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ARG R SR ST B S AT, B
PEoR, BeBE T 32 5 R 2R haa ), B etk ik i A
RAEY), I, & BB 2 # v A T KRB R
TARN-2 K (Pistia stratiotes) 8T R £
B} (Araceae) \ K7 J& ( Pistia) , X 4 7K if . K
P IK R, AR R K AR A, H
WRARKEE, KT, BFERE 158, I8 Z T
KEAEBBERETRES Y, XTFREME AT
WA 3% 0 ) K g A — e BT 5T, 2 2 i 52
B2 SRR AR AE K T RS2 A P 46 7 Fa X 7
FE K AR FR AR % e 0 5 3 2T A 0 BT
VR TF T IR B 7K A4 1) 4 8 B X SR BH /K AR 1) 2
BAGFUAWEBREM. HXTREMEA
BAGHEAFAMFEKRMFRRWRE, £
SEGG DA VLI 3805 L i 7K AR A ) K (IR WA
W) g BE (UUKAEY) FE R BFFEXT &, K B TF
PEK A AR K E R TE IR RS P, K DTk Mk
A AR 4 R R T 5 A R A I R 5 S B O A
rh ) FE 3 PR R K A A A IR R BELK R ) R 4
BERYIR, @M E BT H & A KHE, 85
FEK A i RS 8 SR W i K A4, DTG 35 2]
FeMIFE IR B XK TR H B 74 SE 5 3 20 g
KRRV ABE R BR &, B W FK A Y
Xf IR I L EREHE R R, S BROR —Fh IR fR Y
PIFE SR BB ARIE S22 B3R

U RPR

1.1 ##
ARK T 2013 4F 8 ATEE BT RRKILAE

AL A RN F FREE M (L4 30°46', K&
111°19") #47 . FAVEIRER F) 5 68 AR B 3R )R 45
IR, 5.0 mx4.0 mx2.5 m,MHE 3 cm,
FEFR A AR Y SR 4 R A IR 1.0 m,
FEEER 1. 5m BAPEIMAE, M H 1.0 em, SREK
FERTRIZUOK K M) & a3, UK K
A AEP BT AN E AR b, I I — o [E € T4
AR, AR A & S, B T AR
A1 1.29 kg/m® Bk 4 e, KE TR
TKAEAEY) , R K AT 3% £ R A P9 B AT Rk
AR, $0.67 kg/m’ FIFRE(E L),

Kk

1 EENEEHTER
Fig.1 The structure chart of ecological cage

o B OAE IR FH B K W) 6 ( Leiocassis
longirostris ) 4 A ik 56 F £, (A O (106. 02 =
23.32) g, RIES e ABMF XBAEY , 78 ER
56 AT < F R AN R SR AT S W R R B3R, LAGE
REFREE o S8 T FARDRE 68 e ™ ik W) e B
TRk, BT AR BRI B AL RDRLA BR 22 R 7, 4RDRL
BT A 1o

®1 KMKEAEABNETHS

Tab.1 The major components of feed for Leiocassis longirostris %
By Ko HEH AR HLLF 4t iV Ty ik 5 SBE
component  moisture crude protein lysine crude fiber ash salt calcium total phosphorus
i <12.0 =39.0 =1.8 <4.0 <18.0 0.3~3.0 1.0~4.0 0.8~3.0
contents
1.2 ZRFE 17:00) , 3 E5 LSS 10 ~ 15 min P52

AN P AR 4 ER B, AR PN R R T i 5
1 IFEAE R0 A4S , 25 188 FH AR BTGRP A K A4
W A% G UG R of B A, 06 DO 4 L% Gt AR
B 4 P47, 3 8 NMFE. A RIS 1K
WtEsh AR FET 5.0 mx4.0 m x2.5 m {35 A
WIS, BB 50 B/m’ o B RARIRFIIK (5:00,
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o AE LT 30 d, AL A, /KR 25 ~32 C,
pH 6.3 ~7.5 WHAANET 5.2 mg/L, EEMA
PR R A e B e N AT 87 9 7 R i, R
WA 10 RRW—IK, T & A EA IR
AR B TR, T REMEHEF AR, 7
SEHG A R — R
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1.3 WEFHZE

IR TT A A IR AT 24 h 45 1R EOR , WA
FAREYLE 40 R ATk E , JFEE 4 BAH#TIL
SEOMHT , RE T T A 2 AR TN B R T R 4 R
PREIBREMT. 32 Al 105 °C T fE E kil
TR TP AR A, SRS B R AYSER
ENE , BpES B R A L s e . KRR
SEFHM L H,80,-0,0, HAE)E, BASE
PlaE FIE T E , Sk B A PUH R L%
RE o
1.4 HEAHE

