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Investigation of agricultural chemicals discharged from golf courses in Ehime prefecture

Tetsuya NAKAI Yuuzou OKA, Kazue UTSUNOMIYA, Makoto WAKE

The agricultural chemicals discharged from golf courses in Ehime prefecture to the waters for
public use were investigated from 1991 to 2000. Consequently, the concentrations of any agricultural
chemicals used on golf courses in Ehime prefecture were never over the indicator values of Ministry
of the Environment. However, 24 of 35 agricultural chemicals used on golf courses were detected
in the drainage over the quantity minimum values, and the concentration of Fenitrothion,
Isoprothiolone, Propyzamide and Mecoprop were highest of them. Concerning the detection rate for
ten years, Flutoluanil for use of sterilizer, Simazine and Terbucarb for use of herbicide were
comparatively high. Total amount of use from 1991 to 2000 was 58970kg, but the amount of use
a year was decreacing yearly at all golf courses in Ehime prefecture. And those of herbicide was
remarkably decreased, compared with sterilizer and pesticide. Concerning the relationship between
the amount of use and the detection rate in Flutoluanil, Simazine and Terbucarb, the tendency was
clearly recognized that the more use of Flutoluanil and Terbucarb, the higher detection rate. While
Simazine and Terbucarb had not been used since 1995, both of them were detected in subsequent
investigation. And, significant relationship was recognized between the amount of use before 1995
and the detection rate of later investigation. Considering the relation between the amount of use
and the detection rate, and the relation between the amount of past use and the detection rate
of later investigation for every agricultural chemicals, the residual efficacy of agricultural chemicals
was strongly suggested.

Keywords: agricultural chemicals, golf course, sterilizer, herbicide, pesticide, residual efficacy

&I

V7O ST pEEEIT K B A KIS R Ak
DTG IEZK B T8, k24, BRET (BIBREA)
TiE, TN 7T SN 5 RESRIC X D KEH B O
Ikicfk 5 EfREsRst) (BUF HEEHEH Lvwo) &
HflE L. Zasld, BRI ElocicsiE Lk
[ fg U )L 7 35 SO0 T A P PR 28 ) (DL T
EVWO)VIZED D INTHITH LT, FEEfEsHTIES <
O ZFEL CTEXTRY, ZOMIEMEHOM
ROBUIPG, BNOFEER I N T7HOPHKIZONT
i ST SR AR 3 4EL BT LT 5.

SERE 3 4FE B 5 AR E TORERITOWTITHRIFE 5 VA3EL
DFELY, BREFOBIHFIENRE S PTH U< VbR
bE& <M EnD 2 aMELTwD, 4, fEEHHIE
LI DNERE 3 4ED> B FRE 12 4E % T o 10 4ER O Fi Al 1

BRI EBREEIIZERT AR =3RMT 8 T H 234 %

ZRY L, HEORIRMRENSSHOIAN T
T2 OB IEMH OIEE R 2155 L & DIT, k=2
SRR B & RHIBEE & OBIfRIR EITOWTERL, T
ORMAER T DO THET 5.

AEAHE

1. Bk

Pk D RS E, BIRIRA OB 9 R — L E
D N7 30 figx (12 42 12 HARBUE) x4 & L, i
BRAFITFERIE LT, a— R Lo % R IcdEk LT
W5 &EZ BN DHKERGO ALK~ H D (HE
KE) TEAKLUSHHER & L.

RBEKIZL, REOWMARNICHTD 5 A6 11 A
ORNTAE 2 [B], FERESRLE L TSR -
Iz.

2. SWrALE
RERSHT K Y, AHTAIRICHRE SN THBRIRITY



Hrhzx e UTHREMEIAED HILTnS 35 2
#(K1BR) oV THEfioTe. BEODI,
TREHTEWD 2 2 o3 RIRE AT CFRE 9 4EC0E) VITHE L,
B LR LTe FiETiio e, 728, REEOMI %D
WX, ERK 9 Tt n- ~F Y52 K B - wedh
HIEZ W, SRR 10 4ELLRZ AR ik 23 Lz,

