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Fig. 1 Flow diagram of the circulatory raceway system
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Fig. 2 Growth curve of shell length during the intermediate
culture period
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Fig. 3 Growth curve of body weight during the intermediate
culture period

Tab.1 Effects of different flow rates on the growth of Sinonovacula constricta juveniles
T/ . . . . Gpr/ Gpw/  Rg/
(Ls) L/mm Wig RscL/% Rsaw% RxpL /% Rxpw/% (um/d) (mg/d) o
0.12  18.76+0.02° 0.703£0.010° 1.202+0.002° 4.952+0.031° 71.76+0.15° 828.41£13.00° 174.54+0.36° 13.93+0.22° 96

0.16 19.53£0.10° 0.797+0.010° 1.292+0.011° 5.232+0.028" 78.83+0.89°
0.21 20.54+0.15* 0.975+0.008° 1.404+0.016" 5.638+0.019°

88.07+1.37* 1164.46+10.78"

191.34+2.16° 16.03+0.22° 95
213.75+3.32% 19.58+0.18" 92

953.30+13.36"

T R B IR IR A RN 25 2 IR ARSI (iR 2275 R B _ AR AN R 7 BE R %A R 2L 18] 22 5 1. 35 (P<0.05).

2.1.2  RIEHE K B A AR

TEAR S i 2 i KR TE 17.27~20.17°C Y5
N, EhEEAE 18.78~18.96, pH {HTE 8.12~8.23, DO fE
7.44~7.91 mg/L, DO V& FE Bifi 7t 2 (9 385 b i 3 fm, {H AR
PR BE AN K, oA 2 850k oK AR fbe BE /N, 397

L 4 398 1 AR RV L

I3 2 ALAL, R A 2R 3 U BE W] T K
M2 KAWL, T L Bl A i3 N, R ALY
RERA/NTARGUELA o ARG L P K H B AR
JEE B K B AS RO S W Bl B T, AP R A S BR R
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R2 ARIREX KR RRY 00

Tab. 2 Effects of different flow rates on the water quality indicators

oK TR AR PR L (mg/L)

s

Vg HE  EES BER WEE WA RERRE b

WLy 4 ‘ ‘ ‘ ‘ SRR

Bk dvk Bk DK K ok bk Uk K vk RS BESE SR WRIE

0.12 15 2579 11.59 0.260 0.304 0.528 0.591 0.074 0.075 0.001 0.009 55.06 -16.92 -11.93 -1.35 -800
30 447 1.53 0220 0.242 1913 1977 0.540 0.544 0.048 0.041 65.77 -10.00 -335 -0.74 14.58
45 1.87 0.34 0.112 0.128 1.432 1.762 0.396 0.487 0.044 0.045 81.82 —-14.29 -23.04 -22.98 -2.27

0.16 15  33.69 1522 0.288 0.243 0.466 0.586 0.072 0.071 0.003 0.010 54.82 15.63 -25.75 1.39 -233.33
30 4.09 221 0.258 0.248 2.039 1.975 0.489 0.547 0.034 0.044 4597 3.88 3.14 -11.86 -29.41
45 3.00 0.74 0.244 0.234 1.721 1.794 0.395 0.548 0.040 0.054 75.33 4.10 424 -3873 -35.00

0.21 15 2136 1346 0.290 0.192 0.557 0470 0.073 0.077 0.003 0.002 3699 33.79 15.62 —5.48 33.33
30 624 1.82 0.251 0.233 1.928 1.938 0.484 0.519 0.036 0.042 70.83 717 -0.52 723 -16.67
45 1.19 040 0.239 0.128 1.645 1.568 0.402 0.408 0.056 0.081 66.39 46.44 4.68 -1.49 -44.64

T R R IR K B RS, B pg/L; BRI AR KR BE R TR W B2 5 35 PR IR 2 vy T /K ik B2 AR

1%, Br AL BRI

W BOR T it 4 A S A X R BRI, B
bzt D IR | &= S 1 I R (072 /G
BE & 55 & IR B, R B W o, AN TR I X
W AH A R R AR AN, A RO B K Btk Ak
W GOt R s A 2 KT P TR VA R R K VA B
W STt AELV FE KB, o U 2 v P TR
WM %
2.2 ARG HZFRR
2.2.1  AN[RHLAS X R A K AT R R

