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SUMMARY

The project is carried out to take triangular position for the
coomercialization of a gane-bird (Pheasants species, Phasianus
spp.) in agro-forest hunting system In detail, we studied the
hunting system of other countries and Korea, and several types of
rearing experinents; due to rearing tenperatures, rearing density,
rearing pens conditions, etc. Aso we investigated survival rates
and nortality causes of pen-reared pheasants wth radio telenetry
techniqgues and QS (Geographical Information Systen) after
released. By the way, genetic researches of pheasants sub-species
and Korean ring-necked pheasants depend on habitat for genetic
relationship and variations anong them were another parts of our
project. FHnally, economcal studies for naking standards of
suitable rearing birds planning and rearing contract wth
coomercial hunting parks. V& are going to distribution our
researches data for standardization of agro-forest hunting system

i n Korea.

The rearing pheasants experinents were carried out followng
categories; rearing conparison anong pheasants sub-species,
artificial illumnation, rearing experinents due to tenperature,
density, condition, and rearing in natural flora condition. In
addition to these, sex determnation and rearing due to forage

nutrition consi sted anot her experinents.
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Egg wei ght of Korean ring-necked pheasants was |ightest (28.4g) and
that of white feathered mutant pheasants was the nost heavy
(33.3g). That of Chinese ring-necked pheasants, mutant were
followed. Véight gain of white was extrenely higher than other
sub-species caused by specially mutant breeding for inprovenent
neat-gain. And they were easily tamed to researchers during the
rearing. By the way, the other two species were aso good for
rearing than Korean pheasant. They were bigger than Korean
pheasants and taned easily. V& examned wng, beak, leg length of

the rearing pheasants in addition to wei ght gain.

Artificial illumnation experinents were carried out to analysis
eggs productive qualities of ring-necked pheasants (Phasianus
colchicus) induced by artificial illumnation. The floor pens,
where the experinents were perforned since 1997, were strictly
prohibited natural lighting. Instead of that, incandescent |anps at
light intensity of 20 Lux sustained 14.5 hours light and 9.5 hours
dark cycle. The pheasants were sexually matured and healthy
condition. Sex ratio of Korean pheasants were 1:8 and that of
counter parts under natural lighting were 1:4. The sex ratio of
white-feathered nmutant pheasants in prinary experinents in 1997
were 1:7 and that of counter were 1:10. The first eggs were found
in 25-36 days followng light stinulation in Korean pheasants and
17-25 days after in white-feathered mutant pheasants. nean egg
production rates during experinental period were 19.7% - 29.0%in

Korean pheasants and 30.3% - 55.0% in white-feathered nutant
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pheasants. Fertility of eggs during the experinental periods at the
sex ratio of 1:4 were 44.5% and these in 1:8 were 70.5%in Korean
pheasants. Gonpared wth these results, fertility of eggs under the
natural lighting were 78.9% higher than other counter parts. Man
fertility rates at the sex ratio of 1:8 were 27.78% 83.60%
84.86% and 87.50% each periods respectively. Man breakage of

Korean pheasant egg in artificial illumnation were between 3.7%
and 12.5% and these under natural lighting were 2.2% Wiite shows
a wde fluctuation wthin a sex ratio and tine followng;, 8.0% -

32.4% under artificial illumnation, and 5.0% under natural

lighting. The lethality during the breeding season were higher at

the third and fourth period of eggs yield when eggs yield were in
the higher condition. Indicating that the lethality was connected
wth eggs yield period. The dead aninmals were severely wounded in
hi nd head, back, clonea and very thin condition. Lethality of hens
were higher than cocks. It seens to be caused by nal es' rapes and
excessive copul ation. Eggs weight under artificial illumnation
were lighter than these under natural lighting in both pheasants
species. Mean weights of eggs were 26.12g, 26.96g, 27.50g, and
28.23g each in Korean pheasants and 27.12g, 29.18g, 30.49g, and
30.13g each in white during the periods respectively. Result of

this study showed that the eggs yielding tine could be changed by
artificial illumnation. But egg production and fertility rates
were reduced in artificial illumnation wth a incandescent |anp.

Wite pheasant has a excellent characteristics in egg production
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rate and fertility.

Pheasants chicks need heat supply for first 3 weeks because they
could not do tenperature control by thensel ves during the period.
The highest lethality rates were examned at this tine so nwost
delicate rearing skill would be essential for solving the probl ens.
Heat supply took the largest parts in total production value in
reari ng pheasants. The aspects of this experinents were to find the
| ower production cost nethods for the higher economcal values. 3
2 , 3 , and 36 were the three experinents conditions. Véight
gainin 32 were 26.44g, that in 34 were 26.06g, and that in 3
6 were 25.63 in 2 weeks ol d chicks. The higher rearing condition,
the lower weight gain, and the higher lethality in pheasants

chi cks.

The canni bal i smwas shown in the Phasianus spp. birds. It could be
the nost serious problem for producing pen-reared pheasants.
especially the birds for releasing. The stress caused by nore
density, nutritional deficiency, and other reasons l|ead the
synptom V¢ examned the nost suitable rearing density for
decreasing cannibalism for proper releasing pheasants. Density
conditions were followng; 18 birds/0.9mM, 36 birds/0.9mM, 54
birds/0.9m, 72 birds/0.9mM. Al counterparts have 3 tines the sane
conditions. The | ower density, the higher weight gain and the | owner
cannibalism 7 classes of cannibalism were sectioned through

feathers condition.
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The cocks woul d be needed than hens for hunting. So the younger
chi cks shoul d be sex examined, choose, and reared what were useful
the nmore profit could be expected wth sane |abor and breeding
cost. Infantile wattle in chicks' chin and black hair in eyes were
key points for determned sex in 1 day ol d pheasants chicks. There
were 4 types were classified which were followed;, < type, ¢ type,
type I, and type Il. 94.2%of < type were nale, and 98.4% of ¢
type were female. onfidence of this sex determning nethods was
nore than 90%for nal e chicks and 98%of fenal e chicks. These were

hi ghest confidence than any ot her determ ni ng net hods.

Rearing in natural flora pens was expected decreasing production
cost through less labor, |ow cost during chicks breeding, and good
quality of feathers, etc. The nunber of hens were incubated and
hat ched chicks successfully in self-nade nests inside the pens;
neasuring O0.13ha consisted of shrub (30% nostly Acer spp.),
scattered grassland (25% and forest area (45% domnated wth
Pnus spp. and Quercus spp.). The chicks were killed attacked by
other adult birds and short of forage. Quriously, incubating eggs
by cock pheasant only was examned in the pens. The true pheasants
is belonging to Qder Gllifornmes who have been reported usually
pol ygany; a cock nmates several hens. However it is known cock
pheasants do not share incubation eggs wth hens, which is nornal
reproduction system in Qder @Glliforns, we have observed and

filned wth QCTV a cock who had i ncubated eggs and reared clutch in
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the breeder pens. The cock had brooded eggs from June 9th to July
4th (26 days) in a nest, constructed on the ground with rice straws
and feathers by hinself. He seened sensitive to be interrupted by
resear chers and showed threaten behavior for protecting clutch. 10
chicks anong 13 eggs were hatched on July 4th and 5th, who were
incubated by the cock only;, an egg was infertile and 2 of 3 eggs
were undevel oped. 3 of 10 hatched chi cks, who were hatched on July
5th, were died imnmedi ately after hatching caused by natural and/or
unknown reasons. The cock had helped to feed, drink and brood 7

clutch for first 15 days.

Rearing experinents due to forage types were planned for neasuring
for right reproductive cost and forage denand per each pheasant and
sub-species respectively. The white feathered nutant dermands the
snal l er anounts of forage even though the larger weight gain than
the other species. That neans the nost efficiency species for
breeding in aspects in forage consunption were whites pheasants
which were good for getting neat. Sub-forage supply;, neal-worm
vegetables, etc. beside nmain comercial forage lead snaller

consunption and better grow ng rates.

The aspects of releasing experinents were to develop highly
efficient releasing nethods for inproving survival rates of
rel eased pen-reared pheasants (Phasianus spp.). 5 tines release
experinents wth Korean ring-necked pheasant (Phasianus col chicus

karpow ) and XL white (Phasianus col chicus nut) were successfully
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achi eved in Chuncheun, Kangwon Province (1st. exp.) and Yangpyung
Experinental Forest, Kyunggi Province (2nd.-5th. exp.) in South
Korea since 1997. Al aninmals in experinents nust neet follow ng
criteria; no synptom of disease, cannibalism weight-related
problens, mal-function and sexually nature. Radio telenetry
technique was used for collecting survival rates, finding carcass
for finding nortality causes and behavioral study through
triangul ati on nethods. Mean data col |l ecti ng were happened 1.00-3.67
tines/day before 15 days followng releasing and 1.00-2.60
tines/day after 15 days because higher nortality rates were
expected couple of days followng release. Survival rates and
nortality causes were studied depend on species, sex, ages,
rel easi ng season and nethods. Mrtality rates depend on sex in the
Korean pheasants (n=137) were nale 82.0% and fenale 72.7% each.
Hens showed higher survival rates than cocks did in nost
experinents caused by hens' better canouflage. Survival rates of XL
white were extrenely lower than these of Korean pheasants. Al
animals (n=8) were found died within 9 days followng release in
3rd experinent. Mrtality rates according to ages were not SO
different; 71.0% 72.9% each. 3rd experinent was held in Jan.
1998(wnter) for conparing survival rates according to release
season and rearing conditions; cover supply, high density, rearing
wth peepers and low density in natural flora condition. Mrtality
rates after 12 days according to four counterparts were fol | ow ng;

42.5% 225.0% <50.0%, 50.0% ( ¢75.0% <100.0%, 100% and 100%
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Wnter was hard tine for surviving released birds esp. in snowy
conditions, nost released aninals were died in 9 days follow ng
begi nning. However, nore than 67.9%n=38) of released pheasants
were found wth predators' traces; feces and hairs, whether the
predating is direct nortality causes or not were still unclear.
Survival training prograns, scattered feed and limted water supply
etc, could be helpful for increasing the survival rates. 41 5%
(higher survival rates) of pheasants were survived in 33 days
followng release in 4th experinent in Yangpyung, Kyunggi Province.
57.6m tenporary rearing pens was constructed in the rel easing site.
And the systenatic adapting prograns for 4 weeks before release in
5th experinent then nore highest survival rates (70.0% was shown
33 days followng release. In result, nost useful release nethods
for increasing survival rates are gender release nethod after
systemati c adapting programwth the pheasants who had been reared

under plenty cover plants and naterial s.

The level of genetic variation and genetic relationships of Korean
ri ng-necked pheasant (Phasianus col chicus karpow) anmong habitats
and foreign subspeci es was investigated by anal yzing |-SSR narkers.
Donesticated Korean ring-necked pheasant, hybrid mxture of
donesticated Korean ring-necked pheasant and foreign subspecies,
and five foreign subspecies of Chinese ring-necked pheasant
(Pharsianus colchicus torquatus), Mlanistic nutant pheasant
(Phasianus colchicus nut. tenebrosus), XL Wite pheasant

(Phasianus colchicus mut), Southern green pheasant (Phasianus
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colchicus versicolor)), and Pacific copper pheasant (Syrnaticus
soemmerringi subrufus) were used for conparison. Oh the basis of
the results of AMD/A 94.1% of genetic diversity in Korean
ring-necked pheasant was allocated anong individuals wthin
habitats. Estimate of ¢st, which represents the degree of genetic
differentiation anong habitats was 5.9% Based on the dendrogram
reconstructed by UPGW Yangpyung habitat of the eight habitats
turned out to be distinct fromothers except SeoSan habitat (n=1).
The conpari son between four foreign subspeci es (Chi nese ring-necked
pheasant, Mlanistic nutant pheasant, XL Wite pheasant, and
Southern green pheasant) and Korean ring-necked pheasant wth
donesticated Korean ring-necked pheasant and hybrid mxture
reveal ed that donesticated Korean ring-necked pheasant and hybrid
mxture showed closer genetic relationship wth four foreign
subspeci es than Korean ring-necked pheasant, but the nunbers of
the sanple and popul ation were not enough for conclusion. It is
necessary to nmake national -w de study on genetic diversity of wld
Korean ring-necked pheasants and donesticated ring-necked pheasants
in order to get better information in the effect of donestication
on Korean ring-necked pheasant. As a consequence of AMDVA 96. 6% of
genetic diversity in four foreign subspecies was allocated anmong
individuals wthin subspecies. Estimate of ¢st representing the
degree of genetic differentiation anmong subspeci es was 3. 4% whi ch
was |lower than that anong habitats of Korean ring-necked pheasant.

The low level of genetic differences among four foreign subspeci es

- 22 -



showed that these subspecies were genetically quite simlar even
though they were norphologically classified into different
subspeci es. Wien seven habitats of Korean ring-necked pheasant and
four foreign subspecies were divided into Korean and Foreign
Pheasant G oups, respectively, nore than 17% of genetic diversity
was allocated between groups (about 4% anong habitat s/ subspeci es
wthin groups). This observation inplied that Korean ring-necked
pheasant is genetically quite different from four foreign
subspecies. h the basis of cluster analysis, three foreign
subspecies (Chinese ring-necked pheasant, Mlanistic nutant
pheasant, and XL Wiite pheasant) forned a distinct group wth
donesticated Korean ring-necked pheasant and hybrid mxture at 98%

confidence interval .

For standardization of agro-forest hunting system in Korea,
contract producing rel easing pheasants between rearing pheasants
and commercial hunting parks were urgently achi eved. The produci ng
pheasants under contract nust neet followng standards; feather
condition, sizes according to ages, flying abilities, and weight
etc. And the breeder nust established suitable rearing condition
include pens, forage, cover, and breeding skill as well. V¢ are
distributing our data about several rearing experinents, releasing
nethods and adaption prograns, genetic analysis, and econom cal
studies in rearing pheasants for established agro-forest hunting

system
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1982
o 1982 2,233 1988 5080 , 1996
16, 961
, 95 53 ( 3
: 50 )
Table 2-1. Hunters statistics since 1982. (Lhit: persons)
Hunt ers
Year s Provi nce Total Greul ar Commercial hunting sites
0 hunting sites hej u Geoj e
1982 Kangwon 2,233 994 1, 084 155
1983 Kyungnam 2, 882 1, 919 924 39
1984 Chungbuk 3, 408 2,145 1, 016 247
1985 Cheonnam 3,414 2,173 1, 003 238
1986 Kyungbuk 4,829 3,724 996 109
1987 Chunbuk 4,046 2,876 881 209
1988 Chungnam 5, 080 3,534 1, 024 522
1989 Kangwon 5,579 3, 555 1, 115 9209
1990 Kyungnam 6, 581 4,988 1, 284 309
1991 Chungbuk 8, 261 6, 190 975 1, 096
Cheonnam
1992 Cheonbuk 8, 588 7,272 744 572
Kyungnam
1993 Kyungbuk 11, 852 10, 942 728 182
1994 Kangwon 11, 558 8, 832 891 1,835
Chungnam
1995 Chungbuk 13, 458 11, 098 735 1, 625
Cheonnam
1996 Cheonbuk 16, 961 16, 052 909 -
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Tabl e 2-2. Expected no.

of hunters in Korea.
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Tabl e

2-2

F g.
2

(Uhit: persons)

Years 1982 | 1985 | 1990 | 1995 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
Real value | 2,233 | 3,414 | 6,581 |13, 458 - - - - - -
Exp. value | 2,350 | 3,534 | 6,976 |13, 771|18,077|20, 711 |23, 728| 27, 185| 31, 146| 35, 684

persons
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Figure 2-1. Expected no. of hunters in Korea.
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Tabl e 2-3. Incone through hunting.

