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Sudies on growth and photosynthesis characteristics of Gracilaria lemaneiformis and

its capacity to uptake ammonium and phosphor us from scallop excretion
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Abgract : Gowth and photosynthes s characterigics of high termperature tolerant mecrodga, Gracil aria lemaneformis, were Sudied
at different tenperature and light irradiance. Nutrient uptake rate and nutrient reduction dficiency of ammonium and phosphorus
from scalop excretion were determined. Terrperature sgnificantly dfected the gronth and photosynthed s of this oecies. The dgae
coud grow well when the tenperature ranged 15 and 25 , and reached the fages growth rate (SGR) of 2.8 % per day a
20 . The photosyrthetic rate increased with the incread ng temperature and light irradiance , reaching the maximumwith 50 mg
O./(gdw-h) &30 and120pnol/(nf-s). G. lemaneiformis can aborb eficiently the amnonium and phosphorusfrom scallop
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excretion. The nutrient uptake rate and nutrient reduction dficiency of amnonium and phogphorus changed with cultivetion dengty
and period. The meximum reduction dficiency of ammonium and phogphorus were 83 7 and 70. 4 percent , regectively. The
maximum uptake rate of ammoni um and phogphorus were 9. 9 ol /(g ww- h) and 4. 3p nol / (gww- h) . Resultsindicated that this
seaneed can be cultivated in north China and is a suitable candidate for integrated mariculture of seaweed and hivdve. The
integration can bendfit ecoromy and environment in a sustainable manner in warm seaons in coagd waters o rorth China.

Key words: Gracilaria lemaneiformis; gronth; photosynthed's; amnmonium; phosphorus; nutrient uptake rate; nutrient reduction
dficiency ; scalop
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3h ,
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O, (mg/l) ,Vo (1) ,Wo (9) .t (h) (3
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, , A\ | 1,
1
5 , 3 ( (57.0%£4.9)mm, n =200)
50 (1196 +42)g(n=15) ,
: 5 : : 3 ( 1)
4 ,24h ; , ; 50
, 3 ., 1 NHs-N FOs-P
, 20 13 (16.5+£3.7) pH 7.8 8.2,
31.8 32.2, , 70 204 nol/(m’-s)
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Table 1 Polyculture density o C. farreri and G. lemaneiformis in different treatment (ww, g/m°)
Qorntrol 1 Treatment 1 2 Treatment 2 3 Treatment 3 4 Treatmert 4
Qowp
Slop Seaweed Slop Seaweed Slop Seaweed Salop Seaweed Salop  Seaweed
A 406.5 0.0 428.6 67.3 441.6 144.4 429.2 272.1 3.6 352.4
B 411.9 0.0 444.5 66.9 £7.5 137.4 432.9 255.4 437.3  338.7
c 405. 4 0.0 453.4 73.9 417.7 135.6 423.1 262.9 413.8 3517
Mean 407.9 0.0 442.2 69.3 425.6 139.1 428.4 263.5 4316 347.6
Ratio 6.38 1 3.06 1 163 1 1241
SR , NUR=(C - M) V/WW/t (Nutrient uptake rate NUR) ,NRE( %) =
(G- M)/C x100 (Nutrient reduction eficiency ,NRE) JWo W,
(Ww.,g ;G M, @rolL) ;t
(d) NH,-N FO,-P (F 0.036
1.293) ,
1.6
PSS (ANOVA) , SN-K , p<0.05
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55 6.3 nmolL , (Amnonia Reduction Eficiency)
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46.6% ANOVA 3 , NH,-N (F:55.542,p<0.001) ,SN-K
3 , 23 4 , 1 ( )
)
2 (Mean = D)
Table 2 The variance o NH;- Nand PO, P concentration in different treatments
() 1 2 3 4
Item Time(week) Control Tregtment 1 Treatment 2 Treatment 3 Treatment 4
NH4-N ol L) 2.92+0.42 3.00+0.08 2.94+0.21 2.99%+0.32 2.97+0.05
Anmonium concentration 1 9.26+0.38 4.82+0.09 2.14+0.05 1.69£0.06 1.51+£0.03
11.57£0.47 8.43+0.15 4.28+0.10 3.39+0.12 3.02+0.06
3 12.13+0.23 9.39+0.29 5.45+0.59 5.82+0.44 6.48 +£0.89
PO,-P @rol L) 0.69+0.06 0.62+0.03 0.59+0.04 0.62+0.07 0.64+0.02
Phogphorus concentration 1 0.84+0.05 0.62+0.03 0.48£0.05 0.47+0.03 0.43+0.01
1.89+£0.12 1.25+0.06 0.91+0.09 0.93%+0.05 0.77£0.02
3 5.87+1.01 3.54+0.63 2.03+0.24 1.75+0.22 2.79+0.39
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