1 3 AT, TRV AR E A SR, 1R
0~16 d, RHLFEHE DA 7E KA AR FITER H G 2R K
R F/NIAEHEDL, (B7E 24 d, KREASHEDFE KA
X B4R H S AR N T/ NS HEDL 75 24 d, R
FURSHE DB GT 1 9.48 mm £ 0.30 mm, 1.27 J7 Ki/kg)
2R T/ NRIASHE DUALAS (58K 7.62 mm + 0.16 mm,

F3 RS G HE A KBS0

2.10 J7 Fi/kg)(P < 0.05), HH S 25/ NRIAS 4
H 7.33%, (HMN AL kA, /NIURS HE DL
oz, R E R KA A R 23.72%, /ML
EHE DU K A KR
2.2.2  REFAEKE L

TEA S R h i K IR EETE 14.30~18.31°C [
W, EhEELE 21.20~22.11, pH 7£ 8.00~8.36, DO 7
7.36~8.36 mg/L, 71 B 4 W6k 1 b AR KT I o

M % 4 AT, RIG A HE K 4R R o e S Ak
JEARACI S, 7K 2 2R R i A U BE ) s T o
K, TR S 3R L BRI TN AR AL, T
BREBRFR T/ AEX IR, 4R o F
T PR R R T R W I T, RS AR AR A
R FE M TR o TESE A RTI, JORUAR 2 25 EURI I A
RS I =, BB FRE H RIS n, REREEAR

Tab.3 Effects of different sizes on the growth of S. constricta juveniles

A% H i%/d L/mm Wimg Rxpl/% Gpo/(um/d)  RsgL /% AP BUT S /(kg/m®)  Rg/%
IR 0 3.12 2.78 — — — — —
8 4.28 6.31 37.18 145 3.95 — —

16 5.48 11.14 75.64 75 3.52 — —

24 7.62 23.81 144.23 89 3.72 3.13 73.12

KIS 0 4.29 6.25 — — — — —
5.97 13.59 39.16 210 4.13 — —

16 7.65 24.04 78.32 105 3.62 — —

24 9.48 39.37 120.98 76 3.30 2.53 80.45

Ve 2P BCHE S B R T KRR B 2 AR B A PR < 2 By T PR A R R B 4 oS HEAT I, e P T e
106 TEPERLF 12020 4F / 5F 44 45 1 46 4 3]
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x4 TREMIEHNIEZE SEKRIER

Tab.4 Changes of the water quality index in the intermediate cultivation process

2 K BTG bR TR B /(mg/L)

Wk Hie  TEE BAK  WEE  UMA W Kb
(L/s) /d e . UM
Hok ok MK K K Sk Bk ok bk ik PR S SR WA
KIAE 8 11.59 4.41 0.01 0.01 021 0.24 0.06 0.07 0.05 0.05 61.95 0.00 -14.29 -16.67 0.00
16 11.02 421 042 0.20 035 031 0.11 0.09 006 0.04 61.80 5238 11.43 18.18 33.33
24 8.63 4.12 032 0.11 0.16 0.11 0.03 0.02 0.07 0.05 5226 6563 31.25 3333 28.57
IR 8§ 11.62 4.12 0.01 0.01 020 0.20 0.06 0.06 0.05 0.04 64.54 0.00 0.00 0.00 20.00
16 11.08 4.01 039 0.35 030 030 0.09 0.09 006 0.05 6381 10.26 0.00 0.00 16.67
24 871 4.03 034 0.20 020 0.17 0.03 0.03 0.07 0.06 53.73 41.18 15.00 0.00 14.29
X HEZH 8§ 11.62 12.20 0.01 0.01 022 0.22 0.06 0.06 0.05 0.05 -5.00 9.00 0.00 2.00 0.00
16 11.08 11.74 041 0.34 035 035 0.11 0.11 0.06 0.06 -6.00 17.00 0.00 3.00 0.00
24 870 9.05 033 0.28 0.17 0.15 0.03 0.03 0.07 0.08 —4.00 15.00 10.00 3.00 -14.29

