|24.4 | xmiEMAENE R EHHRE

i%ffﬁi(?ﬁ P Y%thﬁﬁ(é E.‘éjﬂi%
) /(g C - (W) /% 1)/ (g C - EFEEHR
m>-al) m>-al) (4=11) /%
JiKHEY (A1) 1880 27.5 91.0 66.4( L I
—HE)
FEARAEY (/) 690 2.4 16.5 12.0
[t A= AE 4 (W 348 ) 130 16. 4 10.5 7.6
T Y 27 69.9 19.0 13.8

PRk JE . Howard-Williams F1 Allanson, 1981

oL = T ARG AR ) 5 BE A% S W B X K A AR A R BRI AR [ o Horpy, SR
IR RGN AR ) B IR S AN, T = v AR 2 R S AR A TR
HES P 04 53415 LA K (SRR A MR 2 . e 4] RUBE b RBUAE ) 4 5 AR ) A
3 AR AEAE L R PR B RGERTHTRAE 1 (TE R, AR MR MR i B R 32 2832 MR
SN ) TV TR BE ) 32 5 MR ORL ) A TR A LA R MR B TR T5 e A L) ot H
A )3 KT (L 12,7 351202 795)

Duarte 25 £ 1986 45X fid 4y s X 3§ /K WA ) 139 R Myt 47 7 058, PR LA T
SEK ATCK A W) B I3 AR o S5 2R R W1, W90 8 25 02t HE KR W) 4 =2 1 AR 2R )
A B R B AYR UL, SE KAy 04 A W e R i AR 0 T T AR g 8
(HLBET 2 R R B R T R (% 24 -3 A O—®©) o ot 2 KA, #E
IKAE Y — PR 2 i e 400 7 % o S EAR B, X T UK ALY, J0 e R A s ARk
Je iAWyt HR B I T AR A S R R (3K 24 -3 A X@O—@) . Kk, K
FL R Al A AR AR E 2L B35 W03 v BURVIT 58 N A 38, D07 A8 0 k.
AR ATEZ T (W 24. 10 34%) o B 1930 0 A 2 4, Ol e o 2t DK AR ) 2 ot
T FRMI AR Wy i i B 3R 0 AR T BR R A T T EL AR G R A 0K A ) 4 X AR )
b, (EL AR A 0 I T AR A TR T TR AR 6 TS R sk PR A DR A — iR
JEEHR LB BE , i HLACA B/ He B 4 X I RE SR B R S R ) AR KO IR (3R 24 -3
ARWO) o BHehh, Toi SR K I S PTK A Y, A Wy R B K MR £ B A T v T R A
(£24 -3 RO .OM@) . P, TOK A Y 7EAR 4 B2 3 IXOE I 58 2 59/ 2R K
WA T AR R (S - 10) , BT LI S8 190 5 B D7 A ) A v T 52 A8 B4
HX (W24 -10 95)
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F24-3 FEARIZWTHEKFMTIUKEYHESAR ARES LS SREMENBEXRE[ A,
FORPE KA 3 TR, A R DU A 3 3 11 B, %o A, 7 HE/KAR W B 5t 1 AR ET 0 L, % AL 3R
DU G AL 00 L, B R SE KA Y B A W, B R DKL SR i A SR i3 1 AR
(ha) , I, 3R VIR GRAR A IR E | S R R BE (HTRESURLAEL O A1 1 2R3 ,0 3R i § 5% <1000 pS/

cm, 1 F/RH T3 >1000 pS/em) , Z, FREKIRE L FRKFEZH(D) ]

n r n p SE..
@ In(A,) =1.01n(A) -2.6 0.87 60 <0.000 1 1.33
@ In(A,) =0.72 In(A) —0.69 In(S) +0.72 0.90 60 <0.000 1 1.28
@ %A, =2.811n(A) -0.21In(1,) -6.58 In(Z,,) 0.4l 53 <0.0001  11.59
@ In(B,)=1.11In(A) -1.4 0.70 36 <0.000 1 2.53
® In(B,) =0.57 In(A) -1.34 In(S) +4.77 0.76 2 <0.000 1 2.47
® In(B.)=1.17 In(A,) +0.89 0.91 28 <0.000 1 1.45
@ In(A) =0.91 In(4) - 1.1 0.80 76 <0.000 1 1.47
In(A.) =0.94 In(A) +0.85 In(1,) -3.7 0. 89 51 <0.000 1 1.05
@ In(B.) =0.89 In(A) —1.42 0. 59 70 <0.000 1 3.04
@ In(B.) =0.951n(A) +1.12 In(1,) —4.6 0. 66 56 <0.000 1 2.14
@ In(B.) =0.99 In(A.) +0.37 0.84 51 <0.000 1 1.26
@ %A, =1.41n(1,) +0.07(L,) -24(S) -0.90 0. 60 55 <0.0001  11.20

PEREEIR 5] A Duarte 45,1986,

EYMEMETE

REBOCHERA LA R IR A A= P A A P 5 (3R 24 —4) 8 HAL 45 b F #8453 (a-
bove-ground components ) , M AFIAFARFIHIRZE (rhizomes ) , KLt , FeATTH 2 10 8 2 LA
T 15% ~25% WA AR T30k, AR SERIA G B , HOEAR EE (root : shoot: bi-
omass ratio) A RK 25, HA RN AE K UK AEYI AR 56 LR AR (1 ~3) /K R A4
MR LA (2 ~7) o AHAEIRFESUE TR Bt i KA 23T B R AR R |, BOLE R
FEA ARG (Sand-Jensen F1 Sgndergaard ,1979) , A LEAH Y1 BUAH S, An5E 3 FI & BE A6, I Ry
BARDIBIR , 2 FBAR S ER . 7350, RAGEY) b i) —LERh2, a6 fa 88, o /AR
% (” 24 —1D) (Stevenson 1988 ; Middelboe Al Markager,1997) , (Rl AT T EAR L AR & o

R24-4 RAEYHERKEEMNGEUEgDW -m™” -

WRK, XBEAHHER 10% A HHRAEE, g-m” -a' x10 7=t - ha™

C,# C, MM EFES AEMEEFIRE,)

a”) (RERAFRMENHOHES

~a™';1t=1000 kg,

AR gDW - .m”? - a™'
TRARRACK AR A BTKAE ) 500 ~ 1 000
P IRIK KA B TTK AR ) 2 000
TFIEAE Y 1 500 ~3 000
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|24.4 | xmiEMAENE R EHHRE

YA gDW - -m?-a”'
i A= AE ) (AR RE L AR FH 35 ) 2 000 ~ 8 500
HEARET CoAEY) QP IR AR, dnJRUIR ) 4000 ~ 6 000
WRAKIKAR AR A CoREY (R 5 P26 A 55 ) 5000 ~7 000
P IRIK KA T HEK C A0 6 000 ~9 000

PRS2 H Westlake 1982,

SRAETILR A AR AR 2R LU IRIME , R AR W00 MR Ay 2R e . IV LU
Gy RAE BRI HR A3, HA Wy i) 0 72 o 2 th TR T BER AR [ T & AR AR R ARk, A T8
R ARERIBOR T-B , #RA AL bl G EEAE ) — eI A9 A 80, 25 b BOR T By il
Tk S S R B AR BB 22 AR R (K 24 -5,58 24 -6) . REZEHHY/EY)
I E HR AR A TE— DA R FEN R AR R RITTRER, — B F A Kad
AR 5 BV PE A 2K B, 2 A SR P B 56— 0 G i B A DL A BB i ey, SR 2
R A= W B SR R SR PP e — A 7 i 5 AR W R Y LU, SR A I S
I FEAEAR SRR 2 A (G AE Sl 4 A #0208 2 7 i A4 D7 3 S5 2R BL) o {ELIX 28 LU fEL A £
FVERIARZE , B TUUKAEY (1.2 ~ 1.5) FMRRHEZE (1.7 ~1.9) (Howard Williams 4%,
1986) o fE—LLJg ] (LN ) A58, F 58 30K B AR sl — S A B - T S0 e
B PP OIS/ IR 0 T ' (e W e sl SR ) R, BT AT 2% P A 7 Bl

