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Influence of pH and Agricultural Chemicals on the
Loach, Misgurnus anguillicaudatus (CANTOR)

By

Zenziro KUBOTA, Kazuhiko HAYAMA and Zyozi KURIYAMA

The loach is one of the most important fish in fresh-water fish of Japan, but
recently it is thought that multiplication of the loach will suffer an evil influence
by using agricultural chemicals (D. D. T., Folidol, B. H. C. etc.).

In this report, having studied the lethal concentration of loach for agricultural
chemicals (D. D. T., Folidol, B. H. C., etc.), authors came to conclusions as follows.

1) The lethal concentration of the loach shows 3.7~3.8 value of pH in acid-

. . .. LU BTy . .
side, 10.7~10.8 in alkali-side, 3000 3500 (13~15 ppm) in Folidol,

-(10~15 ppm) in B. H. C. (powder),

1
2000

1
7000~ “goop (2529 pem) in D. D. T,
| |

Ali B~ : - B S ~
~ 500 (250~500ppm) in D. D. T. (powder), 8000 9000 (0.4
1

] . .
8060~ 9000 - (56~63 ppm) in MARASON, and

RINO.

2) Generally, the lethal concentrations of large sized fish for agricultural

3000

- 1
(emulsion), 105

0.5 ppm) in SERESAN—SEKKAI, Nf,)fo%o— (39~49 ppm) in Endorin (emulsion),

] 1

300000~ 40000 O7 ppm) in

chemicals are larger than those of small sized fish.

3) Comparing with various fresh-water fish (carp, smelt fish, rainbow-trout
etc.), the lethal concentrations of loach for agricultural chemicals are larger than
those of these fish.

4) It is thought that the loach will not suffer an evil influence within the
scope of concentrations of agricultural chemicals, being used in a paddy field

generally.
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AT, MOBKTEE FAFCHELZT COABENERIN . EHEFEL, P05 D & —
Az je 3T 5 Js Eﬁl BAT, KEUCHT 5 B8, SICBZERAREIT 2L TRPE LIS
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Table 1. Bod, length (cm) of experimental fish for pH.

T | 2.0] 2.6 1 3.3 3.4 3.6] 3.7] 4.0 4.2/10.2/10.4/10.5{10.7:10.6/11.2/11.512.0{12.5
Length of Fish 1 B - R ) N
Large-sized fish |14.5/14.1]14.4{12.114.9/13. 9 14.1[13.213.510.851.512 2111 511.0112.3|12.0§13.113.8
Middle-sized fish [11.8) 9.5/10.4] 7.8| 9.5 8.8 9,1% 8.9/10.0| 8.3 7.8| 8.8| 7.8/ 9.1] 8. .5 9.111.1
Small-sized Fish 7.6] 6.6 6.1 7.6 8.0 6.8 7.11 7.3] 8.2 5.6} 6.6 7.0‘ 7.5 6.8] 7.3 6.2| 6.1 9.9

Table 2. Bod, length (cm) of experimental fish for folidol.
T Concentration | ' ]

: 1/5000 | 1/10000 | 1/15000 | 1/20000 | 1 /25000 | 1/30000 | /35000 | /40000

_Length of Fish  ~-. _ - - _ X
Large-sized Fish 11.2 11.9 10.5 1.3 11.0 10.5 13.2 11.9
Middle-sized Fish 8.3 9.8 8.2 8.1 8.4 8.7 10.5 8.1
Small-sized fish 6.2 5.8 5.3 1 6.2 6.5 .5 5.4 6.7

“ 1/60000 1/80000 l 1/100000 1 1/300000 | 1/500000 ! 1 /1000000
’ 10.6 10.4 10.2 10.5 10.8 ‘\ 10.5
i 7.4 8.6 ‘ 6.8 6.5 7.2 E 6.9

Bod, length (cm) of experimental fish for B. H. C. (powder).

> Concentration |

AN
N

.

