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Table 1. Climate

NAAMMonth |5 | 3| 4 | 5 6 7 8 9 o | |2 |BEEXES
A Month LU
ﬁfﬁfi‘nf —7.71-7.8—3.0 4.1 8.6 12.9 17.2 19.5| 14.8 9.3 2.8 —3.6 5.6

PrZéipE 45.9, 43.0| 86.5| 96.1| 117.2 109.7| 87.7| 120.2| 163.3| 125.7] 74.2] 60.5 1130.0
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Table 2. Forest types before clear cutting.

s e L XB®oXEY

3,422 A& (62%), 6 ~10cm #31,724 K (31 BaiE e L2l L ‘ Average of all forest
D.B.H. Height x e &

%), 12~20cm #2332 & (6 %), 22~28cm (cm) (m) ' No.  [Volume (m®
26K (1%) Liz-THY, 5cm FTD 2 3.5 1,548 1.50
SHEAN 60% Ll EF dEw, Lavh 20cm B 4 5.3 1,674 7.50
6 6.8 916 10.10
J:V)?l)@b‘il %“-’-?ﬁf:f&‘(‘%mvbﬂflo i 8 8.0 532 11.18
7ok BEE ha H72 Y 75.0m3 & E Xz, 10 9.0 276 9.94
BB £ hv ot v nv oS, AT 12 o-8 158 8.54
~ . ) 14 10.5 80 6.32
7o XYFHLE, ERASFAL, YT IX, 16 11.2 42 4.54
THE, X%, ~YFL, »7.35L29 18 11.8 30 4,30
BRRAELTHVER, LLRTEELHED S~ 20 12.4 22 4.08
e e o 22 12.9 14 3.24
Y EAL TS L DORBURRENED - 24 13.4 8 2.26
7z BEOSMIMHEBICHEEL T3, 26 13.9 T2 0.70
kBRI EEIZ AN B b D F, AT 28 14.4 2 0.84
_ # Total 5,504 75.04

T, AV, I ARET, vYFEE, ~
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HIXR LRITOWKEBOIE (t/ha)
Table 3. Yields (green weight) of undergrowth before cutting.

O LS e R T L g g pomeya PP
egetation type ota Thalictrum|Agrimonia) “¢98¢€ sandra | Spiraea
pidl]
Vsusatgpe | 057 | 0.14 0.04 0.07 0.04 0.07 — | ozt
A ¥ H
Sedge type 1.73 0.03 C.03 + 0.57 0.02 0.82 0.26
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Table 4. Age and number of sheep in each pasture.

1958 4 1959 £ 1960 £ 1961 £
B E B EE E| B OEl B K B EE E\ E E
Lightly | Heavily | Lightly Heavily | Lightly | Heavily | Lightly Heavily
NN EIEEERAEEEE RS I F | & | F
A.S| S |IA.S| S A.Si S lA.S S A.S' S A.Sl’S A.S| S A.S! S
8 | | ) [ | : | l
7 1 1 1 1 1 1 ‘ 1 L ‘ 1
F 6 1 11| 2 1 i ; 1
5 2 1 1 ! | 2 2 ' 2
LI L 3 | p sy 3 lalal2]2
Age 3 3 1 i 3 3 2 ’ 4 1 3 1 1 1
2 3 3| 3| 4 4 1 1 1! 1 1 1 1 1 ‘
1 3|43 2|2/3]3l3]3|1]2]2]:2 2|3
—;_T{_
Tc,t319|9 918\10’9[9|9‘9]9‘8(9‘9’9!88

E:2 A.S-2FHK F S--FHHEK

WE5R HBEOBBKA KL AK

Table 5. Number of grazing days and heads in each pasture.

B E [X Lightly grazing #H E [ Heavily grazing
wokan | posme | EREEEC wepw | pogmm | TEEERK
No. of days|No. of head total head No. of days|No. of head total head

1958 95 9 855 95 9 855

4 B X 59 128 10 1280 128 9 1152

’60 122 9 1098 122 8 976

All season :F’éilg 128 9 ns2 | 128 8 1024

MZ =] N

Average 118 — 1096 ) 118 — 1002

1958 32 9 288 32 8 256

% X 59 36 9 324 36 9 324

‘ ’60 40 9 350 40 9 360

Spring $’6ig 43 9 387 43 8 344
MZ =

Average 38 — 339 38 — 321

1958 30 9 270 30 8 240

5 e 59 43 9 387 43 9 387

’60 42 9 378 42 9 378

Summer :F’éig 43 9 387 3 8 344
M2z 2]

Average 40 — 356 40 — 337

1958 23 9 207 23 8 184

% X 59 49 9 441 49 9 441

60 40 9 360 40 9 360

Fall >
- 6;@ 42 9 378 42 8 336
Average 39 — 347 39 — 330
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3, Lo TWERZOFTE, 2FHK Tt 122~128 B, FEIEK Tk 36~43 BRI E A 5 70
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D5 ERITE 572,

5-100~81%  4--80~61%  3--60~41%  2--40~21%  1--20~1%
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RRBETDHZENEL, EABECR- TRELEDSZEHBE V. LirL, 3, 4EBZACRELT
LbHEREEFLL LB bk vk 5 Thote THIRBEDCHRKIZE » T, HKMICENZ &
bHHIH, ERRTHD N7y B0 Y OBESICHBRL, FEREAL LTOMEELLILHTE
THD, ERE~OERFEMES K- Lich X5 LBESh,

FEEEFLOMTEL, L{RBROAFIEL ALN, 20X ) EBICEEREDENOI L EEVE
BTEAHR SRS, Lcd-T, FHRKED X Y Ic—E0HHMTEREh3HELERY, 2FK
BT, EREMEOTHEENFECBELRD, KRLEF—RRICFIASh Z ekl REH
EhX3EASALORD LS Thd,

ELPRFEOTEEHRT b0 L LTHH, LRREPBERDHTOND, bbAAKAF UK
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EBCTHRABETED 54, BFREOHEIMREOBRIAL v &id, KX D - TH ML T
BETZZ LBV, LAL, MEDCREIE, ThEBI TBEEY, 5l&ERTILERE

BENL 1K 8 ~10BDOBFED T LW OMER Y — £ —L k), OFEENZhIZOSE, SF1M
Lo TTR, LICHBE X D EEROMIR~BE T2 S vick bz,

BB DREED R RITE 2 BET5 L, AU - & b FOMEEES BERST 2 BAT RS
L, LEVCZFRBRECERCHERE L LY TBHT 5. LA LIROX S, EBREMECITEHNE
BETHBID, TOME—HIIFRTIHEBOBHBHL Y, Lo THEFERTRE T hbl
TOEESCHERE TOREEESE RS, —RiL7 v+ VY, AFVE, sV AvEYY, M54y
v R EDBET AR, REDOOBENILA VL I TH D, BRRBEBEDTEIC SV TISED
HARDET LI USRS,

2) ¥ DREE

BB ORFERBII—RIC RIFCMRE S h, BERTOMOBRRELZIERTS -7z EER1 L
Y LTI 00T, FERRERSTICBBEN TV EHE 2 BXRTEMCA L EFRESTRTH
o1zl l, EEROEDBELLLON1EAbRZ & L, 19604 7 BICERRKIC BT O B
RizBEbN, 6 ERBENBTURD - Tc.

) WFEDODRE

ALREOER

BEMEEZLEL L, BENEHEEERE» OREB2 202 ) F— A MmEE A, 24
B2 bR EEEBIC TR L, BRPOETHE Y 1T 7-. £ L TREMNCHT, HiRks b ARBICH
KL, 20%%2, 3, 4RREMkRL THEA LA IHIOMEER X CHITACEh TIRFRICRE Lichs
FERS(E D 1 Tl h b AR LIcMiE ORI RERIIOMAIC 2L EAV Db b - T, HEEESEDLL
{BVE S Tholoe TRATOEZ, MM 1 EFICURTAKL, ZOEEMEL TAKSYE, RBR
BBERTO4LERITIT4RE I8 TOMEED, U1, 2R 8H, 3MABTH, 4BV 5ED -
7eDT, THLDLDIEDCTREORBERRTHS (B63),

WIREIZ DT ¢ ABEERH 21 kg, BEERZI3# 33 kg, BUKTFOMEEREN12.8kg Th 72, TH
IZABEED 62% HITH7- D, E-BURHIN S HTh 555, 1 Adbic ) DBEIX 135g L7E- T 5,

VE, ZOREEME (BE—1953, TH—1957, ={—1960) MK L THNE, ABRIETEET
Holetd, BEEL, LLALEDL-TwALS5icALN, FRABICHKS NI FEORERIEATSH >
RECZBTHD S,

H6R W OB X o B % EH R
Table 6. Sheep weight gains.

R P S ] = woog Eg. L Bbi- VEE
Before grazing | After grazing |Live weight gain|Live weight gain (A)7da =
(kg) (kg) A (kg) (%) Y(g)
1 20.5 33.3 12.8 62 135
E 2 37.8 47.7 9.9 26 77
Age 3 38.4 48.9 10.5 27 86
4 45.4 49.5 4.1 9 32




BYRARECEET AT £38 (REBEAKKHFRERIEN) - 9 —

2REFIZOVT  #7 38kg TAKL 48kg TR Lze LIzl T, BIRFOMGERIZ9.9kg L 75
D, NEEED 26% L 7e - T B, HWEHIMTO 1 RH-VERIZ 778 TH5, Tiabb, BERICIX
RE20 R Lz Twieds, ThEMOBRLEERLTASE, YRELARKE, HAFORTIIER
vz X,

SIFILDOVT : 2IH 5 SEADELFED EFEFICHOkg BB L1zo Lo T, ABEEHX2EEL
ZIEFEDOK 38 kg TH o 7225, BEEFICIZI11kg LV L E L TOkg ZR Lo THITAKRED 27% 14
ZHizs,

ARFEDVT : FRICERTICH 4 kg ME L, ABEEH 45 kg, BEEEH 50kg, HWRIZ4.1kgT
bolee Thbh, SRAMMTICHRBLZEZHBMTLE I LE LcZ Lit/nd ), —K50kg DEEIC
EHE,

PEDXIT, HiEh b 4 E THEBIK S W zfiF 1L, BILRE LOoXEN L, FEORIRE
BEDLDTIERATH 7o

L2L, BFLR - THLRETHENBECERNA bR,

B. YRFEORE L BURGEE L OBIR

URFEOGEHIMILENEZE CH S0, ERURFEL VDT TEERR LEERR L KL
THTzo

BIROXSICHAERIIMERITHEEL L 13kg S TEN AL, 2FHIEERPETSRETIX
H5H16:18kg TARZERL, SEARBEERRETEE TH 7468k, 4FEHRBEED7.9keg T
HLEED7.2kg TIRERABTH -7z LI 5T, ERICZI VETORENLD - 72, FHEMIXA
I LA EERE P o T L BRBZENTEL 5,

BTE FEEREOURECHGEER

Table 7. Trends in lamb’s weight gains on each pasture.

K B Plot 2 E B K 2 E B K
: Heavily grazing pasture Lightly grazing pasture
FR Year |gq | 1959 } 1960 | 1961 1958 i 1659 ’ 1960 ‘ 1961

1
6 A - Early June 20.2 | 15.7 | 18.1 | 14.0 | 20.8 | 17.6 | 17.4 | 13.1
108 £ Early Oct. 33.3 33.3 23.6 21.2 33.4 33.5 25.3 21.0
HthkEE Weight gain 13.1 17.6 5.5 7.2 12.6 15.9 7.9 7.9

|

Jele—oMBL DD, 1~2EDEBLI~4EDOHBOERKREVILTHS, ZOFRIZOW
T, 4FMIEDT— 5 —TIMEAT 5 Z LRI TTETASD 5%, BUBERC X sBRETLICE
BLTHE, 2EDXORILLFERTRAS»S IPLERENS,

FLITHEEOEL, thbb 1~ 2FE3FFETLE LTHEED D - & bIFLHEENEE Tho7Mhs,
B~AELRBIZONTI V2 F YR AL/ EOL 5 ITEFENRTIEEEL 2L, EEEEOHMTBE
K- TERI L. B2 RERENA T =Y OBERLEVIEELSRY, 1~280I5RFFRE
BCHREOFTELHERTEL), 3~4EI5HIchd bEKKCEZE LR THFREERF2ERTOIA
L, FEORRTENEVEHBEN TR I LELZTHREL TSI L, E3RX1~2F0T 5%
BRETBESRE» CBEREY S0 dh )V OBRELT Tho7cl o MEDX SR T LHBELTY
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BOTRRVHLEBRDID, Ik 522 LIHEBM L L TOMFREE L V1T 2SI vizid, R
LadhidhbhiviEz 5,

C. BHEDKA, HAR ,

1959 iz, ?—&tﬁﬁ(&ﬁ‘ﬂﬁwﬂﬁ%swﬂ 9 A, 20 ADHEESTICOVTERNERD AEETH -
totk%ﬁd%ﬁé+ﬁﬁ§&%@ﬁ&ﬁﬁﬁﬁoto
%saoxak,ﬁmirm,ayﬁirﬁ%1kgbb thE 2 50.4kg TH o e D THIE Y 1346%
LB, nﬁkgmﬁ$fuloﬂ@rgi0&%,smﬂ$199kgfu%oﬁmna&orwac
=)r—wE®ﬁ%$tme~M%&vbh@#«ﬁ$—m&)9#5*&@%Uum~%%f H
FECRE 2 FRRICHE LIAEORARIC BATA VL ) Tholc. RIBHARIIAED 31~33%
(72721, 9PHADLDIFLT%) &R LI,

R8R BBRTHROFTALEER

Table 8. Mutton production at the end of experiment.

