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RRII—2) 370 % FEBRICHER L7, HTH
TEERL TR FER (RERI—1) ik
EARTT7 HREEWIL, LB I Bw»
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BFHRED AZHBGERE %305 (1998)

B1R SHEEkOBEN - REFAH

®E M & ® % £ H
AL BB E AR E IR 19834108, 198445 8
FREEELE - NETSAN  19844E5 A
R R AN AR 19846E 5
BamAZR 19844 6 H
BARIT &0 198457 B
=FE=FHIHERN 19844E 7 B
BAHRER (DAZH) 1984471

* TR T TR IEAL

T, KI7r2ANTKREY ¥ —VIZAR, 25°C
D|E WL, HFREFERERS T, HFE
FORER SN FEEE 1 AEMSALETD 2
~ 5 @RS, 1 FEELSEFREFIRECE
BENTW»BES % 5mm FHIC 3ETID B -
2o INERERIEHERLAALZY v —1L O
FEORANCHEFRTFEZFERL TV 3HEETIC
MJT, 7€V THOAHT, 15°C, 1685
BT 5 HEMR - 720 2 0%, ML EWHETL
rHEFRFrOHELCEARHEL, 7Y
FEMR Y v 7 4 ® R PR # (BUT PDA
LET)ICBEL, 25°CTHEEL TEKREB,
HIRD /3R CHRES iz Bk R PDA ERss
HTH20HREEL, EHEORLE» a7
R—F5 CTHELE 4mm 2Tk %, PDAF
WEEHIC BB L, 25°CTHEE LTz, 208, X

£ LTHAW: AHe-18kkIZ, V >~ TS8R R
TR OB R &8 U T R CRART R R BRI
RS & 0 55 L CTEW 2,

RIS HESEERIC U TORETT o,
H#EOBREBIEEOEZZHEL, KHER
BERRRE S 4B (— 2L, + dulio
By, A IHEEDOL/2LTF, W CHEEO /2
L) CHUTHEEL, £, SERTOEK
OHEE, EEOH, BB, BEARROEROEHE
BT U, FEBRIZ19834E & 19844E D53
BARIC DWW TIZ19854E1C, 19855E DA HEERIC
DWTIFI9864EIZTT - Tz

b. =ERER

) ¥ T EBCIREE DS BERS SR & % O B0
R - EREFE L BERERE 2RITR LT,
FRTRH I EARE TR S W EHTRTS
S UBECTTFERCER S - BFRTFIOH
B EE I, 7 HUSD S 106ERSHES 1Lz,
SHEERRORIM EDOWEE - MR I E OB
FRECEN R o 7208, BRI IR S RER
RSNz, Thbb, HEOHEZES 61mm L
LOEBFEDODRGE/K4.8% T, 21~60mm D
BIEDMT 6% Th > 723, 21mm U TOEED
BOWEKENT.6%H o7, [RFERIEEDOL
IR T 2 BERRY61% B o 7288, HlElE Z

Boxk HHWOYITED»SHHELITEECIHRER O O - MR

#HE SElET  EHEEZE(mm) S[HE R BEO® B OW RS
e 10~ 21~ 61~

Ao om WU ES L me e e W RAC A EY A M
"R 20 o0 2 1 5 14 1 1 18 o 17 2 1 0 2 18 3 17
® 4 17 o 17 o0 2 15 1 3 13 0 15 2 0 2 3 12 6 11
E®m 7 0 7 o0 6 1 0 4 3 0 4 2 1 0 1 6 0 7
FEKE 12 0 12 0 3 9 0 0 12 0 9 1 2 0 3 9 1 11
BO 19 0 19 0 14 5 2 8 9 0 12 4 3 0 10 9 1 18
wR1 7 7 5 1 1 5 2 0 5 2 0 0 0 0 7 0
»2 7 0 7 0 5 2 0 0 7 0 6 0 1 0 0 T 0
ER1 8§ 0 2 o 8§ 0 0 5 2 1 0 0 7 1 0
»2 8§ 0 8 0 8 0 3 3 2 0 8 0 0 0 3 5 0 8
B 105 15 9% 8 50 47 2 21 64 10 75 12 8 2 20 74 11 9
% 14.3 85.7 7.6 47.6 44.8 19.0 20.0 61.0 9.5 71.4 11.4 7.7 1.9 27.6 70.5 10.5 89.5

AHe-1 1 0 1 0 0 1 0 0

1 0 0 1 0 0 0 1 0 1
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BB TR & HRCER ORER L iRk B T 2

DEACHRT 5 ER»39% H - 72, HEOR
BIBENN AR TR L L, BEH11.4%,
FEEEEDT.7% T, HEDLI.S%A LNz, HE
DIEREIE, EBRRBT0.5% LHEDH %L, RWT
TREPIR2327.6% T, HRCIR231.9% L b D7z
P olze BARBRIEAERS OB TR S
o708, BT 5 ED10.5% A >hiz, 77,
BEROAEENEL, [HFEROERIDZL,
EENEEEE L CHERT2BR T 5 EhE
THIED S B, 2 HiE» S ISEKSEES iz,
PEDZ s, BEHREANDY ¥ ITRICIIEE
R EDIEHE - MR D R 2 ERORE DL { 4
L, ZORTHOEBTSLHRMWEL, SHE

HED UL, ERSIBET, BAREY

BUZOWERIS ST 5 Z LB IR
-7,

(2) J>dURs LUERICHT 3REEE
ENTERCIRE OREME 25 1 RET 5
e, VIR OBEEEREL, REEE
FEL, &6, B EORE - R LU
V¥ YR § 2WIRED R 2 Ek R EA
T, BEOY yITRETARCEEL, EARCH
7T BRI R EBRRE L e,

a, EBRFE

(a) V) rausicntd 2mERE

BITHDO KRB L 72 Btk 2 PDA s
THIOHMBEE L, EERIE» 5217 R—
FTESmm I BbIRWCEER E Ui, 2
XV ¥ TRIREERER 2 10cm YTl L, HiseEs
OBE% N7 R—5TF 5mm T bk &,
BEELZEHDIAS, BRLEVES kT —
TEDF D, 20K, 25°COBEICHEDL,
I6H BRI 2 PO R 2 DD, %
RKED R L UTHIEL 72,

(b) BRI 2 mEME
SEEEROH 2 S RIEOER T E DR
&« MR IR 2 RE D £ 7 2 108k
ZEAT, FREEFEITHEOEMEL T 1

BERL- D, 1440 v IREEKE 5 RS,
L, ROEIcEELI,

19855 6 A2IHICRAEBE AR LM, BT
10cm OFBERIZF 1 7 T 2~3cm I ERDE
2P, Scm HIMTL7: ) v T RRERICK 2
PHEEELLERERZER 1 EY2D 8H

(20~25g) #REL 7z,

FIFI0OB15HCEEL AR ET T, %
REEZROEETHEL, RRELEHL
72

FREE (B0 © 0 (f@e, 1 BEmAc
PUBRRNEE, 2 EARSEFITEEL
T3 2EHRE U, 3 1 IRERDS 1/2 LUTIEEL,
4 TAREEDY 1/2 DA LRRER, 5 3R

s e 2 (THBOCRBIC I 5 B850
%ﬁfg_ a %Eﬁgﬁx 5 XlOO

b, EBERER
(a) V¥ IERBICHT 2 5 BEREROK R
T

FIRWRLIZ X D1z, BoEm SRz
EZEFED oNgh o7z, BRI AS hE
BH SNz, TRbb, KHENREEKk
(AHe-1) R U CHEEH, A LB
D31 4% TH >z DI L TENRUT OB IR
68.6% CTH o7z,

(b) BRI 2HEME

BRI 2R M, 10ER 7 Bk T
FHEERL, 2055 2 BkBWREE %=
Ulze 2HRIEHLT, @LREREERE RN
TR 3 ERD o T2, T BHEM EDTRE -
R B & IR T 2R E M & s U
R, BRI T 2HENE 2 EOREE - IR
I RBYIBCH T RERTHET 2 2 L kT
Ehhol: (BAR),

- T, ERIHREOREME XES CEL
VIR AE R BB CHEET ALERD S
EEZ D,
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HHRED A TRBGHE %305 (1998)

®Ik IR 2 HEEOREE

OB & (mm)

B E BB R
1~5 6~10 11~15 16~20 21~25 26~30
=] bl 20 7 6 0 3 3 1
& T 17 7 8 0 1 1 0
kil iid 7 2 2 2 1 0 0
A % K 12 6 4 0 1 1 0
T B O 19 2 6 7 1 2 1
i P 14 9 1 1 2 1 0
& R 16 4 8 3 1 0 0
(%) 105 35.3 33.3 12.4 9.5 7.6 1.9
AHe-1 1 0 0 1 0 0 0
BaF BEHEOWE - HRB LU T 2 BEEOR R 2 ERO BRI T 3R
o SPE  E¥o  #fo o EiRM Yo EAE RS
Ethe  ER % & iz &l oOFE R —————
(mm) (cm) RFEBIE HRE
AH- 4 85 Hie Bt E i =) 8.6 2/5 12
AH-12 77 H Bt =57 i i 13.0 3/5 20
AH-17 78 +H 45 ER % 3 26.0 5/5 84
AH-20 58 e BA%E £ ] i 28.7 0/5 0
AH-32 73 +H+ B8 E5i i =1 7.7 2/5 24
AH-43 73 +H+ Bt = BA48 =] 22.0 0/5 0
AH-46 52 - R4 st R4 fE 23.7 3/5 32
AH-58 66 +- W% Z =i i 27.3 0/5 0
AH-76 62 H+ B4 E BH1& i 26.0 5/5 70
AH-81 57 “H 818 ER 8118 S 20.7 4/5 32
AHe-1 72 +H Bt E viere) =] 15.0 2/5 16
fEE - — — — — — 0 0/5 0
2, DERTFOMEE L EREYE 720

IhETHEARZBVTRE L OFFRE L -
TERPRRDOHBERE BT TV B, 4
ERFOERIBHERINTWRY, LI 52,
HHRD & 512, BREAD Y ¥ T EBCREER
B S W TFRETF 2 5 58 U 72 880%
RO, SERTEEET 2EGEPERS L
720

% 2T, PDARE# RS hizaE
faF D&%, BupDIN and WAKEFIELD (1927)
ECEL U Jo Helicobasidium purpurewm (Tul.)
Pat. DG &fAFORB L BRI Lz, &5
i, FERTORKREEEZMS:D, BELNK
VA ERTOBRICRIZTEEC OV TRE L

(1) FERFOFEE

Y v TEECPIRE (H. mompa Tanaka) O
B2 AREOEMET D 3 H purpureum
(Tul.) Pat. OSERTFOREK & HRL, H#E
DIEHEIEAL & S ERTF ORI D W» THRETL
720

a, EBRFGE

FPEOEBR TRATRE (VA ZHES) »
SHMES NI SERTFRREROF» S, 28
KRB A THERTF OFFEICHE Ul Bla-F4rBE
270, EBRICAW, BRTFOHEL 7 2 Bk
% PDA FirssHic zh ZhmEL, 25°C, 16
REEIAT ¢ 3 EMEE L, SERFESI>

— 12 —



BBV THRECER L BEIRORERE LR BT 5 e

5% H mompa t H. purpureum D5FEFATFHB X USETFROTEED Hs

a5 % B OF 5 % F MW
RIS
RS v X = & (um) B 5 K& SRR
H. mompa EIgRTZ, B L B B o P .
(ST % 1o B 6.0-10.0X%6.5-12.5 TRk Tuberculina &
H. purpurenm* i, & &R 9.0-15.0Xx10.0-18.0 TR b Tuberculina &

®, SRE

*EMid BuppiN and WAKEFIELD (1927) DEE#RI & 3,

B6R HROBMEM L SERTFORRK

B OB HREEKE)  SERTMRES (E)
HULER - B 5 5
PR - # b 5 0

SI0EELZ D SN - T, SERTB LI USETF
WOTRE, SERT ORRIRE, SERFOK
EEERFREL, BEIE->T, DERTFD
RESRBIMEDOHERFEOVWTRER LERE
EvA4r7ux——CHEL, FHEZEHL
720

RIZ, DERTFERR L EEOPLEHOE
BEE L ZORUOBEEER TN EhEEE
THERD, PDA FiEHIZBIE L T25°C,
I6FFRIMRBA T C 2 I E L, SERFOERK
DEHEFHEL 72,

b, XEER

PDA st Bic Rk & iz HERF OB
BB SRR L X H i, AR, BHKL
EWHKIPT, K& &3136.0—10.0X6.5—12.5
um TH o7z, FEFHIZDBED 5 WIREER
T, FEMRF ORI Tuberculina BT
o7 (FRRIV—1, 2, 3), ZhEEKICHHE
3% H. purpurewm LT3 L, WMEE b5
EFRIIRER TS % <, SERFOREK
RE& X Tuberculina TR U Th - 12y 54
FaFOREIE, H mompa »EWNE, HBHEK L
EWHRET, K& &136.0—10.0X6.5—12.5
M TH20xt LT, H purpureum 3B
LEHEME, T, KEX1X9.0—15.0X
10.0—18.0um THRREL 553, FUL w3

BBS5R),

IN6DZ s, H mompa & H. purpur-
eum DT ERFEEERIZL AL & idE
TERZWY, FECEULTHE Z EB8Hs»
W olz,

g7z, HERTFEIEEOP LM TCHBORE %
B mm Y B o oS e REICIBK S
nizds, ZORABOBEOEFIIITE I L
ol FLEOHEEE &2 DORIOBEHE
# % PDA FIRESHI T2 n 2 higsE U - i8R,
SERTFEATE CRER S N, BETILE
Bz olz BE6R),

(2) BES LU EDEBRFORN

DERF OS2 5 10, KEEBRE
B 5 RADER L5 ERFOBRIZOWT
MEt L7z,

a, EBRAEZE

SERTFEREBCERT 2 AH-31E 4% %
PDA FIREEHITREE L, DERFR2BERL T
WERLErOEERHEETHEERD,
PDA Rl HICBHE L, 25°CT 8 HidRTHE %
Lize 2D, 10, 15, 2038 & U25°COEEE I
BXEROLTI2R M EER  EREARX 2% 0
T, TOHFRHEERELEZ IR5FKANRT
I6HMEEEEL, SERTOBBRBEEEZKRD 5 B
B0 CRAELL 2ERFORK®E
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FRED A THBRIGHE 5305 (1998)
FB1ER REBIUNESERFOER
g &£ K F 0B BB E
BE(CC)
12 Ry P B X O

10 H H + + + - - - - -
15 O HE e A + + +
20 HE kb I e R Ho A I + +
25 i + - - — -

B - lEREL, + I EEOHLEICD TS
WZIEEL, A EEO 1/3 AT, @ E#
D 1/3~2/3 Wk, @ EED 2/3 b
159

b. REER

D EREFORBRTIZE 7 RICR LTz, 54
BT ORI EHRBA R I L U CHRBA X A3 v 37
NOBEERBIIBWTHBIFTH- Tz, BHEK
B BHERTORKIZLS, 208 X 025°CT
BIEBRBIFTH- 1208, 10°0CTRPRE -

DR IZ158 & U20°CTIIEED 1/3 LT IR
Dohids, 10BLIU2°CTIHIELEALRED S
nwizyroiz,

Dbz ens, sERFORKRIE, BE
FDLRBKRELBEL TV ZEBHLNIZ
otz

3. DERTEAEE FEREEKS L UBR
RERD S B L BB EOFEE -
MR E R

SERTRREROR EOWRE « KR

FiE%E, HFRTFEBRIEOEA» OSSN

Te R TFIETE R B R & % FLBRET L 72,

a, EBHE

HRAFERIE, BHRENO Y~ ITRERHOHETF

faF o538 L - B0ty & S 4R IER AR

Hik%E 8 Hik, SERTERERD > b HigF

SEERITh 2o I EEE 5 Bk, HITTORE

Btk 5 BEtREA TRV,

FRIR OB R & 3B U 72 Bk I3 B IR 5L
RERGEE A BB R 6 578 L TIRW 2,
B RROREH E DTSR - MK & GBI
BWEMER, 1984~1985EICRTEDEE (11—
1-—2) ¥ THEL,

AR 2REEEOREIZRD & 5 1iT-o
7o DACHBBNOEEZ V7 ) — M
(1.8X1.8m) iz, EEOWRDOFEEL T 5 E
ARETEROKILK % 60cm OB S I AN,
19854E 5 A2 2 E4 D Y v TRAEEAR M Z )
7z 1 HBEREICHA 7 T2~3cm D
BEAD, HEEEEELLY Y IERKEHE
R1IKED 20~25gBEL 7z, AERIFEE
10 WCEARZIE_ L CRPE O R (I1— 1 —(2)
ERICHETITo 1z,

b, FERER

HFIETF 2 & 58 L 7e S ERTFRRERE, &
ERFIEERERS L CBRIROE R 508
L7z Btk OB EORE - MR &R IR % Hi
L7eRER 288 RISR LIz,
SRR AR X FETE R Bk 1t L ¢,
PDA g LI B 2 EEOEBTBEL
£, [TEROERE Dl olz, EED
BB LR, SERTIFERERSHEE
~BET, BERBE Do T DIENL T, &
fEFRRERIE A & P 0EBEET, %
DRADVHEE~BEEEL, ERRBZ» -
726
SETRERD S b, HigTFoEEERX
HHEOEBVIELLISHY, HBOEY Lo
BHECOERTE2RECER LM, HigTs
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| B Y ITERECIR L BACIS O FERSE L R BT 275

