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Summary

Studies on Movement of Flerbicides in Soils
by Simulated Precipitation

By Yukiko Awnpo, Masanori UsHItans, Shigeyuki Do
and Mincko YukIimMoro

Movement of herbicides in soils by simulated precipitation was studied by a bicassay technique.
Chinese mustard (Brassica rapa L.) or barnyard grass (Echinechiloa crus-galli P.B.) were planted
in the sampled soil. The soil was sliced at intervals of 10mm after application of herbicides and
precipitation. Diphenamid moved furthest in test soils, except in Kawashima soil; followed in order
by alachlor, lenacil, simazine and nitralin. There was a relationship between the degree of
movement in the soil and the water solubility of herbicides. The rate of movement ia soils was
greatest for herbicides with high water solubility. OF the soils tested, movement of herbicides was
greatest in Ishii soil of low organic matter and clay content. The degree of the movement
increased with increase in volume of precipitation. Movement of more water-sofuble herbicides was
more greatly influenced by increases in precipitation.

Degree of phytotoxicity of herbicides on chinese mustard and wheat (T'riticum sativim Lam.)}
planted in the Wagner’s pots were compared in two soils. Crop injury increased with increased

abiiity of herbicides to move in soil.
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Table 1 Effect of amount of EDTA on
recovery of paraquat from soils

Soil Paraguat EDTA Paraquat
weight added added recovery
(g) Cug) (g (%>
25 25 0 91.4
25 25 1.25 86.6
25 25 2.5 79.9
25 25 8 68.6
25 25 10 65.5

Seil : veleanic ash soil, clay loam
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Fig.l Elution profile of paraquat from a

gravity-flow clean-up column of cation

ion-exchange resin

Column : glass colurmnn (20mm I.D, x
30cm), packed with 10m/ of
Bio-Rad Ag 50w x g (H*type)

Mobile phase ; solid line; saturated
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broken line;saturated NH,CI
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Tabie2 Sclection of the mobile phase in high performance liquid chromatography
Mobile phases? Column Flow rate Retention®’ Capacity®?
Oblie phase leagth(mm) | {ml/min) time {min} factor
M Sodium phosphate buffer 100 2.5 6.7 16.7
M Ammonium perchlerate bufler #” # 1.1 2.6
M Ammonium phosphate buffer b # 4.8 12.0
M Ammonium phosphate bufTer 250 2.2 19.1 26.5
2M Ammonium phosphate bufTer # # 16.3 20.2
M Ammonium phosphate buffer- # # 6.3 6.3
Acetonitrile (85 : 15, v/v)
M Ammonium phosphate buffer- ” ” 8.1 6.8
Methyl alcohol (85 : 15, v/v)
2M Ammonium phosphate buffer. # # 5.0 4.6
Acetonitrile (8515, v/v)

a) Al buffer solutions were adjusted to pH 3.5
b) The retention time and the capacity factor of paraquat were determined on Partisil 16 SCX
column (4dmm E, D, stainless steel) with different mobile phases

M g o - Lo 7o ) FE LT Ing (68
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Table 3 Recovery of paraquat added to
100-g samples of untreated crop

F OSBRI A BE Lick 2 A% 2 BICRT & B i Crons Para uat gdded Rec&jgry

FEATHEHR T - Foo il °
T, ¥ U7y MEUVIRIEOTKA25nm A b F Carrot 0.1 99.0
B R T B bl & DIFRME TS 2~ b2 ) 0.5 93.4
HEARIE R 5 0 Raddish o ot
4. TRIERHRER Potato 0.2 80.0
B3RO 4 Fc BN R o HE R R (T8 0.5 9%8.8
26 OENEERIR0 %L L & PR LS bivie, Sweet potato 0.5 95.2

LR ATI & o CH P AR R L BT D
HAg: 7 a— b OFHREL D OFMEIER
Table 4 Recovery of paraquat from fortified soils

Soils Sam(plge)size Paraq(llz)?.);:;dded Rec@%t)fry
Diluvial soil, sandy loam 50 1.0 84.0
Voleanic ash soil, clay loam 50 1.0 70.3
25 1.0 81.0
Volcanic ash soil, clay 25 0.4 71.8
25 2.0 91.5
Alluvial soil, clay loam 25 0.4 [00.1
25 2.0 84.8
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Chromatogram of paraquat and diguat