{BURE FEL ARy R A 7= I TP ) R ZE A ), IR AAEAR IR 25 PR s E AR 0 4 A
Vi (A W M R AR P A 2 WA e v T UOKAR ) (3R 24 - 4) i il THE KA X 1Ol
MRS e AL, O H AT LS SRR A6 & B 2 A0, 1 /K AR HRE K b 2R A5 05, fid fis
VA TCHILBIR DA I AL Y T 30 S LA o (LR A MR A B 3 DX, S /KA ) ) 4F 2
PN SRR, DR R X8 M D 1 52 A S R R LR A, AT A6, BE K AR ) i 2 B
TS R L IR BOA B 2R s DUKAR ) DX B 7K 7 A8 A JIAR /DN, AN 2 ) B2 1 P i
gy, i B se e (S - 10) 5L Sy, AR RIAT AR 7 2 i il 4 X

R24-5 NEEVEVENRATRFEAARMENEKRTEATENESH
[ A AR —F K BT AR R 22 (SE) A2 T F 4 Y 20% .

KA APk /g DW - m ™

BT KAV em?
3.2 10 32 100 320
100 42 26 16 9 6
316 35 21 13 8 5
1 000 29 18 11 7 4
3162 25 15 9 6 3
10 000 21 12 5 3

YRR - 51 A Downing 1 Anderson, 1985,
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R24-6 HEAEMENREFTEH GG T A 200 7E RN PG ) BEKAE Y

iz}

T3 2 B SR AR A I 7 2 3R A 00, AR R 25 1 3 8 5 VR XA I S A ) 5 T i B AT
IR LI R HE AR ) —— T 3 (9 AR et Bl 1S DT P 3906, R P IR 2 T AR 22, A T
S B e G P A RS AR SR AR ), BRAR T ) T R Bia 5 AR A L i

AR A 5 R AN

JEA (gDW-m™ -a™") i/ %
SN LAY/ by 1143 0.55
KRB R i+ i R A I 1160 0. 56
I KA R Y — de/ SO ) 1 600 0.77
SRR A i + KR AE it (P 4 A bR 1 AR ZE 1718 0.8

Yrix)

T8 2 0100 2 0 2B ) EERCURAR B e d  a 2085 1. 00
SRR A i + R B A I i+ (e RARAE ) &L 235 Lo

- /MR

Jiik B

Wk (g DW - m ™) Al
AP (g DW e m ™ cah)

IR i
/M Ay
FiEmME
I 453 Al
EEE
AR
EAENSE
552 km® | SR TR R AE 7 R (Va)

2537 +87
—1122 £170

1415 (3K 0. 558)
+165

1580
—129(8.2%)

1451

8 x10°

PERRIE T A 2L H Westlake, 1982 ; 7577% B 5| H Howard-Williams FiI Lenton, 1975,

24.5 TLKEWS R SLRIEIARTES

5% =21 L. Maristo fie55 (1941 48 ) FE R B 1 6 R AV ) 70 A B 520 . AR 09 53 A
0 R A A i 1) 22 /DR 2 ) T KRB W (181 24 -5)

AR Z G IR BY S AR . B AR B0 GRS e TR AL R (andg e ) 7EdL iR
W IFTE IR, S A K FE A AOL B BRI T 1 800 J/em® sl T ASHGA A 3R Y
21% ( photosynthetically active radiation, PAR) B}, $f FAEYI s TG A AE, KAl a2 (43 ) 2
AILAZE 1200 J/em® (A4 PAR 1) 109% ) DL - (9 4 f] ' B B R 4= 4 ( Chambers il Kalff,
1985) o {HAERRY , — LK AR BIARTE 1y, HEEBAa 450k 5 DR M EVE R, KAAR Yt mT LA
A FUNAG 2% PAR 97K 38 ( Middelboe i1 Markager,1997) . 7 &5 B 1% B (g Ak A& oy, 43 A5
BRREREEMY) . 1A, B AR R A SR AR , AN R0 AR R A O /Nl B R iy 22
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TLKAER 340 S RANHATEZS

5 E . |
g Ig1L.=1].f.1,5$|.|+|_Igr5
=078 n=24
P<0.000 1
5
e P24 -5 PTACHLY 9 BK 5 A6 7K
24 ° FE (Zc) R0 080 R VR
) (Zy) VAT = 5K s W 2 2 )
2 & 2y =0.39Zu .11 ARG 2 [ B L IL P
a5 r=0.79; n=22 SERRIN R 2 29 — 45 25 AN R s
A P B 5 R e S 8 R BT S (3
*7 T T T T ) W Zo 9T H9VRRE ] (B Ni-
1% 15 BF fm cholls Z%,1990)

KA 2 A [m] (Middelboe Fl Markager,1997 ) o 11y H., Jf- A5 J2& A7 't BESE A2 19 b D7 #0355 K
BRI AR, ANAROK T S8 R BE M ek AR K

1 25 NATTA SR 58 00 18 e R 70 A R 5 R 1K s, A U e 30 FG v 82 5 i) [
RS o TRV AU Al A 2 A0 K BR i 22 JLJROK (BT 32 W R 465 v ) K AR
L BERS 0 A F) 18 m AL, T A 37 B R B v i TR K AR R, B E ) LU A F) 50 m R4k
(Middelboe F1 Markager,1997) , JEIBEE (483 FI &E K S BEAS TN 52 5506 , 7T LA A1 3
BRI, 140, 7 20 T4t 60 AEAX, YRR (SE [, A 4E Je AN ) 2 B B34 ) 30 m
ey, RIEEIERE AL 73 B KR 60 m Kb, T #5 6 2 B2 70 A1 2K I 153 m 4k (Frantz il
Cordone , 1967) ,,

R T RE Z Ah i A AR 2 R 3R 2 5 ) B TOK A B 53 A o AN, BT 9y 0 e R
JE BB S 3% 55 110 T[4 ( Chambers , 1987 ) 3 75 v 43 B2 b IX 45 DK K A4 T, K2 1) JBE 2 5
R M TTKAR ) 23 A B D (Welch I Kalff,1974) , ZEARESBEHBIX , K037 19 Z= 5 78 4k
TR P et A0 e A5 A AR K T R 4 A S L

KTIREMZER

T AR 243 18 175 T 2 v AR R R AT o, DI S AN 2 T 24 R B AR ) ) A i, BRI 2
PRI 2RI Y 52 W, B 7K L i AR A TR 8 185 0, K A e R I AR A R T R
(Chambers 55,1991 ) o 7K T 3¢ J8 R il 24 KB A K ) — D BB R, AR R 78 2
JERRIAE DL T, 75 UE e /NI LT (< 5% ), AR A UKL W) 1) A ) i RE S 38 B o R (18]
24 -6) , MAERE R T 15% ~20% (3t 75, B K A4S ] REAR v , AR AR U )t e vk 2R I
(Duarte A1 Kalff,1990) , i3 A] fEJ& /K S B3 J7 thili ORI B IE 2% 95 LR E L S
Frih Z ILFEE IR R . DG, PE3 B2 AR A AN IR AL B 4 SR JBE A o 1k )
AR KN A 7R AR EAR 25 I JSE R B 00 HH ok (181 24 =5 ) (AN 2R3 AR A K, AR X il
A R S 5 553 A T AL ) 1) 3 A1 AR S B0 o /b I vl A, AT 3 8 A i 0 R R AR ) A )
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0 AR AR E R T L ARSI S SRS B AR o B, fE— Al A A 2
AR 7K T 38R 55 R e R A W i 22 18] 56 28 A SR [T AR R 0 A Tt ) G b 3L 415 91 A4 B9
KA (24 -6) o AidWAFISE, KR 5 530S s WA (Zg <2 m) 2R
REFHA , DA DA X SEIITH v R AUAR ) ) 2B A 4 ek SR AR T T {5 7 IR 2 3l DX A 13 v
[RIREL AN RE I , PR by o e vh B S BRAB ) A= 4 e SO o T UL (8 24 - 6) o

