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Abstract

Acute toxicity of three herbicides butachior, Benthiocard
and chlormethoxynil to macro-branch shrimp, weed carp and ele
was determined. The results showed TIm(48hr) of 7.72,0.24 and
0.29 ppm for butachlor, and %.47, 1.51 and 0.89 ppm for
saturn to the shrimp and two fishes, respectively. TIm(48hr)
of chlormethoxvnil to macro-branch shrimp and weed carp were
1,91 and 0.40 pom respectivelv, and TLm(96hr) was 0.54 ppm
to ele.

The accumulation of the herbicides by macro-branch
shrimp, weed carp and ele were depended on the kind and con=
centration‘of the herbicides in water. In an 30 days experi-
ment, the accumulation of the herbicides increased rapidly
in the biota for the first few days, and then decreased gra-
dually as time elapses for 3-5 days. The experiments showed
that the herbicides in aqueous solution was accumulated more
easier in ele than in macro-branch shrimp and weed carp. Ac-
cumulation of the herbicides in the biota was shown as fol-
lowing order: chlormethoxynil > butachlor > saturn.

when the biota was transfered to & clean water after

ct

cultivated in agueous soluticn containing herbicides for a
period of days, the amounts of the herbicides were decreased
rapidly within 5 days.

The survey of residural herbicides in field water was

cerried out in Yilan (7 sampling spots), Changhua and Yunlin

ampling spots), and Koa-shung and Pingtorng (14 sampling
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spots). The sampling were made from the rivers or irrigatiocn
channels nearby paddy fileds at the season of herbicide ap-



piication in the second crop. The results indicated that the
detectable amounts of herbicides were found from all the
samples, but the amounts was very small, only 0.1-1.0 ppb

was detected. Butachlor released slowly from soil, a trace
amount of the herbicide still detectable from water even after

1 to 2 months.
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AR B K BEATESEEN » RN LERBABRONY K
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mate » BEEFRIERAREA » RBEY » B EREAN EALEE
BEF s BBEEHHD A 60 % B A RS EEE BILRER ( 5,16 ) o RHFR 1971 T
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Table 1. Some properties of the three herbicides.

Item Butachlor Benthiocarb Chlomethoxynil

Chemical N-(butoxymethy1)-2- S-(4-chlorobenzyl) 2,4~dichlorophenyl

name chloro-2’',6°- - -N,N-diethylthio~ -3’-methoxy-4’'-
diethylacetanilide carbamate ~ nitrophenyl ether
Structurai ~ .
formula Carls  H0CaHs LaHs Cl 0CHs
G—n e~ oSO C1d S04 SN0
CaHs ~COCH2LI CaHs |
Mo'lecularv )
C.-H. . CINO )
formula 17726 2 C12H16C1NOS C13H9C12NO4
Molecular © 311.9 257.8 304.0
weight '
Boiling 156 °C 126-129 °C 260°C
point (0.5 mmHg) (0.008 mmHg)
Melting ¢5°C — | - 113-114°C
paint

. Solubility Water:23 ppm(24°C) Water:30 ppm(20°C) Water:0.3 ppm(15°C)
-Soluble in ether, Soluble in acetone Soiuble in hexane,

acetone,benzene, ,ethanol,xylene benzene,acetone
alcohol,hexane,
ethylacetate
Acute LD50: 3300 mg/Kg LD50: 1903 mg/Kg LD50: 33000 mg/Kg
toxicity v ,
sy -
LEYEE

@ﬁ%%%%HMEm%{Rﬁtmﬁé%aﬁ°%K%MEMw
chi (5% Doudoroff Q# 5tk - R ABHE 108,/ 50 &AF K - HFAF
KTBEREFTE—ZLUTR) - BLREEERE » KHBRHERE (B2 2