T R B R K B RS, < B pe/Ls RBRARON GUEF IR th KM BE R T HEKMREE, RBRFY 0 Fom s bt ih

ke KL AR AR /N

K, T /NHURS T DA PR /N o 45 20 A T PE S R
HVREEIIALT IR, HE B2 5
3 Wt
3.0 ARG S A A R RIREKR R

HEET R B T K S 2 2 —, 1T
KA E AT R | KRR | BRI .
UM S IR, VR UBEIE T IR L
T HE | G MR R R 5 25 I T X G A 01 A
KR8 (B, HE o A o i B 2 K g — A
IR, R B R A KPR L 0 8 TR A
TEECHE LS, PR 3 G4 T AR £ X 1 R
R, T AR IR R R P2 26T
RGEeh, WK P LR, T
/N BB S 2R B IV B, 7 e B o
PR T KA 4R 08 4 R e
PR A A KT 3 5 AR S o A
A K R, 2 2 U D A K A £ 2% SR
HITE

RIS, D5 % B AR T S AR T
SR, B0 A A PR AR, A0S BV
YO PBI P, 9 BB S e T 0 K R A, T 4
TR, WO 2 T DU A B
B, SEORREER R, BT R T .

BRI B R, BRI M FIBE T A s B
T S R R R R RS T, T
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JE DA i 5 L T A, LA KR B 2 R T AR
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FHEMTE LI ES, XafeREadET, b
HEA RIS, AKh R REA Y kA e
Py MR I A D A, S BOK IR A IS PE R £ A
WIS o 3o 5 K A Ear AU R B 4 088 R ) R o iR AR R
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RE 5 DR g /N RIS 4 R AE DL R B A R UK
AR, BEOCEDK R Z A B R L, [ TR
AP BITEAVE T, S 20 S ERNE AN 2K 3
XEFRFEN R, SR AN A R 2 — & R
Jo 2 R IR B N 7 A W W B RE AR, BT AR i K
P SRR Al AU e B L Y e AR,
TE B 0 T A [R] MR 2 v e o 7 A I 7K ok 3 7 5
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4 Zi

25 L raR, i v a] % A R b O D R K
/SO 10 1 by N 1 LA R e % | SN i
SEHIET R R RE AT R A E KRS
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Effect of different flow rates and sizes on the growth and sur-
vival of Sinonovacula constricta juveniles in the circulatory
raceway system

LIN Xing-guan®?, ZHANG Xiang" ?, TENG Shuang-shuang” ?, XIAO Guo-giang"?,
CAl Yi-long" 2

(1. Zhejiang Mariculture Research Institute, Wenzhou 325005, China; 2. Zhejiang Key Laboratory of Exploi-
tation and Preservation of Coastal Bio-Resource, Wenzhou 325005, China)

Received: Jul. 15, 2019
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Abstract: This study aimed to reduce the intermediate culture period of seedlings of Sinonovacula constricta and
accelerate the culture of large-sized products. The effects of flow rate and size on the growth and water quality of
the seedlings were investigated in a circulatory raceway system. Seedlings with a mean initial weight of 0.076 g =
0.005 g were reared at three different flow rates (i.e., 0.12, 0.16, and 0.21 L/s) in a flat sink for 45 d. Results showed
that the specific growth rate and weight gain rate increased rapidly with the increase in flow rate, whereas, the
mortality rate showed a reverse pattern. The ecological economical flow rate was calculated to be 0.163 L/s on the
basis of the survival rate with daily average weight gain rate. When the system flow rate was 0.163 L/s, the growth
rate of the large-sized group (80 000 individuals/kg) was significantly higher than that of the small-sized group
(180 000 individuals/kg). Meanwhile, the weight per unit area of the large-sized group was lower than that of the
small-sized group by 23.72% because the number of seedlings in the small-sized group was larger than that of the
large-sized group. In addition to the low flow rate, the intermediate process of planar flow has a good removal effect
on chlorophyll ¢ and ammonium nitrogen, with removal rates of 36.99% and 3.88%, respectively. This finding in-
dicates that planar flow induces intensive intermediate cultivation, while, the use of seawater and pond water for the
intermediate cultivation of seedlings plays a role in purifying these water bodies. The results of this study indicate
that the minimum degree of self-pollution and growth and survival rates higher than 73.12% can be guaranteed at a

culture density of 0.5 kg/m? and a flow rate of 0.163 L/s.

(RS 24 3 3h)
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