(Lhit: thousand won)

| ncone
Year s Provi nce Tot al Greul ar Commerci al hunting sites
0 hunting sites Chej u Ggj e
1982 Kangwon 418, 148 324, 541 69, 422 24, 185
1983 Kyungnam 673, 069 592, 530 73, 789 6, 750
1984 Chungbuk 814, 085 685, 820 78, 130 50, 135
1985 Cheonnam 804, 730 677, 430 83, 980 43,320
1986 Kyungbuk 1, 327, 210 1, 202, 330 105, 065 19, 815
1987 Chunbuk 882, 044 731, 410 97, 059 53, 575
1988 Chungnam 1,371, 385 1,133, 070 115, 740 122,575
1989 Kangwon 1, 736, 405 1, 379, 710 137, 225 219, 470
1990 Kyungnam 2, 276, 930 1, 993, 660 210, 060 73, 210
1991 Chungbuk 2,794, 933 2,312, 594 182, 196 300, 143
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Figure 3-1. Pheasants rearing experiments research station.
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R ng- necked

Table 3-1. Egg weights of different pheasants subspecies.

Mel ani stic mutant

Secies| Korean Forei gn speci es
Véi ght ring- necked Wi te VMi t e-w ng Mit ant R ng- necked
Vi ght (g) 28. 4 3.3 20.3 318 33.0
(D (3. 34) (2.67) (2.20) (2.01) (3.27)
Hatching rate (% 56. 46 22.33 35.00 41.18 37.25
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39
Wite 33.3g R ng
-necked, Mi ant Wi t e-wi ng
28. 49 4
3.34 )

22.52%

38.5 60 - 70 %

: 1996. 6. 23 - 1996. 10. 26
1 Wiite, Wite-wng, Mitant R ng- necked

Wi te Mit ant

R ng- necked Wii t e-wi ng
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e) Melanistic mutant pheasant f) Pacific Copper Pheasant

Figure 3-2. Pictures of the pheasants in rearing experiments

- 59 -~

2015/08/10 10:145- %

g =go HEES ?Iet Opd T S

K

= . B(Pheasant, phasianus colchicus ...




40

681g

67

)

10

552¢g

200g

- 60 -

40

2.5

67

74 (
68



Wi t e-f eat hered mut ant Pheasant

(Phasi anus col chicus mut) , , ,

(HII

1911

& Robert son, 1988).

. 1901 Vel dorf
. Rowan (1929)
S ate-col ored Juncos (Junco hyenalis)
Brill 1934
I ahonma 10
6 (Bobwhite Quail)
1934 Mrtin 11 1
26 . Bi ssonnette

Gseck (1936a, 1936b, 1937, 1938a, and 1938b)

Bl ack- necked
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Pheasant  Mbngol i an Pheasant

\Wodar d (1978a) 8 16
16 8

(Qark et al., 1936).

. Bates (1987) 28 31

14 16 9
, B ake (1987) 14 10
66% : Pfaff  (1990)
Chi nese ring-neck Pheasant 16
2 45 48% , VWWodard
(1975)  Chinese ring-neck Pheasant 17
63.6% , 8 14 41. 1%

(Korean ring-neck Pheasant ;Phasi anus col chicus karpowi )

33 1

1) Wodard (1976, 1986)
30
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43 , 219 (Tabl e
3-2). 1, 190g : 8799
2) (Wi te-feathered mutant Pheasant; Phasi anus col chi cus mit)
1996 Wi te-feathered nutant Pheasant
33
(al bi no)
(Shel ley, 1935). 1930 New
Hanpshi re 1939 Dakota
(Wttle)
14 :
79 (Table 3-2). 2, 300qg, 1, 850g

Table 3-2. Sex ratio, no. of pheasant, and floor space in experinent

desi gn.
Speci es Korean ring-necked P. Wii te-feathered mutant P.
Ssi(ratlo I\b.c;f.birgds HO;S‘F’,_‘*’E Ssxdrf';\ti:) I\b.dc‘)f.bi;ds HO;S‘F’,_‘*’E

Treat nent : : 1 : : 1
iy 97 1: 4 19: 75 1.0 1: 10 1: 10 1.0
97 1:8 10 : 80 1.0 1:7 3: 21 1.0
AR 1:8 2: 16 1.0 1:8 2: 16 1.0
98 1: 4 12 : 48 1.0 1: 4 8: 32 1.0

! Pheasant, * Natural lighting, ° Artificial illumnation
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W1 son

97

(1978b, 1978c) 4 8 16
(Nonstimul atory |ight periods) 16
(Simulatory light periods)

(Mating ratio) 1:8

1.4 (Table 3-2).
1:7 , 1:10
1997 2 2 5 20 107
1997 3 30 6 26
(1979)
2 98 2
, 12 2 16
33
1:4 1
(Table 3-2). 1998
10 93
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H oor Pen 2

(Wodard, 1993). 5cm
(pens) 2
16. 0%
4)
1 12 14 (Surikie, 1976). Bates (1987)
28 31 1 14 16 9
Wodar d
(1978b, 1978c) 4 (8 16 )
1 16
Bates (1987) \Wodar d (1978)
15 on/ of f
5 7 30 1 14.5
2) Hoor Pen
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Wodar d (1993) (Chukar)
10 Lux ,
20 50 Lux
canni bal i sn®
Wodar d ( 1993) 2m
30W 20 Lux
0 Lux 20,000 Lux

(LX-101 Lux METER

6) ,
, , 1 2 (11 Am,6 Pm
104
(Wodard et al., 1986).
, 1
(Wodard et al., 1993),
2
30 (fumgation)
3) Ganni bali sm
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5 6
=1 /1
(%= (1 /1 ) x 100
2)
23
1
)
% ={1 )/ 1 } x 100
3)
2
(% = (1 /1 ) x 100
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(% =(1 / ) x 100
4,
1)
(Table 3-3). 1

14.5 25 36 .97
1 36 3 9 98
2 25 3 12
(Fg 32).

2 3 Synder (1964)

(HIl & Robertson, 1987b).
(Buss & Swanson 1950; Baxter &

Vol fe, 1973),

(Bengtson 1972; Batt & Prince 1979; Krapu 1979; Dijkstra et al., 1982).
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Table 3-3. Day of first egg followng light stimlation.

Tr eat nent Nb. pheasant Day of start Day of first .
) . Peri ods (day)
Soeci es A exper i nent egg
10 : 80 Jan. 2 Mr. 9 36
Kor ean
2:16 Jan. 16 Mar. 12 25
R ng- necked P.
12 . 48 Jan. 16 Mar. 12 25
3: 21 Jan. 2 Jan. 26 25
Wii t e- f eat her ed
2:16 Jan. 16 Mr. 4 17
muitant P.
8: 32 Jan. 16 Mr. 12 25
Ll :
Eep production L wroes- AR
ratel { TR
i \ 155
II ——— ——Mhatural lighting
50 , -
w I. '-._‘.- I.|I _\‘.
AD 5 . . !
:/ \\m -H“x\.
Y ) / et B
.'I k4 _"I l"\\‘ ’ "\x
. ) ——— ._‘
4 .'. / -'II . \\! E'".
i y 4
1] /' /
/ ; Dt
— i &
i - — -

Mhr, =15 Mar, 2728 Apr, 612 Ape, AHES May, 4-10 May, 1824 June -7 June 1521
Figure 3-2. Dstribution of laying dates in Korean ring-neck pheasant.
97 4 9 6 26

(Fg 3-2). 3

6 ( , 1993)
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(Table 3-3). 97 1 25
26 , 98 2 25
3 12 17 3 4 (Fg 3-3).
2 3 Synder
(1964)
Cycle (Wodard et al ., 1989)
[++dees 1:4-08
B 1 Eeg production i
) ratelF =159
0 — 0 Matural lighting
o | /AN
5) =
Al ¥ Y :
A | e l1\KW‘ . \\/\7‘
] --.__.lr" )
@ | "/ : / N M
I;'X A “ L
2, ol .
qu._
0 | K
g W s e u e .
Jan M. M. Agpr. Agr vy, Wy, T, Ju  Lhate
M- 915 B B2 2 44100 18- -7 15
May. 1
Figure 3-3. Distribution of laying dates in white-feathered mitant

pheasant .
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97

1:8 72 1 14.2 , 98 1:8
59 11.1 1.4 57 19.3
79 1 313
97 1.7 83 1 24.8 , 98
1:8 67 38.1 , 1.4 58 21.1
84 1 41.0
1.4 1:8
(P<0.05) 1.7 1:4
(P>0. 05).
Tabl e 3-4. Mean egg vield per hen during the experinent.
A T ond 3rd 4th 5th 6th | Total
1:8 | 023 2.46 4. 69 3.80 2.98 - 14.2
Kfif ﬁgﬂ 1:8 | 062 3.12 4.14 2.27 0.93 - 11.1
necked) 4.4 | 271 | 68l | 60 | 363 | 0.14 . 19.3
V' 1.04 7.36 7.24 6. 87 5. 69 311 31.3
1:7 | 2% 6.4 7.15 4.6 2.15 1.6 24,84
Wite| 1:8 | 163 6.1 6.6 10.51 9.5 3.8 38.1
P" | 1.4 | 24 6.1 5.6 5.7 1.3 - 21.1
NA 1.54 6.6 8.1 9.3 6.4 9.1 41.0

! Sex ratio (male : female), > Natural lighting, ‘Wiite-feathered mitant Pheasant.
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19.7% , 98
(Table 3-5).
34.7% , 98
36. 40%
Mashaly  Keene (1979)

14 10
(1993d) 16
4.3 5.3%
(1993d)

2
1.61% 98 1:8

5. 68%

1:8 18. 8% ,
39. 6%
1:8
1:8 56. 9%
48. 8%
22 16
35 45.0%
55. 6%
Mashaly  Keene (1979)

97

1:4 24. 62%
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97 1:8

1:4 33. 2%
1:4
97 1:7
1: 4

1:8
1.7 1:4
, Bl ake (1987)
1:8



9. 45% 1.4 (Tabl e

Table 3-5. Egg production rates during the experinental periods.(lhit:%

reara oo st 2nd 3d 4th 5th &h Man
oreen| L 8| 16122 | 17.61+9.3 | 33.51+8.9| 27.14+7.0 | 18 65+ 6.8 - 19.7
ring | 17 8| 568:43 |2232:117/20,5+13.9|16 19+ 137|156 16.1| - 18.8
-necked 1 : 4 |24.62+13.6|48.65+11.7| 42.66:6.8 | 25.9+9.6 | 3.4:4.8 - B2
P NE | 945:7.2 |52.57+155 5172+ 11.7|49.10+ 10.0| 40.67+6.0 | 25.94+7.2| 39.6

1: 7| 26824874571+ 16.8) 51.07+ 9.6 | 32 86+ 17.1| 15.36+ 5.3 - u7

Wite 118 |325t142/4356:107 47.17+16.9|75.11 13 5/ 67.53+ 15.8|63. 64 14.0| 5.9
Pl 1.4 21e5+07| 4341+7.7| 40,11+ 63| 40.57£10.7| 26.77+7.0 - 3%6.4

NA |25 74+ 14.8|56.83+ 17. 7| 57.52+ 19, 2| 66.33+ 17. 3| 45,92+ 16,9 | 41. 56+ 16.4|  48.8

'Sex ratio ( o: 2), ‘Man+S D, *Natural |ighting.

80 Bug —x— 107
production — 1:8-495
rate (%) f“———_t.h__ SR 1:4-08
= —
o ik ——S— Natural lighting

40
Aan
a0

10

1 2 E 1 51 5]
Time period {(2weeks!/period)

Figure 3-4. Mean egg production rates of Korean ring-necked pheasant.



97, 98 1.8 3, 1.4 2
3 (Fig. 3-5).

2,3,4
(1993d)
3 4
E Liieti [ —x— 17-07
e pread e tion .
ratel%) Lot
— & 1:4-08
0| H“"m.__.__ —&— Matural lighting
]
(51
o
a0 |
&
2N B \
x
10 |
D 1 1 1 1
L 2 3 4 o G

Time period (Zweeks period)

Figure 3-5. Mean egg production rates of white-feathered mitant pheasant.
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H oor Pen

1 2
(Lateral strut, Aerial chase)
L L (rape)

(Body
condi ti on) (Bengtson 1972; Batt &
Prince 1979; Krapu 1979; Ojkstra et al ., 1982)

3 10 (12 )
4 (20 ) : (1992)
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Buss

1: 4

78. 9%

4.

6

(1950) Baxter

44. 5%

1% 1:4 38.

9.7%

(1973)

(Table 3-6).

8% ,

1.7 1:4
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1:8

1:5

73. 4%

(199

70. 9%

82. 4%

1:8 1:4

(1993d)

2)

1.7



Table 3-6. Efects of light stinulation on fertility of eggs.

