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BRHEDRAENERE, . EREKAIRAENBRREE. ALV EIDRESEBE R
G EFEHBFRENESRNEINDREART  ETRBERRETHRIAIY &,
LRREFAFEOEN AREEERAPIZRENR BV T EHANATERR
K.RARIBE N HRAR, - MEEAEREE, -~ EEK, ZARKX,1993 45 8 3 B
WEKEEY N 3601. 75g/m*,6 A 18 BB R E X 6990. 2g/m’, TR K E KR I K6tk
ERMEKERBRFHEAY  HOEF SRR, E5A 2 B2REBRKERERHAY . ITH
EYRRN 377.5g/m*,6 A 2 HERRBAKAEY . THEYR N 173g/m’, BRIMEUK
XKWTRHEMEE)T 5 A3 EMEREKEAY N 2172.5g/m’ . BRI AR SRR E
BB FEHEAERXEEK 24—32cm,F 1 26. 56+ 2. 38cm, A F 305— 720g, F 1§ 446. 50+
114.37g; R E 3F fa Ktk K 20. 8 — 32.5cm, ¥ 3y 26.12 + 2. 70cm, &K & 230 — 920g, F 1
443.50+148. 38g B AN A HE  F W HY FHAY. EHIY . FARBERRAR BN TR
X EAFRAKEXREHERSW, HEES0FHAEMR.

ELEREAMNKRERNOHN, BA¥EMT - ETHEY Y, EREAXRNPIE, B
MEARNMERLBE. FTAARPNEEANEITREFAFE, hASRVTFRE—&H
MR,

1 MRSk

1.1 ATHEHRREXME
MEA FR.I993F 4 ARERAKMPTANENBEEAER 1I0mX50m K FEK,
HegfaX FEAEAEENLER . FARSHEAR  EER A ABRRBTY . AER S



80 » A =3 ¥ 8 #

XERZRAREREASR.BFERXEXPKELBRE ANEFEREBRP L
W AEAAAX. BERMARRER 1-8(E D, BRME— RSN 9. R E 45
K:1993 % 4 A 1I7TAKBAWEARKAAE,S H22H8.6 A12H.7A2H8.7HA22H8.8A 12
H.OA 8 HM 1994 % 4 A 14 B3 8 K.

l I "|
Fetlx | GHRBBAHIX FKTEIX | el
| ! g
[ l ° ® ® L) . ! ] E
1 2 3 4 5
| _J_U_
L ._,44______-___ -
}i—Sm 91(———- Hm .- ———-;L-___ e —20m
[ ]
9
| BRRAREKERREASHE
Fig. 1 Enclosure experiment region and sampling stations
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KEHBMEABKER 0—10cm &, HKERAMHAITRE FIMEALRE, REA
BHEBONE, RABEKRBEEFRE. FHTLIEAEBTHR . ABABKBRONE,. R A
B AT I
1.3 2HEYH

EHBRLA135M 2 SREHEYWME"HR, ZFHHAWNFELESIY RAERER
AR IL A AR RREE, & 2¢h B AERERS ZE 30mL, B 0. ImL KHE
BHEBTURTETERAEAYINE,. BER 0. ImL KBEHEEHD ML DI E . EE=KEK
FHE., BHPELXTCERBESA 2L RABER.EERER K, M 5L KB 25 52
AR EERE ERABE TR, CUBRMRFBEF AL TREAYAIYTRER
BE. PHADELEYBHLAR IR, ZHRHADKENBARLYE,

1.4 JEWZY

BHESAEEHZERRE(EEY 0.2mX0.3m=0.0m) EREARRBE K, REHTR
FEHOHARBE . EREEERE, A7XPREBEE. #RAXHEIHRHLER.
1.5 AHRB

BREANBRBOREA 2L RABLINBEF. TZBERAKHE L, AFE
250ml WEM KR IR, 7] 250ml. AR EZLER (550C,30min) ) 3t 3 4 4 38 L (What-
man GF/C)MIE, RIGHEEEREARNU00—105C)2h, KEIEE, BRA L EPFBE
(350C,30min) , A HEE, ARKERZENFNRIMNSE . BRAKEMAKRIER, S pH
A2, FRBEAERRESBBEHRCO,, BE 24b FANERERE FEH L4, 5
BIEDETHEESY  RABRBAQ00—105C)2h, MEC.N.PEHE.

