X
O
>
fufre
o
0K
ro
kJ
B>
an
oe
~
A
o
=
ne
&
i
P
11
M
2
1o
N
Jn
Ol

pal

GOVP1199803292 A /. K7
L3

V.2
3
AFH A
SIA=XIE 0|28 IAS AMAIR Jyutn)
SME Falo 45 F7 wot o

Studies on the Development of Value-added Income Sources
Using Marginal Agricultural Land

for Villagers in Mountainous Rural Areas

21 A2S HURE AN U 25
Planting and tending of oaks in the marginal
agricultural land for Production of bed -logs for
mushroom culture

ZAUIYE 0|8t 5|7 AT BA AIH
Study on mass-propagation of highly valued herbs
by tissue culture

SHAS XISl YorHA B U FXie S84
HE

Analysis of production system and investment
efficiency of marginal agricultural land

StAsRI2| O|SAEf U Ofotzt=se| A&ty
24

The status marginal agricultural land utilization
and the marketability of alternative crops

et &4 E Ao

X ot o1 BTSN [ 5YE



H} F 8 32 A

1997 Y& $ATASHATFAYA st g2d “@AFANE o8¢

[P P—

A4S YARES A A& FA £F 3 4 AP A3
uaNE WA 2ol AEY.

HE 1 HFYDA 8Y

2. HZEP M 23 1o

1997 . 11

| Fg A7 ®: Hgdtm
X LEELTL

ZBAFAYA

FyAFNBY

2015/09/01 10:80- @A K& /810K

NZEXN BHASNE OIEE UAS YMAAS LY SHE FLUQ AS X LY HR X BAIJALE DN / SR



2
e
4o

LME “SAFAE o] &Y LAE YAUIAF AER F
5

A et A3 A HFERIMNE AS

1997 . 12 .

FAATF71EY - Aedgn

FHAE e &
FZATHYA : olETF
d T  d:0F3F
d F d:3F4
a F 94 E&9%

2015/00/01 10:50-§ & K /818 K
NZEXN  SASXE 0|88 VA4S HURS HLY SHE FQU2 A4S ST LU AP AFTHAIE DN/ s

O



ko
2
e

I A=

Jjn
olN
A,

BASAE o4 TAS YVFAT AL Fo: FuUY 4
ek Qg

L A7ge] 234 2 Fa4

U 4ol BEHUN olyUYLT s B EAHE A7 ol
A% 28D $&ATI =YBYD Uk olae WA HEo] Az o2
Holgtzs FAEYLLZ dEHE FAE ML T AAF AY 3
A2e BAE 50 U B3 olsPHoT AW $AES LY Bze 7
29 w20l AAo) 2 WHE F1 Ao ol sYTAY U g
BABANN FAL F1A%Y ol e ¥ =Y4s To2 Vs Adug =
Wold $dZAYo] F43) WobAn Uk @AHoz I BA sAWUIZ
o 15% oj4oz £Wse BABAF 43U SHA I Qe Ao)
oh ol 2e YAEAY weYere GHoz YERoTH T U9 7
Y AnE B EXY EEH o8¢ 27 £ U

BASAS gautoz wAHA, AR 5 P4 Sl 8 sEe
98 282 2T 4 ABSY, TARAHOE A v gl vls AUA
o ¥ ez WUSEE MYt e 2IRAE Fole W Fgo|
slRAY oo olgh e ebe stz @ASAY UYH BEE maw
£ Atk &, deskA YAES AUSGo] e AAE, Er) Aol T
@ EnAge 44 Fo| DAS H2ToeA AEA LEE0) M5 @AEA
ggerel g 4 9k

Z015/09/01 160:83- 8@ N @8I0

NEEX  StHSKIE 0IE8 NAS YMAF WYL SME FOUQY AS EX Y AR XFEHAE DA/ SR



HZ 4T R B2 L FEEL 71EAE YUEAS T 3P4
T FL FEAHFLRN g deiA don, 53] APddM HUdHE 7F
AAMNAFE 2 S5F H AQHe2 A3t AR V5 Foz A
o. atopolld zge AAMFE ZF ueW F213, ARF, GFANL
of F¥3ld Fdl =AY HFPAM RFEHI A d¥LES ¥ ZFER
oo 2+F f7143 dBRol= Fo 4 GeladE Ad EAEC] FFd
o AYe2RH 45kt g £o

a2y EE] 4 Y4 Ad Az oEsin glen, A N
A F) AF FEHA AFAur)Ee] ALHR Aoy A2 {FF FAF
Mz o]E9 &4 Wd U@ dFE BA gk AAFY F471¢ 2 A
7l ML, A A4t 7hg & BAA AAAMALAE AT A ¢4
o2 APYPez M YUAEY AFHQ o4E EZY F A 39, g2 A
AFY AL A Av) R AIAHE AT dF o] f FxE FUAYeIA
Ao AR ol FEE FE & UL ¥Y okl AFAY o]&E 5
FAE AT FA9 7198 4 Aok

¥Y, BIARY I FaFe B9 YU4dHez ¥y FZE + Ae
dl 1992dx FA A EuFEYo] o 26002 ged 2. EuAFo
2 B8] 7158 735 FUTHE vIRT 97iA LPFEN UdREY 5
U 8d449S F4sn Aok 23y difdo] Adzt gn APl YEF A
ool At NN F& ¥ Fukitel AL Jemz FIFFl Az, 4L
Ho g N7t & 8Lz AdHn Jdd BERAZLE 8FHE U5
A& o 15~25cmz N HlmH 237 2FH2E(ER I FAE A
& A9 $&2 AHAIEZ AR AL+E #YUY) EaAEE FUHTY
471 159 oldte] vind & Al 7hFdtch 2@ YA FACNAM o1
T EAAEE JAGASte A EANSE Fo YAZAE Y W 2 A
AZ10E B 5 AL Ao, £& € g S U £ Ae FH %
g d4Fo2 JGAYAAMS BEuAE YUu|LF 60% ojyo] ute] =&
oz YT W FAFANMY EAF Hge AAYPEY F24

4]
xe

BIB/0Q/01 1OBR- B 0w B/

NZEXN: BHSKE 0188 N4AS QAR LY S 2. AEBHABIN /I s

i
1
=l
lo
b
an
Ol
2
0
e
e



NEEXH

of Holuez slAls Hgol }i g, YR4Ss} @} AP u} 3
€9 HYrite €Y ¥ A& Pl Atk 3 oo EaALe YA g
TAES v SHEYY LY 2755 YSEHA Yoo AAHQA §
AsA ol&e A & F2 ¥ Yulgae) 2AS HAY 5 e @
ol € 5 ok

BAEA L] 8o W AFE 1) SAFA AR L F4E 253
T2 A4 z4AL 2) HAY AKZRJ FAYL 22N £ Y F2e A
3 RAEE FIE AT ALAA B4, 3) 44T 20L AW ZleAgE 3
o€ # Ak 2y 2RnFl i e BAIEXN TS A
FE A AL HAolch chuk AR WS99 s FAEAY 7
Hol g ol8y maAge] g Wolchk oY $AFA @& Y@ e
't R ATZH7L v)ulP Yol oldud IFHY AFs YR

l
lo

o

I &7/ e 9 39

L ED A%§ FUF A4 2 2oy

€ @TME & & FAFAC N 1) AAYT zold) BE 528 43}
T A 2) FUEF FY Auicl g B3 44T E zAEIALH, 3) @A)
A EY S0 dste 2zt A7 5 LAsig

43 xo g YPFe e} 144 FedUse BRrEYA
FUFE o183t = 2 AN 4AYTE T A9} Nelder
design®¥o] o8 0.5m X 0.5m (40,0008 /ha), 1m X 1m(10,000&/ha) &3
1.8m X 1.8m(%F 3,0008/ha) Ho 2 ZAsted Zzte] Yiem Ry ¢ 29
B AYEE Y&

aa, FUFF 8 Ave AYAYdM A4en de F4ug o
olAE ol&3td UL VE 42, T 2A YL L gAY uixE
ZH43D 1Y B2 FFY A4 BED 33 A7 HEANA En GASS

2016/09/01

TR XS Ay

S0I88 DAS MRS YYD SAHE FIO AS EX SO 7 HEADLE DA/ 5L



Z/} A

¢ BA%A EYY S4e UX EY @A zAMER, EFY o8
42 $EYY, 4718 ¥F EF UE, dAx: §F, @AY ol ¥R &
olg NPsH Fol T £4E AAE, & U FAFAY EF §4& d=
ez ztd vm, 2Asdd

2. ZZujEe o83 HA VAT 24 AY

2 AT A Wse 2o 1) /48 AAFY 43 R 4S8R S84,
2) oy AAzel ZANYRY 79, 3) AP 9 AT U
FAwe 8oz Yo

2 A7E LAdEdE o 4% 4Fsd s 4uRe B4
7, zAvdel o8 HFH NEF BUE ok, 2-3dEAE Oy BAF
o ZAWY 2E FUSHA BAFANNY A NP FA PP I
AAE gee DAz 979 55| ootk

1) 3 dafFe HAY
Fo)7b Hojutm, AR el glon], d4WYoly dgdHeR FHRE
7b 2AY o2 g SALAZT FAM T4 e WFE P AAT
AL $ust $EFZoz Yoz 8 FUFL FHoE e,
3] A4A7 ARHo|AY AYANZHE AT $AHe FE +HAYTS
£ 3o

2) 3 dAFe] Az 53

thakg Ag Ao e AAME £7UHTL, AEHA ZHUF NEE JE
871 98 Aok, sl gk, A A Hi EFE 9 A RN
FA AHAlZ ol9) AYS VAFE TP 89, T, FH, IIE, A6
g, $ol23 $o ARE APsAT. 22 FAE IAGFLAN FEAS

z
ool HENNBIN /SR

Jn
0o
>
1
Jo
=
ng
]
o
>
T
i
=
lo
k>
I
Ol

NEBEXN:SHHsKE 0S8 24



NEEH

TEHE TFUST B AAolM 2] olgle 4NPARE AYH 9
LT LolN B Fustct

$IAE ARE Meddn FALPAGAG Sz Ydgn 24 BR¥
olHst YA ZHYE ARG HAF YAt A PH B4 A7)
olgatct old Y WFARE 9af FPLS Yxsgon YEITAE
ANEE ol g3t EFEUE WOIFAUY. £3] £3E7 FUANY Sojuz
detEe 13hd o) ol 4d Aol 4ZY AZE ol g3lg ).

3) ¥ 3 ¢ wolAN Y

FTF AE 8 YA A4 A8 FFE Y3l HARLH FaE
T YU NY $F3 Y 2Pl S 2 AU BuE, 29,
Aoks, TR T 439 FAE SUSAG £7E EAEL U M
4T YgaolA MUY HeHad F, 44T F¢ 28 2o g3tor}
opal o] AHg-s ot

4) 2 Y =0 74

Yoz HEAe dFFY PYog MY Qe P2 Z4d 3
HEA AL Y AMgsigich YAl oz Ytz MS J|Euixe] BASH
NAAE TEHE dE322 ANesld 713 $& A £52 g4s8n, o|F 2
2 e T3 AHY =A¢ FYsAh

3. 87 TR} 44 AA #Y % FAY A YE
€ 479 FHE (1) €AY ddH 289 FAY gBYNe 243,
@) BAFANN FFeUde =g SAES AN R4 A28 £ Q
< 2492 Jgeted
AN L AT VATA AAH g4 AEE FXE YA A4
Uy §x8 Y4 RAREE ¥RE Tl EAHYD odE e s
Gzl g A S ¥ WIA LS A8 R 5302 A5PuUR

SOIR/QG/0T TORE- SO R A

S 0S8 UAS AUFAS NL Y SMUE FUQ AS ZA LN FFHAE DA/ 52

&



NEEH

£ 498,

Y A s A% BHos PrAUuRE A2 g4, B
Harg 98 AFHAG. A2 ASE FFHH0] 10~20cmAtel, Pol7} 1.2m
2 ZAS}UD, A TFAHO WemHE Yoy} 18mE ZAsie], Uoj)
45e YxAHzZ zAVGR FHYARUTG. oA 3% sHgon, SA4x
¢ £5YPAZS} YRFEASAS S AWAYT Wao), RES] TAES
2 A¥ 99 ARE 2UL B4 YSaA.

4. FFVAEA Aejsk FUY =}

BAEA] &uds AMested oA $2 Ut A FAUE @A
A9 WH, XYY A ojfAeio] thP FAL S FHFFAEA
g A4E R FFEATATL 7HAD Ae ARFAY 7% dig Wz -
23], FAFAY FAHY BLULE A o FAEA A
HAFEE QA A EA 0] a7E o] dFNME WARZozN ‘E1
AR, AT, ‘GRS A 73 R AFH4ENS s

AA, 12pded FFAEA] dy 2 VYA Adt <FURA>
BERAAT FO2US EAR g4 SHAEZAPY AAZ AU 2
Adxde En9 AFTE € FIFEHE d8M s §UAEH Adudx
AETE dRZAEI oY, A ze] WAfe FgEs AT R §F
E4E 98A FAQLGAA Frix FHTE ¢ FLE FAF AL P
. azln #3845 3 AAIQARE o83t AHARYE ¥
A A3

-2 vtete) 19969 @A A w2 WA 3.2%¢ 64,600hacl] @& ct. g
W AEXA A3 167%2 JERth {FFSASAC d&d) ZAR A4n @
Aol vig wnen, ¥4&E FHVASA ogdel Q@ =& dX§ Ho|x
Aol EARSY FALFUAHLE g0 7Y Aoz dqydn. AT ¥4
29 25 {7 eAEAE w2 Aol $AHozY FAHoZ ugAsA) 2
et Yoletn RFSAEN AANFANG JFYA7 BAH o2 A

A015/06/01 TOB3- 8@ X i/ &g
2 ABARE DN YR

U
=
i
o
kJ
>
Jn
0e
P
2
I
2
I
[
0
rx
]
i
=]
{0
b
an
O
B
0z
0
5%



NEEH:

oz {Y¥ Aoz A%

Ene £8-FFHFT +32F stEEYgde 44 09%, 07%2 ek
o FUERFTITE d&S 7122 ¥ o, 2010099 AW FaAF £(0)
AZ2EF)e 5L PN 10-30% F7Hg 11USHAmAN 14%n Alold Rez
ol &=l it

D5} 8 RES AviRe e 2539 AuHE W2 RE3
7t gten, §3] 190d0l¥ vj$ & F71E Bt IUAASE A 1990
d ol% I AR 19959 M5l 18497, oF 8IS 41,9808 €} 1
Hu 22 A7)0 FFo2NE VAF L 8} EAY) £l 2A F18
19953 FU F+ 8B AZ 54%, 41%0) €At F7dEAN JuYgage
A4 F7tg Aoz EAHA2Y, 2010¢d e e A Aa] FoHe] %
20% o], ok 8-2HEQ ¢ 3040% o]l FujLte] o) o]FojF Aoz B4
SAck. dxee] Fo WAFY £580] 70%E AFIstn, LAY L5
< YHERE FEU 64% FEoIT-

V. 7A@ Ggol Uy Ao

1 33 A58 3T A4 € 2330y

YA Aol e FHEE MDY A F4AUPY FF2EYL FUT 2
F o' dAXCA & ¥IALL Yo, A4 2= YFFL YHTF 4A)
Yol #A$ 9xrl & 05m HZ(40,0008/ha)e] AAFoA 713 Fgrow,
Nelder designel] &Js] AA¢ AL AAYEE Im (10,0008 /ha)o2 42
< o M3 FIH AL B

Bn AZFE UF2EL FURIL 13, 293 AAFS AFAdURt
ZF 9 FL& Aoz YgWed, olv U AMFFA d5E UFIL E
AYG AE7 § AXANFY dsiF wel ¥y 48 Aoz vepycth

gl FAFANME ol @ ofY FES ¥ HulE TSty xU)d

AOTE/OG/01 TRES SRS &R

(U
=
0l
o
BJ
>
Jin
e

AT OHYD SAE FOIY AS BX WO AT HBAHTLDA /

[=]
SHE



E e 952 HAE s o= Fx AF | FHUo] VAN HY Yx=
FAse Aol T2 WHoz Azt

§3, 21 GAFo] 713 B2 wAE §UH 2AS 47 912 A2 wA
2 ujx] B9 835%(AFFo2E 135%)e] ERvt WYY =¥ En F
Fe 259 MV & 14 EFol ARE Aoz degen, o=
ED £7E 4T gole Ay 25, 3 2L =9 viA e 33 Fol o
HHE B FF 7|&oo} gt

B L AR EY S4L 2AF A0 L AN EFl = EY
o) Hla] UYE FEH £540 1, EY AYET ¥ AR YEEeT, A
% o= ¢ 0cmE 34 WLE F Ho| R Mo FZF EF =UE 7}
An dRed, EF AYEst @7 QEd S3o o e 43 Hst o
S g

e, = @A AY EYe FED EYLE % Ed v FEFF) B
I EY AYEs ¥ol 4S9 ¥y YKo AxF Ao ekt wtA
EY 5483 5548 F349)7) 93 AES ZFeE € Yart A9 29
5 AY EY BF Axr) v 3, Yol A¥FHT @A vEd @
o2 N3A vge AlHl Fol P ALAHA A9 FRlo] ojFo] Aok & A
o2 xHg.