14 MSMB=—29.8+1 4 41 ', (MEHF<5.3%)
MSMB=13.2+3 4 HEHE °%; (41 <5.3%)
o~ 127
E
= 104 i x
= & WERFRRMR AR
.?.f g A BRIt AN
£ 6 L E )
3 P g e (SR & Wy fr e E)
= 4+ ERE PR Y
wi:) .
- ™ -—--.__ .
‘3"-1‘ ——Trrr T T
0 2 4 6 & 10 12 14 16 18 20

R
K24 -6 KRS DKM O AE Y A G SC R [ B2 NGB W FERE R (Zgy =4 m) BT 5
ARSI P ORI, SE ) A5 B AY , 1% W0 A 7K T S REARARAR T o oA 28 ) 00 i g 7 A )
FHEN T S0UE , An7E R AL S AR (@) PFIEITA (A) DU R SR A A (A) o DTES
Y v B T P, S0 5 0 L s P — 80 7R R I A o, SEBR AR AR T F0IEL s S7E AR 2
JEE i DX B AT R, SEBRA e s TR ] (B0 Duarte Fi1 Kalff, 1986)

G

EREH J3E i X (47 REAS AT 22 ) R BB S , ZK TR AR e A AR AR T DUAE R o K
A XK AR AR S RGRT K ALAE S0 UK A ) B2 AN R, DRt , KT B AH
[F AR 45 32 3t X AR ) A ) 2 s T HAB B X (181 24 - 7) o AR B2 XA A v, 0
IKAB W RENS 73 A1 BIARTR Y K 38, T HAE R B8 A= i, K AR AR A AR 8 P B A P 2 i
1o TR AR ML IX (EUE AN 2 A AT 7 AR AR 2 I, PRIk, 56 [ R 2 AR SR 4% i) R 2
R IF P SO LA T R (L 240 11 4Y) o T ELAE SE R, WA 2 0 A A il B 1) A2 AR
AR (UL 5. 5 ), FEAb 7 WA, R B AR R S, TR, DO A A K
OB 3 E

TN 715 SR E D't it (Light flux) Jek b 5 R foe S AHE TR JBE e R A )
PR BN R (18124 = 5) o DRIk, R ) i R A AR 2 09 ok 32 ) B8
ek, T e 52 ) JE A — S 2 oh T8 TR R 35 5 A T e R WAL ) O 368 ) o B A, e A2
KA, 2 S BEE EERT 150 pg/LE, KRBT RE 22 /N T 1 m, POKAEBOMAR ME A=
fr(FK24-8),
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|24.5

12 b T
e
10k = 45"
60—
H__
.Eh 6 -
N
4—.
{a)
0
w Iﬁu//
B 24 -7 BB (Zy, ) s
. R P T 0 5048 0k A R
--‘?F 10 FE(Z) 5 KAEYWRIE B E
B
2 (Z,) A3 [ (a) KAL) I
30° REFHRE; (b) KA RIE
4 45 W (Z,) . BT JEiEEH
; 60° (b HEWT,Z R Z, BB L
0 4 8 12 16 20 24 i N .7 (3] A Duarte 1 Kalff,
Zo/m 1987)
5
o Zepy=0.40(TP)
g’
=
=
o)
0 T T T T
0.00 0.25 0.50 0.75 1.00 125
B (mg P-L ")

K24 -8 P2 EoKMA P WA BE S KA BV (TP) I G OC R [ 250 A R YY) (B >
30% ) F9IAIF 5 S0 PA R D (LR <30% ) SR I 28 KA R WA . — DR —1
WRAREAE (G 5 A 210 AEAREFRIE) o OVFZBIAELL T35 FRRE; @TP & i > 100 pe/L, &
WL <1 m BOITA A AT R Al s T TP 5 BEARIRI A A5 F T, A7 B S AR B A 90T 328 D B A v 5
@EATRFER) TP &8, WA RE AT REAL T RO CAABE) , (T REAL TR MUIRAS (JCHEBY) s ©ix L8
HOKBIA R AN PR L . ] (A Kristensen 45,1988 5 il Jeppesen 45,1990
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Xof S YT )R ST OR) 4 B, SR TRUAE 0 1 43 A R ke B P 388 I it e, 3k 16 A AR )
X R H A U (UL 24. 10 5 5 Ozimek 1 Kowalczewski, 1984 ) . ARl iX — 58 25 53, 78
— SR A S A R O, IR T W Sh W 1 R 2 R B s R VR i B ) B i
Jn, BT IR R S IR A AR A i (UL 23,7 ) (KA B 4
15, T R E AR KBS ) G R 2 A3 45 (van Donk 45,1990)

FE LLAE A BRI B 3T N, KA, A2 2l R R A P V7 X R AR ) 1 o3 A 2 7 AR R
S (1B 24 -9) o AELAZEA BT Sy B 7 1) B e 0T PN, BRIV A ) O B kA s
X KIUAE D) 0 43 A0 P2 A5 o LBV 22 0 — S W90 R ), 225 A T 3o A 8% 22 B T
RIS, KA B T D' 280 I 1 i, A AR R BRI P S 0K TR A 0 1 e K R R R
6.7 m PRFEZE 1.8 m, B AW I S KA IR LK B S50 (IR A, 0 200 4 B TR W L
KA EZ S XA R R DT EE 5 A (WA [E] (Johnstone F1 Robinson,1987) 41l
S AT IRAR (5 FR AR (AR 2R s 25 ) | 51— LT 6  AH WDk B R 28, A9 09 1k 5 il 25
AR 5 (LU SR 90 IR R 4 24 | A ORI PR tho 18 2 B IR, Btk TCvE IR R, LB S5 1R A
FRRAEA S

£ v £ B

E 60 - ! % 6l —

= 30 = -1

...E_: S 30

== 40 = 40—

= BT =

% 30 = 30+

j; 20 :,1.: 20+

'E 10 % 10

= 0 ] ] | i ] 1
- 1 -3 L
e 1983 1985 1987 1939 1991 = 1985 1987 1989 1991

i i
E 24 -9 FRBuE i AMEETETA =313 ko, SEIIREE = 1.0 m) FIIK 2550 ( SMEE 2
AR =2.9 km® , SFXIRRE = 1.5 m) K LM 0078 35 78 He 5 (2 1 Blindow,1992)

24.6 TMAKEYHHIEFKTE

A 20 HEZE 70 AEFTTAR , 8 555k 6t TR 43 A5 R M 5 A T B2 5 RS B 1 6
T, AR BB (A IR 0 APV A 09 A 4 R P Bl o S MBI . SR T
A 1l , FEHLER Feh ot i Ak LA AR A= K B T T A 3238 JL - B ( Barko 45,1986 5 An-
derson il Kallf 1986 ) , 6 HE /K A4 A= 4K B Fr 40 T8 A0 AR 0> o AR/ 50 030 6 X 4 308 S 7 1L
AR R e K TRV IR AR R BB (0 17. 6 150 21, 12 ) i B h P BESE 1 . B
R THT A L PR AR 22 05 0 — A T DR VR WAL 52 75 9 K P 1 24 ) S 5 2 T 5
GLE . R WIEEAR S A SR WA R, A A R SR, HAE R R
FATTAREHR I B2, 3 — S50 AR % 5 15 BUNE 52 , 760 Al 52 3 s A9 35 K dk W it , 17
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KBNS HREFHAF |

