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P:05, K:0% ZhZh45g &L AIK50 g % i
L7z, 19954 3 H20H IZHflim 2 W h oKl 2
gl LCTHE - $HIEL, TR 10cm X 10cmD K & &
DINDY v FEgk) INFEIZID TRBHXH720
2 (MALHIFTG 720 2 % D)L SITHY) 248 3K
D & 3 MBI JE PH A & 20emBfE A 72 47 18 2 A
R 72, 2 RE OB TH X & FLiE L 7.
ALY 1, HAEH (19954F) 16 H14H2511H
I4HOM, 24H (19964) X4 A17H»5 8 121
HOMIZ4 7|, HE4emTIro7z. iRERII A
B ATb o7z, 2B, WHXNIZHEA LY
INRORCEDAN ORI EA L L, T2, WHX
PR L 72 9 N RO DT 5 TR L 7.

A
20cm I
PZAY::]
+—>]
20cm

R EEARHL 0D 3 N B

13

(2) REHE

ALY #4212 ALBE X % 10em B R T100 D& TR D [X
W25, YONHBHB L 22X E L L ZosEs
zWEL, [NV E] L7 T/,
LB OB E % MY B L O A iR o 2 4£ H
D9 HITME L, E51T, Mo 7248 %E ok
BOEZFT0C TR LIE L, Eheh, st
m& L7

N

2) fER
(1) PNOENPY) ERUHEDHRE
B8RICIYNDIEN ) EOWR R LIz, MEHFEHE
XD NDIEAY B, FAEH O D NHRLZ AT #
HRIHEML, 64 H#ED 9 HIZIZBEIC80% % i
Z, 24EHO5 HIZIX100%1EL, 2O, Wi
NOFRX L) b AEICHCHER Lz, HHX TIX
2FHD 5 A TRV ETHER L722%, Toiwv
FTHOMAX L HEMEmZ R L7z, 9 HIZIET A
JU—NRXPEFTNHA 77 a—="XTiE100%I12
L, Yarza—EikEwniz, b=V 7z A7X
RF—=F v —F 75 AXTIZIEHY I - 72,
BABRN YN R OEOREDOHR R L7z, v
INOREEEE, MR X TR H Ofl 2 AT R o
W2 A2 128 2 Cw &, 8 H T LIRRIZEE

WZHEmL, 24HO 7 AR LREIZ100% & 7 5 7-.
o |1 — %7, X TEAEH IS RO RLIK b
J fiTHo7z. LaL, 2EHICETAZa—1XE
" 200m FNAFA S D= NKTAE ML, 9 H19H 1
A
20cm WXENENTTS%, TAS%IZE L. a7 a—N
: v B OA AR OIERX TIRA0% LT &8 - 72, i
3B N ORI T DO, MEHIZVTROMEIX H50% L ETH
H8FE VNDIENY EOH
EEEE 1995%F 19962
98138 118148 58298 7H178 9H19H
%
|IRTE 80.5a 96.5a 100.0a  100.0a 100.0a
FHhoa—N 16.0b 19.0b 27.0b 715bc  100.0a
FILYA4oo0—/\ 18.0b 27.5b 38.0b 89.0ab  100.0a
O40—/\ 12.0b 14.5b 16.5b 39.0c 91.0ab
RULZTFISA4TSRX  20.0b 23.5b 31.5b 480bc  87.0ab
r—ILDIRY 17.0b 21.0b 26.5b 36.5¢ 70.0b
F—Fry—FI35X 19.5b 21.5b 25.5b 39.0c 72.5b

1) 77 A B L7, Tukeyd: 2 X 0 a7z
2) [a—HAS B TR 5 3CF R A L 72BN IE 5 %RETHEAAD .
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. L= — =
100 EigiE 100 RULZTFISAT SR
80 | f 80
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i 1
= 40 = 40
N * »———/"_/\
a? a a a ° b b b bc
100 wzé:bn—/\ _ 100 k—ILDTRY
80 |
& 60
[
B 40
=
20
0 . - - 0 . .
b b b abc b b b bc
TILYA a—/\ Sy
100 290 100 A—Fr—F552
80 80 | |} 1 D/D—D’D_D\D\E/D
g 60 £ 60
i #
40 4
= 1
20 20 ._._.—.—.’/\-
b b b b c
sasO—n Junel4 Aug22 Nov.14 Apr.17 June26  Sep.19
100 % 1995 1996
80
—— o\ O HE
& 60
1
%40
20
0 L T S——— L L L L
b b b abc
Juneld  Aug.22 Nov.14 Apr.17 June26  Sep.19
1995 1996
HA VN OB ORE OHER
W1) 7—0% 4 VAWML B BEAERERITo 72,
2) Fe7 B FRA L7 REIZ I3 Tukey B2 & 0 2 SOBEEIZ 5 %RETHEEAD .
S72h, 2EBICRT A=K ET VA 72 BRI A D, Z ORHIHCRE OB FE AR HR A

O—\X25K & IR L7

VNOEF EWREOWE L OB A KE T 572
B, 89 RITHHX OREH KO 2 4 H ORI o
BEOWEE L 2 FFHORMEMHAERTHS 9 HIOHD
NORE L OMRE, FEI0RIC2FEHOE~
BoiMowywitExzmrL7z. 24FEHD6 H~8H
DR DL & IR D 2 N OREEEIZIZH O

XIZEINOPWEIZE NEADI AR DNz, F 7240
DEEIMER X T I 7 0= RO T VA 7 2
O—NXThh) (E4K), ZOWMXTIX6 i
58 HMIZBI 2 ila (5510%) ¥ u”
O— Xz oEHEX L) b AEEICS Lo
7=.
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#9%K& IEWBIOMEDOPEEE £ 19964E 9 HI9H D 2\ D
BERE & DAREL

19955 r 19964 r
6 A14H 0. 699" 4 A17H -0. 021
7A5H 0.712" 5A82H -0. 021
7 A21H 0.323 5 A29H 0. 465
8 A22H 0.294 6 A12H -0. 754**
9 A13H 0. 002 6 A26H -0.936™"
108128 -0.334 7 A18H -0. 909"
118148 -0.144 8 A21H -0. 898™*
THE 0.279 EHEE -0. 856™"

W) REE RE D ZN 2N p <0001, p <001 KU p <005k

(2) ZMNE
BIRICHEX D N OB E ORI E % 7R L
72. B, 2FEHONEIZS HTWETOMTH Y,
RoEEZA TRV, EBIFHEX T, PH%E
R T 72 WEH O Y NI IZ42g ol & A7 H
S 72hY, 24EHICIZ396 g mi & 2 ) WA H O10RF
LML 72, —75, X O 2 NOYEIZ 4
HIZIZbI L THETE T, 2FEHTORMX Y7
D 7~97g DHPATH > 72, FHEXOHFTIET H 2

O— X7 NVHA 7 7 0—NKOINNEH’S
o720, EIFHEX OZNEN13%, 24%\2F &
olz. WEONEZMEH & 24EHTHET 2 &,
THI7O=NEROT VYA 7 78— KT
WREPoT72.

