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2.1 KISEHE

SIS AE L1 A 3 BRI K 7= A RS w3 K 37
PR O D) #4T  RGEH 4 AR BN 15
m’, A ROKIE N 1 m Y B B 585 4K a3 SO 7 <
TR G E P RN R TR B KT
it G . H T AN  FRFE b HE K-8
i (FBRASAE | FR A S A AR 22 o) — 22 o] s
T M —HIE 5 AP R B (A R R ) b
e (ZBRGNURLY) SR — A P 0 b (5 e 2
RS R) 5 B SN TR B (AT —K
AR R SR) IR A (WLE 2) .

T

1SR, 2 YU 3K, 4 ATE MR,
SN S 6 (RHUK AL, TR Lt
s LR, 9 s BANAEE,
10— A3 RARACT; 11— M. BA. IR

B1 XBFEFHHER

Fig. 1 Fish greenhouse plan of sample workshop
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Fig. 2 Water treatment process of closed recirculation aquaculture system
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ARSI Ay A B BT, 55— B BEOC AT E 5
HNRAEE  FT I B RN E 1517 20 d; 55 —Fr
BOCH G B 2N AT A B SN is
1120 do SEERIR] R GE K IR I TE(19.30 £ 0.6)C,
£h B 20~ 25, pH 7.0 ~ 8.0, dissolved oxygen (DO)=
12 mg/L, fEFRHE R 18 YR/d, A= P 7K 45 B ek [i)
N 15 h, FEHMIK IS B IRHE] D 1 min.

S Ik B ILAREED B & 5Pt B
Hit 780 F2 , A rh AR e B S AR SE S, I Y
BOBSR IR IR 2R BE 2974 10 kg/m’

23 HEEE

H #4037 (8:00,15:00,22:00) , £ 4H 42 LI
BN, BRI IE SR pH . DO KIS
IRITHE R , BRI — R WA R A e R A2
o S 5 KSR AR sS4 A FR A it STOR i kK 1
SRR K O SR Y K O AT )
BERAMNRAEE PR () K O K B 0% T
BRI 13:30 KA, YR58 AE 5 R HURE 25U HR
FE3AN FEBCOE M . B4 RIERT (5 ) B oMk
BEE PR E KRB I DL KK BT ARt Y
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24 KRS 5 A E
SV AN E 7 R IR B e Ak L a0k
AR AR AR A% & W o O RE T s A i i i
K FH P v e R B R D o A A pHLL KR 3R
JE I 5 A A5 7K B SR D A i ysi profes-
sional plus ZZHUK UMl ; 4 R B £ R A
SRR AE .
25 FBEBEVFIERNES X
DR AR I & 5k R K R B R
1 mm (& AR &, AT B 0.1 g LT KF,
3 SR SR 5 A RS W) R
JETHE S : F=100 W/L?;
I H B
G=(W,-W)(T-T)) (1)
S H B R
Gr=[2G/(W+W>)]*x100 % (2)
PRI H K
Gv=(L~L)/(T:-T)) (3)
P H R
Gw=[2Gw/(Li+L)]*100 % (4)
K (D~ WHIKE, g; L KK, om; THFRGH
A, d
FrE AR
SGR=100x(InW,—1nW)/t (5)
(5)Hh, RN W53 00 Ry 555 30 495 o Isf 0 S 560 T e Ik
H AR E R, g5 MSLERITE], d,
3) A HAR AR B e 7 v LA RS DU
1 d, ZE 7] — B AR A, FH T mL B FHVE S A%

A i R Sl KL, FH 1 %o B IR e bise , LA
FPUBE I 45 50 AE BRAR BRI 22 .