B8R DERTRENS L CIHURERORH O - Mk &R

. oS4 HEE OSR OE¥E O E¥ Bk UNEE BARH 5 EENE
SHER =] By EBER Bk ofn OF o  FHH

B (mm) FERR (mm) FBEEE(%) HRE

HEFREF  AH-T1 1 14 + B EBR £ 5 0 0

AH-76 ] 62 +- B TR i 21 100 44

AH-78 1 50 +- BAtE B i 17 100 36

AH-97 =1 46 + B £ 2 100 40

AH-108 A 40 + B R 1 11 100 32

SERTF AH-128 ] 17 - gt ER i3 1 100 28

(Hjgy  AH-129 =] 29 + HEYE* B i3 1 60 3

53 BE) AH-130 5] 27 + B ER i 1 100 15

AH-131 ] 35 + HE  8BR s 1 100 16

AH-132 A 30 + Bt EE i3 1 100 20

BT AH-17 i 78 - HH® EF B 21 100 88

AH-27 Eii 56 -+ wBE B f 16 100 28

AH-35 i 58 +H BA%E i 20 100 9%

AH-50 Fiis 54 + BHEe B® =) 4 0 0

AH-109 Bl 76 H+ ot B i 5 100 80

AH-112 i3 70 +# BEYE B 4 9 100 5

AH-120 i 55 + 318 i 17 100 92

AH-124 ki3 54 H+ e B i 34 100 72

TR AK-1 i3 76 - BEE A =] 11 100 92

RS AK-3 i 65 + I F e ) 4 10 100 56

AHe-1 diE 72 - g B =] 20 100 50

*ENIFE RO ULER I B AR R

Bt L 2 WERIZEEOH LIS ABIE Y B
S IeWA T T ERTFERRL, ZORTIK
HBE~EGEDOEE LR T 2 D0L» 5,

IR LT, SAERTFHERRERIZE TR
T 5 DBERER & BRIROE R & O HER
ORI, EROEE, [LEEROBK, B
BEOOB L UHRBICEERD shikh o,

) ¥ IREES O I ARIEMER, S4E
a7 o B 75 MRk oMt oo 4> B R 1 b L
TELLE o7,

U IREWHRCT T RREMSER, FBREE
TRWINOEKRSE L, HrLZEPTED SN
Bhrolze L, RFEEZEFRT S HE
U7z ERFIE R ERS & CERE OB R
SOBEL - ERSRDE L, R THETFRT»
O LS ERTFERERT, SERTOR
faFAEEERITR b E» o T2,

UEDZ 5, HERTFEEERIZIERK
BkRE & CRBIRIROBE R o 508 Lz Eitkic b
LT, PDAVREM LB 2EHOEE
BEY, [IFER AR, B0 AE:
TREHOEBEBERL, VYIRS X O
RIS T BHEELNL 2 EBPEL IR -
720

4, % =

HEOPRE (H. mompa) OHEEX, BDE
BOEL, FEORVEEFEIEL TS 5
ZEDSHLVEIN TS, BREROE
kb o DIYEE (EH-FHE, 1944 ; ITO, 1949 ;
BEARRE, 1951 ; K5, 1957), HFEFEF»
5 D53HE (ITo, 1949) 3B X UNBRIREEH & FIFH L
7oy EE (R0, 1967 ; BEHH, 1987) 2884 5 h,
L Tw3,
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HRE D A THBREHE

KEBRTEIES  OEKEE -0, HFH
T b DOBEE R AT, EECPEE BT
T2 5 D5EEX, ITO (1949) SAREMEYNIERL
SNTHETFRET» SO TR U128, KED
ELRETH B H. purpureuwm TiE, BUDDIN and
WAKEFIELD (1927) 25V y R a— Nz EDE
FHEVNC IR & iz HFREF 2> & O BT
LTw3, MiE L ENTERCERINHE
FhaF2» S RIEE %28 L T 5,

U > TEBCIIREE b BRRO FETORETE /-
S, BRENOY ¥ TEBCHR R I ET
FFORE SN TOWRLTFESE (RIRIT—1)
WL FEL T3, HFHTFRBROFER
P RERBREARE, kI 72 An-BZICES,
BFEFERRS E TAEL OB LER, &
GO BETE 72,

o T, R & 2 EBBCREOSBE S ILYE
ED & DI FEEOEE S vt (853,
1978) TREETH 5, FREOEKENS
HWHDIEM» 5 XBB W TEL LHEZ NS,

BB S OB S N ERR O E O -
@%mﬁ BEMAFcZR3RD shkdrol:

, BRI RERENRD NIz, Thb
b, HZLOBEREEOEBTIHEL, [HER%
HEIWHEL, EEIPEBE~EET, B
REL, ERREERL Do, ZHIL
T, BOEBMEL, [HERSDERL, BHE
DEEREE IZIZEAT, BEPRS 2 vIdimseRk
2L, BREEERT 2EKED A 50,

EEOPRE O EORRE- R D w T,
ITo (1949) B X UEHEAR-HE (1951) D
EECHEKL % L L, BUbDIN and WAKEFIELD
(1924) S EBEDOILIETH 2 H. purpureum
THERBRIRNT VB 28, Vv TRECIRE T
B U PDA iR FicBsw Ty EDOE
BE - MROEL 2B SHELET 5 2 L3
SN DT,

I DB E DTG - RO R 7% 5 Hikz

%5 30 % (1998)

U IUIBICEE L R, Bt ROl - %
REREECBERBIED s> oD, K
FEEERMIcESRD shiz, Thbb,
R DR GCEERRDY9.5%, FHEDEKRS21.9
%> FIOERED68.6% TH o7z,

BB, B EORRE - HIRE Y IYkI
X9 BRIEM DR 2R EREA T, B5GICHHE
Z72) IR EELIE 25, 106k 7
EMRCRIRESTED S, Z0 55 2 Bk
WIRRIEEZ R L, BEHRECESRD 58,
B O - RIRB L O VIR 5
REREL OBRIED s Loz, Y > TY)
B EERCN T 2HREEN—B L o722 &
X, BIERIEOTFEELRVEHTT, BEIX
T SERLRERORTREEERLTY
2l EEZLN, ZOREDOVTIRE SIK
T LILERH B,

IhonZ s, ERENDOY Y IEI
X, B EDERE - MoRs L REEDRE:R 5
FROREDVIL AT 2 b0 LRI h, K
WOERE, BFROWFE 2 ERT 2 1cHT-> T,
TERCBWURRELER T 2 LEND 5,

iz, SOV v TE» S SEES NI-ERD
T, SERTFEFEET 2 WS 7 #srh 2 i
B & 15F kB S Wiz, BEORE OSHERS
FIZRTR L7z & 5128  OWFFRFIC & > TiTb
NTw325, SHTFORRIBHER S TWER
»Holz,

KEDOFEPIETH 2 H purpureum (Rhizo-
ctonia crocorum) DIIHEREE S % { DB
Lo TUTbTWwa Y, SERT ORI %R
L, #OEEEH L T3 DX BubpiN and
WAKEFIELD (1927) T, foO#E Clds LR+
OEREFEHR I T Wi (HuLL and WIL-
SON, 1946 ; GARRETT, 1949 ; WHITNEY, 1954),

SERTERER S PDA iR THEEL
THEsNSERTFLOEFIRORRES:, BUD-
DIN and WAKEFIELD (1927) @ H. purpureum



| OBV TR L BECRIEORERE L i 205

DEoHL L iR T % &, SETFREEERT, 5
437 <, SrERET O EIREE IX Tuberculina
BTRIUTH oz FHEMFORITEECIRE

(H. mompa) HEIINE, BHEF L & EKET,
ANEZ1E6.0—10.0X6.5—12.5um TH > 7z,
LT, H. purpureum ZERE & & 1286
AR, T, K&3i 9.0_—15.0><10.0—
B.O0um TETFERL S, CThIEAEBRTIZ
PDA M CHERT 2B DI LT,
BUDDIN and WAKEFIELD (1927) I3 EZERHES
HOMEEE CHERTFER/TCVIELNDH S
bOE#EING, IhIZDOWTRTE % R
KOREERL, TORRA2HRTILEND
5%,

FEODERTFOEREHF DV TIE, H
purpureum TRIBED 2 { LR T E v,
SERFOERKIL15~25CT, BB T I
U T2 T CIHRE R TH o 72, fEo
T, TERTFOERICIZEE LD bEIKEL
BELTwLOT, WA T CRE 2SS E
T3 LaERFORKRERETRNEH B,

—7, SERTFERERORM EOFRE - %
R, FERHERCHERL <, BE0EEIE
LSEL, [FERLD v, BEOBIIEY
FRER S E~BEmTH 5 DI LT, B
ERIZE®RD 2 »idPOEBREET, Z0RA
VBB E~BEEE LT, V> IHEB LU
KiZxd 3 2 M b S LK TF IR R Bikk i b
LT, EERRIZBAS 24 o7z, HicsHsh
FORERTFIHER CHBEOLT LA
LREENEL { %o, ZHid BUDDIN and

WAKEFIELD (1927, 1929) #%, 70— n\%¥ED
EREDCFEEL TW B H purbureum o 545>
AR FROREIRE & FE R B B L, B
BB E R L T EOBEOAEINEL,
EHEDOAIYK L, BEEREYICN T 2R
BELLKLIERE L E—FT 2, &5
2, SERTFEREREBET 258, BET
DEBC S ERF 2R L T3 BEaES» 58
3% EQERTERERKT 528, ZDORLOH
BE~BEORELBET 2 LEEOEBEVR
Fizi D, SERTFEEEL 2 WIEa~E6n
DHE#FLZ 2D, ZDI & HHENSERTFIRK
BRE R E 2 T 3 LB ROEBT L RIFIZR
D, PERTEERLEWEEOEE LS L
BRTWBZ & EHEPUL T3S,

UEDRESR» S, V¥ TERECIRES ST
EREROSERFORRE, 5t EoRE - i
KRB X HEMZ, BUpDIN and WAKEFIELD

(1927, 1929) (& Uz H. purpureum & 1%
BRICTH 2 Z EBHEHLMIR 5Tz,

SRCPAE O EE R O TiE, ITo

(1949) IARE % H. mompa & L, BHKIZH5H
3% H. purpureuwm L3R5 X LIz, $4K
5 (1957) BRHETFHRTFOH L IERTFHFROE
BEORNENILENDY, MEE2EEEL
HETDHCHEETHL L PET 3 LI
BERELTWS, ZhigtL T, KERTY
¥ TESCRE IS ERTF OREBHER S 1,
ZDRE, BEMRE L REMEDS H purbur-
eum D TRSEPLTWB Z L RERT
NERTH 5,

IV, 1) > JRBURE OERE R ORETL

ERCRE O AT, [To (1949) 239
YA€, FA4X, NYHI A2 THDTERD
UTESR, 88K (1957) ¥V <4 €T, &
¥ (1972) L )l] - ¥k (1976) &2 7 TH
ML Twa,

Lal, Vord, »vzQORETIE, &K
DATEEBENSEY SN T WD >T-DT, &
BB L VPR OWFRICKER & /2 Lz,

22T, EBCBIT B v TEECIRE O
BEEWNLT 5720, VY TELSHEESI N

— 17 —



BERED A THBSHE

5 30 5 (1998)

BI9XR IHBOEEBIUVEE  BEOFERIAER

B - B

FETIsIER

THROER DEIE B (%) TR
#Bta kLK B - R 19 73.7 52.6
+iE el - B 17 11.8 8.2
BED» 18 0 0
HARZ KWL B - g 20 55.0 26.0
K+ 1S - 1ERE 17 5.9 47
BHEO A 17 0 0

BEERDO S SHEEE OB ERE R AT, HHE
DR TE2HAWT, R BEEL Y
DWTRRE LTz,

1, TEOERERB
HEHREROY > TEITIE, SRR OFRET
ZLEBEABIRORET 2 LEBBH B, 20D
Tz, WA YITEARZEZ T, EECHE
2 EE L BECEEL, FRRRE LiRFE
L7z,

a, XBAZE

EER I IFARTR S B B R = i
55ELUTHEW AHe-1E 2 #5177,

HEEA LI 19834F 4 B sAETTH B IRDEECH
PSR b 5 BEALIKEEE L D A SREBEBD
HECPRFERE» o B R 7 KK 138 % &l
L, WAZCBEBRENOREEZI Y27 U — bR
(1.8X1.8m) IZEEE M 60cm 275 & 31T,
EnEThAN, M26 ERCERL2HUCGAT
& U/M.26 LE83) D 1 EEEARZHEZ T 72,
BEDTHWIZ, 7AEMTHRARE%225°CT60
HEZZEL, EAR1ALE:D 20~25g, B
CEBICSTTEE LR, 7AEMIZT A
<, W, KExBEELT1 : 8 : 20EATES
U TER LTz,
FBEIZIBUENIH CEARZIE D T THIED
EER (II—1—(2) C¥EHL TfTo 72,

b, REXER

BRROFET 580K T2 & BHEP
RORETZER 7 KIUKIIBICEHREEZ,

BRORE 2 B0 L G CHEE L BREE9
RICR LT,

BHEETIE, BEAUKE THRBEEEN
73.7%, FIREHE2.6H->7-DIZN LT, BR
7 K ILIK 138 T3 R 2555, 0%, FREL
26.0T, HHEE, BREL B> oz, B
BEICBVLTYH, BEKLKIE TRRBEHRER
11.8%, FREHS.2TH > lzDIZNL T, BN
27 KILIK 238 Tl SRR E25.9%, FREN
4. 7L B> o7z,

El:, BEBEBORBME L RREL, B
BECHEL ToTFhoBesw b

E»o Tz,

2, BRERCEES

SRCRE OBHRES (inoculum potential)
DEWEEFE 2B 570, SEFEE T 550
fEE, EEER L UBEERCOWTREL
720

a, EBRAE

AR | PEBEEARIT O ) & T ERIE
ERE R S W ETRT» 8L, V>
TEWAREWREE 2R LU AH-17TE& % A
Wiz,

HEAE L ATEOERCHE L B E ALK
8RR,

(a) BEFEJE & ¥ 2 0TEE L R
WO 3IEFEOEZHMEERL, BEEY »—VIg
ANTEEREL T, EBRHWVT,

O 7Rk EEARI0mM! Hiz Y 7R

— 18 —



BB TR & AR O FAERES & Ak BT AR5

B0k  BERL T 2EMOMES L MBOEE L R

. BEHEEE G EE
O Blas
FERE (%) HERE  REEE(%) FeiRE
7 R v EEHY 5 100 60 100 40
TAT « A4 F 7T EH 5 100 68 100 40
Y v TR 5 100 80 100 44
Bl 5 0 0 0 0
F11R  BREFEOEINM & fN
B IR fkEAE () FRBIE (%) FomE
30 H 5 100 80
60 H 5 100 72
i3 5 0 0

< 50g, W400gBE
@ TR=AF7 TEH D FEAK 100m/ K
7z 7 xX=50g, 4+ F30g, W
400g BAE
@ U rITHEER  Scm YLy v
RIBERER 1002 12284 2 D EHRM
LEEOREHIZ, PDA EAREHTH 1 » B
RIEEEE U 7 B O EH B I8 2 2 2cm 14T
LIROTHEL, 25°CTI2 »BRsgEL,
IR & Uz, 19864F 4 A fiiil 8% An /-4
BEaryz)— 1tk (1.8X1.8m) 2 1FEE£DS
C/M.26 DEAR%2 1 X5 A2, 2»F%
IS TR U - B RER 2 K 1 A7 Y
20~25g, B MBI THBELL,
BRERORBRYMIc O Wi, FES5 B
HORER L FIfRICS U/M.26 O 1 FEEHA% 1
K5 AT, 20HBICY) v IREEHT 1
DAME 20 AMSELBEREEEAR 1KY
72D 20~25g HHEEAEL 12,
FEEI0A TRCEHAZIEDY EIFC, AiEOE
B (I—1—(2) wEECTHREL:,
(b) EEE
U ¥ IR THEAR RN 2 » ARIEEL,
BRERE: U,
R LR ANV — Ry 7 Z(60X180X
60cm) % 1 X 1 fAZEAL, 198655 Fiz 1 {HY

7o) 1HFEELTC/M26 % 6 KA Z 7z, M
RRICHER 1 KL 7 D BEE 5, 158 X U°'30g
EXNTNEHAROERICEGEE Lz, BF
I0R TEICEAZIEY BT, FPEOER (I
—1—2) FERRcHAEL 2,

b, EBEXERE

(a) BfEJR & ¥ 2 B fEE & 5 AR

BRI AL &DiZ, 7 A, 72
R AFUITEMB IV TR E Y,
B, BB ST, BRI FEEI S
5, FFERFECERESRDShE»ol, L
»L, BEBEEORRECRENASH, VY
TIRFEMBBOTE P 72D LT, 7 AES
METAR « 457 FEHBENZTNEREC0T
B o7z,

INEXML T, BEEEORKEL 3 EED
B & H40~44TIERL, o= RZRD S>h
Bholz,

fE->T, ThoDIFBEOEMITWTh b B
BRE UTHERARIRETH 228, V) > TRz HDS
BRI EL, BEFEE L HEYTHS LE
Zbhb,

FIREDR o 72 ) > TS T30H L 60H
MR L - B s EARCE SR L - E,
WINRbRFRL, HEHEICEENED S
hizporiz (BLIR),
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HFRRD A THBRGRE

55 30 5 (1998)

Wik BEROBER L

WEE (2 AR (F) FRER (%) W K
5 6 50 30
15 6 100 50
30 6 100 67
s 6 0 0

(b) EESR

VY IEARE, Vv IR TR L
WOBEEZZEZ THEL IR, SREEiEE
B230g & 15g TIR100% & E» o 248, 5g
TRS0%TEL BT, FRE b EEEN
30g T67, 15g TH0 L md - 7248, 5g Tix30
CE,o T (BB125R) .