NRENYRRERABRATRDRESREXETRY. BERBERHEEFFIEN
BHEITERABR. ST RERBXDEIMESRAAR. MERACOERY Tom, & 15cm, A 40
BRENAGHERE, KEMORY 10cm, F—OHEBAENEM. KNEFHAEGREN
25cm, KEMOHABEBAVIRYETESR,NEHRNRE MR L L 95y
BB U LA ERA BN EHIE AN ARDETEE. RERRETESE



R BEEE AR - EAaBREIAESREPKEEPNELAMER 31

FE B 0.3—0.5m &, BKREBERRE X 24h, B REMKENFER 250mL MEHFES
B, BHRAKEMAREREpH B 1-2, BB 24h FAUCBRERS . BLEOLH BNEYD
BERBMR D, HASBHNAQ00—-105C)2h, KELEHE . MEXKS NPIE.

KAMNERESEPFRFZEHEGS0C)0min, FEEHE. NSENHMNERLINKERE,P
SRYMNERUNEAR —REREBELSAAEKAE Y ERESBREUFANRERE
HENE.
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FWMRBRLL19934E 7 A 22 B RUP FRFH TS TAR BB EL . E5RE
HEBRKRERP FFESKREVUIRRABRAVABREEBENERE.
2.1.1 Fex@ili WS 2 iR ELRIFHEHN . AISRERS . MEAT TR EWRE R
REEZR . FCRAVMEPRFAAENBBRAL Ao HWRREHWRHAR. BERFIBSR
BB ARN, RERAXNHRY RAEHEAKE. EEFARTHEND S RENE
mAMBEFRAENEBREFRARISARE,FHEEILY BT BRI EALBZHBSH
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Fig. 2 Density distribution of heterotrophic bacteria in different time
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FHULEH FEX,UFARK A SKERIBREN I SRES KR RAENEEDH
WK :81.4%.98%.87.5%, F 1K 88.9%; T £ L & X W 4 % B:61.4%.95.3%.
64.4% . FHRH73.7%. R—GREZHA ATHEAEHABEN KEIBESANY RN BRK .
BH £ R S M, (BB KB UL SR & 5 18032 B BEL#F , (61 B 6 S B 39 X K 4k B PR AL A
A.ERKEREXE AMRFEAENERAIELS SHHER, EERERAKEEBK
ERL.RRANORBYERE.

2.1.2 XBEH WMAIHR.KBHAEARNBBOIASRAMERM, FHA SR RH
A+oRE MEXROEN HERSANERBXAEE ZART LK UN CHE
BYBBUFARBE HHMEFAXNERN LT RTAONEE ARSSOBERESR
EXHARXEABHEAL. WEFERXS, I 3FBA(RAXKEZ4ERBE . ABABY
BEBAT 42.6%—0°2. 5% - HEALT 7558 NEREEKH,8 BREAGFAKES
BRBEA. CHERY Y RBENVT 0.84—88.9%, FHMAT 66.7%.
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Fig.- 3 Density distribution of coliform group in different time
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BAELREBRAERTUR L . EEFRARNBMNMEN,. FAaKPBSEYEHRAR.FHK
BRER, KEFRFARAMABARNEBEARE M MELCRXAKEHE  ERALH
HOPFAREE . SN NFAR P BERNS A FEE GH. I8 . RRSER. &
BARERBRE KRBIAKE  KEFRFAREAKBRAFNERO IR,

2.2 FifED
_ WX 3 ARKEKY 8 XREST, REZREX 7T OB HPERITHRE,22
B EHEENKZ N BEZNEEN 0B AMBEIRN1I-28, A3IMRELX5EE,
FEXHZ, AR, ETEXK 39 R . MNBEXEPH 0K, AEXHLGRMFERLINLH
RAHERK EXFIXESHRXHELUAS SHAFARIBFRNUH R EFEXAL
EREZ,  HERANBAELRHBRE THRE, HE#AFGINEGESRERRN. R
BEREENFHEBKE Chrococcus, & M ¥ Microcystis. B % Oscillatoria, [ 3 %
Goelosphcerium “§, -

NSRBI ERE .- LEXE®, F1956070.853X 10 4/L F18.3108
mg/L; ERXKZ, ¥R 462.187 X 10 A~/L M 7.1776mg/L; X B X & 2>, F 3y 4
581. 544 X10* 4~/L f14. 536 2mg/L(F& 1).

