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Study on the Sediment Chemistry of
Tiger Prawn, Kuruma Prawn, and Red Tail Prawn Ponds
| in I—Lan Hsien

Yew—Hu Chien*

ABSTRACT

To understand the chemistry of sediment in prawn ponds, pond sediment was routinely sam-
pled from I-Lan Hsien from January to December in 1988. Redox potentials at 5, 10, and 15 mm
depth ( Ehl, Eh2, and Eh3 ), salinity, and temperature were measured, total volatile solid, chemical
oxygen demand, moisture, total nitrogen ( TN ), total phosphorus, phosphate ( PO4 ), nitrite, ni-
trate, water soluble ammonia ( HNH4 ), KCl-extractable ammonia ( KNH4), and sulfide were
analyzed. Correlations among those parameters were conducted and those parameters from tiger
prawn ( Penaeus monodon ), kuruma prawn ( P. japonicus ), and red tail prawn ( P. penicillatus )
ponds were statistically compared.

Except PO4 and Ehl, no significant differences in the other parameters were found among
three types of prawn ponds. The averége PO4 ( mg/100g dry sediment ) in red tail prawn ponds (
0.88 ) and kuruma prawn ponds ( 0.82 ) were significantly higher than that in tiger prawn ponds (
0.58 ). The average Ehl ( mV ) in kurmua prawn ponds ( -85 ) was significantly higher than that in
tiger prawn ponds ( -142 ). Sandy bottom, the burrowing activity of kuruma prawn, and lower wa-
ter temperature during the gfowing season might be attributed to the higher redox potential. High
correlation of Ehl and Eh2 and distinct difference in redox potential frequency distribution be-
tween 15 mm depth and the above depths suggested a layer separation at 10 to 15 mm depth. Eh3
had the highest number of correlations with the other chemical parameters. Significant negative
correlations of Eh3 vs TN, nitrite, HNH4, KNH4, and sulfide were found. These findings indicated
Eh3 could be used as an indicator of the overall chemical nature of the prown pond sediment.
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Tnble 1. The comparison of chemical parameters of sediment among black tiger prown ( Penaeus

monodon ), kuruma prawn ( p. joponicus ), and red tail prawn ( P. penicillatus ) in I-Lan Hsien.

Species
P. monodon P. japonicus P. penicillatus

Chemical

parameter N  Mean Std N  Mean Std N Mean  Sud
™V (%) 12 | 4.91 0.98 9 5.08 0.99 4 5.05 1.15
COD (mg/g) 12 23.55 6.15 9 25.17 5.87 4 24.84 5.78
MOS (%) 12 28.50 7.41 9 31.28 0. 89 4 30.76 0.70
TN (mg/g) 12 13.23 3.23 9 9.81 2.81 4 14.94 5.29
TP (mg/g) 12 0.64 0.20 9 0. 82 0.17 4 0.88 0.22
PO4 ( mg/100 g ) 12 0.06 0.06 9 0.04 0.01 4 0.04 0.01
NO 2 ( mg/100g ) 12 0.01 0.01 9 0.00 0.00 4 0.00 0.00
NO 3 ( mg/100g ) 12 0.01 0.00 9 0.01 0.00 4 0.01 0.00
HINH 4 ( mg/100g ) 12 0.67 0.16 9 0.45 0.12 4 0.61 0.20
KNH 4 ( mg/100g ) 12 '1.43 0.43 9 1.28 0.19 4 1.40 0.13
S 2 (mg/100g ) 12 0.93 0.46 9 0.81 0.43 4 1.25 0.58
Eh-5 mm ( mV ) 9 -142 44 9 -85 32 4 -111 37
Eh-10 mm ( mV ) 9 -175 37 9 -138 23 4 -174 84
Eh-15mm ( mV ) 9 -191 36 8 -155 52 4 -195 42
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Table 2. The analysis of variance ( a ) and Duncan’s multiple range test (b) of total phosphate con-

centration ( mg/100 g ) in sediment sampled from three kinds of prawn ponds ; Penaeus
monodon ( M), P. japonicus (] ), and P. penicillatus (P ) in I-Lan Hsien during 1988.

(a)

(b)

Source DF SS MS F Duncan Adjust
grouping Mean N TRT
TREATMENT 2  0.3579 0.1789 5.36% A 0. 881 4 P
A
ERROR 19 0.6638  0.0334 A 0.817 9 ]
TOTAL 21 0.9917 'B 0.582 M

©

Table 3. The analysis of variance ( a ) and Duncan’s multiple range test ( b ) of redox potential (

mV ) at 5 mm depth of sediment in three kinds of prawn ponds ; Penaeus monodon ( M),
P, japonicus (J ), and P. penicillatus (P ) in I-Lan Hsien during 1988.

