333 22

A Az} SHL 07 A 457] ARG F 267 AR 397) RAA]
Holld MASHe o8 Ueitted, Zg 479 Y 127t 52 & Al g
24 Aty d2Peg Bxsn e Aoe ushthay 1). 4L
SAET} o AR Mg 2] S B 23 AUE A7 xgegs
B thitze] duizla] Heidt ARl dollA HAstn gle HoR wsHch ¢
EA #duiid o2 Aol xglal & 35° 200, 7 127° 377 )z A4t
(B9] 35° 06 , B7 127° 39" ) So2 ghitwe] vt A dylx] EXsh= A
o2 uelyth

ol EHY T o] HFA ExE A7 ol Tl QoM &
g xdofAgt Jasta dota FAHog oA 2ol e Johnsgard 1983), &
A1E B3] AAZLE O ST 24 Aol o= SR Exe ugisof
tjst A2 A2ANEA 7 ol 2 Ao g BHEHTHRhin and Lee 2001).
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o : E7o] Aalo] HUW Ao

o EHe| Ao] BT g A
< BRZAE Bol 8" 54 44 A4
(Johnsgard 1983, Koo and Lee 1990, Han and Fujinaki 1996)
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L §%Y #33 22

-l)
Ae

E%L UIT 300~1,200n8] XGolM FELSIA HAStL Ue Ao
yelon, sEaE 600~900me] F2lA Wert 7P wOUTHE 1)

o A& -1

300 0.7 6/9 0 0/9
400 1.7 15/9 0.1 1/9
500 1.8 16/9 0.8 7/9
600 2.9 26/9 1.3 12/9
700 2.2 - 20/9 1.9 17/9
800 0.8 7/9 2.3 21/9
900 0.4 4/9 2.3 21/9
1,000 0.2 2/9 1.3 12/9
1,100 0.2 2/9 1.8 16/9
1,200 0.1 1/9 0.4 4/9
A 1.1 99/90 1.2 111/90

EY 428 EXo] gold AL go] TR A= Ushith Agel:

ZARA|tho]] FB Exilgon, Hoj= Ao HIE3}THW¥ilcoxon's signed
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rank test, Z=-7.343, P=0.0005). SWo] EXsh= BF IUIEL Ago:
607.5£58.2(SE)m, ofBoll= 857.4%67.2n%T}. 0|3t Azk= Ao $32Hog
%} 250n F=E AZ)E ol F¥The A& ojnjith

AdHoR A B3 € A8 AMEe] Fal(flock)E o|Fo] ¥
7 BEshs A& AF FEY 4 e, ot Axke F3 AUt 2/
Ao ALY 4T B4l oiyt ArAzie dxshs RoldrHzhao 1977). &
L peivetet S At gk wa] Atekx|ddo] A3 Hekt Ay¥g Y
29HE vRE SRYelAs o9 v i TEY Aoy o5l A ¢
o] WHsle, AFHOE S FX oo FIE HFAHx| g Ao
@23|# 9lo}(Swenson 1991b, Swenson 1995, Swenson and Danielsen 1995) ]88 w

HAIBel we} S} Ael7h AR Hol g Mol HOE BT,

ol §%4 AMAA BF B4

, A&z Bol S0l FEH ANYEL YAMEE e ZAo® iyl
(Chi-square test, x°16,05, df=2, P=0.001). YAPEE THIEE Amnd, A
o] BEsdolde 7%, AHsHolA My, TEYUJAM 597} TEFQon, A
e Tl BA FAANA AUxol Pk 2470H12] EHo| YEYIT
ZYA|oA FAF L wE Folle BEFHAM 22%, AAEHOA 43%, 28]
3 ERYNAM 34w7t BAF AL QEUYAUE ZUAoM BHH 5Ho A4
+ AL Jol 2 Ao YelYTHE 2).

A7) S8 e SHY MTTL AL(r3.54, df-2, P=0.002)2} &
(x7-21.45, df=2, P=0.005)e] QAPEE 2} dahoul, Agols TaYL 433}
31(Bonferroni test, P=0,001) Q4L m3h=(P=0.001) Zs¥o] ZAr}. o]t
A= %0 °ol8Y 4 St FA Aol ALl BH+Y Hr} TaYe oS
ety ol7] dj7Qd Ao Bzt x3 Eols ¥4y Bl dE2UzhEY
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& HRE Fd4U S te ABsH=(P0.002) Zog UElyr) ol dEuzuy

ol o] A3}

o] Z3jte] wle} vt £F8 shEAlAo] WA HoBH, AlZo] B

£ 3lxaAe nsar Frioddo] Frke
1996).
4= 9l%=(Yang and Meng 1994, Beshkarev et al. 1995)

& Adrdold 49T AMFed SHol ANE £

A #HPo] L2 AT HoZKz
agEg S%el Aol Bagh Hol & ohel AHH(cover)E HA E&

YRYZUE 28t 2

e Zeg zictdchRhin

2 5o dad A 29 HdEx
A& =3
B A A~
BHLE k) TNEE (ind k)
2y 0.2 7/30 0.8 25/30
E+d 1.1 34/30 1.6 48/30
dEU TR 1.6 24/15 1.9 29/15
zay 1.9 58/30 1.3 38/30
& A 1.1 99/90 1.2 111/90

Ag3 e} §% ZAbol Qloly Sdol BV Au3 DA %S A

o] shxalAe] M =S va

_38_

P A2} & Xol§ RATHE 33} 4).



