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Synopsis
Yasuyuki IpE, Haruo Hayvasmi, Kenji Sunpo and Masatoshi
SIMAMURA (2000) : Topography and Pasture Management in
the Mountainous Slopeland. 3. Yearly and spatial changes
in pasture vegetation. Grassland Science 46, 45-51.

In our previous papers, we suggested that mountainous
sloping pasture was characterized by the interactions be-
tween inclination of pasture and grazing pressure that
means tramping, grazing and excreting. This study was
conducted to investigate the relations between those inter-
actions and the yearly and spatial changes in pasture
vegetation.

The subject pasture was established in 1969 using the
unplowed method, and in 1972, 40 examination points were
set up in the pasture to observe the shifts in vegetation.
With the passage of time, the dominant species in the
pasture has changed from orchardgrass (Dactylis
glomerata L.) into Kentucky bluegrass (Poa pratensis L.).
However, the process of the change on the concave slope
site was more complex than the change observed on the
convex and linear slopes. The period of shift from one
dominant species to another was much longer on the steep
sloping site than on the gentle slope, though this did not
hold true for the concave slope site.

Observations made in 1992 revealed that Kentucky blue-
grass covered about 80% area on the pasture. The number
of perennial grass species was higher at the steep sloping
site than on the gentle slope with the exception of the
strong concave slope site. The complexity of plant com-
munity composition was increased relative to the increas-
ing the angle of the sloping site.

These results suggest that the yearly and spatial

—iBid, AR 49 EFERS (1994F9H) whu

CTHR,

changes in the pasture vegetation were caused by the
variation of the grazing pressure according to topography.

Key words : Pasture management, Pasture vegetation,
Topography.
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1. FAEEMORE

HEEM (X 1) OFREEERY LEHTH 5, EHIERE
{349 2.2 ha T, 1969 FFICAFHEER & iz, BRI ORBESR
&, A —F % — K752 (Dactylis glomerata L) 15kg/ha,
L =FI54 75X (Lolium perenne L) 8kg/ha, ¥ a7
o — /N (Trifolium repens L) 5 kg/ha, 7 # 27 o —%
(Trifolium pratense L.) 8kg/ha T&d %, T 1970 FiT i,
BOESARMBIcERIGEE CEEMNBES N, Oy
V¥ Fd—TN=2"52 (Poapratensis L) bEFBIERE
S, T DR 1985 Ficid, WX OBEHIES (LIF, PEEE
E95B) I, vuyu—sN5kg/ha, TH7 v—s33kg/ha,
b =7 = 29 (Festuca arundinacea Schreb.) 10kg/ha,

Table 1. Details of grazing results on experimental
paddock.

Experimental year 1970-1997 (28 years)

Total period of occupation 61.7125.8
mean=*S.D. (days/year)
Carrying capacity 468.3£77.9

mean=*S.D. (AUD?/ha/year)

@ Animal Unit Day at a conversion rate of 500 kg/head.

N

~
L

\

\

N

/\

Fig. 1. Shape and topography of experimental site.

F & v — (Phleum pratense L.) 5kg/ha 5B S h, WXo
HEES CIF, TR ET2) b iRED v r
O—NBIOETH I o—"BBEIN,

HEEHOFI A 3SR OBE (197045 »oFMEL, 1975
FFTREELTRVR I A VIBOBRAESE, FhlERE
EAREOETEE 2 b DR IX & DR IR L 720 HUBEAR
124 BhE~11 B LETH D, 1970 E~1997 £ & TOF
B ERE 3R ISR LB Th 3,

2. HWEHE '

(1) ELEOREFE(LLHE

A EHIOPERLEL & AT Im X 1 m DEBHER UL
T, EERETE) 2 20 @ T 0RELL WD, FHER 1972
EpoBEL, Ll S8F6 ATa~7 A LACEEELN
WWHE L 2 BB ORIBHE (%) SEL (cm) ZEIEL 72,
BREBBROBEEBE, FRA, TERNCEEELE
(SDRy) %2EHT % &THRE L foo FRICEHAKDME &
LT, &8 (0H) AR LIESEHL

