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I MO BE®

EfED TEHEEC BT 2 HBHME] OHRE DWTUL, T TR E 135 (HMERRSHERS
No. 139) I\ TikXizo BT B biE, KRB LOTHAD 53 5FIER, HATE) (browsing)
CEDTEARINDZ 2N, BLolt (trampling) ®7c3 b olF (rubbing) R TE\HD
b Do ZL T BOFKEDITE) (behavior) 1%, KFOWHE, MKOMS, BKKOEE, HFORT,
HEEDHE & B, MARDERRY, HEROMEL O FERC I>THHINS b0 rELS. bhbh
i3, ERAIESR F CRRXAEFEROMHEY O EEDOBEMICH\ T, LROEER L AL
EroBREHELMIL, BERASY S OBRNBHEDLA TS0 X 5 ishith OBUBEHT% HEL
TR, KHELZER LI DTH %o

L HIEAPFROMILIC OV Th B I\ TR~ 7et, TR LTS (AREAR) LiEE (=
) F ) &L DB, e UTRRRERE ATHEZ R, OKEMRALN L&H4, Oty
AL e B4, OEEEBMRALMN LM, @HEEMATHLMEED 4BELY & Y b1 ZLTORD
WL, AFRE X OIHEEC R\ THRAMBLIEES LBFE L TENT LD TH . i, OIROWT
RIBFS2EE D HAFEI BT B TEAFTH Y, D 3 RBRMS OV TUIBHKESIN 2
DFRT—~L L TLIBTFLNIIDTHSD I HKEFSEE,HLOITDOWT, YFPOMET—~L
LCHIERERDY B, BEEAFRTREWCTESH TS %,

BLED X 5 e dEkEE, JtimEhInc i) 5 EEMRREMCHRIbY b 2, BREAEFOHKE
Tl ol RREREIRD £ Db DTH DA, WRRCRMR EOfi0%L, F1H DO X 5T
BREEFTID Z ENTELL DI L L, MBI AICIEL &5 5 JREER = kb & (B O 5ok
OWTL, —ROBEREY 5D LNTELDOT, TIRE2HRELTHELLLDOTH %

KR EOEMCHIY, Ba TEREL RO RKEEIT R INE R E 5 L O MO WA B
BEEHIMR B BEAREENHSR), TUBPABEERSIVCIIFRESRC BHT5 L b, R
Bl h BAEEY 52 TO KW SROLREKREIRE, FERERR LREAEERER
CHELERT D, ¥h, YBROBE, WREDMNEIR GHBEZSR), TIEEXSH E)ISE
(BEREAABTESR) S IO =SSR GUMERLHINRERD), SRR EEEEERTED
To B L A e EF I R BT ARETH B, nks, RBRHIMAO 5 EMIici 2T, B
BRo4e %L WKW BRFERER R LB 5.

T RE M OMER

1. f B

KRB, RO RHHI 18km OILHIHTEBRICET bh T 5 YBERRRHIC 5 528, ZOH
BRI ERBILRHEERCEL O %5, £ L TRREIK ¥ REERIMINC, FHEX % 2953
FHEL 1R,

2. & 15

FREM 2 RE LI S BFRRRIIC 51T 5, BABI~MEOBIER LS 1 BCR Lic. HEHIMC
blcd 6 ~10ADKEIL, BE 16~24°C, BEK 6~17°C, $¥5 12~21°C TV, FiHBOBEFRTD
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H1k iﬁk%ﬁi(w%ﬁﬁbﬁﬁiﬁ) 136 Arhah 108 R E THBBIRRI T A 2 &
Table 1. Temperature and precipitation. LBAT, BREERL

A BESE BESR| KB KB 5 4 0 0og

Month | Min. temp. | Max. temp. Precip. :
) —10.1°C — 2.6°C 117..8mm KRBT BERFPH O AET 5 KT,
2 — 9.4 — 1.2 57.9 REBHMRIIEREDIZ & A RS KEDE K
3 4 — 5.4 1.6 62.2 1}, B 60m T, FICE L TE b T 500l
4 1.2 10.7 70.4 ) - : sy ;
5 6.5 18.0 54.5 BLT5. RipthorpREICRIAE 32 2 5DE
6 10.6 19.1 112.4 RVFEML T Bo Z OIIITEREAN L, BN
Z 15.3 2.1 1500 s ARk % % SRR TS 5o FIOFIHI 100m
8 16.7 24.4 151.0 . . _
9 12.3 2.3 192.6 DiEMME 7T CEREROBS T %,
10 5.9 15.7 112.3 HEITS 4 BIERE, LEELR A Bow BT,
1 — 0.3 7.7 74.9 B Bo B, Be Bpth b b, JEHEC 2 AR
12 — 6.7 0.7 123.7

A% 10em P44, BJBiX30~50cm ¢, +EIIEELT

bbo TEBHIZEGEDOERANELT, BAREITZEHLDTE

4. M b

ZOHIR—HIY, KIE7~9FcEEY - Strh, EEBFMICIZIE—E VIR L REEE R Ha K
WA TH B, RMENCILEEC LEBROBER 2 20 b F~ Yy BRI SHBL T %o KR Y
FE, ¥F/F, A XY, Aeavig Kb REETE 5, FOMNI6EO RERMIEEL, B
%\ COMEIBRFEROILTIC bW, 7Y, 233, =V=/ 3 COJBRMHTEL Y, —HEE
RO b Fvy, =V i OFHBRIIZIE S OHESEIRE 2 SR BDOT, FHOBMEAEELT
Who

AR X 2 RIE Lm0 O ML 5 2 RICR Lic. Tinbb, MEERE 15em LT OMiEARS:
KBD83%H Ld, KEG A 24em LUTFCHBH, M X v eh, KEBEANSDPBEELTHRD, FF~
Y ORRESBNHINS 2 L b %o MAREL 1he Y7z b B 2,424 K, HEITFH 189m®, £
EoBEORAT ARER_KKOAREL LT, HEBYENKETS VW2 X 5,

5.k R fl 4 ‘

—WOBHIIIZ 7 <4 F 4535 L, FRRBFHCITIF > <~ FHREEE DL DT 5, KEDITR
RO L M IE =V 1 R 7Y, =V 2 XY i EOERERDOER SRS 528, itz v
FVY, TAXALYY, IR H, VX, CavevSTR, VRILY, AUHFTF I EDEY
DOFE T %o

M SERETE & RIT

1. RO

MEFBLEERIC SR L, BE L% H i IRFEFHEEY L ot Tinbb, #95.8h OEHICIHI=DT
B L2, BUERBOEENS X 0K & L CRERO#20% 384 Liz.

BAROKET Lichiiiue 5 RBRBIK A RE L, SHM BAE, BREL COMRYHRT, chooll
RN ERRE O EFIS2EE F TIRSET L
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Table 2. Forest types before clear cutting.
=
%E 2l B & Mo & B & om B.H.D. %%:L
Mark |  Tree spp. 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 |To
T2 |+ ¥ = v |6 20 14 4 2 2 2 2 2 2 2 10 2 4 8 2| 146
4 0+ 4|14 4 s 2 2 2 30
T 8 |+ 5 # = | 14 70 9% 70 50 28 26 24 2 6 8 4 398
T2 |v + - + | 64 44 38 42 32 16 28 8 6 8 4 2 6 2 300
T 3 |42%5=5|100 82 26 26 8 4 2 4 2 2 2 258
T21 |+ # < F | 58 58 4 22 12 6 2 8 206
T24 |4 v = w |46 3 18 10 12 2 2 8 4 2 2 136
S ew s 5|12 14 18 26 12 10 14 8 2 116
T17 |vwyv+2s5 |3 38 32 6 2 4 2 2 116
T23 |~ 4 = L |14 8 12 8 10 16 10 2 2 4 4 2 2 4 | o8
T 9 | a4 rxv= | 30 26 10 6 6 4 82
T18 |3 % + 5| 8 14 8 12 10 8 6 2 2 4 2 2 78
Til |# 427 ] 18 26 10 4 4 4 4 2 2 74
#Ofh (Others) | 64 68 54 52 36 16 30 22 24 4 4 2 6 4 386
E OB
Coster 82 24 20 4 2 2 4 2 2 2 4 10 2 2 4 8 2|1
PaS=—13
,15'0217'1‘\%‘ fﬁardﬁwmﬁ 458 478 362 284 194 118 122 86 40 24 10 24 14 18 2 6 4 4 | 2248
Ti{'aj 540 502 382 288 196 118 122 88 40 24 14 26 16 20 6 16 2 2 8 8 6 |2424
T HEH (m
St 3 #f [Avelage height 4.5 6.3 7.7 8.9 10.0 12.6 148 15.516.2 16.8 17.4 18.018.6 19.219.6 0.2 20.7
Conifer ’HVolf;ém) 0.41 0.29 0.48 0.17 0.13 3.46 1.38 0.84 1.01 1.19 2.79 8.10 1.87 2.13 4.81 10.61 3.03| 42.70
. SE 3B E (n)
J5 3 8 |Average heieht 5.9 7.8 9.3 10.6 11.8 12.8 13.6 14.4 15.1 15.8 16.4 16.9 17.5 18.0 18.5 18.9 20.1 20.7
Hard wood ’MVOlume(’”) 2.29 6.21 9.05 11.64 12.42 11.21 15.74 14.79 8.88 6.74 3.45 9.98 6.99 10.55 1.37 4.72 4.50 5.70(146.32
o = 3
B B MR WD 570 6.50 9.53 11.81 12.55 11.21 15.74 18.25 8.88 6.74 4.83 10.82 8.00 11.74 4.16 12.82 1.87 2.13 9.40 10.61 8.73(189.02

Total volume

CHEXREGWHERER) B ¥ BOUPF Y LHEASTWGR
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2, HERE

MMARCEFRED HARGARBMSL A, AEd RRCE 1 BAKE15H A Th Dok, KisHik
DRBTIZMEATZH S B TICKER Lichs, KRB CTIEANSBEL Ak, 2B Alddn A (B 4mA
BHI6 » AR WAL SO 4BOBBCE L, 1#c 18T o, 18 3EHL LT
B Lico BB X OB REABSCOWTUL, HiHrBRIhicu. iRiskiEy b BRARKS
¥ COMM, HEYEARRRCHELAEL.

3. BEOAE (RERKRKOMES)

BB O\ TOE 2 hicks UYL TE, $1REARTE M, KRR TRIFRSERL oM
HEC X oC, EEOFHRK (EEORMK, FEHH, RMKEBO © 3B L&, >&¥FD5HK
BEE Lo

O BE—2FHK@EL2KX) 6 A20A5 5107108 ¥ TOHME, BEORMET 5.

@ BE—FEREEX) 6 A20B2:5 7 A318 ¥ TOHIH, BEOBEET 5.

® BEE—FHRE@EX) 8 A1H»5H9 AL0A % TOHIM, BEOBIKET 5.

@ BEE—HMHEBE@KK) 9 ALLA2AHI0A10H ¥ TOMM, EEOBME 5.

® EE—2FEKE2K) 6 A0A»510A108 ¥ TOHIM, EEOBKET 5.

t

BER
Li ight~ Swtmner

BER
Light-Spring | *

B K
Ligh?- Fall

77T 8 4k # Forest stand area
[ # #& E Exclosuve

[T MEESR Permarent plots for trees

e
010 20 %0 A0m 4 AR Permanent plots for herbaceous
vegetation )

R F Gates

FoN RBRHEK LHEROKEERN
Fig. 2 Map of experimental area.
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H3R BFRBREXOEE
Table 3. Area on each pasture.

RBRAXKE |KR@&| g & s|@ & sl g x| ZEXER
Pasture Area Exclosure £ A
or grazing
2| - in 2| N 2] 2| 2
Lightly-Spring 7,320 7,020 100 200 7,120
>4 -] X
Lightly-Summer 8,120 5,700 2,200 ) 200 7,920
#® J X ‘
Lightly-Fall 7,100 6,780 120 200 6,900
3 £ X '
Lightly-All season 22,610 17,190 5,020 400 22,210
= % X . -
Heavy-All season 12,790 7,490 4,900 400 12,390
5t Total 57,940 44,180 12,340 1,400 56,540

U EDABROFI, 2FKR T2 #7320, BERK T 1 2B730, 5 7 B OZHRK 2 BT 7o
ERBRBE ORI L OBMEORRTLH 3XRF IO 2RICR L. Tibd, BERKIZLFHRDO
B 187 ) 2he, BEERRTIRIAOES L LT lha Z4E L, HHBLZOMOBRTERT

Eimotse Lkedt>T, BBBR ST v br—A%THZ 2k Lo
4. R R
a) MK EH

FERORBR T, FRBBECABT 543 1M b L OFER & S EE L Tess, KRB TEH
o 1 B2 TRO FHBREN R EICAGBHK L, BX S LIk 2 EE L ik 2 2 foo S HUITEERTER 4 B
(28 T, FARATRLERRENSHETEHY, Lird 28 1B LT8R AELicdE, &
DX 5 1 FEOFHRAH 6 WEBRMEZFE 52 Licie2lcbDTH 5o

BB Bk & U, SELSNIRS Lish ot
b) Bk B ¥ & B

BRI 5 L BOBMBEIL, 14 (19574) r 24FHIX1[ES5 B L L, @FKETIX5 ~11
H, FHHEXTIE1~5ETRFTLICA, 3FELAFHIIEDBHIERD 1 B LRA BHMETS
Do LIcAiDT, E b 2FEXIX14~15H, FEHX 4~ 8EIT, SR BB Ticbitic.