£ 3 Agel Syo| BuW A W3 BUA YL AFe] A3E yE
8] Aol

#4439 23F AR oL AR
st
(M wesy He+sn =Y ¥d4d ddsd 2Ed
(n=21) (n=64) (n=121) (n=25) (n=70) (n=120)

520  0.31+0,17' 1.84%0,34 1.79+0.23 0.24£0,14 1.99%1.02 0.31%0.14

16~20 0.47%£0.23 1.91£0.35 1.87+0.81 0.51+0.26 1.45%0.63 0.81£0.38
12~16 0,21+0.13 1.32+0.46 1.42+0.71 0.31%=0.14 1.21+0,65 0.47=0.21
8~12 0.34%£0.24 1.48%+0.24 1.39+0.18 0.29+0.14 1.54+0,71 0.21£0.13
4~8  0.25+0.14 1.37+0.67 1.421+0,44 0.41%0.12 1.42:6_35 0.7410.34
2~4 0.62%0.21 1,52+0.41 1,49%+0.35 0,43%£0.28 1.32+0.41 0.19%0.11

<2 0.54+0.28 1.24+0.27 1,49+0.42 0,21+0.08 0.47£0.34 0.81£0.17

! Mean*SE

AR RE 2n Atole] sHEAge] MEE YAabER E¥ol WU AR
A ALMann-Fhitney U-test, Bg4a: 7-4.521, P<0.001, Hg$¥: 7-3.984,
PC0.005, Z&HZ: 7=3,947, P0.005)2 E(¥g4: 7=4,325, P<6.001, Ads
2: 7=3.258, P0.001, EXY: 7-4.592, P<O.005) BT &2 o8 uyejilrh
JEu A& $29 YD glojAs Rl T Az} BHEA 4T A
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AollA Ag(Vd4d: 7-1.263, P=0.1, TP 7=1.374, P=0.071, THH:
7=0.432, P=0.1)3} B(¥Q4Y: 7=-2.131, P=0.081, A4 7=0.685, P=0.06,
EEY: 7:1.397, P=0.06)o] BF xjo|& Ro|z] ogith el o] wAH
el 1A FEPS AL B 6%, wole B 5% Fr ZleB

UElRict

F 4 Bol EWo] IAH AF3 JIARA U2 AHY 32 MU=EPY
#}o]

Bu9 A By gL A

ol

(m) g4y sy 2EY wgsd  dged Bay
(n=21) (n=64) (n=121) {n=25) (n=70) (n=120)

>20  1.86%0.47' 1.92+0.61 1,47+0,23 1,78+0.34 1.79+0.26 1.39=£0.24

16~20 2.07+0.25 1,87%0.27 1.72£0.37 1.98+0.52 1.81+0.34 1.88+0.58
12~16 2.53+0.39 1.34+0.34 1.82+0.46 2.621+0.45 1.41£0.36 1.90+0.79
8~12 2.42+0.61 1.81%0.38 2,24+0.21 2.44+0.68 1.87%+0.08 2.48+0.31
4~8 1.74%£0.51 1,45+0.28 1.68+0.54 1.81+0.99 1.43+0.69 1.54+0.28
- 2~4 l.46i9.23 1.73+£0.46 1.62+0.38 1.31+0.35 1.781+0.98 1.47+0.21

<2 1.20+0.32 2.34+0.34 1.81£0,12 0.51+0.32 0.92+0.32 1.21+0.23

! Mean*SE
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Eno] IS 29 suuaxg) MY IEF Alojole AR(y =
0.41x + 1.05, R?=0.51, P=0.02)3} E(y = 0.32x + 1.48, R*=0.70, P=0.01) 2%
12 Aol Qg Edol wAH A9 sSAAHY MRS Agol £ B

o} Re 20T UehlthIg 2). olsg ARHQ BUAYY Aol Hol,

R A

3

22U A el 2E Avi(cover) T AZHA LESY Ao AUE AoR

ZFEtHSwenson and Danielsen 1995).

3 —
=
y =0.32x +1.48
R?=0.70, P =0.01
— 2 r
£
S
H
f
ol ik
s ne
® 2 A =B
y =0.41x +1.05 A
R°=0.51,P=0.02
0 1 i J
0 1 2 3

si5AMe DY
a7 2. Ag3t B BYo Y WA Anse} slEae Nz o)

A

LI
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A 24 S84 ela+

1. A&

AdA] Mgt Qe ez odeld oe 1688 S%olxHsubfanily
Tetraoninae)ol] 43t Fo o2 LFriNA(polygyny)] HAAA(mating
systen)}& 7FR3l Qloul, E%(Bonasa bonasia) U2 2| (monogamy) 2] A
AAE 7R e 2 F HA de S8F 39 shilolthHjorth 1970). 53]
42 e AR EEFeke Tt ¥ A B9 AEEzE VA s
Rnow A 9rHWang et al. 1987),

- A7) (breeding season)® oPEZRFo glojA] Y] fEAE B 4 ol
¢ F2% A7IZ, °] A7IE %A Ryl o3 =jale] {3

£ 2 E80la /AT F2 T ulelo] ZFAA %S njd £ Ak T
Al7lelet. 2 B2 ZRES UMl B3Aell IBHY WS 28 thE A
JlellE B £ ge 5HT $52 3tk oy BEE B F M cfjEAY
Zo] o E(display)at MFH Yoi(territorial defence)®Fo|Th Pover

rr

1995).