3. EEEEEHE
BICHD T N 7 e BRI S % RS FT R

x1 JLIBTERAIA-EEORHRKR
(mg/1)
&24 Y 2) E! ﬁ
FEZ=—h ND ~0.002 (0.001)® 0.8
LYRHFA ND (0.0008) 0.08
g MZZ=v®2 ND (0.0001) 0.01
& |[ZBAEYXZR ND (0.0004) 0.04
B |FAaTVIv ND~0.022 (0.0005) 0.05
rYz ok (DEP) ND ~0.001 (0.001) 0.3
®) leygz=vFay ND~0.002 (0.0002) 0.02
Zz=haF 4+ (MEP) ND~0.029 (0.0003) 0.03
(Y FaF*5 ND ~0.034 (0.001) 0.4
47evty ND ~0.001 (0.001) 3
TRYTTS —A(zInLY = N) ND (0.0004) 0.04
A% @ ND (0.001) 0.4
*yTH ND (0.001) 3
’g sopFo=/, (TPN) ND (0.001) 0.4
# |zoox7 ND (0.001) 0.5
FUSH(FSH) ND~0.0016 (0.0006) 0.06
(13) [pr 2ok 2 2F A ND ~0.002 (0.001) 0.8
TFARS=n ND ~0.023 (0.001) 2
Ry Yy ND~0.011 (0.0001) 0.4
AFTRY N ND ~0.005 (0.001) 0.5
A7 B= ND ~0.002 (0.001) 1
Tvadh ND~0.014 (0.001) 2
TFAEN ND~0.0027 (0.0008) 0.08
v =Y (CAT) ND~0.012 (0.0003) 0.03
FATHNT (MBPMC) ND ~0.053 (0.001) 0.2
ISP ND~0.0016 (0.0006) 0.06
B |FF oSk ND ~0.004 (0.001) 0.3
E lvysFanzs ND (0.001) 0.2
A o ysma ND (0.0004) 0.04
AL AN ND~0.075 (0.0008) 0.08
(14) | 2YKF(SAP) ND ~0.006 (0.001) 1
R FARAEIY ND ~0.003 (0.001) 0.5
Ry IAFYv(RABTy) | ND~0.001 (0.0001) 0.8
227y (MCPP) ND~0.041 (0.0005) 0.05
AF NS Lhny ND (0.001) 0.3
) 1) BHEXEOLATHIRRIT, BHHELSN(FR2E)D21RK

PO_ENORELXETI2HEIZA KREISRETHS,
2) RTIKBROIVEM, F2RIOERTHS,

3) ONRERTHRE

WEEZICIT, PRk 3 LIRS D 5 % 35 FRIEIT
OWTHAR (FE) Z2RHLE.

wm 2

1. AESEORHIRN

11T, 10 RO FRAS I A RS- O M R b
ELTRLEE, ZThizks e, Fl3HELUEINLTIHT
RSN BN TN S IREHE A 2 TR Sz Z
LIFR, BEICAHTIGE, TSRS LR 10 £
-8 o Te R SHE A ] & 5ol Tl 10 JTE8 OBk D
5 LAEREE £ I LTRY, KHBEROTED
R EEZBND, 2B, HHHMEZBAXRVETHER
TR DL B H U 7z i3 35 sk 24 JACH Y, #
DOWIRIE, BHFIA 8 R h 727 = — ML 5 R,
A 13 faskrh 4 Y T uF 45 U8 sk, R
FIAS 14 s 7o 25 A7 8 11 BB3ETH Y, BREHIO
B EI S 0 B A, BEHR & TR L, 2o,
IR SVOMELIB D ED > TRV, Eiz, HRHERE
TE7z=bruFFr, A FuFEt5y, Futdyf
IR, Aaray IBEhEn0.029, 0.034, 0.075,
0.04mg/1 L EEHEITHE X 72 D O O FLRSH T LR 1ITHR
HaEh, 787 =— el 20 Bkt ShTbiget
iz 720 FEl->TEY, £k, TNHLH O 11 235
IZOWTIEEE 10 4EB4E 2 M OFHEDO T D M S
N Z LR,