3) ER
(1) HEOERE VNEMIEDEE
ARRERCHRA L 7ZIEA D EIZ T 30135 L Eof
RICXA2MEREEIEEZRL, FBEERXEILCE
TRARETHEVEDBEKEOREL LT E VR 5.
L7235 C, IRAYY BEEBEED S ¥ N AL DSE L
ZHILZENTE L. HAFHEX DT NDILA ) LI
TONHREAT T 6 A HBED 9 HIZIZBEIC80% 2B 2,
24EH® 5 FIZIZ100% 2 L7, F-%ETAT
DA 7 7 HBRDOI0HICIX75%IE L, 24EHD
7 HI2I3100% & T o 7z, ONEMEER T S 5A,
STV NHALT H1213 3, 44EFET LI ENH
HIN TV B 100 RFEERTIE, ¥ /NOREZ AT
BOTEKGE T TH Y, W OWFHEE IRV

10K HOEIRHEIX 3BT 5 199645485 & 5 o 1 [ o0 B LR
FEF L 4H1/H- bH2H- 5H29H- 6A12H- 6R26H- T7H18BH-
5A1H 5A28H 6811H 6825H 1A17H 8A21H
g/m’

7Ahya—N 81.7a 403. 9a 50. 3a 21.5b 5.4b 5. 4d

FILHAoo8—N 127. 8a 293.4abc  26.1a 20. 2b 6.2b 1.5d

aoyo—N 154. 4a 339. 0ab 48. 7a 24.3b 32.6b 26. 9cd

RLZTILFATSR 90. 5a 217. 6bc 86. 1a 83.0a 157. 0a 71. 3bc

F—ILDZRY 117. 6a 241.2abc  43.4a 57. 8a 135. 7a 121. bab

A—F¥—FLISR 92. 0a 153. 5¢ 75. 2a 80. ba 122. ba 171. 0a

VE) [ —FI TR % 2 305 % A L 72BN 3 Tukey BE12 & ) 5 %KM CHIEEA Y

B1E IR UMY
B E (g/m?)
e R 19954 19964F B E®)?
DA BE a5t DZA BE BE (19964 :1995%F)

‘miBE 42 - 42¢ 396a - 396b -
F7hoa—i\ - 1,669a 1,669a 52a 871a 923a 47. 8ab
FILHAooa—N - 1,296ab 1, 296ab 97a 555b 652ab 57. 3a
aso—iN - 1,287ab 1, 287ab 44a T44ab 788ab 42. 2ab
RUZTFIIATFR - 1,356ab 1, 356ab 132 1,004a 1,017a 25. 1ab
r—ILTTRY - 926b 926b 30a 881a 911a 4.3b
A—F¥—FISX - 968b 968b 1a 887a 894a 8. 4ab

1) F—FIR TR B2 L72RBIHIZ I Tukey B2 &K ) 5 %KETHEAEAD .

2) T A Rt RATLEL 72,
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FMETHoT. FLBRELHEEIT->-TVA. 20X
) BREMHIZBWT, B L W) BT R
XTI, IS EEZMESITEEL, L0 EHIM
WU NEHALZER L To e —F, X oH
T, YNOEBYEROHEI 2B T 70
—NNIX, TIVHA 7 7 a—NXTiE5 HURICAR
WZHEM L 72, L Lo RERR SRR X T3 2 % @i
WZHDBODEIHERLTBY, HEFMmICXD
SONOEFFEH S N EAS AR SNz, FEFEXIC
B I NEMEORS 2 AT HERNE LT,
T X B NSRS B IERE 7D, K OB R
DEENRDH D, FHEIXIZOWT, 24EHOHHE
FEROWPHREARDLE, ThHr7ua—NX, 7TVHA
7 70— N TRVEOHPKE -7 (5115).
THra—N, TIHA 7 7 a—N3kkEICZ L
WHFETH ), HREERERERED I L2 VA L
R FICEOZ ST BN E 2R3 »wa,
MEOBEFOEEROKTIE, O & xHEAMT
Twa. B P, WEEERE?S 2EHIC2T
TIEBEKRER DL Do 72h, ZORBEMHHED
HEHICEIAETHo72. ZDRDTHZA—NRT
WA 7 7a— N 24FEHICIEEBLTLEY, ¥
N2 E S TUTHEFMHTFHE L, HRHFEDIEZ 7272
DEFEZBOOLN-LEZ D, O LI, HHEX
THHEARINTLR T 2 50032 NS HALIC I £
LWwEwz b, 72, Y ARKEIIRERELIT-
T bHEgish, B TROTE (£ 0~5
m) DEZEBRTAFIIA AFHEIFH X 00.087~
0.094% & i L T~ A BB X T130.096~
0100% & Eh oz, Lz T, ThHZ7ua—n[X,
TNHA 7 70— NXTIREHEEE TN Shi%
ERINOREEZRELZRERD 5.

(2) BEHEODINE & > NEHL

AL L7z X9 IS N ICIIRE M 2 55 & L
T, COMOERARRLHIEZINZ 572012, ¥
O ORI R RAR T 2 AT b T & 7.
R TIE, MR X ORI WFEHIZ42g T
HY, BHEKLXD 3 ~5%LMmdDTARL, 24H
TH39% g LIBHBXD39~61% &L Ve h iz, ¥
INOYLRNTBR B & WIAE BT ARHE X C I3 BRRE B L
ATE7272THY, 24 HTHIEHEX 1T BEIRHEX

(396g) D2 ~2%RREE L LT h T2, Lizdio T,
INEHALE TORBICERE 2R T 5 & v ) BT
TIN5 5 2 L1k 5.

LALARDS, HiHO L 9T N EH Lo #E )
DAL EMIFEXAIEEX LD D, T8
THRYNCHEIEBR L7 H 70—, 7L
A7 ra—nNKaERz, ARBETIX, Y NEMIL
DR G H AR ORI PR bR R % BB 3 % 720
BREsl) & Wl L2 B oo X 9 I Rk A5 2
HiafE L CnwbolEriro. 72, £
[iA14.6C T, 4EM MK E21,765mn D IR H 1),
RBRFERE DO BT OREKRE TR R D WEHIICDH -
72h%, Sl BBOARFFEILRATH - 72, Bz E
i U 72 M3 3 AR B DA SN 5 D O ORI
BRHICHIM L, SO X9 R/ B 5L HED D
S H B I NEHALO M R TIE, HFICHELIF
Pl 912 R 2 PG RIS O N3 AEF 2K
L, ROFEOE (VN ZATT 2 58155 %) 12
FIEEALEYNHALT A WL Rl Z
DOESIFINTE TOHE OB 2 ~ 349, Bhl
$% 3~ 44E100 X ) b Aoz, RIS Y NE M
W AT L, X0 IR N b5 2
EATRD LN D, REERPSHEZEA L 2T
IS O NEHAES R SN L /-0, BERER 2 B
& L7280 o N E S ICAR D 3 N E AL Z 2 5
HHI LIRS,

ek, RRERTIZ SN2 EEILT 2 %% 2 AT
7228, W) D ONE ORE 2 AT RSO W T ORGE
WLETH 5.

UEoZ eho, RRERO X9 7 EARIE 7 H
BCTRBEORERZ L2 &A%, HPenIZ Y
s, EEEZEfHTE b L nwr 5.

4) BE

TONEHTE R | R AR L 7 SR T D T N
LD HPE e CPCEAZ AT T BT D W TG L 7-.
INEHALIE, YNOWMBIL ZXEOF S 25K
DIEAY LRI X DRIz, EDINDIED
DB OBEEE L, ORI X TR R W25 5
CHERL, TR 24EHO 5 HRO7T A
121002123 L7z, —J, BORIBHE X CILImif )
FEHIFECHER L, 2EHICHZ 2ENSA LN
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boo, EKIICHERB L. fff) 2406 ~8H
DEEDOWIEEL 9 HDO Y NORE L DRIZIZBADOH
BIBIRRATA B, B OPE AL NIFRX (T & 2N
DEENE AR DA SNz, YNOEFERIL,
WX CIZ14EHIZ42g e D hholzds, 24
Hix396g /mi &ML, WL HIFMXZE L -
7o UONEH Lo X, BEICL B I NIIHT S
JERE, BARDOBESEIRE L. Lo T,
wHELR D 720 QIR BOEOIFHIL > N OAFITIX
PRI X, MREP DR VEETO D N ORI
AT 2 302 20 1F D) 2SR S N AT K S
5720, BB OEMHOR,rHEE L.