EYE 94 UE 2FEY ulVIRE HAlds 558 2ol BEH A
g ol A% F 2fY BAEE A At Zos duA glon, ¥ £¥
oflAe) o A7 A3 ol2jat IR NAY] WFELS AR SAel whe} 2}
ol7} 9t Zog oA ¢lrHSwenson 1991a).

34 B3 E SlslMe WA 15 BEYF, A} 5 HAA] o
of &% Jeld FRE Hysla, Jof o 2 MAAL BT Y st o F
o]#o} & FlojcHGoldsnith 1991). JEE 2] ¢ F W5 54& s}
AL 2 F g oisked nie 243 fdoltHCattadori and

rir
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Hudson 2000), 3] WAl7jol A¥HE F4she Foll JolMe uiiA7IY A
A LAY PHof oyt A7t FslojAof & Ao[rhGjerde et al. 2000).
HEHE FASRE 28 1 Fo| Malsted Todt od AUE thE MANER
He wjepyeg wojslAY B eg HH}7] 913 Jojth ol yF2 A
AZe A7)et MAlx|e] A3 F7lef o3 2EHE JoE HAXTHFretwell
and Lucas 1970, Lomnicki 1988, Andren 1990).

E§ HZ Bof SHoll that BEot ZAIFA FAor Sl tiyt dFA
Lo] TAIe) rjato] %32 QlrHFujimaki and Watanabe 1993, Yang 1995). 1Al
83} ofgloMe] 5% ANZ RIE 3 HAAlx] Fel§ fside Hold b
Py

ol 2o thgt 17t W4HolckShow 1985). A EE 2ALg She o=

e

B ol: S (S 1998)0] 714 Ho| 458 AL + s AL A4 iy
AFE B4 o5l QlFAMg M| Haof Loy Holo] U FRE 5
shs o] Wod Zlog A7

JEE B a7 ERY wAy|e iy 8% ey 54E sl
3 EWY wEED ¢ ULE BHE B3 A ZAE AR, olge] Arig
AL Yol M3 (winter food preference)?] m}elg B o AAFc],

oo

a3

2 AT ZYs 234 5 el slAg e AdApEdTd Al
gzt 3 FAEx|doly AA=HAHaY 3). 7oA dFzUA|d BYs
A9Y @ ExYPoR AE gtk dFRYY YEFEE MHEE BHe A
®Yo| 60ha, EHUo| 40ha, VPS4 RYA|7} 38ha, BPS ZY=|7} 19ha, 7[E}

N

(M=), nlYE2} &) 13ha § A AL 170haof o]2c}. E ZYPA = ¥
<=2 AL 1980~1982d, 4L 1967~197048 712 F¢+ AAEATHE

5).
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Ao Aesom o

600 0 600 1200 Meters

— Forest road

3 3 2YE ABATY AR ST 7S

E 5 ZAAEY gE A 8%

y1iels "3 (ha)  AAA7] H] 32
g4 Agd 60
=ay 40
2gr }_éIZI 38 1967-1970
g4 YA 19 1980-1982
7)€} 13 ok LA
A 170

- 44 -



AT1E(nylon mist nets)Zt 5% A TR Y(traps)E o[&3lel 19994
129 - THY 5% SAM(SR A, LR SAANA Avbelzl(idg,
necklace-type transmitters)E& Hasidch Ashgalz]E Faste] YA 5%
oA WAEE ATIE 335} (Kenvard 1987), EB WA U BT 3E
3 B AL

BE ofNEEe] A4 Ao Qe uixA e He WelM oMdF
BojA 3ad 2 gt FAEEL AFY 5 o2 oA gith IHBE £
Aol SHolA BAY AxpAslE SA(RE)S AFol L 3605 ol
E7) 2o 4% AR 14g2, olEe] AYolut AZol: IA FFE uAA o
& 702 shetEtHJohnsgard 1983, Fhite and Garrott 1990).

A 7)e Pojalse Azehs 39 SkeiE X F ol Af7lEol FRE
oxe 69 2&7R)e) 7|7 St g Hos}od(Enlen and Oring 1977, ¥ 1981),
20009 3old 6€7Ix|e] 717kt 20019 3Hol A 6U7A|Y] 7|2t F 2ol ZA
WAl7] Eet ZAE Attt wpHAZIE HAZIZE Eub @5zt ofd A7) S0
HEZL BT A171A 64 Feold IURE F22, JIEIT] HAHIA
CEARRS sk Al7|Q) 99 ZeolM 1YWY ANE TRER, FEIE BE
lo] ABsh= A7]Q 124204 39 FETIA L ANE AER FAsgTt

AR 91218} 27| Harveys}t Barbour(1965)8) ‘el ojsiA 25 ol
A Ag1A)(relocation) LY ABE tHLE 3ol Falged, AEUS
1:5,000 |0l EA|slod @A (planineter)F ol§3led BAE Axtsigct A
FUe Nzl gol ti2 Axel vElYoR Agse 79E uiste 3
FE7} 2% Wil Xo Aosion, P i AASH wEHeE
gl ol AR 2 olgEE AR FHoR Tt ANE TR
20% o)) Aoz Fsiglct

ATPAZ)E A Exo] Uy 33 AT B hF EE UE
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A NENE €& F 0F Aol AT B A&H o2 AFAA i EHY
A2 9 VFE gsisict. = P AvpE ASIHEAM %ol FAolu £
AZIZREY 3¢ T8 FFolA] = Fie BFEl fis HoR Hosiad
o, 29 Holg AU, Y HF, olF 5o Ft= BFIAU e HF
slo] A £41% Anp Folx BFFU Y e Asld BFEE shotsl

dr} dute] ANZE UE, HAZ] Zol afzle] A& BEE= Ag](spontaneous

il

lo

advertisement heard), FojE, MU YolE AT YT Sol ofy 2k 2
AR Lo AAlsta gle BE SHE iR sto AAstych