(Lhit: %

Ti nes

) 1st 2nd 3rd 4th 5th Mean

Soeci es
Korean | 1 : 8" [27.78+44.3| 83.60+ 9.2 | 84.86+ 6.2 | 87.50+ 5.7 - 70.9
rnng 1: 4 |37.69+16.6|60.47+ 12.4|54.37+ 30.1|25.54+ 11. 9 - 44.5

- necked
P. Ny 62.0 84.7 80.5 88.4 - 78.9
1: 8 [39.58+ 26.6|52.09+ 23.0|53. 12+ 17. 3|58. 09+ 31. 9| 67. 36+ 30. 2 5.1
\MFLt € 1: 4 |18.81+16.0|35.87+21.7(63.84+ 26.3|39.37+13.0/36.19+ 21.5 38.8
[\ 76.0 88.5 75.8 88.6 83.1 82.4

! Sexratio (male : female), > Man+S D, ° Natural lighting
1:8
1 : 2,34
(80.5 87.5%
(1993d)
1.7 ,
1:4 3
1:4
1
(1993d)
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0 Rertility(%) o

90 F _
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X P tura ] lighting
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Timwe period (Swecks/ period)

Figure 3-6. Efects of light stimiation on fertility of Korean
pheasant eggs.

o —¥—  L:7-07
i Fertility(%) Ao 1:4- 08
- —O— Matural lighting
—
an
mr : 4
ﬁ] . r.‘-l. '_F'-'-r.-_'_._'_,.:-"'_'-'-'-'-
®
K i —
ﬂ:] // "-I X
40 x 7 e
."' ‘
30 '
20t i
1n
N
1 2 3 4 R

Time period (Zweeks/period)

Figure 3-7. Efects of light stinmulation on fertility of white nutant
pheasant .
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(1992)

3.7 12.5%
2.2%  (Table 3-7). 8.0
32. 4% 5. 0%

Bl ake (1987)
0.5 1.9% (1993d) 0.88 3.55%

Table 3-7. Effects of light stimulation on nean breakage rate of the

Korean ring-necked pheasant . (Lhit: %
Peri od

1st 2nd 3rd 4th 5th 6th Mean

Treat nent
1: 8 25.0 21.29 8. 11 6.18 1.87 12.5

Kor ean

ring 1: 8 0 13.52 14. 70 26. 04 5.55 12.0
'”ekaed 1: 4] 0091 1.68 5.0 11. 14 0 - 3.7
N& 3.44 2.03 2.89 2.47 0 2.57 2.2

1: 7| 4371 42. 66 37.05 30. 06 28.57 12. 50 32.4

Wite | 1: 8 0 922 | 2158 | 452 4. 60 - 8.0
P. 1: 4| 3403 | 19.12 | 2241 | 3091 | 411 - 29.5
NA 833 | 1274 | 1.43 0 3.57 4.16 5.0

! Sex ratio (male : female), * Natural lighting.
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1.7

(

3. 7%

, 1993).
, Vdodar

97

29

d (1987) 1 2
(1993)
4
(Mil'lin, 1991).
1:8 4 25.0% 21.29%
12. 5% , 98 1:8
13.52% 14.70% 26.04% 5.55%
1:4
4 11. 14%
1.7 32. 4% ,
5. 0% (Fg.39. 1.4
. 5% , 1.8 3 21. 58%

8.0% 1:4 1:7
43.71% 42.66% 37.05% 30.06% 28.56% 12.5%
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40 - Breakage | —X—  1:8- 07
rate(#) | 1:3- 08
25 X | -~ 1:4-08
| —s— Matural lighting
m !
15 |
10+
5 |
—
0 =il
&

Time period (2weeksd period)

Figure 3-8. Egg breakage rate of Korean ring-necked pheasant.

50 Breakage i 1:7- 97
rate(%) e 1= AR

® Ry —8—  1:B-98

£t —&— Natural lighting

i

30

5

20

15

10

. e

1 2 3 4 5 53
Time period (2weeks/ period)

Figure 3-9. Egg breakage rate of white-feathered mitant pheasant.
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1 1:8
20% (Table 3-8). 2
12. 5% ,
35. 4% , 16. 75%
15. 8%
1.7
1:8 31. 25%
1:4 25%

Figure 3-10 (a, b)
3
4 19

16. 25% ,
1: 8
1:4
1:4
18. 7% ,
50% (Table 3-8).
, 50%
4 6
5 4 5 17

Table 3-8. Lethality rate in the breedi ng season.

Tr eat nent Sex ratio Lethality rate
Soeci es (s : 9) (s : 9)
1:8 20.0: 16.25
Kor ean ri ng- necked 1:8 0: 125
P. 1: 4 16.7 : 35.4
Netural lighting 15.8: 18.7
1:7 0
1:8 50 : 31.25
Wiite P.
1: 4 50 : 25
Natural lighting 0
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Figure 3-10. The egg production rate and lethality during the breeding
season (a)sex ratio of 1:8,(b) sex ratio of 1:4 in the Korean
ring- necked pheasant. (c)sex ratio of 1:4 in the white P.
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(rape)

(Gontour feat her) Véttle

3
Lateral display, Tid-bitting)
1993).
Tid-bitting

D spl ay

(Bates, 1987).

1,054
469

(HIl & Robertson, 1987h).

(Rtual approach,
(Wodard et al .,

VWt tl e

R tual approach

Lateral display

1,100 ,
302



(Table 3-9).
27.22g , 42. 40mmx 34. 15mn
27. 749
29. 58¢ , 44, 85mmx 35. 11mm

Tabl e 3-9. Mean egg wei ght followi ng the egg yield period. (Lhit: Q)

Peri od
1st 2nd 3rd 4th 5th Mean
Tr eat nent
Kor ean .
_ AR |26.12+ 1.78'|26.96+ 2.18| 27. 20+ 1. 72| 27.50+ 0.42 | 28.23+ 1.53|  27.22
ring
. ne:keol NA | 26.58+ 2. 14| 26.98+ 2.02 | 27. 78+ 1.26 | 28.58+ 0.88 | 28.80+ 0.49|  27.74
Wite | AR |27.21:2.75)29.18+2.28| 30,49+ 2.37 | 30.70£ 2.00 | 30.31+ 1.44|  29.58
P. NA | 30.28+1.72|29.72+ 1.63 | 32.88+ 1.46 | 33.75+ 1.05| 33.04+ 1.30| 3193

! Mant S D, * Atificial illumnation, * Natural |ighting.

Labi nsky (1958)

2 26. 129
28. 23g
(Fg 3-11). 2 27.21g ,
29.18g, 30.49g, 30.70g, 30.31g

30.28g, 29.72g, 32.88g, 33.75g, 33.04g
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(a)

oo Artificial illumination —o—Natural lighting

Egg weight{g)
30

29

24
1 ? & 4 &
Time period (Bweeks/period)

(b)

i- e Artificial illumination —o—MNatwral lighting

Fgg weightig)

ENENEDREEREEESR

1 1 3 4 5
Time period (2weeks) period)

Figure 3-11. Mean egg wei ght during the breedi ng season (a) Korean ring
-necked P. (b) white P.

- 86 -



43

14 79
1,813 ,
1)
4
1
3
1 145 25 36
, 17 25
2) 11.1 19.3
21.1 38.1
, 41
3) 57. 7%
78.9% 82.4%
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1:4

219
4,106 ,

31.3

46. 4%

44.5% 1:8



70. 5% ,

1
4)

2. 2%
5)
20 30%

1:4

canni bal i sm

15. 8%

38.8% 1.7 54. 1%

3.7 12.5%
8.0 32.4%
5. 0%

18. 4%
18. 7%
33. 35%

(rape),

- 88 -
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20
1 (0 2 )
3 ( 32 , 34, 36 ) 1
324 . 40 /0.9
3
4
1 2.5
2 2 30, 32, 3
4
2 (2 4 )
27 , 31,3 3 . 1
108 , 12 /0.9n
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32

34

0. 94
(250Vy
2
, 34

(0.9mx 1mx 0. 7m)

(t her mosense)

32

36

32.429, 36

35

- 90 -

5%

40cm

60 - 70%

31.98g

34. 829



2 30 62. 29

, 32 59. 0g . 34 60. 389

Tabl e 3-10. Wi ght gain of pheasant chi cks depend on raising tenp. (Lhit: g)

Terp 32 34 36
' (30 after 2 weeks) (32 after 2 weeks) (34 after 2 weeks)

Age A B C A B C A B C

l1week | 35.35 | 34.9 34.2 33.9 3.7 | 3L65 | 325 | 3L.25 | 322

2 veeks | 63.9 | 61.85 | 60.85 | 62.16 | 53.05 | 61.8 | 62.15 | 59.4 59. 6

* lower 2 each groups after 2 weeks.

34 1.2% 36 10%
2 4
2 27 |
bobwhi t e
20 (Ryser &Mbrrison, 1954,
Burchelt & R nger 1973) i 20
Canni bal i sm 0 2

- 01 -



Table 3-11. Wight gain chicks since 2 weeks ol d depend on tenp. (Lhit: Q)

Tenp. 27 31 35
Age (day A B C A B C A B C
14 62 | 622 | 622 | 62 | 623 | 623|622 | 62 | 618
18 88.5 | 92.3 | 90.3 | 88.5 | 88.0 | 87.5 | 83.3 | 85.8 | 86.0
21 105.7 | 104.0 | 110.3 | 102.0 | 107.1 | 102.5 | 96.3 | 100.5 | 102.8
25 133.7 | 137.8 | 133.7 | 128.4 | 134.9 | 133.7 | 125.7 | 124.0 | 124.3
28 151.2 | 154.5 | 157.2 | 140.9 | 148.2 | 148.6 | 138.5 | 139.8 | 139.1
* ABC 3
2
0 2
32 26. 44g ,
34 26.06g, 36 25. 63g
(Tabl e 3-12).
1
1 35

Tabl e 3-12. Wi ght gain of pheasant chi cks depend on raising tenp. (Lhit: g)

32 34 36
Tenp. (30 after 2 weeks) (32 after 2 weeks) (34 after 2 weeks)
Age A B C A B C A B C
1 day 17.85 | 17.55 | 18.0 | 17.45 | 17.65 17.8 17.6 17.5 17.5
3 days 20.3 | 19.85 | 19.95 | 20.2 | 19.7 | 20.55 | 19.5 | 20.0 20.6
1 week 26.77 | 26.84 | 25.7 | 25.74 | 26.28 | 26.15 | 26.51 | 25.54 | 24.85
2 veeks | 44.22 | 43.59 | 44.10 | 43.84 | 44.32 | 41.19 | 40.78 | 39.37 | 41.66

* Rearing in 36

in 1 day old chicks.

- 02 -



2 , 30 43.97qg

, 32 43.11g, 34 40. 60g
(Tabl e 3-12).
1 36
32 ,
34 , 36 10% (12 ) (Tabl e 3-13).

Tabl e 3-13. No. of died pheasant chicks in tenperature experinent.

Terp. 32 34 36
(30 after 2 weeks) (32 after 2 weeks) (34 after 2 veeks)
A ass A B C A B C A B C
No. of Death| O 0 0 3 5 4 4 3 4
Tot al 0 12 12
2 4
2 27 ,
Canni bal i sm
Tabl e 3-14. Wight gain of pheasant chicks depend on raising tenp (2-4
weeks). (Lhit: Q)
Tenp. 27 31 35
Age A B A B A B
14 days 42 42.5 42.2 42.2 42.0 42.3
20 days 63. 54 61.5 60 62.8 58.7 62.7
27 days 93.7 92.4 88 86. 2 83.5 84




34

Canni bal i sm

14

1
10w
34, 36, 38
, 34 32
2
Phasi anus
canni bal i sm
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11 1997 6 17 540 0
2 18 /0.9ni, 36 /0.9M, 54 /0.9M, 72 /0.9M
4 , 3
2) 2 1 273 14 /0.9,
18 /0.9M, 27 /M, 32 /mi 4 , 3
(0. 9mx 1mx 0. 6n) : 0.9nf" 3cm
(250w 50cm
1 34
, 2
. CGanni bal i sm
canni bal i sm
, canni bal i sm
Canni bal i sm 2
7

- 05 -



Tabl e 3-15. Grade of Cannibalismin reared pheasants.

Gon.
Feathers condition of pheasants
G ade
1st heal thy birds with perfect feather condition
ond 1) 0 2 weeks old : healthy birds wth damaged on head f eat her
n
2) nore than 2 weeks : danaged on back feather |ess than 20%
ard 1) 0 2 weeks old : danaged on head feather, show ng skin
r
2) nore than 2 weeks : danaged on back feat her between 20%50%
4th damaged on back, shoul der feather between 30% 50%
5th damaged on back, shoul der feather around 50%
6th damaged on back, shoul der feather between 50% 70%
7th damaged on back, shoul der feather nore than 70% show ng skin
3.
1
2
29
2 18 36 ,
/0.9M 4 72 3.4
2 0. 0232m/ 1
Wodar d

- 06 -



Table 3-16. Wight gain of pheasant

chi cks depend on rearing density

(until 2 weeks ol d). (Wnit: g)
(bi rds/ 0. 9n)
Age (days) 18 36 54 72
2 19. 23 19.23 18. 20 17.03
4 22.73 22.73 20.97 20.33
7 29.77 28.70 27.0 25.67
11 43.23 41.33 38.13 36. 93
14 51. 97 49. 67 47.17 43.73
canni bal i sm . 18
/0.9M 36 /0.9ni canni bal i sm
72 18

Table 3-17. No. of died pheasants depend on rearing density until 2 weeks.