3. 8 &

RO O A TLHERR I, ITO (1949) 25%KEA
TEICHY A€, FA4X, NYpFf4ar%k
Tz, SEEREEEL, VIO THRII Lz, &
Ko (1957) BEBREZYY [ TZEHE
HEREARBICEEL, BRIBREEHO LT
w3,

—7, KEDELIETH 3 H. purpureum O
ATERBII 7 a—, =oPy, 123542
Y, V¥4 ERECEHBEREEET 55
THIHL Tw 3% (BuppIN and WAKEFIELD,
1927, 1929 ; HULL and WILSON, 1946 ; GAR-
RETT, 1949 ; WHITNEY, 1954), Zh & DiEfE
BT OERECNT 25D TH S, AK
R 2 EHOPRE O A TR, R
(1972) KHE%R 27 VO ERTHEEL, &F
DHET7 7 OEARICEREL, KILUKIIBICHE
Z e EARCHEEEDOBOEREF S CERET 5
ERTIESEWEREL TS, LaL, H
DEBCIRE DO ATERZIZ L A ETbh T
BIpoTeDT, Vv TEBENRE OEEE T
AT BD, ) ITHRCEEDHETEED
BREERAT,

BN > THEE LAY ¥ TRER

B ORI & BEREE) (BPRERT > ¥ v v
inoculum potential) T %,

R DWW, R (1972) 2527 75
JIHRE T, BUDDIN and WAKEFIELD (1927) #%
70N, 2V, Y hNUF AL aripED H.
purpureum THEEMICEH I H 5 L]REL T
Wb, VY IEBCIREIC S, AR (II—1—
@) LR RERENA SN, FREI
Hieo T, REEOBMOERREHWS Z 28
FBICEETH 5,

BIRES) (BPIRRT ¥ v V) i2DWTI,
GARRETT (1956) 1t Z#1% inoculum potential
LY, REESENCREERBITI LDOT
S EWIEBREN EEEL, e, 1BRER
WIIHERRERE L BBERESFET 2 Lk
TWwd, ZHIZRED & ERIREIE HBAERE
EL, KEHIIBERCRENICHEEST 5L
MR VEETH S,

CORIERLT, TEBOBEEFER IOV
THRETL2EER, RUKILKEEIC BN ThH,
BRCROFEEL T 5 i\ D 158 1 b
L, BEPROFEEL THAHLVEMDL
BTRICIRORRBRIFCTH o7z, T NIIETR
A (1965, 1967) Y >, F ¥ OWECED
FETBRHEL, SECEOFE LR
LWiliz% <, BECROFE XL Lod
WHHIZEWERE L Z L E—HT 3, ZhiZ
SUT, T (1972) 7 7REOVRE OEE
BERTHMORR 3 BEER L, XK OHKRK
KUK ETE L, coEoRRELEE
HRELIBT, BREELTDONLE VW ELT
ZEELRETERERS, IhIIFA (1967) B&

— 20 —



U (1978) 2MERCIR O R E X BRI OE
SBRIBETEVWERRNT WS X 51, K

(1972) BEBROBEMDOSEDOHEL TV
WAKINKFEZ B0 LT, AERT
X, BEMIONROEATHS HBELEATY
oA ERHR LD LRI S,

Elz, BEHTY O IR ERIIRE £ Y
XD DIE, EEFERLSEED o B KL
35 ECOM, BEMEREL, BgMEheE
SHERFT 2N D 5, FID X 5 e KEFHDHE
i, BAEY CREICIRE OSBRI X
SZHEETEH OWREBEIILTWB Z en
5, ZEHEREEBRETOENZ, V> IHRCE
BEXOEELRATD, T EKRLE
(RFER)o INIIBRPEITOETICLIEHD
LEZ, PERTRRREIEROERFTE
BRIZDOWIREN LTz, Z0ER, BEF: T
BIEMOBETIE 7 AR, YA A4 F7
SESHITH By, U TYIEEHNE b B
277,

S (1972) 1327 7 SERCTIREE O AR A B
7V DRERMBR O EE|E, 843 (1978)
137 A7 4 AERCIWRE & T3 ST 5
=2 7hv¥, FHNNHTYF iz Lo
Bk wERE L, s ORIk b AR HIE
BCRETHZ 06, VIR LAY
v TEBCPHRE OFEFEIC AW 255 e UTE
FEREWESZZ 5, V) v Y TR E

/OB TR L SR O FEAREE L BRI B B HT5E

REET 554, 0H L0AMEETIRVT
DREVEBRELZRL, BECEIRDoih»
o7z, LpL, BEETRENASN, EAL
KL7:D 15g £ 30g CRERLBEIFTH -7
23, 5g TRHELLE o7, T 1972) B2 v
EEOREOBET, 7 VYIESER I 3~5g
PEETHDEL, RERERL VDB,
NE) T2 7V TEEROKRE SRR 572
ODTHDEEZ D, VI X - T
DRESMBERLZOT, FEEEIZETINIE
RHERVY, ZOHEZDOWTIEE SIKRET %
BB 5,

Eiz, FIR (1972) 27 7 SRR E O HE
T, JEEEEICHR L CEGEESFHREE,
FREF L BV EREL T3S, REBIC
BOWTHEUKERTH-7, L, BRESE
TRESETHREL TWBE I E0s, ®ETEEN
FMICEOERRENF SN2 HE2ERT 24
BEWNH D,

DEDORER» S, V> TEECPIHRE OBk
KDOWTRBRT RE ANEDTE S T 525,
AEZHET 2553 EEOWRORET 5 118
) I REZ T, REEOEWEREY
TYTHEEL, BREET 2 LEVLHRRH
R, RARBERPRTIEBHES TR, Kk
AR D EREOREA B X VBRI DL I 733
2HDLEZOND,

V. BRRICEITD ) » TEEPE & ARTIRORERE

A, JrOE@ESERICE T 2mPIRENR
4IRS
ERENONDA RTRIYNLA Ry
ZEDBREBREFA LY v I EREE
(IFY I EBRERE L) T, S5
R EBRBE L poREL, HELAREL
o7z 1950FEHEN S, FHRENDY v ITEHT
3, REEHEDRRT 510/, TR0

ENLLRY, HELKREL, £EZIZZOX
RICER LT

22T, BERUEZEEL, ZOREFER %
HoPICT 57280, BRALBOWSIROHEE
RELHEL, HRERBELEINT 2L L b,
FIRCPHR D FEERMEO R 2 2 £ B 1) 2 F
TREDOLEF B & UHIBMAEYE % EgRE L
720
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ERED A THBRSHE

5530 5 (1998)

#13k Y v IEERER BT 2 80RO KERR
] maw  ow BEE O BEE s o)
mEwr s % % — - L mEE
(%) ) (%) ~
19664 49 83.7 8,021 7.1 2.9 2.0 2.2 52.6
19804 58 84.5 5,900 8.7 4.9 2.6 1.1 37.3
Bl ST ORER R AR
) AT BRI (%)
RE St R (%) W
- & i 5
19664 BEOPIR 1.6 0.8 0.4 0.4 48.8
=EI@REE 5.5 2.1 1.6 1.8 54.6
19804F BSOS 4.9 3.2 1.4 0.3 30.9
BERCRR 3.8 1.7 1.2 0.9 45.9

1, BERRERESY
FEHRENO Y > IRESHE L, REEME,
BIEER, REEEORY ML < FE
T5H, s OBREER & mECTREOBRI
DWTERHLHIZEINTWEY, IS DERE
PHEBIEORECRIZTTEELM S0, W
BB DFERT & = OB 2 L EoEE, &
A AR L,
a, FEHE
EREADY v I & HIBEOREE &
MM EZER L T, FEREM 21964~19664F
(BAITF19664F £ 509) 1249405, 1979~19804F
(BUT19804E L E09) wh8HIARE L, 1H1A
W72, 0.5~1ha DI0FEEDE D2 %R 5R
W TR O FE AR % 1 IR L7,
SRR £ BRCIRORARTE, Vv ot
DRTTCO LMY LIF, TREEOFEOHE
ZHERL, MR OBENCHERE 2RO
ETHEL, BEMELHEELEH L,
WERE (B0, B2 (0)  HWEEOFE
L, & (BE) (1) #EtfsEe~ETH
5L, RO—MWHEELHFE, b ()
(3) : #1 EERSDREIH~FEFHL, RO 2/3 K
MR, % (BfE) (5) @ M EIHEL < EH

T IFHBEL, RO 2/3 LA 2SR

_ S (ociacaes s 3
B = o<

REREO RO, FEB L CEIFEHEIR
FHREROYAZTEHIEGEE S, 1987), ERE
D A ZHEIERERSE (KE - PR, 1963
- KEF, 1964 ; 18/ 5, 1965, 1966, 1967,
1970) =& L7z,

BB OBE L MEBD I L D FEE L,

b. FAEHR

(a) RERWE Z OB

BERENO Y v IH BRI B 2 BOR
DFAARDL & Z DR & HB13~15RICR L7z,

BORIR O FERIRIZ19664E127. 1% TH - 72
28, 19804F1Z138.7% ML 7z, T h B s
REMICA S &, 196651 bl LU T19804E 1213
BRAER 532.9% 0> 4. 9% W HML 7z D Txf L
T, EFERNI2.2%»51.1% I L, #ERE
$52.60 5373/ LTz (8B13R),

RCRHR ORERERFE AL, 1966412 13 584
TWEHL.6%TH -7z DI LT, EECHRS
5.5% & & T2h8, 198041 13 AT £33.8
%A L, EEPRH4.9% ML, S
PROFENE L Kotz WEREIZI9664E,

X100



B/ OBV TEECIRE L DRCRR O SAERE L BB BE T 5 HF5E

BI6R  RUNEOBERFES

R RAREmE (%)

WEEE  EAEMN T (%)
T ESCTI TR
19664 49 83.7 10.2 34.7 38.8
19804F 58 84.5 17.2 20.7 46.6
BI6E  HEOME L SIRORE
1966EE RARIE (%) 19806 SEAMIE (%)
+ o + 5 g . .
EECRE GOOHR | B REOWE  AeoE o
gt el 0 19.3 19.3 — — .
. ke s+ 1.9 0 1.9 0.1 0.5 0.6
PRLR kIR B S 040 04 0 0 0
k7o 4+ 0 0.3 0.3 0.1 0.1 0.2
HR7+ 1.9 4.4 6.3 5.1 5.0 10.1
FERER 2 - 1.8 5.1 6.9 7.9 3.7 11.6
KR SBER + 0.8 17.3 18.1 4.6 9.5 14.1
WEERY - 8.3 11.0 19.3 9.0 5.5 14.5
R B EAA, L — — — 0.7 5.0 5.7
PR B BT L 35 3.9 7.4 40 120 160
) | WEEL

1980 DFFAE & b BEPRICHE LT, B
PHRBHS ML, HELRE»o7: (Bl4
Ko

BCPHAR ORESER R EIE 1%, 19665 1 i L
19804 1% FRCPIHR D AR FE A B 5334. 7% 52 &
20. 7% WA LTz DIzt LT, SRE0RIRE O Bk
FARIX10.2% 2 517.2% 12, WHRIWEOBLAE
BR1338.8% 22 546.6% 1L 7z (5B15%),

(b) &4

TACPIRE DFEERT 2 HBEOBEN 5 2
BERDOLBY TH S,

PRI O FAE 13 LR O Mk B G R b+
B, MRIKEEH TS & Ok S 4 1ET
B ASNRVH, BOTHRhoTns, B
HBEEH T2 T BEORE O FAERES519. 3
%EELoT,

KIMKEZETREZ, WThoBED T Eizs v
THEBCIBORAEIZZ o 1o, FEMET
FER 7 LB HMER 7 £E5%6.3%~11.6
%THoTDEMLT, HWER 7 HFEL 3%

BR 7 1HIT14.1%~19.3% L E o 72,

BRETBOFRERRE, Mkt
5.7% CTHEBHED - 7223, BEBAEEAKTIE
TI7.4%~16.0% & B o Tz,

—7%, WRCPHE OBERIFE L, WRLED
BEAEIE L KIUKTBOSBER 7 L5
T, EBREWRORELE o7, MOBEED
TECRMBORECENRD SNRLo T,

Wiz, BOROFRE L B FOmEY: %
BRI, RELBEOBEEMELEIBRIZFL
Tzo 2RO DRER»S, BPEOFHERE 2 HE
~RFEAER, DRER, hFER, HFERI
GIC, BBOREERTERDODLS TH S,

O B~WHRER FHEMEO~2%)

EEWEIET, AR, BB, A, &
BEHESGENSE, ZhoDEiR, FULE
P9 80cm PA R THL, TRIZBROMEHILEE
W<, TEBOBRENE L, RLIIEEEN
%<, MROBELT, bEENE L, Lk
X pH B X CHEERESORE L, HEMAEN
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BITER  DEROVEE IR ORE

BIE

_ w1 ey n

ST . 80+

- o RO S EHLIE LEOEE

REEE oy wmE + M bEE L # bEE (cm)

BEEAKLLIE JIE % CiCL 20 SL 18 bR 18 5 3 BB 30-60 C77
4 A LiC 20 L, LiC 18 L, LiC 18 L 150-400 3

AR e FHER ey LiC 20 SC 20 SL 17 zL 15084 E T

Hprik gt A A LiC 20 HC 20 SCL 18 =L 80-100 G

YA - g H A LiC 20 LiC 18 LiC 17 L 80-100 B P
sARG th LiC 17 LiC 16 LiC 27 B3 BEgEKEE 50-80 BCpA
- 5 L 2 SL 23 LiC %5 % 3 LA 508 5

HRy 18 F=0/ 8 A LiC 15 HC 17 CL 23 FEIEBEBRESER 70-100 1
I & SiL 18 LiC 21 CL 24 23 Bt nEgE 80-100 B}
HEARE i L 13 SCL 15 LiC 25 L 80-100 Bl
. % CL 8 BE - - 0 R SOBLT -
EAR % CL 14 SL 18 SL 18 BIBERELOE 50-70 g
=9 th SiCL 17 Erb — SiL — B2 EEE 50-100 -7

E‘/ :

MIBRR7 B o s § SiCL 20 aws  —  SL 2 0@ 0@ 508 i
AFE 5 s 8 CL 2 LCeS 15 5 3 TR 608 1% i
=EKAR % L 20 et — SL 16 EAEEW=E 50-70 A0

SBER 5 =2 % L.iC 17 SCL 16 SCL 27 EIBYIRARE 50B4F l@‘@
e s SiCL M cL 2 CL 25 5 3 B 50-70 8
A 5 L 2 LiC 20 LiC 27 % 3 B P P

N . 3 % CL 18 SL 17 S 25 EIEYSIAE 30-40 R

R EBGR
RERRILE ) o LC 2 LC % — - % 2 BEEEE 501 A
£ & SiC 24 SiC 24 SiC 24 32 BE{biELE 50-60 BUPTA
by Ig Erakey s Naw: S AR & CL 20 CL 17 SL 23 Tl 100 &
HE @ CL 2 LiC B — — % 2 AL 10-50 o~
7
BERGRHEE e 5 L 18 ZEOSEAELE %2 BERAEE 50812 i

) 1, SPRORERERIRERN0~2%%2WMP, 2~5%%D,
2. 1% ;S :sand, LS : loamy sand, SL : sandy loam , L : loam, SiL : silt loam, SCL : sandy clay loam, CL : clay loam, SiCL : silty clay loam, SC : sandy clay, LiC : light
clay, SiC : silty clay, HC : heavy clay, Si : silt, C : clay

5~10% %, 10%ULE%2%FE L,

Q-T2

4 —
SICN

SEEY

(866T) & 0¢ &



B BV IR L ORI ORERE L iRz 55

B8R LERORLOBLEME LERORE

EEWERER IEEEENE

I .
+ % REBE KE  BHEE  pH(H.0) (me/100g) %) DIV A LR
Uttt nt
JHIE % HkL Bl 5.5-6.0 10-20 20-40 T00LLF
i A= wma AL 2L 5.5-6.0 20-30 60L4 k. TO0LAT
LS (-G A ZL 5.5-6.0 3080k 6014k 700-1,000
iz WA MR %L 5.5-6.0 3084 E 60 1 700-1,000
hEFE WA i =L 5.5-6.0 20-30 6004 1 T00LAT
KPR 5
NG i it A % 4.5-5.0 3054k 204 1,50054
E1 % HRL % 4.5-5.0 20-30 20L0°F 1,50084 &
F=F/N & 2 A % 5.0-5.5 20-30 2004 1,000-1,500
i & ilipovd % 5.5-6.0 308k 2080 1,50084 &
H AR & kL % 5.0-5.5 20-30 20-40 1,500
6% % 2 A % 5.0-5.5 20-30 20-40 1,000-1,500
7N % bz % 4.5-5.0 10-20 204 1,000-1,500
=R th =74 i 5.5-6.0 10-20 20-40 700-1, 000
HAF L Hrky s 5.5-6.0 10-20 2084 700-1,000
NF % A s 5.0-5.5 20-30 20-40 1,000-1,500
=ZARR % 22 1A % 5.5-6.0 20-30 204°F 1,50084 &
=12 % Bty % 5.0-5.5 3080 20L4TF 1,500
| i Rz % 5.0-5.5 20-30 2080 1,500
ok % it v i 5.0-5.5 20-30 20-40 1,500
BE % A H 5.0-5.5 20-30 204 1,000-1,500
il i 22} 74 =S 4.5-5.0 20-30 204 1,000-1,500
& 4 i i57A s 5.0-5.5 20-30 40-60 700-1,000
B
N4 4 HRL ZL 5.5-6.0 20-30 20-40 700-1,000
BEE H S i ZU 5.0-5.5 20-30 40-60 700-1,000
R % S A mL 5.0-5.5 20-30 204 700-1,000

BELBE D, ) EBREINREIZE D,

@ DFER (FHEMEK2~5%)
KWK BB LB TH 5, B ICRER
B, TR, BRAKES, SRKERSE IR,
S DL o K LK 8 e LT,
AL EH 50~100cm TEL, FTRIBOMH
RelHib 3 2B LELECRSERBIEET 5
2, ZTOEEID RV, TD, TEOEE
Endnl, BOEBIRFTHS, BIIE
2% <, TEIIEREL, MREEL, gto
WIEKHT, BEERI~UTEND 2, B
2, SRERTRIBBVIZ b »rb ST, Kt
BHienDiE, REOLEENN2UTEHL, HiE

DIVl EEZbNE, BLD(LE
ik pH, BEEERSRIIPLCEL, HEEM
BRI DEY, U VBRINREIEE . B
BB LM »EEN, ZoHBEREMNL
JE55100cm & €L, TRBRBROMHEZHIET
LB, BRBOBEZ R W, REREHE
Bz, PROEZELT, bEEE0THE
EThH2, REtOEMX pH, EEMERE
8, EEEENERZPRE L, U VBIRIEG
i RE,

® HFEER (FERES~10%)
KINKAIIE EBE LB CH 2, §iE 12 I35A0T
B, =F#t, RAHG, B, HmUKIE
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FRRD A THEBGHRE 530 5 (1998)

N3, ZhsoEHIIEREH 50~80cm
T, R, IAFTH, RAKIETREICIROMH
REMBIET 28KEE L ECHEGEELER b
D, WENREELLT VY, Mo ERKIZTE
WERWE, TusfE, EfREESEEL, R
EVRFELRP TV, REBBEBESIPLDZL,
KERS HSPRL DEIE T & 72 X MR E IEE 1 T,
bEENIT~2TENH S, pH, EEEER
R, HEMEIRIE, V VEBRBNAREUE 8T
MOZEBKE L, —EDMHEAIZRD Sz,
BRELBCREHRHKESE N, ZOLEIXES
2EHS 40~50cm THE L, TREIROEE *HE
L3 2ELER DD, HEEVLERELPT
W, REBBHEEMNZ L, FROEELT, b
BESRE, pH, HEEEREA S, EEMAMN
BiZeREnds, UV VEBIRINGREIT P REY,

@ HFEER (FBEMEI0%L L)

WETE, KUK TES X UREENS £
3. WRERDBECRER»SEh, ZO18
BB 30~60cm THEL, TREIZROME
EZMHILT2WBENHY, BREFPFRET
%, REFEEE % <, PROWIDEEE L
T, DEERNTHEETH S, oMEIE
EER LT, pH, U YBRNABIERUTTH
250, HEEERAR, EEMANEIRES»
BV,

KUK B i3, TE&H, BAH, =
AAHE, SR, EAK, BEENEEN5,
e O LERIIESILES 50cm Bitk T, JE
Bk, TRCROMREZHELET 2BEWEL
FAE, HEE, FOYE, XwE, v 7 RE,
BLELEOWTh»OENRS Y, BHEErFH
592, REBBESPRE~% T, H~dh
OHEFELT, EL, DEEELT, bEER
14~22TEMNH %, pH, BHEEERFEIZF
fLTh 228, HEEMME KL, V VBRI
REUTE .