2. 2L 01§ A7 LAF 54 AW

Age Ao nFF S4o) o Hold 2AWY =21¥E Yae Id. 9
A AU =3¢ HEse] A HAY 22U AP 22 ALY} =
go| wo] 289t AT HEL vl&H EFITVA KA 2FZAS KA
E A$7 A, A@zP FHEY H2ol H4EFE Aok ole & A7 oUF
% PYaAe FAd F JdelEda AT

ARZFe] MG dF FHZNE AP FF, FUEH £7 TEUQA
o A% Z4o] U3 o|FAZ QoA olS9 FRHEL FAYT st
geg. 53 429 3¢ AR opel, B8 e sl AM

-9 -

2O16/AG/0T a3 A 8

N2EH 8HSKE 028 DAS AMXS LD SME FOUC AS S Yot A ASHILLEIN/SBR




NSEEH

AZE YHE & AL Aoz AzZdd. 499 71U HolEFdME GId
ZJFgoz I X9 H4JE A2 5 AT Aoz wdso 89 It
ol ¥tn MAch Aupsn Fuldie eyl siFse FEFHEA R}
o]l Hu, FofFo 9 Avlee] AARZNE wF2IE FF Y4
F Ag Aoz dEHY, FHIAT FUE uwF AN FFdH F2T
F A& Aoz Yzt HAFAZY Fee AES4Y =AuFo] ol
Fo2 AARNEY olv AAFHR E4d 7IYde Aoz dE dFTAEH
< ER3of & RHolo.

3. @A sA A AA EH L B2 584 AE

BN A5gdus @dr] SN FRESe] AAE B Y v
uh, o A8 PAlsA YUY &L Frksn Atk 2 olfE (1) FANLS
A8 FAFAY ol HAE MY B x=FYHE 878A %=, 2) AF
e 4ol A9} vjms]A AzAo] FAHoE FF 7| wEold.

¥ dFNME JEAZE dEstn FARESES 487 AE 2dg Y
d9d. 2de AUt d2e AEY ARdE 2df FRAES ¥4 2
492 FAdY A AAdE: 2de FEYZo| PATg FF FEE I
58 3783, SAEE ¥4 2de AdAAd & AR ¢ &, YxZAq%
2L HE QALY FAZYG YEFAFYSE ALY & AcE FA=H U
.

o] g AlgEe JFYUHE U vEPgLAY 2 AGAAd WHE F4
uj 4o wsio] s £AALY FEEA4L S LA A ¢¥) 94
ZAdo] SEsigen, EATE 10%7F 7HF AD3icn Jeldd. REAA
1A Yol ¥ FAFYALE Hol UG

gels A& FUo A5YAE BFHoz B o Ay 28 ALY
e SANLE YT FE7) ARG B @il o AZFALE FEH
o2 dte YUY ot ety Aoz godd.

agx, & dpdye AUt FEso d7E 1Y sneng, ¥

-10 -

ZO1B/09/01 10058

B R N R RN

E0/88 DAS YUTS WL SHE T AS B2 Yo 17 HEARE DN/ 52



NEEX :

F B4 9P A84Y 2 ¥4 oa) BEARYS ASE YRS A4
2 ¥@¥ozH 2 58 WA 2 4 AL Relth

4. FHRTAFA Ao} IR 24}

FEVASAY WA A4 YA £ALT YU BE Rez FYyme
FFVAFA Ao te WYY 2Al 27WY. EP FFSATAY ¥
Aol YoIM SAEUY SAY 25 VapAuist BAS A7t BAYo 2y
AAHez %Y Rez WD AL

a4 TN BUT FHoz2 Nol Fe AYUE EIASE FUSFEI 2
2e 7oz HojE wou, ¥4 AdYze EIANLAE Fdez A
H3Es ASPHALEY DAL dste] RRAZFFY ojzi Lol Yun
o} AHulgel ERASAL A2 Ajgol 23Aeh wetA olF Aol E
13424 IR 2do] 2790 IdY A YLAE AFE ol e
e BAT 4 g7) B 2Yut Be ARzYoly AABNE £ FUT
3 =4ol 279tk S SFBATAN 24E JUELF g0l FE #7334
AN sEAAY REEAE LAY W, PR FUP §40] g Aol
eyl EnAuAE 302 o|FolMo drkn 47V,

ABHFolE BARS HEHEY 54 W ULy AEHA Y
Rolth. B¢ ¥ AaFe} ola) g2E e YWALFY Jg 53
gol vs 2580 ol FFVASANN FuHes faAsy. =2 4
&A99) FUEOA BAFAS 247 L FeAE Aue £S5 YP
°o2A 238 4 Az B,

olo] olmg AZo] oM VAN Z Ae}v), olHE F2TE BT &
g IusY £ At BASA FEAANE 7 A ASHAY A7)
Yo s,

- 11 -

2015/09/01 10:53
T EHSHRAEDAN /=

Ul
=4
0
o
k)
b
Jn
0o
rx
i
i
2
Nz
|
0o
2z
]
1
e
I
b
i
Ol
A
0
0
2

A DR I TR RS

PN
ale
o T



SUMMARY

1. Planting and tending of oaks in the marginal agricultural land for
production of bed logs for mushroom culture

The objectives of the study were 1) to compare the growth of two
Qrercus species at different planting densities in the marginal
agricultural land, 2) to examine whether high or low
temperature-type spawn affects oak mushroom yield when cultured on
the mixed media of sawdust from stem sprouts and rice hull and 3)
to observe the soil characteristics of the marginal agricultural
land such as paddy or dry fields.

The survival rates of Quercus accutissima and Q. palustris were
higher in the marginal paddy field than those in the margial dry
field.

In the rectangular planting trial, higher survival rates of the
two species were shown at planting densities of 40,000 trees/ha.

In Nelder design trials, higher survival rates of Q accutissima
were shown at densities of 3,000 trees/ha and those of Q. palustris
were shown at densities of 10,000 trees/ha.

The growth of two Quercus seedlings under the rectangular trial
was better in the marginal dry field than that in the marginal
paddy field, and increased with increasing densities. The height
growth of the seedlings was better for Quercus palustris whereas
the greater root collar diameter growth for Q. accutissima.

The height growth under the Nelder design trial was better for
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Q. palustris whereas the greater root collar diameter growth for @,
accutissima, The best growth for both species was shown at
densities of 10,000 trees/ha.

Damage to Quercus seedlings planted in the marginal agricultural
land was the greatest due to Korean striped field mouse(Apodemus
agrarius), and also shown by wild rabbit, insects and competing
herbs,

The yield of oak mushrooms was higher by high temperature-type
spawn than by low temperature-type spawn when cultured on the
mixture media of sawdusts made of oak sprouts(9) and rice hulls(1).

The soil of the wmarginal dry field showed better permeability
and nutrients than that of the marginal paddy field, and also
better developed A layers with 40cm. However, greater damage due to
Korean striped field mouse was exhibited in the dry field because
of its low density. That of the marginal paddy field showed more
clay but less moisture contents, which affect poor root growth of

the seedlings.

2. Mass-propagation of highly valued wild herbs by tissue culture
To enhance income of village farmers by cultivating marginal
lands, we have tried to develop some highly valued wild herbs and
the methods of their mass-propagation through tissue culture. As a
first step, we have selected 7 potential herbs and examined
environmental conditions of their natural habitats, Using their

tissues, we have tested possibility of mass propagation by tissue
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culture on various cul ture media.

The potential species selected include Allium senescens,
Solidago virga-aurea var. giganta, Ligularia stenocephata,
Epipedium koreanum, Gentiana scabra var. buerigeri, Allium
victorials var. platyphyllum, and Pleurospermum kamtschaticum, The
last two species have a good potential for highly valued species,
The most important environmental factors at the natural habitat
were soil moisture content and crown density. Except for Allium
senescens, 6 species preferred high soil moisture content and crown
density. For tissue culture, plants growing at natural habitat were
not suitable due to contaminations by soil virus and fungi. And it
is necessary to acquire virus-free tissues to start axenic culture,

As a result of tissue culture of 6 species, Gentiana scabra var,
buerigeri, Solidago virga-aurea var, giganta, and Timtinella
gustavohegiana(reference species for Pleurospermum kamtschaticum)
were cultured successively, and have a potential to be cultivated
on marginal lands. In the case of Gentiana scabra var, buerigeri,
dwarf flowers were produced in vitro, suggesting possibility of
inducing various colorful flowers in miniature forms and it can
serve for the income source to village farmers. Allium senescens
and Allium victorials var, platyphyllum, were frequently
contaminated by endogenic fungi and virus, and inner meristem
tissues were used to get virus-free tissues. The best medium for
Allium victorials var, platyphyllum was same as that of Allium

senescens, and for Timtinella gustavohegiana was similar to
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Pleurospermum kamtschaticum, In the case of Epimedium koreanum,
tissue .culture seemed to be difficult to obtain fully grown

plantlets.

3. Analysis on the production system and investment efficiency for

utilization of marginal agricultural lands to produce forest products

The objectives of this study was (1) to investigate the economic
potential of marginal agricultural lands for forest production and
(2) to develop a simulation model to predict stand growth and
analyze the investment efficiency for plantation stands of Quercus
acutissima in marginal agricultural lands,

The economic potential of marginal agricultural lands for forest
production was investigated by comparing the investsment efficiency
of producing agricultural crops with those of producing forest
timber products and by-products. To fulfill the objectives, we have
chosen Quercus acutissima as the major species to supply
short-bolts, sawlogs and pulpwood with a relatively short rotation,
The domestic mushroom industry is in need of short-bolts of Quercus
species to cultivate mushrooms,

For comparing purposes in terms of economic efficiency, it was
assumed that cut trees are bucked to produce short-bolts for
mushroom cultivation. The length of a short-bolt is 1.2m and
small-end diameter is between 10cw to 20cm, Then, the remaining
was assumed to be bucked for sawlogs and pulpwood according to the

top diameter, The interest rate was assumed 3% and the economic
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efficiency was measured in net present value and internal rate of
return, On the other hand, the data required for calculating
economic efficiency of agricultural crops were obtained from
literature review,

Even though investment efficiency of the short-rotation timber
production for Quercus acutissima was much lower than that of
agricultural crops, still it has a potential to increase
utilization of marginal agricultural lands. The reasons are: (1)
use of the lands for timber production does not require labor as
wuch as that for agricultural créps and (2) the marginal
agricultural lands provide relatively excellent working conditions
compared with mountain forest lands do.

A simulation model to predict stand growth and to analyze
investment efficiency was developed. The simulation model is
composed of the individual tree, distance-independent growth
predictor for Quercus acutissima and cashflow analyzer, The growth
predictor prvides valuable information on thinning effects or
growth of remaining trees, The cashflow analyzer solves for net
present value and internal rate of return associated with the stand
prescriptions and the types of final products like short-bolts,
sawlogs and pulpwood.

Using the model, we have investigated the sensitivity of
investment efficiency associated with the changes in thinning
intensity, cost functions and operation types. The sensitivity

analyses indicated that the short rotation and thinning intensity

2015/06/01 10:53- @@ KW /a1
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as lov as 10% was about the optimal, In addition, the mechanized
operation was found to be preferrable for the higher investment

efficiency,

4. The current status and prospects of marginal farm lands : with an
emphasis on cultivation of alternative crops including shiitake
mushroom, wild vegetables, and medicinal crops

The objectives of this part have two folds : first, to examine
the current trends in land use of marginal farm lands in Korea and
to evaluate the land owner's perception on the socio-environmental
value of marginal farm lands: secondary, to forecast demand and
supply of alternative crops, including bed-logs of shiitake
mushroom, wild vegetables, and medicinal crops, and to analyze the
profitability of their cultivaton.

The area of mrginal farm lands in Korea has been gradually
increasing due to the stagnating profitability of agricultural
industry in recent years. The results of questionnaire survey
suggest that the deserted farm lands seem to be larger than the
official feagures published as 3.2% of the total farm land.
Therefore, it would be worth carrying out a more detailed survey on
the area of marginal farm lands.

According to the survey results, it is expected that the area of
farm land owned by urban people will be increasing in the near
future because urban people have instinct feeling of homing to

rural areas and they are willing to purchase currently deserted
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marginal farm lands. Both rural villagers and urban people believe
that the cultivation of wild edible vegetables and plantation of
trees in the deserted farm lands will help to increase the
environmental condition and improve the social welfare,

Results of econometric shows that elasticity of demand and
supply for shiittake mushroom with respect to price are 0.9 and
0.7, respectively. Based on the forecast of domestic supply of
shiittake mushroom, by the year of 2010, demand of bed-log(the real
amount contributing to produce mushroom in each year) will be
increased by 10-30% above the current level,

Results of econometric reveal that the elasticity of demand for
wild vegetables with respect to price and income are -1.8% and
2.6%, respectively, while the elasticity of supply with respect to
price and rural wage are 1.9% and -0.8%, respectively.

Based on business - as - usual scenario, quantity of wild
vegetables demanded will be increased from 39,905ton/year to
119, 346ton/year and quantity supplied will be from 18,497ton/year
to 27,822ton/year in 1995-2010. Thus, domestic supply will
contribute only 23.3% to the total consumption in 2000 compared to
46.4% in 1995, In the case of medicinal crops, quantity demanded
will be sifted from 71,539ton to 248,725ton, while quantity
supplied will be from 41,980ton to 69,277ton when the real price of
medicinal crops increase 1% per year from 1996 to 2010. It means
that domestic supply will contribute about 30% to the total

consumption in 2010. For the profitabil;ty of many wild vegetables
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and medicinal cultivation, the rate of net revenue is higher than
that of other crops or vegetables.

In conclusion, development of natural regeneration or lower cost
method for oak tree plantation is required to reduce plantation
costs. Futhermore, considering the environmental value of oak
forest and the effect to rural employment, financial supports by
government are needed, especially in the areas with more shiittake
mushroom cultivation, And, it can be suggested that farmers in
mountainous villages should be encouraged to grow wild vegetables

to increase their income utilizing the marginal farm lands.
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HO % CaCl; 2t2 25mlg 1:2259 g2 E@sted Aetd 5, 24A13 Y o
< pH-meter& o] g3l 233}

Fole AP 5Y(CEC)S AT EY 10gd 1-N NHOAc £4¢ £344)
U F 4322 HAHY ohF NaClo)] ojs] g8 NH, X}EXE Kjeldahl 2
F3AC o8] NH'E 33 PFstd CECE 238500, @A Fole 3
FTE 1-N NHOAco 2 FHAIZ] S48 Uz F33 2AHAX(AAS: Atomic
Absorption Spectrophotometer Model Sp-9; Pye Unicam, GB)& o] &3} Ca?,
, K Na" §¢ £33tk E9Ul $ I2 ¥F& Automatic kjeldahl analyzer
10358 o] 83t H:50:2 #8414 NH,'-N ez A@sid PR ch(F Y
71e A4, 1988; Kalra, 1991).