Celumn : stainless steel (dmm I.D, x
25cm), packed with Partisil
10 8CX

Mobile phase : buffer (2M NH;H;PO,
+2M HzPO,4to pH3.5) —
CHLCN (85:15, v/v)

Flow rate ! 3mi/min, 100kg/cu®

Column temperature  50°C

Detector ; UV 254nm, 0.02ATUFS
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Summary

Determination of Paraquat Residues in Crops and Soils by
Ton-exchange High Performance Liquid Chromatography

By Yasuo Isurr and Yuichi Fusnmoro

A sensitive and selective method is deseribed [or the quantitative determination of paraquat
(1, 1’-dimethyl-4, 4-bipyridinium dichloride) in crops and soils.

Paraguat is extracted from samples by boiling with sulfuric acid, and the resulting acidic
solution is neutralized with sodium hydroxide, and the neutralized extract is concentrated and
purified by cation-exchange chromatography. The effluent is analysed with high performance liquid
chromatography, using a catlon-exchange column.

The recovery of paraquat {rom samples varied {from 70—100%.

The limit of detection with this method is 0.5ng of paraquat. The sensitivity of the
method is 0.0005ppm.

Diquat does not interfere with the analysis of paraquat, znd it would also he possible to
analyze diquat in paraquat-containing samples.

The high performance liquid chromatographic condition is as follows @

Column ° stainless steel (4mm 1. D. %25cm) packed with Partisil 10 SCX

Temperature I 50°C

Mobile phase : buffer (@M NELIPO,+2M ILPO: 1o pHi. 5) —acetonitrile (85 1 15, v/v)

Flow rate ; 2~3m{/min.

Detector | UV254nm, 0. 002~0. 03AUFS

Injection : roop injector, sample volume 100a
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Bull. Agr. Chem, Inspect, Stn.
No.27: 32 ~ 36 (1987)
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LB dom, TEEHKEC 23S THL, KE X0 LT
& B A B LT AV 2o fiR~DIHEFEIRRR
fEACRRy, THZERIEBR TR, 5EE
ORI UE L, SUBCRRRE Uik,
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100 g
{ppm}
y=0.281510.5553x
r=0.6396
®
D7/ v A
104

e-7vLr—1

WAL e A 27 A (48hr, T.C-50 1 ppm)

L Nuha = N4

1.0
K 2 ¥ 7(48hr, LC-50 : ppm)

0.1

10

100{ ppm)

IR K e A0 EEAIEE v 2 & 5 QLR AR5 B O HIE B
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ARBOSIE LR LAY THD, BRke 2
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PG AT 1 BIZIR Lo

f# ;mszitﬁﬁi@%%, HHEREIC IV C L C-50 ffi5E
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fbe A &2 TLC-B0l R o £ 2idsdn b, ke 4 &
AT 4, 2ppm, FEARIEL e & & 5 T0. 3dppm (0. 08152
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Lot o foe HIEESD 12 DAUEHERITHEOEE, v 24
A OBEETZn, Heodt LCORET, ABSkLT
EEGLTe D, A5 A v OEAEREL ot Ei,

B ARERERRCKT SR e £ 5 BRI
b A& DR EREER
(25°C, L C-50{it;ppm)

L L i i B
{7 =/ %v3R])
2,4PAxF L 1.5 3.2 2.1
2,4PA Na >40 >40 —
MCPFTUNA 0.56 0.62 11.1
MOP=z=Fa .70 1.2 1.7
MC PEFRR >40 >40 —
MCPB=#4 1.5 2.7 1.8
Pl FE N 0.90 1.8 2.0
FFOF=YF 1.2 2.8 | 2.3
(7 =/ —AFR)
PCP-Na G.46 3.0 6.5
(7 zmm—FAR]
CNP 16 >40 >2.5
7oA bEF=N 2.0 3.4 1.70
Y72/ 9 7A 1.5 16 10.7




1987412 7

(=23t — 1 5R)
MCC

R FFH T

e Jar—F
(BE7 1 F3R)
DCPA
TEsa—n
FrFIT o -
(R

V=, o

FAq oy
CrUTD VR
CAT

A L)Y
oAby
DARATY
(A TF2vHR)
Ny A
~yvESNa
(&4 7V~ 7]
FEFSTVY
e/ —b
(el e=9ak]
Fal- = Eri
[(P=huF=0rF]
rOTAT Y
URIAERR)