£1 EEXEWEXTHPR . EDR
Tab.1 Average density and biomass of phytoplankton in different regions

o % FREHEAX x & K B B 5h Xt X
B0 /L) | R (mg/L) | HRA /L) | BB (mg/L) | BB 10 /L) | £¥ B/ (mg/L)
K%M 4223. 339 1.3223 5507. 786 2.4482 348. 623 0.1451
B% 16. 736 0.6695 26. 400 1. 0560 24. 505 0. 9802
#nEN 9. 347 0.5356 23. 305 1.2198 17. 936 0.7629
L W] 2.211 0. 567 2 4.358 1.5259 3. 032 0.0910
5. Y 45. 283 /7 0.4528 68. 651 0. 696 6 37.136 0.3714
B %N 63. 283 0.9775 47.052 0. 6529 59. 620 1.0214
® %] 251. 988 2.6527 393. 301 0.7123 90. 692 1.1642
& it 4612.187 7.1776 6070. 853 8.3108 581. 544 4.5362

AXBAUEHR=AXBNERUHEAIN. ITRFAMNEE, KEPEFRLHMM,
RETEHEXX—WNBEET NN ABEBARIERNHNBNEDEE . BZLST
ERAER,FIEAER. EERRTHEEK 10. 4 5. AERKET 7.93 5. MAFER
MEERZE,CERBTHERK 1458.666X10* 4A~/L #1.1332mg/L., AL E X Z Ff
SRORAEBAREKEH . FEKH TARERENARE XELEK R - ENMHIE
H.

BEZ2AB4BASTUEE=/KENBENEDENTA. TEXHBMAEY R
REEHEABE.Z193F9IASHEBBMBMAE, D H N 267 244. 694 X 10 A~/L #
27.9249mg/L. R ERE 4 A 1A BRE. FERYEBEUEERNM L ABEL.E8A 12k
B BB {H 17 086. 901X 10* /L, BEEREME. AW BRERHE ¥, — 6 A 12 H,%
16.8365mg/L . X FEH THRB BB EZHB; Z 1% 9 A 8 H,35 14. 203 Tmg/L, Xt B
KEERALYREH AKX, ZE/PNTRIHESXIK.
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Tab. 2 Average density and biomass of phytoplankton in different sampling time
P £30 K BT FA¥M] wEM i:F 1m)
1§ LHRY | HRY 238 & HEY | BT | WEY =35 &
HHRX | 307.192] 0.1101 | 8.084 0.3234 4.042] 0.0808 0 0
1993—04--17 | B®MK | 355.696| 0.0760 | 4.042 0.1617 0 0 0 0
MEK | 157.638] 0.0456| 8.084 0.3234 0 | 0 0 0
HHERK | 461.799 0.1261] 2.526 0.1008 1.516 | 0.0303 0 0
1993—05—22 | REK | 497.614| 0.1513| 10.105 0.404 2 2.526 | 0.1718 6.063 | 0.1819
#EK | 165.722) 0.0565 | 20.21 0.8084| o | o0 9 0
HBKX | 882.390] 0.4530 | 12.126 0. 485 , 5053 o0.1819 o | 0
1993—06 -12 | BEE | 189.469| 0.1044 | 2.021 0.0809 | 26.77¢ | 1.53¢5 2,020 | 0.0607
SHIX | 238.478) 0.1312| o L0 4.047 | o080y 0 0
HERX | 384.994] 00094 19.200 | 273607 14 65.] 0.9398 3.032 | 0.5659
1993—07—02 | BBEK | 327 %o 0.1033| 11.1'6 6. 1446 | 48.504 | 3.4761 6.063 | 1.6067
A 320-838] 232 21258 | 0.97 42.441| 1.1712] 0 0
- _ﬁ;iﬁx 4020.112) 1.2128 | 22.736 | 0.9095| 4.042| 0.1617|  3.032| 1.0105
1993—¢7 —;z | EBEKX | 8812065 1.8543 | 43.452 1.7381| 26.778 | 1.5057 5.558 | 2.7789
TR 155.617| 0. 065 42. 441 1. 6976 8.084 | 0.1617 4. 042 0.1213
HBRX [16484.287) 4.7215] 30.315 1.2126 | 22.231| 1.0914 1011 | 0.5053