B — W

B oW B MTEOR | ML H TR |k H | & i |BEEY
Monthly Sex Both fore Fg;ft h:flf Both hind H;’r;crlt I:fllf Total Rzﬂo by
old legs(g)| body(g) ‘egs(g> body (&) (& )lweight (%)

53 2] !
Meat and bone 4,640 8,210 5,585 4,650 23,085 j 45.8
21 S 8 A

=] |
Dressed meat 4,090 5,140 4,210 3,035 16.475 32.7

53 A
0 s { Meat and b;?e 2,885 4,960 3,445 | 2,400 | 13.690 38.7
% A i
Dressed meat | 2-180 | 3,015 | 2,780 | 1,630 | 9.605 27.1
53 A
. o [ | Mear and b;?e 2,320 | 2,885 | 2,720 | 1,970 | 9.895 . 43.6
= Al
‘ Dressed meat 1,830 1,640 2,210 1,340 7,020 30.9
BOR X T £ E B D. BKFOEEE
Table 9. Wool production. PR ERAATICNE L, FEREW
R £ == 1B b 72 Y FELlze WRIFIRDLBY THB. 77
Year Total weight (kg) /1 head (kg)
S © bbb, 1Ebk Y OEERE2.6~46kgT,
1959 111.0 4.62
4 EMOTHT3.4kg Tho7-. ThE
’60 107.0 3.34 FHOTS gTh- fi
’61 83.0 3.07 & (E—1957) L TAHNE, 2~ TR’
62 34.0 2.62 (2] E%Eﬂi‘\3.1~3.7 kg TEE3.4kg bt
fvera? 83.8 3.41 5 TVBoe LeAioT, AR L 1%

DEEBIIEELRL TR X )
E. RFIZOVTORE
ZUDIT, FRROBG L FRICURTHIN, ZOFEMEL T4RETLEMAVONEEORT
RBEHDIT, FFIEALERERLTOREV I ZENTEL Yo 2 4RFEIC L TR IEBWERTIX
Holck A2 D, PERBER LEEROMICHEKEDEREDERHR LIS PED, URELOWT
A ERMPE L, TMREMOZZTELALERONED 5T, R EHARISELICHE L7 T
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OBBCHEERD D L S HbNIz. B 2EBIC3EDBBERICTAHERICL - TEREE L 7243Mb
LHELTLIZE > TELT, THTE,P -7z BRUVARTH oo TRBEOEERL —BROKE
IZEL T,

PEDX S ABBERICEE LR DO RBIER TH - 7c L VI TN TEL Y 2 ZDX 5K
PG T, BERXEEEROENREICES bbh¥, MHEEL LI3FMERE R L,

4) BHOBEICDNOT

[ERBREHE L £1T) OEIC BT, HRICHEL MO EREEIIC O\ Tk, L 25T, &
No OBRBHEEEE, AR»LBRETOM4AEIR D> TABERENTEDRTWB0T, & IchER
BRL TEBELTAHS (551052),

B0 FBEK O F R KK E K

Table 16. Yearly grazing performance on each pasture.

# X & ®) ' | A44ER B &&E &8 1S.U. 1 BERE
! Sheep weight Total sheep S.U.* m?*/1S.U.
Pasture Year /day (kg) wexght(kg) /1 month
1958 317 30,115 602 1993
g2 £ K ’59 365 46.720 934 1284
Lightly- 60 312 38,064 761 1576
all season - ’61% 352 45,056 901 1331
R A
Average 337 39,989 800 1546
1958 311 29,545 591 2010
g2 = KX 59 325 41.600 832 1427
: ’60 318 38,796 776 1530
Lightly-seasonal ‘61 352 45,056 901 1318
E OB
Average 327 . 38,749 775 1571
. 1958 286 27,170 543 1088
724 K ’59 330 42,240 845 699
. ’60 331 40,382 808 731
Heavily-
all season ’61 305 39,040 781 756
B
Average 313 37,208 744 819
1958 265 25,175 504 1232
& = K ’59 330 42.240 845 734
Heavily- ’60 336 40,992 820 757
seasonal ’61 297 38,016 760 817
F 5 307 36,606 732 885
Average >
% g Yoo #fkER (Total sheep weight)
T 50 kg

7, FH1 B0 1 KicHKS AR GERIC D\ ThhiT, 265~36kg Tho7edd, Z
hEERZLicanE, BEX T34 EMOFEHT337ke, BER (F~HK) T 327kg, ELR313
kg, BERN307kg L78-> T e LEN-T, GEROL > L LECRLECK T 30kg DESH
bNBTNEDL, HDEYVRERENRESBRCBOCTHRFENLLVEIETHSH,

OFIT, BERAREMRL T, HEIHFTOEROREERZ DV TANT, BEXBHW40t, BER



— 12 — HERBREHERE E1725

AH38.7t, BLXMKI37.2t, BERSKI36.6t Tholro Lo TELRK L EREXOMICIIH 3.4t
DOLERD -T2

BT, VEIBROHEFENEEE S0kg 1BfrE L, Zh# S.U. (sheep unit) DS THIZHD
bLTHNE, FEOERD S.U. B2o&0k9icins, BE2K 800, EEX 775, EL&K 774, EF
K732k, BRRIEL - L b EHNEEh, EREFERL DI 68S.U. b -7z,

LZAHT, FRBOBERK L BERKO 2 ME, BREMERZIREL : 2084tk
THRE Lz LIz T, 1S.U. D1hRORKICEL ERICE - TABEZ LB L THB L, BE
ZRVTIE, RFHRKN0.1546 ha, BHIHKAS 0.1571ha Lk - TH Y, BECRBVCTREFHK TR
0.0819 ha, ZEATHUAAS 0.0886ha L 75> T B, Licdi- T, BER L EEROBEMKIL, £FBH T
1.0:1.9, ZEHBITIZ1.0: 1.8 DEIETH » 7o

VWEIRBEMEEESOkg L LT, MEELDFELDTHIUL, 2EDLDILRD,

£ 2 K | BE 2K |8 2K |8 % K
(ha) (ha) (ha) (ha)
1S.U. 1 A OFTEER 0.1546 0.1571 0.0819 0.0886
L RBEM 155 OFEERE 1.55 1.57 0.82 0.89

2. BHICHT BHADRS

1 HEBEBPROMR

X UDICRRBIEE T - 7D, 7 7 =y EHRBOKRIZ OV TERTHRS. RO X dIiC, 77
~ v ORERRIE 1957 £ DFKIC 1ha Bz Y 2,500 ADETRITL, REBUKIEZE S8 END 61 EETLPE
FEMkIE L7ce L7cdt- T, RBRBBUIMIG 2 0 H 5 ~ v Ebkiie W& L LTS h, 5 ETRT
Lz lizind. Wi, BERORBLIRL TRRL THARESED L 512/,

hisd B i1 i 1S.U.1 »AERER
£ R P i
B A w7 A 4 B E KX g2 EF K
A m? m?

19584 24 7 H19R 10A13H 95 2,002 1,160
59 3 6H5H 10F 10H 128 1,355 716

60 4 6 A11H 108 10H 122 1,553 744

61 5 6 A5H 10A10H 128 1,324 786

2) HADSF-BEOHEE
DECHERREPEFTTORRCEL 2HEEL LT, TTIREL, 2®TRRZE ST, 7Ivov
7 (BeBEY), FIvFIVS (HEROD), TEv s (BT Vo) kKANEShS, 2LT, KE#
HERRE LS, 28T, F7IV0 Y 2REBEBENMILAEEHE LD TV,
FRRCBCTYH, 4pEOBRKPMTFBENRShEE L, ABIRS 7y 7T, BKED
HHROT, E@di TV oFick 3BEIILALRLREL 5T

DAFEDRCHLE D IZEL LTHEFO N I <Y ORFLMERCHECEE Y, A—Hicd+s 1K
BHEFORVEEVOEED 1AL ELT, RVWHLE VL > TRELEFHLVWER 2B Etb



BHWRE BT 2E@NIE $F3R RESEANKEWEZE?) — 13 —

TeoTHRBESNDZZIL DD L7 -T, BULELNIHUR BICL - THFLSEFDIHIZ ¥
E], [HE] #ME] O3ERICST TE&L. iBARBMICE VTR, BUREDQEPIKRICEE
EEZELDLLT, BRX 1L/ v9FRidbhsd. 2L TEBERB VTR IR OFEEWIL,
BEREDOREAZEL L > TV B, LicdsT, FKRBBRIZBVWTIE, BEREEFICIZL0, BRA ¢
REIZLDOBIC/ vHFiLLkBbDD3BRSL THEL 72,
MAFIZEDLD (/v FLIhiC#¥ET5)

B = LS E- % =
vil B | @REROS0%L LKA | 2EEBO2S~50%RE | SEREBOBLUTRSE
x & TP ETH->Th, X | AIKRRIEETH-TH, £
- BARRINTVSE LD BIBERENATVE LD
523 SR il R N))
% # | = # | ® &
; B SRR D50% LI E | AU 25~50%2R8ENT | AU 25% L FORRIC L
BOEMOBE | maxpnTvso “BLD Py
B/ F O

A. fEEIC L BBE

TV IR IBDBEREER, FBKEK L bRV DEIL L R T, EOEREBIIRICRL
Jo VWE, DED2ODHMND ZOBRIZOVTHRRTHS,

a. FERICBIT XM O B

@ WEE K2 4, 1938%)

BERIBERRICBVTIE6 ~13% T, £XL{ 10% RSERL, BMEMOZEL hEWR, 7210

FIER HFHREOEHEER (%
Table 11. Percentage of browsed trees on each pasture.
2 E WK Lightly grazing H E ¥ X Heavily grazing
1958 1959 1960 1961 1958 1959 1960 » 1961
z %
All season 7.5 14.3 8.0 4.2 23.8 85.1 18.8 6.3
&8 =X Spring 6.0 11.9 0.2 2.5 14.8 55.4 16.2 13.0
Pfeli)centage Summer 8.0 11.8 2.9 0.4 34.5 69.7 2.0 1.0
of browsed y
trees - Fall " 13.3 5.8 4.2 0.5 53.7 99.0 6.8 5.2
A} 2
Average 8.7 11.0 3.8 1.9 31.7 77.3 11.0 6.4
& F X _ _ _
All 5665%1 5.6 3.1 17.4 23.8 0.3
B % = Spring 2.4 2.4 — — 6.1 6.3 0.2 —
P(}:rcentage Summer 4.2 0.6 1.1 — 29.8 6.7 0.1 —
of heavily | £k X _ _
browsed trees Fall 8.3 0.1 0.3 43.9 53.3 0.1
¥ 5 5.1 1.6 0.4 — 24.3 23.0 0.2 —
Average ) : ) . : .
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%% BETTKERETERLE > T3, ZOFLLHEARLTEVS > THIUES BPASMI L E - T
B, RIL VKR 8 B TETHE . D CLBERNCHT 2MEROABMEEL, F1OK~LFW
ASELITONT, 40%, 53%, 62% L LIZVIE ERA TS, Thi ) bEFRKITELIIEL 0% &8z
T3 (11K,

LZATEERRIBECERTEbI FRELVERL LY, 2HERN15~54% ERL T3,
Thbb, BRI 15% TRRE R, LFXN24%, ERXHB35%, HKXKiZ50% 22 5. SOICHEF
RZDWTHTY, FEREIL6 % TORED, KED 4% 2REICERIX 30%, EFEX 17%LRE-TH
D, SHLREHERCH T 2MEROAREHERE L FX D 41% BRET, ROKKIZ 73~86% L3 I8
BEELRE-TVS,

L7edls THMEBIZBVTid, BERLEEROZPEZCHbbh, BREEL 7 7 v v 7 OB
PERE LT, Thbh, BEDCAKROTETI EFRNIPTh-1h, BEROFHTR
2% bY, WEELSBICHL 24 %TH Y, TLEERICHT BHEROABMERED 58 % L
77 % T -7z

® 24H (k3 E, 1959%)

BEX TIIKE O 6 %% B iEho 3 R vwFhd fiEL VbEv HERL Y, 12~14% 27RL
7zo LALBERIHICEIL, KED 0.1% BRET, bo b bBFVERERTHI%iCL LT o7 T
hbb, BERTIR2EHOT 7oV 7%, 1FBLIVETFEL LB WE LRI LORNZ -
TEAL, HBEEI Ao vz X 9o

THEN L TEERBIHEL Y I bBEERIF LY, MRIRIC 9% &R LERRD ELAL
BENRTIVOV I oTHY, TOILHELRILLON53% &HD T B, ThiZO20TLeFE
RoE < 2BFER 8%, 5 HLWERN 24% ThoToo EHFLER b RHEERN 5~T0% THRTH -
Pl EEMERII6~THICLEEB T LA TE
CIDXHCBERLEEROEN, 2EHRBVTL- EbEECHEDbN. Thbb, 2HERIC
DVTHNE, BEDARXDOFER11% THEORN L, BEDFEGRTT% L s ), WERD 2 %icH
L25% Lo T 5, Licdia T, 2FERICHT oHERDOABMAR L, BED 14% Y LEBIZ
32%Tdh 720

® 3%EH G4 E, 19604F)