Densi (bi rds/ 0. 9mM)
18 36 54 72
Age (days)
No. of death 2 8 15 33
Death rates (% 3.7 7.4 9.3 15.3
18 /0.9M 36 /0.9M
canni bal i sm
.2
14 /0.9M
32 , 3

- 97 -



133.4g  (182.9-49. 50) . 14 160. 8g
(211. 7-50. 9g) . 2

Table 3-18. Cannibalism rates classified by cannibalism grades until

2 weeks ol d. (unit: %

o (i rds/ 0. 9n) 18 36 - 7

1 100 93.0 91.9 76.1

2 0 2.7 7.5 19.1

3 0 0 0.6 4.8
2 weeks 4 0 0 0 0

5 0 0 0 0

6 0 0 0 0

7 0 0 0 0

Table 3-19. Wight gain of pheasant chicks depend on rearing density

(2-5 weeks). (Wnit: g)
ity (birds/0.9mM)
Age (days) 14 18 27 32
14 50.9 48.9 48.4 49.5
17 66.0 63.5 62.7 64.3
21 85.6 81.3 80.1 80.5
24 103.5 97.6 94.8 97.2
28 127.0 123.4 115. 4 116.8
35 184.9 176.8 168.0 163.7
36 211. 7 198.1 187.0 182.9

- 08 -



Tabl e 3-20. Canni balismrates between 2-5 weeks ol d pheasants. (unit: %
De (bi rds/ 0. 9m)
Pgel gr ade 14 18 27 32

1st 90.5 90. 6 78.5 85.3
2nd 7.1 9.4 20.3 11.6
3rd 2.4 0 12 3.1

17days 4th 0 0 0 0
5th 0 0 0 0
6t h 0 0 0 0
7th 0 0 0 0
1st 68. 3 73.1 59.7 68.5
2nd 29.3 26.9 33.8 29.3
3rd 2.4 0 6.5 2.2

21days 4th 0 0 0 0
5th 0 0 0 0
6t h 0 0 0 0
7th 0 0 0 0
1st 2.4 9.9 0 0
2nd 26.2 39.2 16. 2 11
3rd 16.7 17.6 25.7 3.4

28days 4th 28.6 23.45 31.1 29.2
5th 19.0 9.8 25.7 46.0
6t h 7.1 0 2.7 16.9
7th 0 0 1.4 3.4
1st 2.4 22.0
2nd 0 20
3rd 0 38 13

38days 4th 12.2 20 23.4 11
5th 19.5 29.9 4.6
6t h 36.6 23.4 34.5
7th 29.3 22.1 59. 8
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Canni bal i sm
canni bal i sm
canni bal i sm ,
canni bal i sm
(Tabl e 3-20).
6
1.
Infantile Wttle
, Infantile Wttle
(papillary tissue)
, Wdttle

1. 5mm Wittl e Tissue
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574
4
1) , 1
98 5 20 353
98 6 9 527 7 1
2) Wttle ,
386
4
3) 4
1
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infantile wattle type, type, type I,

type I 4

O

Table 3-21. Sandard of sex deternmination in 1 day ol d pheasant chicks.

adass Véttle and black hair line in chick's face
stype No Back Hair Line and Vdttl es are Existed Uhder Byes.
e type No Véttle and B ack Hair Lines are Existed Uhder Byes.

No (or Yes) Wdttle and Two Segnents of Black Hair Line are

Type | Exi sted Under eyes.
T 0 No Vdttle and More Than Two Segnents of Back Hair Line are
ype Exi sted Under eyes.
Infantile wattle
60 infantile wattle

Infantile wattle ,

, . type 11 100%
1.2%

- 102 -



1
574
type 293
type Il 7
type
98. 2%
I 100%

, type 186 ,

94. 2%

type |

4

type

87. 2%

Table 3-22. Sex determnation due to wattle and bl ack
day old chick's

type
type | 88,
\ type
hair line in 1

G ade Nb. of chicks Expect ancy nfidence (%
Types
J type 293 g: 276 94. 2%
e type 186 ¢: 183 98. 4%
Type | 88 e: 75 87.2%
Type |1 7 e 7 100%
574
1:1 type |
15. 3% , type |1
1.22%
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<3 TYPE) <% TYPE}

CTYPE I > < TYPE II >

Figure 3-12. Standard of sex determination in lday old pheasant chicks,
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Tabl e 3-23. Véttle and black hair Iine changing i n pheasants due to ages.

Sex
Qock Hen
Age
no black hair line and wattles
o ) black hair line is existed under
0 day wthin down are existed under o
eyes and no wattles wthin down.
eyes.
no down in wattle and brownish ) ) )
) no black hair line and brownidh
25 days dark feathers are growng from )
feathers are grow ng fromeyes
eyes
0 d dark feathers are grow ng around brownidh feathers are grow ng
ays
Y vattl e fromeyes. around wattle fromeyes.
) ) brownidh feathers are showen
60 days red wattl es on chin are grow ng.
around wattle.
1) 1998 20 353
1 type
95. 5% type 93. 3% type |
90.0% |1 100%

Tabl e 3-24. Sex deternmination exp. of pheasant chicks on May. 20th.

No. of birds
dass Expected Nb. - . Gonfi dence (%
J type 176 168 8 95.5
¢ type 89 6 83 93.3
Type | e 1 81 8 73 ¢ 1 90.1
Type |1 e 1 7 0 7 ¢ : 100
353 182 171
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2) 1998 6 9
1
95. 6% type

I 1

Tabl e 3-25. Sex

527

type

95. 5%

type |

deternmination exp. of pheasant chicks on Jun. Sth.

No. of birds
dass Expected No. - . Gonfi dence (%
s type 251 240 11 95.6
¢ type 198 9 189 95.5
Type | e 1 69 1 68 ¢ 1 98.6
Type |1 e 19 0 9 ¢ : 100
Sum 527 430 97

3) 1998 7 11 260

1 type

95. 6% type 95. 2% type |
1,2 Il type

Tabl e 3-26. Sex deternination exp.

of pheasant chicks on Jul. 11th.

No. of birds
d ass Expect ed Nb. nfidence (%
] 9
J type 135 129 6 95. 6
e type 110 5 105 95.2
Type | ¢ 1 15 1 14 ¢ 1 93.3
Type |1 e 0
Um 260 135 125
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- VWehl er Gatets
infantile wattle

infantile wattle

, 87.2%
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1997 5 27 9 542 6 920
1,462

, , , canni bal i sm

(0.6 /1 , 0.8 /1 , 12 /1)
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(Large pens) {Natural forest pens)

Figure 3-13. Rearing circumstances,
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2m 1.5m 2

Tabl e 3-27. Rearing circunstances, density, and neasuring pens.

Reari ng ci rcunst ances No. of birds Measuring pens () | Density (n 1bi rd)

Qover supply 60 72 1.2

Neked | and 60 72 1.2

GQrn 1 90 (high density) 72 0.8

Qrn 2 52 62. 4 1.2

Peeper and beak tri nming 52 62. 4 1.2

GQrn 3 104 (hi gh density) 62. 4 0.6

Large pens 318 382.1 1.2

Natural forest pens 756 1812.3 2.4
20 )

canni bal i sm
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Table 3-28. Wight gain of cock pheasants depend on rearing
ci rcunst ances.

A9 gyver | Naked | Qorn GQrn Beak Qrn | Large Natural
Peeper . forest

Age(wk supply | land 1 2 trimmng 3 pens pens
11 575.8 | 548.8 | 521.6 | 563.6 - - 549.6 | 554.7 | 557.9

14 803.6 | 748.6 | 717.1 | 735.5 - - 707.0 | 769.4 | 782.2

17 1015.8 | 940.7 | 938.0 | 958.4 | 937.3 | 872.2 | 919.0 | 987.7 | 983.4

20 1187.2 | 1066.4 | 1111.0 | 1138.2 | 1144.4 | 1103.2 | 1091.0 | 1206.7 | 1122.4

Table 3-29. Wng length of cock pheasants depend on rearing

ci rcunst ances. (unit: )

N9 over | Naked | @orn Qrn Beak Qrn | Large Nat ur al
Peeper o forest

Age(wK supply | land 1 2 trimming 3 pens pers
11 192.2 | 186.8 | 189.3 | 19.0 - - 177.4 | 191.2 | 193.5

14 225.8 | 221.3 | 216.8 | 224.7 - - 224.5 | 220.9 | 225. 4

17 242.7 | 234.1 | 227.6 | 234.8 | 231.3 | 227.0 | 227.8 | 236.8 | 232.1

20 246.2 | 242.2 | 237.0 | 241.0 | 238.3 | 237.2 | 238.9 | 246.2 | 240.6
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Figure 3-14. Incubating eggs by cock pheasant.
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10

Table 3-30. Qassifications in forage nutrition and growth rates
experinment (1 day - 4 wks).

d ass Soeci es '\b of bensi ty Qassification (type)
bi rds (M)
1 Kor ean ¢ 15 0.9 Gommercial normal forage (A
2 Kor ean ¢ 15 0.9 Gmercia normal forage (A
3 R ng- necked 15 0.9 Gomercial normal forage (A
4 Mut ant 15 0.9 Gomercial normal forage (A
5 Wiite 15 0.9 Gomercial normal forage (A
6 Kor ean & 15 0.9 Gm forage (100% \egetable (B
Meal worm
7 dens | 15 09 | O forae (S0 Gass (Q
8 Kor ean & 15 0.9 Gm forage (50% Chun-chi (50%
(D
(3 9 )
3
9
0.54m ( :90x  :60x
22) , 11
3
6 ‘
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5 canni bal i sm

Mit ant 9

(10 21 )

0.24mi ( :66x :36x  :33)

1 2 1
canni bal i sm 14
1 3
9 12 , 13
( : )
10
1 /1 = ( - )/ } x 1/10
: 10
= (9) / (9)
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1 Table 3-31
Tabl e 3-31. Forage vol une by pheasants depend to ages. (Lhit: Q)
eci es Kor ean Kor ean
2 R ng- Neck Mut ant Wiite
Age (wks R ng-Neck ¢ | R ng-Neck ¢
4days 12.2 14.0 10.4 23.2 13.0

2 66. 0 58.0 78.0 84.0 67.0
3 29.0 21.5 22.0 20.0 13.0
4 52.8 45.9 60.0 65. 1 53.7
5 156. 1 111.3 112.0 138.6 136.5
6 184.8 140.7 182.0 196.0 184.8
7 3115 217.7 344.4 347.9 302.4
9 882.0 551. 6 625.8 823.2 820.4
11 810. 6 707.0 785.4 866. 6 844. 2
13 754. 6 638.4 665. 0 940. 8 861.0
15 1157.8 890. 4 1374.8 1344.0 1094. 8
17 991. 2 639. 8 876.4 1028. 3 1180. 2
19 1134.0 695. 4 826.0 901. 6 1079. 4
21 1274.0 750. 4 775.6 775.6 980.0

- 7 9

- 15
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Vol urnel g)

L4010
o |~ Efingtm
—8— K- Ringii}
0 | —&— Ring-Neck
—— Muta ot
800 | —¥ White
G600 |
400 |
A0 |
ol
4 2 3
c]u_'f':;

B
o]
-1

a

11 13 1] 17 19 21
Ages (weeks)

Figure 3-15. Forage vol une depend on pheasant speci es.

- A Type

- G D Type

, B Type
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Tabl e 3-32. Forage vol une by pheasants depend on ages. (Wnit: g)

Age ( V\k'sl'ypes A B C D
4 days 12. 06 13.6 0.0 0.0
2 66.0 64.0 71.0 67.0
3 29.0 26.5 17.5 23.5
4 52.8 50. 4 48.3 50.4
5 156. 1 118.3 137.9 116.9
6 184.8 173.6 146.3 162.4
7 311.5 245.0 275.1 199.5
9 882.0 834.4 529.2 443.8
11 810.6 803.6 695. 8 617.4
13 754.6 847.0 915.6 466. 2
15 957.8 1069. 6 1176.0 823.2
17 991. 2 747. 6 876.4 579.6
19 1130.0 760.0 1000.0 732.5
21 1274.0 792.4 1131.2 904. 4
A : commercial forage, B: com forage (100% neal worm  veget abl e,

C: commercial forage (50% chun-chi (50% grass,
D: commercial forage (50% chun-chi (50%

viol umel{ gl
120 —a— 4 Tyne
—— Hiwvpe
10600 —&— L Type
= [ype
)
)
400
A
p =T
4 2 3 4 1] i 7 o 11 13 15 17 1% 21

days

Me (weerks)

Figure 3-16. Forage vol une depend on forage type.
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21 1 Tabl e 3-33

Tabl e 3-33. Total forage vol une by pheasants due to species. (Lhit: g)

ies Kor ean Kor ean
R ng- Neck Mit ant Wi t
d ass R ng-Neck ¢ | R ng- Neck ¢ ng e
\ol une 7869. 0 5521.2 6774.0 7590. 9 7653. 8
Wi ght 1166. 0 803.0 1389.0 1437.0 1343.0
- 21 5
7, 869. Og, 5, 521. 29

- , Rng-neck :6,774.0g, Mitant :7,590.9g9, Wite
. 7653. 89

weight gainlgh —_—
on B Tt al Vil e

B Weighl

€00
o
B0
T
A0

K-Kingim) HRinglf} Eingneck rmutant white

Figure 3-17. Vi ght gain according to forage total vol une on pheasant speci es.
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:803. 0g
.1, 343. 0g

Tabl e 3-34. Total forage vol ume

R ng-neck :1,389. 0g,

Mut ant

by Korean pheasants.

.1, 166. Og,
:1,437.0g, Wite

(Wnit: g)

Types
Q ass

A

B

C

Total Vol une

7869.0

6603. 7

7055. 6

5238. 6

Vi ght

1166.0

1230.0

1060. 0

1009.0

weight gain(gl
S0

Blstal Volurme
81 B'Weight

Aipe B Type C Type D Type

Figure 3-18. Wight gain according to forage types.
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21 A type: 7,869.0g, B type:
6,603.7g, Ctype: 7,055.6g, D type: 5,238.69g

A type: 1,166.0g, B type: 1,230.0g, C type:

1,060.0g, D type: 1,0009.0g B type
G Dtype « ) ()
A type ,
A type: 70.6g, B
type: 68.0g, C type: 47.3g, D type: 44.2g A type:

435.0g , B type: 445.0g, C type: 304.7g9, D type: 306.7g
, A B , G D

A type: 1166.0g, B type: 1230.0g, C type: 1060.0g, D
type: 1009. Og B
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Table 3-35. Total forage volume taken by Korean pheasants depend on

ages. (Wnit: g)
T
ypes A B C D
Age (vks)
3 70.6 68.0 47.3 44.2
4 -9 435.0 445.0 304.7 306. 7
10 - 1166.0 1230.0 1060. 0 1009. 0
Wi ght(g)
14010 I-JE._'.i".};rpe
m .Brrﬂ'ﬁ
0OC Tipe:
1xy | HDTipe
HI)
HI
A1)
40
[}
3 4 9
Ages (weeks)

Figure 3-19. Weéight gain according to ages.
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(Phasi anus spp.)
(Wodard et al., 1993; Millin, 1994),

(MQure, 1948; Snyder, 1984; Vérner et al., 1987, Draycott, 1998).

(Vérner et
al ., 1987; Leptich, 1992),
(Burger, 1964; Véllard et
al ., 1977, Wodard et al., 1993; Millin, 1994).

1994

(Snyder, 1985; Brittas et al., 1992).
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(Snyder, 1985; Brittas et al., 1992; , 1994; , 1996).

(Hessler et al., 1970; Vérner and Eter, 1983; Snyder, 1985;
Brittas et al., 1992).

