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Studies on the Vegetative Propagation of Calystegia japonica Choisy for Its Control in Forage
Corn Field : Akihide FusHmmr* "

Abstract . Calystegia japonica Choisy is an invasive, perennial, rhizomatous weed of forage crops in
Japan. Control is complicated due to its rapid vegetative propagation by means of rhizomes. The
dynamics of the rhizome system of C. japonica were characterized in a field experiment under three
different treatments: cutting the above-ground part, flooding, and fall tillage. Conventional weed
control in forage corn cultivation using a soil application of atrazine and metolachor together with
intensive fall tillage in the previous year (double tillage in Oct. or double tillage once in Oct. and
once in Nov.) had a positive effect on controlling the vegetative growth of C. japonica, through
reducing the size of individual rhizomes. Conventional weed control in corn cultivation with intensive
fall tillage on the previous year of cultivation succeeded in eradicating C. japonica from the infested
field by harvest day. Moreover, each treatment increased the yields of corn up to weed-free plot
yield levels. Intensive fall tillage reduces the above-ground competition of C. japonica with climbing
stem and nurse stage corn from mid-May to mid-June of the next year.

Key Words . Calystegia japonica Choisy, Vegetative propagation, Rhizome, Fall tillage, Weed control,

Forage corn field
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¥E. 1) *xp<0.01, *p<0.05
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A (LA 2001), flfkd 7= OMREEOHHNIL 5
H15H%2% 6 H1I5HOMIRAY, 6 H15H225 7 H15H
OHME Y IRECZEDPHLRIC R 72 (530),
kD Eds, CFFHPEEL-HERER
Tk 5 A liBE, 12 HBERcHiEZiTH) & T
BARIZIZ e VA A IXITIZWERT 5 2 EBHL1ITR
o720 BBEEATDLLVILEETH 5 HHEr o0 1 H
AMEOF T8 ALl e VA + OFEIIE
LAEEES 2D BUEIIZ VA IE IR L 72,
L2 L, BiEORBHIBAEOMREY 4 XITHET S
EEBITS HPhs 6 HPETO VAL DA
HFIHNEENIRENZ LRSI, LI, 10
AENAICHYELBEEZ B o/ 2 MHEX T
X, 5 Hans 6 HRaoRERO# s X O
WMEOEFZ MWD 720 KDY & ICHHIT 2
TEHRENT, kB, 5 Ahas 6 Aoy
FHH b a V3R CIRER RIS 72 5 A5,
KRR TSN RIE, 35 1M TR LKEHZ
TR O e VT OAEFIHNC SR D D 2
EEHEMI WD EEZ L, 72, EVFFOR
XA X LD 72 ) O FEBEICIZIEDO MBI AR
S, MEFA PP STF DS WIT ETR D 72
D oM EERIZIRAE R L7 (M12) 0 ARRERICE W
T3 Smith & Fretwell '€ 7V (Smith et al. 1974)
AR LD ICBFHC L 2D - ) REFE O &
BEBOMMO N L— F+ 729" T e VT F OEEF
ORI HE B, HITERE I S5 HIMICH)
w7z,