OIHEOT . AR (RBC) | 4RI THEL
(WBC) H i e 8502 5 2085 1 & &t (Hb) TP
) I L 3 5 - Y4 21 40 g 1 21 85 (1 (MCH) = HB/
RBC,

2.6 HEALIE

K SPSS17.0 G T+ 4%k B R 48 i £ 48 4 7
225 W EVE T, TR E B A bR iR
%, LI P<0.05 1} 22 5 B K, P<0.01 fE 22 5%
[FEERTE Y/ SN

3 R

31 EMERBREMEINFERRHNEIN

2100 T 2011 4F 12 H—2012 4E 4 H %4
L B HE R K AN IR B, &E 5 S
040 B A BR RN 100 %, Fe AR L BR RN
99.80 %, P14 BRF N 99.94 % ; B B 4 i L R R
100 % , B K 25 BR RN 99.80 % , FH L BRF A
99.92 %, J& B LAY IR B e 2 BR A 100 %, B Ak
EBRFH99.30 %, T3 LBRFN 99.94 % ; T B 4 it
1 R FRF 100 %, SR L BREHR 99.62 %, V34 LB
B 99.75 %o AN E TG BT AR N Y
EHRFIC B EF I (P>0.05) . H 2%/ RS
i, ot 7K A 20 TR 2 8 1A 21 818 N/mL, IR
B34 850t 75 %) 340 A~/mL, 22 3 5 TR AR R
N iR R i OB N o O 2 S
Jo B IR A M PR K O B AR R IR A Y R
(P<0.05),

F1 ESMEFENMEGNEERERFEBHE KR GIERENER

Table 1 The bacterial removal rate of UV device and test result of bacteria in intlet of tank

R NBI NBO RAB NVI NVO RAV NBIT NVIT
/(cfu- mL™) /(cuf- mL") 1% /(cfurmL")  /(cfu-mL") 1% /(cfu-mL")  /(cfu-mL")

FE 1 2 500 5 99.8 2500 5 99.8 5 5

2 7200 0 100 5000 0 100 0 0

3 8 000 0 100 4 800 0 100 0 0

4 4 000 0 100 1 600 0 100 0 0

5 9 600 10 99.9 5300 5 99.9 10 5
TE 1 20 000 0 100 14 000 100 99.3 700 0

2 10 000 20 99.8 16 000 0 100 120 90

3 21 000 10 99.9 16 000 10 99.9 130 100

4 18 000 0 100 11 000 10 99.9 140 110

5 19 000 11 99.9 12 000 120 99 3000 1 400

TE :NBO A5 HMNRAEE /K A TR S0 NBL A 50 SN B HE K AN TR K RAB S 28 AN S A R 23 BR8NV O S 55PN B /K DI
BNV SO E KIS RAV IR £ R NBIT Sy FRFE MK 1140 LK NVIT Sy FR5H it 3K 19 S AL
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32 EHMNRRIEMIE X EWIE K BRI A RN
2 AT LI ), SEAME B BT, A= Wikt
XFHE K NH | =N 257 %8 35.81 %,NO ; -N %
FR#H 6.67 %, COD £ FR%H 12.00 %, pH [1#)-F-
{8 1 7.85+£0.02 N 7.81+0.03; 22 A2k 5 2 i &
i, A5 W U8t X E K RS NH D - N BR R
51.51 %, NO ; -N 2R354 11.54 %,COD LN

11.45 % , pH [ F 3 {5 i1 7.91+0.05 F [% = 7.89+
0.08, AHXTEEANZR G B 75 , B A6 il v i) A= 4 0
MR Z KR NH [ -N NO ; -N £ 1E 44
W1 e o I 2200 iR W], S8 AT A2 Ak
J& B4 g KR NH | -N NO ; -N [ 2%
B AR I 22 5 (P<0.05) .

R2 EIMERRIGER EWIRMEE H QKRB mIE SR

Table 2 Changes of water quality in water coming in and out of filters when UV device installed

on before and after the biological filter

_ JE A&
IR B A LR RY% HEE HH LR RIY%
pH 7.85+0.02 7.81+0.03 7.91+0.05 7.89+0.08
NH | -N /(mg- L") 0.148+0.03 0.095+0.03 35.81° 0.165+0.07 0.080+0.05 51.51°
NO ; -N /(mg- L") 0.045+0.03 0.0420.025 6.67* 0.026+0.027 0.023+0.001 11.547
COD /(mg- L") 1.5040.40 1.3240.03 12.00* 1.3140.42 1.16+0.40 11.45
T R PE PRI 22 (n=20) , 41T T RS T BRI R 7R 22 5 1k 35 (P<0.05)
7 005
33 ZERLREMEXNEMPER.THEEBRLN w00%al
P T 3 01, 48 AR I it 2R R A R R %‘%0%%:
(0.148+0.043) mg/L 55 & A & Z Xk (0.164+ fm 0%8% i - %%ﬁ
$ 0.050) mg/L AHLLR#AK9.70 %, FEUCiE R, Hif e at = 023 4567891011121314151617181920
Vk=2/¢