2. IO

Rk & 512, EBEI0FEMITISEH f24 238238, 15
fHEZBZ 2 NEThER R RS, 22
TINS DAEFITHONT, 104ER] DRI 5k
HENZEE ZRHEE L LTI 2 1ITR L. Kb Tk
7 x— NG4SR, TRERHIEDRBIN S N R
HTHDHID, BREEMuEEEE L D7 hoTNS,
Zhicks L, BHBEEL BEFOT7LVNS=0,
BEFIDL < D2 R OT N T TV T HMbO 3 L F_ T

il

AIN—F BIA—F CIr—7 DIA—F

A4 F2 v Zuonfo=pr + 7ok TE€7=—} | M2zar ks | X oM
A7V R ALE >4 EYZFHaATS AZIFERR FO5 A
Zar )z R M IZORRAFA T IIKZR Ta7h
FATS I IArT=n Zav #3IF FZarsrm
V¥ 7= FF L Rvysar _yRYF MoIaAr Tz FA
Zz=baFFr A¥7FA ReF 4AY 2aFay7
4y FaF 5y AFa=p RYTIAFIY
AT st CFEEA AFAY L hay
TMCTS—A eV
X¥ 72~ TNTAINT

REIL

%#|7Ebr10ml

GC/MS

HP5989B

AF5 Ultra-1

X1

I TEh20.5mIESE I

[t osme®] [s0%rer imEs]

| GC/MSME I

GC/MS HP5989B
#75 HP-INOWAX

I GC/MSME I

GC/MS HP5989A
AFA J—AZ AT A

I HPLCM & I

HPLC 9+—%—X616LC
%75 TSKgel ODS-80Ts

|
.
]
'
|
.
|
'
|
'
|
'
|
H
|
H
|
H
|
H
|
H
|
.
|
'
|
H
|
'
|
.
|
'
1
‘
]
.
! YMC Pack Pro C18
]

O IGEESMAEIO—



®"&
600 —‘m—ﬂ _‘r‘l_‘m__ﬁ _‘a —m4 B P —n == —q ~~- Jn —J“ ‘T 1
500/- || HEEE NN || HE B |
400/__ HEEEEE N EE N N u || HEEE RN EE
Joo/ EEEEE RN _b | | | | HEHs B EE N B
200/ H NN NN N N | | L L
100/ || '—‘L— | L] || | | | HE e N
7 ¥ € 7 A4 4 ¥ + 2 R A 2 7T 5 vy ¥ 7 X X X »
t 4 v Y xz v 7 ] » " P 7 v L4 k4 » Y 7 a > > > a
2 k4 2 ¥ = 7 a 5 2 L v 2 ] a * b 7 2 a e b3 ¥ 2 7
x < a 2 3 a 14 4 a 3 2 * = 5 e > ] o A Y < n a
| 7 n x a ¥ * ® = a v n L » r 4 g H 3 b 3 ki
3 v ® P ¥ + > E3 n v n 7 13 F ¥ Ed Y 7
M k4 + 3 A Y >
* M M ¥ P
> » RRE
B2 ERERERER
BHBERE A i <, 2 Eh 21.6% (129 / 596), KFLTWEHD0, <Ok 10 FE%fRrE 3 R

16.8% (100 /596), 19.9% (113 /567) TH 5. &Kic
SERNENDIX, XA TV, A TuFt5r, A
2I53F%V )N, TrEYFI RERRAZT 0y 7 T2.4%~
6.9% (41 /596 ~5/210) THote. THHLUND 16
REIRIZOWTIE, SRS 1.8% U T TH - 2.