EBRPHRES iR otiEicowTid, JEBREH
DETBEIL1I0m X 10m OFEREHEL WD, &
KiEFHFE AFEoERE LT, fEEsasds) SL0HR
moftk (AR, SAAH, WMARE) £ PR & Efka
HETRD 2,

Ff, BT 3L, MEBIUERMEIMET AE

R

The area of pasture is 2.2 ha, and it was established with unplowed method in 1969. Contour interval is
05m. O indicates the setting point of 1mX1m quadrat in which the plant succession is investigated.
[J shows the 10mX10m quadrat where physiographic factor is measured. @ indicates standing

deciduous tree.
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BT, 2TCOMTA—F v+ —FII32005r v v +7
W=7 5 ZANEEEBORRMBED Snizizwd, Z D3N
BovohnisFE T, BHEORAELTZ) 2EERINIC
Kdtc, BEBORREL>VWTE, ¥V i v F—TN—2
S ZADMEEREITE - HEEFET, £ OB EIREELS 3 FEL R
WIBAEEE LTRALL, T4bb, SERBTRES
BOBUCANEDLOEESH D, XRBOTERICKRIT S &
L 7c/cdTH B, —7FH, THBEL T, EEBHAK
FYywdk—TN—0 5 ANESELIE QUT, ¥yvéy
F-TN—TSRADEEFELTH) ZRDI, vy v F—
TN— 5 ZDEEFIO>VT, EBRANTOWED 5%
DIbicis - EERTEEBEE LichS, 5% FiEOWE I3 TE
WWHRT BIBEMEL B ONIZIcDTH 5,

EolT, CEHROHREBEMAS&BHRY T/RLZ10mX10m

7 v FOFEXE (K6 2B) Lahse, R B
NifEh» s, EEERZRLET S 1I0mX10m AEXAD
FitEO EEEES L UBRFIC L 2HEBOBREEHTE L
720

(2) HEEOZEM SRS
FEE, B THRELLI0mXI0m 7Y v FOEEX
B (X625 »E#Ic LT, 199245 7 A EEICERL /2,
FETE, BXEOD 4[BICEE L7z IlmX1m OFERRNIC
HIRT 2 L EBOHIEE (%) LEX (em) ZAIE L7,
EXEOMAF, Tho iFAEROBEEHEEL, BERK
(=4 THRLUIEICL > TRESE I, 51T, ZOEPL
ZEFEROZHEERK (H) 2845 24LT, ZRERN
BT 2 EEMROE—EEIEERL L SHREERE
Shannon-Wiener Bg$ (nit)® 2Vl FToRick hky

Table 2. Changes of the summed dominance ratio®, SDR,, in the five

dominant species from 1972 to 1997.

Year Rank
1 2 3 4 5

1972 3  Dg (1000 Lp (43) Tr (22) Ap (13) Tp (12)
1973 4 Dg (1000 Lp (59  Tr (23) PP (10 Ap (9
1974 5 Dg (1000 Lp (32) PP (1D Tr (13) Ap (10)
1975 6 Dg (1000 Lp 7 PP (26) Tr (22) To ( 6)
1976 7 Dg (1000 Lp (28 PP (26) Tr (16) To (&
1977 8 Dg (1000 Lp D PP (27 Tr (23) To (8
1978 9 Dg (1000 Tr (23) Lp D PP (21D To (13)
1979 10 Dg (100) PP (35) Lp (23) Tr (19 To (14)
1980 11 Dg (100) PP (45) Lp (22 Tr (13) To (9
1981 12 Dg (100) PP (47) Lp (20 Pn (& Sm (8
1982 13 Dg (1000 PP (56) Lp (14) To (9 Pn (T
1983 14 Dg (1000 PP (54) Lp (1D To ( 8) Pn (5)
1984 15 Dg (84) PP (79 To (1D Lp (9 Sa (D
1985 16 PP (82) Dg (73) To (14) Lp (1D Pa (10)
1986 17 PP (91) Dg (62) To (21 Pa (14 Va (8
1987 18 PP (83 Dg (59) To (1D Tr (D Pp (10
1988 19 PP (99 Dg (58) To (19) Tr (18) Fa (10)
1989 20 PP (100) Dg (58) To (22) Tr (16) Fa (14)
1990 21 PP (96) Dg (58) Fe (16) Tr (15) To (14)
1991 22 PP (100) Dg (51) To (13) Fa (1D Pp (10)
1992 23 PP (100) Dg (48) To (19) Fa (13) Pp (12)
1993 24 PP (100) Dg (38) To (17) Fa (12) Pp (D
1994 25 PP (100) Dg (36) To (16) Fa (14) Pp (5
1995 26 PP (100) Dg (83) To (17 To (14 Pp (4
1996 27 PP (1000 Dg (29 To (16) To (13) Tr (O
1997 28 PP (100) Dg (25 To (15 To (12) Tr (5)
Species ; Dg : Dactylis glomerata L., PP : Poa pratensis L.,