1993—08—12 | TBKX | 7818.744| 1.8324 |126.313 5.0525 | 38.904 | 0.8589 0 0
| MBK | 557.796| 0.1942 | 48.504 1. 940 24.252 | 1.4551 0 0
| HBRX [10071.148] 3.7560 | 32.841 1-3137 | 21.221| 1.7583| 10.610| 2.4555
1993—09 -08 | THK |25565.65 | 15.349 | 10.105 0.4042 | 34.862 | 1.6673| 11.116| 5.5578
MHEEX | 1071.13 0.5255 | 40.420 1.616 8 60. 63 2.8294 20.21 0.606 3
HER | 274.856] 0.0995]| 6.063 0.2426 2.021| 0.0404 0 0
1994—04—14 | BRER | 499.187| 0.1098 | 4.042 0.1617 8.084 | 0.4851 1.042 | 2.021
ABIX | 121.260] 0.043 | 12.126 0.4850 4.042 | 0.4042 0 L 0
— R & & %] R -3 18] & it
wmy } x5 & HEy X b i wEy THRY wnE" X o
HA#KX | 8.084 | 0.0808] 20.21 0.2740 | 202.1 0.3427 | 549.712| 1.2118
1993—04—17 | BEKX | 80.84 0.8084 | 40.42 0.5656 | 84.882| 0.1537| 565.88 | 1.7656
MEK | 32.336 | 0.3234| 44.462 | 0.8892 | 113.176 | 0.3448 | 355.696 1.9264
HEKE | 7.07¢ | 0.0707| 56.083 | 1.0190 | 120.860 | 1.5166| 649.858) 2.8635
1993—05-22 | BEBIX | 31.831 0.3183 | 41.936 | 0.6285 | 191.992 | 0.6765 | 782.067| 2.5325
HHEK | 0 0 80. 84 1.4349 | 90.945 | 0.1631| 357.717) 2-4629
AR | 2.52 0.0253| 75.788 | 1.4659 | 347.107 | 14.2253 | 1324.99 | 16.8365
1993-06-12 | B®K | 23.747 0.2375| 18.694 | 0.2925| 154.607 | 0.4613| 417.337| 2.8238
HEEK | 0 0 36.378 | 0.7074 | 167.743 | 4.283 446.641| 5.2024
HFERX | o0 0 64.672 | 1.0836| 95.998| 1.9851 | 582.518 5.4418
1993—07—02 | EBKX | 12.126 0.1213 | 49.515 | 0.9151| 179.869 | 0.3982 | 631.058 7.0703
MEE | 4.042 0.0404 | 92.966 | 1.7493| 78.819| 2.0583 | 563.859| 6.0893
HEX | 0 0 26.778 | 0.5356 | 266.267 | 1.2106 | 5242.967| 5.0407
1993-07—22 | XBK | © 0 64.672 | 1.0240 |1045.076 | 1.7254 | 9997.601| 10.6264
MEX | 34357 0.3436| 10.105 | 0.2021| 66.693| 0.1148| 321.339] 2.7061
Aax | o | o 91.956 | 1.4453 | 457.101| 0.9591 [17086.901] 9.9352
1993—08—12 | REK | 7.579 0.0758 | 17.179 | 0.2875| 719.981 | 1.6137 | 8728.7 9.7208
MEX | 0 0 32.336 | 0.6467 | 72.756 | 2.1423| 735.756| 6.3783
HEX |318.308 3.1831 67.704 0.8897 | 403.190 | 0.8474 |10925.022| 14-2037
1993—09—08 | BEX |348.623 3.4862 | 93.471 | 0.9191 | 660.867 | 0.5431 |26724.694| 27.9249
MEK| 0 0 14-147 | ©0.1932 | 66.693 | 0.1121| 1273.23 | 5.8833
HEAX | 26.273 0.2627] 103.071 | 1.1071| 123.281| 0.1344 | 535.565| 1.8867
1994—04—14 | BEX | 52.546 0.5255| 50.525 | 0.5906 | 109.134 | 0.1265| 727.560| 4.0202
X EIX |226.352 2.2635| 165.722 | 2.3484 | 68.714| 0.095 598.216| 5.6393

