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MRGEHRBI, BSMAARERRADTDRET. ARESR HELHERES,
A fERE — R ISR IE A, B S fE AR B3R A KR A R PR R E R TEM,
BRFEESFERE, ERESREHR, R —MAUEROGEFEIE, BREA]
TR RENEE, FRESFTHEZEMENAE, E4501E, B REREBIEKKYFRE
KHEEANEESERHERZN, BERTEPTHOASERNANERR, BREL R
REXREREAX EYPEELRFE, EIFNR IR B HAG TEAE S, #7E
HWREDHT, REB TR T HEAEH, #AT RN,

AR BT A THGROEAMIE, LUK S0E, XWMERFRE 1974 F5
116 TRR#EIME 1986 4FRU 394 T B, AFB W EEES, M 1974 5?-36.57:—{ kg % 1986
F 112577 kg, SRBRER 0%, &, BREAKZKERHLRNWEREAS, KED
EP T EEBR TR BB ES™ ™, Wb, BB REKESREHREER
HETFEREN . RERMEE (H. molitrix), # (A. nobilis), R¥EDFTHHED, #BH
W ERRHARTEEFRDINEERE. . GEEBEIREIE, XER
PR — I EFMEE T AREUA, DIAF T RE KK, S MK RIMNEEER
I 55— E 43 R , NIBE & 2 28 T HE B0 B K4, B R A I EFT R, Sk R
HER, BRBETELEEVRNEERL, HEBREFX=ZNERER. HARUEE
L, EREERCNEAK YRR QIR , R — AU S REE, T HRE
MATOEBMW, AFRESREEEKEFET, 6, SEESRE FHE. BHtE,
RETERTIFGEEDRKKRTRETAKNE. BRRE, FREEHHESEXS

eI DMK ER-AE-SANE BRI RS BTN, s,
HEERBESRENYRERTOER,
OB M B

TRARAFRBIGESHBEX R Y EHEGAK 6.7—21.0cm,AE 4.2—151.3g) &
4 (A& 7.0—23.0 cm, K 5.2—231.3 g) kb, 1EHEEAOMBEE (Microcysiis) &
PR B B 7R K R IK , 1 kL B0 £ 36 R P T BT L TR o

(—) .M. HHRRHMETE

S A EENE S 2—3 ROEG 0 AR EE L IRR) SR EREFEAR
AMERAES 24 b FBEEHE), BERSIBARRENFEEAZRET TR
TE SRR AT SR A B 3RK, B ARTEUKARE 100 ml R0 KRR, £ 241 &, MEIAKEL
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SR SR
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HRBNKEERPTURNOER. RN RRESARITE L, Fx EER,IK
SUEMHETQSCOEE, ETRETRE, ROTR . BEER.

() HERNE - HRERRHNE

MR PR B, A TR R e RSB B 50 g REE, HARRIE D, EFE
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B— R SRR T YRE W s
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AKrp R (T-N) RELRME EREER, R KL 858 (NH-N) ARk
&t Bak (T-P) RN EEELEY,

EERBBEROTYREEM Carlo Elha-1106 HTEHHAE; SHARSR-
RN AR B AN ED; EEB I B 17 835-50 WERRSH AT,

&R 5w
(=) & M W

TR FETOERE 28001k, BRE 6 mg/L L F, pH7.0—8.0, =& 10°C, 20°C
T 30°C) MEHHGS B, kK 6.7—21.0cm, k& 4.2—151.3g), 438 BB, Ak 7.0—
23.0 cm, {KHE 5.2—231.0g) ZEMHEAJE 24 h (HEEHES), #ILRA TR, B H
£, ,
AR S0 A , SRS B IE R R K& TR . SRR () BRE () &
ERRGE1,2), BHEREN: OB, WO, BHEECax f)MEAKRET L
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Tab. 2 Ratio of nitrogen to phosphorus in the excreta of silver carp and bighead

in relation to body weight and temperature.

