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EHESHE KERBAKESERSETEMNEL.

HETR.AHEERAIBN I EAEAE AR FERENASHEE. MPPK
ARFHYNHLANEYREAKAZHRNEL . ROYPN . AUHNNE-—REASHHNN
FRERBEHEFE D ERAMERDNHEXERSN=/FHNRESERD,

(1) R # # (Algae-type Lake) : IR B HY MR E AN FERE . UHE R aE X
HAFBHRE . AEEFRAHNVNOREZD. EHER.IARSHAYESL£E.6—9 ALK
BEHEHEYERSEREAKE, GKEEL. EEDDHLEAJERZES AN HEER
K. BIYMAFZUNREFHEYVAE NEFENAR, FERBRE 8.

(2) B # # (Macrophyte-type Lake) : M XN B SHPY I EHFEXEYRITER
fE,U“APBRAHRE. REFEYUBEMBHLTENZEES B . RRXEBRFREKX . EFE . F
HALKEYFTARNESRY . IKHEPN TR BRBKENMmES. F&E0HFE
FUSE . BHAYIEEMAFKEY BEIEKEY S Efi.

ERPAPANEYRERREAK PR B HiE, XEEF, EAFS. EEKENY
FAEKMAHRELX), 2B HEKERA B ATOMNTAKIREL T ITRNES
UR.FHEEEREEERMAIBORPYOR, ) A BOILHTHABERZ - BB TKAE
REEYE BRAERK, REMRME,

BERBRATIFHAKE. N FREBABLYRANN., BXE.UAHYEREERRAAR
ZRPOFTER, R & 9 IHFEFaLXEENRE . SROEEKERRNBKL
ERrEp - £ . KERSHYNAGREAD TR HAMEH, R .8 97 8 Kk
EHMERHBE XEXHERIWXEARAPALXNEN B  RAXNWERFTR ;$=,FF
MPERERERERERK= G, EFHERT, EMNRAETEEBMOFEEW, BAK
‘CERTAAMPRKBXARERATENREEGAEAE, KARSHY AR TERS
MafN METLLGEIATIEFEUNKE AKERE A BHETHE, S XRKERK
EXHENAHNER . RPN ESHERATH.

(3) E— 3% %48 # # (Macrophyte-algae Mixed Type Lake) : R ¥R NP H AR
PHSENIERYNR . AU ADEPAEEHAYN RS XE . A CTA A -ENR
A,AIFmEfF—RESIE. HREBERUKEETANE.

REHFAMERERBAHAEERGHN MAEEKENKEARETSIMBEEFH
PVHERASHRREEIR HHPH . HEEZR, HAREH.,

1.2 MHBEEFEFENEEGR

RSP RAEEFAaREMNARRRRNARELZGESRBEANBREFARHEAH
gamFark, ATHFRMBEFAK PUERTRT AR RETMEEFEKE, XA
ZRMXARBIYRFENBEEHSESRAGHAUBRBEBAMNEZTMAE UAFMEX
MM, 1984 4, PEHEZRBEFTMEBEESNAMEAFTBEAR EFHB AR KR
VAFEBRZERENERT . AFEALFAKRE. ZSBFEHAC KES 800hm?, ik
F 2923.3t(1994 4F) , KL 10 LA

BeEME  AAXPRABEREAHFAVEZARAA-LF-EE _AMHENE IR
FEMRE. FRHRKIPTHAPRABERSBLEMN 44. 2% 1990 FRFAEMBAL £
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B f 48.8% ;1980 — 1990 4F ] , 2 E K o £ /K 3%, 3¢ 7 i1 B M1GE 34 X 10°hm?, KA KIL
THRMMT 20X10°hm?, L EHBMBEK 64%, =R G MEA 63.4%.

EREFaAHEBRNEN , UAERERBAEN —LEE., S Y, BEITMER
HHEKEEEEREENKRER XN REEAWMAF AR KBS RTH B, R
FHEAS RRBARMOERERRAGE, T & ZRBHNAKK=SH>8, EHHBLE>
MR¥EERE. Y8 FERBEE:

(D) BEFAETERLHFS A EXRBRLHRD .

HREEAGNFAMRIELEEAUMNES A8, ERMREKEKENENH
HEME, RTHASRHEXN AR KA PEAERE  BEERFKEN. 2BMN
1978—1990 W+ |, ZEMEGHERERFHEGEMNK 1.3%,. R K 11.6%,
BHHHEFRTIRK 10 1% ERERT .S GEHHEELRE.F—FE.0 FTHRARK
MBMIVEEMSBATIMEE REEEENEE, ACKHK, KRBICVE KL
BFHEAAW ERHAXNKBBERAANAA MBEK-BEAYHZ MM E S MAE
BYKEEXKENBREATHERRE AV S8 NEEAYPHMIETIANTKEHRE
WM. MM EFRERARGE /N DAY KESHIOHANS /N BEFaRE T EKAES
B 70%MAKM . Miz7 1.5 1.0hm? , R Z AN 6%,

(D BERAERHAT AN RA YR, - E-RANTFTEORE Y.

XEEHK - WRKEREAR , RATH, TEAAMERENRE S, KEEK
REEBRAKESKERAEH  FRAAGEANETAR” =, REXFHEXS, WX
Ro2FARASERAMEATHNEAIN FTEABLEN. ASRERBNRBNTHE
MBNEABAZBRAKBRHEH BARABXBEANMAEIRERA, WA THSH
AR FEEMNEASRSASMEREITER BREA™, UREBENLTF AR,

FRREYELEKGHH BN AR HFaXAnEE . REa ™8, 8
FRIEHUHEFRIL H5KE 50166, RER HANEXRARENLSAERNKEELER
BB TERAKAFKEAKRYKEN AEMMERENEREENRTR . E2FRLE S
BR ARSI REHAA M HE IRENEBRPRBENER, ERXNBAXUNELR.