1) By 104 ~/L;2) H7 .mg/L,
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MAUAEEH BHEBERENHAEKBER
HEXREKD . IRRBHERKBERAIR £
VERNTAMBERAERZL . BFFER,F
BERBREBRRPREFIE. NHBRKGELB
BEFE,93F7A 2 BUNBRBE. HE
FHAKX . XEFBEHTKBAR  EFRELENHR
WRE-FERHNE, ERXNOBREBER. 8 7
A22RE-1THEANIE. HE-BHR . &
TH2Z2HUAM,.RARBRHORERE.UEY
BIhE, FUERZEREBEZHFESER
AREEFYNELR, FaaBRTF ICA2H
BHRLFLHELF 4 ABABRTVRARAR
. AN KEAVERRLENAREAR . HE K
EMEBERANER. MTAEEEREAY S
RESFAPFEFRE ANV EESERKNE
M. SREFUERPAEXFELAHNENED R
BTEEX, KEREBATEEK.

2.3 FHEDY

BN AER EEX EERAMRE K
XHEST.RETHEWHD (REERESD
w102 # . Khe R 67 F AL 23 M. BE
EKi12H, AEEKMHEBREZ.IHH 92, REX
B L60Ff,MEBXA 728 . A=TRXELK
Aohmt 8w BEREMEFT B, FEF:
KA AR B Euchlanis dilatata B AR R
Keratella cochearis., Wi ¥ i W % 8 Asplanchna
priodonta ¥t HE Z B 5 B Polyarthra irigla . i i
X 26 3 1 Conochilus unieornis ¥ & & 1% Di-
aphanosoma dubia, K 5 R B 1% Bosmina lon-
girostris g B R R X Bosmina fatalis. §# RV H
1% Pleuroxus hamulatus. }Bﬁ% 1% Chydorus
sphaericus, 1 R F & K & Neodiaptomus
schnackeri 5 % H 8 K & Eucyclops serrulatus.
B 8 K F Mesocyclops thermocyclopoides. &
&8 81K & Thermocyclops tathokuensis % . B &
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Fig. 4 Abundance changes of phytoplankton
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Fig. 5 Biomass changes of phytoplankton
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ZE 2030 F2fE, EERE10—20 2@, A
d HEMTHLE KA ARAEERABREN
e EH, SUELERMEBRTRS,
% 301 MNEBMEWRMAFERE AAK Y
= 2] Wh Y F BN 475 2nd. /L, £ P &
L 4.868mg/L, TE R & 674 9ind. /L. , £ &
a7~ 3,940 7mg/L; * WX & 181 fiud. /I &

4.175.226.127.27.228.12 98 4.14

1993

B fu]

1994

He BEHHPHEBNETR

Fig- 6 Species number chargzs ot zooplanktorn
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116 6mg/L. AREF M 3 NDREL N -EH

ER EGNARMEAEEF Ligm, AR

4

FETHFWSRE - KEREFNKED. NER

ATEEHBBNEYRE, BT TH

B, MESEINSXEXZE, CERHREZTAHERX 1997nd. /L, A REE
73T

0. 927smng /L BREER N FE BV PR/ NEMBXNELESIYARAKTSHERTH
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Tab. 3 Average amount and biomass of zooplankton in different regions

- £ B K x5 K ¥ B KX
HWAER

% o £ 5 ¥ & Ly ' { &
B4 1039 0.0312 1306 0.0392 675 0.02203
® [} 3522 1.0567 5283 1. 585 1013 0.3038
B % 23 0.4692 4 0.0785 3 0.0545
R X% 168 3.3109 156 2.238 123 0.738
& it 4752 4.868 6749 3.9407 1814 1.1166

» WFFEFHE BB ind. /L. AYWRN mg/L.
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Fig. 7 Abundance changes of zooplankton

EX(E 3D, ANSKRBESHBWERE (K
TE, REXFHIYH R KN EER
X, MABAHHKML 10%ind. /L. —K&E 7 A
2H8,%10791ind. /L; B—%#E 8 A 12 H,
i516810ind. /L. XRFTER TERAFYMR
HPEBERREFRR. TEDMBROZRHMEER
RTFHFEXMBRALXNBELE LT,
MNESAUEH BEXRYANT EVEZR
W, FER . B TAKERENKEHMR
BRNSY IR EAN BRI NE,
BEFHUBEIEE AETHYBE/NTE
EK.
ZERR.FEEMNRRAKRAE R
PHEHEASH . ERREMBAR,. &£
HEAMEYRBAFAEAEERE. RERHT
EENREHRRBNIRFAREMANE
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Fig. 8 Biomass changes of zooplankton

BHAE VN 12FFERFHE 19 F;
XX 1B S 12 0. ABKERERSEBRAEZHAK, G ERHKRE
H— A, REFN BV L8 Branchiodrilus horiensis ., 3 K B 8 8| Branchiura sowerby: , &
H K # 8| Limnodrilus hoffmeisteri. 48 5 ¥ B 8 Bellamya aeruginosa. ¥ fii ¥ 8 Alocinma
longicornis W BB b8 Radixr swinhoei BE R W Glyptotendipe . i 1< 1 8 Tendipes attenua-
tus JABIRE Pelopia %5 . FEBMEDEWINERLE 4.

F4 BUREEWGWATE"

Tab. 4 Standing crop of zoobenthos in diifferent regions

HBX 1"HAR FERREAR XEX 8 FAKX Bl & 44 3 L
. . 73 59 73 : 113 56
HHY 0. 786 0.575 1.453 2.390 1. 566
- 40 80 28 104 58
iy 9.773 34.822 12. 065 68. 209 20. 4822
_ 69 78 115 52 52
L L 0. 350 0.673 0.688 0.170 0. 364
a5t 182 217 217 269 166
3 10. 908 36.070 14. 206 70. 769 22.412