2 UNEMEICRIFTEAROBMEEOTZE

NI HERBCEIG LB TH ), REO
JERTREIZH W E Vb TWAEY, KEHTT
TR TORICE VBEADTEZIT D L L I,
ORI OREELZ T L bl TWw57,
L2L, YO FEHEEEHECL o TIEEAL
WEIZ T hhotzbMEEINTEY 2, 3512,
NS EICHEDODESEER LY, B
I X ) BB SN B MBI T T b BAF AR A
BFART. U X 2R OEE OB IIEMET
HBHD, AMPEEFHE KT L LICX D, BEa
DB T L MAERDL LD TE .

ZZT, BHLZ Y NOEE RO Y AT KL
TR OB 2N BUE L & e L <, B o
FEIC & 2 T O W O Z AL U O$R A 3R
Tl & OFA I TATTIED DME 2175 72

1) MEROFE

FRERIE, 19994E 2 © 20004F 42 23V T A B K FH R
T ORI THEME L 72, SR O BED K ORER 5
BERUTOEB)TH 5.

(1) HERHOBR

PR OMII60a D9 B, T A~V (Pinus den-
siflora Sieb. et Zucc.), JREER K OHEEARDRIE L,
MIRIZT7 A~ %4 (Pleioblastus chino (Franch.et
Savat) Makino) 23K 3 415a Z il & LTk
Bra gl L7z, ABRH OMEFI X 5 o m &
T, RHEEREAAKETEMEICEATED, pH

347 CTH o 72,

(2) =ERIE

MARRT ARV, YW TEE FRI2KE 5K
LTHEL, MIEOT A= 2 FHE2MY - 72, &
9 % RO K 13m TH 5. BB O
IROMR B, 1 mEIFEIZ500 i CllsE L, P
69% T o7z, Tz, KEROWWLMEHEIZL D, #
WD & —25b 3, MERmMAERL T,
19994F 4 H20, 21HIZ YN (anfil @ @I8K) oV v F
20cm X 15em 7 Ind (2 1 ACHE R A1) 72, 19994 8 H 12
A X & Z 4 L CRIGE BEZ2 AT ) MINX %2 2 D
MHNICHE L7, 1XDOEE1E8m*X 8mT, 3
AP E L7z, 19994F1%, 7 H M2 510H FA £ C,
20004F13 5 H LA ~12 7 B4y & C B Ot 2
~ 5 A MR E 14X & LTt L7z, BudksH
BT ZIN UC L, SPRMDSASE 3 5 IR I3 A
Bhfkr (%) % A5 L7z, AIHUXIE19994F 9 H16
H, 20004E5 H29H, 7 H14H, 8 H14H, 9H 6
HIZH 3 emTAILY , AFIIHM L7z, 2B, 7
A AT OFENALNTZ720, 199946 H 9 H
WX % & G BRI SR DR RN ) 217572, F
72, BAIX T2 9 H16HIZ % 7 = 7% (Macleaya cor-
data (Willd) RBr.), 7 ~4 53 (Rubus crataegifolius
Bunge), %7 ¥ a2X¥~IXRY (Phytolacca Ameri-
cana L) ZEZAN Y, BrE L7z,

(3) REAHE

fiAHFHEZ 6 HE10HIC 1 mX 1 mOBEET RS
— PR W T T o 72, MBI OREEBHERE & Rl %
L, BEELE (SDR2) 25 Lz ¥ oM
DEF AT 57280, 19994E10H20H & 2000410
HITH I S ORIRIX & & 1 X4720 2 Ao
TR AR E, KRB T0C TR L T E 2l E
L7z, BHEOKZ Z1X19994F 134, A20cm, % X220
cm, 20004F (1 #E, #520cm, #S30em& L7z, LA
WMENISEE, 0~5cm, 5~10cm, 10~20cmM&
20~30cm (20004ED &) @ 4 L2 Y 43T, Mm%
KiEL, 70C Tl L TRz EZJE L7z,
BEXBY 2L 2 Y NDRDIET DT Z Y] S H I
T5720, BES5amEFTOLBICHEEINTHIZIN
DORUZONT, WO EZHE L7z, WO E
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DOWEIL, BFE %M L7230COREAKICREZEL,
MR FR B 2 AF IR R AT O SAEFTEL, OM-14)
EHOTHE LT, S512, BT X 2 BIED
THEOWHEIIKIZTEELZWHLNIIT L7120,
19994F 4 H22H, 10H12H, 20004E10H 6 HIZHRS
15emE TOFEZELMFE (FE100mD) 2 H\T
BIL, ZMafzllEsse s bia, i1
MR 2 HWCES 5, 10, 15em HHEMTEE % il %
L7z, &b, BEHHoOTo7r 27 br—Y (1mx 1
m) % 5 AFTE, 199941 5 1], 20004F (% 9 ],
r— VYO % HBE A HAELY) , SN e YoNEL
AMCXMT LT, EWEZIEL, AERLZHEIL
7z.

2) R

(1) PRNOEBRUEE

B X K OSRIELUX D 2 N DB % 45 5 IR L
72, RBE1AEH D1999%E1E, 6 A2 H10H 122 T
MLEEX & b N ESZHEICE Y, 105121
#162%12 7 o 72, BB 2 4F H 0200048 13 A X Tl
EHICHEIREE A A SNz, AEXIE 6 H
OMIBHX L) b Er-72b00, 10HICIHET
L7z, Shid A I NSO EFDIEEX L,
INBIRE L2720, YNBSS ER L2720
Thb. HI2RICHAELSHE (SDR2) @ RfL5 %
TEDSDR 2 L OB DHER 2 /R L7z, 19994F 1L 7 X
RAFIRREXTE2MTH Y, MEIX T4 6L
THholz. 20004E 6 Hix, WX EH7 A< AFHD

—O— KR
-0 M E X

June'99  Oct’99 June’'00  Oct.’00

%5 YONDHEDHERS

NEREAS 2 67T - 7243, 2000410 H 123X T 3
fr, AIX TS5 ML FIZTA o7, Ak YN,
AITELIX Tl 19994E 2 U°20004F 6 A2 ZhZh 24,

SN THo72D, BEITID, 2%ERDI-T72.
20004E10H 2T [X & H SDRe S 2 & e nfz. 2D
B O 2 & o NDOBE I BUECX 25 8 %, AELUX A
2% Tah o7,

B EDRE L - 52 B S22 5720, HAE
AT K o THE L 72U E o i ld, 19994F 13
7H23H A2 S11THI0H FTTImdH720) 23254
g, IYNUADEFEH 2387 TH -7z, 200041
5 HIOH A 511 H22H OB OFAET 1 nd 24721 N
NT7l4g, YNPUAMAD1026g THY, PNOBE
WL, BRI TRE WML,