Lp : Lolium perenne L., Fa : Festuca arundinacea Schreb.,

Pp : Phleum pratense L., Tr : Trifolium repens L.,

Tp : Trifolium pratense L., To : Taraxacum officinale Weber,

Pn : Poa nipponica Koidz., Ap : Artemisia princeps Pampan,

Sm : Stellaria media (L.) Villars, Sa : Stellaria aquatica (L.) Scop.,

Pa : Polygonum aviulareL., Va : Veronica arvensis L.

¥ This value was calculated from the total value of all investigation quadrat

(n=40).
® Year after establishment.
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1
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FEREIC, THNETEF VDS TIEZDO | Ik BT AT - 72,
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1. BLHEOREELLS MR

1) EBLREOEREZEL

EEELE (SDRy c L 2B LES U, SE NS
TOEEZE 2R LI, BPOEREEBREASIT LI
ETHD, FAEEMAED S AL L0EE%:
TR LT0 B, FAEEMCE, FIAREUYIEESES | A&
WA —F = NI52TH-7205, FIF I5~16FEHAEBIC
FUd ey F—TN—= 5 ZANEE LT, FNRLIBRE, E1
RO vy F—TN—0 5 R, E2MERAL—F +—F
75 ATHENCHERE L2 bD 0, WED SDR,IE IZIEE
ICENRKE L HEBERICH - 12, TNLADEETIE, EK
MNCBEEE LMETh s 1oL =T N5 A 75 REE
BRI % 7% &4 —F5, 1985 4E (FIF 16 FEE) B s h
7o N =7 = R ISREIBAL R B e, BEDNOERET
&, A 3wy vRR (Taraxacum officinale Weber) 55K
H 6 FELIED b EICBEETEA S SIINEHEE L 7,

(2) BEBEOREE{LLHFE

K EBEMHERE S NS O AR A i 85-233 B
WAL, SEHEER LWISETH - 1, flEoFRicowvwt

13, HERIEIDS 5.0%, ERREEN 825% Td b, MAMRIHEIE
125% T > 12,

X 2 1B SREORENBE(LEFEmOIIR E OB ERL
7oo B & UERRIE TR, BEBSA-Fr—FI/ 52
MoFr Yy F—TN=0F 2N BZFEENELLID
WEL, MESETE, 444 F Y F+F (Poa nipponica
Koidz) ®v oy o— EEREchibsEdd0, 20E
{LOBRRIZ X D IEHETDH - 72,

X 3 i SO/ L B BT H - 7o B L OFAR
HiEB 3, FEEAAEEBLEORREEL DBFRERL
foo A—F 4 — KT IADPOLT VT 9 F—TI—0F2NE
B LT 3 £ TOMIE, REO#HTHESEER, &
EOMTHE 19EH EIEXS v, oM smEsso
Bt - TEELT B HERICH - Foo < ORIEERIA & B
HEORZRE & OBRICHTNRE 7 Ve b Tld o iR, &
LA 1555 Eicirdi A A2 >Irnig (n=35,r*=0.381, p
<0.001) %8/, —F, BHEORRELENICHEET S &
EIZONBT VY vF—TIN— S5 ADEEELOBBKRT
i, MEOMIcEZRIEDHBIBE (n=35 r=0.761, p<
0.00D) BN (D), 20T vy v F:—T V=750
EEELFHED AR S Z, BEVWICEERAOFHERER
(n=35, r=—0.570, p<0.001) &&H -7 (&5