LengthroF Fish

17100 1/3001/10001/10001 /2000 1/3000, 1/4000 1/5000] 1/6000, 1/7500. 1/10000

13,9
6.8

Large-sized fish
Small-sized fish

12.9 |
5.4

1.0 10.8

8.2 |

8.6

| 10.6
7.4

1

0.5 |

8.7‘;

1.4 11.2 .
8.2 | i

7.5 |

1.2 1

10.4 | 11.5
7.3 8.3 7.9
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Table 4. Body length (em) of experimental fish for D. D. T. (emulsion).
|

| | | : | j |
| i
;1 /500:1 /10001 /SOOOJI /4000.1 /4000.1 /E000/1 /600051 /7000‘1 /8000 1 /9000 1 /100001 /15000
| ‘ ‘ ! B ’
| |
11.7) 10.8 1

.. Concentr- I
ation
~_ |t/100
Length S
F Fish ™|

lLarge-sized 1.
Fish | 5

Small-sized

w
—

\'
\
|
|
1, //

7.8 7.6 8.2l 6.5 6.8 7.2

} J ‘ i' |

|
|

I 12.1] 12,5 11.2] 11.8
|

,_.
¥
[ L. S |

N

_N
~3
w
~J
—
~

7.4) 6.9

Table 5. Body |ength (cm) of experlmental fish for D. D. T. (powder)

Concentration

‘ 1/80  1/100 0 1200 1/280  1/300  1/500  1/£00  1/720 | 1/1000
Length of fish ™. ‘ ‘ ‘ : /

i

Large-sized fish 12,3 10.7 . 105  10.8  10.4  10.5  10.9, 11.1  10.6
Small-sized Fish 7. 6.9 6.7 7.2 7.2 6.9 7.9 7.1 7.2

Pow

Table 6. Body length (cm) of experimental fish for SERESANSEKKAL

— Concentratlon ;

- /50 1100 1/250 | 1/500 -+ 1/730 1/1000 1/2000 | 1/4000
Length of Fish T ‘ : ‘ : ‘

Largs-sized Fish 1.9 10,8 10.6 . 10.4  10.2  10.5  13.2 o 1Ls
Small-sized fish 8.7 8.4 7.4 8.6 6.8 6.5 8.2 6.8

1/¢6 6000 1/7000 ' 1/8000  1/9000 | 1/100000 1/20000

1.1 10.8. 9.1 10.3  10.2 . 10.9
7.7 6.9 6.4 7.4 6.8 1.2

Table 7. Body length (cm) of experimental fish for endorin (emulsion).

~.

. Concentration ! ‘ !

T 1/100 1 /500 i /800 1/10001/2000.1 /aooo 1/4000 1 /JOOO 1/6000 1/10@00 1 /bOuOO 1/ 100009

Length oFV FrSH

Large-sized Fxsh “1.3 7 12. 3 It 1 12.2 13.9 12.5 10.8 11.5 12.\;, 12,3 11.9 12.0
| i i

Small-sized Fish © 8.2 78 9.9 7.9 8.9 8.4 8.8 7.4 7.6 8.6 7.5 9.2

Table 8, Bod, length (cm) of experimental fish for MARASON.

~ (\oncentratlon ‘

w1/100 1/500 171000, 1/2000 174000 | 1/6000  1/8000 | 1/10000 1/15000 120000
Length of F|sh \ i ; I

i |

Large-sized fish I 10.5 5 0.4 9.5, 9.8 9.2 10.1 89 9.2 9.8 10.2
Small-sized fish | 6.7 7.2 7.8 7.1 6.8 6.9 7.6 7.6 6.9 7.1

Table 9. Body length (ecm) of experimental fish for RINO.