HEDX 5 ABD BRZES L TORBIEFE 4ERD L 5 ThH b,

B 1 4 B0 £ BRI X OEPRHEN O B ¥R B L CAKBRA R T a5 b 7 A26H 1 L
Fotesd, FHREK LU D—RECEE B Vi, 248 B D BERIAS X O TO B R A&
bitcs L LEEED X S e, & OHEMICRBIESEC AGBB L TW5DT, H4RCRT X 5 i
BE & s )

BB B B BRI D05 WM T b, RTELR D39, KSIBEKKD63% L7 2T 5, —
B 3EHOHBBE DD LB HL B2 T D, FPHC L THNERRD X S EBRX TREED
430, BEDS0H, FHHXITI9~20H 27D T %,

HRERIEPEC LT, 23K CREEOSCTICH LEEIT 100 3E, FEHHKIT39~408RL x> T
Who Zhkhaiic b I L THIUTERIH T, BERKII45~568] (£FX458, FX6HH, HEX498E,
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B4R £ K K o #F
Table 4. Yearly grazing

14 H 1st 24 B 2nd 3
woooK A& TR0 OB FERHORE.
razing razing ota
Pasture period day head .
(€D) @ [©) 1 @ [©)] D)
% X H H i1
Heavy-All season 52 25 50 98 45 90 115
2 X .
Light-All season 58 31 62 108 55 110 112
& X
Light-Spring 6 6 12 36 25 50 41
X
Light-Summer 36 15 30 36 20 40 39
% X
Light-Fall 3l 15 30 31 25 50 31

KIX56E) ThBH2, EERKII6HTE Y, SREERKIL, BL2XD53%H, ¥ BEX LEKRKD
HTNI2B%E TH Ol EEOPNFFROREE LA, R0 Ak L B —8c 3EARS DL D
SRTHBH, 1EHEXRFEKREL DDl

TR LA kX, 195741154 B CRUkZ BEIA Lz 4 BRD 40D 4 EMO RN TS 555, 44 B (19604 IiT
SELeFERZ BN DT B Tibb A6 #» A AKX, 104 ATRKLI, Z0X5k
ABOFHNELKICHE46HE, BeXIc498, BRKIC24EE, BEXI 208, BRRKICITHEEE S i,

FRBRTELED X 5 RBEE A L2, chi ORI L T 5709 he ¥l b BEEEE% &
DHTTHE 5o FTHECK O CIETSESLRN 1255, EeK625H, EHFKO5HE, WEX63HE, &
KX68TETS v, BEKRIIEERX OS50 KRiT(E62~688H, EETIL 255D 1258 Th Dl L5
REARBRTIE, B X 5 CEERIX 236988 CRIEMOBEERKICECER LY R L Tk b, KRROEER
R1245~568R T, BIEROEEEKK OIS0 & EE DT B,

IOL5E, ARRCE W CREERK L BERKMOMKEROESERE LT\ 5. K2z
TIXEREDNSHE VML OT 5, ¥, FROMBEER L KL TR Th, BEERDL LANHRORE
B LEVCRIETS 525, ZORCOWTUIILI MRREE L £ 10 THER OECE TR
B LAV,

5. REHE

1) BBERECOWT

A, KERE - AR (6 ATH) LiBHE (107 LAD, Lo di (8 A LA & £HkED &k
BEEAET 5.

B. hRWE- A6 AH 5555 ROM, #2 » AMRCGHE, *&, WO 3L RET 5.
Fic, R TONS» AKX 3|02, KagR, Mg, FE, EAE TR 458, @108
IOV THIET o I ARER s X OFhRs & BRFIRES Bl & > CH77e 5

2) FEAROWT

A, FE LB

IX1m QEE= F7— ME2X12, BEXT7, BEK6, BHK 6, ELKI0, SKXI5, 56D
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R OB K K E B
performance on each pasture.
% B 3rd 44 H  4th B % B % ® OB W %
Grazing day Head
5t E G “f ERY ha X b
l @ @ o) @ @) Total Average Average [ha
i 55 110 111 6 ¢ 4Z§ 171 43 342 86 69
|
! 98
@ 64 128 108 9 0 199 50 398 100 45
' 25 50 42 24 (22? 80 20 160 40 56
2 44 39 20 (238 77 19 154 39 49
20 40 29 17 (1% 77 19 154 39 56

EL, HE6 ATACHET 5. WEDOHHEIANHL AKTHL 2,
B. B B

0.5%4m DEB= 7 — b, SKEIC20~30EREL, HEKEAKINC, BKEILT A FHCHE

Thbo
3) MFioWT

; VifERaS, S DICHKIR D 7 % i T2408 & L

T%. ¥h, BERR T2~ 4E, 2FUX TR AFHCEERYAE L. WED HHEILHHR L R

HAET =y b 10X2m DT ry e, BLKS5, BEX, BER, B#%K, B4R thths, &t

AEMR BEFEXKIZCOXOKKER (8 AL r HFEOKKF (10A LA, BELBEHKKILHhT

NORXOWHE, £FEXIL9 A TACRE L.

WERE WEE, WFEAEK WS, SaRFAN REeR, HEcdmEkE s,

v HERmREER

1. BPEoRET

BIRED X Sz ORBRTIE, #5180 & 5 KB EBHIR P AHRKICEEL Tk b Y, BRHTY

DTERER 2 AECEH L T2 LK OTHIRO L S, EEOBM LEEOHK L ORFOE

BTh it L
1) RBREORNR
A. REORE

B, KRRTIERDZ LN TER . LD T, BRSO REERLERBICYIDT, =DX 5
RBBAE TR SO RIEORER, BERFC DRTLEOL SR L R LAh L\ ) RS TH

BBRAIRRIR T D540 A T, BRLOBOELI s BERRBL T 1. REFBYEE LR

D2 E\ErBENE, OFDX 5 ThDo

i a) th B ABEEO BRNAELS 5 ROR Lit, #7288 LGk by, BEAEMEDO RS

Hilif r KB L TR =028 SETH 5o
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— . {400
/__________________300
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100
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o B 2 5 30 & 40 45 %0 578
Monthly
#HI3R HBEOEERFHM L O LK
Fig. 3 Trends in cattle’s weight,
sk A & B &% H o
Table 5. Trends in cattle’s weight.
~. A &
>~_ Monthly
~ ~. 15 16 18 26 28 30 38 40 42 50 52 54
BHRAES
Cattle No.
No. 1 | 169 185 240 | 335 351 414 | 447 478 500 | 578 596 622
No. 2| 156 172 221 319 340 405 468 482 514 | 471 494 528
No. 3 | 166 180 228 326 353 413 | 448 467 513 | 435 480 514
No. 4 | 158 175 215 283 307 324 | 367 388 392 | 481 485 493
¢ ¥5 Average | 162.2 178.0 226.0| 315.7 337.7 389.0| 432.5 453.7 479.7| 491.2 513.7 539.2
B ® Now | BIEAK | Mm2EAK | #£3 EAK | 84 HAK
Ist grazing 2nd grazing 3rd grazing 4th grazing

g6k A #® A # R

Table 6. The trends of the value on the measuring units of each cattle,

WoE B | EhES A #  Monthly
Measuring units | Cattle No. | o 5y 58 33 338 42 48 50 55
No. 1 105 111 116 120 124 127 127 131 131 131
t* # | No. 2 98 105 110 111 119 120 120 123 123 123
Height at withers No. 3 103 110 111 117 120 122 122 125 126 126
m) | No. 4 | 102 106 112 115 120 123 124 125 125 128
No. 1 | 135 146 159 172 182 188 194 207 208 208
K9 B | No.2 | 132 145 153 171 179 190 190 190 190 190
Heart girth (em) | No. 3 | 135 147 157 170 178 183 190 190 190 190
No. 4 131 139 149 160 163 169 183 183 183 184
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Filabb, $1ROPMOBMERKICHEKINIFORE L IHEAKOERERL, 52 EHOBIK (A
5265 B) CHEHEY AT HBROFICIIGD%. £ LT 3EDOHEK (38~424 ) Tik 1EHZ KRV THho
3BHIL 450~500kg 27gah, 300~420kg DIEXBEFOHEAY LEbh, HF 18I HCPBEERNKE,
Sfze Lin LEMOBUK (50~54% ) Tit, ¥ ridigREamLis, 18 (RNERE) £l
HEEHNSL, 50 A THI 580kg, 544 T 622kg %L Tl io

20X S RARRICH s, 81 BABCERFCETORFTOS ME Al 3 ThHo, &
2 EOBER ST D 22 LIEWICEBE L, A#38~400 f CEE¥ED 450kg ICREL, 35 1 ROBERX OB
ke L IR EREE 7o £ O,

b) k R #RO>BH, K& LBECOWTHRIUE, GRS 1 ROBEG L D H0RENI S
R bhicht, IERRRHEOI R R LItV X 5o BMEIXHECRRROANET EEHD, 162
Bhb54nBETEX DT (6.

B. RBRE TRORBRERT

a) ff E RO LI, BREMAEMESOEREE 450 by 101338~400 A GEL (1HEXG 50
#A), 547 B ORI TRICIL 490~530kg Thotcht, 1ERIL 622kg T, HHHG L b ERYBIL,
L IHEHIRENREChH O,

BTR BBETROGBR (m) (AE545 H)
Table 7. The value of measured cattles at the end of experiment (cm) (54 month old).

mpas |6 0| 5w m|w m|w om| R & | meE | wom | 2mE | g @

Height int of Width | Shin
Cattle No at | Do er | Heart [Depth of Width | Length | Width | Width | of pin |circum-
a | wither T girth | chest |of chest|of rump| of hips |of thurlsr bones | ference

toischum
No. 1 131.0 160.0 | 208.0 78.0 53.3 55.0 59.0 52.5 39.0 19.0
No. 2 123.0 150.0 190.0 68.3 53.0 49.0 56.0 48.0 37.5 18.7
No. 3 126.0 115.0 190.0 69.5 45.3 50.0 57.0 50.0 36.0 18.0
. No. 4 128.0 158.0 184.0 68.5 42.5 50.0 53.2 47.5 35.0 18.5

b) 5 R HMMOWEMIHLTROLD TH 54, chif | HORREEITEXLOHE
(1959) & HERL THTHREN L, LA KE & WRAET TR L h BN RIFD X 5 kR bhic,
Fio, BMAEOGRELY S LD THD &, 1BUIEMAL L b EEEECEL T 503, o STIXREH
R oY% 01T 2R NV A=Y (Bl
BED XS, BBEBARERNCETRENSSNLL )T, FRBRKTOD5» § CHE
BRI Vb THIE B LR Ui d b oteht, 38~400 A CEEGEICEL, L ERK X OHE
b abhT, RRBICHI N ABHOBBEL, ERACRE LV e TEL S,

2) WHKER

L UEAR T3 X 518, RRRO X 5 GG G 13 s\ T X S &K COMGE
B2 robRg e ERBBHIMPR ST, FHXH HBE L THEBBAABT 5 & L5 4
HOkDT, RBREKESRICHL D TORGERDEBECIED Db\ A, —If 6 A THCEERE1E
®, 107 AR T LMOGEROE(LE RIULOED L 5 TH 5o
% 1 EOKE (BE15~18: ) Tik 18R h 64kg, 5 2[@ (26~30% F) T 73kg, & 3[ (38
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~42H B) Tid 4Tkg, 418 (50~54% ) Tlk 48kg OWEERS R LIz Zh% 1 HY/z hizous
THIUE, HE 1[I T61g, H2[E651g, H3M412g, H4[H 432g Lisd. WE ZhERESHEHMHGED

1 A% D G ER & HEBRL TR, #1EER (F#19~251 ) Til450g, & 2ME (B1~374H)
Ti 220 g, % 3[E (43~49» F) TixbIhic 56g Lig 2Tk H, BT OHEERIFERECK
T LB IR Bo

3) EEROWTORIE

BLEE 1 EE A #15~18, 2[EH%26~30, 3[E H%38~42, 4[E HX50~54» A O,
BOHRIER Lico L L, HBFRAAER GFHK) cEExhY, SAKTABKLZDT,
AFETIHE IO L 5, NEBLBBFDORE L OBRILE LD BRIV,
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DTELY, LAKELBENETE IOV L IKGZbhi, AELETIIARICHTHCEESH R
BRI ThH B NERTLZdBHA, RRREEZEL TOMGERD b LHHRRVE, HEGHRE
UL AES0H A< OV E TR 1ERM - ) T0kg IS, LIBUIHY 4Thg DREE B T LT,

2. BEICHT BHEEDRE

D HEHEICOWT

A. BEREWMOER

B LELLWET H7DOEE= F7— MCHE LIS, BRUTELHE LD, ZOIHE
FEH 99T, RAENBELY LD, I LCERE T FREEI0R, WFEHRE-0m, BTy
HOE, A/ESHE, vy E1E, v ELE0ESY D, WETEMEEII0Z Y DT 5, ¥
o, RAETREAEBIE, BEAKLE S|SB Lo>TW 5%,

D DHEY D RBREY DATERITE ZAUE, BULD 5 WIKIZ54~68RDOREY O MBI % 2 7c0t, FYHIK
THETE KBS NE 2 bhvice DERHIE OBIREA S od, FHEOFKRT L DL AL,
£E L HEINMTL HRT—RRITHEIM L T 503, BRIl ok 5 lRIX 3EH AN D L b SH DM
YoWBE R ZHRH L TERKIL 2EEN DL EHMAL, BEROBIIHER X v dFL &
bhic. ¥iz, BHD 5 BEMOERS E B2 Tied, BRI D TULSVOMEILL 528, BIFFRERD
BEREERLIEVZ X 5o '

B. BEEYH

LEHCOWTEREORRICER LA, £/ — 70k b AaBEL RO TANE, 2¥D L 5Th
%o

1 FPIESE, v AYE HBNEROARWIA—-TT, AR iKY, ¥=T v, <4
FA, L ATITRAY, TAALFRENREREL LThT b5,

WFEHMEE @ Fo=7%3, 7%, =VazxF, avV ), exroarktvinlox s BEED,
BFVRAIV, AHTAFIY, rUAF, L PIVRA, aVRVYYIY, TYVFVY, F5EY, 7
N=AY Y, =y 1Y AR YA ROEENLT b B,

EFREMER <A XAV Y, RAUFTYIVY, 2VLAVY, A4y, v, Favs
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Y=v=aIskERBTLN %,

o AR5, R=2UH, VUL, avvrvSeERENRBLRVFEL L THTbR S,

BARE, 238 =VA4RFY, YIVAF, IAVRAENF, YEUAY, ATVHFT IRERLTDL
b

BAE =l YFEER, AE2YH=F, IR ENBTFLRS,

2~3FEHIARH L BUGHICRA L TE Iy, iz O AR SHBL T2y
BMEBETHT B L0 TED, LEBBICHT ARG LIXAONT, L LARRIC X AHKOBRED
BEANEFOIOL ) HBREE IO LD LELLR D, Lt DT, KRRO X 5 /s 4ERDEUE
FEEDL L CHEHBOEILC S -2 BB E LD TN E Dl L Bbh b,

