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(1979) DE|E R ENDH b, LLLENS, INEDIMET
BEOBNLIBESRLTH Y, BHGEE LHREED
ERNRERICERATIEWE Lo T,

AWTE TRBSIC B 2 MOEE & BEE OBIfY 2B
fhic X UTRHORE L MR E OB 2GR &, BHIK
BHOWEREEHUT S 2 HRELTW S,

2.2.1. BH

BERh 1k, MERRE GARMNREIenT BkEi
DOFHEERIYIIAR I B 1T 2 B (MEAEFKEBRH 1982)
&, NI (1985) DA 7= kAR 3B T B R TE
SNIBRREFH LUz, FOMERUTOED TH 2,

EREEH I KB RI O+ BT %, AF, bt
J ¥, T AR OMERMICB OB O 0.33 ha DK, BFE
X, WEXI®RT SN, BENESBIRS iz, KX
TR INEOERD S BHEENZRE LT 5 FEMBED R X
BHEAROT—7 2FAL Iz, DA FEKIRITLH] 3000
A /ha DARIBE THER SN, 10 FERO R E BT E
X 2400 A& /ha, #EXT 2000 & /ha TH- Iz,

B 7 =Y R BT 2 BEEERIL, EFREFILED
SELERBHICB W TITThNe, TTIISEHALTWEL S
< Y HK(2000 &< /ha) A5 16 FELERFIZ 700, 1000, 1300 A/ha
EIERMOEERE K EN, TREFROEET0.47ha
DEFER » WER DT 51, 19 F4E-» S 6 EfICh Tz
D BEMBEELBIE oo RIS TIIBULSEAFME 2 F
CEE o7 20 EAELIEE S EROF— 5 2R E LR, UT,
ERGERERHL B L O FEHABIC O W T, Zhe 25 K,
FEEFRET S,

I, L EHR TR & I BT IR, B
EREL D ICHAEL S 2RADKEERT, £0LHNES
EETDLRENERT, iz, KHBGRE L 3EMICHT 2K
BOBR S 23RT (I 1998) o AL TIIICES, BEGEE
DEARIZEHWCAHTTA (CD/ha) AV, ZhidEE
500 kg DEZEHE X LT ha M0 OE~NTEH % B THE
LIzbDTHB, Elz, Bzl o R WS 1 FEBMAEDD
TTAERTODET B,

2.2.2. MOBELHEN

MAROEEC Ul 23 - TR TS L, MMIEEL 2o
T, &6, MNBEERBY L, SETHBIL T
o WMEBEHOHERITI IDITIX, 0> REIRYTH -
E - EOBREPOECIEET 2 LEND 5,

LR (1983a, b) I EEEHERICBIT 2 NEHH Ry
(BT Ry) &AM E ORISR WZ &R LTz, Ry &
BRESEEHRE EOBMBEICTT 2MBEERTHY, BS
EEMREDR S DA D BRTNNREEORETH S
(227 1968, 1982), ZDZ L wEE L, MOEE L HEH
DOEFREIET 2 10H2> T, Ry 2HOBE LRI HEE
ELTHY EF3Z kL, Ry L BEHOBEREZF T,

MAOEEEERIIEREETOLE T I2EYERBED I V—
TWEH S I LT BEEROEREICHA LI DTHD,
NEREHROBHEREZFALLZC. DR 2ERE L LT
2, NTFOHROETMIZLRE (1982) K> T3,
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1/V=A+B/N (2.1)
22T, VIEME (m*/ha), N :EREHEE (F/ha),

A, B 3ACKEFE OB TH 208, BEDOEED Vv
BABETET LN TEL L LTR.AR L(Q.3)p3E
Tz,

A=qH-? (2.2)
B=adH"Y 2.3)
ZIZT, H: EEBAEE (m), a 4,5, b0 /837 A—%,

L7z2o7, Q.DREQC.HRXD XS CEEET Z 25T
=R
V=(aH+aHY/N)" (2.4)
ZZTC, VIBERE(mé/ha), N KEEE (£/ha), H :
FEABE M), @ @, b b 8T A—F,

2T, MOBEEEEMONELILHE Ry 1S FiolER L
HHEONIRLBMEL, A—SFEIBERLOD 2%
BB A2BMBEOHE LTRODI I CEEINS,

RY=V/VRf (2.5)
VRf =(aH *+a H=¥/NRf)™ 2.6)
NRf=a"H™% 2.7

ZIZTC, RY | [NBIH Ry(0=RY =1), V : H¥#HE@m3/
ha), VRf :&Z&#ME (m*/ha), H . LBEASE (n),
N RBEE (K/ha), NRf I BR%%E (K/ha), o b, a,
b, a’, b RT A=,

LlztSo T2 )~QC.NA AT Ry 3RBFEE L £
EAMEOBEME LTRDO LI cE»rN B,

aH*+aH"/a"H™" ©.8)
aH °+a’ H"Y/N :

ZCT, RY INEHHE Ry 0=RY=1), 4, b4, 0, a”,
b7 I RTRX—=7F,

RY =

HIRE N Tw ARG BEEEERCE, R 312hlz-o
TAVSNIEMERMSRINTEY, QRIS TN 5%
$a b a,l,a, b"ERODBIENTE S, BIEMTE
— DR LR LT Ry OEWHSZR/RELTBY,
WERIROFELZVWEFZOND, TDH I I T
BHEMACB T 5 EEABERESEE LS L EREL,
MO BEETE FREFFT 1981, 1982) DIREH» 5 2.8)Riz
XD Ry ZEH L, %7, WENIHEEZ»EHL
726

ZDFER, Ry tBENOBMRIF, K2.2, 2.3 1@RL
ek, @K, FELDIKEWHEEETRL, Ry ikl 38
#ZHO#ER 2.9~2.13)%2F72, ik Ry—HKEIE
Fy LT B, '

HAR GC=c+d RY 2.9)
I AFHEX GC=170.0—169.5 RY
R=0.87 (2.10)
B X FHEX GC=469.8—595.5 RY
R=0.91 (2.11)
T 2T VHER GC=118.3—-124.6 RY
R=0.88 (2.12)
T A TTVHEKR GC=467.0—636.8 RY
R=0.98 (2.13)

ZZI7T, GC: %3S (CD/ha), RY [ INEH#HH Ry (0=
RY Z1), ¢, d X% 2A—%, R:+EEGRE,

Zhe0d b, Ry KT 24 DOETIR, K
RIZBWTEBTH o7z, TiE, BEIZD &b LER
HOBWEEICHEIGL T30, MBI 2212 L7
POEEERABICETLIEbDLEE L NS, 77, B
BEXEWEXROBRZRIIERK, FEE IRy 0.7fHET
ThoTWwd I a5, Ry 0.7 LI ETIHESE A OFEH
B kol bbb, EBOEK, FEORBRICBY
DMETEO Ry I3, BHKOBEXT0.50, HEXT
0.61~0.63, FEDHERK T0.41~0.65, WEKX Tk
0.43~0.67 THoTz, £z, BHROBB TR, HERKCH
W 9 AR I EDINE S BEET L7 © THEAE
BIThkhole LiREINTHE Y (MEREIKERERM 1982),
ZDEED Ry 12 0.55~0.59 TH o720 245 DBEFH S|
Wid 2 &, BRI Ry 0.5 AR OBRATH D, A
BHE Ry 0.5 A TAMFE L EEL N2,

AaE (1934) IHMAEEOEITAM N 2 BRI,
EAROBEED 0.3 TRRICR S EHRE LT, ZOBR
EEIIOMNEZEEEHEN Y TR LB L%
Ry 0.2 124843 %, Lo L, Ry 0.2 BUTFOMIE & 13 EE%
IO », BinETREREEB I 2o BERER
Bohbd, 22T, FRECBWT Ry HOWEN R HET
BEFNEEZDLEE, 0.2 U TOBEIET T Ry=0.2

400
. Pasture grass
g Y = 469.8 - 595.5 X
a 300} R= 0.91%
e
g L
= .‘
[&]
200 |-
g [ J
S )
£ M}\O
'g 100 - Wild grass
pau L Y =170.0- 169.5 X
G R =0.87*
0 L 1 1 1 L ] 1 1 L I L
0.1 0.2 0.3 0.4 0.5 0.6 0.7

Ry Yield index

M 2.2 AFYEHICBYT B Ry LB OBR (EH0
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400

Pasture grass
Y =467.0-636.8 X
300 R = 0.98**

Stand density
(trees/ha)
® O 700

A A 1,000

M 11,300
2001

% Wild grass
Y =118.3 - 124.6X

1m>~\J3iff;

{ L | " 1 ‘ 1 L |

0.1 0.2 0.3 0.4 0.5 0.6 0.7
Ry Yield index

Grazing capacity (CD/ha)

2.3 »7<VHEEMZBT S Ry L REHOBK (FE)

ERETEET B,

% DBE, BEACB T 3OS EEEE
M EQ&EFESNTHD, FDLS% Ry 2HET 2 2 L1345
Hobizd, LaLl, BEDX 3 WCEZ MY, Hitics
WT Ry L HENORREHBEREIEO N 2 E» o, B
MBI 2HEHOHEEIC/HEL Ry 2FIALTH R
EHT L 72,

L2 AT, WENIRXEABCHELZT 5, —IH
XEFEOAE &2 X ONBEMEEY D ORENMET T
BIEBHIENTYWE, TRIBAKERIZRZ 2 ICONTRH—
WX oh T EFAERCRFIAERBE 2D, HRE
HRiebl:2¥—BEABEI#HL L 227D ThHD, BHED
(1986¢) X 2 E TRITbNIZHARPWED S, HALHA
DB BT 2 HEEEOKE & ¥ BAIEEY D ORE
TIOBFRERE Lz, ZOREERET 2L, M2.40&
I CHKEREOE AR ER> I AgEE Y077 7 &
TRBEGRERL, Q149X EBIZ,

GC=50.7—11.7 logS (2.14)
ZZT, GC %3S (CD/ha), S:HKEHE (ha),

ARAD(2.9)~2. )X FBROMRER ICHHHF s nTw» b
DT, WXEEE BT %720 ORHIEHEIF2.14) 2 A
LTROEBY LB,

AC=(e+f-10gS)/(e+f+1l0gS") (2.15)
T, AC BRERIC X AHHIEE, S HEE L WK

g, S AL 3ABRMOKKEE, ¢ f 18T A—

o

Liedio T, EED Ry, BXERICH T 2 HETI,
2.9, Q.IOXDErLRD LI KD SN B,

GC=(c+d RY)-AC (2.16)

60 N T TTIO [T
| Y = 50.7 -11.7 log(X
50 AN

30

20 S

Grazing capacity (CD/ha)
//
=

10 Ny

™

0 ]
A 1 10 100 1000 10000
Range size (ha)

2.4 BXHER L BED OBR

ZZT, GC:##J) (CD/ha), RY :N&EH#H Ry (0=
RY 1), AC : HIXEM L 2 HIEME,

I ORIEGHSBEDOIETH 3 Ry £ MRKERE» &4k
HEWETZDOTHY, Zh% Ry-S—HEHET IV,
L &TT B,

BB X UEEOBFER 2 oWT, (2.15), (.16 %%
HDHERDE ST D,

BERER I & 2 HHEE
m#K AC =(50.7—11.710ogS)/(50.7—11.7 log 0.33)
=0.900—0.208 logS (2.17)
& AC =(50.7—11.710gS)/(50.7—11.7 log 0.47)
=0.930—0.2151ogS (2.18)

Ry-S—®EHET IV
K A FEER
GC=(170.0—169.5 RY)-(0.900—0.208 logS)
(2.19)

L H Ty
GC=(118.3—124.6 RY)-(0.930—0.215 logS)
(2.20)

ZZT, AC I BIXKEE X A%E1EE, GC : ¥#EH (CD/
ha), S:HKXHETE (ha), RY : INEH#E Ry 0£RY <1,
RY<0.2 DA RY=0.2 ¥ B&7),

Ry-S—H&#ETE TNV, MOREPHSEEDEL, K
KEBOK & S it LI BEE I OHEEOSRIRE & 7% 5 721}
Tix#% {, Ry LW IHBOEBEI & > THOBE L&
NEEETE S LW IBMERED, IRBRESEDRBMHT
FTRRONGZNSTHDTHD, KR TIY Ho T
BIRMMEEIC BT 2 NETFHTEOREE2 2T HDTH
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Z’O

2.2.3. MHBOEE L MARBE

AR & B AR E DO FE B HRGRE O R/INT &
DIREZDDOTREZL, HER2RULETAMRICE>T
RELSEREND, MRS (1986) IFHERD 5 HERFD
HRED 34 FE4E ¥ TR T I IEER OMFIZ OV T,
BEAA0.2m I &z MR 2 B USRI I & - T8
BOREREET T, B 2.5 KRBT O THE
HBEORVWEBITCBWT, BEORRERLIZIEEAREY
BHICHEZ2ZU R BN 2 HEROERERBZRL
720 BOD & 5 ICHERTRIRIIOBERENSZE L < 53
L CWwizhd, i 10 F CRIRE 1.55m) E» sEHEL,
REWIEFERIGEIWT W, 2D &5 BIERIEESMED
AR EHEDOTBY, A—HoATLREBETRERE
BB LN,

—7, B L AMAEE L BEOBKRICOWT, HE
(197 D T =Y HREBWTHIE Z L ORERER L HE
L, MARBEEIZEEN0.68~1.07m OB NTED
HZREL TR EERE L, Fi, EBRBIBICIBL
TRBENRE S % FHELUHMIZBED 1 m RO
THY, TNLFERIHERERPMET U METEER
1979), ACEHKOBRBRTHIR2.6 0 & 5 &2
1.0~1.5m ORI RN FEAR L2 D, BEMN1.5~2m
BHZAEFEAERENELRL B2/, ThHDHRR
PIBEOEFCERL TWA I L 3HEGHTH S,