S Concentrat;on | ‘

o 1/100} I/OOOI/lOOOI/ZOOO‘I/QOOOJI/4OOO1/50001/BOOOI/OOOO I/IOOOO I/IOOOO
Length of Fssh . ] y ’ | ‘

I I |

|

Large-sized fish | 126 119‘ 0.4 1.3 10.5) 10.0 9.4 9.5 8.8 10.8;‘ 1.6
Small-sized fish | 9.3 8.0, 7.6 9.1 8.5 6.8 6.8 8.6 7.1 7.2, 7.9

i



330 TSR . oL T LT K BEUKEEEE 6 (3)

. ‘ i : ‘ "
1715000 1/17000 1/20000: 1/250000 1/30000, 1/35000° 1/40000

I :” ! |

' 8.9 1l.4  10.9 8.5 9.9 9.
7.5 7.4 6.9 7.1 7.0 7.

| : . i - i o I

3 9.1
1 6.8

i BRUTHRKGE GBS 2 L, SRR, {5
Sk B BB, AU DA L TR OB T 2 sk U, SRR T AR THIERE A
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3 DT/ LT,
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T BLRE & k@koﬂ%P%ﬁ&iB.HwJ ¥ oGk, v/ —, D.D. T. 34,
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ﬂ@m SEDZEINT DWW T T EDBED ThH 5,
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i ) |
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IKERAL 1 v 0 22 (99.6%) 1
[ Y o (19'5%) 1
‘ = F) EN 2200 4 mﬂ, M{Jqu (80.5%) |
| o .
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| =L T ] (309)
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R SLA LR (53.4%)
7B H. C. (1%L 1)
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: 808 =it (99%LLF)
\

| pHCH$ 25 (EHIAR, 55F10/1 5 H NIZJEJ 7, EEAR, 12°~17°C)
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BECTRDN T, KBGO DN LD b BIEEEREY E1 ) &

HOIEIR AL I R T2 pH% 7—3.8T
PHA.0CERBPHE THE O BB IEH T H DI "om
M, TV REE TS, pHIO./T/\”‘W &za o I
RfA3043, /DAL 2 @ﬁ/ﬂ'l/ 2HFRI3043IT U gZO— l - \

THEEIEL 1205, pH10.5 D% L{ AR R CDD o
THholz, o 0

WA O MORIEE, BRYEERE 7 vy ) e & # m\
ECHIRHICERNS ), METIREG B Se e | L | O

W KT SHCHI L TIL TR, B idEkRL, / N
BRVEAs iR, ARSI G HlES 2, T h /;%" \:; f o
CEDT'@&?‘VC’ g, BURR, FEESEVREA S /Xg}’ \Q\x
N, BEROBHCHIEL, SoWmichin T & L
/ZT“E",@J\H& RIS L, FRIcEE 5, & 2 3 4PH10 11 12 13

LT DOEGGE 7T v ) BRGNS Th 5,
AU P AFRER (ERER,

AZ : By s3RE CLBUNN 55 required to death of fish, where hollows
FEI2ZJ114H ~120118H, '56E 2 9 H~2 H13 being large-sized fish: crosses; middle-
[, BjERE, 4°~8°C) sized fish: blacks; small-sized Fish: arrows;