2) HEELOWT
A. FoZEf
s b g cate e b, F(LBELEZ T _AH a00) 0 bR LIRS, S

ERETLTCWART &L (B8R ThIXEIHREEV TNk S5, RBLEKER,D 4
FEROEHMICERIN TN 20T, Z OB TIRERIC X 2 HRIEE DB ORIIHRL b bhbh T
WAHrnz e
FA180~100% CIEHCEVGHAEAEZTTIDE I 27 7 A, 60~T9% Tohie o bD% I 5 AL
L, SORABL LU IR 7 AL IRTRICLFA 7 7 AL 223D, BELLTID
SANLIZ FANEDNDTCELLD, CELLTUYI 7 7 AUTOE N2 FARL T EEIZ 7 A
ANBALTERLD, DELLTIZ IANLOY FANTIEDRIOD ABHEL, FHEI LicE
BTIEoFDX 5 Thbo ok, LEDERZENLTRS,
7 7 A T (F80~100%)
o (260~ 79%)

B A(ClgEE I-IO, 4F I-1ID
B( » o, - I)
c( » oLF, - IA10)
D( » I, ~» IUT)

E2RK I1753ATRCENEL, N7 7ATRLPCHETHL . Tivbhb, ZORKD4FHLTH
WIREE R T RE DO RIBAE, YRNL60% AT CHEAMER. TH Db DT, HTFHHOBENHLND
X5Thbe

BeX 17 7ATIRA-B - CORENRERABECALN, T2 5 ATHALCENARE TS
D, ZOBEOE(LISBMTE,I DL SKADbN S,

BER  BEKLUAERERLTHS, 175 20BREchE b5, D7 7 AR dic
Vo Tinhb, SAESOBLUEDE 2 I AN RO TEIHEYH BLK L h b ST A1 B>
oy

BEX I1/75ATBEYREALCENARE, IL7 5 ATRCENS . Tibb, ZOKK
TR BRA LT AT i DB h S\ o

BHE BERIDVLILCZOEMIHL, I277ATERCEN0%%E LD T 5.
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Table 8. Trends in frequency of abundant spp.

o B

® £ K 29 b 7 K 2 ? X 7 h‘ X £ K B B K

Mark Plant spp. Light-All season Light-Spring Light-Summer Light-Fall Heavy-All season| Exclosure
Fx f *2 F F f F f F f F

Ist 4th 1st 4th ist 4th 1st 4th Ist 4th 1st 4th Ist 4th 1st 4th Ist 4th 1st 4th Ist 4th 1st 4th
G 2 * & x* X I H ¥ 33 33 3 7
Gl 2 |4 A v 7 A vd 17 67 1 22 86 100 20 71 50 100 12 52 17 83 2 44 20 20 3 11 40 60 14 44
Gl 1 7 #* A va 42 5| 14100 2 27| 33 67 9 23| 33100 5 25| 10 40 1 7| 20 54 5 10
Bg 1 7 < A W s 75 83 25 57| 72 8 28 37| 100100 59 74| 67 67 15 9| 100100 36 81| 74 74 26 47
Dh 5 Pl D 4 7 + 3 33 92 2 26 72 100 15 30 83 100 9 24 50 100 3 32 70 60 4 11 74 94 12 27
Dh 2 S v E] € * 7 34 + 8
Dh 12 4 ¥ 25 58 4 9| 29 29 3 9| 33 67 5 24 20 60 3 12| 54 47 8 10
Dh 9 b = Koy A 17 50 1 2| 580 17 9 13 20 60 1 3
Dh 7 e X Y = v 83 34| 43 43 3 10| 50 8 5 9| 50100 2 50| 10 80 + 14| 27 40 2 2
Dh 8 e XA A H v =3 ® F 42 6 | 43 3 50 3 30 5
Dh 13 2 F v K R I Vv 17 67 3 30| 57 8 5 43| 67 83 16 25| 67100 5 25| 48 90 3 34| 60 8 8 10
Dh 19 P R S A 72 72 23 22| 33 33 7 8| 33 33 6 11| 20 40 2 2| 27 34 4 2
Dh 6 b v P b 14 86 2 19 50 50 &5 11 35 67 1 23 30 60 3 12 40 60 7 15
Dh 4 13 b Y Y X A 75 15 9 13| 43 57 9 11| 83 83 11 15| 83100 11 32| 60 60 6 13| 34 47 4 7
Dh 1 N A4 a v v a v = 8 42 1 3 50 50 6 9 50 50 8 5
Mh 1 = 4 X i1 v 17 50 50 16 29| 29 43 13 18| 33 50 23 24| 50 50 19 24| 50 60 38 36| 67 60 18 29
F 1 * D4 £ 50 42 3 3 67 67 5 5
F 2 ~ = b4 & 50 33 5 5| 50 33 6 7 40 40 5 5
T 23 -~ n = v 50 83 9 24 |100 100 42 45|100 100 38 38| 67 50 5 9| 90 90 29 25| 74 100 13 19
T 5 v Z bl N 43 2 50 50 3 5 83 6
S 1 z 7 % + 10 40 + 2
\' 1 v o v A ¥ F * 42 67 2 5100 100 13 20 67 67 9 3 67 83 8 17 30 40 4 5 20 60 1 5
v 2 4 & v L >~ | 100 100 37 61| 43 57 17 25| 50 83 15 19| 83100 13 36| 70 8 21 40| 67 80 14 43
v 3 1 v H 7 3 67 67 20 15| 57 72 18 23| 83 67 21 15| 67 67 17 19| 50 S0 13 8| 67 74 9 16

*1 F No. of plots in which the sp. founded/No. of total plot X 100(%)

*2 f Average of [No. of sub-plots in which the sp. founded/25*%X 100(%))

* Each plot was divided into 25 sub-plots.
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X 173 ATRBELT, 7 7ATEALCENARKLIEDOTWS, Tinbb, BRIRT
WeWZ DX TIE, D2 5 AREDd DR ACHFENELLDTI 7 5ANEND, L7 5 AT
YD LR 2 7 ATED DD b D EFH L EOTCELLD LAABETES D, ZOKRKOE(LA
B fihbhicZ L 2RL T 5,

B. f o % ft

5 URICT b\ R R0 B o ¢ (ELEY 77 e 2 b 00 Yomiga b aHK
DHEYONTED L S THBELTCABH8R). FTFAELLT LA FLET LBE (24D
HEESIELLR VB MCEE T 1L ) TUuWafiaRd) XiiEL AR, #E+BRL LU, 5
EbL T FALERFELMET LBE@IEIEL 5T UVAHERL, BEIRSNCERBLITTERT)
IRTEE CH, BEXDHL XL, kI Didd, Fi I250H4L5 50, KRR THNIVLOT
BT Do Eio, FLINLBREFALICIDON, FHE LS 2LSHEHED TV BN RIMET,

LA EDA~DBEDOSFDIRTEE ZAUE, BlE L WERE TR AR b TAR 2BHT bR 51T,
BALASEECDIe, THARETIHX L LTEERRLIT DN, i, BERKR AR BERLT,
b s 1E3C, B ED 3EEANEMUEHAEZRL T 5,

“hiextl, E2KiZA-B-CO3HT6H, FALEERIIA- B DETIE BKRKIFAKCA
«B-DETC8EEAL L, ThbD3HEKIIUIT L LR THEADREIEHEC DT %,

3) BEICO2WT

A, KB o HER

a) & & K

BBIX 1m? 27 ) ORERD, 1FEHL4FEHORITWIEIRD LBV THD. Tibb, HHXL
LAFERRIEED 2~ 4{EOWMM LD T B, Livl, MMEEZIULS & b BRI X
DAL, BRI IERR -7 L LTI LTETCLSA, BRKIZAFERIESER LT
Bo BHKD 4 KNI GTE/LEZAVR A, HEIMD LATIBEKRR2H T b, BN hie2&
BELBED 2HENR0RP 5000 X S IkHR bt

4 5 HOBEBUIHI 300~540 KT, hr i 1 MOARE & KB L THITE 20~30 Zio &8, &
NLFTERORR M TEA FBEEL A Y HOBESB W LRI b L Bbhs, FhToFK s/ -7
E TR

b) 77— 7 HAL

(i) KR¥E o % 1t

LD IV — T34 FBEE (gr), AyHE (s, v+ (sa), DFIEEHEE (), HETFEYEE
(0, ¥+ (), EAE (sh), 23 vi), BAE (tr) O 8EFL Lico H#HE D 140 L4 45
DERDEIZOED L 5 Th 5o

B2 YW & LS EE LD (29,25 K), tr (284K) & sa (204K) RO\ T iz, 44
Bl tr 2R LT 15K e b, f2 (136K) & sa (123F) AL, Thbd 2 74— 7HESno
o Fiebb, MPHME—MH—r VED BRAAbETH RO, WHIEDLT HE—y v EOTC
eotce ks, REIDILONAFEOHMBEL .

BeK Wik vin e L RESETEOER), f2(184K) rsa(14E) Az DW Tk, 4 EHKRIT v




HBIR EBEEB RS ICE IS LV - 70X EEE
Table 9. Density (No./m?) of abundant spp. and plants grouped.

® 2 X 0 K g X LIS -3 X
Mark Plant spp. Light-All season Light-Spring Light-Summer Light-Fall Heavy-All season Exclosure
1st 4th 1st 4th 1st 4th 1st 4th 1st 4th 1st 4th
G 2 AR IH Y 0.1 7.7 2.5 - 7.3 2.0 36.8
G 1 ¥ < 7 74 24.7
Grasses 1.9 0.2 36.1 2.5 14.6 | 14.6 100.1 0.9 0.5 1.1 2.0
Gl 2 b X2 ¥ 7 RAF 0.4 25.1 15.4 148.4 9.5 78.2 2.2 41.5 1.1 9.0 13.3 72.4
Gl 1 7 A+ Ay 1.3 15.7 8.8 8.5 2.0 10.0 3.6 6.3
: Sedges 0.5 27.9 | 17.5 200.2 | 18.3 104.9 4.2 62.8 3.3 37.8 | 25.4 85.5
Bg 1 7 = A4 ¥ ¥ 14.4 90.3 33.8 57.7 41.7 154.7 9.8 6.6 20.0 122.7 19.1 46.2
Bamboo grass 14.4 90.3 33.8 57.7 41.7 154.7 9.8 6.6 20.0 122.7 19.1 46.2
Dh 4 e bPY X H 4.2 7.2 4.3 7.7 5.2 24.7 2.2 6.7
Dhi11 7 Y F vV 9 4.2 2.4 8.0 3.3 8.6 5.6
Dh 3 2 voe VY Y 2.2 5.7 1.9 6.1
Dhi0 | & » =4 5 74 13.7 18.0 3.3 5.7
Dhi3 2FVHKEKAIV 1.6 26.0 8.7 19.8 1.5 15.8 1.0 21.8 3.0 6.7
Dh 5 F v = T W 3 0.5 9.2 7.1 12.6 2.8 8.2 3.0 12.3 4.3 10.5
Dh 7 v £ Y =3 F v 1.0 8.6 0.5 30.0 0.2 5.4
Dh12 7 * 1.1 7.5 1.5 10.0 2.7 5.4
Dh 2 = YV a = ¥ 0.2 11.0 0.1 5.6
b 2 b 0.3 12.5 1.1 5.6 2.4 8.6
Forbs 2 18.2 110.4 61.0 143.1 44.9 104.8 47.1 229.2 24.6 136.3 40.8 71.4
Mh 1 - 4 X L VY 8.6 26.5 14.6 6.9 13.0 19.8 9.7 24.2 27.5 53.7 15.9 17.2
Forbs 1 11.1 29.9 7.0 13.1 26.8 35.5 21.0 34.3 28.7 54.8 16.8 20.9
Fernes 8.8 11.0 5.6 8.1 2.7 6.0 6.6 10.1 1.6 5.5 12.5 37.8
T 23 2N Vg = v 3.3 7.8 27.3 22.7 16.3 13.0 19.6 7.8 7.2 7.9
Trees 6.1 12.4 34.1 41.0 24.0 21.4 2.6 9.7 27.9 15.1 12.4 14.2
Shrubs 0.8 5.1 1.7 2.8 5.2 6.2 2.9 4.9 1.8 5.6 1.5 2.9
vV 2 VA S A 17.8 55.7 7.0 17.1 7.2 7.5 6.2 18.3 10.1 24.0 8.1 20.9
vV 3 4 9 5 3 11.1 10.6 9.7 12.1 11.8 13.5 7.8 10.7 6.4 4.9 9.2 7.0
vV 1 YA Y X E FF 0.8 5.5
Vines 30.4 68.2 22.4 38.4 22.2 24.2 14.3 35.7 18.0 31.5 18.3 29.8
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139 2 fEDINT & £ Fofeh’ (68K), f213 110K, sald 90 KicidpnLiz. Tisd, 05— —
FHEN D, DRENEDL CHE— Y EOBRE O, ks, HIKFEKA 7 EHO MM FHLE -

AKX UEIE 23 QST (614), sa b tr 2 vidtZhiDWTiz (34~22K), 44 HIC
12sd2200KTLIALEI D, DT D 43K, X 60 KLTF LicoTwb. Tinbh, BoE—
oy —fEE—D OB, Ay —HEEOBCET Ui, HMMBTIIM FFEENLEE

BEX frafBETHRLL2EENEL, Fioh (27K) Rtr (4FK) B zhikouTui
2% AFHRITsa st IS5 RMUTLAL, sd & 23105 K T2 RIE/Dt, T bbb, & OHKIETH
E—3EHOMND, vr—HE—RASEIBTL, 1Le 2B ANEDL Y R 7 E0 ot

B O4ATERL £ O 21 KRHEATESTEHL O, 4EBII f OWMANIF L 229 & & 7
h, DWTgrd 100 KLigDle Tithd, UMMEREN LB THY, 4FALAKTELLT,
Tt 2RO E A 2 BRI B a2,

MK M4 (41F) & sd (25F) 2MEEAT, sa b vidtZ A DL TUvie. 44 BiCid sd % 864
TIHL, DWCRDTIR, Fiosadid6 Reinot. Tinkhd, ZOKKIL YHOHE—Z 7 EHi b,
AR L IR b D, E eSS BIK & BB L CIEFICE

B. HEEOE
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EHRDOE 71— 7 OHEMBEEDOETOEDL 5THD (H4KD:

BELX MWL & tr L2 ED T, ZD2 50— TR TH 50 BIELEI D%,
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b 14 B Thores

ZeX  ER: L TIELKIUTEY, B IDvi (34%) 2 3fkinh, 260 f; (20%) #
1fze7sh (31%), 3frdsahi2fL (25%) I kAot ¥ h ELAK TIXHEM, KX Tk 5
BT UTHEE— v BT L

BTFdR 2 4 Kk h b PIRT HAERR S L% Hd Tt

BERK £033%, tr D19 %DMEMTH DA, 4FEBIITYSH SO sdA 7% TlirLinh,
GBI 2H0ETAD (26%), trik 8 B TAMIC TRk, Tithd, ALV—HENELAD, HMEEILL
A OB BT L.