T, BEW1SmIZETL2ETORKHREL, 2D
HRIC £ U RRAEZEER O BR 2 MO EBER» o FAN
7z (2.7, CZTRERXOBHHER 0L, AF,
v/ FRlicznEnoEER 2RO 20, HEBCEEE
ERENST-DT, ZNSEIAIT L TROERA 2B,

MR=9.75+0.0875 GI (2.21)
ZZTC, MR :#&1.5mICET 2 £ TDOREBMILE(%),
GI : #%& 1.5m 2#EY % £ TOFYHEE (CD/ha),

ZOQR2DRT LV EIE 1.5 mIET 3 TOMEIRK
WBEOEHIZ IV TE s FEIoh, IhE TH
BE—EERET IV, EATT 5,

EZBT, 2.20)FRCBT B EHIE9.75 XHBGEED 0
DRFORIEEERL TV BEOMITHEARD 1~2 &l
DFEEARRBEL L Z L IEFBL kv, LkeddoT(2.2])
KRBT 2 HERERRIE2HD
0.0875GI L \>5 Z &2 B, iz, FEFEHIA-DIEE &
BEDH 5 Z LD, MIEOREVPBRIN L EMHENLER
HiEEBERLTWwB EEZz o, AX, ./ FEELHICH
BEEBEATHh->72 2o Q. 2)REBEELY &
SRMTEHDEEZBND,

20

-
[$)]

T T T T T T T T T T T T T 17T

Ordinary

Damaged

Tree height (m)
o

8]

0 5 10 15 20 25 30 .35
Stand age (years)

2.5 BEMICBT 3 AFO/REKE

25
i O Wild grass
’gzo ® Pasture grass A
9 Pasture grass B
151 g
()
210t
(]
€
o
= 51
0
0 1 2 3 4

Tree height (m)
X 2.6 &L MIEROBR

2.2.4, BYEMBEHOHE

BREHESRIAC 7 M & - THRRDREIE IR
HRAEEBEFTHY, b5 3ARBHCBWT HHZEL
DI ENEZ LW, b L, Bk afERERERS
Wz o, FPEOKBR LS % 2 THEX 1.5 m &
T35 COHBMBMREEELET 2w >EHELHE LN
%, L LEns, R TN OLELRHCERLE T
X, T ORAZR L EEFEOBFFA L) TLROE
WHOEB»oANZ L ER B,

ZIZT, BEMBECBOTHREZDONT VAR EL R
BEMS EBROEBERITI 12012, 55 U DMARIE
OHFRBHEEZREL, Thr2Bz0BEEE I EHET 2
EVWIHEERET 2, D%V, HWAHIEEHEMILED
HFEMNIC L ED B HIRED ER &, EEFERI R DBEN
DB, BTENMMENER BRI B 2 BELKES,
DEVRBMEENETEVDTH S,

ZOEZF R, IhETRELETVERAED
VI RAREE OHEFIEEZR 2.8 IR LIz, % O



HEEERE DT » OIETFHIFE O 29

0
o

Y =9.75 + 0.0875X
L R=0.99%

EN
o

o]

w
o

N
o

O  Sugi
® Hinoki

Cumulative mortality (%)
o

1 1 i i i

0 100 200 300 400 500
Grazing intensity (CD/ha)

o

2.7 BEN1.5mIET 3 2 TORINEE » REHIEEOBGK

WRDBEY Thb, 27, MONERSPEEDT -5 25
SEMOEEOEE ERKD 5, —F, HONERPEE
EHEED &> KPEE 2R, FUT IHSEETHL
SEFEONELE Ry #EHT 2, 20 Ry L XKEHE»
5 Ry S—HEBNETNVERKRENR2HET 5, R, b
5 UHED & NI-HFEMTIED S RHGHE —#FEEE 7
NVERG, BEN1.5mKET S E TORKGEED -RE%
WET S, HES1.5mIcELLRIE, FIEOERE» K
BT X A MOARRIZEIRFE L R v» e E L, BEGRED FRIZ
BELZ W, DXL THESNIHE] L HEE
OEREHEL, BYAFOEREEMKENELT S, Ih
PHEHEROVEL, Ry20.5 2B RFATHEOKT &
T3,

22T, BHEMN1.5mITET S TOEMIERIL, HE
B1.5mIZETIRDAOKREEY OFRBEHICL 3 RE
BERD, TNE2EBERL LTERT 3, iz iE, FE
HTEE % 20%, WES1.5mIETIMENIFELTR
i, EERFERIIQ-0.2", FMFEFERE1-(1-0.2)1=
0.071.7, 2%V 7.2% L EHENB, BB, WEHHMEL
TRORGERE O _ERRICE U2 W BRI E D FFAMILER
TEIZ 78, #ESNIZREBRBEN» 5 BGRE —#3E
BTV E O REMIEER & ERSERE ROE T LENH
%,

Z DRBMBBIHEEFEOBEEEL2TNDL 12D, HFH
5 (1982) K& o THEINTW L EFESERABREIL
BB 2 ERHEBERE AL, HEE - SHEE
R U 7o, SREw S, B S ORI PSR X TEE
#330.2 ha, FPHARERE 3500 K/ha DA T<Y « TAH
Y OEEMRTH 720, JZTCREENZIhE—BOY
I Y AIMELUTERDH, (2.20), C.2)R0ETVE
RBvite, iz, HFEMIERR R HME L RS2 20% &
L, BERECEL CRER BN T —5 2FIH LT,

IBBARHEE T OHEENE & BUEE OBAER K 2.9 1R
U7z, MREREDBL WD, HEE S NIERWRET IR

Allowable
mortality

Stand density

Stand age

Yield table or
Height growth data

A

Tree height

R
yield |¥1dex

| —

Grazing intensity -
mortality model

Range size

Ry-S - grazing capacity model

Limit of . .
grazing intensity Grazing capacity
! |

v
Selected
lesser value
¥

Grazing capacity for grazing forests

2.8 BRI OHEFIE

& 57 CD/ha Tho iz, HEMIFE 0%BTFONZ 2D
1%, #E 1.5 m REOMS OBEFRE % 117 CD/ha DA
WzhE &<, BRI 20% £\ 5 FERBTEROHIRICE
Utrode, HEEID X 2 FHREERIT 18.6%THD, 1~5
FEOHEEDEB Tz, TS OWE I I NIE, HHIEER
BEHRAROBEEREL T30 ICEXMCHEEEZEL L
e LTBY, PEYUPCHBGEEZEL Lz 2 L 8EE
DEEEHIH6LIbDEEZ N, BFEOMERRT
LbOTRER, ZFD—7, 6EEUEICB L CIZEER
5.3%ThH Y, MODEE, BHEDBASH W L7z 2SO IEEH K
BENBMET LTS BINRELEHECHE CE LT -
TEW,

UEORER» o, RINVETHIFEMBEBEES 2T
TEORBEITHL I ERHES» ER 572,

2.3, BREREGIZ B 1T B IRBMIKE T DHEE

HIE CIORER I B 2 B BE OHEE HiEic D
T, MOEELWES, BBGaE L EOBE%E ol iR
Cleo Z2OFTRET VOB EENE L THFERHD
ERHESRE L, WEREA LRSS E D> T,
ETAROEMICHEREA LGS, TOREBRKEN
DORLEELTENE, LaLaIs, BERHAOEE T
W72 5 THARNDOEEEEZ 2T NIER 520, flz
EMROETCHELRLHEBYU TS T27:0121%, |
RESSHEML THHRBOEE 2T E 2 LIRS 20,
7z, WEEHERT 21D OMEOBERIRED LR ST
MARIZHBIY, MAOKEE b{ET, ZOFBEL L TH
S0 SR EY, BEFIAERMEL %5 (FEEK
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2 60 1
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=y 50
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2230
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g 20r

=) C

S C | I |
g 10 1 | | | l 1 | L ]

S 0123 456 78 910111213

Stand age (years)
2.9 RPN OHEEE & BRI OBUEHE

SHER 1982)

INReDZ s, I I TCRETETRLUERMAEEN
OHEFIECBWT, MERROHEEET 2545 L INE
H# Ry » 8B 2HEST 5 Ry-S—HE 1 7 i
T REH R DWTHEEIT, WEHA LB
U 72 BB ) DHEE JTERIC D W TR L 7z,

INETOWEZEALZBEBMAEBRCEL T, M
JTEEBR(1979), BREXREE_PIEEBMKEIIRE - ©
R EEREE=RE (1968), RS (1982), #
AEAEBH (1982) WL 2HMESH Y, WEBAC LS
WEHA ROV TEHIRES 2SN TV S, HEIESHAR
BRI b7 5 TBEIC O W, MBSO E LTE
A (1961, 1977) 2 U ETEEL DIMENRD 228, &
HEHROMIBAMER BT 2R LR LENE L, &
BENTHAREANDR D K& < 25 7 0EEHRCIGH
Lz v EBRAMRIZB W THORDERICB JIZTHMOZ)
Bz ownTi, MEEFHKEEM (1982) Lo TELLR
ENTWVL B, WEHOHE PEEMEC DV TIES
NENTHRY, ZRO6DEHIT, INETHEEALT:
BRI B T 2B DOHEEFE DOV TOWIEETHLN
TETBST, INERTROBEEEZRTHDOTH S,

2.3.1. B¥LHE
AL 7 SRRy B, BUET & AARICHERES (31
AR AR BUEER (MElERGEARRM 1982) 1o &

% STEERISRAR I 36 1 B R B L, /NI (1988) kB

B 7=V EERCBD 2BHERTESNIERICL £ O
720 BRBRHIIC DWW CIIHEIET & Bk R 7o 9, HE R e
BEEE % 5R T 2,

TR R RIS O+ AIE T 5, A X, k&
V3, T H=Y OREFHICB OB D 0.33 ha DX, BFEL
R, WERBFT S, BEMESSBRE N, HERK
BEsIRkSTeN, A—F¥—NITITR, =7
WSA TR, AFVFVYIAT TR, T/ 70—3—

EVOLRERNENEAINEAR, ¥y vF—7
N—=TFR, Vy Ry, b=NF—+T TR, K74

bZO— =L REEAKED B, NeT7 ST A,
FYRTS R, B—R 75 R Lo ZEMEKED C K2
BESNT, CRIREDEENEL, 4FRMPS b—
TR, AZVTYIATIABWDTEAIN,
N o OKERICIZESHLY N, P,0,, K,0%Z12h 36,
49, 36kg/10a, TEH»5139.6, 13.2, 9.6 kg/10 a »H
Ean,

A 7=V B B T BB, SFREEFLUED
EEHBEMIC B TThilz, T T SBALTWEAS
< VK (2000 A /ha) »36REE 16 £EBFIC 700, 1000, 1300 Z</
ha & 3EBEOBEECEEZENI, TNETROEETO0.47
ha OEFEX & WERSRIT > h, BBIEEHE 19 £
5 6 FEEBHE T, WERICIIA —F v —FI T X,
NRUVZTNIAT TR, AR TR0, V¥ v F—7
W= AHBBA SN, BEGABOFE TN, P,0,, K,0
BENFN14.2, 8.6, 11.0kg/10 a IR 177,

Z ZCIHTET TR U 7 BER OB B R D E T
NE % FA iz, WEEA LU EEOKREN LHERRIcER
Lol B z2fTolc, MEZAHE L TRBEEECHE
THERE OERNLEFRIZELDICR > TWREWZ I T,
W DOLDIRED D &I ERNZERERTE TV EIER
L, ZOEFENZEE LTERK FETESNI-BAER
Awdbwd Fkr L oiz,

2.3.2. MRBELHED
TTCW2E2HTER LD, BB X UOPLEDOREN
B IMSEEESERONELLS Ry L HEH OB IZK
2.2, 23D &3 wEm BRI R SN, (2.9)~(2.13)
D& EREYERRE B,

FARR GC=c+d RY (2.9
B AFEEX GC=170.0—169.5 RY
R=0.87 (2.10)
Bk AFHEX GC=469.8—595.5 RY
R=0.91 (2.11)
W A I=VEHER GC=118.3—124.6 RY
R=0.88 (2.12)
Y AT VHRER GC=467.0—636.8 RY
R=0.98 (2.13)

2T, GC:¥%3#%; (CD/ha), RY :IXEHE Ry (0=
RY<1), ¢, d .87 x—%, R fHERE,

WEX T3 Ry MEVWIREE TR BERX L B L T 2 8
LOBER R Twies, ROBE#HT I LIEZHN>T
ABITIET U7z, HEIZS &b L ETAROBEWIBEICH
JELTWw A7, MRS 42512 LWL EEESAER
WETLbDEFEZ NS, HFEXK EHERD 2 DO
IRERRIE, B TIE Ry #80.703, FA Tk Ry #80.680 &
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Ry B 0.7TfBETH D> TWie, 2O L Ry BB L%
0.7 LR MO OHBRETCIHEDOHEAZREPEL 2B Z
ERRLTND,

23T, #EHR (1983) 1 THPAEREELS 1 BT T
BTEEAEIZEE, 5%BLUTTCREN>TH%RL, 10%T
bEL IR, 20%HEICR 2 & TEEESSHEFICE
BTN QBBEBELTL S, EHEL TS, PRI
B (1989) 257" LT\ B HHNGIENE & Ry ORf» 6HET
3k, HNEE 0% E8BLRRy0.7512H125, 2D
Eid, Ry 0.75 (HEDERDOKED Tz O RELHE L IRE
PHIoTHMRETHEZEERLTEY, Ry 0.7
THEDEARBEE T 2ERL B> T30 EE 2
5N5,