ARFEAM AREANNKERASHBBESRAWREN., EMNES, EHEHEL
FAEMBMMA3I067hm’, L BERN 18 7%, RABELENNA.BI2EAPL.BEY
12.38%6 M1 29. 85 % I E X ERBEHBRAELBBAM P & 61. 1% —67. 8%, MAKFIEH
EWEBLK,

Q) ABKAERK, WA THAERENANAES .

WA ,ERBHRE, KPRKBEERARE“BRAEA“AFRYE"ZH, HREXR
AL PE“FEORBEE. DE-FENFARMP.6—9 ANXKERAB,. TEH
KEEK, BE—S2FAEN:FUAERIEABGER, HUME” KENERBSL
e i 2250kg, @ kg a S AN 2. 8kg, KE 31. 74kg; H R B A B> B

O AR T K =& o B it
@ L BRRTELRMA. 1995 F,
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450kg , AR &b 454 0. 095kg, K BL 95. 8k MMIER A S K KY —H . FE/ K. 82
B % = 4 500— 15 000kg, 4 4 7= 1kg 1 A7 &% 1A B 3. 02—3. 92kg, K # 18. 5—26. 15kg@,
EE HARANNIEESFRY 13U 204 MAFEOHRGET LHES, R Mo T,
FAaP AIREFARE . ARNHAEREEE SO NE, SN KEAR, BJik, ik 7 Xt
KEFHEMR FARE . BEXHAMES,1988 F£RAB T AKEY 5% HR 8667hm?, 4 4 7=
B 27. 32X 10, KPR a8k 23. 33X 104, AT, KAMERAME L BEEARLEA,
BARAEFAROEE, 19945, BEFA 3698t (HIE™ R 400, ME It afEE
50t i, MEEEB R HBKE 182900, A Mg Fa FR P HRKENEFELE . X
BEEEERS BT AAAER S - BRREPERR /N, KEEKBIFOERY, H
FESAER, SHERRABAREVEER L . ERMKELAK HAPMEREERX E=, M0
REET kg ARERA RN kg, EBEHBFIYTRE 1.5 T, KEABEE 050; %
A, MAKEFABHEFE, ZUBS REFKEELER S AL DD 0. — Bk, W&
BABEOHFHNAKEYE ARV, MPFE R FE BRASRRFHE T
EOHE KEBEPMMEY, IR BHE. 29 . FRGMBLENA BRTXIEHY
ME—SER, SEHEIMTPRS I FHEBORL BV EF &,

1.3 “FEE - ESABATNSESES2E HED

KU, AR AAARSED ARENKSSHYRAMBES EE P HRHKM
PR ARAE, AR EANEEMENNAANENHHMANLEN —B. LETE
AETERERLPEHHMABRREA“FR" ARV TANABRER, SR KELXR
BHEMAEAKEHARB Y. BEREAOREEN, ABEILDHHES, METERE
BERHE . FREENEDPMHRAITKEAKNERNIN. DR EENBREXKERLEA M
REFHABCESONMULNE BRAHENPRBTEAREIMEENLTENZETILE
B, BNEFN - EERRR. A THXNANBERERAERHA L WHER
WM EFEEHELE.

-8, K- AN TFAEENNESRAETHIENNREERFES, ZFXH
BREZEERZVELFARFIRZBRSKERBEAENTE HERG HERED
EFNFEPPEIREAFACH LB - RKAKENKR(EEFAD  UEEL
BRAERAENMHEH. #EXREERRE"BENRANREZ —. RETABMBEKS
BARE, B KENFANE.

BT 192 FERARBMERNEFAR#T THEFIEREREERN TS AR,
MERIT#HEZEMN . —BERE/BKER, @R 5m, BEER shn*; Z#HERKEM, A&
2.5m, 5 —ERAELY 20m, KA EHR 1. 3m?, ER LA EMHE; = HERAE—ENMFEA
P, 0814 RABE, SER2. 7T’ IR ES L8, BEFaNAE LEFaH 10
243kg, B 44 150kg, H ™ 33907kg, BABIE™ 12720 kg, BAE™ lkg m AFNEN
5.7kg MPREEKE 19kg, EHBRERFT MHSNRERTHE A,

RERY AHEXESETKERE OB T HRAXME . BAT.2NE . BEIE. AL

D AFERKK-HER. BHAERATESRHHITRE . 1990.
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B ERFHAFSBARAR —AHEX -BAMNXI - KA BB EZHEER .

HRXEA B THEXFRREKREERSE, ¥ W B X MR X K& 8 2
FHEAXEYFREAXHERBAS . ERFAREREALIK. TS AL AMREHE ¢
300kg. KMMHARERAXEKER, ANZBIR. A4 REAEXHALRREAER
%, ARRTFHEARSRELAPERLZE, LFEBELEEN,FRAH.

BZ MHEFEERUEENNE KR EA P SER, FER— 20T LT R K R8N
“‘BEAR-—FEABRFATHSESRRUITRHER.

‘BAR-HEEFRATESASRAEBRRRARERST AN RKEEKESREPHAE
AARPRFRZHHE.EVERX THABEERRLUBRRERAEI DL FUEHEN
BRUEGRFANMEKFYREFOIN . ENHREFRAARINE-—BTHRR, HEX
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Fig. 1 Principle of establishing an artificial compound ecosystem of Elodea-grass carp pen farming
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EMRAXREAHEANBZRATIREGRR AR TUNERDHNER L —KERF
AEAIENBEERAKERSHEN TS THEE - RNBESREMNS , BAKEYTR
KHEFRA . RABSDNNAERWEEL. EXIHENR, TUMNAERBRENHNHESK
HEABEKENFENR. RIAKERRONAOE. XHTHRI N AERGNATIES
ESRERFR—BURE, TUSABRASRNENDRFEKS, ETUAREBBHKR
BAN—EFNYRRHE - ATFERRYIETELRNBEFAFTL, FHATHHIXRK