§ Body weight
&%) ZK{% KRE (g)
“ 5 25 50 100 150 200
Fish T
emp. N -
HEHERELE (N/P Ratio)
. 10 6.94 12.48 16.57 22.21 26.44 | 29.96
- 20 12.61 13.96 16.88 21.58 25.31 29.49
Silver carp 30 11.66 13.11 15.92 20.41 23.98 27.00
ﬁ 10 4.18 8.81 10.16 10.94 ! 11.18 11.29
» 20 4.67 8.07 9.46 10.44 | 10.81 10.98
Bighead 30 5.33 8.71 9.95 10.77 l 11.05 1018

A —7K R &R, BRb £ 5 B POk 18, B fe AR BT K s T I — kB O
Heit AL E7E 10°C BB, 20°C FERYES T 30°C; A—KESE (& 5 g KBS 10°C
FHLL BB, 30°C Bk, 20°C iR, S HE R Ak, hatiin, EA—KERET,
B Sk, BEHRMIR BB IAR M MR T o T AR THOBE, 10°C Ml ity 35 B 19
TR A 385 T 580 s T R A O, 72 = RIR B 4 1 S0 R SR B PO MERAE RO RA 520 B
HET o MER T BR BRI, FEETHREE TR, OMENNESRA
R 4.8,12,16 E 1, KIREAFE 10°C B, BEAOTUHEHEEOIR BT A B (Qu) 36 2, B0 2.15 6
B B HE AR B A RO 2.1,

AXRMRBBESEROROEDE AENFERT EEEKELES) %Y
*Fo EWRMALL R BRI & RBRE S, BFRRTHRLE, MBUETERT
.U R BB R A R T A ER, RS TEE SRR, R
BOMROREAERNR . # 1 FANERAR T T &3 — R, 5.
BEHEM LB R M (Qu) B XREY™ BBy,

(D) . WMaRTHERNA . HEZR

LR AN T U 700 2 RB8E, 5438005 B KR AR, o4 MR
X IR, S R (BTKEAH 25 B ERTLRASD, 0HERAT
LA A0 E B TR T R R e B RO MR, IS 2 3 R A
HE B BRI =4 I 20 MRBAE (E 3.4),

S — DY IR —— PR S T B L1 0 (DL R AR M6 ) PR I AL, Tl 53K
S 340K L BRI K, M3STEK IR 24 h 148 b (OB ICREIE, 72 h BAE; &
FERCEN 24 b B, 48 h %k, 72h BiEo ’

B RG — SR % QUTFERE ), MExEE ks
RN R, FRIOKHET 24 h RRIKEREIE, 48 R 72h WB—%, ks
325 B O RE A T o

HZ MR — T B R R AR SR TR TR e (L AR B S B I B
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SEo FELMBMERFAEKT 24,48, 72 h WIRRAR . BOBH RSN EOERT 1
5 MR R WL B3

BEERERBRITNY: OF BEBBREYHMEREES, XTELEHTFAE
I S 8 RIS A ROHE R, B RO S, K R R O b O &Y
MER. PR BCRE T4, T A F 2R BRREUETH, X5HRH ARy
HILRPZERE R, eI T BN L F(29.45% )& THE(26.07 %), st faFpyig b
(68.57 %) T 8£(58.54 %), AR MM 25, —RERE CHBETEE R, U ES
THEB RN R EK D RBEGRE SR @M B ERDEIZ 72 h, HE. OB
BTHRANEREAR, RELEE 3 RE 4 hERARATTURFTEVE . ZREREH
WES &R, B EEMERKRH P X EYRNE S & BRI AT Z 8 BT o
BlingEHE MBS ZE K hEh BiZ 48 h i, HFHRPEEBRNESSE (1643%)tk
24h WTFHRPEEREE (11.56%) #M42.13%; 72h NTHRHEEBRNEIE
B (23.79%) t 24 h B0 105.8 %, 11 F #RIFEHERRANT YR X ELINE ST
HEBNFEENBEPIELET T, MMBER RS HE AN, EMERESHHE
KR E R EERERAY, AAEREKPRAENIRIBEERENEDASRIER
FEEREEE, £24h D, MERBA PBEHCREHMATHOREREAEK SRR
S, BEHARYER, FENBARANFMAXEERMRIENE BERLITEENE
K, BEoRE ERRE B R A KR £ YA Bl BRI R R B R R B
R R, B 5 , BT SRR M5, & RO B h IR W B th s A W s n, M R
BB HEN, THRPE B RRYMN, XTHERE 720 REIBERFMERRAR.
BRRE THIOLR, EFERRAHE HB KRS RNERT I, X FHE
BRBASE T, XREYF ELN E KB HRE, LG RERE LD (8.
7.3942.13%, ff: 9.76+£0.24%) LM (. 35.09+1.76%., #F: 404x1.27%) %
78.94 % (k) I 75.84 % (8%), BT LIER — B (] N T BB AR I B0AI , SR MR 40
NEBRRBERLBTEMEREKE, EXERBA, BTEASERE, LERRR
T, BEAEEN . XIMBIBRLREEN, XMARZERAENGERA IR
B — R, BT IX SR BA B BEAE K o Bl R 2 R R G R ) A L SR LHAOME
KD EZHRY 24 h B BHOBRRESBIAEEN 2 R 3F FEERY 240 1
B BBBORE DB EA 2.8 & 3.8 5, MMZER48h & 72 h RBRATHHRTE.
SEMEBOESSEETHE, RHATREMRESSKESEDTRA, SNURE
&R,