P EDOREERD> 5, WESAUZERMNKICBIT 5 Ry
EHEHOBRICOWTRD LS RIRERREL 2,

CREHCBCTHEEM LFERRC, Ry LHCE
HOMZE—RRTRINLBERD 5,
DHERITIE Ry 550.7 2z 2 L HEEA DR
RIIWEET %,

INSDEENS, 210 WRT L5 RWEZEAL K
BHMHICBIT 2 Ry—REBHETVEEE Lz, TOET
VTR, WEROBERRIZ Ry 0.7 DS TEER 0BG
ReERDL 2, /e, TWHEDEH AN ICLY, B
RADME S »IER T %,

KETNIEBWTIE Ry EWEHEEGRREUTO LS
wEREh3,

BER GC,=g,— hRY (2.22)
WER  GC,=g,— hRY (2.23)
ZZT, GC,: BEAOHKEES) (CD/ha), guw, hw @ BFEE
DIRE, GG, - WERO¥ES (CD/ha), g, hy  HHEE
D%, RY . INEE Ry,

by RERNICB T 2EFRROEETHY, ZOEE K
BEOEHEAFAPHIIC X > TELT 2, Lizd-T, HE
BOEE ZWNEEA L 2HEIENEETE 284,
RDEIICEEND,

hp=hyti (2.24)
TITC, L EOEBEAFRPMIBRIC Lo TEE /87 A—
yo

RE 22 5(2.22), 2.23)FRE Ry 0.7 1BV TRbDD
T, ROQ.25FENESN 2B,
2=g,+0.71 (2.25)

Utebio CHREMOBERIZQ.26080 L 5 ks o &

400
B
5 Pasture grass
g 300 g
>
‘C
€ 200
8 Wild grass
2)100-
d
G
0 1 1 1 1 i ] ] 1 1

0.1 062 03 04 05 06 07
Ry Yield index

B2.10 INEHHE Ry cBBEHOBKRERTET IV

BTE 5,

GCo=g,+0.7 i—(hy+i)RY (2.26)

(2.2600 DT, HEHB L UOBEBIEEINE ST
A—% g, b, 3—FBHICEE 20T, HEEAED
%87 2 —5 i B8R o MNIEHER OGRS KD s h
LZERBL, LPLERS, BEDLIA I 2ZFN50DHE
HELTHETBZ LR TERY, 32T, ZZTREK
HLWIFFE LR WEEE 2T 2582 EEL TH#
b5,

EHE TR ERIRY0.7TTEbLB WIS bIF TR
Vo ZDIzHETFTINVOHEEMBS EHELEENELZDT,
FHE» S F7 A= BB LE L, BKOEE, (2.23)
REQ.200RDLE» S 200 i BEIND, DE D, YIF
DI 613 1=428.3, {HE DD 5 13 1=426.0 2318
bNb, TETNELTRINGDFEHEREZZEE LT,

i=427.2 2.27)

IDESWLT, BFEBIUVFELERBI 2HERD Ry

EREHOBEBRRE LT, RDQ.29)R, 2.29R 2 E w7z,

B AFHER GCp,=469.0—596.7 RY (2.28)
Y AT VHER GC,=471.9—629.8 RY (2.29)
22T, GC, i WEROHES (CD/ha), RY | NEL#K
Ry (0SRY <1, RY<0.2D%4 RY=0.2 L Bx¥),

20, BHREREBRENOBERIHET TENTBY, X
DEIwcEREND,

GC=50.7—11.7 logS (2.14)
22T, GC:8&) (CD/ha), S:HXEE (ha),
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IO & BHEREE BB OBRE, BWEFHATLE
HHRAOSGELRAELbOLFEZS>NEDT, KREEK
LBMHIELHIEITHEONIRNEFMT 5 I LB TE S,

=ik AC=0.900—0.208 logS (2.17)
Y& AC=0.930—0.215 logS (2.18)
2T, AC I BXEREC & 2EIE[E, S HXEHE (ha),

DEOER»S, B2 WIETE LRSS HESE L
Tol-HEDOWMEMICE T 5 RyS—HEBEHE T IV
(2.30), (2.3)%%E7,

B R R
GC,=(469.0—596.7 RY)+(0.900—0.208 logS)
(2.30)
A p T VIR
GC,=(471.9—629.8 RY)+(0.930—0.215 logS)
(2.31)
22T, GC,: WERMDHES (CD/ha), S HXEME
(ha), RY : [NEI# Ry (0SRY <1, RY<0.2 DEE
RY=0.2 L B%Z9),

IR ARTZ L DT, EBRCHIETE 2 ER T 2551
NIA=F i ZBRDPSHEET 2ORRETH S, 0%
&, BROWEBAGTE 2% U CEEEEEFERL,
BHIDED Ry L BREBEOBFREZRK Loy b LT
TA—FEHEL, 2FELUBROREBMKENOEE®ITS
DWBHENTH %,

2.3.3. BBz & 2RISR RN (BE

WEEA 21T IG5, WEEHRT 2720 OMER S
HEAESTAIR TH %, BFKOFEBETIX N, P.0s, K,0 Off
BEIFFEHEN 2N 9%, 132, 96kg/ha TH->7, —H,
MHIERE 2 B L § 2BE T3, ERUEOAFEHALAE
4y N, P,0s, K.O%ZFNEFN8~12, 5~7, 5~T7 g v
HEEEINTWE(EKRI, INEEKOBREETH
% 3000 A&/ha ICHE T 5 £, TR FN 24~36, 15~21,
15~21 kg/ha TH VD, mFKOFREROFELE DS PR AEEE D Hi
BEOKSELIERICEZN EB¥br b, %7z, HRD:
O OFEIETIX 2~3 Fi2 1 BRI T HIES—RI 7253,
WEDDDOHBREE—EICIES L AENESNLD,
ZDE D HEZEAK b EEEHRARREDEE S H
BRELbD LB L TERNIZHE L, AR TON
L0, MROBRICHOKESFELSEZ2HDEEZD
Nna,

BROFERC BT 22K K, HERX, WEXOBERR
22,11 1R LTz, RABRET OFER 10 FRACIE, BEK
WBIZBEN7.90m L BERRICHEN2.25FTHY,
JEDOMRBEZE RSNz, Tz, BEREZBWTHHEE
35.16m &, BHMXD 1. 47TEE2R LIz, COHFERICE

JEREEEDHBE L T, FEOHERFRIC L BEIEPT
MOREZIES DT 51528, BED L Z 2HEERBERIX
BHOIZ o Tz, BzUIZLIEFM» N2 ERICL S
BRI DWTIX, B (1986) BEEMZBTHIT w3,
ZDEIREHEREESI T IER EEECOVLTIRHELT
ERVH DD, BECHEEICBWT bEEREDEER
BHREIATWBERD, ZITERINERHSIE LY,
FEEHR ERBIT 5 2 & 2T B,

HErFLAOBE L ZDEOHEBREEDEFGERDI L Z
%, X2.12 0% > ZBEFBE SN, 2.32)~2.340)DEIBR
B, HEROERRQ. 3D DWW TIREESTbi:

RIS 8 R E COBEEE AV,
R AI=0.1853+0.0752 H R=0.52 (2.32)
BFEIX AI=0.1742+0.1461 H  R=0.83 (2.33)
WER AI=0.37144+0.1413 H R=0.79 (2.34)

2z, Al : BEERRE (m/year), H : 5 (m), R:
TEEARER,

K2.1226b05% &5, FERE L PRERZBIT 3
BELREEOBRIZIES L TH o2, BHREIIBW T
ZOBBRIEPRHVERTHozbOD, WIERDEES
BWEYERENSE 2 LI ERNLEIIZEETH
Teo BERRIEZDWTE, —BRNCERIFEL 22Tl
POREENEYTE I EBAENTWE, 20T kit
ERECNLEyFr—V v EROYTREDBEWI L
oL EINS, LizhoT, RITELT- &S Emid
ROV RONFHHEEZ 20B8FYTH S,

BT, MPORFEREZLET 2 £, BHKEHFERE
YIFMZIZRCCHEE ALY, BER CHERIEE I
FEEFRCESE SRR Ze8bhbd, Lkd-T, K
WEBRBEE I, EESHRBTAFCERTWS b0 LB
TE 5,

10

8l 0O Pasture grass ]
— ® Wild grass
E © No grazing
€ el
o b
(0]
=
g 1 /Q/O/(
& —"

2|

o
0 ! I ! L 1 I 1 1 !

0 1 2 3 4 5 6 7 8 9 10
Stand age (years)

2.11 AR HERE
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PEoz eps, BEEEOBBEIRIZOVWTRD LD
BRERRE LI,

1R5E 3 TRV BT, BECEEEREER—XK
R TRINDFEERE D D,

DS EBEEREREOHRR BT, B
RIIMEE, EEMRITRCENS,

1RE 4

INSDOREED EICH2.13 TEI NS EKMKIC BT
LETFTNVEEREL, Ik BIE-—FREETTN, LA
7z, ZOERTNTRERBO/E Lt REZOBKREE
L L, WEBIRI k> TESBEICRY, MIESEIC &
DEBRHS FICBET 5, LIzA5 T, (2.35)RD & 5 2k
na,

Al=j+Ek+(I+m)H (2.35)
T, Al I BEFERER (m/year), H : BE@m), 7.
BEHETOYIA, b ESMREERT/ ST A—%, [ 2K
BTOMEE, m BEIREERT NI A5,

IORE—ERERETAIIOVT, BHROERED &
ZREERD, 7, BHK, BERX, HEROEEOD
BEHH &, R T3 0.07523, BFER R UKER TR ZFh
5OV EEL-T0.1437 L L7z, 2o DES 2FAEL T
DT —F IS TEOET R EDOFHE LT I HER(2.36)
~(2.38) R 5B, TN REHRMECB VT, BIROFAER

CRIRREEEToRGAEOME LREEOHARKTH
%,
R AT=0.1853+0.0752 H (2.36)
BYEAl A7=0.1853+0.1437 H (2.37)
Rl AT=0.3809+0.1437 H (2.38)
1.2 —
S 10l
> I
E o8l
=
5 A
€ 06|
o
O L
£ 0_4_/4:0r
g I O Pasture grass
£ 02 QL e Wild grass
< I © No grazing
ool . . . ! L

0 1 2 3 4 5 6
Stand height (m)

2.12 #HiELERREOBR
Pasture grass  y=0.3714+0.1413 x
Wild grass y=0.1742+0.1461 x
No grazing y=0.1853+0.0752 x

ZIT, Al I BIRERRE (m), H:

T, 20 &2 EE L EREEOBRIL, (2.39)R 0%
BRECET MO AERE L TR I ENTE S,

dH/dT =j+k+(I+m)H (2.39)
2T, H W&, T . FHE, 44 Lm RFX=%,
ZDBIERAD IS TREND,
H=—G+A)/(I+m)+n-expl(I+m)T] (2.40)

TIT, H S, T B, BLmn:N72X—%,

IEAZE & U TR DRBRE R » o HIER O FHHE
0.60m %52z, (2.36)~(2.38) RO EIFARDHRED &(2.40)
HDNTR—F ZKDTz, TR LD (2.41)~(2.43) Nt
FEER 2B,

Al H=—2.463+2.841+exp (0.0752 T) (2.41)
BEA H=—1.280+1.637-exp (0.1437 T) (2.42)
WER H=—2.651+2.816-exp (0.1437 T) (2.43)

ZIZT, H: fm (m), T s (8),

PED & S, WEEAR2To - BE&OBERREHE
TEIRERPEL Z B TER, I 2 TRFHSIE & FEIR
MEEGAIBEREOETNMVEZER L TID LS REA
BEER o208, BEOFEEE D, SWEBALLBEORH
WREBHETE 20 THNIE, ZOBEBEEEZFIHTE
Inwizs s,

2.3.4. WEIREMICE T 2 REMBEBNOHE
WHEEIZBWT S, BEMEEN2HET 2 FIHBEE
BREACBT2ZNLEAKRTH S, DD, BEOEESED

1.2

1.0+

0.8 Pasture grass

I Wild grass
0.6

0.4
No grazing

0.2

Annual increment (m/year)

0.0 L 1 1 L L
0 1 2 3 4 5 6
Stand height (m)

2.13 #HELFERRBOBBRERTET NV
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SHESNIHENE, MROMEEEDH L UDREL
FRFEHIC L EDIHEED ERIZDOWT, wih»E
WEERBBEHEELET2EWS 5D TH S,

WEENREMA T, R2.8 CRUBFEE BT 2HE
FED> b, WEBACERT Z2EERE LBETHE
B9 2837200, MEEMVEZL L L CERESN D,
Zhex L, MXKHERE L WEHORFR, BLUEEN 1.5m
WET 2 E TORBERE & ERHEFLEORIMRIC D W TIEE
BRIERLZVOT, WEEACEL THEEIE, B
L OREEA BT 12BE DIRBAKE S O EFIEE K
2.14 1R L7z,

I DEKHREES OWEFIBICKE > CEER & WER O
BEDOY I alv—varyETn, BROBBRERLOES
RN, VIialb—vay FORBIRROLEIBHD
Thb, 7, WRHBESHOABSMTONIEREL,
Ry X FafA5E - g F A F MO EEEER (FREFT 1981)
ERIAL TRz, £z, IARDOHIEED ER%E 20% & L,
WIXETRIC D W TR OB & [FERIZ 0.33ha & Lz,
WEESHELEKOBREERTHL L, (2.42), 2.43)R
ERBLTEERHEE L,

