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Fig. 1. Experimental paddock with an area of 184.4 m’ in
Nuta Region, Otoyo, Kochi Prefecture.
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Fig. 2. (a) A female immature goat named Momoko, as of
151 days old (September 21, 2011). Momoko was born in
April 24, 2011, and put to grazing in the paddock in Nuta
Region, Otoyo, Kochi Prefecture, on June 24, 2011 (62 days
old). (b) A five-year-old male mature goat named Mimi pas-
tured for 5 years in Yaune Region, Otoyo.
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Table 1. Plant species grazed by the immature goat in relation to its age. Relative grazing pressure on each species was classi-
fied in terms of time allocation as follows: O, >75%; O, 10-75%; +, <10%.

Date Jul8 Jul17 Jul24 Aug4 Aug12 Aug 18 Aug 31 Sep 17 Sep 22 Sep 30 Oct8 Oct 19 Nov 11
Age (days) 75 84 91 102 110 116 129 146 151 159 167 178 201
Pueraria lobata O @) @) O O O O O O O O O O
Miscanthus sinensis O @) @) @) @) © © O O O
Boehmeria nippononivea O O O O + + + +
Equisetum arvense + O O O O O O
Morus alba + + + + + +
Boehmeria spicata + + + + + +
Commelina communis + + + + + +
Persicaria thunbergii + + + + + +
Artemisia indica + + O O +
Erigeron annus + + +

Lactuca indica + +

Achyranthes bidentata + +
Clinopodium chinense + +
Teucrium japonicum +
Cirsium nipponicum + +

Persicaria longiseta +

Erigeron floribundus +

Corchoropsis crenata +

Agrimonia pilosa +

Smilax riparia +

Lonicera japonica +

A A ¥ (Miscanthus sinensis) & 7 5 L 3 (Boehmeria
nippononivea) %43 AWERFEABINz (Table 1)s L
Nl SHPHIHIIHITTIEI A, ARAF, T4
TUSMIITE A ETRET T, HRE L THRIXNORIZ
FEfOfEHE & & DI T, D720, 10H F TITHK
XN OEY) % EIHI60 cm LTI 2 Bl A AT
ISR ) HL o 721320, ¥ F ORELF:A R8O T < Bl
T S ¥, Vs H (Commelina communis), 3
EFX (Artemisia indica) @ 3FEOEEHEON] Y HLY % Fln]
T o7z
FIRELTVORAAF L7 ZTEH 5720 8
HISH (ZEf2116H) LR, Y ¥R E T 2 H oM
BHHE 2 050, 8 H31IH OFA TIXI6FE D FH AR % &
RTWb EZAHWER SN (Table 1) FRALT
WRIGMAAEEBIZE SN L Iid BIXHATER
BOWIHERINIZDZ, 7 A, AAF, hTHY
VA, A ¥ F (Equisetum arvense), 27 7 (Morus
alba), 27 %) (Boehmeria spicata), ) 1.7 ¥, 3
)N (Persicaria thunbergii), I E¥, e XY at v
(Erigeron annus), 7 % /7 7 ¥ (Lactuca indica), &

1A ) 27 F (Achyranthes bidentata), 7 V< /35
(Clinopodium chinense), =77 ¥ (Teucrium japonicum)
7 W 2 (Cirsium nipponicum), A X % 5 (Persicaria
longiseta), * * 7 L F /) ¥ (Erigeron floribundus) .
515 A ) I (Corchoropsis crenata), %~ I A b F
(Agrimonia pilosa). > % 7 (Smilax riparia), A A 7
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Fig. 3. Changes in body weight (closed circles) and diversity
index of grazed grasses (open circles) of the immature goat,
Momoko, in relation to days after birth. The diversity (H)
was calculated based on the Shannon—Weaver index (Eq. 1).
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A Z  (Lonicera japonica) DEFI2FEDFEARTDH - 72
(Table 1)