S8 AL A43Y merg gl3l B wIEE(E)I AA(FER) S 19999
1H¥5E 20009 29712]9) 7123k 20009 11958 2001 29712 9] 712 F¢b
ZHUE QG72Y Abgat 9 thedat 2zt QAo dopat 2l el FHAlY

X E ZLE ARAULTYE AMBY Aol st Y ol oigt 3
E|ZANE AAIBHEA o]go] HolE HE uf T4 HolAEY +5(HE)S
zAslom, AHolY & ¢lof wids) H& wiHES $AsIACh ADAHAR
FEISIAL HHelA ZAY EHY ARE $Asl, AMERE S(F)E E2st
o 2 &S st 2A1Z Bk 5774 B wiEE Foi7le 97449
E% AAE AT ATH Y2 ol 2000).

A #13A wiEE(10g) 2 ¢ WE8E(10g)E 22 A% JanHE HER
Tl4l(petri dish)ol &(50m1)& Y1 12A]2+E ©7Rso)ct. BH"Q%QI “4s] Fof
A F A3 nAEA 42 A dolgle Holg HojZ(x10)zh Hm]Z(x100,
Nikon)& B3l BHsIch. XY £FIE2 EFHE Felstd Az71(60T)o]
A 1247 AZ F A {Casbee micro weight)& o|-§3to 0.01g Wl7kx] &3t
gct EY HolAEe] FFL tPAERo] 1979) ol g3t wjdER} ¢
WSS &4 23 7 HolalBe] Faka HIEE B3l 559 ALH 249 B4

& Hslelc.
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3. Az ¢ 24

g gold BF AGH 37l

U

AFEE 22 20.5%3 5(SE)ha
(N=6), A& 15212 3ha(N=10)H2m(E 6), ¢z +AL AHH 279 A
o= o= ZoT ukACHt-test, t=0.68, df=15, P=0.43).

HA7) Bob B FR(RAE)Y JAske A2 wElies Agdat %
(pair)& BAslgtl cl2 JAIEHY AEd 33 =& AHEY, ¢339 F
< HlEo] 4,512, 7% FE WHol Mt ThE £33 FHHE Aoz el
yon), 432 FHe thE ANED} HEHol AH FHsM de Aes v

woh w3 43z £33 YA FY BEw TBEUTHER 6).

X 6. Aute) £3HE T HAY] % LYY A7 AR

FZ(n= 6) o2 (n=10) . oka=7h

L

A7) (meanxSE, ha) 20.5%3.5 15.2+2.3 -

23 (%) 0 4.6+2.7 78.0%7.0

T 7. HAof ot £33 Fojdix] X £ AHH A7)

A7)

A
{meanxSE, ha) 7iA
Halof Zo3iR] g +3 26.7+3.2 2
HAlof gt £33 17.4+1.8 4




g8 AL o Hale] Boslx] Bt At HAR NS AEH
& oF ] 5u] o)A As|8] xjo](t=3.24, df=5 P=0.04)5 Rl A Hegd
A M@ A7 17.4haglon], Hale) Holslx o2 A AFHEL
26.7ha® o 1.58) BE 2 22T UERKTHE 7).

19 28 OH 4% 53 63 7 83 o 10ENE12E

0 4 5RO 4F A BAA T2 AAEH £ U= A

HA7)sh u]EAlTlol QoM EHe YU Wgel glold & AlE uY
bOHAlolE AR Welsty] S8l C1E ANEY 2908 o H3es
At el cigh 2kg-2 stelch 2Lt wpHAllolle Al A chE A
Mo A BEL siA Yo, WHR Z Aol Rojx] YUriId
4). B3] 431 Aokl Aol tidt A3F uhg BEL HAIelE ¢ B2
U, wpgalzels ufe wolAA A7IER thE XSl i B Alels} of
© 2 Aoz UehHU = 3.21, P < 0.01), upRAlZIelE AP LolE $i%

!
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HIHQ Y5 5] Y Ao ekEnh Jet &2lg Fe wA)e) upH
A7)0l SlojA] e} xol7t FA] YU HoZ HoKU = -2.34, P
H ol WE2 22 $70| Ypshe 20T ekt O ¢ 4 WA
Jlolle The ANES ATiE T MW Pol5E ALl Holx] okl v, 7
A3t 84 Afole] 7)ol thE Aol vlsiA thE iAol tisiA ofe 3H A
P52 Hole ZOE Urhged ole AzlEo] oM F3d) o ¥ JEFE ¥
st A7ISNA CHE HAEC] S8 J1ekA BetA b)) H¥ ROE RBojA

th

o
(=]
—
2
i)

_—

"4 700l #&(hunter’s whistle)E Eo| H¥H e Ae(territorial
song) 5 UHH2E WS uf ofof YO AFE MUHEA(ZY 5), Lelo it
the 2hS(response) 29 o|F A|&FH o g Frlsled 5¥€d MR 2 ZoE U
Eixtond 5HollA 642 FolEHA Hal Zashe FHE Uehfddch =T AY
H x| Ao chdt AIAQ whgolet & 4 e APLAA hg(spontaneous)