HE S NIBEMEE T W& ), BLUHEBRTOERR
E%K2.15, 2.16 KR LTz, HERDHE, MHMAROMIEHE
EEEBIZ 57201, MEm 4 FRE THETICEL TE
HHHBEINRRMEI I NS 2 L iChole, 11 ERI
Ry 0.5 ZEZ 72l OB T LHEE S iz, 2HIRE L
T BABCE S DREEEIZ 1242 CD/ha, EFBEHMK
#7713 113CD/ha L #EE a3 Nz, BHKORBR L LT 2
b, M A FEETRPOPERICHESINIZBOD, #ES
FELEEBHREIDIERDET L T {EFET DT
WEMERE Lo Tz,

—F, WENTINEABEOCRIRIR L L TERE
PMEEZINB -1, BEIS1.5mIZET 2 F TOREN
1 EEESN3EE R o7, CONEIEETIE, BEX
HEPERLTABVHENCNL, b5 UOBRELR
20% &> 9 FEFER OB RRFIC & o TEBRHCE 1 13 i
WIS B T bolz, £z, BUROET IIME 8 &£
B & BPECANC L L C 3 EFR L Ko Tz,

SHAME U 7 BSOS E S O EE 13 1626 CD/ha, 4£
FHRRHMAE ST 1E 203 CD/ha L HEE & Nz, BRORER
TIRAES 3 8 F TIHIEZRD 30% 2L Twizds, Zof
FEEDOHEDIRBMBEET O EE L HBRROZCHA
TebDEEZSND, HER6FELIRE, BEAEEIMET
LT BHFROVTEHIFECRSEEGL Tz, ¥ 32
V— ¥ g TIEAE 8 FERFIC Ry 23 0.5 22, 7 DR
T DT 2R Uz, Bk DORBCIE A 10 F & Tk
BiThhizlz®, Ry 0.5 282 - BOMEIOHE S
{TolbkZ s, ZNHRIBEL,

LLED &>, AFEEIC L ZBEMEEHOHEIRE S
BEEL, KFESBEYIZ DO TH 2 ZEBHOnER STz,
BB, TR S IHEEEORIEIIZ T A-F 2B L0

Allowable

mortality Stand density

Stand age

Height - annual
increment model

Tree height

%

) R
Range size yield %dex

L____T___J

Ry-S - grazing capacity model
for pasture grass area

(Grazing intensity -
mortality model

Limit of ; :
grazing intensity Grazing capacity
[ I
¥
Selected
lesser value
v

Grazing capacity for grazing forests

2.14 HEEA U RERC B 2 BRAECE ) Ot E FIE
R BEE AL TEE S N5

LRBOBEBRERE R AV NEE, AELRBRSTb
TWRRWeDIDE IR FEERS LS 2B ol L
» L, BEAMAOGEOHMEFIH DWW T CHIEiT
HEMEPRIEESNTE Y, BEZEACEL THHEIHE
EREAREI D 2 R TR 20 CHESHETH B
ZEERTIRIEFLELZLDTHA D,

8T, BEMHREIHEDHAEZHARDL OOV I 2
V=Yg rThHoled, WEOBAZRIZOWTHEHERD D
LRERBPEB LNz, WEEAREFRBICTWIERERIC
BOTEREBENCEESED 2, L LENS, 2OV a
V—ya Y CREENLSMICET 3 ¥ COMERHKER
2 20% ANl S 5 7o, BHEE 12 117 CD/ha i &
LORDENRH 5T, Lich->T, ZOMOKEN &IRK
MEREBNHOEZEOREEELES> LN TEZ,
2.15, 2.16 TRHENL L ANOENREE2ERLTBY, Hlz
ISHCER DR 3 £ T3 234 CD/ha DRE & 7% 5,
M5 T 2 TOLEE Kb 2 BRMEEEN
L, HE»SHEINBENOLE 2K 2.17 R L7z,
WERRERATIRER D, 5RO & NI BESZ 2327 CD/
ha WET 225, BHEIIZZ D 70%, 2 D IERMWRET W
REND 1626 CD/ha L FREOHBCHECE R VLEHE
Eirol, iz, BEMHRETOBREMITBFER 1242 CD/
ha 236 U BRI ¢l 1626 CD/ha &, #EE A L 251%
R3RWTHB I ERfEESNIZ, DF D, BEQHKT
RHCER DR BE NI FER I LR K 2.6 fFIZET
BHDD, MAODEE D (EHES ¥ 5 - A REHIRT 2358
{7, 2B 3EBEEOUBCELYE2bITT
H5,
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200

Grazing capacity
Grazing capacity for grazing forests

o 1 2 3 4 5 6 7 8 9 10
Stand age (years)

[2.15 HERXIBIT2EEMBENB & OREDOHEM

& FRGR ERTEME O
O %3k, @ BHrgEN, O HllE

400

300

Grazing capacity
Grazing capacity for grazing forests

100

o 1 2 3 4 5 6 7 8 9 10
Stand age (years)

2.16 WERZBT2REEMEEN L L UCREOHEEHR
& T R R MG O Hhg
O 3y, @ RAkEeES, O BillE

BFECFI I S LB A R0 F DHERR D 72 9 DRI Ik
ERARNBDHDEE, T OEIRN 3 EEEDOWE DM
ETCRECELBEWI ERHELSLTHS I, TDI L,
HIEBRBEHA IO E, HEFB L L CBERBEF
DWEZLLREXTHDLIELERBETZ2HDTH S,

2.4, REHIBE D - H DOIFETFRF &
2.4.1. IHEFRIFE
INET, BEMEESZTMH - F - EBLUVZOEHE
OEFREIHS»pIZL, BEMEEN 2HE T 2 HEERA
Jro ZDHTHE SN Ry-S—HBEHEFT VLD, Ry *
ML TEEOZEEHHE U TUREN R RT I ENT
X3, ZOBMEERLT, HEOEE R BIEZ LBk
HEED T » DINETRIFHEEZFEFEL 12,
UFERPENT S L, MAEEETER L BERET 2
ZHvs, Ry OEBGHCEEEE, ¥, MEEREEE

Cumuiative value
(CD/ha)

3,000

Grazing capacity

2,000 Surplus of grass production

1,000

Wild grass
Type of grass management

Pasture grass

2.17 EFERCHERNC BT 5 MEN REMEENOEEREE

L7223 & B EHEE 237 C, NIRRT % BHAARKE
NEHEL CEEMERE LTONETE LTI v b
DTH5,

EIAT, HEBAIMENRE LZNETHFEE L
T, 1990 FEE» o Y AT APNERIZ L 5 FELHEFEENT
X, YATFALNER LI, ZhE COMSIERTIZE
FINBEEESE K DLW UNEFHENRE DR
L, SR WEEAEEE I U I TR B a v
Ca—F7alSAYATLADBHRTHY, F1F3 v
REEETNVEERCLTWS Z L IcE#E»H 5 (Kono-
hira 1995), A (1992, 1995) £ (1994) »WRL Tw> 3
£, TNETEL Y AT LANERIFHSE - RES K
TEH, ZORTREE (1991) IS EESHEN 5 R
ELRYAT ANERPRELTBY, TOERNLEZ
FEAEFRTONETHFEEEMULI b DTH 5,

& T, HIEIORMAEE ORE R HEME2EEL
T2 b Dol d, T ESmMREUAEAT 5 2 LidaEe
ThH>I DRy S—EHEFTN BB HBEF — 5 D—D
ERoFEOTBICB T, BT~ VERKOBIRBE
B 3B EZIEE TS Ry LIE ORISR
FETH o7z UNI1985), —7, MURGRE —HIEERET T
BEE 1Sm ETERNRET R I Lo s, SEFRAER
BREFROERV, TDI LMD, YU ENSRE LT
BETHEMIZ Ry-S—HEBEBHETNVEHATZ Z LICE
D, WEHOWEITRETH L LE2 T2,

2.4.2. NETFTRAOFIE
BHMAED T2 D O BARNZINETROFIEZE 2.18
R L7z, UTHRERFICKY, ZOESETT,

(1) gk, B8, i, HXEEEZED 2,

(2) PR, BIRECHIG L S EEEER L, MO
BRI EERERREEZMSE D075 2HET %,

(3) Ry ®.LR® 23 EEGH, FEMFEELED 5,
NoRYIav—yaryOFRESEZTELERTY
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By,

FHEE L COEREES L U EEEEIE2RET
%,

REL - BEEHAEICOWTY I ab—ya VT
W, ERE LB, WEER, Ry 2 E258%
ELT, FHLWEEETHEABEEZREST %,

SHEEELY S a2 —Ya VBB RLESES,
FLUTOEHMCES L BESEEEE KD 5,

BeoniBEESHEAEICEL T, Ry-S—EHE TV
EFIRLUHENEZHEET %,

BE 1.5mERBIzBn TR, FEEEENPSEEL DK
YRR 0 B IR & 4R 7 % Hg U TR W E B IR BOCE T
L35,

HEE & N7 IBRARES S EEE O it L TR#E
LThrBER, G)~-@)2@VEL CHMCHEE L%
EEEEERRDET,

U EORREMSPEROF L LD S,

4)

(5)

(6)

7

(8)

(9)

10

2.4.3. ZFHERBARDIVE T A

%9, WUIHEOEB LT o AFEEER R E LI2E
WhEZECE L, ZDNETFEZHAAT,
shEsMCORIZ, BIEO#ES X ORNEE OB I
o ThibEN 2 OR—BWTH 225, KRVEHMODS &
WHEFIENTE R K5 2 & id, BT 2 ik & Bl

FAZASLEA

BREDHEZRSHELR I EEERL, BEETERAE
%5, 22T, BEFIAPEOER % HiZ, EOIERE
BERREL CINEFR 2T o7, & 2 TRE LR
TOLBYTHB,

1
2

) I, RIRE, AT D RIRR, A AR, Hufi2 &,
)
3)
)
)

TEFREEE - 2000 4/ha,
X TERE ¢ 1 ha,

4 RY @.I:BE : 0.50
5) FFEMTEE : 20%,

LRI, #E» S, MOEEEEN L U CHEE -
R A A ¥ A BEETHEK BRET 1981) %2, #ERE
OER e UCILBERE, MBS T SRS INEE (e
e RERERLS 1955) 2FIE L7,

D& D R RN, K 2.18 1R LI IR SE
OHWEFIE/E > TINETHE2ITo /. 2 DR, £2.1 K
AU E DI 20004 /ha & v S EWEREE I L )BT
DOEEMNEN, Ry 280.5 282 Btk & s o i3 sk
B 4 FERFE FHIS Nz, RIEGETHEREE > —RNL
3000 A&/ha &9 % &, MOk id bk 10 ErF - FH S
Nz 2 & 5,3000 &/ha > 5 2000 A& /ha ~DOHERLEE D
ETR L FEORBIMOER 2 b s LicZ it b,

BURIE & 7 B 14 4 F TORKIREE 71X 74~123

Allowable mortality ||Range size Ba‘gion i Species | |Site index

r Standard yield table
or

«

v

L!Height - annual increment model |

@nd height | lStand density |<——f Density control plan |
A A

Grazing capacity
- Mortality model

Ry, Volume, DBH

New plan New plan

v
Limit of grazing intensity

Stand height
<1.5m

4
Selected lesser value l

W

Grazing capacity

Stand height = 1.5m

| Grazing capacity for grazing forestﬂ

Satisfied

Yes

2.18 EHMNETFHOFIE
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CD/ha LHEE &, ZDFEEEIX 1450 CD/ha TH o7z,
3 EELE F TIXEFAMIERIC & 2 BGRE O LIRS ED %
FEo 72, BEEEEORENI6CD/ha L/hE W &h
5, TAID OREZRIEDDDEEZ NI,

2.4.4. XFIESRBAROUE TR

SRS BT, BREOMEE TOHREZTH
BRI SERETH B, T DT Lix, fdobibyr s FkE
TO0EP Leblco THRKERBRSENDIZLERR
WY 5, 0L BREABORBISAET 2 B %
HrohRELARER 5,

T, BERMKZ EW L DMRSEE LK #ERFTNIL,
MAEE S L BB OBRRMFIASERE L 2 2, JIRE
ERESHERFT 2 2 L, BFIRA 2T @E» D Tk <,
KEMEE RIS HMEANZ L > THEENE Y, 20X
LSRR, BRSOt FERfEEREL
JIREBOR CE3E 1994a), dt¥BEFIBRMADOL F<=Y « b F
TYMERRE UTCIRBOR (B 1994b, o) b YD,
DR, SBRIDOLIBFEANLEEZDDE
FHEENG,

IDEIRERESEZ, ERE»sEXKETCOL2EE
BLUIERMAEZEZE L L, X FHEERARONETFH
2ITolz, 22T, FIETTEL A X SRR % 548
R & D HIRERRRCE b D & L, MUTO&ERH
E LT,

Huds, B8, HAL D KRR, A M, HIfL2 %,
HERLZEE © 2000 & /ha,

IXERE - 1ha,

Ry DER : 0.5,

FrEAAEER | 20%,
ST Ry 0.3~0.5 2,

,‘A,\/\A,_\
LW DN
= T O = = =

[=2)