() R HNE - BEEREHANE BT ROEN

1o A BHE RGN

¥t MEHLRETHE. BHEMRSKERKEXRANER AKX (R1HAK
4,8,12 B 16)EAHRRMIGE A KEE R, RE/KERE A L3 5IE, K i 6 6%
R HEHRE(ZER/B-F), RiARNARBEOERM B 2 &, B AXEL2, BR
24 B8 ARYGEARE 1240 A RAEHHEGT/ B-4)EE5),
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Tab. 3 Rate of release of nitrogen and phosphorus
ENTYR S THRER
Initial dry weight % dry weight
R & Akt HR
0h 2h 48h 72h
Food for Sample
feeding N p
fish Dry weight N P N P N P
(&) I A A N N I
i 3% 8.05 | 0.72 |4.21]0.39 | 4.40 | 0.40 | 6.17 | 0.52
Eeces ot 3.45+0.05 +o +0 +0 +0 +0 +0 +0 +0
T silver carp -
Microcysiis F@?cesi;f 3.730-0.11 | 8-48 -/ 0.79 | 4.88 | 0.47 | 5.06|0.52 | 6.75 | 0.58
bighead - +0 +0.26 | -0 40 +0 +0 +0 +0
B 5% 3.2¢ | 0.34 [ 1.59]0.18]1.52|0.17 | 1.51 | 0.17
Feces of 3.5940.14 1 £404 | 40.02 |+0.04{+0.01[+0.02| £0 |40.1 | £0
fa¥% silver carp
Fish feces
. 2.99 0.30 1.31 | 0.16 | 13.0 | 0.15 | 13.2 ] 0.15
Feces of 3.544+0.01
bighead 40.02 | 40,01 [4+0.0140.01f 40 | +0 (+o0.01] +0
ngﬁ%%g_ 4.384-0.03 10.85 1.03 9.3710.98 18,111 0.80 | 7.50 | 0.63
cystis (50g) - +0 +0 +0 +0 +0 +0 +0 +0
%&7E Remarks FREAKAER: 2000ml (2000ml water/group)