H3d A3 9 aF

1L 44 s ot& 534 43P

7 A7 Wso) e +2Y BHg

1995 AR olF 3d T AM £3Q 44PUT) £Q £2Q B
Egx BB ¥, ¥ dASANNY BHee ZA] A oid 4ol
FEWE 1090 Golgle ZE AM(RoIA T 4EFE etstel wHe
& ZAE AW, £ £3 25 & dZA0 A4 ol 2 HAA) 4G A
Hoh e $382 HYHIY 23, 24).
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100 ]
80
¥ e
&
=
o) 9
. ml.
|
0 |
t ¥Qa | ¥Qa , ¥Qa | =Qa ; £Qa #=Qa
: 05X05|10X1.0/18X 1.8 |05X05 10X 10 18X 18
i - ('_'ﬂ)___1 m [ M  m
i oy I T L I T
! otos! 765 | 38 | 367 | a4 | 755 776
' Wigg7| 755 ] 214 . 24 | @4 , 894 T35

a9 23 A4 ¥ 390 &, ¥ @AM A4 ey (Quercus
acutissima; Q. a.)o] ¥3i-8(%)

=Qp. | EQp. =Qp.
05X05|1.0X1.0|18X18|05X05(10X10 18X18
(m) (m (m) m {m) m
(m1995| 622 | 469 | 541 | 1000 | 939 980

|01996| 480 | 388 | 388 | 918 | €57 857
[m1997| 459 26 347 898 857 , 716

38 24 AA F 3AN =, F FAFAAMY BRE2E]E YT
(Quercus palustris, Q. p.)9] ¥2-8(%)
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NEEX

Bt Be = HRARAANNY Bigol A4 Ase HF 96.6%Z ol
T ®E #3}8E pgen, 29a(19969)9} 332(1997d)el e 2 74.1%9)
707%9) g B ¥, @ dFAGMNE 4 Ao BH}go] 65.6%2
o Azsigen, 299 3dalde 2zt 503%9F 39.8%0] BIYAcHLY
2:3). B¢, A 9z ©E 4yt §3eS Anyd, ¥ HAPxY
fole 05 X 0.5m(40,000%2/ha) 4AF7t 3dzte] 755%2 & 5 79
2%z wis 7Hg FAge] xRen, £ HAAE 18 X 1.8m(ef 3,0008
fha)e] MelF7} 3datel] 73.5%2 ¥R & $48L YoYU g NYRE
ok 70%8 2 zlolg uvella st

FLEHL JUSFE g A% Bied, & @AY A A A

sl @Fgol 97.8%2 A9 diPfo] HEsgen, 2dx9} 3Wxe] Hex
2tz 87.8%9 844%2 ©ui$ ¥ BiASE BAC HAY ¥ HAAY FeE
HA Ao BAgo] 544%2 DAMEO] wl ¢ Ehov, 2xpdEs} 3AEEE
418%9} 36.7%2 25Ut o] vl Az AL BYHaY 24). =
& A4 Yxo mE BR2EYLA - FUFY PRLL = HAFRA ZF 05
X 05me] A7} e HFd s i e YIS B

¥, Nelder designol] &|¢ A Y YL 45FaAULe) 39 A7 3
8 HAF7), BF2EHE FURe F¢ AT 2 AAFAN ¥Ry & B3}
& BYHAY 2-5). 53, HWTF AU B2 DL} & AATN
$e L2 RAcd, ot S BT Ay 05mAAHeE Y4
24 &3 T HAE o= F= Y 4 UAAN2Y, Nelder designofj A= o 3 g
2 WA £EHo £319 s B BHZo| R HHE we AR YAdo.

JuFie 24 PUE LAY dEe] HAURE oA o B9 ¢
d LR B BEAEL 7SIt odd. = olyd) & FHoz 3}
AU F2 AT & 2EY 24 o8 nAlse Aoz g2iA U

AA2 A4 R F¢ nAMEo] Wi =nou, A4 s AA s A
¥ ¥ 3o =€ AYE B B2o] 4oz gitHo] RS ¢ 4 Ak
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NEEAX

) - - . —8

. @3 | @p) ' @p) ; @p) !

@3  @a

‘W1995 417 - 250 | 528
| 0196, 06 | 22 | 42
' 6

LF0 . 83 | %6 .

¥ 2-5. AAF 347 Nelder designoll &) AT & Al Aol 442
U Q. a)8} BFR2EZ2 FUYL(Q. p)) BHE(%)

OJET TUBNE AA Y=o BE 74 4% d¥olN Bt 2 A B
XolA BHEL 70~0%2 wkou, 49 A$ 30~40%2 o $ e @
#EE B2 4A 4AE B F+ B L F]o] Yoty N
At

AEAE 44 Bdode g8 FzREF}Y £¥ L I8 U} 4AF
¥ TEEY Hsjd AP W& Az Aok AL Y & AL Aol

duHoz, AHE AFHo2 ¥RY & e WA WP Ay
SUAH 249 FrAHe vEUu, Yeryoz TR €& ¥y AE2
A gol olg=x UthBaker, 1934). 12} FFAUF et ol7tAl R e
A24 £330 AN E TR &3 e JFWAZ} detta) geda 8
2E v AR A %571, 1966). € ZAFA M) F8 DA QS =4
Ax F2 AN F¥ zZ A 1AV} g3, 2 9 53] ¢ 9FA
B €7 A% e 43 A fe dRen, goz od WYy HIYY
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CEDE T EEREY

7h AA AE Aolo] ©tE £FY AR
Zt AAAGM Ay 258 Bn ¥ 2979 APF xjolg uny B
HAAYEI 2S4S PAZ F& AFL BAHY 26, 27, 28, 2.9).

A2 x7)dE oy AT YA fo] ¢ My Fo2 AP 2FTR IS
AZgol v Yoy, 23hdxd] F Au) ¥ AW Mo} xew w5
o g YAAHNZ IAIENE F& 4L ugd

AT 4 B AR ¥ MAA = HAARG gton], Az
UEYE2E 05m 3F AA7st vind e Agaee vy

a8 268 HY, YA 2700 AFFo] 037 FAste @Al Yelhlew
ole ZFH AL % MXFol oY 43R AY A $o02 AR} 14}y
2 9 wfolel] o3 AAHE Hol Wk WEelch HhHoz 2URL o)
A& T2l A dehto 2 3datdle 100%7F e e A%SL Hol1m
tH{adg 2-8).

F2EZL FUFe Bn @ 247 43 F HAANNY AFo] =
HAARG Fton, Yert £24% Hnd F& AFLE ¥olm U2y
2-7, 2:9).

F R 43FE vind B9, B3 APFE ¥F2E2 HUgs}

€ A& Bgen, 2432 45YURI B e 43P HgEd, of
€ o9 4ol AAAT, FFYURE 2-1RSA o]yl DAt 9§ n&fs)
Wol oo o3 oAl AP AMASo] @gton), BEAELAE 111RE ¥la
Y gZo] gol@ $30]7] g 2 A7do.

ol st Zol HA YEIt B4 E S ARFL Mok ROz Hol, @A)
FANA FUFHE ANY 2 Med ¥ YEE AAHA HAF So 9
¢ HE Eolx, 2719 BR P& A NJle Aol Fo¥H, oJl=F= A
BF 28R4 FAANAN Yoy, M3} follo] 47 FYoz Ao ¥Y
HAA FEZ AP A= =W Folo} gl
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N T
8

Rop
°oB &8 s8

¥Qa %Qa %Qa =Qa: =Qa . =Qa
05X05!1.0X1.0/18X18 05X05' 10X10:18X18
S Mm  m ;_(m m . m M

wies 26 [ 59 o7 am |22 s |

Di%6 F79 ; 68 | 23 67 ]“4.8_ i 100
RIS 484 | 492 | U5 170 | U9 BT

Sop e ko

..10
{€Qp | YQp | YQp | =Qp. | =Qp. | =Qp.
105X05(1.0X1.0

: 18X18|05X05(10X10{18X18
i I ™ ™| ™| m ™
m1995| 384 | 233 | 341 | 300 | 312 | 241
D19%6| 252 | 187 | 516 | 120 | -21 83
@1997| 1319 | 758 | 780 | 469 | 228 | 39

Y 27 &, ' PAFAINY BRAEYA FURQ p)) BT AFH%)
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NEEXN:

| 4Qa | ¥Qa

@YQa £Qa =Qa | +=Qa |

{05X05[ 10X 10| 18X 18 05X05 10X 10|18X1.8
_ pm o (m (m) m  m —(T)--i
im1995{ 17 - 154 | 133 282 153 | 336 |
ID1986: 29 ; 90 | 114 120 189 | 296
mioor 818 840 | 1113 813 649 | 1214,

a3 2-8.

140+ |

1ml
2 10l
_ta |
4 8]
4
I 604
=4 g
& ©

201"

0! : ]

24Qp | EQp. | =Qp . =Qp
05X05|1.0X10|1.8X18/05X05 1.0X10|1.8X18
(m m m (m (]

B105| 134 | 169 | 279 313 58 %7
01906| 454 | 316 | 559 . 191 372 72
m1997| 121 | 770 | 84 | 587 657 | 652

a9 29. =, T @AFANMY BF2EAS FYWFQ p)Y 2U7% YBH%)
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ANEEX:

120 | -
o 100 =
a2 go Y .
4 | +a1996
x 60 m 1997
g 40 = B
9 20 [ - ;
0 = :
o0 ! AE1 _2F2 2F3 IAF1_aF2 2E§3-
(Q.a.) (@Q2.) (Qa) @p.) @p.) (@p.)
140 -
120 ==
v
:J 100
. D166
& W 1997
o 40
(% 20
0
-20 a5l %2 3a¥3 32F1 TJw2 o
(Q.a.) (Q.a.) (Q.a) (Q.p.) Q.p.) Q.p.)

1Y 2-10. Nelder designel] ]3] 2]Ag 2 §AFA M A4AUT(Q. o)t
gF2E22 FURQ p)Y B A L 297 AReoly)
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120 —

100 -~

A4 80 =

Zj 60

(% 40 =
20 - —
0 e =

JF1 2§2 2§33 2F1 282 2183
(Q.a.) (Q.a.) (Q.a) (Q.p.) (Q.p.) (Q.p.)

% 2-11. Nelder designell 2|g A% 39219 ¥ FAFR NN 442
Q. a)ot RE2EN2E FURQ p)o B2 R 297 AP%)

@, Nelder design AT QFFL 44 Pdole ¥ahgo] o 30~50%
2 oojs Az, E¢ ALE AU o g BESO 1AM 2a1ds
of oAl M43t 1997E7A 247t AL AN AR, RAF F(1996)
de 4Fo] olg A=zsJo, o)S3d] BEo) AP N s He A
Z3E Boln QUTHAY 2-10). 1995We] Y B 33d(1997Q)= B
& ZAY ZTE Brjels BERo] g8 n YME e 5 AARL Mo
RAE ¢ 5 A3y 2-1).

Nelder design®] Z¢ol: B3 AAFe FF2EL FYTr) Fga, 24
B3 B URrt F%EE ¢ £ AL, 44 Y€ Im BFHog AL 50
M 'e ARFE Hole Aoz Jeith Imada(1997)7F £31L(Q
mongolica var. grosseserrata)& Nelder designel] ©)3] hag 1,086 4] 40,8168 7}
A F 2043 Y=AYE e A dE FRAR, $VE, IS $L F
¥HOZ T2 A ha® 7241822 AAste o] J}F A Useln B
e, olv BER E47 AXde WHol 1.381mF, Im X ImAPAY
1306t e} Ao 28g ¢ $ Ut
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NEEA

utelA] Nelder design®] 759l 0.5m LA YAHoE Img Ao 4
Ayste Aol o I Ao ek

Y. gAlE A ddddlel e FUFF 4B

HAY o] X3t de FUTF7ed 4FFS =48] A8 19959 29
of FUP HAPE P2 2t 382 YANE JAISA 1, 2d0] HA wjo}
29 Zo| HBL ALY AR FFUUF(Q. acutissima)’t b £ A¥FS
Bon, tgoz SFHUR(Q. variabilis) > AR UYF(Q. mongolica) > HZr}
Q. dentrata)®] TOIUHE 2-1).

g, dAFANN AU FF2eds FUF AFFE opAE
AL F Zo| AFBTE Ao FAF A AA Fdee o4 £4 F
o @ A €32 FreUiy e =, ¢ AdFo] 2tz 10.8cms} 4.8cmal)
231 3n, gF2eL FUR ASe 126cme} 7IecmE 4FUFRg F
< 4%E B

olol] s WAYPolr ] wiolx] AFFL of 70~100cmz A BEEBG uf
<+ =S AAFL Bed, ot Wold oF AP ZFUd £y FIHE
A7 ¢gd A A& FddFHoz JAR Vst wWE P Ho|7] R F
ot}

x|k gAIEA AAF F 3AXNA 199739 AFFL HA TBemrtA v
BUE § REo] ¢yHez f3} Foaa FH Ao FAsHAR o,
HAY vjora] AYYRE HE 4FE Holxn 3

utA, wolo] 23] AHAEY FURFIE o= Fx AP =23 A
27t Ho] Eojige HE n2PoY, Wol YN dFA By 27 4
Az gee s Uriol @k 2@e2 fAFAdMY FUF-F olE =
Ax g7)el @ dAA AUEceE vloleulAs P HUF FolWM =

1AL S 234 FA22 FAPEE 4G QY FHE FFANLS A

I ML Y+ AE Red

>
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FF A9 JME A= 01990l 4FAUT F FE4EAF 205:F )
hate] WPobel WAF, YYNA, Wobe) 4FF R FHPE 2 IAE F
< FAste] "o A HYzE ¥4 I d5AURst MY SIdcn
2ag Qg

dHo s FAFANM FURF BoldT A7 AdMe Lt
Zh vlaE AP Aoz Hojy oY A HAANYY EY, JF 2 A
5 o3 ¥4A 23& T2 1 o Aol ¥ Aolny, A=A 3
<9 MNdez BES 2 AYdA PIE A& A9de Aol uiFAY o)
t.