(1) AR : 80 FAERE,

B 2.18 W7 U 7z IR BUMECE 11 O HEE FIR I fE - TINEE
FHEIZITV, ZORBELE2.2ICR L, 27, 14 £
ETRy0.52BL7DT, ZOBETIIAEE % 1600
A/ha » 5 800 A& /ha kkFEEF oLk liz, FhiZE bR
W, Ryix0.53»6 0.34 c¥&bH, HEHIIEIED 78 CD/
ha %% 102 CD/ha IZ[E{E$ 3 Z L BN FE S iz, FkER
Mtk % 25, 45, 60 FLERICITS 2 &gk D, T Z166.6,
52.0, 35.2, 91.6 m*/ha ORIMADINESFE S, K
ARBEEDT D 25 FELCBWTEMRRKOEYWEEEN
20cm 2z 3 Z L RFRE Iz, 80 EED LRI,
MLREE 200 A/ha, FHIMIEER 47.1 cm, #7& 456 m®/
ha FHEE 1545, 60 FERICBWTH ZNFR 200 4/
ha, 42.6 cm, 325 m®/ha X FHIgd h, ZORETH+HK
FHMBTAEETH S 5, &% 79 CD/ha LI EDEKIE
WEH2HRL, BEAHOBKM L L TIZ+oRHER
REOZEBNTFREE NI,

COEEETHEE TRINS & S 4 FEE 200 A/ha &
WIHILAREEE, —BRRHED? S RNITED TERWEIR
2525, L LEa»s, LEEIIEMFDH F < ViEK
HTIEELEE (60 F£4) ONABES 190 £K/ha L LTw»
L2 ER (B 19%0), =a—Y—FV FDIYT -
AVHERRE LB TR ERBOLKREE %
150~200 Ax/ha £ LTw3 Z &5 (Knowles 1991),
B ENRE LIEEMR TR IO L ) REWEEEEEH
BREEREH5DEEZLTL W,

2.5. FEBROEZ

VAT LNERICOVTE2.4.1 kB THBIC AN
B3, AFFEOWNETHFE b MPEEETER 2 RRE L
—DODY AT LNHEREBRLZSNE, LIcno>T, 20

£2.1 AFYEEHBRO NETE

KRBT R XK A%
Ibaraki, Sugi, Site: 2

R FglE TFOREEE UAEE B Ry

BB S

Grazing

Stand age  Mean height Mean DBH  Stand density ~ Volume capacity for
grazing forests
year m cm trees/ha m’/ha CD/ha
Planted 2000

1 0.5 0.7 1857 0.1 0.02 117

2 1.2 1.9 1723 0.7 0.06 117

3 1.8 32 1600 2.2 0.09 117

4 24 4.4 1600 4.8 0.14 123

5 3.0 55 1600 8.7 0.19 123

6 3.6 6.5 1600 13.9 0.23 119

7 42 75 1600 20.3 0.28 112

8 4.8 8.4 1600 28.0 0.32 105

9 53 9.2 1600 36.7 0.36 99

10 59 10.0 1600 46.5 0.40 93

11 6.4 10.7 1600 57.2 0.43 88

12 7.0 11.4 1600 68.7 0.47 83

13 75 12.0 1600 80.9 0.50 78

14 8.0 12.6 1600 93.8 0.53 74

1450
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RALHA

R2.2 AXHEEAROIETH

FIRRITS 2 ¥4k W2
Ibaraki, Sugi, Site:2

EMA  Main trees

BIMAAR  Sub trees

R FHRE FHORERER AR M A pZE Ry bt e ke il
Grazing
Stand age  Mean height Mean DBH Number of Volume Number of Volume capacity for
trees trees grazing forests
m cm trees/ha m’/ha trees/ha m*ha CD/ha
Planted 2000
2 1.17 191 1723 0.7 0.06 117
4 2.41 4.35 1600 4.8 0.14 123
6 3.61 6.53 1600 13.9 0.23 119
8 4.77 8.40 1600 28.0 0.32 105
10 5.88 10.01 1600 46.5 0.40 93
12 6.96 11.39 1600 68.7 047 83
14 8.00 14.52 800 60.3 800 335 0.34 102
20 10.90 18.39 800 125.4 0.46 84
25 13.09 24.05 400 122.3 400 66.6 0.35 101
30 15.09 26.78 400 172.0 0.40 93
35 16.93 29.07 400 2247 0.45 85
40 18.60 31.01 400 278.5 0.49 79
45 20.14 34.80 300 280.2 100 52.0 0.44 87
50 21.54 36.45 300 327.0 0.47 82
55 22.82 37.88 300 372.6 0.49 9
60 23.99 42.58 200 3251 100 91.6 0.40 93
65 25.07 43.92 200 360.3 0.42 90
70 26.05 45.12 200 393.9 0.44 87
75 26.95 46.18 200 426.0 0.45 85
80 2777 47.13 200 456.3 0.46 83
Total 1400 243.7 2706
B MO TESHEROZnIcERL, R—¥RET4%E . g e e a L
EIE LEBKIIETERBMREED-DOIET

BEET LIS 2REEOES DRGNS T RICED Hb
NTwb IR EDOHESR2 Db THE>D (Konohira
1995)

Bz ey AT AREEROTT, BA (1985) IE#NZR
BEEE R T EYEEBR RS OMSEES LU
BREOWILY PERBRRCRMS Y 2ERERE TV ERH
L, ZThRERCLUIIERERY X7 4 (LYCS) %25
HLl, ZORETEEROMSNERZHHA L5,
FNERPIRLTVWB Z b, EREE 2o OIS
FEWIRL, RTA—F2EB20DT -8NP T
B WS BEE2RD, & 512, Matsumoto (1997) &
LYCS 2R L CEEAM T A FHONEELEFEE L
VAT LANERERFEL, BERNRERSEORRET S
EEbiZ, ZOFLYEEHL I L,

ZDLYCS 2 EBMEEDNETRFECLHAT 25
&, RBVBETEDODO Ry ZHMET LI LITE B,
Ry MO BEEEER ETRENTVWEHDTH S, H
HREIC Ry ZSARNEE L LEASE» bBEHI WL Z
5, Ry ORI & LYCS ORI X D FEVEL 2 Z 813
fE,

DI, SEBATAROER « R E
R UIZBEMFIAOSE, S50 CHZE L 7 BRMHseE
FIDOHEFEFELHETLYCS DL S By AT LINERE
FIAT 2 2 &k, SBROBBIEED D OIETRIFE
ELTEMTHLDDEEZOND,

AFE

LRI BT 2 IRBARRE L, HEBAIAENRE
L72BHAEREL D b2 0ELS{ThRTWIbDTHD,
BEAROERNLEE b2 5, LarLERs, 0%
LB THRE O THY, BETEAY / FTiThh
TRETTHTORBEREBL DpDf2R5L 50WTH
%,

ZD XD, AMNFEE - WEMAFTREL 7 X FIBK
MEENTORTWS, Thid, ¥4 ¥y EREE: 74+
PHEETIEERELRBFITIE VWS DT, Y487
ERE X BEREVNEAZEMEOBENKBINT YL S,

7 X FRBMOMBERREII BB L FHEIINTVEHD
O, BEEERPZNICEESNLMANEEDLERE, BWEH
O DB TR EFN R BENR I TWRY, %,
7 XX B ERIRE L NETFRFESEISNTES
T, TOBERBERFIN TV,

KETHE 7 X FEBMENRE LT EEFEI DWW T
D& EDETL, ZONEFHFEOMFK OV THRS,
B, REMERSHOEEESEL T, 7 X FIRHMHE
EDORT V¥ v VERETT 5,

3.1. 7 XFEEMOI-HDNEFRHFENHER

B DOIAREMY, SHIERYIRARIC S W CTEDER &
A ORA 2 - I BB Th e 2 L b, B’
BHROX RIS ERM T T Sh, ZOFRD X782
BERE L bO0BED o7, L L, TCREBHIE
ERRERHR TR LI bDTH S, HE, LEMKE
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Ik E LI BB TR DASN TR S DI, A -
FIELEM A BN TIToN TS 2 X EhRERNRE L
BHMEETH D, TOHFEVA Y 7 EE LRFCEE
ERBEATHY, TORDEYAITEREEDZ XX
BGOSR 5N T W2, DL S RESENY X FIEK
EWIBEO LA REREREAR LD EEZOND,

AT TBEREED: S D7 X XHME I, IR
10~15 4 & — Ry mREE L IR L CIRE I W, E72,
BRI BT 5 IR ETZRETH 2 EHERE TR, BER
B LI TFLOEENRETH D, LicthoT, 7 XFEK
EEEOBHE LT, — BN AEL L TED CTE,
YA INVTINARBONE Z BT oNn2,

1, 2ETHRLEES 1, BEMCEL TRETED
2% < O™ ThbNL TS, L L, sk
EIHRE UBEMARSFLTHY, INETT XXH
D & 5 RERER D LRI B 1 B RIS, 2 0N
FHICDWTRHRER RV, £z, HESMEFLEL
TeHERBRO—ERIE 7 X FIBEBEHCHFIETEETHS S
B3, HRBUCHE T 2R - RO KIS ISR O 2 & ik
BRBIESD,

AR, FEBRERCHEGEREEREL, 7 XFEK
D72 D DIVEFHIFERORF, o I EHER 2 BT
B @BRT5ZE2EANELLBDTH S,

3.1.1. BREAE

Bt S i3 AN P L E RS I B T 2 B/ NEIT & L
72 (X 3.1), BE/INEITOFRIRIZ 12.3°CTH Y, BEAkE
X 2500 mm TH B,

HEx 7o v b ERRE/NEIRIFEESEET 3 7 XX EK
MREREL, BRBCEBENESORIERIAL 2, &
7oy b 3BFEOMKIEE R LI 21Tbi v T8
X, (&% 0.068 ha), BFEOMKIEE 2R BRI EITO TR
WX, (B 0.159 ha), WEEZA LBREETTS "HERX,
(A& 0.162ha) DEF 3 7Fuy b TH Y, MR EHEEDHE
* 8 FEfEfT- 72,

FEEORER & WAT L, B/ANERT B & UEHIET O 14 AR D
7 X FEMARIC B THRIFES L CHEEFEET 572,
MR DWTIE, &S5 0.02ha DHEE o v b 25T,
MEEREBREOVWTEARHAEEZT 2, £/, HEK
Bl CREMSIIOS 105D 1m0 ¥ —h2ET,
IR T — I AOHEEENY ISR, EEJLICHEREY
HiE Uiz,

DT, E/NEETS & UEHET Iz o wTid, FREnEN
E, @rit s,

3.1.2. 7 IFBEMBEOHR
7 XX ERMEEDRRIUTOI s tvohnd,

(1) B&: ¥4 57 BERERE ARG OBIERE 2RI
FA—Hz BT ZERERELTW S,

Kyushu

(2) BfE: 7 XX¥E2FAT 2, 7 XFRIUNHTE OFF -5
BThHY, AHMAFTRYA YT ERE LTED —BI9
FASATWAEETH 5,

(3) AREHELE : —RITII AR F RV Y 2 EE L 5 2 BFER
FIHaN 22, BRICHENRED T DHEE AN TbI
BIrydHb,

(4) FH BERBOBEIFIC L D EHRBSTOND DB —E
TH5,

(6) MAEE 7 XXMHOIKREE L, NERFIZBWT
1000~2000 Z</ha H3—fRHITH 3,

6) MAEE @ I3 20~40 ha DRI 58S
T, THEDREPHMARNDHE2EE L 208 & Biug
ans,

(7) HEEEH MRS TCREESCAKANSTbR, 7
X FEEHD ZOHRICL D, 7 XFIIBEEEERFD
TeBERT B2 xR, BALTE-v Y Eidk
AN EDEERL, ZORR7 X ¥ OMMHEILL T
Vg

(8) MATH  WHEFEBIEENE WD,
ERRL TR EITS 2 03B\, 7z, WERPHEEAR
RSB EITS 25, B OSITOIEEIC 2 5720
SORTEERLI L B D,

(9) I BEOYVA Y TFEAREERHNE L7 XFH
LRfkIT, RERE 10~15ETH 3,

3.1.3. IKRBEDRED
Bk - EHR, MHEE & B HER BB & 2 1HE,
KANDI=DW, 7 XFHROIREEFRE LB Lz,

50 100km
[ ——

Island

3.1

HEH OB



40 FAZASERA

B 3.2 WEKK, HERX, WEKIZBT 5IIAREEOLL
2R LT,

B R DT AREE T HH] 6647 & /ha Tho 123, T DE
DKDEAIRIL 79.9%1, BHID 2 D 5 512 41.6% 1 H
BUTzo ZNISHIRIEAE S BE 7072 D KANKED KEH538

(o TLEY, ZRICL>THL DEEESEELE LD

Th5,

FHLH], FEROIAREE 7937 £/ha, HEXOIT
REEE L 5960 A&/ha TH - 72, HF BZEOFHERLBDIT
N EDBEEMRIZEZ DD, #DEFERIBKRK
EDbEp oz, TR, B & D MEREE DD 2T
DICEMRIE & KB 2 57, HFOREEND -
Jeleb &EZ 5Nz,

BERX T 2 FERK, FHEX - WERK TR 3 E4ERFKE
BAZFEEIE 21TV, ILARBEE T UHID 20~25% L 207z, &
B, HEFEEI 7 XX EEMOATITObN b D TREL,
VAZTEREERENE L7 XXM TR—RIZTbhbi
TWABIEETH %,

BHHEREL, WTNOKK TOMREEOEA ZHL T »
L, B U T FHT 8 Fik, B OIIAREE L 1223
A /ha (EFFHK18.4%), HHX TiF13654/ha ([I17.2%),
HWER T 840 &/ha (14.1%) Thotz, BFER LHERX
OETOEFER L UNABEEDOERE, BHEEDOEN
WEBHDEEZ TR,