IR & HOEES R & DBIRISIIIER TR sh, 2
U TRUED R & O RIS 085k

Fig. 1. Relation between value of pH and time

survivals,

W. Ostwald i, 5 (M) & HUBHH (T) & OBL, BEBIFA L —KMPo
Rﬁﬂé&bk.K}@m%ﬂoﬂ%f&M&@ﬂﬁ%ﬁw,MF?% H%&K@,?%@

FAWES H SN, RMBEFTIZIK=1658.5,P =1.136, N, /NHUAETIZK=1665.8, P=1.096
ME (2D ,

FYEPR AR EE 121 /30000~1/35000 (13 \ _
Ny E(ﬁ".vz/ / / 2 lmnmb 75

~16ppm) TdH 5,
DI, HOEE WD o
‘k/a H:!EOL”L ﬁr{ TFY h”‘t'&@[ﬂfé{ﬂ‘&(ﬂo ;60'
T OBRMERGEENIIEE b, BEAE O ) % i Tol
AL, fh% <7 oFfhciiirL, <o @
. jaw bt
‘HJ”’TfP 55E AT DN TIRICTE B ERik z 40+ b0
o
FIIAT B AR ORIEIZ, 1/100000 f;-l ] -
(5 PPm, Ll OB E Tl &I s Ei‘ r
51, AT 28 Ao B 208
hi, TR EERICHET S &, KUK i
SFOMGE 2 ELT e —)F, RRET 2.0
DOWETIX, SHEcIERE T, s 5. 4.0 5.0
=3 B 1 }J/ 0 10g M log M
T EAEREY S0
5 B, H C. ‘H%U %?_53_3% (% Fig, 2. Re‘lation beﬂt«veen concentratio.n of folidol
] and time required to death of fish.
ERHHEL, BSHRIZHI6E ~12820H,  H
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TEKiE, 10°~13'C*)
JEE S HFEEHE OMGEITHBTTRIN, SRR ES AR OE, KRR, HRE
EC, Rx sk aEEgmihyn (BEIN) &
FOLIRA B 1/2000~1/3000 (1015 ppm) T & %o O RIEE, HEE AR
')L iy T j:([__x/ chk ﬂ]‘ﬁﬂ”ﬁ

> JR

= rLmEl © 4, ek BT
§40» i . 305, ML K0
3 | i . 8 SAEERERE SN
a L =T1.00 o o il & & TR S % 2>
Z 20 B % b U T
e L ° OB ILA, (8057
E I :\ 2 0 ¢ M9 Ao /\%#&‘J/]f@i
L : el — ; : 171 ORAEIXT/5000 (6
1.0 3.0 2.0 3.0 2.0

log M log M ppm) Tid/PAY S —IF

BEE L 7o ps, WREEWRE
L, X, #ORBONT
1/500000 FOBEE DR

Fig. 3. Relation between concentration of B.H.C. (powder) and
time required to death of fish.

BafAhn B ThH o0,
4 D.D.T. A¥licH+3E%R CEWILE, 5651 H240—1 H278, HIEKE, 10°—
13°C>
£ () EEOBER (1) EoBERIbEHE 5D, % Mt & O AR &, R
odicfu M HHOBRIER A TCHDbIN 5 (934ED o
’ B 5 AU fe Cid- i
) 239 6M 1087
m@m@@@w%—=
27. 8N[°"b30

FSE R AL I T/7000
~1/8000 (25~29pPm)
Tdh b,

AZEM T, QEDOK
B dumeett St =S I . . e S Nie JD,%QEMB
log M ' AR R 2 EAEE D 5 N,
KD/ E D
BT AS iR,

R, IRRET
REAROREE & 40T EgS U T, BiEA,

40r

201 C)o

TIME IN HOURS(T)

log M

Fig. 4. Relation between concantration of D. D. T. (emulsion)

and time required to death of Ffish.

Vi, WE RIS B ER T, WL < BREET B,
% IMEA L CHRICH] 5 OC@@% SOSHIRET B8, F ORMEXIRIEER L O o ) o FLATD Y
ey, JERNCEL, B, BRICHEEYT 3, MEBERER S L, B2 NI ETR T 2.
HFERRA T O IKIRE T, ERICHEIET 528, I Eﬁ%éti il U CJEENC U
T, HIABEOREIC L VMU < BRI T A, ERK TERCRY A EFRORIEE, KAEIEFEIC
LD, I 2 BB A2 85 DR 5 N7,

J— 48 —
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5 D.D.T. 5#Ic 2% CERIAM, 560 1 H24A—1 H280, #AIEKE, 10°~
14°C)

BIERFRBEIZ1/100~1/200TH 2 (B 5K
TadfRAEE, BEREE T, MUEEEHU JIEFH L, i

A ET 50 % OEIMOREL S LEL [
OB ST ERIIN T, RS, Bage
PR (T O 55, REICEROERICEAICE o
Bo T T RIS BETERORINS, 1/200 250§ | Mo
PPm) LEUT D BT WEE 22 my) CEANAS N AN
- Z 20 *
6 RLYoRRICHT SRS (WM, SeE E |
2A1 H—2A 48, WEkE, 9°—147C) =
B & HOEREI & OBBRIG, METRS D, AT 1 .
DAL b § R B (61 . BRSPS VIR
HGEIR AT /8000—1/9000 (0-4~0.5 DPm) [ s gelasion betwoon concentration
Tdh B, of D.D. T. (powder) and time

required to death of Ffish.

