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Effects of mowing to Solidago altissima populations

Katsumi Nakashima*, Kunito Nehira** and Nobukazu Nakagoshi**

*Graduate School for International Development and Cooperation,
Hiroshima University
**Faculty of Integrated Arts and Sciences, Hiroshima University

Abstract : Solidago altissima L. is a perennial naturalized plant belonging to Compositae and
originated in the temperate eastern North America. Its rhizomes run under-ground and its
stem stands straight and grows more than 2m. They have strong vegetative reproductive
ability and grow densely in various habitats. They are widely distributed and are now
subjected for removal. Generally, it is said that mowing is the most effective way of removal
because it is safe and cost effective. The purpose of this study is to understand the influence
of mowing on their growth. The study was conducted in Higashi-Hiroshima City, western
Japan. Three quadrats (Im X 1m) were established in open lands near Hiroshima University.
One quadrat was established in a homogenous community with no mowing for the last few
years. The remaining two were established in a homogenous community, as well, but with
mowing. The former plot is called control plot here and the latter two are called mowing plots.
Stem was defined as ramet of the above ground in this study. The numbers, the height and
the thickness of ramets in control plot and mowing plots were measured in February 1999.
The size of shoots and shoots from original mowed stems in one mowing plot were also
investigated in October 1999. As the results, the number of ramets was larger, and the height
and thickness of ramets were lower in the mowing plots than the control plot. The thickness
of shoots was about half of the original stems. The reactions of this species to mowing might
be the result of their priority over producing seeds than their growth. Inherently this species
do not have any nature to regenerate by shoots. However it seems they indicate this nature
as a reaction to mowing.

Keywords : influence of mowing, naturalized plant, perennial plant, ramets, Solidago altissima
L., vacant lands, shoots.
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YA ZHT U HEF Y7 (Solidago altissima L) 3% 7 B OSEAREN TH S, I TX It %
BEL, FRELLTREX2mU LRI ARBOEERTHD. —RICTE»LEE24 )T, EHIZK
X RM$IEFEOITD. ERICE EFH TR 2RI SHROKGEIEE ST, BAEMIZI08 Ptk
1LEETTHD (KH, 1967 ; bkt 5, 1970).

FEEHITIL K TR AE—# O LK HIBIC 2/ L TW3. kE TidGolden Rod, Yellow weed
RELREIN, FOEKRAROFIZH>TRL2EDOFTILKFMLTEY, AXICHLHELENLT
WBERRL2oTWD (FBHE, 1971a; &H, 1993).

BAIR30EICHARIC A - T L OFE&EBH Y ()1 - A, 1975), F721920~1930F I FEBRf TH
BN EWITRELHSD (A, 1980). LUHITBEA L LTRHBIATHI, TO®KIRH L TEE-
7z (BH, 1975). —RRICHFBIERSTZDIXFE_RKEBHEDOZ L THD. ZOHRI0EE THE Bic
S e, 1970FERICIIEEICIER > TR Y, ZOBHBCItEEDOBIITHL ZFOEFFRD S
T3 (&M, 1971b).

A FZHTUEFY DRSO A i, BETIEHNED HIbiEE £ TeEMNI
BEHLTWS, ABOAFEEOBILTEBDOREEL TWD LI AITHL, EkM, HEEE, ShEK
RI|BV, RBFE, K@, FIBERMMEEEHOZEEZ /LY, ATHZREML, FREEBEALEZ
AT LI UITES LEEEERT D (TX5, 1975; )il - 4, 1975). AHEIZ>WTit, B
RERBLFOREER L OBGRAEERLIZE - T (A - B, 1977 ; 4, 1979, 1989), *7-
+TEpHR 1Kk S, T EERED LARR L OBRBIEBALICE > T (LT - A, 1975 ; A -
f7c, 1978, 1981) BFFEIN TRV, Mhicbibe (1975) I X 3HENOEDOREBEHRICOVTD
MERELDD.

