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-The investigatioh ‘and exper iment of the bottom

soil of the hard clams Meretrix lquria' ponds

Yun-Dar _Hor'l .

The investigation éf three hard clam rearing ponds revealed that the longer the ponds were
‘rearing, the lower the,oxidation‘\'—reduction botential(ORP) mV values of the bottom soil. During*
the initial rearing period, the ORP mV value of was lower than that of the later half. And the
4V value of polyculture ponds was lower than that of mono culture ponds. During the rearing
period, the growth of hard clams was not related to the ORP mV V,alu.e. In general, -
'duﬁng rearing périod, the pH values in the three ponds decrea§ed when the mV values were
decliring. ‘The seasonal ﬂuctuationsvof pH values o_f the three ponds were very uniform,

Result of the experiment of bottom soil fevealéd that low pH values caused higher mortality
of hard clams when the reduction layef was forming, but was not related to the ORP mV value.
After the reduction layer had been fo_rmed, and the pH values of bottom :soii were above 7.5; the'
growth. of hard clams_ was not related to the pH values. But when pH values were below 7.5,
the growth of hard clams decreased when pH values decreased. Growth of hard clams was not

related to the ORP mV value, when fhe pH values of bo'ttom soil were below 75 .
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S #1
Table 1 The number and’ mean size of hard elam and mV of ORP and PH :
. i
at every samplmg station of No 1 pond for each measurement i
N3 _;
Sjl A NE NW - SE swW ¢~ Meanof ;
I SO < : Total
ORP -280 ~313 -248 -280 -218 - .-268 32
10 pH -7.48 1.47 7.60 7.56 7.31 7.48 0.10
Apr. 5 1 1 11 0 18
1987 Welght 1.87 0.59 '5.17 2.23 2.41 0.88 - 2.38 1.05 :
] length 18.8 2.1 27.0 © 226 209 2.4 - 20.1 3.3 -
ORP -285 -336 -319 -24 -410 -2175 132.
24 pH 7.83 7.62 1 7.60 7.85 7.72 .7.72 0.10
Apr. n 1 1 0o . "2 3 7
1987 Weight 1.78 4.15 - 3.46 1.25 3.33 1.23 3.26 1.33
. length 18.7 25.3 - 23.2 3.8 23..5 3:6 23.0 3.6
v ORP _421 -368 -505 -560- _535 478 T2
8 pH 7.73 7.68 7.81 7.79 . 7.83 ‘7.77 0.06
May n 1 1 ' 2 6 10 )
1987 Weight 7.64 - 5.44 - 5.59 0.41  3.23 0.7 . 436 1.61 .
: length 30.0 25.8 - 27.5 04 22.4 '1.42 22.2 7.2 -
ORP. -425 -298 -731 -640 _483  -515 154
22 pH 7.22. 7.23 7.33 7.28 7.27 7.27 0.04
May n 0 2 3 1 1 7
1987 Weight - 6.29 0.5 9.75 3.47 8.72 6.93 8.13 2.71
length - 28.7 0.3 33.4 4.6 31.8 ) 29.3 31.2 3.7
: ORP -283 -248 -249 ~323 -339 -288 37
5 pH 7.51 7.48 7.49 7.51 7.51 7.50 0.01
- June n - 1 1 7 1 14
1987 Weight - 6.89 10.59 - 7.07 2.11 11.69 7.07 2.46
length - 30.2 34.8 29.7 3.1 35.6 29.8 3.6
ORP -293. 257 -315 -253 -290 -282 23
19 pH 7.96 7.96 7.56 7.66 7.90 - 7.81 0.17
June n 1 4 2 1 .3 1
1987 Weight v' 1.94 - 5.03 0.42 10.94 2.09 7.64 7.23 1.5 6.66 2.83
length 19.4 27.0 0.7 35.1 2.7 31.3 30.5 2.5 ] 29.1. 4.6
ORP -303 -270 -340 -328 -299. 308 24
3 pH 7.77 7.77 ©7.63 - 7.70 7.61 7.70 0.07
July n C2 3 7 2 2 .16
1987 Weight 483 0.59 9.36 1.1 13.38 244 8.74 1.85 1794 1.1 10.30 3.54
length 31.8 6.3 . 33.5 1.8 37.7° 2.6 322 19 32.3 ‘1.9 348 4.0 -
ORP -214 -251 -242 -232 -242 -236 13
15 pH 7.93 7.87 8.05 7.97 7.86 7.94 0.07
July n - 7 8 5.7 14 3 5 2 32
1987 Weight - 7.15 2.04 11. 00 2.15 5.86 1.64 1232 1. 25 7.99 3.12
length 30.6 3.1 35.1 2.6 2.87 2.0 36.7 1.3 31.4 3.9
ORf’ =290 -325 -285 -313 . -298 -298 18
31 pH 6.98 7.17 - 7.28 7.24 7.08 7.15 0.11
July n 2 ) 0 1 0 2 - 3
1987 Weight 1687 2.26  8.55 - 10.09 2.14
lengt‘h 34.6 2.4 31.5 - -305 50
ORP -210 -358 ~307 -322 -330 -305 50
13 pH 7.19 7.24 7.32 7.32 7.20 © 7.25 0.06
Aug. n 1 - 4 - .3 7
1987 Weight E - 8.54 2.75 = 6.71 1.90 7.76 2.59
length - - 319 3.9 - 31.0 2.6 3.45
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Table 2 The unmber and mean size of hard elam and mV of ORP and PH