124 ML (SDR2) U o 1475 O

HERX 1999108 2000%E6 A 2000108
] SDR, #E®%) & i& SDR, #E®%) & i& SDR, #HE(%)

s {=3 1R 90.1 62.5 N 79.6 67.5 N 100.0 73.3
2 PRI RFH 55.1 6.3 T AR LRHH 57.1 95 AEUN 52.5 55
3O AF3 20.6 1.7 —HAF3 155 0.8 FAIRLRHH 477 78
4 FFIHY 17.1 0.5 94 F3 13.3 2.0 OIA4F3 17.9 1.3
5 LT 15.0 05  XILT 12.9 07 JHY 16.6 1.3

W ER X 1o 100.0 61.7 TN\ 100.0 750 TN 85.3 58.3
2 AEN 54.2 88 TFAIRYY 40.4 1.7 AEIN 62.6 14,7
3 FFIHY 41.0 2.2 AN 27.7 23 FFIHY 285 42
4 FAIRHYH 28.0 1.0 —HA4F3 24.1 25 AXA/ET 20.1 1.2
5 /XET 18.5 10 FFI¥Y 19.4 55 Frx1/am 14.8 2.2

1) SDRz = (FLHEH +#ELREC) 2.
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(2) YINOIROEBRVEAD

55 6 X219994F10 H 2 1UF20004E10 H 12 Fi 4 L 7248
DFEIPIOREHIREZ /R L7z, 19994F 1378 £ 20cm F
T, 20004F1X7R E30em T TR L 72, &MREIL,
19994F J2 U°20004F & & (2 WALPE X [ 124 B 72 7213 &
LNGh o7z, WLEX & b 19994F 12 X T 20004
OREN D o7z, ToBEBE LTIX, 19994 1%
B L7220y v FEGUAM, Vv RO
Ry Thoiztzo, BHEEG 20 E LB T
MAELTBY, BHMEOBFOREEINR TS
LIZE o T E o7z, THICH LT, 20004E 1%
ERIZY v RIS, BHERG DA TH -
727280, FHIZY v R S 7585 T oA
ZENTEY, WEIFHEL) D hh o7 1
DR SPOWD S AE L, RE 0~ 5cmDBRDE
AASHLILX & 3 20004F 1AL T L 72,
YNORDOIEN) % Wit T 57280, WO E % i
LR 2 FEIZKITR L7z, MO EIL (T
EMOIGEENEFETH Y, {HESECEHBTE 5.
WO IE, 19994F & ON20004F & b HdIX & 0 %

19994 20004
B WERER BHE  NERER
0
< 90
S
N
20
&
I 100
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00-5cm B05-10cm 00-5¢m  ©5-10cm
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%6 YNDOJFRIRE OHERS

$13FE IO E
BOMFER=E (mg/DMg/h)
Mmoo 19994E10H 20005108
B X 2.1a 2.4a
A ERX 2.9a 2.7a
H) B35 LFEe A L2 AEE I E Tukey 32 & 0
5 %KHETHEERD.

ALK DS E AN B D DD, WBLRHIICH B R 7%
A LNLh o,

(3) TEFEERVLE=HES%H

BT & B BE S T OBV KT B %
HO2ICT 5720, TEMEZ$143R12, TE-H
AT R T ISR Lz, HIEAEEE L, SRERBHIAEE O
19994F 4 HIZiZ16mPA T TH 0, AEXIZZ D% D
17mmPL T EARETHER Lz, —, BAIXIZEs
5cm X O 10ecmDFEEASE £ - 72, D =AM 1E
RERBAIAIF D 19994F 4 H XA #EA11.2% (R &
10~15cm) ~13.9% ({15 ~10cm) &M<, &A%
73431% (Il 5 ~10cm) ~47.0% (li10~15cm) &
o 72 BUBIX L OVAIERX & & KA AR
0, JAMHBPMET T 52580 57208, 0
A TAHIANHUX A R THAX TR T - 7.

LRRR
0% Il

100%

=
BN

I\
F&\\F&\\\\

m
-
mT
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(10-15¢m)
7

‘N #&
H B B

BHX M HR X B M Hy X
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BEH DXt %A

100%
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1438 TIRREEE O HERS

TEEE (mm)
OB ES(em) 1999%F4F 19994108 2000108
5 14.7 18.8 20.6
i e dm 10 15.5 19.6 19.1
15 15.7 18.1 16.9
5 - 16.9 16.6
M ER X 10 - 16.3 16.6
15 - 16.7 16.1

1) rpX A R O SR A

3) ER

KRR TIEERN D72 o THRIRDOKMBEE D) & —
EBRFELTIUNZBH L. o3RI TiZY
¥ — g% BRI d B LR I UK AETE O B RO MR
AL, BINdzE@EsNTBYO, 1)y -zl
H B & ) B OR AZHHINICE < £ E 2
bND. KRERTIZY NORZAHT 6 » H£91999
4£10 H OB DTHALIX 1375%, MELX1384% & 7
Molzds, THIV ¥ —%BRELALZTLITL)EAR
HOBAEBFEH LW EYED L. —F, ¥ 1D
PERE X, BEFEOREBR AR THEFICRET -
7275, ZOBENIIAEBRTIIIISALLEOMEIER
LHanfl [§HER ] 37 Z2H Wi/ TH 5.

ARG ISR ICE R L T/ 7 A= A4
(&, MBULFEL TH 5 Y NZHANIT 228, 20k
HIERE R FAERA SN2 720, WX & S FEENELD
ERLZ. TORIEFHEEZEOE LKL, ikt
DBEGZFRE L2720, EEVPHZ SNz, EIEL
BRI L, IV P28 L iR
B INZEAT BI2IE, WIS X BHELZ
ATHH 2R ST EES ARHEEIMRAL T
POWHET HOBLEVE VLTV BEN, KRERT
EHERL, 7TASAFHEZEIRLTT CICINEE
ALZZDS, YORWAEDIEKIZRIFCH -7z, T
e, MDD ICX > THHFOEFIMZ SN0
LHEREING.

FBBX TR OB H > 72 b DD, Hh
SRKICHEBE IS SN TB Y, HICHEZZIFT
Wz, 2D L) &R Y NSO BRI E S
KLHZOENEZEND, BRI NS 1574
H %22 BRIF 2 AF 2R Lz, 223 i
B OB RAE L Tw b EHMESh Tl )0,

MR R B GRE CEI L 722 DY NDESEE
FO—HTHAE., THITH L THNIX TIZ I8
MOFFIZEE SN LHB2BH Y, ZoZ TN
DHEEDK T 24 U7,

BUASCGAET ClRAMARIZEORIC X D 3kecm?
DEERDITHZIT D E VDN TWSEY, X512, B
JEIZ, HWEREEANOEGIZ L 5 AFHEDITINIZ
THOBEIbE 725 LCEAME, EAREEARRIC
L, ROMERLESWINEZHET L L nwbTn5
), LAaALadn, YNEEEICIEEEHEN & v
bITEY 2, NGRWIE, TR #PH o TR
TIEFIIRET 2 2 EATRENT VDI, I
RIS & o Tl g, %, MREEEEmML <
BHREECRLEVDRTWA, F72, Y30
SRR TELTB Y, Ak S
I/NREEICE B B HEEIC R > TV B 10,

KRR ClIME, TEORSBIOMRD A E A K
UM OTEIN AT WAL X B & 22 E W A3A S
otz TIEOWEEZ LIEME & =M oA 5
FHli L 728 2 A, MR E DI X ABE O
BERALNT2H DD, TOREIZ/NE o7z
5, YNNOMOERERLHROIEINC L EENRD LN
Lol b {EREND, YN TIZIESHI0O~15
em VSRR S DTERE DS HE A, 3B 204 FEBE T
NEMTHEAERRIZET AL wb T, 4
Bl e kT 52 22k, TEOBREBLIED
ETPREINDED, INFEHALICIIS R E 2 b nwE
E2b.