Wer (%) =100 x (W, - W,) /W, (1)
KA Won AR W, RS Y AR
WEE W, NS iR E R ik
B A o

Ser(% ) =100 x (InW, —InW,) /¢ (2)
- Sen JAFRE A KA W, Dy AR B ) AR
FIEE; W, N EASEY R E R
56 A

Iw(g) =1 +1y +1 (3)
Z_DQEP: INP%%%%/\/E\E;IA jﬂmﬂ%ﬁ%%;&
NS R R 5 I TR TR & AR R R
R

Wy (g) =W, +Wy (4)
fﬁqjt W&yﬂ?ﬁi@ﬁ[]ﬁ&ﬁaﬁi;wk ﬂJWi%£fEEg§§B$
B Wy ARG M REN AR

Uw(%) =100 x (W, - 1) /1, (5)
K U I RBER A W, g i A 5
Iy i e R R 5 1, AR R R

Ry (%) =100 x Wyp/ I 6)
A« Ry 0 BB RIS 5 W Dy SR [T A A B 5 D
HEBERABR
1.5 HESHSLERZE

TR RE I F P 395 £ AR EZEROR (Mean +
SD) , 3 F SPSS 20. 0 B 4%t 56 B4 #E 47 5 A
RITZ0MT

2 HREH

2.1 KMIEHER
A 25 UAR AL S8 AR IR G A WD IR 3 4

217(105.75 £18.12) g F1(106.17 £22.51) g, Ik
SR BH (159. 85 +25.76) g F1(155. 00 +
20.88)g, WE 2, FIEHLEEER(P>0.05),
A A A8 A% G5 AR A £ 1 4R E AR K R 43 5l
J71.32% +0.11% F11.23% +0.17% , BT R4y
B 50.12% +2.32% F147.02% +2.01% ,Bi&
BB EZR(P>0.05), WHAEEMIE 555
MK A RERBTEEER, ESMAK
Wi i A K B 32 B AR R 2 KT RS BN A6
AN BEL,
2.2 £&EBKENHFE

A5 AR A% G I A 1 )R FE 2= 4330 R
(83.69 +0.74 )kg F1(83.43 +0.32 kg, BFi& T
BEZEF(P>0. 05) ; KEM & A RNV IHRE
Ay31%7(13.35 + 0.30) kg F1(25.77 £1.07 )kg,
ERB B RE R TR R —IK, & A EERR
ERBT R, YR B E B0 (66.33 £ 2.67)
kg F1(86.97 + 6.46) kg, KM & AFENIRLE
BBV ERRN 4.97 #13.37 1%; KEME
BT 435 R 52. 98 kg 1 61. 20 kg, RiE A
KRAPIH(5.13% +0.13% )/d F1(3.92% +
0.42% )/d, i 2 ZRERZE (P <0. 05), 1
HAREMAKBEERSARENERBEER(E
2),
2.3 WANMMBERBERENFIE Y

H A W fifs 4 £ % K W fifs C 6 ) RL A 57 B
KR AR , £ S MFE 5155 A8 Z [ 7E
BEEZR(P>0.05) , WERHKK Y ifi 1) AR 2
MHMFEZ R TR EZF(P>0.05) , £EMFE
FUEGE M AR R ISR 53 51 R 49. 86% +0.94%
F144.60% +0.85% , & F] FZRA4M51H 28. 13%
+1.48% F126.40% +1.89% , T 25 X 46 B 14 [
e 43 5 g 38. 07% + 0. 62% #i 33. 17% =
0.58% , B HF] FH 2451 K 16.95% + 1. 09% Fi
15.64% +1.47% , W& R B H) BISCR 2 (8] 3 22
SEE(P<0.05) ,HEER B F R 8
¥rBEESF(P>0.05), £EMFEELTEA
BAREB R W AR5 5 251. 48 ¢.58. 42
g, UL FHIE 13 T AE 4 0 35 R K VE A B T 0l AR
FRAXT SRR AR T (R 3, 4)
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F2 FARMERBREEY . BNEFERER
Tab.2 Feed consumption, plants, fish stocking and harvest
; Kk ke e e kg i \ e
Rk e o ERE/% HAR el kg S0ONE - BEEVE g
atmen e stocked  harvested SGR stocked  harvested SGR 157 stocked ish Raveste SGR
¥ K
(E?%Lt.._mﬂ?ﬁ 83.69 £0.742 13.55+0.30 66.33 +2.67 5.13+0.13 25.77 +1.07 86.97 +6.46 3.92+0.42 105.75 £18.122 159.85 +25.76 1.36+0.112
ecological cage
ﬁiiu?ﬁ cage 83.43 +0.322 106. 17 +22.512 155.00 +20.88* 1.25 +0.17*
F3 ATEAMFE N BRAERIER
Tab.3 The input and output of N in different cages
Tkt o ks s La¥ BABR  ERE Efalled E-viliks
Pis: ] feeds Leiocassis longirostris Pistia L. Ceratophyllum de L. /g /g /% /%
treatment HWA/g WA/ g it/ g WAN/g /g HA/g iith/g the input the recycle recovery utilization
input input output input output input output of N of N of N of N
BIRESMEE  5305.44 1752.34+ 3245.00 + 15.91 135.98 + 28.91 ¢ 160.32 + 7102. 60 + 3541.31 = 49.86 + 28.13 ¢
ecological cage 26.42a 29. 682 69.032 0.48 5.50 1.89 14.10 27.282 72.85a 0.94a 1.482
LA 5285.36 1736.11+ 3131.09 7021.47 3131.09 = 44.60 = 26.40 =
traditional cage  33.672 84.432 13.692 108. 872 13.69b 0.85b 1.89a
x4 FREHAMFE P BRNEKIESR
Tab.4 The input and output of P in different cages
skt KWyt K Eoit
b3 foeds Leiocassis longirostris Pistia stratiotes L. phyllum d L BAEBYg  EHERY g /% BERIEE %
the input the recycle recovery utilization
weament  MAg fiAg MH/e A Mg WA Wile o P of P of P
input input output input output input output
BFRESNE  1263.60 + 329.23+  543.50 = 3.47 = 34.52+ 3.73 31.10 1600. 12 + 609.11 £ 38.07 £ 16.95 +
ecological cage 6.292 5.582 11.562 0.17 1.21 0.49 2.72 5.56a 11.532 0.622 1.092
LA 1258.82 + 330.18+  527.01 % 1589.00 + 527.01 33.17 ¢ 15.64 =
traditional cage 8.022 16. 062 2.308 22.028 2.30b 0.58b 1.472
e BEABBRK SRS N 2.67% =0.01% H
3 it

