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Yy 30 BPFOERBICERL, BEICLER>TRE
H, E, e BRI -Fr—b) , BE (=
TxRAT— T —RIREWER) , ¥E (Brx) , BE
(pH) BIUAR B ERELE.

2. BB

1) 19895 NWERR

AN L BAEROMICEERE L HAETHEER
ENRO LI, EHRUEIZ X > TREERIIE SN
7o E£7-, tEEOEZBEN, RESELS, EEL
BEEMNMEN-T(F 12-1). ThboZ L XvExa
BIZ L > TREORRSBMBI SN,

7, AOEORATERNBIZL - TR Shi.
Thbb, HESEZERAE LSS, W% 144
AT EAEK L A oERERBAERIIET R o2
2%, B 158 BIZXA BB RENR DL,
ENEX TIIEREEN 6.7 %RAELLDOIIRLT, &
HRX T EERORBENL LN R o7 (K

o

Y



12-1). B0 2 ERAM L5510 a oK
ICHEBERBIRD N2 28, B OEDOREEND
SN DEED A B, BEAERFEAERLMHEE 144 H
IS X B L B K TERE 20 %k LV
133 % TH v, MH% 158 RIZITELMX TIE 10 %
THHTDIZH LT, WX TIEE B ELnro7
(% 12-2).

2) 1990FEDHERR
WAL L > TRERE, HEBIOBEEICHER

ENRDONIH, BOBEICHERETR LN
AFEDORER & ERRICREE RS S, 0
2 FFETIT 250g MEREEN S -2, HAfERHE
B JOBEE IS RIF T B L AE L HEE T, s
HERTIIREORMIE L MFl St ZofEIC
WO, B 150 B TIZELFX TEESRD 10 %
FAE LD, LMK TREEL2»o72. E-EA%
160 A Tix, EIERENULBXTH 33 %A LA,
AP TIL 6.7 %RAEL, HMOUBROBEAERNLY
K& (F 12-3).

-7,

£ 12-1. ERABEMP =R T BK ORELELHADERAICKIETHE (1989 F)
wE W% REE(R HE O OHA  6EE (bs) PEE (%) pH  HodEH BIERE (%)
FEN - 144 389d 1.034b  29d  43a 12.0 472  0.lab 0
158 449ce 1.021c 376 2.9 12.2 473 0 b 0
TR 144 476be 1.044a 3.2¢ 3.8ce 12.4 4.67 0b 0
158 555a 1.012d  42a  2.8de 12.7 4.66 0.3a 6.7
IYRUTHTY LERIX R * n.s. * n.s. - — n.s. -

D" 6H30B8LY8A3BETD 34 AR, #660(82 %) DEBIELW L BIHSMEICHEL -,
2)" HEM *p <005 ns:HEERL.
NE UM TR S 7o R/ FH TiE Tukey DS EHBICLY S %KETHELENZDOND.

£ 122, BEROHEN=H SV BK ORERHEHRIERAEICRITTHE (1989 &)
B BB REHE( HE  HE B (bs) BEE (%) pH  HofE# HERE (%)
S 144 401b 1.051a 32¢  3.9a 11.6 4.60 0.40a 13.3

158 453ab 1.014c  40b  3.3ab 12.0 461 0.10a 0
LB 144 452ab 1.033b  3.7bc  3.5ab 12.6 4.55 0.67a 20

158 498a 1.003c  4.6a  2.6¢ 13.0 463 0.35a 10
STEUTHTY ALERIXRY * * * * — - ns. —

D 6A30BLY8A3IAETO34 AR, #660(82 %EN) DELEASWHBEOLSICHEL, BOD
B D Y05 2 wP IR (BELEE) & L7 2)" AEM *p<005 ns.HEERL.
DA LM TR - HEXFEM Tt Tukey DS EHEIZL Y SUKETHERENZDLNS.

#1233, EXRLER=RCTY BK ORERE L HOIERAICRITTEE(1990)
W %A REHE( HE O O @FEE0bs) FHEE (% pH Lo BEERR(%)
A 150 194¢ 1.018ab  2.0c 5.2a 8.9 4.66 0.10a 0
160 238d 1.016bc 33b  4.2b 10.4 4.69 0.47a 33
L 40 FR 150 430b 1.023a  3.5b  4.0b 12.6 4.55 0.30a 10
160 483a 1.013¢  4.4a  3.5¢ 13.4 4.64 0.50a 6.7
TR AEXRE * ns. * * — - ns. —

D" TRA2ANORERO 9 A 18 AETO 78 B, #660(82 %ME) DRMH) & 8 S IHE LT
)Y HEM *p <005 ns:HEERL.
DECMTRER S EXFH TIE Tukey DL EHERICL Y SUKETHERENADOND.
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3. &K
KEOE2HTHALMI LI L I, HOENSHR
L7=4E33E L CRmAMIT A ER, 7 AOEFENKIR
THEARThH-o7=. £/-, HRABRBHERED—
ERTHBLETIHREIN L 20HBH . ZhE
TICHB L B OEREDOEMEIL, ) T THOBEHA
REBREZEO TRERRELEEL, AOEDCRESE
BRETAZENRFEINTWNS®Y . i, KRFXD
FEoE - BAHTHLMILZ LI, BRE ‘&
K OBDEORELZMRE L. ZOX5iZ, BEAR
HOFEREICRIETHEIREE OBEI L TE
BB, ThETLTLLBABTIEId o7, #
HALERZATVY, BB O BB OV TIRE L 75T
BRI bTnThsr'.

EI3W FEMFAZARLTS

AT, EoVSORERBNRHLOEDORELE
L<BELZE, ZORKE LTRERED ERD
RESHEEBLTWBIEEHLMILE. LL, ©
SABIC L D REWBSREICRITTRED, BHET
Y TRV OT, ZEBIEROMBRMER B LU X
TG OBRBRERNTALERD D, FRIZ, E=
WRICKENSBICEZVEREETIC o2 e M
BEEINZ NG, BOBEORAEMNML-ER &
LT, @IREN YD Th< ZIRIT X 2 2K HImH o8 H
E2 5N5. WWIIHTHEKREMRL, ERETIT
EOWAEEHE, E-HEUCHE D BRDOKS ORI
WHRESOBENIC L > TEERBZ 22T . L
L, ZR#IH EBOEBREDOBEFRICEREZ Y TLER
BlidRipotz. 22T, RETRHE=SAMBICLDRE
WBRLT v 7 ABLOT LV UM (ABA) ORE
B E, TebbREOEEMS L L OEREDHE
BEELAIZLE.

F18 EZLBORRBEAOER

EoE-FAHTIX, ‘BK OBEBIUCREE
E= MLk » THBELCRIBZHERET D L, RFEIEXR
ERBMBEE SN THAEREVRBEINDZ L &M
SMZLTZ. LaL, Eo BT RER L
0 FELBEREEEMY Tk, RRBE, BB &
VREBEH AR ELH Y, ZHLBEERIER e LI

BES™ L, EK TEAICELD 20 %ERL
HAERLENHEREIIFRCE 2h oz L B
LT3, AERTITHELE 82 %D EELVLAL
BEIToTM, HOERBELRPoT-. BEDOES
ZEXL, A—BROBLEXEHELTYH, &%
DRETDIehoTz.

PED Xz, #ROFE, HHVEEROTHRL
BRRZ OO, XLt LA DEDREA Z M T
BHEANPRBH LN, E5IC, BRFICIZABETH
RENWZEND, BB OEREOCBEERITS
VENHD. BROBEL U CIIERBMEIC 8K
B, BECLIBROEBARENEZOND. Thb
DER & BOEREDOBRICOVTIEIEIEBLOE
S5ETHITS.

‘BK DHAOEREICREITEE

-30 -

BEHZ L bEILNE. ZTOIBKIIOVTEL, B
2 - S5 EHITHENAIIC X » THAEREENFRT
Ehhol-Z b, BEBIIIZEALRVWEEZILN
5. FZTAEITE, ‘BK ORE~OKEHAL
e VIS K o TERBERAmMEIL, &0
TERA L OBREBE LT

1. #EBLUAE

1990 AR AEFERRE (KIRRREERT R
BT) (CHEg S Bk o 18 EAMERRAL, 7
B 4 B (7%B% 89 H) I 20mL OkEANLE =V
£5(0.03mm X 180mm X 270mm) CREZXINHEAE T
PR L 7K & AR X & [ — BN O R BALIZER
7= 723, 8 A4 B (BA% 120 B) It =1 Ko
— I lem BEOLEZ ST, KEHEHLZ. 2ok,
oI E S TR S CHEBE L. A
W30 BiciTo7. F72, 1991 ik s A 18 B (i
BA#%30RA) , 64178 (M6 B), 7H17H (A
90 B) MHINHER £ T, £ =/48(0.03mm X 180mm
X 270mm) (2K 20mL ZHALT, ZHEARE 50
RICEBLE., F—#NICEAEX AR, AT E
KBTI T - 7.

BEONERAEIL, 1990 F1L9 A 78 (HE% 154
B) , 1991 %39 A 24 B (iiBAt% 159 B) IZEAES
W TAFEX Y D 30 RTHEILL TITo 72,



2. BB

1990 EOFRERTIE, KEANT-E=AROREH
BT X » TEMBICR L TREERED 20g #H Sh,
tE, MAER L USEENMET T @M A S a3,
BlhETildianols. RREEILS %KETHER
EDRRDOONTD, TOEZIDRD o, HOFEDHE
AT, WHEXTIES R R & BHERBEEEN 0.77
B 269 % ThHot-Dizxt LT, EBLBEXTIEZE
NENO0ITBIVCI0%THY, FERETIERVON
MK TR 2fEE L AOERRE L (K 26) .
1991 4%, KEHALEZE=AROREHBICL

470

K+E=LR wnE

1.020;

W 1018

1.016]

K+E=LSR wam

3.4

a
) .

K+EZLE

s

2.8

K+E=LB ;o

X 26.

H
. !i;! (g)
2 2

e
HOERHY

B (Ibs)
L
o0

STREEPHEMLUIZBEERETIIoholz. E
BLOEEICHFERENBEO LN, thll, HEAafE, E
EBIXUHENMETLT, pHEN&EI Lo/, Ho
FEDFALL, W% 30 BORWKHAN O DL TR
ERFEIZE o=, Tihebb, MA% 30 ALEKX
T RO E BEERBERTENETNL 087 &
26.7 %, WiBAT% 60 B TIXEALE4 0.53 & 18.2 %, ki
B 90 H TIZZHE4 040 & 105 % TH o= DIZxt
LT, BAHKTIIZENEFN 007 & 33 % Tholz
(K 27) . 728, KEHALLE=AREFEIH
BLTRAELEZADERER 281277 L7z,

13.0

~

§ 125

#

®.
15

L, AtEzie  mam
o 30
&
1.0
K+E=LB »nE

AK+EZ LR w0

20

BERE (%)
° =5 8

K+E=ZL$ winE

KEHALLE=VRORERB R =K T "BK O

REMEEHOEREICRITTE
1990 4E{Z7K 20mL ZEHA Lot =/ 84 #B0% 89 B LU A £ T

REIZENT 7.

ek, AKITEBA% 120 B0 8 H 4 BizkrEL-

9 A 7R, %154 BIZINERE L.
FCHE TR SR LFERTIE S % KETHERENBDLND.
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550 1.

a a
— a
X 500 ~10.5
wl 2 (& —
® o

450 9.5}
Bk "

400 85
38 608 9B moE

90 8 RoE
1.01

a 4.85
ab N
el be -
H1.00 ¢ .
. 4.45 H

0.99

308 608 98 MoE S0 8 moE
4.0 ] o.s
F
g 2.0 %0.4
<
0.0 et 0.0
1o A 608 90\H mmmE 908 muoE
a
227 520
2 2
o -
o
2.5¢ "Hl()
) ]_._I I_| )
23 )
608 98 ®anE 308 60A 98 MoE
W BB

X 27. BE~OKEZEHALLZE = /VREERIHN =K F
‘BK ODREMEEAOCEREICRIEITE

1991 ££{2J8 & 0.03mm, A1 180mm, #E270mm O & =/L4&(Z
K 20mL Z#H AL TREICHHEZ0B2S B0 HK) , 60 H
M (60 AX) , 90 B2 5 (90 HIX) ZNEFNINH R £ THIT
7-. 9H 24 H, WA 159 A%ICHEL. RILEBTREL -
T~ XFERTIL Tukey DEEHLBIC LY S % KETHEERE
NRHLND.

X 28. BEE~OKEHALIZE=AREBITICEST
BELZ=R Ty B DHROER

-32 -



3. BE

U AT, BOERECHIDIREZEROO L
DL LTKDEERHY, BEBIEAOMKRE VL
By, BERBIUOBRAENLSEORELHET

50 LB IR TVWD. BRI L 2INHEDENL D R
EORAEEEE D20, EEGVRERTIN T L

OBEN D ST B-DIZ, BOEORERETLEE
ZHhTnd
AR DARBAERIL, EELY N TEDRRAY

B, FABCHED BNOKGOHAUTEEESS O
BEICE o TEERBE #T. ZBIERICEET S
MBS ORBEERN L LTI, BEOKRE SRK, K@
DR, %Il AFE, KRRofazE, BE, BBLO
KOWRENHD S 'Y . Lo T, AEMmENc
LB BK OBOEREIZOWVTIE, AREIEAST
HENDZEICLVRERENRERL, $-rvy
LI EOBBESOTRREA LT, HOENRETD
LEZOLND.

ZRVF VT, IRE TICERING & AERA
OERICERENTEERDB AN/ 0OT, K%
20mL HAL/ZZE=ARERNCRELHBEL
ERZEMH LIZIREETOARIERE L OBREHREIL
7-.

oA BIIKREANTRERHE LR, BO0E
NEMFRIZH L TH OIS BE L. FRiZ, 0§
B 30 AMSUHEHE TO, RELFTO RV,
SHEBUHE LXK CTAIEDBEN ST, =Ky
FUOREGHRE 20 B~ 25 BUBRKILAKREL 2
D,
72, BAK EOVWbLPIFFTUORKL, RE
DENEE DV F 7 FHRERTar sl bDTh
VD, 7F IO s LiISBELHTTELW .
L1=M-T, % 30 BORELAFTORVEGENG
KEANTZE=ZAETEBEMFICBREINIZZ LI
REAORZEL LI BOERE L OKLOMAEMELE

A, BRECRREW AN SN THIEDREENL L

4y

SlEtBEZLND.

=R F VT, Eﬁ%ﬁ&ﬁﬁﬁ%@@%%% Ui
BT DI, FREIER & v o LRgs v T
BEOI ALY LRZ L BOIERAEDBERIZE S @i
IR T D Ao A0 s e T T R b R E

ANDOHNT T LOBETEARSBELS, Iy LK
B L > THMENEBET S, g v TiE, &
FEADOHN T LOBENL, REOEBERASEL®E

fLdsasmnTaL s, REBSEKEND.

£,

wﬁ%%4oauw b EN- T EMBEEINT
WA F T, Va0 EAFAVWEERT, B
BESG T THECRIT 2N Y AOEFERRED L
T2 EMBHLMIZEINTNWSY

E5, VoA TREEOHNLL T LEEDK 90 %
XBRER 6 BB TURINER S, BB TV Y
LNRTRET D & REICEMEERBET LY 0
=Ry R THEERIZ, i%ﬂ@ﬁwyﬁ
LEBOEMIBAERN 1 »2AMSHEETHD '
_n%w:&m%,%%iﬁwiwﬁﬁgﬁﬁW%%
WElT 2 L AN LORNEREMHIL, HoiER
ErRRIEHLEIOLND.

7, KEHALLZC=2AVBICL A RERBIZL-
THE2E - FAHTHLMIC LE-ERLE - RS
L0 BESMEENT, =F L ORENRBEML
HRPEDREDRHRINZEEZLNS.

PLEDZ Ehb, HOERA L &iRis L O
ORI LMo T,

9 )

>

v

Eofi DJwHORBLUTIY
(ABA) RBOZE

B

ARETIE, REEMET2BEZ0OHDT v 7 RARPT
TUUEE (ABA) #REIMLE L, HOMEREL
DOREFRERF L.

1. HEBLUHE
REB1. DvIRELUTT
REBHALBOES
1998 HIZRMBBER AL ¥ —REMEATICH
BB 6 FAB IV 11 #40 “EXK 2 B
R L. Ty A 10 % (FVrF— BERSY
Yh— U972 10 %) &5 A 23 B (k% 34
B) o1\, SA2A88XL05 A27 8 (k%3
R) 2@, sA23A8, SA27 ALLVS5 A3 H
(PR 42 A) @ 3 BREIIHM LA EZN
TN Ef, TTVVCE (ABA) O
500ppm i & [E A, @R 1E, 26, 3 ERECEBAmM
LIZARX & 2N Z it 7=, e, EEEIgEE
BECRFED F4 0 20 ~ 30mL ZEFEIZIRB B
WE DIl L. BERIOMBIEATh 20 -
Foo DALBEXYM Y 20 BULEAEERL, 4 1 Ao
O T 29T, EALBX A RERIZARE L.