< 3ol 7H Wtm Fal 718t 5ol 71 &2 Ao Uelych ApiAd
RS2 WA 7lo] o]4E 7] I AIARQ] ke rhis| 2AV|e HAS ¢
§ A3 YHolet ¥ 4 AUnk FUY AYH aelo] Ty AU gL
AA710] 2[A1e] HYAUE ThE A uleld oz ARgslal, WA 43ES 371
A7 2e] RARNE ol W€717] 213 H3HA PYFLF BitHTHScherzinger
1981). Wi gl 9hE-2 FFo] Uk Ao tid FolAlH urg T2 9y ¥
oLt Hol2] 913 Hofl oyt BRAFS 43 Ho2 HAJo] BE FHE £
HAIZ] 53] B3] A171Q) 363} 4€o]i= o] E Nhgo] ApEAd Wk
of nl3f W7t H& Rog FZHch

2 9

k
rr

¥l&(vhistle)S B4 o E%o] 4g(response)si= T H[HA o]
5 9o MNE O o} 2¢ A=l s ARl ¥|IY 52 RoT ey

th.  Jeju ulHAs Bkl ggezie] AHEE REE 3PF(spontanecus
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territorial advertisement)Z A2 ¢le 2o UehHI2d 5), HAZ|eE= ¢
g Hpair)E X7 A% AIAHA #YH2 A U= Aeqg RoAr
(Bradbury et al. 1986). °ol2]¥t @4 A7 79 AlHY ol UFUAA
8 HAAAE F21317] ¢lsk Lt M2 F 2= WEI M2 Aejof ot
S-S she whE, vlHAT] 53] Ago olFo] FelE st Lol Al
Ha Holg A i (Krebs 1987, Hyers et al. 1979), ZAAIEHE]S] ¢|¥o]
thdt Z3e HHog ANzl Azlof Whe-g sla HXE HUsI] ¢ FLoR

AR 7] fjEe Ao g nlekEicDavies 1977, Ekman and Hake 1988).

m I —o— ;('{-:X'IU |=—

i e e U

71 L
010 |
g 15

12l 28 33 48 58 68 73 83 9 10 ¥ 123

Y 5. EWY 4o tig €, dkgd WE vl

:

ol ZIAEE njFo] Hol MY kaf 22l #E o]FL ¢ 3
Aoj] 4|8 M2 HAE Itk LY £TiolH TIE AME] AY
H Yol FYsta] R3leH Z1E shedl AREE A E(Fimne et al. 2000),
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HA7lo] B4 HEd Hol U WAl AHpair)e) $lo] nh Zoy 4viow
o3 Roz Buiw}

AZo] SHL HEVL HAusig, oldT AHVL HAT|HCH o]
#5o| o} v U MAAL SASKIT WP AL 2 5he, @
AS 23 4ha A22] AJULS HWAsIGE, HPHAYA dBo] Qe HEW &
o cisii 71Zol Uax|x] Qokd AP Z(Pymoenen 1954, Scherzinger
1981), 2 @7 Az YAT wpHAsle] 433 Zo| HAUL WA= Roz
Uehiith Qe 948 BE Uold THE ¢AE JUAE welgos o8

Fevl(E 8), I 92 o] 3l AIES L831AA 753} ALK

& 8. E¥ ¥NY] B¢ AEE HY¥A A B5HL 2719 Y=

AA
g
g 7+ A&

4=3 (n=5 24.5+2.8' 21.6%3.1 9.2+8.
27] (ha) TR (n=5) 3 6

43 (n=9) 23.4%+5.3 24.5+4.9 41.3%11.2

27 (n=5 15.3+5.3 29.4+5.2 47.8%+12.4
2% () o (0)

o}l (n=9) 8.9+57 23.2+9.7 52.5%9.7
! Mean+SE

A5 AEHY Y2 ThE AAEIL AR FHAEE BUAE ¢
Y e, $32 HAT Bele MUY 4.57) )2 AN AU F
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AElgon, oo 15371 F3H Ao Ueldth E3 439 3¢ Ble
the AME APdel FHHA dton oAFeE 8.9 BES FH FES U
Epich olajdt ARE HEd 3 B2 AE Kol HAA Fol wElA o
ol AEPL Yol AEE Aastd oLl da] MYAE AL ol WYolshke
208 BolATHE 63 §). oY MuRel FE Mzl sy FIH
HEH Poi3se 32 ¢7] WlEe 228 BodArHBrown and Orians 1970).

A7l MEE Bk vldbazle] M o BE5HY 37] 4 E Aes
LFEIICH t-test, t=2.54, df=29, P=0.01, ¥ 63} 8). EZF u]HAY] Feb 43z
£38] AU} B5HY A7 ABER A8 7REedle 2 AlE BolA] ¢
gtok(t=0.91, df=13, P=0.56), 7k AZole 2 zolE (1=3.25, df=13,
P=0.01) BTHE 10). 53] Aol tlE AE de %ol F2E AWle
Qggt 7o) Eapsialont, tiE HASAA viElE LR HHE ARESEIA] Yol
B5H FHPET &S Z0E ueldrh uidle] tE AAIES A R
(flock)E o] %ol WEUG ME ZH31UA UBY 4YU(home range) UjollA]
A= 2o ety

HEY B85 Ade AR FH ARE FHNE ¢ &+ e, Uy
Zlolle 4.5% FEo] FRE oL, uHAlo: FASH F7Isle] oFele
16.1%, 7Feoll= 26.3%, AZolE 50.2¢7F ZHF o AlZo] AAUSLEF A 2
BEU FHUFET FUIBlAh ALY HEd 3 et B R =R
tl 3] A= ¢ & 2e® Uelyton(Mann-thitney test, U=135,82, df=13,
P=0.01), &% 7Y FF AEL Aozl A ¢lodrhU=125.61, df=13,
P=0.34, E 8).

olggt AR u|Fo] ol EHL uPHAIA AFdE Ot AHFAUE B
Aslnt, A|zto] ZAE4E MYH PF-L Aol Agols WA ol T}
Z NSl tish il wjel BE2 BU A3HA AYA ol PF2 R
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A]

rr

Rog zititH(Maclean and Seastedt 1979, Gjerde and Wegge 1989,

%
Storch 1997).