e DR S, FRTRHBE O R BT O 31X
Rohzn., £z, v<Vr, TATHALTONTND
R IEE SR S, BUHED & Z A5 7221 AME
A SR,

(%)
S - N 10
HABOM IR S o T T N R T =, Y=y, T ——m
FNTANT DD b, =P ARV T AEIC RS 80— o
KBGO IRE R ARSI, g || o000
SRk T FELUBEFERSEER 2. E e, TAT AT % e EATIAY ERPIEUR
T 8 ARAT SRR AR L Te S, RAED SRR 7 4ELIMgf 40
HAEN TR, 22 TINSO 2 B3RS, FEfdiko 20
HBED XS MHIRIIZH B0 b EYD, 3 OB HAE o
JEIZFEEOENDR D DR, FEREZH IR L. 3 4 5 6 71 8 9 10 11 12
Zhiz T > BTRE 7S : sz
Zhizksd L, &kl UTHR 10 FLR I EE D 3 IEEFEORHEEOER
K2 FRIEHIS N2EFTOILIEERABEEREY (Bl ¢ kg)
R _K % ERIE | ERAE [ FROE [ERO6E [ERIE [PRSE [PRIE [FRIE |[PRIIE |[ERi2E | & B
FTET=—h 106.1] 112.6 84.7 67.5 57.7 97.0 | 182.0 250.0 149.7 142.7 | 1250.0
AVEF L Fy 0.3 2.3 13.0 19.5 17.5 14.0 27.0 30.0 22.0 | 145.6
& [(77=2%2 111.2 5.5 4.5 0.6 0.7 0.7 4.5 2.0 129.7
Iy L EYRR 0.0
w |FATV v 339.5| 384.0| 293.0| 735.8| 664.4| 804.1| 539.3 588.8 387.5 505.3 | 5241.7
rZaA Ky 40.0 21.5 7.0 26.0 78.0 47.5 29.0 62.0 77.0 73.5| 461.5
EYS T F A 70.0| 137.0| 468.9| 223.1| 192.1| 159.6 19.7 14.4 9.1 1293.9
Zx=boFAt 4. 1. 76.0 | 1332.6 | 1055.5 0.4 .2 53, 751.2 444.9 | 7718.0
N 13 1280.7 1169. 1505.4 2648. 2098.7 1829.1 1 .7 1505.6 1411.7 1197.4 116239.4
AV7aFA5> 8. 0. 42.4| 408. 414.0 5.6 4 54. 288.2 173.0 | 3170.5
EA -T2 g 174.2 148.4 148.3 161.4 152.2 118.0 204.8 250.8 194.3 96.7 1649.1
ZRYCTY— A 16.5 2.8 19.3
x40 41.2 80.4 59.6 181.2
& |XxTEv 358.4 277.3 11.7 647.4
yuafo=—n 266.8 | 214.3 13.3 3.2 497.6
# |[poexv 7.2 25.4 43.6 70.2 | 120.9 44.9 86.5 145.6 102.7 130.0 | 777.0
FU5h 31.6 | 106.1 137.7
# |rrakzAF L 413.5| 368.0| 513.3| 487.5| 543.0| 413.3| 366.0 402.0 273.8 273.0 | 4053.4
IART =N 464.6 | 469.6| 663.3| 637.0| 676.3| 639.5| 598.7 357.7 527.1 341.8 | 5375.6
_Ryvray 17.5| 109.3 67.5 7.3 46.2| 145.5| 156.5 164.0 213.2 48.1| 975.1
AETH Y 15.3 23.5 32.8 26.5 33.5 31.4 29.0 22.7 22.2 16.5 | 253.4
AT = . .0 52, . 30. 52. 61. 9.7 7.6 114.6 | 682.8
ot 2136.3 | 2133.0 | 1948.1| 19 2016.7 | 1810.1 | 1877. 1686. 1711.8 | 1193.7 | 18419.1
Toash 352, 427.4 70. . 114. 147.2 | 169. 224. 120.0 85.6 | 1728.5
TFXEN 113.9| 170.9| 145.6| 134.4| 219.2| 239.0| 139.5 144.0 147.8 190.7 | 1645.0
=Ty 663.7| 521.4| 503.5| 290.6 1.6 1980.8
FATHANT 998.0 | 489.2| 248.8 29.4 1765.4
ISP 38.7 8.0| 137.3 36.1 31.2 30.8 25.5 29.9 15.8 5.7 359.0
B |>r7axzr 216.0| 348.2| 392.6| 607.2| 474.4| 591.5| 419.0 337.5 248.5 116.5 | 3751.4
a (€7 FHAT 63.5| 116.1 71.4| 2153 183.3| 163.6 78.5 75.2 68.2 67.7 | 1102.8
7 HIRA ‘ 0.0
5 |7REYIF 304.5| 379.0| 606.0| 545.0| 525.5| 629.5| 685.0 415.5 375.5 265.5 | 4731.0
~yRYF 94.5 52.9 30.0 85.0 72.1| 123.0 36.5 40.0 50.0 | 584.0
RUFLAZY 212.0| 185.0| 122.3| 158.7 5.4| 253.9| 201.5 173.3 338.2 359.1 | 2009.4
RYTIANSY Y 160.0 | 574.2| 316.2| 614.9| 389.8| 447.2| 204.3 105.9 208.0 197.0 | 3217.5
AaFayS 54.0 97.0 90.1| 511.8| 314.6| 100.8] 110.8 44.7 24.4 39.4 | 1387.6
AFNF A by 47.5 47.5
N & 3318.9 3369.2 2704.1 3189.9 2344.3 2675.6 2156.8 1587.3 1586.3 1377.2 | 24309.6
i 6736.0 | 6672.3 | 6157.8 | 7743.4 | 6459.7 | 6315.0 | 5627.4 | _4779.5 | 4710.0 | 3768.4 [58969.
T ORXERRGREILCHRALE,