Rl B T 3 AR A B s 5
KRR BR , 45 R R R E IS TE L BR BBk
BA B RMGIEERAK X E SR T RUR
FEREFE, 4 FUUKAEYIN BB F KRR
RORFR I & A BEX KR A BB R Y T H
ftn 3 FYTKAE ™ o KN BT KT A, H
WRAER TS, o) Z, £ F M #E. K
FE RN 5 R R A
FITT/KAE YD , 265130 3t 3% 0 3 2 rp 289 BB PR A
K, BAWRIERAE N . XBR K e 4
PR B, 3 AT B X A K A A
A DAEK R B BB 5578 SR B KR, 3 & B
FAK ARG ANG KA B B A TR Y,

TUKAEY) 4 f 38 R HL R 0 1) A 28 0 465 4 45
AiE , AN AT LA A3 25 - B MR A [T 7K A ) Rl
BEIRWIR, 55— T 3 5 AR RSOV O ) R B R
PR . ZEeE O B SE R A R B T L R K
BHEAELRLHRISEDTINN 4 0% +
0.22% F10.99% +0.09% , FiA LIk K4
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0.52% +0.06% , X FIE LM L aEE, FfEe
HTFMAER & AERETRE, BE TIKE,
SEEAEASS ERD ., @ R AR AR
s A HOR, YMEAERERE. &4
BRI AU 121417 3R BV A A FHER; T M A
RS KE S aERIEEA LY 1:17.00, 7] L)
KBBR8 B R HERT 7 A A AR T
TN TR HE T 75 A8 4 R T AR, LR R AT g
BT & AR RKEX AT R KT X R K,
HEemBEREIRE, &% FKIES, AHREN
JREEER BEXT AR & 7= A R MR, — V) G A
YA T A R HEAT R B 1E R, IR E 1Y
WinSea e AE ALY, FEesg™ Ko
REAEAFEEKERENERELT, XTULHE
AR R LS, BEHEEL S, &8
A MR B AR, W5 & AL A 1R
M, wmeaBEaX EYE, NTiZmeaiEn
FEERKR, AEmE P BIRgRENS AR
VIRTRTR B N 1 o/ L AR EE KRR 5.44% ;4
WMREREKN, & AEV R RS HERE R 0.716 g/
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L, AR R3.92% , X UL AR SL 56 1) 4 fa B
WIGEFIAE 2 BN R, L35 P e 4 £ 35 2% B 38
& F B E BT BE 3G 0, AT 38 R X
FiFR KR MO . EFHE s 4
REW, SABEVRMREER 3 /L, HfeE 4
KRR 0.73% , imm ik F LA LB G R, X R
T—SHERMEMHESAERERERET L
WSHHE,