A4 G A ) AR B i B4 DL BB SR I 8] ) 4 7
AR, 2T R B R AL

0.3
T 0ast
B
£ 02f
#0.15
¥
£ 0.1
= —+EEA
I 0-051 R E4H
) .

1234567 891011121314151617181920
PERE

B3 ZHEREMENEHPIENZI
Fig.3 The effect of UV position change on NH ; -N
in tank
P 1] 4 60, 2R AN T £ b IV A i R 2 vk
JE4 0.025:£0.043 mg/L 5 5 I AN R AP vk 2
0.032+0.007 mg/L #H LU %A% 21.6 %, fEULLRES,
HI BT 20 I PR A0 46 A v O 1 0 T B
S BRI ) 14 PR TH R TR AIR , B2 MIR T R 0 T

B4 SHNEREMEX &P THEBRRNNG
Fig.4 The effect of UV position change on NO , -N
in tank

34 ZEHEREMEWNFBESEIKRAZI

H1& 3 AT UL, S8 HME I 140 5 i 2EAH L
1 VR b A, 2T 4 AR P A A T
20 B M £1 25 1, O£ 1R e A Y
(P<0.05) b, 2T ARAI%C . 20 MO0 PP 21 40 i 1
LR 00 B 35 R AR (P<0.01)

F3 BT EMEWNFBERNGEERERNZN
Table 3 The influence of UV on blood physiological

parameters of Cynoglossus semilaevis Giinther

W ETH J& B (n=12) HiE (n=12)
RBC /(Ji /-
€01 910.25+538.74° 342.004162.19°
mm™)
WBC (4
i 23.45£16.91" 13.67£4.43"
mm™)
Hb /(g 100mL") 7.62+3.28" 72045117
MCH /(10"'g) 11.606+8.209* 25.057+21.343"

W ST RE FREAR R #8255 8.3 (P<0.05) , /NG FREA ]
FORE I (P<0.01)
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35 ZMKRRIEMEITEBESHNERRTL

A1

VR A B ST B 1 2 -4 4 R A
JE UL 3% 4, fi SGR A A T 3G 17 10 F s 7 56 0 3=
5. MRATMES Pl LIE 1, SHMETE G i ik
(9 - 24744 T 1 (640.10+63.30) g 14 T % (779.06+
140.32) g, Fif & B P38 H1(1099.44+162.18) g 34
H (1 112.60+194.38) g, P B B fa 1 PR F K H L
35 25 55(P<0.05); J5 B AR i 0.83 B ILE

0.76, il & 1 0.82 [ 2 0.80, P F 1% A T i (1 22 5%
(P>0.05); L2 4Pk J B B SGR 14 B R (WGR) . H 14
F P4 0.99 % . 21.71 % .0.98 %345 T Rij B I
10.21 % .4.27 % .0.38 % ; 5L 23 o BN U
T 57 SGR . WGR |, H 34 81 R 3] HLAT R i 35 1 =2 i)
(P<0.01); S255 A R], BiG ICH i 22 57, J5 & 0T
5 HIET 108, A5 99.99 %, X1
ZARGKALERE ] TR AL A SR E S5 R RE i 2
g iR AR K TR

R4 ZHLREMEXNFEEHNFEZE. FHREMREHEETW

Table 4 Density,average weight and fat factor during experiment of Cynoglossus senilaevis Gtinther

JEE 10.24 640.10+63.30
HIE 10.24 1099.44+162.18

0.83 12.36

0.82 10.70

779.06+140.32* 0.76"

1 146.39+201.56" 0.80°

1 TP - E bR IR 22 (n=20), 5.5 TP RS TR R 3R 25 53 135 (P<0.05) , /NG TR ) 367 22 S0 H: il 2 (P<0.01)
K5 LHIERREMEIMEBREHEKRIER