BRIBECIMER LRSS Eh, ZOo1E

AR LB 50cm BIR THEFE KL, TEK
RoMREZHEILET2EBESERENH D, 8L
T, BLIZEEE» 2, HROBLT,
LEERIBOMTH S, pH, HEEERER
AL TH B0, WEMEME, U CBRINGE
BT R,

PBEDZ o, BRENDY ¥ IREHH
IEHBCPHRDIE & A EFEE L R WIEE R 158
ERCHROFEAE T S WEMWELE, KLKL
%, BREIENEEL, BEOFREICE, B
hEBOEE L TR H2ROMELEIET 3
TEOTFENKE SBELTWS Z LS
o7z,

() BIEBER LR OHSE

Rtk & BECR B & CASCIR O FKE DR
WDWT, 19664 ICFHEL 7-ER 28 1 ”ic,
1980 I T L 7R 288 2 RIiTR L7z,

TIRCEIRE O BFEAE BRI BWTIE, D350
FELEOEMTIIASREO »DFRENLR >N
T3 LT, S0FELIT B T MECHR O
FEBHBNIH, EEOWROFRELLELHS
PIEZE» T2,

—77, WIRCPR OREFEER, 1966513504
Pl L 0 S50FEUT OREMTE 2o 7228,
19804F 12 1Z504E LA D il & D 50 LAT D it
THR LR oTe TNETRORERBETH S
Y, WTFNOEEICBWT S, S50EMT oM
TIEBCHBOLLENE L, S50EM LOEMT
VX AR D EER DS o Tz

REDZEDS, BEHREDO) Y ITEIZBNT
EEBORR & EECHE O EA D TERRN A S
N, ZThiZZBET b b REFERIAE <HE
BELTwaZeBHLMTR T,

2. MRPHRORBERENRLZHEHS LU
TIFRGHEIC BT A EETIREOESE
HPEORET, WRCIROFEREORRL S
BT 5 2 LB DIcR 2 72DT, T



& BV T EECIE & BRI OSSR L Bk BE T S H5E

151 Dl a#chs —
® 40l
7
f#
3
o S}
(0] 8 4 (0]
. 504 504 50 504F 504 504
" BT BE BT Bk BT BE BT Bk
By 2 4 BERER By RIESS R
HIM BRI ORE (19664F)
15¢ O asFs
2 30}
% 10} 5
" B 20}
Ll i
* # ]
® ® 1ol
0 0 8 [o] :
_ 5048 504 504 504 5046 504 504 504
i BF Bk BMF BLE T BE BT BLE
E peke: Leat HyhSE A BESRER

52 il & TRCIR O FELE (19804F)

1ok  AEEMOIIEOTEE L BT O FERT

TEOBE - AEHEA TR il B ORERN
Jb R ERAR AT bR UL fa ot 0F  FEELZL
DAZHBS (BEX) KK A58 N RERL
BARTTHIRAE KK £35 WE  ERORERE
EREREARATE R KILPK -5 N BEURRS R4
EIN:lifi =711l KR £33 NF ORTESRE

DFRR%EHET 250282720, FEIEOD
REMKOR L 2EMEREL, TOLEhL
TIBROT RN B 2 TRITRE O£ B % K
RET L 72, ‘
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ERED A TRBIGME

a, XEHE

(a) BERPHREOEE

19826z FiAR (1956) DEFFUVAKBICHEL T
EERRITo 72,

I U A W PDA 55328 20m/ A, EMb
%, »5» U PDA FHRESHITREFE U 7o 8B4
PHRE (AHe-1) DORIEOER £ 4mm 12
TEHRTRIEL, 27°CT20HSE Lz, *
DR, FHCWRE 2 HEE L 4A A% 1KS
RERL, BHOFER S S B S FNCER L
TR 6 Ay v aOETHEL, -7 L —
7 TEREE, FATADEE TRIEL, 27°CK
35HMEHR -2,

FABERFAVADER R > THET 2E R
DEEZBEL Tfiot, T4bb, FAUTAL
A CHEOMGIC TS lem EFEIC 1X1em
DIEAFEO % 4 EED, FATADIMENT I
DirH, EFEORICEETL2EROEES 3
BE (OLAEE, ®ER, BE) CHUCHEE
L, BAOFHEREE L EEREH L,

(b) BRIREOLEE

BERENIZ 1957412V A ZREE N O EHRINE
TR & 5B L 72 Btk (AR-1) Z2HW/,

55 30 5 (1998)

EER1 1980FE L1981 5 A HERM O
40cm DEXIZ, 40cm YR L 7=V v TIRIR
R % 1 Btz D 30ARM~N, —HFiZ 2cm
YT U 7 ERCIR R R R R L, Bl
7oo FTEDRHEZ &1z, HEERK 2104488
L, RECEE L ANTHREOEEDOR
SRFE Lz, 1BIFERERB O KB I
ENDERROED FHRFICHEL 72,

EEr 2 FAEREH» S 198145 Aic, 2h
BT 2 R & I3RS 6 HicHiER 0 2
D&, #izs 5 20~25cm D 3 & EEE
L, 6 XAy YaDffizd@ll, FXD1ES
1/50,000 D7 72 FEy MicA LU AR, 20cm
WYL 72 Y v TRIRERL DO —5#1Z 2cm 12
Il U7 BRCHRE SRR IR L, 1Ry b
Wi D10A, ST CHENTHAIELTIHL,
Eo—VTHE L, 20%, 1K1Xy Mt
&L, 5, 10, 15, 20, 25°CicffE- 7z, 20H%
WWHEREROHL THEL-EEOR S 2 #
EL7,

b. XERER

(a) BEWRAEDOEE

KR OFEMMEOR R 2 HBP B U 2%

CJ:#%pLES
[ - & RME@ERIES

O -mrR@IcEy
%
i
qq
#
[}
0}
1
&
g
(cm)
. 2 ? 3 i 15 30 0 15 30
R (o) O A
0025 49 10 25 40 10 25 40
wEms A iR BENK

83 BELIBER BT 3 REREOLE
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|V T ERONR L ORI ORERE L BT 255

401

30|

10

g

BWRE OETRR 288 3B R L 72,

BRCPRE OFEROMRREE, WThoHE
HEAWBWTHHFEL S 10cm O+ g
LTC16~40cm DEEDLETRIFTH o 7z
2, REHSMOZIHELTE» o2, L
L, BROEEEREZ, LEOWEOEFEMT
HLERPVEOFEL, WTHIIEDSFE
WTH2EIT, BFHEHOBEMRTIRLE
holz, ZOERMES 10cm UTFToLET
KEMoTz,

PEDZ Lirs, BEIWREOETIX, A
TR DL FEM L L MR B L T,
EROPR O R EB TR S NS Z L 2%HS
PIZRY, IHBEREINROZHERO—DIZ
RoTWaHDEHERINSG,

(b) BEREOEE

BHES O LEF I B8 5 HRRREOLE
X, 1980FDHFETIFHBIIRDOLFEMTH
2AENNTRbEL, Ko TEECHR DS FEH

& a
HmOE OB =
F4H  BHEHICEY S EEIIREOLE (19804)

THHPET, BREMOHERTEIRLE -
72 B4R,

1981FEDRETIX, fOFEEMSICHBL T
Al (BECREZFE) TORREFTH - 1223,
REMAEOZE BT b o7 (B5F),
UL, BERROEEEIIANTHRE L, K
WTHRE (BECIRZRE) <, EREEOH
B, VAZH (BER) TRERL IRl
(6,

Y v B & ERE LT 1R B B EECH
REOEFI, WIThOFHEHAICBVLTHIS
BLO2NCTREFTH-14, 5, 108XV
25°CTIIE LS FH o7z, 15BLU0°CIZBIT S
HECIREOET I, BIIROSFEMTH
2AINTHRDRL, ROTEBPIROS KA
THH2ERT, EBREMTHIHEEMRTIIZL
{&otz,

Lirl, ZhsOFRERMICEEEYT 2 K
TR BT 5 ARIIREOLEE L, wTho
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ERED A CTHBGRE #3005 (1998)

a0
] s4H#
* 30} 53H #%
i v
20 | %
%
& % 7 %
% % % ]
%
iy 10} /
(em) (

WAEME WEH G EM DAZH
(BHEHR)
#5 HIES I BT 2 AEPHEEOEE (19814F)
100 F
i %
1B
V) 538 %
A %
® 50 F
— %
7 %
B %
() ' 2
/ 7
s Bl i

h A&
(BEHBER)
%6 RS 2 B T B ABCIRE OB RR OB

AEmmy BEK B A

REBIC SV CHELCHD, MERBMO  LHEESn.
RO SOk HTH). (2) EMLPNGHHHIC S 5 TECPRREO
f#oT, VTR CRERIREOLEE £H

WRERENAL SN S, BT 2 RS
TRELENASREVI L IX, BEY VI
BEERETLLICEoT, VryITRELTENH
WERREDOEE 2R T 5 TBcEL L7 b0

HITH D RER TRIPHR O FAERRME O R e 5 1%
FCHRCPIHRE O EBFICENRD Shi: DT,
FROFERERDOARO2E 5720, [FUFHEM
RO IFEFOHEEHC B 1T 2 MACIREO £E &



BBV TR & BRI ORERE L R T 2R

40

20

B oo H R E MY B D

(cm)

00 |_| 0 &

]
# B+ 15

DAV i okt ]

ﬁ” 0 o

BE (C) 5 10 15

25 5 10

AEMR g N
H|TH

BT U7z,

a, KEBHFE

HRABERITATEOEE & R CERE Az,

19804E11 8z 1 #deis, 32 ®EEL, 1
B0 3 EOME» S ZhEh, 0~10,
15~20, 30~40cm O BRI L, FKES
WRELTE6 Ay ¥y aEficil, 1K500g
ZRERICHRA L Tz,

A BT A RB R, 1 FEH
M) DEORME % 2m BT, 328
BEL, HE»SFNLFN, 0~10, 15~20cm
DAL, FEREOFETHEL 2, #3R
EBE500g L7z b 500ml OFEKREMZ, 14
iR E 5%, 47— b 27 v —7"T120°C, 204534
HL, 28 KTAHBLT, 5 200m/ H7z h K
FERZ Ag MU THEMEERL, BESEL
72

FLBOEME 1 RIEDOY v — VLA
&, EMb#R, PDA 83T 3 BREEEEL K

]

® Bo& M

V> T g L BT 2 REB LI B 3 BECTIRE O&E

BCPHREE & ARCHRE O RSO E#EZ, 2L
7R—=7 TEAmm I HKE, ThZniEH
LT20°Ciz o 72,
FEFNABREBHBET L -EEORRE
LRBERZEEL, BABOEROARNTEED
HEEZEHR U,

b, XRERER

BCEHR D FAERRAE O Bie 2 HIBRIM-SE_E iz
B SHACREOEBTRERHAE L ERE2E
8B R U 720

BRI E OET I, EEOWROEHAEL T
WBERTEWTNOES O HERHEEHIZ B
WTH REFTH o208, ARPROEFAERT
H5A)EESEEOBERTIIHED» S 10
cm DEBTELLE -7, ZhiexfLT, |
Uttt B TOBRBCIREOEE X, BAROED
SFREMTHLAITIEIHFED»S 25em T, K
FAEMOEEMR TIEHELS 0cm DFES T
REFTH o108, EHPIROSHEMTHHEH

— 31 —



HREOATHEBIGERE #3055 (1998)
401
S
B gt
n
= P
® L
# 20 %
& L
em?)
|
8.
B
%
z T
W
&
w4
[
m
(em?) P
RO o LE1 :
= (em) 0~10 15~25 30~40  0~10  15~325 30~40 0~10  15~25 30~40 BNK
BB Bow M g R
%8 ) > T BE BRI B T s AR E O & F
30T
®
®
W
ol
4]
4
i
it}
(cm?)
Kt
x [ saw
W 11H%
g #
i
i}
i
(cn?) =53
ot foY:
0~10 15~25 0~10 15~25  0~10 5~25 e o
& (cem) ! xR
7 it R #HOoE W A o " R

89 SRFHE L BERUH S B U 2 AR E O£ T
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BB IR L BRI ORERE LR a5

RTIEFDTROEISCBWTHZELLE 57,
IS ORI BEE T 2 R BN S
BT 5EECREOET L, IR
£, WFROBAERAIB LTS BETR
BOEEHSY, BECHRHEOEBTNEIFTH
27z, UL, REMSMTOMBCHRE D4
BIERRDSNR» ST,

PEDZ s, HEOWROSFET 5 Bl
B X ORBt D L3R5 C IR RBORE O
EEFEPOTIG RIFCH B0, AROVRE DL
BiIE2eBbhrol, INIEHLT, B
PROSFHKET 2 EBBLUERERD
10~25cm QB S & TO BRI T, &
ROPHRE OEFIH S, EECREOLE
DBHRENE Z ENHEL TR ST,

3. WEPROREEREORL 2Eb LB

AR & TR Y
ERENOY v TR, BECREORER
HORZ 2EMNLEEFET 508, Thitis
BAEMDBMRIZH S 2 5> T\, I8
&Y L MBCIROFAE L OBIR R 2 128,
BOPWR O FLEARRE D R 72 2 B I8 A ke
& RPN T N 3 5 UM EY & HERAE L
720

a, KEFHE

BRI I181FE 4 B o11HE TR 1 A
Z LICHIEOSEER & [F CAARTTHIRAE, BARTHA
N3 & AR ERE R S EEE L, 38k %
R EEETHELR,

(a) T3EMEYHE

1AERS, 3REEL, MoRIT»5 20
cm DALE% 3HIAEE L, #Fgn» S 10~15
cm DEES DIRENCHY T 28006 LiEREE
TETHERL, 1#IEICELESL, ERiIC
AL, ST 10g 2EEHERE AR 90m/
AN 200mI B=A7 5 A3k AR, 305/
e S Uiz, & OBEBIEEIERAR U CHEAEE

MRV, B bRk s hiz oo = —$REt
BysZlicky, MEYEEFHE L,

BEEAETHUIIEE S (1966) O HIEHMAED D
BEHFHFICHE L T—HAIE F 1< Thornton kg,
BRMmEE AR Thornton K, HkR B
iZ Jensen #5H, SRIRERICRT b YT HF A b
v — 2R v,

R DAERK
@ Thornton¥sH#h: &A1/, K,HPO,1
g, MgSO,-7H,00.2g, CaCl,0.1g,
NaCl0.1g, FeCl;0.002g, KNO,0.5¢g,
TANZX0.5g, v>=v b 1lg, £X15g,
pH7.4
@ & B Thornton 2 # : Thornton ¥% #i1 1/
Wieh Z VAT NNLF Uy ML000EHK % 5
m/ &0
® Jensen Bl : FEAK 1, S La—2R 2g,
B¥A0.2g, K,HPO, 0.5g, MgSO,+7H,0
0.2g, FeCl, - 6H,O JEBF, %X 15g, pH6.6
@ RFbPyeTFAbo— A G
Iy 7nva—=x10g, <7 b 5g, K,HPO, 1g,
MgS0O,-H.00.5g, X 20g, 0 — X~V #H )
1:30,000, DEHIA PV <A ¥ 30 ug/

m/

%ﬂﬁ

(b) BHMEMORE

HIRER D HIBMEHOTHET6 AL 8 AD
PERTER, ThZThoEtioan=—hs,
SRIRE, BERE B & OHIE 2 SRR 1 Y
72 D S0BR A HEL 7o SEERE & SRECIIRE B &
U ESCHRRE % PDA AR iz 4cm D
Ruizxtils LT, 2T, 25°Cic R - 7z,
10~14H R AEBRE LR 2 LU 7 5 BRI %
BEHE & UTE L 72,

b, XEMER

(a) LEMEYHE

BCPHR D SRR D R 72 3 Eth o H38k 5 &
TEBEMHE O 2 EI0E IR Uz, K
5%, WTFNOBHICEWT b S8R OSHK
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FRIED A CRBRBHRE 5305 (1998)