(yagi)

(radio tel enetry techni que)

radio telenetry , ,

2
(Korean ring-necked pheasant, Phasianus col chi cus
kar pow ) (XL Wiite, Phasianus col chicus mt)
Phasi anus G een Pheasant (Phasi anus col chi cus versicol or),

(hi nese R ng-Neck Pheasant (Phasianus col chicus vianchii)
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33 (Wodard et al., 1993; Millin, 1994). 10-48
40- 145 ,
(Wodard et al., 1993; Millin, 1994).
( , 1972 , 1979),
( , 1998).
1800
(Wodard et al., 1993; Millin, 1994). Leedy (1949)
Ghio ri ng-necked pheasant (Phasi anus col chi cus)
New Jer sey
) (band)
(Macnanmara et al ., 1949). 16, 219
1, 756 (10.89%,
92 (0.6% ,
1960
. Wsconsin
(crow ng count net hods)
(Burger, 1966; Gates, 1966), Soles (1968)
1953 1965 8 , Wah
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(Glorado Dept. of Nat. Res., 1967; 1970; V@llard et al., 1977)

1958 M ssour i ,
VWl lard et al. (1977) 1967 1971 4,172
Labi sky and Mann (1962)
(back-t aggi ng) , (nest - searchi ng),

(crow ng- count)

. Wsconsi n
The Bark R ver 1, 500
(Burger, 1966).

(random fiel d observation) ,
r oadsi de (Hanson and

Progul ske, 1973),

, 1970 (radio
tel enetry) ,
(Hanson and Progul ske, 1973).
M nnesot a Hessler et al. (1970) , 74
radio tel emetry
28 81% (n=60)
(n=55),
(n=3), (n=1) (n=1)
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, 1980 Johnson and Ber ner

, 1968 (n=200 ) 24% 1970  (n=193) 32%
: (3.12%

Snyder (1985) (ol orado

(0.786/ ),
Hessler et al. (1970)

(breedi ng success)
(Brittas et al., 1992).
307 21+ 7% 53+ 7%

(74+ 6%

(Brittas et al., 1992).

(HIl and Robertson, 1988;

Robertson and Dowel I, 1990),
(Fobertson et al., 1993).
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, 1970
(Kenward, 1987; Wite

and Garrott, 1990; , 1994) radio telenetry
( , 1994).
(originality)
3
1

(Korean ring-necked pheasant, Phasianus col chicus
kar pow ) (XL Wite, Phasianus col chicus mit)

5 '

canni bal i sm (

, Tabl e
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10

17

15

34

50

23

1:1)

40
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21

50

16

11

15

15

11



(gender

rel ease net hod) . 5
canni bal i sm
Tabl e 4-1. Pheasants in rel eased experinents.
Exper i nent Soeci es Age (weeks) Sex n Mean Véi ght (g)
50 Fenal e 11
Kor ean’
Ist 50 Ml e 17
XL Wi te’ 50 Mal e 5
15 Fenal e 15 771.3
2nd Kor ean
15 Ml e 15 574. 4
> 34 Fenal e 16 1312.9
Kor ean
>34 Ml e 16 869. 1
3rd
> 34 Fenal e 4 1928.5
XL Wiite
> 34 Ml e 4 1546.5
> 50 Fenal e 12 1214. 7
4th Kor ean
> 50 Ml e 14 905. 6
> 23 Fenal e 11
5th Korean
> 23 Ml e 10

a : Korean ring-necked pheasant (Phasi anus col chi cus kar pow )
b : XL Wite (Phasianus col chicus mut)
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1 46-1
950

28Km

” . 31° 25' 48" - 37°
30" 8", 127° 40" 48" -127° 40" 154" ,
558.8ha . ( 324. 6n)
279.8m 263.4m

20 - 40 , 20
1
10 1 -7.4 |7 24.7
1, 365mm ( , 1993).
43.8 , 21.1, 9.2

1994).
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3-4

10%



(Tabl e 4-2).

Tabl e 4-2. Rel eased dates and data col | ecting tines.

. Last date of data Data col l ecting
Exper i nent Rel eased dat e i )
col l ecting period (days)
1st May. 16th, 1997 Jul. 27th, 1997 72
2nd Qt. 7th, 1997 Nov. 16th, 1997 40
3rd Jan. 6th, 1998 Feb. 7th, 1998 33
4th Apr. 18th, 1998 Myy. 27th, 1998 40
5th Qct. 18th, 1998 Nov. 16th, 1998 29
(Hessler et al., 1970;
Wrner and David, 1983; Brittas et al., 1992) 2
3. 67 ), 2.38 (5 )
( 6 ), 11 2 )
( 5 ) 1, 2
3
1 (-12
)
15 5
(2.60 / )
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1
14
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0
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o
0
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2

AR EANS A Wt 269AQ 11912 FFHOR S1F AN FHE

A 23l 7] %t

ANZ7 9 AELH AUB/AE 4517 H3A $AU/NE FHY )
Greenberg et al, (1972)%} Warner and Joselyn (1986)2] ®Hol wielrd =
ANAe 3, AFE R IS FAEACH (2243 WAL H), WA A
222 2t $47] 2/ Fu4EE Frlg £41712U TRKI00E o83t 4
A RE uehsle EMsigich HARLE Ffols 27 AR (vagi)
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A=z FAANE (EE ¥, 89 B)E s ddE EYsiaich

Figure 4-1. Data collecting through radio telemetry techniques
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4, (Radi 0 Tel enetry Techni que)

(frequency band)
138- 174MHz, 40Mz  216MHz, 230MHz
( , 1994).

(Kenwar d,
1987).

10KH:
, 10KHz

(Kenwar d, 1987).

Radi o Tel emetry
3-4% (Johnson and Berner, 1980; Snhyder
1985). ,
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Widife Materia Inc.
(I'l'linois, USA H_PB- 2150, SCOPB-2380 LPB- 2800

28+ 29, 22+2g 16+ 2g
2. 4%
(Johnson and Berner, 1980). 220 ,
20ns 2Km
4
pul se (45-50ppm) 3 (150ppm)

(nmortality swtch)

TRX- 1000
150. 000MH - 150. 999M+
(attenuat or) TRX- 1000
Table 4-3
(Wldlife Material Inc., Illinois, USA.

1KH

(beari ng)
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DC 10-15V 10

5

TRX1000 17.5cmx 10. Ocmx 11. Ocm

+ 1KH 20 70

(Wldlife Material Inc., Illinois, UA).

Tabl e 4-3. Characteristics of transmtters, receivers and antennas.

Model Frequences Bands
H_PB- 2150AMV 150.032 150.095 Nt
H_PB- 21508 150. 103 N4t
H_PB- 2150M 150. 113 150. 653 Nt
Transnitter LPB- 2800LCM 150. 684 150.954 Nt
LPB- 2800M 150. 791 150.934 Nt
SCPB- 2380M 150. 957 150.997 N

Frequence O fference between Transmtters; 10 K& (0. 010N4)

150. 000 151.999 N4t

FALGN 5

Recei vers (bands : 2 W

D-2000 DNA LAEER

d
on T 1000 150.000 150.999 M
Dat a (band : 1 MY
146.000 152.999 N
Yaesu FT-290 )
Logger (bands : 9 M)
Extra Menory Chip for DL2000

QICG<CDNET 3 HERENT VA& DRET AL 150.000 150.999 N
ATEMA (band : 1 MY
150.000 150.999 N
Ant ennas 2 HEEN YA ANENWA (band : 1 M
150.000 150.999 N
DADD3fd d G ATEM (band : 1 M
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Fal con 5 DL2000
Fal con 5
2000
[ex
OC 12V
. Falcon 5
DL2000
por t PC :
@&
DL2000 64
digital
(Wldlife Mterial Inc., Illinois, UA.
20. Ocmx 13. 75cmx 9. Ocm
yagi @&
yag
1.5m
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Fal con 5

Radi o Tel emetry

1979). 1-3 2

1980; Vérner and Bter, 1983).

Wlidife Material Inc.

(neckl ace harness type)
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20

53. 0%

82. 0%
4-1).

50 28 5
5
21. 4% , 14
72. 4%
33 92. 9% ( n=26)
(Fig 4-1).
7 77. 0% , 15
60.0% 5.9%
33 94. 1% ,
(Fg.
25 80% ( n=4)
59
2 20. 0%
(n=5)
700m

Wi teside and Quthery (1983)
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100 |

|

Percent Surviving %)

Figure 4-1

e Tirtal
— e

= == *lenmle

36 T % 11 13 15 17 19 21 &8 %5 & &H 3 38

[ays following release

Survival rates of released Korean pheasants
experinment ; Chuncheun, Kangwon Province.

16
(81. 3%

3

(starvation)
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33

15

(Fig. 42).

40. 0% (n=13)

(n=17)
(Fig 4-2).
, 5
(n=11)
1 , 15
(Tabl e 4-4).

(26.7% n=8)

1

33

1

30
73. 3% (n=22)

1
60.0% (n= 9), 11
80. 0%
(Fg. 42). 33 2
(7.1% n=2)
2
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Table 4-4. No. of died pheasants depend on sexes in 2nd experinent.

rjtefsifrzlgjiyg Ml e (sub-total) |Female (sub-total) | Total (sub-total)

1 0 0 .

3 4 (4 3 (3 7 (7)

° 3 (7

7 0 0 .

o 3 (19 1 (5 4 (15

1 1 (D 1 (6 2 (17)

13 0 0 .

15 0 0 .

1 0 1 (7 1 (18)

19 0 0 .

21 0 0 .

23 1 (12 1 (8 2 (20)

25 0 1 (9 1 (21)

27 1 (13) 0 1 (22)

29 0 0 .

3t 0 1 (10) 1 (23)
2 19 14 (

73.7% . -
(Tabl e 4-5).
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A0k

Percent surviving(®)

.4

0 1 3 5 7 9 11 13 1b 17 194 28 5 HF 203 B3

Davs following release

Figure 4-2. Survival rates of released pheasants (juvenile) in 2nd
experinent; Yangpyung Experinental Forest, Kyunggi Province.

(n=11),

(n=14)  85.7% (n=12)

(Mistela ermnea) (n=8, 66.7%
(Procyun lotor) (n=3, 25.0%
(n=1, 8.3%

- 152 -



3 34 40
(cover supply), (naked |and), (with
peeper), (nature alike) 4
1.1 4
14 42.5% ( $25.0% <
50. 0%, 50.0%( ¢75.0% <100.0%,
100% (Fg 4-3).
[0 = - +Cover iyl v
—+— Paked land
- 10| = L= * * - * — e — e — == With pooper
E’f. ‘“‘1................ A —s—PNature alike
8 &
£
a
E 400 |
o
0!
o1 2
[ays following release
Figure 4-3. Survival rates of released pheasants depend on rearing
condi ti ons.
9 100%
14
50% (Fg. 4-3).
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14 57. 5%
14
100%
(Fig. 4-3).
9 80%
\ 15 80%
33 12. 5% (n=2) 6. 25% (n=1)
(Fig. 44).
(]
—Tital
10y = = male
— = = = female
L
S
z
E &0
o
£ 40
= 20
5 e e

0 1 3 6 7 9 1 1316 17 19 21 23 2% 27 29 31 3=

Days follow release

Figure 4-4. Survival rates of released pheasants in 3rd experinent
(winter); Yangpyung Experinental Forest, Kyunggi Province.
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Fig. 45 . 9
62.5% ( ¢ 75.0% ¢ 50.0% 100. 0%

+=— Korean nale
—-2—- Farean fenale
| Wl T ]

- - -y | White female
"

Percent surviving(@)
=

€ | -
a0
@ | el e el .
A
0 k
0 1 2 1 1 0 fi i ) 9 Wy 11 12

Iayvs following redease
Figure 4-5. Survival rates of rel eased pheasants depend on speci es.
21 1 27 , 40 4
(12.5%
. Wllard et al. (1977)

( 12 )

Col ol ado
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Snyder (1985) 3 5

55. 0% . Snyder
4. 4
(nature alike) (with peeper) 2
50 12 , 14
, 3
140
—Total
100 = = = *With peeper
. = == A ture alike
&
T 80
3
E e
ul
E 40 |
=]
|
o

o 1 34 5 7 9 11 13 16 17 19 21 23 &5 & 2 31 3

[ays following release

Figure 4-6. Survival rates of pheasants depend on adapting programin
4t h experinent .

33 58. 5% (n=15)
53. 8% 53. 3%
15
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(n=15) 86.6% 13 (Fg.
4-6). 38.4%( ¢37.5% <50%
62.7% ( 271.4% <60.0%

: 1 1 (<64.5%, 2 (<50.0%
(>85.%
4 60. 0%
5. 5
5 23 11 10
6.0m 9.4m 2.1m 57. 6M
2-3
4
‘ (gender rel easi ng et hod)’
3
1
(
90.5% n=19). 71. 4% (n=15)

(Fig. 47).
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Figure 4-7. Survival rates of rel eased pheasants in 1st-5th experinent.

5 71. 4%
21+ 7% 53+ 7%

(74+ 6% (Brittas et al., 1992). , ol orado

Snyder (1985)
100 79. 0%
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5
B narsen (1956) Table 4-5
( v )
(67.9% n=38) . Hessler et
al. (1970) M nnesot a
91. 0%
, (avi an predat ors) 48. 0%
Snyder (1985)
(goshawk, Accipiter gentilis schvedowi )
2 4 1
(originality)
(starvation) 4
7. 1%
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5. 6% (n=3)

Table 4-5. Putative nortality causes of rel eased pheasants.

Experi nent
CaLses 1st 2nd 3rd 4th 5th Total (%
predat or s-rel at ed 13 11 10 2 36 (64.3%
avi an predators 1 1 2 (3.6%
transmitter only’ 2 1 1 4 (7.1%
starvation 1 2 1 4 (7.1%
failed in adapting 1 1 1 3 (5.4%
drown 1 1 (1.8%
di sease’ 1 1 (1L8%
N A 1 2 2 5 (8.9%
16 14 3 18 5 56 (100%

a. predators-related neans carcass were found wth predators’ traces; hairs,
feces, feathers, etc., even though the direct nortality causes were still unknown.
b. transmtter was found wthout any traces of pheasants and/ or predators.

c. serious synptomof disease in cl oaca.

d. unknown nortal ity causes.
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Fig. 4-8

Eflailed in
adapting Bdrown

Estarvation 5% 2%

Odisease

5

Otransmitter

anly
T

Ounknown
9%
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predator related
1% iR 5

Figure 4-8. Putative nortality causes of rel eased pheasants.

4 (7.1%
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F gure 4-9. The consist of analysis by PC Arc-view

as

1)

7. 6ha

3. 1ha

Tabl e 4-6

2)
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Tabl e 4-6 . 10%

Tabl e 4-6. Indivisual habitat size due to gender.