X FOWEERE Do 72fE, XA T X
EAAFNIEFEWT, IOHUBEIEAF SIS
I EERIFATHENT: (Table 1)o BXATIE, 2V
(Castanea crenata) DO, b7 ET I Y (Zea mays).
4 — )V (Brassica oleracea). A A X J 51 % ¥'5 (Poa
annua), A A X 75 K7 (Alopecurus aequalis), 3 =
1) (Cucumis sativus), 7 < 4 & (Ipomoea batatas)
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Fig. 4. Coverage of major herbaceous species at five
quadrats in the paddock pastured by the immature goat.
Vegetation surveys were conducted on August 31 and
October 19, 2011. Species abbreviations: Ab, Achyranthes
bidentata; Ai, Artemisia indica; As, Asteraceae sp.; Bs,
Boehmeria spicata; Cc, Commelina communis; Co, Celastrus
orbiculatus; Dc, Duchesnea chrysantha; Eqr, Equisetum
arvense; Era, Erigeron annus; Ec, Erigeron canadensis;
Gh, Glechoma hederacea; Gt, Geranium thunbergii; Loj,
Lonicera japonica; Lyj, Lysimachia japonica; Ma, Morus
alba; Ms, Miscanthus sinensis; Pha, Phytolacca ameri-
cana; Pta, Pteridium aquilinum; Pj, Petasites japonicus; Ps,
Paederia scandens; Pt, Persicaria thunbergii; Pel, Persicaria
longiseta; Pul, Pueraria lobata; Rj, Ranunculus japonicus;
Sj, Salvia japonica; Tj, Teucrium japonicum; Vv, Viola vere-
cunda.
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Fig. 5. (a) Species richness and (b) diversity index of vegeta-
tion inside (closed circles; August 31 and October 19, 2011)
and outside (open circle, averaged value; October 19) the
paddock of the immature goat in Nuta Region, and inside
the pastureland of the mature goat in Yaune Region (closed
triangle, averaged value; August 31). Quadrats 1 through
5 inside the paddock in Nuta Region correspond to Q1
through Q5, respectively. The diversity (H) was calculated
based on the Shannon—-Weaver index (Eq. 1).
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RN Lz, £BIHHETIZZ XOAZRELT
W72, fOSREEEIZ07 57205 YXOREE &
DI & 7 RO ZRREDHEIM L 72 (Fig. 3)-

HEE YXomEIZEL v, 8 H3IH E10H19H
D THRIXPNDOREANZZALDS A BTz FHRIDOZALR
AYE) OB EZ H5NAH, 10H19H OEEE TIE
% BY XMW NTF A, AL H AT, A
FREF Y, ANEA F T EPHLOREAITZEILL T
w7z (Fig 4)o F720 BIXNOREHUT ST 3 & T
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) & 2Ol ERTIEReRHML, 3fEHiT
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DL LTEB Y. FARIIRIX 2RI 7z > TRERIC
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Y XFORIXDOLRE L DKL, BIXAL L FFEETH -
7= (Fig.5)o

EH

FRERIR A 22 2L HARY — & HEOMEY Fix
H:1%6 7 H T2 kghith TH HHY (FH. 2000). W5t
WRELIXYFIIERK6 7y HTld kgThH o722 & h
L /h& ek nz % (Fig 3)o 10H  TIREXND
TR & & HITHED, FEFRIZADFIT L A ) HL
DAL 572720, B LD ERPEOY FI
BB A CX W LAY o7z FOTRH
e LT, AFNTHD WY FOEIIHT 2 I
AN DT, FREEDODD S R WIEIMOHREE 72 5
720 THbH, YEOREL & H AT 5 WM
WIRH S S &by BB PEL R E 727 F ISR
BENHHHMNEYDH B, LU, 108 LB A TS
RIXNDELZ R ) P2 LEED 0 o 72 b DD, FKIZIE
WP DBEDTEL 757280, ERIZIZIERM O Y ¥
WIEBRERED D F W CE RV oD Ltk