#4 B MEIRE

Tab, 4 Release of amino acids from

o e x| & #* 2 | & # ] B
omposition X
of sample & & &/ £ & 2t &/
BB N 23 & [ [ & 35 [
Sample ASP | THR | SER | GLU | GLY | ALA | CYs
0 B 8.05 | 4.02 | 2.02 | 1.88 | 4.21 | 2.05 | 2.96 | 0.31
24 Feces of 421 | 1.31 { 0.73 | 0.62 | 1.39 | 0.77 | 0.97 | 0.09
. 48 silver 4.40 | 2,00 | 1.02 | 1.11 | 2.03 | 0.87 | 1.39 | 0.07
= S| n carp 6.17 | 3.53 | 1.47 | 1.32 | 2.72 | 1.24 | 1.73 | 0.09
B
2 «a
£ o | 0 B 8.48 | 3.92 | 2.12 | 1.93 | 4.46 | 2.20 | 3.21 | 0.39
X -§ 24 Feces of 4.88 | 1.76 | 0.99 | o0.98 | 1.73 | 1.15 | 1.23 | o0.17
q] § 48 bighead 5.06 | 2.07 1.08 1.20 2.20 0.97 1.57 | 0.07
~ 3 72 6.75 3,55 1.60 | 1.48 3.15 1.48 2.27 0.20
>t
B 0 MR 10.85 | 4.46 | 1.98 | 1.81 | 4.70 | 1.82 | 2.93 | 0.18
24 . . 9.37 | 3.95 | 1.77 | 1.61 | 3.77 | 1.55 | 2.24 | 0.16
Microcysiis
48 8.11 | 3.08 | 1.81 | 1.56 | 3.13 | 1.77 | 2.22 | o0.17
72 7.50 | 3.07 | 1.51 | 1.42 | 2,44 | 1.29 | 1.76 | 0.13
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. AERE (3000)
from the fish feces and dead Microcystis (30°0)
' K £ (%) Rate of release
24 h AR 48h A 72h RRE
Sampling time Sampling time Sampling time
24 hr 48hr 72hr
2¢4h - 1h 48 h 1h 72h 1h
N P N P N P N P N P N P
55.41 | 53.82 56.59 | 55.88 44.07 | 47.30
+3.06 | +0.66 | 231 | 224 | L1138 | £1.30 | 118 | 316 43| 4yl | 0-61 | 0.66
50.34 | 48.61 49.37 | 43.73 38.54 | 43.32
2,48 | +2.52 | 210 | 203 ol3g | pouz | 103 | 091 4 eyt 4qlaz | 0054 | 0.60
69.50 | 66.99 78.54 | 76.74 78.74 | 76.52
40.42 | 1,12 | 290 | 279 | fylos | 1.9 | 164 | 160 ) fytas | pylgg | 109 | 1.06
73.14 | 67.85 81.70 | 78.62 81.18 | 78.27
40.34 | 2,08 | 305 | 283 ) oTgg | 4ris | 170 | 164 yol3p | ou5e | 113 109
25.00 | 17.33 48.76 | 46.75 78.28 | 80.78
+1.55 | +1.70 | B0 | 072 pylan | gran| 1002 | 097 | o737 | 4oi2e | 1009 ) 112
BOBERE (307C)
feces of silver carp and bighead
4 E § F 2 % # “ ¥ i) § ?ngf
ate o
gl a | Ela | & | B | & |&a|&a/| & | &M
[ [ i &% 29 [ & & B i 2
VAL| MET | ILE | LEU | TYR | PHE | £Ys | HIS | ARG | GRO | H (%)
2.62| 0.48 | 2.29 | 3.20 | 1.52 | 1.56 | 1.63 | 0.45 | 2.30 | 0.95 | 34.45
0.86{ 0.14 | 0.71 | 1.03 | 0.44 [ 0.58 | 0.65 | 0.19 | 0.63 | 0.45 | 11.56| 66.44
1.34] 0.11 | 1.20 | 1.64 | o.61 | o0.64 | 0.76 | 0.14 | 1.01 | 0.48 | 16.43| 52.31
1.60 | 0.17 | 1.44 | 2.02 | 0.81 | 1.11 | 1.16 | 0.25 | 2.28 | 0.84 | 23.79| 30.94
2.75 | 0.43 | 2.41 | 3.37 | 1.50 | 1.69 | 1.87 | 0.46 | 2.14 | 1.05 | 35.88
1.13 | 0.14 | 0.93 | 1.35 | 0.57 | 0.86 | 0.83 | 0.29 | 0.75 | 0.62 | 15.48 | 56.85
1,47 0.11 | 1.3t | 1.79 | 0.61 | 0.68 | 0.83 | 0.14 | 1.06 | 0.52 | 17.68 ] 50.73
1.99 | 0.33 | 1.75 | 2.35 | 1.10 | 1.32 | 1.39 | 0.31 | 2.20 | 0.88 | 27.36 | 23.75
2.44 | 0.48 | 2.17 | 3.20 | 1.42 | 1.65 | 1.73 | 0.44 | 3.32 | 1.29 | 36.03
2.04| 0.41 | 1.80 | 2.50 | 1.1 | 1.45 | 1.33 | 0.32 | 2.72 | 1.00 | 29.74| 17.46
2.00| 0.20 | 1.73 | 2.57 | 1.15 | 1.47 | 1.46 | 0.41 | 1.53 | 1.05 | 27.31| 24.20
1.73] 0.24 | 1.59 | 2.17 | 0.92 | 1.17 | 1.1 | 0.24 | 1.2 | 0.72 | 23.14| 35.78
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2. 8% MHERHA - BEBROGN

ERAMEE LN SR, LAZERMARBASWIOHELE, Hitka
RN &HNASHE ST, RNABRSIHR. BERECR O, REF&ZXEN
AR, RERANEASDE-BHEAECE T, REER S—THSH, KR
Z(8 A, 30°C)MRMRRFKH(B A 30.3°C) ANFERECE 8)o MRPTLUFL,
RRFGTANEERREEN, X7 REEWHL, RITRARMEZGTEKER 5—

