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Environmental Survey for Productivity Enhancement of Cultured Fleshy
Prawn Penaeus chinensis
II. Sediment Type-Dependent Environmental Quality and Productivity
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Effects of the sediments on water quality, and the consequent survival and growth of cultured fleshy
prawns, Penaeus chinensis were determined under selected sediment types for 6 weeks. Dissolved oxygen
was 5.1-5.9 mg/l in both the sediments containing sand alone, and soft sand (50%) and mud (50%).
It decreased to 4.6 mg/l in the mud after 6 weeks. Nitrite, ammonia and hydrogen sulfide of the seawater
were 0.07~0.12, 0.16~0.29 and 0.009~0.014 mg/l in both the sediments containing sand alone, and
soft sand (50%) and mud (50%). The values, however, increased to 0.15, 0.36 and 0.018 mg/l in the
mud sediment, respectively. Survival of the prawn was below 60% in bare and mud sediments. It was
above 70% in both the sediments containing sand alone, and soft sand (50%) and mud (50%). Growth
and food efficiency of the prawn were significantly lower in the 100 % sand than in the sediment
containing soft sand (50%) and mud (50%).
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Table 1. Grain size characteristics and organic content of
sediment used in the experiment

Particle size (mm)

1~2 >»25) 63~ =63
(%) mm  mm m o 250mm pm

Organic
Sediment content =2

Sand 0.34 39% 26.7% 694%
Soft sand  0.68 - - 8.4% 91.6%
Mud 721 - - - - 100%

g} 57 2cme] AA-G vhddl] Z2a, sFE A
s}of(Table 2) 39 F-<F whx]sto] th¥-Eo] F-f-E3e
z gupgteo g AREE & A3 e
o] hel-E FEabgdek BE AP £5 20£05T
AN g 9 gl dAstdet. Ad-de=
NAIA) 9 FEA el &%, pH, 74 7E(L), 22k
T(COD) 9 F3hEol] diste] FA3ATHEAKEE
TEREETRE, 1980). 3t A A zAd uhE eAMsS
FEA£HDO), A&HFZ(NOs, NO;, NHy) Bl ZHdbpi
(Ha5)oll isted 19 2h9] 2 243 ACHAPHA, 1985). =¢]
= 37 2F XskE AAARE 729 E
wkAsl7] Yube] slF 28]l A A FHekAaL,
A& AR Yote] g AXEgvh e
st $isted 24A17kolct AAAE 2Apste] AlES
TFetda, AR A2 Eg- Aol 1992). ol
7ol et FJ 42 SPSS FAIZ 21 (SPSS Inc )& o
£6to] ANOVAE HAG &, vhg e FH& folxte]
B2 {7 Hol2 AAsHAt

T

&=

=

T Ad

i)
N

b
I+
&)

0

aln

ko ot do N v oo

1]

>

Dy

4

A

i

0
ofo

il

It

2 &
1 A28
A Aol e Holel S8 A 657 ¥ 4Y B

Table 2. Chemical properties of the seawater used in the

experiment

Substance Value Substance Value
Salinity 32.2%0 cOD 1.9 mg/1
Total hardness 3,075.3 mg/1| Mg 568.4 mg/1

(CaCO3) Ca 272.8 mg/1
pH 8.0 Fe 35 ug/l
Ammonia-N 15.9 pg/l Mn 1.3 pg/l
Nitrite-N 95 ug/l Pb 0.6 ug/1
Nitrate-N 74.2 pg/l Zn 2.4 pg/l
Phosphate 19.3 pug/l
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Table 3. Changes in characteristics of the selected sed-
iment types after 6 weeks

Sediment characteristics

COD HS

Sediment L (%) (mgOz/ (mgs/

g-dry) g-dry)
Initial Final Initial Final Initial Final
Sand 42 65 1.2 20 1.7 22
Soft sand 94 128 21 3.2 25 34
Mud 215 293 52 74 68 82
Sand +Mud 138 172 39 53 42 57
Soft sand+Mud 166 227 42 6.2 49 63
Soft sand+sand 7.3 109 24 38 31 4.0
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Fig. 1. Suvival of P. chinensis exposed to different
sediment types.

Table 4. Changes in water quality of the selected sediment types after 6 weeks

Water quality

Sediment DO (mg/1) NH; (mg/1) NO: (mg/D) NO: (mg/1) HsS (mg/1)
Initial  Final Inital  Final Initial  Final Initial  Final Initial  Final

Bare 6.9 6.2 0.10 0.12 0.08 0.10 0.03 0.05 - -
Sand 7.2 59 0.11 0.16 0.09 0.12 0.04 0.07 - 0.009
Soft sand 7.0 55 0.10 0.20 0.08 0.18 0.03 0.09 - 0.010
Mud 6.3 4.6 0.12 0.36 0.09 0.31 0.03 0.15 - 0.018
Sand +Mud 7.1 5.3 0.11 0.25 0.10 0.21 0.04 0.10 - 0.012
Soft sand +Mud 7.0 51 0.10 0.29 0.09 0.25 0.04 0.12 - 0.014
Soft sand -+Sand 6.9 5.6 0.11 0.18 0.10 0.15 0.03 0.08 - 0.011
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Table 5. Growth rate and feed efficiency of P. chinensis reared at different sediment types after 6 weeks

. Fish number Mean body weight (g) Growth  Feed efficiency
Sediment
Total  Dead Initial +SD Final ©SD (%) (%)
Bare 50 26 1.12+0.08 4.09:-0.23 7.22 27.94
Sand 50 13 1.17+0.11 4.93+0.19 8.25 34.43
Soft sand 50 12 1.15+0.06 512x0.32 9.08 3612
Mud 50 27 1.16+0.07 442+0.26 7.63 29.43
Sand +Mud 50 9 1.13=0.10 5.1810.10 942 39.13
Soft sand +Mud 50 8 1.15+0.12 5.23+0.18 9.34 38.25
Sand +Soft sand 50 11 1.14+0.09 5.07+0.28 9.02 37.52
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