HEEARRBIZ OV TIERBAOBEMBERD D L OFHE (D, 1982 ; HH#i, 1989) v H D, %
OREBLRERAICLY, BAALXDPOIIFENIIEEL LTHEROMBLER>TWD, FEIZB
TAMER, FAORBEERBND, THOMHEZEKTEARS, REINLHERIRZ S < kK
DRAEZBIXRIT, ABE~BALTESESSE (1TKb, 1975) Lok ficdhb.

AEOBIBRIZ OWTIIEFI OEACRROEER Y bE X b 523, )18 T OIS
B FEERZANITEHBREAIIFEHAH I THARY), BROERY CEBERBEBEWLD, &
LHUHRCBRBEEZDLENRFEL LTIEX VR BHETF SRS (RIS, 1993).

FHFFETIL, RRORIBIEHED THEI A Z AT IFF VU BRBERT—RKIZBHROXMB L2 5T
WARZ LRBEE L, MUVERD LW ASESPEABOBEBERVAERIZEOL S TEELTWE D
FHAOPIZL. BFBROCHD—BIETEHZ L EFBHELTNS.

R E SR

FAEHIIESRFESTEEETOLEBRFERDOEEME Lic (Fig. 1). RIEBTIZAESRER
ICAZE L, dbk&g34® 257 227 , RAR132° 44’ 477 , E&E214m T, FHFHRIRLSIC, FREK
#1,518.8mm (RABTHHEMERE, 1998) THD. HMIIKEOBEIZHY, EEHHLIEA T
5. BAFHATIFFYORHLILTRLA, FJIBCKIER, THERM, ZEH2RLETH.
JENZEE M TRAEOMBEELEB > TWDHH, AFETIIZ 5 LIcEESHOPT, EARVTHO

F g ¥
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132°44°

Hiroshima pref.

Higashihiroshima City

Fig. 1. Study Area.
@, Control plot; @, mowing plot A; @, mowing plot B.

FHIZL DX ORY PITONTBEL D DB, AL RO ZEEXNVERY S TIAEFTLTWS
BATL,FNIC, ImX1ImD 2 KT— M E2RB L. XYY BITOI25 A0 95 By ATid199847
A, b 91y FHXRESH I W E D 3Tz, L, piFE%2 7 v v MA, %E%2 70y FBEL,
HOETHNIVRYXEELRZ LITTH, ZhIZHL, ZZEENDVERD BT TWRWEFR%Z 2
vhe—nXE L (Fig 1).

#AE A K

it FEOH/UL

BFFEICFESL > THE EZ DR VITOWTEHAT 5. AR TR ERENDOEE Y = X v M TiIR<,
BRO (1998) 1Thb->TT5 Ay NOMMATHR >TSS, AFERTIE ¥, LWHBRERET A Y
N, MEE, LWHBBRP =Xy FE2TFTODETE, VxXy FEBEAELTEXDES,
THTEDERORBS>TNIPEREBLRITNERLGRY., LA LBTEIIEFTTHE > ToHE
NTWBEALDHY, BFATY =3y FEBEMALE L THRAESZTO OIX, EBICIIEERHES. 6
2, #E& Q977) FV =Ry NEB L LTEFLORELIZBEGEOARELZFAITVDE, £
NIC X B ERBIIRERERIECTHET 28, 3EBRITZOMTEIIRAETHEELA— ML
ETERDENS. LOLINEZERNOERICESKHETH Y, BH TRIEOHELZIT O DITiX
HEERFHIND, BHACEWTIE, FAY MEBEMELTRARDIILICL->TH, FEOEGEK
WESBIZOWT 282 LTOARRFERLEONDZI bOLEbhE. Z0X 5 REHEMS, A
ETIXT Ay NEHALE LTREEZTo 2.
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A BATIEFIVIDH A ARVERDRAIE