ERIECRE ) MMM TR (B ZEFERE) « REOKHGERRT
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0.067 % B ¥@R) « WRHEEMEH - £ BERENHEE AR HKE
RO WA B8 4 8 NBRZECEE © RERERS - F
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BB e 2 BB R B — R T <
BR#9 10 S AUREE fn 25 ml ) n- Hexane § 25 ml #j Acetonit-
rne,mﬁﬁﬁummoqmm@%ﬂmmm@f%%m%ﬁﬁo%ﬁﬁ*
T RSB » EERR=K o Wik Acetonitrile W » 0-
Hexane B 2Ll 150 m1 acetonitrile DERIFEER o B EERS
B AT EK SIS IR IS 5B 0 IR G CAMMTE |
Wi Fi A acetonitrile IR » % 50 CIRERBME K LE BT
Bl BREBRAK 0.8 coMmBELT » EFHLL 10 cnf=HE L (
Aluminiumoxid 90 MERCK ) o kLl 150 ml 2 n-Hexane #8501/
Acetonitrile B¥EH o W& M HKICRERMEELE » Ln-He-
xane BB 10 ml LLEGC ¥F -

= BRENR

(BB RE YT EH EMBSTH TLn &

TEBK - ABYERAES AEASHORTHE » BY A TIn &R
(3)o TLmZ TR HARE » HNABRENSYRENBR D » £—T
RSB BB AR 50 % IR - —BTERBIE 24 (N~ 481
B R 96 /NEF o B AR M) EEES 48 /NEFG) » ATITELL 48 N R RS
ETERE s PRESATBITH Tln E -

K% 5 Doudorof £ (OFEME: sk TLm & » RE KB ~ ERTER
TR B AEN IEEA 1 ERAFR © 48 /NEMTIRES R 7.72
0.24 520,29 ppm ©

B AR R RS » NEAAERA 6 FiR o 48/
B TLm 72 B8 3,47 ~ 1.51 620,89 ppm
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s B + B 48 N5t TLm (€ 2B 1,91 ~ 0,40 ppm * TR 96 ()
H??H‘]TLHITLE% 0.54 ppm °
£ BEAEHTERENASE

THEREEEE THIETEY
ppm 24 hr 48 hr 96 hr
0.00 0 0 0
5.00 0 0 0
*6.25 0 0 0
7.50 10 30 40
8.75 50 90 100

*  EAZEEGRERE ¥ ESZERRRE

TLm(48hr) =7,7163 ppm

Y = 608.7463 X — 490,207 R SQUARD = 0,9442
=x: LkE23.8 21.9, 22.3, 22.5°C '

2EBITR

A 2 BaHTERENEEE

TEEERE ALY
ppm 24 hr 48 hr 96 hr
0.0000 0 0 0
* 0.1250 0 0 10
0.1875 0 10 20
0.2500 10 60 90
0.3125 10 - 80 100

* L EAZBEERE S B ZEBERE

TLm ( 48hr ) = 0.2368 ppm

Y=212.7954 X — 183.121 R SQUARD = 0.8960
=¥ : 1.8 26.0, 25.6, 25.8, 26.2°C

2EFTR

3.pH 6.59
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£A3 BRHTENENESH

TENERE THIETES

PPm 24 hr 48 hr 96 hr
0.00 | 0 0 0
0.25 0 50 100
0.50 0 60 100
#1.00 70 100 100
1.50 80 100 100
2.00 100 100 100

P HIZERERE: # BHIZEBARE
TLm( 48hr) = 0,2872 ppm
Y=183.0482 X + 95 R SQUARD = 0,8929

FA4 REXRHEBAOEZSHE

RITBRE THIRTES _
PPm 24 hr 48 hr 96 hr

0.00 0
1.00 0
*1.50 | 0
2.50 0

3.75 20

OO O O O
OO O O O

2
6

O W

*IEIZEREREE; H  ELZERRRE
TLm( 48hr) = 3.4684 ppm’ o
. Y =148.1970 X — 30,0464 R SQUARD = 0, 9357
F: LAki{B 23.8, 21.9, 22.3, 22.57C
2EHTR '
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FA5 BEREBRTHZEHE

BITRE PHILTER%
ppm 24 hr 48 hr 96 hr
0.00 0 0 0
1.00 0 10 10
1.25 10 20 30
1.50 30 50 80
1.75 40 70 100