BT BMAFHLGEARRHCE GRETHNSYHI EIL) B H,300C) 8K

Tab. 7 Calculation of N and P digestibilities of some foods in East Lake by silver carp and

bighead (According to the composition of fore gut content of fishes) (August, 30°C)

5% Element # Nitrogen Bi Phosphorus
' RiEEYZES D EE ME FEENREESRE AF
BRI Food type Phyt. | Zoop. |Det. Bact. Phyt. | Zoop. [Det. Bact.
HEABSE
N ad b (o et wey | 079 | 956 | 0.42% | (%) | 0.0825 | 0.1410 | 0.037 | (%)
RN LR
Diges P 39.20 | 94.31| 74.49 47.74 | 90.23 | 68.97
=%
]
3 B4 (%)
: i 30.95| 3.50 | 65.55 | 100 30.95| 3.50 | 65.55 | 100
= | WEREY | AR Rme
A (%) 0.2445 | 0.0336 | ©.2753 [0.5534] 0.0255 | 0.0049 | 0.0243 |0.0547
Fore gut N, P
g% content ﬁﬁ?ﬁ'f{ég(%)
Digestibility | 17.32] 5.73 | 37.06 | 60.11| 22.26| 8.06 | 30.64 | 60.96
of N, P
HHEEBNLR
Diger e P 33,71 94.01 | 80.41 40.42 ) 87.83 | 76.39
-2
2 ?ﬁcﬁ(%) 35.63 | 22.74| 41.63 | 100 | 35.63| 22.74| 41.63 | 100
= omp.
=Y
= | fTEAAY
Zﬁﬁﬁﬁﬁp%(%) 0.2815 | 0.2183 | 0.1745 [0.6743| 0.0294 | 0.0321 | 0.0154 [0.0769
¥ | Fore gut ’
content Eﬁ]ﬁ{t$
Digestibility 14.07 | 30.43 | 20.81 |65.31] 15.45| 36.66 | 15.30 | 67.41
of N, P

* ERBK R RARE R BEEE R TES E R LA R R BN R R,

3L.8C) ANERR . RINERAERKERABRFEESER, KURYHEALE (E 9D, A
KHENESENGEYHEAERHAETHNEBSE, B kUGRE —F LKA
HENRE . BERR (K 10),

gk 10 HBER, TAES —FE4KOEE 1.05kg), BHE1g (& 26.29mg
Kws5.72mg) ERE. BSR4 17111 mg & 10.67 mg, EIZEKEHE. BS54
144.82mg & 4.95mg, WL —EAK(NE 1.3kg), FME 1g (& 2640mg K BES5.74
mg) AR, BB 12811 mg & 11.45 mg, BIFPKEPHIE. BE5r51%6 10171 mg
. 5.71 mg,
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%8 BUAETAJRARETHEMBER (8 AH, 300)
Tab. 8 Comparison of daily N ration of silver carp and bighead under different
conditions of feeding (August, 30°C)
CHARD | M RAYEOG | G £KEO U M@
Conditi?n?%ﬂ:feeding %f’ﬂ Ingestion Metabolism Growth Digestibility
(g-N) (g-N) (g-N) (%)
53 (B W. 800g) 1.66% 0.6328 0.3799
ifii‘f;i’i%ﬂ?ii Silver carp -6 (38.1296) | (22.89%) 60. 11
laboratory
8 (B. W. 750g) 0.3649 0.3682
Goe) Bighead 1.12% (31.73%) | (32.889%) 65.31%
B (B. W. 800g) , 0.6328 0.3799
RMABRETEHEER 7 Silver carp 2.05% (30.87%) | (18.539%) 49.40%x
Feeding in East Lake
. W (B. W. 750g) 0.3649 0.3682
(30°¢) Bighead L.2o* (30.40%) | (30.689%) 61.09%*

® * WCHAEEE, RALR C=ME0 w@cm,

** 8 A1 (30.3°C) REIREE AR 20144 0, @p AR 1.0177% (& 6); WA HRE 127.50 O, &
A& 0.9412 (3 6),

»,

@ M& 5 ERS AR L 24 8ME,
® B7R8 ARAKEGEGR IFFRALXRNCGELEFRBEAR)LAHIREHAABZERLU 31 #EGHE,

@* %k,

“ AR U=MTE %100, RBUM,

29 KPS MHUXAKELDEARFLCEEN (FE, 5°—31.8C)
GREMBASHEIBEI )
Tab. 9 Calculation of N and P digestibility of natural foods by fishes in East Lake