Exp. I ndi vi dual sex si ze (M)
a nal e 157881. 6
b fema e 43428. 37
Spring
c nal e 24512. 75
d fema e 21917. 34
e nal e 49386. 98
f nal e 70259. 37
g nal e 516009. 88
Ayt urm h fenal e 29309. 85
| fema e 30955. 76
i nal e 43792. 36
k nal e 18260. 24
Average neasuring of fenale 31341. 63
Average neasuring of nal e 76921. 27
3)
20%
, 20% 70%
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(20% ) ,

Table 4-7. Habitat slope pattern.

sl ope nal e fenal e
<10% 31.91% 38. 15%
10% 20% 28. 40% 35. 02%
20%: 39. 69% 26. 83%
total 100. 00% 100. 00%

rale

B0
Omale O ferrale

G |

o | —

408 | |

AR |

10k |

] S—

shruby ficld coniferous deciduous farm

(¥%:

Figure 3-4. Habitat pattern due to forest type.
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Figure 3-5. Analysis of Habitat pattern.
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137 5
70. 0%
40. 0%
1 (92.9%, 2 (72.5%, 3 (88.0%
9 100% . (<25.0% ,
(<50. 0%
2 >55. 0%

(5 ) 2 72. 0% ,

(4 ) 45. 0% . Wllard et al.

(1977)
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(27.1%
(29. 0%
15

(67.9% n=38) (
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(7.1%, (5. 4%
5
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20%
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, (Wodard et
al., 1993, Millin, 1994).

(Phasi ani dae) 16 49 150

(Johnsgard, 1986; Vwodard et al.,
1993). (True pheasant (Phasianus spp.))
(Wodard et al., 1993; Millin, 1994).

() 33 ,

(Mbngol i an pheasant  (Phasi anus col chi cus

nongol i cus)), (i nese ring-necked pheasant (Phasi anus col chi cus
torquat us)) , (Southern Geen Pheasant
(Phasi anus col chi cus versicolor)) (Pacific

Copper Pheasant (Syrmaticus soemmerringi subrufus))
, Af ghan
white-wing (Phasianus col chicus bianchii) . (Korean

ri ng-necked Pheasant (Phasianus col chicus karpow ))

1970
1980
3000
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( , 1986 , 1992; , 1998 |
1999)

1960
(Vohs, 1966; Baker, 1966;
Rogers, 1972; Trautnan, 1982; \drner, 1988; Gesel et al., 1997)

(Wllard et al., 1977)

-SSR (Inter-sinpl e sequence repeats)
genomic DNA ,
Anal ysis of Ml ecul ar Variance (AVMDVA (Excoffier et al., 1992)

1960

, Vohs
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(1966)

, Baker (1966) ,

, Vérner (1988) 3

est erase

, allozyne (Rogers, 1972)

( , 1993; , 1993),
(Traut man, 1982)
Sai ki

(1985) Pol ymerase Chain Reaction (PR
WIliars (1990) RAPD PR (Randonty

Anplified Pol ymorphic DNB

(¢l sh and Mdelland, 1990; WIllians et
al., 1990; Wllians et al., 1992; Caetano-Anolles et al., 1991;

Deragon, 1992; Hadrys et al., 1992 , 1997). RAPD PR

DNA

(Kl ei n-Lankhorst et al., 1991, Dawson et al.,
1993; Huff et al., 1993; Peakall et al., 1995; Rossetto et al., 1995;
, 1997) (Ballinger-Oabtree et al.,
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1992, Chalners et al., 1992; Chapco et al., 1992; Khanbhampati et al.,
1992), (Haig et al., 1994; dbbs et al., 1994; Bowditch et
al., 1994; MNaish et al., 1995 Nusser et al., 1996; desel et al.,

1997)
RAPD PCR
Hai g (1994) red- cookaded woodpeckers (P coi des
boreal i s) 14 RAPD
AVOVA
92. 5% 3. 7%
, 10 RAPD (n=75) all ozymes
(n=245)
Hai g (1994) , RAPD
2
2
(Lynch & MIigan,
1994; , 1997; , 1999) RAPD
Nusser (1996) light footed clapper rails
(Rallus longirostris |evipes) (light footed cl apper
rail Yuna clapper rail (Rallus longirostris yumanensis))
San D ego Los Angel es
300 5
RAPD AMDVA , light footed cl apper
rail 80% (P<0. 001),
20% , Yunma cl apper rail
58. 2% (P<0.001), 7. 4%
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34. 4%

AMDVA (Gesel et al.,1997)
84% 16% ( P=0. 001))
5-30

, Inter-Snple Sequence Repeats (I-SSR
S npl e sequence repeats (SSRS) 1-5

DNA sequences (microsatellite sequence) (Litt and Lutty,

1989) PCR DNA anplification DNA
nar ker (Qupta et al., 1994; Zietkiewez et al., 1994; Sanchez et
al.,1996). Inter-Snple Sequence Repeats (I-SSR) pri mer

PCR genone DNA RAPD

, primer PCR pri ner
tenplate DNA anneal i ng
(annealing tenperature: RAPD 36 , |-SSR 52 ) RAPD
| -SSR

(Senior & Heun, 1993; Wi & Tanksl ey, 1993; Saghai-Maroof et al ., 1994,
Roder et al., 1995)

( , 1993)

( , 1993)
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12

(

kar powi ))

RAPD PCR -SSR

(Korean ring-necked pheasant (Phasianus col chi cus

(Phasi anus col chi cus)

() ,
, 1991). 1997 2 1998 2 2
1 1
()
4 : 9 :
10 , 11 ,
13 (Fig. 51).
(Domesticated Korean pheasant (Phasi anus col chi cus
kar powi ))
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(Chinese ring-necked pheasant (Fharsianus col chicus
torguat us))

(Phasi anus col chi cus)
(Wodard et al.,
1993).
96

(Melanistic mtant pheasant (P. col chicus
mut. tenebrosus))

(Phasi anus col chi cus)
1910 (Geen, 1993;
Wodard et al., 1993).
96

(XL Wi te pheasant (Phasi anus col chicus mut))

(Phasi anus col chi cus)

1930 (Shell ey, 1935;
Wodard et al., 1993).
( ) (Wttle) . 96
XL Wii te Pheasant 8
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(Southern G een Pheasant, (Phasi anus col chi cus
versi col or))

(, 1991). () ,
96
2
(Paci fic Copper P., (Syrnaticus soenmmerri ngi
subr uf us))
(Long-tail ed
pheasant, Syrnaticus) 5 (Scintillating

Copper (S. s. scintillans), Soemmering's QCopper(S. s. soenneringi),

ljima Copper (S. s. ijimae), Shikoku Copper(S. s. internedius)

Paci fic Copper(S. s. subrufus)) (Keith, 1993).
( )
Pacific Copper (S s. subrufus) 96
1

(Hybrid nmixture of Melanistic mitant < X Donesticated

Korean ring-necked pheasant ¢ and ot her subspeci es)

1997
1998
(Ml ani stic mitant <) (Domest i cat ed Korean ring- necked
pheasant ¢) hybrid
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Figure 5-1. The sanpling site of Phasianus col chi cus karpowi .
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, vi al
-20
2 nm ( ) 3
cc EDTA contained bottle ( , )
Tabl e 5-1. Pheasants in DNA anal ysis experi nent.
Soeci es Nb. (sex ratio) Sanpl e nat eri al
Yangpyung habi t at 4 (92 22) l'iver
Changnyung habi t at 9 (91 ¢28) l'iver
Sacheon habi t at 7 (95 22 l'iver
Kor ear SeoSan habi t at 1 (¢9) l'iver
Danyang habi t at 7 (93 24) l'iver
Koheung habi t at 9 (43 26) l'iver
Haenam habi t at 9 (94 ¢5) l'iver
Hongcheon habi t at 9 (92 27) l'iver
subtotal 55
Kor ean- O 8 (94 24) bl cod
R ngneck’ 8 (94 24) bl cod
Mit ant * 8 (94 24) bl cod
Wi t e 8 (94 24) bl cod
Geen Pheasant® 2 (91 21) bl cod
Copper Pheasant’ 1 (9) bl cod
Hybrid mxture’ 3 (9) bl cod
Tot al 93

1 2

Korean ring-necked pheasant,
Chi nese ring-necked pheasant, *

Donesti cated Korean

ri ng-necked pheasant,
Ml ani stic mutant pheasant, ° XL white pheasant,

3

6

Southern Geen pheasant, ' Pacific Copper pheasant,® Hbrid mixture (Hybrid of

Mel anistic nutant < X Donesticated Korean pheasant

- 183 -

¢ and other subspeci es).



3. DNA extraction

DNA 2 . 1997-1998
98 7-8 . 1999
9 9 . DNA -2

powder DNA
0.5 cell lysis buffer 0.75 (320
nM Sucrose, 1% (v/v)Triton X100, 5 nMMWdA2, 10 nM Tris-HJ, pH 7.6)
(2500 g, 10
) 3 lysis
pellet  TEN buffer (0.1 MNad,
10 mM Tris-Hd, pH 8.0, 1 nM EDTA pH 8.0) 1500g 10
(4 ) . pellet  extraction buffer

(TEN buffer 375 , 10% sodi um dodecyl sulphate (SD§ 25 , 20 ny/

proteinase K5 ) 56 water bath 2
5MNad 160 12, 000g 10
t ube , 2 100% et hanol DNA
pel | et TE buffer (10 nM

Tris-HJ, pH8.0, 1 nMEDTA pH 8.0)

4. Inter-Snple Sequence Repeats (I-SSR Priner

-SSR primer (Table 5-2) British Col unbi a
Bi ot echnol ogy Laborat ory 16-22 Nucl eoti des
Prinmer (UBC set #9) . 24 pri nmer ,

Korean ring-necked pheasant, Chinese ring-necked pheasant, Ml anistic
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mut ant pheasant, XL white pheasant 1
priner screening , DNA ,

8 pri mer

Table. 5-2. Priners used in the present study (derived fromUBC set #9)
R purine; Y pyrinmdine; * selected primers for PCR anplification.

Types N. Sequence
813 CIC TCT CICTCT CIC TT or (CI)sT
814 CIC TCT CIC TCT CIC TA
815 CIC TCT CIC TCT CIC TG
816* CAC ACA CAC ACA CAC AT
817+ CAC ACA CAC ACA CAC AA
822 TCT CTC TCT CIC TCT CA
823+ TCT CTC TCT CIC TCT CC
824 TCT CIC TCT CIC TCT GG
827 ACA CAC ACA CGAC AA GG
828 TGI GG TG GIG T GA
D'nuc! ot de 830 TGI GIG TG GIG T GG
pri ner
834* AGA GAG AGA GAG AAA GfT
835* AGA GAG AGA GAG ARA GrC
836* AGA GAG AGA GAG AARA GrA
842* GAG AGA GAG AGA GAG AYG
843 CIC TCT CIC TCT CIC TRA
845 CIC TCT CIC TCT CIC TRG
846 CAC ACA CAC ACA CAC ART
854 TCT CTIC TCT CIC TCT GRG
856* ACA CAC ACA CGAC ACA CYA
859 TGI GG TG GIG T GC
Trinucl eoti de 864 ATG ATG ATG ATG ATG ATG
prine 866 CIC CIC CIC CIC CraCtC
Qhers 899 CAT GGT GIT G3T CAT TGT TCC A
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5. 1-SSR PCR Anplification

DNA 100 u M dNTP (dATP, dCTP, dGIP,
dTmP), O0.75uM primer, 1.5nM 10 X PR reaction buffer (Tris-HJ 75
mypH 8.8, 20 nM (NH).SQ, 0.01% Tween 20), Md: 1.5nM 2 BSA
(Bovine  Serum Al bunin), AwliTag DNA  polynerase  (Advanced
Bi ot echnologies, W) 0.8 unit/Reaction, Tenplate DNA 25 ng

volume 25 . PR M Research PTC200 thermal cycler
, 94 5 , 94 30 denat urati on,
52 30 anneal i ng, 72 1 ext ensi on 45 cycl es
cycle 72 10 final extension
6.

Loading buffer (EDTA 1nM Sucrose 40% Bronophenol -Bl ue 0.025%
Xyl ene Cyanol e 0.025% 1.5 | -SSR PCR product 8 1X
TBE buffer (890 mv Tris-Base, 890 nM Boric Acid, 20nM EDTA - 2HO

2% agarose gels | oading 150 V 3
et hi di um broni de W
DNA S ze Mrker
pGEM si ze | adder DNA narker (Pronega, USA)

Shannon' s Information index (Lewontin, 1972) ,
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13 , 91

Anal ysis of Ml ecular Variance (AMOVA) (Excoffier et al., 1992)
. AMDVA : ,
Excof fier (1992)

(9st) ( , 1999).
Excof fi er (1992) di st ance (distance matrix)
) AVDVA , AMDVA
Table 5-3
(group) AMDVA
7 ( ) , , :
, , ) ,
4 ( , , , )
(subgr oup)
1
AMDVA 93 , 15
( 8 , 5 , :
91 , 13 ( 7 ,
4 , )
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- Excoffier ‘s distance = n (1 - no/n) (Formul a 5-1)
n : total nunber of polynorphi smband positions

Ny : the nunber of narkers shared by the two individual s

Table 5-3. General design for hierarchical analysis of nolecular
variance (AMDVA).

Source of variance d.f. MED Expected MD
Anong regi on G-1 MDD (AQ o +n' o'+ n'oa
Anong popul ati on :

. .gpp. > lg-G MED (AP VG o’ + nov’

w thin regions 1

Among i ndi vi dual s ,

o _ N- > Ig MD (VP 0

within popul ation

Tot al N-1

G : nuniber of regions
Ig : nuniber of populations at gth region
N: total nunber of individuals

Genetic D stance

Genetic distance Nei (1972 , UPQWA
(unwei ghted pari-group nethod with arithnetic nean, )
boot st r appi ng
100 data set
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1
|- SSR band
24 pri nmer priner screen 8 pri ner
15 ( 8 : 1 : 5
hybrid 1 ) 93 UBC 816 31 band, WBC 817
35 , WBC823 32 , UBC834 44 , WBCB8K 45 , WBC 836
, UBC 842 52 , UWBC 856 42 322
(pol ynor phi c) ( monoror phi ¢)
(Fg 5-2).
( ) 1-SSR
15 ( ), 93
1
13 , 91 -SSR

Shannons' s Informatioin Index (Lewontin, 1972)

(Tabl e 5-4).