DPA

CHED AR
ik R

SAP
(Kot iilak =gy )]
ACN

DBN
(i R )
AT ¢ E R
[ofn)
AREEHEE L 1O

KBEREANCRT B3Rk e % &4 EHERKIETL e 2 & 5 DR EoE 35

5.6
1.6
25

20
0.66
3.2

4.5
240
2100
11
>40

2.9

240
>40

2.2
0.64

2100

1.2

>100

4.2
1.5

2.0
43

2100
>100

2100

4.2
1.6
15
12
0.90
3.8

8.6
>40

2100

240

>40
>40

2100

>100

.34

—_ o

2.8
27

»100
2100

2100

0.75
1.0
.60

0.60

1.4
1.2

0.91
8.3

1.0

0.081
0.93

1.4
0.83

I il <l o b o fu e THEAHITI’T

3550

TR, ATHE b A RdAhor B iRk B otk IE L ¢
A TR OEEIIE S ol LR R TV B L, R
3, A, @Rt « 2 ©F (Tilapia nirotica)
EEANUET BY, HBE LB R IE F F (Mugil cep-
halus) 2R3 &%, PCPIZHTBHF 550
EFT5 WM ETv5,

oo T, HHRITEIT X - CHORGOIENIRAT AT &
REvhiErlEiedinnE TR L 5,

SR LARNAIT 2T, £ ok mB Mo
DT, FmH Lahsns, b LEE»SEbh w3
I 5 HER A ASEFHEA SO S, HiikIFb e #
FArDERGOREERETS C LR LT
A, Lin L, w¥iciiiioolsidin  b-—ins
REEESRS DR E 5, S, JTERSEEL TS
SIS H B,

oo R

PSRRI B AR OV T, iRl L
TOROYATT A ENHE Lo, fmoifsas
FANOT, FEAGCiE Lic e A 28 AWK R0 AR
fafie LTz a8 Lio

AT MERL o T 58800 # #74 & gkl
{be 2 FADOEFHL I L ek 25, BHEOFIRE
HEMEEFNC D » Foe 0T, —HIZZT RT3 X
SRR L DRI D B, K
v A SRR RO AR L UTHET S Okl
el LT E s,

71 FH 3wk

1D FREA « WTF—FE BRI,
(1973

2) MEEkkc C HAcE BEAk, 140100, 51—57 (197

3)  TEPIREE C AoEEIET, 21(4), 127130 (1974)

4 SENITURT « AN SR - BREE] - BE
B e ZmRIEA L ks, 33(2), 98105
(19879

5y IEJUTTECT « PRRHRZ « SRR - [Wmg s

EA C f{bss, 33(6), 405—408 (1987)

6, 45—52

r$cd



36 R OEE B oA T oM &

Summary

Applicability of Seawater-Acclimatized ‘Medaka’ as
Substitutes for Seawater Fish.

By Syoko Fuyrra, Naoyuki Isminiva and
Yasuhiro NIsHIUCHI

Since information concerning toxicity of pesticides to seawater fish is scanty because it is
difficult to use enough numbers and kinds of seawater fish as test animals, feasibility of using
seawater-acclimatized ‘medaka’ {(Japanese killifish, Oryzias latipes) as substitutes for seawater
fish was examined.

Experiments with 3§ kinds of paddies-herbicides revealed that seawater-acclimatized ‘medaka’
is less sensitive to the herbicides than [reshwater ‘medaka’ in general.

Therefore it is not reasonable to use seawater-acclimatized ‘medaka’ as substitutes for sea-

water fish if seawater fish are more sensitive than freshwater {ish in general as some authors

pointed out.
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Aid for Pesticide Workers

Bull. Agr. Chem. Inspect. Stn.
No.27: 37 ~44  (1987)

BEIREHAID = {13851 % #H R (2)