FREANAANERUEAXERINAR, BRLRREENNHEE AT N L0 E,

TRSHAS HEUBHAESREOFS MK, BE T R0 DR,
2 FEMRGER

21 BRRRREWRANETRNE
2.1.1 #RERA .

53 Elodea Nuttallii (Planch. ) St. John, & 7K %58 ydorocharitaceas. — % 72 JL K B
A, FAEWN, 1986 £ hFENEE SNBSS WNTRIFEARS . BEERK
Ak, EFCEBRARUNRFEAGER, BELLEN. 199 FEWE . A HER
E 1334hm’, FXHFAENSIRLAPENLLENESEFHEY AL — 2P AR, 4
ARXKHRER N EUAAUT:

AP REAEMR ZRMEXTHHBEABHATK AEEFAGERAER,
REHAARD . EEREMREERONE. ok 8B, =88 4E . XK, K 10—15mm, %
w—AHEEl. MESNESRE =N R ¥ Hydrilla verticillata ML, B E8 M K 5—7
HEAEURKS. BESRHE B HAKYEREREK, FURAAHNHNBEEFREAEHMER.

AKEF: KBS 0CHRELTEEMNERELELKRSES BEEE 25CEH,30CU L
HEEKENH, ERKBENTF 2—2. 28 KEEWE. 6 ATART A LAXBBKEY
. AREAGTHRAEEELAYR AR 15kg/m*, AMBE KR LEFH0.06/K. ERBHX
WM,1995 5 A 1I3HWW. ZE6H 24 HNE, FHYF XK 1. 5lem, HEKE 16—24C.,

PEAREAZHBAEL YRS G . X - REEHSHOEDERBANZAZES LA
RBHRS. B, AKE 70cm KEMBFHE HBARE EB-BREAKNLEE7-11 1
AEGEKE103em WEKHY, SREKLIES 20-28 S . BELSERE. BXR“L
EFWRE"OHAEE.RHTEERARANILOR W (—REHBEE 0. 5m FRR);
HETFHH MATERRMEHNPARE ERAFEXNF ST K.

2.1.2 FPERFH

ARREALKFARER . HERE. DHEEMHDHER  EAPRAA 10cm F, R
HOR 15em HEMPEE LB T Im KEL . FIMABHEEK B ERE . BUUEREH
RENER MEKBH.

HERE. BRSEEREHEFVUR 15—20cm KW B, ABRBEBARS, REFRR
BERANAKE . SHIBRE AYURBEOBE M EERBANTEBA ANRAKERE T,
BEBE. ERAPAR  AEHHE.BULAETREERHINRERRE.

B 1992 4,2 HIZEMX RN ARE BARE. LZAREHNE N EEHVIE
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R HEFARE . WRBHEBRANED &,

EVMERERAHEINEERREREEN LR, BAEMEANEHAY . S A%,
MEBFREFLERT R . BRFEPABRB KA H XX EEFa B0 BN
FA& 100—200g/m?,

2.1.3 PEARNEDTREFIRNE

EFRBEKEC ML % 7 AR KB ST A0 7 53 B K R B B 4 515K 15ke/m”
11. 7kg/m?, G ERKE 123 . BEAERKEFWAYRSE , ILEBEARLEGF TAE
A A Y&, KRS AR e Rk B XA K
: BPAENBRAEDEZIIAKCEA . EREAABRENERN. WRAKLTEARK,. BE6

AP THRHBRAEYR XANBERKEYBR R AZIRBEBR AR, — BEEWN
E ATERONAZER, RITERKS S AR E Y 0. 27hm?® K, KB §2--110cm,
HEBEAR FTAAMPGEHBEYENE.

19924 12 A 22 B —24 BERENERBEIREK KL 6— 1o, 0% BRI H R
EZABERE REHOA 0, ARBEA LM EXBAREER T . S KREAL
—3 W, ERERMHERK 1 oshr’, R —TERR LM B -ANWHEE GER)L00g, FH
ERXRBFELEHASHMITIASHRA . BF 6 A 15 A, KK 104cm, FARMB KA K
TCEAERKEN Y BAE amt  RIBE UL LRSS AR KB KB A 1 484 E, P
¥oe 25/ m SHMKE(E . 2688 AE BRREHEMEERX, WA 4an® FFE, 71
6321g/m*, KA R AR M 4275g/m?), BB 4 A\, F3yE ALY 4850,

BRIE Logistic B, KBEKEH A THREAREARAANAUTRAFTEBERNBXKEDER
) 16kg, MBEEFOERR - ENBEAT . Heke £H . AN ERTRES. AR EYH,.ER
HFHEBZMHT . KERFEREYR 6kg/m* RELAAFH,

ERAMBRRBAL B KEYHA -4 L NERAED. IOESREEFILLS
EE SAHDERTSOERE. TH#Z4K . BRUPAREAWBTEEARN, R
HERTE . HHAYERERZE . AT RKAEM KRB X, BRBEGR, FTHBE /D, Bk
BEX HHYEXREEEZBEEN B TRABEREVEFREZETREAEYR B,
A RBHREERARNEOERARRBFAR - FaBR AN IR SESFERBNES
HEAE.

HETFREEABSO.17hm* WM, AT HFABCD.EEZAFAA. B—FHA
A8 96m” MR EEFTEFRAT  UAETEFBRENRI L, SRR

FABRAITE LB, FE AN TP, 1. 8kg/m* A 0. 54kg/m?, &3 2. 34kg/m* , KA R &%
KEPRK 3. 46kg/m’, IR @B R, FATBEREK, 2. 04kg/m® M 1. 71kg/m*, &7
3. 75kg/m*, R B B A AR, PAWH BITERKY—), FRTHIKEK, &3 5. 88kg/
m L, ERRKEVEN 1.70F. TR, PEKIRTEL KL RMP 2.51 5.