WA 5ot Bl AAUS BT Azt AYAS WA QL A
o4 AR +47 72F ulasd 34 Adsns Aoz
Aol g Rolx| ot o2 Urhirh 2 6)

4

16

14

12

10

£0| {m

u £

I 6. S8 MYH FAEA 93} ugy Z] o A £
A2 6
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AW HE 2mof 0|2 SHFAAY DEFL F Ao o Ao|E BY
Sul(t-test, t=4.82, P=0,001), A|HO2RE 2 o] $F(2~6m3F: t=-0.19,
P=0.59)2} 4%(6~10m%: t=-3.27, P=0.11: 10-14n%: t=-0.61, P=0.21; >l4n%:
t=-0.24, P=0.54)%] YHolA e mlee] Xjol7t gle o2 LRIt E 9).

9. 57 APY WAL ugAx ol A2E V2B Aol

"] 2

HEd g7 AP vB4

W30 ey msw  Ady yey v P
> 14 1.2 1.4 -0.24 0.54
10~14 2.3 2.2 - 0.61 0.21
6~10 1.8 1.5 - 327 0.11
2~6 1.4 1.6 -0.19 0.59
2 2.3 1.2 4,82 0. 001

EZ R 279} IEAARY Fzars vlasiEE, olE AldE Z
2 o] 9= Rog LehtEnl(y = -3.16x + 28.79, K = 0.73, P < 0.01), A
2 Ul A9 mxate] ZIIULE HEdY AV7 pashe A¥S U
ERfgich 2§l 7). |

ol A7 AYEL ol FE AW} 31FolA Holg Ha mY FA
A8E Y53 ol Aeiet YA Aol gt HoB HorKY 1981,
Rhin and Lee 2001). ZEE EH Ao glojA 3lFAA4Y mexe o
203t A0l 2o shyel Ao THIHCH Moss et al. 1988).
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35 r

30
= 25
£
N 20 b
m
f# 15 1 y =-5.69x +32.78 .
= R? = 0.58, P<0.001 .
-
10 |
5 L.
0 i [l 1 1 | ]
0 0.5 1 1.5 2 2.5 3
stEAlMel T

3% 7. 5% A 2719 Y MR Aol A

A 9 B3P A FHHE F=E AMEE 15.6~65.%F W
olg] Zo| mj Zth AL} & Aol FHAEI 15~18% , w3} AF Alol¢]
FABEE 99~65%, 53 78] FHF=E 51~63%, TSI A FURB=
L 1~45% = Ao UeldthE 10), E3} o8 33 A=7 AL B
9 33 A= B} pf AE g 2 Ro® Jepkton(U=73.4, df=13, P=0.01),
B3 o8 33 A=9 A8 7hed 3 A=t o7t dNThu=62.5,
df=13, P=0.47).

T AEEDY 33 A= v B3} Agel 850 Fo) Arks
Ae W2 B3} Agols AYsle AUAZ N2 TiEck Ag duwd, & &
BE YBT FLolMTt QA Zo] oflet B} AL AR ThE MAAE
olgeM Mgk 2o wehgch oY EHY AL YFHAELE Yool ¥

£ Ago] olg 3ol FHLIY AHE Solthle Hef Helo] gl AR
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HoArHGjerde et al, 1985), 53] £o] Aol Hol§ L 4 ¢l& "t HolE
H47 22 4 dE APoE olFshe A AL Aol gl ST T}
(Rhim and Lee 2001). o|¢} & 5% AF 542 FdMY A7 22 =%
o] B3 d(sedentary)o] Z3 Foleta A A& Az T AolE Uehidrt

(Aberg et al, 1995, Swenson 1995).

O

H 10, 55y A, 4E AYd 4 ¥FHY FH A=

AL 3H B (%)

34
A&-& =-o& =7+ RE-AS
F3 15.6+7.3'  65.3%7.2 63.6+£3.2  41.4*9.1
U 18.2+5.4  58.9%+9.4  51.4%t6.7  45.3%5.6
! Mean£SE

S99 olefgl 35 ety 542 o] 8bsT Hold ¥ 4 B2 IS
Aol Q& 2oz AAHh F HolF ol AHojMu} FFsIL A e
g oo} hgolle vlad A2 AFHU oo SUHA S sk, &
tjRog wolyt ¥ET Agole AU LE HolE Y A3l tiE AAlES F
2 E olfo] BFUe2H o]FA U WFHA IJI7} Frsta, 2o uwhebA
B5U 8357 Tk Aol HojHrt
Ene 119 skeo] HwA FeE(flock)E olFe BFS BUY + U4
th Relst 22 JUY A7lE= 20009 1149 21¢€0]4 o, ol Fele] H4A