2. HEEOZEMLER{LEHE

R0 ¢FE L 2 BEXEIC BT 1992 10 5EE L 748
ERAEOHKR, AEEMNCHEL2BRE3IETHY,
AR ZHEAETARD 20, —F4EB L CHFEEERI 11E
ThH o120 F72, FXBOFHER: (n=4) WicHERL 2
i, 1XEM7 L85 HT, NIRRESEAEELRN6T
B, —FEBIUVHFLEERZ I8ETH-1, BEETH
Brrvyyd—70—205 203, HBFEED 100% KEL,
SEEHEEE & 84.8% LIERICE WVEER L1, FRUICRS A —
Fr—F2735 2103, HESEEN95.6% EEVEERLILSD
D, VHGWEL 64% 1T X T, MOREBIUEEIIDL
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Fig. 2. Relationship between the dominant species transition and slope shape.
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Inclination (degree)

Fig. 3. Relationship between the inclination of pas-
ture and period when dominant species was
changed from Dactylis gromerata into Poa
pratensis on the convex and linear slope site.
Their regression is as follows :
n=235, r*=0.381, p<0.001.
y=1.027x+0.616 (15.55=x%).
y=16.583 (15.55< x).

AR NS SN AN SR S S NN SN NS S|

2 4 6 8 1012 14 16 18

Settling year after establishment

Change year after establishment

Fig. 4. Relationship between the settling year of Poa
pratensis and period when dominant species
was changed from Dactylis gromerata into Poa
pratensis on the convex and linear slope site.
Their regression is as follows :
n=35, r=0.761, p<0.001.
y=0.506x +9.829.

Thd, TNODOFGWEIL 3% LN TH - 70

EREOFEER (n=4) WITHEL - SEEEROERO
AA 6 1R Uz, SAEEEROEZ, AEEAEOKR
VX TR & FEH O TH WVEERL, KXk
DRI & 7 S O BEAM T EVE AR L, KB
BT, BHORGEVXET 125, &b VKET 3
FESHE L 7,

X 7 ic SEAEAROE & RITEERIE & OBIEET Lo
INEREOTARANC A 2 &, B L CEFHETE, &
TR ORI - TR A 2RI h b, WEOM
ICWREERREOHEER®Z (n=105 r=0.692, p<0.001) &%
B bz, —7, NEAETE, AEEREEOBI—FD
BRI D SN o1, B, WXOWEEERIT I, B
FRERD, P77 2RIBLTFEV-BEESATL
20, CHNLO2EREABRVWTCLEEREORENAE LN
720

N~ Oy o
T T 1

6.05 0.1 0.15 0.2 0.25 0.3

Total area occupied by fresh dung pats
(m?/100m?3/ week )

Settling year after establishment
co

Fig. 5. Relationship between the total area occupied
by fresh dung pats® and the settling year of
Poa pratensis on the convex and linear slope
site.
Their regression is as follows :
n=35, r=—0.570, p<0.001.
v=—43.054x +16.244.
3 The total area occupied by fresh dung pats
was given by average from May to October in
1993.
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0 10 20 30 40 50 60 70 80 90 100 %
Relative value

o/o/eejeoeo0o0

Fig. 6. Distribution of number of species of perennial
grass.
@ : the size of symbol indicates the relative
value as compared with a maximum value in
1992. Size of one grid cell is 10m X 10 m.

B 8 IS FABEAROERERRI (LI, BICESHRERE
T3) SHEEERE & OBIRER L, ChEREOIRE]
WA B E, MEBIUCEERE TR, FEERAOEINC
Mo TZBERRREEE A EMICS D, MEOMICEEERR
FEOIBBIRAZ (n=105, r=0.602, p<0.001) D SN fz, —
75, MERE T, SEERE L ofic—EoRBREED &
NEM oty TOMRIE, RROTEELRO L EBEI NI
N7 2RI BEOFEY—D 2EBARVT & ITIFERE
TH =71,
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‘Relationship between the inclination of

pasture and the species number® of perennial
grass.