X ik B 30m” KB 70cm MK BB RELERNEERE. SHHEARAFHHE
RERBHE UESE -—KEKASE., SRS 4U MR . #TRKEVERNE . EER

T KBRS, HARM T FS5MA.1989,
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B PUREMIEERGEYBEKER LY WEK . ENBEEROXI HRRE, UFEE
FAKEESN - AN FROREERMTF 19954 TA 17 HEB.5A13H6HA24 8.7 A
IAH8A2 HERKAWEBRAKWE=ZX).RF 8. sERUPESRKEKRD,
ERFNZ WHEBREFXRKD,“BAE, BEPEXRBRHBERKEF BREER
EMXWETLR,ERUPLURBARESE, ~REAH. PURHTFY=R 5639. 2g/m’, £
BRAXEYE 3430.7g/m* B 1. 64 5 WK BIR V™8 6114.2g/m*, EBR K 4EWE 1.78
5. XEERMENPRAREFBERAL RN 1. 70 F8E. 8 A 25 HRFUE A K
EEREML, —FHERKANK, 5HEFHRE -,
PUKRBERTFEE&N . FAENTRS B REEDGHB. AR EXRERK. B
REBRUFNKAMNER . ANEOHTF:E -, —FUERUA > E=, B HRED &
IHREPR. AN THRAROKEZR, XEFEA G . CTBER KA REHRE T H
PRERLILIMFEERERDIER T BN, AREYREFENAE, TORIT St W
BAENHEKA.
22 REREFRASERESXARBNHELIUMABEZ ST
PAELEEBEFRBEBEF . T F10.20% KBS R 2. 34% HIEM 0. 29 . EAR
W 3.58% HEF®E £ 194. K45 1.30Y, FRrREdRREYMEHEGMEBER S ’ESR
A#KER BEMS AU FRURBETREEILAKEGLD,

F1l RKENERRGHLE"

Tab.1 Comparison of chemical components of Elodea Nuttallii and several other aquatic macrophytes

;% PRERR #F R % -3 EaF 3
BHEARK ) 2.08 1. 80 2. 04 1.59
HASE (U 0.35 0.18 0. 07 0.25

» BMERFES . SER4].

17THEEM(AERRSP IV FIEERSEERLBN 44.7%., EEXNHE
REAEMEBOWHLER 7T,
EAMALSGHREIENRCESEEE(F2). MEKBAS  HAREHENAD.

#2 B BIGHFLIENHLEOD
Tab. 2 Comparison of digestibility of chemical components of Elodea Nuttallit

by grass carp and Chinese bream

& | THAREO FYHE HEAK HBE B BKEED ® &
P 18. 6 50. 77 78. 89 77.37 71.92 36. 45
20. 4 56. 02 79. 05 73. 96 74. 06 58. 46
18.6 49. 76 71.12 72.98 69. 00 43. 36
P % &
20. 4 54. 97 74. 96 64.63 74.72 51. 36

EaNPFARANARNE AR EEBXHIT.
2.2.1 BHX%
HAEXEXEH=100cmX50cmX40cm WA ZMA 7 B, 8% 1 B ; A 100cm X 100cm
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X40cm MEZEFMBEI R . EFRSBA. KRAXHNIE  ARAZLRFREFREZ AR
KOLBKE ¥z 308, H3%A—6 BI65 X,

AR BV AME 3. 47g. AR 157. 9g, BAE 66.5% A EAMAE 18.5%,
FNER45.6. SERAAHL | E&EFNEANRBRE.
2.2.2 MEXEK

HEEAFLE,HSmX1om HRERR, S EEBERSRFERNEKER, 5
MEM, AR ET R 9600kg/hm’ B E 2 AW AR, HBHE KN 1993 5F 4 A 22
AH—7RAZ2IH, %0 X. BARKEWNRERRILRKEIRE, TWARESFREMEK.
HRWE S, '

3 HABARSENEKAEN A HE
Tab. 3 Growth and efficiency of food utilization of grass carp fed by Elodea Nuttallii for 21 days

. Wr BREGE | SRAKE @k AME zaﬂ - an® | mEEN |ES
REREK gy ru.9 | rie %% @ | @ | P°F| cwe lameoo e
PAEMEX | 30 499. 4 975.0 91 | 5.22 | 3522 | 6.6 971550 12.2 67.4
XKERX 30 534.0 _7__1_1'?1.3 J_91 ‘_\i'._45_13{‘-8.3 { '58.87 1046 450 13.9 59. 4

HER?EM LTHAMNEBEARRBRTEAERY, T EFREEMARKFRAR
FAR YASKEENKEZHR . BAREKER 0K KEKEREY A RAS FE R
ISR FEBREREAEE(FE O, —BREEL. ERKPHEAIREARETT
ERT. EAERHEARREAERNBEE  FLAREL. A, AEXKKNAHTEHR
BLERER ERANRBBEXIKER AR,

k41 BEBNEIEWL
Tab.4 Diel dissolved oxygen changes in different aeras

M OH K X Kk & K
Bt &
HRH (mg/L) KB CC) 7 W W (mg/L) KBCC)
8:00 7. 24 20. 2 7.56 20.0
10 : 00 10. 85 20. 6 8.12 20. 4
12100 12.54 21. 2 9.35 20.8
14: 00 12.77 24.8 9.85 23.1
16 : 00 13.33 26.0 9.12 25.0
18 : 00 11. 82 24.8 9.39 24.5
20 : 00 10.15 22.8 9.24 . 23.0
0: 00 7.15 22.8 9.24 23.0
4:00 6. 67 21.0 7.15 21.0
6: 00 5.27 20. 9 6. 85 20.9
2.3 ERE

ATHBAERMERIN TEHEFG BARRE B ED SRR W, T 8T8 5 K
HRAHREHNXBERRER 25X 10m* HARO:RFARABARUTHEREROMEKER.