RE SR Ny o a YHICBT 5 Vi F O AT RO OV BRI A5 59
028 HIfEOHHEE 5 AhtUh 50 15 AMBOBHED eV 7 4 REOAEKD 72 Y 52 &R RT3 Y
R 7= WEDHRE
MRER R e
WA H BabiL i Bk
ks T334 7% Ex 254 %
(¥ g /1)
“rE (cm)  (H/AZER)  (m) (em)  (H/AZER)  (cm)
HEPHEIX (BB L) - - -
10 A BHEEIX 026 b2 59 b 36 b 12 a 56 b 23 b 39 a
20014E5 3 15H )
11 ABHEIX 088 a 112 a 47 a 11 a 228 a 71 a 44 a
10A 11 A Bkt X 0.16 b 37 b 38 ab 12 a 43 b 08 b 40 a
MR X (BkFZ L) 048 a 109 a 37 a 13 a 196 a 72 a 33 a
SHI5H 10 H BHEEIX. 0.18 be 96 a 40 a 12 a 66 bc 20 be 34 a
1A BBEIX 0.30 ab 94 a 41 a 11 a 105 b 26 b 34 a
10H 11 A Bhig X 0.06 ¢ 81 a 41 a 10 a 30 ¢ 07 ¢ 35
MEPHERIX (BB L) 043 a 127 a 44 a 13 a 177 a 51 a 38 a
10H#HREX 0.15 b 62 b 30 ab 13 a 57 b 15 b 36 a
7H15H i
11 AKX 0.33 ab 90 ab 43 ab 12 a 129 ab 36 ab 35 a
10H 11 A BHEX 011 b 61 b 28 b 12 a 59 b 22 ab 37 a
X Bk L) 018 a 6.1 ab 24 a 12 a 119 a 36 a 21 a
SHISH 10A#Hk X 008 b 6.2 ab 32 a 11 a 43 b 25 a 14 a
11 A #HRIX 0.08 b 85 a 34 a 11 a 73 b 09 a 20 a
10A 11 A Bk X 002 b 32 b 17 a 11 a 31 b 16 a 15 a
MERRE X (BkFZ L) 007 a 56 a 27 a 12 a 59 a 18 a 19 b
oH15H 10 BHEEIX. 0.07 ab 6.1 a 35 a 12 a 51 a 09 a 29 a
11 HBBEIX 0.03 ab 46 a 29 a 11 a 53 a 15 a 2.1 ab
10A 11 A BHEX 001 b 46 a 24 a 12 a 31 a 14 a 22 ab
HEHHERIX (BB L) 002 a 0.8 ab 05 b 11 a 5.1 ab 16 ab 16 a
0H15H 10 H Bk x 001 a 39 a 28 a 12 a 63 a 19 a 19 a
1 A#HREX 000 a 00 b 00 b 00 a 00 b 00 b 00 b
10H 11 A BHEIX 001 a 09 ab 04 b 11 a 10 ab 00 b 06 ab
MHHEX (FkFF L) 003 a 61 a 49 a 11 a 34 a 19 a 22 ab
2002451 15 10 H #hike X 007 a 6.7 a 41 a 12 a 42 a 06 a 34 a
1A FRIX 0.06 a 53 a 26 a 11 a 38 a 10 a 18 b
10A 11 A Bkt X 011 a 77 a 44 a 12 a 6.3 a 13 a 2.3 ab
. D MEOH BRI L0 % TEER, ZoOMEIMERGEILE Lz, BFERIIMELOBURTEL L2, BEIMEORFELH

EDPH,
&k,

5 15 H O PR IX X5 A AR

2) FINOFE—FEXTHIE Tukey D FH5T5 %KEDFE AN RN L ZRT,

029 FkFEA eV 4 OffkRD 72 ) OMREEICKIT

TR DOV T O Y B LIE BT Y
N F p
B 479 0.030
B B30 B 11.10 0.006
FRBALBLE: X [ 510 9.03 0.004

. D) FXAENZE 5 BROT— 5 & vz,

030 FkFEA e vt kD72 ) OMEEIC LI

FTEIZDOWT D Key factor/key stage 734
KR
e )
LAy &% F P
5/15~6/15D  6/15~7/15
Bk 18.6 0.1 187 033 0.18
s 106 12.1 227
=i 29.2 12.2

F. 1) SR ST TS o B B R
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R=050*

0 5 10 15 20 25 30
BEOHEMLDORE (cm)

012 bV A+ oMk 7z ) OBRES 4 X L kD

72 0 oM 3 E O BLR
1B, HEY A XEREORGEILORE S TRLZ.
20014E 5 A15H, 6 H15H, 7 A15H, 8 A15H, 9
H15H, 10H15H 38 X 1520024F 5 HISHOF— % X 0 {f
L7z
*%k P01

b, BHERELE W) 2L B EETIUIENIC
fif g DB AT & L IFEBIITEE L WA, 61213,
CVAF TIELEO LB & KRBT TH
LMEEZMEZIEL2D, KBFZIT-oTHHUES H
HAIZ 1Mo —4 ) —#247) 220 ThhE, 8
AWHED e VT F OEFENZ LR T 5 L EFH
PHOJLK 2 0k ) BIEIZEA D 2 L5 IcifEgR s h
%o L72H55 T, AFDRRS N2 PHEBEEM TIEA
T BHREIC X B2 AEFHOIKZMED C L F F 0
LA NWEER D,