VUKHKEMY &A% 5 EFEKEHEY
KELE VRS IR X & B Rk, A IR
R REAKEFEZHREEIAS, @ kB0
HR 2R BB PR 338 I S ) A % B K A ) R 5 B
YIS G MR RK R E R A EEE
FNSY, B Wy ffe 2 38 s R R B £ 0%, e
TAEY)RER WS PO ME R, T HL 5 58 M AR
TP A AR L SRR NI . AR TR E N ER
), IR BT HoA K 2 e, [R5 7 & 2R A
NEXTEHEAT AT 85, B Ik K E K, SR A
FEIHFAFRK A )R, Sah
ZAEETUKMEKAAEY) , B (ARZEM) 7]
AT ISR AR AR RS Bed, REEST ABE R A R
SRR VE R B A YA 1R T, t AR
PFE TR0 DX 4, 3 B TR O 1 A i R AR
AR AR B B SR 4k, T H 4 3R 5 8 2 R
FAMEEERFN (RIRMETFERE, KK &
RE BRI E SRtk , b kRS . BITEAZ,
WORESTH FoRJG , 4 B A] DAk S UK 1R Y
RBFEEFRYE, LREFEREWMBERE ., 1185
HKTE R & BT LA fE R SR SR
FAR, IR AT T i K 5 SR K T, A L A
fH.

W UK 7K A 4 ) 4 #3807 1 /K AR A
YWREFE S MR AES S, R aMEY
BT — AR A0 S RS E BB, BN A F AR
MR A K . K A Y & AR
s HAUCE], W LA E KR A F B R YR,
ZfR T MAEFRAX N EE R, LI T RS
52503 W LR, (B 7 o P 3 AR rh T N R
P AR 11 4 £ 8 A KV Hh i I 5 B B i AR
EIEEEEDRRE . ARE WA 5 KE,
LM TEAIAER 1:17. 00 B, /T LM #E 77
FEK W tfs NP F)ZHER . W] F— 25 BRI A8
FREEK Wt NP ) HEBE K R R,

e AR < R 0 A R AR R B L IRIR A R BT
Fo
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Effects of combination of two aquatic plants on purrification of water
nitrogen and phosphorus pollutants of Lieocassis longiristris culture in net
cage

WANG Qijie' , LI Meng®, MA Xuzhou'**, LEI Junyi’, WANG Wu'**, GAO Jianzhong'**, LI Xingxing’®
(1. Key Laboratory of Freshwater Fishery Germplasm Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai
201306, China; 2. Yichang Yingwu Yangtze River Ecological Fishery Co. Lid, Yichang 443000, Hubei,China; 3. Shanghai
Engineering Research Center of Aquaculture,Shanghai 201306, China; 4. Shanghai University Knowledge Service Platform
Shanghai Ocean University Aquatic Animal Breeding Center, Shanghai 201306, China; 5. Chiatai Co. Ltd , Changsha
410000, Hunan ,China; 6. Zunyi Fisheries Technical Entension Station, Zunyi 563000 ,Guizhou,China )

Abstract; To reduce the pollution of water by cage culture of fish and explore the environmentally-friendly net
cages, we took the Pistia stratiotes and Ceratophyllum demersum, the preponderant aquatic plants, as the
objects of the research, with the intention of examining their effects on water purification in terms of cage
culture by installing Ceratophyllum demersum-Pistia stratiotes mixotrophic ecological net cage. The
conventional net cage was only covered with shade cloth without aquatic plants. The net cage for the
experiment was 5 m x4 m X 2.5 m; the width of the periphery cage was 1.5 m and its depth was 1 m.
Ceratophyllum demersum was grown in the periphery cage and Pistia stratiotes L in the net cage. The results
indicate that the recovery rates of nitrogen and phosphorus of ecological cage with Ceratophyllum demersum-
Pistia stratiotes L. mixed culture were 49. 86% +0.94% and 38.07% +0. 62% , respectively, and the
recovery rates of nitrogen and phosphorus of the traditional cage were 44. 60% +0.85% and 33.17% =+
0.58% , respectively. For the collection rates of nitrogen and phosphorus, there was striking variation
between ecological cage and traditional cage (P <0.05). The rates of usage of nitrogen and phosphorus of
ecological cage with Ceratophyllum demersum-Pistia stratiotes mixed culture were 28. 13% =+ 1. 48% and
16.95% +1.09% , respectively, and the utilization rates of nitrogen and phosphorus of the traditional cage
were 26.40% +1.89% and 15.64% +1.47% , respectively. For the efficiency of nitrogen and phosphorus,
there was no significant difference between ecological cage and traditional cage( P >0.05). Through analysis
of the means and the total amount of input and output of nitrogen and phosphorus in cage fishing system, we
concluded that there is zero emission of nitrogen and phosphorus in cages of culture of Lieocassis longiristris, if
the ratio of the area of the cage to the area of culture of Pistia stratiotes and Ceratophyllum demersum is 1:
17.00.

Key words: Pistia stratiotes; Ceratophyllum demersum; L. longiristris; ecological cages; recovery rate and

utilization of nitrogen and phosphorus
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