Evaluation of Acute Toxicity of Mixed Formulation

of Pesticides to Carp, Cyprinus carpio Linné (2)
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#3F KEHAARGBREROERLL oo+ 5HE (25°C, 48hr)
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FORGVLRFTOIIET  Fr v r AR 7.0 | 134~200 | 2.68~4 | 0.477(0.38~0.57)
R 2g 7?77 0~ vroy (A ] 006 200 R
FARE=RADDVE | Fa¥Y=av o | 55 | 1,000~2,000] 20~40 | 0.545(0.36~0.73)
EVET Ay FAVAIMES ey | 23 200 £ |oan
4% KWHASRAREAOWMLE o Ok At (25°C, 48hrD
CEERUTARAEEE | W B A i 2%:%?5 SRR | B | 15, B
(%) F B xppm)| (8 (Yppmi)
TTIESRTIT L sy | 1ATIY L | 0.38 200 41105
TIET Ay | 2Eva—y # | 02| 200~1,000| 4~20 | 100(33~167)
PRI iy | TRV DLBA 3 4,000 80 | 2.1
A R S S g LS BT R 13d~200 | 2.68~4 | %0888 o
A T R gy | ROV v % 400 s | 0.308
Ey TN e ey | F T v | 43 334~500 | 6.68~10 | 0.194(0.16~0.23)
IMAATE S gy | i m v |10 200~334 | 4~6.68 | 0.534(0.40~0.67)
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19874124 DEER AR D = 1305 2 Wik e 41
#53% AOHEADRREHOEERL o T SHE (25C, 48bo)
o L L a0 gum bxpkeno T
11 3 e eh b v 0 oLC &3 A Az ot o f_ £33 RE
DSERRUBANA SRR | WOR & Leop | PRI | A Cz=Y/X)
) i (Xppm) (g (Yppm)
FABp TEBEMOL AL YT DLEA) 200 | 3,000~4,000 | 60~80 | 0.700(0.60~0.80)
HAE 5 TTBPMCT F 07| ey oo g
AT i ) ” 90 | 3,000~4,000 | 60~80 |0.778(0.67~0.89
HHF 5 TEMIMET MU Y| gy g s
95N LU AARAA an T ” 78 | 3,000~4,000 | 60~80 |0.950(0.82~1.1)
oA PHRAAFLA T VA I Ty . . —
7% Covees | ¥ ” 120 | 3,000~4,000 | 60~80 | 0.583(0.50~0.67)
ALY RALAF NS T T .
ZevvaTah T PRELTIR 30 | 8,000~4,000 | 60~80 | 2.33(2.0~2.7)
+1.5+1.

vantVFEALFN+T Tl LAy T Ia
7;yy+1exf2'rﬁc++27:i }\5):7 - }f'yv%wz # 70 | 3,000~4,000 | 60~80 |1.00(0.86~1.1
= : Pl
e YA LF+-BPM] L .y
CH+rve” 5\/(»2_:: ’e 1) = et 45 13,000~4,000 | 60~80 | 1.56(1.3~1.8)
oA ) hRALFASBPM VAT, - - _
PR PRSI A ” 75 | 3,000~4,000 | 60~80 |0.933(0.80~1.1)
FEAC A AFATRMC R
T Y a0y LA =2y 500 |3,000~4,000 | 60~80 | 0.140(0.12~0.16)
FEAC T EAAF L EXMC N—
HAUT YIS E VEESTTN w L 510 |3,000~4,000 | 60~80 | 0.137(0.12~0.16)
TRAE ) EALFALEAME| LA 5T - - -
WS AR (24 240.5) | 4 F=z o 86 | 3,000~4,000 | 60~80 |0.814(0.70~0.93)
Z e g A FALRME| & 5 ,
+7¥34 [REDDR SLTTVMT 90 | 3,000~4,000 | 60~80 | 0.778(0.67~0.59)
GATmEYEARR DLIYIETETIT L . 300 | 3,000~£.000 | 60~80 | 0.233(0.20~0.27)
CSAFAEYERAFRDCTT o, e
Sk ATE SIRTTTY e 180 | 3,000~4,000 | 60~80 |0.389(0.33~0.44)
CAFAEVYERATNIVTT] e
VerRIBR e SIRTTTT e 200 | 3,000~4,000 | 60~80 |0.350(0.30~0.40)
9}%»Ey$x+%ﬁv>+
AFemn IBD L s TIY 8 A 10| 3,004,000 | 60~ 0.636(0.55~0.73)
VAFMELRATATELN Sy T va— 1 IDLYA 190 | 3,000~4,000 | 60~80 | 0.50000.43~0.57)
PAFAEYEATBPMCH o L5
FyyTT ‘/””Ez vosy |7 ¥ ” 95 | 3,000~4,000 | 60~80 |0.737(0.63~0.84)
PAIEEYASEBIMOE v,y v | 230 | 3,000~4,000 | 60~80 | 0.304(0.26~0.35)
SR S S B S I 250 | 3,000~4,000 | 60~80 | 0.280(0.24~0.32)
SATAEYEAIMIMEH SRR 80 | 3,000~4,000 | 60~80 | 0.875(0.75~1.0)