» ERHBRTFHEGH F AR ind. /mD) . 5B (EHR.mg/m?),

MNBATUEBEL S SRXRHELARAHIYN THEENLADERST, S HH 26%nd. /m?
1 70. 769mg/m’, T 1 B R R BRI, 5% 182ind. /m* H 10. 909mg/m’ , FEX MER X
FEE—H. 8B 217nd. /m* . HEMBHERTEE FEL. X-SREBRERERE, BENK
HMEEEANPBLE A IOFAXNLERYBTAERANBER , EAX =/ KEHEFN
FRRRLEEEIKREE -,
B Wihn™" AR EROYHESEHERTERIFRNINEARB R KRRE .
S

d =— >} (n/N)log,(n/N)>
i=1

KPS HAMES ;. IHERE NI EEGN AESRTFEHEINENTR. %54>3.0,F
&:d=2.0—3.0,815;4d=1.0—2.0,95;d=0—1.0, BIF:d=0(REMEHBY),.™&
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MWHE 9TELEE, KKK ER +
EER BARANBREEEHERER
£1.0—2.0 ZE¥3N. HE XBHE 1993
FTA22QUELER1IBRERSHE
HPALEO.8S HAdEHE 2.0—2.02
&, B3R R DL A BT A R
AR ENREA L, ENS A 12
FuE, i N raXAMEER dEAYE
LOMTFT,.BRTESREHKE, MAHR
XKZ9A S HJEARER 0.8, REAIS R
KB, BETRELA MM AXKED 1.0
UE, FIRTEEFRENOPES K

B, B—HREA, KEBRBANTUERFAFEROTTRER, F SRBEE R XEX

ff % B R A K R, K AR R B AR .

2.5 HHEB
HRBEBREIRBN T XKRXESH . AAFREB . A RBMNERRLEKS.

#5 BEEVABRAERERR.A.RE

Tab.5 Content of particulate organic detritus and C,N,P in different regions

L RHA R (mg/L) C(mg/L) N(mg/L) P(mg/L) C/N c/P
FEK 3. 663 1. 0159 0.1325 0.0381 7.67 | 26.66

1993—05—06 XERK 1. 830 1. 3809 0.1928 0.0576 7.16 | 23.97
% REK 5.477 1. 8100 0. 2577 0. 0554 7.02 | 32.67

HFERX 1. 052 0. 5494 0. 0291 0. 0081 18.88 | 67.83

1893 —05—22 ERRK 0. 245 0. 2317 0.0157 0.0116 14.76 | 19.97
xR 0. 490 0. 0973 0. 0029 0. 0049 33.55| 19.86

HFRK 2. 206 0. 3496 0.0031 0.0333 112.77 | 10.50

1993—06—11 X8R 2.743 0.5152 0. 0335 0.0348 15.38 | 14.80
X X 2. 366 0. 3693 0.0184 0. 0253 20.07 | 14.60

HRX 3. 370 0. 2626 0.0136 0.0175 19.31| 15.01

1993 —07—02 E8R 4. 888 0.8742 0. 0551 0. 0469 15.87 | 18.64
X iR X 1. 964 0. 3209 0.0115 0. 0142 27.90 | 22.60

FRR 3.459 1.3383 0.1275 0. 0469 10.50 | 28.54

1993—07—22 EHRX 3. 140 0.9410 0. 0840 0. 0446 11.20| 21.10
X+ B X 2. 454 0. 4893 0.0411 0. 0175 11.91 | 27.96

FERX 1.298 0. 5027 0. 0070 0. 0355 71.81 | 14.16

1993 —~08—12 XEX 1. 846 0. 6446 0. 0067 0. 0526 96.21 | 12.25
*t X 1. 750 0.2015 0. 0041 0. 0179 49.15| 11.26

FERK 0.158 2. 7775 0. 2720 0. 0551 10.21 | 50.4]

1993—09—08 EBERX 2.175 1. 7986 0. 1446 0. 1257 12.44 | 14.31
xt B X 2.546 1. 0105 0. 1554 0.0614 6.50 | 16.46

FER 2.172 0. 9709 0. 0835 0. 0335 35.88 | 30. 44

¥ N EBK 2.410 0. 9123 0. 0761 0. 0534 24.72 | 17-86

¥ RK 2.435 0. 6141 - 0. 0702 0. 0281 22.30 | 20.77

* EKTH.
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MESTUEH, ZAFAASE BREANEBFIRFRERRK. AUEBOBR. A
BEARRARERFRTHRE, MXFAERXRTXER AIEBNRUEEX S
B AR ERER M REXBRME, X SRR, FERHTAKRERAR . N KEIHRE
NEWBREER.ERAaTROEEFRABIANE. THORBPNEARESH,.EFE
XPHNEBARTEEK.