0.175-0.324

0. 324
, 0.175
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M12 3456 7 89 10 11121314151617 18192021 2223242526272829303132 M

2. 64kb
1. 19kb
. - —
e (- o P e p—— ~0.67kb
‘" "";_-;_-‘———-—--.-- ————— e — ] ——— i — 0. 46Kb
0. 35kb
M33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 M
. J ~2.64kb
B ~1.19%b
- —— — S T ——— -
~0.67kb
el dmbed b gt ™ os dod i T TR R v - 0. 46kb
i = — — — e ——
~0.35kb
M 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 M
~2.64kb
~1.19%b
T e - ~0.67kb
— - — - -
b gt Sp it B St | 1o 4 dod ged 0. 46kb
- ~0.35kb

Figure 5-2. -SSR banding pattern Phasianus col chicus subspecies for
with primer UBC 856.

M : pGEMDM\A si ze nar ker Lane 41~44 : Yangpyung habitat (Korean ring-necked pheasant)
Lane 3 : Pacific pper pheasant Lane 45~53 : Changnyung habitat (Korean ring-necked pheasant)
Lane 4~11 : Mlanistic mitant pheasant Lane 54~60 : Sacheon habitat (Korean ring-necked pheasant)
Lane 12~19 : XL Wi te pheasant Lane 61 : SeoSan habitat (Korean ring-necked pheasant)
Lane 20~27 : (hinese ring-necked pheasant Lane 62~68 : Danyang habitat (Korean ring-necked pheasant)
Lane 28~29 : Southern Geen pheasant Lane 69~77 : Koheung habitat (Korean ring-necked pheasant)
Lane 30~37 : donesticated Korean ring-necked pheasant Lane 78~86 : Haenamhabitat (Korean ring-necked pheasant)
Lane 38~40 : Hybrid mixture Lane 87~95 : Hbongcheon habitat (Korean ring-necked pheasant)
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Table 5-3. Genetic Variatiion for Loci in S ngle-Population wth
Shannons's Informatioin Index (1) and wthin population

vari ance.

Popul at i on/ subspeci es | Vari ance

Mel ani stic Mitant 0.299 254. 500

Wi te Mit ant 0. 286 243.125

Chi nese ri ng- necked 0.324 271. 250

Sout hern G een 0.028 6. 500

Donest i cat ed Korean ri ng-necked 0.278 236. 750
Hybrid mixture 0. 2036 68. 667

Yangpyung i n Kyunggi Provi nce 0. 1922 86. 750

Changnyung i n KyungNam Pr ovi nce 0.213 203. 778

Sacheon i n KyungNam Provi nce 0.221 164. 858

Kor ean . .

fi ng- necked Danyang in ChoongBuk Provi nce 0.175 141. 714
Koheung i n JunNam Pr ovi nce 0.248 243. 778

Heenami n JunNam Provi nce 0.183 183. 556

Hongcheon i n Kangwon Provi nce 0. 257 245, 111
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13
13 ( ) ANVDVA
, 16% 84%

(Table 5-5: 13

Table 5-5. Analysis of Ml ecular Variance (AMO/A) for 13 subgroups, 91
individuals of Phasianus colchicus subspecies, using 322

| - SSR nar kers.
o Vari ance %of total
Source of variation df SO MBD ) P-val ue
conponent vari ance
Vari ance anong
) 12 839.467 | 69. 956 5.741 16. 00
popul ati on
Variance wthin
: 78 | 2350.335 | 30.133 30.133 84. 00 <0. 001
popul ati on

* Total pheasant sanples are divided into 13 subgroups (91 individuals) of fifty
four  Korean ring-necked pheasants from seven habitats, eight donesticated
Korean ring-necked pheasants, three hybrid mixtures, eight Chinese ring-necked
pheasants, eight Wite Mitant pheasants, eight Ml anistic Mitant pheasants, and
two Southern G een pheasants.

** Measurenents include: degrees of freedom (df), suns of squared deviations
(S, and nean squared deviations (MD). P-value represents the probability
that by chance a nore extrene vari ance conponent woul d be observed conpared to
anull distribution generated from21000 random pernuati ons of the data matrix.

AMDVA : 5. 92%
13 (
) (Table 5-5: 16%

(Tabl e 5-6: ).
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Table 5-5. Analysis of Mlecular Variance (AMO/A) for seven habitats,

fifty four individuals of Phasianus col chicus karpow , using
322 |- SR markers.
o Vari ance %of total
Source of variation df SO MBD ) P-val ue
conponent vari ance
Vari ance anong
| ati 6 240.0304 | 40.005 1.699 5.92
popu a I.On. <0. 001
Variance within
) 47 | 1269.5437 | 27.012 27.012 94. 08
popul ati on
AMOVA )
12. 14% (Tabl e 5-6: 5.92% 2
(Table 5-7. ).

Table 5-7. Analysis of Mlecular Variance (AMDVA) for fifty four Korean

ring-necked pheasant from seven habitats and eight
domesticated Korean ring-necked pheasants, using 322 |-SSR
nar ker s.
o Vari ance %of total
Source of variation df SO MBD ) P-val ue
conponent vari ance
Vari ance anong
| ati 7 402.981 | 57.569 3.854 12. 14
popul ati on
Variance within <0. 001
. 54 1506.294 | 27.894 27.89%4 87. 86
popul ati on
( ), ,
, 13.46%
(Table 5-7: 12.14%
(Tabl e 5-8. , ).

- 193 -



(Tabl e 5-6)
) (Tabl e
5-7, 5-8) ,
(5.92% 2

Table 5-8. Analysis of Mlecular Variance (AMDVA) for fifty four Korean
ring-necked pheasant from seven habitats, eight donesticated
Korean ring-necked pheasants and three hybrid mxtures, using
322 |- SR nar kers.

Vari ance %of total

Source of variation df SO MBD ) P-val ue
conponent vari ance
Vari ance anong
| at 8 474.8551 | 59. 357 4, 3729 13. 46
popu a I.On. <0. 001
Variance wthin
: 56 | 1574.9603 | 28.124 28. 1243 86. 54
popul ati on
( L L L 4 )
, 12. 5%
, 9.33%
(Tabl e 5-9. ).
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Table 5-9. Analysis of Ml ecular Variance (AMO/A) for 13 subgroups, 91
i ndi vidual s of Phasianus col chicus subspecies in 2 groups as
Korean Pheasant G oup® and Forei gn Pheasant Goup®’, using 322

| - SSR narkers.
o Vari ance %of total
Source of variation df SO MBD ) P-val ue
conponent vari ance
Variance anong groups| 1 236.2176 | 236. 218 4. 8098 12. 48 =0. 008
Vari ance anong
popul ation wthin 11 | 603.2493 | 54.841 3. 5951 9.33 <0. 001
gr oups
Variance within
) 78 | 2350.3353| 30.133 30. 1325 78.19 <0. 001
popul ati on

Korean Pheasant Goup® is conposed of donesticated Korean ring-necked pheasant,
hybrid mixture, and Korean ring-necked pheasants from seven habitats such as
Yangpyung, Changwon, Sacheon, Danyang, Koheung, Haenam and Hongcheon.

Foreign Pheasant Goup’ is conposed of four foreign subspecies of Phasianus
colchicus karpow such as Ghinese ring-necked pheasant, Mlanistic mtant
pheasant, XL white pheasant and Sout hern green pheasant.

( 7 ),
, 17. 32%
4. 46% (Table
5-10: : , ( )
). (Tabl e
5-9) ’ (>12.5%
(<9.33%
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Tabl e 5-10. Analysis of Ml ecular Variance (AMO/A) for 13 subgroups, 91
i ndi vidual s of Phasianus col chicus subspecies in 3 groups as
WId Korean Pheasant G oup’,

Forei gn Pheasant Qoup® and M X
Qoup’, using 322 |-SSR narkers.

o Vari ance %of total
Source of variation df SO MED ) P-val ue
conponent vari ance
Variance anong groups| 2 420. 0953 | 210. 048 6.6714 17.32
Vari ance anong
popul ation wthin 10 | 419.3716 | 41.937 1.7179 4. 46 <0. 001
gr oups
Variance within
) 78 |2350.3353| 30.133 30. 1325 78.22
popul ati on

WId Korean Pheasant Goup® is conposed of Korean ring-necked pheasants from seven

habitats such as Yangpyung,

Hongcheon

Changvon,

Sacheon,

Danyang, Koheung,

Heenam and

Mx Goup' is conposed of donesticated Korean ring-necked pheasant and hybrid

m xt ure.

18. 37%

(< 9.33%.
) 3

(Tabl e 5-11:

(> 12.5%

(>17.32%

).

4. 92%

(Tabl e 5-9)
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Table 5-11. Analysis of Ml ecular Variance (AMO/A) for 13 subgroups, 91
i ndi vidual s of Phasianus col chicus subspecies in 2 groups as
Wl d Korean Pheasant Qoup’ and Foreign-Mx Pheasant @ oup®,
usi ng 322 | -SSR narkers.

o Variance | %of total
Source of variation df SO MBD ) P-val ue
conponent vari ance
Variance anong groups| 1 361. 7416 | 361. 742 7.2164 18. 37
Vari ance anong
popul ation wthin 11 | 477.7252 | 43.430 1. 9343 4.92 <0, 001
gr oups
Variance within
) 78 | 2350.3353| 30.133 30. 1325 76. 71
popul ati on

Forei gn-M x Pheasant Goup® is conposed of Foreign

4
4
6
(Tabl e 5-12.
(Tabl e 5-8)

Table 5-12. Analysis of Mlecular Variance (AMDVA) for

Pheasant Goup’ and Mx G oup’.

subspeci es of Phasi anus col chi cus kar pow
domest i cated Korean ring-necked pheasant
hybrid mxture (3 individual s), using 322 |-SSR markers.

5. 76%

(13. 46%

four

foreign

(26 individual s),

(8 individuals) and

Vari ance

%of total

Source of variation df SO MBD ) P-val ue
conponent vari ance
Vari ance anong
| ati 5 237.695 | 47.539 2.132 5.76
popul ati on
Variance within <0. 001
31 | 1080.792 | 34.864 34. 864 94. 24

popul ati on
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3.37% (Tabl e 5-13:
4 ). 4 :

(<5.76%

Table 5-13. Analysis of Mlecular Variance (AMOVA) for four

subspeci es of

foreign

ei ght Chinese ring-necked pheasants, eight

Mel ani stic mutant pheasants, eight XL white pheasants and
two Sout hern green pheasants.
o Variance | %of total
Source of variation df SO MBD ) P-val ue
conponent vari ance
Vari ance anong
| ati 3 128.3952 | 42.798 1. 2275 3.37
popualon =0.023
Variance within
. 22 775.3750 | 35.244 35. 2443 96. 63
popul ati on
Nei  Genetic D stance ( )

15

Nei ‘s di stance (1972)

genetic distance matrix (Table 5-14)

0. 093

dendr ogr am
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0.029 ,

0.05

3 0. 057, 0. 025

(genetic di stance=0. 085)

(n=1)
(genetic
di st ance=0. 3165) ,
(Long-tail ed pheasant: Syrnmaticus soemmerringi subrufus)

(n=1)

(genetic distance=0.097),
(genetic distance=0. 3628)

(n=2)
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Table 4-11. Genetic Distance Mtrix of Phasianus colchicus
habi tat s and Phasi anus col chi cus subspeci es.

YA T WO RC JAP DM MX GP KON KC s Qb JKH JHN KHC
YA 0.0000
MJT 0. 3499 0. 0000
WAT 0.3658 0.0283 0.0000
RNC 0.3438 0.0268 0.0292 0.0000
JAP 0.4523 0.1231 0.1233 0.1245 0. 0000
DOM 0. 3803 0. 0409 0.0418 0.0358 0.1173 0. 00000
M X 0.4081 0.0744 0.0733 0.0594 0.1852 0.0760 0.000

GYP 0.3348 0.1015 0.1259 0.0992 0.1693 0. 1216 0.1168 0. 0000

KGONO. 3575 0. 0733 0.0900 0.0778 0.1269 0. 0886 0.1034 0.0502 0.0000

KSC 0.3566 0.0928 0.1122 0.0983 0.1288 0. 1132 0.1262 0.0572 0.0335 0. 0000

CSS 0. 4133 0. 1652 0.1850 0.1667 0.2339 0.1806 0.1672 0.1287 0.0881 0. 1054 0.0000

Q\D 0. 3504 0.0779 0.0911 0.0809 0.1290 0.0922 0.1048 0. 0563 0.0324 0.0379 0.1029 0. 0000

JKH 0.3192 0. 0636 0.0814 0.0620 0.1386 0.0855 0.0891 0.0515 0.0400 0.0349 0.1065 0. 0459 0.0000

JHN 0.3329 0. 0675 0.0845 0.0713 0.1401 0.0886 0.0888 0. 0489 0.0299 0.0370 0.0798 0.0312 0.0299 0. 0000

KHC 0. 3143 0. 0818 0.1008 0.0797 0.1579 0. 1100 0.0981 0. 0415 0.0446 0.0390 0.0996 0. 0474 0.0271 0.0257 0.0000

kar pow

YA Pacific Qopper; MJI Ml anistic nutant; VT XL white; RNC Chi nese ri ng- necked;
JAP Sout hern G een; DM Donesti cat ed Korean ring-necked; MX Hybrid mixture; GrP
Yangpyung i n Kyunggi ; KON Changwon i n KyunghNam KSC Sacheon in Kyungham CSS
SeoSan i n ChoongNam QN\D Danyang i n ChoongBuk; JKH Koheung i n JunNam JHN Haenam

in JunNam KHC Hongcheon in Kangwon.
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Figure 5-3. dendrogram based on UPGWA of Phasianus col chicus karpow
habi tat s and Phasi anus col chi cus subspeci es.

The nunbers at the forks indicate the nunber of tines the group consisting of the
spei ces which are to the right of that fork occured anong the trees, out of 100.00
trees.