OoOoooooooon

FRMIIC BT B eV F OEIEIX, EEZOHE
X o T, REEIUIE T HMEDHW, IS
N, ZROFRPREDP LFETE 2 EDHKETH
% (fRE 2000, %5 1952) 0 2D X 9 HRIREOWH
LICL 2 EEEZERET 5L, HEEHOREDY FIZ X
STTOMREDOHBEBWST L, BLURED
AR 2T S/ TEB L S & AR 7 Hl A
Y SVAMEE R S ) R B PN ¥ <)
TLMEOBERE, HRIFCBTLRET, b
VAFFIRAFBLECA AT TEF VTN
TREOEEMHRIA/ NS W LATRBEINT WS
BEZW (S 1986) & 51, ABEMB %@ U7
MELDIZE B e VTt OREDOLEOHIEIZET 5
MRBRRD725%0 22T, EFME T OM LD
ALY ATV F+ OMEORRIC KT B L g
L7zo & QICHREDWYE & KB L Ot ik
AALH D & A3 EXHLY DBIFRIZ OV THRES L 72,

451067 (2006)

1) 4E 1 ROAEY ORE
(1) MRB LU
HLRERERY (&R CTRA$ 21 &
B2 M L7z, SRBR 1 TIX19944F 4 H15H, R
2 TIX19954F 4 H15H 2, Hf27cm, M
1/2,000a TEMI3Y v PVOKY TF L VHEEY |
WCHHNOBRRY 13EZ 1Ry F4720 1kg I L,
BEER (6-9-6) #125gRM L%, 10cmd b
VAT OMREE 418, 20cmDOREE 118, 7511
RS 5 emIThi AT 720 BRI, AT
FHr DR b a3 YIS BVTI9934E 100 F
AL 72 1 RS D & 0 % 358 0 3155 3Bk
Y CHE S Wiz MEOHZ TRy MIF
PH D IRLEE D 5L % 8T B 72 50 ZR BRI T e 1 o 0B &
1Ay MECEND 17 A=)V (1 mxmX
1m) 3¥ 7)) — MREBFICHE L7, &b, %
WEHEEMN L T2ODOFRE (BE 3m, EAE2m) 2K
N DM 2 ARF%E L7ze BIIXATHT, #EKILH
HATo 720 %d, WEOMZANTEB X OREYA
RiFe A+ oEE LS My ET I MICE
JAEMEOHGRLEZORELVHB L, T2,
PEARZERHF 2 H T HMETHIZ S 2 LDSTEL
WD, HIEFORATHERINTVEREL w7,
CDXHITLT, 19944EITHE Z AT 713 1
Ay bY72 0 FrEEFRTI0~13g, WEFHTIZ20~30
8, 19954 (Al 2 A 7RI 1 R v M 4720
FriEE Tl1~14g, MEFHTIZI9~33M & %o 720
19944 1ZIEA4FE 1 IO RIHL ) LB A4 A IR LS AT
W, M EEROFAE EREORRICKITTREL N
L7205 AIGH MBI FIMIAER:, 6 HI5H&E 7
HI5H 3 EE oA F A e, 8 HI5H & 9
A15H 3 EEORER 2 45 O TREDORELY & v
2 b BRI 5 BAE, ALY IZHEETIT - 720
10A15H ICH LEBEB X O T2 RHAE L 72, 2,
%, EBLUOEOEWEZ T LOTH LIRS L7,
HFEBVIR B KPR L 2214, MREOEWE &K
BAERA L2, & HITREDRT KLY % W%
L, &S (TNC, Total Nonstructural
Carbohydrate) T# L7z, TNCiZ, ME0HH
BEERRIE TR R L, MIRaRE (REEMERE) L og
B X OREN 21T, 7/ — VERREETIIE L
72 (Yamamoto et al. 1985, HAF 1980),
(2) #iRB Loz
VA A ORI ES S O Wi I3 2 AT 151
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031 4FE1EOMELY AV HFDEFIZRIFTTE

21)
yied 3]
JFFu‘i@i@nJ:nIS e
R
ALY H
i LR E JirE 3y W3 TNCEAER
e/ Ry b)) (Fhe/ Ry ) /Ry ) (%)
B 570 a2 1539 a 2312 a 165 a
5H15H 41 a 821 b 1225 b 170 a
6H15H 502 a 806 b 1.295 b 160 a
7H15H 456 a 951 b 1425 b 191 a
8H15H 453 a 703 b 1,067 b 159 a
9H15H 371 a 997 b 1400 b 172 a