Ak U 72 IR O EERBE DRAEZALIZDOWT, T A
<V AR TIEBER B OB R L BHE DI EITA LN
HukwbhTBHIW, ThHIYNL KRR T
FERHITHIRDBEEDEA T 5 Z i3 LT
54, L7225 T, BIEEMIZIAD 572 N2 n
T Y] 2 A B T b TR 5% b A A
RN D L ENA.

AR O FABR & X7 D LB R TIEE L 7.
ONDAFIIM AR % FEHE L 7o EHL G & BB R
EDOMITE DD L WREMED D 5 HY, KRB TOH
MRS X & 2 NGO HIEY T T b — i 2 AT
HY, TEOWHELZ L TOREIZLKE ZEwn
BHEWERBREINLZ ERS, BB OMELY D
BIZOWT, RERBWIIRVWEEZ .
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4) BE

AR L 72 MR- DR IR ISR L 72 S N D AEF IR IT
T OB DOWT, NIUEH L LR %17 - 7.
BHW L2 NOAFIZ, BHL1 AR BIZRAIX K O
WX E D EDBALNR Do 7205, 2 4FHIZAIUX T
EAINEOA APHERESELL, NPBHE S
M, SR L7z, BAIX TIRBRERHIEIC X
D NP OBEFOEF TR S, YNDEFIX
BifCThorz. F72, BBIX TR T OREAHFL
DOoNTLOO, YO EIOETE, WOEE R
O BB REA IR S b 2 L id e <, BEHT
WCBWTHLIETIYAAPELE L. LedsT, ¥
N E A 72 O121E, AHUEBEE X 0 b R
WKWEBEMABBMLTNDEEVZ .

V YNEZBALLBEARRMOEEDZEL

1 INZEAL HHEREMEOREE RV LR

B0ZE{t

INFETORBIIBNWT, INOLEFITH T AL
20emiZHeRTHRA 3emTIZBEZ IR Ty A2 L, +
BOMBR Y N0 BARME T, EH T KM TOE
BITEWDEARDL NI, TOEII/NEINWT EDHL
Ml olz. TO7D, HF KA E R A
ANDYINDEANZ Y 725 T, KRS EPAN KT
hrrEZONZ. LaL, INF TKHBRMIZIK
T A LR 355 D00, b
I NZBA L CTHRAFE L7260z e A
ELRENTWERW,

Z TR T, BMEPRE S, BAREKLD
A 7T AWIHBR I SN EEA L, B
ML 72860 HEREE L MEOZE LT 3EMIThT:
h, WA L7.

1) MEROAE
(1) EXESH

Hh ] R S TR 7 R N O R R A 604 Al L 72
PEIE) & O H R CRRBR 2 17 - 72, B o 13813
ARt T, MAEIZIHHIEAF15a, PO
LEnfGdbf40a THAH. RERBMGET ORI L,
3+ 7, #37 (Quercus dentate Thunb.ex Murray),
T AR VEOBE 2 ~ 4 mOBEAREIMEL L, FHRIC

\Z A ¥ (Carex spp.), 4 7% (Juncus effuses
L.var.decipiens Buchen.), #¥ > 1) 7% (Cyperus
microiria Steud.) FEAVEF LTz,

19944E 6 HIZHEARSE Jz OB A 2 MLy, $ikH L
7%, IHHHE O PAIZE S30~50cm, PEHI30emDHE
Kiga-72. 6 H17~20H 120 THED 3D
vy FO(HEAH) 2% 9 x15emi2¥) Y, HHHEEE
21K md 2R 72, R, 2513 LTS
TZ2WoTYy FO—HZ2HMD, L2 RETET
PEAOIT 7.

19944F 7 H18H 205, kB (IHHM) & BE#Ed
BHEF R 2 &ty 1 halc, BEFMMERMEL % KL
7o, BECH B, 19944E1X10H21H £ T6 ~158H %
A 3 MR B L, 1995%E1& 5 H 9 HA2*510H30H
FC, 19964F13 4 H23H2*510H27H F T3 AT
BB L7z, BRI IX, 500kg D412 L C
201 (19944F) ~389 (19964F) ¥H - H “ha 4 (BAF,
B F—FZECDEWVS.) ITHYH L7, 1994,
19954 ITITAEEL M, EARFHOWZF A ALY, 7 43T
(Rosa multiflora Thunb.) Z=IEILY, BETsr L LY
12, 19954F 6 HIC&m 2 bAl ) L7z,

AL, 1mX 1mDOEEIT FT— % [HHEHE
(2167 Frixid L ATV, AR 9 H A Ag i i B
W R OB 2 L7z, £ 72, [FEEIZ50cm X 50cm
OR®a F7— NE2Hv, [HHEEL16 7 &2 B2
DALY, FEAEHIC T, 70C TRl L7288, W
HEZWE L, 19944E0 6 H &4 9 i, 1l
R R 2 W CIHIHTE R Z 6 #AF, HE 0,
5, 10emiZBF 5 HEMELHE L. 612, &=
R EE ) R L2 100mIDBR - fF 2 vy, 0~ 5 cm,
5 ~10cmDE S O AL, =AH A 2 e L
7o, BEORENZE, 100C TiztE, HF A EMpH
A—%—|2Xo5TpH (H20) ZHWETHE LD,
N-CT7F 4 F =2 TLEBEROEREGHE
e L7,

%3, 1994, 19954Em 9 Hiix v v@d ko4
BT 6 AT % #E L, 20%20%20cm® +-4: % i 1)
EV, X 0~5, 5~10, 10~20cm® /@240 Y
I, INSOFHAEY Y IV EKRELTIYNDR
ZPRELL, 70C CHZM: L CTHREZHIE L 7.
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(2) 1 7HELH

TP O FHECHE K9 604F- 0 V4 1) & o> 4l FH s 4t C [+
OB 21T - 72, HEEARESREFL T
H5H. RBEHIIIHHMHO AT, HiEEHN 3 aTH
5. RERBIIGET OMAE, 1 7 OWEHN80% & H
<, MTIE A FEEDRAE L Tz, 199446 H 7
HICEEUBRER] () F%— by 7oLy
I VA %340ml 10 a BAii L, EARKEDHGIE L
726 H20HIZA A 72 1%, Wb L7z, #ERESbE
FRD T THREEZ D, 6 H21HICRERD ik
TYNERAT 72, REAH T & S B3 2 9P R
(#3.5ha) & & I BB %2 A L7z, ik
Mo, 19944E1310H21H £ T 6 B, 19954E1% 4
H25H2*510H17H % T 6 5, 19964E1% 4 A23H %
LI2HS5 HFEF T3 WA, ZRENEBERM L. K
HBOR P 1X500kg A= 1234 LT 193 (19944F) ~275
(19954F) CDIZAIY L7z, 1994, 19954E(2#kml,
ANTOBEEZITH &L BT, 19954 6 H IZHmERA

(0-5cm)

(5-10cm)

100%
80% |
60% | / Z
5
oo R
T a0%
1|
20% |
0% ‘ . ‘

June’94 Sep.'94 Sep.95 Sep.'96

Kl
D
o
=

June’94 Sep.'94 Sep.95 Sep.'96
EAESH(BEE)
0%t O%4 BEHE

%

%877 (2009)

D &SR L 7.