(2)

(b)

Source DF SS MS F Duncan Adjust
grouping Mean N TRT
TREATMENT 2 14230 7125  4.86% A -85 9 J
A
ERROR 19 27869 1467 AB -111 4 P
TOTAL 21 42119 B -142 9 M
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“Table 4. The correlation matrix of chemicals and redox potential of shrimp pond sediment sampled
from I-Lan Hsien, Taiwan during 1988.

COD TN TP PO4 NO2 NO3 HNH4 KNH4 H2S EH1 EH2 EHS3

TV 52 49 39 -03 38 55 20 08 40 42 43 -02 TV
* %k * NS NS NS %% NS NS * * NS NS

COD 23 42 49 08 55 10 22 29 56 52 17 COD
NS % %% NS %% NS NS NS %% % NS

N 12 13 53 50 67 40 59 16 -29 50 IN
NS NS *% *% x%x % %% NS NS %

TP 04 -13 06 -13 -20 17 41 51 13 TP
NS NS NS NS NS NS NS % NS

PO4 17 38 15 28 02 0 17 14 PO4
NS NS NS NS NS NS NS NS

NO2 51 37 33 34 -4 -32 -46 NO2
\ x%¥ NS NS NS NS NS %

NO3 31 56 -43 21 27 -20 NO3
NS %% % NS NS NS

HNH4 27 44 -24 -30 -62 HNH4
NS #% NS NS *x

KNH4 20 -01 14 -42 KNH4
NS NS NS %

HoS 03 -10 -71 H2S
NS NS #%

EH1 66 39 EH1
. % % NS

EH2 31 EH2
NS

COD TN TP PO4 NO2 NO3 HNH4 KNH4 H2S EH1 EH2 EH3
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A. Connectable stick.
B. Drive-in core sampler.
C. Removable core hull.
2 2 E
-

Fig. 1. A core sampler.
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A. Voltage meter.

B. Reference cell._
C. Extendablé redox-potential

measuring stick.

Fig.2. A reduction-oxidation potential measuring system with platinum probe to the positive and

reference probe to the negative of the voltage meter.
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A. No. 19 éauge copper
rod ( diameter 1.9 cm )

B. Insulation.

C. Epoxy

D. Platinum rod

<

( diameter 0.5 mm ).
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Fig. 3. A platinum reduction-oxidation potential measuring probe.
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> , of voltage meter.
4; ? / B. Extendable fishing pole.

. Extendable joint.
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D. Acrylic plate to touch
sediment surface.

. Platinum probes.
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Fig. 4. An extendable reduction-oxidation potential measuring stick with probes at three sediment
depths; 5, 10 and 15mm.
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Sulfide Concentration ( mg/100 g day sediment )
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Redox Potential (mV )

Fig. 6. The correlation between sulfide ( S2 ) concentration ( mg/100 dry sediment )
and redox potential (Eh ) (mV ) at 15 mm
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H-NH, Concentration ( mg/100 g day sediment )
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HNH4 =1. 7649x107'—2. 3270x10Eh
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Redox Potential (mV )

] 1 ¥

Fig. 7. The correlation between' water soluble ammonia -( HNH4 ) concentration
( mg/100 dry sediment ) and redox potential ( Eh ) (mV ) at 15 mm depht

of shrimp pond sediment in I-Lan Hsien.
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o
1.8 : °

K-NH; Concentration { mg/100 g day sediment )
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Redox Potential (mV )

Fig. 8. The correlation between KCl-extractable ammonia ( KNH 4 ) concentration ( mg/100 g dry

sediment ) and redox potential ( Eh ) ( mV ) at 15 mm depth of shrimp pond sediment in I-
Lan Hsien.
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17.54
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Nitrite Concentration ( ug/100 g day sediment )
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Redox Potential (mV )

Fig. 9. The correlation between nitrite ( NO2 ) concentration ( mg/100 dry sediment ) and redox
potential (Eh ) (mV ) at 15 mm depth of shrimp pond sediment in I-Lan Hsien.
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Total Nitrogen Concentration ( mg/g day sediment )
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- Fig. 10. The correlation between total nitrogen ( TN ) content ( mg/g dry sediment ) and redox
potential ( Eh ) ( mV ) at 15 mm depth of shrimp pond sediment in I-Lan Hsien.