YA BZHTOEFY IOV A AROCERIZOWT, 1999428 THIC, RIEZITVW, MOVERHIKE
a2y br— VR THEZ{To., AERIEI NF— FAOL2TOMERIZOWTITY, #I BT,
HTHIZE, BIIERANSEE, KHEIEAEXR, EBREDIODF A FILBEEHCES L. 205 L, #Hil
3E1X19994E2 8 OFRAERF A TOF LWHET, BT HEN, FREMBAREMOT, tHE,»oHTWBEF
EVWIBHRT—IEL TR, £z, REROFFECHTZD198FEOELLKICHTTESEL, #
EEHEATHELTWEEDS b, BIEORBAR OGN OEBIERIEIEE L L, BAEORBEA
LR oTe b DRRBIEMREE L L, £AFRZIZIRI UK I98FEICAEBT LIZET, ZOEDI BT
R THERAETEEZROTWEFATOEEZRLTWS. ZENEFhD ¥ A 7 %Fig. 2ITR LTz,
BIEEBIX, FHFCOWTIREY, £5%, TOMDIZA L IZOVTIREK, ¥8, ¥ok&%
RAE Lz, AIEIREBICOWTII05cmBN T, EOKSZOWTIH0ImmBEA TiIT- 7. £XEico
WTit EROBICBE L TRIEETF o, 28, XYY OTbhBENOEOHITIE, MWD
RO BOEDOERERILOWHEFELELEL RoN:. EE2RETIBIILTOELHREILOOE
ILLTHEL, ZOXZIDAELZITI BIL, AP GEBEEZ TWDLELRIET LHEITRES

Sprout Dead ramet without flowering

Wintering ramet Dead ramets after flowering

Fig. 2. Classification of ramet types.

B 3.  HEZszaax . o IEXXE

i B I



A ZATOYF Y U EERBICHTIAVERY ORR 85

BOKREEL, BHEIZOWTHEZITIBEBICREFOSEMOKE L Lz, FHFETIIHFEL WD
EREPWUEICH D DEELULOTBERTOOE L, BHFEZWHFLZOTOELADLE 2T
2RTH0LT3 (Fig. 3). Fiz, KFRIZBWTIE, REOCHMICEERONFHEL, &A%
FORDEEDY A INENS T L THDIZA F LR L THK T FHFRZABESHZD LN
7m7uy hTiEa F5— FROLSHEREEDO%BIZLRA TV, EREZRRLTTHRHICT
FRUSNDIZA T LR L TH - Te. ARFFEOF TIRFEHFIZ OV TREROERICED TR Z
izl

WHEOH A XEFDTNDEDY A XORIE

BHHEDOY A XL ZFZDTDOEDY A AOBFKERD 2D, 1999F108 HEICLITDO L S 2ifiE%E
fTole. MYV K7 a vy FADSMX5SmDT Y 7OHF THEFEELZ T VX LICHHL, Zhixige
LT, HBHFEOEIS LR, TOEOKE, MYVRYOBFE, 2RE L. AIBIZIESDORE0.5cmE
PLT, EOKZDHEE01ImMmEBENSL TITo 7z, 728, vy NBTIX1999F DRERE A T Y B D 23T
bhTwizizd, AEHKR» o, HFEOSI LRSI ZAET ST, AMETHFZREL
EEELFEL R LY, HHFEORIFZFOMEMOKE, HHFORIIMREAODOEHS L L.
FEDZEIZOWTIZZFDRIBHODORES &, MURYBRERFOBE, MBAVERY ORI ZRIE
L7z (Fig. 4). BiZZ OB BV TR, 1EDOTOE,L2HRL ELHF L TWBHE, £V A X
ICERHDINE IR L. 2B, Fig. 4T, £, TLERRELTHE LD, 1XOTOENID
2ABWHELTWBERICONT, TO2HROHFOZTNLENLAPGHTWES LD, TRIPLDDH
DERT.

———— Inflorescences

1 /" Inflorescences . -
v\

Leaf Shoot Leaf

Height of ramets Hewgnt of shoot

Shaot stem Mowing height

Oiameter of ramets
\]

Oiameter of shoot (up. Diameter of shoot (down)

i
Diameter of onginal stem

Fig. 3. Measured elements of Solidago altissima.  Fig. 4. Measured elements of the shoot stem.