(According to the composition of fore gut content of fishes) (Annual. 5—31.8°C)

- ® N 179.6645 (i;;;g) (ﬁ:gggg) 65.09
Sitver |7 112030 b AL 70.88
" N 166.5380 (g‘;:g;fyz) (23:210%(:) 53.44
Bighead | o o 14.8884 (;;;;Z%) (532‘12% 79.92

@ BAFEG—3I8C)ERER: 6 18924gM, BAR0.9494% (BE),H 0.0592% (BEX(E 6),
BEG—3. 18 CYERE: 1739381, BAE0.9575% (B E),#4 0.08569% (BEI(K 6).
® REsFEREE © RINFEHERE,

@ U= M%“E % 100, ( )—FEREERE, % of ingestion rate.

(W) aXEFREFRLER BB OFROTFMH

REAT R SR, AR LRBIEBE N, RIT 6 SER WM REIRPEIER, &
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WL T ILAE

L MEnZAEHRE - ROBNHE. BB BETE - RNBRRRRES
FRREFROEHHEIERE

FEDUE B 4 AR T2 R R RO i B HE RO L B BOR IR B vh , RS
R T B A E AR BEER TSR ROE. BREE, BIENEE 2384, gal
BHIRY, YRR BB A T8 5 &bt , R ST R s AU IR AL M e g s S & 7
BIER, RARARNARNA YRR OESALE A HHME R & EREFIK D
R, 17 ok, DIk &4 51, Hm%ﬁ%?é%%ﬁ ELEBIRAE A AT AR KRR,
BARNR. HRECERE (B 1),

Wy

(1)° % ta k tk Fish-free water body . (2) 4 fakid Water body* with fish
S| B Microcystis % s M icrocyshs
# & Fresh weight: 327.0127¢ . &t & Fresh weights 327.0127¢g
N:2.58342 N:2.5834%
P:0.19158 P0.10158
B
= # Silver carp (B.W.800g)F % & Daily weight gamn: 14,03
=
S . § A B Ration N:25834g H (- BGrowth N:0.3799g
TE¥ P0.1915¢ P.0.0785¢ (40.992%)
> -1 AR 8 /N FFRR RS )
s % &2 ¥ o4hr Defaecation occurred 8 hr after feeding
S5 Z3 2" - i# {k & Digestiblity N:39.20%
R 2L P47.74%
s 3 - HEt P Excreta HEFeFeces
2 N:0.63288(30.87% } N:157078(60.80% )
x P0.0129%8(6.74% ) P:0.1001g(52.27%)
16hr
AR (IR ) N:0.6328¢. | N:0.58058 trit
Water body (primary production) Po.0129g | P:0.0359% R 1A Detritus
. . Ak (BB Fe) Water body primary . N:0.99028(38.30% )
N:0.64488(24.96%) : . production P0.06422(33.52%)
P:0.03312(17.28%) N:1.21338(46.97%) 0.06428193.52%
o P:0.0487(25.43% )

| BEBEFARTEKAFR BNEREEG2L) BR

Fig. 1 Process of release of nitrogen and phoshorus in Microcystis
in water bodies with or without fishes

TE7 £2 K o B A R AU » AR R AR K o, ZE R RO BT & AL
RE 8h L EIER)G 8h HiE, AREKTEF 24b N, HE BERENNEKE
EEE50%, LIGRREBREG N, HERML 24 b J0RHER, TEEERTAKE
A BRIE, NE 1 TUEL, AAKERNEKE.BRERE DRI AKKE 1.88
B 1.47 f%, SRFVIRBFWHEMOEE, SEFRKEDREFBRORNIET K&
FRBGER, FRSARMOFEET N T ESEMOELTE, HETHWRERERR.
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AT WETHE TN AEHad B EABKER R, #9015 E D, B0
1983 £ 70 A P B AU VORHA L, WM SR E K RV B B E BB S KA R, BE SR
BT ERE(E 2)o MRIBRMFEDRM VIR, 1983 FRYHBMIFEX 3453934 TR, K
rhigk 254.9636 TR (5 73.82%), 4 73.0980 h B (/5 21.16%), &, S 2 H B
94.98%, RIBXKRE (1982)F TR MMEE. G4 R RIRRL, ¥AUEER 30% IHE,
BESE IR 803.14 mi (FRIGE K 1050%), MEHEE 285.08 nff (FIGE K 2600%), &, 65
IR 80%, e ARG 20%, RILG SIGEH 1 360.275 mf (1983 £ R K& 830
m, B2 OISR 60% T, R TR E Y 1 383.33 i, W LR RELH), #hoh, 1982 F B
R 553.33 MU CRIASRFESHIROL TR, 1982 S AR E 830 miy, Hrhk 5 48.78%, /5
51.22% ; BEIREG 60%, NMEFRNG 40%), Kil) 2 MAERE 3 AR, HFHE
WE RN 130.08%, 25 95.8% %, FiF A ZIMER 622.76 mi (85 5 E 56.38%, i
5 43.82%), WLBEARBSFAREBERENG 1983.035 i, FH&EADIRGE,
BERE 1 INAVHRER, AR M ERERBSSHLURKREAKLE, FEH»
HRE S RETHRE, B K-1E-A 2 RXRERETEN,