£ 2-1. A A4 FEHAMY YT F A viw

B3 BERAGZem/) | v

T+F A =

1995 1996 1997 | L

A (05 X 0.5 (m) 26.1 8.6 22.7
%2 1 X 1 (m) 4.1 49 17.9 | 45

PAEXOE-2 (¥) |18 X 1.8 (m) 23 13.3 51.6

(Quercus acutissima) | 8A |o.5 X 0.5 (m) 6.5 26.3 67.1
%2 1 X 1 (m) 46 89 | 319 [4x

() |1.8 X 1.8 (m) 32 19.1 47.2

@74 |05 X 0.5 (m) 17.7 7.8 34.3
A 1 X 1 (m) 12.3 48 213 | 4

-r* E a‘ A
e (=) |1.8 X 1.8 (m) 77 | 179 46.8
=

(Quercus palustris) A |05 X 0.5 (m) 59 21.7 73.3
%3 1 X 1 (m) 75 | 148 | 491 | 4

(&) [1.8 X 1.8 (m) 9.6 23.7 69.6
Cat b AdY 68.0 100.3 - "dot
(Quercus acutissima) = ; ) NE
qdus HAY 68.7 26.4 - "get
(Quercus dentata) b ) ) ks
A Ay 68.7 56.5 et

3 H
(Quercus mongolica) v o ) A
FHYT A9y 1010 | 443 Bob
(Quercus variabilis) =v ' ' Az
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o B71% BF AW @A) 4AY AU 43

o

M2 & A 2R 71 @A FAGAY FUYRF
AM Z71= FF AW = SR $F £4 ¥ 24 wye 7
A3l 1993350 1HYD 3PY A ZYF YUt Bugt 2
Zt zAbstgich

o] e = MAAZ w7t F HA Yo} A7} ol Eo] goE
Aol @AY W2 AHAXNYE Ad 50em HolM A&7t W&o
24 +£F3A AUty F2o] AdsAra] A AAdyez g2y
o] &2o] wA g g, olHYH = HAAY Ao 71&9 wWF Mo
F9g 712 FUSF a7t F4S] H8 B4 YEZ wF2E YA B
Folo} 3t}

19xH1993)9] ¢ BoE 201em, 297 37mm, AL 51 16.9cm,

o
o)
o
N

Y4 32mmoln, 2dxH19944)2] ¢¢ ERE 600cm, 2¢FL 88mm,
A, [ AFFS Bt 454cm, 2Q70] 65mm= o 2uj7tE Hg R
o2 vt .

oot B AFTe VAY Hrke THAT FYAY PASANCGE WA
el Aetn S-S ¢ £ A YIS T, 3 19590 AU
BEEES ZAG A3} YA 661%E, JHolME 41.7%2) AELE BA, 3
L= Y¥ Aol AP B2 PESo| Bt

Y, 5EXA 199734 FreludFe] 2974 € FuE ZAY I3 £3E
Hg 2322(x74.0)mol 1, S YA L 426(x126)mmz ¢ JAT gL §
e RAe ¢+ Uk

agzg, A £y gHME 7] XS} YPEEW FoE 71L0lq,
olFole wE AYE FANL Y EFZAS A $£F DAL B85
2 Ao e ¢ 4 A @A v HAXNY B¢ FF A A
Z8A EY AU} ol 5 Aoz HAUA 28X 3 wWiFs) B <t
He gL sz A FAd 98 A xS A Fol e F98
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NEEXN

71& oo} & Rejr}.
2. FAEANNY FURF BZ sl oy
7h. B3l A A& B A W

H2E80) o9 =¥ AYo] 7|1& Y29 W9 A& FYPoez YU} =2
Hol &3} BEo) TAHA A} o}WEFESL Mg MHY e} £
7b 243 Frlsa o, v B9 HAHY We 4§ P NEyEom
WE XYso] O 47 A3 FLEY 0} B3V UL ForEEM 2P
g7} 248 Béva gk

el S|
—145% Ao s

a¥ 2-12. % @AEA EGAM FURFe £ § ANF A s

A% #(1985)7F 2R HA3HA A €39 ¥d$ 2YAY g 2u2
ZYA TN YRl A& FE EHE 2AE P Y2 R 25
€ F2 U S¢F(Clethrionomys rufocanus)@ 3, We A SFdRH 1247
BARPon, AAF 4~539 HH) 71 dsicdn Basigc
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g Aol AAH 2 AZA A AS Qol7k o 40em FE2 FAEYo]
e 2e HOE UBAAY, & HAA vla) duHez Ee) AU}
wol ofe] RelM S $2& YA £ AL, FEL AusA A ¢
o Wt 259 olsl glojd oY B2 RS AssiAl so e BE
of mABHE A2z Uty 212). 53 ALH B kol Y He
Aol gojRol met FEoz Soj7t oW WSS Zo} YE ROz Yehio
(Ab2l 23).

e S FE AMNEREY 5~6d4, £1 2~3me] YAZAA s
£ 7o), #= A8 15~25m L2 RAF SHAZ Zo}l Yoo, 4o
®ele 3-5mz 9 F& Pel§ Yol ALHYBIF AT, 1995).

AR 23, @AIFEAC AAE drAUR BE SF 2@ us

g 2R e % sRANN Blol AYHL HE st EHE ZAFe]
A8 20709] Punch trapg AA & 23 $3) UM 7HF ol M4stn Y&
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(AN €39 74%) 5% 3 (Apodemus agrarius ningpoensis)7} 20}e] FHH &l (AFR
24), A&HQ HHE 7tete Ao Hol o B A N4stn UAY, &
€ G& R Al ojFHE Roz B g S g wAE Py
€ AJle BT HAYEE HAAAY A DAL TSN o Be
MAE 4Aste Zo] vt & Hoz Ydd
Ao FO9DE olAF 39 WA o] i3] zAG B3 Agord 1%,
2% 3 EFE 0005%] 23t of 70%2) FAEs Yelddz e, JE
Aol 53] 2a vt A ElE 0.005%¢] A1go] AR B uIYT).

AR 24, 8 FAFA M punch trapg AlE3d Fe £23

(Apodemus agrarius ningpoensis)

a2y, ol FEel o wWysche Ay, WE, W] § JFHL B
F3to olfdte Wi & Yo gL T AHolFo2 N oA BERd) i
APFAHA 718 YARAY = Po2 Y XYL st waAsls o] Mo}
Q) ¥y el
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Y. AE7]d g o} oy el

HE7|(Lepus sinensis)s E7E Enso] £30], $2 Yo 120 &3
8o, 2 ofide] MA@t oflY FEZN sy AW i} A Fo) F2

ORI AT
¥ n m ;‘??,"::‘TJ(-, e :jw

X

AR 25, % @Al Aol M2 sl &7l (Lepus sinensis)o] @ e Y
ZgRe] A A ()t e ) (o}el)
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NEEX

€ 39, YR g fle 2A LA Yoz Jehted, WA
YL AFe £ T 7HAE oA A Aoz F¥d D 7L
A7t dob X, AE7]S] vjhdES Bo] BAY E=F, UYL £l 3emo]
4Y BE FHE BRoE w A Aoz YR ALE ZAFe,
F2 ol & Yol vehdn.
€ dFdMe ¢ @AFANN F2 FQ HHrl @ol Yehted, J3 o
& Hol7t ¥ FS ofd BE9 A¥ A e Aoz dHte
c Tl WAdER F-A 7t F A -EF] LAHAAUF(AM 2-5).
ojNY ofd BE HIR7F HE LA HA DAEAY Aol iy ¥
ZFaA @ ¥ oy, FA0 4 A4F Fo2 A A 4 =Hol Ex
AEGoE #7)d) RPN H2g olo] diF HAF hA L ojds ol gk

HEZ S HAEe F2 SFE o839 ZYAY, F%E HAste Wyol
Ao, F716 o APHA AMEE ste o] A oY 53] oY B X
o] Az &g PA7] A FE2HAY JIzEA F9 383 7194
7t A7) dzxgel 4XFEY $HER F LERH J9NE dExYe
24 HAEFRE £Y + A%

fu

il

o {3 AT Fs

AFAUE 5 FUFFol A fFoezy 7 FALE AL i g2
AFY sFez, 32 HMenrt B Aoy gol WAt 53) FAFAY
29 Adyez sHuenrt Be 9oz s F, HHGEF Fol #uU F

38 Agsty Y2 FPL Ex o7t AE AR 4Fo) € o3P o
H§E we Uyge FHu dillE got dA AAFNs FeiAed, 3
34 s, vlBol sk Fol HUME Fu 53 dHUYe] F¢ Ay
79 fEd 2 YHE FHIESFATL, 1995).

olg|gt 2o WY wAle BT{AH F AFAE FXsAY, HHZE
HajsjA Azdshe whgol A, =F AFE FH7t FZ 2am o]FY ste 7HA

AN H RS
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olmz A7l UL HAS AN 2 HHE 2AANLS Ak
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pH (CaCl2)

5.00
4.50
4.00
3.50
3.00

2-18.

pH

e didB D - H}
4.14 L =
—— s .
3.52 S 25D
1995 1996 1997
d £
pH 6.5 pH
pH
0.132% 0.099%
(  2-19)
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Total N &2k (%)
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005 |

2-19.

(K)
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.--; s eana .
0.118 .19
|
0.113 e 0108
0087 0.088
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H E
100
Na
(Ca) )
colloid
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K, Mg, Ca

11.814me/ 100g, 8.143me/ 100g (
20me/ 100g
15 13644
[ M e -
S 12
=
o 8 787
%0
(_:E 3
u'! 1 1
4 1]
1995 & 1996 5 197 1297 7t &
EN-
2-20. ,
(1988) , , ) ,
, (1995)
, ( 10YR 0246 « 0323)
( , 1981),
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. 1996).

pH



3( 3,000 /ha)
10,000 / ha)

Nelder design

(10,000 / ha)

9:1

40cm

40,000 /ha

. Nelder design
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pH



10.
11.
12.

13.

14.

15.
16.
17.

18.

. 1990. (111). 449pp.
. 1988. . . 450pp
, ) . 1994,
Quercus -. . 163pp.
, , , . 1991 20
42:20- 35.
, . 1985. ( )
. 32:146- 155.
, . 1966. T.R
14
, , . 1995.
. 320pp.

. 1994, . 536pp.
. 1994, 87 . pp3-45.

. 1994, (). . 12:51- 58.

. 1994, . 12:16- 29.

. 1995. . pp55- 69.

, , , . 1994,

, , . 1987.

. 22:15- 19.
. 1996. . 350pp.
, . 1996. . . pp 404.
. 1995. . 187pp.
. 1990. . 383pp
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19. . 1988.

. 36:22- 43.
20. . 1995. '95 ( ).
99 . 178pp.
21. . 1995.

. 173pp.

22. Baker, F. S. 1934. Theory and practice of silviculture. ppl47- 148.

23. Imada, M., T. Dunisaki, N. Mizoue, Y. Teraoka. 1997. Optimum planting
density for Japanese Oak (Quercus mongolica var. grosseserrata) based
on spacing experiment with systematic design. J. For. Res. 2:89- 93.

24. Kalra Y. P., D. G. Maynard. 1991. Methods manual for forest soil and
plant analysis. Minister of Supply and Services Canada. 116pp.

25. Nelder, J. A. 1962. New kinds of systematic designs for spacing
experiments. Biometrics 18:283- 307.

26. Solomon, D. S. and B. M. Blum. 1967. Stump sprouting of four northern
hardwood. USDA Forest Service Research Paper NE-59, 13pp.

27. Theodore T. Kozlowski, Stephen G. Pallardy. 1997. Physiology of W oody

Plants. Academic Press, Inc. 411pp.

28. . 1981. (1).

32:275.
29. , . 1982. . . 338pp.
30. . 1996. . . 156pp.
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» 3)
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3-1).
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24



seed
germination

mature tissue

multiplication
condition

screening

explant — callus— shoot ot apices

multiplication

1)

MS (control)/ MS + BA 0.05ppm(lppm=1mg/ 1L)

2)

MS + NAA(0, 0.01, 0.05, 0.1, 0.2 ppm)+BA(0.1, 0.5, 1.0, 2.0 ppm)

. 20%(v/ V)

10 24

30

[5x4=20 ]

- 74 -
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10

30%



3)

MS + 24-D(05g/L) / MS + NAA(1.0g/ L)

4) stock solution
BA \
0 0.01ppm 0.05ppm 0.1ppm 0.2ppm
NAA
NAA Oml [INAA 0.2ml} NAA 1ml | NAA 2ml | NAA 4ml
0.1ppm
PP BA 2ml | BA 2ml | BA 2ml | BA 2ml | BA 2ml
05 NAA Oml [NAA 0.2ml} NAA 1ml | NAA 2ml | NAA 4ml
5ppm
BA 10ml |BA 10ml| BA 10ml | BA 10ml | BA  10ml
10 NAA Oml [NAA 0.2ml} NAA 1ml | NAA 2ml | NAA 4ml
.Oppm
BA 20ml |BA 20ml{ BA 20ml | BA 20ml | BA  20ml
NAA Oml INAA 0.2ml} NAA 1ml | NAA 2ml | NAA 4ml
2.0ppm
PP BA  40ml |BA 40ml; BA  40ml | BA  40ml | BA  40ml
1)
)
70% 30 , 2% 10
MS 0.2 mg/ L BAP, 3% sucrose
0.8% gelrite ) 4
8 MS control 0.05, 0.2,
05 mg/L BAP, 3% sucrose
10 , 3
)
. MS BAP 3 (0, 0.2, 0.5 mg/L) NAA 2

(1.0, 20 mg/ L) 70% 2%
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2)
)
1 , MS
. MS
24-D NAA (0.2, 05, 1.0, 20 mg/L) BAP 0.1mg/ L
4 ,
, ) 8 3
)
(single node culture) . MS 3% sucrose
0.2 mg/ L BAP
MS
3)
. MS
MS
24-D 05 1.0 mg/ L BAP, sucrose 3% , 0.25% gelrite
3 5mm
20 3 . MS 1/2 MS
4)
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MS

MS
24-D 05 1.0 mg/ L BAP, sucrose 3% , 0.25% gelrite
3 5mm
20 3 : MS 1/2 MS
5)
70% 30 , 2% 20
7.
3
1

5 ( , ,
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Gentiopierin

Gentianose
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, (description)

(Allium senescens)

, 80%
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(%)

(%) (pH) ( /9 ( /9 ( 79 ( /9)
1.02 321 5.61 71355 2736 16029 10260

(Solidago virga-aurea var. giganta)

(Ligularia stenocephata)
50%
4 5cm

1,000m

(Epimedium koreanum)

300 400m
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5 35°

(Gentiana scabra var. buerigeri)

(Allium victarials var. platyphyllum)

( 32
70%
3-2.
(%) (pH) (%) (%) (cm) (%)
7.21 6.1 68 1.78 15 >100

-81 -



(Pleurcspermum kamtschaticum)

1,000m

, 1970

-8 -



24

2 3mm
3-3.
(%)
500 167 334
500 298 59.6
500 201 40.2
200 142 71.0
300 180 60.0
1

- 83 -



BAP Oppm, NAA 1.0ppm

, BAP
0.2ppm, NAA 0.5ppm 6

1.0ppm NAA, Oppm 0.2ppm BAP ,

20ppm NAA, 0.2ppm BAP , 20ppm NAA
( 3-2, 3-3, . 3-4).

callus formation (%)
coBB85A8338

20 10 20 10
NAA, (ppm)

3-2. () ()

-84 -
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MAA (ppm)

3-3.

1% J9IEL UQE LWo) snjea

3-4.
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1)
)
1
BAP 3-4
0.2mg/ L 2.3
( 3-5A).
1
(single node culture)
3-5A
2 3
(
3-5B). 1/ 2 MS , IBA 0.2mg/ L
) 50%
3-4. BAP
MS+BAP
(%)
(cm)
0.00 ppm 30 16 £+ 05 30+ 16 30.8
0.05 ppm 30 20+ 10 31+ 22 5.0
0.20 ppm 30 23+ 16 30+ 21 0.0
0.50 ppm 30 20+ 12 34+ 19 0.0

86 -



4 3
( 3-5C).
3 4
)
3-5
BAP 0.2ppm + NAA 2.0ppm BAP 0.5ppm + NAA 1.0ppm
3-5.
3 6
BAP NAA 2.0 NAA 1.0 NAA 20 NAA 1.0
0 0 6.7 43 26
0.2 6.7 3.3 30 23
0.5 10 0 30 17
0 33 20 53 27
0.2 23 10 70 27
0.5 27 17 43 70
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3-5A.

3-5B.
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2)

3 5cm
. BAP

12

( 3-6B),

(hyperhydration)

- 89 -

(

3-6A).

gelrite

agar



( 3-6C),

. 24-D

, ( 3-6D), NAA

NAA
0.5, BAP 0.1 mg/L . NAA 1.0 mg/L
( 3-6E).
, shoot
3-6. ,
L P L P L P L P
MS+24-D 02+BAP 0.1, 100 100 313 0.0 LB LB + +
0.5 ! 100 100 61.9 0.0 LB DB + +
10 ! 100 100 52.4 125 LB DB + +
2.0 ! 100 100 38.1 0.0 DB DB + +
MS+NAA 0.2+BAP 0.1, 100 375 5.0 0.0 G DB ++ +
0.5 ! 100 100 38.1 75.0 G G +++ ++
10 ! 100 100 72.7 60.0 PG G ++ ++
2.0 ! 100 100 73.9 66.7 LB LB ++ ++
* . L- leaf; P- petiole
: LB - light brown; DB - dark brown; G - green; PG - pale green
T+ - D+ - Dt -
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L P L P L P L P
MS+24-D 02 + BAP 0.1 100 100 0.0 00 LB LB ++ ++
0.5 100 100 100 167 DB B ++ ++
1.0 100 100 600 00 DB B ++ ++
2.0 100 100 0.0 00 LB DB ++ ++
MS+NAA 02+BAPO0.1 | 100 100 500 286 LB LB ++ +++
0.5 100 100 100 833 LB LB ++ ++
1.0 100 100 900 900 LB B ++ ++
2.0 100 100 100 333 DB DB ++ ++
* . L- leaf; P- petiole
: LB - light brown; DB - dark brown; B - brown
Dt - Dt -
3-6A.
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3-6B.