#& £
NYRY 2B B2 2T ILF Y IDY A XRUES

&0y MBI EH

HTH 7y FimX1ImDa K7 — bRIBIT 5F % Table Lik/R Lz, TOREIRCBVTHER
Ehiz37ay hOBEIZI02IATH -7z, Z0H By hu—)L X T22248, XY EH KT,
Zu v hAT234E, Fu v F BT06RDERED LNz, KIZKEY A TRNCEFREFRO S v T
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Table. 1. Number of ramets in each plot (m~2).

Control(%) Mowing(%)
PlotA PlotB

Sprouts 140( 63.1) 113( 38.6) 284( 56.1)
Wintering ramets o( 0.0) 36( 12.3) 125( 24.7)
Dead ramets after flowering 27( 12.2) 115( 39.3) 13( 2.6)
Dead ramets without flowering 55( 24.8) ' 29( 9.9) 84( 16.6)
Total

including sprouts 222(100.0) 293(100.0) 506(100.0)

excluding sprouts 82( 36.9) 180( 61.4) 222( 43.9)

RFINZERZOWTHATHD E, a2 hr—LRKTI0E, vy NATIIZER, Fuy FBT284
EOFHFERTZ DO, ZhiZE T ey NATEREN, 63.1%, 386%, 56.1%% H5H Tz,
ERES A FDHDICHONTHRTARS L, 7uy NATIE, 71 v kB TIBARD LD SO,
avhe— VR TREHBA LRIz L¥bh 3. £, BEREENTEEX L RBIEREXED Y«
TiRary e —VRIZBWTENEN2TAR LS5A, 7 a v FAIRBWTIISA L 29K, vy FBiIC
BWTI3K LBAKZED LTz,

FHFERCEHORE

RICAIEEEBLILE, ThbbHHFELRIZI>OFZA TOEIZBELT, vy MBIZHEL
IERORER R, £7 vy NEOEFTRENDFIA TOEXEOHBE L FOE T 0y FNIZRITS
#|l45 % Table 2IR LTz, HFHFELZRIERII, a2 b — AR TRAER sT-DIzRtL, XIVEH K
DOD7ay hAL ey RBTRENREFNISR, 2224 L, av b —AREIVEhoTz, 3 hua—
NWERZRBTEEDZA THIOEIR L, BIEERAIEE L REIERIEE2332.9%, 67.1% & 72> Tk,
ZhizxtL, ey MATIIARES200%, BIIEHMEEH363.9%, KEBIEHEEH16.1%, i
7ay b B TIIERENS6.3%, BIEHMIEEH5.9%, REIEMEEII7.8% &> Tz, XY I
D X TIIBAERAEEECEREPKEREELEDTRY, BRES—KRICR o TWeh ok,

Table. 2. Number and proportion of ramets excluding sprouts each plot (m™3).

Control(%) PlotA(%) PlotB(%)
Wintering ramets o( 0.0) 36( 20.0) 125( 56.3)
Dead ramets after flowering 27( 32.9) 115( 63.9) 13( S5.9)
Dead ramets without flowering 55( 67.1) 29( 16.1) 84( 37.8)
Total 82(100.0) 180(100.0) 222(100.0)

&£70Y MIBT3EDETLXZDOHH

KIZHFHEEZRSEDI A TIZOVWT, 7 vy MEOEXDHEI L KX O % Fig. 51IKR Lk,
EBZHOWTIEay he— KT, BIEERMIEZI100~160cmiZ, FKEIEAIEE H20~100cm D&
SRR/, 220% 4 F1I10cm ZEITHBIC S Tz, Zhics LAY Y R TivW©h
DEATHLTemUTIRINE-2TEY, ZEF4A F7OEBROFAIZa L b u—/LVEKD L 5 ZHABIZSH
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200 5 o
—max.
18t quartile
T | — median
K —3rd quartile
H4} ~—min.
g o +—outlier
£ 100 .
g 7.
. L %
Control PiotA Plot 8
10

e !