BEX £024%, saD 22 %DIEMLTHDIH, Zhb2 /i — 7‘@i{l§t~zﬁ=7\7n2’2b D, sant33
%, 243220, sddRRTINLIEDA, Tibb, v+ EIMEEREY I L TEM L Ito7,

B RA138%, 123179, D\Tgr & viD 12 B DIRRL TH D73, f2id 47T 1k,
2T Dh BT 4T T23D, R hiC gr 2120 T 2 fLicinDtc. Tinbb, MEEIWKIE 1 a5
1, A FREEN L TEA L i D ST T, IRALO REN/NE HrDfe

BHRE  £2128%, 2O TRESEL <d, vi, fi, fn (17~ 9 %) DIETEH DA, 1L 2 (I DJE
BANEDLD sd2327%, 4328 B Licok. Tichb, AYENBET S L 52N, 20 X5
B & AT OBERIC $ A bl

b) BEMOHA
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Fig. 4 Trends in relative density of the plants grouped.
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=7 vig ENEE L Iot,

BEX HMEETRIREBRERIICL, /<M FY, ~A= v ERLTFLbNARETHLOL
B, BRI <A FHRE QCBRLED, 2FVEAIL, TH, L AVIALREDBIFDR S,
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BB e Dt

FIX LHOMERE TR LS RBERELERILL, L AV IFAY, /<4 Fy, v 4 XAV o s
DB O BBETE DA, 4R RILDFAET, o OEE L EE T Ol

BEMC L THENEBEEY 2T, SRRERCW252 813, LRBWEEL R T B Y-
W L ThD. Fhebb, /A —7HEME FUTEWIEMLY 74, BEMCOETERLIATL
L, RSB FEMEECEEETH D, 1275, v ~ 4 FHDLDi, BHKEERB\ 1=
FHXTREVIEMLZEZRL T B,

49 EFXCO2WT

EBEYEET LY 5, LDV TR L TRUEDFD L 5 ThHD (B 10%).

1AFEE AR XIS YROVWTAERDESL Y S AU, BEERKD 260m o3 LEERKI 35
~49cm T, HHEREDENR L LN X 5 Th % EHMECREREIPRPEN L J R bR,

AFE TAACIEERRO 16cm R L, BERKIL 21~24om, FHX 25em LicoTxs b,
B L B APREN L D Th Bo b AV T AXI—RICBERENE L 5 Th B2, £FLHEN
EFE.

WTEMEE Fo~7¥ IQEERRD 8emicxt L, BEOLERIL Slom TIHFLELLD, T
B 3 KL 37~39 THI 10 cm DEN L BT b v 37 3 FBRHCEERE BB 55 L.

AEE A= VORBREERXD 27em ikt L, BERKIZIN I D EL KK 37 em TH 55
FEERE R e Dt 1o, LMEBOFE TIIEED 26 cm ioxf L 35~43 cm (BHX 48 cm) ThyD foe

BDEDX S, —BICEERKIBERXIC bRTELMECL SA S Fbhich, H1H0 L5
CXDENFEE TN, FBERX O 3 ZHMICHEINIOE Y L bhbhich DT,

5) BERELEE LEXOWRIE

BB O FX DA, WFEHEEOBS LR 1S, ETEMTE (EeR) 2028 (8
2X) OBBELENETALTN LR T O EN T Tinbb, —RICHEE (1 xBE, R4, v i
EXRL) OEBEHELTH Ol 4FHRIBIEHX L b —ITNRLTHOEER LI, he® 18

BOXR TEEYHOFHE (m
Table 10. The average height of abundant spp.

wmow & | R B %igﬁlyl-z %ghgﬂyl-Z %igl?t(lyl-z L%htléy-Azll EHe%zyl-Z % B K
Plant spp. Mark lSprim;; Summer Fall Season | All Seaosn ~Xciosure
st 4th | 1st 4th | 1st 4th | 1st 4th | 1st 4th | 1st 4th

dA%X3HFY | G 2| 8 35 | 22 44 | 28 49 5 26
e xAYIRY | Gl 2| 8 48 | 11 35 5 29 5 30 | 14 33 | 14 35
7 4+ A # |Gl 1| 11 21 15 21 8 24 21 17 16 | 12 25
v =743 | Dh 5| 27 37 16 37 | 52 39 10 31 11 28 | 18 55
- % | Dh 12| 19 44 | 31 53 16 | 25 31 | 22 38 | 18 45
v=2FYy.i> | Dh 9| 6 23 8 91 64 36 8 96
2#YAEAIL | Dh 13| 4 10 5 10 5 12 3 11 6 8 4 9
Ah=A452+ | Dh 10| 15 19 8 20 1117 8 12 | 21 25 8 14
b % .4 5> | Dh 6| 16 16 | 11 26 | 18 16 20 9 13 6 15
s~ A = U | T 23| 8 36 9 30 9 37 9 29 7 27 9 28
KEAEDO FH 13 35 | 17 37 | 20 38 | 21 43 | 21 26 | 18 48
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DISEI/V=—C V7 DENL LD B2 LRARRTIIRE TS 5. Tiebb, HEKEOHErE
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Fllk B B O o W B (kglho)
Table 11. Average forage yield before grazing.
"k EYy DO s — 7 e X Pasture
Forage plant % # X (Light-Spring) | # B X (Light-Summer)
£ H 2EH 3FH 4FH | 14£H 24FH 3FH 4£H
(1st) (2nd) B3 rd) (4 th) | (1st) (2nd) (3 rd) (4 th)
N R |
Grass and grasslike 50 360 920 1,030 40 530 580 350
+* +
Bamboo grass 740 540 330 410 690 740 530 1,050
B = = H 1,270 7 5,790 1,800 2,550 2,160 3,0
Palatable spp. Forb ’ 3,180 4,370 5,79 ’ ’ )1 ,060
1 S H
Browse 460 900 1,290 1,020 350 610 590 710
st
Tkl 2,520 4,980 6,910 8,250 | 2,880 4,430 3,860 5,170
= x 5 560 1,420 1,390 1,780 760 1,120 990 1,290
~ iy &
Unpalatable spp. ) . N = 50 100 160 220 130 270 200 320
2t 610 1,520 1,550 2,000 890 1,390 1,190 1,610
& 5t Total 3,130 6,500 8,460 10,250 3,770 5,820 5,050 6,780
B fk X (Light-Fall) |# £ X (Light-All-season)
(lst) 2nd) B3rd) (4th) | (1st) (2nd) (3 rd) (4 th)
KA RYH
Grass and grasslike 70 290 470 570 30 60 330 350
kd *7“ 100 100 50 60| 240 320 570 510
Bamboo grass
) =y i e = o
Palatable spp. Forb 610 2,400 1,910 2,770 570 2,110 3,330 4,460
i) 3 H
Browse 720 1,520 1,410 1,250 330 750 790 730
Bl
T 1,500 4,310 3,840 4,650 | 1,170 3,240 5,020 6,050
=4 * 5 420 1,030 840 880 520 1,430 1,070 1,040
~ ' H 400 230
Bapalatable spme & * b} 120 450 180 30 200 450 390
st 540 1,480 1,020 1,280 750 1,630 1,520 1,430
™ st Total 2,040 5,790 4,860 5,930 | 1,920 4,920 6,540 7,480
E £ X (Heavy-All season) | 2 # X (Exclosure)
(lst) 2nd) B3rd) (4th)| (Ist) (2nd) (3 rd) (4 th)
N NP - |
Grass and grasslike =+ 70 170 120 60 290 1,000 680
+ +
Bamboo grass 1,000 980 860 830 1,330 980 1,010 1,640
R B w9
Palatable spp. Forb 760 2,740 2,480 4,770 | 1,030 2,550 1,980 3,900
i) E H
Browse 320 580 470 410 160 340 800 1,440
f_'.
kol 2,080 4,370 3,980 6,130 | 2,580 4,160 4,790 7,660
=+ * 5 790 980 870 950 370 740 1,150 700
~ = ] 2
Capalatable sop & * 5 120 290 40 290 80 110 330 220
£t 910 1,270 1,110 1,240 450 850 1,480 920
& £t Total 2,990 5,640 5,090 7,370 3,030 5,010 6,270 8,580
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Fig. 5 The trend of relative weight construction on each pasture and exclosure.
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Fl2k EEHC X > FEBBORKMERL (%)

Table 12. Percentage composition of number of trees, grouped by

palatability on each pasture and exclosure.
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% 5 M| @ Bl Bhan  BELK|BEK|(BER|BRKE & K
. All Lightly- ngh.tly- Lightly- | Lightly-
Palatability Tree spp. |Mark season All season| Spring Summer Fall Exclosure
] % % %, % % %
2 ¥ 7 7 Z T1 6.3 3.3 0.8
~yFyHp=F| T 2 1.6 0.7 3.3 1.3 1.5
1 &2¥Hh=F T3 6.3 7.9 4.8 10.9 9.3 9.8
5 4 | T 6 1.6 6.0 1.6 1.1 2.7 3.0
3 x * T 7 3.2 2.0 3.2 1.1 2.7 2.3
¥ + % = T8 19.0 11.9 27.0 21.6 26.6 21.6
2.3 &) 2 T9 11.1 6.0 1.6 6.5 2.7 5.3
. 7 a £ T13 1.6
CEERML) - . x| T 0.7
Highly = »  # Tis| 1.6 3.3 6.0
palatable | ¢ 5 4, 5| Tig| 4.8 3.3 1.6 10.9 2.0 3.8
vy YyHFs | Tz 11.1 5.3 1.6 6.7 0.8
7 X % > | T20 3.2 0.7 0.8
> > H = | T21 7.9 6.0 4.8 1.1 4.0 2.3
v o+ F| T22 1.6 25.7 22.1 18.4 13.3 16.3
o~ = | T23 3.2 2.0 9.5 3.3 0.7 3.8
> v = | T24 7.9 4.6 6.3 7.6 14.0 7.4
£t Total 85.7 89.4 84.1 85.8 92.0 79.5
F F s F| TI2 6.3 1.3 5.3
EHFMHEFRA) c x> 35 TIB| 3.2 4.0 3.2 2.2 4.0 5.3
Moderately | ,< > 2 v 5 %] T19 2.2 1.3 0.8
palatable =
5t Total 9.5 5.3 3.2 4.4 5.3 11.4
Y=ov/)# T 4 3.2 1.1 2.3
S gy Y 7 7 TS 1.1
Low 4 2= v=| TIO 0.7
palatable F &2 2 7 o Tl 4.8 4.6 9.5 7.6 2.7 6.8
5t Total 4.8 5.3 12.7 9.8 2.7 9.1
Total & st 100 100 100 100 | 100 | 100
BB / x* X 1 O HE K| XD
Table 13. The ratio of damaged stamps by vole.
onle ow xl B E Kl g ox|F R BB EM|E n o
Year |Lightly-Spring Summer Lightly-Fall ceason saas0n Exclosure
1 ] 0 1 (0] o] 0]
2 2 2 0 2 0 2
3 2 1 1 16 16 6
4 o] 0 0 0 0 0
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Table 14. Percentage of browsed trees in different groups on each pasture.

o % & (B

= N E £ K g2 £ X X 2 FE K ® K K

L) H B 1 B OREE £ K Heavy-All season Lightly-All season Ligtly-Spring Lightly-Summer Lightly-Fall
Tree group Tree spp. Mark | Year AD AD B® A A B A A B A A B A A R
1 100 — 100 100 — 96 67 — 97 100 — 93 100 — 100
4 E2¥Hr=F T3 2 100 100 100 100 100 100 100 100 100 100 100 97 100 71 100
3 100 100 100 100 100 100 100 100 100 100 100 99 100 36 —
4 100 100 100 100 100 100 100 100 100 100 67 100 100 57 100
1 100 — 100 100 — 93 82 —_ 56 100 — 90 90 —_ 75
Y+ ¥ = T8 2 100 85 100 100 31 93 100 47 85 100 33 100 100 3 83
3 100 100 95 100 71 84 100 80 90 100 21 94 100 0 —
4 100 100 98 100 69 100 100 80 100 100 50 100 100 6 97
1 6] —_ 0 85 — 66 57 — 57 100 — 91 95 —_ 81
v > ) % T2 2 100 0 100 100 89 98 92 92 82 100 100 95 100 55 98
4 100 100 100 100 100 100 100 100 100 100 85 96 100 0 100

Highly palatable

group 1 100 — 100 [ 100 — 8 | 75 — 94 | 100 — 96 | 95 — 95
4 e = ¥ T2 2 100 100 100 100 100 100 100 50 100 100 100 100 100 81 100
3 100 100 100 100 100 100 100 100 100 100 100 100 100 20 —
4 100 100 100 100 100 100 100 100 100 100 100 100 100 20 100
z o 1 83 — 89 83 — 82 73 — 77 96 — 95 84 — 87
2 83 67 93 100 61 99 100 75 93 100 88 90 97 43 87
Others 3 100 75 96 100 83 100 100 67 88 95 70 82 91 17 —
4 100 86 100 100 94 100 100 50 87 100 60 79 100 12 100
¥ 5 1 87 — 93 88 — 81 73 — 68 99 — 93 91 — 90
2 90 74 95 100 73 98 98 68 88 100 77 94 99 42 92
Average 3 100 86 96 100 90 98 100 86 94 98 71 91 98 13 —
g 4 100 94 99 | 100 93 100 | 100 84 98 | 100 67 93 | 100 15 99
1 100 — 63 100 — 24 100 — 24 0 — 0 83 — 30
I X+ 5 T8 2 100 100 100 100 23 43 100 100 98 100 0 30 100 20 66
N 3 100 0 100 100 0 57 100 50 24 50 0 2 80 0 —
WG A MR R B 4 100 100 100 67 0 29 0 0 0 0 0 0| 100 0 36