O HABRALHME 0 WM D,



bR ARREFEAR-FABRATIRSEZRERRNRR 55

EXRIMRERAMAEE SXIm WEAFaEEQCITAHBREXKKRAERNTEX A
E)EFBEA0R MEFEAMNPLAENARARE(RI) . EARANHRE—-XBAOU
THHE .EEG LEZARKERER. BHAKE 20cm, THAN-BRE TEZRAEH
WEHRRAREBT 20cm, BAXMBERX. FAEM R HKE 50cm, F&BHAARE
BARE T, SHEMNMERMEKEXNAE-EMARIT KT8 AKX T 1992 5
RZATAREBFE R KERENM R YA EFKENFTKHME. 1993448178
HTERAE.AA 22 HFAEHEA. BRPLAE. BREALAER/RELIE#HITE
B, AAEKALKEX - ELR2ERTERL. FRAENHMEXNOEBEARERKERF
BiRkm. KUEHEK,4 A 17 BKE Im,7 A 17 Hik 1. 79m,

2.3.1 BAKRAMA228—-7A21 BLHE)

AR:ERASHEXEELA-H. BEHARKEEER . RBERFFEREKEZVTKE
K&, =B 0. 1m BAKE HEBREH 0. 6—1.0C, RAKEX R& 4 0.2—0.4C,

FRE - ARPAFEXABXEBLE. LXK —6 FE—HBARRE, KR
FEREM, HHAE 60—90cm, 6 A 28 AFA WY 1. 40-~1. 790 . FHF 1. 28— 1. 55m, &
FAEHmTAMED, —FHERM,6 ARMUAIA 5C -s0cm, KKUBFE 1.2m AR,

pH 8 . B AN 8.54-9. 48,7239 9. 04; RKER# 7. 76—8. 31, F# 7. 98; B K
MEEEFEEHNE T 42—9. 15 M 7.54—8. 34, FH4 R 7.67 M 7.87, X 7.05—
9.88, Fa9 9.0, 5MEXEL, FHXAYXARKENBELAXATERIEAER. N
HEXR AR, EKPH HCO; 2@ .pHEHHMBKE.

ARE - FHHEEXTIE 4.81—10. 04mg/L, F 3 6. 96mg/L; TKE KX 3. 97— 8. 00mg/
L,¥4 6. 00mg/Il; ERMEERX FALEDHIH 1. 68—5. 58mg/L. 1 3. 93—7.91mg/L., ¥
¥4 %1% 3.47 F1 5. 93mg/L. BIK 5. 76—12. 12mg/L,¥39 7. 88mg/L.. ME XM K E X
KEEYASER FEFTE AERTIABE. EXFALHTHAAYFREHTSH
EBE.

FERER:-FHEKXTIIRAES 41—6.17mg/L, ¥ 35 5. 78mg/L; E K E K 5.06—
6.48mg/L, ¥ 5. 75mg/L; EXR M X ER FaE S H R 4.79—5.75mg/L. # 5. 20—
7.38mg/L, F¥ 45 42 5. 35 M 6. 13mg/L; M X K 4. 50—6. 50mg/L, ¥4 5. 39mg/L.. &XJE
HER MARXAEKEXWLEEAEHBR 4. 11mg/L, KR 4. 74mg/L, Bt ] (€ %
FEHHEKOBE.

AL METEA FRLA IHBREANEA. XERERE—NR. FHKS
A 0.71(0. 60—0.82)mg/L; TAKKRK 0.83(0.54—1.22)mg/L; ERAMEEK F
E4HE0.77(0.56—1. 11)mg/L # 0.92(0. 61 —1. 28)mg/L; B X 3} 0. 65(0.36—0. 86)
mg/L.EERARHHERBEE, TKERKRZ . TEXFHERE.

B H - BUEESTHRRM, FHHEEAFHAE 0.016(0.005—0. 026)mg/L; TAKER X
0. 014(0. 004—0. 020)mg/1.,

Ea . EMBK N 0.053(0.017—0.084)mg/L; XAEK X 0.055(0. 012—0. 101)mg/
LiERMERE K F A SR 0.050(0.016—0. 079)F 0. 060 (0. 010—0. 113)mg/L; # X
% 0.046(0. 010—0. 09D mg/L. SEEMAL, GHAEFARALEHEENEK 56 2 RIE,
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ZEHRR AEKSZNANLTKEEALE, aBAGERFOA AR EREKEE
AIRFEPHEEER.

2.3.2 XR¥EHA

1992 FXERMBEFUE . BERIXPHOXEMNME,

(1) B K& X7 20X 10m® () B AR R 3, fr R B P 2 250g/m*. 1993 £ 6 A
18 HIH¥F 6.6m%, i 4 Y B 6990. 2g/m?, K o ff R ¥ 5 750g/m’, 3% 1 210g/m’®, /K ¥
24.2g/m* & ¥ 1. 81g/m*, 23, 6g/m? KL 0.3g/m* ¥R 0. 3g/m’ . PRMNEEER.
BREYBREFLEXHBARLE. :

6 A, FRAERBPRIKE, ABRKEDE.

AR 22 BB BEAERa,. - MAUG . AT HRARBK R EER KA
BEM2m BENEERR, KEFEER.BRAEIN ERKERRE FESEXamEMRE
B AEBAREEM 2X10m’ MEENKRBRKE. CPREB 775¢ m’ LA R TH XK
(18X10m) K EM L PR E 94g/m?,

TRAKBE®E,. P, REKBE TR CLKY BENSRENG, BRUAB, 7
AISHZEISHEW. XK LH,. T SR @& LB;8 A LXKV LERE;9 B, B%
B NS DUFCR7TBRERREFAE, HBAKEEFE 907. 4g/m?,
FFE 1410 6g/10°  M#830. 2g/m? JKE 7. Tg/m* & £ P 308. 6g/m*  JBE 15. 4g/m* i K
MRy — X,