* EACERERE; #BEAZEIRRE
TLm(48hr) = 1.5064 ppm
Y = 255.4933 X + 4,539 R SQUARD = 00,9438
=F: L.k 26,0, 25.6, 25.8, 26.2°C
2EITR
3.pH 6.59

£A6 WENBANESH

BITRE GRS AR 377

ppm 24 hr 48 hr 96 hr
0.0 0 0 0
1.0 0 60 80
2.0 0 60 90
3.0 10 70 100

# 4.0 60 100 100
5.0 80 100 100

»  EACEREEE; #:BOZERRERE
TLm ( 48hr ) = 0,8881 ppm | .
Y=56,7301 X — 52.9251 R SQUARD = 0,6122



#FA7 REARHFEEEAASEH

REHERRE FHECES
PP 24 hr 48 hr 96 hr
0.00 0 0 0
1.00 0 0 0
*1.25 0 0 0
1.50 10, 20 40
1.75 30 40 80

* T EHSZBERERE

TLm(48hr) = 1,9137 ppm
Y =273.0944 X — 26,9758

b EL T ERRRE

R SQUARD = 0,9977

= 1.Kk® 23.8, 21.9, 22.3, 22.5°C
2HEITR
RA 8 E@%ﬁﬁ%%@%%ﬁﬁ
HEEXE/EE BHEIET-E% :
PPm 24 hr 48 hr 96 hr
0.000 0 0 0
0.100 0 10 20
0.175 10 10 40
0.250 30 40 50
0.375 40 50 80

*CEIZERERE

B ZERREE
TLm( 48hr) = 0.3956 ppm

Y =176,6656 X + 80,8782

2 LkiE26.0, 25.6,
2LEITHR
3.pH 6.59

25.8,

R SQUARD = 0, 8200
26.2°C



KA9 HBRAFEEEFHZEH

FEEERRE TR
ppm 24 hr -~ 48 hr 96 hr
0.0 0 0 0
0.2 0 0 0
*0.3 0 0 0
0.4 0 0 10
0.5 10 40 50

CCESZEFERE; §:ESCORERE
TLm(96hr) = 0.5370 ppm
Y= 218.5211 X+ 108.9999 R SQUARD = 0,8438

CREREEAHRY REAR
R R A NS B RS Z2ME » RESERHAT 2B -
FHEEEAE ARENBANERE (A - BHE ) 2¥E » LAEE
AREMPESERESEEAEAY - SENRBRERE TES AR KAEY
BEpBEZES  RRAEE NG EARERETRE o
ZB1EREBAIRA 0.1ppmF1 0, 01ppm & T EE BEABHEF » L5
Rl IR N TR BB ES LR o ER KA IR NI E T R
B 535 0,04 70,02 ppb o EER B +REEHES » B5RRAK
B ER 0. 0056 0 0, 03 £ o SLAAUEHEPY T 2k B P FAR A » 2 30
KEZ P RER0.29 10,25 ppb ©
%B 2 BEMAT 0.0025 ppm 1 0, 00125 ppm #] T ZER EKBEH » &
ERREEMEABNTENERER LS - £80.5 RERSASFRE
TReRBEE 21,6 {5 30, 4 SN TERE » LREERSEIRSE » S8
72, 845H1 106, 4 4% o SRR T R EREREREER » = 30 KE5 5
RERK R EE ) 14,8 451 16.8 4% o
%= B 3 BEEATE 0,005 ppmFI0, 0025 ppm FTEREKBHE P » £1E
63—



TRERGABR TEN BEESVAETY o 8 0.5 R ABR S 3
RETKBRE 15.8 5 20, 2 (50 T ENE » RREEIRSE » FNE
51.0 51 79.24% - KB BABATENEEERREER » £ 20 RE&ES
FIRERAKFEEEH] 18 £57126. 8 f% o

X B4 EREKIREO0. 05 ppmF0.005 ppm A BRFTKBER F » £ER
| AR RIARE R BT EEE LT - ERAR R TERSIBRBRHE T
RIS » S0 0.13 510,03 ppb « E+EREEIRE » 155 Rk
WEH 0.0054 10, 006 % o HPIREARTBEREREER » =30 XS
PIRER 0,19 1< 0,01 ppb o