3. IR

£ 2 WWFRANOLIN 7T S 35 B3ED 10
ERIZD e DR Z R LT,

Fie, K4-11ITxTnzd LI BIE R OFIBIDFE
MR OHER 2, [X 4 - 212i% 10 4ERD M8 A3 4000
kg Bl EDH o> B OERMBHEOHR Z R LT,

T X B L, 10 ER o4 % 58970kg T, FDW
AU A 16240kg, FXEA 18420kg, FREH] 25600kg
Thotl., HHEPRDEWVERTI 7 2= haFFro
7720kg T, AR 7VNT=0N, BATT /)Y, TrE
PIR, M) ZaBRRARAFADIET, FNZFI 5380, 5240,
4730, 4050kg THo7z. =B, Z7ur U KRR, TH
IRALONWTIE, £INT7HTHTERIZR0.

Fiz, BEIMTROHERITOWTIE, Pk 6 EDRkH
Fl7z=huFFroHEEINCALNLS X 5 I1THE
HDOFAARDIG C TR OEE 35 5725, ik
WAMERNZH Y, PRk 12 F O REMRIE, Kbl
FE DL Do TR 6 4 LT L T b,

(R (g)

S EEEEEER

H H H H H H H HIO  HIt Hi2

K4-1 FEFIEMS12EFTTOIINIISEEFRE

—— TS
—O— N P
e ROOARRAFY
—— UL
—— A

H H K B H B W HO HI H2
%

B4-2 FEIEMSNEFTOINIEREFERE(FHAH)

E =

SERE 3AEPBERE 12 4EE T, ROV 7EPLO
HEHIZK D B384 L 7o i I, SR 0 H 5 35 e
24 EEEAVER FIREZB 2 TRISh, Zvho=
Ny Ty, TV T IV T IR A3 e <,
F AT X D RHBAE 1IT2213H D08, 1RIEmE, Z03
BB ENTVD ZEBHLNTR T, EHOR
HEN E UTE, REEDP R OBALENEIC X DB AR
bRERDOLEZ OGNS, HAMEED Y O—RHlD

RS 72 BREY) DO WL LB h T D/ R %
WA THERAIRLTWARLRENS AL & HITHEHEOH
HEOBEZOND. REOMAMRIIZONTIE, &I
7506 RO RO AWM E 2D Y, MHEOS
BIEESWRETH D, £, HMEEDZ Y O—RIOf#E
HAETRbBEIEMHIZONTIE, WTFhodr 751
BWEEZEA L EBHERENTWS, 22T, 40
VA R Offs R & R BEIE & DORAfRE B LTz,

X 5~9iiE, £IV7HIIBTFH7VvT=00, ¥
<=V BIOTF AT HN T OBREOMHE LR &
OBFRER L. Kb T, BEIHHAEEO RN
THFRL L eblizy =Ty, TATINTIRER D
BER T IE ST EHIT O W TR HSEE 2 ok
DHR I T TBIRE A TN S,

TN RNF=MITDOWTIE, 10 4EF O & & W iaEes
& ORNIT 99% O Bk HE THBIRIFR D 5 (K 5),
HHEOL WAL 7HIZERBFE b V. Tk, 7
IV kT Z IR DBITHERTRN T 2R b bR Lod
ZiizkaveExBNS.