@) AAER: XIEGHERHENTI N . KEFEITEBXREBRKEBE5A 2508
X3k 20. 5kg 3% 16. Skg & ¥ 4. Skg. 2628kg fF ¥ 5. 6kg . H B 20g . B 35¢. ¥
¥ 20g, A4 R 377.5g/m’, 6 A 2 RIRM LTI A 32. 15kg . 3£ 2. 45kg . ¥ 10g. & H
53, AEYE 173g/m’, BREMHRHLUEYRBEEE. 2FRRE YEKEEKSE
WEREAEKBEAK. 21994 F 6 A 7 HRE, HEHES67.9g/m* £ % 61. 7g/m*. 3
30. 9g/m* % 15. 4g/m* K L 15. 4g/m’ M B EKE SHRXWEX B AR AE KXY
fiK. '

Q) e FayEIBRAT RN LHRESN  BEERKE.I0 A 22 Ba2BHUEKE
WEE. 94 FCATHRULBKEMNELYE HRPFEXFAE XM AR 275. 8g/
m’, 26 21. 8g/m’ ¥ 265.8g/m’ K% 4g/m’ &£ H ¥ 0. 4g/m; EERK F b E H
864. 2g/m’ & 466. 1g/m* .38 15. 4g/m* . ¢ B M 3. 1g/m’, ML EHR M —.

(4) HK:5A 23 HWBEF 4m®, F 354735, %% 3450g. & fa 3 320g,. fF ¥ 120g. % &
35g M E 40g. ITREYR 2172. 5¢/m’.

MAKEZHERH . B FEFAEREMKERHIEE ANBEAFRGXMHELK”
MAKERNES:E - FAROAGEEP AKEBZEZFRENG A HREK. B HE
VBRI KMERT LR, ERENHEYENABENER. WEBRTRLE  BREERP A%
MEXEHEEE: B FHEXNAMANTHRAREAR AYHEXLKEDSHRENN -,
EAKERMIEELETBEHRR. '

2.3.3 $#HBHS
HEX EKERAMRAEFHERT7TORXPIEKRMN 2B . ERT11 /K. &
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ETIOR . KAMNR1-2RK.

MEXERLOR . JRANEYEFEH N 4612. 187 X10* 4/L M 7. 177 6mg/L; £ E
RER . NBALHR TN 6070.853X10* 4~/L Rl 8. 310 8mg/L; ¥ X W 4> 54 % 30
/& .581. 544X 10" 4~/ f1 4. 536 2mg/L,

BTHRAENER  FEXAEKERXMNEERDARX(ZERERITPHERE. K
R EE CHRIADNEABENYENBTHIX . MetEIGEN, BRANELRE N
APERER L ABE EHEARXHEREKANZNMHER XM ESHRN,

2.3.4 FHEHPHE

FHRX(REEFEDYEF 2 REMEYWR S F R 4752ind. /1. # 4. 868mg/L.
MTKEZEER . NRAENRBK"FHE BREARKER 2RIV BFELSHBTKE
FBE.ZRARTEKREX,ZENREAHNKX.

EKEXE OB  HEMEYWRTIYIH 674%nd. /L 1 3. 9407mg/L., 75 F AR
AP EEL FUNBEAAKN RN AED SARHESHMEK.

VXA 72 7,3 & 1814ind. /L, R 1. 116 6mp/L..

2.3.5 RmsHhHA

HRBAFHF.KPESLP S B . KEIH 7 B TEHY 9 F.

FHEH DO TAKEK AR, BXNEEXFAESHE 3R 12 #H, 8K 12
H.ERSENEPSU LR AL RR,H 269ind. /m® M 70. 769mg/m*; R X FF A £ &
fi&, 5+ %X 182ind. /m* 1 10. 909mg/m?*; FH K M LK E KX 4 %1% 217ind. /m?,36. 070mg/
m? # 217ind. /m?,14. 206mg/m’*, HE XN EYERTEKEK,

HPEHMNP . AVHNPULEXFALRE, N 113ind. /m* 1 2. 390mg/m’; F#4 X &
&, 2 59ind. /m® # 0. 575mg/m*; K E W H R X EX FAE KR, K 104ind. /m*
68. 209mg/m?, S M 4 W & B 5 9 £ F K 2 X (2%ind. /m?) M X 3% £ £ (9. 773mg/
m?) ;P AW X KEX B L, N 115ind. /m® # 0. 688mg/m*, EE R A E B, 25N
52ind. /m* # 0. 170mg/m?,

2.3.6 A Kk4EHHHE

BEA.BAKHEYERRE 6% .8 2 ESHEBARLKSH XTI AR E
KNREE A TERXREGAES AN RXFREZA NMZEREKERE, . GEK
K BBREUG T  ARERFEHNAKRMHEFREEL T REBEROT . F—FS
4.

M3 576m?,1993 4F 3 A T BEAKRBA . FHELSBFERE,12 A 16 B XRHE 30kg
Hb,1994 % 4 A 16 APFAMAEYR 1875g/m*, T MBIk AF 3200g, 8 . M4 8 B, 6. 2kg,
6cm EH/MEBH tkg(fh).

AKEBE R, BHRE 30m?, KB R 10cm B, K BEREF 70cm, FEFAE. 1993 F 11
A2 A FTHBRE3IXERETFTHEH . EAKK, 12 AHEBLAE, - ERFEYRE 2000—
3000g/m?, 1995 4F 6 A 25 HA R 2832¢/m*, £ MHHMAE i HED PR 4824 K, &
402g, R4 561 R, E 102g, M EH® 41 R, H 1. 5g; BAH T 243g.

B—RARM199455 ARERER, —BEREERY . EXaREk. 1956 AL
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FEMHBH .8 A 26 BB, FHKRE 9382 R, H 1704, HEAF (B II2H, &
76go'

REY rEEIEMBEHYHE L FERETEMEEnE L, FARERERKYN.H b
RETHER, RZNEFEEL HHAXHARTREEMEY PEZHEB AR NETFE
BEm2ZH.

