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Abstract: Polyculture of Chinese shrimp ( Penaeus chinensis) with various biomass of Ulva ( Uba pertusavar) was
conducted in ten aquaria of each 53cm X 24cm X 23cm from July to September in 1998. The results showed that
Ulva could absorb N and P nutrients and improve water quality by decreasing the nitrogen and phosphorus loading
and increase dissolved oxygen levels in the polyculture systems. The shrimp had total N and P utilization rates of
42.7% — 212.9% higher in the tanks with Ulva than those in the monoculture system. When the densities of
shrimp and Ulva were optimal ( 320- 480 g*m™ > and 400- 600 g*m™ ), the oxygen produced by Ulva was
sufficient for shrimp’ s need without extra aeration.
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1
Tab.1 Water quality in the aquaria with shrimp and Ulva
A(0) B(4) C(6) D(8) E( 10)

0.94 0.32~ 1.62 0.75  0.32~ 1.39 0.74  0.12~ 1.76 1.47 0.97~ 2.3 0.63 0.14~ 1.17

(mgeL™1)
NO,— N
(Mge 1) 11.2 6.0~ 16.31 14.7 10.00~ 21.43 13.5% 6.94~ 19.5 16.69 9 35~ 26.21 11.7 6.0~ 1411
PO4s— P
(Mg +1- 1) 1.63 0.30~ 5.90 2.53 0.62~ 4.35 2.87 0.30~ 14.3 4.63 2.22~ 8.49 1.54 0.30~ 4.03
COD
(mg *1" ) 4.83 3.00~ 6.36 5.35 4.20~ 6.40 5.01 3.28~5.6 5.57 4.90~ 6.4 565 4.72~ 6.40
(mg]?g’ 1 6.76 3.21~ 852 5.98  4.33~ 7.9 6.52 4.62~ 8.9 5.2 3.94~ 6.81 6.94 5.71~ 8.83
D(8) ,
-E(10)  A(0) ,
, (D
:B(4) C(6) ,A(0) , ,
; ) D(8) ) ) )
E(10) , . ;
2.2
A(0) (50%),
) , 4¢ , 100%
, ) (2 A0 E(10)
Duncan , E(10) (P< 0.05)
AQ) —— 2 Duncan
B(4) Tab.2 Duncan comparison of growth rates of
¢ the shrinmp in the various treatments
D(8) 2N A(0)  C(6) B4  D(8)
(em) 0.400 0.450  0.525 0. 750
E{10} E( 10) 0. 975 0.575% 0.525* 0.450% 0. 225
D(8) 0. 750 0.350 0.300 0.225
1 B(4) 0. 525 0.125 0.075
. C(6) 0. 450 0.050
Fig. 1 Clustering analysis of water quality
. . o (P< 0.05)
mn varlous treatments
2.3 ,
Tab.3 Growth performance of Ulva in various treatments
(3, DGR C(6) LE(10) A B4 GO D) E(10
(g) - 4.0 6.0 8.0 10.0
’ /2 (g) - 5.5 8.0 130 17.5
24 (g) - 1.5 2.0 5.0 75
. DGR(%) - 0.91 0.8 1.39 1.61

E( 10) A(0)  36% ) ,
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( ,
E(10) , 4 N (%)
N Tab.4 Utilization of nitrogen by shrimp and Ulva
A (0) in polyculture aquaria( %)
E(10) A(0) B(4) C(6) D(8) E(10
’ N (%) 4.5 6.8 57 9.6 12.6
2.8 2.9 N (%) - 1.92 2.5 6.38 9.58
, E(10) B(4) 9.8 6.5 76 46 45
5 N ,B(4) C(6) ,E(10) - 3.3 3.1 1.4 09
N (%) - 8.70 8.34 16.05 2218
- B4 200% N (%) 37.7 56.7 485 80.9 105.4
100%, B C D E N (%) - 16.1 213 534 .2
42.7%, 56.7%, 141.8% , N (%) - 72.8 688 1%.3 18.6
212. 9%
3
3.1
() ;
5
Tab.5 Summary of the polyculture results
X1 X2 X3 X4 X5 X6
(%) (em) (8) (mgrL™h)  (mg L7 (g) (%)
A(0) 50 1.6 1.04 9.8 - 6.76 0.94 - -
B(4 75 2.1 1.55 6.5 3.3 5.9 0.75 1.5 0.91
C(6 100 1.8 1.33 7.6 3.1 6.52 0.74 2.0 0.83
D(8) 100 3.0 2.22 4.6 1.4 5.25 1.47 5.0 1.39
E( 10) 100 9 2.89 3.5 0.98 6. N 0.63 7.5 1.61
70% R ¥1 y2
yi= 0.39 x1+ 0. 51x2+ 0. 2x3— 0. 5S3x4— 0. 18x5+ 0. 043x6
y2= 0. 38 x1+ 0. 031x2+ 0. 017x3+ 0. 076x4+ 0. 55x5— 0. 74966
Y1 y2 , Y1 X2 X3 X4
2 2 7 6
ya X5 X6 Tab.6 Comprehensive evaluation of the results
« ” Y1 Y2 Y
A(0) 14. 482 2. 837 15.78
Yooy ) B(4) 26. 631 31811 25.83
= y1X + y2X 5 C(6) 35.438 41. 699 34.17
, Y1 y2 Y’ 6 D(8) 38.365 40. 281 35.48
E( 10) 10g . E(10 39.411 41. 791 36.57
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[22, 23]
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[24]
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v [ mes | mmw )| suw
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R Fg.2 Polycultwe with two( A) and four or five ( B) species
(10g
4 ) , . ( ) 320~ 480 g*
m > 400~ 600 g'm : 60 cm , 1 kg (U. lactuca) ,
108mol* L™ '+h™ " | 90% ; 40mols L™ '+h™ ' | 40%
[9] _ [10]
l1ke'm >  6kg'm 2 ., CIN 15 7,
1~ 2kg*m™ ?, 0.5 mol*m™ +d™' ,
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