at every sampling station of No. pond for each measurement

8 | ‘ ' ‘ meun or
- ? il NE NW SE swW c cun
) ORP -221 ~149 ~191 =231 -145 ~187. 36
.10 pH 7.15 7.36 7.22 7.20 7.51 7.29 '0.13
Apr. n : 1 0 7 0 1. 9
1987 " Weight 1.31 - 3.09 116 - 6.26 3.25 1.58
length 16.9 - 235 4.0 - 29.4 23.4 4.6
ORP -548 -478 -478 ~290 -345 ~428 95,
24 pH 7.20 7.27 7.24 7.47 . .7.36 7.31 0.10
. Apr. n 4 0 0 0 2 0
1987 Weight 3.48 0.28 - - - 5.67 198 4.21 1.48
length 23.3 0.8 - - - 27.9 3.2 2418 29
- ORP -400 ~522 :-463 -433 ~380 -460 62
8 pH . 7.66 7.54 7.48 7.84 7.85 7.67 0.15
" May n 13 2 2 5 2 24
1987 Weight 2.67 1.3 6.88 2.36 3.92° 0.86 1.31 1.17 4.17 0.94 3.20 1.83
length - 2.5 3.6 30.4 4.2 245 1.6 20.7 2.7 25.7 1.8 227 43
. ORP ~508 -615 -373 ~-378 ~-455 ~-466 90
22 pH 7.34 7.05 7.23 - 7.31 7:29 7.24 0.10
May n -4 - 03 v 1 0 5 9
1987 Weight 8.76 3.47 8.38 1.45 - 166 - . 4.18 1.91 6.36 3.44
" length 32.4 3.4 31.8 1.7 18.6 - - 246 4.2 282 5.6
. ORP ~215 ~369 -239 <217 - ~191 ~234 40
5 pH 7.26 7.42 : 7.46 7.38 .53 7.41 0.09
June.  n . . 2 : 7. 3 - . © 12
1987 . Weight . 4.55 0.57 5.90 2.83 4.59 1.92 -~ - 5.35 2.47
' length 25.7 1.5 274 58 . 253 3.3 - 26.7 4.6
. . ORP -265 -284 -159 ~119 ~-229 =227 45
19 pH 7.87 7.81 . 7.79 7.91 8.00 7.88 0.08
June n ' 6 1 - 3 1. 11 . -
1987 Weight 7.52 2.62 15.42 - 4.24 1.06 9.64. 7.54 3.62
length 30.3 3.7 40.0 - 248 1.6 329 29.9 5.1
. "ORP . -250 ~243 -305 . -233 -228 =252 28
3 ' pH - 7.41 7.80 7.47 7.79 - - 7.45 7.58 0.17
Juy . n 2 . 4 4 C2 2 14 ¢
1987  Weight 5.87 2.12 9.19 2.51 4.20 1.67 7.33 0.45 6.87 0.22 6.65 2.65
" length 27.9 3.9 33.2 44 246 3.6 30.1 0.3 29.8 0.3 29.1 4.7
- ORP - - =230 =177 -171 -228 -228 -207 27
15 pH . 8.00 7.83 7.99 7.95 .7.85 7.92 0.07
July - - n . R 4 11 5 1 T 22
1987 - Weight 4.60 1143 323 7.24 268 5.61 1.55 5.19 7.42 3.21.
length 253 349 3.3 30.5 3.6 27.8 3.0 26.8 - 30.3 4.2
. ” ORP -244 -270 -249 . =214 . =216 -239 21
31 pH . 7.44 7.06 717 7.08 7.19  7.19 0.14
July » R LY ’ 2 4 3 ) 4 1 . T 11
1987 ... Weight 15.05 7.57 12.84 2.60 7.68 3.04 7.88 ~ 10.92 5.03
length 384 7.4 36.6 2.9 30.8 4.1 32.0 ~ 344 5.4
. ORP - -195 ... =272 . -228 -230 -264 -238 28
13 pH 7.41 7.40 7.36 - 7.40 7:13 . 734 0.11
Aug. © . n 3 2 2 . 1 -231 S U
1987 Weight 6.24 0.69 6.07 0.51 5.58 7.20 " 843 6.54 0.97
' 8.3 . 0 - 31.4 ) 30 ‘1.9