+
B o3 000 o B (EACTES Rk
A 40l O/O/C\o\o/o\o/o o WE (HEHESRH)
i A A — A —i A BEM(E B £ )
(%) 200 |
i
g 100}
H 100
IR 14
B
® (% 10%)
(x103)
@
Eq
(]
4 s
0 L
# ol a”
[} B
4 # 100+
( x105) (x104)
A A A A A y - . . . _‘-—_—_——_—L‘ b‘
A 4 5 6 7 8 9 1011 B 4 5 6 7 8 9 1011
FIOK  FIHEOREREO R 5 FEflc 817 2 REMEYHEOZEE
3205k  MIE L 2 Ofbo LEMEY L 0ES
- B # H H
WMEOEE FEEMR
4/23 5/21 6/18 7/20 8/19 9/18  10/19  11/26
A 73.2 139.0 103.6  220.1  372.3 61.6 47.8 69.3
B/F YRk 59.5 79.6 57.6  223.1 109.6 89.0 67.3 40.2
HEH 1.3 21.3 6.8 9.9 1.9 6.6 11.2 4.2
=l 1.8 2.2 2.7 4.2 3.3 3.2 3.5 2.2
B/A ¥Rk 1.4 2.2 2.6 6.2 5.2 3.8 2.3 5.6
H#EH 0.6 10.1 3.5 10.8 2.1 1.9 2.3 0.4
Al 7.7 6.0 8.0 7.4 8.4 12.7 9.1 12.0
B/BD R 3.8 5.3 4.2 5.3 8.6 6.0 7.2 4.3
B 4.8 18.0 8.6 2.5 16.3 2.9 2.6 2.9

) 1. B/F : i/ RRE, B/A : #HEI/H0% 8, B/BD : M/ GRMER
2. Bl BRCWRE R, UE D BBOIRS T, #HEMN  ERE

EHMTHLHETHRDLEL, ROTEBIIHRD
SREMTH 2 AT, WREMTD 5 HEM
TiRERbEL ST,

RREE, BORER, MRS L CERE

B#iZ, WIFhoB#icsnwTb#EEk TR
Dol DR LT, WRELRITES» 572,
IS OMEYME ETRE LRIITHKRT 2 &,
HIETHZVLERIRD 5 i, BEIHNKE



BB TR & BRI O R ERE L PR BT 5 T

B 8 B & C &
. =
+ °°f D #4% 44
I Ll Ol | b (]
# ® #W &
$
® |
o

SEAR(R)
Boam R RKRE | W o=

BB FHETHREIC S 2 AR EkORZTIER

s ZTOEZHETE o7z,

MER &RREROEE (B/F @) 1%, o
2SR L CRINT4~68, 8ABLY
LLAHE LB T2, £z, MBS BiR
Bk L CERMEEOEIE (B/A {#, B/BD {#)
SRR SRR S h ko Tz (8520
K)o

(b) FEHHEMORER

Wiz, Zh s Oy &5 L e D%
BRI & ARCIRE T 2 BB HBRE
&, BUEICRLIEBY, RRESHES &
UHBIREC IR L TE» o 2, Zh 2B T
s 2 &, FEEHOEE DS 6 Bzl
U7z R R CRTE BRSNS 5 - 72 B,
STBER OREPIE HERR CFHEE SR s h
oz,

o> T, REBHEE»S X, RMHEORER
BiE S EIMEMORE RO M T B I L
T&RPolz,

4, BROEREBRTPROREE
BFERENDY v IEBERERECER S L TY
BERIE, AN RNz ALNBD, K
WRHETNNTARTEIVNDA R TED
ENTWVW3, THODERDEEI X > THR
PHROFKECERDENES P EHOMIZT 3
Tz %, BHIESIC BT 2 AECHROFEERI %
BARMCHAET 2 & &b EERR RS2,

a, EBRAE

(a) BB 2 FHERNHAE

19644E1 ABCIIR 2 R MR 2 & 4 #is (BA
BITTRIAR, AMR, REETHERLET, SEERTET)
BEEL, 1155720 1~3ha D40FEEL D
SR ENRIC, BECREOFRERIZHTE O H
E (V-A—1) CEEUCTHEL, BKOHE
BT RZEEL, 6ARBb I kbbb, B
REOERBERSNIFAEL D KOE2 <L
NAAL P EL, BRETTRbb, BEAEOD
BABEREINREL VMV E I YNl A
FY, anN/X2eli, 8o, BRHo5H
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HFRED A TRBSRE

# 305 (1998)

21k BB B 2 LEREN OB ROEE L BRTIRORE

SRR

WEBERFEME (%)

bkomE =~ AR 3 e
@ o) BiE e Hi
< 441 10.2 5.0 3.4 1.8 4.9
TV 517 23.6 8.1 6.0 9.5 14.7
$3 41 17.1 4.9 2.4 9.8 12.2
H) DA AL Ry, TN EIYNHSAL Ry, XS T ans R
F22k BRI 3 EAMEAROREZ N
-2 ) ] ]
B axoms  mmoss UEER REEE O REEER e
. . " 12 100 58.3 86.7
wo AR 1 9 0 0 0
+ . 5 12 100 83.3 96.7
" SYNRBA R o 5 0 . .
B o rs ) 12 100 91.7 98.3
VIR i 9 0 0 0
k 5 14 85.7 14.3 65.7
) S
w YA i 10 0 0 0
&
h e e =) 14 85.7 28.4 77.1
B IVAHARY a 0 . 0 0
¥
& e =) 14 85.7 78.6 94.3
AN
i i 10 0 0 0

ELIERR (B Y) DERBREHEEZL THE
L7z,
(b) #REER

1964512 D A ZHRBEHND > 7 ) — b

(1.8X1.8m) W 2FEDeN/NH A4 R,
YNHA R, anN XIOWEAKREEZ, RO
2 DODHETHRIRE R EEL 7o, B
19635 1 H AL PR e A 0> & 23 B L 7 B Ak
(AR-4) 24 7 F 34 (KK 100ml, 4 F
77 100g) TIBEEEELIS DEMWT,
E1OHER, 4caryry ) — M RIAR
72EBRI LBOMEPS 10cm OFER W, 1#
W7-0 500g OFEREREANTESL, BHAE
2T 7 RLEEX),

~
Ny
~

BOOHER, 48 wcar ) — RIZER
718EAN, 5 ACEHAREZIMAY, EER

D7TREROBEIC 1 AY7- ) EES 5g

BEL: (EEREEX),

AT 9 H26H CEARZIEY LI, #IEOE
B (I—1—(2) ¥ T,

b, RERRER

(a) BHEHER BT % FHERR

B 3 17 2 SRR B ARG o 56 AR =R
iF, IVYNDAL FUa23.6%THRBEL, RIZ
AN RIMBIT.1%T, N H4 F1310.2
N THROE»P oIz, WEBRED IV NNAA N
v, AN/ XIS e S O EEM S S <,
BEholzDIZX LT, ThH A4 R i3t
%L, WEELE» o7 (BE21R),

(b) BEERER
INSDBRZEBIFHEEBEE L BRT
i, BEEI~4LABCHAELL-D, Hk%
RECHEZTIREB X UHEROEEREEL
7oK & B L A EDHEARDIREIZ BRTIRE O



'/ OBV TEBORE L ORI OFAETRE L BB T 2 H5e

FEVR LN, FRHRTIERBICEZIRD
SNZPoT, L L, FHFERER L EE T,
IVNHA Ry, anN XKL TN
B4 R UBMELo T (88225R),

> T, =ANH A ¥k ERCIE ST
BAREFEZRVD, SYNDALRY, an)
X I HRL TERZEDOEVERLEE SN
5o

5. % &

BFRENO Y v I EEREE B8 2 B
TROFEE, 1929510 13 FERR.3% T,
TERIEEH0.4%Th o 1o (HHREER, 1930) 23,
19514 X AR R34 . 4%, FEFERERH1.0
%MLz (FHROATH, 1952),

ZOHOFET, 196641 1FFRERBKHT.1
%I, TEIERE 2. 2% ML, 1980412 1d
FEERIENB. 7% & & S IHEM L T 28, Hi3EH
FF1LABTHEOILTH B EBNHES TR 5
720

BOR OFES KB 7- BERIZEL 5
ZrEZoN5D, 19358 51942F 12 0 1F
Ty, AIRDFELEL B [UF O KK T H
FESH, ) IR KRCHFES L L (1§
B (fE), 1965) ASKEWEMHEIND, WIEHE
PWA LDz, Zh s DETEEEIC
BT, DSR2 SRR O FaE 288N
Liziede&EZz o3, Fl2, KFOFKER/SR
D8.7%D > B, WEBRENFREMEIIDHY.9
%, H932.6%, HHLABTHB L L, B
Y IREERE D S AR OB EEHEE T 2
L&, BAOY ¥ IHCREO#HERBUIHI43 518
Wb, 2055, BEMFET 28006 58 H
D, WEORESIWEBZIND, £/, H L
EEETH B, BO—B TR A
L, WFNHET 2 H 0L FEIN 855925
b2 b0 EHEESH, hsogEshoxs
T HRSRDBBHE L 2o T,

KEOD ) > IE BRI BT, $H
PREABIRIZEDICEL »OFHEL TW
5. ZOFER/TIZ, 196641 13 BLTR DS
1.6%THoT-DIZH LT, EHENHEDIS.5% &
Horizm<, HEBRE Do, 1980512
FEERCIR 3. 9% I B L, BEEOKRIZ3.8%
WA Uz, FEERMZETH 19665 L T
198041 13 ERCTR EMFEER S L, EH
TR BT A B & FACHRE OB E R85
Llze ZOFRAE LT, #HRELDEBINED
FET v EIBEME S h, EEOWEOF
ET2HLOEMSEMLIZ 8B Lo h
%, ZOMZEADY >IN, (EkEM% B
BRL, HEL T XALERRESER Ch - 72
25, 19558EtE D & B SE R & (KK,
1961), FHRFET B2 U2t > THEL,
FEXRER S OB BB A R B 12 72 o T
5, ThoDOHEDFICEH (1978) 235K
RHEOEE LBOHELIERL TV 2B/HEED
AITYURR, TV FVX O EBNEH
FEELTWS (RRRVI— 1), 235 o E#
TIh s DHEDRICESIRE OB R IEE
LTWADE2BELTWS (ERVI—2, 3),
o T, EHERS L LEBEELRICBITL
7o ZEBEROREOEE 2R D, NEOFELE
EPHRLTVBEIOTR RN EEZ S, I
DVTIFE & IFEICHRETT 2 REMNH 2,

—%, M— 2B ThRN & 3512, FHEHHEO
RECFHEREPREBESELTwE IR
B 5% OWFEEERL T» 3,

BREAOY > ITHER S LROEE L 5
WERLTRET B Z eIz D, Fi&
e B~HFEER, NNFEER, PHRER, HFH
ERO 4B KFITE, INSDORERD+
BORBBIROE>TH S,

O E~RER

EHARNB L CBRIIBEOEEWELETDH
5, COTBIIEHEEB» L, ESLESE
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BRED A THBGEHE

{, BEENTZV, BEEEENENE W) &~
BB IARE IR AR

@ SR

KIWKTIBE L BB TIETH S, FIEE TR
WOMERHIET 2B LELECESER® D
258, Mo KILIK F530 el U TR I S
%<, BHEEIEN T DEEEIT RV, FE
HAIFERPLE L, VU VBERNREIEE V.
Fle, BEREEBORWEEL T, BXLE
BEEL, BRENEZ W, pH, EEHERE
&, BEEEAERRLREVR, V VBRI
USRS,

® hFLER
KIWKTEEERLBTH L, AIFECITRE
WROMHR 2 HEIE T 2 8KAE 1 BPEE
EWEEL, BEORETH»LEL TEICEY
&, TusE, BEERENELEL THZEBREDOHR
ELEWLERD L, InoDLFEER, win
bIBHEE NP 2D L, BEILEL 50~80cm
TRPREL, BEEEMERRPE N, BEIE
BHEENA %L, BHLEBELEL, TRIHRD
BRI R GEL B S 2720, ks
BFEELG W, EEEMENENIPREHVL, Y
VBRI RBUT R,

@ ZFAR

W, KUKIEE, BELETH L, W
BIrBEEIDEWRELECHY, BEHLEL
30~60cm THE<, TEIWEEEN D> T
ENHKET D, REZEHEB L, EEEE
PAREB L CEEEENEIIE L Ky,
Fiz, KIWKEEBOBEZERLEL 50cm
A TERL, TREWEZERRE, mWEE,
BAERE, BB, voRE, WtELERD
> T, ZRENKET 5, BEMENEIME
<, U VERBIAREUIE V.

BRI ETHEEEN 2L, BB 50
cm BB TEL, TEBREBSERER D> TE
BRENFEET B, WEMENES L) VBRK

25 30 = (1998)

IFRE AR

o OF/RIFEFEORE (HATS, 1955,
1956 s EH 5, 1962 ; FiA, 1967) & +HEofE
EHTIHIZIZ—E3 20, BLBOTREE
3 AROMEEHEIET 2 LB, PR OFEE
WRELHETLZZ EWAFHETHLLIZR >
Too Elz, LEOFEH DB TIIBERD X 5
REFRD S NEHoT, T v TS
2R TR, A SRELRS
EEZHND,

TEOMEIETIE, OIS & ARCIRDFAE
ZIRELBASNZ o T20S, FER-EE (1956)
B2 7T, AR (1967) BV >, F3¥THe
Lic k512, #LUOEMTIRESTIIROFEEL
%<, TR TRANRORENE >
Tzo Tixbb, SEHEPHROBEIMFEE TR T
DS0ELL T ORI T <, BECHRE O HBEMmFE
BS0ED F OB TH o T2, FBSTNRONRE
FEEL T B EHIC B W T b 2D HRITEIEE
BHIB0ELLT DRI TR <, 508
ORI TR EEONESE <, MR ES
SOBEEHNEED 5Tz,

%7z, WHCIRORERHORR 5 1t
B2 EMIREOLBTEER, BEONHLH
ERVBEDE L, RTHBIESRERET,
EFRER TR E» o7, TERUHEHICB
WTh, BERCIRS AR & ERERC R L
T, BEORSHRERCTEBNFEEOEERR
HFThHolz,

IR LT, BRCHREOAET X IF
F U RERIH RS & b I RER S AR & &
FERICHBRL T, ANTIREZRERTCRFT
Holze ThoDEMOLERE & LRI
BN B 1 2 WRCIRE QAR DE XSRS S
10cm OEETKRE DT, —F, FAEFEHIK
BEEET PP MR O R LIE TR, wT
NOHFIZBWTHEBCIREOELEE S BREFT
Holeh, BEIREOETR S >7:, L



L, AEMSHOZEFRD shgdr o7,

D &S EHIC X - THERINRE O£ B I
EVHONDDN, EFRERIGEERELET
HY, MLEENLEL, HEFHEEIDR N
EERDRBRICL BEEND RN En5,
FRCIREOETNE 5 bDEEZL S, Ly
U, SRR ZFEER & AR S RAER I B
A MECIRE O LT 1, FiE BT 2 Kt
HEEU TH 2D L THEHBSWOMERE %R
e, VYIRRERETAZLICK
D, V¥ IERBESERCIRE D & ERCTIR O F
ERCBTLTWD D EHEEINS,

COREMOBTORERD—DE LT, Fk
(1967) BRMLICHE S MEWHEOELE2 25T
Tw3,

FIRURR DR AR O R 72 5 B0 H 54
VIHDRE T3, WMEDEIIEFRER I B
U TRIKCPIR DS AR TS, MBI
PRLHER I HE L CANIRSRERNS
{, BEPIRLHEERIHEALETH > 7,
TR (1967) 2V EECIRF AT RIRE
BT, ORCHRFSERIIMER TH 5 LHREL
el b—87 3,

TERMEYE DO PE COEE S i RRE,
B3 & UVBHRE O FRCPR B o 9 2 fE R
BRI EHEZ R A o 0T, HRTNRE O
ERRETEIMENOREIHS PIZT S 2
ERTERDoI, THIZDWTIXE S ITHRE
TEBENH 5,

—7F, V) IEERE T, w4 R,
SVYNGAFTREDBRVEZHERSIRTY
b5, CNOSDEREZFMALRY ¥ IR 3R
THREBFRETZH, BHCBY 288IED
FEZXIVANHA Ry, a3 X3 ERICHE
LT, NI A4 RTERDY v ITHTHRH
272, INSDERIINT 5 FRIRE O
FERTHEBOERTH -2,

UL, WFhOBEKRI b GRIRNFEE T

OBV T ERUIRE & ORCRE O RS LR 25

LD, ThoDAEKEORERKEX, &

DRZHBEOEZEEILLDDOTHY, KEW
BEFECEZbOEEEZ SRR Y, TR
YNNG A4 R SERETEREL IR 5D
SMUT, SYNHIRYBEITaN X2 0T
WRR% <, BRATICZY, BOBEDE L
B EEERITL, RECENENZ DL
HZEING,

B. B TEELEREEIC ST 5T
THROHEBIIEER

DATHEBENOY v TEIZ19014E 1 IR &
n, —REENTbRID, 19314FI1C) v T
ERBEOMFE R LT 2720, BAHO 1 KEIZ
10a DEBEBREL, vy R7o— EEEL
feo COFEREI2~3ETERL, K74 b2
O— NOBEEREIC R 57208, TR EERL,
19B50FEE N7 V8 v F—TN— 7 5 X o5
WZiolee 208, 7V v F—TN—75 X
DEEFEELE LT, 8%, HEOENY F
BMOMGET, BIE S TSR C—Ris
EHMTON T E 72 ORK, 1961), AREL4HEs
BEIX, BEEET 2B X O'F 0B OES
S EBOPRSAREL, BRSNS HKE
LTWa b »rboT, MIEDOFENS
CRONT, BEB0EL LY v TS
WEBLTWS, ZhIZDOWTIRY) v TGS
LEHLTWDT, ZOREREHEOLE I
H5rEZ, TECPREOFEE Uk WEERRZE
TEEE, BEET 2 BRCIRSEE LI BT B
MRCIHRE OET, LEMEDHE, TEowsE
L2 % HRiRRRET U 7z,