FHHEEC/NAC/PHEHREFNENRBEERNEANER NI TERE, = REMN
HEBER, MAEALE-ENR ARAERELNNE, X E5EPHELARNAENREA
X XEUBREEYEHUEERER, MEAEXERTAER, IHEFFED 9SSR
—X.

AABNENONTRERLE RS FAVARRKR AT LERELNAE,

%6 nHEFNNOANTIRER"

Tali. 6 Dw:pesitional rate of particulate organic matters in different regions

B fa] RBK BN AW CF) WHHOLE BRAN®R BEANHESROD

AEK 1.41 0. 0384 0. 0101 45. 80

1993—05—06 8K 5.36 0. 0557 0. 0095 61.70
WX 3.28 0. 0403 0. 0077 73. 60

AR 3.62 0. 0416 0. 0105 66. 30

1993—05—22 EREK 4.10 0. 0455 0.0179 51. 40
R 11.15 0.1371 0.0749 70. 90

FEK 4.23 0.1375 0.0452 61.15

1993—06—11 EHR 46. 96 0. 6856 0. 1024 14. 21
xR E 2.24 0. 0802 0.0162 41. 67

HER 4.79 0.1044 0. 0277 22. 81

1993—07—02 ERR 31.52 0.5989 0. 0652 13.98
bogii R 10. 46 0. 2427 0. 0467 19. 83

HEX 6. 97 0.1185 0. 0370 22.85

1993—07—22 EHR 48.19 0.2747 0. 0998 12. 69
pog: e 7.38 0.0679 0. 0167 22.16

HEK 11. 25 0.2948 0. 0831 26.05

1993—-08—12 XER 19. 76 0. 4288 0. 1757 29. 04
HERX 8. 70 0.1984 - 0. 0503 28. 49

AR 2.92 0.1299 0. 0723 56. 35

1993—09—08 EEX 19. 66 0. 4030 0. 1551 34.18
bog Nid 1.85 0. 0825 0.0129 30.00

AR 5.03 0- 1236 0. 0408 43.04

¥ o8y EZEK 25. 08 0. 3560 0. 0894 31.03
5ERK 6. 44 0.1213 0.0322 40. 95

* REMREMW SR HERAH Y g/(m? - D),

HRCAUFH EEXBNAINYN FINRERNAERXRN S F,. .80 1 K%,
MENYETBETAER. XRAFTEXPRELSREENAFART BHROTFTEDE
EUSHEE RE IEARKER ANBESEE LT RENBEEE. AR IR ®
BHAENDEIRERAR . AT KERBEREAYNEA IR XNRSERTEEX., ML
ERMNREYRT Ay Bl RNREEREEN FAFBRNERN LR B LY, AW
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INBHESBRER U LEAREH ATHHENPEARASEN TR IEURERB
RAENREREERKOES, B AEHRPEBFERNOEM,

3 HiiE

D) RAEAERRAFAREANBEREEFBOOBE  EEEX TR 88. 9%, %
EEXFHEL73.7%, KEBRPBEAUARSRRAEHU EFERFYR D
75. 3%  HEXEXF M 66.7%.

Q@) PUHHYIERACHNEAELYROER SEXFHHSE A 161218719 4/
L,y FH RN 7.1776mg/L,MEERX K 607C. 3552 10* 4-/L. 1 8. 31" Smg/L.,

(3) RUESNYERFERXHE 2 M, FHRERY 2 752ind. /L, 5L EN 4. 868mg/L,
MEXERNE 607, FEH L 674%nd. /L, THEW R R 3. 940 Tmg/L.. ¥ 8] X8 X #
KEFRS,ME NSRRI HEEN. FEXELEARESHNBERE . EL
AR 2 BRT-XTERX,

Q@ EWMAPEFERE 9 EERK U H, IIEBNEES -8 B4 RME
HHBRANMBERREN, AW (EBIKEEEREFEXFYFER 5%ind. /m*, £ Y
B/% 0.575mg/m?, EE K K 73ind. /m® M 1.453mg/m*, WA G M ELEERFHEE N
80ind. /m’, F#H £ Y& K 34.822mg/m*, X E X ¥ 29ind. /m® M 12. 065mg/m?*; ¥ k31 ¥
(FEHESSHIEAEXFEFHEEN 78ind. /m?, FHEPRY 0. 673mg/m?, KERX 3
115ind. /m* #1 0. 688mg/m’ WX EWUREPAXERNENBERALEFEXREE. RE
MRHERUGBESH,. EEXE7TA 2 BUE. RdE—HAEDPT I RS, BEITRK
B, MARRNEIASHELJENTT LUGXKER KT 1 RE, BELXEREPITEK
R,

(5) BREBRANERIEXAEHRSRIE, FEX Y 0.03mg/L, EEK K
0.053mg/L, EBNENYWIRER A, HIMEHEEHNBRA. EEXBEREILYN T
NRERNFERH S ABN1KE.