S, 0

YUVE (ABA) @



BEOWNHEAEIZ, 9 A9 H (W% 143 B8) &9
A158 (F149 B) ®2[E, EEAIZ 1 LBERXYY

20 ~ 30 R OWML TT o 72,
RB2. TYIRLENIFLUE_RIERRRE
LRIFTER

1999 FEIZKBMRBERAS L ¥ —REHEICH
FEant BK 012 FEMEERALL Tys R
(ZFVoF— BRZ Vo — T 97 10 %) 10
%#E S A 21 B (%A% 298) , 5 A 258 (#EH
#338), 5 A 318 (GuEBE%39 A) »3EREC
ETIHRYY 2 ~3mL ZTEICBA L., AHLE
RELFE U< ORI EICELER A RIT .
W% 151 B 9 A 20 RICREZINEL, F2E
cHAHIERG6 LRILFIETREME, O, TA

DRRE, =FLUoBLU_BMULREREBLHA L

2. %
1. DvIRBKUTIVOUE (ABA) @
REBALEOEE
RE~DT v 7 2 10 %IBROBALEIZL > TRE
EHN 30 gRBERD Lo, FEBLRETIIR»-T.
BELEITEAHO 1.006 (23 LT 0991 LIETFL, 5
Y% KMETHERENBD O, HEREE LK
N DAL LA, FEREILRD LIRS
7-. %72, ABA 500ppm I DOBAMIZ X > TRELE
BRVIE T T HMHMB AR LNT-N, FEREZLLN

T, MOREGKEICHGERZHLNRDT (R 13) .

T 7 A 10 %EOBANEIZEL > THAOEREN
BhEEN=MN, FEREZAON P, £12, A
B AQLE TIIAIEREICELBX L KRERBZRD

%EAEXTIZ 12 8L PABALEKX TIX 096 TH
STDIZH LT, MAEXTIE 068 THolz. A
ERAEREIIV v 7 AAHEK, ABALEXE L OVE
WHEX TENEI 579 %, 48.7 %I L1287 %, E
JERBAERIIZNEN 322 %, 21.8 %BLV 188 %
Tho7z (1 29) .

Tw 7 ABLUNABADOBAAER L B EREDHE
fRix, @30 X 31t DLBVTHD. Uy ABL
TC'ABA & b HAEEBHE T > THOERENS
SRBIERTH-71=2, HFERETH 2hol-.

Dy ABLTABABMICL > THERTOKRE
WRETIE, TAVDBLEDEL ELICRELEZ. TA
DiZ, Ty 7R 10 %iROBEAALIETRAENRE NPT
B, AERZEIRDOLNLho-(F 14). 2B, U
v 7 AT X > THEAE LIZAERETADE
WER 321K LT,

2. TvIRBENIFLUOL_BIERRRE

IRIZTESR

INFEFTOERBREFRKC, Yy 7 20HITE-
THELEEMNMETL, AEBLIUTADBRET
HfEmER L (R 15 % 16) .

TF L UREEIT, Uy ALBEREETII 027
u LkgFW./hr THhol-Oiixt LT, EBUHORET
1% 0.06 uL/kgF.W./hr TH Y, 4 EBREOENHL L.
TEILRERLEEBENE, Ty AMBERET
8.0mL/kgF.W./hr, #EMLBORET 6.2mL/kgF.W./hr T
HY, AEBEOKE eEZTRMo72 (K 33) .

Niehot=. oF0, EHHL OB, o2 2 10
F 13 Tl RELRT TV UVEBABABAN=F v EK OREHECRIETES
AL 7 REE (g e E i, i 7 (1bs) ¥EE (%) pH
Iy 7 A 378 = 67 0.991a = 0.03 4006 27105 109 = 1.0 476 = 0.25
ABA 405 = 75 0.996ab = 0.02 4106 2.7=F05 11.1 £ 0.7 471 £ 0.15
e QLBR 406 = 78 1.006 = 0.09 40X 06 29 =*04 11.3 = 0.9 4.61 = 0.10
DR ns. * ns. n.s. n.s. n.s.

D Uy 72 10%EBLOT TP B (ABA) S00ppm ifi% 5 4 23 A (%BA#% 34 R8) , 54
278 (R38AB), SA3tA (FA42A8) O1~3EREHA L.

2)Y AEM nsoHEZEMRL; +p <005 3)FEHE = EHRE GERE) .

4) RIUM TR S7ZHITFM T Tukey DB ELEBIZE Y SUHKETHEEERROOLNS.

5) BEL 143 BB LV 149 BiICHE L.
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1.6
1
” 1.2 .
¥E @
O o8
<
04 |
o0 Dy R ABA  mE
9
2
; 70,
T';ﬁ [
50 T
i L
By
10 I
Ty H X  ABA 3|
g 45 |
L
35 I —l—
g 25 .
g LU
15|
Ly
; LT
Jwy9 X ABA B
nEx
X 29. =Ry Fy BAK ORE~D

U w7 R, ABA BALEE N H

DREREIZR

Ea N

D Uy ZA2 10 %BEBEOPT TV

2

~

v (ABA) S500ppm k% 5 H 23
H (iiBAT% 34 H), 5 A 27 A (H
33 H), SA3 A (M4 A) i
1~ 3PIREICHA L.

9 A9 H(HBA% 143 H)E 9 H 15
H(R 149 ) 2FAEL-.
memﬁdﬁﬁﬁ Sl oo
ALt 1.00 X EHEFR, HEHET
+1.96 Xt*ﬁlﬁhiiff?“

2.6

L+
i
o T
% . .
1T
0. _]_J_
0 1 2 3
gloﬂ
o — 1
. 1T
“Rw _I__L
H
020
& 1
0 1 2 3
80
T
s T
BK 4 )
ﬁ T
-IHZO
8 1
g, _J__]_L
0 1 2 3
B E¥
30. 7y R 10 %iKDOREEM
Bl A =Fh o F o EK
DHOERAEICRITTHE
1) Vy7 210 %K% 5 H23H
(MBE% 34 H) , 5 A 278
(38 B) , 5 A 31 A (A

N B)D 1 ~3REIREE
L. 9 A 9 B (%
143 B) & 9 A 15 B (A 149
B)YD2EFAEL.

PRI OO DU £ i -0, SR
DOMUAZE 1.00 X EHEEE,
BT 196 XAEREREL
=Y.

2)

-35-



2.4
&
. ]
2 0.8 e *
1L

0.0
- 0 i 2 3
L3
., T
ZHR 70 [
{H 50 | o o
2 30 ’ 1

o 1 AL

0 1 2 3
2,
W 70 1
K
W s
E 30 a
pEa]==
&
0 1 2 3
G-

3. 77w B (ABA) 500ppm %O R EH A
E¥EA=RF T B DHROERHEIC
R4 g
) 778 (ABA) O 500ppm % 5 A 23

H (#%B#%34H), 5A27H (FA38A8),
5A3 B (A4 H) 01 ~3ERECEKS
L7-. 9A9A (W% 143 B8) 94158
(A 149 H) o 2EFAEL .

2) FLOoMAIXEHE, SMIOEMAIEE 1.00 X
HEREAE MBI+ 1.96 X EEREEEL R,

32. Uy 7 RAI0%DREBAMICEL > TEAELEZADER LT AVIER
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# 14 Ty AENHIT ABABGHR =K EK OTAD
BEICRIETE

QLB EREE AERK TAVEREE TAVRFAERY
Ty A 1@ 21 3 143
2 [A] 18 8 44.4
308 12 5 41.7
A Et 51 16 31.4
ABA 1| 2 1 45
2| 28 5 17.9
3 25 12 48.0
At 75 18 24.0
4 1L 25 4 16.0
R - - ns.

D" Ty 7 RX10%BRBLBT 78 (ABA) 500ppm ik &
5A 238 (A% 348), SA278 (RA38A),
5A318 (R4a28) ol ~3EREICHEMAL-.

)Y HEM nscHEBEERL.

3% 43 BERBLC 4 AICHAEL-.

#15. Yol ANER =K F L EBK ORENBICRITTEE

bz REE (g HE s FEE (Ibs) $EE (%) pH
Ty 7 AL 449 0.989 49 2.60 13.6 480
LT 510 1.008 4.7 3.14 13.4 4.76
t-FRE” ns. n.s. ns. n.s. - -

DUy 72 10%K%5A218 (%20 A8) , sA258 (F33AR),
5318 (F398) O3EREICEM L.

2)EB% IS B9 A 20 BIZAE L.

NHEEMN nsoHEERL.

R 16, Ty RER=KRUF Y BK OBOELTADBECIRITTE

i B HAOERERE (%) EHERE®%) TAVEE TAVEERE(%)
Ty 7 A 14 80 40 1.8 80

e 4L B 0.2 20 0 0.2 20

t-fRE n.s. - - n.s. -

D77 210%K%5A21 R (BA%29A8) , A 258 (A3308), SA31H (A39A)
D 3EIREZEMA L.

D)% 151 B9 20 BICAEE L.

37 FTADIEH 0E, 1 2, 3%, 4F. HYHEN nscBEERL.
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0.30

0.20

0.10

IF L4 R(uLkgF.Whr)

0.00

vy ARER

MDER

o
=

*
=

B b it % 7 4 B (mL/kgF. W./hr)
[ &
P =

0.0

DwH RIBR

LR

Ty 7 ABAN=RF v BK BREOFL UL

TERLIRBRAECRIT TR
U7 A 10 %ikEmB% 29 B, 33 B, 39 B 3 AIREIC
A L7, WBA%ISIAO9A 20 RIZHE L.

3. R

Ty 7 ZIEBEHEFITH Y, ABARKILOKE
ZRE L, BBIERE2IOH T IHEDREFAGFTH
52 Dy AEFITABADRERMICE ST
HOERENBR SN AEHAR A LN, L, A
BATIHRERERALN M7, Tk, ABA
BHOEEEZITROTLY, IRBAEETHo 72
bLEZLh, LHBELBMELE, BAHFERE
ELIZBNALETHSH. £, W% 25 BLBT
IZFLOMRRA BN Tans{el, REBERINE'Y
DT, ABADKILOMHEZRE L, EBEHIHTS
TERAMRE 7= d b EZXZLND. ZO X 5 ICEEMm
FIEIALER, $5I27 v 7 RIS L > THOERAENY
mEBEACHY, Fio, LBEEESETICESTH
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DERENZL RBBEANRH LN D, Ty
ANEEEE) ZLICL o THEEEAZMEIL, o
EORAZHRE LI-LEZEZXZDND. BRLY T, K
BANT T LR BEA L (BK REOREORE
i3, MEROREKLVIKLS, REHILV Y LBO8BAA
IRENLOEBERELZEEION, TORKRA
DFEDRENIFI SN L HEL TH5.

Ty P ARBIZE-T, E28F - F4EER6 TH
LMILERY = F LRI L D REHRBOBA LFE
LLoic, =FLroRERMEMLE. Zhig, U
v 7 AP Lo TABSIM SNz Lickbb0
T, BEMEICL O = F Lo ORBERML, Ho%E
DEAEEFEERILEEEZOND. VITR, &
BEE T CARBMANZLY =F LR EAE L TEREE
BEFlEHEILEIEBBESA TS,

LaL,



TRERBERERICIIKRERER LN P22 L
nh, FROETIDIghottELZOND. £, &
JxF U RSO E LV = F Lo ORET Ve h
D72, IO EDR, BOEBICRY = F L BN T
BABRERRD LN, Uy s B TIIEER

FAE ITBEHLHBERAN=RUFY

BK DLOEREN, ERB L UEBOB R X
DIZIIBEEIC L o TEBRLND Z b, BIEMN
BR300 T, REREEROEB L K&
LEZOND. B, AERS THAOEDRELIIE
L&D ETDHE, BAESCER, ¥, tEBIW
MAREOHIEEFR L OBEEH 5202 LT LEMR
5. Y raTE, BARELER, KE, WELRK
RIZI DBV Source-Sink LN HOEFKAE L BIEH
LI EBBESN TS,

THRER & U THARR BRI K LK £85I B SE O
FAENL, WRETEIT DT 70 1 2 L
BREH L TEESDL ARV TRAET IEMMBL LN
TR m PERHALMIENTVEN, AT
DOBECHHME, FREHEL OEEL L OLEERER
IR E L OERIIFAREAREL, $2, =RV T
TR RIZ L B\ Source-Sink %D
BRERICEAZEDEEMEN IR E TRIT T,

ZIT, AETIHMERRENOLOEREL +
BRIUBMBEOBIEER L OBBRERFL, S5l
FEERBARIT LV Source- Sink th & ABHIIZE X T
HOREFRAE L OBBERLNCTS I LICLY, BHiE
BIRBOREREDBAIL FEE R LT,

F1H IRFUSIUHBERORE

BAK OROREE, #BFE 1978 4, '80 4, '82 4E,
'88 F, '93 FRLUB FICEREM T AR LL,
POBBIZREAE L7, 1980 4F, '82 £, '88 ENER
FIZT, BHMEERENERIN, FORBREIHRE S
RTINS PH o0 T8 18 - = N B O@WEDF T,
TREEOBBER & B ERAE L OBZRIZONT,
HAONZENTZR b HDINEITBA STV,

AEITIE, 1988 EOHZOMERLHAE LIZEL 1989
FERLV 1990 F0 3 ERORMEERREEE» S
FICHBERS IO TEER & AR EDOBEFRE R

-39.

EVRRDOONRPoTZ bD—FHEEZLNS.
UEDZ Lhb, BE~ADOY v 7 ABHLEBIZL -

THDEB LT AV RENBE SN, LoERA L

ARBINHI O BRI S AT A o7,

‘BK DA DEREICRIFTIEE
L.

1. MEBLUHE

1) 19884 %

AEIKBRLHE, FEABIUCTHAMKBERR
LTRAT GREFRRBERA L ¥ —THBLOTFH
BEHHBESYRER YL ¥ —) OBHRET, HOE
BARREZMEEY, KUKEEE LB E S 12
HOEREDEZDRNC, | MEERFENLY 35 ~
40 B & BEEICER 103 EA2HE L7,

10 H 11 HEY 21 BECORICIRMIAE S E5 L
7o, AAEERBR, MBERE LT, SIHORERE
(& & 50 cmLAF, 51 ~ 100, 101 coBh HiZ5y%))
TREOAR, FHE, NEOAE (B 1E, 24,
38, 4FAEICHR) &Lz #BEZ 2o @m X
Im) O&% 1B 1 BHI OV TEIRE O TSy
T, 1 8 2 I FRIE Lz, A OEOREREICOWT
1L, BAERPERCTEXT, BELOOBMERVIZLS
REDEDPTT—F &ML, 2 of 2 3FTOF—4
AR LandYVOTT—F, 7, FHEL A
AEIIRE, HBMIICRERICHREL, X5ICTHKE
BT I nd Y 0 ITHB L, BT TRENT L7,

o, R, IR, B L REOARS (BAEES)
TFREEAK LR (1 d¥Y) 2ERTA7AEL,
AT —%K 18 DEIHTT, ROEREDNE
& ORISR BB 2 ORI L7

2) 19894 & K U990 &

1989 5213 1988 FRERMO P A, AFHETH, 113
BBIUOHEREREXER LT 20 BaHH L.
SHIT, 1990 EiXAERERENSREN, 8 B
RYIAALTHRELZ. AEIX7TATH~8 A LAz,
1988 4 L RARICIT - 7=, TiBA% 145 BB L 152 A
D 2[E, 1 #EY 30 RTOLEICERL, EEIZL
TER->TREE, E KFRAOLVEH) , #He
RERIT—Fr—1) , HE (/xR F—F—



BURFREES) , BEE (Brix) , BBE (pH) BLUHR
SEBEREL-.

2. &R
1) 19884 DIREHR
FELRE 103 BN, XILUKT-HRE 88 [, kX
IR HBEN 15 BH o7z, BREDE-T2EIT 47
DN 46 B, BAEDDIeho BT 56 BOR 42 EH
FNENKILKTZERERCTH o722 L ITBEITHRE L
TP EBEYT, TORRMTOREERY BLUBE
DOFER, WOLI R EBRHALMIR T,
(1) kIR HBETRAENE.
Q) HEACRIBIZ D - - i HIBE CTIIBER L LN
T, HKOBRWAILIREBETE .
GYBCHR, FEHRIRE IR SIS RR Lo #%
REBHZREDBZ.
4) BIBARBEHZRAENR S .
() #E, WA, BERBIVPEEICLIERIHL
PTIAR.

FEKILUR TER DT — & B30 e by o T O THIBI ST
IRKIUR HBEIZ SV TORITo 2. EOFRER, B
EROBEEOEHICEIRO LN (R
17) , F7-HBIBEEIC X 5 HBIRERIT, BHBIENE
ofe (F—HEE) .

BEA2BICLDBITORBER, A OERECRET
HEPBELREVOIIMIR L TERGTH -7, 1R
&HETHE, FEXUREBCREN DL, KUK THE
TRENE NPT, DT I EEREOSVETRA
BEL, 4 FEUEORERDRWETHIEDREAE
Whighotz. E£, 10lem L EOFHEORAE N DA
WEITRAN Do, RHEBEGEIT, BERLLT
T, 1| EAABEOEE, 101 amll EOFHALEE
DIETRE otz (X 18) .

103 ORI T7TOL AT ALK 34 OLEY T,

ZREEZVEREB-TES LD 9B 19%) B X
VO RBEL2LEEEEBR-TES L0 17 & (30%)
THY, 81%~T70%DEETH-oT-.