1, EBRICETIEPREOES
BEAEREE R S O W RCPHRE O FeR N B %
572, BAERREETE BT 2 A8
ZRETER BT 3 HEEOVRE 0L E &
FAEL T,
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BEREY ATHBRGHRE

55 30 5 (1998)

_ PZRR L= Tl Bt
50T ] ‘—‘ l:_—[ P ARCHARS RE LR

&

ﬁ _

(1))

£ ot

(=)

4

(mm)

. /| .
EROR 5 5e10 10~15 15~20  0~5 5~10  10~15  15~20
& (cm)

S O B 8 B % B
BI2K BEAREEOCIRSRELETC BT A ENTIIREOET
/)« BEEL
a0 I  BEREL
]
# m B
D
% 95 L
B
=
(mm)
Y
FHORHRE gcRmEE
BN EAREEIBEOREOAE:ERIREOLT
a, RBREE EL, VYEzHEE L,

FEE (1986) DY ¥ —VIRICE L TITo 72,
198851z, U A THRERIB AN OB LR (As-
15E) & ZhicBET 2 AR RAER
(A5-35E) DHIERM»S 20cm DESE T, 5
cm I HIEEEEIL, 6 Ay ¥y 2 DEIZEL
THRBRICHEAL T2,
1RXEIem DY v — Vv % 5 EEHKL, ¥ v
— V OHFRECEBIRE L AECHRE E 2 h
FNEEE LY v ITHEE&E 7T~8mm I YTk
LTES, #EIEesREL, 200Clzfio 7z,
AEITERCHRIR14E R, BECRIE 7 H
BV y—VOEBCER L EEORZEH

Eie, EEREROMENS 5cm DB D
FBeowTiEA— 2 v—7T120C, 205
A U 7e 18 L R R Rt L, FERO
FETHREL

b, RERER

EHOER L BECIREOET X, $Bl12R
ALz kS, BET 28RS REELE
WHEB U CRAERRERLE T, wWIhoZEs
BWT b olo, Bz, ARIREOEBTIZE
EREROMES 0cm DES TELLSE
272,

UL, BEEBRBEOMESL» S 5cm DBES
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'/ OB T REINE L BRROFAERE & ik BT 55

50 1

B

& |

»

YA

=]

B

A
MELEEE(CC) 45 50 60 4% 50 60

BEPRE H PR B

BN EAERKEEIEOBRSLE L NI EOET

23k BBAEIC & 2 EEREELEOMEMHOZEL
BtlgXdiehoaa=——#
HoOEE ERINT
AL 50°C 60°C
EiE) (X10%) 38.6 3.3 5.1
BRI (X 10%) 4.7 0 0
RES (X109 113.0 22.2 7.0
SR (x10%) 81.2 2.6 0
DB EFERR T 5 L EBCIRE, AR AL 7z,

HLHEBTIELIPRESLL BBI3X),
PEoZ o REFERE TS5 L
WD, MREEOEERIIET 2 £EBIcE
L, ZOHRRBFIBOBERECHHEINS
ZEDHHL IR T,

2, iRBNEBHRICE T ITHRIRENES &
MR

HIE O EER CREARREE B OWIHRRE O
EBEMEMRPFERE CEE IO T, <
MK 2 TIBHAEMORE LM D70, EE
BERIEPRGAEL, MECEEOEBT L
TIEMEDHOE M DWW THE Lz,

a, EBHE

a4 19904 7 B BEARKEE OHiR»
55cm DTS DLFEEFEL, 50°CL60°CiZ
RELIewA s —nNAT, ENENI0FHERE

MR B D 4EF © PDA VAU CRTEE 2
U 7z SRBCIHHR R & SRR R O B A UER % &
0mm D anvy R—7 THHKE, BEOR
R TEHIZLTY y—VORREFICES, 1K
5y v —VHEAL, BEIEETIEL, 25°Clc
Ro 7z,

FEFVHRICERERD S > v — Vv OEHR I
EETIHEBBORERZHEL TTo 72,

TIEHMAEYE  AEOER (V—A—3) K
U T, HPEREI XY, HEMEDEcE s
WL iz,

b. KEER

HAEREROMES 5cm O £EX50°CL
60°CTIRGALE U 7458, SHCRE & nhcH
WEOEE IFEOE L CEL{BEX
7z L L, 50°CALIEIZ60°CALE Iz EE L T,
FRCIHRE DEFTIZP0H o 7208, ZDEIX/N
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HHRRD A THBIGRE

5 30 %5 (1998)

B4R BAREER © ORIRSRERO LEMEYE

HBrlgllhpao=—¥ & &
B DB A F B/DB B/A B/F
(X104 (X10%) (X104 (X10%
HAER 117.5 34.9 49.0 29.2 3.4 3.4 61.5
FER 414.2 192.6 76.5 37.8 2.2 5.4 109.6

) B iiE, DB: GRMWES, A BIHE, FRRE

otz (B14R),

Wiz, s ORI LBEOMAEYHOE
bz BBRICR L Tee HEROMAEYEE, #
B, BURE, SRORE L B50°CE L U060°C T
PRGNS 5 &, MANBEICHB L TEL R
DUle, $bb, GRMERIZ50°CL60°CT,
RRER6CCTERIBMBE N o 7z, HIEIZ
bR &Iz, 500CL60°CTIREIRR
SN oT, HEEIZS0°CTIRELED 1/5
WAL, 60°CTi 1/16 12iid Lz,

IN6D T L»s, FEEBREROBBIEE
DEEHHIZNRIZ50~60°CTRERILL, Th
WCIGATE, BORE, SRRER & o HEEMEY NS
S5 L TwW5 Z ETEB I,

3. TIBWAEYR & EMAEY

FAEREE T L BT 2 ARCOIR S R
T EBAEYIE, REMEYEES L URER
AR HBRE LTz,

a, EERAE

FEARERE LB 2 BROR S RERICE
W, ARIEEZENENRREL, ERICAL
720

TR ¢ 19844 7 Bz 1 e b g
5 1mBENT: IS ERY, 1HIAY D%
S 15em OFFEE 100g WML, 6 Xy va
DEFizBEL TIBAL, FFRFEREICL VAT
HOEER (V—A—3) WH¥EUCTHEL, ¥
EYRTEEE 1g Y70 TEH L, ME L RR
BB L OHEEOEE (B/F &, B/AME) %K
W7z,

REMAEY)  HIROFKEL T2 FRE 14
L2020 BEEL, #KS (1961) ks
BEEIZE D, R, (HBOMEL T BIR %205
HIRE L7 HBRER), R, R,»5HD 7L
TeREFTIRE D LIBETR), R, (RAUEL
TR EFORBCAN, FE DB TSR E
2 L7:RBR) @ 35 S, FRERET
FELU T2, HAKHIIHTEOER(V—A—3)
LRI U R vz,

EOIMEY - BiRBO T EMEYHEOTEET
SRES MIHE, BORE S & USRIRE & =B
HEAL 7z, PDA VA B EH % 58500
REB L UEBONRE & #h 2 4om RBIRE I
K U CRAE L, 200Clef o7z, 15~20 H %
BERICTHPRE 0T 2 EF IR O
Ex 3R (— kL, +IE®ED1/2LUT,
4 DEED 1/2 L) e THEEL, H 2R
Uz EtR e BERTE & Ui,

b. EEXER

BB LB 2 ARCRRER 0 118
MEDHITE2ARITR U & 512, B4R
BB CHEB L T, MR, GEWEEL, K
MREREB L OCRRERE b Dbz, B,
MR & BRMEEBE L DR, MBI
X9 B RIREDEIE b E» - 72,

i R D ARBE A A 13 8826 IR L 72 & D
i, MESIZWThOSHE, HERRCB VT
BRI HR LT, IhicBEET % a8
PHREFERTHS DIZE P 5T, RRBEHE
11H OFRE TREERER» ARCRS FER
WHB LTS o72%, 7THOFEE IR
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/OB T REORE & BRCIR O FEA R L BB 275

5% BAERSEE L EIRS SRR OREMEYE

HtlgXl-bao=—# & &
WEER  OE X B DB A F B/DB B/A B/F
(X10%) (X109 (Xx10%) (X10%)
R,  HEEE 11.1 0 35.7 12.9 — 0.3 8.6
R, H4&HE 33.3 1.0 23.5 1.2 33.3 1.4 2775
R, AR 15.5 0 34.7 18.3 — 0.5 8.5
98OI ¢ s 48.4 5.7 67.1 1.0 8.5 0.7  484.5
R, B4R 3.5 0 4.5 2.3 — 0.8 15.2
R,  S4&RE 40.5 1.6 62.1 1.0 25.3 25.3  405.0
R, &R 29.4 0 21.4 19.9 — 1.4 14.6
R,  SEE 1441 3.5  116.0 13.7 41.2 1.2 105.2
R,  EAEE 12.5 0.2 7.6 8.0 62.5 1.6 15.6
WOESA p mam a4 4.7 65.4 9.8 23.3 1.7 113.4
R,  BEE 8.9 0.1 3.5 5.1 89.0 2.5 17.5
R,  F4E  115.6 6.9 59.4 38.2 16.8 1.9 30.3
R, B4R 45.7 12.5 53.6 18.9 3.7 0.9 24.2
R, S4B 127.0 8.7 56.4 52.5 14.6 2.3 24.2
R,  H4EE 49.9 4.0 33.3 18.4 12.4 1.5 15.0
WOFETR o swam 1338 4.5 40.6 59.0 29.7 3.3 22.7
R,  E&RE 33.1 3.5 56.3 13.3 9.5 0.6 24.9
R, S4B 132.6 5.7 53.4 50.5 23.3 2.5 26.3

H#) B M, DB:GBWMER, A BE, FRIRE, B/DB: M/ GQRMEE, B/A @ #E/ M,

B/F : M/ A RE

BE26R  RUAHUEREIM & OBCIRS RAERMIC B 5 LR O TSR N B REYIER

EPURRERIRETIEEIRE (%)

HOMW o R IR EICHSE
+ + gt + + 5
HHE AR 105 5.7 8.6 14.3 2.9 5.7 8.6
FA4 R 146 8.2 2.1 10.3 17.1 4.8 21.9
TR AR 167 13.8 3.5 17.3 11.4 22.1 33.5
Fea B 121 19.0 0.8 19.8 13.2 15.7 27.9
] BAR 155 16.1 2.0 18.1 18.7 11.0 29.7
Sk 146 23.3 0.7 24.0 30.8 4.1 34.9

o7z, ERMMEREE & BEREEIT AR S %
ERTEMERNED >3, FEHLE e
PRERFBED SNE M oI, B/FERVTR
OHEZBNTHILA L 5 BOREET, BT
WL RERPEEFER IR L CHEs P ICE
motzdS, THOFETCREZF R/, Ly
L, B/DBEB L U B/AERZWTNy, FHE
HOFE 2 BARE 2 213 FR0 SR b o T,
DEDZtd»s, ACEHMIEBLWTLESRR

Tol- BEMERGE TSI Lwc kY, TIEM
EVE E IRBMEDHICE LR & L, B4R
BERIRRE R, ZhicBiEs 2 BB
FERIGHEECBITL T3 Z L8 s 0T
Ko,

Wiz, BEBREREM L BET 2 A80IRL %
ERHOLED S 58 L - EROTRINEE I
X3 B FEHER 28826 ICR Lz,

M TOEBE S+~ OEE % g
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FHRED A CRBEHRE 5305 (1998)

T 5k, ARCIRSFRAERTIE, EECIREIC
X9 5 FEHCRIRE & BRCIRRE I3 2 i
HB X RREDE <, MFEERMOR AR
Bl T SRBCIR R o9 2 FEPUE & g RCHR
BTS2 FEHUBHRE 3% 0 o 72,

UL, BIEREN+2RIBERIEOD
HEZ, BRCRS AR L T, BERK
BRI, MERE, SRRE L DS »IEE
»olz, TNHEAREE THREEORE &
MIELTWw23—2DEREEZ 5N,

4, HIBRGHEM FICE T AERPIRENES
HITEOERR T, BAREEIEIEET 28
BOHRS HAR IR L ¢, MEREO
EEZMET2FEABE E8HMCER -
720

% 2T, BEARERTERCHESINREOE
BEIIET 2EPEEIN T ENE I
Mz, BEARERE LBET 2 AtClRS %
FRE O BRI I B T A TRCIRE O£

BrE#AEL I,

a, EEAZE

19814E 1 FIc EARMERE & ChickiE+ 20
BOFEZFAEROBE T OREDOEZEY R
&, H1F» S 10cm, 15~25cm, 30~40cm D
BESOLERERL, 6 Xy Y2 OB THEL,
FCEELTIRL,00g &Lz, 2hE 2%
53U T3 500g Y72 D K 500ml iz, B
HIZ 1R E 5 LR GREVBER) &4 —
k27 V=7 T120°CT205 EIAAER U 72 X (BALE
RYwsir, 2 TAB LIz, 28U % 200
m/ Y, THICHARER T 4g Nz T3t
AR ERR L, 1 R10Y v —Vicit LA B EER
Rz,

BR DEEHNZ, B 5 U, PDA FARES T
RTREEE U 7 SRCTR S & BACTIRE OB # R
HMEEA4mm OINVI R—F T BIKkE, Fh
ZTNBELT-, 2Dk, 25°CIC18HMEHEL,
EELI-EFROEREZHEE L,

6 | —
s L [ ] 7]
> %

x| 0 N7
i 7 |/ /)
ot |l AR
B
o 4L % / %
% % /| /]
g 1L / / /]
& E 1NN
B

R ]
! A : we st

_
Boir [ aammsnstm
o g2 L
£
B
00 Al e
(e | 4] [ Al Ve
THORE  0~10  15~25  30~40 0~10  15~325 30~40  BER
X (cm)
20T S 303 5 4

SBI15R  RLAERSEE BN B T 2 MECIRE O£ H



BBV IRECIRE & ORCPR O R ERUE L BB 5 TSR

b. KERER

BB & BSIIR S R AR O LR
HIC B U 2R EOEB 2 HE L R %
BI5EITRL 72,

BB R R 35 1 B SRR
DEFZ, OIS HERBEERED b D
WHE LT, BERREEM B R TEL
lkah, #hEH»S 10cm OES D HETIEL S
EEPRD SN o7: ([@RV—1, 2), [
B BB 1 2 BECIRE O£ E IF 15~25cm
S OLE T, BAERN R -8k cHlE
SN, ERMRSRERMTBRRE TCRBIES
nizhs, HiF» S 10cm & 30~40cm T
WRHEOZE A S Wb Tz,

RIS LT, FEBLEERH RS
B SRR EOEFT I, FAeREE#S
kDb D EERINRS FAERM Rk T
DBERD NG hroTe,

5. HENEILFE

BAERRR E ZhicBET 2 AEOR S RE
ROIEOBLEM 2 A2 720, HEMO IS
oW, fLEEOSH L EEMAKE2HEL
720 B, FREBRIFREY A THBRBLEE
& DIEFFF TIT o 72,
a, KBRHE

(a) =z

19884F 8 Bz D A ZHREBIB N DB AR L
B 2 HBCPIR S RAER DB S 13~18cm
DAES 5 100m! FHET, 5 SFEL, EX
B2RE Lz, Z OBINERE TR E—KS
SEEEL, ABEOSHEREE LTz,

(b) FEHERHRL

19874 9 B W HIEER L I CEM Ot E» &
30cm OLEEFRL, BAE—KMEIC LD,
0.5% NaOH HhH#8 (i SHERE®) 07V
AR EBERZXKYD, 0.IN-KMnO, HES
ml TERLIZ,

BB2TR  EABE - OBCRIRSRERO LED

FLBEED ST
TR EERSEE (%) OEPRSRER (%)
efLERE 68.8 67.7
FUBREE<3.0 27.3 28.1
(um) ~4.8 3.0 1.3
~7.8 2.6 1.2
~12 2.6 1.4
~19 2.8 1.3
~30 2.8 1.4
~48 2.6 1.0
~T75 3.5 1.8
75> 21.4 30.2

BE28k EAMKIE L RS RER LEORE

g MR D1 %00 0 1-KVOO, B ml
X (cy)\ S
° (%) AR 70 KB RERs

BEAR 5.57 63.6 84.6 32.7 51.9
FER 5.24 70.8 88.8 32.0 56.9

) RERR = AL — 7 v KRR

b, XE&ER
HIBOFABEE B EAREE L AR S RE
ETENIRD N »o7zh, FLBEE 7B5um
U EDFABRSEAERREE KL T, AR
SEREB Lo (827K,

¥, EAREEE L GRS RERL
BOBMEMHRKITE28RIIR U & 5 I LRE,
FIRERRHEER, 7V REE B X ORHERE & b B
MIZ RO sz o Tz,

- T, MEHOBIHRORE I IZHBOTL
BRIZFEL Tw 22, BEHEEEES L ok
WwWhbotEzohb,

6. % =&
EREAOY I EBRBECE, WmRRR
BREAERELEWIEENRE LB REDS
WKILKIERIE S 3L T B,
KINKTETHSORSSFHE L, E580%
BHREELTWB Y ATHBIEOEAND 1 KE
KSR OE BELROWEET V¥ v ¥ —
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HRED A THRBRS WS

TN—7 5 AEARIERIFET 5,

AREHIIBREIEE, FIE RS 2 L F
CThHBI s, MECHROFEELZWER
XIS OBRMNDOEEBRZEOFELEZ S
ns,

BEASRRREE & C B S 2 ARECIIR S A4
B D L3 36 1 2 IR B O £ F 13 R
5 20cm DFES OHET, ERCIESFE L8
WU U CEA R LIEE S ik &
Tzo UL, BARBR % 120°CT200 S
FERBEALE S 2 &, MRCPRE Q45 13 AL
TEICHKE L TELLBR S h, 50°CE60°COD
BSETH R EBTSPIR S N, MR
BOABTMEIRITERM L., ZOBRE
HES (1979) 34 > VIRER O FRIMILIE
BIRBECRIET 2 LE LT L E—8T
%o