LEERIBERE TIIEETHL8% (2FRK) T, ffi30.2~4% L2V EbD TEETH -7z, &
LIREERIAENL, 0.3~1%T, 2FLHD2RTFRE L oo AMBICEERIZEBVTH, HIFI
CBRNEEHICBI L, 2BERILER DO 19%, HXD 16% RERERETH IR, X2 ~7 %2
EEEY, BERE SV TANTER TR S 1 %It T BIRCHE Lic, LicA-T, 3EBERB
THEBECENZ LA LR RY, 2EFRIIEETH4 %N LEETE 1%, BERZ 0.4%I2K
L0.2% T, L ICHERDEN LR TE S

® 4AFEH GRER5 E, 19614)

BERKCBCTHLEERKICBYTY, BWI7 oYy 73abhas, SEERTEENRN 0.4~ 4
%, BER1~13% LizoTBD, ELAL10% UTT, LarbBMERNCO VTR, FBELLE
el bbb, W5 EL RNIAKIBEOE T 7V /L) TLBd-Th, ERE
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EETS LI ALV HEXLLAALAEY, ZThIBEERRLLSA, BEERIZBCTS A#TH-
pras

PEDX YT, FRICEZEZORAEREL TAHD L, HRENTLE DT <2, BHREDHEIC
AT IOV IR THERZHLEDOEIMB2~3ENIATH- T, LARARBRTIIMEI E
DBENGERNFE P o7z LPLHE4EL BhTRCES L, HBs ETRRCVHLELAZZ LD
STHEDLDTEL, MEERTBI ORI LEAP o7 ZLT, DT IV 0V 7T L BEFIIHIK
P L BIRSEL, BEERIIBCEREROBEMU LOBERERL Tz,

b. HIKEHIC X 5K

@© FHEX BEEETEbL-Lb ZRLAL2EBIBVTH12% T, SBBEERITFLOI2
Bz EED, Lind3EBMEILbNEN -z, BERK TIZ2EEN 5% T ERTh-1
2. DLWEEITILLDIX6%TH-T, 1FALIZERAKRTH o720 LI 5T, BBRKRE LIHH
ELLERFEET AL 5ABLCEERI I Er o7 vz Lo,

® EHR BERTRERECEVGRECHEBLAYS, BERTRELRL, 2FEARNERKK LD
FEDY, EERII5~20% ZEERTH o7z, BWERLDVTHIT, ERERBIC LIS VEE
BEXix4%—>1%>1%EETL, BERR TIZ30%—7%—0.1%LET L, BEKREO 1EED
30%IXFFEFEICEETH - 72

® MEK BERXTRIEHOLEERN13% TEARFTRETED -7, MOFEH LY
EORGRRTRB LY, BERTII1, 2EERERETL - L UECEERLRY, LIC24H
BERARDIBLAELENT T 90V 7T olce LIch > T, BERLEER TREN - 28, BER
TL 44~53% £ 720, HEBRRDFESV HELVRVWLE V2RI I LiZid. LrLIEHMBEIE
LAERBNEL o7

@ 2FEHX BERTE, 77OV I/RRBRNRARSE, 4FHTL4 %R LD bh, HEX
TR1IEEF4KRED 5 b TRECEP - 7222, SEBIERFRE, KRIZOVTLHBERIEFT -
7o MERTRBERIMOFHLEL bAERERVIEAL, BEXTEIMRIZ OV TERER L

c. & b

TV UV FORERAKEE VTRV E o b0 bED TR o7ze LB, EBICHA
DEREFHET S LEBDONBEEDT IV VY /o b DX TBER] L LTRS LI, 22T, >
EHEROREDRRICE » TRIELTH B,

M2 ~3E0s 7=y R T, BRBEL 77 vy v 7 OBRMBETCEY. Thbb, #F
KT BERXOEAE 2 EEATIITES %, SEERTRTEE2%ILEE>DTHEN, EERK
Tk 2 BN TEE 24%, 3 EERTRTHE 25% Tho7ze TLTLELICHEBEERLCKEX T4~53
% Tdh 70

UL, 4~5EERichs tARBILTL 5. Thbb, 4 FEERTIRBBEEMOZERSL 1L
Y, MEELDL1BUTIEAD, SEEARTIERLE>TV 3, BRREZDLDEERD AT =YD
BEPRLT A NRE, 2 KD 60~70cm, 3 E4H 100~130cm, 4 4 170~190cm, 5 E4EHk
230~260cm & 7z > TWho LW -T, ZOXHRBEORBL, BEFEDETH L OMICEVBIGR S
BL0LEL LN, FEDHED grazing height 2 RT LD LEELNB,
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BREH CTIRBBEA S - L bHERDORENERT, BREM S - L bERTHY, Thixl, 2
ELLIBETh o700 FLTIEBTREFHE, 2 F£H TR @FHED KKK OV TERTH -
7o BEEMEHELOBRIZOVTL, HELFRTIERO—2L L TAMEHOR LE L OBIHR L
BvroBESh, Thbb, 2HECDOYKEREE L CHEETH - 7201k, W5 1ICHFE
BOBOTREPLEbDLBbN, BA0OBRBIZL V HEEIHIET 5 b0085 0, #7<YOKE
BEEEBERITBY, LN T, TRERVLEIHBENERZX 5, LIFLIEBEEIATY
%,

B. FEBIC X 268F

BICb RN X DCBIRED T TV o v 7 OEPIRARBM T, /v FLHRAXICEE87<Y
ERROBEPRETL VS, BEFIEREZEAKOREVCLE Y LBENRETH D05, TORRICS
WTOEIRABRRB,

a., JvyFE oy FILIAEBERIBEHCE, LARBCERPFLICHTVIREN L &1
BEREZVLITHD. HBERDILEEL T L OOERERFERDRAE FI2RITR L. Thb
b, BERIEZBC T 4ABEOFETIEEN3 %, 2EBEb-L bHLHNT7 %, 3EBLKEI2%T
Holzo BERGIZERARTI%>2% 5% >2%LHB LI, Licd-T, BED2HEB 2RI
FhL2~3%DERTH-Tco FRERICIDELIFLAERL, EERALIN TV, IEBERD
2EERFINIT%ERL TETERTH o2, LI 2T/ v FiIL X B3BFEIX, HBOBERERL X
BEERRZBRIIRL, HT <Y DERDORE, BIUARRMEZED TIOMIE—HO/ vy F¥OeER L
B 2HEBEORMICE o TEAShB LD LEZBNE Y0

Flezg v F Tk BWMER (%

Table 12. Percentage of heavily browsed trees by hare.

¥ B 4 X Lightly grazing & E % X Heavily grazing

1958 1959 | 1960 | 1961 1958 1959 1960 | 1961
£ Z [X All season 0.6 2.4 0.7 0.5 3.6 1.0 0.1 0.9
b3 X Spring 4.9 17.2 4.6 2.8 0.8 0.4 1.5 1.1
=} X Summer 4.6 4.0 0.4 1.4 8.0 2.2 3.6 + 2.8
® X Fall 0.6 3.0 0.3 | 2.4 1.2 3.7 6.3 2.7
S ¥ Average 2.7 6.7 1.5 1.8 3.4 1.8 2.9 l 1.9

b. BxA: BFRAIZIZHEORCALL ) OHEIARBRMC B THLURELOLNZILT
»BH, #T=YOMERLARBIC (19574) 12ha DRBRKX O FEICIE 40cm, EX 40cm OEFE
i, SHLRBEKEE ERE7 7 757 1Y) e ABRMIACHE L, BRICSL iz, L LELS
EBNEHI, EFOHEFZENSINERP o/ THOLEE, BERL L 4REOTETIERIZ L ~
0.3%, 2%FR3~1%, 3FR4~3%, 4FER1~6%LE->TW3, THbb, 4ERNVEERY
B Xt 0.3~4% TEDLD TEVR T o7, Fio, BARXIRIBHEFLFRX L oML
SEMIZADRED o Tco 22 FER (1959%F) 1%, LBETIFRA L INAREL, 3ERLKE,
MEDREMPHEL 5 e ARBHOEF TS LTREL AP 5T,
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WIE F A X I Xk BHMER (%
Table 13. Percentage of heavily browsed trees by vole.

B E B X Lightly grazing #H B ¥ K Heavily grazing

1958 I 1959 | 1960 ‘ 1961 1958 1959 , 1960 ’ 1961
£ % K All season 1.1 2.1 0.4 | 0.3 0.6 0.1 6.4 | 1.6
% X Spring 0.8 | 1.3 ] 25 . 03| 02| 1.2 — | 8.4
-} X Summer 0.5 4.5 11.2 1.6 0.2 — 0.8 3.9
® X Fall 1.8 5.8 0.1 0.2 0.3 0.7 5.6 14.0
. 13 Average 1.1 3.4 3.6 0.6 0.3 0.5 3.2 7.0

C. Bz X 8 E DRI

PLERSR7E 52, WRENIZAT =2, FEL /7 VHFEFRX L - THEER T2, BHE
DEREDVEAFHERNICOVT, FHREORREERLTHD LEBUREDL I TH S,

Thbb, 4EMOFEETH LD BVBER2XN4.3%, b o bEVEKXD 33.0% Tlio 6 XiX
ZOBRMPITECB. VE, 10%MRICE LD THNE, 10%LUT : BL, &K, BE, BF FEODS5
K, 11~20% : &4, SEO2K, £LT31% L BKE (38%) Lixd.

—BICHERT, BERKTIIHEFEICL 2 bOREHL b2 b, BERTABREL VL v+
FrAICIDLOBBSVEALAZ B,

Az fE, /UYF, BAXIKIHHER (%)

Table 14. Percentage of heavily browsed trees by sheep, hare and vole.

B g M X Lightly grazing #H E W X Heavily grazing
B 2] | R ]
1958 I 1959 | 1960 l 1961 \Average 1958 | 1959 | 1960 | 1961 | Average
1 |
S 5. 3.1 — — z@-lmq 23.8| 0.3 — | 10.4
& F K H 0. 2.4 0.7 0.5 1.1 3.6 1.0 0.1 0.9 1.4
All season YI- 1.1 2.1 0.4 0.3 1.0 0.6 0.1 6.4 1.6 2.2
g ' |
Total| 73 7.6 1.1 0.8 4.3 21.6 | 24.9 6.8 2.5, 14.0
S 2.4 2.4 — — 1.2 6.1 6.3 0.2 — 3.2
& K| H 4.9 17.2 4.6 2.8 7.4 0.8 0.4 1.5 1.1 1.0
Spring N4 0.8 1.3 2.5 0.3 1.2 0.2 1.2 — 8.4 2.5
Total| 81| 20.9 7.1 3.1 9.8 7.1 7.9 1.7 9.5 6.7
S 4.2 0.6 1.1 — 1.5] 29.8 6.7 0.1 — 9.2
=} X | H 4.6 4.0 0.4 1.4 2.6 8.0 2.2 3.6 2.8 4.2
Summer A% 0.5 4.5 | 11.2 1.6 4.5 0.2 — 0.8 3.9 1.2
Tital 9.3 9.1 | 12.7 3.0 8.6 | 38.0 8.9 4.5 6.7 14.6
S 8.3 0.1 0.3 — 2.2 | 43.9| 53.3 0.1 — 24.3
K X | H 0.6 3.0 0.3 2.4 1.6 1.2 3.7 6.3 2.7 .5
Fall Yr 1.8 5.8 0.1 0.2 2.0 0.3 0.7 5.6 | 14.0 .2
i
Total| 10-7 8.9 0.7 2.6, 5.8| 45.4| 57.7 | 12.0| 16.7 33.0

S : Sheep #fi%, H : Hare / v+#%, V : Vole & X3
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H B B =

MRS EAROERIL, BAROEN, MRAE, RREORE, &% LERBALOBE«LEMHC
XoTEhbhsR, FRREOBETZOEMCHREBLIVHXA I &/ v FEb—RIMkEh
X5, LALZhLOBHERISTEVEL, SOCHWERDL»E 3BHOBMICSEL THED
ERZERTSZLREETH o720 LPLEROWHBAIC»2D LS, BEE (1961F) IT—HEHKK
DHBRIZOVTHEL 7eDTHE 15 RITR LTz,

HHE & B K 0 B B X

Table 15. Percentage of dead trees on each pasture.

LS X Pasture No. of dead tree % of dead tree

4 Z All season 894 22.1

B2 E K KX # Spring 270 27.6
Lightly grazing E  Summer 292 25.8
#k  Fall 210 17.8

4 Z& All season 206 11.7

'7E KK # Spring 47 7.9
Heavily grazing 2  Summer 92 12.5
FIN Fall 165 21.5

Thickhil, BERROANEEBRX LY bHERNEL, 4REDHEYTH23% L2V, #10%
Bk, SECEEREORTIE, RENREA TR 28%, S\ TEKD 26%, 2FX0 2%, £LT
HED RS T18% b >7c THICKH L BERE T, BERKED 22% Th o7, HX (13%), £
F (12%), X (8 %) Fhd 10% W Th oo VE, 10% MR & & THIE, 10% YT
CEERO LK, 11~20% : B4, BH, BKOIK, 21~30%: BF, BL, BE, BEOAR:A
%o

ZIT, BREXLHENMZ L 2HBED I, & CIHEBRLBEESBECEBRbh S MERLHEEL 2
ML THlco FlcbBAIL 52, BERSDL o L bED - LOREKK D 33% T, D WTERK (15
%) LELR (14%) »*H Y, o 5KKIT10%UTTH oo & 25 THERITFEEIBEREX D 28%
T, DVWTREKX (26%) LBERBIVEMK (22%) Liz->Tv 2,

Liedto T, MERDIRAZ, FHRAROIEM L 5T, MERO D - & bEL - BRI, LL5H
ERTIAMYUTOEN S T ATH o7co ERMOAYEIC L 2EEDOHRICRVTL, BEFDOT 7
YOV Sk o THERASHET 2 &) ZLREEBESHT, AL T 70 v 7 L OB, AR
RIZBCTE, ThHTRVLHESNS ., FRBEROBEBEN—RICE VDR, icbB7zd Yk
ERiZ, /v 9FEBRAL I QL AHELERIHLBENECRETH Y, ZhbORMIcBfRAH Y £ icbFE
2 BNBN, LETIEAV,

5 # B £ & .