Loyl ¥ SERIGEWEMERY



r o i 1 100 — 77 | 100 — 81 — —  — | 100 — 100 o — o0
Moderately 2 100 50 97 | 100 50 100 —  — | 100 o 8 | 100 o0 100
3 75 50 42 0 0o 0 — — — | 100 1000 100 ]| 100 0 —
palatable group Others 4 33 0 30 0 o o] — — — 110 0 100 | 100 0 100
7 " 1 100 — 70 | 100 — 38 | 100 — 50 — 46 63 — 23
2 100 67 98 | 100 38 55 | 100 100 98 | 100 o 45 | 100 14 72
Average 3 82 33 67 75 0 46 | 100 50 24 67 33 14 8 0 —
verag 4 60 40 74 50 0 23 0 0 0 33 0 9 | 100 0 54
1 67 — 12 0 — 0 0 — 0 0 — 0 0o — o
.. 2 67 0 6 14 0 13 17 0 3 57 0o 19 o o0 o
Fxa7v Til| 3 33 0 44 0 0 o 0 0 o 0 o o o o0 —
4 0 0 0 0 0 0 0 o 0 0 0 0 o o0 o0
AT MR B 1 — 0o — 0 — 0 0 — 0 0 — 0 - = =
t * o b 2 — 0o — 0 o o 0 o o0 0 o ol — o —
Low palatable 3 — 0o — 0 0o o0 0 0o 0 0 0 0 — o0 -
group Others 4 - o - o o0 o0 o o ol o o o — o0 —
i,;j 1 67 — 12 0 — 0 0 — 0 0 — 0 0o — o0
F 2 67 ) 13 0 5 13 o 2 44 0o 12 0 o0 o0
A 3 33 0 44 0 0 0 0 0 0 0 0 0 o o —
verage 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0o o0
1 87 — 8 85 — 72 63 — 52 87 — 8 87 — 81
& ¥ B 2 90 67 87 95 66 87 85 59 76 94 65 82 9% 40 87
Al 3 92 71 88 91 77 89 83 70 78 87 62 78 94 12 —
trees average 4 81 73 76 86 76 83 76 63 75 85 56 80 97 13 90
. _Bbhii o No. of stumps browsed o
D A: ENE X100 (%) Total no. of stumps x100 (%)
. _EEER bR o No. of stumps browsed only top part o
D A e # 5 x100 (%) Total no. of stumps X100 (%)
. _BbhCREFEREC o No. of sprouts browsed o
3 B: ENEE N X100 (%) Total no. of sprouts X100 (%)

CUELMEIWHEBRED) B LOHPTF ¢ LEASBHGH
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EAEEMEE  UROC L TELH B, EEFER, HLOBEC HRTHESRIMES, Bt
IWEEERTH LIXELDTHREVDDEZ L S,

DLED & 5 B REEM O MBER SRAT IR XY, FMBOSCT BT, HBGRE, BHE
WX VB hD Z LBD bR, Tiabb, BiEoR BRI - ORR TRt bh I HIBGRED
EHFANTIL, BEDOWH AR b LTEIFAIh DY, GFEPALOME CIIRRRE X hiIREX
NHEBENEL B, FHEMHICOWLTL, KB QREFPREIN D 2 MBOBEECL HRTHR
WEES R BRIz, Fhe, BB OMBIIHBECREIND & e, BERKTE, BEA
CERTE 513 ThH O,

Te kI, EALOME T 2 £ K HARNEROBEL R T HEAN R DA, S HIIARELEY
ABERTHEDLM Tl & LEERSS 5o Tinbb, WMERRNZESEIMEL, HREYHD TL
VEFEBE ERIND L ONE1DbDEE LB D,

ONE S S

B RATEAE R, £ LTRSOAEC I THRAIR W 22, i, SkEYOE, Hick
OTRHEINB, KB 130 om FEORFNEBICIRATESLBIIL10em  BVWETTH B, L
L, ERTIIEMNO D HIRAEL, YD s s, L CEFEOB - EEIEES
FOHMFORTIREIND X 51D, CORBMBTLE DX IR LT 270em ¥ CHEINIFD S B,
MFEOEENFCH LT bR WG EORIRL B ETRZDOI S RERNR L DRI IDEELRLT
7 HRnt, BHRGREDEIECHER SNERHEY S LSRR T 5 & 5 iz Lavialdiud, Bt 170em
B ER#EL BT L W RESh BRIV VDD EELTIVTHS o

4H B B X

4 EHOFHX OREL L 15 RiTrT. FRANOHEROER L 2D L, VB THFHIZY, 2
#H6%, 3%H5%, 4B 4% LWRLTKY, VERBOKBERNESRE . i, BL TEFHE
BEEOMBERINE e THIIBMRK THRETHDIeh b, HROFBOL TR, ZhbOEER
BOFENEHRESHERLTVB DL V2 L 5, L KHHEROBELOLBEL I X+, 77 H<V,
THEER, =HF, A=V, YIS TIRETEH Dl EiFEF, EMEEORERIIEIRKX T %,
BRXTh, BKR T X775, BELRKTht/ #0385 1 AR L DL TH DR, ThbOBBILESN
ML, BHCHEINEZ L DD THS 5,

HRRO B, O EBF S BRSO TR O R BT R 5 &, BE2XTTFH69 %, BHELX T4l
% 7D TR Y, HHECOWTHIELR THRERNE L, BECRE OHE BD b5, KR
WTh S LEEX T4 Y, BER T35 %, BUETI0 Sk o>Tikh, #F>F>KORCHESR
PMETL, SRCBRKIIEERE D 19 LT ThH D, HEENALAD LHFI L 5 82 HRL 5T
HOFEEE 2 Do

5 B F X H

1447 ) OPIERFAR OHEE 2 & 16 RITRT, WHFEARIEGHORENKE VA, FERZEER
Bchne, BHK L BHXMc—EOEMIREED LT, WFEREC OV TRITHKOMEIED b

BT X O REINIHFRRR S I Y BARE 2T 52, LRFLVWHFERETHZ Lk
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£k B & F A OB B 2

Table 15. Percentage of dead trees groups on each pasture and exclosure.

E2KE 2K s
BWom B W 5% [ K| Heavy- | Lightly-|os i 2% B PO X X s e
Tree group Tree spp. Mark | Year| All All Spring |S er|  Fall Exclosure
season | season umm
1 ] 0 33 20 0 0
2 [¢] 33 0 20 0 0
12¥Hh=57 T3 3 6] 8 0 10 0 8
4 0 17 [¢] o] 6] 0
3t 0 58 33 50 0 8
1 25 11 0 20 3 14
2 0 6 12 10 0 3
Y+ £ = T8 3 17 6 24 (0] 5 3
4 42 17 12 15 5 [¢]
5t 84 40 48 45 13 20
1 o] 3 7 12 0 9
2 0 3 14 6] o] 6]
v o ) F T22 3 0 0 [¢] [¢] 0 5
4 6] 3 7 (0] 0 0
@ﬁﬁf‘i e 2 | &t 0 9 28 12 0 14
Highly 1 | 40 26 0 14 0 )
palatable group 2 0 13 50 0 5 0]
+ v a3 v T24 3 0 o] 0 43 0 0
4 40 26 0 [0] 0 0
5t 80 65 50 57 5 0
1 51 20 47 4 16 22
x O fh 2 6 18 6 8 0 3
3 9 5 0] 12 2 3
Others 4 o] 3 0 4 0 0
gt 66 46 53 28 18 28
1 43 15 17 13 6 13
g B 2 4 15 13 8 1 2
1 3 9 4 8 9 1 2 4
Average 4 13 7 6 5 1 o
5t 69 41 44 35 10 19
1 0 [0} 0] 0] 17 0
2 6] o] 0 0 o] o
: X 7 TIi8 3 [¢] [0] o] [¢] 0 (o]
4 [¢] 0 0] [¢] 0 0
s 0 0 0 0 17 0
1 0 [¢] —_ 0] 0 0
BHEETLE) 2 o 4 2 0 0 — 0 0 )
Moderately 3 25 0 —_ 0 0 0
palatable group Others ;l‘ 22 8 _ 8 8 8
1 0 0 0] 0 13 0
F £ 2 0 0 0 ) 0 0
3 17 0 (o] [¢] 0 0
Average 4 0 0 0 0 0 -0
EL 17 0 0 0 13 0
1 [¢] 0 (0] 0 [o] 0
2 0] 0 o] 0 0 0
* &2 27> TIl 3 (o] o] 6] [¢] 6] 0
4 0 0 [¢] 14 0 0
=t 0 0 0 14 [¢] 0
1 — (6] o] [¢] — 0
Low palatable oth 3 —_ 0 0 0 — 0
ers 4 — o] 0 0 — 0
group ?" . 0 0 0 . 0
1 o] o] 0] 6] 0 0
£l # 2 0 0 0 0 0 0
3 0 0 0 0 0 o]
Average 4 0 0 0 11 0 0
=t 0 0 0 11 0 0




— 32 —

WERRBW RS £ 1485
HE e XE 22X ’
OB 8 B FF [ K| Heavy- Lightly-%h%ﬂ_gﬁ %E%%E 2K K
Tree Group Tree Spp. Mark | Year| Al All Sg rirz’ S gm m}:er gFa.lly " | Exclosure
season | season | SPTIfg [SU

1 37 13 14 11 6 11

& Kk P B 2 3 13 11 7 1 2

3 10 4 6 8 2 3

All trees average 4 11 7 5 5 1 0

gt 61 37 36 31 10 16

MWL ThB. £RMCAKRT, 2EARLSIIFNREL, KEDWINT 225, 3FEALMTIACH
W X 0 HBIHEEIHEL, TR A ERSAAR bR,

6) B§ I

(1) FHHFR ‘

FTEHBOKRK L OFHEE O A FHMOHEREE TR LE TRIETR T

EIFHEMEE  BREE L L TOLTRE L SHMRE R 5 &, RO A F M SIS
BT 5 2FHRO TN, BHOLBIT 5FHBHK L ) ERERCKEFREENL LN, Titbb, £
FRRTREREREC X 2B TOERL 5 (LY F£2icon0), BERK, BRI LEER
BELL Toiobhbiy, 4EMIRLALHEVTRL T, —7, BHMK TREHIC X 3ENLLN,
RHERDS ZFRKITLTMXITIE 03, —FERD B DB I & IR0 ERREY

[

AL, #18RIRINDG X 5 KRR TROFSEEECIFARMCEEEIR
BBlek o A A F B W F XK

Table 16. Average number of sprouts per stump in different tree groups

on each pasture and exclosure.

&2 B 2 K ,
WM B|W M | | Heavy- Lightly- B 2 K B KB B a0
Tree group Tree spp. Mark |Year| All All Sgriny Su%nm}e’r gFally Exclosure
season season D g

1| 20 14 30 13 15 14

. 2| 20 13 37 15 14 13

A2¥n=7 T3| 3| 1 8 26 15 13 8

4| 14 5 26 11 9 8

1 9 14 14 11 1 1

. 2| 1 11 12 | 10 9 11

TFr&E T8 30 14 13 13 8 10

4 7 10 10 9 8 8

1 1 13 13 14 23 13

. 2 1 9 20 17 23 12

v+ 2% Tz g3 6 12 24 16 19 15

W I R | n 13 12 15 12 10
Highly palatable 1 9 10 4 8 16 14

group 2 11 11 5 13 12 19

e =2 v T 31 o 9 10 1 8 12

4 5 7 15 12 7 10

1| on 14 14 23 20 1

t o fb 2] 16 12 22 23 18 15

3| n 12 14 14 12 1

Others 4 9 8 11 12 5 6

1| 10 13 15 14 17 13

¥ # 2| 12 11 19 16 15 14

3| 10 11 17 16 12 11

Average 4 9 9 15 12 9 8
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E 42 K42 X )
AL M B (G | Heavy- [Lightly- |15 2 P B PR BX B e gy 1
Tree group Tree spp. Mark | Year| All All Sgprmy S u%nmir gF ally Exclosure
season | season g
1 15 17 19 36 27 27
. - 2 15 19 26 44 27 25
X7 7 T8 g 9 12 21 33 16 18
4 9 9 14 20 12 11
& T A LB +* o b 1 8 16 — 16 25 19
2 7 16 — 16 15 17
Moderately 3 6
Others 9 - 9 13 14
palatable 4 3 7 — 4 11 10
(0]
group - " 1|12 17 19 26 26 23
2 | 1 18 28 30 21 21
3 8 11 22 21 15 16
Average 4 6 8 18 12 12 11
. 1 17 21 13 11 19 9
: . 2 16 16 12 12 20 11
Fra7v T 53| 11 9 10 18 11
4 15 12 8 7 16 10
1 — 21 61 28 — 19
EEnEgR| T O 2| — 10 23 | 27 — 12
Low bal 3 — 10 28 18 — 10
ow palatable Others p _ 8 21 9 _ 5
group
1 17 21 37 20 19 14
¥ # 2 16 13 18 | =20 20 12
3 14 11 19 14 18 11
Average 4 15 10 15 8 16 8
1 11 16 21 18 | 20 15
£ # ¥ # 2 12 13 20 20 18 15
3 10 11 18 17 13 12
All trees average 2 9 9 15 11 11 9

EFER AT STEEMEEOBA L B h, 2FHIK T BRI E B K TIRERIKIC
HCEEEZRLTW 5%, BELRKOEBRIRERLTRR% ), BHEREOHENRDOLh 5. K
RCRFERX TOEENSDOTE ), EFUEIHEOBAE L Ak, BHRERL L TIEENRLIIF
DHREZZIN) ZERRLTW5, Bk, BERX TZ LA SHEOBBIIED bk,

EEHENEE  HROFBIALBOLNT, CORRTELNIEBGR, HEGEE, BUEEH
TORBKKE 213 & A LAROERERYRL T 5, KRB THOZKE OFERECAEERLSR .