length 29.8 1.9 30.5 2.3 2
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Table 3- The number and mean size of hard elam and mV of ORP and PH

at every: samplmg station of No.3pond for each measurement

B %‘15 » ) » mean ol
P N NE W sE s ¢ M
. B .
. ORP .. =208 -164 . -61- -109 =92 =127 53
10 pH 7.47 7.52 - 7.48 7.48 7.51 ' 7.49 0.02
Apr. n 19 o 50 o 24 5 Co11 109
1987 Weight 3.60 2.83 3.66 1.69 . 6.12 2.99 3.03 0.83 476 2.49 427 2.54
length 218 49 227 3.3 26.9 4.6 21.6 1.9 24.8 4.9 23.6 4.5
ORP 49 96 -29 +32 -5 -18 44 |
24 pH 7.73 - 7.67 "7.61 7.78 7.82 7.72 0.08
Apr. n 3 21 26 3 1 ‘54
1987 Weight _3.04 1.86 3.15 2.05 6.30 4.14 4.24 2.35 3.21. 472 3.56
length 21.4 4.0 - 214 44 259 5.4 240 4.1 22.6 23.7 5.3
- ORP - =173 -161 +189 -188 -9 -74 . 148
8 pH 7.93 7.86 7.68 7.89 7.79 . 7.83° 0.09
May n 4 .1 2 2 3 : 18
1987 Weight 3.34 186 - 2.41 1.13 1.94 099 6.05 3.8 2,51 0.24 298 2.09
- length 21.8 44 20.0 2.9 189 3.0 266 5.7 20.5 0.2 21.1 ‘4.1
ORP -169 -305 -105 -118 -203 -180 72
22 pH 7.37 7.32 7.36 7.42 7.38 - 7.37 0.03
. May ‘'n 0 1 4 1 . 0 s
" 1987 Weight - - 4.66 2.28° 0.50. . 0.85 - 2.47 "1.29
length . - 25.2 . 19.8 1.4 14.4 - 19.8 3.6
ORP - -63 . -183 -79 -107 -58 -98 49
5. pH - 7.32 7.34 7.35 7.32 7.39 7.34 0.03
June n - . 6 : 2 - 1 9.
1987 Weight - 3.79 120 7.64 0.98 - 2.75 4.53 2.01
: length - . 22.8 22 29 0.5 . - 22.1 24.1 3.2
ORP -70 . =147 - -47 -74 -91 -86 .34
19 pH 7.88 - 7.65 7‘.78 7.85 7.8 7.81 0.09
June n - 1 1 1 4
1987 . Weight . - 619 - 4 70 1.70 14.57 6.99 4.77
length - - .29.5 ) 24.9 17.8 - 34.2 26.6 6.1
. ORP -63 -106 +2. -140 -71 -76 46
3 pH 7.48 7.49 7.59 - 7.44 T 7.68 7.54 0.09
July n : 1 2 2 - - 1 6
1987 Weight 2.93. 5.05 1.48 9.4 1.65 - 7.52 6.56 2.73
length 21.2 .25.0 24 34 43 - 27.5 27.8 5.6
ORP -39 —69 o ~21° T +56 -14 - -17 21
15 pH 7.78 . 7.80 . 7.67 7.70 7.74 7.74 .0.05
July n. - 2 1 1 1 1 5
1987 Weight - 473 243 4,32 2.7 6.54 4:61 1.96
length - 1232 39 23.8 20.2 27.5 23.6 3.4
ORP -105 . =163 - =96 ~128 - -81 -115 29
31 pH . .1.23 7.09 717 7.21 7.29 7.20 0.07
July n 1 - 1 S 2 o 3 . 7
1987 Weight . 18.03. - 3.10 6.94 4.25 4.88 2.04 4.09 5.33
length 39.3 : - 21.5 26.1 5.8 245 7.8 26.6 6.7
ORP - -205 | -182 ~164- -127 -145 . -165 27
13 pH 7.37 7.34 - . 7.46 "7.40 7.94 7.41 0.06
© Aug. n. . 5 - 1 - -3 9
1987 Weight - 10.06 2.64 - : 3.42 - 5.75 1.42 7.89 3.30
length - 31.20 2.6 - . 223 - 2.6 2.7 28.5 4.1