£ 17 KIWREMEIC BT Sk T3 BA ORERARE & H B G E

R HOEERBED HOESLEREO 2ED
EHIE (46 B) SEHE (42 &) L4 (88 &) EREFE
FHEN A Y
101cm LA E 14.2( 34.9) 15.0( 35.2) 14.6 ( 35.1) 6.2( 12.3)
51 ~ 100cm 16.2( 39.0) 16.6 ( 38.8) 16.4( 38.9) 6.5( 9.5)
50cm L T 10.7( 26.1) 11.2( 25.9) 10.9( 26.0) 7.1( 13.7)
FlREEAL” () 26( 0.7) 32( 0.8) 29( 0.7) 26( 0.7)
B () 1711 (428) 1721 (430) 1716 (429) 459 (115)
BB A% (Y)
1 4 0.8( 7.6) 06( 6.7) 07( 6.7) 1.1( 10.6)
2L 2.4(23.7) 2.4(22.7) 24(23.2) 1.8( 16.4)
3EA 3.2(333) 3.7( 36.3) 3.4( 34.7) 1.9( 17.5)
4 E£PE 3.2( 35.5) 3.3( 35.2) 3.2( 35.3) 2.1( 24.1)
 MEEE Yo Y ()RR X BEEE Id¥%vok
£ 08 i
g g & i
8 % X
8 3 x x
EREREE |
~d25 0.0 "1
hFIYy—2a7
X34 103EICBITAER T T A

SEOERE 1 BOESREER (O) .
2 BOEVEER (X) .
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#F 18 =FhrFv BK OMBERNLIBREGELRLOERLECRETEE

A TATEH HFIY— T — HFAY—Ra7y &k i A8 BE R 3K
st 2L 1ok LK 1 58 88 -0.300 2.062 0.416
2.3 K LK +-18 15 1.762
Mt 1514 7 -0.164 2.789 0.263
2.-iH 2 -2.517
S 15 0.272
4.7 H 9 -0.495
5.4 11 0.219
6.\ % 10 0.083
AR 18 -0.277
8. FHE 22 0.269
9.Ba 4K 9 0.267
FHENAKE S
10lcm 2L E 1.10%K i 2 -0.432 1.214 0.311
2.30%K 1% 36 0.750
3.50% il 52 -0.465
4.50%LL + 13 -0.149
51 ~ 100cm 1.30%K 19 0.100 0.216 0.059
2.50%3K i 67 -0.066
3.50%LL & 17 0.150
50cm Lk 1.10%3 i 9 -0.158 0.595 0.102
2.30%%: {5 56 0.153
3.50% i 31 -0.131
4.50%LL 7 -0.442
Tl AR
1.0 A& 23 -0.148 0.770 0.215
2.1 A 39 -0.352
3.0 AR E 41 0.418
BT 1.300 BLA T 12 0.036 0.282 0.071
2.500 A ik 69 -0.073
3.500 ¥ LA kB 22 0.209
o e B R B A BB A
1 4 1.0% 65 0.414 1.419 0314
2.20% 7 24 -0.537
3.20%LL 14 -1.004
2 ~3FE4E 1.50%3K i 37 0.742 1.355 0.262
2.70% A 5% 26 -0.113
3.70%L4 E 40 -0.613
4 AL E 1.10%K il 10 1.377 1.971 0.259
2.30%FK i 40 0.321
3.50% fifi 17 -0.406
4.70%F i 27 -0.532
5.70%LA E 9 -0.594
40P % 1. %4 47 -0.618
FrOJERA 204 56 0.519

osbEEME 1 dl Y
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2) 1989 NAERR

BoJEERRERART, RETH CHEL 145 BT
26 %, 154 AT 28 %L &Mootz HOEREDEZ
BoOREINRTRE (M) PEATH DM
LT,

R RPICEEEFSNAT (TEEHE 30
FLLE) 10 LU ER-ERET, MBOERTLE
BHZBENR S >T- (£ 19, B No.1,3,4,6,13,15) . [d]
U KIUR HBE CTHERENDZ2OE (No7,11)
EZVE (No2,14,15) L OkETIE, BBRERIC—

E LT SR @ a0 bl h o7z,

BHAER L BOERAEICHERAEREENRED O
ToDiE, B 145 A FE CHREEHE | of Y4 D T
AEETE, BHERE | d4 0 FRELED 2 2DERK
DHTHoT-. MIZHETIIRWVD, A ERAEICR
DAERE LT 51-100 cnDFRERAEIS LA,
% 145 BAECHEEHE | Y0 AL E, B
EAE | i 0 ERE B, BLUOERBHELRKE EDH
MAFEH bl (F 20) .

£ 19. =Frry ‘BK OBMBERPAOERAEICKITTHE (1989 F)
1 2 3 4 5
Hh F{H FHH F{H % i i
ot Ll KEBEWMYE EBEHYE ERBEWME XBEWMYE TR
BRs + BRY + BRs + BR7 + IR A H £
Tt (48) 10 10 10 LA £
EEEXPEAMLEGE) E+BEL29 £1H8 20 AR 60
FH AR 11.9 95 12.2 20.6 20.8
EHIFHE R (em) 57.3 73.4 70.1 70.2 81.3
FHENALKE S (%)
50 cmEL T 55.5 30.2 32.4 353 21.4
51-100 cm 34.1 474 51.7 47.9 51.4
101 cm B4 & 10.4 224 15.9 16.8 27.1
1 s BRI B AR BB A (%)
1 4 2.4 0 0 16.2 4.5
2HELE 17.1 0 455 243 29.5
3 A 41.5 22.6 27.3 27.0 31.8
4 FAE 19.5 22.6 13.6 21.6 29.5
5 HEE 14.6 29.0 4.5 5.4 4.5
6 =4 E 4.9 25.8 9.1 5.4 0
TR RE A H 7 2.7 2.5 1.8 1.8 1.9
TR AL 1.2 13 0.8 0.6 0.4
TR E (cm) 44.5 48.7 39.7 33.9 439
TR 504 521 387 626 543
EmEELR 2.76 2.64 2.24 3.47 2.98
ERE 17.7 2.4 12.2 10.6 9.9
ERL 28.5 23.3 31.8 59.2 54.8
REH ("™ 396 (446)  321(365) 386(420) 417(417)  441(449)
thEY 1.012 1.006 1.008 1.010 1.013
Hh £ 3.7(39) 36(4.0) 32(3.4) 32(3.2) 3.2(3.5)
T# B (1bs) 33(36) 29(3.0) 33(3.3) 3.0(3.0) 3.4(3.5)
Ao 0.93(0.67) 1.83(1.77) 1.10(1.47) 1.47(1.73)  0.63(0.50)
HEREY 33.3(20.0) 70.0(60.0) 40.0(53.3) 50.0(56.7) 20.0(13.3)

B ER Lm0

Y. iiBA 145 B & XV BE 152 A #
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£ 19. (Fx)

= 16 17 18 19 20
ik T TE I3 T& THH
TR BEEEE XEBEEYE Mhef HBRLE fa, REEHE
BR/7+ BR7 L+ {9z fE e 1= BR7+
Htn (4F) 12 12 16 17 15
w3 X P A L () B 40 B+ 88
B AR 10.3 9.2 15.0 10.3 9.1
T & (em) 78.1 70.5 66.6 76.6 74.6
i R BIALBE S (%)
50 cmLL T 29.9 30.1 38.1 29.2 222
51-100 cm 40.5 48.6 43.8 2. 59.5
101 em X E 29.5 21.3 18.1 28.8 183
Bl BB A5 E A (%)
1A 11.1 34 11.9 0 0
2 A 33.3 13.8 22,0 26.1 23.1
3HEAE 25.9 17.2 35.6 30.4 23.1
4 FAE 11.1 31.0 13.6 326 23.1
5 A 14.8 13.8 10.2 10.9 23.1
6 AL E 3.7 207 6.8 0 7.6
IR A 1.1 12 2.0 1.7 0.9
TlEEC AR 0.7 0.6 0.5 0.7 0.6
FE TR R (cm) 32.6 34.5 353 39.3 30.2
ERERS 450 466 456 491 308
EEBER 2.70 2.50 - 296 2.73 1.89
ey 8.8 12.1 10.0 10.2 6.6
R ‘ 51.4 38.7 45.6 48, 46.6
REHE(g) () 437(433) 422 407 (424) 477(501) 317
gy 1.012 - 1.010 1.017 1.017
e 3.7(3.7) 3.1 3.9(3.8) 3.4(3.4) 4.1
T2 (Ibs) 3.1(3.7) 3.1 3.0(3.2) 3.7(3.6) 2.6
Bt 0.97(0.57) 043 0.27(0.47) 0.27(0.09)  0.51
BHIEREY% 30.0(133) 133 6.7(6.7) 0(0) 14.1

“oBEmE 1Y Y W 14S Atk Y B 152 B

# 20, =R FYv BK OBBERELOERAEOHEEREE(1989)

[E X35 Wi 145 DR RA Wik 152 Bme
_ et HEHE R F B DR HIERE
AR - .039 1029 093 .036
R HER" .098 073 .105 059
FHHHE .145 099 .030 047
I ERAE S
50 cmPA T -.033 010 032 022
51-100 cm -300 -303 -264 -.255
101 embh b 265 217 162 174
B B A S B A
1 4 -227 -.191 -.094 -122
2 4 077 047 144 178
3EA 292 217 165 156
4 A -.128 -.159 =242 -238
5 FE4 -.040 -.001 -.186 -175
6 fEAELLE -.002 057 .102 101
Rl A » 335 355 288 250
TR A 464 450 * 324 303
Ftk & 157 193 176 .164
R 324 308 352 297
T 332 316 360 299
=R Y 405 467 % 400 411
ER -.085 -.170 -.115 -.176
LREEE 1Ay AHEM *:p <0.0s5.

- 44 -



3) 190D WMERKR

HOEBERBERT, 2R FHTHMAK 145BT
204 %, 152 AT63 %THV, AiELVEBENDR
Motz HAOEORENRSVREROREIIRE (HE)
BDEATEY, RABEHDLDVEADH L.

1989 £EI25| X %5 & No.6 3 LU No.15 BIFEERD
RAENE N7, 02 BB T &L
EAREW, | EARMBEANE, BIURENRKE
WIEThHo7t2. No7, 11 LU No.18 BILATHE

BREAEND R (R 21) .

BBER LA OERECHEELEEEESRD BN
-0, A% 152 BRAACTTEHHEELE, 101 o
L Eo@HMBEEIA LT, MEAK 145 BRECREE
LED3ISDERTH-7-. MUITHETIZRWD, #
T Y0 TR E T, EmfE 1 Y05
KL TE, ER% LA, ERLEE, BIUOEELE
DR B HE LT (F 22) .

#21. =hrFy BK OBMBERBPLEREICRITIRE (1990)
2 6 7 8
Hi 35 FRH 1 Jif] IR J\SER
TRy EREHME e .35 032
BRs 4 BR7 £ BERs7+ BAR7 4+
R (47) 10 LAk 16 16
EE X A AT (4F) B £+H30 R+8B35
FHH AR 9.7 11.7 11.7 8.0
I HTE & (em) 69.3 71.4 66.4 62.7
PR BIARE S (%)
50 mbl T 35.4 33.3 38.9 44.4
51-100 cm 43.4 455 38.9 36.5
101 emk b 21.2 21.1 222 19.0
2 i B R A BN A (%)
1 &4 2.5 14.5 10.9 6.1
2 A 35.0 37.7 21.8 36.4
34 42.5 17.4 40.0 27.3
4 FEE 12.5 21.7 18.2 27.3
S HEAE 5.0 72 5.5 3.0
6 FELE 2.5 1.4 3.6 0.0
BB AL 2.0 22 3.0 2.1
Tl ALR" 0.44 0.54 0.76 0.57
E2)F iR (em) 36.3 39.5 38.6 39.0
TR 531.0 457.0 460.0 417.0
R 11.3 11.6 9.8 12.3
ERE 46.9 39.5 47.0 33.8
REH (g () 348 (348) 418 (450) 326 (386) 325(348)
Y 1.013 1.020 1.025 1.017
e 3.9(3.7) 4.4(4.1) 33(3.3) 3.7(3.6)
3 E (lbs) 3.1(3.5) 3.1(3.2) 3.9(3.8) 3.2(3.2)
Bt 1.20(0.50) 1.20(0.40) 0.0(0.0) 0.53(0.10)
HIE R 3.3(13.3 43.3 (10.0 0.0(0.0) 16.7 (0.0
" R 145 BT AR 152 B &
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#£ 21 (Hex )
= 11 12 15 18
Hi 3 THg T4 T#E FE
TR EEEMYE EREgME XBEEME MrEa
ZWER s+ BRY + BRY+ & e+
Fof i (4F) 8 14 10 17
EEEX AL TE (E) T 40 KR 34 485 28
B A 5.8 5.1 93 11.8
ERIFTRE & (em) 70.3 66.2 79.4 67.9
R AAREEE (%)
50 cm A F 28.0 432 28.7 42.1
51-100 cm 50.9 30.5 36.5 36.5
101 em &L 1 21.1 26.3 34.8 214
3 B B A BB S (%)
1 4 2.6 7.2 12.8 27.7
2 A 36.8 45.8 37.2 36.1
3 AL 36.8 37.3 39.4 21.7
4 AL 13.2 6.0 7.4 14.5
5 A 5.3 2.4 32 0.0
6 EAELLE 5.3 1.2 0.0 0.0
R AL 1.3 1.8 3.6 2.6
LTy 0.03 0.32 0.95 0.25
T TR & (cm) 29.0 55.1 49.8 49.6
ERE 343 347 473 439
=R 11.6 8.2 3.6 7.8
TR 29.5 2.5 130.4 95.4
REH (™) 340 (369) 336(376)  423(450) 358(371)
HoEY 1.024 1.017 1.017 1.017
e 3.4(3.6) 3.6(3.3) 3.7(3.7) 42(3.4)
1% £ (Ibs) 3.9(4.2) 3 6(3.3) 3.4(3.2) 3.2(3.2)
B 0.10(0.00)  0.33(0.13)  1.57(0.90) 0.17(0.03)
EEE% 3.3(0.0) 3.3 67) 50.0 (26.7) 3.3(0.0)
cOBEEMAE I nd¥Y Y R 145 B # XV 152 B
£ 2 =Friy ‘BK OBBERLLOEREOMHBBELER( 1990)
R E R WabH 145 A% W 152 B
H O BEERR HOEHK BHIERE
EALR ¢ .196 275 150 .059
FHRHEER" 362 438 346 265
TR R 685 699 816 * 838 % %k
BHERNALEE
50cmPL T -451 -.505 -.524 -.525 )
51-100 cm .056 .149 -.042 112 ;
101 cm A .500 449 719 % 810 *
i i B (R e AR R &
1 4 -.007 -.032 -.041 -.053
2 A 254 177 .196 251
3 A 015 -.086 206 290
4 A -.138 -.020 -.349 -.496
5 £ 257 342 .146 107
6 FE4ALE -.408 -375 -378 -341
it A% ~ .366 .387 526 519
Tl A 539 .561 618 .588
TR 126 041 237 330
EHE 7 .608 .602 570 476
ERE -.305 -253 -.546 -.633
TR 422 .398 610 629
REE 781 % 833 * 613 627
trE -.557 -436 -.488 -457 :
e A54 484 .542 438
EE -615 -.598 -424 -.386
B .984 3k %k % 983 % % x
n=8 “: HEmEH 1N EME *p < 0.05 **:p < 0.01; ***:p < 0.001.
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3. # &

BKT ITHOENSRA L 1982 FIZ, 2HO
SRR O EEREOERENRESh, &
DEREORERBROOL >E LTEEDIEIRAH
YRR ¥ RO
KILR BB TRADZ L B TRV &, B3
BEBL, BEIDRVHTRETAEANS SN D
TEREDENE, HOMLThRha72™ 1Y . &b
BEREBERMY ORETILIER L UM EDE
EBEHEORBIALPITE Rz,

THEBERTIIRER 7 LICAENRE S REL, KE

iz,

LarL, #EEERE OBFRI,

B+ TED RN LS NI EN TS TS T4 50

L2 L, ZOREBBIIALhcER TR,
70, PERHMTAMDEWEEAT B i THOERKAE
BENESNTEERY, ALLTRVETIHRE
bHHY . SROBFE T, RHMEAKIRECH -
T LBECHAOEOREN L2, FUKLRKE
BRTH, HEASOEVERY LR TIILDOEDK
ERDIRVVER TH 7. ZhonZ LabaA g, +
BE LIRORF LA & AOERED IR &R
TOHLERDS.

1988 FIIADERERSETLLTELILNT,

EENOOM &I Y THOEREZEDITST, HF
SR L UHENL 2 HTRIT L. 2O/ER, | B4
R DL\, BET 10lem LA EDEWEA S OE
THDEDREENLVMABM TH 7. 1990 £ ¢ [
WEHFHER LV 10lem UL EOFHEIE L BoiE
RAZEOHBEBEGENAE N,
HOEREA L MBER L OBRIE, BMERYVAET
BN RE L RAN S, HERERY R
RKE™W ERUERThH-7-2, ZEFRETITHL
RERIERD SN oTz. T LA, Bk L0 Ml
BEBHEL, THERENRE, -8 HENIE
BTEROZ VB THAIEDORENSVEENE LR
Too THUE, ZEHBOY 21 ~ 2 EAOE VIS
ZLBELIBT, BOEDRENRLNEREL T
LHDEEMUFERTHo .
EREICOVTIE, FRABLICE LR IBBEHL
DEFRNPOHERRETH L EZ LN, 1989 £0
REERTIHERRL EOMBEREABLNE. &E
RER T, NETEBEROE THOREDRA
BHNELTHS. LiL, ELMREREED LR
RWETHRELHDTY . 72, 1990 EFREOKE
TIRECEREDN DL, EREBREL, BERK
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S RDEHDERENEL RDHBEMITH 7. 1989
L1990 ETHOHERNBEEZZ LICOoVWTIRAER
BOBNRZLYOMBELEZONDEN, SHIZHLLE
2HICTRFT 5.