(2) BRBERIRERER

BRI TR D A HUIX DRI R B AR B % & 8 KIicRd

OB RIETHN & 5 ic, BRORFE MRS 2 HBIEE, JHGRE, BHEmcLy
RSB Lt B Thbb, 2EHKSNES, EATIKKIC I\ LB RS OB
X100 em YU TFIEF L, ©— 27 BLK T 100 om, ELR TIL 50 om iCh B & & o LEBERE O &N
BHLID WTHRIC L THRFHKT CR, EFUEBRIEEOARIZFL(HEEIRTHSZ L%
o oI O X 5 InHBEEIC I Th BT, EMEBOMEOSTHIZHER DT L BRTKE
£, TALOBMED LRAERIHBCEEINDZ L L3 PVZ Lhdbh %

DOFCEHMHINIEE, BE, BROFKECOV THEFMOXEL S5 &, BERICK\WTH
L ERERIBEEINTE D, KEAHEOC— 712 10em CHbh 5, BE, EREKL SR
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Table: 17. Average height in different tree groups on each pasture
and exclosure.
- B2 KE 2 X ‘
# # B 57 (K Heavy- Lightly- (0 5 K B PO BE B e gy
Tree group Tree spp. Mark | Year| All All Soring |Summer | Fall Exclosure
season season i3 g
1 30 50 72 75 75 97
. 2 64 68 98 121 142 158
12¥x=7 T3| 3 70 68 80 130 | 164 173
4 70 59 95 157 197 223
1 56 88 111 94 91 87
. 2 69 | 124 136 153 166 144
vF &= T 3 65 | 138 | 161 180 | 204 189
4 69 160 192 205 257 247
1 25 42 52 45 45 50
. 2 56 65 67 | - 103 112 108
| >/ % T2z 3 80 82 79 114 144 152
_ 4 85 79 78 158 191 207
Highly . -
. 56 41 5 100 62 69
palatable group| o | 2| 4 40 8l | 130 | 100 133
3 52 45 117 121 145 181
4 52 50 115 127 185 219
1 51 46 72 73 68 67
x o b 2 62 78 93 101 118 135
Others 3 79 78 159 121 147 161
4 97 112 191 149 183 206
1 44 53 76 77 68 74
¥ # 2 60 75 95 122 | 128 136
Average 3 69 82 119 133 161 171
4 75 92 134 159 203 220
1 49 102 100 108 92 111
o S 2 87 172 115 157 170 168
$AR T T T8 3 35| o197 128 | 192 | 182 203
4] 7 228 160 227 244 235
V& T 4 op 7 B + o 1 41 43 —_ 102 163 112
Moderately . 2 84 77 — 172 157 174
Others 3| 110 102 —_— 150 185 219
palatable group 4 222 153 — 195 225 249
1 45 73 100 105 127 112
F e 2 86 125 115 165 164 171
Average 3| 123 150 128 | 171 184 211
4| 200 192 160 | 21 235 242
1 84 73 75 70 80 77
. 2| 137 111 123 118 125 118
Fra7y T 3| 15 | 150 | 170 | 140 167 148
4| 238 | 201 222 173 227 199
& - R A B r o i é — 112 égg 592 — 13113
— 14 90 — 19
Low palatable | = 3 — | 190 | 283 | 330 — 277
group 4 —_— 220 255 350 — 293
1 84 92 118 131 80 104
¥ 5 2 137 128 165 204 125 158
A 3] 180 170 | 201 235 167 213
verage 4| 238 | 211 | 239 | 262 | 227 246
1 49 66 89 95 85 89
£ &% ¥ B 2 76 98 115 149 136 148
All t 3 96 117 141 164 167 189
- Tees average 4] 126 | 140 | 164 193 | 214 231
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a—a BRK ghtly-Sprig ©—o FEA K [ightly-All season
o—o $XERE » Summer oo WA K Heavy-All season
o—o EME =~ -Fll x—X #H 4 K Eyclosure
2501 Y FIE A9 hz7 >Fr)x L 250
Fraxinus mandshurica. Acer Moro Tilia Japonica.
var Japonica <
20 / x Lo
. ) | / |
3" 150 — x 150
T
® 1001 -100
'EE A/Av
501 - 50
% 77&@ 2
lst 2nd 3 Ath st 2d  3rd 44 st 2 3d 4th
£ ® Year
B IR *x9I7y A AHE T 250
Quercus mongolica Magnolia. Kobus Average x
Vo grosseserndin: var. borealis
200 - 200
1501 - 150
1007 - 100
X i .
50 50
cm cm
lst  2nd  3m 4th  lst  ond 3k 4th Ist  2nd s 4
BTN B HEORLPHEEOER
Fig. 7 Trends in average height of on each pasture and exclosure
# 18k MBI TR KT % ZEBEOLEBE O L&
Table 18 Comparison of average height of abundant spp. at the
end of experiment by T-test.
1. ¥ 5= % = (Fraxinus sp.)
B OEK & |EXE| | ¥FHAE £ B K M ot — f&
CMm
g ® K 35 257 —
g H K 23 246 0.66 —
g HE K 14 205 2.92%%  2,08% —
24 F=3 X 10 192 2.82%x 2 06% 0.52 —
® £ K 13 160 5.12%%  4.05%F 2.43% 1.14 —
E &2 K 5 69 6.93%F  6.00%k  7.44%%  3.48%* 3 76%* —
B #3E HIERK BEK #aex H2K
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2. v %+ s % (Tiliasp.)’
K & |EXEK|FHE £ B K M ot — f&
cm
g2 K K 19 207 —
g #% K 20 191 1.20 —
14 B X 13 159 3.21%* 2.90%* —
E 2 K 1 85 — — — _
® 4 KX 30 79 12.92%%  15.11%%  11,00%* — —
W OEFE K 11 78 8.47%% 10,50  g.84%k - — 0.15 —
X BEHRRK BEXK HEL2K BeEX BEX
3. &+ v = v (Ulmus sp.)
B K & |EEXK|FHE £ B K M ot — f&
cm)
#%® Hdz X 10 219 —
® O K 20 185 1.95 —
# E K 3 127 3.20%%  2.22 —
B & K 2 115 2.97%  2,17%  0.69 —
g2 4 K 3 52 | 6.06%* 5.03%* 4.61% 2.59 —
g 2 K 4 50 6.95%% 5.96%k 7 09%k 3,81% 0.13 —
PR BHKE BEK BEX BeK  BEK
4, A x2¥»=5F (Acer sp.)
K & |EXHK|FHE £ B K M ot — f&
cm)
%2 K K 12 223 —
g K K 14 197 1.41 —
® B K 6 157 3.01% 1,79 —
® & K 2 95 3.74%% 2 g7% 1.93 —
g2 &£ K 1 70 — — — — —
" & K 6 59 8.53%* ¢ ggkk 5.72 2.37 — —
X BHR BER BEER HEe2XK 32X
5. 3 X %+ 3 (Quercus sp.)
B K & |BEEXEK | FHE £ B X M ot — f&
cm
®g K K 5 244 —
g B K 7 235 0.52 —
g2 2 K 6 228 0.83 0.35 —
® B K 2 227 0.71 0.28 0.03 —
E & K 2 177 3.63%  2.26 1.75 1.38 —
7’ O K 2 160 4.06%%  2,81% 2.25 2.00 0.59 -
BHX HRX EeR BEK BEARK BEX
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6. F x =2 7 v (Magnolia sp.)

#H K % BXBE|PHE £ B K M ot — &
cm .
E £ K 3 238 —
-8 % X 4 227 0.30 —
g2 F K 6 22 0.57 0.23 —
B 4 X 7 201 1.04 1.13 1.15 —
#® K K 9 199 1.30 1.14 1.18 0.10 —
72 B K 5 172 1.49 1.53 1.76 1.03 0.98 —
ELX BEHRX EEX BHeX X BEEX

FEWHHEZ R L T bo KBER TR, SRR bRTHHENEC LBETITE), BRESL
L THERCOWTEESIPRFOMBLCERTLD Z L 2R L T,
7 MKRICHT DEEORE
B OMAICE 2 5 BIOERS L0/ MIFIRET 2 LILL 230, OHFRHRERE bin 5%

£
Percent composition of Ho. of trees

i

HEKX 2] 35K 2R K
Lgk@y—Sprmg Lightly-Summer Lightly -Fall
77 vepumsdcsi®E Low polatoble spp. 40
1 v chfosyis Moderately palotible spp.
304 . BB Highly poatable spp. o= 30
20+ +20
101 10
% . %
. 05 10 15 20 25 30 35 05,10 15 20 25 30 35 05 10 15 20 25 30 35 40
401 %% # # Tree hight " . [40
—
307 30
201 M 20
107 -0
%

o.smm 1520 25 30 35

B’ A K
Lightl)/-All Season

O.5ml.0 L5 20 25 30

| A K

Heavy-All season

n.o“'l"s 20 25 30 35 40
o e
Excloswre

F8R B E BN X E S ER

Fig. 8 Distribution of number of trees in different height classes

on each pasture and exclosure.
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i, BROoU LR LBBORABIND, ZORBRIIZEL L THCH L TEFEOE Y+ 4%, +
eIy, YFoF, A ZYH=FREDLEDOT D (F12RBR), L KIHHBER X 3MROEHSE
DFE LT, BEC L 5 HEFREHEEh T 5 KRBT, AL THRET it 8 TEAERBIC
WTETR L BB, i ORRTE LAXIC 1 B 2 BOMKThH kb, @D X 5 i BiEEmR
BCh ¥ D EETRih Dk, 1BOEENSVCEACIIKEREENTHIN S,

BBERE D\ T Z DR RIRREA IC A S FRHEY DK% 5 2 EREFD FRXT 5
B, A 2Yr=F, v F, deavic COEGTFERMEEOBIEC, bRTETEVL 5 Th
Dtz EIhbONIEE L ABEOEFES b WEEY £ 7 £ ) i LRENT Ebd This ot
L7030 THER S M3, — RSB B AR OBEE) HIREE 1R, DL TEFEHOEVGCERES
BEREABHET S X IR D, Lt oT, EFEREBEIBEEEED VAR, 0bh LT FREX
h, ERFEEINRG. Lo UEBFEFLTOMER, ToBFE —ROMHEREL S bTRE
EneRECD D, ZhbOENEREOFAEAC - OMOMAD HEIHBING = L Lt b, BT
FHUE, HHEREE O FETEF R AU TOBBIC O TR LB L5 Z L Th b,

CORBRTREBRER LR TOR LN LB INholkes, RAUBBERE TS, =R UEFHE
BB OV THBIREHIC Lo THARDORIGIEREL D CORIDVTOFRELET 5.

HEEC O\ T B (1951) OF|ER LD L, Bl TRAEROMFOMER, B X
VETOERL DS, BLTT7 ATHE CTREMMHRED 70~80 ZH4ERL, 8 ARIKIIMHRLFLEL,
10 B LAICEEL RS B, L2 T, ZORBROFBEXOBHPINH (6 420 B~7F 31 H) (X3
O EOREH, EREKOBEBGAM (8 A1B~9 A 10 B) XFF04REM, bEREILM, KKK
DR (9 A 11 H~10 A 10 B) (IAZEO 4 REILED HEE T b5,

FEEHHTIL, EROPOTLAVHEE, FFR, boLbEFHOB VR TH B0, HROHSE
HE .. O LREERBHCEFVIREINS L, 2~ 3 EMBCREF L RET D EFEZDL)
IFARBLY R DR LCHERK T, SRRt (BERR) ERERIERL, HERLE.

HEFFCRABFIR 2T 52%, TR ELRLLLO THR I IRESNS. LiL, ZORF
Hicis s LTEFLFRAINTH, EBHROBED & I REFERET D & Lidiel, BIhfFD
SIS 2 ~ 3 DFD, BEREFChHDOTHOD L 5D, LENDTIRER D, BHIIPOTR
Brich (BFEE2R), ERERIPCHGbRAZ L LS,

ERFIEBEOKERBTIE, Bk, TFHFRBIARY, —RCBEOZ M FESh, FEFIREIIDC
LA, 4 Y AT, AV T, =i EREELE O TEEIREI RO LIS
£ % H=FREBCEDOEELENS O T, FFETHREIND Z LRS- Ll ZORic s
&, LEEFERAIRTY, 4L OBABEINIAEORIRE S DD 1 DDLZATE, FEHFCH
bOTHY, XRLRDZ L3 Pied (FEBR), BRAR, HERCHIE LA CEEIL bR,

 DRBROEHHR OBBGRETBEDOHEDH LR D b bhvissoteh b, LR BIRE
DU TOELRE BRI B A O\ TRMThH D & 2 2T L\ HHGRE (CoREDL
PIRDWTRWSWARIENRS B0) NE—BNREEE LD OLELDINDLTH S,

LFEFHICONT PR D 4: BRI FERRICER L e 2BRX T, ETROMWVEEERH &
BRSmCREIh, TEFNHR, T3 tBOREINBOT, LRERIEDLDTRRLRY,
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BHEARELD, BEL BELEAEFIEOLDEHND 2L b 5DTHERIEL b, COR
R X 5 WCE IR A D & i DIRAAD BIREE S LERNL R T5 &, BEHFITRMELLD,
BHIREINETHS 5,

FERIEOWT PAERAIBIARI & ) BRI EY 5 3R, FoRamomERc: 5
HWARTHZ. R4 (FEHKI130om) OFBEICHATE HEIL170em { LW ETTh 5,
BEESTIE, S oB BED S is MO IFER O BIIIHKEL R TERTH Y, K
DB CH D, ERCHBT 5 DIRBEA 200 cm FRIC IS F TIEXDRETHA 5o W inIR D
BATLHBEBELTART A L BFETH A L) £ THIR,

vV & E

REROHT T, 21 ABCAERRREROBRLERM L3 HETHD, RBEEEESIUKRT
FERSARTH DI, Lichi 0T, # 1BRAKRC S EMOBEY 3 °C, WFEFL 7LV -2 v/ OB%R
ZRU LD, —CHEEZCONOREL LY LD TR DTHS,

RRIIBBERFT L, 1R IETOLR DB, Tiebd HBRERAIEELBEO2AEL L
2, BREHIRECLAES B B, & 2%) r1, EEXIFEHS (&%) L Lk GiERTIER
BELd AR L))o Lcht > THERTI 8 WER THh oA, RERTILS UEK LieD>Th 5,