TR AR ) B o S I (18 8 —16) o 5P UiF I AH LU, RBIAR ) 52 8 S 3 1 R 1) AH
XN XA PR Ry KA AR FLAE TR0 & 2 iR b i BB AR R, R K
et A 5 o ik ( BOE A5 1Y A ) ) B T A A AR LA D (1 21 - 12, 5%
24 -7) o S35, HIEAR/N AR PRI ) (J5 B 110C: 16N 1P) AH L, R AU K i
T B E SR AT R , 28k (JEF Lt 500C : 24N < 1P) | F T8 B 25 A 55 S0 5 25 4
(UL 16. 1 755 Duarte,1992) Rtk 5 WFAE AR LE , S5 OTRB) OC AR B3 W R B I R A= 1<
FHER AW EDAS 5 B P RESZ 5 7K P 1Y i 2 (Sand-Jensen 1 Borum,1991)

R24 -7 FIFEMETE RAEREREMR SRS XIRER KB EWE R
FHEREZREETUER (A4 AE 10 A—PMERKFANETE)

AR /d
ES[[E) AR

FiEEY

TRAER IR () 0.02 ~0.39

IR (SE ) 0.33 0.07 ~0.65

IR B 18 (Fi g ) 0.36 0.08 ~1.15

SCHE R (S ) 0. 86 0.21 ~1.76

0 J47 8% ) (T 4L ) 1.01 0.30 ~1.78
[HE=PES

Wil & 5B ( Cladophora spp. ) 0.16 0.03 ~0.27
RERKEIEY

WAz B (Ranunculus peltatus) 0.10 0.07 ~0.12

B HR 732 ( Potamogeton pectinatus ) 0.09 0.04 ~0.17

i 52 ( Potamogeton crispus) 0.07 0.05 ~0.09

/N =¥z ( Sparganium emersum ) 0.03 0.02 ~0.06

B L8] ( Littorella uniflora) 0. 006

21 4230 3% ( Lobelia dortmanna) 0. 004

PR}k IR : Sand-Jensen £ Borum, 1991

BAENNTE 2 AR, GO Yy B FE LR 23 B T LA o AR AR A TTC ARy v 3
SR, T AE R DK R R B, AR A R AR ) 3 Bk 2 N TTCAR W AR I CTE L
Irt o XIE RO UUR R BEK rhoA A8 5 37 n] (R B AR My ORI, DRIk R R AR ) s 2L
MOREEH AR B 8 IR AR A5 53 b, 1 it R 0 R0 A0 o7 9 A B R Y 3% AR S IR R (
21 = 12)  HAETUE SR WA R AL B IR 10 58 4 R I e T KRB o NI, 7E 505 3R )
T HRAE BRI B0 20 i 97 ) L AR U T8 R AR X 2 '8 i DUER W) ( Best Al Man-
tai, 1978 ; Denny , 1980 ; Carignan , 1982 ) . & [Al# 1 J5U 9, IR 4E [ ph 50 A LA B 0K 4D
TOAR A SRS RE) (1€] 24 — 1d) FUATE R B IR KR P A 2 RSO . OR 7RI 2K
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PR AR 8 B SRR K ST G B T R R A R A R A T SR, B AR B TR KRR ) Y
o slae 1A s  (H R REAE AR UL 45 195 32 H T 42 K (Sand-Jensen , 1997 )

24.7 MKEYRHESRBELTINHRNXR: NEEZRER

TER R 2 B 7K, S UTKAE Y A R BRI B, 29 6 6 3R A R R ARG
W B RTCRR ) T B4 37 43t T2 ¥ R JCHLAER ( Spence , 1967 ; Hutchinson, 1975 ; Barko
85,1986) . 7F pH B @ 14T, n SR G A HR AR5 P A 08 7K A4 b 1 CO, 3R 3
FE , RIS SCP A AR 9 HCO fiff 5 A CO, BT, CO, X UTAK A ) A K A4 ) 20 1 FH 3 2+
(B 14 150,142 75) o S8, 28 RGEE /N K EE# I KA T, CO, 2SS ) K AR Y
PREFUARE W5 5 CO,XHTTKAE ) 0 A Kkl 24

HPIRER A CO, 5 HCO, By F 48 9 J8 [ i 97 1521 )2 (diffuse boundary layer,
DBL) , S AMRHE A AP HGHE 2, — T T B T SR ik BB, 55 — D7 T B T3
B2 SRR o FEATLRI AR 2 0 K 5, 7K 3 T B, s S 8T B v, 7R M 1) ) R B 17
JEIE Y BREE (WER 3 55) o FEAEA SR JE 1Bl A K, L R T K B
F3(U 12,2 75) R, SR K AEAE ) sk T AR 2 Y L — 2 BRI, SR st B ) 2
TS TE—H , NS 5 KAG IR, XXt S BU Y 5 8 Bl K AR 22 18] 1) SR 38 3 T B
AR A KNG . AN, 9B 2 0 R AR K, 76 755 3 8h i 244
T PR A B B R R EE R S ~ 10 wm, TESE U] i b, TUKAE ) S L R
T2 JEE B T SR JLE OK ARSI S A5 1F ™ ARG i 28 sl T AR A B S0 1 A e v 2 SR B e ]
ik JLZEKE (Madsen Fll Sand-Jensen,1991) , #E41& I W3 55— 2 R E 0 B & R, v A
FE LB R 1O s TR, w2 R R A1, Ky SR BUR T2,
I, 5 R FEAE 2 S K AR IR AH L, DT T IG CO, il 24 i IRURS 3K

PRI, S5/ D 3550 IS 5 00 B 3, 2 BELAS K AR 40 A K I 5 i B 10 4 o 2
AN 5 KA AT, AT B sh VR FH A, 38 5% 2 /N I SR8 I LK AL A o I 35, i Se R ) 2
SEPAR  FE A A RAE (I BRSO AR R IR ZE TR HLAN S R PR e TR
AKIATTE | A R sh A INE b T A 3 SRR R B IE W FLAR , SR A 22 55 19 25 T XU R
Wi (18] 24 —3a) o V7 IREY A0 AE S 55t HLBE S0 A5 FE IR 8h 8 AR A v 5 B KA 4 0 e S22 Y
TP B SRR R R L 23 A AR KR HE ke AT AR 38 48, DR AL 7 KT 3 XU
ORI (55403h) SO (K 24 -3)

FEHL BRI 29

CO, FRy i Z XL AR 7 Az 1l 247 647 SF 1) A2 s R FRTATL ] 2 AR e 1 o S 40 5 36 ok T
TEB, RORK TR TR CO, b2 A7 HA i A M TE LR ( DIC) AR IR, DIC HyR I AL
1% : i AR TR P CO, s QIR IF I i R SO IR M 25 T i CO, s O
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PSR T COL LEAR A TR A s @AE R T HCO, J3fiff ™ A2 1) CO, X AR AL S
W ERAER K CaCO, 25 &, DITETERL Y A YR 1T WL 14. 6 795) s @i 3 il
BRI HCO; o VFZ RAVEYIRENS ™ A= e im 85 11 , (475 ) L M RE I ) B TR 15T 8l , (S A2 40
REAE A HCO, 35X — s X R Bl B2 7R HSRa 8 K S, R A W) ) Dl & a5
15 pH > 7 I Ik B 5z A, IR 7K HR B e R 4 A k52 R CO, B9 4 ~ 140 %5 (8 14 - 1,
Duarte 25,1994 . VFZ L FAHPI AR TR BT A CO, H o B S AR A IR AT & 7y A3 2 35 23
(<1.5%) ,JUFr L2 AT, X —RARAE S 43 BNIESE, 76 A S8 K AR W AR R A ik
GHERY HCO; R 2 B L ) B M AR AR (Loczy 55,1983 ) o HAT BN AY
TR AR P REAS M HTDURR D) B CO, (18] 24 - 3a) X LEREHI I 25 P 35 A K AR
LR FAL B9 B (lacunae ) | X LU B AR L REA L S VR HIINE, CO, MRS 1) |
PH T O, WISIAR 52 B 7 147 1 390t e R A R 22t BRAE DIC & SRR AY I J7 2%
ARHBIX K B8 FR A T AR DU RETS v o LA I A