Control Plot A Piot B

Diameter of ramets(mm)
n
—
o %
. o
T

0

Fig.5. Height and diameter of ramets in each plot.
(M), Dead ramets after flowering; ( E3), dead ramets without flowering;
(W), wintering ramets; ( » ), No wintering ramets were found in control plot.

nTWigh oz,

—%F, EOKZDORHIZOVWTIRESORE LITIERHROERE R LT, EEOHF/ITLIT-
EYLIEMERDIZENTERD S, &7y NCBITDEFLEOKIDOKRKMEIX, a2 b
o —/LX T191cm, 84mm, 72 v hAT76cm, 52mm, = v FBT6lcm, 6.5 mmTb o7z, =
v ha— VEOBTERTEE & REEMEELZ ZOEFR L EOK IOV T, Mann-WhitneyDU
BRETENT LZLZ S, PEIRWTNLH0.001KEE 27z,

E¥BLEOKTOBRK
RIZESLEOKZIOBFREELE 7 ey MEKBHARIC L2 b DEFig 6iR L. 2 b r—L K
IZRWTIE, BERHEENES, EOKI LHIKEWESZ, KAEMEEXNER, EOKZ LD
IZIEVMEZ L > TRY, 2200FEDF A FIHFEALEER>TWVWRY, T2 TEDOHA 7%, FEL
XML MEEE L, BEIELARP>EMLERBIEHREERVERE, D250 1 A5,
FRENEZRIEE, REAEELRSZ LTS, 205K ER5E, ey NMABTHLa he—2b
XFEHE, BEERES, EOKRILLIIRXLPEWEEZ, REEEXELES, ORI L LIIPLEN
BEEL->TWS, LAL, arhe—AXKEEN, Z02207NV—F@F0R)OHDYTERYIE
TWb., —HEBRXIRAIERETE, REEEEX LTI L, MAHICEORIDELIEGE
EOEBMMEL 2> TEY, BMELTWBRZ L B39 o7, ERNVRYVKTiZarbe— L XE
HBELTEEBEI LT, REEOKIZMEKICEL T, vy hOZFZA TDEITHON
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Height of ramets(cm) '

e EC-

200

150

50

100

100

G S YN R

PlotA

Diameter of ramets(mm)

Fig.6. Relationship between height and diameter of ramets.
(-8), Dead ramets after flowering; (&), dead ramets without flowering;

(-6-), wintering ramets.

Regression equation is H=a+ blog (D)

TERAH 2T o7z, BRRITIH=a+blog(D) &L, H3EE%, DIEDOKE %, a ZEFAD
YRz, bREEZTRTOOLTD. a bOEDO—FKEZTable iR L. HE 2577 b DEIX,
BN D ERY KDOFHEL 72> Tz,

Table. 3. Result of regression analysis, H=a+ blog (D), using the height of ramets as the dependent
variable, and the diameter of ramets as independent variable.

Control PlotA Plot8

a b a b a b
Wintering ramets - - 2.43 65.96 -0.67 55.25
Dead ramets after flowering 6.62 184.64 14.69 75.56 49.03 7.35
Dead ramets without flowering 11.04 143.40 17.08 34.92 14.43 43.75

(—), No wintering ramets were found in control plot.

TTEH . i) - N e e b, &
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BEFDOY A XL EDTOEDY 1 XD

ARBRENL-HEEFEEOY Y TILE

CORETUMELEHEFZEDOY VPN EETDEDKIICOWT%.Table 4ilr L. v v FA
THIE LIeBEFEOREIIIN AR Th o7z, ZHEHEFEHL TV A ROEORIIH D LDT, *
NENBIFULEOHEHEEH L TWDE, ZORETL oYU VT, IEXOTOENPLHTWS
BAFEOEKITI~3ERTHFIARD L DOBI6AR E HEEE LDz, BV OA, 1TEBHIF2ERDL D, 2
AEBHEIAD LD ThH otz TORDAREIZHCH T 5HEFEDRIITIT6AR L R o2, e wnE
ORKEDOEHMEE RD &, BHHFIRD L D35.94mm, 2R D b D$38.35mm, #F2E3ED b D811,
25mm & 72 > Tz,

Table. 4. Number of shoot stems sampled for sprout measurment.