UED X, ‘BK oz >EZHHEEROMIC,
SHIERLE LTEZ OGN AIKER, FiNE, S5
B, BEEBEBLUOREOKSE S VHBER L 0BG
i, FBRIZE > THERENERY, BHoRBEMRIES
nimolz. Lnl, MROMBIZK L, Mk
FEO, FHEAZG, FISEY, BEAZ, BX
URENRKENZY, BENML THLAOENFEES
L EBRLENI T,

H2fi WMESLIURRBEOEE

=R T OBOEMBR ORI,
BEICESRTY L b—ANELEEN"Y, 20D
FRELUTE, BLVERLTELZIAE F—ARE
PRI D A E N ICBaRIBIC SR L-», %
T3 —BITMRAICERYAENRARNS, 740 h—2x
R NVa—REHRINTIC, ML vBHLZEE
AbID'Y . LEEdoT, BZBIFHAYIALE F—1
DEEGH L RE~OEGHK, YL E k=L OREMIZN
~SOWVIRABL Y VE P —ADETAT F—RR2T L
- AR E~OEH, IR
M, FL UTHE (Source) & FFE (Sink) O BHEA
HOEREILEEII P> TWA LD L ELZ LS.
FEFEY A TIEE Source-Sink HNBEREDE
HERDZ EBBHALMIENTEY Y, ZOERLE
O—BEL L THRERZRBMERH T O TNBE Y,
DX 512V T TiX Source-Sink bt & HDIERAE L D
BRPMEINTVER, =R F o TIIHFREIH 2
A%

B2 - BAMTIE, “BK OKBLIUOREL
= K-> THBT 2 L A OERENBE SN,
NITRRICE D REEKR ERADRED =D TH S =
EEROMIT LI, —HATEITIL, BIEELY 0%
BREL, FHBESIERLERCE LS ERLHIBL
TRERKEZRE LB CHRAOEORENE N L &
e, BZOEFRAE L Source-Sink L & DEIR A R L
7-.

TITARETE, HEBIUHRELEBICLY
Source- Sink ft & AZBBNZE X THOERLE & DR

-

~—



ERHFLE.

1. BHEBLUFZE

=R XN

1989 FICIHRMRBE=RBRE (KR RTRBERT R
HY) (CHERINZ 17 E4£0 BK 4 #EERL-
6 A 16 BIZREIEUADTRTOELFWH T L1
BRl7z. 7, BETH 4 AICAEMELR- 1 Bkt
L, FEROFETHEMRBELRE Y £ L. 2811,
SRS K UMEALIE M - b ic R 1 iy 12 B
%Az,

S DI B DER A RIETHEL R
DH7z20IZ, 1990 FiC 18 FAD “‘BK’ 2R L, x
KBTS A 10 BFE, 7 H 17 BH{ER L OELE
RERIT. MEOFHEL, IR LEZE5CREE
DHERL, MOTRTOELTHE T LERL-.

REE2. WELE

1991 EIZIBRBRE=REBRE RIRRFEERR R
BY) ICHERINTZ 19 40 BK 2 #rgtRL,
BIEEE 1 M%) 12 ROMRX EEER) 5L
BEEHE | M4 ) 4 ROBEERX (BLEBER) 2% 1

BRI 7. MRITWEB% 22 BIC PR, ™% 64
BRIt EFMREE2EML, FIEOERBICH LT,
X HIZRA 1991 4EiZ, B OENFIEELS LR LT
WA CRERTER) © ‘BK OF#EE 11 &
EREHRL, MERE I m%Y 12 RBOEEERKX

LRIEER I nd Y 8 ROEMER 4 B EALICTRIT 7.

REIL, BLEWMFA% 140 B (INHLE#1) , 150 H
(BH) BL 160 B (FH) 1T, 1 #%0 30 £%
EEACNE L. REMEIRESR LE, #6,
R, ¥EE (Brix) BLUME (pH) oW THEL
7.

2. ®#R

ERE. RWNB LA OERELOMR

WELBIZ L > TREITX1FERIZ20~40g, 24F
WZITEBRENRRD LN 100g BE/NEL o7, Hh
BEMEIZIE 1990 FOBE% 160 B TABRXEICHEE R
ENHONHERINE L, OB S .
HEBICREBEIRERETIRVBEERED
BOON, MEXPELER LY O0EL, BEILE
WLFRX DS 1 Y%RRER - 7= (K 35).

00 i
144 158 150 160

144 158 150 160

144 158 150 160

099 -
50 144 158 150 160 144 158 150 160
: a

|+

160 144 158 150 160

144 158 150 160 144 158 150 160

a a
a

ab

n

; 0 \
144 158 150 160 144 158 150 16! 144 158 150 160
e 1 1

i L ]

1989 1990 1989 1990
b E 3 ELG: ]

144 158 150 16t
1989 1990 WMRER

X135, fEEN=FR Ty BK ORENEEHOEREIKITTE

1989 436 A 16 AIZ, 1990 4437 B 4 BIZEZ HEER TR L CRhoheE
IR T L TTURBR L. R UARRES L UYR UIB A TR o 13307
Tid Tukey DEEIERICL Y 5 YkKETHERZENFRDLND.
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FOFEFEENCH BRFZTRD oo, i
W2 &0 BOERENHAT BB H -7 1989 4
OTER% 144 B TIHIT L A EERHR LR -T2,
158 F T IE A 2dE HE R 5 AR EELH X O 1 11.7
%Zxt LC, MERIEZ 1T % EDAenoT. 1990 H 1
EREIC, PR 150 BE L U160 A & HICHEXICE
WTCHDIEREROBEN D272 (" 35).

TR 23 B X TR DE T 23D A WMEANZ B >
=0, HERETE otz Thbb, % 157
ATIEENALNT, % 164 0 DL OEEERKE
AL S HREX T 67 % Tho7mDIZK LT, 74
FEERX TIE 10.0 % B I OMAFAX TIE 133 % ThHho
7o (&% 23) .

# 23 WEOAHBHA=R Y BK OREREEAOERLICRITTEE

THEEREY WBRA% A REH(p HhE A EE(bs) HE (%) pH AOEH EERE (%)
5H 108 157 495b 1.019a 3.7a 2.8b 11.6 4.67 0.40a 10.0

164 505b 1.007bc 4.0a 2.6b 12.2 4.85 0.30a 6.7
7H17H 157 523ab 1.020a 3.7a 3.2a 12.0 4.68 0.33a 10.0

164 571a 1.012bc 4.la 2.8b 12.4 4.75 0.30a 10.0
i ] 157 528ab 1.017ab 3.6a 3.1a 12.2 4.68 0.37a 10.0

164 572a 1.006c  3.9a 2.6b 12.5 4.75 0.47a 13.3
TECTATY ALERIXE * * n.s. * — — n.s. —

DREIEOHRZFHRL, HOTNTOELZHMH I LKL,

)" ABM *p<005 ns:HFEZERL.

DA UM TR - 72 CFH THE Tukey DZEILEIC LD S KETHERENBDLND.

B2 MRBEELAHADOERLELDBERKR
198949 A 20 BIZ 17T H4£0 ‘8K 1#&2HHAL,

BLEOT N TOELMBRL-ER, “®IPELTEN
IC—ERBATE L, RCEDOIEESHEE L. BEZ o

BRI 4 2R ULPER LD o7, Z0OF
FiIREL, MAMBOBMMNEEZS, REANFKEDE
FThHhotm. i, REHEIELEXT 1015 Th
SO LT, MBXTIE 0.99% TH Y HEREN
BOLNELIKT Lz, AOEOREITAIEHKIC

BRENEDON, BUIRKOEEREERN 6.7
% ThHhoT-DIZR LT, MEBRTIX 533 %THHE
L BE LR 36). ERITESHMADICE B4
L, BREFMLEmICEN>TWE (K 37) . 2
DOIHIEDORFL, HAEI NI FEEBEERVE
FILRARR LD, BEECRERELIZLDED
BRI,

1991 1%, BIEEE 1 X0 4 RICEBRLEZK
OREITMR%E 152 A TREE, BESLUL K
WCHERAENBED LN, B OEEERN 40 %Ll E L
RoTHRE LI (X 38). Bt (KRB TFEN) OF
FHERET, W% 146 A CHBHBRRORENKE
<, HOJEEIERN 367 % L2 TEHEEL (K 39).
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3. ER

R, mEEEEHR TREBSESBBSET LR
2, BOERAEDS N EARBHICH ST
27V L, BERERCREERELOEREDHE
BIIAL A Thhro™ . KFHRXORIE TIE, B
FENS BAK OIB-OMETEAEEY Y O
%<, HMENERELHPELIEREZHRLTR
FERREZRE LB CRENS N LE2RD, AOE
& Source- Sink b & OBEFERIE L. AEITIHES
ICHEER LU RAFZ L Y Source-Sink tr & A &R
ICEZ THDIERE L DREFRERITLE.
FRLEB LA OERELOBR

REOEXBRL CHOELZHFMH I LMRLIZL 25,
HOFEDFAENG ST, ) IRWEET T,
EAMEICL > TRENDOH LY 7 AGEABML
BexORABEIBL T LB RESATY
Zrose s g mgRyF Y CRAERT CHRYM
BEMEILI-BR, RE~OHILV VT LEHRSBHEML
THELEEORARMET LA L E2BHTNS ",
SHIZERHEN ‘BK OZEREEZMGI LI L
DWENH B . ZNHLOZ Ehd, KERTHH
TEE (HEWE) L TR ERERMB SO
1%, RE~OINLS Y LGER/EMUIZREREEZL



na. AU, HERICEBWWTILVEY 2 XEFHLY Y BEMICHIALEY 2 Y CTHERILR
LHEALTHROY 7 FMeiER Y2 LB LT, #x WZEoT “EK OB ERLEZEE L-EBREIAR
FETI2RAvEL D —L LTOH D XRTNS.

RAERER%E

RRE (g)

0[ a
44 132
g
=
a Ri23
400/ 124

4.7
a I
¥ b I g 4.69
4.64

T
0
# Dk
2 % Py
tv

FORR SR - EoRR R

BERE (%)

EORR ] EORR N
nER pEX
BOERP=RF Y B ORENE EBLOMEHR

EICRIETERE

1989 FRIEICEME LM R, B 1990 F(2 1L BB E mE
WY 2 ]/ e BELIZERELERE R R/ dBROMBRK
ALHB U7, W% 160 BICHEL-. MUEBTRAZ-
TEUFH TR S % KETHERENRDLND.

X 37. MEAEBIAY YV 2BROELERIZL-T
RELFE=RTY B DHOER
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ARE (g)

;4 |

~12.6

2

11.8

141 145 152

141

145

4.9

[ IR

4.5

Be

(b9

1]

141 145 152 141 145 152
1.2 a
L3
- ab
0.8tabc
o be
< bec
0.4
c
0.0
141 145 152 141 145 152
-~
R 40
<
3
L BT
3]
L
0
141 145 152 141 145 1S2MMB B 141 145 152 141 145 152 MMM E M
BEMRE NRE ER E Y9 xR

®38 MEN=HLFY BK ORELKBELHOERECRITITER
1991 FIZAXRBRAREARBICHEBZ I AL HR L, BB EERMSE Y
4R/ BEE L. HBEKIE 128/ MThd. RLEHTRRS:
EXFMTIE Tukey PHELBIZED 5 KETHERENROONS.
480 12.6
2 al % na
- =
ﬁ oo - 1.8
11.4
360
139 146 139 146 139 146 139 146
1.024 4.88
- o2 : 4.80
B, 016
1.012
139 146 139 146 139 146 139 146
5.0 1.2
: gu I -
a ‘ o
B 04
;: 139 146 139 146 :;]o 139 146 139 146
z z
. w >’
= L 3
ﬁ 10
23 139 146 139 146 139 146 139 146 WHMH B M
wRRE % B = el %" ¥ ¥ B
B 39. MEEN=FUTY BAK OREKELHZOERLECRIETTEE

1991 B TETCHEBINZHE2HERAL, EMNHEEHEYSY 8 £/ of
DOBRBREX: RE / MOMNBREZHRIT .
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HRME S HDERE L DBIR

EREVSHETRE I X 2 RE, BRCDRVE
DORFEFELKREL, HANES S, RANKED
FEThot. T, BELEMETL, HOENE
LLER L. ZhitaEs /M S EFanEERn
¥, RAERLLRI20EFEORFEREDORMIZLT
W, Eblz, #EER 1 Y 12 ROBESERI
MUTARELIISREMERMERIT R, F
L BOENERE L. FIELAERERESEHE (50
%LlE) LTWRBEMTEROR(R 19 BLUEK 21
@ No.15 B %, BIEREERE 1 MdH Y OEFRES 3
~ABRTHYVBBRELITo-TWE., £/, Fa4E-§F
1HTHRLEZRT 20 o 2REEME | mH4 D
DERBLERLOBGRERDLZA, AECHE
ZEEEASNED N, MEEE | 49 0FRK

12 BITERL 468, 8 RiL 623, 4RI 717 LigoTz.
WEABIZL > T, RELEBLUHEENELL2Y,

BEEMMET L TRBPIR S, —F, BRROAE

BSE LREBEBEEMNA=KRDFY

‘B DBROEIR, FLEOFTHLRETIHME
RAELLVEBNRS D Z L5, RAMICITROBEEK
TIRERRSHHEEX DN TVE Y, ‘Tt
2 TRBLOBY, TRAEKBOHDHAK LT
WHLEIZ B ORERAEN S oY, £ EBK T
HAMBIZ L B A D VABBOEREDOTERICAZ DY
LoBENRHSH. Lrl, AL BK THEASLEE
ATV, THAD & A EREDOBERERT L
B, EbrERIBOR RNV NI HEDL
b5, —F, AEBRMTII—EIZE OBREES -
BHBCHBORT L ‘8K THREZOZHAL
BRFERIZ L > THIEDORELBR LIEHNALDL
hiz. VoI TbBRIBERRAEORELBRT S
ZEBRREIRTNE®T .,

2T, AETIRTEKS FEPUMR E 72 I@R 2

HEREDS BK DOHOEREICRIETHEELRITLE.

B8 LTBKkIGEHORR

ZARUFIRY AT NETHEKRSDOEN,

HEARBHICHBDOREDORENLE N KN TERES 0D,
1988 £ DL HIESEEICEIEE LR,

LH»L,

-52.

ik oT, HIAER/ISVABEBIOBEEMETL,
WEENE T REAMREI N, HOEREIRED
R L BEERBERASE LD, REANIH SN
T RBEAE THOERENMG S, KRB EESH
EERAETHOERENRBEINZLELOND.
Yo S TIIEREIRIC & D RERRIBER A OEFRAE
WZEREDH B Z LY, EY Source-Sink HL SR EDRL
RERET HEDICHERELHETLIL B
FOEFCAENLOEORELIE LIz &% 2
HESH TS, EbiZ, BERY VIREOER,
BEN~DODHINVT T AOBMYALEETSE, £#HED
SEEEORELBEST D LHWES 7 Y & TW5D.
INLDOZEND, KEROBBRICLD 8K O
HOFEFAET, REORBRERIZL-TAILI T A
ORREEMET L TALLBREELLND.
Enznd, ‘BK OHDIENE, Source lZxt
LT Sink /T EBFHGICELDIERRETCHD
EEZ LI

‘BK DHAEREICRIEITER

EHRHEACIRIBIC & - 72 1P FE L R0 L iy 38K 5
DENSBER S LETHIEREDOL RV L HFE
Hoh-(FB4E-F1H). £ I TRETIILEKS
it & BOERA DR ERS L.

1. HEELUFE

EB1. TREKORE

AR RE=RARE (KIRAFEEERM RET) o)
BEEBIY, REEMERR/ L CTRAEO—LEE
ICBEEE L, M T KA < B0 EsRRe© b i FKAL
28 40cm RE T, YK RRTHo. 1989 FiZ, £D
BT B L CHI T AR OK b &V HUSICHER Sz
B D17 EEM FHERKRREK) &, ALV
20m BR T LB AIBEAD BV A D EBK OFEF
A HEABRR) 2HRLT, HBEHEKkORELH O
FERA DOBRE R L7z

xR 2. TIRRAKE & UEHIHKLE

1989 FIC IR KRB REZRRE (R RFEEERRT R
BT) ICHERREShs ‘B 0 17 4 1 #eaRL,
191 £ TO 3 FEBETORBEIZ, REGDLZ2WV
L HIZLTHE 30cm BELUEX 20cm DEEHEY, 7
A#ALVINER T, BIETFTOMREIIKEY, &,



FENEh 1,500L T DWBeiI ok LEACIREE & #E
L.

FFIZ, CBK o 18 FEABEMERL, 1990
F 4 F 10 RICARZ BT L7220 X 5 B T oo J8 Bl iE
30cm B LOVEE S0em DOEZIEY, EBENOKERY
TTHEHPEK LTz, SHICHE FTHiREZ © =L T
BL, MAKODBAZMIELKE. ZOERIT 2 FERMkE
L7z, E5IZ, 1991 FiHiz “BK o 19 E44

EHHL, FRRIZ 5 A 26 BICHE TRBICEXEY,

METHRELZESY— b (m—¥FA 4B TINHE
HETHEL

THK G OREL, EH L0 RS Im BER T
30cm OHIRIZAR—TF A h v T RHER LT, HEAY
JE & 9 R ICHIE L7z,

REOIEREIZ, BBLZMA% 1458 (UH#EY)
o), W% 155 B (BEH) B L OVEMEZ 165 B (&
) EEERIC, BEAIC 1 LERYY 30 B4R

BLTITo7. RESEORER, THEICIVRER,

LRE, Hufs, FEEE, BEE Brix) BLOWEE (pH) 2
WTHRE L.

2. BB

KB, TREKORENAOEREIRIFTES
1990 D HHEAKSEDOHBEK 40 12RL7-. EH
IZBERE LU TR O BV L OHEK R B CIE, &
K ERFE 11mm (PF1.15) 7> & 5 28mm (PF1.55) & +
Bk nEkEE Moo, —F, TR LY 20m REH
NT-PEK BT, BAKKEREE 22mm (PF1.25) 725 &
%1 39mm (PF1.65) & XX Rk D3 b le oz,
HOFEDEAIZHERETIRD N7,
BHEAKRRIX T 1989 3Bl A5k, BERREAE
BRENETN 043, 167 % (WK 158 8) THY,
1990 FEIEFN T4 047, 6.7 % (HiBA% 158 A) TH
STeDIZRF LT, HHHIKRIXTIE 1989 43R
S, BEERBEERTRTN 03, 6.7 %, 1990
FZEZNEFN0S5, 6.7% ThHh-o7- (M 41) .