HEAEREL, E-—EHEAATHHPAES FAWRO KBS REEFRBROES
A, BEARNEAEGR R K EBERE, M EREIET KEEYRBESHNEENY
M. _

AERBASEHR BEAE-FaBRER F-SREBLFRRK. TRSAFAER S
XREM, REGQFEHIHMER, B TREE ™S 106. Skg/hm’, B ¥ 51 Y K 69ke/
hm’, KW YN 18kg/hm* XEJHE-SAMWERLARER. S TREBEIYHRERLER
BB MEAREBAMEAEXKE L. BREREIF KEFRLHES bRFIY 96ind. /
m?, & 7.97g/m*, A ¥ 8 166ind. /m?, & 30. 1g/m’; j§ H ¥ 2ind. /m?; & 0. 05g/m?’, HL M &
kAR 8. 1g/m?, R E X BB, W TR M6 = 1% 231kg/bm®, AT &L, &
AREKGE MR — R .08 W § ARG 120kg/b’ EHEMAFR,ENMALTXK
%%,

FUARBRPAE - BB AERBEFRENESEBNESE K BRBRESN
W —~RFRER.
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CILANGES AND EFFECTS OF HYDROBIOS IN
THE COMPOUND ECOSYSTEM OF ELODEA-
GRASS CARP PEN FARMING

Guo Xiaoming Gao Guang Wei Yun Zhou Wanping
(Nanjing Institute of Geograghy and Limnology. Chinese Academy of Sciences. Nanjing 210008)

Abstract

“Elodea-grass carp pen farming” is a relatively independent subsystem artificially estab-
lished in the lake, in which the grass carp feeds on Elodea Nattallii, the excretory matters of
fish transform into nutrient salts, and nutrient salts transform into the circulatory system of
Elodea. The transformed organic matters are moved out of the system through fish and there
are no extra organic matters remained in the system, so fisH—farming environment is opti-
mized. Based on the above-mentioned , we selected East Taihu lake as the experiment base and
established a semi-closed experiment region, in which there are two fish-farming districts,
Elodea-growing district and no-weed district.

The changes of bacteria, phytoplankton, zooplankton, zoobenthos and organic detritus
have been analysed. The results show :

(1) The density of heterotrophic bacteria decreases gradually from fish-farming district to
outside, decrease 88.9Y% in Elodea-growing district and 73.9% in no-weed district. The
amount of coliform group is similar to heterotrophic bacteria, decreases 75. 3% and 66. 7% re-
spectively in both districts.

(2) The average density and biomass of phytoplankton are 4 612. 187 X10* ind. /L and
7.1776mg/L in Elodea-growing district and 6 070. 853X 10%ind. /L. and 8. 3108mg/L in no -
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weed district respentively.

(3) 92 and 60 species of zooplankton (including Rotifera, Cladocera and Copepoda) have
been found in Elodea-growing and no-weed district, respectively. The average density and
biomass are 4 752 ind. /L. and 4. 868mg/L. and 6749 ind. /L.and 3. 940 7mg/L. respectively.

(4) 19 and 14 species of zoobenthos (including Annelida, Mollusca and Arthropoda)have
been found respectively in the two districts. Although the densities are the same in two dis-
tricts, the compositions of community and biomass are diffcrent. The average density and
biomass of Annelida (mainly oligochaete) are 59 ind. /m* and Q. 575my/11*, 73 ind. / m? and
1. 453mg/m?*; Mollusca are 80 ind. /m’ and 34 Z22mg/:n%, 2§ ind. /m? 2nd 12. 065mg/m?;
Arthropoda (mainly chironomid lz-vae) are 78 iad. /m? ard 4. 673mg/m*, 115 ind. /m’ and
0. 688mg/m’ in two lis'ricts respectively.

(3) According to :he average depositional rate of organic matters, it is as 5 times in no-
weed ais.rict as that in Elodea-growing district.

Due to the macrophyte , the buffer capacity effected by environment is strengthened in
the Foldea-growing district. Not only is the water body purified and the water quality recov-
ered, but also the community structure of hydrobios is more stable and species diversity is in-
creased. Eutrophication is also controled effectively. So, Elodea-grass carp pen farming is a

optimum way of eco-fishery development.

Key Words Elodea Nuttallii, fish-farming, environment consequence, bacteria, phyto-

plankton, zooplankton, zoobenthos, organic detritus