. 1) 19944 12 3B & F20ti L 7o Bl 5 R v~ OFEW iz " ¥,
2) F—BEL T 5 %KETHESADZWE & %KY (Tukey
DFHE) o

Tho72
1 BONELY 2%, FEHEOH Lo EE R,
BEOGYE L WFBB L TN CHEAFRIILITT
WH R FRIUIR Lze EH O EIBOWY ER &I
X LAY RICHEEREZTRBO SN H o
720 AIHCY BEHICBED &3, MEDHYE & K35
LR X & AR R L7eAs, R AV
F—HE %2 TNCEARIIMLHX & HERA
ROLNLoTe TOXHIZ, E1ROAEY X
OMEOYE, WFFIIEUE X THEIC
WA U 72h%, R ZAF TR & D IERIRIC3m L Tz,
FATNCEARITEUHEX & EZHFED SN
2o TNHDOZERPS, 1O TIZe VAT
FOWHIFH L WEE L SN,
2) AIELY [l ¥ o 7%
(1) MEBLOHE
19954E21d 8 1], 53 & T 2 MM % 7w
o B O A LARZE DRI KT TRIEY B
Brgd Lz, 8MEAINLY X5 H15H, 30H, 6 H
15H, 30H, 7 H15H, 30H, 8 HI5HBXU'8 A
30H 24T > 720 5 IAIELY & 5 H15H, 6 AH15H,
7H15H, 8 HISHB X9 AI5HICAT5720 2
MY X6 H15H & 8 HISHIZAT - 720 FAI D X
EBI0H1HICH B e MEDEWEZFHAE L 72,
SR L ORI LR TH B,
(2) WREBLUOESR
YOV F ORI ZESD S Wi IR 2 A BI7TH
Tho7z
ALY [l EER AR vz A &, RED
W W RB L O TNCEARII RIS HESE

032 AELY \EASE VA F OEFIZ RITT 8D

RO EB

ALY ERE

I e 5 e We3Es  TNCEAR
(#Wg/ Ry V) EWg/Ry v) (H/E ) (%)

[iRE 2

ALELX 434 a2 1860 a 2,656 a 255 a
2 J1l 833 b 465 b 1156 b 205 a
5 Jal 525 a 60 ¢ 325 ¢ 116 b
8 In] 50.3 a 03 ¢ 24 ¢ - %

1D 19958 ERERZ M L 72 i 5 K v P OTPIHEE RS
2) F—¥CFMIE 5 %ARETHEED BV & 2R (Tukey
D)o

FI2TR L7z SEM O EFBOWYAEE RIL 2 [
WY XAmb A&, WULEXE 5 0B X0 8 HA
By XICIEAERREZTRD LN o7z 2 AAIHL

D X TIRELELX & TR EORY R & EE U
HEICEBD LA, HEOTNCEHEARICEE R
RO LN o7z, 5B I8 B X Tik
HEALPX 35 L O 2 FATHLY X & TR ZE DY
B, RFBB L TN CEARIEHE L Il S hz,
S ALY X CIIMEDEMEL A%, TNCE
FRITWETE LD o 72708 WYPOHTERLRIZE
VF % B IR AL O EH I —EDBIHIZ BT 5
AELY M EADOMBEEZRT I EPRENT VWD
(Sprague et al. 1950), SO EH 5, 8EIAJELD
KTl 5 BT Y [X & R T LR A ICIRZED
IR R AL A % RIS B 728, TNCER
RIMEL o TV bDEEZ D, AREBIZEND
RBTH Y, BEOREFIIOVWTUIRAEL L
Vo LAL, 8EIXIHLY XOWZEDYE & M35
BLUOHETELTNCEHAEDETH»S, FEND
S EDMIY X, LA FFDOREDEE %<
WHTELLEEZ D,