AT o=l 3




4@ e B oW E W OME
UAFAERAFNACH Ve A w Ty
Verz oAt 18R 5057 # | 130 | 3,000~4,000 | 60~80 | 0.538(0.46~0.62)
2+2.5+0.5+1.5
FA79 U NACH U
RAVYE I AN g | 777V FND DA 150 | 3,000~4,000 | 60~80 | 0.467C0.40~0.59
3+1.5+0.3+2.5
R A SR e 53 | 3,000~4,000 | 60~80 | 1.32(1.1~1.5)
KUY 2y FA Y EMTMC] 9794 ¥ 7 - - -
ElE =T rMIMe 7T 7| 480 |3,000~4,000 | 60~80 | 0.146(0.13~0.17)
EREAA Ao N B A B 250 | 3,000~4,000 | 60~80 |0.280(0.24~0.32)
TV BIMERERD v nst, ) 150 | 3,000~4,000 | 60~80 | 0.467(0.40~0.53)
TV HBEMOFEDDY ” ” 43 | 3,000~4,000 | 60~80 |1.63(1.4~1.9)
TS UVAMEP FMTMCH 105 g
SAACEEANNSIN K v 70 | 3,000~4,000 | 60~80 | 1.00(0.86~1.1
TSUUERMC+ AT F %] 5o
St b0 a10.5) 22,0775 0 | 130 | 3,000~4,000 60~80 | 0.389(0.33~0.48)
BPMCFARE y 75953 5 cpv iy
ARUroe ST o " 43 | 3,000~4,000 | 60~80 | 1.63(1.4~1.9)
BPMC+ b U ¥ 75—t € sussy 40 - N -
AR R A I vl 7 | 150 |3,000~4,000 | 60~80 |0.467(0.40~0.53)
BEMCH ST~ A vy T5 L o0 5
K FJr(}ZEE[?:EH Y ’ " 120 | 3,000~4,000 | 60~80 | 0.583(0.50~0.67)
BEMC 7 A oy | 2772w L 480 | 3,000~4,000 | 60~80 | 0.146(0.13~0.17)
BPMCTI7F 74 FFRY Y| o 5 om
7artEDDP. EyrTEY v 55 | 3,000~4,000 | 60~80 | 1.27(1.1~1.5)
. 0t :
S AL L T R S 73 | 3,000~4,000 | 60~80 | 0.959(0.82~1.1)
BEMCH2m b o o | 577277 v | 110 | 3,000~4,000 | 60~80 | 0.636(0.55~0.73)
BPMCTCVMP+7 757 L 5y
F+EDD U5 +1.551.54 2) A 110 | 3,000~4,000 | 60~80 | 0.636(0.55~0.73)
BEMCHDEPREDDE NS/ 777 v 70 | 3,000~4,000 | 60~80 |1.00¢0.86~1.1)
SPMCHMED PRIy v zsosyy | n | 210 |3,000~4,000  60~80 | 0.333(0.29~0.38)
BPMC+MPP+«//7W Tyl sSq — . —
(oraaim | 5% " 73 | 3,000~4,000 | 60~80 | 0.959(0.82~1.1)
EFMCTPAP+4 7o SF] 2 ]
SEas S KN A 33 | 3,000~4,000 | 60~80 |2.12(1.8~2.0
SIMCH P A 2| mamnrsyr | 130 | 3,000~4,000 | 60~80 |0.538(0.46~0.62)
BPMC+HPAP+74 54| 5794 paa N - -
. SN N S AN ” 68 | 3,000~4,000 | 60~80 |1.03(0.88~1.2)