Table 5 Growth factor during experiment of Cynoglossus senilaevis Giinther

JEHE 10.24 0.99*
il 10.24 0.21°

21.71* 0.98° 99.99
4.27° 0.38" 99.99

T R PE P EARE IR 22 (1=20) , £ 9 /NG 5 B [ 3R 22 S5 25 (P<0.01)

4 e
41 ZHBREMBEWVAEHRILRE ik
B 20T S EH0 22

RO B LA AR YR Y 5 v e, AR08
TR T AR H B A TR 55 AR B R OK ST R R
HEIR 99.9 %, PRk A i 1 K AR LT Al
Do TSR AR B2 A0 A W o P T S ), £ 3
K B 2 TR A R Fh A U K A v A
Z/D P, YA sl 7K 1 40 R B K 2k
20 000 cfu/mL, JREE K254 11 000 ~ 16 000 cfu/mL,
DI RCH A SR AT A5 . LR 8590 PR /K 57 58 R 482k
VI UE AR T AR T 5 3R A0 A 10° efw/mL F
10° cfu/mL Mg /001

A WF5T 2 B IR 8 (Vibrio) i A 1Y B IR E Ky
24 CU T AE A P08 A= AR A BE v, 4 2R P 1
AL AR VR LA Al TE— e R Bl T — 28
AEMEAER, I B A FwBes P e — K
MBS b o TEAS I ol 22 A0 R TR BR 19 B 7K A
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PR G519 Ji5 i SO T U 152 g vl v D o A I
Bt 7K — [FI A BN IR 5 b, — HR R A B 5% 5
b B A B ) B S B AR SR
INZAE 20 CAAT KRGS G KR T A F IR EL
5t DUUAS T00 A0 20 TR S50 3 B A B 3 0, F s
PR S DR b T 2B, R R A A0 Y iU A
BB, — BT 2 0] TR A 0 28 3 AR K
fa L RAUT T SCPRIE Ol e A S
OYRER g LIRS
42 EIMRZIEALERTE YR H Ok RE

i

RN BN BT A g e T NH | -N
NO ; -N.COD k. pH 520 @ % o A=Y uEihHE R 58
UG S AR 2 S BT SO A4
X 75 7K R BRAOCR A e M o AR R B 32 2
JE K A HL M BE T, XU B LK T B
o ERRIS R GA: WM I A R ™ AR S rhoK
F1 60 ff B AR — B R T, O SR Ak e
7 B CAR A gt K B A M T SR AR



TR i fath rh— S0 S5 A TR A PR, B
SRR S B 7K O 5, DRI e 245 DA S 597 T 2
TR BRI, (E ]S R I AR A A R
X i SR AR A s RN SE A 3, A8 TS K i A 4
RORTE—E B L2 AR i sgm, AR LBk
SN R AR Ak 40 T R pH (R A S Ak TR H R
7E pH AR ALTE I R 6 ~ 8, Bl pH (E3E N, ffk
RCR B WIE N, AL, AN pH T FlFE
7.89 ~7.91 5 TR E 7.81 ~ 7.85, FIHT & AUAN AL 3L
D = A

SONE WAL HE I, AR S K &0t
BHOMEREG , X —E R LOREE T i A8
WK P TCRIRAS o AR T 1 2 Ak 40 R A A Ak 4
TR SRS 1554, 38 e 2 A SO R R A
FBRAUR . ARSZE T NH § -N.NO ; -N [ EfR R4
A 5151 % (1154 % & T 5 B 19 3581 %
6.67 %. AWM e K IE R LR, 2L
S TR (I il £0 40 7)) 58 4 77 i T NIl 10 240 7 (s A 2
PR FIAIT SR A A5, SR MR B N NH | -N
B 22 bR R EE ISR T4 NO 5 -N Ay LR,

43 EHMRZEMENEMPER . THEERE RN
=AU

03 2 RO R R SR A AR T R
il = i KRR R 2 — o iRy & R
S FEEAEIR iR BT m R A
iR 5 2 W A0 A I3 P B I T 3 P R A R e R L 4T
EE, FECLR LA AR D RE, 5 R HE D 2R
AL — RO AL A B IIET,

AL 35 it A o 0 A s, K AR R A TR
SRR B B A SR R K I Y B SR
HEER S, K2 10" cfw/ mL, R E A )5S A
—E WA AR TR A B ar i A A R R A
FBRRCR . RN E I, 2 R R R AR
TEEANR G BB O, A AT e R R 8 T K I Y F
TR AR LRI KK HEA Y [ 37 B R X
Wb A SRR ER AR B LBRVE .