%)

100 ™2=70.0906x + 5.1467
o r=0.590* (n=29) hd
= 80
& ‘e
5 60 *
Y hd /
3 . .
H o o R
& 20 . Ve M . (kg)

* *
& * *
0 leo—o—o -
0 100 200 300 400 500 600

FFHE (H3~H12)
K5 BEOERELHRHEBELOEZROILIIZL)

VU UATONWTIE, Pk 3 ED S 6 4EE TOME
HABEOL NI N7 IF EMPBE S EmER 2RSS
(X6, BN, AEZMBEBRIEA ST, 10 40
OWMERE & ORI S BIRBA LN (X6, ).
ZhUZL, TRENO NI TORMIERE, THESM,
HEk i & T OB S 72 & OENDPIRHHBE 1T L
TWbdbnEEZLND, —fkic, Y=Y %&Trs- b
V7Y RREFNL, I S IR DS SRk
I3 2RI U CTRUE RSB 2 A TH 0, iR E
oS EESY L nbhTtnd, K3 ichRLkk
20T, EAHIELE S BB IR T LT D b DD
B 12 EIZBNTHDRHEINTEY, Zhicidlskzaen
DABEDOMHABEBEL TND,. T7abb, X6 0 kR
RUTe & 5 I kD OB HBERE LB O &
DORNTIZX 95% DHEAUETHIBABIRSRD HD. T,
R HBEEE 2 k2 o 2 4FERNIT IR - 7o 35 413 AH BRI AR
DI BTy (M 7), EHREERHEE & OBIGER
—EHLPTHD. 2B, K3 EHTrHr<U DR
SNIMEdR 2 R LR SN D,



TNTHNT b=V b fagdhn bR RS
NIEHETHD. Lirl, Y=Y ihoTHHEh
TN DO & BB K OSERE 3 420> BFERK 6 4
ETOMMREE 10 £ OB & ORI S R
BRGSO b TnD, iUk, ¥~Y Ll o)
MEfFEORDEEZ BN, K8 D EED X 5Tk
LR IE#% O 5 EMORESEE & OGO 23,

100
y = 0.0293x + 4.8837
r=0.384" (n=27)
~ 80
S
e
L 60
z
% 40
aa * *0
* *
£ 20 Y Py
* o o *
0 leme—e - e ~ — ke
0 100 200 300 400 500 600
#E=RAR (H3~H6)
100 ®
y = 0.0069x + 29.908
¢ r=0047 (n=27)
_. 80
©o
I
é 60 * *
M L X J * *
% 40 e '3 '3 (3
& S ° o o .
20
L 2 *
0 Le—e e . . (ke
0 100 200 300 400 500 600
AR (H3~H6)
(%
100 y = 00207x + 14.653
P r=0271 (n=27)
I
L 60
z
% 40 %. * *> .
g 20 |-o» hd hd —
N * .
» * L X 3 .0 (kg)
" o L * N
0
0 100 200 300 400 500 600
{EFE (H3~He)

BS BREOERBLRHMELOBRR(IOU)I(])

(%)
100
y = 0.0784x + 10.602
© g r=04644" (n=27)
? L 2] .
T 60
* o *
o,
g 20 ” e * ® & o *
0 . . . . .
0 100 200 300 400 500 600

AR (H3~H6)
(kg)

B7 BEOERBIKRHBELOBRKR(CTOU)()

X 9 o EEZR O 34ERIDOBIR K DIRNZ &5 b HEES
TXD, BB, TINTHNTIZONTIE, RO
BT BEERERRNREN U T Rk 8 4R LA S LTz
EHITORB B,

(L)
100

*

y =0.1141x + 11823
r=0737" (n=19)

0 (k)
0 200 400 600 800 1000
R (H3~Ho)
100 ®) >
. . /
80
2 . / y =0.1139x + 13.733
T e . r=0680" (n=19)
z
% w0 2 / .
E|
. L)
20 v
(k@
0 .
0 200 400 600 800 1000
ERAE (H3~Hs)
Ioo(!)
*
] 87
? *
2 60 3 3
~ . *
PP
B 7 y=00871x + 14.632
353 20 r=0.601*" (n=19)
ke
*
o ‘ 1 L 1
0 200 400 600 800 1000
{ERAE (H3~H6)