49

o r—— e



50

1400’

%3 No.3 WAH—EA RERFR B RBLREBLZHEERRZE » £ 5 A OBBEIS
WANEERS  EORERE > CHEDRERERD - ARABY  IRNERBEOEES
ERE L 2 G BRSO PR - SHEMBETI® » No. 1 SNo . 2 AR IS » A
BBHN— KR PH FHERBEH—K ° |

Bl 1 ©3FR» No.1 8No. 2 SRR CAEIRE MM B » RECERELmY
fl S 2 PH ERIREH E AR OS> B0V 2 AR A o ABRHE0 DH R/ » TmV SER/N
» pH R TR © TNo . 2 2 i HIRRM RS b HHER S » KEFIRENLS B2 X
W2 T RAEE DTN BRIRRE RAMRE  RARERER MR ZRRRE
» AL A R o B2 5 AR 5 5088 B 2 A DO A T 1

1590 _ORP(mvV)
18.00 py

11200 w(g)
140,00 (mm)

1100 1200 300
710 (720 -;7.30 ,7.40 [7.50 -[7.60 [7.70 . ,7.80 ,7.90
|4.00 16.00 |8.00 ._]1000

7.00
2.00
500

L | i |
19 3
pr Apr . May May Jun Jun’ - gul }tf’l ,?JI A‘t?g

Dl
(=)
N
-8
o2}
N
N
(&)

@1'@ﬁ%ﬁﬁ@ﬁ%Zﬁﬁmﬁgmmﬁ&mwﬂanﬁm
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‘of ORP of NO. 1 pond darmg the rearing penod
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Fig. 2 The weight and length growth curve and pH and mV
of ORP of No. 2 pond daring the rearing period.
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Fig. 3 The weight and length growth curve and pH and mV
of ORP of No. 3 pond daring the rearing period.
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34 EERBRAELSGHRFTNESS/EELR PHESUATECH
-;Table 4 The mV of ORP and PH and survival rate of hard

" clams at each-area of every measuement.

I ‘ _ 7
' No.1 No. 2 "No. 3 No.# No.S5 No.6 No. 7 No.'8.
o |
25 283 583 641 628 772 624 562 . 815
Nov. - _418  -307 . -274 -281 =325 274 .-270 649
1986 0% 90%: 85%  75%  30%  S0%  80%  30%
3 pH 86 612 724 630 782 7227 601 822

jan. ORP  -404 -335. -323 -267 -281 =342 =319 -285
1987 -JECE . 5% 100%  75%  95% 5%  60% - 100% 0%

8 pH . 811 634 7.60 653 7.59 7.35 649  7.08
Feb.  ORP 402 -34 -318 -321 -336 -434 -310 - -165
1987 roA  35% 9% 45%  75% - 25%  30%  90% - 10%

23 - pH | 817 788 779 721  7.84 ° 792 6.87 8.5
‘Mar. ORP~ -412 -331_ 576 ~-724  -475 . -657 -843  -295
1987 FEE  25%  95% 15% 0% 30%  15%  95% 5%

28 pH 824 8.06. 798 7.49 - 796 8.14 7.06 839
Apr. ORP. -414 -325 1033 -1297 -768 -1044 -1369 -395
1987  FECoE 15%  85%° 10%  65%  25%  10% - 80% 0%

24 pH 7.97 6.9 767 7.41 750 772 6.93  8.07
May _ORP  -442 -1050 -1028 -118 - -397 . -579 -934  -387
1987 - FLHE 20%  100% - 6%  72% 8%  12%  92%  14%

%5 B REREFHLENZ SRR PHA
Table 5 The wéight and length growth rate at -each
area of different pH and mV of ORP.

;=N No. 1 No. 2. No. 3 No. 4 No.5 No.6 No. 7 No. 8
pH o 797 6.79 . 7.67 7.41  7.50 7.72 693 8.07

ORP : -442 -1050 --1028 -118 ~ -397 -579 ~ -934  -387
Weight N : T
growth . 35% 0% 37% 21% ~ 38% 54% 1.5%  48%
rate - ' ' -
length . _ o
growth o 9% 0%  11% 6% 9% 14% .0% 13%

rate
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