OEFCHTHC B VTR, 1 ABERAOBKIIAE UicREHIMPmECT b, Rk TR
BB BUIBBGARMID 50 A0 BRIC L EE D, Lt o C AAERKE E A KT HESKEEL b
ALIZ L THBo ZD X5 IFMTHENL 4 FRIRSES hulcicd, KBTI D & 5 i© Cow-day T
O THEREY KT 5 & LIIRTEETS o LIchIDT, ha %fc h OIERBKEREY & b &b F T HEL
THNE, FEPHTRERKIL45~56 EHTHOMH, EFRXK TIX69TETH Y, EERK X h INAEK
%000t TOHFIKIL 14 THDl TIbDERBRRCB UL, BELEEOEN®EOT
b, BEEREEOLTNIC 40 3L W5 RETHI bz L5,

BBREFORE—U LD & 5 icRITCTHR S hi- BREARBE, GRER L CERBCETRED
BN H LI 5 ThDHH, 38~40 » FCERGEEL, HBIKTO 54 7 A vIhd 500 kg 2
2 Tize LEd D TR BRI —CIERICRE Lt LA bR b, LEXRTIIRO L > &, FUER
ERVTRBINICHAERID HBRER. LD TREDOEN BIX, =0 X 5 i BEEE =KD
BREBCBR SN AL, SELEROE»LHEL T, EREKR AR N, B 15y
7o DI LT 70~50 kg DEEDOHEME A TE D, hORBOEFL KL T, LLAETRIFTHO:E
Wz Xdo

Akt —— AR O FIRHEY O ML T, HBh—2D 24 7% L TwB. Ticbd, WFES
Ef L grass % grasslike DEFEX IR ETFEHEE EEY b, THCBEEE b OT, KRBmoO
RO REER ED DT B, ILKMERIFR L KED 2 o0EFHNOEEMBEEL, BELPLE
LTeo 2 BOIENNEMT B CD X 5IC, grass 2 grasslike A3l & 780 T A 18O L 5 okl
AR, Fladbie R Th LIELIER 3o BB L3R ), SOHER X OCBROEESER I
REXEL T 5,

Lo T, =0k 5 iskhtad FRHEY OREL #kt e LT, B0 ERPHEIECHBERE L4118



— 40— WERBEPIERE £ 1485

T5C L, REHROSE TH VT RTSBEREINTOHHETEHL 5, —IERRBC IR, 8
Rt 7 v — 7 BIOERA 4 ERPEL Thic ' ’

FPINEDOHER Y HHBERED &b batu, FRROFH CHBERLFRROACHE TN T 512D
VLR L ELROKBIC L X5, WED & 5 KABEOZIIFFCEL L T\iet, SFHESONED
HTLHABEROEIFECSLbbIT, TXBERK CRIERINED M FER S L s, BE
WX Tk 2 B UBOMEBESNS LW ERBVIGEVREEET 5 X ) Kisolkedt, ZoBEOEIA LI
o - )

FNTULS, WO X 5 CEBED YA 7 A% RICT 5 2 DO FRMEEL B 5T 5 KRBT, K
BOBHH—O>OMBELRS 5o ARBRTIE, BEDC4FHTRELTOMKEOREIT 4KR P 0L
LEL, OB E2BHMOPEN hE LEb ), BOADBEN DL EVWHEEL R LA, BEHIL
COWTIE, XLCERELELT 5, B0 L 5 hEEOB L BRI X 5 B LB, B
KOWTE, WO 8 BAICHT 5RO RGO B\ Th ik~ & 5 I, HAEABSOMERICH
DB, HEBWEEENS 0, FRCEEECH L T EVEFEE O TR Y, L{RESRR
BTk, UABESORAMEIMER L ) bERTH Ol LDT, COFEMHICKIT HHEEE
OFRAZL; MOBH & HETIUTELS, HEHROBERENE o, 0 X 5 RE, FkiEpO
PER L OHROEEROWEOBIE L Lo Thbbhicb D L ELEINS,

MARD RIG—2FCHADR L RO THRRTAR L 5. FFARBRBOBEMERE, e
ETEOT %, Tiebb, BB CIIREOGHFVEA PR OBREN EMk L ioD Tl it AR T
EFEEALBEN 80~90 LD HE HH Tk Y, WHFEHEOLL KA BAEEThH S S TRED
Twbo FREREORBRIMEOL S HRETELC L2 bbb T, ¥ THHRE Lt FiF0LRE
DEFREEEL CHIE, EFERIEBIEHBERED AR Db BT, OO DA H
ERIMES B, PABES X O TSI R O S bbh, RIEE L 1 SV EE
DB EETHEAIESEY L X Twb, 2O LIZFHRCK VT, 1ZIFRARDOEREYRL Tt

DEFTHBEEC OV TAHIE, FKEOWERCKN T 2EHFIEHLBVBRrL Y, L RERYHD
EoWHESH AN D DL FEN, L3O THEREY LICBRROFAERIELD TH . LdZ
DEEIT, —RCEEEBOREOEMEERD 70~80 %% HHAHRITH D, #E - OBEHDOR - IRE
KHOTHEZSREYET 5 L ) Kb, BERFEINTLERR L OBFEIRD bR, HEMAT
REEDOTRRTEBRILZBETL S, RBOHBMIHFOLRELETLHY, WL TS, HHE, &
His CERT AHEIIE LA Kb bbRitve kA TE~HRE L TORBE s ok 2 BHKKIC 35
Wik, ERERARCERCRCEECH, I LEARCREATIFEANSUREIN, R
FEFEENEL DT B, ZORKE, MEELER), MERSRYEL, EEEENFHDTHA
b Tk, FPETDLIHNKRE

PBEXBALT, WEOEENL LHL D THNE, s s cIlBiEEE & OBEN R,
SEHVEL TCOBRKIMEERLE L BA, FLERRS BT T 5, Zhick LRI
BX L IHITFARRD ERE R L T B BRI T, BUGRE & OBIEM R, BERRITE
KIGEWERYTTH, BETLERBIRPR Y EEEL S IFL T 5, EEBECOWLTER, FRR
TR DI AT Tl B 2L ARtk o
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WD KE— RO RE, SREYOER, 3 IOHRORGIEOW T ERD X 5 Thoh, R
BRIARIRREE D ED L 3 KHERE Lichy, DE¥FRABRTH S,

AR TIZE 1RO X 5 &, MEERFREHR L HEFOE, LREOBK 25 N TER1D
2o DBAAFE L BWEHSHEIL, T LThOHEBE R LI, v -V IR ERTHIZEDT
ZHOTELT, FRLBABCOWTHFARD Z L235 hidiic. FIARRBMIITTFIEMEEL, grass
F XU grasslike % R< BTFEMEEENL DL IEST, FRRL D 07 6 ABREICETOREILS
2, —BIRC DL IREB TR I N LV ABTHS 5. Lo LHEERII/ V-7 L LTRESTLD
fobs, ZORTIR L RESAEELLL, SHOEBOERSTR\ - TEEIRHERL T

CDXHR, BABXD 3 VT 1 ¥ a VX 4EORIMA CIREEEREIE 2\ 28, BER OV THRIUL
BHERER L 0 b HEESRCETOENRALRS L 5 Thot. Titbhb, BE Tl 2K
LEDZDPRE OBEDHEEDORIIIIEECE L, EOZOBHENPLR ML ThD, ZhicH
L, 2FHOHKRK & KRR I WERZ R L TW5, LRI HEED S bitut, §i3HED
oL EHE 2T, B 3K  HIMKEBER L Th, 0 2HK L EEOBMKEL, HENES
THES O HBD LT BMTIn S, EffmoBEdBH— T X 5 Thot

BEo k3, JuEdthicis - CREM_KkHEZX5e L, ERFOHEBIC o THOLEY i
L, ARCIFEFH BRI LIRS 2 8T, BT L 14 L RO ER L I0DoW TOREY X 20 Th
325, UBARCEKORS 2 Bl 5o figEs 8T 2B REHTH v, FEYOE
BIOVE L EIERE L OBRLTRBMICE I BT L &, RO DR LR & 8 - OE
REEDONWTE, SEREEINCEERETLS ).

Vi 5 -2

CORBTE 1 e FBC, (MREROBESRRENERRL L, HEOEH L EGLELTRAKE
AREY L, 20X 5 MO RKRER L ADEEDOTIL LI Db D THD. BB 4EMTH
HEDOLDT, —bAFEHDOREC OV THR, 5EHUBOHARDERICOVTUL, Brikd TRED
FETH Bo

HRERBOBE

1. RBRBIETLHITHESEO MRBRRBRMIC T oo & OHR—HHIARFPEO /eI BT 5 Bl
WT, BBz A XTFHETS S,

2. BEEHICIZE— I RE LI RER RS RBA T, YFEE, 12 h=F, Aeavig
EREMRARL L, MAREREUZ 1ha Bz b F5 2,400 K& F 2, MEETFH 189nm® ThHot, HKIZ—
BR7YEF VY, =4 ALYy, e YU, AVE, VEIAT ERKELSEL Tl
=3, HMHMETEZOMIA KL, WEEHFELY Lot LARCAE SIS RREBE 2 HEL
7o

SABRETE & 3BT

1. D LiviclisE VI boteds, BaAofiinld, AEXOEEEDS Lic. TithbBia
ETRE L BEECHTL, BEEHIABRECHRETEY, BELT L Ui, Lo TEEIRS,
BE B, B0 4K, EERELLTE L, BERRKIE 5 WK & Ui, H0HiL 6 B 20 BicthE H 10
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B 10 BT Lico LD THEBBIZ6 A20 A2 7A31BE T, EXHIEISHLIEAL9 A100
¥C, KEBUXOAILALSH 10 4 10 AETL Lz, HBERER—-TERCHREL, |BETI2.20 2
W), EETE 1.2k (A) OEBE & ok, BEAKCES =Y br— A% LiZ LiIEfsoks

2. BEFHBLLTCEEAEAESYH, B#15 » AT 1EEOAKEL TR, 54 » A CE 4HE
T Lico REENHHRE BRMCRL 501, BRI —E0ABRCEEINY, BLERKMZE
ARCEEL, FBBCHMPR S 2 FHEIREAAR LI L Th D Lt 2T, BHKL b
AT U IARIARRESE U T S 3, B ABCHREB D 2 &7y, —IGERE D ha 247 b HHER
BUTEEE A 45~56 36, EENITETH Dhe ThEF 1HE L b~NE, RBOEREOBKERAHIH
DEEEIEL, RIROBEILRTEROBEED 80 DT & 722> T B,

3. FERFEROVTIEE L hROWEL BT 4 H, oMM+ &0 CRIEMIC X
BB R TR0k, HELOWTULI M OBFEE= F5— FBREL, BEPEMNE: L TRELEL 2
EL, ERBCOWTUL0.5X 4m BB = V' F — bR TABRI L ER & AER Lo TS BEFR A
BREEL1.

RMEREEE

. REDOREFE

D BEXAE 15 2 BIEE D, 54 » A TR O, SEEUEL LEFRCERINC. RERET
BERRCETOR R LIk 5 Thdh%, 38~40 » A CERGED 450 kg IKE LT,

2) HBIRTD 54 » Bk oThob EIRHI 500 ke Bz, BRIMOKECL BRTHOTELT
WL BRRG LS E S 0T BERTIRAENDT Ao TOBET, B TAHES: bKT
RFORBRREFThHO. _

3) RBHX TRELAGERIIRDOhEVD, HEGHRF I ARK30 2 A< OV % TIRTERYAD
70 kg 35Y, LI 54 5 B ¥ G347 kg OBHBEREL R LT

2. BUCR BHEED RIE

1D REIC HBL L - OB ABIX & —RICHnL, EREROWKREEDHEBORIILRL
Fro & < ICEBSENIN & UK & DRI A DI DTce IEEE O ¥ — 7 ERESBHER X b bETER
L BNB X5 Thot, ¥ 4EMOEKPIILL S KBAHE (invader) LA BND S Db IndDl,

2) FEEOHINE BB, FHEYOEES LA Ui, YPHBOESHHEIE Db D3RI
BRETT L5 KRR <, & CEERK & B SEE Th otk 107
DL 5Fit, BEERK I BEX L BEKESEESHEBYTRL, S0 L EER A B EM T 0,

3) BEROWT

© FPUTAHE WML, 4EFRIIYSHD 2~ 4fEER LA, BHK X D b HEEORHmEgH?
B, LnbBEBRKILAFEE bR ERL, BRI SEENE—27DX 5 RAbI,

@ BHRELD LB/ A FELRERL BBRPLEL AL DI L L—fRicY
RN BRI A% A b, AFEAKRD £ 0D ¥ FHEEBE LRI KRR 5D, 2
PEEE Ik HEOFRR L D EEbORBEIER TH O (BER, BHK, BEK),

® BEMCLTHRIUE, LREBVWEELTTLIONRB LRI /' —7 & LTI
W E BT H O, BEIERK S, LY BT bR BEEI I DT
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@ FEIREEHRERIEERK LY BB X S RAbNY, BEEREL o> TRbbbh T, %
T-EEHOZE D AKTH O,

4 HEOHEEOHEEORTELRHE L TaiuE, UK L BERASEFRICLUCRITE AL, BEXIME
G- TRREBNPENCECLBRE L LTHIF bR L 5. FL2T0 2HK (ELLrEL) RO
REALUTE D, BREL 1 KISFAARHEEL TR L. TRbDHEEE LAV ORnED 5% TOR
WIEER LTz 0, @BV BELTHE L300 2989 bh, HEEOHERE L EHOBERRLDD
NBX5Ths, BIBAKCILV—C VY I7OENLF = » 7352 LIIARRTIRTE R0l

5) fkHEYHOERE

O FFBMICHI LB ORI 80 B0 R L2 TR D, Th b OREY O TRHEEE 50
~T70 %% 153D, DU THIBEE®D 20~30 % 2\ 5 Sl TTH DI,

® FHEEDERC LIS, NEIHMLAN, EERRKIMEE T Ol ERBEOLTELRD
2 BIRITIEFRIC ISR Uie s, MhoBIKiL 2 £ B LEOMEANI ED LS hDf,

® BEBEYZIE, BEOF:EKKIX30~50 % %EL Tk, SKED 20 % TR ELRILE
B b0l LnLZD X 5 Gy RTECE VT, BEREY o URENHEAN LEET 51T,
SBRBEIN-ETH %, .