I

2 WEA AjdnT) o 17 B &2 AUd(Sun and Fang 1997a), H=Ajo]
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23t 250 xjolof 7|Qlshe Z o8 Hojzcl
o2z ofA] 2000 114 21U EE 2001 24 274712 SHo] R & ¥
d3F AL WAL Azl £ 1863 E TASIGon, TAA MA4= B 316t

0.32(SE)7HAl%dth. BHol RelE AT zlo] AW AL 1253gem, Feje)

3%
Ol

A7) 3~87iAGs, Fele B A7l 4.2110.87(SE)AAGICL FelE B4
317 ol TR0 WER AL BHE AL 613 A U Heo 2.8
ol Ro® UEINTHE 11). o|2fgt ZAAE Kol 52 AL FeE F4slo
A" slA|g, NS BE JHASo] FelE AR dgken dF s wses

5 A¥sl= Rog shehEivH(Sun and Fang 1997a).

T TEE A< Fele 27
= 125 4.21+0.87" 3~8
= 61 1 -

A 186 3.16+0.32 -

! Mean=*SE

Anpgaz| 2R DAEE A 34 FH AL 599 FRIE oF
= ASE AWRd, iy A 433 #3 BF FelE Ao ¥k 2L
2 Ushgth @2 2 13582 B8 FolA 71 1ol sfushs %63E FelE 2
of yEslgdon, vE BFLS 3N3(23.7%), #HL oFc] HFi= FIc 73

(5.2%)9Tl. =Y £3 & 19838 A FojM FelE ol Fee 113
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(57.1%), & °l& Z-F 53(2.5%), ©HoR qFdh= H-F= 8021(40.4%)%1

ths » T2
23 (n=198) 81 5 113
o+ (n=135) 32 7 96

AnplrE FAT AES tdoR AT AlE 24 2 A
A 7te] Azl7t 50m o3Il ZA= AL 4784 on], 50~100w Alo|7} 22, 1%
cf 2o ZAEe]l 2AMA BES stn de ALoE Lehuith ®I EHES
23425 o]l Azl N2 3 g AlaFE she A2 Ueisted,
BE ALl E¥Y 2427 §¥ 4 e Avle 3= YA 299 BF
150~200m FEQ) Aog dald cHSun and Fang 1997b). I 2o ZA-¢
o} ©e] Aol Wl 1 gt Ay 2ol TIE Pl FH 54
2|7t E8 4 e 100m ofuflo] 69.9%2] FHAEo] IAFIL Sl ZALeE UEhTt
(F 13).

¥ 13. AL 5Y MAE Ale]Y Az

Azl (m) <50 50~100 100~150 150~200 200~250 >250

viE (%) 47.8 22.1 5.8 8.1 2.3 13.9
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olst 2E ANT Bol SHE AL VEOE AUV Yt} 4T
£ 7ol ofel, Mol siMslel THE ST VAL FHohEA
ol%o} AYSHe 2oz WRIECh ol WPAN] T Folo) RS

rt

r

A 2E 4 AR, BAYEY Al iy &M F2E AP e B
Ak olat A3k WS Fol QoI WA FAlY By W Nk 3

o7 sithEcHKrebs 1971, Davies 1977, Hayers et al, 1973, Ekman and Hake

2

1988).

R 14 B2 2700l B2 539 AL Hol HE Fao H3449 3
=33} JEUEY vz

£33 1944

THe flocks p-3t  ©E =g p3

w—

staalae] mwar 1.52:0,45° 0.8110.34 <0.001 1.34:0,28 0.74+0.31 0.005

UEUE 29.5%3.2 32.4%4.5 0.14 23.3%1.5 21.7+2.4 0.25
NES 65 128 48 81

' Mann-¥hitney U-test
2 Mean+SE

B AT xodoa Ago] EHE TaY FEFUEL ATk ZeE U
Bttt %ol Hel& olFAU ©F W5 shdA HolE H2 Aol U
A0 sake ZAR 23 UE BB ke NSl FeE BEE AAE
3 wlagg o), ETEY(Mann-¥hitney U-test, U=49.3, P0.001)zt BATH
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(U=23.5, P=0.005)oA] BF 3t3A49 mege] £ A|He HdRshke Ao
UIEIRITH E 14).

SENYS sl YL R o]F3 At ANERL AYe=NEH F
Zof T3t Qx| W F:} Asty] wige] AHo2REY FAHA A MY 5
AEE sl3Ao] Wy A9g ATy, W2 T8 ol Fa e AAHES
Ay oz RE| AL HA UxFL Y 5 V] "ol dEEBE sh= A
A Hrl 33Ael W UYE MR HolE e ZoR kT
(Svenson et al, 1995),

E99 ¢l USE} MEES MY 42 EHY A HolEx AU
B(Betula costata) A&E(buds)o] 7} We Ao Lehton(£aF 18.5%, W
5 11.3%) 2 ubo] Qe (Alnus japonica)®t B2V (Alnus hirsuta}®] A
&3 1e|#M(catkins), BUF-F(Quercus spp. )Y ALE, IVFR(Tilia
spp. )8 A&E, ASAel(Viscun albur) @, BHE Hul(Rosa muitifiora), =
uld S (Celastrus orbiculatus) @vi, ZHXRMH(Ribes mandshuricum) Eri, &
S5 (Lonicera spp.) &2 dull, IL2H-{Acer mono) Frf Fol EHUF ] o
£ A% Uetdrh E3 B U P 4371 AR HEY FA X
xgsio] QT E 15).