Number of shoot stems  Number of shoots Mean diameter of original stem
One shoot from one original stem 136 136 5.94
Two shoots from one original stem 17 34 8.35
Three shoots from one original stem 2 6 11.25
Total 155 176 6.59

EHBOBEIBELIUXKEBOLH :
ETBREIIZDONTHEONIEIZOPWT, BEEOEKELELTERA N FARRLELDE
Fig. TiZ/R Lz, XD B OF XX, BK/IMES2.5cm, HAMEHR16cm T, FD% < 338~14cmiZ

50 - 501

n=176

25

g . 8 -
e 0 10 20 £ 0 6 12
- Height at cut end (cm) % Diameter of original stem (mm)
o P
s 2
o]
ESOT n=176 £
= P
25 f
0 N T RIS e %o . - ."émmn_ >

Height of shoots (cm) Diameter of shoots (mm)

Fig. 7. Histogram of height and diameter of the measured part of Solidago altissima.
(¥), Mean value.
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LTWe., Zhicx LIFEOBE Z1320~180cmic B L TEY, OREWBALZIH Lt > T,
FTDNEDOKSITH/MEHL6mm, FAMEAILI mmT, BEERSFER L. ZhICE_BEHED
KRS 3E/MEN1.2mm, FAER7.9 mm TR ERDHERL, TOEDOKZDNH B EITHED
Tk Bz > Tz,

TTDEDOKE LBEFEOMEK

KRIZTDEDOKS LHFOKREOMFRE T LILBARZFIg 8ITR Lc. ENEDK S L#HIFEDOK
SOBREEMRCEBLIZE Z 5, RYEIZ065TH 7. 4o 72 A%it176, PEIX0.001KHE & 72 -
7o, BIREROEXII04TTH -T2,

Y=1.10+0.47X  R?=0.65 ; P<0.001 N=176

10r1

Diameter of shoots (mm)
w
T

0 5 10 15

Diameter of original stems (mm)

Fig.8. Relationship between diameter of original stem and diameter of shoot.

2EBEFLEPFEICETIHEFNES, KSELTOXENHF
SHEHEF L TV OHFZIIRBD R D BB AHIETL, 2EHFELITAOHEEE
ZoNT, ML TRPODHEFOKRI L TOEDOKIORBFER LIS DEFig. QTR LK, 24

—a—  Y=-0.58+0.63X R’=0.75;P<0.001 N=17
--w--  Y=0.15+0.51X  R’=0.70;P<0.001 N=17

10

£

£

g

g5y

[

k]

5

[

g

5 . 1 J
0 5 10 15

Diameter of original stems (mm)

Fig.9. Relationship between height and diameter of two shoots from one original stem.
( ® ), One shoot from one original stem; ( & ), two shoots from one original stem (higher);
( v ), two shoots from one original stem (lower).

£
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HHELEETHIARALIBHEL TRVWEIIH LT, TOEOKIDOFICHIFIZM Lo T, Xk
I (F) C#FE (F) ORICERHEVEVLSICART O, 22T, MEDERLENICD
WT (BHHEOLAX) / GENEDOKE) 2EHL, L TFTOHEFEOM TWilcoxon D SIRABRE Z1T -
7z & Z APHEIZ0.2097 L 720, 2AHF LTV B ETIHEORKELHERBOBRNWI LB ZP 0T,

% 3

MYRYRIzEITD A XEEHIZONT

SAy hEHEMELTIY b r—ARKEXNDERYREZERLEZES, W OROHEZEETDS
AR E., RTERICONWT, FHELRWTEZ2D L, 3 b — LR EXNDVIRYEXDOET
UELL 1272 5TV (Table 1). Zhidx| Y RY BICERESAI 1 OHFLHT Z L (BRE, 1997),
HAENIHTEP O DEEER THLVWELE-oZ ¢BFEEELZBND, EZHICMZT,
HEMEOBRENTARE Z 2SS (AL, 1979) 35 vEEZ ¥, 2H OFAERATRIL
DENBDOLNE LD EEZLNS. MOV FEORKETERNBE LD L, REDH (1997)
LHEL TS, HHIIN YR ZOZROEIL L BERRERSCEEKIZIOVWTHRATEY, £h
XD EXDE Y BELZRSEZTY A —KOZEOHEEKIR Y BEEELBIT DD, 2&
LLTOBFEERBIRPIIRALO>THS.