AT LA b & MR J7 LT, HHE o Y BUAE
YWOREE R ORI, Wit S & oBfFE, TR
T O =AM oA, LHipH, TIEOEER R OIERKFE
G, INOREHOREEZRE L7205, R
Bk, e, HLKOBFROMAETIZL, £hlL
Hoboixs kL.

2) 1R

(1) HFEOE{LSFM

RS0 ~10emlZ BT 5 D =MoAE DAL % 5
SHIZ/RL7-. [HHMmERTIX, 0~5cmfE, 5~10
cEDVFT D, ABRBAGEIE IS S, 17
TG ITHAMSE L, FFICA I EST
71% (0 ~5cm), 59% (5~10cm) &L £ F@w
fiZ/R L7z, 2otk WML b HOE A TR
RFICIKT L, ZOEAEVIZ0~5mEOlTHL
ol FHITRIS L, BEMHE I35 OEE LS

(0-5cm)

100%
80%
60% | Z
e
40% | ﬁ
) ] I I
0% ‘ ‘ ‘

June’'94 Sep.'94 Sep.’95 Sep.’'96

(5-10cm)

June’94 Sep.’94 Sep.’95 Sep.’96
A5 918 & #th(IE B )

100%

80%

60% |

N
N

40%

20% |

0%

HEIX  HIEO=M A DAL



PSR

F B AR SNz,

S 0~10emlZ B 5 TR D25 9 X2
L7z, RERBHIAIRE O TR R, EAE S HolH
HH 1A Tl314.3~14.4nm T 4 77965 Hi oo |H HH 1 T3
75~105mTdH > 72. ZDHI95ED I HE T, %
RERIX & b TSRS Z D, Wb 20

EXRELH (BEE)

HEAR AR 0D 3 7 N 3 K, 23

mbPh &R o 72hs, ZTOEALDEE T A 7L
THRIZHZE TH o 72, 19955E 5 H19964F 122 F Tl
WENORERIX b FIEME IR & R LiEA LR
3, B, 1EDEEREE L TRE L.
WTO0~10mD HEOpHRE NEEHE, SREE
HREOZALZ FI0KIIR Lz, TigEpHIE, B

A7 &5 (IHAE)

30 30
€20 20
E
I
i
#10 10
H J
0 0

July'94 Sep.94 Sep.95 Sep.’96

HEES  —O—0cm —A&—5cm 8 10cm

July’'94  Sep.’94 Sep.95 Sep.'96

oM IR DOZEAL

pH(H,0)
5.0
48
46
44
42
40
June'94  Sep. 94  Sep. 95 Sep.96
T-N%)
0.4
Tl e, e
0.2
0.1
0.0
June’94  Sep. 94  Sep.’95  Sep.96
T-C(%)

50

4.0: .\.\./.

30

e R e

0.0

June’'94  Sep.94  Sep.95

EXRELH (BEE)
HEE —€—0-5cm —A—5-10cm

Sep.'96

50

48

46

44

42

4.0

04

03

0.2

0.1

00

50

40

3.0

20

0.0

pH(H,0)

June'94  Sep.94  Sep.95

T-N%)

./\

— .

June'94

Sep.'96

Sep.’'94  Sep.95
T-C(%)

Sep.'96

r//d\\\r__d

June'94

Sep.'94 Sep.'95
A5 HE S (BR®@)

Sep.'96

H10M  tiEopH (H20), T-NREUT-CoZ1t
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BRFICIZ4.3~4.9DHIPH T, ZTORIILERBEM L D
BT L Cw L 250 bz, EARE o
TEpHIZ, 0~5cm/@& 5 ~10cm/EDIZHH & 2
BRAEGIHR SN Do 7205, A4 7 P85 HTl319954F
FTO~5mEDpHA S5 ~10cmfE & ) HH 5202
WETHER L7z, UL, 19964F1ICI3 AR SN
B ot

T oEERGHFI, RBMHGBRIZIE, 0~5
cm /i 250.29~0.32%, 5 ~10cmfE$%0.14~0.15% &,
0~5mECTEWHEZRL:. TOHITVWTNIOR
B b A2y, DI T T 2 @250 S
72123 EY, “BLT5~10mELDH 0~5cmE
TELHER L. HEoeRFEGAERIE, REBRK

FRl2iE, 0~5cmED4.1~42%, 5~10cmfEAh51.8
~21% L BEEFREHEROYAE LK, 5 ~10cnfE X
DdH0~5emETHENEL, TOROHER D EEHR
AR LIZIFFEROGN Z R L7,

(2) ERUVREFE

WEARE 5 b S OV A 7 8 o o> 2 % 7 B DL
S ORgEES, BRI OB % 55155, A HE
(SDR2) Z#H16FKIR LIz, Y NZHZDITF T34
HRD19944E 9 H OWEARBE S L 4 7ol
IR IZ B 5 3 /S OIS TR OB EE1.4%12
WARTIZEA BN o7z, F72, 19944F1F,
AR TIE, A AF (Miscanthus sinensis), 4

H15F T RRREOWEE N ORI, HtsRoZ£1t

R E EAEGH (HHE) A7 9 &S (HH®@)
1994 1995 1996 1994 1995 1996
(W E) %
D2 2.4 14.0 45.8 2.8 26.3 45.8
TIShY 1.0 12.1 1.9 1.0 1.5 4.0
AR¥ 7.6 2.2 2.0 1.0 0.3 1.0
R AV Vv 1.0 2.9 9.2 - 0.8 0.8
koS 3.1 5.9 3.0 1.5 6.5 1.0
194 1.6 1.1 0.6 2.5 4.0 5.8
EXVYT - - 0.2 3.3 1.0 5.3
AT 0.3 5.7 2.4 - 6.8 0.8
YRoH - 2.7 2.4 1.0 5.8 0.8
L ES 37.2 69. 1 85.1 20.0 58. 8 83.8
BRith 5 68. 1 36. 6 20.3 85.0 46. 3 22.5
L) AAIXIREER O &, 3 N IX19944F 6 JISHEAAUT, AAIIEE 9 HIAT - 7.

#16%E FEEELE (SDR:2) V) o V5 Mozt

EAEGH (HHEm) 179 ELH (HH®)
E B SDR, E B SDR,
(1994%)
AR 100.0 A4 87.9
TIZAY a1.7 EX9T 60. 2
aF3 37.3 N 56. 8
ko 22.1 HHhAYv 51.6
RAXA/ET 17.6 ARE 44.0
(1995%F)
TISHY 93.2 N 68. 6
PZA 68.0 474 57.6
NyiAwa 54. 1 ATHE 32.1
ATHE 43.4 kNS 21.3
YINRYY 39.7 T7I5HY 25.17
(1996%F)
N 11.6 PZA 10.4
TISHY 52.9 EN=E) 50. 6
AR 52.2 474 50.5
F>I/an 39.8 F7ISHY 39.8
YINRYY 36.4 ARFE 25.4

1) SDRe= (FLHHH +HIEHEC) 2.
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YL TIE, © 22 7 (Cyperus brevifolius)
DEEN IS &<, WEROEL > S/ M LA
B (SDR2) EENETNARF, £ 7425 1
Lz R L7z, 19944F ORI, WEAREE S b JL O° A
FHELEHOHHREEE 40%UTFTH Y, Hitbo
ZWIRRETH - 72.

19954127 % & YNDIRDS D IR, Y NOBEE IR
EAESHOIHHEER TIX14.0%, 1 73 E 5B
[HHMH TIE263% & 20, WMBHYOF T b #
EhEml kol T2, Mo ER L2720,
TR & AR SE L ML 72, SDR2%5
HbE, A TVEEBTEI AW IMELRD, AR
BEEOIHHEE TX, 779 #4Y (Scirpus wichu-
rae) 1AL, INF 200 TH o 7.