3-6C.
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3-6D.

3-6E.

- 03 -



3)

(

0.5mg/ L 24-D

. 24D

.2

3-7A, 3-7B).

(

3-7D, 3-7E).

- 94 -

2,4-D

(

3-7C).



3-7A.

3-7B.

- 05 -



0.5mg/ L 24-D MS mB5 100%

05mg/ L NAA , 2
6 MS mB5 31% 49%
2 14
2
2,4-D NAA ,
2,4-D ,
BA
2,4-D, BA, 2,4-D NAA .2
mB5 0.Img/ L NAA
( ),
mB5 MS 4 6 ( 3-7F)
(peatmoss + perlite, 1:1 v/ v)
97% 2 15 25cm
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3-7G).

(

3-7C.

3-7D.
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3-7E.

3-7F.
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4)

3-7G.

3-8A

3-8C).

(

3-88B),

- Q9 -
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3-8B.
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» ()

1)
4-1
1,700
, m&
4-1.
956,340 /ha 1
515,200 /ha 1
236,840 /ha 5
523,354 /ha 10 2
499,100 /ha 15

25,742 [/ m3 37,095 /m3
2,948 [/ m3 9902 /m3

22,529 /m3

28,636 /m3

170,000 /m3
48,000 /m3
80,000 /m3

(1993),

(1996)
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2)

20mx 20m Plot 2 , 3 , 7 , 8
Plot 1
1)
(1986)
ha ,
) , ha
InD= a+ bx InT+ ¢ T

, ha

) ha
4-1

10cm , 20cm 12m@4 )

, 20cm 18m(6 )
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AEEH :

2) A5AUE B2 o)guys ZA Y

EAF2. Z3A 7 10em~ Y F20cm
(Zo] 1.2m8 ZA))

A\

YA - Y7273 10cmoldt YL - TF 2% 20cm
(Zol 1.8mZ =4))

38 41. 45Uy &5 o84y

ey 45y olfAHE &I}V ARME 29 41044 Heust 2
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4-2

Net Present Value): NPV = ?‘M
(Ne ese alue): = 2 (1+ 1)’
L, Ry- G,
R f R : = S
(Internal Rate of Return): 0 z_"o Ty
4-2 Rt t , Ct t ,
2)
)
20 , 40 60 ,
)
, 70% 50%
, 30% 3
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4-3

4-3
D (cm), H (m), N ha
.,V ha (m?) , T
4-3.
InD= 1.5935+ 0.4546InT - 5.2911/T
InH= 0.5827+ 0.5231InD- 1.1323D
ha logN= 4.0453- 0.7797log T - 1.48*0/T
ha InV = 4.6003+ 0.2075InT - 14.3116/ T
*: ( 6 , 1986)
4-2 4-3
ha
, bell
ha
ha 1
1) : : : : , . 1986. ,
. 33:14- 34.

- 14 -



120

20cm

- 115 -

ha

a0 -
- E——r
g B0 —— 40
4 B % BOL
= A

| =0=— 10044
M X

an ': Eﬁ

K'K
0 Dooo nnnnnnﬂﬁunn &ﬁuﬁﬂxnnu&ﬁnﬂ
2w L1, ] =4 uy o
| E{ull
4-2.
ha
4-2
4-4 ha
10cm 1
, 10cm
10 20cm 2 ,
20cm 5

5 5

20cm



4-4 ( / ha)

10cm 929 102 10 - - - -

10 20cm 381 705 386 123 23 3 -

20cm - 98 302 451 468 428 385

1,310 905 698 547 491 431 385
1)
4-5 4-1
10cm , 20cm
1.2m ,
20cm 1.8m

4-5,
1cm 0 0 19cm 6 0 37cm 5 6
3cm 0 0 21cm 6 1 39cm 5 6
5cm 0 0 23cm 6 1 41cm 4 7
7cm 0 0 25cm 5 2 43cm 4 7
9cm 0 0 27cm 5 3 45cm 4 8
1icm 1 0 29cm 5 3 47cm 4 8
13cm 3 0 31cm 5 4 49cm 4 9
15cm 4 0 33cm 5 4
17cm 5 0 35cm 5 5
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4-5 19 23cm
6 y
4-5
2)
4-6
, V= g*h*f
g , h , f

4-6.

(cm) (m) M ey (m) (m9)
3 2.8 0.642 0.0013 27 195 0.322 0.3588
5 53 0.642 0.0066 29 20.3 0.316 0.4245
7 7.3 0.5905 | 0.0166 31 21.2 0.3105 0.4965
9 9.0 0.508 0.0292 33 22.0 0.3055 0.5749
11 10.6 0.4565 | 0.0459 35 22.8 0.301 0.6600
13 12.0 0.4215 | 0.0669 37 23.6 0.297 0.7523
15 13.3 0.396 0.0927 39 24.3 0.2935 0.8521
17 14.4 0.3765 | 0.1233 41 25.0 0.295 0.9748
19 15.6 0.361 0.1591 43 25.7 0.2925 1.0932
21 16.6 0.3485 | 0.2004 45 26.4 0.2855 1.2000
23 17.6 0.338 0.2471 47 27.1 0.283 1.3307
25 18.6 0.329 0.2996 49 27.8 0.281 1.4711
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4-7. ( . %)
(cm) (cm) (cm)
1 - 100 - 19 61 33 6 37 8 9 83
3 - 100 - 21 47 18 35 39 7 10 83
5 - 100 - 23 34 15 51 41 6 13 81
7 - 100 - 25 27 13 60 43 5 14 81
9 - 100 - 27 22 14 64 45 5 14 81
11 40 60 - 29 18 10 72 47 4 18 78
13 52 48 - 31 15 6 79 49 4 20 77
15 54 46 - 33 13 6 81
17 63 37 - 35 11 7 82
4-7 4-6
, 17cm 63%
19cm
21cm
20cm
10cm
35cm
4-3
100%
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100%

O0% N

B80%

T |
 BO% mf-pes-1t= e
m  50% miEEEr
L EEVEES

30 |

20%

10%

0%

¥ 11 15 19 23 2F 31 3B 38 43 47
& 0=1F(om)
4-3
4-3 10cm
33cm
17cm ,
35cm
2)
17cm
2) 6m V = dzx L x 1/10,000 (m3)
6m V=(d+(L'-4)/2)x L x 1/10,000 (m3)
L: L': m
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19cm

3)
4-8
ha
4-8 3,522
, 34.14m3
4-8.
( , M3)
730 3,282 3,522 3,160 2,587 2,191
10.37 | 47.781 | 56.97 48.57 39.94 33.42
27.78 | 34.14 26.64 23.81 20.04 17.42
0 113 442 788 1,144 1,381
0 10.81 41.10 72.67 107.38 136.70
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140
120
ol 100
=
= 80
7y B AS
¥ 60 my=
() 40 e
20
0
4-4,
4-4
3 56.97m% ha
, . 2
34.14m% ha
, 2
1)
)
4-9
15 , 30 , 45 20%
)
4-10
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4-9

4-9, Cash flow
( . /ha, [/mj3
1 5 10 15 30 45
1,471,540 - - - - .
- 1,184,200 - - - -
- 523,354| 523,354 - - -
- - - 499,100 - -
- - - 346,224| 644,222 821,543
- - - 39,644 73,765 94,069
4-10. ( / mg)
859,746| 2,089,053 2,808,643 3,270,190 3,770,728| 4,225,018
112,501 273,360 367,521 427916 483,413 552,859
972,247 2,362,413 3,176,164| 3,698,106 4,254,141 4,777,877
2)
4-11
4-8
15 , 30 , 45 , 20%
3
5,987,796 [/ ha , 2
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1,638,687 [/ ha

4-11. ( / ha)
~
1,240,233| 5578563 5986,796| 5,372,684 4,397,437| 3,724,704
0| 864,487 3,287,660 5,813,243 8,591,794/ 10,936,374
1,333,557| 1,638,684 1.277,028) 1,142,668 962,139 835943
0 645489 645489 1,846,555 3,378214| 3,378,214
2,573,790| 8727223 11,196,973 14,175,150 17,329,584 18,875,235
4-5 ,
20,000,000
15,000,000
—~ CERE
£ 10,000,000 CRl=Esl
L [0 2HEHIS
al 5,000,000 O ez
l W EZo]
5 0 15 28 3 4 4 S5 b
5,000,000
AAE A
4-5. Cash Flow
3)
4-12
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3% 15
30 , 45 ,
1 , 5
5 10 , 15
0
4-12
4-12.
10 20
3% - 9% - 8% 3% 2% 2.5%
1 | -1,708,380| - 1,658,621|- 1,877,341|- 1,856,935 1 | -1,708,380|- 1,658,621/ - 1,674,882 - 1,666,712
2 -236,840| -223244| -286,004| -279,820| 2 -236,840| -223244| -227.643| -225428
3 -236,840| -216,742| -314,290, -304,153| 3 -236,840| -216,742| -223180 -219,929
4 -236,840| -210,429| -345374| -330601| 4 -236,840| -210,429| -218,804| - 214,565
5 -760,194| -655,750|-1,218,197|- 1,153,414| 5 -760,194| -655,750 -688531 -671,901
10 -972,247| -723,443|- 2,496,679 - 2,238,197| 10 -523,354| -389,425 -429,333 -408,843
10| 2,573,790| 1,915141 6,609,357| 5,925,088 15 -884,968| -568027| -657,544| -611,040
15 645489| 414,314.8| 479,607.8| 445,687.9
20 | -2,362,413|-1,308,011| - 1589,336/ - 1,441,712
-1,773,088| 71,472 |-238,032 | 20 | 8,081,734| 4,474,660| 5438,775 4,932,047
( /ha) -341,274
208,629.7| -82,395
( /ha)
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30 40

3% 2% 2.5% 3% 2% 2.5%
1 | -1,708,380| - 1,658,621/ - 1,674,882|- 1,666,712 1 -1,708,380| - 1658621 -1674882| - 1666712
2 -236,840| -223,244| -227,643| -225428| 2 -236840| -223244| -227643| -225428
3 -236,840| -216,742| -223,180| -219,929| 3 -236840| -216742| -223180 -219929
4 -236,840| -210,429| -218,804| -214,565| 4 -236840| -210429| -218804| - 214565
5 -760,194| -655750| -688531 -671,901 5 - 760194| -655750| -688531 -671901
10| -523,354| -389,425| -429,333 -408,843| 10 -523354| -389425| -429333| -408843
15| -884,968| -568,027| -657,544| -611,040| 15 -884,968| -568027| -657544| -611040
15 645,489 414,314.8| 479,607.8| 445,687.9| 15 645489| 414314.8| 479607.8| 445687.9
30 | - 3,176,164/ - 1,308,538 - 1,753,468 - 1,514,213| 30 -717,987| -295801| -396380| - 342295
30 | 10,551,484| 4,347,072| 5,825,167 5,030,343| 30 1,201,066| 494823.3| 663073.6/ 572599.4
40 | -3,698,106| - 1133680, - 1674837| - 1377288
40 | 12,328,595| 3779415 5583503 4591546

- 469,389 431,389.7| - 56,600
( /ha) - 663165 5350504 - 128167
( /ha)
50 60

3% 2% 2.5% 3% 2% 2.5%
1 | -1,708,380| -1658621| -1674882| - 1666712 1 -1,708,380|- 1,658,621|- 1,674,882| - 1666712
2 -236840| -223244| -227643| -225428| 2 -236,840| -223,244| -227,643| -225428
3 -236840| -216742| -223180, -219929| 3 -236,840| -216,742| -223180 -219,929
4 -236840| -210429| -218804| -214565K 4 -236,840| -210,429 -218,804| -214,565
5 -760194| -655750| -688531 -671901 &5 - 760,194| -655,750| -688,531| -671,901
10 -523354| -389425| -429333| -408843| 10 -523,354| -389,425| -429,333| -408,843
15| -884,968| -568027| -657544| -611040| 15 - 884,968| -568,027| -657,544| -611,040
15 645489| 414314.8| 479607.8| 445687.9| 15 645,489| 4,143,14.8| 479,607.8| 445,687.9
30| -717,987| -295801| -396380| -342295/ 30 -717,987| -295,801| -396,380| - 342,295
30| 1,201,066| 494823.3| 663073.6] 572599.4| 30 1,201,066 494,823.3| 663,073.6] 572,599.4
45| -915613| -242123| -375582| -301396| 45 -915,613| -242,123| -375582| -301,396
45| 1,531,659 405029.8) 628281.6] 504182.9| 45 1,531,659| 4,050,29.8| 628,281.6| 504,182.9
50 | -4,264,141| -972681| -1584247| - 1240619 60 | -4,777,877| -810,964| - 145,6212| - 1,085,933
50 | 13,950,371| 3182178 5182952 4058752| 60 | 15,497,021| 2,630,357 4,723217| 3,522,219
- 936,497 477,789 - 321,505 -,132,601| 146,089 - 703,352

( /ha) ( /ha)
4-13.
- 1,773,089 | - 360,947 | - 489,063 | - 663,167 | - 934,217 | - 1,326,602
( /ha)
4-13 4-12 4-13
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4)

60 40

100%

70%, 50%  30%

4-14 20 , 40 , 60

4-14.

- 126 -

-360,947 [/ ha

20



() (%)

100

70

50

30

100

50

30

100

70

50

30

@
4-15

4-15 3

4-15. ( / ha)
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(%)
100 6,949,829
70 4,864,880
1 20 8,727,223
50 3,474,914
30 2,084,948
100 8,481,567
70 5,937,097
2 40 13,349,661
50 4,240,784
30 2,544,470
100 10,998,893
70 7,699,225
3 60 17,028,680
50 5,499,446
30 3,299,667
)
4-15 3
4-16, 4-18, 4-20
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4-16. 1
20 20
100% 70%
3% 2% 2.5% 3% 6% 5.5%
1 |-1,708,380| - 1,658,621 - 1,674,882| - 1,666,712 -1,195,866| - 1,161,035 - 1,128,175/ - 1,133,522
2 | -236,840| -223244| -227643 - 225428 165788 -156271 -147,551| - 148,953
3 | -236840 -216,742 -223180| -219,929 165788 -151,720 -139,199 - 141,187
4 | -236840 -210,429| -218804| - 214,565 - 165,788 -147,300| - 131,320 - 133827
5 | -760,194| -655750 -688531 -671,901 -532135.8| -450,025 -397,643 - 407,155
10 | -523354| -389425 -429333| -408,843 -366,347.8| -272,597| -204,567| - 214471
15 | -884,968 -568,027 -657,544] - 611,040 -619477.6| -397,619| - 258486 - 277,484
15 | 645489 414,314.8) 479,607.8| 445687.9 645480 414,315 269,340 289,136
20 |-2,362,413| - 1,308,011 - 1,589,836/ - 1,441,712 -1653,680| -915607 -515628| - 566,767
20 | 8081734 4,474,660 5438775 4,932,047 8,081,734 4,474,660 2,519,923 2,769,844
ey -341,274| 208629.7| -82,395 ey 1,227,801 -133306] 35614
%) 2.36% ) 5.61%
20
50% 30%
3% 8.5% 8% 3% 125% | 12%
1 | -854100 -829,311 -787,272| -790917 -512514 - 497,586 - 455,568| - 457,602
2 | -118420 -111,622| -100592 - 101526 -71,052] -66973| -56140 - 56642
3 | -118420 -108371 -92712| - 94,006 -71,052]  -65023] -49902| -50573
4 | -118420 -105215 -85449 -77,336 -71,052| -63129| -44357| -45155
5 | -380,007 -327,875 -252782 -258,688 -228,058.2| - 196,725 - 126,556| - 129,406
10 | -261677| -194,712| -115736 - 121,207 -157,006.2| -116,827| -48349| -50552
15 | -442,484| -284014) -130152 - 139,489 -265,490.4| -170,408| -45369 - 48504
15 | 645480 414,315 189,864 203,485 645489 414,315 110,306] 117,928
20 |-1,181,206) -654,005 -231,063| -253426 -708,723.8| -392,408 -67,209) -73471
20 | 8081734 4,474,660 1,580,920 1,733,921 8,081,734 4,474,660 766,398 837,807
ey 2,273,850 -24974/ 100,811 ey 3319901 -16,746| 43830
%) 8.39% %) 12.36%
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4-17. 1