Upper panel (O) shows convex and linear
slopes, and their regression is as follows :
n=105, r=0.692, p<0.001.

yv=0.448x0.34. )

Bottom panel (@) shows concave slopes, and
their regression is not significant.

¥ Species number : Each data was derived from
four ImX1m quadrats in each grid cell shown
in Fig 6.
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T

8 10 12 14 16 18 20 22 24
Inclination (degree)

Relationship between the inclination of

pasture and the species diversity (H')? of

perennial grass. '

Upper panel (O) shows convex and linear

slopes, and their regression is as follows :

n=105, r=0.602, p<0.001.

yv=0.060x—0.24.

Bottom panel (@) shows concave slopes, and

their regression is not significant.

¥ Species diversity (H') : Shannon-Wiener index

(nit) was derived from four 1mX1m quadrats

in each grid cell shown in Fig 6.
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ERHHFIESES > TEREITEN L 72, Thidld, K
BEOPEEC X 2REOETFHMAPERESREIZR/ LT
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RN B2, THbs, EHEREBOEESCESLUZO
DL T, HEEEOBRICET 28E, BE BEED
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OWFEEFEAENR TV TEPNERLIREEEZ 5N D,

2 HEEOZMSH

BiHEaR o RA 24 £ (1992 ) iiT- kiEEFED
BERTE, 7V v d—T =25 X OFEWE 84.8% I
EL, tMoBERBCHTEACESL TV, £Dkd,
EGIEE IC B SR A TR L Tz, Numata® id, 1RIE
EBERIO—ir vy v k=T v—7 5 2B EH T T



HrH - - R - B ERCREN B T BB DRZEEL 51

B8, FHEEHICE SN B IR ML S 2 B EU 2
bOLEETE B,

AR T, ERLMED 28 ERTREEEY ORAEE
) M3 fEEE SN, FE 24 FH T - HEARHE TR,
ZDAD 20 MASHEER S i, AT, BB X UERFET
R ER S O > THEBRIIIEINT 2 HEHICH
D, SRR W ICEHMET SERE ORI & v M s
BIEENT S > 7co O & D I BRI B EE O SEIE
DR PO NI BB IR BEET 255, ThE4ES
HIRERO—DIc, HIFICEED BIED B & VA D 3
LEZOND, Thbb, FHEEREOEIMCME- T, BEE
5 OERSBITEREMC DL B0, BEPHEER &I
& YRR EILIIAENIT R E {18549, 20w, {ER
PERHMETEIEBEETHEy vy v+ —TNV—0520E
BEOEES N, hoEELHRT 2B ECEES LTV, &
o, NEFHOESEEICTET 2 & > TEEERIA D
ERICOFCEHROMANEZ Oh, BEACAERM IS
VT DEL OBOERSIREICE > 1o EHESh B, 418
i3, BEEEEL OEE B & CEIEE & ORED 5 ko
mﬁ%%%ﬁﬂt,A%%ua%oﬁéz%ﬁ%ét%Ab
Nna,

2. MEFHEICH T IHEEDERDH LEBLEOREEL
BERAD TR L & 5 e, MERNE < I ANEmERHE & ek
RHPEDONTER L) LOMIc—EDRERKREFRD 5N
Motie LT, FOEEEEVEKEEE S WMENEOR
BRI D 5 EEESNI, MAT, AEECHESE, M
R A AR A & SEERAROTEN S L USRERR
ORIt EESERERAY ONT, BLEOREL/LOERED
AR X SRR AT & 0 EMIC S A ERICH - 2o
T oOERR, WERED OIRET 2 BEQREBEORE)
TEE DR « BRI L ELIcE TRETEEAREBLTVS, L
7o T, MERTE TN E B L CERRIE & 2B B HEE
DR FWBHETHY, ZOEMMLOD I dEKEbE
DIk O SANTHRED, S OBERFPANEILRELELLN
%