*B 5 BEAZ 0,015 ppm A 0. 0075 ppn R T KBRS » £ETRE
RS REBARTRES LHET o 68 0.5 RERBANA JIRET K+ B
B 2.87 £ 5,20 £ BT » ERREREBREZIRE » 7715 8.26 570
12,00 f% o X RERRITRERELER » £ 30 RESHRBRSEE
#)2.47 5510, 93 £5 ©

% B 6 BEIFZE 0,01 PpmAN0, 005 ppm APRFHABEH » L IETFER
TS ABAETTREB LT o 8 0.5 FHABISRIRE T AFRE
4.9 fEMI8, 1 MBI » SKRERBERES» SRS 15.9 45/ 18,415
o HBRBARTREREIER £ 30 RES B RBKPEENS5.T £
F2.8f o |

£B7BEEXIRE 0,02 ppmA1 0, 002 ppm FE EERKBES »
4 FEAN (R R URAE PO P LR A B B LANIE T o 7695 0.5 RAAIREERI S
MR TAPEE 4.7 BN L5 EMTFEEES » AREEIRE 255
12.55 513,00 £ - HEBRBATFEEESEERREER » £ 30 X&
SRIABK R #11. 55 5T 6. 50 4% o

X B 8 BE AT 0.005 ppmA 0, 0025 ppo ) PEEER KB+ » &

64—



SR R R R T SRR B (LT o 540 0. 5 RIEABEIS A
RETRPEBE 32.8 f57 10 {50 FARER » SKE+AETAZERS »
SRR 95,051 79,2 % - KIS ABATFELEAEERISEIER » 230
R 5 B R BV BB 47 10, 6 £5701 16,80 4% o

%3 9 BEAZE 0,005 ppm Al 0, 0025 Dpm I BA KBTS » 4
ERFR A RIS R R AR AREE LT - %8 0.5 Kk REAS
%%TK*ﬁgmm%mzmﬁmﬁﬁg EfN o ARREREETIREG» &
AT 1736 fEM 4708 5 - E_BmES FIBBEAETERE =+K » 5515 1064
15714064 £ o 30 RERHEA PEEEA BE 5 7 R K+ ERE & 88 {57
300 £E o

BEBRET S8 ENFLENARRTEREA TRYRE - =
EE%¢U$§%£§%§E%%%W%E

#B 1 REANRHEHTHENENTKRRE

(0.1 ppm ) (0,01 ppm )

T X BBRREDPpD REGRE EBEBREE ppdb REGH

0.5 ND ND

1 ND ND

2 0.04 0.0004 0.02 0.002
3 0.10 0.0010 0.09 0.009
5 0.25 0.0025 0.17 0.017
7 0.56 0. 0056 0.26 0.026
10 - 0.34 0.0034 0.30 0.030
15 0.20 0.-0019 0.29 0.029
20 0.23 0.0023 0.27 0.027
30 0.29 0. 0029 0,25 0.025

ND < 0,01 ppb



#B2 EHAHTENENBRURERE

(0.00125ppm) (0.00125ppm)
R EHE K ARAEEppm REAE  ABAEE ppn REGRHE

0.5 0.054 21.6 0.038 30_4

1 0.067 26.8 0.043 34.4

2 0.099 39.6 0.065 52.0

3 0.124 49.6 0.096 76.8

5 0.143 67.2 0.133 106_4

7 0.182 72.8 0.104 83.2

10 0.131 52 4 0.085 68_0

15 0.122 48_8 0.067 53.6

20 0. 075 30,0 0,044 35.2

33 0.037 14,8 _0.021 16.8
*B 3 fEAHTEANENRKRE

(0,005 ppm) (0,025 ppm)

BosH K REPORE ppn BREH  REAEEpn RERK

0.5 0.079 15,8 0.073 29.2
1 0.093 19.6 0.088 35.2
2 0. 255 51.0 0.198 79.2
3 0.205 41.0 0.171 68.4
5 0.207 41.4 0.153 61.2
7 0.155 31.0 0.100 40.0
10 0.152 30.4 0.099 39.6