8 REDEMBIRLBELOBRTILIANT)(I)

%

100 —* * /j/
80 ¢ o *

>
4 . /
T 60
Z / y = 0.1264x + 20.498
% 0 — r=0642" (n=19)
H
® 20— (ko)
0 .
0 200 400 600 800 1000
AR (H3~H6)

9 REDERBLRHLMELOBRTILIANLI)()



Do koiz, Em FRMEEBEx ThliShk, 71
o=, =Py, TATHATIREROMERENY
AE R O DB OMHINTEL TN 2 LIS N2>
728, (R & RHBEE & OBIRIZESG TR 2> T
5. ZORERERE LT, Btz sn, sz
SAEL AL L b ABIFESBRWE A 7Y 7 U210,
Bz L <, Thd 3RBELEFRTERED D WIZZENR
P EMRAENTHD IO 22b 5T, RHFEEIZE DD
T, E£f, 7= uaFF b XA TV 2 L,
FERBIRZNT S 25030 B FTRIBBE RN, 7 ==
haFA 7w b T = V5 L R U TR SR 72
EDOMRMODEND D DT, BRI EEE L
TcEE2BND.

FRFFI 72N 2> B BRI PE DR SR AR S, i
SN B FEHR U T RIS IS RS B SR A R S i
DHBHEIAHTHDHN, BIRICE X D E 2Ry NREIC
Mz 2 Ens BzEdiuL, %ED XS BT H5E
Wz b5, SROFHEAET, REOMROENZX
DEERMENDER S IniSbiie i, 4% 3 bicdnz
L O S5 BRI ERZFIICRET s L &
b, INTZTRBITDREEO LTINS, SHEEORER
(722 B 2 ST L TW L BERD D L bbb,

xF & O

SRR 3EN SRR 12 FEE T, BNV 7 THAS

NI BRI O DI A~ OHEHR I A A L 2.

Z DFER,

1. SFAE 34ED B AL 12 4FF T 10 4/, BT O
SHEZB 2 I N T7IBIT o T

2. ¥ 35 st 24 BHER FIRMELL B SN,
BhTh7z=buFty, AV TeFET, I
VIR, a7 oy 7B MHRERE»- .
3. 10 ‘FEfEHofMIT4 2R S EIE TH DR H
g ERDE, BREROTNNF=N, BREHOY <
DU R OTIVT RN T A R o Tz

4. N7 SN EREOMAIEY, 104FE< 58970
kg THY, ZOW, HbLmITHAINEHIT =
=haFto T, ARV NT=0, BATY Y,
TaYP IR, M) JZaFRAXFILOIETH- .

5. RIBBEHEDOENI VNI =N, V=V, TATH
NTIEDONWT, R ERHSE L OBREARD &,
TN, FATHATIERERSL WL T
1F ERHBRE D3R WE M DNH S D T,

6. =V ETFNTHNATIIER T ENBFHENT
WRNWS, ZOROFETHHRHEINTEY, BED
TR & M & ORNICH R AHBIBIfR2SED B
Iz.

7. REZ L oME S RHBEE OBIR, BEO[MR
L ZOBOMINEE L OBIRIZ, REOBEMEEZ R
RETBLDOTHo T,

X

1) MIEEEZA © ZIRRRERE Y X —i#, 15,
64 ~ 68 (1995)

2) BBIRKERAR R AT THAEShSE
AT X B AKETEE DR 112485 BE g Eig s Hz oW
T, BAKLE TS CER 245 H 24 H)

3) BEETHS B o — 2L —&—, No.21(1999)

4) BRI O 7 R E RIS (CERL 13 48),
(2001)

5) HHEIT) - BRIEMEE (B8R, 343 (1995)

6) IWFASEIZ @ BREORIEE, 305 (1979)

7) BaARMEIE - RORARSL A ERRZE AR, 49, 210
~ 217 (1998)

8) MR EA « BREEALS:, T, 47 ~ 52 (1997)

9) FERKIIEN  BHRET—4 Ty, YT
A= 2t 178, 196 (1989)

10) EREEZE»  BEFRET 4T v, V7 MA
x> 24k, 339, 355 (1997)