( /ha) (%)
100% - 341,275 2.36
70% 1,227,800 5.61

20
50% 2,273,850 8.39
30% 3,319,900 12.36
4-17 1 20
-341,275 /ha 2.36%

3%

30%

3,319,900 /ha 12.36%
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4-18. 2
40 40
100% 70%
3% 2% 2.5% 3% 4% 3.5%
1 |-1,708,380| - 1,658,621|- 1,674,882|- 1,666,712 -1,195,866| - 1,161,035| - 1,149,871 - 1,155,426
2 -236,840| -223,244| -227,643| -225428 - 165,788 -156,271| -153,280| - 154,765
3 - 236,840 -216,,742| -223,180| -219,929 -165,788| -151,720| -147,385| -149,531
4 -236,840| -210,429| -218,804| - 214,565 -165,788| -147,300| -141,716| - 144,475
5 -760,194| -655,750| -688531 -671,901 -532,135.8| -459,025| -437,377| -448,044
10 | -523354| -389,425| -429333| -408,843 -366,347.8| -272,597| -247,491 -259,711
15 | -884,968| -568,027| -657544| -611,040 -619,477.6| -397,619| -343,974| -369,760
15 645,489 414,314.8| 479,607.8| 445,687.9 645,489 414,315 358,417 385,286
30 | -717,987| -295801| -396,380| -342,295 -502,590.9| -207,061| -154,958| - 179,062
30 | 1,201,066| 494,823.3| 663,073.6] 572,599.4 1,201,066 494,823 370,311 427,914
40 |- 3,698,106/ - 1,133,680|- 1,674,837|- 1,377,288 -2,588,674| -793576| -539,192| -653,828
40 | 12,328,595| 3,779,415| 5,583,503| 4,591,546 12,328,595 3,779,415| 2,567,911| 3,113,864
- 663,165 535,050.4| - 128,167 942,349 - 18,605 412,462
( /ha) ( /ha)
2.40% 3.98%
(%) (%)
40 40
50% 30%
3% 5.5% 5% 3% 7% 7.5%
1 -854,190| -829,311| -809,659 -813514 -512514| -497,586| -478,985| - 476,757
2 -118,420| -111,622| -106,395 -107,410 -71,052] -66,973| -62,060 -61,484
3 -118,420| -108,371| -100,848| -102,296 -71,052| -65,023| -58,000 -57,194
4 -118,420| -105,215| -95591| -97,424 -71,052] -63,129| -54,205 - 53,204
5 -380,097| -327,875| -290,825| -297,816 -228,058.2| -196,725| -162,602| - 158,856
10 -261,677) -194,712| -153,194| - 160,647 -157,006.2| -116,827 - 79,814 - 76,178
15 | -442,484| -284,014| -198,203 -212,842 -265,490.4| -170,408 - 96,226 - 89,727
15 645,489 414,315/ 289,136| 310,491 645,489 414,315 233,955 218,153
30 |-3589935 -147,901| -72,030, -83,063 -215,396.1) -88,740| -28,296 - 24,603
30 | 1,201,066 494,823| 240,987| 277,900 1,201,066 494,823| 157,781 137,187
40 |-1,849,053| -566,840| -217,196| - 262,650 -1,109432| -340,104| -74,088 - 61,484
40 | 12,328,595| 3,779,415| 1,448,155 1,751,224 12,328,595 3,779,415 823,308 683,243
2,012,692| -65,663 201,953 3,083,038 120,768 - 20,904
( /ha) ( /ha)
5.38 7.49%
(%) (%)
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4-109. 2

( /ha) (%)
100% - 663,167 2.40
70% 942,349 3.98

40
50% 2,012,693 5.38
30% 3,083,037 7.49
4-19 40
-663,165 /ha 2.40%

' 3%
30%
3,083,037 /ha 7.49%
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4-20. 3
60 60
100% 70%
3% 2% 2.5% 3% 3% 3.5%
1 | -1,708,380|- 1,658,621 |- 1,674,882 - 1,666,712 -1,195,866| - 1,161,035| - 1,161,035| - 1,155,426
2 -236,840| -223,244| -227,643| -225,428 -165,788| -156,271| -156,271| - 154,765
3 -236,840| -216,742| -223,180| -219,929 -165,788| -151,720| -151,720| -149,531
4 - 236,840 -210429| -218,804| -214,565 -165,788| -147,300| - 147,300 - 144,475
5 - 760,194| -655,750, -688,531| -671,901 -532,135.8| -459,025| -459,025 - 448,044
10 -523,354| -389,425| -429,333| -408,843 -366,347.8| -272597| -272597 -259,711
15 - 884,968 -568,027| -657,544| -611,040 -619,477.6| -397,619| -397,619 -369,760
15 645,489| 414,314.8| 479,607.8| 445,687.9 645,489 414,315 414,315 385,286
30 -717,987| -295,801| -396,380 - 342,295 -502,590.9) -207,061 -207,061 -179,062
30 1,201,066 494,823.3| 663,073.6| 572,599.4 1,201,066 494,823 494,823 427,914
45 -915,613| -242,123| -375,5582| - 301,396 -640,929.1) -169,486| -169,486 - 136,299
45 1,531,659 405,029.8| 628,281.6| 504,182.9 1,531,659 405,030 405,030 325,721
60 | -4,777,877| -810,964| - 1456,212|- 1,085,933 -3,344,514| -567,675 -567,675 -424,534
60 | 15,497,021| 2,630,357| 4723217 3,522,219 15,497,021 2,630,357 2,630,357 1,967,104
-1326601| 146,089 - 703,352 254,736 254,736| - 315,582
( /ha) ( /ha)
2.08% 3.22%
(%) (%)
60 60
50% 30%
3% 4.5% 4% 3% 6% 5.5%
1 -854,190| -829,311| -817,407 -821,337 -512,514| -497,586| -483504| -485,795
2 -118,420| -111,622| -108,441 -109,486 - 71,052 - 66,973 - 63,236 - 63,837
3 -118,420| -108,371| -103,771| -105,275 - 71,052 - 65,023 - 59,657 - 60,509
4 -118,420| -105,215] -99,302| -101,226 - 71,052 - 63,129 - 56,280 - 57,354
5 -380,097| -327,875| -305,009 -312,412 -228,058.2| -196,725| -170,418 -174,495
10 - 261,677 -194,712| -168501 -176,780 -157,006.2| -116,827 - 87,671 - 91,916
15 -442,484| -284,014| -228641 - 245,696 -265490.4| -170,408/ -110,780, -118,922
15 645,489| 414,315 333,537| 358,417 645,489 414,315 269,340 289,136
30 | -358,993.5| -147,901| -95851 -110,684 - 215,396.1 - 88,740 - 37,503 - 43,218
30 1,201,066| 494,823| 320,685 370,311 1,201,066 494,823 209,118 240,987
45 | -457,806.5| -121,062| -63,161 -78376 - 274683.9 - 72,637 - 19,956 - 24,687
45 1,531,659| 405,030 211,314 262,218 1,531,659 405,030 111,275 137,658
60 | -2,388,938| -405482| -170,305| -227,093 - 1433363 - 243,289 - 43,451 - 57,704
60 | 15,497,021| 2,630,357 1,104,767, 1,473,153 15,497,021 2,630,357 469,782 623,879
1,308,960, -190,086| 175,734 2,363,188 - 72,941 113,223
( /ha) ( /ha)
4.24% 5.80%
(%) (%)
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4-21. 3

( /ha) (%)
100% - 1,326,602 2.09
70% 254,736 3.22

60
50% 1,308,961 424
30% 2,363,187 5.80
4-21 60
-1,326,602 / ha , 2.09%
19 23cm
, 17cm 63%

- 134 -



3,522 , 56.97mY ha , 2

34.14m3 ha

(€
» ()
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4-6

(40

, 60

- 136 -

(20 )

3%



12

11

10

4-6.
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1 2 3 4 5 6 7 8 9 10 11 12
O | X |——— = |m
_ O |oeX ———|"=m mm
el i O=|——
- O —— | O— — — | |
- Cue X —|— |- mm|O— - mm
O |X —|— \mm
O ...... .x - _- _ g .“x -
O.. X |— | — | m
O—— = | =
O—|— ==
O—|——|—| =
O—|— ==
- O—|—|—
O—|—|mm O—|—
4-6. ( )
1)
4-22. ( / 10a)
( 7kg)
763 114,183 130,730 244,913
506 127,660 211,233 338,893
1,702 91,031 176,207 267,238
391 219,392 240,826 460,218
315 324,878 254,016 578,894
464 288,343 242,074 530,417
1,046.6 92,677 46,874 139,551
1,034.5 108,450 63,530 171,980

- 138 -




4-22

. 423
10a 1ha
4-23 ( . /ha)
2,803,610 2,449,130 354,480
2,488,780 1,395,510 1,093,270
2,785,070 1,719,800 1,065,270
3,242,490 3,388,930 - 146,440
2,952,530 2,672,380 280,150
8,005,280 4,602,180 3,403,100
7,013,250 5,788,940 1,314,310
7,168,800 5,304,170 1,864,630
33,500,000 20,233,900 12,266,100
55,250,000 30,470,000 24,780,000
11,725,000 7,058,190 4,666,810
(1993)
2)
4-24
20
4-34

50,629,535 / ha
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73.95%

81.33%

368,663,827 [/ ha

4-24. ( / ha, %)
( /ha) (%)
5,273,767 14.47
16,265,097 44.36
15,848,528 61.94
- 2,178,657 -4.32
4,167,925 10.48
50,629,535 73.95
19,553,614 22.70
27,740,986 35.15
197,366,069 65.56
368,663,827 81.33
69,430,348 66.12
50%
20
4-7
2,273,800 / ha,
8.39%
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8%

Sinulataor

(€

, , (2)

(Distance-independent growth model)

©)
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48

- 143 -

20x 20m Plot 13
, 13
2)
4-25.
956,340 /ha
1
515,200 /ha
236,840 /ha 2 5 (4 )
523,354 /ha 15 (1)
25,742 /m3 37,095 /m3
2,948 /m3 9,902 /m3
22,529 /m3 28,636 /m3
1,700 /
50,000 /m3
80,000 /m3
* (1994 ), (1997)



, ha

Spreadsheet

IRR
NPV
B/C

4-9
Simulator

ha ,
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1)

Yes
‘ New Plot ’—+

. PR
4

M ortality ‘

=z z
o o
<
D
2]

‘ Yes

T

(Potential Growth)
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PG= a+ b*DBH®+ d*SI*CR*DBH*

(Hahn,Terold T., and Gray .Brand et al,. 1979)

*PG= DBH= SI= CR= ab,cd,e=
2) (Crown Ratio)
1.....10% 1 ,11.....20% 2, ... , 91......100%
10
10
CR= a + c*[1- exp(- d*DBH)]

(1+ b*AV10BA)
(Hahn,Terold T., and Gray .Brand et al,. 1979)

* CR= , AVI10BA= 10 , DBH= ab,cd=

3) (Modifier)

MOD= 1- exp[- (X1)(X2)(X3)]
X1= a*(1- exp(b*DBH/AD)+ d)

X2= e*(1+ AD)'
_ ./ _MBA- BA
X3= BA
( David W.Hann and David R. Larsen. 1991)

* MOD= DBH= AD= MBA=
BA= a,b,cd,ef=

- 146 -
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4)

DBH,= PG*MOD+ DBH,

(Hahn,Terold T., and Gray .Brand et al,. 1979)

* DBHI= DBHZ= PG=
MOD=
5) (Mortality Probability)
( . 1986)
) PG
Modifier DGRO
Mortality= [1+ exp(a+ b* DGRO° d*DBH)] '+ e
(Hahn,Terold T., and Gray .Brand et al,. 1979)
* Mortality= DBH= DGRO= a,b,cd,e=
6)
4-26 ,
, /
4-26
n, R,- C
Net Present Value = y ——1L
( ue) NPV= 2 (1+ i)'
- y! Rt' Ct
(Internal Rate of Return) <0 (1+ )
n B
, : ?‘-'o (1+ti)t
/ (Benefit- Cost Ratio) B/C= ——"—/—
t
o (1+ )
* R = , C = , t =
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) Secant

Secant 4-10
, 4-10 Y=f(X) (P(,PI)
’ X
Y=f(X) Pz . (P1,P2) X
Pz
f(X)=0 X
f(X
X n+1 - X n - Slene)
Slope
(X}
f
{
(Initial guess: ;| P, ) Py

4-10 Secant
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20cm

10cm

4-11

20cm
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4-11

1)
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2)

3)

% (

100%  80%, 60%, 40%

4)

25 20

1)

) (Potential Growth)

*100)
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20%, 30%, 40%



4-27

4-27.
PG= a+ b*DBH®+ d*SI*CR*DBH?®
a b c d e R2
045 -0.00347 148 -219 -1145 0.45348
* PG= DBH= SI= CR= ab,cd,e=
) (Crown Ratio)
4-28.
- a * _ _ *
CR= (1+ b*AVI0BA) + ¢c*[1- exp(- d*DBH)]
a b c d R2
4.28 5.86 16.13 - 0.00405 0.68135
* CR= , AV10BA= 10 , DBH= a,b,c,d=
) (Modifier)
4-29.
MOD= 1- exp[- (X1)(X2)(X3)]
X1= a*(1- exp(b*DBH/AD)®+ d) X2= e*(1+ AD)" X 3= —MB%;(BAf
a b c d e f R2
0.347 -0.00192 -0.00192 1.29 2176 0.719 0.64248
* MOD= DBH= AD= MBA=
BA= ab,cd.ef=
2
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X2

X1

DBH,= PG*MOD+ DBH,

* DBHI= DBHzZz= PG= MOD=
) (Mortality Probability)
( , 1986) ha
PG M odifier DGRO
4-30.

Mortality= [1+ exp(a+ b*DGRO®+ d*DBH)] + e

a b c d e R2
-2381 32577 13.625 0611 0.012 0.500
* Mortality= DBH= DGRO= a,b,cd,e=
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2)

4-31 4-32

4-31. 10cm

4-11

10cm 20cm

H,= a+ b*DBH+ c*DBH?* d*DBH?

a

b c d R2

-0.203558 0.0750068 0.029475 -0.0006048 0.975167

*H 1= 10cm DBH= ab,cd=
4-32. 20cm
H,= a+ b*DBH+ c*DBH?
a b c R2
-0.0117102 - 0.284917 0.018930 0.988595
*Hi= 20cm DBH= a,b,c=
4-31 4-21
6 (120cm) ,
20cm 8 (180cm)
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1)

4-12.

Worksheet

Worksheet

Worksheet

Plot

- 154 -

, Plot



2)

|nooeian o ien o) oo

IRB BB RBRBBREN B R
Emi

1
q
.
E -
5
-
-
-
5
:-
’
5
5
r

nonienlun o

4-13.

4-13 Spreadsheet

Spreadsheet 1 Tree

Factor

4-14

“ ” 4_20
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3)

4-14.

4-14

4-15
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Spreadsheet



e 125

M:F 12, =
- am 1248
1338 1243

1173 124
1159

1144
1129
1as

13

1295

127

4-15.

4-15 5 Tree Factor
Spreadsheet
“ " 5
, Tree Factor

(ha)

4-16
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5)

4-16

4-16 (ha)

K 4-17

- 158 -

Spreadsheet



4-17. ha

4-17

- 159 -

ha
ha

4-18



7)

4-18.