AR

X 40. 1990 2331 D LK IEDHERS
HEAKEH (@) , BEATREM (@) 3L UsHIdK (A)
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0.5

0.4

0.3

HFOEM

0.2

0.1

HOEBERRER (%)

1989 1990 1989 1990
144 158 MmN 144

HK Rith

X 41.

1989 1990 1989 1990
158 #AmGBEH

KT Rt

TEHEAN R F L B DLBOSE
BECRIETE

FUERBLORUEE CRR - ZHEXTHE
Tl Tukey DS EHBICLY 5 % KETEHE

RENROOLNLD.

R 2. THEKE & VARG BKDENRA DERLE
ITRIZTES
WA L EAEXOBICREER JOMAHETH
BEREVPEO LN, LZOBRIZIIAEEREIAL
Nipdofo, HALEIZ L0 BREEXRSIS S, 5
Btk 160 B TIXELEAMNME F L, HEAME1RPLLREL R
S7=A, HERIOBEEIZEENL, p HERSR
Elleol., MEBEIFRIZIEFEENELLISLY
EREVHEERRE 1AM 1.6 REloTHD L.
ZOMRR, REBRKICEI o720, WX THE
MKEL, HEMENR/NS S TRRANEN. £/, ¥
BEMN 1 %L EET Uiz, BoERET, WBEI1ERT
IEFEB BRI KREREZ L DN 57203, HIE
REERITEALEXOWBE 144 A, 158 B TZH
ZFN 33 %, 0% THo=DIZx LT, BUHEXTIX

- 54 -

EFNFEN 6.7 %, 167 % Th-o7t=. WNB% 2 EH Tk
RREN DL Ao, HUBEMTHoTZ. LaL,
B 3 FEBHIIIENBO Lo (K 24) .
BIEREIRICEAIEY, SREPEKQE LXK & O
X LB EEA O N o7 (& 40) . D
T 0, MEEHHEAKURX CiEH{K/KERE 27mm (PF1.55)
2 HEE 35mm(PF1.65) Th-o720%, MAFEX Tk
&K EREE 22mm (PF1.25) 7> 5 & & 39mm (PF1.68) T&
STz,
REMEITAHE | FH IR O E S ELe
REVHEEBIZET LE. AofER, A 1EBIZEN
THOLLEX THEICEZ BAE L. 1990 FiLLsH
KOW-EHHtEH, HERBERNHEIHE 150 A TE
EI 047, 133 %, A% 160 B TEAER 1.17,
36.7 % TH 7D LT, EAEXDNYEH D,



HE R A RILEE% 150 E TENEN 03, 10 %, W LAMLHX THOERENFEILE -/
A% 160 HTENERN 0.5, 6.7 % ThH-o7. 1991 (# 25) .

FAZEB DB QWP T HAERT, A O%E HIE R 5

ERNENFX LY £h0o7-. LAL, APR% 24 H

24, BAKLAP=F T TBK ORENELHAOEREICKTITEE

a3 SLER PR A% REH () HE M BEE (bs) BEE (%) pH A EER TERE (%)
1989 (1 4= H) ik 144 448b 1.040a 3.7b  4.0a 12.4 463  023a 33
158 506a 1.003b  4.5a  2.7b 13.0 474  0.10a 0.0
4L PR 144 442b 1.044a 3.6b 3.7a 12.4 459  0.23a 6.7
158 508a 1.008b 4.1a 2.8b 13.0 470  0.43a 16.7
SR HTY ALBLXTH n.s. n.s. * ns. - - n.s. -
1990 (2 4F H ) itk 150 305b 1.023a 3.5¢ 3.6a 12.3 477 0.40a 6.7
160 328b 1.009b 49a 3.0b 13.4 477  0.37a 6.7
HEALPR 150 395a 1.024a  33c 3.7a 12.0 477  0.33a 13.3
160 417a 1.015b  4.4b 3.2b 133 470 047a 6.7
SELTHT ALK * n.s. * ns. - - ns. -
1991 (3 £ H) ik 145 483a 1.023a  4.0b 3.la 11.6 476  0.57a 11.5
15 0L B 145 489a 1.011b  4.6a 2.8b 13.0 4.81 0.53a 13.3

D#ETORBIZREY S 20 K 5 ICHE 30em, X 20cm OEXHEY, 7 A¥BLVINERE T BHETO
WREIZKEZEH, B, ¥ELTN 1,500 TOWHRICHK L ACKEIZ L.

2)" HAEM *p <005 nsoHEERL.

NFELERBLOCRICER TRAR I UFER T Tukey DB ELEICE D 5 %/KETHEREDRD S
ns.

#F 25 WEIHEARLER =R F v BK OREMELAHAEREIRITTEE

& ALER TEBA A% REE(p LE MM FEE0b) FBEE (%) pH A0 BERE%)

1990 (1 4 B) 5@ gk 150 440bc 1.017ab 3.3b 39ab 124 474  047b 13.3
160 490a 1.005c  43a  3.0c 12.6 4.80 1.17a 36.7
AL 150 430c 1.023a  3.5b 4.0a 12.6 455 0.30b 10.0
160 483ab 1.013b  4.4a 3.5b 13.4 464  0.50b 6.7

DR B ns. * ns. * - - * -
1991 (2 % B) @l HEk 145 443ab 1.020a  4.0b 2.9a 12.2 485  023a 6.7
159 485a 1.010b 4.0b 3.1a 11.0 475  0.16a 33
HHE JLBE 145 489a 1.011b 4.6a 28a 13.0 481 0.53a 13.3
159 397b 1.020a 4.6a 28a 13.0 476  0.60a 20.0

SRS AERIX R ns. ns. * * - - * -
1991 (1 4 B) gk 144 397 1.020 46 3.2 13.0 476  0.60 20.0
159 476 1010 46 29 11.9 474 013 33
I8 4L 144 416 1.012 43 3.0 12.2 474  0.13 3.3
159 465 1.008 44 28 114 464  0.10 0.0

D4 H 10 AICRZGINT L2V E 5 B FORBEICHE 30cm, EE 50cm OEEZIEY, ENOKE R 7 Tl
FIHEAR L7, SHICHMEFERZ =L THEL, MAKDOBAZMEIEL:.

2)1991 FZH -t 2L, FEKICS A 26 BICHEETEABICHELZEY, #E FtMRimxES v —
P (=P AR TIEHECHEBELL., 3)” HEM *p<005 nsoHEERL.

HFRCERPBLOFUEB TR > 7EXFER TIX Tukey DS EEEIZED S %KRETHERENRD L
n5.
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3. #%

TR DE VPR BRI THOIEDRAENEME
MTholedd, FOEIIDVRNoT=. £, EKLE
IZE DB EORETTUIAR & EZNED bR
o, U, 1988 FEDOLENLR LI FEICBHH
BELIHR, BHFEARECS > =TSR T
DIEREN DI ot =% LTz, Linl, BE
DT DHARGEME FTIIBBEMET L, EEFEEFENS
0, HOERENEMT HERNA LN —F, B
R L ORED & DAKIBALER L, JEHlPEkQEE
IToTefER, HOENSELEZ. L, LE24H
WCRBENRDP R ol ZOEEEHASECKRE
REFHBONGE oM, R—FAH v FEMF
30cm DESICHEBR LI-HEEZLND. £77,
HEKSYEDMIC HBEKE (R) 2#RETDLENH
St BEZ L. HEBITIE, 1989 EONBETFEICE
1T B HOMEEERBAEREN, EHIPEALEM T 33 %
BLOEUAR T 6.7 %THH, W LAEIEE
TIRBDIEDREN DR M1, MAICE > THS
MIZBDIEDFHEENE Sh-.

I NG, ‘BK ORERARE, HEK
TRHTEVVERIZH D H 0D, HALETHEMNT S
ZEHm<, BEPEKLBEIZ L > TRENEL ootz
T e, TEKGOEE L CIREF RV ESBED
P AREPEELTVE LD EEZ LN,

AR THEB ROV, TIRRBEKEBOH D
HARLRLT VIR HDEN S BAELYY, 2V
AT EEASBEMT BIZONT, A OEDORE
MEL D ERREENTNE™Y . &6iz, #k
MBI > TRIZZFLUBRERENLZ LY R
ROMBEBRESN ST AALEMHEFTE L0
IZ&oT, £FBNHEEFEINAZ NN TNS. F
7o, CEK THEALEIZLEZ RN ARBOMEREE
OFBRA DY LOBRENRHDH. —F, ‘H#Kk Tt
IKRCHIRILERZ TV, TR & A OEREDERE
BETL72A, BlohRERII/ O L
IHELDHY, —ELERBREIBLATHRY. 20
E000, AEBREREIRLRIBELHDN, Ry b
MZD Bk EHERLTWDIERMNE N 2 2L
Mo, EHAKHIECEHE R Y ORI L AROTHIC
ERhHol-l-blEZOND.

PEo & 51z, HARRRLRHMIC D kR
B TR DEB g CARE A HD & BB, A0
FERAEICRESHEFRTIEEILND.
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Fofi MRLEOEER

B OHRORER, HEHEKRRIZKAROEBE 1Y
BREREBEREEZOLN TS, BERIZLZROM
EZFLUOERD RV T LAY OEE L ER

BRE 'OV 2El&EIL, M EHICEEELEXD.

A TREBEUTRABIEIT) Z L& » T, RO
FE BK OHOERELOBELTRILE

1. BRELUFE
RRBEREZARS (RBRFEEERRT LHT) (ZHH

STz, 1989 HIZ 17 E4£ 0 “HK 4 #HEHR L.

BRI 1989 FE L Y 1991 £ T3 4R, R—HHIxtL
[ CALPE A M U7-. BB 3 e 5 Rda)
WICERIB LY Im B L THE 40cm 38 L UVE X 60cm 2
v Fe—THETE2—RLTIEY, ZO%IEY &
220 FHOE L. LM 1 FE8 RN 2
<, B3~ 5cm DIR%E 5 AEEYIK L. 02
FEBLO3IERIIRYIMFH L O MRS EEELD
T, T OMRE G L 7=

P ITTEB % 145 B OAUELRH, WBA% 155 B OUL
R IR L OB 165 0 ORIy, ERTD
EIC1~3[E, 1EIZSE 1HHY 30 RT2EEK
BRL, EECLES> TRER, HE (KFEHE
DEH) , e (BRI T—Fr—1) , HE (=
FRRT -7 —BIREEEI) , FEE (Brix) , BE
(pH) BL OB EEABIE L=

2. BB

WrRALEE L ENE X REES L UHAEICHE
RENTVD L, BHRLEIIZ L - TRERKELRLRLH
Flan=, LESRLPLETL, HAESIKEL 2o

THREBMMBEE N, Fi, HEEIT1 %H&EL< 2o,

HBOEDREICHEERZIALN o128, BB
IR K > TE | FHIZZ RDMHEMERLE. 2
£0, EERBERIIHBNE 144 B TREKMN 6.7 %
TholDIZx LT, BLHXIE 34 % ThHhotz. L
ML, W% 158 A CREXRRD LN o7 (K
26-1).

WER 2 E B CIIRERAN I HICMH S, KR
XD 100g BESH 7. Tio, HBENRKE 2o
THRBABMEE SN, BOEREIITAERENDR

P —

S

axa

A

~—



LT, L ABMER CEERORBREERNKE Mo
7-(FK 26-2). W 3 FRTIHEBLIUCHEECEE
RENBD NN, AOBRICEERREZZALN
edaoln. WHRABEX ORENRRLRORE L, Hhl, &
ERLUOBEENRLCEL, AELMEA%L 41 B0E

FERBAERPLERK TIL 233 %BLT 10 % ThH-17:
DIZR LT, HBAEXTIE 6.7 % Th Y WRLHEIZ X
STEL BETIEMMH LN (F 26-3).

# 26-1. WIBLEN =KV F T ‘BK OREMELEAEREICKITTEE989 F)
ALER TR REE() tkE  HE EE(bs) FHEE (%) pH AHOEHKR HEHERE (%)
B AR 144 418c 1.038b 3.8c 3.8a 13.1 4.63 0.22a 6.7
158 460b 1.007c  4.6a 2.8b 13.7 475  042a 11.7
HEALFE 144 459b 1.045a 34d 3.8a 12.4 463  0.12a 3.4
158 532a 1.010c  42b 2.8b 12.9 468  037a 11.7
SEUOTATS ALBRIXE * n.s. * n.s. - - n.s. -

DS A, EHRHLD ImBEL TG 40cm, RS 0em (Z L F X —THETEZ—ALTHED, T0%
*p <005 ns.HEERL.
RUCEE TRZQR - 723 CFH T Tukey DB EILEIZ LD 5 KRETHERENEDLND.

WY EF 220 EERORLE.

2)" AEM

£ 262, WIBEMR=AF LTV ‘BK ORENEELEAHADEFRECRIETEZEEO90 F-2 FH)
Ui % B BREE(p HE i WEEObs) FEE (%) pH HOfEH EEEE (%)
7 R 150 320c 1.027a  39b 3.9a 12.4 4.76 0.32a 6.7
160 336¢ 1.015¢ 4.7a 3.5b 13.0 4.64 0.40a 6.7
HEALFE 150 413b 1.023b  34c  3.8a 12.3 466  0.32a 11.7
160 450a 1.014c  4.4a  3.4b 13.4 467  0.48a 6.7
DEASH WHERXE o+ n.s. * ns. - - n.s. -

DS ATa, THEHIY ImBEL THE 40em, S 60cm 2 h L F v —THETZ—ALTEY, 0%

B EF7-Lt220FFEORLT.

2) HEM®

*p <005 ns.HEERL.

R UCEHE TRAQSTEXFMTIE Tukey DEEILIIT I Y 5 R KETHEREVPRDOLND.

XK 263, WIBUEEN =R T+ ‘BK OREMHELADEREICRIFITEE(9 F-34H)
LR ] REE() HE  HE BEEUbs) ¥EE (%) pH AZofEH BEIERE %)
b R AL ER 1 415b 1.019a 46a 3.8a 15.2 472 0.73a 233
M7 FR AL B 2 485a 1.019a 46a 3.5b 12.9 474  0.60a 10.0
LT 457ab 1.010b 4.7a  3.0c 13.0 472  0.40a 6.7
OB MK n.s. * ns. * - - ns. -

DS Adg, EHRELY ImBEL T 40ecm, EE 60cmiC b Fy—THETE—ALTEY, TOk

o P2 20 FBORLE.
D) NiBA% 141 BICHA L. 3)” FEM

*p <005 nscHEERL.

AHFCHEH TR FHEILFEM T Tukey DSELBIZ LD S % KETHERENROLND.

3. & W

EAK OROIEE, W UEORTEROEN A
TEBEFAE LRSS 2 Lh, BAKICITR
OB FICRERRRH L EEZLNTNS ',
7 2 CHIE IR E 2 5 2 B OfED R AR SR L
EHELT, CEAK BHOHKES K UBRNIHEA Q2
ER L. UL, EALBTRASEORELIE

FTHIEEITET, MHBAKOHETHOBEYFELREE
DHRLNTN, 2 F£H TREEENRALR - F
7=, HOEMNLEHE LT 1988 FICHMBAE L-& 25,
RYIMEARECH - =P HEREO 8K #HThH
BOFEDRENIHF NPT, TNLDI EMD,
KBS Tl D HERFFCHRDEIS LT, &
HEDRENR DIl EEZLND.
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A TITEEREZ YN L, A OEREICRIETEE
ERRE LI, B VEE TIEASESRE LN, &
WX L RERFBTHRLNR -7, £7=, 2 #H£BIZ
FENRALNT, 3 FRICR TRV DENRAZLN
7o BEEREIEH PR E L, EROMBRTHHT

AKALAY 40cm BET, WA LT WERATRMTH S,

TOLORBOREENEL, EHHLY Im BEh (L
BTHLRITDAeho7. 61, LHEBO2BESY
W L7 AR B2 BIE LT S TEHRRRE I3 520> Tid i
WOT, WIRNRHEIEREICRITTREE L RAERER
MBMETHZ LIETEARV. L, AERMTIE
FEtn—% ) —o L2 SR E—EIC2RIC b5
TERLIER, ThUBLENERETDILD
o EFRALREZ., ZORKRO—D2E LT, —
EIZEL ORE -1 LEZONS.

UEozZ &ht, —EIZEZ OWRENED THUR
EHOEREERTDIEZEZOND.

E3f BETHEEOEE

AFERM T, BBOKTLEZ BK IKRESD
ZHRAE - ITRRMEIRIC L > TAHAEDRAEZHE L
LEFRBO LN TWADT, KECTIHER AL
EK DHOEFEICRIETHELBRA L.

1. BHBIUHE
IR REERBRS (RERFEEERT AET) 1A

SNz, 1990 2 18 FAD EHAK 2 HEHRA L.

TG A SA)ELTER, VUoBBLIUMNMEOERK
% 18kg/10a D AMEIE LXK EXMEX L L, FOf
IZS5A7H, 6A6H, 7THIBABLU8 A2 AN
BIZ NK AR (17 -0 - 1) 2 RETITEEL (7 A 18
H, 8 A2 HIZKIEEZERELT), ERLMEDOEK
Sy BT +HIBAED A E 48.9kg/10a & MEAE L7 ZAEX
ERE L. ZERKTEREEAEE02 R/ LY 3
FE£L L.

F7o, 1991 FITEER, TEGFEXB L OBERS
BEXDO3IREREZHB L. EEXIIELBTET, K&
TIZERLMB A2 K 20kg/l0a B LY VB %
10kg/10a MEAE L7=. TIEEEXITRETET, X
UUEBBLUMEBEEZNENEER OEEHKAE L7
BEEREXE, TEMEEX ERAERIEL, ZoMic
SH17RH, 6 A17H, TH1THBXU8AITAD4

- 58 -

B, NK B (17 -0 - 17) 1kg Z i NBE L.
TE+BREOAHKS &IX, EEBIUMERZLE
L 40kg/10a TH 5.