INSDFERN»S, FHEED 7 X FEBEROMKROERE
RIITHFIE R EME L LT 20%UTTH Y, BABEOILARE
B e LU TBEX T 1500 &/ha LIF, #EX T 1000
AK/ha LT EETHS EEZ OB,

3.1.4. Bk EERBE
M3.3HEREER L, EHNSEONK, BERXOFE

BBEIZ 170cm TH Y, HERX - WEX TOFHEE 115

cm XD bEhoTe, TNRKA W & 2 FEORE, B

100
Q N —&— No-grazing
%; 80} —O— Wild grass
aE> B —{0— Pasture grass
® g0t 4= Sprout cutting
‘-I6 | .
)
© 40
(_6 -
2
c 201
=
a B

0 L L 1

0 1 2 3 4 5 6 7 8
Stand age (years)

B3.2 IAREEOEL

7

~ 6T

E

£ 57

S

D 4

83

§ 2r —e— No-grazing

S 1k —O—— Wild grass

—LF— Pasture grass

O 1 ] i 1 1 1 1

EFEORENER L E 2 oz, BFERIZBW CEER»

5 2~3 EMEERRESIE S, FOFEIX 8 EROFER
BTREBLTHEEL T, BER T ESIECH
EREOMEINE SN2, FOBRORERE TEKRK &
RETH o7z, INIIEHEADHKEIESHAROERE bEIE
EhlolLlebDrEZOND,

BEOFARC I ZRENFHIRERRE b BEAL (K
3.4), L»L, WERKZBITIEREREZ 2 £4 BT
T, AR TR IREROBERIEHROER 2L 7,
CNRIBEROUIARBEDERAEL kolcl b &, K
FROHESERREC bFELE 2 2 BERELT
Ezoehiz,

INGDORER»S, BEHFUYTORE, HEPHEHER
BERESIVEREE2IGIT2b0eEzoNE, &
NEBT 272012, FRE2FLE LeHARANOHERE
BPERLZD O BHEE2HEY 2 L v REBLRIE
HPIWETH 5,

3.1.5. MYGEE L HEE

BRI B W URIE R I EE DT, AR
NOWER Bz d o MR E OB 2 ¥l Uiz, REMIC
BT BT IREE 2~4 B XBEE T Rbh, Z DR
125~164 CD/ha OBEE L o7z, 08B, ZORBRICB
W TR RE L S OBMRIZR S s b o Tz,
B13.5 BEBROEEDEERLILDTHS, B
KB W TIERIIRLWCEIML 22, BFEXTRELK
BAL, HERTRAEBEES Uz, BER « HERKESB
I BEEOEAE, MOREE SERL BB ACE>T
MEROEER B L UEEENEIL LD EEZ 510z,
MEREEF AV 2 ERET 2998, AXAFEERE
THARAF—ATHE, LEEHE, VIE BWEE LU
VD6 DODDERBICHETE R, 20 b Y VERRK
LOFEE L TRBEE RV D, BEEOBEICIZEATY

0O 1 2 3 4 5 6 7 8
Age (years)

3.3 #EREKE
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—@— No-grazing
—O— Wild grass
i —{— Pasture grass

! | | L Il ] )

0O 1 2 83 4 5 6 7 8
Stand age (years)

Mean DBH (cm)
O = N W b~ 01O N @

3.4 EEEE

100t
901k
80§
70-
60 -
50
40
30
20
10

Ratio (%)

2500 r
N —&—No-grazing
L —O—Wild grass
- 2000 —{—Pasture grass
EL A
22 r
o= 1500 [
o L
[
>0
851000 -
3> r
s -
500 [~
0 | L L 1 | | 1 |

i 2 3 4 5 6 7 8
Stand age (years)

SROL

i1 Forbs

£

g §Wi|d grass
& Sedge

E Pasture
grass

| Sasa spp.

12345678M 12345678M 12345678M
Stand age 3 Standage & Stand age &
(vears) (years) (years)

3.6 EEOHEROZEL

BV, I e DEMBOILEIZEMOZBIZIEL, DFE VK
WEBDEL, MARBRET 2> TELLZ(K3.6),
R TIRET 2 CEWARF— XS EOLE L
7eds, BPER - WER TR ZOEERZFES Lz, 20—F
T, HERX - WER OV VERIIIR LTI U 72, PR (1988)
AR FRERIIBEFIR I & > Ty BEEIC R T 2
ZERRLIED, 7 XIXFERRCBIT2ERS TS
LHDThHolel &8 H 5,

3.1.6. MAR~DHEE

AT & B IMRARANDOWE I GG » > 4 EHEZ TR
5h, WEIRE, &hh, BiTh, $Ewvol 4TEE
ZHEENTz, 7 XX RBEOREBEFENSEEETHD
(FEF - &IT 1989), HAWMERZEETE v, JIXFE

BBIFENELS, BEORBEET CRERFHENITEAL
FELBZVAF R LRELERZHTH S,

BAEREIFH U RV ZEOBEEDTICHAD 70~
80% T4 L, FHEAE I 140~150 cm, &EIE 270 cm
Tholz, BBHEDOTTHEFOFBIMEHRRICHE
2527, 2O IREDTESERFATE B, 0%
DEIEmEE: CREEZRKEESLETHL Z &
ERLTWVWS,

BN EHF Lo o ERNITICEL RERHEL D
7eod, 3. TN EHFEORERERLE, IS
DWEDFRERIMADBERET 2 120> TR L. %7z,
FEX D bER TOREBSE P> 205, T HITHKE
HOBESHEX I B CRRAICREGEENE S ooz
DEELLEND,
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BEHEA], 0 &S REESRE LNIABE L RBICHE
D LTS, BIFEREEIANEENSLE Lz, DI LI,
ZOREBTERSNIBEORIGEE THNIE, HEIIK
HEHT2ETRESRVI EE2ERL TV 2,

COESBIEnS, BB MR OHE B
D2mICET S ETOEFLUY 2~3 FRICREET 200
O, BHERES 150 CD/ha BETHNIHEDORER D %
NIEE/L 2L, RERMBICRES Z @3 B0wEELS
nz,

3.1.7. IIAKRBRE & BECEE

2EIFRLIzE D, BRMBEERIN,-F - Eh oS
BBYRTATHY, ZORTHMIEE LEEOBR
PEROLEETHL, ELIHENEHET 5 2 L8R ER
BOBITIOBICEREE %R 5,

HiZ
U AINEHE Ry (BIT, Ry &RT) LHENOMEE
MR D Z L B2R/ LTz, 2O 2RI, £3.1ITT
U7-F/NE LB BT % 7 X FIREMAROFHEEE 2R H
L, 7 X ¥ BB BT 5 Ry LBEHOBRERNT K
BRI - MEE L CHEL-EEL2S, MARS
65%, HARE 1 BIc D E8E T 18.2kg/day 28R T3 &
WA RMETEE L,

LEARRE C AKEE»S Ry 2EHT 22.8)Rweown
T, RER (77X, 778 AIMMAIEEEEN K
BFF1985) WiRENTWANRIRX—F2HWE I LIT &
D, ZXFHD Ry BRADL SRS N3B,

_ 0057424 H ~1005%4941342] .6 H ~01%64%/606827 . 1 Ff ~2011099

RY
0.057424 H ~100549 13421 .6 H ~3016648/

3.1)
2T, RY 1 INBHH Ry(O=RY =1), H : LERHE
(m), N :AEEE (4/ha),

X 3.8 13FE/NE L O B ER D 7 X FIREM I BT

TiE, $HEMATHIZB WL RS BEEERICS

FAAOEEA

3 Ry Y HEHOBEFEERLIE DO THY, UTORER
RSNz,

GC=96.4—84.0 RY  R=0.52 (3.2)
ZIT, GC PR (CD/ha), RY :INEH#L Ry (0=
RY 1), R:HHBARE,

ZOEBROHEEGRENT 0.52 L 2B EE IRV 2
DZ &, LREBTIERY 2R3 0BEOHEIEICE
WT, SHEBEERIEEEFELIII LW LR, KEH
FWET 57 DOEEDOHECB VT, HEEMICL 55
BOREWELS ZEHBELTWE D EELLNS,
L LR s, Ry BEL BB I TREIBMETL T
W ZEEES»THY, ZOEERIC L DS DREES
SHWBNEHET 2 ENTE 2, Ihi 7 XFEBR R
BIE "Ry—8EHET IV, LT,

LIZAHT, —RIEBREE 2T CWAR/MNERBY
T, Ry 28 0.5 T ORETHREF A Thh Tindr, —
77, EHIEEN R EE 2T TE D, Ry #80.45~
0.73 DEITHHEFIAENT W, 2O L s, —B%k

14
= 12 O Stem breaking -
> - M Bark removal
8 10
{q:) L
T 8 r
(5] r
jony L
S 6L
g
e 4
<
e 2
0
1 2 3 4 1t 2 3 4
Stand age (years) Stand age (years)
Wild grass Pasture grass

3.7 WEOREE

#3.1 E/NE - BB 2 EERR

Bid  pE SFiy LREA

3 3 od 2 7Kg
A BT  ER ] A THEE TOME AEE O WMER MR SAR M ARHEE prisst FHER BN
: Plot . Slope  Angle of Mean Mean Stand Basal Rate of Re'lative Predomi- Mean Grazin
Site No. Altitude direc:)ion slipe diameter  height density area Volume  crown Ry . hg.ht nz}nt hebage capasit%:
illuminance. . hejght
m cm m trees/ha m%ha m*%ha % % m g/m? CD/ha
1 730 E 20 10.4 7.9 1100 9.81 41.2 73 0.37 34.4 8.7 3353 80
2 760 E 23 9.5 6.5 1300 10.01 35.9 71 0.35 36.7 7.7 301.3 71
F/NE 3 740 NwW 26 13.5 9.2 650 10.50 46.1 70 033 32.3 105 2885 70
Minami- 4 760 NE 22 11.4 8.2 850 9.24 39.0 70 0.34 43.8 9.4 435.9 118
oguni 5 750 SE 21 11.9 8.2 1050 12.85 56.6 69 0.44 323 10.0 186.9 28
6 750 NW 26 9.9 6.6 950 7.91 28.4 53 0.27 56.7 7.7 350.9 89
7 770 SE 11 14.0 9.7 1000 16.04 74.9 68 0.49 24.9 11.2 234.7 55
8 670 S 24 9.7 6.4 1700 15.00 55.3 76 0.46 343 8.2 243.0 50
9 670 N 22 15 5.6 1050 5.36 19.8 60 0.28 53.7 7.5 230.9 48
10 660 NW 26 8.5 6.4 1350 8.90 35.4 66 0.43 30.5 8.7 227.8 39
1 580 S 16 7.7 7.6 3450 16.91 73.8 91 0.73 58 8.6 2152 48
i 12 570 S 9 11.8 8.2 1200 14.03 59.0 94 0.45 6.1 9.5 262.3 39
Asaji 13 560 SE 8 8.2 8.9 2500 14.09 69.3 89 0.73 18.5 10.1 153.9 37
14 570 SW 24 7.9 7.7 2250 11.84 51.7 69 0.62 44.7 9.1 184.2 50
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150
®) Minamioguni
° ©  GC=96.4-84.0Ry
2 _ 100} R:0.52
o © o)
oL A
sa |
o2 | Asaji
S 50¢f o ) °
© - e
0] O
0 ] I} ] Il 1 13
0.2 0.4 0.6 0.8
Ry Yield Index

3.8 7 XFEBMIZBT S Ry LHBEEIOBEMR

BBEERTOHEE Ry 0.5 AT, ERNLBUEE %
T2%EE Ry 0.6 AT THEFIABTRETH S LHEZ 5
hz, 2Ok, BEZEGRERMIGT, BHAAO
ERE%2 Ry 2RO BLENDH S,

3.1.8. [NEFHRRNIER
£33 1WWRLIT—%»6, Fots, FHERE, LK
BER X OUAMEIC W TUTOBRR 287,

logH,=0.1276+0.6646 logT R=0.967 (3.3)
logN =3.4536—0.3530 logT R=0.993 (3.4)
logD =0.2652+1.1589 logH,—0.0867 logN
R=0.997 (3.5)
D,=0.204+1.027D R=0.997 (3.6)
G==D,*N /4000 (3.7
log V' =0.12216+0.5274 logH,+1.0227 logG
R=0.998 (3.8)
H=2.37+0.88 Hy R=0.944 (3.9)

ZZT, Hy: FHlE (m), T :im (), N RKEE
B (A/ha), D | FHERE (cm), D, © SFHEERER (cm),
G : BrEEAEr (m*/ha), V I ## (m/ha), H @ LR
e (m), R: BRI '

IheOEFERE, BRLEG.DR, G.ORXEFAT
ik, RI2OWNETEREE, ZOINETE
FiZ—MOEE I, Ry LRHEMEESZFMLE L
AN DB, B8, ZONEFRERSEET B
BETE, BT L AMARAOHEEEREICIE R 5w
LT, EHE LTORBENRZOE ZRBEHSENEL
726

3.1.9. 7 IFEBMIBEFR
LR LTz 7 X FIERAROEEBE » B, ®/ET
OHBRERE L ER S NINEFTEEREMZ T, 7 XFEK

MHEARZRICE &7z (F3.9), ZORIRITAEE,
MEB L OCBBHREE &, M, &, By 28EEH
ERLIBDTHE, Hy ITRENTWEEHIITEES
BWRL, DEIOAETHINIEITI ERVEWS Z 2R
LTw3,