E9 AE Holo= 28 o] ¢ A2 Jeg Ueiton, tifLo
LEAURR, AzsUR 283 HEURe] ALE meldtAel Zles velylt
(X 16). ASA 1298¥ 297218 7170l ERAA dolMe ALt melst
A7t 8 Hololn], o]EL Agel 71 Fa38l LR YL Ho|B
THeHEI TH Zhao 1977).

79 AL 9olE M) EE &8l BH, §F9 HolR& AT
HBetulaceae)ol] &3 A1Eo] 7H W2 ZLE Ueiton T 2(Fagaceze),
uiEL}-‘%:}(Salicaceae), ¥|UHE 2K Tiliaceae), Aol 2HLoranthaceae) Boll
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£ HES0] thFEE AXst olodch I 9ol 472K Saxi fragaceae), A

o] 2 (Rosaceae),  ‘=utwdZ2}(Celastracese), THEUMPZHAceraceae), ¢l%}

(Caprifoliaceae)off 43 AEBEE UF TS gt Roz USHTHR 16).

£ 15 UEE £42 5 EH AL Hol =4

#o] | 23 (%) UE (%)
A A - 18.5 11.3
PYSIRE 7.5 7.7
ALE v 6.4 5.5
HIRE 12.5 8.6
¥ UEF 10.3 6.7
. 2EURS 9.7 15.4
HEUES 8.4 10.3
ol ASAbo] 3.2 4.7
Rk 2.3 : 3.2
L e 1.8 3.2
7ER] R 1.5 1.6
%2t
ASF 1.5 1.6
A= B 1.2 1.6
os3d AE 10.7 14.4
7)€} 4.5 4.2
A 100.0 100.0
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ofgloAl AL ke SR TAY Az, wEu(Salix koreensis)9t
BWE(Salix rorida)oA MAE he vl go] 7P good, il LR
(Alnus japonica), BQze|\-(4lnus hirsuta), =¥ (Quercus variabilis)}
ANV (Quercus  mongolica),  AAFUH(Betula costata), I|UF(Iilia
amurensis), AB2NWME(Acer mono), AVFi-(Pinus densiflora), AWHE(Pinus
koraiensis), YEUZNIX{larix leptolepis) ToA aAsl= AR eyt
(Z17). oklold EH NS A WA Az wdE 2 ¢ UEE 24

& T AL Yold 7443} nixdt Zog LEKTL

X 16. ALE &% Holof zH#)E EF

Holo g A (%) % (%)
e} 8.4 10.3
AL 2} 42.1 39.9
Azt 12.5 8.6
A§-%dol 2t 3.2 4.7
Hel 3 1.5 1.6
o] 2} 2.3 3.2
g E 1.8 3.2
TEuTat 1.2 1.6
Rzt 10.3 6.7
A2 1.5 1.6
71€} 15.2 18.6

A 100.0 100.0
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E 17. EFol Hol|& o|&H & 5 WHu]& (n=58)

oy =7 8]-& (%)
Salix koreensis HELHE 13.4
Salix rorida +HE | 11.2
Alnus japonica L 2|ILVF 10.7
Alnus hirsuta FozL R 8.9
Betula costata AA 4T 8.5
Tilia amurensis pIARE RS 8.2
Quercus variabilis TR 6.4
Quercus mongolica Az R 5.7
Acer mono IZHUF 4.8
Pinus densiflora ALV 4.2
Pinus koraiensis S\ A= 3.0
Larix leptolepis JEolz}F 1.5
Others 13.5
Total 100.0

APERHR-R(Betula spp. )&t QelVM-R(Alnus spp. )8 AE3t meBME
AZe] §9o] vhe dIehs Ree od#A glrkSalo 1971, Swenson 1993). of
oA S| B AW 23 AA FFL AREhIERY HEURR 2ea
LR ASEd mHME F2 AN ot ke dFASS
A Ho] I ro] cft A7 ZAs off vy Ao UeliickHaga et al.
1987, Fujimaki 1993, o] 1995). 18BE AL EHe dHo|al{ o TA ML
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Fob APURR, QeURe g 323t AL Y g 45S 48
A HEULRR, AR, QLR ASES ZeldMe e 43 2
~Ql Aog BoAZCE
A& 53] €] BoAde A7l %ol Hol2 o]&3ls AEEY VT
2 ¢ yth 2ER Yol gggFo] mie W ARl 52 ¢
& o] Holg A#stA HrHYang 1993). 1 F 53] A3t e 3ME Yol
A3EHA HEdl(R 16), o] Al7loll ThE Holol| HlgiM M =UE-R, AHEhR,
LU Agwel ool whild UL 10% U= HZY 7] digd &

Po] Qo] Aol FYSES FAAA 2 4+ Uk 202 VIHCHDerr et al.

iy

&'T-

1974, Yang 1993). 23 B2 AMAYCeR SHo] £Xsln gl oM AL
ol BdE o B8+ ALEI nelFAr} olge] F4 Holdl o= nithy
CHAhnlund and Helander 1975, Bergmann and Klaus 1994, Swenson 1995, Fujimaki

et al. 1997).

A 3d =82 YAl AL AF

1. A&

382 HATo] glojA 3 5o] tE SRS} FYFo| viE}
HQ AYH(territory)S B3 54& 72 dch TER Y=}
YEE 93] EFS AALEAZ YA Z2 YL Yt el

o3 AxZol FBS FA ¥ AE BEC} gnz JRZAY ANE
2 tAoE Aol WAlE wl o] So] Atdatefoll A AAlsl e AN
53 MU AR $E0] WY sPsMo] JOER oo rft Ra}
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