FRAE LA 145 B OUNFELEE, BT 155 H DU
T H s X ONEBR 165 B OUUHERBIC ST, FEBRD
EWZ 1 ~3[E, 1EIZS& 1 #%Y 30 RTOTEIC
BEL, EFEICLEN->TRER, kE KPEA X
DEH) , e EEEIT-Fr—b) , BE (v
TARAT— T —TURFEWEG) , BE (Brix) , BRE
(pH) 3 L OB Fsa BIE L7-.

2. BB

1990 EDHAME R Ti, HEH, EERLORE
BICHBERENRD LN, FEX TRER KB
Sh, HIBERKEL, HEBLOEEMET L.
HOEIFBERIZE L AL, BERBAERTMHA%
154 ATEZIERXA 30 % THo7=DIZH LT, X
125 % Thov=. W% 161 B TIEEREN 25 %8
LU 128%THY, FIEKTENT (K 27-1).

1991 FEHFRICABRBICLHE, BEB LD
BB THEERENBD LN, TIEGEER TRENK
&<, WEBLUOHEMENR KT, HOSEIXTTIERE
BXIZEZ < BAL, EERFIIHE 144 B TR
BN 267 % Tho=0lIxt L, ZHEXIT 133 % T
Hotz. 1=, WK 152 B TIEEREN 133 %
L0 % Thoro(k 27-2). BIEGEXKIIHERIC
Lo TERARLN, HOMEEERITMHRE 159 BT
ERX DTN SN o703, HMl% 166 H TILBESE
XDFBNENoT- (F 27-3).

BENET L#ICBIE (S EMA L2 XL, HHE,
HeaR L OEENAREIET L TAOEBENERIZK
Motz Thbb, BOEEERIIHBORORET
IEFAE L ARD o 7o DITx LT, #E0S R 22 8 Il
BT 159 HIZ 33 %RAL, BEBITHOECILmFHE%
144 AHRAL, W% 159 BidiX 16 %MBHBAEL
7o (& 28).

)
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# 27-1. BRERIREENA =R T B ORFEWNEE B OMERAEICKITTER 1990 )

Bt R D RFEHE (g HE e @)% (bs) HEIE (%) pH Ao EERE (%)

W REAEAE 154 408a 1.018b 4.1b 2.8b 13.2 480 1.03a 30.0
161 555a 1.008¢ 4.7a 2.8b 13.0 469  0.98ab 25.0

AL )L P 154 411a 1.022a 3.9b 3.2a 13.8 466  0.38¢ 5.0
161 406a 1.014b 4.4a 3.la 12.9 472  0.56abc 12.8

DT BN ns. * ns. * - - * -

D5H 78, 6468, 7THI8H, 8 A2HOFEHICINKALARUT-0-17)4ERBL (7 18H, 8 2B
MRIE 2 ETE), #H#E, MEMKS 8 T 489ke/10a D FEUE (HALEE) O 2{FEOEE FiE L 7-.

2)" HEM *p <005 ns.HEERL.

DAL TRAL 7R ICFMB T Tukey D EIIC LY S %RETHERENROOLNLD.

# 272, BEIRBEENA=F T EAK ORELE L HOEREICKITTEE (1991 )

R B AR REE () HE e A (bs) HEE (%) pH Ao EAERE (%)

B FE AR 144 495a 1.004a 45b  2.7a 13.7 479 1.03a 26.7
152 529a 0.996b  4.1ab 24b 13.0 474  0.50b 13.3
$HE QL ER 144 489a 1.01l1a 46a 2.8a 13.0 481 0.53ab 13.3
152 478a 1.006a 39b 2.7a 12.3 464 0.13b 0
BN WEXE  ns. * ns. * - - * -

D RS BT, %, MBS 40kg/10a, U B 20kg/10a ZMEAE L, B (HAR) © 2 {580 L0 % i
L.

)Y AEM *p <005 nsoHEZERL.

DFE LM TR - ELFMTIE Tukey DFEILERIC L Y 5 U KETHELRENBDOLNS.

F 273, BRILEEN =Ry WK ORERE L AOEEEICRITTER 191 F)

wpl B R REE( HE M REEE (Ibs) ¥EIE (%) pH AoiE# HERR (%)

BREIFA . 154 995 1.014 4.1 2.9 12.7 467 0.3 1.1
166 511 1.006 42 2.8 11.4 469 022 6.4

AL 159 444 1.006 43 2.6 12.8 470  0.10 3.3
166 405 1.002 44 2.8 11.9 4.64  0.10 0

“SHI17H, 6 A178, 7TH17TRH, 8 A1THBOEBICNKILRK(7-0-17) kg B w FIEREL, K
DETIE, EHE, MBS 40kg/10a Th D, {E% (BAP) O2FBEOMIEEZ EiE L 7.

#* 28, BREAMIELBLEOBBP R =K T BK ORENELADEREICKIITTHE

ﬁ’%‘*%gf Ptk B ¥ RIFE(g) HE Hifh WA bs) BEE (%) pH Ao EIERR (%)
5

152 510a 1.014bc 4.1 3.0a 12.3 4.61 0.10ab 0
159 461ab 1.007de 4.2 2.9a 11.5 4.59 0.03b 0
2] 144 425b 1.023a 4.5 3.0a 13.4 4.77 0.03b 0
152 468ab 1.016b 43 2.9ab 12.5 4.66 0.06b 0
159 515a 1.010cd 4.2 2.9ab 11.4 4.68 0.23ab 33
55 144 466ab 1.013bc 42 2.6bc 13.2 4.83 0.46a 10.0
152 508a 1.011bcd 3.8 2.9ab 12.3 4.75 0.23ab 33
159 478ab 1.002¢ 43 2.5¢ 11.3 4.79 0.40ab 16.0
SEOAT WMEEXE ns * * * _ N * )

DSA17H, 6178, 7THA17H, 8 A 17 HOZHBICNKA LK (17 -0-17) kg Z Ft 7 FIZHEE L.
BT, %, MEAL 40kg/l0a THDH. EHE (ELHE) O2HFEOHELER L.

)" HEM *p <005 nsoHEERL.

3E UM TR > 72T TH Tukey DZEEBIZ LY 5 % KETHERENEDONS.
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3. # ¥
BRIZHEIZL > T BK ORERENFERT
7. BREBERIZEDAERLEIL, Vi ITTNL
OPMESN TV IPERTIRE LD Y, REE2H
A TELIIRMTILERHDY . H#K OEKE
BHIZB O THHBMET L2ET, BRIZKRERL
FAEEIZ EH LR, A OEDOBAENEL Ro-F
BlBAHZ b, RERTHHBOKT L-H@gIs
MR L7=& 2 A, HZOREDRENEML -
HBOFEDREERE L THLY T LRERNEZLN
TN T A AT TR T 0D g SREIREIEIC X > TEE
RMESERIE R, MABIZINT T LABRRE LT
OB OERRELEEEZLND., EBE) L IT

i3, RAFOERCNBER L INVV T LAEROK LA
DIERH N T T ARZITEET BABEBEDORA & DO
ICEHERBREIEDOONTEY, IV T LAEROLR
PMEWE BER EABRBEESRETH T S T Y
Fi, BRISEESRIZEEL 52, A EREZE
EBLiLbEZIOLND. &6, MIETHLMMILE
L0, 1 ~2BEDOE VK ELEEBLEY, #
R 100em LLEE BV EHBBENBRL THHROIE
ORENRE 2B Y Zenh, BREBRICL->T
ZERBROEE L I D LFHMRRCREIEK ZEHE
L, AOEORERFIEREZTEEZONS.
UEDZEMND, BHNATURAERT LI RERR

MEOWRIRALIZ S DERELHRTDHLEXLND.

HOHE HYHRADVEMN=-RUFTL ‘BK OHOEREICREFTESR

YRR REE L A OERE L OB, —F L
IONT =Ry b 20 00 Ry g i e
TESHMEIN TS, WFRbTF L EBOEE
DOERITIELS, IAT T LREZT Ao 40 5T 75 77000
LEBIHDEREDOREREREEZ LN T B,
Larl, EF 8K OREEXERBOEEZBH
IZ, =oAL N Y =2 o BAF R AL
EHETITO L, BOESABMULIBAETSZ LAHL
PSR T0780 KB, BOEIXREOKIIERE
BT 5183, THbbE{RRETHD 'Y N, ¥Aq
FHA = BBICEBRLETDHRALEL THHI L
Mo, BOECHEELMHTIHRVP/TEDLLE
ZbiLD.

AETHE, AOEELELILVY L, 4 MHAM=
B FLUDRIEMETHD1 T I Y
Bruasy s AARCEE (ACC) OBEEEZRETL,
TR EREDEIZ L 5B fERAEDBHIEEZ R L
7-.

1l ORLYVOEE

F1EBILIOE2ETHRICHALMIZLIEL DI,
BK RS VBT A LB OEDORENEL
B ENBEOLN. BHIC, RERKXEKADOEE
ERWIC, CoAHBE OV Y R P ORI~
DBATRIRE PR TITI &, OB L EETS
ZENHIS T ot B

- 60 -

I THRETIIREARTPO LY V0E LB
DIEFRA L OEMRRREF LT,

1. #BBLUVHE

1. DRLVYIR-XFORERGLEOER

1989 {2 28 4D BT 1 #EML, 2
HERI% L 0 2 BERERIE T ER O [ F 7 i e
HALZ, YRV YR—ZX b (BB GA 500
127 %) &1 RMY 30mg REICBRMALEL, &Y
DOAMZEQRE L L=, £, ZOEBREWITLT
1989 £/ 5 1991 EEE TH 3 FEM, H2HE - H4H -
ER D WCHR L=V EBREOEE 11 40
BK 1BIT, W% 30 BICEEROREEITY,
NG AFIBCBITHURVY VB EBOEREED
RfR A R L 7=,

I HIZ, 1990 FiZit 29 FAED ‘BAK 1 HEER
L, %46 BiICP_LVY > (%R GA» 3.1
%) @ 50ppm, 500ppm, 1000ppm &FiE%EREL &
OFTR I8 L 7.

%2 ORAL)UESREERTHS/oDTH

SY-LORRBGLVEOES

1990 ER L1991 FlF2F - F4H - ER 1O
o VB L EeE 12 41990 F) o ‘&
K1 BRI U, W% 30 BICEREMIZ Y
n7 7 - VMEITHHPP—-333 (A —
T A TN 215 %) 500 fEK (N7 b
Y — L DA 430ppm) 0> FEHA K 5 L O

M



AR EZR T 7.
EBRIBLIUOER2ICBWVWTER LY 20 B2 ®EE
AR L, WEE% 30 ALV INER £ T, BEOH
BREBEEZ10BHEBET, 22V THIE L.
HJEREIZONWTOREFEL, ERIBLIUE
BR2 L L ERRIZIT o2, F 0, INHENHOREE%
145 A, HEREH OMBEE 155 B3 X UUUERE O
WBA% 165 AEEM 3 ENZ /i), BRI L2 1~ 3,
HEAIC VOB YY) 30 RF OB
RESETEEICLVRER, LE, M6, HE,
PEE (Brix) B LUBEE (pH) DWW THRE L.
RR3. SRLYUR-Z I ORBERLENRTF
LY EZRIERRREICRIFT RS
1999 FIZKMBBEBERE Y ¥ —FEMIEEATICHE
FHaniz ‘BK o 2FELREPHA UL HEE 29
HO S5 A 21 BIZVRLY v _—R R ERFIC—FL
TH—IZ 1 R0 100mg FBE, & CTBRAM L. 0B
L7eRFE LR Lo < ORI R \OBEK & 5% /2.
WiBA%E 1S1 B 9 A 20 RICEELHNHEL, Fox
CHAEERGE LR UHETRERE, HOE, TA
DIRE, =FLUBIUOBILREREBLTRE L.

2. R

ER1. PRLYUR-X +ORBEHNBORE

1989 FEIIBEATREL, ‘BK OBEBIX 4 A
1BETEELY 9 ARN-T-. 4 AL EHTIENEE
XV 2CEL, 5 AL 6 BizRooEe, 7 AIxFLEN,
8 HE 9 AiIFmiRETho7=. LavL, 7 ALAITENRIE
DEEL Y 3CIED T,

BEABVMICREIIONRL Y =2k (GA 5:441)
ERANET L EIZED, BOEORANEEICRE
Ean. Thbh, HH4OGAERBOOMETIE, THHE

% 139 B OUIFERIZE W TAHEEERN 429 %, 6
BEEBEOURETH 353 %BLELIELRELE. £
D% 8 BEHENS 12 BE% E TOLRE TITRARHN
KL o fedy, ENTH 15 %DORERL LN, —
5, ELBRX TCIREL A EEEROREIIEDLN
Teinotz (X 42).

1990 £ = VBRI L K OWmBE% 30
ADREIL, PRV Y -2 MNERERMATH L,
Wb 100 HEHE TEAE LY BEEXENEL, B
ERKREFOHEMPELS, TOBRE L/ (B
43-1, ¥ 43-2) . 72, FELLIRERKRE Y,
REKELIVCRABESAFRIZET LR, &b,
HiAEENKE S, RAMEEINZ (X 44). BofE
IR 135 B O ) BROEREAD S A B ICRAENR
Do, HBR% 144 BIZIL 433 %, 154 AT 733
%, 164 HTiL86.7 % LIZE A EDRENAERIE
BThotz(® 44). £z, PRVY v _R—X DR
BRAUEIZL > TTAVERNPELISR L. =
NOORERIL, o 2FEMTLRETH- 2. 2B
45 [ S VBRSO (BK OREICTOLY
R— R NEBRANEL TRALELDERETAD
fERKZ R LT,

ULy (GA 2) BREPREICEALEZHAEIE
b, REH, LEBLOLHBEICEERENRD S
N, REERGVENTHEMETL, theEskE<
2o THRBMREZ N, HIENREL BRAELE (R
29) . 50ppm D{KEEEA S 1000ppm D EEBEETO
WTFNOREX THERENRD LI, VLY OB
BEICIERGI L TRERE/MM L. LirL, VXL
CYEIR DFHE AT LTI B X & FERIZ, BOIE
BERERIIERBE LR -T2 (F 29).

£ 29 VRVYUVOBAEENR=RVTY BK ORERELAOERAIIRITTEE
BARE REE LE e @EE EE pH A OB EHERZ

A FE (ppm)  (g) (Ibs) (%) (%)
REBA 50 459¢  1.014c 39a 29a 13.0 445  0.36ab 33

500 553ab 1.0l4c  4.0a 32a 13.0 457  0.43ab 10.0

1000 60la  1.015bc 36a 32a 13.0 4.69  0.70a 20.0
iR il 50 459¢  1.020a  3.8a 3.la 132 456  0.26ab 0

1000 449c  1.013c  4la 30a 132 455  0.40ab 0
4 L ER 507ab 1.020ab 3.5a 33a  12.6 4.69  0.20b 0
ST X o+ * n.s. n.s. - - * -

D ER% 46 HIZP XL Y > (GA s) @ 50, 500,

2)" BEM *p <005 nsoHEERL.

1000ppm D & AR % FER L OHHICHA L.

FCMTRZ S RICFEITIL Tukey DEEHRICE D S%ARKETHERENBD LN S,
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600}
oo 400
-
B 500
BiK
B o
2 4 6 8 10 12 14 16 M4nmW 2 2 4 6 8 10 12 14 16 AL
a ab b 40
al —
1.025} abc abc|
| abc =
o o
R 1.01s} < Bk 20
i
L]

2 4 6 8 10 12 14 1655&302 4 6 8 10 12 14 16 AL
SAFEEFENA G B AN

2 4 6 8 10 12 14 16 il

BE (ns)

2 4 6 8 10 12 14 16 MM
SLEREERE (BRI

E42, SR Y BN R T BK ORERE LA ERECKRITTRE
SRUY iz MR REEIZ 1 RELY 30mg BATL7-. W% 139 BIZRRE L.
F UIEE TR - - HECFRCIIAHIE Tukey DHEEBIZ L D 5 %/KETHERENRD
bhd.

11
100 g
z 09
0 E
~ 8
: »
® o
;1 60 ﬁ 7
& s
40 = 05
L M
20 E;J
0.3
0 e — 31- 41- 51- 61- 71- 81- 91- 101- 111- 121- 131-
30 40 50 60 70 80 90 100 110 120 130 140 40 50 60 70 80 90 100 110 120 130 140
NIBEAY NI A
R4l =hoFy Bk OREREORI E432 =ArFY WK 01 BY) OREREOL

1 ¥ Y OREREEE=REMHE D, — Dv/10days (mm/day)
1990 EIC E= A Lo B8R L, REITOE L.
IRV (@), 7T Y (A)BLUELE (B).
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154

AR AR
2 44, VRV Y VHMHENB =Ry B OREMNEEHRD
EREICRIZTEE

1990 = AHB LB AR L, W% 30 Ricy~LY
UAR—A MERMEIIC I REYUY 0mg BfiLi. IRLY &
(@) BLUELAHE (A) . WUHBBIVHUMEATRLR
STENFEMTIES B KETHERERRDOLND

K 45, N ABIETOI NV ) D REBERIZL > TRAELE
=R Ty KT OBRIEIR E T AV IER
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K2 OSALYUEAHBERERFTHS/VDT
SV-IVOREHRGLBOER

1990 HIC B LB L “EBKT O 30
HOREZ/Z7 a7 85—/ 430ppm i§ & BiAf L el
L7-fER, W% 40 DEE COREOMBERKEL
XD o2, W% 100 AURBRIESEL o7
(B 43-1, X 43-2) . REESHARI JOBEEIC
BHEBREZEZHRLNRD 12D, HEITRCREN -7
(= 46) .
HOFEDFEEIZIIAERRENRD LN, S/ a7 b
TV = VB ko TREICHH SN, Tbb,
HOERIERORARITRMMR 154 0T, HELBXH
20 % TH-7DIx LT, RNrva7 b7 Y —VE
KT 6.7 %L bimot=. X5z, W% 164 AT
IFEEABER Y 429 % THhH1-DITH LT, R~z y
Y = NVALEX TIL 8 % EBEF IS (X

46). TR S OFEEIE, 1991 E L F UHAEIZH - 7.
RR3. CRALVYUR—ZAFORFERGUENTF
LY ZBIERRREICRIITER

INFETOERMERLFERIZ, OV =k
ORFRALFIZ L > TREENEML, HLELMRE
MET LT, AOERBLOTAVENRE BET DM
MR L (3% 30, # 31) . EH, AOoEEBS LT
FTAY BRI AERENRRO LN

TF LU URARIT, YRV UCVABEEET 0.06
u L/kgF.W./hr Tho7=Dizxt LT, HUHEREETY
006u L/kgF.Wihr TEMBEL A LN o72. ZEEER
FRAEEL, VLY SERET 6.6mL/kgF.W./hr
ThHholtoizx L T, BLBEBRETYH
6.2mL/kgF.W./hr TlZ & A EZETen -7z (K 47) .