3 PAE—HABRFATLERELSRERIT

3.1 H&8&7500kg/hm’ RFEREHRERX
331.1 &AM PRE>E

B Fh 2 505kg/hm?,500g/ B ; £ & 7500kg/hm?, % & 2 4%, % 7= & 5010kg/hm?,
A 1. cke/ B, T2 ARSERSE.

$ B0 Fb 232. Skg/hm?, H a4 300 B .150g/ B, 88 450 B ,150g/ &, 4wl (3} H b #9)
2400 B .50g/ B s B dh fa A0 % K . 8 500g/ 2, M 150/ B - 7= & 465kg/ . F-HK1u ¥,
3.1.2 #F5%F¥

KEBRHEE AR cke/", B A 5 89 32 /41 b = & 50%, 4 >~ & 7 9kg/
m?, &=’ 90t/ko’,
3.1.2 BT EONR REK

MR RRN SN RBOEEN 45. 6 KRB (FERX ML KER T F)N 64,
64, Earp# 5010kg/hm?, B R 5 E & 5010kg X 64=2320. 6t, 5 R I 7 5 ¥ 320. 6t =
90(t/hm?*)= 3. 56hm?, Bt 4hm?,
3.1.4 R .BEBAEAH

BELMEIR2 78% . BHARO0.64; HbBMEMIR2.78%  BE R 0. 554,

PERBASRO0.38%,. AR 0.049%,

AP R E R B =320.6t X0.38% =1 218. 28kg, B & = 320. 6t X 0. 049% =
157. 09kg,

Y E S ER=5010kgX2.78% =139. 28kg , Bt & =5 010kg X 0. 64 % = 32. 06kg,

EACHE BB 165kg X 2. 78% =12. 93kg, B B = 465kg X 0. 55% = 2. 56kg,

g BEARGH &’
HEB =BH (%) = EERHE G B

RALXEBE BN 12.49% . BB E N 22.04%.,
BERERABMT . EMEAREAN . A28 ATEAESER HRITY, RinE 4 U
BABHMLAR=aPEFBNHERL 152. 2kg A 34. 6kg B,
3.2 ¥k 7500kg/bm’ BER+-HREANER
“BER-FaBRATHEAESAABER'BENARAREHFABS R KT - EH BB
A -RINARAEFHITARB MBRAEXBHALYE~HEM KRR BAZ G, FHRE
BEX . FaWEAPE AU BABEARN . TREFEL XS . XN ENERERE
2BEL, A, URPLARFRABNE B - EHHAEREH, AT ABRX FEKNEE.
o ER—ERNASAR. ARTEEARERATER.
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B AR TR SN A9 2R MR R B e X MR IR A
MEEHORR, SA0RSE 2 78%, 547 kg BASTF =1 0. 0278kg M, EAET
BT A BT N 02 BB F S T 0. 027 8ke. MR B8 9% 0 28 K F L . S
B N RN 20% , K SN BB E 10%77, Fibl 0. 027 gkg FIR LA B & FIM 2
R 4L 20% , B 0. 00556kg A SE L N 10, A RALMS T 0. 2kg M E &, BB
B9 A= kg £ . FIAM TR 75 S BTAHOL BB A 7= 0. 2kg £, 4% 0. Skg 78 TG R BTN .

FEREA RN 0.38%, WAL 10%,0. sk B 1 & AR Y X, 0 F7% %
R -

X X 0.38% X 10% = 0.8 X 0.0278

X = 58.53(kg)
RRIR RN R AR A R 5.82%, /NE 1.93%, BEH 2.30%, KBE 1.85%, B4 B
35296 WA BN 3.52%. 4 7= 0. 2kg 2040 075 & LR FI B S R
VASE = P <
R () < gropmelrat SRR

Ikg B4 A & 0. 027 8kg, B B S B 2Tl % 20% % FRBRANGAS R
A BIRA R, BB . 2hg % & 7 FISE B 0. dokg, A E 1. 4ekg, B L. 21kg, K B
1. 50kg, & &85 0. 70ky, NBLIAM 0. V9kge+-+o,

B F A KA TR VE T A S R T LU B B R SR B R
R HABRR BBNEFRRRERNARY G RABASRNIRAREE
“RB7H, I AR T

BTHEANEMESS, BRI SR ARG, B 0PN K RE S
RO ARERT RS I AMMES RGNS,

BER A Thg BN BT HRE, 7= o o 8 07 A = R AT, B
ot 2t R B
3.3 FERGEWETSERE

SRPARBERENEEK N BERRE KR CRES BARRENEN. KB
S, 3 FALHS 500g 75,4 B 22 ARG A AR RRA W REEN 8% —10%,
MEKAEEARMT0%:E7 A, EAXPERNESREGANEE, HTFHSROE
RKU, AEKET S AANEANE. AFEXEXAANNAR. AXERTSELN
A, R 36 K U 25 00 4L, T L4 2 0 6 AR O R PR IR IR R
3.4 BERERNHE

NHCERAEEREKFERBERREAER, TERRENAMIRSREH
HO 6 BOK 811X L T RO 48 X F — 5 B . M T 8 T DKM i B W 6
£ 7 51 7K B B T 58 K A 7 O U A A £ K B G LEROR
35 FRERNERHR

R RAE KRR B K e s R0 K 3 0 00 45 AR T, 5 R RAR
MR A AR REATE A ESRE RN E, L RAERER
e e A X0 7 L (0
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FAESBIE RESUEABEASK AEIRSRRALSE R VL . FRHAHEK
BCEBREXAEN IETHSIEZMKEDYHERE . EENETER . BELFKE
HYR R RETURK, T BEME RS, REETERANKE (ZIBM R H#E) M
FEHARNEGZELEHT, FEARFARRABHR KRG E: EIEFH0 PR D%, &
MERXANPFAEESREBEEREHEIS A AAKK KEZR . AEBFEARR.