4-18

Spreadsheet

ha

4-19
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8)

i

4-19.

4-18

4-19
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9)

4-20 Plot
4-20 4-13 “ "
Grid
ha Tree Factor

, Plot
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10)

GHEY gaam S

' =
38 | TRFAC IIEFi'IlEI!t#El TRFAC | 124sgdE:
i 1763 13,58 5 1735 138
i 12 137 16,93 138
] I6 85 13,09 5 16,58| 13F
i 16.43 12.94 1615 13
pe] o] 12,78 5 1570 132
a 1650 i2,b4 5 1522 1
3 149 12,48 5 14,70 12¢
1 14,47 §2, 34 5 14,13 i
A £.03 12,18 5 0591 128

D i 12 04 s N 12
i i ] 11,69 5 00, 00| 12%
E] ] 11,74 5 6, 0o 121
il i 11,58 § 0o, 00| 12(
E]] i 11,44 3 6, a0 g
— A | i if,78 5 06,00 11,5
L] fl AT 5 s i1E

A i 10,5 5 00,0o 11.4%
R - - 2

4-21
4-21 Tree Factor
Spreadsheet Tree Factor
4-18
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4-25

8.06cm , Plot 20mx 20m, Plot 56
20
25 ,
1)
4-33. ( [ ha, m¥ ha)
15 2,184 0 34.31
20 2,615 0 35.96
25 3,052 147 37.81
30 3,214 6.04 38.77
35 3,117 15.17 38.11
40 2,707 28.86 36.33
45 2,156 45,98 34.16
50 1,626 64.62 32.01
55 1,218 82.94 30.25
60 817 99.7 28.94
4-33 4-22
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30 3,214 [/ ha '

88.77m% ha ,

ST ME BT AR

of S E(m'}

120

1000

(mxim
TE]

([OE=Z

2)

4-22.

4-34

534,388 / ha, 4.86%, / 1.18
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4-34.

% /
( Iha) (%)
15 534,388 4.68 1.18
20 95,780 3.23 1.03
25 18,448 3.03 1.01
30 - 203,498 235 0.87
35 - 469,952 2.01 0.78
40 - 773,870 1.76 0.70
45 - 1,027,946 1.63 0.65
50 - 1,206,257 1.60 0.61
)
3%
: 3%
4-35.
/
( /ha) (%)
18,448 3.03 1.01
25
- 428320 2.14 0.89
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4-36

4-25
60%
1,590,036 [/ ha ,
7.458% 3.4%, / 1.83
83%
4-36.
/
( /ha) (%)
100% 18,448 3.03 1.01
80% 542,309 411 1.18
25
60% 1,066,743 5.50 1.44
40% 1,590,036 7.46 1.83
)
4-37 4-23
10%
10%
59,495 |/ ha, 3.11%, / 1.017
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41,047 / ha, 0.08%,
0.012
4-37.
( /ha) (%) /
0% 18,448 3.03 1.0053
10% 59,495 311 1.0172
25 20% 47,732 3.09 1.0138
30% 29,795 3.06 1.0086
40% 13,185 3.026 1.0038

i 2ol wE =F Mt

R A TH R ha)

a 10 &0 L 40
ZHe 2 (%)

4-23.
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30
3,214 /ha )

30 88.71mY ha

25

, 10%
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

59:9-14.

, . 1987.
34:1-11.
, , ) , , . 1986. ,
33:13 34.
, 1990.
26:42-54.
. 1987.
35:28-32
, . 1990. (). -
, . 41:103-113.
, , , . 1988.
. 30:7-26.
, ) . 1994. () -
, . 50:96-111.
. 1976.
. 32:9-15.
. 1991. UR . 304:30-33
, . 1994, -
. 463-517.
, . 1988. ()-
. 213-262.
David W. Hann and Chao-Huan Wang. 1990. Mortality Equations for

Individual Trees in the Mixed-Conifer Zone of Southwest Oregon. Forest

Research Laboratory, Oregon State University, Covalis, Oregon. Research

Bulletin 67. 17p.

David W. Hann and David R. Larsen. 1991. Diameter Growth Equations

for

Fourteen

Tree Species

in  Southwest

- 171 -

Oregon.

Forest

Research



32.

33.

34.

35.

36.

Laboratory, Oregon State University, Covalis, Oregon. Research Bulletin
69. 18p.

Gary . Brand. 1981. "Grow"-a computer subroutine that projects the
growth of trees in Lake States forests. U.S.D.A Forest Service, Research
Paper nc-207, 11p. U.SD.A. Forest Service, North Central Experiment
Station, St. Paul, Minnesota.

Hahn.Jerold T., Gary J, Brand., et al. 1979. A Generalized Forest Growth
Projection System. Apploed To the Lake States Region. USDA. Forest
Service Gen. Tech. Rep. NC-49, 96p. North Cent. For. Exp. Stn., St. Paul,
Minnesota.

Hann, D. W., D.K. Walters et .. A. Scrivani. 1987. Incorporating crown
ratio into prediction equations for Douglas-fir stem volume. Can. J. For.
Res. 17:17-22.

Robert A. Monserud. 1976. Simulation of Forest Tree Mortality. Forest
Sicence 22:438-444.

Schultz,T. W. 1951. * A Framework for Land Economic: The Long View”

Journal of Farm Economics. 33:2

- 172 -



24% 46 2 ha
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1)

2)

3)

1995

1995
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7

7

23

26

25

28



1)

1995 10 19 1995 11

150

2)

3)
373

146 340
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29.7%

5-1. ( )]
750 78 10.4 212 31.5
750 164 21.9 161 27.5
1500 242 16.1 373 29.7
)
(David Richardo)
( , 1991).
2 9 “
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1)

30%

30,000m2
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15%

100
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ha

. 1985

1,985 ha
5

10

24%

5-2
. 1996 64,600ha
3.2%
2000 6.2%  121,900ha
2004 7.4%  144,900ha
3 9 ha , 3
( , 1995).
23 12, 50%
22 11 , 50%
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5-2. ( : 100ha, %)
85 ) 91 92 93 94 %5
2144 | 2109 | 2091 | 2070 | 2055 | 2033 | 1985
1325 | 1345 | 1335 | 1315 | 1298 1267 | 1205
820 764 756 755 757 765 779
202 | 404| 675 689 | 665| 625| 646
410 | 124| 240| 310| 303 | 314| 335
161 | 280 | 435| 379 | 362| 314 | 311
(%) 0.9 19 3.2 33 3.2 3.0 3.2
0.3 0.9 18 2.4 2.3 2.4 2.6
2.0 3.7 5.8 5.0 4.8 41 4.1
, 1997,
5-3.
1 %)
3 11 14(31.1)
12 4 16(35.6)
3 4 7(15.6)
4 3 7(15.6)
0 0
1 1(2.2)
23(51.1) 22(48.9) 45(100)

1

- 181 -



)
. )
( , 1993).
2)
) 2
(1)
()
0.3%,
13.8%,
21.6%
2)
3

- 182 -

GNP

2.4%

30.4%,



( . ha, %)
(A) (B) <)
21473 |1802.0 | 3453 | 2140.2 | 17975 | 3427 | 71| 45| 26
B/ A 99.6 998 992
Cl/ A 03 03 08
\ 1184.6 \ 557.0\ 627.6 \ 1156.6 \ 554.6 \ 602.0\ 28.0\ 2.4 \ 25.6
B/ A 97.6 996 959
Cl/ A 24 04 41
: ( . 1993;
1995)
5-5.
( , o %)
(A)
(B) ©)
2000 | 279300 | 2000 | 38500 2000 17200
66.7 9310 66.7 | 1283.3 66.7 573.3
1(%)
- - 100 13.8 100 6.2
(B/ A), (C/ A)
2 (CI B, %) - - : : 100 44.7
1 28 1 14 1 9
3.3 933 3.3 46.7 3.3 30.0
5-6.
( , . %)
(A)
(B) <)
18090 | 20400 | 5500 | 4410 2500 2910
13915 | 1569.2 | 4231 | 339.2 192.3 223.8
1(%)
- - 30.4 216 13.8 14.3
(B/ A), (C/ A)
2 (CI B,%) - - - - 455 66.0
11 12 4 7 2 5
(%) 84.6 923 30.8 53.8 15.4 385
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(

(

)

)

72.8%

85.7%
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( . ha, %)
6.4 (100) 04 (6.3) 2.4 (375) 3.6 (56.3)
1.9 (100) 0.4 (21.1) 15 (78.9)
45 (100) 2.4 (53.3) 2.1 (46.7)
: ( , 1993)
( )
1)
)
‘ ! 95.2%
54.1%
5-8.
( , %)
( )
180 95.2 5
9 4.8
189 100
100 54.1 9
85 459
185 100
91 91.9 97
8 8.1
99 100
91.9%
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3000

91%,

76%

1000 63%, 77%
1000-3000 27%
5-9.
( %)
( )
0-1500 60 51 74 46
1500-3000 47 40 47 30
3000-9000 10 8 14 9
9000- 1 1 25 15 /
118 100 160 100 80/ 38
225938 499549
1141 2523
1915 3122
0-500 19 48 34 43
500-1000 6 15 27 34
1000-3000 15 27 14 18
3000- 0 0 4 5 /
40 100 79 100 158/ 119
37893 83430
191 421
947 1056

- 186 -



1501-3000

1500 55%
. 1ha
25%
5-10.
( L, %)
( )
0-500 11 16
501-1000 13 19
1001-1500 7 10
1501-3000 21 30
3000- 17 25 77
69 100
196,625
1435
2849
3)
)
, 54.6%
)
66.9%
33.1%
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53%

69.9%
5-11.
, %)
)
61 34.3
/ 7 3.9
/ 102 57.3
/ / 1 0.6 16
/ 4 2.2
/ 3 17
178 100.0
24 255
35 37.2
1 11
25 26.6 100
9 9.6
94 100.0
5 5.2
12 125
7 7.3
/ 27 28.1
8 8.3
98
21
9.4
26 27.1
96 100.0
4)
' 57.3%
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5)

1)

32.4%

50

58.1% ,

64.0%

30

50 51.3%

40 60

75.8%

189 -

10

60



50

1000

2)

" (19.7%)

” (5.1%)

3)

83.6%,

50 500

' 100

100 55.8% 100

19.3% '

50%

“ " (17.7%),
" (16.5%), “

“ " (48.1%)

88.3%
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91.6%, 95.2%

88.0%,
90.3%
51.9% , 95.5%
)
20%
)
71.0%,
87.1%
1) 3 1
30
9
15 4
50

1996 1 1
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26.4% ,

25.2%

21%  16%

200

500 32.2%
500 1000
1995
14
10 100

- 192 -

1000

2004

32%, °

, 2000

2000

15

19%

(63.9%)



5-12.

1-99 2 14
100-199 19 13.6 6
200-299 4 2.9
300-399 8 5.7
400-499 12 8.6
500-999 30 21.4

1000-1999 28 20.0
2000- 37 26.4
140 100
14 10.7
1 15 115 49
2 5 3.8
33 25.2
6 4.6
16 12.2
21 16.0
/ 16 12.2
5 3.8
0 0
131 100
1
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1996 3.2% 64,600ha
24%
4,672,000ha

16.7%

50.4%

77.9%, 45.7%
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1974 1995 22

1)

2)
1 1977-1995

5-13

- 195 -

19



5-13.

(kg) C ) C ) ( /kg)

1974 9.7 8,663 34,692 119 0
1975 12.9 8,353 35,281 134 0
1976 13.8 10,847 35,849 156 0
1977 18.6 12,540 36,412 16.0 0
1978 21.0 15,040 36,969 15.7 0
1979 22.3 16,074 37,534 126 0
1980 26.9 13,630 38,124 121 0
1981 24.6 13,837 38,723 9.1 0
1982 16.6 14,987 39,326 11.2 0
1983 20.2 17,231 39,910 16.9 0
1984 19.1 19,182 40,406 13.9 0
1985 21.6 20,830 40,806 12.7 0
1986 251 24,284 41,214 141 0
1987 25.9 28,106 41,622 185 0
1988 26.6 32,101 42,031 15.7 0
1989 36.0 34,923 42,449 16.5 0
1990 38.5 41,727 42,869 17.0 0
1991 40.7 47,380 43,268 185 0
1992 51.6 51,219 43,663 18.3 1
1993 58.6 55,650 44,056 17.2 1
1994 60.6 61,385 44,453 16.8 1
1995 63.0 66,456 44,851 16.3 1
) 1
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1992

‘92

3)

2010

10 2%

3%, 2%, 1%
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(1) 1

1 GDP
, KDI (1997) GDP 1990-2000 7.2%,
2000-2010 5.5% ,
5.5%
@
©)
1)
=1 , , )
2)

5-14
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5-14.

(kg) ( /kg) (9295) (7479)
1974 337,290 11.9 0 1
1975 455,613 134 0 1
1976 496,033 15.6 0 1
1977 677,716 16.0 0 1
1978 776,428 15.7 0 1
1979 838,777 12.6 0 1
1980 1,027,382 12.1 0 0
1981 950,827 9.1 0 0
1982 652,842 11.2 0 0
1983 805,483 16.9 0 0
1984 770,000 13.9 0 0
1985 880,000 12.7 0 0
1986 1,033,519 14.1 0 0
1987 1,079,816 18.5 0 0
1988 1,117,247 15.7 0 0
1989 1,529,815 16.5 0 0
1990 1,648,447 17.0 0 0
1991 1,760,597 18.5 0 0
1992 2,254,164 18.3 1 0
1993 2,580,152 17.2 1 0
1994 2,693,968 16.8 1 0
1995 2,824,381 16.3 1 0

)
1980 , 1990
1975
1979 1992 1995
3)
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2010

)
)
t = 0.1x 1 + 0.27x
t-2 + 0.3% -3 + 0.2x 4 + 0.13% t-5
1 t H t 2)
=t /t
=1
2) 5
) 1 2-4
, 1 10%, 2 27%, 3 30%, 4 20%, 5
13% ( , 1997).
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1)

1996 2757 10,944
92%
(96)  90% ( , 1997), 1994
5-15.
(
1975 446 332 0
1980 1,027 696 0
1985 880 659 2
1990 1,648 1056 329
1995 2,824 727 495
1996 3,404 356 840
5-16. ,
() C ) () () C ) ()
1993 2,059 384 | 15,640 3,721 97 | 4,580
1994 2,199 413 | 15,960 3,539 94 | 5230
1995 1,899 363 | 16,668 6,613 176 | 4,123
1996 1,872 358 | 21,750 10,941 201 | 4,625
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, . 1988

1996 840
2)
)
81,921,000m:
72%, 70%, 20
2,064,000m? , 600m
1,515,000 ( 10 ).
5-17.
( ha, )
| 1 11 I\ \Y VI
1693 |81,921 | 180| - | 622 20,012 | 638 |35477 | 173 15848 | 63|7588 | 18| 2,096
231 9,743 | 12 -1 94 3059|110 5551| 13 911 1 139 1 82
426 29601 | 66 -| 112 6518|123 9237| 81 8202| 36 4520| 9 1,123
191 7,928 | 10 -| 57 1047|109 5401| 13 1,212 2 235 - 34
100 3920 13 -| 45 882 48 2735 3 261 - 43
107 4,551 9 - 40 952 | 44 2311 8 599 4 487 2 202
108 3539 | 14 - 41 783 | 46 2,155 3 174 4 331 1 96
33 15271| 32 -| 160 5956| 102 5265| 35 3193| 6 703| 1 154
172 6,148 | 24 - 72 1693| 54 2661 15 1,042 5 38 3 368
12 1,220 - - 1 23 3 160 2 255 5 745 - 37
)
1992
1996 152,000m
( 429%)
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(11,848,000 14.5%).
2.6% 36.1%
5-18.
«( ) (%) ha (%) () (%)
81,921 100.0 1693 100.0 | 3,4038 100.0
9,743 11.9 231 136 116.8 34
29,601 36.1 426 25.2 87.5 26
7,928 9.7 191 11.3 460.1 135
3,920 48 109 6.4 | 1,310.0 385
4,551 5.6 107 6.3 280.7 8.2
3,539 43 108 6.4 460.2 135
15,271 18.6 336 19.8 2734 8.0
6,148 75 172 10.2 346.0 10.2
1,220 15 12 0.7 53.7 1.6
, 1996,
1)