19964F (T AXHEAEE i Je OF A &7 -8\ #h oo [H HH T
WO NOHENL, WIFhb458% &R, YNN8
SDR:® 1% 5, F7z, HHEL80% %z 7.

3 AR %l U CHEEEASBE N 2 M1 & - 72 Fpd
3, EAESHOIHEETIZY NZAY 7 (Lespedeza
striata), A Z7HEEMTIET 755X RLOA 74T
Hoi.

AR 9 oM LB 2 E1IKIIR L7z, 1994
AEDWEARMBE L HL L OV A 778 5 o> [H TR o 347
;D% L, FICA Z7HEHEBOMIZIT b TR
FTERh ol WAL L1995 F T B REIK
ECWIML72%, ¥ NDLHD5EE1328~29% &
RVIKHEEIZE & F o7z, EARE L 7 E S
HOHHE & B 19954 2> 5 19964E 122 F T D
BAAENKIEICHEM L7200, &I 584

200 200
150 150 |
£ 7
oo pre—
Z 100 100 — -
mlmH EER 7
o
m 50 % 50 i

0 . . 0 | isearses N .

Sep. 94 Sep.95 Sep.'96
A7 Y ELH (IBEE)

B\ BZOM OHEIEAR

Sep.'94 Sep.95 Sep.'96
ERESH (BE@E

1N EERBIE R OZAL

ZZFNZN185, 201%icE & F 572, —J, #A
B OBEEHOBAERIZERICL > TEHIKE
, T2, YRNEALNEDN ST,

19944F £ 19954E D ¥ N D J@ B E 2 55 12X 7R L
7z 19944 AR i Je OV A 7B S o G EHR
EI3106g mi, 96g m&AnL, FFITHES 5m
LD TORBIZTLS DTN THo 7. 199541 1E T
B & HMEILT770g m, 680g mEFHL L
WL, 72, ®310mlFIZH L RmOMAMME L
TWw7z.

80 80
60 /— 60 —
g /
D)
= 40 — 40 1
a
o
*20 —{ 20 1
gezere
LB L BB
Sep.'94 Sep.'95 Sep.'94 Sep.'95
EXESH (BE@E A7 ELH (HERM@)
00-5cm  B5-10cm 010-20cm
B2 Y NDORBHIMEDZEAL
3) ER

WIHNE, HOER &2 S BHMERERZ DL ZL R TH S
Band ), WMEKHZREERE LTALE, §
TICHHE L T2 BAICIZRER D v s, i
L% B < 72012 B 5 FEEE DR 0 e 35 LB AT
TH 5. KREBOGH D PO DFHAKDID Y,
R GRE O HHT SIS B R IREICH 572720,
WE 20, PEKICBED. TORE, Pk
DMENAD SN, FIEOGHRALIRAE S 2. HE
KITEIZOWTIE, KRR TIEIHE x & L7225,
WA OFFERHBRINDE Z 3oz, LaL,
PR DS O BATEIC X Y i, &L R D255
bALNLZ LMD, BE 2 IC LA IZE I H
BadT) LB D 5.

RRBECTIE L OWIE L U C =AM M OVl EE
P U7z RE R, ARAEIYICIH B S o L A R & [
MHOEEDE F 2EAEDRD bz, ThIZid T
DOEZIEAL D BG- LT 2%, B TIZA 0B
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LB HEOBEANE LV ERMENTEY®,
B OB X 2 BESHLIIKE 72 b 0k
WEINDL., b=V 7 A7 EHHlTRRBIE,
MR 0 ~10cmfE O EAHAHIIML, SAHOH G LT
T5ELHIT, MENBWICE T 2HINNDH 567,
AT T FEAH O E A K O BE L2 D W T AR o 6
[A3AH HIT2AS, FAHOEE IOV T AL
WZHEI AN AR STz, SHIGHEKLEIC & b
72 9 WAH O 2 7% WA DG RN =M AT BT 5
LBAHOB RIS DWW TH b EHEINS.
TR L, BB 1 SEDEERB L CREL
7z.

—J7, HEOLFEEIZOWT, ko =7 =
A7 R OFERSD LB L CA B &, RRBRO W
AEH O H3EpHIZ, F— V7 2 AZEHOMEE T
FRMRET, T, HEOSBRREERLVERE
EHREIBEROMEI D HE L, FIZ0~5mfET
SAE e MEASERD S N7z, AKH O 4R K 04
SRR, KHHERSETICONTHNT 5 L v
b T3 60 KB RO EEF K N4
FEEH R o 7200, R AR E R
BHEITETTIN, ARYPER I NI 720 LS
I, REHO IEOLERZ N O EREGHFE,
RAEMICHIZ V2, DI DI T 3 A2 M AR L7
25, T LZBEEFIHICE S v, BELHRE
WOIRDHEATE 2O TH B LHLEEN D,

PHEdsicgE s -k EE, T8, #E, dkoR
B, FERBEICL - TORL LD, —HWICZOH
HWOBAARAIZ D> TERT A% Lunbh, K
FHHTId 3 4F H B2 & RIS AR R 5 R0 11 B AR
ALGD, 10EM ETraeicEs L, #Etsss)
EHEEINTWA, 72, BEOVHTIZT ¥ 2
&3 KA DS RIS S35 L bl Tn 500,
A7 E s, TEFEFELIEZRTHo 727204
HEN L, A TR R A
ELTOWOBAREIPET L Tz e fERSh
5.

KRBT, EAEEHICOWTIE, AifidZ ]
P, M L72ORTH 72, 4 7 ELEHIZD
WCIEBRERI OWAT 2 R L 7=, Sk, £ 7Ha8
BB HEVRESNTICIONOAEFTEIET 5
G ED I 572720 Th B, BREHOWHAIZL 5T

A ZHIIFREWH LAY, ZO—FT, bRy
ZLABVWRETHERT LI LE RS2 [T- 1
VN AL O B FEIC J A E MR R o R AR o
B ICBOWTHEOFRIE S NDILEA Y 28I L,
B0 NFEHALZ X5 720121, MMoRAE &L ok
GRLWVIEIVHFE L EPHALIIR 72, L
ML, BHRE2ETLIL1E, HEORERHF
DR E V) B2 S RMER VWD TIERL, T
5 U RTHEA OIE I IZBRER 2 b 22 viE S 28
EZF L.

TN, RO S 536 0 oo,
b T AR B OV H FEAS AT V& bl Tuy 536,46
RREBRICBNTBH L2V N oMREIZ, TGS
HE o 721995 ICRECHMLTH Y, Kl T
AONT-RREDOTEEIL Y NOBMOMEL KX  HE
FTHI LW RWEEZ L, T, YD 24EHDIE
BHIZIEA 5 7201, [HHTE O 1O Eb s E A
7272 &R OFREIC X D A O F A
ZAONTWI72DTH S EHEEIN L, EiBELM:
TR E BT & N EHRPTER IS L vwbih
TBYY, SH%D S ORI 256, P10
WENRLVETLETFHEINS.

kB, RRERTIE, YNOBEDE T - 7219964
IZBWTY, BFEEHO Y NOEED D% D KK
WL L F 57208 AU YNSRI &
WK CHRES N, RUWELORETH-72720Th
b, Tz, EARELSEHTIIFRENICAZFORED
KT MDA SNA, ShiddtoRED
SEBNHETOFVAAFITKELBEHNEE 2
5.