44 BHINERZREMEXNFEBEHNERRRR
KM

I AR PRI R AE — 8 R B b S SR A X 42

M5 IR FPLEEIRAS . BF5E A B, R AE DRI 72

KBS BT, 0405k B i< &
ok R, ARBFFT ], 4R s Bt
IO EA ] ok QN R ) O O R EA R 1 o (| RA R e =
PR G TR R R T SR A i
HEZK F1 A SIR BR B0 2211 3 B A A I AR 55, SRR
FAAR, 21 A AR 21 26 AR PR N R BT A
B, f0 A P18 21 40 BRI 2T 25 48 B 1T B S i i,
TR SR RE T B RGBT S D R
AR KB,

e 05 S A= WO e s (UL R e o i e
R SFHH R E R I A BE R, H
o JEE A PR AR KR S ER P H R
BRI E R I (P<0.01); J5 B AL R A K
N 0.99 Y%k FAEECFIT RS A KR R 0.89 %
W e T T AL A A K R R RN 0.21 %
Ja BRI E R AT E IS T 1744 %, FEW
JE DR AT i 8 R A i B AT R
5, SRR R RAE AR R R
fiE S0 T B, 0 A B 45 TR K AR AR K T 5 B
i, s B IEE A K

5 #iE
1) LE—MERIK IR G, LI LS T 7,
SRR f K DR SR R R A

285 B, A K O AN RS A R TR

2) SR R AR T B, X A= i b ok 1 KR
AL R T 5 B, HLER MR A B A AR b X A
ith 2B NH § -N . COD 52 1138 T 2B NO ; -N 1)
S 5 A0 P R R PR AU I T AN R
)z S NS B B NG =< R 1 G << S RS UL~ W A <
PRk ZUR B RBRECRE .

3) WFIE 25 R, 7R R AN i, 2
G [EO0a o NG B s e e v i W B <N s
=S RINN A l

R TR KGR K SR R G SR AR e vr
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The influence of UV location on
recirculating aquaculture Cynoglossus
semilaevis’ s water environment and its
growth

Zhou You',Huang Bin’,Wu Fan',Song Xiefa®,
Zhai Jieming*

(1. Key Laboratory of Fishery Equipment and Engineering, Ministry of Agriculture, Fishery Machinery and In-

strument Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200092, China;2. Laboratory for
Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao, Shandong 266071, China; 3. College of Chemistry
and Chemical Engineering, Ocean University of China, Qingdao, Shandong 266003, China;4. Laizhou Ming-
bo Aquatic Co., Ltd., Yantai, Shandong 264000, China)

[Abstract] This study presents how the UV device affecting the Cynoglossus semilaevis’ s
RAS environment and its growth by arranging the device in the front end and rear end of biofil-
ter.The results showed that : a. the change of positions of UV device has no significant effects
on sterilize the bacteria and Vibrio, but it has huge impact on the number of bacteria and Vibrio
in culture pond; b. when the UV device was placed on the rear end, the biofilter’s removal rate
of NH ; -N, NO ; -N, COD was 35.81 %, 6.67 %, 12.00 %, lower than when it was set on the
front end, which is 51.51 %, 11.54 % 42.45 % c. when the device was in the front end, the
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mean concentration of ammonia nitrogen and nitrite nitrogen was down by 9.7 %,21.6 % than it
was on the rear end; d. the change of positions of UV device affects the growth rate of the fish
remarkably, The special growth rate (SGR) for the two group respectively were 0.99,0.21, The
lead of fish weight gain rate was 4.27 % significantly below the rear of 21.71 % ; e.the diffe-
rence between the two groups was obvious; the number of erythrocyte, leucocyte and hemoglo-
bin of the fish were much lower than the rear group.
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