S T AR S N /I R B LR AR 2 A 400 S 58, woll RE A8 A S 30) PN 4 7 L )
MRS P B B S L] , (BN BB S 7 AR5 F T DIC I 2B FRE SO ML . Ak,
FH I 2 /IR 42 ) 72 6 45 1) 1) 45 SR AR RS R H 21 48 I HE X (Nielsen Al Sand-Jensen,
1991) , SEA G ASITI WA S B AE S R GV, 550, HCO, (B LI DIC SR ik)
AR P BRVF Z2 PRBE N 24 5, T & PR B AR MERL UL A I BRI . P38 78 FLARARIE T A
VFZ BT RV A2 7 I RS2 2l CO, 52 o

24.8 HEHREIK/N BEEREHFITIEE

RN

FY RSP IR RN (BB ) B S i B A T3 I 1 nT BB AN e K 22 B Ml 25 18
AR R A (5 6 (1812 -4, B 21 - 12,181 26 = 8) JEMGHOR, AR 1 AGBAR , AR
D KAV IR TR SRR Z LE SR AR FR AR T3 W7 s A S 47 i A
i AU G T AR /N T U AR R R, DRk, A R AR AR AR (18] 21 - 12)
AN AR AR TR R ) i A 7 RN 5 — SR X5 1) SR R T, A T ADTLRR W) i i 57
LR (AR FTE R N I8 508 57 91 SR M IR 250 (25) o DL B IR 3R R S BOR A
R IR A R A L I TP (6 24 - 7) ¢

©  FENBIGAEAETER 1] B SR 0 R R DUE A 2 B E AL SR i e i H g . SR,
TE SRS KRB A R A IR R R AR 2 X S R R T RMETE S AT e 2 7o MR TE A
SRR AL 8 L S T8 A Al 50 285 1) B R 3R % R BUARL D (1 5 i), A A Ak s/ NI IR R R T B M 22
Bezms (1824 -6, 1824 -8) o WIRBFFLI H BRI0E 1 IR SR BRI B 7 BOHLHR 0 AR X 34 ) T2,
I HC 2758 T HA A T 8B Al IR A N1 JE I PRI PR 5 R B 12 [ RUBE L% KRR B 520, T AR 7
% R TE SR 6] P9/ B R 52
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X REEMHIH R

RIUAE ) AR A S 3 I 5 S5 F A 0 09 a3, el ) A i Jo) 2 ok 1)
ARz e B OGS R PR 9% (UL 24. 6 ) 45, il 8 1 B BRI, 107 C: NP A LA 2R
B, AR EBEE M EFRICRIIT R 0P T RFE R, T RBAEY R8RS 7, N
W AT BRI AR IS o XA B 22— 2B S0 IR SE , /R IX e S0 v, R
FLPI R & T 2 LU BRI (1 24 - 10) .

S T T .
=2.35+1.61log( %) .
| A=0.83; n=56; F=270; -
F=0,001 A & &

E24-10 MY HRRSHE
0 H IR A L 2 )
MR (@RI Y, AR
KA, DR ERE, AR
R , O F Pl AE A Y

Wi B R A !
=
|

Ly L WL AR, B 2
| | | | | FE A= Yy kA B A ) L B S R
1o 1o 1! 10 PR, ) (5] H Cebrian £ Du-

i A e ! arte,1994)

R EUAE M) DN OB 5T SR B 2 9 A 7 ARG, 246 R 70 A 7 i LAAT ML TS B I Uil
FET DR b AR )i o B8 g 3L A K, DR B ) W TS ) e R (O B3 1
mean half-life,58 d) WARTIFHEHIY) (742 2F 3] 17 d) (Enriquez 55,1993 ) FIfff 3 32
RESHIIR C: N LA C: P AR IC I & T P2 AR M AR 62, C R Bt R i i 1
90 T TR AR5 SR, AT B (R 2B 0 i 0 T AR AR (8 24 - 11) o BB i, R AR
YAE A B BeAR D BB, RAR A i A A8 T 5 LLRE S TS AR A A e DU b il aod i
AR GG 3. NI, MR R O HE S i B B S p e i R (B BBk ) £52
B B 2 M AR Y T IR Y

BEAMMARIEMR EKE

LR 55 R T ) ) S AL P 2 o 8 AR N R AR AR 2 ), AR B, TG K
Az SRl A R T B AL DX AR A ) LT 2 h R M B O A M 4L Y (1] 24 - 12)
(Duarte FiI Kalff,1987) . X X i) — > SRR, Bt 5 B2 O340, SRR AR BE A8
ARAF AR | T2 RN SE TR, WA AR R R, 8 TR AN 4l
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WIRERE ARAT (G IR DR AL ) A B B 9 — > R B K (Barko 1 Smart, 1981) , AL, 48
W B AR W RS TROK AR P LU TR MK A i

0.1

0.01 +

SRR

0.001

0.000 1 I T I I
1 10 100 1 000 10 100 1000 10 000

N cp
P24 11 BARIIR SRR (k,d ) HRERR C: NI C: P AR F HEZ ) A5G & (TE: C: N HE A
C: P AR R AR A 73 fifp 1 3 i iy, MK 6T 3R ) U (1 9E 5 B A W U TR oK o PR P idis 2
JIT LIRS, T RS2 0 5 T 9 2 it S 0 I R JRLBE AN TR T B 53 80,k 55 G N LR G FR T RE 32 2
FHRIEM ) (5] A Enriquez 25,1993)

1
L N ] |¥
_ 0.5
=
: -
£
= 0.1
£ 005
= . .
[ ]
1 log( Wi it )=2.3-1.250o0g( % FE) B ‘
001 J P=067:n=43; SEg 0 =0.11; 24 12 AR R
SE gy =0.30; P<0.001 . B S EZ RN LR (FPEHL
0 100 500 1000 so00 AU WA FL) (3111 Duarte Al
S m Y Kalff,1987)

KAV i o5 AR FR A KNSR R A R Sl 3 A o7 T AR 7K A Bt
IKFHEKAEY) 22 (W 24. 1 747) o SRAEY) A KRB — AR i AL AR b e A Y i 5
(biomass density ) , B EAAAABUKEE A I RE ) A= 3 *%j@ﬂ*ﬁ%ﬂﬂm%#&( /&l 24 - 1f)
FRT5 (8] 24 — o) FEA KB T ZOR AR K T 2B AT 46 8, IR A AR R — 7R 2 A )
R KT Y, X —/ NI A W A KRR T 2, HoA Y % FEARAIG, o3 i 7K 80T
FRNARK, 2552 i K AR 0 84 0 IR SR FIK iz iS5 D RE , DR H B A AR EER I BR . A AR
PR R H YR oL [ n5e % )8 ( Chara spp. ) FIIKAEJE (Tsoetes spp. ) |, B TEK T #2
A5 [ UNVAE S )1 &5 85 ( Ruppia maritima ) 14 83 ( Ceratophyllum demersum) ] , A= ¥ % AR
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15, SURSZ IR KA 1 il 55 D g, DRI AR 32 A ARUGHL . I8 AT — 88 DL, G &2 K A7 2k o
(Elodea canadensis) N FLiT 2k Fh e B ( Hydrilla verticillate) , R0 T TEAR G5 JE HLIX , A= 9
EHEENTUEH (K 24-13),

L8 $ B Chara hispida ] 1
4 10 3 Ceratophyllum demersum 1=
i i R Elodea canadensis
48 8 Chara rudis ——1
H 1A ))| 8 BE Ruppia maritima ]

AN Egeria densa

Potamogeton pectinalus

ek SR B Elodea camadensis
e K i SRS Elodea canadensis
M Hydrilla verticillata

# ¥ Najas fexilis

£ IR ¥ W Poramogeton filiformis
i i B Elodea muttallii

i B AE W Heteranthera dubia

5 ) 05 B Vallisneria denseserrulata
- E i Eleocharis acicularis

AL LR B My riophyllum spicatum
AL LR B Myriophyllum spicatum
TR S Potamogeton lucens

59 -9 S My rioplyilum heterophyilum
FAR S0 e MMy riophyilum spicatim

P . T P T .
0 200 400 600 2000

o B (g DWom )