W RRER DGR % 5 F 2 THiBROBLED SATY 12
L OMEDEEOMH 2 ERT 5, 1 XD X &
2 FAIHL Y X TRARZEOAEFHIHAVNE L, BT
1o 5 SR OREIEN B 2 IZEF NI B T 2 5B
FHO 1 LB TR RS LW E o a KL
Twbo 5 ALY X CIERZED A F I O R)HE A
RO NI BIEL K T TiE v, 8 DA
WY KIIMEDEFMH OMESMHETE 5, 2
N HEFAIY 2 LTV A+ 2B 52 L1
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FE RO ETEBADOTREEIRETH L, £
(2, FHERGER TR 2 MRS e Ll
ML, L L, BOETIRADICHES FF0RET
B X o THEREP 2179 2 LS b DL BAS
ERRIZEVITRET SN TV B, 20054E 3 HIZ M
KIS L) AFINI: TR K OWHAAEOFAR
L% K% 720 DA E] 1IZBWT, WBKH, ¥
i B X OFHEREE & AR $ % & & &0
& L7 AR O EFEILRB 2 S Twnd (B
MOKBEBAIER 2005a). T bbb, ILVF %
PR gE U7z Rl 20 & CRIE L 72354, Mo MEwiy
HEGOTAINC LAY O & LTl 0w
178 % FIUH L 72 Heons s oA Y 12 X 5 ek
BRIIERCTE S L E X Do MROBBAAIIH LT
FUZFORPE RO CREREORBIILEE Lk
Vo BT FIZOWTIRAREOH L7 v 7 =
O — VEBEAE S0 RE K L CHEOHRE X
L7205 7% v, BE, VIS T MRS ST
L 72 BHEBEE S % 2R I o & LT %
C X ATRHEDR 3 & OVHRARRE OMERRIC DT I
LwZeeEzoh, PHEBEELZ AN L7
BHIAELBIML T2 (EH 1998, 1955 2002).
—75, BHMERTIIEEH MY I SMICBI Bk
TS OTEER 2 S 4 A2 s 6 AT
FTICREND 720, TERHT OB TR Y 4T
9 Z AL WAS, ARSI L 2%, Wl
I X o T 1AM OKBIbL2 T & 2 A1, M)
ZORENHZER L2 EOZ BN Y 5 50k
FORAATENC X BPBRIET L £ 2 5,

Doooooooon

BUIE, bHEO B EOFEICL RSN
LK Z R E LR L, SRHEY % 4
FTHLIEPREHEIATVE (BRH 1984, Zh
TICHEE SIEEFRICB W TEE Lz VA4t
LTtz # U&7 (R 1998), flkHiEw
DEBEPRIZHE N © VI OB D RN BV T
LIRS IN D, wilEAR, KHTH Y #EAKILD
WBNESTH D, €T, HK LBVt
OMEOBEWHNC X 2 HEsHFETE S, ThE
TOHEKRG & AEFITED LM, AR5
L7zttt AF e LCiirte—F, Hiks
T 2 MIEED KE VI EABIRENLICEE S
TWwa Ias  1987). AGEMOAFE & iHKEM
DRRE HAKIIC X 2 MEOREIH & LTET L

Bl v, 518, M EEOFREN B L OER
Tld, THUKGDMREO R EIHN T R R
HHIEHEIZLND, 2T, KRG LH
F OFHERT & A B OMRED REIHN TR
R L7z,

1) ZEAERT OB

(1) MRB LU

WL ESERERY  Ca TR, BIRILRENTE
¥ —) T, 1/72000a DR ZF L VERY b
(FE27cm X 1 E27cm) ZHWT, eV A 2%
AT BRI S KGR & BMG T B R TR
19984E1, F8A: L7zth7 OB % BIkG S % Fs4: 4R
B 199741247 o 720 13K ORERE & ALELII[H] A5
WEORRIHNIC KT T HBEEWETT 5720, WK
Bre b 1R ORBEIRAKEZ AR v + OMEEERE
5 EiZ5em& L7ziK, Ti220cme L7286
X OVHiKIHl % 30T 3B EHEAK L 720 o> 3 K %
Uy, WEBIEIZ 1 2AB LU 2 2A0 2 kL L
720 BAHRS AL L7zo 19984 4 AI5HICH NG
BHARZ F1lkg® LB L ARy MALBEE (N-
P:0;—K:0 = 6-9-6%) ZBlWTI25g R L7
B, ENFEIPEEL MY ET T VMEBL TR
ERWZAFT 720 HEIZRE Z10cmB & U20cm % &
NENABITIAR, FH5REZES 5emiZH D72,
VA FOEDOBEMNEELFFTE720Ky O
Wl R C e MR 7oMERIZ TR MY
72D HEET 8 ~11 g, EFHIZIS~2BMTH - 72,
%8B, WEIZX1993F10H IETFR—FIT OFEH b
7ET I VA S 1 EERERO S OEBRL, ¥
WO THM X720 02 MR Lz, WkEzH
B T & % 150cm X 180cm X 30cm O £ K 4 12
CVH A ERAMT Ry PEREL, LEKS %
3KEE T R o 720 MLIRIIMIE 1 A L TIiZ 4 H15
H»55 A15HE T, 2»A0E T34 AI5H»S
6 HIGHET& L7z,