PlERAR7e i, BHERICFAEMIC X > TRIT R, 7 <V ERROEEL, RBRBEHKTRIC
B AHEBAROHEBORRTH 243, BRCEREDO» 5 =y 0EERIEBEICI>THERBZL LT
3, (B16%),
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H6R & W K o F B # 5 (em)

Table 16. Average height on each pasture and exclosure.

2 % X Lightly grazing H E ¥ K Heavily grazing

1958 ‘ 1959 ‘ 1960 ! 1961 1958 1959 1960 1961

£ Z  All season 70 . 128 198 264 53 96 161 214
& Spring 67 126 193 259 58 115 183 253

=] Summer 63 125 189 248 52 95 165 224

5N Fall 68 129 197 270 56 101 159 209

2 ¥ Exclosure 64 121 186 250 — — — —

BEERE XU REERRIC OV TRAIE, BEE B O #%KE (BRI 2 E) ik, 4 B0
B 63~70cm T, FELALTERRVRETERL Tz, 244FBICi3125~129cm, 3HEHIX 189~198
cm, REBURKT OKIZIE 248~270cm R L7z 4ABREMOZEII3FHETIL4~9cm THY, 44
iz Th 22cm ThH o720
CEERR EBOFIEICIE 52~58cm, 24X 95~115cm, 3 44HX 159~183cm, 4EHIX
209~253cm Thofco Thbb, MEHIRESOKRE (FX) LRESKK (ERK) L0EFDIH6
cmliFERP 572, 4ERIIT 2em IV, ZL T, BRIZAEMLLERRTHY, finESL,
EE, EHO3REIERR D FRIZH - TRERROER BT /. '

BHEX  FEBEN64cm, 24EEN 121 1o -
cm, 34 Hi: 186cm, L T44EHIX 250 108 - > <
emERLT I, ‘:Ji — . )
B. BE, B, HREOLE
BMEDSKEOERRRY, 4 FMHHKL :ZZ . - _a
Bio IEURE BORBATRS. Thb o ®S = ’{Y/’ 4
» BREOFEROBEE 100 L LT, M 96 - Pl
BECOVTHUE (E3R), EFEEK - el
T LERIE 98 (HE)~100 (23 o - <
ZRIXED, 2FKRIK103 (ER)~107 (FK 90~ g a
KD, 3E#UIE102 (ERK)~107 (£FK), 8-« S e
SEREO HE~100 (KK Eh-Te O ST
B LichioT, ERi 98~103 THIKK & 2;_ “. \y’/Z'/ | *
BEAROERE LA, BOSHERIK g o 1 B (g g
KX DLEFLEEDBERERL T, /1 T K AR (Heovilygrasing)
B, BEO 4KXO Fig Tt 104~105 TH s &R E(Spring)

o E 4 E(Summen)
X Mo B (Ful_l )
RN L TEER TR, 1EXRIIIE © # 48 R (Exclosure)

B)~91 GRR) THRE & bR, 2ERICIE BIM HKEE 100 & L SHREoBERK

>72e
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79 (HLaFEX)~9% (FRK), 3HERKIZ 86 (KKX)~98 (FX), 4ERIE 84 (FKX)~101 (BRX) &7
Tz, Tirbb, BRX L BERBROERERLEVOIFRELTTHY, LLbERRKICBVTH1~2
ERIZETES, ELTE, 2%, KO SKRRPRZEVEREHT Twizo Ldi-T, EED 4K
KOFHZZEBCTH 84~ Dffict ¥ F - T iz,

PEnX 5z, MAEMICERDERALNIY, ThERELT, O BRRLAKCEFZERYE
BTIrsrv—7, @ HBRERBICEP /-7 V—TD2DOEFFTHDEL, ODISNV—F : EED 4
X (&%, &, B, %K) LEAERDO5K, @0srr—7  BE, 52, ERO3R LR,

C. HERL OB

DERZINE ) BEEERORIL L, BERLENBLTH B, BURICRLEL I, HEDIDL
THE] LRED o7ch 7~ Y OREHEREL, BERRLCCERTH -, WEEERICOWTE
LICBEMORRES D L, 4EMEBELTH - L bBEROED - KD, #RH4EEORELRE
ERL, ZRRDOCTHEER ST LT LEN 2RERIY 4 EBOBEIL ERO@ /v —FIZiE v > T
w3, '

SHLIRBEEREERICHIT, EFLE LMD IKER, 1FEEIX2~45% OHMELTHY, 28
BREXRZEDP -2, 2FLMUKIL25~58% L5|&EOSEEFERTH /e TORUBEI®O LI
HERBRIERZOTW b D LEL B,

PEDE S tHERR 4 FEMOFEETL ~10%DBEX TIBRERNEES R LZB 2 BVEH, 14
~3B%DEER CRBERELBMOT v v 7 DBREEVX S ichbhi,

: ﬁﬁﬁm D. BEMBIARS
e Srazing 1961 Rk (BB THE, HERS ) OB
40 ’ %‘(‘clos?re B, S, BRO3IKED # 7 = vOlREE,
BEMEDIEZ 40cm Ik > TRLIZOBFELET
B, TORICE > THbBEMkE i, BEK
K TRECEHBECABRDOIMBEE-THY,
210cm& E—7 L LT3, Zhizx LEBEKK
HBRHOEAICEE Y, 290cmE E—7 & LT
5 BY, BRI FHRECHME ¥, 250cm &
A%;“% B0 70 20 0 290 3% 300 %oTBo ORIZE-TH, BEROEN >

WAE  EERAARSE TLEERR D #7 <Y OBEOSMRL;EFES

Fig. 4 Distributions of number of trees in i,
different height classes.

6) EICHBFEDTERAE EMADBEHKICONT

A. TEHEBEIC X B HUIRX 5

BREDTHIZ OV TR T TIRITETERR /2. Thbb, ARBMICBCTIBUREDTE 2 RHT 5
bOLLTi}, Misk (E& LTHREBRE LER) BIUMT (L LTRELZER) BHFdh3. EL
THEERE L ERIREOTHHEELEL L, ROBMITHHEELZEL LT3,

LiehioT, 4 EROBBOERIC L - T, FRBKK L0 2 bITEIREIC X 5 MK 53237 48 7s
RGBSR T Ve ERTHIKER SRICRRDKRAE Lic FEOH K, M ¥ v
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UiE LB 5 e o f g
Dt ERICTIT B ﬁi:
BEOE RO 3 i s HHRLE [
. Light gmuing
HIKX S L TRR LD e PR
< = E Moderote grui@ﬂm
NESHET, 3WOHEE 3 P S
w{_:i
B, . E) ICER we
HEEL LD bORE %_’é
T ETHE. %“?

TTEIREED 7 v K
i3, BER TIILERED
14% (FKX) ~31% (E
X), ¥22%, BHEKX
Tk 26% (REX) ~29%
(&FX), ¥ig33% T
HBN, TRICHFRED _
Mg E & T L (2
¥ Y SEEE OEVHUR A B
e b o), EERITFE
BTEEESH1/2 (1
1.4hv) Zhcy, BHE
RTiz1/2 (#1.0ha)
IZHicoT B,

EELSFE
(H.— All seasort)

BERR2FR
(Lightly- All season)

EEMRE

EEAR EEER

(Heaviy—Spring_) (H-summer) (H-~ Fall)

F5® TEBHAENEEOTH

Fig. 5 Area distribution of each grazing intensities.

B. 1TEPHEE & 1R
TEYEEE L MADME L OBREMB e, LROTHEED [H] MRics\ T 1961 & (REKRT
B) ILF =y 7 LTHic, HREFIBROLBY TH D,

BITE T B H E N E & (%)
Table 17. Area of grazing intensity.

BEWX Lightly grazing pasture FEWIX Heavily grazing pasture
& 0 E & T &

Heavy Middle Light Heavy Middle Light
£Z[X All season 20 10 70 39 16 45
% [X Spring 26 15 59 26 27 47
¥ X Summer 31 o] 69 34 13 53
& K Fall 14 21 65 31 24 45
I 15 Average 23 12 66 33 20 47
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FI8R  THIREE 5] HuROMER (%)
Table 18. Percentage of dead trees on heavy grazing area.
® B [ Lightly grazing pasture #H [ [ Heavily grazing pasture
%
Rl r|lE Rn g|lw v |20 [ x kB |0 |7y
season Spring [Summer| Fall |[Average season Spring |Summer| Fall |Average
K=
Heavy area 22 20 20 12 19 4 10 12 18 11
4 i iR
Whole area 22 28 26 18 24 12 8 13 22 14

HERBIEEX TIIKED 12% »HL2F XD 22% Mich v, FETI18% ThHo.
BEEXTEEEXD 4 %h bKED 18% £ TOMT, FF11% Lz - Tz WEINEICHRAT
BREEOHER L LKL TANE, BER TRLFERVAROEM L [F] R EFEL, Liedis
T, 2RFFTS BEV. BEERTRERREICE - THESH S, FHTR2%E{ LT o, TNk
I EL R FHEEREL, PRV T I vV 7 ERTV ARG MEROABHRET, 2iiRo
T BT L CHR LI o THE T, FEATIROSEIC A L T\ Lt/ B, Lihto
T BBEEDT F 00V 7l h T <y BHRROME L 0ffkiz, HobolEzbhs,

C. THEELHEELR

TEHEE L HMROBEER L OBREMB ), 1961 FEL 62 EICHITITEIEED [FEl, [+, &)
DHIREBATF =y 7 Lic. BRIIFI9FDOLBY THS,

w19 AT B SE B AN

Table 19. Relating to the grazing intensity and the
height growth of tree.

=¥, 1961F (F#Eh5EF) ko
WTHRNE, [E] OHRoOBE
b - & BIEL 222cm T, [H]

=1 rh & -
Heavy (A) | Middle (B) | Light (C) RIfLD 2icm, [E) i3 bem
;o pypr e cm TS, BHUROMICHIb# st
ol 5 4 + 4.3 + 5.8 + 3.3 PN
s 6 4 296 324 361 SFIZ M b ORTEE, i
A<C BE3®E P:0.001 T R [FEREBO 8 XK ORE & K
B<C P :0.001 JF

LTHB. &F [E] ool
& (222cm) LEBEDOARREZHRL THARE, 4BRRLbFhbIhE VEL, BERTIRIAID
BCOREK, ZERERONLER, FRO 2K, KK IhE VETFE /. oFic (4] Ol
(249:m) 11, BEX CRERXAASTHO3EAIAEL VEL, BERK CRERBRASTHO 3KAZ
hEVEP oI ELT ME] OBE (286cm) E8KREDWTFRIV b E, 7. ZTDX H 75 3 KD
i, BHE6EP TEHRL [H] ?296cm i L ] i3 28cm &<, [ME] i 65cm Fh - 7o
PEnk iz, THREOESCHIRICERE NI =2id, E{RBADT IV oV I/ITI-T,
BERRS TN LRBLHT, FBRIEAPEL L AEECRGT LD LELZ RS,

D. TBEE L RTERE OB

HERBROKT L BED 19524 (M6 4E) KH7<=y0EBRRE SLICHALAETB D, B
TEE (M 20cm) E¥EEOBERERN 72, 28, BEETAbARVHRbREL ZIE [T &L
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T (B0 M0 TR, GRAIEE
BEREFDOILL o &b ABSH Table 20. Relating to the grazing intensity,

DHDIL5.0~7.0cm THBD

the height and diameter growth of tree.

® & = 5 . )
T, ZOBICOVTHRS L, K Diameter 7 B 38 E  Grazing intensity
. N 20cm =4 & & I PN
& L7 o TR D Ei383cmiz height Heavy Middle : Light Non
= ! cm

(BT, [H) B207em T6 5, 8 T D
emfE<, [F] 1382emT5lem 5 gy 307 532 ; S
B ME] RBTH356em T 75490 349 408 ' 446 ‘ 444

27ecm EP o2 Lz T, [

CERBRL»2LOT, THHEEOBLCHIRO A7 <Y OBEIIE > Tt hd 2 eNTEL S,

E. TTEIRE & BT

BERRCE > TRRESWEH T =YX, TORERE
ERRBEAROFEFC L Z2ERBMRLICE - T, BRAR
ERTIEDBH D, FRBHMIZBCTHOEREZECHEL
TVBEHODEPE, © FHR2AKLED, ZXREE
TH5LD, @ EHNR3IALERY, EXREETEHD,
® Zhivoez@mniizd, 268UV RALEL SRR
REETHHO03WBALhL (B6R). 2LT, Z
hoD3MEERBOAEEELRS, WEOEERRLHE
T A—Try FZBWTHELLONBETIR Th
%,
BERDLO%, BADT IV oV Itk - T, &N
MYRALTEE S BBRREZT B URABOBREE, HHH
ZITHREDORE HIBRIZE <, 2FBD 17% 2 5H T
Bo DWT [H] OMIRD 9 %L w525, [ME] il
BELAWHIRTIR 1~ 2 %2 T&8 v, b o & bRk
DHIRKIZ D FAEL TV B D%, BIKEDIE I Z cBIER
THLDELT, /U FFRHFRRINHBILERLT
WBA, BRHICRIT AEEICE - Th, ZhoHEEYIC
LN EIC AL, FOREIBBIELHTE LD
hxivE Bbhb, £LT ZOMAED #EIT 120~
180em T, EFER OO I/BICTEAI o7z, TNEH
BARIR Ll oTehT=2id, AL BEE 6
) TRIVE, BIUHBIBCTTRRREALR, k%
DIRELHEVFITERCTHS S LiEESh S,
EXBER b DX, TH] TT7%, [ME] T5 %RE
LTHY, (&l kb Adbhihoiz, —XEIZ

EAXB —X® =X # )X B
Normal Forked  Three forked sﬁéﬁ%l

FoR B B o B W

Fig. 6 Scme types of tree forms.