Hith e SRk

C— kIl

= KX TFFHIE
R
il R T

124 — 13 R[] AR BRI A a1 (P S [ Sk et 4
Ft BD [ SR T F494.) (311 Duarte 1 Kaltf, 1990)

T A KA S M R v A D RE o o AR e T A AR A KA, AR Z W)Y
JETE S (SR AR AL, DT R AR W B e ik R b e AR AR P R W Rl
FVF— BB ATEZ , AR A= KA, B SO RE PR R AP A8 4+ 7, DR O LA g
) 70K THT ) 768 R BE 0 S S0y -5 5 P AL R EG A AR (82 A K R S P B R (EL L i A9 I
IR BT AN B K2 B9 AR Wy B AR TR AK T AT, 78 5 1 3K 5 B R £ 5 KR e 1925,
WA T BOKIR AT o T LA 33X 20 A= 1) 5k 55 58 1) Oy o — st L0 A 7 07 i 2% 1l Y
X315, TR 46 BAT i R ) s A 0y 2 JEE W o (I 2R =G S 1Y) Sparganium vallis-
neria; [§] 24 - 3 ) BLREREAE LB IR IAE K

AU ST 50 A1 S UL R 1T, 7328 W JEE 72 A/ IN A K 38, TTCRR W 455 SRR DL Bk S 5 HL )
A A R TR TR I (RB UL, FUE 7)) ARG AR KB PRl (i A 0 5 ) TE R
7 T A DU N IR I, AR A W 2 5 2 B W o5 (I 38 ( Chambers , 1987) o 78 6 5 371K
U A T, B KU I T, G R R FE AL, i DL A o IR AR R W D
(PSR AN 2 f ) BERB AT
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TV 1 2 A A R T A 0 A AR, 3 B e T o 9 LA RR AR, 51 4, B i AR
(specific leaf area,cm’/mg DW) [H4EZ a S8 G 34 ( photosynthetic potential ; [£] 24 — 14)
A Bz CO, WSOk 5 ( compensation point) 45 ( Nielsen, 1993 ) i3k S8 X {3 HE 1) REAE 1A
[ i BRI 25 1 N TR AN Rl RS

504 i Hith 75 ik i 504 HiAH

& =123 & =i3dh & =0
¥ 25 n=127 4 500 n=4% 5 25 n=97
& & 25 S
04 - -
50 HEAK HIHh , 15 kit 50 HE7C
&= n=2014 = gp] n=18% £ n=1474
B 25 ¥ % 25
g & 25- g
0 - u——‘.—.—.—l—l 0
I v I P L T 5 o B A B W T T L B T
& oW o e AT N L e R A A7 o AP aF el
m,}_?:& nj‘lg-.;'.‘?’ o O V¥ o T “;“-f r
nu
Ee o T B em™ mg DW) ! H & $atbE RAme g DW) ' Hla 3 7r E S mmel Com b
{a) (b) {c)

24 - 14 MFSEE AT, DUKFSE KAL) 2 FE AR 1 70 Ai Ji R
[ (a) ERFTERL; (b) 4R 3R a + b i (o) MIXDEE A, ] (A Nielsen,1993)

24.9 MEEE

B 7E — S84 o1 b AR A Y 3 2R PR R 7K A= B A ( periphyton ) o JIS 28 B 25 72 R U A
W b BB BERR S AB M AR AFL %) (epiphytic periphyton ) B34 B 4E A4 ( epiphytes) 5 TR
SE R A B 0 AR AR KA A Sk B RSk EARTTTRRY) AR B DI SRR A IS
R A5 (epibenthic periphyton) . JECAS B & AEL 9 (0 56 B 40 70 LA M A s — o A K
TEAAT B B E A B HE Y (epilithic periphyton) 5 55 — B0 AR K AE DU 1Y, B AR
Ji5Je i E Y (epipelic periphyton) o [ E AHIRESS , G155 FH SC A 40 8T L8 5L 3 )
G S5  BGEFR A aufwacks (T8, BB TEN B2 FAEKBEY)) o Aidix—ARifE
MAEC AR DT, iR 12 A= W (biofilm ) —id] . B4 — N E PRI R B REIA
PR J5 A B A ) (metaphyton) , BATRIE T4 BTz F I BEE W, — BN 4 & 7E 0
i b, RAETC IR TCW i A K X2 B 7E A BT o B ATTE R 22 AR S B g 25 T —
i TEAEY) Z [ SCE TR TR 5K Z B = R P 50 R ) 14 B 36 ) 1Y) 8 57
ARECE FEORIE T KA RS @ RO IR , — BB TR KT, HoA: 7 i 2 ik
BEICUL 24,10 797) o 5 URHMEE R YRR AL HE DURR ) v s 55 2R 0 Rk, DT AR [H] R K rh
A E SRR B A I i T/KAE (UL 17,5 795, R, X SE B A AR 2D 32 75 F 3h ] 2 ( Blu-
menshine 4§,1997)

A~ 2N B R 0 DG T IS AN TN PR AEL ) , T2 1 — 1 it PR B A JBORE R e
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DR A B AL R AN S 24 43 A D, T ELAARME A BT E g S T A Fn s i
HORE V5 22 X8 B3 AR T A IIF 5800 2R AR ) 2 [B) B R e, sl AR DU LAY o
(SR A A1 Sk SRR 255 18] 8 = 9) S 51k, IR T LAAR A 5 ks B 45 A0 5 40 o
OBy AR AR S B S 2

A PR B 2 8 T 20 PRV 26 . — e SR I B (tightly attached ) K H:
T P o v ST 3 Fof R S AN 22 B 5 95 — RO AR TR 5 LT (loosely atta-
ched) , X B 25 B LA P72 20T 45 B AL ) MNDCAR ) b, — B2 B8, sAR & 5 I
7 AR L B bR A, PRIt B O BT I R TR A (meroplankton; WL 211 4Y) o #]
TN i R B AR ) 26 7= Y 00 S e R PP AR AR AL 5 1 R T SR — /N A S
AR A rh AT I 7 A IR R S o i AT T A 2K YR e R g R R R A R B
BN B 2SRV

PR ZK A P ) B 9 2 L 8 ot Ry T2 o R B TR A P 240 X R O 2 JE 2
WE 2= 1 A8k, b AR A 5 2 5 1 10 8 3R HE I O IR 24 LK Tl K B Y 2 R
(Stevenson 55:,1996) (R AR 25 TR R LA R N R A K

AT Bt BT S BT AT R AT, LS R B A R Y e 2k BN
B (Cladophora spp. , 2 17]) i o, Je 2 — L8 F A ) Y 22 R & 8 [ 4 22 38 ) ((Ulo-
thrix) JK4HJE (Spirogyra ) FIE 3 & ( Oedogonium ) | o B2 ) 4 (0 22 4R 388 4395 £ 3 825 7%
FRAEARE AR BN 2 7K (D) 15 5L — R R

ME ST T I JEAS 28 R A3 A S AT B 36 98 (> 10 000 om® ) 114 A= ) 4k 2
A, T EHLARME BTG HES IR . /N AT B 5 1) A A AR o, ikl e (X
/INFER AL 5 IR, TR K B 92 2k ( Cattaneo , 1987 ) o /INFATJRGATS B 5 386 2 B2 o (A 15,
Chironomids ) & £ 314 ( gastropods , ANER) FR 45 Sl 4y LA K R 1 e s 1) S5 oA A sh i )
DU RLEDRE (L2 23 FEAISS 25 &, Steinman, 1996 ) , 3 88/ Ngh 4y S e ok SO 2 28 AK
BIEZEYPRIR,

PRI 25 rh K /INFL 90 o5 7 BB b, AR VR e e A, AT LAY M s s o
FORICR o A DA, L A S 48 v A AT B S B SR A B DO fEfa T A )
R R A S A RIS T AR RO MR Cattaneo (1983 ) RYBFFEEE SR, R
A PRI 25 S o B U TG AL Y RO RV 454 (18] 24 — 15) (EAR S BUBREVE B9 AR W i