FaDIRIEIE, 1/1000 (4ppm) PLEOWREE Tk
it & FRHC L < SERE T

B, AnuTFopEcor o [W

C OB Eﬁ‘éﬁuﬂKT S, R é“’ \\ 0.0 L .

***’-;L‘-J“Jﬂj? S, BRI LT A St R i : o
/L'J‘f’jiﬁij L EHUEIT Zy "3\ <& . o ase o

FOUG U, BhEES %, FERR ‘; \\o 1.0l o

THICINT B A RORE R e -

i, 1/9000 (0.4 ppm) 4.0 o 1840 2.0 4.0 3’.20g y 2.0

TIFHET 305, BAIEE

WRERE Ry, A, 1/

20000 (0.2 ppm) PLTFT

id, B 5 NIE DI,
7 xR YARICH T HRER (FERYIHE, CS5EIZA2IE~56E 1 H26H,  HIEAKN,

9°~13°C)

BIE (M) & EFESE (T) &oBR, 87 MICRTEY T, b LTiliamoBRa

RATHbEIN %,

Fig. 6, Relation between concentration of SERESAN-SEKKAI and
time required to death of fish.

%Bﬁ@@?@—%—=W2MM”

/J\}HJ/ Tt 7’11‘7 = 9 _pMO-463
FEEIR B 31 /4000—1/5000 (39—49 ppm) Tdh %,
BOIRREY, HRBEIR T, BEESERICE L SR L, BT 205, 2O KR
ICURA TV T B FEVERITIESR, SOIBREE 21T 5 RORSEIZMRICHIBEL, A2, K850
fEEDs 7 OFIR BT B, EEK TROEFROREEE, 1/6000 (32 ppm) Tk ik % i

— 49 —



[ON]

34 ZQVE T S SR I I FUKFETR 6 (3)

i ) . /. e, UL, A,
_ 0.0 // 1710000 (20 ppm) Tl M@fﬁi
TR L, RO— % &iagih
U, BalfikeiTs, ZLTTDORE
W72 2 SR LT B 2N L A,

8 =SV lowd DR (il
M, 56fE2H6 H—2 A8 H, ME
K, 9°—11°C)

0] AT & FOOENERT & OBRIE, EIRRT

\
Raf, BMEOAS L5 20EDR
i [s] Q‘i dC/’bknﬁ@bﬂfgt/\o ﬁ()’lﬂ,[ 5

R e L B e IR, 1/8000~1/9000 (56—63ppm)

Z.O 50 2 0 4 0 —50 2-0 < A ey ™
log M log M (f®F$8D)Z N
Fig. 7. Relation between concentration of endorin HO)U\HE ’ jid &VC ib& & 1A
(emulsion) and time required to death of fish. TR IC IS 2 Pk 8, ZEFEANITIE TR,

ST BkERE 2 70, R RIS SN
_ﬁ 0.0 @meh@,ﬁ<iﬁ{ XRITY
AV
\ . F a0t MU I T 2
{
8

S
<
:
~.
[e]
o]

(=]
L]
L3
\’
\O\o

T

| -

Q

~i log

TII\/il\jaE IN HOURS (T)