0.07

0.06

IFLoRER uL/keFN M)

—

SALY VIRER

0.05
IRILER

&
=y

*
=

Bb XS B ol/keF W )
&
N~

*
=

URLY VRER

LR

(47. PNV Y B =RCF Y B
REOTF L2 LRI ARAEIR

135 144 154 164 135 144 154

AM&RB M AP E M

X46. /a7 NSV ADORESMN=R T EK

DREME LB OEFBEIIRIETE

” E B

WBR% 29 Bty XL Y N —2R R
100mg % SAFIC &AM L7,
WBE% 151 B> 9 H 20 HICHAE L /-,

1990 FEiZ =B L =& MR L, W% 30 AXo
7 R TV = ® 430ppm EEFEEIZBA L. Sra T b
SY—N (@) BLOEAE (A) . RIUEABIUTRL
FER TR ST LT T 5 KETHBERENRD

LND.
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# 30.

DORFENHEICRITT 8

DALY LD RRRALHEA =R

AP REFE (g HHE  HE & (bs) B (%) pH
D P N 529 0.984 4.8 2.46 11.8 4.77
4 L PR 510 1.008 4.7 3.14 13.4 4.76
-4 7 n.s. * n.s. n.s. - -

D% 298D 5 H2L BICY R LY U R_R—ZA h2EFIC 1 EY
2) % 151 B9 20 BiCILFE LHE L7-.

FEHEGRAT L 7.

9 100mg

3NTHEM  *p <005 nscHEERL.
# 31, URVUCORMBHAOLUEN KT CEBK OROIEL

TADBECRITTEE

B HO%E FASY TAD FTAY
SLER ReAERR (%) BHERR (%) B EERE)
CRLY L 24 100 80 2.6 100
4L B 0.2 20 0 0.2 20
t-FRE * - * -

DA% 298D S A21 BIZY XL YA~ hEREFEICTRESEY 100mg

RESBAM L.

N FEME  *p <005 nsoHEERLL.

3. E®

A% 30 A B8R RFECTSLUY (GA: 4 1)
BT D E RERRSE L REESN, BB IO
EPME P LHEBENKRE oo T, AEAMMEESH, &
DRENSL RAELT. D, EoERIE FTUONL
U ABEAE R & BAENHEEIIE o7 mIET b
FHROFEREZRE L TV 5.
INFEFTIRVY U ELRDEREDRREBHRITHAS
MZEN TRV, MREESHEEAHEICERMT D
BRERERERH S VIO ERLET D L,
FRADERCRABMREZIND Z LITEY, BOED
RERPREEINTZEZEZOND. =TT Hit
27 CRATE 4, 6 BL U 8 BRIV Y A ALM
L7-fER, MlafklMiaoRExn@gmersz . £
72, RIL=hr o TORLY SEORER, RAHM
JafgAssEm L, MRankE{2nL L biz, AN T
AfREREEINZ BERSHD. 36, 4
27 BLO CEK TILM®% 30 REYCA~LV Y %
REIWMIEET D L, REORRMEES N, KNSR
£5.
I HIZHDENRKE LI REORKNMRKICIE, UL
UVEIEN S EENTVDB I LWL MIENT
WHT e ) I THE AN T LARZICE DR

)R 151 Ho 9 A 20 0 ULHE L

CHBBLICEMM E LTHERLTWD Y,
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AL,

EOLMMEETHLEL — Y FOREIZIZ, TR
BEFOBEWIANLY U L RANHEELER Lo
WD EOWRENDHY, UL v EARRERAE
ORI TN 5.

AFBRTIE, 8K ORFETMEHRRE 30 Hicv~ v
U oAEBRERET S T N — B A LT
LA, HBOEOBENBEFIIIH ENTZ. RELK
1L, TR 40 BEFE TOHMORERK AL <
h, BATE 150 BEE CIIMaES NS, ENE
VDT & GBI ST, MR - AR
h, ‘BK TRIuT TV -ARBIZ L5 THR
MHZADIERAEZIIET 5 Z LN TE, ZL TRV
WOMMTIHEHHBECREEREZIHIT 2205,
FIEORE OB T ¢ B DRE R A DI RE A &
e, fEkE% 80 HOMLEM L nNELTWAS. F
7o, BEL L CEBK UL UAREKRAES
MEHEDEREZIMET 2HREIEVLREL TS,
EbiZ, Voa ‘FUY R TERETHEZD 2
BRBICAR 707 b T — VR LRER, I
ORAFEL IV T LEEBNEEY, IFETOE S
— Yy MEOAPBENRBD LY LORERHD.

IR E LD, REARVIMTOY LY T
RAMBOIEREZREL, REOEBEFOD LI



Lo THOEDRELYRETS. —F, PNL Y4
ERMEERIOR7 a7 S —ME oS R mE L
e, HBOERDREEBRML-bDOLELZLNS.

IRV Y CBIZ L 5 THOEB LT A D FESA
BIWMLER, =F Lo BLRERER I
EAEERB ORI, LER-T, UYL
WCEDHBEBLI VT AV EREOHEXTF L LH
BIZEb0ER>EZLNR. B, KAEROKR
BRALEERTORETHEDT, UL Y ~i—
A MUBERTF U RAECIERIZRITTHEL L
MICRET 2 o0i2iE, REAFP BTz FL Y
RIBLRFORENBLETH .

PDEnzZ Xy, REAEMHY, >F 0 #HE% 30
AEO ANV Y AAFITREDEKRLHE AL R ET S
ZEIZKY, BOSEOREEFBRELI-LEL LN,
Eo, PRV UELSRBERITHE s e T RS
—V k% 30 D OREICEANETD L, ELL
HOEDRENMH SN, NODERNS, O
SERAIIRELAEUHO UL U L ALH L R %
iZhadLEZONT.

F2fi YA bha=DRE

AEI TN Y o9y K DRERK L RHAE(E
H#L, ZOEOREXRTHZEEHALMNITLE.
HOEFIREORBBRIZBIT 2BH, T4bbEl
BRTHDHEEZEZLNTVE 'Y —F, %4 +ha
=VIFEEHET AT LR EENTELYY, &

)

DIEDOREZIH T ODRBEHETEHLEZOND.

TIT, FETEHA b IA =0 DBOERAIZRIT
THREERI L.

1. MEB&UAE

1990 SIZHAKIRREZHBRE (KIRBRBEERIT 7,
HT) ICHi S 8K OEEE 12 FAR AL
7o, BHEESA T A2 CEW, 35 BICEX0.1m

DE=NTHBLKRE S~ 7 CICRELTMR L.

TH2RIZE=ABEREL-. 4 A 25 HOWME%
30 BIZHA bAA = BRREREHE CHDLERLY
BT xz=anlE 0.1 EIr 7 Ay MNER (BF
FEE) D S0 EHERK (BALzar7z=anr Dk
FEIRE 20ppm) & REICEBR THEEMAHLIZLE T+
S L7, BEFNIMA L hot-. BRI

- 66 -

MEEL, F—HAICELEXEZHRIT-.

WAL, WBA% 144 B(8 A 17 H), 154 BR LV
164 B O 3 BIZATV, 1 EICHE KK 30 R HEE
WCERRL, REMEIIEEICI Y RES, LHEH, HA,
MR, WEE (Brix) BLUME (pH) IZOWTHEL
7-.

2. #%

FA b A =B EREHE CHDI I a7
= =200 20ppm IR % #R% 30 B OREICEBA
THREN, RESE LA EREICRITTERESX
48 IZ/RLT=. R ZuNT z=an O RESRGL
BICE->T, REMEBLUOAEREICEEREIZ
BOLNRPoM., L, RERIZELRR LY
40 giEML, HMAMEOHMARLLHME SN, Fi-,
HOJEDFEAY, FHHFIEETIZELPRICH LT
FWER &L HIT S0 BUTOMICIE SN, B
FR% 144 A TIL, BUFEXD 0.13 THoDITH L
T, SR TIEL 003 Th Y BOEENE LI H
otz ¥, BEERBERILEEE 154 B TIIERSL
LNRM-T27, HBA% 164 B TIRELAEK N 20 %
Tho7DIZxt LT, WX T 105 % Thy EE
RORENMEI S e

3. X

FA A =TI EET @& H 20 .
—Fh, BOERREORBBRIZKIT S BH, HF b
BRBRETHLLEZLNTVEDOT!Y, HOED
REZVILTO2DRPB/CEDLLELILNR. 72
T BK OBROEREICRIETHA P 0
Bt LR, YA b= BB ThHEHL
ZuNT =20 DREBMCL > TRERKDIE
S, RBPIHENT, BOEORAENMH SN
oo ARGV L, R B TARYA ML
=RITHERIALT I/ 7Y (BA) @ 100ppm
WA 2 ~ 3 BM%ICRERELET S Lk »
T, RAFTOH LT LEBENEML, HiENE]
SR MEL TS, £, BE EAR (%
)1, AT BT oL ORERL O IRREE
@ 2ppm ~ 10ppm #K % “EK OMPIHICEMA TS
LS THDEDOREZNH TEDL Z L 2B LA
LT3,

UEDZ G, A M IA = FiEMEL SR
a7 =280 20ppm KK ZiHEE% 30 AR



FIZHMT DI & Lo TRERRIMEES L, RN
MK SN THIEDFKENMB SN D Z B LT
otz LiehioT, YA FhA = Fef MY

DT LILE o THDEDOREEILTEDLLDEEZ
b, ERLICHT TOBENRERELSK I LK
T OMERDHD.

w o
S o

BE (ibs)

BERE (%)

&

~

144 154

AP A

144 154 164

AR BE N

X 48. HKArZuanrdzmanrOREBHN=FFL B
K OREGELEAOEREIIRETES

P AmBLEEAERRL, SArZ el T om0 rd

20ppm i % WB% 30 HICREHM L.
oy (@) BIUOEAE (A) .

K/l z=a
RUERBLUORLUAEHR

TRESTEXFMTIE 5 Y KRETHERENRDLND.

IFLUNBYETHD1—7
T/ -von7Fany - AR
v (ACC) e

E I

TFLUIMRRARALELE LT, UradRe vl
77407 v I RBREORREFZEST S, £1-,
TF LB EICL > THEREND. =F L D%
HEME, WMoREMS, REOMBMEE, EOE
W, HE, BROBELEZICRY, HHOEEFR

REEL~OMNEE L BEBICBAbTWE*Y . 1,
TF LU EBOREEEOERIE, =k Yy B
AR TRy gt A T TIE XN TN D,
WP B BOREEL TF L o OEIRITIELS, AL UL
KA A T TR T 0D b L I BOREREDE
FHRO—2LEBEZHN TV,
TFLAATL—T I/ - ruarasnry s ARy
i (ACC) #RIBEE & L THER SN, SR BRI
L7=AC Clatkx is T F L iR 227 .
£, ROBEILLABENAJERED—BERELE
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ZHAITVD Y A%, HEKALEIC X - THRIZ ACC 23
FHL, MEHTTFLUNRETD 4 2 L2
HEINTND.

ZOEIIZ, BK OZERER, =FLLL
EHELBGERS L L ENTVWAR, ZoRBEEFIT|
TR LRI T RWY, 22 TAEHTIE, =F
VODRIBEME CHDH 1 —T I/ - v rasasy .
AR (ACC) & ‘B REICWUEL, BE

EECREME L HIERECRIETHELRI L.

1. WHELUAZ
WEE 1. ACCBANNNRRBR LA OEREICR
EFTEE

1989 I HAMREZRBRE CRKIETRERM R
BT) 2N Bk 0 28 FAREHRL, &
BA 2 BRI & 0 2 AMEE T 16 BRl%ET, £
o BT O 17 FEAEM A SR U 18 BRI, £
NZH ACC500ppm K & RELEICEHZRT 1 40
10mL #UAF U7z, (B EALICER 21TV, [ —RiPc
AKX EZRT. WBX 4 A 13 B Tho7-. 8 A
28 B (BT 137 B) (CREEZFQLEIX 20 B
WL, REREB L O EREBREL TIEITHEST
REL-.

RER2. ACCOHRMBALENERICRIZTES
1990 R4 "B’ D18 FAER AR L, HH% 46
Hi{Z ACC500ppm # % 1 R¥ Y SmL #Ai L7-. ALk
BIIERU L RBRERFOICHIE L. BRIIRE
20 fEIZSVVTALEET% 10 A IR THEER L BB % ) ¥
THRIE L. iz, % 154 BICAEKX & EATRK
DREEHBRL T, EEICL> TRENE L LER
EREARAE L.

- 68 -

2. #£8
KB 1. ACCHRARUNRRABLEADEREIZR
FTeR

ACC500ppm D{iiBH 6 BB HMEIIE L KR %8
Rl BREGNSTHEBICHELS, REIRDL,
TaLIERERINT, RaTHo7-. £, BE
PEERELET LR, &6, BFoREIREL,
REBMFHENDRL, TREBTF NS, o7, Aidik
b 40 %L B RBAE L. B 8 BREIZAHE L FEE
ORERTH-oTM, BREIRDOLRT, REBOLH)
BREMoTz (F 32) .

Wb 8 A% E TONMCIRAEBICREEENISL,
RRBEENBKE o725, 12 BREI% U Tt Ha s
DEBIZREL LY, BEEMETLTHRBANEES L
7.

FHOFEDFEA TG 16 B LU0 18 % O RLERT
DIWHTEN o7 (£ 32) . 7B, K 4912 ACC #
PRI L > TRA LI=AEREZR L.

ER2. ACCOHRMBALENEZRICRIFTES

ACC B 10 ABIZITHERBA LN, FD% 30
AETERNBEL 0N, BREEREIT 708 %Itk
AIE. —F, BUBAR TEELERRHELNR N1
(X 50) .

REEXRIT, AP 10 A% E TITRERESHML
oty (RERBOT—FITHEWE) , 30 BLIE
IITEAE E ZRARCIERLE (B 51) . REE,
HEBLOHEEICABERENRD SN, BB
IR EBEREZL LN ho Tz, oF » BERITEL
HOD 60 %BREL/NEL, HAENPKEL T, HEL
EEMMELS, BB SN, £/, BOEORE
BABE TRV ELRROK 3EEN-T2. 51T,
REBIHIIEBLEX TR 50 fThoTmDORLT
ACC BAKIZ4SETH O D ipnao7- (% 33) .

et

—

-yt



# 32. ACCS00ppm {EiK O R FEHA A =F o+ B ORENLEL
HOERAICRIT TR

ACC #% A7 B I REHE (g HE Wit FEE (Ibs) AoE#% HIERZE (%)
WP 2 1% 465abc 1.032a 3.2bcd  3.6b 0.2a 10
4 423bc 1.036a 3.0cd 4.5a 0 a 0
6 165d 1.006b 3.1bed  3.1bc 1.0a 40
8 365¢ 1.034a 2.9d 3.4bc 0.2a 5
10 475abc 1.029a 3.1bed  3.3bc 0.3a 13
12 505ab 1.025ab 3.4bc 3.1c 0.5a 15
14 437abc 1.030a 3.4ab 3.2bc 0.2a 10
16 523ab 1.025ab 4.1a 3.3bc 0.6a 25
e AL PR 536a 1.033a  2.9d 3.5b 0.1a 0
18 457a 1.025a 3.9a 3.0a 1.2a 38
e AL P 482a 1.028a 2.9b 3.2a 0.4b 10

1 728 B R L7z,

H) (e LRE L.

BUZ LY S%KETHERENRDOND.

2) Y17 EARB AL .

3)8 A28 B (7B 137
4)[E U TR o /- S CIEHIE Tukey 0O % Lt

X 49.

REERE (%)

X 50.

80

[~
)
T

o
<
T

[ ]
<
T

ACC500ppmiE D R EBF TRAE LRy B OLofER

Q/C%ésoowm BWOREHMMN =K T
29
B % 46 HZ ACC500ppm ik % 1 £% Y SmL #fi L 7=.

10 13

!

BLOERNm (A)
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[ ]
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15 20 31 108
REHAH

BKT DBERICRIET
ACC # A (W)



100

E= g

BREHERE (mm)

[ ]
<
T

0 1 ). 1 1

1 10 20 30

40 S50 60 70

80 90

nmik AN

X 51. ACC500ppm D REBAN=F >+ ‘BK OREEKRIC

RiETE

#iBAt 46 BiZ ACCS00ppm &% 1 R4 Y SmL B L. ACC B

() BLOERM (A) .

# 33.ACC DREBAUEN =KL T ‘EBK ORESHBLLOEREIZRITTE

. REH(p) E HE EE(Gb) HE (%) pH HAOEE HEERE (%) REETHK

ACC #7279
AL 467a

1.008b 3.9a 2.7b 13.0
1.020a 3.5a 3.2a 13.0

4.63 1.00a 28.6
469 0.37a 10.0

45+ 18
51+ 18

1) B % 46 B2 ACC500ppm % 1 ¥ Y SmL #A L 7=,

2) bR 154 BICFRE L.