YA Pacific Qopper; MJI Ml anistic nutant; VT XL white; RNC Chi nese ri ng- necked;
JAP Sout hern G een; DM Donesti cat ed Korean ring-necked; MX Hybrid mixture; GrP
Yangpyung i n Kyunggi ; KON Changwon i n KyungNam KSC Sacheon in Kyungham CSS
SeoSan i n ChoongNam QN\D Danyang i n ChoongBuk; JKH Koheung i n JunNam JHN Haenam
in JunNam KHC Hongcheon in Kangwon.
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(n=1) 7
AVDVA ,
5.9% (Tabl e 5-6)

(Fg. 53 8
(geneti ¢ di st ance=0. 106)
, (n=1)

(genetic di stance=0. 05)

, Qesel (1997)
5-30 5

ri ng- necked pheasant (Phasi anus col chi cus) 16%

San D ego Los Angel es 300
light footed clapper rails (Rallus longirostris |evipes)
Nusser (1996) 20% ( P<0. 001)
d esel (1997)

. Haig (1994)

red- cookaded woodpeckers (Picoides borealis) 14
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3. 7%

AVDVA ( 4
(Table 5-9, 5-10, 5-11),
4
(Fig. 5-3)

Fig. 5-3 Tabl e 5-12, 5-13

hybri d

, 1996 1999
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4

1996)

5-5: 5.929%

di st ance=0. 3624)

(n=1). AMDVA

AVDVA
3. 37%

light footed clapper rails (Nusser et al.,

(58.2% , (Tabl e
(Fig. 53 5
(genetic
4 ,
(Fig. 54 3
(genetic di stance=0. 1316) 3

- 204 -
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AVOVA (Tabl e 5-10, 5-11). (
7 ) ( 4 )
17% ( 4%
(Tabl e 5-5: 5.92%
(Table 5-13: 3.37% ,
, , , 4

(Fig. 5-3)

Boot st r appi ng ,

( 100%). , , 3

( 98%. Nusser (1996) [ight
footed clapper rails (Rallus longirostris |evipes)
, Yuna cl apper rail
58.2% (P<0.001), light footed clapper
rail 7. 4%
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-SSR

(Tabl e 5-5),

Qapper rails Nusser
(1996) :
(Nei, 1973) 0.022 0. 066
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94.1%
(#st) 5.9%
LPGVA

0.05
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) ) )
9.6% (ost) 3.4%
( ) )
3 (genetic distace=0.029),
: 3 (
0. 348; 3 : 0.132). 4
3
4
, ) 3
4

(Phasi anus col chi cus subspeci es)

17% ( / 4%
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Figure 6-1. Seminar with farmers about pheasants breeding.
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Tabl e 6-1. Measuring standards of rel easi ng pheasants due to ages.

- 228 -

Gade Wi ght (Q) Wng length (mm) Tail length ()
Age mal e femal e nal e femal e mal e fenal e
1vk. 30-50 30-40 50- 65 50- 60 20-25 10-15
2vks. 50- 70 40-50 65- 85 60- 80 25-35 15-20
3vks. 70- 100 50-70 85- 100 80- 100 40-55 20-35
4vks. 100- 300 90- 120 110- 120 100- 120 55-90 35-55
6vks. 300- 400 180- 280 130- 170 140- 160 90- 100 60- 85
8vks. 400- 500 280- 380 170- 185 160- 170 100- 140 85-100
10vks. 500- 650 380- 460 185- 200 170- 185 100- 160 100- 140
12vks. 650- 800 460- 520 200- 215 185-195 100- 160 100- 150
14vks. 800- 900 520- 600 215-230 195- 205 100- 160 100- 150
16wvks. 900- 1, 000 600- 650 230-235 205-210 100- 200 100- 150
18wks. |1,000-1,100| 650-700 235-240 210- 215 > 200 150- 200
20vks. |1,100-1,200| 700-750 240- 245 210- 215 > 250 > 200
22vks. | 1,200-1,300| 750-800 240- 250 210- 215 > 300 > 200
24vks. | 1,200-1,350| 750-800 240- 250 210- 215 > 350 > 200
Canni bal i sm
Canni bal i sm
Canni bal i sm
Canni bal i sm ,
Canni bal i sm , Canni bal i sm
3 (Tabl e 3-15. )



O Canni bal i sm

1) 12 16

12 16
Cannibalism 1 3
2) 16 22
2 97 18 (
15 ) 2
3 [] ’
. 16
22 Cannibalism 1 2
3) 22
22 : 16 22

22

Cannibalism 1

- 229 -



(. 1993).

1, 300

- 230 -



Tabl e 6-2.

Tabl e 6-2. Forage consune and cost for each pheasant.

Accumul at ed consune Accumul at ed cost
Gade Gnsune (g) (9 (vion)
rge nal e fenal e nal e fenal e nal e fenal e
Ivk. 21 24.5 21 24.5 7 8
2vks. 47 30 68 54.5 23 19
3vks. 40 40.5 108 95 37 33
4vks. 123 107 231 202 80 69
8vks. 1,094 746 1,325 948 451 322
12vks. 1,129 1,330 2,454 2,278 825 765
16vks. 2,330 1,502 4,784 3,780 1, 607 1,270
20wks. 2,263 1,390 7,047 5,170 2,368 1,737
24wnks. 2,263 1, 340 9, 310 6, 510 3,128 2,187
lkg 340 % . 1 1
(9, 31090/ 180 ) 51. 79 , 1 1
(6,5100/ 180 ) 36. 29 . 1
(51.7gx0.34 x180 ) 3,164 , 1
(36.2g%x0.34 x180 ) 2,245 . 6 1
{ (3,164+2,245)/2} 2,700
= g/dayx0.34 /gx180
4) .
- ( 1 )- 1kg 344 (1 2
)-1kg 340 (2 )- 1kg 336
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10%

250W , 150 1
90 (3 )
( 3 )
= 1IKW  36.7
1 /150 ( 250Wk24 )= 6KW

= 6KWx 36. 7 =220.2

1 /1 (220.2 /150 )=1.5
3 =135
3
1, 000 120,000 , 3,000 150, 000
, 5,000 250,000 , 10,000 400, 000
1 30,000 . 1,000 3, 000
5, 000 20
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10, 000 80

1 30,000 . 6
50% ,
5,000 100 , 10,000 120

1, 000

40 , 3,000 80 |,

5%
1, 000

Tabl e 6-3

Tabl e 6-3. Area of rearing pens depend on no. of pheasants. (unit: ni)

of pheasants
1, 000 3, 000 5, 000 10, 000
G ade

Before 3 weeks 6 18 30 60

Before 8 weeks 27 82 136 270
Ater 8 weeks 270 816 1, 360 2,720
Tot al 303 916 1,526 3, 050

10

- 233 -



5, 000

( :5mx . 20m)
150 1
100 2 100 1
Tabl e 6-4
Table 6-5

Tabl e 6-4. Rearing pens contents and cost for chicks(before 3 weeks).

Gontent s G ade O)St_ Nunfer Total C_OSt_
(won/uni t) 5,000 birds
B anket 1.8m x 20m 18, 000 7 roll 126, 000
\eneer 0. 4cmx 120cmx 240cm 10, 000 3 pi eces 30, 000
House pol e ®2. 5cmx 9m 6, 000 58 pi eces 348, 000
Tent cloth 1.8 x90m 60, 000 1roll 60, 000
Heat er 250W 8, 500 33 pi eces 280, 500
i nyl ®0. 07nm  8mx 90m 80, 000 /2roll 40, 000
Pol e 1. 5cmx 1. 5cmx 3. 6m 1, 600 10 pi eces 16, 000
Food suppl y for chicks 2,000 50 pi eces 100, 000
Vit er supply for chicks 2,500 100 pi eces 250, 000
Pen K- 500 90, 000 1 pieces 90, 000
Boi | er cenent, sandmetc . . 244, 000
total cost 1, 584, 500

Table 6-5. Measuring rearing pens and cost depend on no. of pheasants
(before 3 weeks).

f pheasants
1, 000 3, 000 5, 000 10, 000
G ade
Measuring (M) 20 60 100 200
Total cost (won) 350, 000 918, 000 1, 584, 500 3, 269, 000
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6-6

( :5mx

: 20m

1, 000

Tabl e 6-7

1, 000 4

Tabl e

Tabl e 6-6. Rearing pens contents and cost for chicks(before 8 weeks).

Qontent s G ade Qost  (won/ uni t) Nuniber Total C_OSt_
1,000 birds
B anket 1.8m x 20m 18, 000 7 roll 126, 000
\eneer 0. 4cmx 120cmx 240cm 10, 000 3 pi eces 30, 000
House pol e ®2.5cm x 9m 6, 000 58 pi eces 348, 000
Tent cloth 1.8 x 90m 60, 000 1roll 60, 000
Heat er 250W 8, 500 4pi eces 34, 000
i nyl ®0.07nMm 8m x 90m 80, 000 /2 roll 40, 000
Pol e 1.5cm x 1.5cm x 3.6m 1, 600 10 pi eces 16, 000
Food suppl y for adult 4,000 4 pi eces 16, 000
Wt er supply for adult 7, 000 4 pi eces 28, 000
Pen K- 500 90, 000 1 pi eces 90, 000
Boi | er 788, 000

Table 6-7. Masuring rearing pens and cost depend on no.

(bef ore 8 weeks).

of pheasants

—of pheasants
1, 000 3, 000 5, 000 10, 000
G ade
Measuri ng (M) 90 270 450 900
Total cost (won) 788, 000 2,364, 000 3, 940, 000 7,880, 000
3)
1,000 4 1, 000
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Tabl e 6-8

Tabl e 6-9
Table 6-8. Rearing pens contents and cost for adults (after 8 weeks).
Qontent s G ade Qost  (won/ uni t) Nunter Total C_OSt_
1, 000 birds
P pe ®2. 5cmx 6m 6, 000 68 pi ece 408, 000
Wre net 1. 8mx 30m 60, 000 5roll 300, 000
Net 9mx 100m 350, 000 3roll 1, 050, 000
\eneer 0. 4cmx 120cmx 240cm 10, 000 3 piece 30, 000
Pol e 1. 5cmx 1. 5cmx 3. 6m 1, 600 8 pi ece 12, 800
Food suppl y for adul t 4,000 4 pi ece 16, 000
Vet er supply for adul t 7,000 4 pi ece 28, 000
Vit er tank 1t 100, 000 1 pi ece 100, 000
Hse 100m 100, 000 1 pi ece 100, 000
Total cost 2,044, 800

Table 6-9. Measuring rearing pens and cost depend on no.
(after 8 weeks).

of pheasants

—of pheasants
1, 000 3,000 5, 000 10, 000
G ade
Measuri ng (M) 900 2,700 4, 500 9, 000
Total cost (won) 2,044, 800 2, 940, 000 4, 267,200 6, 288, 000
2.
6 (180 ) ) 1,000 ,
3,000 , 5,000 , 10,000
10%
Tabl e 6-10
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1, 000

7, 356 , 3,000
6,607 , 10,000 6, 443
17.7 20.2%
300 500

6,702 , 5,000
40.4 46%
1, 300

Table 6-10. Profit analysis for producing rel easi ng pheasant. (Unit:won)

Qost 1, 000 3,000 5, 000 10, 000
d ass _
wor/ uni t cost cost cost cost
bi rds 1, 300 1,300,000 | 3,900,000 | 6,500,000 |113, 000, 000
et nai n f orage 2, 700 2,700,000 | 8,100,000 | 13, 500, 000 | 27, 000, 000
S
. sub forage 270 270, 000 810,000 | 1,350,000 | 2, 700, 000
or
nedi ci ne 30 30, 000 90, 000 150, 000 300, 000
(st | Man
electricity 135 135, 000 405, 000 675,000 | 1,350,000
for age
gas 120, 000 150, 000 250, 000 400, 000
pro | nent
reducti on 318, 000 622, 000 980,000 | 1, 744,000
duc
labor hired| 30,000 0 0 600, 000 | 2, 400, 000
tion Total 4,873,000 | 14, 077,000 | 24, 005, 000 | 48, 894, 000
sel f-1 abor 30, 000 1, 200,000 | 2, 400,000 | 3,000,000 | 3, 600, 000
fund 244, 000 704,000 | 1,200,000 | 2, 445,000
| and 1, 000 303, 000 916,000 | 1,526,000 | 3,050, 000
Tot al 6, 620,000 | 18, 097, 000 | 29, 731, 000 | 57, 989, 000
Production cost per
7,356 6, 702 6, 607 6, 443
pheasant

- 237 -

Froducti on cost per pheasant is cdcdated wth lethd ity 10%

Incone =tatad incone-cost for nanegenert / Rrofit =tatad incone-cost for producti on

Qost for managenent : DOrect cost consune for production.

Qost for production : Total cost for production factors include nanagenent cost.



(1992) 58%
: (40.4 46%

. 20% , 50% 100%
Tabl e 6-11
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Tabl e 6-11. Pheasants price suggested by supplier. (Unit:won, pheasant)

Producti on pl anni ng 1000 3,000 5, 000 10, 000
per pheasant
Product i on cost 7, 356 6, 702 6, 607 6, 443
PC - 12 8, 827 8, 042 7,928 7,731
Expect ed
PC - 15 11,034 10, 053 9,910 9,664
cost
PC-20 14, 712 12, 404 13,214 12, 886
* P.C = production cost
20% 1,000 8, 827 , 3,000
8,042 , 5,000 7,928 , 10,000 7,731
50% 100% 9, 664
14,712
20% 50%
, 100%
20 30% ,
20. 7% , 1996)
100%
10,000 15, 000
2 100, 000
3
50% 15, 000
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( , 1998) 25, 769, 000
70%
Table 6-12 1,000 10, 000
. 1,000
25, 394 , 3,000 12,714 , 5,000
11, 761 , 10,000 9,020
1, 000 10, 000
3,000 5, 000
13, 000 12, 000
3,000 13, 000

Tabl e 6-12. Expected price for producing profit.

(Uni t : won)
Nb. of pheasants 1, 000 3, 000 5, 000 10, 000
Production cost per pheasant 7, 356 6, 702 6, 607 6, 443
Expected profit per pheasant 18, 038 6,012 5, 154 2,577
Expect ed price 25, 394 12,714 11, 761 9, 020
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Table 6-13. Measuring standards of releasing pheasants according to
ages.
G ade Vi ght (Q) Wng length (mm) Tail length (rmm)

Age nal e fenal e nal e fenal e mal e femal e
14vks. 800- 900 520- 600 215-230 195- 205 100- 160 100- 150
16wvks. 900- 1, 000 600- 650 230-235 205-210 100- 200 100- 150
18wks. |1,000-1,100| 650-700 235-240 210-215 > 200 150- 200
20vks. |1,100-1,200| 700-750 240- 245 210-215 > 250 > 200
22vks. | 1,200-1,300| 750-800 240- 250 210-215 > 300 > 200
24vks. | 1,200-1,350| 750-800 240- 250 210-215 > 350 > 200

Tabl e 6-13 14 24
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5% , 10%

Tabl e 6-14

Tabl e 6-14. Grade of Cannibalismin reared pheasants.

on.
Feathers condition of pheasants
G ade
1st heal thy birds with perfect feather condition
ond 1) 0 2 weeks old : healthy birds wth damaged on head f eat her
n
2) nore than 2 weeks : danaged on back feather |ess than 20%
g 1) 0 2 weeks old : danaged on head feather, show ng skin
3r

2) nore than 2 weeks : danaged on back feat her between 20%50%
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