B 1992 £ =5 M XX B R X P 03RO B oM 80 A B8 L BROR IR B, RO B IR B
AR, K KRB THEX AR,

BRTEEEMREXNEF AN CETERAKHFEZE . AL HHERENAN
KEMLESKERROAENE. FUEARERAFNKHEYEEREKENHR. &
RUBMHEEREABRENERE W REFRLAEOREE.

3.6 ARMTHER

BAE 1995 FHRHARMBR KT RGN E, &R EARAETY FM .Uk
EFEFRABMFANFNNIRBAPRLERE . O ATESESFEREYETEAT Y
MERS. AENNSREARARERS VAP AR -EIPYEAN. R4 7
500kg/hm? B =,

5 BASEHERD

Tab.% A budget estimate of the revenue and expenditure

(o i % A

R H K | it | B B’ AL | Kb | bt
(hm?) b
am | M| B |8 #F ; () 5 o7 | R Ge) 2. G | o | G

PR 7500 | 150 | 202 | 360 2505 | 45 | 68 | 120
B 57000 570 | 12963240 62160117034 | 162 | 270 | 1080 *°*° 14400/ 1000 ) 38946

PREA+ 9000 | 150 | 202 | 360 2505 | 45 | 68 | 120 |, 2825
HRES 61200|1570 | 1296 | 3240 66306117034 | 162 | 270 |1080 2000|5307 | 14400 1000 44148

240 | 2250
Fax 1 9600 | 13500

5 WEN
-F IO

Proa%+
HatEs | 1 89406 56648

B G
1) K 1995 EFMA KB X R RE =B AR EREBNEN SHATRREIHTE  HER >
B3 £ 31 JrA~2 8%
2) BB ES BN FH kg FBAT.
ZEREW.“BEAESRE"APERERAN . AHRPHESEAS, RALERK . BARE
)l%%z‘sbﬁ%ﬂ&@)&li%%éﬁ,&f‘éﬁim%ﬁﬁ%?&zﬁ@%ﬂﬁmbuﬁﬁiﬁﬂﬁ‘,ﬁulﬁﬁ
THRZ, GMA, NREXHEEE) -, FHSERTH., Hi,EN0EEE”, %558
SRR ERRRE L ERBRFTTURS EFNERBMENBRE KRR RS
B,
“ANLERESRERE"R— N EZESHNIB. ARERHEBERENAT REYR.LE
FERAMPHERNE . BRENE.

23100 2500 2500

1 85260 41446
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4 Mg

M ZAHRRESHAFESRNED S ASFHFE.URFGHE. EDBAATHA
BESONSA.ERAAHRTARRAN ‘LR —HalREATRSASREA”. MUMNE
FREIPL,FUCHENERUEARANNEXRDRBRANFA.ERBRKEEANRY
ME-— B TFHAE.CHNFLAEREBIAMNRS TEERREREMN.

QAT TRAENEY S ASHFRUFARARERAFENR METHRLAENEY
BHETBREESMPRROEARUKAFAN R OB RAAR; ERNXHETT RAER
EXAFREKMERRR, FUEKERXMFAXEREMSR, THRESEFEKX ELEFR
EREEERERANBAERNKES MO SF ERER EETTRERE -
RaBFENTERASR.

GFEEAR-—BEABRFATIERGESRAE —YEENIERATA BERD. IR
AL ENTHY UMM -RBABEARELRHIOREAN. E—RFRARCAEL T
B RERE REELFRS  XEEFRRRASFEZVEMERFAKT T X,

£ £ 9 x W™

1 BWMAI 2 AXE RETENNEERCNRESN. PEASRERLESHARAFEA . B9 8. LR,
P g, 1992.1—17 ' .

2 ERAR.THE.AAE 2T KEMBENAAAXNAATRMOHR. A KEFR.1990.18:175—183

3 FEXH.RAMAAKHBENRESHEREZHE. PEANEEHE I HESHNMATRAN.F S AN -HEHK
#.1992.83—93

4 BEL. PREMN G K™ .1988,(3):22—23

5 BRL.EXY PEAMERLHANSIH. FPENEKETAESHARXREN. B 6 5. LR - BE LK. 1989,
84—93 .
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STUDY ON ESTABLISHING AN ARTIFICIAL COMPOUND
ECOSYSTEM OF ELODEA-GRASS CARP PEN FARMING

Zhu Songquan L.iu Zhengwen
(Nanjing Institute of Geography and Limnology. Chinese Academy of Sciences. Nanjing 210008)

Abstract

During the passed decade, in shallow lakes of the middle and down stream ha-in of the
Yangtze River, especially in urban lakes, there has been an cxplosive dzvelozr:cat of pen fish
farming, and a rapid increase in fish yield and economic lvneiit. However. due o che input of
artificial food, over-exploitation of aquatic higave planvs aud increass i population, submerged
vegetation have decreased an.\ even diszppearza, thz nrocess of eutrophication has been quick-
cned and the tntait functicn o! lalies has been weakened.

Eledea Neatalti was introduced into the East Taihu l.ake from abroad in 1986, and soon
becam: established. It has been used as food of cultivated herbiverous fishes by the local fisher-
men. Based on the biological and ecological property of Elodea,in this project we studied :

(1) the planting method, cutting time and mode of Elodea in shallow lakes in order to in-
crease the yield per unit area;

(2) the digestibility and food conversion efficiency of Elodea by grass carp so as to deter-
mine the ratio of fish yield to Elodea planting area;

(3) the role of Elodea in the ecosystem.

Finally, we designed and established an artificial compound ecosystem of Elodea-grass
carp pen farming, i.e. , on the basis of planting Elodea which is used for grass carp culture
and [unctions as nutrient cycling medium, the grass-fish balance system is established within

large lake ecosytems, which should lead to a better development of lakes.

Key Words Artificial compound ecosystem, Elodea-grass carp pen {arming