KRR CTITEREOHFE ORI, [ NT DR
RHERT AL E DI, AEBEMAA U0 TR
MY ZfTo7z. TNOHOMEEE, MAESLKBIEICX
STRERRZ2LOD, YNEAR 1~ 2 4E1Z0
BTl S, ZOHMO XY BN EE
FiEERE LT LEYNDH B,

4) R

PHED R S, EARELOA 750853 5
HH 5 b D iR AR 2 A AV, BREEHIEOA 12 & o THIE
L, PEARILEEL 7%, SNZEAL, BACTHEHRL
728t O FIEBE R R DAL % 3 AERICh 75
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T L 7-.

UONEEAL, WMAERT S LK o TIHHT
TR S 0 ~10cmD TEEDFAH DO F G239 L,
BAHE 72135 MHOBEEE 5 & L BT, WENA
HICHE o7, HHEEHO®EE 0 ~10cmd 13D
pHIZHERFAMG 2 5 2 4E M, BEARMKT 3 % @A
AL, RERRPERFZEZAFIL, HTVrbT
PR T M A A Sz, RBR14EH X, [HH
TEE ORI R DL L, I NDREEED N E 9o 7298,
2AEERDPL I NOBENZRICEHED, 3FEHICIE
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Establishment of Zoysia Pasture in Abandoned Agricultural Lands

Ichiro OTANI

Summary

Recently, abandoned agricultural lands—particularly terraced paddy fields and forests—have increased
in extent in the hilly and mountainous areas of Japan. These abandoned lands can be used without intensive
management when they are used as grazing pasture. Japanese lawngrass (Zoysia japonica Steud.), a common
species in native Japanese pastures, is known to be useful in this application because it persists without
intensive management and alleviates soil erosion by stabilizing soils with its stolons, which densely cover the
soil surface. This study was intended to clarify the methods for converting abandoned agricultural lands into
Zoysia pasture to support cattle grazing and facilitate improved land use and conversion.

The results obtained can be summarized as follows:

1. The influences of groundwater level, shading, and slope aspects on Z. japonica growth were examined.
Growth of Z. japonica was more seriously inhibited in the treatment with a 3-cm groundwater level than in
the 20-cm treatment. The growth differences among lines were not significant. Under severe shade (26% rela-
tive solar radiation), growth was more seriously inhibited than under weak shade (37.2%) and short-day treat-
ments. Growth differences among the lines were recognized in both the weak shade and short-day treat-
ments. The growth of Z japonica was greater on a gentle slope (15°) than on a steep slope (27°), and was
greater on a south-facing slope than on an east- or west-facing slope. On slopes, the stolons of Z. japonica
were more numerous growing downward than growing upward.

2. The influences of forest-floor litter and charcoal on Z. japonica growth were examined in a greenhouse
experiment. Sod of Z. japonica was grown in pots with three soil-surface treatments: leaf litter of deciduous
trees, charcoal, and neither (control). The dry weights of stolons and the number of erect stems of Z. japonica
did not differ significantly among the treatments; however, the root dry weights were lower for the plot with
leaf litter than for the control. Leaf litter decreased the soil temperature during the day and retained heat in
the soil during the night. The mechanisms for how litter affected the growth of stolons and erect stems of Z.
Jjaponica were unclear. The application of charcoal increased the daytime soil temperature, but did not affect
the growth of Z. japonica.

3. The effects of spring-sown herbage species on the establishment of Z. japonica were also investigated.
Sod of Z. japonica was planted and herbage species were sown in March (sowing treatment). In plots where
herbage species were not sown (control), both the frequency and coverage of Z. japonica increased rapidly,
reaching 100% in the second year. In contrast, coverage by Z. japonica in the sowing treatments were low
(10% to 77.5%) in the first year and increased only slowly in the second year. In the second year, the cover-
age of Z. japonica in September was inversely correlated with the coverage of herbage species in June, July,
and August in the sowing treatments. This inverse correlation indicates that competition between the

herbage species and Z. japonica for light, nutrients, and water suppresses the growth of Z. japonica, and that
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the herbage species do not increase forage production before the establishment of Z. japonica. It appears that,
in warm areas with few weeds, Z. japonica becomes established earlier when herbage species are not sown.

4. The effects of grazing and cutting on the establishment of Z japonica were investigated and com-
pared. In the first year, Z japonica coverage did not differ significantly between the grazing and cutting
plots. In the second year, the summer coverage was lower in the cutting plot because abundant Digitaria
adscendens occurred in the plot. In the grazing plots, where plant heights were kept low by cattle grazing, Z.
japonica dominated during the second year. In the grazing plots, the soil hardness and rate of solid phase of
the soil were greater in the top layer, but the growth of tops and roots of Z. japonica, and root respiration,
were not inhibited. Therefore, the establishment of Z. japonica was completed in 1 year under grazing condi-
tions.

5. Changes in vegetation and soil properties in abandoned terrace paddy fields under grazing conditions
after the transplanting of Z. japonica sod were investigated over the course of 3 years. When grazing started,
bush species and Juncus effusus dominated. All plants were cut and open ditches were dug for drainage. In
the top layer of the field, the rate of liquid-phase soil decreased, with the proportions of the solid and gas
phases increasing: ie., soil hardness increased rapidly. Plant coverage was low in the first year; Z. japonica
coverage began to increase in the second year and reached 45.8% in the third year. The Z. japonica biomass
increased in the third year. The root weight of Z. japonica increased greatly in the second year, and roots
grew to a depth of 10 cm. Thus, Z. japonica could be established in a couple of years in abandoned terrace
paddy fields under ditch-drained or well-drained conditions in the presence of grazing.

6. The growth of grazed Z. japonica on the floor of a deciduous forest was investigated at three tree den-
sities. The rooting ratios of Z. japonica sods were 75%, 86%, and 98%, respectively, at low (300 trees/ha), medi-
um (440 trees/ha), and high (630 trees/ha) tree densities. The highest rooting rate (at high density) was
ascribed to the suitable soil water content, which was maintained under the dense canopy. Coverage by Z.
Jjaponica at low density increased more rapidly than that at medium and high density in both the second and
third years after transplanting. At low density, coverage of Z. japonica was 58% in October of the third year.
The estimated leaf area index (ELAI) of the trees increased gradually from the first year to the third year in
all treatments. The highest ELAI value was recorded at high density throughout the experiment. The values
of relative solar radiation at the forest floor in the second year were 83% at low density. The amount of tree
litter on the forest floor decreased from year to year in all treatments; no appreciable differences were recog-
nized among the treatments. The growth of Z. japonica was more rapid at low density (for trees averaging 9
m in height).

7. The effects of herbicide application (asulam, developed by Bayer Co.) and cutting on converting a
bracken fern (Pteridium aquilinum L.) - dominated pasture into a Z. japonica - dominated pasture were inves-
tigated. The number of P. aquilinum shoots became 0.5/ mi two months after asulam treatment and increased
slightly during the second year. However, in the cutting plot, in which vegetation was cut six times during
the first year, the number of P. aquilinum shoots decreased year by year, and the fern had disappeared by
the third year. This disappearance was probably caused by exhaustion of the rhizome nutrient reserves. The
rooting rate of Z. japonica was lower in the cutting plots than in the asulam application plots because of com-
petition with P. aquilinum. The coverage of Z. japonica in both plots increased in the second year, and
reached 60% in the third year. Therefore, both asulam application and cutting were useful for converting pas-

ture dominated by bracken fern into a Z. japonica pasture.