ME 2 FJLUE R AR R A, BE DB S K REEMRY 17.99% & 10.07%, =
FTAROA RO S EBEREN 16.71% & 52.47%, ARBIEBFEAHEHLE OGN
FOXEERED PR B 3.01% K& 528%, @RFRETH KT E (83.28%) K #
(47.53%) BhEERKE, SERFEEE 53% KRR 51% HBRERE K & Ak
oo R B TE A BRI T A KR A R 30 R A B h, X — IR AL B S AR
AR AL B ORSISMNE S A B 536.30 mitJ 80.80 mit“)Rg 38.12% X 8.56% , Mu{X 5 K1k
HUA. W 11.78% R 3.50%, AFE 22% B, WHEEFNEREEENZHED
HIfTE, E— Mo LA KR FFED R, BERN 4.23% KX 1.69%, fA%HE 5% ARk
27% BIMABRE AETI], X—MI MG KERE HER. AR 4.82% K1.79%,
BT L, E A B R TGS R, R A A R Y & B E VAR RIS, R
BARFIRAFRED PR BB 96.99% K 94.72%, R KIS & BIBHREEE
Wz 8 QEiEEY- B Y- B - A AR R EE AT B R ER, K&
ZN A AR P M 223 40 B0 S R VR FE A PR B BB S RO & B, T LR B B0K 5D
MR MEENE, HRBERER R, KL PHE O E BT 8B 2XEER A S K
wORET N, RESRNEENER, E—RBLT, ZHIDEEEFY S KE
50%, FLEHEH % 24 %9, MBRTHTOE, 8ARIHLEEKE 25.18% & 17.00%
(30°C), ML B4 55.14% K 67.58%(30°C), H =] WL U B a0 (Rt = rh . 9
minEd S, B, MKEERER. BRMELE, ACEaSRREREKEY
BRI PR A, 3 — R B R TTM K R IR 0 T o RO B E R RS SMm A O W
BRRERETED, UING: AEFESETREOA. . HE, FEUEAGRMERR
SZh MR BT, EMPIAT BEMNRERRRAZMNGA R SRR K ZHEDRE
PR HIRE

V) Mg, 1987, (FH#)
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2. i - MBAMENR G E > ROBE

FEOAEEEE. ST BN R, REUARRBMAT'EES, B
2 B AN R B E TR EME R MEE KA, REMBERKRED
WEEL =, IREE SRTET(FEHASEEEHSRB)RRERR(SEKR, M
RAMEE). MNRBREDMBETHEXRTRERTNABE KEZEFRLKAKR
BESREWMITHDHMHBEHHEDD, BLARRNFRIYBEEDRAZEE
EFERE?