Bl 33

AMAOEMBCEL, BEMEERLS S CiEhEEN
rEHFEE, 5 R (R, RILEERERED, HZE
B (B, BESERE) kK, Fh, BHBXURSOEHE
RN AT - EBREER, 25 a8
rEEMEERICHERRT 5, T, AEOMHKEETE
W EHIEERS SIS RS B L, EBERRE A
FRERRE L L L1 5,

5 " X W

1) YEINEHE - FEEE= (1958) Bl B 1 B 14 oS &
CHEELICd 2 ISR, HAERESEE 8, 123-128.
2) FHERT - Ak Rk - THBA - K EE— 1999 rv iy

F— 7 W— "5 X (Poa pratensis L.) DIEFEGE & IKFZE D
B X 2T, 1 EFoEbHL L EETORET. 8
5K 45, 157-162.

3) HHBRIT - Mk IBHE - THBA - R EE— (1999 574 v
F—7W—2"35 R (Poapratensis L.) DEFEIHEERFTED
B X 3 THA. 2 BikoBshrr v sy x—7
W=7 5 2AEFORFROFHINENB LCEPETFICLS

YIEWI~OEA. HEEE 45, 163-169,

4) %FtHﬁiﬁ NE B BR tREE (1998) MEEIBUREM O HIE &
B 1 S HEONT. AEEE 4, 208-214.

5) FHRIT -/NE - AR TREE (1998) [ERIEBEHIOHIE &
BEWERE 2. JENTHORO BTEESPREOLEESREL LU
2 ORI TS HE. HEE 4, 215-222,

6) FEEH= (1977 HEOMER S EE PESNE. RaL pp. 83-
94.

7) /NMUEHH - ERIERT - SEEEL (1989) FEMMUMEEIA & oY
HEW~OEEOHTHICBT 2z 2 V¥ —Dfin. 1. fEE
OFAT. BEEE 35, 24-29.

8) FERpERD - FEANK - FEE B (1993) MUEETKH B A X
FRUEHC OERERE DRRIL. HEEER 39, 1-6.

9) NuUMATA, M. (1971) Quaternary history of grasslands. - par-
ticularly on relationships of climate to grasses and grass-
land types and on human role in development of grassland
formations on the earth -. Bull. Bio-geogr. Soc. Japan 26 (4),
21-27.

10) KIEEHES (1978) FNMEFAVDOH TIRYD. EMKERTLE
FHERBENHREE 2 vy —RE 14, 1-31

11 PERRIER - BPARZER - BUK 57 (1988) REBIREUKE/TO
WIXERE DR NI BB OEHLic R E 9 8, EMETER
38, 87-96.

= B
HHRIT - b6 HHE - HIEET - IBNER (2000 : BREREO

I & EMAT R, 3. REALQ IR - ZEMAZIL . B 46,
45-51.

BRI B0 T, B0 LIS BUHUE BRE - BIE - 8k
#) ORY HPEHAEORREE - ERNRELS X 5 BEEHREU
7z

FERH TR, FIRAEROBBIZE, TELEFEIF —F+—F 2
SADSH VY v E—TN—FFANEE Uz, 27U, Z20ZEL
OB NS X S FHME TRILRI B0 U, MBS
TREVEHTD - o ML KOEFME TR, BEEBORRICE
2 HE DR M O I - TREAL T AERMKCH Y, 20K
RIZBLIPHOBEER Y VP v ¥ TNV — 7S ZADOEEELGERLTE
DOFBBRIZ S - %o

BHLER D O FIF 24 SEEITAT o HHERAEORE, ¥ vy v F—
TI— 75 ORI 85% IFE L, b BRI LR EAIIC
BE Ul MBS & OEEFRIE TR, BEER S ORIt - TR
HEROIBHEEMGEMT @M S Y, HEOHMMD & Hikc
IRBIEENC B - 7o —75, RIS T, FIEER A BRIz —
FEOBURIEERD ohisd » 72,

DL EDOREE IS BUIRE DR Y & O BI% & Hiad U 22 iR,
WMEEERICEELCOEEEL O,

F—7—F . FHAEE, B, M.



http://www.tcpdf.org