AMRAR
Spherical

o F B

I & 8¢
Heavy grazing.
Moderate grazing
o5& m
Light grazing.
Exclosure

Pl

BT BEEBIALRERE

Fig. 7 Relative number of each
tree form.
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ME] 226 [E] £THML, BWEERD 15~17% TIHROZRI I LM oTc. LizdioT, EREEZS
T2 b DHETHEMIK TIE 91% Th » 7223, [ME] HRiX 79%, [F] HIRT 67%, ] MK Tix 65%
Lo TBY, THEENPRER I UE VIR TR ERES&EOK 2/3, BRL DA 1/3 DESK
WTHo-T0

F. 2 & »

BECEDTEREIC L - T [&L T, ME] O 3ERICHIRXSE L, Zhih T~y nhEREDE
®EHIHE LI,

BRENIH 7 <y OB, THRECE - TEASNSLEA 2T, FRBRICBVTREADT 5
YOV EITTYL, HBRBHATE LV ZLidhvE I Tholke L L, MBI LALTY, &
FERCEXEEZEL T, Thbb, THEEOHKR L -HlE S MEXEL, (El I+, [El o
SHEBOMIC 27~37cm DERLZ O Nc. i, FBDL - L b B0 - RIBTEES ~ 7cm OBEE A
Th, (B TREEZRL, L > TALER T - THEERMEL, £REEXA LN, ELT,
BROKIZBWTY 2U07UD RRIZE » THESHRRE T2 RRER, [H] oz 2RL
7zo

INESZ, FTIvC v SRR ERPEVICLTY, ERLBEICEZ 2HBIRL1THB. +
LTIDL5 3L 202V 7, BYREROMLE ozl OBIEXH Y, BERFRINLD
BERETLL THITEIRE TH S, Lizdds T, SHOBERMMERE EOMEO—>L LTEAT ML
ROERAFERENE VBTN,

3. BHICHT ZHEEDRIS

1) #pECDONT

A. & #

FERBEICET-EE2 ¥ I — McHRL: ERIRR M BEpExz. TOHH 1218 (90
%) BEAETH D, AAE UBCTERb-lco EAFETRA ABEEN 58, vy518, Ay
3%, ¥EHI01E, vAFEHTETH-T,

DL HIHMEEREED 2% E D TV, IOREELIE R TFEEN O, BEFERN1L
BEhEL, AREBHUCEV TR, Z7A—7L LTI RFEHEER b- b FBO EEZEEL T
oo EHEEEOSIZE, 1FEEEFAERI6BEEA TV

FRBBEEMEN L 52 /M —7 EERTED AT, 4EMchi 2 BIRIC X - TEEOE
Wb oleo LB L, LIZEDBIFBREOEMIALAT, —RIZIEI VL 2FEBHI ) HBEEDR
bokbBLmY, L, EFROTSI9CHAbN, BEAEIC X 2BRMOER, BLALALRR
Mol

B. & £

ZIN—FDOFERLBHLIEL, -/ v—7OlREHOLDLL TS LEDIAEHME VS > THN
i3, PENE ) ThHB. RBLAAMIC OV THRITR LI,

AXHEE YA EU s/ Rbo LLELAHL, 17/ H VYA, FYRFYRLEDFEFRF
EV—, FVIyF— FV2—STFA, Uy ¥ty EORERLRBNES AbRI

Y ZOSA—T TR I Y aFYD LB ThH o7z,
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RFEMEE RO 5CEbD TEEEES VA, SELEERLL T, 7FA9~<Y, =7+
I, IVER, Z9FIVY, AVTHAF, RiV, ~VIVYVY, YrI A 7Y, I¥< o5, I
Aola, FVYIXeF, £4avVy, ¥F7Fa, vw) v, YA TRERDITORSE, 1E
BRI L TR ALIVIEY, XD adyY, avV VUV, A=vafry, FFFIavo gl
BhiTbhB,

BYEMTEE A47~Far, =viuAVy, vi2y, ¥avPr=2v=ashlebifal LM
T& 3,

VEE  AVE, e AVE, 7YV TUVREND D,

BARE A9 RARYF, YT FYREDODBRFELY I /¥, =7 b2, ZavFva~hled
TrzZLRTES.

2) $7 Be

A, BHBGREIC X DK
BRE L VBEEOECEER /A — A+, AYE, NFEREHOI /A —FELABDT,
ThLEK2ER (1959) & 44EH (1961) DRRICOVWTHEREZHE L T4 5 (8215),

21F FEEBOME L HEOHER

Table 21. Trends in frequency and coverage of abundant spp.

5 E Frequency ‘ F i3 E Coverage
s v — 7 |8 B it % BEERX HEKX BERX HERX
_ Lightly Heavily Lightly Heavily
Group Mark Plant spp. grazing grazirg grazing | grazirg
1959 | 1961 | 1959 | 1961 | 1959 | 1961 ‘ 1959 | 1961

4 4= 2 R .
Bamboo grass | B 1| 3 ¥ 2 F #| 90 | 90 | 49 | 52 3 5 2 3

A Vd o} N

Sedge A 7 ¥ | 88 | 85 | 52 | 48 2 3 1 4
Dh19|7 % #35~v| 60 | 67 | 38 | 24 2 2 2 2
= v 7|4 9 7 A F | 58 18 41 14 + 1 1 +
EREMER |, 5|2 7y s 2] 13| n| o2 2 2 1
7 18| % v E | 48 | 61 17 | 39 | + 1 + | +
Permanent forb| , 5\ 5 " L™, 5 20 | 30 | 30 | a6 | 2 2 1 2
Mh 1| A7 ~F=r| 42 | 14 | 27 5 | + 2 1 1
IDh 9| examv=zx| 26 | 0| 34 ol + | o] + | o
7 8le A2 aFxv | 15 | 17 | 40 | 11 + + | + 1
7 16| =2 v vV F| 24 6 | 29 5 | + 1 + 1
IEERER |, DY < = 5 7|1 ol 1| 2|+ | o+ |1
721 |F = €5 a 2 ) 4 o | + 0 1 0
Annual forb | T3 S o a4y 26 [ 36 | 33 | 23 | 4+ | 1 | 1 | 1
v 6| F¥FFryaveoL| 10 8 | 15 6 | + 1 1 1
o4l s 3 oF 7oy 4 2 8 | 35 1 1 + 1
7 2% v s Xex]| 32| 5 | 67 | 88 1 2 2 2
7 11| & 4 =2 v vV v | 51 50 72 73 2 1 1 2
v 1|/ 7 * 17 5 12 5 1 1 + 1
D: R¥EER |, 3|5 v 5 .0 = 22| 23 |30 |+ 1|+ |1
7 20| ¥ 7 v 7 3 20 10 20 10 + 1 1 1
D2 type forb 71719 = s $ v .| 34 | 23 | 46 | 38 2 o+ 1 2
7 10|+% = & 7 5| 32| 3 | 59 | 48 2 + 1 1
7 14|l v T =Y 14 22 16 18 1 1 1 1
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BERR : v EIIREECEETOML (80~90%), 7/ 1V—FDRpTh FFFEICENTH T, E
fo, AYELFELARC2EEL 4 EEVIZTERBROFCIHE (85~88%) THM L Tz, 2T
SEEHEFOUBOEAIIFI /v —F LATLL, BBEIMToRE 2BE R 2<, TREROTIG TR
45—40% L 7t D ETIEL B olee 1 FAMEERLEROTET2HEBRINI % TH o723, 4EHITS
PV Lzo

TS CEERIZVHERASEOSTNRET, ERSEEMEEDL NIV TS, B
FFOBHEED 225 TH Y, LICBKIZE 2EELRGIIEVE ST T, )

BEBR : v ELAYERBERLRTAA LTV, Thbb 2EETIE, AYVER2%, Y98
49% T - Tohs, AEEX yE 2%, A% LD, M/AN—FLLIBLAEBERAD -
Teo SEEMEFITTEFHORBOTYT, 2EBAN29% ThH -7, 4EBIF28% Ly, HFH
TS F LR oTeo Eie 1 EEMERT, 2EBNI5% T, AFEHRITHIET L. ZOXHICEE
BETCIE, w3+ EE AV EIRGERRTREEIMT O BE S, MERIET HEEANELL-
7o

SFCABERZERL THNE, SRR BERKOHBREANEERRE O 2T, Shd TRE
ThY, AFEELAREHERF L, AV ELARIC BERROAMIRET, EERRONLTEER
L, SEAMEEIEE6ERBLACIMNILMF/LEARY, ThbD3 /v~ L b BERRIIEOD TE
BEATEME LIz, L L, 1EEMEERINCEEREPEERR O 1.7~1.4EThH-T, 20
N =7 REG G EEREPHBROEERE D - .

Lizdio T, EBESNV—7OFER, BIBECI 358 RR b0, BEOKRB T, vvE, 27
BEREVESTHRES W, SEEMEEDL 2RS0T, EEORKTIE, ZhbD s/ v—F ik
FTRLIMEEL VITEL, Lab 1 EEHEENCHEL Y DHBEOEERED o 2.

B. ZEEBOHR

BHOLBHBRELRERICOVT, FEOHEBEAZLLOEDXHITHD. vHHEITI v =2+ 18T
bBIc, HLOFVEOERIL I Y2 FyickE,ridbhd,

AFBIIFAERED TS, —FHLTHE L/ e E, HEHEIC O W THIE, HHERR LD
AEBRETLIZORA Y 7 A3, #F7<Faw, /7%, ¥78.32, ¥725 3, v=/)3ivAR
BRERILY, 1EAMEHOARINZOBRIICEEND,

AFEHOHAPERLE 7DD VAR, 7vF VY, FVIAeRRENDHBH, BEEMIZLT
BT, MREMOBEOHEB LA DL, LA CHEERELRRAOTBZLIIRENL > ThH 5, id, HE
BEOLOREBEICIZEN DY, L2 ETFATIIRIVERE L - THNE, BERRKIEEK
RO 2EOHERRL, AV axv, 42y Yy v BERROFSE HELRLTY
3,

C. THELL VY] DFEEDHER

FRBMICHONIFE ISV —FILOnT, FEMBELBEERBOAE,ILREEZ L TAHAI S, EF1%
BERHZ SV TR E K RMER AL, ¥ HEIROVTIE, BAFRLEOKREME LA s v— 7135
MESTENDH, HFEOBEIECBEICE - TEMERHA 5. L LARBMIZE T, $v¥=
FH1IBTHY, ZOVVOERPS, ZO/V—F L EA XBEFRLALIZELONEL 5, OFILA
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FEERAERTAEEE AV, FEICI VELBIZE - TIRRRSNAEBENE L, BERLEE
ZEoTi, FATRESNE /7 V—FThHY, UEDE/V—F L bIFE L VCHEBRLLTHITZL
NTEL D,

LIATHERTHIN, TO/MN—FEEEERRELTRFE LSV —TORPTHEMIME
ZHBN, EXICHEEEBOE CHEEZEATYIbDOLEEXbNS, THbL, Z0O/V—7D551
FEAMERRER L BRIV T Y 2 VIEHIEMIB VTR EDLD THEBR /N —TTHY, Z0r
N—FOBBBESTL - T, EHOREBBHE LIS T5RA LD 5,

AREMIZ VDD [HEF] T2, bLLLEER2RRTH b DEERL, ZOBEKIH
LebDTH50 0, 1EEHEENERTHSZ i, RREZROKBOMEERBD 1 2D 1 7R
FTLOLLTHIBTIF B, — BRIz DX 5 1 EAREEOHD ZHMWIEL, KBEWR o s/ r—
FNEHERTBIERE . Ledo T FRBIEBVTIL, 1FEHEEEL L KF=y 7 LTHI,

SE R BEEREEOLITIE, FHEB (Migrule type) 554 T D B (Disseminule type 2,
BEENIHICAE L THAAT S0, BEH—1959) BT b0O»RHY, ARBMMTRFY 1 Ak, &
12V R ERRBNRLOLLTHITONS, ELTZDX 57 D, BlOEYE, —RICHBEER
TRT, BEEOBEPERSNCEMIZBCTRb - L bES R/ v—F LY, HAEEBORTERT
BB, ENTIEAERLE D WERE, 3L 2ViEY (Undesirable forb, BIF U.F. &
B3 L LTRY, TO7/V—FOHEIROWT, MHEBKKEZLEKL TH 5,

1EERETE, FHOREFrBEBRR TR 2EERKI% T, 4EBRZMNS BIETL, EEKET
2 EBARI15% T, B 5B LIENE <, AEBLIT % THRTH 5

D, BEENT, BEKRX25% (2FE)~#23% (4FH) 8L, BEKXIZ 41~39% T, B
RERL TV,

L7z T, U.F. OVWTHTYH, BERRTIZ2EBIZ15% Tho72245 4FEHIT12% D,
EERXTIZ2EBR25% T, 4FHIX19% LE-THY, BERKIZBCTL, HFELLAVESD
HEROEED, BERR I Y bHELICHEKETHL I ENI PP L.