19874E123 PR AR 2 4 )T B SEERAI) 43
BPMCEPARE IV U T . 23 [ 3,000~4,000 | 60~80 |3.04(2.6~3.5)
CYMP 479 A NEEDD S/ 77F DL»‘safﬂJl 120 | 3,000~4,000 | 60~80 | 0.583(0.50~0.67)
CYMPAMIMCE A T == |y 350 | 3,000~4,000 | 60~80 | 0.200(0.17~0.23)
CVMPTMIMC TR A% 7| 3 757 ire 1
Avviorsds o152 v | 210 |3,000~4,000 | 60~80 | 0.333(0.29~0.38)
NUAREREARSL AR EETES v 1130 l 3,000~4.000 l 60~8D | 0.538(0.46~0.62)
ME P+ 1) 4 % :’(‘g+0_23) #Y RS P 140 | 3,000~4,000 | 60~80 | 0.50000.43~0.57)
b3 Eix:(é?@f:;; /5: :; e EA RN I 78 | 3,000~4,000 | 60~80 | 0.897€0.77~1.0}
MPFH792 A FREDDPI 2{Z744% 1y 110 | 3,000~4,000 | 80~80 | 0.636(0.55~0.73)
MPRF77 7 P EDDF " ” 80 | 3,000~4,000 | 60~80 | 0.875(0.75~1.0)
MPEEE{?E: :;; ;; LoTTAEL 75 | 3,000~4,000 | 60~80 |0.933(0.80~1.1)
S S S P A B 40 | 3,000~4,000 | 60~80 | 1.75(1.5~2.0)
MPPHEDDRATTZO S17 777 Iaamn | 7.8 400 g |1.10
MEESNACH AN 82777  IpLy 130 | 3,000~4,000 | 60~80 | 0.535(0.46~0.62)
O RTRPARA AP A I 240 | 3,000~4,000 | G0~80 | 0.292(D.25~0.33)
MIMCHIBE oy | ZE5YEY™ ] s 530 |3,000~4,000 | 60~80 |0.132(0.11~0.15)
MTMCHPHEFEDDE | e sode—n| « 73 | 3,000~4,000 | 60~80 | 0.959(0.82~1.1)
PARF T T s |57 M= 75 | 3,000~4,000 | 60~80 | 0.933(0.80~1.1)
S SARARA S B AR I 100 | 3,000~4,000 | §0~80 | 0.700(0.60-~0.80)
pih Jﬁ( . %{?%é 67 3'1:; T;;} ARIT=IL 630 | 3,400~4,000 | 60~80 | %lbL. o o
XMCH 7T oy | 7794 6~2 | | 380 | 3,000~4,000 | 60~80 |0.184(0.16~0.21)




a4 BOW ok TR S
o RESAREMAOERLL o Moo (25°C, 48hr)
4 e .
. . ) oz 102 25 b8 PREREO o o -
BREROEHRA ST | W R & | 56 C| onikiEi T LB s
(%) ” % |[Xppm) ppm
RSP E T L
TR TAA ey | R K #| 45 | 3,000~4,000 | 60~80 |1.36(1.3~1.8)
KIVERVZaYATEEIA s ey v 10 | 3,000 60 | 0.353
CTSvmbrTRETI N | vus v 210 | 3,000 60 | 0.286
A N P S # | 240 |3,000~4,000 | 60~80 |0.292(0.25~0.33)
WT# RHBERMREROHALE = 2/ 2uHE (25°C, 48hr)
mog BRE L 00wy s emkspo .
LSRARUERRGGHE | W OB A S i R R Y
(%) ¥ & (Xpprm) (83 (Yppm)
PIT RIS 1D TR w25 | 200~500 | 4~10 | 0.280(0.16~0.40)
IMITNTIIFTE AU T e | 200 | 5,000 100 | 0.476
TEARVFADCMY ol #es s laomm | 33| 2s0~300 | 5~6 | 0.1670.15~0.18)
DBN-+DCMU < - N 100 | 0.0123
DOMUZAP AR TOAS | 7o KX |2 | 35 | 1,500~5,000 | 30~100 | 1.86(0.86~2.9)
DUMU+2,4PA+TCA 0 15,000 N N
(445 +20 7 oA 50 ~30,000 300~600 | 9.00(6.0~12)
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I -r L
L feALEE CHEfZ © TFED
lﬂ??xmlzéf:f;'z 43 44 45 46 47 48 19 50 51
B o o A 3,322 4,997 4,722 4,498 3,321} 16,085 22,377 17,062 30,303{ 27 458
Mo B O£ O F OB M 3, 290 4,993 4,713 4, 405 3,310 | 16,084 | 22,377 17,060 | 30,203 | 27,458
A S R 32 4 9 3 11 1 0 2 10 0
B o4& W A 423 271 391 195 218 229 276 273 371 299
[ A S < =< R - | . 286 129 197 0 0 0 i} 0 0 0
BEAEL SR ORI 137 142 194 195 218 229 276 273 371 299
&t i 3,745 [ 5, 268 | 5,113 4, 693 3,539 | 16,314 | 22,653 | 17,3351 30,674 | 27,757
52 53 ] 54 55 56 57 58 59 60 61
Mmoo W A 29,325 | 62,020 | 62,879 | 59,803 | 75,207| 81,789 | 76,903, 82,911] 98110| 77,514
o o O# £ o 0w 20,325 | 62,002 62,879 59,8031 75207 | 81,789 76,903! 82,9111 98110] 77,514
e OB OO B oE T OB M 0 18 0 0 0 0 0 0 0 0
m & I A 300 278 264 265 246 769 183 157 203 150
oW B oot ofh % N A 0 0 0 0 0 0 0 0 o o
EEHE, ERERURRBMTTAN 300 278 264 265 246 769 183 157 203 150
B 20,6251 62,298 63,1431 60,158 ¢ 75,453 | 82,558 | 77,086 83,068 98,313] 77,664
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2, RRILFPI (i )