Z S OIRGALEE +35 TR DA YIHE 13 SEALE]
T L T, 50°CULIE LTS, BURE
B URREVZEL CBAL, 60°CTIRRRE
PeLEDSNT, ME & BERE DL 3 rIR
HDENIEFTH oI,

o T, HEFEETBOMBIREOLEE
Ik A SE N b 5 v I
BHELTWws D ELHEINS,

—%, FAR (1967) XFE—HAEO AECER
G ERFAE BRI, FTFRIBRECHT
BLUTHEENS L EREL T 5, KERE
RIZBWTHEERERIIBICHER LT, Zh
BT 2 BRCTIR S R4 TR IR S
%<, TOHTHHERIRECE L, RREE
M AMEOEEbEro T,  DMERIZIRE
MEDCBHTHEBOFBRTH o7z, Il
FiA (1967) HMERL T3 X512, AR
SFERTEEBMEL, HEEICEBTLTYL
DR LT, FEREE BT LK E
1T, RREBEZEFL VD LEEZON
%,

5 30 = (1998)

¥z, WLED S SHEL - MEY OTHCIRE
BN 2 R TR OFE W 1 R
EDRD SN o Te s, HMERITEOEIE X
HRCHIR S FEERIC R U €, BEAREE
SMPICE L, b EARERE O MR OF
RINIEWCBAS L Twa EEZ 53,

7z, TEHOSERTHE B I T 5 5HT
THRE OEF L, BFARELRE O PULEE L 1558
N TE L ks e s, BERSCRZSH
AREREH TR D X S BRIRRIIED S
nighrotz(BRV—1, 2), BAfEE S
WERCRE OEE 2L T 2WEDSELET S
ZEBHESEMITIR T T s, BARTRFEEY
H BB B BUR D1 )1 %18 T HYVE OFIE %34
Bz, NI T HRES> TORVDTEI
WAL, ZOBEREMERT 2LERD 5,

V¥ TSGR I R B M © ERE
RUTHET 5 (FARTS, 1955, 1956 ; EH S,
1963 ; WEH5, 1964 ; FoA, 1967),

BARKER & ofRSRAER O g0 HE
EHEZOWTAS E, FHS (1987) B8 X UM
BE (1991) G L7 L 512 Hum BLEDFLE
BEEOTBESMAIFEERERE IR, Thid
HECHRSBBERRICBETH S Z L LAY
3 (FAR, 1967), Larl, LEBOLTER, £
R3R, 7VRERE L O EAERR & o R R i 208
D NP2 T=DT, BEERKSEEOMATIR
OFEFMIL s DBERPES L Tnw5 L
WEZ bz,

o> T, BAEFBEREOMCIRRFEILER
Wi, —MOIIBMEY, EHMEDS LUR
[FE DESWREERTIHMESEE L T3
LEINDS,

TIBFRE O FERRH L HIB IR O1EY) 2 8
BUIZEE, REBFHEELLTVD, HD0IEHE
DTHRRWIETH S, RPN DI
T RBIILEARE L 5 Th 5, FIRA
IEEBRIOEBOREESEAT T v, OfF
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BB Y T ERIE & SRR ORERE LR BT 25T

A THFEFPF S T3, OFMELE
BRI HIDBL o TIREDFEMNMET T 3
Ed¥NTWw3 (BAKER and CoOK, 1974 ; H&
TS, 1984),

INRPES &, DATHBEBENICH 5 REE
ARRE) VIR, REEBEAN TR
QD5 A 7HEETHY, BRI L > TIRE
KINZ@D Y A 7 OFFFIMER B+ & %
ZoNb, ¥z, T OFFMIEMEILE (1987)
DR LT 2B O FRIMIEED 5 b, RHI» S
FFRINLERIMIEM R >T, TSI
&R EBIR T, MEAHER & RS EEICKEL,
BEARBICHKR T 2FHOMESCE T s Y
DEEZOND,

C. U >dbWMEFHEREICH T 2ETRN
FEERIE

DWEBAREFIHLEY Y ITbhuwibEE (X
hR 1) OBFFEIEEFRE TIX19594E0 & Eli S 1,
FHIZN, B, SREEEROEEZ L OB
TR I NIz (FFHRD AT, 198D, —RE
KTRIIBFE» SAES , 198IFITIF LK
B (BN, 1981), 20k, Yy Idbw
BB IZ ) VT FERTCARICE XL, 19914
IR RREEEED20. 7% IEL TS (FRE
b AZH, 1993),

VT ERENERINZITE BN,
MRCR S EEICEHTEFEL, ) o ITRE
EEFRERMEC Rz, Bz, V>yIdbw
LB CHA I N TV 2 b kEEARIT EEE
T, BESHZ 0o, MPRCBRET 3L
WENKE S (RIRII— 1), bbbz s
L, #EORENEN S FTkE REEICE -
720

BEOE L BROE (RRRIL—2, 3) of
FFEH L »oiTbi, EHERBIOWTE,R
DIEEAE N T w328, VY IThuwbEiic sy
% FIRCIR DWTSE 3R EE D s 258 72 8, T

bl Twighoie,

22T, VrIbhuwbEEics ) 2 R
DREFBEPHOPIZTH7-0, WECTHRORK
R & AR, IIRRB L OEKROE N
EMBCROFE, VANV ADRBEDOERE L
BTWEDFAEIT DV THET LTz,

1. RERRERERE

WA, BEBREEEMEAL Twi Y v
D EREE (BRR L) &, ILFREEF OBFEH,
LB E O UE B & OUKHEEB 7 ¥ TE
HENTW3, ZhsDEMIZ HERGEM
DHIEN R 2720, THIWEOFAERIIZY
YIEBREREE LS DL TFEIN:,

22T, BHRREBMADY > T hunlbEkis
Bz B 2 MECPHR O F RN, B, &
BEts L VRBORBIZ DL THE L, K
AERERED A CHBSR R, 12, &
B e KETEM L 12, ¥, HEOBE/LFEME
B EWTIE 21T o TALEEROFARE R ZE AL
72o

a, FEFHZE

19854E & 1986 IC FHRERBHH DY > Th
WAEESE R 2 & 1O EE L R 2 E T L
T, T3EMEREEL, 1EHYZD 10~20a D
ERIZ DOV THACHRORERI 2 FHET 5 &
Ebiz, FEMIORRSRM L TEEGERD LD
WEAE L 72,

FRCROFERE - MORTOL 2D -
7, HIEORE (V-A—1) K¥UT18E
WHEL .

FILSM M, AROEE, bulaka
DRV A P YERMTEOEES X CREIRX
HEWOHEL ., EPHERER, HERK
RNEFESEFE @R ETD 2D R WTHEIT 3
FHOUE) LS WEEK (JIEEYID On 258
TE) W, BB 3B (59 FROMUTH
£, BRSKRETH D, L& . FOMUss
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BFHRED A THBRSHE

8295k  WRCIROFEERMEE

BCPIR DR FARME  HERHE%)
EROIR 22 30.1
BECIR 3 4.1
% DIRTE 4 5.5

& &t 29 39.7

) PEMAR T3

530k WHCHR D FAEMEIG

W E R AR LR (%)
% i %
BEOR 3.9 1.5 1.2 1.2 57.1

SEy &Ry 0.5 0.1 0.1 0.3 73.3
& & 4.4 1.6 1.3 1.5 59.0

&) AEsg 10,7138

sopons FEHF e

BIETHS, 8 HHBEREATHZ) K&
O THREREL I,

TIEEH  EORIEE SR #AEL, L
BoEE, ALEOES., kORE., HiE
BENEZREHEL 2

TEOBMLFEM | 1EM 1 LE» 5 3 A0
B ZERER L, 100m! FBFER I & 3 EEEE
THELZ, T4bb, EHERELHER, T
PUEZR L7z 2 RicowT, HE=4M (FEH,
WAH, SAH) & pF RSGREFEEZEIEL 2, pF
KOEFEIZES| I LD, pF1.8:3.0KFD
ARorEERIE LI,

b, AEHR

FHREBBEHTDY > ThwWbEE s 3

% 305 (1998)

TSCEHR O Fe L RMIE & % 8529R 1z, FEEME
EEEIRICT LT,

FRCER OFEARMEII3.T% TR 2
B, FRAEBEIZL. 4% LB o Te, BERES
WERENCAL L, P11.6%, F51.3%,
W1 5B TRKERRBO shih o7,

WG ORI F A RHERIL, HECHR
MFEEREH30.1% TR EP 2 1OEHR LT,
EIRCRIR E IS A R 234 . 1%, TECHs ORI
B2%5.5% L& o Tz, FEEBMFCBLTHER
BB H3.9% L@ oD LT, B
JRIZ0.5% TEHEL L EhoT, LL, HEE
EEBCIE D57, e L T BECEIR 1373 . 3CHE
SHITED -T2,

ERRBEEM S TREEOBERMHTTY ~
ThWERESMThbL T Wb, Ihd DFKEE
HEDE D L FBCRE O FEDBRIZ D WTH
BLUIEREPEIRIRLE,

TEIASCER O Fs AL BRI B 2S44E LT X V5
FLLETEHL, WEFAPMEETIY O 558
SOLERCHBELC, fIBEES T 255 F%
TEL, BWEPEEVBFTHEHSLIIE» o7,
LoL, AFOFHRLECESL TS EFHEIN
TBAROELE, <A Nh4 FTERMNE OFR
B X OCEHNEOFE L ORBRIGRER IO
EVNREL, AL TRI o7,

7z, RERIRCIIROFREREIX, HBI2RIC
ALTzESWRSHL, 283, YaFd—IV R

531k BERMLBINRORE

] FEEM AR | - WM SR

AR i (%) | MaEE # (%)

2~ 4 17 29.4 ;5| 51 43.2

it () 5~ 9 36 wa | BEES ol 22 18.2
10~12 20 42.1

- 5 13 30.8

M.26 59 42 .4 e 4 60 41.7

o MOA 7 28.6 - ” —

M.9 1 0 W th 45 44.4

MM106 6 33.3 i L .1
. £l 57 42.1
TANER g 16 31.3
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B B ) IR L ORI O FEEBUE L B5RCES T A RS

B2k MPIEFELERM B 2 RERREIE

DR
o g MmEm  ® £ H
W wemm aewr & B
BN U 1,318 11.8 0.6 12.4
DN B 1,175 9.4 1.8 11.2
YagFd— R 910 12.0 0 12.0
F R 504 8.9 1.0 9.9
[ BB 65 6.2 0 6.2
O i 159 13.8 0.6 14.4

) ARABHIH © 204 A%

K LKA L BIROSE

HEEE MEEE FHEREMEK (%)
Wi 13 7.7
TgOEE KUK 40 59.5
Bt 20 15.0
60 cmBAF 31 48.4
RHLE 60 cm2A E 42 33.3
B O 10 70.0
B A B 50 26.0
T B 13 23.1
, ¥ & 50 42.0
R g Bt 23 34.8

LT, SBOEmOTMN, BRCELERDS
B shiz,
BRSO O R4 0 Bk 2 SURE O
FRERMETHS &, ko, FTREWHE
LCHgT 2RTE L, A3t/Es 60cm B E
XD 60cm ATOBES DEMTE» -2, T
DOREETIE, KIUKEEBRLEL, ROTE
BEET, WREEIR L E» -7 (B3B3R),

8835% EMMOBIE L BCIRORE

A& B K%
EEOIRE BEE & B

EHOME PR

VyIHE 5,468 5.9 1.0 6.9
ik - JREF 3,254 1.0 0 1.0
Vi H 1,226 0 0 0

KH (BRI ZETL) 580 8.6 0 8.6
KH (R EATER) 185 8.7 0 8.7

THOBEERN AR O FKEME L %5
&, WEEEIBWLTIE, EEHRE 8IS0
WORENELRohhrolk0L T,
BHELIECIRT.6% Lo t, BREEI
BOTHEIWRORKE LB TCIHIZ L A
ERoNBZIdoTN, ¥I AELETIE22.0%
LELL S olz, FEDHWKINKTETIX
BEER Y LEICHR L TER Y ECHKEN
%otz (34K,

B DR 2 BlHbC 817 2 TECIR O R LR
L, IMRE & ARHERESIEE 2{E» - 72
DL TY Y ITEIE» -7, LrL, 7KH
BHETHBOIR O A —REBRE Tl e <
Renghrolns, BRy HEE LRS00
RRREARAERE CRIEEICE» o7 (8835
R,

UEDZems, VradbubiErsira
MECROFAE C IRBERLEEL TS
25, TORCIHE DFEE KUK 15, mE it
B, YIRELETH L, HEMEE L
BEEIETEZLAALRSARL I XN

BBk TBOEE L SCPRORE

RO SE5eR L & &
el
el
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HHRRD A THBBWE

£ 30 5 (1998)

36k TIBOTEMR L B L

e Sop— FEtEE  EHEER 2flpEE pF FLIRE (%) PF KSR E (%)
(%) (g) (%) 1.8 3. OFF 1.86F 3. Ol
EE S 6 38 108 62 15 22 48 40
KK+ 31 28 91 72 22 34 50 38
K LEER LR 5 40 101 60 16 23 44 37
v AE T 6 36 96 64 31 43 33 21

BEMIDBIES Y ¥ TRTE <, —RAKHEEE
TRIEFEAER ARV Eh s, HEOREE

LEMOBBENROAS S LWL EEL
5h 3,

W E W HIBOREER C E b3 & T Lo
BEEBRIITR LIz, IHIZE 3 EBIWEOFH
EBIFEA LR WIEEWRE TS k8
BRETEICHE L C, BEDOLVLAILKIET
EEIMEER, EMEEND R, SFLEE, L
EN%L, vIRAETETEIBENS S, K
SERESD Do T,

o> T, SPHROFEIZLBASRFED
HETLIN, LEABESIKEIEBE LTV
EEzZ6N%,

2. MRTPHROREMRMBORL S LBEHICEHT

SENPNFEENET & TIEMEYHE
HIRD Y > I EERIEEOTE T, WRIIH
DHFER & EFRERTIER I, HECHREO
EF EMEMHICENTED Shlz, YV Thbw
LRI B THRROBRIFBONE D E
SO PIIZT BTz, FRIPHROFKERHED
B 2B BRI BT 2SR EOLEE
& HIEMAEMHEEREL 12,

a, EBHE

(a) Bt 138

19865 I BE37FRIC /R U 7 o & 1338 % $EY
L, EEIZHW,

(b) EBIEHOEE

PDA i #h CHIZEMI AT U 72 SR

375 FHEEREMHIO L3R ORI L SR O S AR

AEREMA DR RUOPIR D FEAERBL
AT &0 KK A58 BRPIRS S
D A ZRES KKt BRI S F 4
BFINEHPNEAR KK EROR S FAE
SFRHETHTEE A KILIK 158 ERPRS L
FEEHTEE B KL L5 ERIIRDY A
BARTTH AR ettt FEBL

FRRIFFHIT B Stz FERL

B (AH-17) OE#EREHE2FE lem D a L7 R
— 7 TITBRE, Yr—VORREFIZEHEDOE
HETWLTEWE, BBIZ6 A Y ¥ 2DERC
WUHELES 1 K10y vy —VvIZREL,
25°Cizfr o 72,

BHBICY ¥ —VOEEICHERE L EHREOE
BEHEL, FHELZEH L,

(c) BRREOLE

FIWAF o —NVFE (38X26X13cm) 17, FHE
HSRNC 6 Xy ¥ aDEf%@EL I 1% AR,
2B5em IZYI L7z U v TEERO—BI 2cm
Il L7 BRCIRE SRR R EE S T 1K
10K ~, T3S 5cm OESWERBLEIITA
h, 25°ClzfR- 7z,

2IHB W 25cm eIl L 72V I ReEER b
CABLLEEORS 2HEL, FHER2EH
L7z,

(d) sy

B EIX19862 4 B, 7H, 9 A, 11A1,
1B 3AHEY, 18470 3 »FTOHEL S
10~15cm BES D LR EER L, BBz,
TEMAEYOERITEH (1985) OMELIE



B OBY > TRECRE L AR O S AR L RT3 95

SHIECHEIL TIT o7, Thbb, BiEs
TNEOERALIE AT AN, ABETELY
BeL, S$EERIAMBCEL v THWDR 2T
i, MR E EHCED, ERICEDLH
MEERA 70X 7= TTVEY 1H5FL
WERD , SEEESHCEAG LT, 25°CT 2 HREES
BROo=-HrEHIL, Bt 1m/EYD
DMEYEEEH L 72,

PHEASE MBS & ORI R 2 1k M-S, %
KEH I M-585 A F>F b9 42
YEIVY—VYe D 1ug Nz 7-5h % v
72

M-58EHIDFERL : Va3 —R5.0g, RV~
7 » »2.5g, KH,PO,0.5g, K,HPO,0.5
g, MgSO,-7H,00.5g, Fe,(S0,):-9H,0
e, X 15g, Bt 47k 1,000m/

b. SRERER

U ¥ I h ks E gt B 1 3 SR
B & BSCIRE OB I IZ SR OF AR &

B38% BELBR B AWK EOLE

EALETHIEZRFED Sk o7 (838
K)o bW LR HEWE S RUE 2
h, BEEELIER D EEZN S,
TSGR DR LA O B 2r 2 B#b o + 335k
WIRHIE, BIIRIR LTz & DT, SRREBILE
FEERORIR, BESICHE U CEROINEO %R
ELTHEIHHEA LB, PHFRRTRRLE 1>
720 BUREBUIMOREE S ICHEI L T, HiC
PROZFEL THREDATHBE TS -
7o MBI MAELERO RN, BEEICHBL
T, MHINEDOLRERTHS ITE 5Tz,

INoDT e, TRCHROFRERIZESR
ARICHE L T, MBEERE LI L5 S »iT
Bolz,

3. AR E L UHLEAEKRDEW & R

RORE

Vv d b bEkER I M.26 5K %FIFH U248
DI ERIC o> T B8, ThlUso
BARPHEREE B HBEERELThbRTY
%,

22T, WEFEB L TbuwEERDE
BN DFECRITTHERM D0, FED
BREZACTEL > TR Thwb#is %
KL Tw 2T, WU OHAEHR %
FAELZ, 351, EEERCHECRE & #
BL, bWHEEARMORBREZM I DT iR
L7z,

BB39R  MIRCIWRDFELARE DR 2 3 EHh O -S4 Y

T%H O 62.5 12.8
PIEFAR 73.9 12.9
¥R A 65.7 11.9
WM B 68.6 13.4
DAZE 68.2 11.0
B2 R 63.6 14.3
oM 66.5 14.0
) SORBES (X 103/1 m1)
AR

BHREH (X 104/1m?)