Fray bho— K (ImX1m) ICB8T3EEIIETH o728, FHS (1978) i1, MEEDOH
EHICRIT D Imb - DXEREZFEHT24RE L THY, BHTHI0FFE LL2>TNDELEOI LT
b5, EoTaL ha—LRKICRITEIERSZAEL VWS DIREHNRLDEEZOLND, ElcFF DL
BEBOERE Y, BELBEOMBEEICSNTIHYYICONTHELTRY, ZhickdEEK
13 2 AEI50~200K601C 72 5 TWS, LA L ZARHFHFELELRTHY, SRIOFEICKITD 2
v hr—LVROMES, FHELEDIBES22EKLHEVEIZR> TV, ZOREILH 2 AIZIT-
T8, FOLOAEDKB LR S>TERME LD THDH, FEBIEERT SITHIETDZ
LaELZDL, FHFELRIZBCOVWTORERRIFEYIORZ LML TNIbDOLRRLT
Iyt Bbis.

KB T A THDEIZONWTHDL &, EBEDIA THaLy b e —LRIZEBWTDOHRD b,
A (1979) FAEBICHOWT, THIELA» o bORELELAFLLEEHAL, BERETD
LD, BHDHERELTRY, EHETEBRESIA 7LHRELELOEIBELLZIDIA TITHIC
BZLEbRS. EELOBRCIE, £ABEOX L7, 199F0EETEELEEEFTLTVDLO
AHERTD D LHRHEE. LA LFOEL BHEEICETESLTELZ DX DRNCHEELLL S THY,
IOETIHERORELRR>TNSD.

AR TN LB E COUEMARM L L, BEOAER L OBV IHK-> TV,
W-TEREDIA TIXBIE L 2o E L AR LRBAMEXED YA FLRCICES T L& LT
P HHELREROEEIE T n y MNEITRERENBEO O, a2 br—ARKIZBITSE
BOMIERMTEE L REEAEEOESITMN3 T >TAD (Table2). ZZTHEF vy MMIB
TE3EDEXLRIOFHERRD L, 20 h e — LK TIRESFHI0cmE, EOKSHK3I~dmmEE L
LT, BIERMEE L REIEMREZICIOIPNTWS (Fig. 5). #-> TIOELEBEOBETIE, 5
— U DY A XOEDLEDOTERIEAS SR OBENORBR L > THRIEICEDS Z L3 H
kAol bDlEZONRD., THIZHANYVIRY XTI, 541 70BN —KRICR > TV
Dot BTEHRENT Y Pu— A KD33%ICHEL T vy FAT0% L KERELRL, oy
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FBTHISH & /NS B R LD, MY IC L o TABTHRINEL ot R TH D L Bbh 3.
Fay FATIE, XD EVWH R FLRADL LT, BEORE L VETEELEL LEER, 60%
ULEDEBBERET I EVIRBICR > TOTiIRRVWR LB S,

—%, 7ay FBTREAIELZESZ LA LENY, ZHIZALNVER ) #OEBHER e v b
AX D b2 0Ero i, HEREICETER Z LAHETIZAMZ D2 TLEW, LT
LESTZVYDTHASS. Puy NATTAIL, 7ay FBTSHIZXIVER Y B fTbhTndZ L i2E X
5¢, 7oy NBTIRBEICETEDIDIZRBINREY ot EBEZOLNS.

MEBRMEELEORICENZ VL LT e R, H£7ey NZBIT3ZEOE S L XX DOHMHIT
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