15 0.124 24.8 0. 080 32.0

20 0. 090 18.0 0.067 26,8

30 No sample 0,057 22.8




B 4 REXKBERTHRKRARE

(0.05 ppm) (0.005 ppm)
RiEERT K OIREENEE ppb BEEMRE  IREBREE ppb RERE

0.5 ND ~ ND

1 ND | ND

2 ND ND

3 ND ND

5 0.13 0. 0026 ND

7 0.20 0.0040 ND

10 0.19 0.0038 ND
15 0.27 0.0054 0.03 0.006
20 0.22 0.0044 0.02 0.004

30 0.19 0.0038 ND

ND < 0,01ppb

*B5 ERHBAHTKRAR

(0.015 ppm) (0.0075 ppm)
WIERER] K ARANEEppn REGRE  REREE ppm RREGRHE

0.5 0.043 2.87 0.039 5.20
1 0.057 3.80 0,046 6.13
2 0.092 6.13 0.050 6.67
3 0.088 5.87 0.074 9.87
5 0.095 6.33 0.090 12.00
7 0.124 8.26 0.067 8.93

10 0.083 5.53 0.053 7.07

15 0.076 5.07 0,033 440

20 0.051 3.40 0.011 1.47

30 0,037 2.47 0.007 0.93




#B6 HAHBATHNRKRR

(0.01 ppm) (0.005 ppm)
WS K AREREE ppm REGE  ABAEE ppm REMRXK
0.5 0.049 4.9 0.041 8.1
1 0.061 6.1 0,058 11.6
2 0.159 15.9 0.053 10.6
3 0.129 12.9 0.092 18.4
5 0.127 12.7 0.084 16.8
7 0,095 9.5 0.076 15.2
10 0.077 7.7 0.072 14.4
15 0.098 9.8 0. 045 9.0
20 0,080 8.0 0.033 6.6
30 0.057 5.7 0.014 2.8
=B 7 EEANBHPSEEANRKRER
- (0.02 ppm) ' (0.002 ppm)
W] K IERENERE ppm REME IREARE ppm REARH
0.5 0,094 4.70 0,003 1.50
1 0,119 5.95 0.007 3.50
2 0.137 6.85 0.016 - 8.00
3 0.227 11.35 0.021 10.50
5 0.251 12.55 0.026 13.00
7 0. 206 10.30 0.019 9.50
10 , 0.211 10.55 0.019 9.50
15 - 0.146 7.30 0.016 8. 00
20 0,093 4.65 0.017 8.50
30 0.031 1.55 0.013 6.50




KB 8 EBEREPSEAESHTKER

(0.005 ppm) (0.0025 ppm)
WA X REBAEE ppn BEMAY  AEREEDpn SEEAY
0.5 0.164 32.8 0.025 10,00
1 0.208 41.6 0.075 - 30,00
2 0.236 47.2 0.056 22,40
3 0.475 95.0 0.074 29,60
5 0.206 41.2 0.070 28,00
7 0.214 42,8 0.109 43.60
10 0.174 34.8 0.157 62. 80
15 0.234 46,8 0.198 79.20
20 0.060 12.0 0,040 16_50
30 0.053 10.6 0.042 16,80

RBY GBREFEEESHRKRERE

(0.005 ppm) (0.0025 ppm)
Rlheldl K AEBAEE ppm BERE  ABENEEFppn RS

0.5 1.45 290 0.71 284
1 2.32 464 2,59 1036
2 1.59 318 1.76 704
3 3.67 734 2.76 1104
5 8.68 1736 2.55 1020
7 5.08 1016 11,77 4708

10 3,77 754 6.70 2680

15 5.32 1064 4,67 1868

20 1.74 348 10,16 4064

30 0.44 88 0,75 300

ERERENARRE EEENRAR
REXIBZ 0.1 ppm 0, 01 ppm K THR B KB EE=SKE » BA
B3 ORXAIREE AT R B e » 5 1 REBEANT AR
EEER2 518 R3KE 0, 1ppb A1 0, 08 ppb BEZE 0. 05 ppb » & 5 T B
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