>
(o)
L

D 5L, KR TG DAETE
| ° o faoduRiBE, 1/10000(50ppm)
& a0 SEPN J\ SR N o (e
\ ' FEER L, 1720000 (25 ppm) L
\ . % TOBETRERTHE, i
TENQrm 0o SEDHETE R IR KSR T 5
4.0 3.0 3.0 10 3.0 2.0 & DEOEEM EET 5
log M log M 9 Y/ —lcHTRER (E
Fig. 8. Relation bstween concentration of MARASON and BREARE, S6FE2B1 H— 2 A
time reguired to death of fish.
7 1, JREKE, 8°~13°C)
il W & B & OB
fhcrah, BEokE S
i@%%@w%fkm(%9
8 @ o [ZD o
8 AR FIEES I 1/30000—1/
¥ ~ o% o0 40000 (5—7 ppm) Th %o
‘ég & fuIREEIR, 1/5000 (40ppm)
B~ o g uL@ﬁ@agm,m%&m%
) : ' ' UL FFEFTET BH, ZNET
log M log M d)f“*”” BT B, 4
Fig. 9. Relation betw;aen concentration of RINO and REHTI, (RO L,
time required to death of Fish. L, EicgEtd 505, TOE
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Rz, &V F—vo %"&ﬁ%ﬁi<MUbT“¢omﬂbf\%mLM%WﬂA%& g
VB Z & b d T AT, FEHEMAIZII. ERE TR 5 B a0 Rg,  1/50000—
1/100000 (5—10 ppm) TIZEEAT 3723, 2N FTOERE IR 2D 5N » O, T
NEOREPERACHRET S &, ZOFEIOMELED, WEREOHKELED S NI,

E 3
PLEDHRBE R 5, IO F o o 0IC B2 3780 2 T g, & ) F—v3Ll

PRSI I e R P A =) ) N O e dhr V) '/?Lﬁ'ﬂ,/»D.D.T.a‘aLﬂ’U)sl‘/ Y UELA>B.OH.C.
A>D.D. T RHOET, Ml EL2S5L5L9Td b,

o REBHRER AL T b TRICGHEERFE R 2 4, 5 6.1 L BT, b
U K= VEEITIE, Foaond 1/30000~1/35000 (13.3~15.5 ppm) &&xf LT, 24, 1~
25ppm, /N7 =, 1.86ppm, /M=, 1/100000, = RYCHMTE, Ko a i
1/4000~1/5000 (39~~49 ppm) icxf LT, =4, 0.005~0.05ppm, /N7 =, 0.002ppm,
D.D.T.ZfTix, b2 =2050/7000~1/8000(25—29 ppm) iz LT= 4, 0.5~25pPPm,
=<, 1/500000, B.H.C.TiE, Fwa o 1/2000~1/3000 (10~15ppm) 1L T
a4, 1/4000, /b7 =, 1/30000,/h= <%, 1/40000, ~5 7 CHITIE, Fo=9550/8000
~1/9000 (56~63 ppm) WL TA A, 1~25pPmT, KFvaTRINFORELTHT 3
i, a4, 7va, ZovRALhEmnCenBEBALN, TR, FEMLD
monofluoroacetamide ¥ DDV P dicfic Chlorthion o3¢ AT, K3
Y, 34, 2% 2 a0MEAN T%H}Lﬂrbﬁﬁib\&: UT iR 2: lﬂlﬁ“éo

BEIEOKEZKHRIC T 2B, BEMAZHE D wdhid, &Y F—HF, 0.7 ppm,
B.H.C. ¥, 1.4ppm, D.D.T. H#H, 2.3~0. 4ppm, H%};d 2.4ppm, TR
Fi, 2~06mm,75yy,14~QMmmv,CﬂW@W FE RO I DEIEBE E
g3, [N B EDHMPRE L, BE>T, —MICKINCfiH & 0 5 BIERE TG, A8
WEREHEZDNCEREEZEINS

it =

1) BULEREBE L, pHTRIEIER,3.7—3.8, 7ovh U EEEE,10.7—10.8, & U K~
Tl /30000~1/35000 (13.3~15.5 ppm) B.H.C.H4Ti21/2000~1/3000 (10~15 ppm)
D.D.T.FATI1/7000~1/8000 (25~29 ppm), [@HHITI il/100~1/200 (250~500 ppm),
*kL/ﬁ"/Zjlﬁ{f“&i]/fSOUO”]/QOOO (0.4~0.5 ppm) , =2 KV EFATIE 1/4000~1/5000
(39—49 ppm), <7V T 1/8000~1/9000 (56~63 ppm) , V. —Tid 1/30000~
1/40000 (5~7ppm) Tdh 3,

2)  CRISfaI/NIfa L b B ARHT IR,
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