WP T KB OKEHEK L, ZhE i
TH» 8 A15H FTHIRX L MERICERL, ZoH]
Bze A+ EFEOREHEE Lz, WEKTRE
ARBRE TR IS B3, MEBIOROEYEEL,
S HITHREIZOWTIINEF#S & OV Ik R K
1t¥ (TN C, Total Nonstructural Carbohydrate) &
FHEEWE L7 (1A 1980, Yamamoto et al. 1985) o

(2) WRBLUEL
HERE T D 8 H15HIZB T 5 FABIX DR ED
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WE L RFERBIOTNCEAREHEIZITRL
720 WK - 22 HX TIIBEIBEKL, WFEHRD
LT, WL 20, REOAFTIHORNIITK X
Molze WK 1 PHAXTHZHEMITNEL o
7ehs, MEOEFHHOMREIATHTHo 7, @
- 12ARXEBEE - 220K TIdMmRERERIIIRX
LHRTAH R o720, MFEBBLUTNCES
X & ARTHIX & A FEIT R REDAE
BB ORI RIT NS o720

M & 02 o TR LB O R 4 & 1]
FIALEE DR 2 41 B 7280 W2 53 BUIHT # 3F % 341 TR
L7zo HEKGHETIEIMEE BT, MR
TRMERICHEELSRD bz, KIS, LEKG
B & WA R O B REAMEDAF I RITTIE
DIHREEP ST 5720125 5%F (05 1979)

033 k)it ol FEFEARA 5 O 1K

ZRDOTzo THURGRIFIC X B FGRIPEOLY
B L OHWESEHOVWTFRIZBLTH R ER
TOREVHEZERLZ. SO RS, LT
HERTA & THOR I % 15D 5 56, WEOAEFHN
NI & 0 b 1K OREIKE HE
THIENHOLENI R -7,

FEAE T IRBR O R IX O QLB M B X ORI
B ENAETRELBIIR L K- 228
XTI BRI i B X OIROFEITE <,
MEOEWE, WHFEBLOTNCEHEARIZETH
BL7ze E512, WX TIHRBEKR T 6 H15H 12
WIREDEBABIL SN, BRI H RSB
L OMOFEAEITE LS, 8 AI5HICIIMZIIE & 225
720 MK - 1 AKX TIRAHRHAEH IOV TLE
[ D A P & 728, MUERAR T AR LS IR L 7o

034 # FEEFSER2 5 O TEARSMIEIZ X B )L

2 & BREDLEFIIHY A AMRZEDEF TR 5 5005 F
e eI TNCE A 3% 514 3
LA ﬂ; Aok 1Wj nkr ; ! KW HEE = e
(Wetre/ K> b) (B/+> b) (%) BEIE HEE%) S H5E%)
?ﬁj" 1Ak 1000 c? 214b ?}2 b UK 2 23105%*%D 9] 134.30%*% 87
@#'Z#HE 000 ¢ 0b TR WSR2 536% 2 276 1
- 1AHK 4170 b 1106 a 282 a AR A 004 081 0
- 2P 36.70 b 1042 a 254 a e 6 ; 12
FFHRIX 53.30 a 1385 a 25 a
¥E. 1) *¥*¥P<001, *P<005
. 1) ZREIZ19984E 4 H15H 20 S BItE L 7zo SRERHE T H 19984F
SHISHDOF—% #R_$,
2) F—HmX T2 LMoL 5 %KETHEEE S ZVWI L
%Y (Tukey D))o
035 ZARREBOHEAXIZBIFLEY P40 ORENEFREOHRERY
b5 it 3 it
WAHH 3K A LB i R E EE e TNCEHHH WE
(#%g/R > b) (#g/R > b) (/R b) (%) (#¥g/R > b)