® HEnX>k, HEHOERLATRERREETH oM, FRXCLFMX (BEED) H1EL
KELL, chiifbofk s v— 7L OBFENEWL 5 Thb,

6) BUEEOEFERBEEL 1A, 8 180 X 5 LHBGRE & 52IXEE Cah ok, LrLERK
b LTHRAFEORE DD, EEREKTHEVLD, EFEREVIOD3 7 FARSF 5 Z LIXTE
pelS

3. BCHT 2RO KK

D #1#He AU FKHOBFUC Lo TREREES 3 Bichid oo RRBH TIREFERLOBE
80~90 %% idh, B H D 10~20 BHGIHFHF R Is X OEATSIE T Dt

2) BEF BMBERIARK L b RBHIMb EbLd TRELR L. i AR TERC Bh
i, 3SEELBIIE~E OO 70~80 Z ek LEKBHIL 15 % T D, hAIBEENI BHGRE A&
Fah, EERESERE R,

3) WABIE IRLABEC 170om HWE TS DL SIRAHENE VX 5 ThoOM,

4 HEBEIEERIACL, EEOHENEL, FLEHTIENDOLIFEL, BHIELKOH
TEL I %o ERERTIRMEELEL, WRT 5.

5) MEFERBICIBERDOEERAR bR DT,

6) MFEKOWUHRERICZNE, ¥ TERMRER TIIEROBH,-BENKEL, 2FHLEL
TORKT BB EBIIERCHEE S s, ZHIEDW THRIUD BEK X2 0reht, G TIE:
B Lo L OEMN Dl DEFRPABEETIIBROBEOEENAE L, BEERKI 1 AER
Ihigus, BER L 5XTHY, F-FBROBEEL AL, BUBERCINU LD X 5 s
[EENY (WIS Ny

7 HED X3, EFEo R BE bt IO LT, SERERY LBIRT 5 & L KBc:
BOTIIERRERTL Y, B~EOMOBHILEE 2m < 20 T b L iuginbigl o
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Appendix : List of plants found on experimental area.

F % Name % £ Botanical name gl&arf
4 % B ® M Grases
+ 4 2 7 S Agrostis clavata
Yy o=~ » = v 7 ¥ Brachy podium sylvaticum
* » ES ) " 'V Brylkinia Schmidtii
i < 7 1% Calamagrostis Epigeios G 1
2 FYyY 7 2 A7 Festuca elatior .
A 4+ %x X 3 #H ¥ Muhlenbergia longistolon G 2
b b * 15§ Panicum bisulcatum
F £ D4 — Phleum pratense
A X A 7 H K ¥ T Poa annua
YRy F—FYa2-7752RA P. pratensis
-+ -+ 5 Bamboo grasses
7 = 1 + o Sasa palmata Bg 1
A % # Grass-like plants
7 * A Va Calex breviculmis Gl 1
E = 7 4+ C. japonica
e £ ¥ 3 A 5 | C. mollicula Gl 2
E D4 E3 = A va C. parciﬂom var. macroglossa
+ Y ES = A v C. pilosa
7 z < b n E C. shimidzensis

A Juncus effusus

= v A« F ¥ oa v J. Leschenaultii
WFBEMEERE Dicotyledonous herbs
b ) V] 7 b Aconitum chinense
= Y b Y h 7 b A. yezoense
N 4 =23 v v 3 v = Actaea asiatica Dh 1
/ 7 * Adenocaulon himalaicum
* v 3 2y ke * Agrimonia pilosa
Yy = v = & [ S Ajuga nipponensis
4 F Avalia cordata
a2 v 747 vFvyay Arisaema angustatum var. peninsulae
ES Y = S +F Artemisia montana Dh 2
7 L - 2 Vi 74 Asperula odovata
= < F | Aster Glehni var. hondoensis
y 3 B v e Y Cacalia auriculata
= 7 = v 74 C. hastata
E v = v v 7 Cardamine leucantha Dh 3
T 7 & A = Carpesium abrotanoides
e b Pl D% = bl Chlovanthus japonicus Dh 4
Ea v <= 7 b 3 |.. Civsium . Kamtschaticum Dh 5
r P Clinopodium confine Dh 6
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= =
Fn £ Name =3 £ Botanical name E&a;f:
PN 7 V4 7 Codonopsis ussuriensis
3 D4 A Cryplotaenia japonica
7+ * 2 ) v 174 Cynoglossum zeylanicum var. villosulum
¥ > e 5 v Epilobium angustifolium
13 A 54 = * v Evrigeron annuus Dh 7
L A A H v o=z E F E. canadensis Dh
v =2 r Y N + Eupatorium chinense Dh 9
+ e A v 5 Galium spurium var. echinospermon
&2 A E v Vi v Geum japonicum
7 4 ¥ R 2" Gynostemma pentaphylium
7 F F A Hydrocotyle maritima
b E £ v I Hypericum Ascyron
* v Y * Impatiens noli-tangere
A oH T A4 F 7 W Laportea bulbifera Dh 10
= Yy b4 =] S Lycopus uniflorus
= F A e Lysimachia japonica
o o 1 £ Metaplexis japonica
< 4 = 14 Vi 4 Oenothera odorata
I 7 = v > v Osmorhiza aristata
4 v * % W Pachysandra terminalis Dh 11
FF = vy Panax japonicus
7 * Petasites japonicus Dh 12
= 7 v Y > Picris japonica
+ *+ P = Plantago asiatica
1 = P 5 Polygonum longisetum
14 DZ 3 el 72 P, perfoliatus
3 A A S 4 Yy Potentilla Freyniana
~ = K Y v 174 Phryma Leptostachya var. asiatica
k A A 14 A Rumex Acetosella
v / 3 v 3 Sanicula chinensis
e 2 e = 2 14 Saussurea pulchella
2 A = 3 Siegesbeckia pubescens
* = 7 va b% Sonchus asper
N Fa D El v > S. brachyotis
V] V4 v 2 v /4 Spuriopimpinella calycina
v >4 - E ~ Stellaria aquatica
7 Vs P J v 4 Swertia bimaculata
va + v Y 7 Symplocarpus renifolius
& v ES S Taraxacum spp.
£ F v K R N |2 Viola grypoceras Dh 13
*+ = z L 7 E Youngia japonica
BT 4R Monocotyledonous herbs
¥ 2 v ¥ ¥ = v = 7 Allium victorialis var. platyphyllum
E A . v v Disporum sessile
*+ * 74 P EX y Lilium cordatum var. Glehni
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== £ Botanical name
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N, 4B
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& NIEEE RN 3
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NN N

&
g
g

I T SR

VR 2 T 1

R

: o
NRRC
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Maianthemum dilatatum

Paris tetraphylla

Polygonatum odoratum var. Maximowiczii
Smilacina japonica

Trillium Smallii

Veratrim grandiflorum

Athyrium niponicum
Dryopteris austriaca

D. crassirhizoma

D. erythrosora

D. monticola
Leptogramma mollissima
Matteuccia struthiopteris
Onoclea sensibilis
Osmundastrum cinmamomeum
Phyllitis scolopendrium
Polystichopsis standishii
Polystichum tripteron

Actinidia arguta

Celastrus orbiculatus

Rhus ambigua
Schizophragma hydrangeoides
Vitis Coignetiae

Avralia elata

Cephalotaxus Harringtonia

Daphne pseudo-mezeveum
Daphniphyllum macropodum var. humile
Hydrangea paniculata

Ilex crenata

Ligustrum obtusifolium

L. Tschonoskii var. glabrescens
Rubus phoenicolasius

Sambucus Sieboldiana var. Miquelii
Skimmia japonica var. repens
Viburnum furcatum

Abies sachalinensis
Acanthopanax sciadophylloides

Acer japonicum

-
Mark
Mh 1
F 1
F 2
\' 1
v o2
vV 3
S 1
T 25
T
T 2
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n % Name % £ Botanical name gl%/lari
1 & ¢ » = vl Acer Mono T 3
v < € 3 D A. palmatum var. Matsumurae
¢ < -~ v 7 * Alnus hirsuta var. sibivica T 4
o~ v J * A. japonica
% 7 bl -3 Betula platyphylla var. japonica T 5
b b4 7 Cercidiphyllum japonicum T
3 A * Cornus controversa T 7
b4 Yy 3 + Euonymus oxyphyllus
e ¥ & x “ Fraxinus mandshurica var. japonica T 8
= Ly o ox Y = F. Sieboldiana T
o~ Y B ) Kalopanax septemlobus
1 = ES v 2 e Maackia amurensis var. Buergeri T 10
¥ £ E 7 D4 Magmnolia Kobus var. borealis T 11
7+ * / * M. obovata T 12
Y = 7 7 Morus bombycis
7 KA & Ostrya japonica T 13
* ~ & Phellodendron amurense T 14
= o * Picrasma quassioides T 15
1 = va 4 7 Prunus Buergeriana T 16
> 4 ) W 7 7 P. Ssiori T 17
3 X Ea 7 Quercus mongorica var. grosseserrata T 18
< V4 E v A ¥ Salix Bakko T 19
= v o ES Sophora japonica
7 X * Fa b4 Sorbus alnifolia T 20
7> A # < ¥ S. commixta T 2%
v Fa 7 * Tilia japonica T 22
s~ v = v Ulmus Davidiana var. japonica T 23
* E E] v U. laciniata T 24

3 B

D~3D) HERBBPERE No. 139, (1962) p.79~80 LR

32) EEWKEPEE RILXBRELSHES: BEMAEECET 2 EBOME F1H #X
BrER, 139, (1962)

33) MIHEE: BEMEOLYH (2). JuH3E , (8)—12, (1956)

30 R MO, LA, 1005, (1958)

35) A EAHEE S 0 KRS OB o T, RIS RS ER, 69, (1951)
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Studies on Management of Forest Grazing (Report 2).
Cattle grazing in deciduous hardwood'
forest in Hokkaido districts.

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

and Range Management Research Room, Hokkaido Branch Station.
(Résumé)

This research work was carried out for the purpose of getting information on the influence on
forest stock reproduction by the performance of livestock or the grazing of cattle during four
grazing season under two of their intensities. The grazing period was from 1957 to 1960. The
experimental area was settled at deciduous hardwood area on Nopporo Experiment Forest of
Hokkaido branch of Forest Experiment Station, near Sapporo city.

The experimental area is a flat plain and 60 m above sea level, mean temperature is about
12~21°C, 1,250 mm annual precipitation. It has snow from the end of October to the middle
of April. '

The secondary hardwood stand which had grown after the wind damage in 1920 covered that
area. ‘The number of standing trees was about 2,400 and their volume was 190 m® per ha.
before they were clear cut in 1956.

The grazing experiment was started in the late spring time in 1957. The forb was dominant
at that time as the understory vegetation (see Tab. 2).

The area was divided into two blocks for light grazing and heavy grazing. The former
zone also was divided into four sections of spring, summer, fall and all-season section, the
latter was only for all-season, the total number of section was five (see Fig. 2).

The number of grazing cattle was 45~56 head per ha. on the light grazing area and 70
head on the heavy, making their intensity ratio 1:1.4. The test was started by using the
15-month-old Japanese Short horn cattle and continued for 4 years with the same animals (see

Tab. 4).

The growth of cattle
The cattle grew normally and became 450 kg standard weight when 38~40 months old. Each
of them became over 500 kg at the end of the grazing experiment period at which time they
were 54 months old. They showed 70~50 kg weight gain per head during that one grazing
term, but we could not compare the differentiation of their weight gains traceable to the
influence of different grazing intensity (see Tab. 5, 6, 7 and Fig. 3).

Responses of herbaceous vegetation

Over 50 % of the herbage yield of this area was coverd with forb and 20~30 2 of their rest
was browse. ‘They together constituted the main herbage and there was a small amount of grass
plants. There was two kind of forbs; one of them flowering in summer and dying thereafter,
the other is of the fall-flowering species, and both species grow mixed together. Owing to
additional changes of browse by seasonal cattle palatability, the composition of herbage of this
area was rather complicated.

The differentiation of herbage yield by the varied grazing intensities was litte because the two
were close to each other. Even though the yield of the light grazing area increased normally
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year by year, it was not the same as in the heavy grazing area after the secondary year.
Herbage yield of summer section showed a small increment tce, apparently the effect of the
influence of forb life cycle. The increment of the spring section was the biggest among them
all. It depends especially on the higher palatability seascn of cattle for browse in spring, and
the lower consumption of forb than of the others (see Tab. 11 and Fig. 5).

We found a slight differentiation of succession én herbaceous vegetation in the grazing season
but not in density (no./m?) cn frequency as the yield was. The successicn was just as in the
all-season sections. The appearance of dominant species in the two sections of summer and fall

was nct regular in frequency (see Tab. 8, 9 and Fig. 4).

Response of tree reproduction

Almost all of the standing trees of which their reproduction was expected was browsing test
material at the experiment area. We noted that 80~90 % o: them had high cattle palatability.
The growth of the shcots of high palatable species was adversely influenced by heavy browsing
in any intensity. The heavy grazing showed no beneficial influence on mcderate species either.

There was a close relationship between cattle browsing and the season. The tender leaves or
branches in early spring was liked most. And the probability of browsing was very high in
the spring section. Morever, the shocts in this seascn accounted for 70~80 % of the total growth
for the year. As a result the trees became bat-umbrella shape by heavy browsing at this
section. The tree damage of the summer secticn was not so large as that described above;
only slight deformaticn of tree shape. cccurred.

The growth of the trees almcst stcpped in the fall seascn, so their shape and height did not
change in that season section. The trees of the all-seascn secticn suffered severe damage in
the spring time when they were browsed heavily, remewed branches were also browsed after
that. By such high frequency of browsings, many stamps was missed and the rest existance
tree also became bat-umbrella shape and scarely growing (see Tab. 14~18 and Fig. 7, 8).

From the above results, when the forest stand from which expected reprcducticn consisted by
high palatability species, the immediate grazing after clear cutting are considered as danger
expected fall seascn grazing. If possible the spring and summer grazing must expected after
the grazing height became over 2m of standing trees.
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