3 # E

A. BUKEEIC X 5 iR

BEBRXTIE, +7EPAS L, Y VL4 EERERTERTH - /o, SEEMERL AR, +
FT7=Fan, SYREREOWENEL ALY, ZO/V—F VBRI -7z, Ei- 1 EERERIISHG
LLTIRERTREHEN, 29V VF, A=y 3L 7y, F¥Fyavo. RENRERLE (B21F),

BEKRX TR, v ESLTPREREL, AVEREEC LA LTER Lk o/, SEERER =
THFIEATTHAFYE T, 7vF VR ERL, BERLOTMIEBLE o, 1EARER T 2
sV, avVVF, ¥v=2HF, $IF7YRER L.

L7ei o T BERRKIZRC T, v RESEEMEFOBENLRARD, AVELZhIEL, 1
EEMERIDOIPC LR LD, BEERR T A7EN Lo VBELRD, vy REXbTICER
L, SEARERIETHEC L 7o TLT, 1EERERLERCRDEBEH L.

B. [HZLL VY] OHKE

BEHRXTE, 2EHCERLTAEENBCRELRLELOIL, 2EBO 2% b)), 29
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Vo, A=vaf sy, >¥+r9avda, FVIALFRERDD. (PR AFENES L -72bD
BIFFARTBR L2 D, 3V VS, F4avyy, v=7393, Y=2A/7RBREVPBORERELL
THIFbh, 2ERL AEBOHENANR-bDE 0% THY, 3774, /7*0RbFbN5,

EEBX T, 4EEXNECEEZRLEbLDIX, 2EBONEIICIL (48%) e A axrv, a2y
VI, ¥=w=HF, FAaV VY, v/ iV ARERbITbNG. ROGIC4 FEEMEC S DIF24%IC
Y, A=57=2, THIFRERDY, BlOhb o7 bDi328% TA=y a7y, FF¥F5a
VPa, YEAST, YTUT I RERD B,

ZOX I E L RVEBOMEORER R, BEKX TRENER L B EESIZERET, Zhb
OBEOEBEOWIANEPo7c b HBILRTE, —HEERKICR W TL, BMEBNEFIZEL, ¥
TeEELLME VIXERLE-TRY, HLMCHE L RVEYOBE O ANEED bk,

49 B B '

A. FRHEY OHER

FRE L L TRETOBEEZRKRE, ABFOLORBIEILL - TRREAA, ZhbdOfbHiEy
DEBRIIC DV TRRTH B,

BUDIZ, # 7=V EERT 572 LB BB 1 87 (19574F) DRFIC>V-TAHNE,
FEHES L L TR AV FHERD - L 3B, ZRREEENIDL - Twicdt, BEEBREDLH (LB
T ha »7 9 0.36t KFEuhofce THRETFOTRBEERENMEEL, REET ha H7-Y 0.49¢
NEETH -T2,

B2k & B X )
Table 22. Forage yield (green weight)

4 Z [X (Al season) & X (Spring)
1958 ’59~60 61 1958 | ’59 ~’60 l 61
Bg* 68 157 231 79 61 | 42
Sd 13 63 39 11 43 51
Af 22 19 7 18 10 2
B2 FE B K Pf 169 361 290 162 240 r 167
Lightly grazing ) Br 22 38 97 86 99 | 105
it Total 294 638 664 356 453 l 367
U.D 78 136 88 76 50 12
D 216 502 576 280 403 ! 355
Bg 13 27 67 2 21 I 44
Sd 7 40 34 20 57 . 58
Af 10 11 11 20 28 19
7 E B K Pf 238 457 410 240 | 488 370
Heavily grazing ) Br 59° 21 45 37 2 73
i Total 327 556 567 319 620 564
U.D 93 102 101 100 . 128 60
D 234 454 466 219 492 504

* Bg : Bamboo grass ¥4$, Sd:Sedge A% ¥, Af:Annual forb 1FEAHEE,
U.D : Undesirable plant fFEL < 72\iE% D : Desirable plant % L\ %
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L, RERICIZEUEOELICE bz \, MRESIT SRR & b RBITHEML, RREOKLOMEE
HEBO—BHNAEAEZTRL, BELOXELLL, Tabb, BBV THRITD ha H7=V# 0.51
b, BRSO 4 EMOFE T 5.8~6.2t L 10MELELRY, BB THEARE (L ic#x
BD H80% &0, RAE (& IEARED ¥ 15% WAEED 3L I -7,

FREMOBEOMS 2 /S LV —FICFFTRLTAB L, 2EDLHI>TH 5B,

a. fXREELAFE Y= HEDISY, RXIHY, IV YV IV RENAABOTEREREL
BoTRBY, avIARY, T2 AVAY, 7RARY, THAFYREBAFYEORBNAEEL K- T
AT

b. g IvaFro1BEIBLA T,

c. MEE--~vIVvYY, $3aYE), FFT=Fav, =VLAVY, ATIVVY, 4T
Y, VRIIVA, ¥TEvov, FV IR, FMav vy, FURERHSE, e3aFYSrlbotd
SROEFEOEENE /N —T T, ThODAEANEES W,

d. 1, 2EAMER L ALAVARE, 29V VF, A=/ FY, TAF, AR5F, Y27
RERFEN, WTFhbEREShT

e. @I IV VE, =vEF, =VLFT, YATAEFF, Y= FUREN, REOWER
LBV RBETHS,

B. ZBXDOINE L ZDOHEB

EFREDOABREOIRNEY, 1FERE 4ERITNEE, 2~ 3ERIBBTRLAOPERETHS.

I g2 (kg/0.1 ha)

on each pasture and exclosure.

F X (Summer) 58 X (Fall) = 4 KX (Exclosure)
1958 ’59~’60 ’61 1958 i ’59~’60 i ’61 1958 ’59~’60 l ’61
12 169 343 40 195 228 51 105 l 225
13 104 68 28 104 86 60 68 57
83 33 12 43 57 3 105 62 [ 14
195 338 238 164 344 290 344 462 | 324
38 170 220 68 42 141 64 131 ‘ 135
341 814 881 343 742 748 623 828 755
154 141 77 98 167 71 254 218 116
187 673 804 245 575 677 369 610 i 639
31 77 145 21 68 105
9 47 54 10 49 58
59 65 37 63 17 16
254 758 730 259 632 717
50 81 95 144 94 107
403 1,028 1,061 497 860 1,003
158 420 401 151 264 287
245 608 660 - 346 596 716

Pf : Permanent forb HEAMER, Br: Browse EARE
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I REHEYE B, RE (f ABEEST), 1EEHEE, SEEMEE, BEEOs /S v—7
E LD TERL

BEeX  BEWEER lha H7cY 2.9t T Ehd 7225, 2EEPOIBUTHEML, 2, 3ED
FIET 6.4t, 4FEHITITEDIT 6.6t B RL. ZLTAEMLELHEEEREGELAY, v+ ERZH
ZDOWT, TD2 7= REEREHED TH - 7.

#2X  WEHO 3.3t iKRL, 2EEMBIIHERIZ LA, 5.6t 5.8t Kb o, TLTHE
L L ARSNBEE T, FOMD SN —F I EbD TR 5720

BEX  WEED 3.6t ik, 2, 3EARA-THZNEEHEBLEY 4.5t 4FHIL 3.7t ~¢&
TRELTco Lichio TERICE 2HBERI AR, KREEEMR AP o7, 4EMESEERI/V—F
3, MEHLBEETH -, :

BEREX  14H® 3.2t TXL, 2, 3EHIR 6.2t LAMICHEML, 4FE1X 5.6t T FAR-72,
FERLVHEEEN L QITEBTH 570,

BEX ZoORER2EHUEOCHEBIESDOO TEHETH . Thbb, 1EHD 3.4t iTHL, 2,
3ERIX 8.1t £ TEAL, 4FBIREDIC 8.8t ICM oo ZHIRMERL VLT LAYV ELBES
DHERBIZE DX HitH btz

HER ZOROHBLE LI oM. Thbb, 1EEHD 4.0t 25 10.3t LA L, 52 10.6¢
LHOTFPRBRS LA LK, 1ha 7Y 10.0t 22 RKIAR L EKRZT Th oo £ LTEHERE
b HEESEAMICXE LT\,

BERRX ZoORLHENERESEEEZRL, 1FEBO 2.4t 23 7.4t AL, 4FEHIX 7.5t TiE
ERETH -7z, HEESKBREMTD 7225 FHEIEBRNEEICETh T,

BEHRE  1EHDO 5.0t 28 8.6t HAY, 4FHFMICBIELLALL S 10.0t ETHHY, RE
LLTREERLARICD - b BV 7 7 RAZIEV5, BEERFEENICEMLTH - o

X 1EEHO 1.2t 8 8.2t ETHNY, 4FHIX 7.6t I TR o7 Thbb, RigH%2~5
ERBLIHITIE6 ~ 8t OEEHEMEBONBZ LIch 52, W5 EDH T=vHkTik, LiZv
KEEDOERYRAELRTETVEDT, ZTHYEORBEOEZDRVLDERDLIS., ZOX TR
1 EEHRHEENERNCES Th o728 LECRYy v EEBEENES LY, 4EHZR3 7 v—
FTHOERLEE - 72.

FREROKE WNBERAELIHNE, £F0RO AR THEen, FREKL £FKEik6 AL
A, BRI 7 AT, BEEiZ9 BAFEATH 7o LA 5T, 8REMONEE i+ 5 Z LIRS
BRENT, A—FHOBEMICOVTABZ LILT 5, ’

LERIOVTAHANE, 4 FHOEENEN EEX Tk 5.6t, BERXIZ 5.0t L ETOENAbN
5o CHIZEERAHERID LA2BER L VLEZETH -3, v, AVE, HER03 /v—F
PAOBTH 722 LIZE B,

FERiCoVwTHIT, 4 FHOBERBIIBERD 4.0t io8 LEERK I 5.3t T, ZhREERRY
FELBEERIIS - Ty, HERIL 2EHONEL Lif TvwaZ itk s,

X Tk, EEROAVRZRTH o Thbb, FETEEXO 7.1t o8 LEEXX 8.8t T
1.7t DEVD -T2 THITEEPSERD -7, LR 2EBLEICAES VI LIS, £
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LTZoFRIF, BEROHEEHOSHKLBRBICLSL0OT, £OMDO 7/ v—F (K4, BERLRL)
BBRERDOANEERTH -7

KEIZEEER LU EA T, FERBIBEERD 6.4t o LEEXX 8.1t, 22 1.7t Tho
7o ZLTZOFRLER L ZIERAETH S,

PUEDX ST, FREKITZNZNHEB Lch, FRBMIC R TRMEEROBE S AESRRHEAE-T
WB, L oT, DERIDBELENERICL - TERET I LILT 5,

C. EBRE&ILSVT

FRXOBFERDERNEELE MR LIz HUDIKIBR I L ORAEEREL TH S,

ZeX HoXoi, BF64% & Ed TOHEREN 45% ICTREL, 23% Th o7z I 35%
R Uize Lichio T, YFOKER L ZOMO s/ V—F L OBERENLEE->T, 4FHRIZ4 S
N—FHREELTE. VE, TEBCKERLTAEEOANERL -7 bDE (=), EALLLO
2(+), BERARLALNEL0% (=) OESTHLb#E, ZOKTIE (=) PHER, (+) v
R, BEER, (=) XAYEELD,

BEX U 76% OHEENAERDL 4% TEDL LT, 18%% 5 TWcBERIX 8 %IcHE, »
bVIT4BOFHEN12% IKHMBolce LIS -T, (=) S, () 3yvE, AVE, (=) »®
HEHL LS,

YR (Forb)
f*fﬁ (Sasn)
R ¥ (Sedge)
BEH (Browse)

[/ vy 9 ¥

6
1958 59-60 6}

BELFER &5 B ®EHE
.~ Spri . (H.- Fall)

(Heavily—All season)

i
BERER REER BEIR 2 E R gk g
(Lightly-Al\ season) (L.-Spri ng) (L~ Summer) (L—Fail) (Exclosure)

HOR M N E R 0 H OB (%

Fig. 8 Trends in relative forage yield.
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BEX  BERBMEARL, EyrER22% »5 1% T, AZXENR3% 15 4% it tRAL
7oo LD 5Ty (=) @98, (+) 3AVE, (=) RESELEEEL - T3,

BEX  MEEIL81% 25 69% TRV, v IER1 %00 8 %I LR 57hd, 4EBEIRBVTHHE
EER 69% CEANICES TH >7z. (=) BHMEE, (4) vy, (=) 3EEHEL A/ EHEn-T
w3,

BHEX  HWI81% OMELN28% £ TTRY, #ic4 % Tho7e v vER39% ~LA L. Fio
BERED LEZVIEERE DX 51Ky, 4FBCRY Y —#E—BEDCIBML Th »72. (—) BHE
B, (H) By yELBEEHEAYEHLE LT3,