W fo2sEE 23 24 25 2 27 28 29 30 31 32
A w % ke 251 | 1,232| 2.691| 3,161 3.757| 48521 6,304| 7.760] 7T.462| 7,978| 9,026
pils e 1 840 2,417 3, 695 3,197 4,337 4,176 4,012 2,953 2, 070 2,922 7, 156
R Y 801 | 3,649| 638, 6,358! 8004| 9008 10,406 10,713 10,5%2| 11,900 16,182
WoooRe B i 680 1, 420 1,110
R s 630 | 1,420 | 1,110
~ 3 g9l | 3,640 638 ] 6, 358 | 8,000 1 9,028 10,406 10,7131 11,212 k 13,320 | 17,202

33 34 35 36 37 38 39 40 ! Al 42
A & it 1% 9,027 | 10,398 | 11,511 13,481 | 15520 | 17,984 | 20,513 23,535 27,610 | 33,446

o ¥ ha 5,619 | 6,440 | 6,240 | 7.462| 7,553 | 10,665 | 9,354

B it i 1 3,351 2,739 3,154
TR S I A T 9,396 | 12,002 | 12,064
o it 15,546 | 16,838 | 17,391 | 20,943 | 23,073 | 28,649 | 20,867 | 36,282 | 42,441 48,664
i s e it s L7T17 ] 6.801 1 4,398 15,0000 17,168 |  6.534| 95,253 1 32,771 | 5,543 | 6,684
g ! 4,717 6,801 4,399 | 15,000 17,168 | 6,354 | 25,253 | 32,771 | 5,543 | 6 684
& it 20,263 | 23,630 | 21,790 | 35,043 | 40,241 | 35,183 } 55,120 | 69, 053 | 47,984 | 55,348