ECHMTRR>TELFHE TS KETHERENRDLOND.

3. #E

TR 6 BEIEOREREVNHICT ACC @ 500ppm
WA TSI LICL > T, BEEXNELLLSEDY,
RELAPBEZIETLT, KBRENSIBEL.
7=, B 16 8RB L 18 BREIE ORBRNZ BT
% ACC500ppm & DECATIRIZ & - C, MBI L,
RAEENMET L TRAMNMEE XL, AOENFEL
7.

ACC ODREBMICIVZFLUNEATEL O M
BE L F L ATROFZEELE L, MIgEE s fFEE
FOEMEHE LZEZLNDY . —F, KIRQLH
RIEHRCBLOYRLVY EE L EBK OR
PHIEDOFZ @S L, H U v AL AL BRLTS 2
EBHLMIERTVE? . LEdsT, =2F L
WL DEOEBENET I LI LT, MRSy
NME F—=ARR 7 —R g ERER LT, KERKEE

- 170 -

LizéZEZbNS.

EK BRE~AOTVRCQEIZLYBOEOREA
MWH LN 220 Y oI THRE UERBSHREEIN
TWB e e g e KB K o TIRIC
ACC BEML, M EMTF L UREETL 0 2
LD, ROBECLIBENH IERED—EHRK &
EZHNTWS'Y | 2ok, AOERZFLY
BEEBII> TRAETEEEZLNTVD.

LAL, F2E- -4, FIEBLUVE6E-F
1HTHOMNMILEL DI, AOERELZF LU
ST LOHABRZBERIEEA LRV, Tibb,
FITF L RICEDREOHBLERY v 7 ZHA
WMHEIZ LD BENRBEL, =F L UOREBZDI -
7, PR B TRAESTHOICAEILS
KBELERNGZF LD EITID -T2 £,
KT DBROERAELETF L EOMRIE, HOJE



BEETDHILIZL - TRENBRLERYVF L&
B E DM, =F L BOEOBMRITERERN MR
KL, ZRMLb LT 28ELHH Y. &
HiZ, BV L, =F L AR RREEED S
=R F U REESHOX A TITERL, = F LA
RERTF L AREER (EFE) EHEEHDEDE
ALRTVERE S IBEESENZ EEREL TS,
INHEDIENLZF LU LR OEREOHEFRIILT
LHB SN TRN.

7=, W 6 BE®ZOHRBIZIKIT D ACC500ppm
WOBAMIZ L - T, BREMFROIIHMLEZ. =&
FoTiE B CTHEHEER (RYER) »EHL
NTWBED, ‘8K TRAHEERIVRONOT,
ACC BB Lo TRAE L= FLUBNERED

-7 -

RLIELEZDZLENTED. = F L UTHEDHED
BDEFEL, HROBRBTERTIREI=FL
ERNBFELVIENMONTNS . Lhl, =F
VB L AEEREILT LLERARVE T OIRE
L&D b, TFLUEEROBMRITIES
ICRFPLETHS.

Pz énn, ‘#K RE~DHERHD ACC
BAx, BMERESI&EIL, E70M 16 AL
O 18 B ORRBMEROBAIL, AOEDORAE
EMETAHZEAALMIRo. LrL, =F L2
MR CBK OB EREDEEDF | &L D HITHA
HEMTHEARL, AOEETFLUOBERE X LICKRE
TOHULENRDD.



“w &

=Ry CEAKT L, BMOKES REEBRIEICE
WT%%&EWWt,%Kﬁgwﬁg%H%KHEQ
TOoTCERERFORT L HETHB.  BK |
HFURED V— 14 GAXNE) 2HFF o
o NE ERELTERINIZY LaAnsn,
HFF LV EE TV ORFEMARDENLRT ViTEEN
P REMASOEITIREMAH S . £, F
WICE > TRAICEREETH D “BoER” P M0
BAEL, RERBEER->THD. L 8K A
AR R HIOGERTER TRE AT S T LT
FoTHAELIEDEEZLN TS,

=R Fy AR 1, EREICBWTHRE
BRELCTVRETHY, EEMOLBRECiIAT
EMHENTE . NFE R NER R ELOEN
FEALLTWEREE, Whd St o#%RT
HD. RiE - KV kR, TRRRICEE SR
=R DORBOLERERIT 27 %ERETDH
Zoxt LT, ‘TRl BROEFOMLERLRR
EFELULATEEETIE 72 % LHEFICEHNRERT
HB. EHIT, BEMBORLAERERIT 20 % TH
Lo L CRAREIT 77 % & BARRIT Y B
DEENEZ . REOEKLHVRARLTERELEK
THHZ, TR 2ROIGER TRE R KT
TAERBADFEDORERNEE -T2 EEZ BN, HOE
HAEROERBD RO RENWEEZ LGNS
VoaThRIZT U vy REPLE LTEZ0%RRD
ERRICOEREN SV ERHALNIEINT
BY, BOWEDEL OHSITBEHNERTHD LW
2B

LML, AOEDORAE, FRCEMB LOMEE
HIIEBIBEC L o TERALNRD Z E N D, BIEH
BRIEND TR, BEREERHOEELREWVT
NEZOLND. TITRRRTIE, A OEREOHE
BIBHIEIE R HESL T B 7201, FEFEIN & HDIEFRAED
RO & Rt L 7.
HOEDREIREORB L BHELREERHD Y
ZEND, HROEDRERHRCHEMEZE LT L

HIC BK ORBFEERGI L. 72, oK
BIZLANTARIECTRADEORENEL B &
b, T ARE T ORBERE & AOEREOBE A
Btz &5is, AOEORAEFREMICEE L

-T2 -

2 R

RF D 2D T, BB THOEMBR B L
7-.

K OHEERAEIIIFEREENLELND Z L
o, RBEREEELREREHLLEBZLNADINT,
B E HOFERAEICRITTRRER DO ELRFL,
FRIXOERERARZ. £z, 7 A~ 8 ANBKR, £
N, BABOKEEIZ, £330 ARG THORED
BENRE ALNDZ Enh, KIERCEIRIE ONIIE B
%E%t@ﬁﬁ%%ﬁ%:@ﬁbt

B TR BAOEDORAEEZBERICHIE L X
9&#6% , BICHAERHMHER, %%M%it
ii@%mﬁﬁﬁ I DI S ORI E
@@é%%6m_tfk<_&#@b1§¥f&m
INOOEFREBRMERERFHET CICERICE VBRETL
7=

B OHIEFEICL, BEORRS 20V ROBE
HIZLDROBEE> °% 10V, AT LKRZH 0D
BLOmF LA 2 BARESEESLTND
ZEDRHALIZENTEY, FICzF L BELILY
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Studies on the cultural factors

which induce the occurrence of watercore

in Japanese pear ‘Housui’ (Pyrus pyrifolia Nakai)

Fumio SAKUMA

Summary

Japanese pear ‘Housui’ (Pyrus pyrifolia Nakai) was
bred in the National Institute of Fruit Tree Science
(Ibaraki, Japan) in 1972. This new cultivar has many
excellent characteristics as fruit, i.e., the flesh is soft and
juicy, texture is fine and sugar content is high. However,

‘Housui’ tends to produce watercore fruits probably due
to physiological factors occurring especially in a year with
a relatively cool early summer. The incidence of watercore
fruit was also high on the trees cultured in the greenhouse.
In order to prevent the occurrence of watercore in
Japanese pear cv. Housui by improving its cultural method,
the environmental, morphological and physiological factors

causing the occurrence of watercore were investigated.

Chapter 1. Ripening characteristics and
symptoms of watercore

The fruit at the optimum maturity stage in the open field
showed a ground color shade value of more than 3 on the
color chart made by the National Institute of Fruit Tree
Science (Ibaraki, Japan). The optimum harvesting date
was about 145 days after full bloom. Even at that optimum
stage, however, watercore occurred in 1988, 1989 and
1990. Especially in over-mature fruits, which had a color
shade value of more than 5, the incidence of watercore
was high. In the greenhouse, maturation of fruit was
delayed several days than that in the open field, and the
incidence of watercore was high in fruits which had a
ground color shade over 3 and were harvested at over 150
days after full bloom. The optimum harvesting date in the
greenhouse cultivation was considered to be about 145
days after full bloom.

The symptoms of watercore in the fruits of ‘ Housui’

mostly appeared near the skin, and around the main
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vascular bundles of the core line (petal and sepal bundles) .
Cavities developed in the areas with severe watercore
symptoms, and browning was observed. Sclerenchyma
cells were found in watercored tissues by the observation

using a scanning electron microscope (SEM) .

Chapter 2. Relationship of maturity and
the occurrence of watercore

with meteorological factors

The harvest date was closely correlated with the average
of the minimum temperature in April, the average of the
maximum temperature in August and the duration of
sunshine in August. The number of days from full bloom
to harvest were closely correlated with the cumulative
value of minimum temperature for and the cumulative
amount of precipitation for 60 days from full bloom.

The common meteorological factors in the years when
the incidence of watercore fruits of ‘Housui’ was high
were a higher temperature in May and/or June, and a
lower temperature in July and/or August. The number of
days from full bloom to harvest was shortened and the
harvest date was hastened in the years with a high
incidence of watercore. Furthermore, the specific gravity
decreased rapidly during the ripening period. The
watercore index, i.e., normal(0)~ severely induced(3),
was negatively correlated(p < 0.05) with the specific
gravity and flesh firmness.

Low temperature treatment of fruits with cool water
caused the specific gravity to decrease and water-soaked
fruits to occur. However, the effect of treatment on the
occurrence of watercore was unclear.

The effect of high temperature during the early period

of fruit development on the occurrence of watercore in

ey



‘Housui’ fruit was examined by covering trees or fruits
with polyvinyl chloride film during the early period of
fruit development. The treatment induced heavier fruits
with smaller specific gravity and higher incidence of
watercore compared with the control without the film. The
incidence of watercore was especially high in the fruits
covered with film. Watercore was the severest in fruits
covered with the polyvinyl chloride bag during a period
from 90 days after full bloom to harvest. The ethylene
production increased when the fruits were covered with a
polyethelene bag. However, there was no significant
difference in the carbon dioxide production between the
fruits covered with a polyethelene bag and the control
fruits not bagged. Thus, the occurrence of watercore is
considered to relate not only to the exposure to lower
temperature during early summer, but also to the high
temperature during the fruit development.

The effect of decrease of radiation on the occurrence of
watercore in ‘Housui’ was examined by shading the tree
canopy. The fruit development and/or maturity were
suppressed by the treatment. The fruits in the shading plot
had a lower Brix and higher acid concentration compared
with those in the control plot without shading. These
differences between the plots were clearly seen in the
second year of the treatment. The occurrence of watercore
was suppressed by shading the tree canopy. Thus, the
decrease of radiation was conclued not to directly increase

the incidence of watercore.

Chapter 3. Effect of transpiration
suppression on the occurrence

of watercore

Effects of suppression of transpiration by polyvinyl
chloride bagging or by spraying with 10% wax( an
anti-transpirant) or with 500 ppm abscisic acid on the
occurrence of watercore fruit in ‘Housui’ were examined.
The fruits covered with polyvinyl chloride bags containing
20m! water from 30 days after full bloom to harvest
mostly developed severe watercore. The fruits sprayed
with 10% wax, a transpiration inhibitor, also became pithy,
had a lower specific gravity, and exhibited more watercore

than the control. The spraying of 500 ppm abscisic acid

had no significant effect on watercore occurrence. The
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ethylene production of fruits sprayed with 10% wax
increased relative to that of the control fruits. However,
there was no significant difference in the carbon dioxide
production of fruits between the fruits sprayed with 10%
wax and the control fruits. From these results, the
occurrence of watercore was considered to be correlated

closely with the high rate of transpiration in the fruit.

Chapter 4. Relationship of the occurrence
of watercore with the soil

condition and the tree vigor

The soil condition and tree vigor were investigated in
103 orchards in order to find the factors related to the
occurrence of watercore in ‘Housui’ . The occurrence of
watercore was closely correlated with soil conditions, i.e.,
watercore was less in alluvial soil orchards where water
was logged for a long period, and in water-rich volcanic
ash soil (Kuroboku) orchards. A positive correlation (p <
0.05) was found between cropping fruit load and the
occurrence of watercore. Watercore occurred more in small
and over-ripened fruits. Conversely, abnormally big fruits
also developed watercore. The incidence of watercore was
correlated with the number of leaves per unit area, the
length of current shoot and the number of reserved
branches.

Effects of leaf defoliation (summer pruning) and fruit
thinning on the occurrence of watercore fruits in

‘Housui’ were examined. Leaf defoliation treatment
significantly reduced the occurrence of watercore fruit.
However, at harvest, the fruits in the defoliated trees were
smaller and had a greener ground color than those in the
control. In addition, they had a lower specific gravity and
soluble solids concentration, and firmer flesh than the
control. The trees in which the fruits were thinned
excessively, leaving only 2, 4 or 8 fruits per mi of canopy,
had a higher percentage of watercore fruits. The fruits at
harvest in the treated trees were larger than those of the
control, which had 12 fruits per mi of canopy, but had
lower specific gravity and greener ground color. Watercore
occurred especially around the stalk cavity and below the
skin of the fruits; these symptoms were similar to those of
fruit produced under abnormal climate conditions such as a
cool Thus, watercore of ° Housui’

summer. was



considered to be caused by a higher source-sink ratio of

the tree.

Chapter 5. Effects of soil water condition,
root pruning and excess
fertilization on the occurrence

of watercore

Effects of soil water condition on the occurrence
of watercore fruit in ‘Housui’ were examined by
flooding the field and forced drainage. ‘Housui’ trees
planted in an ill-drained orchard yielded fruits with
watercore. ‘Housui’ trees flooded the soils from July to
harvesting date yielded smaller and more highly matured
fruits compared with the control trees. However, they
yielded watercored fruits almost to the same degree as the
control ones. ‘Housui’ trees subjected to forced drainage
yielded fruit with severe incidence of watercore compared
with the control trees at the treatment year, but the
differences disappeared in the second year after the
treatment. Thus, the occurrence of watercore was
considered to be correlated closely with a sudden change
in soil water condition.

The effects of root pruning and excess fertilization on
the occurrence of watercore in ‘Housui’ were examined.
The trees with pruned roots yielded smaller fruit with a
yellower ground color, smaller specific gravity and more
mature fruits compared with the control trees. An increase
in the incidence of watercore was observed in the first and
third year of the treatment, but was not clear in the second
year. The trees fertilized excessively yielded heavier fruits
with smaller specific gravity, smaller flesh firmness, lower
Brix, and higher incidence of watercore compared with the
control trees. The incidence of watercore was especially
high in the trees with less vigor. Thus, root pruning and
excess fertilization were considered to induce the

occurrence of watercore.

Chapter 6. Relationship of the occurrence
of watercore with the plant

growth regulators
The effect of gibberellin(GA) treatment during the

early period of fruit development on the occurrence of
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watercore in ‘ Housui’ fruit was examined. After
gibberellin (GA s...:) was sprayed on the fruit surface
or applied on the pedicel 30 days after full bioom, the
fruits became heavier, and had a smaller specific gravity
and flesh firmness compared with the controls. GA
treatment also led to the greater incidence of watercore,
especially when the treatment was combined with film
treatment. There was no significant difference between the
GA treatment and the control in either the ethylene or
carbon dioxide production by the fruit. The fruit sprayed
with paclobutrazol, a gibberellin inhibitor, at 30 days after
full bloom significantly suppressed the occurrence of
watercore. Thus, the occurrence of watercore was
considered to be related to the gibberellin contents during
the early period of fruit development.

Effects of spraying of forchlorfenuron (cytokinin) on
the occurrence of watercore were examined. The fruits
sprayed with the forchlorfenuron at 30 days after full
bloom were heavier and had a lower incidence of
watercore compared with the controls.

Effects of the stage of spraying of

1-aminocyclopropane-1-carboxylic acid(ACC) on the
occurrence of watercore in ‘Housui’ were examined.
Spraying with ACC promoted the maturation of the fruit;
that is, the ground color became yellow earlier, and
specific gravity and flesh firmness were lower. Spraying of
a 500ppm ACC solution at 16 or 18 weeks after full
bloom caused severe watercore, whereas that at 6 weeks
after full bloom caused excessive dropping of the fruits.
These fruits were small, firm and smooth, and they had a
green skin color. A cork layer was not formed. The seed
development was inferior and most of the seeds were
empty. ACC-spraying at 6 weeks after full bloom also

produced water-soaked fruits.

In conclusion, the optimum harvesting date in
Japanese pear ‘Housui’ (Pyrus pyrifolia Nakai) was
about 145 days after full bloom, when the fruits had a
ground color score of more than 3 on the color chart.
Watercore occurred severely in over-matured fruits
which had a ground color score of more than 5 in the
open field, and of more than 3 in the greenhouse. The
common meteorological factors in the years with a high

incidence of watercore fruits of ‘Housui’ were a
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higher temperature in May and/or June, and a lower
temperature in July and/or August. The occurrence of
watercore was considered to be related to a higher
temperature during the fruit development, exposure to
lower temperature during early summer, higher
gibberellin contents during the early period of fruit
development, suppressed transpiration of the fruit, a
higher source-sink ratio of the tree, a sudden change of

soil water condition and excess fertilization. Spraying

of paclobutrazol, a gibberellin inhibitor, and of
forchlorfenuron (cytokinin) at 30 days after full bloom
significantly suppressed the occurrence of watercore.
The cultural methods to prevent the occurrence of
watercore in Japanese pear cv. Housui were discussed
and the cause-effect relationship  between
environmental factors and watercore incidence was

summarized (Figure 52) .
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