ZOMERRHOERIRD LI L BNS,

(1) B3R VIE S, MABEET 2Icon THRENZ
BT 5, BENIMEEFRRTRENTVWS X5 Lk
SOBEEHE L TEITE 2,

(2) BEMHRWETIEEFRNFH T 60~80CD/ha, ¥ 70
CD/ha TH Y, 2D & 5 R HBGEE CRIMO OEFH 21
T2 B,

(8) BHID 2~3 LKA & BMARANDHERHKEM
FEHZ 270, BEERBRKEESLETH S,

4) BERBIC X VIARBERIRET 2, HEFEHIC X
DEELIEBEICRSETLDT, LEMLDFRETHN
179 DB E W,

3.1.10. fiiERAORE

7 X FMRF—BICERBROEFIC LD EHRE NG, Lz
BoT, ZOEBRLSMEAF £/ F Lok EHAT
HERERD, WhWws LESHEZRT I ENE», LI
DEZESFHIETRATEN LI LEHIC B TR ES
(A2 1986), 20D Z & SMGEEEEK D LERRAD
BHEPHL LTV,

Matsumoto (1996) %, » & b LEBELSABERSHFL
RTSHERATIHERRCERS NS EEETER 2
DFEER, LESTEET I L85 EERMKC b ERT
37, EHEREFABC L U OERFIHAT S 2 LR
Kl FErIEERERSHDIBREVDDOMLE
ZCEWRD B%DEONEICH 2EREZEL, FOEED
SR EEbLSTENLID b RELMAROHLITIB TS
5EVLIHHEEFED, Liedd->T, AMPYA ¥ 7 ERE
AEANE UBEEFU EORERHERT 2 5E, 2ok
EUVEIEBOIEEE RS,

K310y 1 EHEMKSEEEER (B2 - X
1986) ZHEBEX L, FERP PV YERCBEEHZ T
R L7z Ty A MROMS B EEER GRR), TH5, #l
E LT, AEUEED 1000 A /ha, FEBES 12m Th 5 &
%, FPEUYEZER20m ERINTEY, ZTHTERES
20cm ML EDFAKRD 250 K/ha TEEET 5 2 £ 2R L TW
%,

BHEDOEIS, Z7XAXHERFEL L v OfEEFERL
TS BEEHEIEFREINTWLREWD, 7 X FERFED
INEFAIZBWTH ZDEABEFEIN S,

3.2. EROLEREERED T L BBMBEDORT > v
7 XX RN, 7 X FFEREE L THEEET S
FHERE L WO HAEDLEDRD, R HEE L L
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£3.2 7 XFERMIETEE
(M - PR L EHL )
il Site:Middle

iy EWER FHEE AREE FEE MR LEAES RERE BEWREL

Grazing

Mean Mean Stand Predominant capacity for

Stan adge diameter _ height density Basal area Volume height Ry grazing forests

year cm m  No./ha m* m® m CD/ha
1 1.3 13 2842 0.5 0.7 3.5 0.18 81
2 2.3 2.1 2225 12 2.4 4.2 0.20 80
3 31 2.8 1928 1.7 3.9 4.8 0.22 78
4 39 34 1742 2.4 6.2 54 0.25 75
5 4.7 3.9 1610 32 8.9 5.8 0.26 75
6 55 4.4 1510 4.1 12.3 6.2 0.28 73
7 6.2 4.9 1430 4.8 152 6.7 0.30 71
8 6.9 53 1364 5.7 18.9 7.0 031 70
9 7.5 58 1308 6.4 223 1.5 0.34 68
10 8.2 6.2 1261 7.4 26.9 7.8 0.35 67
11 8.9 6.6 1219 8.4 31.6 8.2 0.37 65
12 9.5 7.0 1182 9.2 358 8.5 038 65
13 10.1 7.4 1149 10.1 40.5 8.9 0.39 64
14 10.8 78 1119 11.2 46.3 9.2 0.41 62
15 11.4 8.1 1093 12.2 51.6 9.5 0.42 61
16 12.0 8.5 1068 132 57.3 9.9 0.44 59

& : HREUL8008k / ha
Note: Number of stumps is 800 stumps/ha.

B 1001
gﬁ 80
NEE 60
i eYa)
REO 40
S B
& 201
. 0
<
S
4} § 2000
W
#r 1000
Kg
o5
A 0
PN
Stand age (years)
N
Trees
Bilo =
o g Grass
=

i

Grazing

LA L I B BN B

[ | | 1 | | | | [ | |

I TR FET I FAT P PR

T NS AN Nl

[
123 456 7 8 910111213 141516

(HH %% Sprouts thinning)
- » B - (FEHTS)

<« | FEHE Damage by cattle <—F 4% Final cutting—

Cleaning cutting, (Pruning lower branches)

W KANIKRIED B WIZMRARRBZ DA D)

(Suspending burning or cleaning around trees)

- (kj\h Burning) —_—
(MERE Fertilization) <—_ | FEHE

Vegetation vanishing

<—» ! JBHI Heavy grazing
<+« @AHE DM Ordinary grazing

<— | B Heavy grazing——

i EERO | v - BEBROBESERRT
Note: Exclamation marks "' in management boxes mean cautions
about the matters.

3.9 7 X FRBMIEZESETR
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1000 .

5005 A ,i:,};"g’:'iﬁig rAvS
e,
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A,
/6?4%%V¢%7f
100 14 ﬁé%?”qzab
: 12 ¢ 4?//,(
4

200

Sor

qu 00 260 ( 500I 1000 2000 5000 1 Il)('l(]()

FREE (Kiha)
®3.10 A HoMSEEEER BEKR)

TEHCEEEO NS, S5, NESNFEARZF]
RAllzvA s r&ERHAGLELZ I EICLD, BERE
BRIVBRD o T EHEEFZ L, BEOLEI BT X
FIRBFEREDSER S 11TV 5 O FTER « LB %2 5l
LT B SUNHACR SN TW B, STHIRE IR IR L
WEFER L, 7 XFOSHBTHNIEHMT TOER S
+AEREEEZ OND, ZD& S REELS, LEMEFE
BELOMOEEEBL T, SUNBLSTO 7 X FERH
FEEDORT > ¥ v VBT,

3.2.1. LEMBRIMOME

T, REREFRICDOWTEHED» SELBEE > Ty
2, LLENS, BBOEWR, SHEEATHIHKED
FLTholeZ & s, [LEMERICET 2 ERIZSIZEN
EHEBELTCFRRLTWS, FlziE, MELT R (B
FEATETEIRER 1991) THH SR & ST, LREMEEER
DHBBRIEEEN TS 00, BENOEFE WL
BENTEST, ML THERENLIBR L E
FoTWwd, 2O I ZLEHEROBR2ERI, KE
BEEICDOWT Ma2s, i, Enrd, 9mLTn3
OhEHEMCT S I EE2HBE Lz,

3.2.1.1. BHLHE

SAAHNE OSSR MU I ILEE L S EIRE IR £ T 46 #E
RRE L, BREHEOERL, BEME L UCREKD
TR & LRI R IEE R D 7o, [LERRER T
TR & o THEHI 56~60 FizfT b - £ EHE
DFETH 5, ZOREOMEL LEBRERIAEESR
(HREFFPEtEER 1981) 22 BLTED T E®, Ih®EFE3.3
R Lz, ZOFETIHERLEROEREREHEZHY,
FIJWRLI X5 BERAB IO, 2Dk, &
BN TH ZOBERKSB L URRERES T, Bl XFI2

BT, TRYFIFARBDELTEDENTVED
TEEBLETH D,
HFEEOHHTER L OO/mEEEL Tz, WMHE>
T — 8 BOEREERNE R DT VY 2 — 5 DFERPE
Eiszril, BEECEATLF—IX—XDELE LS
#r, HEREHRY X7 A2 X 2 OHROER 2T o7, By
AT A, XV ay EHEROY 7 b7 RAaEbE
LOTHY, BORBEES LAV NI M RYATLATHE
(Matsumoto 1991), %%, SARO XKIEHEA X THETR &
L, 3198 MilTA S & & %25 77,

3.2.1.2. BEEHREDOFIE
LEBEREOHEE L AAOTEEIC VTR, K3.11 1
RUIFIBZHES TiTo 1o, LEBMEREREOHETIE, &
M S5 SN LIERVROBRAIER &, LKIEGRER
HRE, 5585 n-EERENDIER DY &5 B BERE
ZHEE LTz,
BESAEL T, FHEOAROENDT D EFHK
LEBERECIRER LT Fu—F 2o tr. REMOEM
ETRLESOBBERIIBD TFEL TWwiciw, [RE
BRERGEAEER2M AL CHEN Z L 08ELE>E
HL, chrzREMAOLEMERZICEC THENERES
RPEH LT, —H, EERCEL CREFEORBEBEN
FThoNe D, INEREET L LY BENEER
EHEITAANCEST L, s 285 L CHETRBIOETE
HIEREZHE L, 8 CEHIN OBRELE BB L 72,

3.2.1.3. LEBEREOHH

HWEORR, [FEMMERIZ 1121 Fha THY, LER
EIREX 14 {8 6500 F m® ThHoTe, Lz, BAEREYED O
FHEIRRE 148.6 m*/ha ThH -7z,

B 3.12 WAEBEFEREO A ER LTz, ha ) OEH
EILAHLUETH L, PHEOTHER T 200 m®/ha 282 T
Wiz, ZRExt L, HELIETIRE WE WL 150 mP/ha T
Hol, INBTELUFETIEVA, #Y w2 EREO
SIS EERTH 2 DI L, PO LTRSS 2 ) 7,
S X7 Vo EEMBPLTHY, ZOLDHHEED
B EoThayh DEFERESIRNIDDOEEZLS
hs,

3.2.1.4. LERHBLHESS

K313 CBESHEOSMER LI, 2 TOBELHEL
i, MRBERCBW TR ERILENTEELERL
TBY, EERFNEEREIIERZ 2,

SAEDSR b IRV D B D IE 41% O BT TR 5 &
Rolear o THY, UTYA 10%, 23 9.4%, 7 X
8.0%, 7T 6.4% LTz,

SEPRE L ZELAEMOBRLERK 3. 14 1R L
Jzo 7z, R34 CEHEREIOBENEEE 2R LT,
ROEBREIZVWEBIZaF 5 T2E 1600 F m® (2D
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AL

#3.3 LEMETRIGAEOME

IAEBBFRIGRAEES MIFFErER 1981 22| L TEK
B W RBEHREROMAFRIE IR U, HURSRAE E OB S R U E S
WEHEET S,
£ K E & WEHTEHERR, BHENE IARE AT R R,
wE AR 1981~19854F,
X & K & B RO LRI OGRS,
R TR D L ITIRIZ L D 6 KASITEL L, /NI TR,

EARIIHER S Sz 220 RUE, £ETHR 5 A,
HHREE |7y FRE|SBEAF 2y b, KM :0.1 ha, M :0.04 ha, /M :0.02 ha,

5 EMEICBVTHBEERIC LV &E, KM :36 cn LLE, FH: 18
REREA | SE R 4 om BLE, - o

R bk 23 BE

17 F TF 7 X Bk,

2(7 Y 7 Y B2,

3lhe TANBER, VAATVEEL,
41 VA )RR T NAVA R
5|7 %% TR xR EED,

6|27

N XTS5

8| U B UEE,

9| N VT H S BAEES,

10|47 %%

1|z 2% BT EED,

12\ 7

13{=1 = VB2,

Hrr/x

15|z %

16| F &% FRY 2 %ET,

17\vAy

1812/ *

19]F NE
20|27 v
21| H=F =T B,

2|~ F N X BEE,
281 Fa /% YvrI e,
U= T HIT
25| DAL

Database of
broad-leaved forest inventory

National forest register

Private forest register

Y \
Age-class Private forest Private forest National forest
distribution yield table species rate species volume
\
Private forest Private forest
> .
volume estimation species volume \
National forest
volume
. |
Resources distribution Species distribution
\
\

Geographic information
- boundary file -

3.11 REBERHETE FIE



Bread;leavcd forest volume
for
broad-leaved forest area

‘L1 0or Unknown
L1 o0-50

0-

BJ3.12  JAEERERIED S

Konara (Quercus serrata’)

Volume rate (%)
1 0 or Unknown
£ 0-.10

10-. 20

20-.30
B 30- 40

- BB 40-100

B3.15 2+ 70010

MEEEHEE D720 OIHETHTFE DS

'Yolur'ne dominant broad-leaved trees
{ Largest Yolume rate qucics ) 5

B Buna (Fagus spp) . - .
‘Mizunara (Quercus mongolia )

BB Kuri (Castanea crenata )

[ ] Konara (Quercus serrata )
. Kunugi (Quercus acutissima )
=8 Shii (Castanopsis spp)) .
- BB Kashi (Cyclobalanopsis spp)

Kanba (Betula spp) :
 EEE Keede (Acerspp)
- T Etc. or Unknown

R 3.13 [LEER

R O 4347

Kunugi (Quercus

Volume rate (%)
(1 0.or Unknown
] 0-10
£ 10.-:20

B 40-100

3.16 7 XF¥F D4
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14.8%) DEFE 2> Twic, TRLBEIX 7 182400 5
m® (8.5%), IS X+ 1{890075 m® (7.4%) &, Z
D& EHHFHDLES, BREL DI FIVHERNT
Wiz,

3.2.1.5. BENHH

BHOEBELE a2+ 71X, Bl A» o A T
WEIETA/H L T w2 LR, WInOMAFTHED T
BEWEREELZRLUE(K3.15), BICEFE, EHE, &
BIE, KWED 4 BRCEERILENHOTHINDA 240
LTBY, 0%DOHAETRTaF 7 OFRBLEEN 20% LT
bolz, iz, BRIBEZPLE L TIEMATHHWER
HERSGHBLCEY, BRE, BRE, MLUE, FBEROD
4 BT 4% ORI Ca + 5 OERIEER 20% L ET
HoTz,

7 XX RIRERLIE, B < PEE OKFEMED 5 R
MWETHIML Tz (4 3.16), FNIEE 13 S AHE -
PUE B & AL ER - LEHIT T 20% BT m W
ENSAELTBY, FCELUE, [KBR T 50% O HER
T XEFQERBUERN 20%BULETH oIz, &8, REHEA
TRT7NTEFNELSHT B, TITIEM3.2.1.1 &K &
FiEy WRLI LSk, BT -5 & URILESRERR
BT/ XIF TR F 2 HOETIIFERLT
WBDTHEBBHETH S,

3.2.2. JXXREMBEDRT v

AR D ILEREREE HEICB W TR, EEHROZMK
BOEENOBRHER 2T - kw0, SENOERILE
O BERNEEESHEEL TS, Lo T, TOHEk
TREBIOEBE2RKD B I LIZTER Y, ¥2T, HE
BEREL 2 BEEREIL E E L e RE L T X FEBk
HWEORT vy » VEHEL,

ILEERIMERE 1121 5 ha icxfL, #3 4R LIEZ X ¥
DHE3.56%0 5, 7 XFHEBIZ 40 T ha LFEES L
2, INEETI XFEEMICET 2 LREL, £3.2T
RUTe 7 X FIRBMRINE FERE I ha 4D DR

375 14.8%
Quercus serrata )

77 85%
(Fagus spp.)
Etc.
441% X+ 74%
(Quercus mongolia )

h> 53%
(Cylobalanopsis spp.)