43 4 45 46 47 48 49 50 ] 51 52
A e % 1% 33,700 | 43,560 | 56,872 | 67,002 | 80,435] 90,563 | 124,086 | 146,888 | 160,513 | 179,858
3l s i % 1 4,165 4,176 6, 145 9, 127 11,035 9,909 9, 294 12, 650 15,679 | 20,548
PR A N ] S R ¢ 15728 | 15,320 | 20,916 | 27,901 33,456| 51,982 | 59,939 | 61,473 | 62,761 | 62,398
¥ s W 4 1% 14,660 | 13,7421 11,339
iR 3k 54,602 | 63,065 | 83,933 | 104,080 | 124,926 | 152,444 | 103,310 | 235,672 | 252,655 | 274,143
i i i fi 74 33,280 | 26,525 | 9,449 | 8 324 ol 82,2221 98,3461 30,482 | 35934 174,933
i H 33,281 | 26,525 | 9,449 | 8324 0| 82,222 28,346 | 30,482 | 35,234 | 174,933
& i 87,883 | 89,500 | 93,382 | 112,354 | 124,026 | 234,666 | 221,665 | 266,154 | 290,067 | 449,076
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53 54 55 56 57 58 59 60 61 62
A £ ¥ kst 195,250 | 211,978 | 226,266 | 240,036 | 243,440 ] 251,462 | 262,441 | 281,582 | 310,608 | 314, 566
il it gl b e 20,249 | 22,813 | 31,3107 25,736 | 24,408 | 24,888 | 23,778 | 23,9041 22,900 22,954
R S | O S A R« 4 60, 781 61,0571 60,735 61,934 60,326| 58,208 60,249 | 60,150 | 58,537 | 60,039
ol o 4% mOA% OB o B 1 84 8, 406 8, 168 7, 969 7,997 8,132 7, 443 7,195
| £ o 7E L 14,606 | 12,783 | 11,669
BOE 4 o Oom o #F oA | v 5, 621 5, 607 4, 004
B oo WS WY I 16,001 | 15,2771 14,606| 15005 15005 14,606 15,277
S R O R S A T S D 4 9,198 | 13,287 | 11,930 E1,631 11,2247 1L 382 | 1L 631 11,2240 11,631
A T S <A B VR I R 1,441 1,391 1,441 1,421 1,391 1,441
P e g R L o 5, 601 5, 009 5,174 5, 001 5,182
oA B HE BroAm oHE G R SR AR IR A 10,105 [ 10,471 10,105
3 I N N o e R R 7,000 1,803
T A R L3 e m S T o w50 2% 0% 4,952
AT L B AR T AR I o 2w S 7, 000
CESILRLMAREL 2 i A5 A B S 42 o0 G 1% 16, 090
4 ik 300,508 | 323,436 | 347,355 | 364,943 | 364,691 | 374,747 | 307,377 | 424,560 | 448,570 | 461,285
it ik His fii 1 38,605 | 59,794 | 44,4611 40,087 | 40,065 | 28,7211 40,530 | 42,479 49,737 | 30,414
/s at 38,695 | 59,794 | 44,4611 40,087 | 40,065 | 28,721 | 40,539 | 42,479 49,737 | 30,414
& it | 339,203 | 383,230 | 391,816 | 405,030 | 404,756 | 403,468 | 437,916 [ 167,039 | 498,307 | 491,699
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23 (4. 1~3.3D I ~ 449 445 (23.9.27~24. 3.31)
24 450 ~ 806 806
25 867 ~ 1151 1,151
26 1152 ~ 1377 1, 209
27 1378 ~ 1620 1,276
28 1621 ~ 1897 1,380
29 1888 ~ 2194 1,502
30 2195 ~ 2632 1,743
3l 2633 ~ 3037 2,100
32 3038 ~ 3606 2,418
33 3607 ~ 3992 2,590
34 3993 ~ 4318 2,617
35 4319 ~ 4681 2,712
36 4682 ~ 5112 2,903
37 5113 ~ 5704 3,413
38 5705 ~ 6058 3,590
Kit] 6053 ~ 6821 4,180
40 6822 ~ 7427 4, 558
41 7428 ~ 8099 5,103
42 8100 ~ 8667 5, 366
43 (10.1~9, 30} 8479 ~ 9298 5,581
44 9299 ~ 10440 6, 265 (12200 ~ 12206
45 10441 ~ 11204 6, 380 12207 ~ 12242
46 11205 ~ 11900 6, 185 12243 ~ 12313
47 11901 ~ 12583 5, 546 12314 ~ 12436
43 12584 ~ 13167 5, 188
49 13168 ~ 13291 4, 633
50 13292 ~ 13435 4, 256
5l 13436 ~ L3615 4,160
52 13616 ~ 13793 4,196
53 13794 ~ 14005 4,258
54 14006 ~ 14168 4, 270
55 14169 ~ 14371 4, 376
56 14372 ~ L4757 4, 685
57 14758 ~ 15231 5,037
58 15232 ~ 15616 5, 302
59 15617 ~ 15871 5,475
60 15872 ~ 16151 5,535
61 16152 ~ 16525 5, 795
62 16526 ~ 16860 6,018
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