415H  LBLBAGEE 0 1.3 22 166 0

Ak - 1 pHK? 00 (00 15 (02 16 (-6)* 74 (-92)% 0.0 (0.0)*
5H15H ik - 2 AKX -5 - - - -

xFHE X 43 1.1 53 120 0.2

WK - 12HKX - - - - -
6H15H bk - 22 HIX 00 (0.0 01 (-12)%* 5 (-17)* 58 (-108)* 00 (0.0)*

STHRIX 140 36 132 19.2 30

WK - 12HKX 240 (240)* 100 (85)* 214 (198)* 187 (11.3)* 27 (27)*
8H15H k- 22 HIX 00 (50.0) * 00 (-0* 0 (5% - (-58)% 00 (00)*

SFHEIX 431 533 1,385 247 88

. 1) ARBRIZ19984E 12 FEME L 7o

2) ik - 12 AKX 4 A15H22% 5 A15H. MEGIEE S5 A15HA25 8 A15H,
3) #hAK - 2 HXOMIHEIX 4 H1I5H2 5 6 H15H, BEEMMIE 6 H15H 25 8 H15H,
4) () NOBMEIZLHB X OEOHBRIH O AR L, WRX OGS 2 OB & LRT5 %KETHIIFEEAD 2R T,

5) ¥ FVLEDDIERGE.
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B, N TIN5 A15H IR
EOTNCEHEAFIIMD L7225, it Bzt
D7z OMED R AN F =& L TR
Ni7-0bE 25, M EMOFEARIH» S DOWAKTIE
W LEA HMADMEIC L 2 HBHEOMATIT 7z
B, AKX T T 2R R B AR % Tk
SIRREL o/ E2 D, TLT, BRMEMEDO
WHENAME S I, RIS EREY OB K 3 %
BIHO~ 7y, 8k, wfbkFEE Vo AEFRE
MOFAENFEINLZEZONL, £IT5 A
A LRI IR LRI X o TRETECIZAEFHE
WRRERE MLz WS h s (B 1995,
Russell 1981)o L7235 T, #K - 2 2 HX T3
P B A B I3 2 IZE O IPITE2MK T
L7729, 6 A15H F TIIMEIIBWH L 2L E 2 5,

036 bVt ot FEFsE#D 50K
12 X BAREDAEFIIHY

ks UE T LB R TNCEA =
(Wetg/Ry ) /Ky M) (%)
WA 1AAK 151 cd? 650 bc 139 b
WAk - 2 AKX 48 d 369 ¢ 25 ¢
BT 1A 226 be 772 b 144 b
BT 22HK 319 b 1.234 a 159 b
X 448 a 1497 a 210 a

. 1) ZEIZ19974E 4 H15H 20 S BItE L 7ze iRERE T H19974F
SHIGHD 7 —% %#/Rd,

2) F—iRLF 2 LEDRI 5 %RETHEEN RN &
%#/R3 (Tukey D))o

2) FEABOLE
(1) MEBLOHE
19974 4 H15HIZFAE R alR & FERIC e VA4 &
WA 722 MERIT 1 Ry b 2472 0 HiEE T18~
23g, MEFHIX19~22f0CdH - 720 WHEBIIHIED 5
HI5HIZB T 2 FFBORRIZ12+3emTH &4 &
Ao Foo MLEURTE 1 2 BB ik 5 H15H A
56 HI5HET, 22HMHTIZ5 HI5HA S5 7 HI5
HETE L7, Bikt:, ZhZh 8 HI5HE Tx A
B & UZeo MUBIIH i 0 MUBR e, IS0 ] v
OFEBEM, WEFHHIIHEMNARE A TH S,
KB % AT o 72 MAEORGUL AR IR L, AkifED
AFITRITLAFERBORBI NSV EEZ b,
(2) HEBLUES
HEE TR D 8 H1I5HIZBIT 5 ZUHX DREE
EMFBBIVTNCEAFELRIOITR L7z, i
K22 HXTROMEOEF I SN0, %
AHTRER & IR THEF RS Va5, REOHIEO%)
REARTHTH o720 WHXTIHLAMIZED S
T, MEOEFUHORFILI/NEh o 720
FE A% ARBR O PR X ORI 35 X OVl 12
B ENATRAY RN L. #K - 1204
X, K- 220X E AP 2 IR IR
U775, W LiE, WER, BEFEEBLIUOTNC
EAFITIH S P, B TR ISR E IR L
2o FEAME IR TILALBE BIAA T E My B 0s 56 AR
LCWb7:0, MEBIHEAPICH R SR ICHRFE

037 BEBRBOBAKKIZBITLZEY P40 OBRENETREOHRY
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