-0.9167
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0.9330 . 1%
0.9167% , 1 1%

0.933%

DCOM = 295357 - 1.8161* POM + 0.00099PDI|
(1.9282)  (-1.2020) (8.4929)
D-W= 1.8899 R2 = 0.9304 R2 Adjusted = 0.9227
Sample Period : 1974 - 1995
Estimate Method = 2SLS

: -0.9167, : 0.9330

DCOM :1

POM

PDI1 1 (90 )

() t
00 r .
: EELFELE a2
P08 of @ gt ' s
500 /
40.0 et
a0 /
wf{r:' ‘-1' _-'-- -_.‘_"_
20.0 [— —— "\'\? ,,T,-_ff"f
et
0.0 ="
0.0
74 75 78 77 78 79 80 81 82 B1 B4 85 85 BT B8 B9 80 51 92 3 94 55
5-1.
1995 1 65.8kg , 3%

2010 1995 30% 84.5kg, 2%

38% 90.8kg, 1% 46%
96.3kg
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5-19. 1

1
3% 2% 1%
1 1 1
(  /kg) (kg) (  /kg) (kg) (  /kg) (kg)
2000 18.9 72.6 18.0 74.2 17.2 75.8
2005 22.0 80.6 19.9 84.3 18.1 87.7
2010 25.5 84.5 22.0 90.8 19.0 96.3
2)
QOM = -204611 + 90319* POM + 1326340D9295 - 499445D 7479
(-0.389) (2.617) (6.133) (-2.015)
D-W= 1.3669 R2 = 0.8799 R2 Adjusted = 0.8574
Sample Period : 1975 - 1995
Estimate Method = 2SLS
QOM
POM (90 )
D9295 (92-95=1), D7479 ; (74-79=1)
() t
3000
A %]
a0 FHA //
ALK 7
! A
i 1500 i
3| s _,.-",_.. =
| ; S B
1000 B R
o ﬁ__f’/
e e g S
500 | et ;
D 1
1674 1574 1584 1685 1884
5-2.
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3% , 2010 1995
2,824 21% 3,400 , 2%
, 10% 3,100 , 1%
1995
5-20.
1 2 3
3% 2% 1%
( 7kg) (kg) ( 7kg) (kg) I'kg)  (kg)
2000 18.9 2,833,254 18.0 2,751,768 17.2 2,673,415
2005 22.0 3,105,855 19.9 2,921,423 18.1 2,752,567
2010 255 3,421,875 22.0 3,108,737 19.0 2,835,756
1980 5 6 1990 1980
2 10 3 1
1992 17.5kg , 1992
24.5kg 1992
. 1992-1995 0.04094
ENSE
0.0
25.0 X ""“"'---x__H .
=|
= 20.0 *----"M.“‘-\. //hﬁ-"_—-t_ = J e / .
T 150 v =
0.0
5.0
0.0
19 1984 1 48 15M
5-3.
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5-21.

(kg) ( C ) /kg) (ka/ )
1974 337,290 21 - - -
1975 455,613 60 - - -
1976 496,033 60 - - -
1977 677,716 64 - - -
1978 776,428 54 - - -
1979 838,777 42 55.4 0.066 15.1
1980 1,027,382 21 57.8 0.056 17.8
1981 950,827 40 50.2 0.053 189
1982 652,842 53 41.4 0.063 15.8
1983 805,483 46 37.8 0.047 213
1984 770,000 94 40.6 0.053 19.0
1985 880,000 64 485 0.055 182
1986 1,033,519 72 61.4 0.059 16.8
1987 1,079,816 87 68.8 0.064 15.7
1988 1,117,247 137 72.1 0.065 155
1989 1,529,815 84 83.8 0.055 183
1990 1,648,447 77 94.2 0.057 175
1991 1,760,597 88 98.2 0.056 17.9
1992 2,254,164 145 935 0.041 24.1
1993 2,580,152 153 96.0 0.037 26.9
1994 | 2,693,968 156 107.2 0.040 25.1
1995 | 2,824,381 151 128.0 0.045 221
3% ( ) 2010
1992-1995 (10 6 ) 32% 14
(2%) 20% 12 7
1% 9% 11 6

- 207 -



5-22. =kg, =1,000 )
1 2 3
3% 2% 1%
(kg) (kg) (kg) (kg) (kg) (kg)
2000 | 2,833,254 116 2,751,768 113 2,673,415 109
2005 | 3,105,855 127 2,921,423 120 2,752,567 113
2010 | 3,421,875 140 3,108,737 127 2,835,756 116
3.
(1994 )
600 1,000 / (1m) ,
1,000 1,200 / (1m) ,
( ) 1,400 1,500 / (1m)
5-23 1,315 / (1m) (
)  450-600 / ( 39%)
ha 48.39 ,
(72%) (70%) ha 24.39
, ha 3,000 (120 (Im)/1 )
ha 135-180
20 ( ) 3% , ha
75 -100 3).
( ) 75-100
3 1 135180 3%/ 20 75-100
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5-23.

c7 X ) « )
0 ( 450-600 (3-4ha * 505 (30%)
150  /hal)
2) ( 50 - 60 3 ) 55 ( 4%)
3 ( 140 - 150 (4 x5 5 (11%)
X 7 )
2 ( 60 - 70 (30 x 65 ( 5%)
25,000 )
5) 4 ) 100 5 x20 ) 100 ( 7%)
6) () 100 100 ( 7%)
7) (600 / 250 2 ) 250 (19%)
8) () 100 100 ( 7%)
1,250 -1430 1,340
1 1,250 - 1,450 1,315
50% ha 30
5-24. ( 4ha)
c7 X ) ¢ )
1) ( 600 (4ha * 150  / hal)| 600 (40%)
2) ( 200 (25 x 8 ) 200 (13%)
3) ( 132 (33 x 40,000 ) 132 ( 9%)
4) ( 132 (2 / ) 132 ( 9%)
5) 330 330 (22%)
6) 96 96 ( 6%)
1,490
1) 240 60 x4 ) 240 (39%)
2) 200 (25 x 8 ) 200 (11%)
304
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09% 0.7%
0.7%

2010 3,100

10-30%

1% , 0.9%
80%

70%

11 5 14
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1977 1995 19
1)

)

= ( , , )
)
1 1977-1995 19
5-25
M1
< + - >
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5-25. 1
1
(ko) (kg)

1977 1.04 0.04 1,254 0
1978 131 0.04 1,504 0
1979 1.06 0.04 1,607 0
1980 0.83 0.04 1,363 0
1981 0.85 0.04 1,383 0
1982 112 0.05 1,498 0
1983 1.09 0.06 1,723 0
1984 1.13 0.06 1,918 0
1985 154 0.08 2,083 0
1986 1.49 0.10 2,428 0
1987 174 0.11 2,810 0
1988 1.69 0.11 3,210 0
1989 215 0.12 3,492 0
1990 2.65 0.38 4,172 1
1991 2.76 0.44 4,738 1
1992 2.78 0.50 5121 1
1993 3.13 0.53 5,565 1
1994 3.06 0.69 6,138 1
1995 3.19 0.89 6,645 1
@)

©)
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(4)

@
(
@
()
1
, KDI
2000-2010
()
()

1

1990
90
2010 1
2
5-26
8%
8%), 4%
GDP
(1997) GDP 1990-2000 7.2%,
5.5% :
5.5%
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5-26.

1 ( 7kg)
8% 4%
C )
2000 9,321 3.19 4.69 3.88
2005 12,182 3.19 6.89 4.72
2010 15,921 3.19 10.12 5.75
2)
)
(RPWYV)
= f ( ) )
)
@
@)
©)
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(4)

1990
1990
5-27.
() ( 7kg)
1977 81.7 1,381 1.04 0
1978 96.1 1,482 1.31 0
1979 103.4 1,522 1.06 0
1980 67.9 1,512 0.83 0
1981 53.2 1,680 0.85 0
1982 54.2 2,064 112 0
1983 57.0 2,468 1.09 0
1984 58.4 2,547 113 0
1985 60.4 3,659 1.54 0
1986 65.1 4,384 1.49 0
1987 67.8 4,782 1.74 0
1988 74.3 4,576 1.69 0
1989 88.2 3,989 2.15 0
1990 100.0 9,534 2.65 1
1991 1195 12,530 2.76 1
1992 1338 16,330 2.78 1
1993 137.7 17,842 3.13 1
1994 134.8 20,444 3.06 1
1995 1315 18,498 3.19 1
)
) 2010
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5-28

(1)
(2
GDP
(3
5-28.
1 kg)
7% 8% 4%
2000 1.3 1.8 1 3.19 4.69 3.88
2005 1.3 2.6 1 3.19 6.89 472
2010 1.3 3.6 1 3.19 10.12 5.75
3)

f(

5-29

1977-1995
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5-29.

(kg) |1 «C ) ()
1980 1.04 0.14 1,363 6,380
1981 1.08 0.12 1,383 5,755
1982 1.01 0.22 1,498 7,901
1983 1.04 0.20 1,723 8,988
1984 1.02 0.23 1,018 10,096
1985 1.04 0.33 2,083 12,616
1986 0.79 0.27 2,428 11,857
1987 0.95 0.39 2,810 16,047
1988 1.06 0.45 3,210 17,584
1989 0.95 0.57 3,492 19,962
1990 1.00 0.69 4,172 22,822
1991 1.22 0.80 4,738 25,646
1992 1.16 1.27 5,121 31,187
1993 1.32 1.43 5,565 37,393
1994 1.19 1.41 6,138 35,295
1995 1.39 1.59 6,645 41,980
D1
+ >

2

(‘90 =100)
(3

1990
(4)
1990
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1990

1980
1985
)
2010 1
2

5-30
€Y
2%

2% 1%
2
() 1

1 GDP

., KDI (1997) GDP 1990-2000 7.2%,

2000-2010 5.5% ,
5.5%

()
()
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5-30.

- 219 -

1
() «( ) 2% 1%
2000 9,321 47,274 46.9 38.8
2005 12,182 49,123 68.9 47.2
2010 15,921 50,617 101.2 57.5
2.
1)
)
1995 18,498 1975 20 15
, 1989 4,000 1990 9,500 2
1990
, 1995
41,980 1975 20 5



(=)

5,000
0,000
35,000
25,000 1
20000 H
15,000
10,000

Ll

74

BB T AN TOIMEENZONN PN E

54,
5-31. , 1974-1995
() () () ()
1974 1,453 - | 1985 3,659 12,616
1975 1,217 1986 4,384 11,857
1976 1,279 - | 1987 4,782 16,047
1977 1,381 - | 1988 4,576 17,584
1978 1,482 - | 1989 3,989 19,962
1979 1,522 - | 1990 9,534 22,822
1980 1,512 638 | 1991 12,530 25,646
1981 1,680 5755 | 1992 16,330 31,187
1982 2,064 7,901 | 1993 17,842 37,393
1983 2,468 8,988 | 1994 20,444 35,295
1984 2,547 10,09 | 1995 18,498 41,980
( , 1974-1996)/ ( , 1988-1995)
1985 54%
, 1990
. 1990 34% ,
16.3% 4.3% 10.7% . 1995
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1990 4.5 38.9%

: 13
22.6% . 1995 2
5-32.
(  M/T)
1985 1990 1995
(%) (%) (%)
3,659 100.0 | 9,534 100.0 | 18,498 1000 | 3,727
174 47 | 3,239 340 | 4,189 226 | 3525
566 155 | 1,637 17.2 | 7,204 389 | 2366
1,975 54.0 | 1,551 163 | 1,817 98 | 3135
157 43 | 1,019 10.7 | 2,199 119 | 8589
328 90 | 536 56 | 674 36 | 2970
295 81| 368 39| 851 46 | 5362
164 45 | 1,184 12.4 | 1,564 85| 2828
5-33.
(  M/T)
(M/'T) «( )
1,116 3,748
4,398 20,679
537 2,672
4,089 16,231
582 3,727
2,898 8,792
3,253 12,129
1,236 2,941
1,175 4,496
( ) 19,394 75,799
( , 1997)
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1996 19,394 ,
62% , 6,500ha
80% , 70%
, , , 90%
5-34. , 1996
( M/ T,
% %
19,394 | 75,799 | 7,402 38 | 11,992 62 | 23,509 6,502
1,792 12,431 | 1,745 97 46 3 179 147
173 781 171 99 3 1 13 4
3,636 | 13,016 550 15 | 3,086 85 | 11,902 1,916
1,865 | 17,321 358 19 | 1,507 81 3,446 1,470
907 5,429 581 64 325 36 1,416 342
699 1,975 665 95 | 34,520 5 112 15
9,052 | 21,623 | 2,214 24 | 6,838 76 6,067 2,405
1,266 3,221 | 1,114 88 152 12 374 202
( , 1997)
1982 . 1986
, , 1995
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NEEH:

E 535 %8289 Auiud, £4UH, QAU Gk Fol

dx A 8 % (ha) AL FM/T) T8¢ 3 (ha)
1975 4,556 8,149 -

1980 3,965 6,380 .

1985 4,025 12,616 -

1990 9,179 22,822 6,156
1995 14,954 41,980 11,257

A8 : LAY/ FEAEAN(FEAEA, 19%)

" fon l
100 45000 '
D 1 40000
@ IE
- =
® | s (EESX
0 |- | o— 2
. = 130 icate
i © {20000 |E==m12io|el
i ' o Al
l 15000 .
j XY . A A
20 1 10000 =55
Ct
1 5000 - 7
.=y
0 ) [o-8A |

a9 55 F2 F8AFo YAF FAH

) #2498

19808 4 xekx, 14k, WY, HUE & FHLE d¥ FA9
1002008 #&59 A4:FE 90dd) Fo] 1008 o2 Zasgod, $9&
19924 2o £aE AFHN FH3) F7istd WA o 25,0008 o)z,
ol A AMFAuFe 58%] sFse Folck. FEAB(WHY FEe
1991-1992'd 5,00080] 4372 F7181% ekl 19966 So) 1,000E0]8712]) 24
ok £Y& Ao} opRslAZ 1988\, 19929 FZate] mFHUe} FRE
FYE ¢ Aoz FEAED. 199639 £UFE 350009 0] FU=o] 198613
of vla] 13ufe]d F7H5dch

- 221 -




5-36.

() () () ()
1985 2,651 1,936 12 252
1990 10,320 3,468 6,764 60
1992 29855 5,503 5,662 39
1994 29302 2,134 10,421 17
1996 35041 972 24,295 7
, 1997

)

1
5-6.

( )
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2)

) 1
1 ,

INDCWV1 = -24.088 - 1.814x InRPWV + 2.631x InRPDI + 0.969x D 9095

(-4.444) (-1.651) (3.203) (3.964)
D-W : 1.4837 R2 : 0.9569 R2 adjusted : 0.9494
Method : 2SLS Sample period : 1977 - 95
DCwvV1l : 1
RPWYV
RPDI : 1
D 9095 : (1990-1995=1)
() t
, 1%
1 1.8% , 1 1%
2.6% . 95%
1 95%
t t
15%
5-8
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INQWV = 2.626 + 1.928 x INRPWV - 0.842 x INnRWG + 0.702 x D9095
(-2.987) (2.803)

(4.307) (8.367)

D-W : 1.4837
Method : 2SLS
Qwv
RPWYV
RWG
D 9095
1%
0.84%

R2 : 0.9569
Sample Period : 1977 - 95

ARG

R2 adjusted : 0.9494

(1990-1995=1)

1.98%

5%
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95%



25000 |
SarpepT—
oo0op | [rreeeee FHEED
15000 |
10000
S000 | __m:_.-"l
ﬂ_.rf_: T TR
o e e
1877 1880 1983 1988 1980 1982 1885
5-0.
)
1 1995 1
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