L 72 FORX TIIIERFEAMR W 3 7 B} 3 il
(FEF, LALHTIEF, JarFy) 2L,
B340 cmBT IR TW 2, A X AKX 0%

FUIAELIR, EIZIEFOANYEY 247> TV A
ETH D, L72A > T 1200 nd DFAEHEH A3,
A L 72 5 OHEY 3 1 VETMAE 7 < LI A
HEINTnwbEEZz b5,

VX DEGFME FEBREIT Lo HMXATIE, vF
FEZEXH LT LAEBKION FTRIZEAL
ABD 7 ZOREFREL, EHEI0H A H150H F Tl
A ARDARF &7 XBUFATERS Z EWVohoTz
(Table 1)o 37132 (2003) 277 > 72V FOIKEIZ
B9 2T, HABHGLH 7 X &2 UF A TRE L.
AAFANBAT LIz LG SN TV D, — IR
KBRS IR, FRERE DI 2B L D b~ 2 F}
OB % X D IFA (Reid and Jung, 1965; Simon, 1974) |
YEFLEHETHALZ EDHMOLNTWS (N - &L
1998)s A AFITKIL L., 7 X13BEL T 5 &Aook
WaHBELTLEY) YV TH LI L0 0. Th
2R AT S EIFRERER LIV IRV
HEBRPERBGOY X TH D LBREORERIEL D 5D
b L, 72, ARIOHDRIZIRETE 55
RKOMENLRALT B & 55057 (Table 1)s

BUBHAE L 721350 ) OX FIHLE EDSRISEED 72
B, ERONLEAFRHMDBRON TV, KET
HIZONTHLEEMISE L. HILRE IS LB XY
HLE ORI L 727200, BRSNS HAHE) Y
MU, BRI -7 2 b b, YEIRET
%l & HITHFELREDI 2 . BIXOWEED R
FERANE D« BUX N TIEIHEHPEAR B O b AR E
xG % rolzDTHH ), Fiow —HNRIAKED
WD ARLNTZA B & % DEARDLIREN L b
& &I, REOKIEZEIMAA Sz (E#£102-116
H. 159—-167H; Fig. 3)o

WERFEICVER LRl o BN & LTk, AHW
B ALEWRE R BBRR. ICBVWIIE R L), AF
B SRS HESETONS (TR, 199 ; M
B, 1990), BIXHTYFITH L ThiE2F &R T
AR, T EYR )T IH Y THoTe WIS
EENLWRE L W2 RIS 2L WRIE, WL
WLUTEERB X2 LT (HE 199%), HiEo
BVWRRE L OBARIL, YVR (BF A IRE) R
F 7R OFENL o720 FZROIEFIIV T OUE
FAREENTWDAY (BH, 2000). #1290 H O
B CRIEIMERSIND T THRETL T Y FIL A TE)
ZINL72e TDEDRT HARONIZ I H AT 770
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Effects of pasturing of an immature goat on weed control
in an abandoned cropland
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Abstract

A female goat under a year old was experimentally
pastured in a paddock with an area of 180 m? to see if
the immature goat was capable of weed control in an
abandoned cropland in Otoyo Town, Kochi Prefecture.
The goat was introduced to the paddock at 62 days old
in June 2011. The goat grazed on nothing but Pueraria
lobata, Miscanthus sinensis and Boehmeria nippon-
onivea, when it was under a half-year old. Consequently,
other weeds in the experimental paddock grew over time,
suggesting that a goat younger than a half-year old was
unable to control weeds. The number of plant species on
which the goat grazed increased after a half-year old, and
a total of 21 species were grazed until November 2011.
The three species of weeds (P. lobata, M. sinensis and
B. nippononivea) almost disappeared from the paddock
at an early stage of pasturing due to intensive grazing by
the goat, and they were replaced by a number of species
with lower grazing pressure. The results suggest that
vegetation in abandoned croplands under goat grazing is
likely to be finally dominated by species with chemical
defenses such as Glechoma hederacea and Lysimachia
Jjaponica, and grazing-tolerant species such as Cyndon
dactylon.
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