MREE (X 104/1 ml)

4/24 77 9/17  11/10  4/24

77 9/17 11/10  4/24 1/ 7 9/17 11/10

T&HO 9.5 17.8 5.3 5.7 27.1
PIHARR 7.4 16.4 125 17.8 15.8
Fa A 116 14.0 9.5 14.3 18.4
B — 13.2 9.3 112 —

DAZE 12.6 13.2 8.4 9.5 48.6
2 R 3.8  12.8 2.4 7.5  22.0
B8 1009 11.2 4.0 56 18.1

25.4 31.5 13.2 104.5 98.7 124.9 110.
24 .4 44.1 16.9  80.2 161.6 197.9 104.
33.7 39.0 20.7  99.7 163.8 158.2 116.
24.1 21.1 17.9 — 122.0  120.7 107.
48.4 75.7 40.1 199.4 359.0 267.3 204.
25.0 9.0 9.7 90.4 61.0 44.1 60.
18.1 9.6 9.3 68.9 58.8 63.4 56.

—= Oy W NN OO

) — I HEERL
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FHED A THEBISRE

% 30 5 (1998)

50r
L3
o O #8725 7= % & W f+ 2
% ® o, RviaL
7% 25}
|
$
(%)

o ] i L 1 L il 1 1 1 1
5 6 7 8 9 10 11 12 13 14 15
piA | F OB (%)

IR MBI & o v P I RSRERE R I 38 1 B FIECTIR O SRR

a, EBFHZE
(a) B & EROE & ECHHE
DFEHY

FERHOBEE | 0 A ZREREN TLI31E L
o ZRERWKIABR &M L EicB v,
1974 3 B V) > I 2488, RIEL, 5 A
iR, S 50cm £ TOLEERED BT, H—ic
B5EICBEBE LI, THCHE, AXKRED
TEUREM AL, vy F7o—"2EE
U7z, 19754 8 HicHfid, L, BEicky
zanpe s ) yTLBEEERT o/, 11HIIKHE
RERZTY, FEbWEGRICEWE 1HE4E
DY YIEREBEZA T2, 1976520 & M43z
PR SIRRES (DUTHELS 688 L B2 d) &
AN R AR (PATFanv kv egEd) TR
B Utz MIDST-HG8ET 13— iz B R U T B 4
BThshs, 2V riFIhk )R miEGcy
Do, EHAERMZ, BHERET 5 M8k
RTH5,

AT AR B TERCTR O FAEHER 1, M.26 AR
WERLEZAY —%>7FY vy R LU SN
RIZ, WM FHERIE163E, 2V F 386K
WDOWTHEL T,

EBARBTEECIROFREHRIL, AT —F 7
TV ¥R, HUBIURERE MIU5E), M.
7 (734%), MM106 (304%), M.26 (1294) 2%
AUV Iz oOWTHEEL 20

TR OS2 131980~ 19904 & TR
WHRBEMORITO L R2IED B, REPHEE &
HECHRE OFLEOFREBE L TiTo 72,

(b) BEEAROERIHRE IS 5 BZHE

19874 4 B b A ZHBHENOMEED a2 > 7
Y — MRz, BR2 1R AN, M9, M.26,
MM106, CG.10, CG.24 BL V=N h 4 R
PERE U 2EEDS U LRERE ZNZ1HE
21072, BE6 B ONIHRE R LY
vIERF 2 S5em I L, WAR1AKHLD
1018, EARORICMEGEREL 72,

FEIFIBFEIOH ICERE L - EARE2HEY L
W, BITEOER (—1—(2) ZH¥EHL TTY,
FRERHEE L,

a, XERIER

(a) ik L OEROE L R

DFEHER

DS T 4588 & 2V R NI BT BT
BOPHR OFIRHERS & EMER 5 FH» 0 15FEH &
THE L HEREHIFITR L T2,

S 7o BB AN LI HECIR DR EN S <,
IV R LI ERBCR OFREN S o T2 05,
TRCPR D EE DO FER IIEMES 8 £ £ T
BRoENZhoTz, LL, IFEFHRUECR S
EH TSR R U T a v B AL THRE
BEHSMZH LY, 5B TFOERIK
Lize THIEINF U OHEEIES & UV EH
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BBV TERECIR b CRCPHR O FEAETRES & BRI BE Y 2 BT SE

100

Bk
@
o

£ 1 e
B

b1

E
1
#®
15
4

S B it

o B & At

M.9 M.7

MM106 M.26

s KX o B &/
BT 3 R UHSTERIC BT 2 bWk EAROREE L SR O S

40K BESAOOECRRE NS 5 B2

akomg  FEEE TR BTEEE
M.9 14 100 64.3 93
M.26 14 100 71.4 94
MM106 13 100 76.9 95
CG.10 11 100 54.6 90
CG.24 12 100 75.0 93

TNNH AL Ry 14 100 14.3 70

BEESREROFRE R R W ERRIZL, 9
FHUBRESS 2D, HMHCREZNEL
bDEEZLHND,
BPROFEENE S Ronizan P a7
BY B L WEBARBISCIHR DO FEIZELITH IR
Lz & oz, EEPROFEEIZ M7 £ M9 28
MMI106 & M.26 [ZHHERL THHS»IZE 5 1z,
BRCPR DS E R SERC D no 728, M7
BEbHE L, ®»TMMI06 T, M9 & M.26
B o Tz, WRCIROERIOFKERIZ M7
BEDE L, WHTMI T, MMI06 & M.26

Bhdotz, #DOEFEMBIO~ISERHTK
Eholz,

(b) BEbLWHEERDBECPRHE IZ T

B

FEOWEERCARCIRE 2 BB L 2 5
B, BAORERLIZEIiIZ, wTFThoEaKD
100% DFEFHEERL, BAMICEREET
BESHONRPoTz, LL, WMIERRS &
UHREREAREDERTHZ VNG A K
BED b WEBRITHEE U TE» o 120 bW
BABICRRRECENR SR no7203,
FEFR T, MI:CG10»M.26, MMI106,
CG.24 H#R L TIRWEMDFRD S hlz, L
L, ZOERNEBoT,

UEDZ Ens, BRTRE T 2 8ES
AROBZMIE VT A R ysbnwiEEARICH
BUTHS 2 IEWDS, buwikEkRE X
REZROHDOEEZ SN,
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HHRED A ZRBEHRE

4, ERCRROFEAEIZKIFT Apple chlorotic
leaf spot virus DFZE

Yy IbwbEEgiIbwiEERICe N H A
FyEREESTHI LS bFERI XIS
%, $hbb, ZERGATT3FAER LSR5
MTEBESNTWS Z EMETEOREE THL »
22072 (B8831F) . —EARARODbVLERY »
IS Apple chlorotic leaf spot virus (BUF
ACLSV t579) TERICBHET 2 L v 3sy
4 N BRI bark necrosis % stem pitting @
TEREFRELT 5, MECHEOFELEM I ACLSV
WRER LY Il s &, vy
4 R 7 HBAKIZ bark necrosis BFEEL, Zhd
FECPHRE DRAFTF 127 2 ATREME S E V.

ZIT, ®NA A Ry EFERRI ACLSV &
BRERGTZ2ARIIA4A VN VEERET S Y
> TRz ACLSV T@% 2 #E L, WECHED
FAERWERAEL 2, 251, EEWROLH
LTWw3IANs A Fufifs ZERTRDODbY
bR BT, ACLSV ORBOEHE L%
BWROFAEDREBRIZ DWW T HIRET L 72,
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BIOSRREE E b U 3 A % TR e Zh s DMAEMPEE L Tw3 b0 L
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B, BEREESHL 05, KERICBEWT,
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THRE O HICHEHER 2 R BB S 55 Iz,
R LT, BRCHREO A HETER 2R
TERIBD ThEro7z, ZORRIZHENT
Zwnh, BHEEPSELY > TR
BERHE IO, PHIIC X 2BER 1 DD
ERELTEzZNS,

Eiz, MOEFRHEBREEEZRLRRE O
T, Penicillium spp. 8 X O Trichoderma spp.
PHBPRE R WERER 2R L, Glo-
cladium spp. i3 EEECPIRE 72 0 W3 WIS I
RA%mRUTe 2D B Trichoderma spp. D
VilER X Trichoderma BE ST IIHRE 2 5
WREHIEREZRL, ThIEEIEDS>ID L
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BT,

L, NEEECTHEOWEIIFAZRLEE
BOBEMHOBER 2 B CHALERET
&, FERCREOLEE 2IIET 2 EERIZZED 5
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Bl & U Tl T 3 REORERMHK A S < B
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5, 1987) Tik, REYV v IFREE L THRM
BWOREZFEAEAONR Y, ZOLEFEB
LU EERHET I, BRCRE O AT M
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THoIIFEWHELTY) VTR TH - 7458
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NPoBRENE 5, BERICE S LT
WOFENE x5 (BH, 1962) OT, KU
X LR DB T3 SERBCIR O F54E DRSS
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Environmental Factors Important for the Occurrence of
the Violet and White Root Rots (Helicobasidium mompa
Tanaka and Rosellinia necatrix (Hartig) Berlese) in Apple
Orchards and their Control Methods

Chimao FUKUSHIMA

Aomori Apple Experiment Station
Kuroishi, Aomori 036-0332, Japan

Summary

The present studies describe cultural conditions to induce conidia of the violet root rot,
occurrences of the violet root rot and white root rot in relation to environmental factors, and

experimental results to establish control measures of these diseases.

1. Cultual condition to induce conidia of the violet root rot
(1) By improved procedure, fungus of the violet root rot was able to be isolated from basidio-
spores formed on fruit bodies.

Mycelial colonies differed from each other not only in their morphology and colors but also
in their virulence.

(2 ) Previously conidia had not been recorded from the violet root rot. Of 105 isolates originated
from seven localities, 15 isolates from two localities formed conidia at a cultural condition of 25°C
and 12-hour day-length.

(3) Under 12-hour day-length, the fungi formed conidia at temperatures between 10 and 25°C,
with the optimum temperatures being 15 to 25°C. Under total darkness, however, the conidial
formation was retarded; only a small proportion of isolates formed conidia at 15 and 20°C, but
not at all at 10 or 25°C.

(4) All the traits of systematic importance, i. e., shape and color of conidia, the way of conidial
development, etc., were very similar to those described for H. purpurewm by BUDDIN and
WAKEFIELD (1927, 1929).

Compared to isolates which did not form conidia, those which formed conidia developed less
vigorously into mycelia and were less virulent. Mpycerial colonies by conidia forming isolates
were pale in thier violet color. These findings were also the same to those described for H.
pupureum by the above authors.

(5) The violet root rot was readily induced with the following procedure. Apple trees were
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planted at volcanic ash soil following wounding of their underground parts. Then they were

inoculated with apple shoots on which virulent isolates had been mass-cultured in advance.

2. Root rot diseases on apple trees on the traditional standard root stocks

(1) The proportion of trees suffered from two diseases gradually but steadily increased in
orchards where the traditional standard root stocks were used, i. e., 1.3% in 1929, 4.49 in 1951,
7.1% in 1966 and 8.7% in 1980.
(2) In 1966, the proportion of trees suffered from the white root rot were larger than those from
the violet root rot; 5.5% from the former and 1.6% from the latter. By 1980, however, their
relative importance reversed; 4.9% suffered from the violet and 3.8% from the white root rots.
(3) Textures and geological origin of soils largely accounted for orchard infestation with the
diseases: Orchards were able to be categorized into less, slightly, moderately and severely
susceptible on the baisis of these factors.
(4) Media which contained the soil from orchards with less or slight infestation as their recipe
greatly retarded the growth and development of the two diseases. In contrast, each of these
diseases developed vigorously in media which contained the soils from severely infested orchards
with the respective diseases.

Media which contained the soil extract infused at 100°C also showed similar effects on fungi.
(5) In orchards where either of the two diseases singly occurred, the violet root rot solely
occupied orchards of less than 50 years old, while the white root rot solely those of 50 years old
and over. Similar tendencies were found even in the cases where two diseases simultaneously
occurred; the violet root rot predominated over the white root rot in orchards of less than 50
years old and vice versa in those of 50 years old and over.
(6) Severely infested orchards were richer in microorganisms than less infested orchards. The
orchards infested with the white root rot were richer in bacteria than those infested with the
violet root rot. However, no differences were found in the abundance of antagonistic micro-
organisms.
(7) Of the root stocks observed, Maruba was less infected naturally than Mitsuba and Koba-
nozumi were.

Inoculation tests confirmed the field observations.
(8) Root rot diseases had rarely colonized alluvial clay soils. Media which contained the soil
greatly retarded the growth and development of the two diseases. Media which contained the
soil extract infused at 100°C also showed similar effects on fungi.

In alluvial clay soils, the two diseases were not induced even though artificially inoculated or
naturally infected trees were planted.
(9) In Aomori Apple Experiment Station, there is a peculiar block where the root rot diseases
have never been rocorded, even though nearby blocks with the same soil have severely been

infested. Soil media derived from the block greatly retarded the growth and development of the
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two diseases. This block was richer in antagonistic organisms. The soil from the block lost
antagonistic action after being heated in an oven at 50 to 120°C.
While, the soil extract infused at 100°C greatly retarded the growth and development of the

violet root rot.

3. Root rot diseases in dwarfed orchards

(1) Surveys in 1985 and 1986 showed that 39.7% of orchards cultivated with dwarfing root stocks
were colonized by the root rot diseases. This accounted for 4.49 of the total trees.
(2) Of these orchards, 30.1% was colonized by the violet root rot alone, 4.1% by the white root
rot alone and 5.59% by both the violet and white root rots. Of total trees, 3.9% and 0.5% were
infested with the violet and white root rots, respectively.
(3) The levels of infestation were severe in volcanic ash soil, alluvial sandy soil and Shirasu soil,
but less in alluvial clay soil and clayed tertiary-rock soil.
(4) Infestation was less in orchards which were newly opened at woodlands or at uncultivated
fields than in replanted orchards. No infestations were recorded in orchards which were
converted from paddy fields, unless Kuroboku soil were introduced into or infested trees were
planted in these orchards. )
(5) The two diseases developed normally on soil media regardless of the orchard infestation
levels. This was also true where soil extract was used as the media. These results differed from
those in traditional root stock orchards. The difference was possibly due to soil treatments with
chemicals practiced in dwarfing root stock orchards.

Severely infested orchards were richer in microorganisms, especially in bacteria, than less or
slightly infested orchards.
(6) Inthe first 9 years after planting, infestation did not differ between the two different training
systems, a vertical cordon and an Aomori style of the free spindle bush. After 10 years of
planting, however, the infestation became severer in the former training system which required
heavier pruning to keep the trees in a desired form within a limited space with the ages of the
trees.
(7) Where different dwarfing rootstocks were used under the same cordon training sysytem, M.
7 was the most susceptible to natural infestation from the two diseases followed in the order by
M.9, MM106 and M.26. In the inoculation tests with the white root rot, although these rootstocks
were more susceptible than Maruba, no differences were found between the dwafing rootstocks.
(8) A survey was conducted at an orchard planted with double-worked trees ; a fruiting top was
grafted on M.26 which in turn was grafted on Maruba as a nurse-root to induce M.26 to develop
its own roots. This showed that trees infected with ACLSV, a causal virus of topworking
disease, were much susceptible to the root rot diseases than those free from the virus. This
observation was affirmed by the disease inoculation onto trees which had been inoculated with the

virus in advance.
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4. Control measures for dwarfed orchards

(1) Laboratory tests screened ambam, captafol, slaked lime, metam-sodium and D-D
isothiocyanate-methyl as effective for the violet root rot, and thiophanate-methyl, benomyl,
metam-sodium and D-D isothiocyanate-methyl for the white root rot.
(2) In soil injection tests, thiophanate-methyl and benomyl exerted preventative and curative
actions for the white, and ambam and captafol for the violet to some extents. However, none
of them were effective for practical usages. Curative action of these fungicides were greatly
enhanced if they were applied after the rooting parts had been exposed from the soil cover and
the affected parts had been removed.

Employing the same procedure, the slaked lime exerted enhanced curative action against the
violet root rot.
(3) The soil fumigants, metam-sodium and D-D isothiocyanate-methyl, were extremely effective
in the curative action if they were injected into the soil at their formulated concentrations during
a dormant season.
(4) Of microorganisms isolated from soils of mature orchards, 89.09% of fungi, 40.29 of bacteria
and 38.9% of Actinomycetes were antagonistic. The proportional composition did not statisti-
cally differ between orchards. .
(5) Of the antagonistic fungi, Penicillium spp. and Trichoderma spp. were extremely antagonis-
tic against the two diseases, while Gliocladium spp. solely against the violet root rot.
(6 ) Microorganisms which antagonistically acted in the laboratory did not retard the growth and
development of the two diseases in field tests.
(7) A commercially available bio-product ‘Tricon’ antagonistically acted against the white root
rot in dual culture tests. However, it was not effective in field tests. On the contrary, even
though ‘Fertilade’ did not exert any antagonistic action against the white root rot in the dual
tests, it retarded the growth and development of the disease.
(8) Mass-introduction of alluvial clay soil into planting holes at a susceptiblé orchard greatly

retarded the growth and development of the violet and white root rot.
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