A #1218 4.6% (Betula spp.)

7Y 2.8‘7: = 4.0%
(Castanea crenatg) HLT 4.0% (Acer spp.)

J X ¥ 3.6% o
(Quercus acutissima, Quercus variabilis )

B304 EIMOEHLLE

¥m¥E S % 70 CD/ha, M HZZERM 180 H & LT
HlLizEel?, £ 16 THOABESWREE WS ER2E
720 2L, HEHARTHBTIN T W A4 286 HHE (&
MRAKEEEHRETTEIRES 1999) WXL T5.6%1dH75%,
BIE, 7 XX IRBMEENERS LT 50N - [
HAEMHAESNTYS, LHLEMNS, ThETRL
7o 7 X ¥ DS L EfkLLe 5 B, MILE, KBRS
FUNEER - B : AEL2ERRETH 2 Z a3b»
3, FILE, [KEED 2 BT 75 ha B0 7 X EHIE
ETL2HOLHEESN, LOWE AU HETERT % &,
ZOFBAREERIZER 2.7 FEEEESI N, 20X
BREFRNTERCMZ TYMAIT D &b EBENRA LM
HTbdHY, 7 XAFEVRMEECE L IHITHS LF 2
>h 3,

3.2.3. a7 SRBEMEENRT > v

VA TEARABBELE LR XFLBATIFINE
SFIHEN S, FlohEdbicBwCida F 7 OEEEN
BETHBLI LD, YASrEAABELL B>
DOFB—BECFIBAS TS, KiRLEE S, a7+
FZEHHERZBWTROELHMHEL, EREELRLDS VAT
BETHD, ZOxhRWEHFZE LIBT3 RFIHERE
OEMFBAIC RS,

IR SIS RSB Tl 7 X ¥R iz 2+ I
EXIR & LR IEESBR D Th L T wizds, #OHEE
B XEREFEREZB DD TH ol ZOEI R E»
5, ZXAFMIEZT TR, 37 TG AR IBKARF]
DORNREEZ B LFBIIIR-TEY, 2+ 508 ER
EEZEDPHDILED S, Y4 ¥ TFEAMEEEE LT2BK
MIEZE O FHIRIIIL S, ZOXNREELERT 3,

I XEMEBMUFETRE L 23, ) IHROER
F2ET179 T ha THY, EM 70 FEEZEE X5 &
Boadote, 7 XF, 37 IHOEE ZREMAORSRET
X, £ 86 FHEHOA 2 EETE 25810k 5, ZHIFR
EENTHEINTWERAFOEBICR L T 30%icH
72B5bDTH 5,

27 IRATFE, SRE, BEE, KREOKTHILE,
BEUR 2 iz U7 FE T 1 BN L S A L
Twb, 2T 7HOEBIIAFE, THE, BEE, K
BD 4 BT 3777 ha, BIURE, BRE, MR, LEED
4R BWTIX 2577 ha LHEE S W, FEAREHZZN
FNEM 14 FHE, 9.9 FHEHEEEI N, ZOLSKEE
BREFEBHHL T VB I EDS, Ths0MFIIB Ty
A TrBEAREERBEL UizaF SBEEHEEZEDORT >~
Yy VEEDLDEEZ SND,

UED XS, HLETHRETEH 2, 7 X¥ 0
FIMENMALUBEMEEERTT> 2Lk, BEORW
A4 ofZEEK 2 KBICE & LT3 EBHO R E RS
Joo BAE, 7 XX - 3+ IMOEIZEILOF-28EE
LCRHFAORETH Y, FOFEMHESERESLTWS
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Development of a yield prediction method
for composite management of forestry
and grazing

Mitsuo MATSUMOTO

This report is intend to develop a yield prediction
method of forest grazing that is a composite manage-
ment of forestry and grazing, based on analysis of the
system and mathematical modeling.

1. Systems of forest grazing

Forest grazing can be managed by controlling its
three components of forest stand, grass and cattle.
Relationships between forest stand and grass, and
between cattle and forest, are especially important to
manage forest grazing. Stand density and growth
affects the light environment in the forest. As a forest
grows and its crown closes, its light intensity and vegeta-
tion production decrease, which in turn decreases the
grazing capacity. Forest grazing may also damage
trees. This deceasing of grazing capacity and damage
by cattle can be managed by appropriately controlling
the stand density and grazing intensity. Considering the
background, this report examines forest grazing in coni-
fer plantations and Kunugi (Quercus acutissima) planta-
tions, and discusses a yield prediction method for forest
grazing that includes developing dynamic models to

represent the relationships described above.

2. Yield prediction method for conifer planta-
tions

(1) Estimation of forest grazing capacity with wild

grass

Relationships bhetween stand density and grazing
capacity are the most important considerations for for-
est grazing systems. In the present study, there was a
large correlation between Rys (yield index in stand
density control diagrams) and grazing capacities of Sugi
(Cryptomeria japonica) plantations at the Takahagi
experimental station and Karamatsu (Larix kaempferi)
plantations at the Hirakasa experimental station.
Based on these results, “Ry - grazing model” was der-
ived as follows.
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Takahagi Wild grass area
GC=170.0—169.5 RY
Pasture grass area
GC=469.8—595.5 RY

Hirakasa Wild grass area

GC=118.3—124.6 RY

Pasture grass area

GC=467.0—636.8 RY
where GC is grazing capacity (CD/ha), and RY is yield
index. Because it has been reported that stands could be
grazed while the Rys were less than 0.5 at the stations,
this report supposes that forest stands are available for
grazing while the Rys are less than 0.5.

Grazing capacity also depends on grazing area size.
Several experiments showed there was a negative corre-
lation between grazing capacity and range size, as fol-
lows.

CG=50.7—11.7 logS
where S is range size (ha). Using these equations, the
“Ry *S - grazing capacity model” was developed as
follows.
Takahagi Sugi stand and wild grass area
GC=(170.0—169.5 RY)*(0.900—0.208 logS)
Hirakasa Karamatsu stand and wild grass area
GC=(118.3—124.6 RY)*(0.930—0.215 logS)
Most
damage was caused while the trees were less than 1.5 m
height.
grazing intensities and cumulative mortalities while

Heavy grazing may damage young trees.
There was also a large correlation between
trees are less than 1.5 m in height. The regression
equation is as follows.
MR=9.75+0.0875GI

where MR is cumulative mortality (%) and GI is mean
grazing intensity (CD/ha) while trees are less than 1.5 m
in height. This equation is defined as the “grazing
intensity - mortality model”. This model is available to
control tree mortality by controlling grazing intensity.

Here, I propose an appropriate method of managing
forest grazing so that grazing intensity does not cause
more than the allowable mortality that is decided at
planning. This means that we chose the lesser value of
the upper limitation of grazing intensity by “grazing
intensity - mortality model” and grazing capacity deter-
mined by the “Ry * S - grazing capacity model”. The
selected value can be called “forest grazing capacity”.
Based on this concept, the values estimated by the
models were compared with observed values in an
experiment to test the model. Estimated grazing capac-
ities seemed to fit observed grazing intensities except
for the first few years when grazing intensity was

restricted. The results of the comparisons indicate that
this model can be used to manage forest grazing.

(2) Estimation of forest grazing capacity with pas-
ture grass
Grazing forests containing introduced pasture grass
Based on the
results of Takahagi and Hirakasa, the “Ry * S - grazing

also requires modeling of fertilization.

capacity model” for improved grazing forest was devel-
oped as follows.
Takahagi Sugi stand and pasture grass area
GC =(469.0—569.7RY)*(0.900—0.208logS)
Hirakasa Karamatsu stand and pasture grass area
GC=(471.9—629.8RY)*(0.930—0.2151l0gS)
Grasslands are often fertilized to improve the graz-
ing capacity. Fertilization improves not only grass
production but also tree growth. Based on the relation-
ships between stand heights and the annual increments,
a stand height growth model was obtained as follows.
Takahagi Pasture grass area
H=-2.651+2.816exp(0.1437T)
where H is stand height (m) and 7 is stand age (years).
The values estimated by the models were compared
with observed values in an experiment to test the model.
Although estimated forest-grazing capacities were not
always accurate, the values and the trends of forest
grazing capacity were adequate.

(3) Yield prediction method for forest grazing

The “Ry * S - grazing capacity model” can give the
grazing capacity of any forest stand. Using the model,
a yield prediction method for forest grazing was devel-
oped that can predict the yield of both a forest stand and
grazing through planning of stand-density control and
estimated forest-grazing capacity.

Yield prediction was carried out on the assumption
of low density control such as 2000 trees/ha for an
extended grazing period. It was estimated that grazing
would cease at a stand age of 14 years and the grazing
period would be 4 years longer than a 3000 trees/ha
stand. Another prediction was made based on the
assumption of strong thinning for grazing thoughout the
management period. As a result, it was estimated that
there would be 200 trees/ha at age 80, average DBH
would be 47.1 cm, volume would be 456 m®/ha and
forest-grazing capacity would be over 79 CD/ha, more
than enough capacity for grazing management.
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3. Yield prediction method for forest grazing in
broad-leaved forests

(1) Yield prediction method for Kunugi grazing for-
ests

Grazing in broad-leaved forests can be said to be a
basic system as forest grazing. Here, a yield prediction
method for forest grazing in Kunugi (Quercus acutissima)
forests in the Aso and Kuju areas of Kyushu island was
examined. There was the following correlation between
Ry and grazing capacity, and the regression model was
named the “Ry - grazing capacity model”.

GC=96.4—84.0 RY

It was clear that Ry must also be under 0.5 for
ordinary management of Kunugi grazing forest. Using
relationships between Ry - grazing capacity model and
stand height, mean DBH, tree density and stand volume,
a yield table including Ry and forest-grazing capacity
and a diagram of a management system was developed.
This diagram shows stand density, stand volume, forest-
grazing capacity and management of forest stand, grass
and cattle. It shows that grazing capacity such as 60 -
80 CD/ha can be achieved by controlling stand density
and grazing intensity.

(2) Volume and distribution of broad-leaved forest
resources and potentiality of forest grazing

The potential capacity of Kunugi grazing forests was
estimated using broad-leaved forest resources in Japan.
It was found that the Chugoku and Shikoku regions are
available for forest grazing because they have the same
forest environment as the Aso and Kuju area in Kyushu
island. Incidentally, Konara (Quercus sevrata) forests
seem to have the same potential as Kunugi forests for
grazing use. If Konara forests can be used for grazing,
potentially high-yield forest grazing could extended to
the pacific area from Iwate Prefecture to Ibaraki Prefec-
ture, as well as to the Chugoku region. If Konara forests
were available for forest grazing, another 860,000 head
of cattle could be raised each year in Japan.

Although forest grazing is not popular in Japan
today, it should be recognized as an option in a compos-
ite management system for forestry and agriculture.
The method developed here could be available not only
for conifer plantations and underutilized forest
resources such as natural broad-leaved forests in Japan,
but also for agro forestry in developing countries.

Keywords: grazing forest, yield prediction, yield index,

grazing capacity, density control
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RASLER

Ix1 ZH—E

T HE BNy
A KR D BEEL

AC WX EREIC L D MIEE

Al BEElEE m/year
B RS D BEEL

D EIgEE cm
D, R EEEE cm

G WIEE & & m’/ha
GC WEH CD/ha
GC, WERMDOKES CD/ha
GC FEMOKEN CD/ha
GI BE 1.5m I0E T 2 E TOREIBPEE CD/ha
H LEXREE (#5) m'/ha
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N FREE Z/ha
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S WX ha
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a 2.2
a 2.3
a' 2.7
b 2.2
b’ 2.3
b 2.7
c 2.9
d 2.9
e 2.15
f 2.15
£, 2.23
8w 2.22

h 2.23
h, 2.22
1 2.24
j 2.35
k 2.35
1 2.35
m 2.35