O IR AP SN AR W TR (e VA SR A M o5 R DL T 2 W rh i R 2
B 7 B R I S R ), (EL R AT TG A 2 R A B A R 2 B i AN PR AR ) TR £
Sand-Jensen 1 Borum (1991 ) 43 SEARBLIH [ 5 : DOVF AR E 5476 0 1 b — BAR SR 3 QIR 4 A4 4 i
(PHERER ) A 4 (R JRUL PN TE A X A 5 , SR S B SR A AF T WS AR IR AE AR X 2 5 o 3 5 R BUAE W) AR
AWM RSB AL LU KAE [ IR S0 SE 0628 T Jie AR I 1l AR 22 DR I Fl e T F) 0 1

@ TE—AII 8 JE RS b P LB TN TR BT (TS R AR 8 m TR AL B B B S A KA S
) WO B R B ST 5 F RS s 1 B BE T, N T ST S ARAG T 95% W92 10
58 Loeb(1981) 5. “ N T3S b AIMEE M R AN b5 BARTEE AR 220"
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AR Z T, AN R SCHR T HGE (9 HCRX B  R ) AR e i AN ] i A i 3%
AN R, B A R DA N P BE e 2 B AR ) A ) R i ( Steinman , 1996) X U
B H T AR R ) R R 22 BE YA TR], LA R AR T 2 ) Rt 58 RUBE B 22501, 1l
PP X B R AR i A TN TR AR

A

(2 E

M
B Ao Ao
S nﬂ?”?%i}%%-
L,

ey g A

VO
j:” & iR 3

e g A
b
el

[t "‘lq
b iy
PR )
2 D%
’ !

&H TH 8H
P24 - 15 1979 4F, 196 e SAR W) SRR, SE D) HR e | 8 A1 0 1) R X 22 JE2 [ AR [ B 5 A
P AFR A 2 LERFORAIXT Z o (a) JCETE A SRR OO A TARY) CRSRHRI AT 80 1
BE3E 8 5 (b) < FBIRR (FLAR 100 pwm B9 JE S0t 0 , BH L SRS R B A e R A ) BT A B N T A )
AR A A SRRESTT ORI B ) 2 TR A E S — R, (AR sk = KA K
AW FHREOLT (ERRE) 7R R T A 2 ke, B3 7 Ay, 2ol A B URE 8 o5
PEARF, g B RN R R R %, ] (51 A Cattaneo,1983)

24.10 EEFUSTKEY

TE SRR, DU A 7 325 W RE o BT e A T R b 25 10 L 4 PR35 oh A
A AR o RN A TR I S AR SR A T RE KR A PR AR I L KT
TP A A 7 N A i 2 BV & 5 2 249 ) 3 7, OKABL ) A RETE T2 4 v OIE T
ik 8

REVHE Y RERS e K IR BEHOIT R DU PP G E IR DL, 5 FR 0 R ) A R A AR )
& A 2946 FI AR /)N ( Carignan A1 Kalff, 1980 ; Sand-Jensen Fl Borum,1991) . [ff 5 i ¥ 6E 1%
TEDURRPI R i— 2 5, 1R A LARAE 1 TR R e, 1T ELAE A IR 75 5 1l
ARG ™ B R B IR 2R, DRI, RN T 2K FP A PR AL o 5, B AL AR
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ZEFEIHIZ) (1] 24 - 16, Blumenshine % ,1997) , {HAEWFFEMINN & B F L b & 30,
MPEFEWNA TS SRR T RS PR R A s i A K (R 24 -7) LTk

AR 218 A K A DTAAE ) R 2 W T E A, s O R IR (18] 24 - 17) . WA 5
SRR B IR AR S AR, VR AR G UK R ) R B A R I R et S AR N R R
BA

(a) FELIRE {b) ¥
gy || e |
= ‘\\\ 1mWMﬁm
EMA M| < & 77
i Htx%hﬁ
.
VR A Rt Gikitdialans l
-t_‘i “_'F'"| _5 !‘-J F!‘F_

T "':: ¥, ‘.r A L _'f' IL‘HL12“.-.
124 16 JURMBE SRR (a) G HEOG PR WEAEA JECATS B A0 L AT DA T8 A 0 e 40 FA Y 6 A 00 11
SEMRRAL Sk RS Z ARG B 5 4, JHCob T R 2 10 9 Sk 3R A i B RN . (b)) KA
DU s FRER AR IR . SEZR T Sk Fm s i S 1 TR R R U, AR #F Sk RN I B R Rk
. ] (2 B Sand-Jensen F1 Borum,1991)

2.“3_1 i

1]

[s]

ul
2 ° o
-
£ &2
= 07 . ‘
# | o° 2417  fEVRURHL A P iR (UK
- B W AR ) IO I T A A
& e I (W R RS H ) WD 2 7 B
5 ARG P P o (A
& 20 o ° 0 AT LAt B 25 07 0 2 7 i 0
¥ A o o I AR G 7 A A W

. ' A 1 . Gk PP o R MR (Rt

200 300 400
P P e Com ")

S0 1 Y. Vadeboncoeur £l J. Vander Zanden

PRAE B AR AT RR)

IR SRR ) T 4 i T AR R R G IR AL, — T TR TR R
SN B, 53— 7 TR TR AR A A I TR AT I A A BILBORE ) 5 | kS
T EAE T (UL 10 4 795 S Y o A B R e 2 1 52 R TR AR 4 i L2 S 3 A )
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A= W TR W) 1 SBE RGN A S (18] 24 — 165 Lowe ,1996) | PRI, 76 B B 32 550 F , M 5 4
P A ) RN A e 32 AR T IS I R DG T 29 B M Ty, A R TR B R K R G AN
M3 KCTET BRI AR K A R IAE ) 15 SR, A AR B A i A AT K T A R 0 R B AR ) 5 1T
TE U R R, B SRR Tk, DRI, PRI DG IR T, — g R B,
A e S VLI I, DT S 0 RS AU AR 470 % O BB ) AR B ( ] 24 — 17 ; Moeller 55,1998 ) 35t 1
(R FRATTNT B 25 A A AR W B A BRI 45 T AR DO,

Bifi 25 AR 5T [X s s i) IR R A2 SR A % o8 S AR i S AN ) o A KA
R R BRI R A e SR A2 ) S SR N 2R IR . FEVRKINA T, i 2 E IR R &
Xof B AR 7 A SR TET R R R K AR B TRk, AT 1O BRI Z90E . AR
T R T TP A R R TR 40 0 5 36 2% A 46 Ko R AR o A i SR A B, 78 A TR
ANIE R o VTR T A A BT T 1 R T, R84485 't RETE AN [ VR B X JEC AW A ) A K 1Y
SEM  AHAE XA RUBE - ARIFY, [R)RE N385 T IR 7K 3R 8RR AR D e 23 43 A5 (R K AR AR 2
RY, B, IE—A R b 3RAT A 45 SR A5 A 4530, 70 M R 2R 3E AT (O
2.677),

EERLNKEEN

TR W B S S5 3| 2 SO R AR e 2 . ZE SR o A2k
KRR MR 1 ) R ph T A T R K R T LA 1 K B , PR 5
ZHCIRIHI AR, TR (A0 55 FE ) W0 A AR 7 o 6 FROAR I, L BRI
F& 3 (Myriophyllum Spicatum ) FIEL 1 I-F-3% ( Potamogeton pectinatus ) , 52 i) AT K Htf
TEVER IS AS AR, RSl BLAR A 0 JE A 9, TR MK S 3 88K 2 R R e
HE AR K T, T B 7 6 A 55

LERR BT TR SRR T | LK B2 M 05 2 L BRI B2 B/ P K B0 T L o5 D
2 5 7 KA B A 2 ) (0 £ 3 AR B K e
24— 1) IUACHEI A G B 25 AL 200 05 2 2 AL 7 Bk 53 25 L4001 1 132405 9 8 4
(1125 =7) , SR LB VR RN URU 46 125 FeAh A 7 B FES2 B ), 25 74 O B R
5 3ot e TR T EA Ik