HEK  MEEIET8% A T72% L VHEVEMLET, vyYEEIRAYERETEA L. LT
(H) By HEEATE, (=) BFEEELBERLE-> Ty,

BAKX MRS 61% 225 39% ~LHEEL, 908 12% b5 30% ICHR LI ONH B R EBILT
bolze LIBoT, P LALOMEEN 61%, 2MOBERN20%, 3OV EIT12% Th o7z
2%, AFHBHER 39%)—v v (30%)—HEE (19%) LFFITEL Lz, (=) FHEE, (H)
v, (=) IMEE: A8,

EHKX  65% 2D TV MEEN 4 EHIXEIBIZ73% L EA L, i 29% % K T BEEER
11%~TRELIce LiehioT, 4 FERRMERERL CCEBLLY, MO/ v—T7136 ~11%TERTS
Size (=) BEEEE, (+) By yYEEAYE, (=) T%EE, ,

BRI 72%% 5D TER Th - I HERIT 45% ITET L, HIZ8 % Th - 729N 30% ~, 10
% T o IEEREN 18% ~ LR Lice Licdt= T, MO HEESER TH - 7225 44EHI
GHERE (45%)—v R (30%)—RBIEEE (18%)— A7 # (8%) LIFFITHD ENIBEERLI,
(=) B#EE, () ZrvrELBER (=) 3278,

D. #EXOBRE ABEILOENEROEBIUENOL > THEH, 4 7/ 1v—F0 (+), (=),
(=) ORAEREL THNE2EDL 5 ThD. 1B, WRELIFERLTH, ERBEOLTHERAT
SO DIFTE Tz, '

B i £ e % K
OO || e oo o
2 ® K s | v | MR | B | v g |
# X | EgE | vvm At
] X e | Lo | Mo s
% s

MEE | vy | MEEE | BZER

FPEER TR, YMCHBEL T4 ERRBR L/ M —7 L LTHREERDIT b5, EERERC
BRI D D, HEERAE IR o Tee EIHIR Uiz 70— 7 R & B 1 S
Foh, BRI HICHIEENMNZ bhd. LZATEERIEBVTIE, BRLL/V—FI3BIEET,
MEEIPER L 4FEB LINESERRTHI AP o Tc. EREBKIBEER SZERTEREZR L.

PEDX YT, HEEREERBVCTIBEERETL, BERKICB W TRIER LIZIERARTLE
M shzZ L, v EIBERERTE-RCER LI LRERREL L THTF R L ),



BEAEEICHEToERNHE $3® (BEDEANKEFEEE — 33 —

2 HE B (Forbs)

1FacscEE R
(Undesirable forbs)

1958 59-60 61 EEER FERE K
BHEFR (H.~ Spring ) (H-Summer)  (H- Fall)
+( Heavily-All seasen )

BEAFR BEHER EEEE ERME B E
(Lightly- All season) (L=Spring ) (L-Summer) (L= Fall) (Exclosure)

BN 2MERLE MFE L RVWHER] OENEROHER (%)

Fig. 9 Trends in relative weight of the forb and undesirable forb.

E. [HFELL i) OBBIRI

BERIVHECELVHFE L AVEHOREL, 2NEBEERLONE2ETH B, 4EMDOFE
9T, BERX T U.F.1350~130kg Td -7z, BERTIE 100~350kg TTIEBEETH o7z,
LAL, EERIEBVTHLELED 2KIE 100kg T, BERREN /. L > T, BELEKD
2P U.F. DIRBAFE» o2 Z LTk B

OFI, 2HEHL U.F. OESERERLIOBEIRTH 5, :TBERICO>WTAHIET, £FK
TREMEFROBWRLFITLT, U.F.HBEL (27% 25 13% 12), FERICBTL, SBEETIEE
B o e ULFAZ 21% 935 3 %~ L BB Lico BXIZ 45% 25 9 %~, FKXiL 20% 75 9 %~&
WRL, BEEO4REL4FERIZEDD THAERMEN > 72. L LEERR BV T, 2FK T
1EEHD28% 52, 3EHX18% K TELLR 4FELEARTH D, BERT4EMLLL39% %,
IR 30% 2#E L. REERZFIX31% 5 11% ~ T Lz, IhBEKRKIBERLEL
Bz R L.

ZOEYic, BER TRENERPHESRONBRIEER L Vb E» -cdhl b, TOEEBEROAR
EHNE, U.F. OBBEERERICEL, LdB-T, BEERICBVTIX, BB EKER HEEEZ XD
HDTTREERLIVTY 2 VICEE, FRBMZHICEL T i, 2R R T IR EEKX I U o
BERLK.

vV & B

TTRELBIVE2HWTRR2 X 1T, SEHBORERKIC L » T, RARSEENICZT 2823
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[RVWHEY] & [BRDT] & Tht Vo] O3TENCE o TEFTEORALITH S, Lizs-T
ARRL, B1LE2ROMEICTIEO3E, FLIHUEHAINE L VB, T0X 5 ntticksiF3
FREOBHD, HARDER, HEDOHR, TLTREOEFREDX I BREETRTIRLLLOTH
B

BOBOE YL LTI B 1 LB 2RITAL Y, BECL > TEERR L BERK 2R, DV TEHICL -
TEFELFLELROALEE 2BV, ThifiEdbiic. BEEEIC OV T, BHBUERZ —t 1
1 208 E 57, 4 FEMOBBERICI I, EEHREO 1.0 LEERKIZ1.85 TH Y, 121F
ST olce L LAEND, 1S.U (FE50kg OFEE 1 BAL) 14 A0 HAEEN, BERXRS
0.156 ha, BEMHX TiX0.086ha TH Y, b LI % 10sheep=1cow & LTEETHIE, Llcow D1
RO AERL 1.56 ha (BEE)~0.86ha (FHE) L7V, WEHIC 1 cow D AERZ & KBTI,
1D 0.7ha (EE)~0.4 ha(EE) KHARTHEFECEL, AHEROBEREICIEWTHEH 1IROBE
WX L 0 AEERIEY 572 EHIRBIKEICE » THIASh S 2@kHESEIC >V THIUE, S18ic
BUYTidlhaboV 2~5tThH Y, ARRTIII~6t DBEREN -7 ERbHTYH, FRBROEE
BEIZE I ROBERK L ) EBETEL, HE0 L I KBERRREERRONESOBES LALA
X5,

BHEORE : LEOI HRBETERVTHKRShH#AXIZ, F1ROX S, LEMORFTOZE
BABNEP ofce THROBWHMERE D, FEDREDIERLRELMR L LB HI LB TESN,
71220 & 5 BB 3 2 ME BRI 2 Tk, 48RS RTA L R WETOMEARH 5 X
2icBbhiz,

FFFEICOVTIE, HOBEDHEERD D, —RICHEREROHVERICB - TIZ, #ERK
DECFFERIMTHZEBEL, TLTIOL ) RBEER LEVICEERORS, v ESERED
EBRLBEE~NLHEBTEZ BB, fED Palatability 2bA T, HEDCHBRELICONT, HE
HIETT2EHETZIENTE, LLRFFROSVTRXOE VY HERDERES 7 7 AR HEH
EIE . FRBRIZRBVT, B3 ~4 EFEOFERENS > TOREED 12L LT, HAEDELE D
FBIENTELLEL D, DTRLENROERRABHITOND . URFRIFWICHEL L LIITHTS
B, BEHRAROBEIEL BEOMEBELALPICHERTE ZRBO L &, FEOTEIHOS LRV,
BESBEOGE LB THRAVEELIRBO L 213, FEORBTHOFMBEEAEL-TL 5, bb
Bhy TOZENFEORBCEDBEDEHBEFL 5P THTHH2%

FEZBRLFRECECTD, REFMSNT b 023D THIBIC B & Wiz B &iT, Ra1T8ic
RS _TTENSL, RENBDLLAAV. ZOZLIFFEELT TR, FOBEVEETHS
2, OS5 EMLUOREL, & TIHHEAREHCEEIC AL X ) TH B, METIMLAF, %
iR RS L ORRABE COTBBEREIZS . Ll -T, 1HREEEO L Y2 (RKERZHE
L) hEEERTILERDS 5

BRI DA T B IRPEBH D EMEEOTEZHET 3 2 L BB v BHFDOHETL, ROBEEEZ
BT PEY, ZhEBL TBETS, BRFRBEX LI LT HENLITIENE Y, Lk
T, RPEHHSHL, AVEARZMEE 2T 3HMICRV T, BEORE Yl 2EETH L
BRETHSH,
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B & EHRARDER : 7T~ v EHARY BKEOHE T BAaoF bhicy), RBELT Vo bhic
D, EBREENZDDOLFHL TR, HEREFI2HFCIIGFIREET, LT RCLENIC
IBbDThotreo ZOZLIIEL LE2HTEL Tz, —BRICHEROBEILEHLER Y, £F
O Palatability 1ZMEVDTH B2, #5<=y OBEIFEECL - Tk ABHESDO 1oL LTHASH
7o ZELTHAICE » Tik, TOFAARITZEZEHL, BAOT I 0V itk - THERGHMLE 15
bOLEbNIZ, 2D LiX, 7AY BT B~ Yy ROMFEERKOBRBEICBCTHIEALZZ L
T& %,

LIATHE (BFLVT I ovsy) 28F A7 <vid, SEERETTH-T, 4EEHIDIE
BBICBIL, SEERTRALNAL Bolie WEIAEFEBELRBLTHS L, 3EEKT 120
~180cm, 4 EHMT 180~200cm, 5EAEKT 250~270cm & 75 - TH D, FMFEOAERE 70cm P
$4TH B A, Grazing height ix 120cm WL #EESH B, Lcdd- TARRICBV Tk, HEROR
#R L Grazing height (CiXRCEI#ENL LR, ERROBESBINED Grazing height NiZh 55
BOEBREEZRLT W,

BT, TOX) RBERORERIIBBGRE LBIRL, EEARKISRICEERXK L IZFRL TV
2, ZhitFsHEm OB L OBEXERY 572 Thbb, bo b bHEEZFOREEOHKKK TH -
T, ZhIEEAOBREC L ) ERESNFR LRRTEORHICI VTS, 77~y OBEL BN
BRI > T tetd, BHEE AT~V IR L, LiedioT, FRRIZBCTiL, # 7~y Oz
L OEPHES D EEDTRIGEI XL DMRDGEREEH D LN TE

FREBRTE, B3FLV7 590y itk THIER R 2L dad o7z, L LEEERCIIHE
BV, WEROLEIEY - BERXK L, BRERLHELBERROERE OS2, MER
DED - LEERKIE, BREEBRVT, ZhEVECEETH -,

LAL, BERRKIZRBWTY, BEECTHEEOE CHROERAL, BoPICERMHEEIA TS
Y, 20X RHIRIBICEEEROMELF TALIC, BEICLAESREELEL L, WICb s’
TDX S MR, BMESMYRAERLEIARRERZL, ZhivskERVERVERRZVEROD
ORRFELTRY, WKL LTOMELZTZIEZETIETV5, ZLTITEREDHCZ DX 5 /2t
Bk, E& U THBER & OBRIEELC, Licdt - TREMKCE L TEH%RHT L &5 S v o
BOBE, BIUOTTREKRS hictiics L CoBRBUIR LR HIROBE L EILo0T, & 5ITKRE
EMZ 2BENEDHS 5,

HEOHER : FRRMIEER AR ERR L-ER TH Y, BARRIYDIHE— I+ HTH -7
Z L T4 EHOBABEOBBIEIL L 5T, BRI - TREVOEERA LR IN, KPSITHE—Yv
LV MBHER SR, L LEOAREAZIE, BUGEEMOZELTD bhi,

1 EEMERB LB D, Bic B+ 388 E, BRMOBARRFOE? AT, MFELIRY
Iw—F1 L LT THNE, 20X R/ NV—FOBRbhAS R EEREAERTHY, FRERY
BBLTLEOPELO LB RNP B0 Th - 7285, BERE CRRERTH -7z, HECBCTLRKT
BERXTE TFELL AV I V—7 ] OBESEREIRD, BIOEM»EE - 7cb DOBENEE
Flhoicidhl b, EERRCBCTHBALLEBENSL, 00X ) BEBOVAR Y BIREL k-
T&7,
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REZ2v Tk, BRI ERTEOWBEKROERERE LT, BER T—Ricy BN LA
L, #EENTHEL: GRREZGE B8R TR, EERIEP 2P -7). Zhice L TEERE T
i, HEEIEST, VR 2R (&FLERKR) TERA LK. LedtsT, EERKOMEEIFE
CEMERD, BERR TRy VERLECCES L L -7,

LT AT, BEMKIZEEKK S ) bR SEROREL SR Th -0, BERERONEESN
W, EERREB LA [FE LS 2WES] ORBENELTH Y, & ICER EREICH - THEET
Holco UEDX DT, MEHEBDEN AT, EEKEKOMEER 1E4EB LY D, MEEI KK L
S TEME Y, Bk RMERYL Condition ~2B e bDEBERENS,

ELd  BEULOABHEAONEIII T 1S.U K52 nEEPOA T, BEEARE V2 EL 4E/ME
BLTHIUE, —BiC Heavily grazing LixH5NA0E 5 Th -7 (o2 L KKK 2B 0), Bk
FRCEKIRICRIPEAKS BB Z Lich, HWARDERLEAEHEOE TRMENRDD X H9ICELLRS,