EFRBMEHD DN TRE, DERAREY S, RIIMNANTEGRSFFED
PE PR X R T T, RIEE S YR, KA RREEY, BRI REERN
4, TR ERERRE, BEENFEDIYH B RRE RN ALK
BER), HEFHEHWERK 0% KRB E, HaA D8RR RIEE. HTHRM
BARRBEARETHRMLREM, Kb, USERSRPERSKEXRS)
HIEEF R R P/B REL AR EN R R, Flin 1981 £ 1982 £ RMBBIFE T BN
17.5988 FRF 121.5098 F B, #HRIEX 30% #H52 1981 } 1982 EHHERES A%
366 miJ% 2525.83 1, KRR BERFEFREDR 5 5850.88 m Jz 4808.96 i, P/B R
BRIy 48.01 % 67.92, 1981 FHTHRBFED, HEBRENSEAMBELATE
6.3%, FLUANARBEN KRB ZFEMHREESEWARE; M 1982 Fh THEF
BEBRACH1981 ER 7 BHFEREBRSBAMBNLETR 5252%, WLIAGHETARN
&, 5[ K EHEMBNEE TR, ERMAKATERREREEN, EXHBERLT, &
AMENEYEREREE LT THEMES (1982 F th 1981 £ €5 41.47%), it
RFEHEMRAERREET . Ll 1982 FRAMEATE THRAREE (b 1981 £ T
17.81%), AILABSEARBIBAMEEETBIN, ANEEYHENEEERT
RERRIEM. MEHEERE. SERERME BRI ES UK HEFE IH
G EM R, BRAT LR BT & TEWLFRR, h2RE T REREESE SH
TERERRXRO— BN,

3. kgl 5k EERL

A RARBFHEOR LRI R EE BRI O R M = BSR40V ey
NAREA: OFRBABADEMMTRVEERE, ERAE.#ARERAEERN:
RAMBEFANEEERE, OB VA ANBL, X TRESAF S EHEREA, &
TR SR 2 #5943 AR YK R JL P 48 5 M 1T I8 6 R AR M O PR BE SR ™, IR 38 AR M ZK Ak T
R R B, B 1973 DI GE AR R, T LA B b B ERG, B
50 Z 60 FRRMATIEYGREA, BRATHRMESFE, HERMH BER-H
BEENBHEEXNEER-KE. FFLNEEREIEH. BATIERLRAR
BUIREE . o, W AR R EE SRACIE R X R nfTlE e ME A RNEREZN, O HHEA
AERMEKER. #RERLE, BERRBEARUEZEREXEOREBHALEE; O,
BERELE-TTHES THNLETBOFNAE, B—THNETAEREMAEEH
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W ER,
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THE ROLE OF SILVER CARP AND BIGHEAD IN THE CYCL-
ING OF NITROGEN AND PHOSPHORUS IN THE EAST
LAKE ECOSYSTEM

Chen Shaolian  Liu Xiaofang and Hua Li
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Abstract

Through the metabolic processes after feeding, some of the nutrients from the food of
the silver carp and bighead become part of the fish body, and some return to the water body
as faeces and excreta, joining the recycling of substances in the ecosystem. Therefore, the
processes of feeding, metabolism and defaecation in the fish are accompanied by a series of
feedbacks. This study investigated the excretion rate of nitrogen and phosphorus by the silver
carp and bighead during starvation and the rate of release of nitrogen and phosphorus from
the fish faeces and Microcystis in waters with and without fish. From these results, the role
of the two fish species in the cycling of nitrogen and phosphorus in the East Lake ecosystem
can be assessed, using parameters from some other studies for calculation:

(1) The feeding processes of the silver carp and bighead accelerated the release of nitro-
gen and phosphorus from the algae bloom. The rates of release of nitrogen and phosphorus
in the water with fish were 1.88 and 1.41 times respectively the rates in the water without fish.
However, the amounts of nitrogen and phosphorus released did not significantly influence the
dynamics of the production from the algae bloom in the East Lake. The amount of nitrogen
released from faeces and excreta was 11.45% of the total nitrogen, and that of phosphorus
released was 3.4% of the total phosphorus in the water body.

(2) The feeding process of the silver carp and bighead does increase the utilization of
the aquatic production, but, on the other hand, it takes large quantities of nitrogen (52.20
tons) and phosphorus (11.36 tons) out of the water, which were 3.01% and 5.28% of the total
nitrogen and phosphorus respectively in the seston in the water body.

(3) The intensive feeding of zooplankton by the two species decreased the densities of
the population, and shortened the turnover period of the prey populationss The production
by the prey populations in 1982 was 1.05 times that in 1981, while the number of silver carp
and bighead stocked in 1982 was 7 times that in 1981. In these two years, food consumption
by these two fish species took 31.73% and 0.63% respectively of the total production by the
prey population; the P/B coefficient of the prey populations was 67.92 and 48.01 respectively.
Thus, the relative stability of the zooplankton also stablized the phytoplankton populations.

From the three points mentioned above, we think that, since the 1970s the fisheries in the
East Lake have not only supplied fishery products and increased the economic efficiency, but
also slowed down the process of eutrophication of the East Lake. The fisheries have a role of
regulation on the ecological balance of the East Lake.
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