Thbb, BRENCEE L, MEERXMcZLALERLL, BEARARRAE L - LX, &
ERRICB - THEHEDOBIZ R SA Tzl & Lt ah 5, 4D Condition #REIZL,
MAROEREIHE LcERR & 2FRKISEROBRLEERS D X 5B bhb, 2iEL, BEMNIZIE
FIRHEROR L BOETICHMERD Y, TOZ LRMEEIEECHOLI TV S,

DAFOUMFE ORI (& K IZHFFIZOVT) X, ML HEAEOTHBRBEEE T BIE Ui BuiEs
—BBHIROBEE, BEXOXE Y H7z, KEOER, BEIOHE, TOMDEICOCTESEROB LT ES
ErLXo,

VI % 3

T ORBRT, BEMHEE OREMIVIFEO—BE LT, SEMATHRICHTBMEERKICOWT, 54
MELILDOT, TORERELVELD, 1, B2REFMEFIRELTHRELLZLDOTH S,

HBRHOBME

1. BB IEEE) | EESERETFEA O, HPIEE T BIIBARMAIC R 7o ARBIIHIR
EWRIBRERBENOEERTH S,

2. RBUEHHBIcHE  BREO EBtEICH Y, 100 ASOREFAARS & LD 5. Z Ofif—
HWREMIOEZABEREML L o72RB D, KEFOMKRERELIDOT, FARBARILE VKA
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Appendix : List of plants on experimental area.

bl £ Name ¥ £ Botanical name L5 Mark

4 % B E 8 Grasses

a = H v b Agrostis palustris

Y = A ® ¥ 5 ¥ Brachypodium sylvaticum

4 v /7 # ¥V ¥ A Calamagrostis langsdorffii

-4 v / 3 vl Diarrhena japonica

LR A FY gy vry Glyceria leptolepis

) x 3 H ¥ Muhlenbergia japonica

A 7T v K = Phleum pratense

+ bl o~ v 4 Poa pratensis
4 ¥ ¥ Bamboo grasses

3 4 e +# Ea Sasa nipponica Bg 1
A 4 ¥ Sedges

e 7 ¥ v A 7 Carex Augustinowiczii

7 * A b C. breviculmis

7 7 A o C. caespitosa

A 7 I A vV AR F C. foliosissima

e X v 7 A F C. mollicula

e Ay v 7 A F C. planiculmis

* A& H o AR F C. rhynchophysa

1 Juncus effusus
WM Dicotyledoril%ursb .
= v + ¥V H 7
4 2 v v g v

Aconitum yezoense
Actaea asiatica

Adenocaulon himalaicum Dh 1
Adoxa Moschatellina
Agrimonia pilosa Dh 2
Amphicarpaea Edgeworthii

~,
N

Anaphalis margaritacea
Angelica genuflexa
Aruncus sylvester
Artemisia montana
Asperula odorata
Cardamine leucantha
Carpesium abrotanoides Dh
Cerastium caespitosum var. ianthes Dh

C. divaricatum

N E R
4
N,
_\ﬁ-
<
u
&

Circaea alpina
Cirsium kamtschaticum Dh 5
C. pendulum

C. yezoense

Chenopodium album var. centrorubrum
Clinopodium multicaule var. sachalinense

\
N
ql;ﬂ-chmmmﬂl'q'\‘kuQ‘\’}'—\\‘.&lﬂ'u\‘“‘\-}"“’dT

Commelina communis
Cryptotaenia japonica
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2% £ Botanical name 5 Mark
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Cucubalus baccifer var. japonicus
Cynoglossum asperrimum var. yezoensis

Elsholtzia ciliata Dh 6
Epilobium cephalostigma Dh 7
Erigeron annuus Dh 8
E. canadensis Dh 9
Eupatorium chinense var. simplicifolium

Garium spurium var. echinospermon Dh 10

Geranium nepalense
Geum japonicum Dh 11
Hemistepta lyrata
Heracleum Moellendorffii
Hypericum tosaense
Impatiens noli-tangese
Lactuca Raddeana var. elata Dh 12
Leibnitzia Anandria
Lycopus uniflorus
Oenothera biennis Dh 13
Osmorhiza aristata Dh 14
Oxalis Acetosella
Pachysandra terminalis Dh 15
Patrinia villosa
Petasites japonicus
Phytolacca esculenia
Picris japonica Dh 16
Plantago asiatica
Polygonum longisetum

P, nepalense

P, nipponense
P, perfoliatum
P, Thunbergii

Potentilla cryptotaeniae
Prunella vulgaris var. lilacina
Pseudostzllaria sylvatica
Rubus hirsutus

Rumex Acetosella

R, obtusifolius

Sanicla chinensis Dh 17
Scutellaria kurokawae
Sedum alboroseum
Senecio cannabifolius
Silene foliosa
Solidago japonica
Sonchus asper

S. orachyotis
Spiranthes sinensis
Taraxacum spp. Dh 18
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f % Name ¥ 4  Botanical name L5 Mark
7 o H 5 = Y Thalictrum Thunbergii Dh 19
¥ 7 5 5 3 Torilis japonica Dh 20
A T ¥ F Y A 7 Y Trifolium pratense
yom Y X7y T. repens
= v 4 3 5 Urtica platyphylla
I Y = A I Vv Viola Selkirkii
4 + A N v V. verecunda
+ = ¥ ¥ 5 a Youngia japonica Dh 21
7 F vV v ¥ v Gentiana Zollingeri
B PR Monocotyledﬁx;gg:
F 3 v Y v =V =7 Allium victorialis
F H ¥ F F Gymnadenia conopsea
F F A F K v v Hosta montana
172 23 2 Y Lilium cordatum
*+ = 2 ] L, lancifolium
~ 4 X n Vv v Maianthemum dilatatum
= i A 5 v Oreorchis patens
F oF ¥ o= o F VY Platanthera sachalinensis
+ 4 7 = F =2 =m Polygonatum odoratum var. Maximowiczii Mh 1
= v v A4 v 9 Trillium Smallii
S 4 4y Veratrum grandiflorum
% & ¥ Ferns
F Y N F 7T Botrychium virginianum
v 7 x 7 7 ¥ Dryopteris austriaca
*+ > & D. crassirhizoma
e 2 o & Lastrea Thelypteris
7 v > o Matteuccia Struthiopteris
&% N % Shrubs
2 W + v Actinidia arguta
A £ 7 Aralia elata var. Subinermis
vy v v X ® F oF Celastrus orbiculatus
= b4 ¥ F Euonymus alatus
/ Y v > e Hydrangea paniculata
= b v b Vv H, petiolaris
= Vv ¥ = o~ F Lespedeza bicolor
2 A v 7 v oxF = Lonicera chrysantha
4 P4 74 n N Rhus ambigua
= a 4 =+ = Rubus Idaeus var. aculeatissimus
= ¥y = v }r = Sambucus Sieboldiana var. Miquelii
F a3 v kv I3 v Schisandra chinensis
4 174 ¥ 5 3 .| Schizophragma hydrangeoides
A ¥ F S F A < F Sorbaria sorbifolia var. stellipila
R ¥ F v ® Y & Spiraea salicifolia
¥ < 7 K 4 Vitis Coignetiae
B AN HE Trees
~N Y F N H = F Acer japonicum
4 ¥ ¥ H» = F A. mono
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fo £ Name ¥ 4  Botanical name iE5 Mark
¥ < E 3 2 Acer. palmatum var. Matsumurae '
Y ¥ = o~ vV ) * Alnus hirsuta
o~ v 7 * A. japonica
& Va # v 2 Betula ermani
b2 74 bl v P B, platyphylla
v X A4 A v A B, Mazximowicziana
- v b4 N Carpinus cordata
7 V4 7 Cercidiphyllum japonicum
3 X ¥ Cornus controversa
v Y A + Euonymus oxyphyllus
a V4 5 v ¥ E. Tanakae
¥ =~ b+ 7 * X % Fraxinus longicuspis
¥ X 3 F. mandshurica var. japonica
* = 7 W 3 Juglans ailanthifolia
~ J ¥ Y Kalopanax septemlobus
v o= = VY Maackia Tashiroi
* P4 B 7 D4 Magnolia kobus var. borealis
+ * 7 * M. obovata
¥ < Va v Morus bombycis
7 4 & Ostrya japonica
* ~ X Phellodendron amurense
I A R A Prunus maximowiczii
*+ ¥ = ¥ 7 P, Sargentii
v y ¥ 77 P, Ssiori
3 = 5 5 Quercus mongolica var. grosseserrata
A a vy o+ F Salix Bakko
7 = * 5 o Sorbus alnifolia
+ + el < F S. commixta
~ % F A Syringa reticulata
> + J * Tilia japonica
* A AR F A4 P 2 T. Maximowicziana
~ v = v Ulmus Davidiana var. japonica
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Studies on Management of Forest Grazing (Report 3).

Sheep grazing in artificial conifer forest in Hokkaido.

Farm woodland and Range Management Research Room,
Forest Management Division, and Range Management

Research Room, Hokkaido Branch Station.

(Résumé)

This is the third report concerning the management of forest grazing. This paper deals
with effects that sheep grazing in larch plantation influences on 1) growth of planted seedlings,
2) transition of vegetation and 3) animal growth. The research was carried out at the Kushiro
Experimental Forest of the Hokkaido Branch Experiment Station at Shibecha town, Kawakami
county, Hokkaido. The experimental area formed a gentle slope with a dip incline of about
10°, and when the research was started, there were about 5,500 young broad-leaved second
growth such as birch (Betula platyphylla var. japonica), oak (Quercus crispula), ash (Fraxinus
mandshurica) etc. per 1 ha. Thus, undergrowth was very poor with only scanty quantities of
Sasa nipponica, sedges (Carex spp.) and forbs. In 1957, 12 ha of experimental area was clear
cut, larch (Larix leptolepsis) were planted 2,500 per 1 hasin the autumn of the same year.

From 1958 until 1962, corriedale were grazed on this land. The grazing system was as
follows : 8 ha for lightly grazing pasture; 4 ha for heavily grazing pasture ; both of the paddocks
were further divided into four pastures whole season (from spring until fall) pasture, spring,
summer, and fall pastures. A group of 8~9 head of sheep was turned out to graze on each of
the paddocks. The data from 4 years experience indicate that the total number of grazed
sheep were 1,000~1,100, 320~340, 340~360, and 330~350 head over the whole season, spring
summer, and fall pasture respectively for the number of 122~128 grazing days yearly.

Development of sheep.

Growth of grazed sheep was normal, but those having been put to grass for the first time
did not gain satisfactorily. The sheep which was pastured as a yearling and grazed for four
consecutive years since then gained 135 g, 48 g, 49 g, and 50 g daily during the first, second,
third and fourth years respectively.

Judging from this data, gain was normal for a yearling, and a little less when it became
over 2 years old. Grazing intensities did not affect the growth of sheep. There was no difference
in growth of sheep pastured at two grazing intensities. When 50 kg of sheep’s weight was
indicated as one unit of 1 S.U., required areas for 1 S.U. of monthly grazing were 0.155 and
0.157 ha for the whole season and seasonal light grazing; 0.082 and 0.089 ha for the whole
season and seasonal heavily grazing. The ratio of lightly grazing to heavily was 1.0:1.9.

Reaction of planted trees to sheep grazing.

Larch young plants were damaged mostly by browsing and trampling. Rubbing damage
could scarcely be observed.
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The damage to 2-year-old seedlings caused by sheep grazing, was 24 % on heavily grazed
pasture and 50% on lightly grazed pasture. There were remarkable differences, however, in
the damage done to 3-year-old plants : 25% on heavily grazed pasture and 2% on lightly grazed
pasture. Plants four years old and over were scarcely damaged at all.

Heights of young plants were about 120, 180, 250 cm for 2, 3 and 4 years old plants res-
pectively. When correlation between height of young plants and sheep grazing was observed,
the damage was most intensive on the fall pasture due to the decrease of forage, and least
intensive on the spring pasture. Intensive browsing had a great influence on the height growth
of young plants, but there was no remarkable correlation between percentage of dead plants
and height growth.

Thus, on all of the lightly grazing pastures, young plants grew as normally as in ungrazed
forest, and on the heavily grazing pasture for the whole season, summer and fall pastures,
plant growth was. very poor. On the latter three pastures, plants were severely damaged.

Young plants planted in the neighbourhood of such places as a shelter, roads, and fences
near which sheep usually gathered, were most severely damaged. At these places we' found
young plants in abnormal forms, for instance, in spherical form as if pruned resulting from
severe browsing, and from these young plants, timber production could not be expected.

Reaction of vegetation to sheep grazing

There were 127 species of herbages and 14 species of woody plants on the experimental
area. Among them about 100 forb species were found. Annual plants and plants having D:
type of migrule form (Dissemination by adhesive organ) were considered as undesirable plants
in view of keeping health of pasture. The frequency of annual and D: type plants were 12~
15% and 19~25% on the lightly and heavily grazing pastures respectively, with regard to the
transition of cover of undesirable plants, the number of plant species which increased or decr-
eased or remained constant in the transition were almost alike on the lightly grazing pastures.
A great many undesirable plant species increased and became denser on the heavily grazing
pastures. A

Yields increased on each pasture, but this was attributed to luxuriant growth of forbs.
When forbs were divided into desirable and undesirable groups, yields were more plentiful on
heavily grazing pastures than on lightly grazing pastures. This was because there were many
more undesirable plants on the former. Accordingly, heavily grazing pastures were at the state

of fair or poor condition.
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