TR 5 36 23— 29 O B 7 , WP R e o 0 I, S S B v
WA PSR M T S BTUB A T IR X A i T W R 0 2 1 35 e Eh R A Kk
7. 245 T KA 25 2 07 S0 A 4 S W A5 , B3l T T ke 7 e A 4
93422 ( Duarte 45, 1994) . 85 07 O 5 20205 1L, 2 SIS 7 MR IR 4006 49 10 07
WK (24 -17)

@  FREEAAEFA LA IR e R L AR [ (A B R TR AN R Y o AN i, BHF A — e, SR
) ZAC 3 ) BERA G >4 1 5 e B AL O BRI R -, DA g W R A ) A K ) 3 S A TR DA 2 i i
% Hi%) (Sand-Jense I Borum,1991) .
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[RIEEY S8R

KEAEYIH AN C: P AT C: N A HR S, T LA RS (L 24. 8 455 1K 24 - 11) s 7R
PR E Y R TEAR S EEE (C.P R AR A0 T w, BT DL ik
FEEPAR L, i H, KAV Y UA AR /N— 38 B E 2 BUE (24 - 10) . Cyr il Pace
(1993) K3, YLK HHEKAE ) (29 30% ) i 5k 40 1% 42 ( grazing pathway ) {5 FE 1Y 42 7= J1 7E
A 2 DA AN S PP T o 0 L B S S K T TR A ) B A (29 80% ) o MIZ, KR4 K
RUHY) A ) B R AESET 5 B W A TS B HE Sh P T 3% RSB0 it ), U 3 2 3 o e o A A2
(detritus pathway ) SCELRE AP IR AT B o (HJE, — 267k (0 L W3R G e R R I e &
(K& B A /NI IR DL R HC A TC A HE S ) Xk R RUAE ) 4 2 140 T BV R AR A
i (Lodge , 1991 ; Newman ,1991) . {5411, Jupp FI Spence (1997 ) fiil, 5 A RRE T #K &
B AR RRAH L, 78 PRI P A2 47 19 22 IR BR 73 ( Potamogeton filiformes ) (AU T & Y
5.3 4% BT RE R M (L)) (9 — LA Th 5 | AZNJEEER ( Oronectes rusticus ) 22 )5 , LKA K
HARSCH TCHHESH W RETE (10 A4 ) 1 W] 12 T % (Lodge 1 Lorman , 1987 ) o MUE /K FEA B 1
6 55 R 43 f 6 KAL) 1) 52 ML AR 205 | RS VA 2 R 1) T ( Spndergaard 55,1996 , {H
X BEFZNE AN AT ARAR (van Donk 45,1994 )

Ak, RS A PR SR A A X FR 7 A i R, DR T AS B RGBS g SRR S TR
(R R AT — SRR BN, AR B R A KA AR S R BRI R
T MR BT e B8 R TPR IR AV (1 24 - 17)

S T AR AT AT 30 kAT

Xt R AR (U 22) MBI ST EL 28 r4E T 30 4F 32 S i T HIGE 1Y) & 8 SR T
PRI ) e RWIESE T o Piecayniska 2 (1988) £ — A Eiid ihieall, & 6 I7 16 %0 & nl i
T AT T BRI R SO T K T 37 % BIUTKAE B, ™ E ARG 2 A 1963 4EF] 1980
SRR UAE IR B B EE L 3. 0 m RS 1.1 m, Bl e WA 4 i S A ek 17 90%
AT AT WA AN T80 DX, G — 38 DX R TR AR A S R R R AR S O AR ) R R T
2 m, BANRAR LS Rt ke A TAR KA AL, i 1963 42 K 218 A 48 B RH N, K
JEE R IR 3~ S AT A 8 S DI FA A DRI T 2 A AR BRI AR, i T2 D RO 8 (K
PHAIIESE) 2 00 A1 5 18] 24 — 1E) Y L HE 7 (Kowalezewski Hl Ozimek 1993 ) o BRI 7 A 94
3 AR U RGN IX, R B0 A= Wit R R 1 66% o AEYE o B AR )R TR S
BOU LT R IR B R ER R , (75 B 4 28 21 W 6 # ( Cladophora ) FIJCRR # ( Vaucheria )
SF LR B A B SR AR DU L s S A7 i R AR Y 2 BT — R IR I 2R AT
UNIRIRM A e — o R, ok S P A R e, AR e B S AR Y . AR R
JEAT S 0 BE A R A, (R N A RUBESR R, DA 1971 4R 31 1980 4, T K
HA R ) 7 R R B T AR A 9 B T 2 e W Sh I ) 2 BE AR S TR T R 2 85% o AE
YIRS B , 225 R ICH HESh Y I B A LEAR R ARt . AR YIS | BE AT T8
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WRERS A |

A HE ST A ER A S, (R A g AT b ) 4 R i I TR AU X . S5 TUKAEY AN,
HEARMEILT- R 32 2 6 B IR AL RS2, 78 21 AR Fp S8 A b, SE A W re 7 7 36 (A
24 = Th) —EAEHT R T8 U0, BR T I sl 2R 1l DX (7 At DX 7K DX s
15 DX45 ) Z A, HoAth 7 #7726 04 L AN T AR B K A R

24.11 HAEESXEEY

3 Ao A B S0 7 e A T 7 3 VR A I 90T (R 4 7 20 P AR ik AR, R
Ry AR R FEVURR th 1 R TR 2 7 A K K AR e ) oy 8 S s )L 78K o
I 17.6745) o AR KA RS MO £ T, 35 W) BE 0 25 WA o L WIIET IR 2 1 BOR Al
A BT 2, KA IR 2 Fe B TR , s AR A JE iR 2 KT , 5 S e A 1
AR — 5 A5 S8 BRI A f ( Blindow ,1992) , 433 h e S 47— 0 40 K BUAELY) , RE RS 2
HEA - (A (van Donk 25,1993 ) , a2 W13 T ) KRR T2 5 R A, SRR h ik (3 B A
ST B K (R TS MR AR B0, A A o 2 1 i S LR

KA SE B0 (0 SR £ USROS F2th , 0 A7 75 i 17 1 U5
Y, BB YRR R CRMURZS ) 5 @ KR 35 B0 B 3, R ) T 9 8 B
@RI K 5 101 S 26 1) B £ ( Sendergaard 25,1996 ) ; @)JFC M 024 3 5010 WU 18 77
5 PR S RSN ( Tatrai 45,1997 ) 3 Gk it fr 17 e 5h 4 0 26 %0 K AL i s W d BE A £, 5
BOE WA RO T W, DT 37 e 3 W X 2 AL B A4 D

KEEYRE

A RIAIR S BIDTFE R, AR 38 3R R K F- B 1 T R 1) A o R K 4
o TR BRETRIFSh Y 2S5 , 37 UiF Sl i i 23 HE T, DA T Xob 37 i A 0 ) 2P A P 4
5, (ELXRP AT RN R AR DK TP S 3R 50 ~ 100 wm 28 SR A R 9 A 454
(Jeppesen % ,1997) o PRI, I A B PR AR P il £ 77 Ui sh 1 0 2R A HOR RAE KR TP 5 6
T BRI A 2%, A, PR B AR AR T R AP — SR (B A 2 kA
OMZ PRREE = 1.5 m) oy, BV B2 FU SEvr i i, T el K AR A A R ] RE PR 2
RIS, TR 25 ) AR RO WA Mk A A A2 hy i /K SR DR M ( Scheffer, 1998 )

AR IN A BEAE i 7 I AR 0 A R R A LA R R 2SS R BRI O T
IKASZ RN GH A F WA RN VU0 0 5 77 (20T 100 pg TP/L) H/K A A7 76 1 25
SR IR B (F2A5) (5] 24 - 85 Scheffer, 1998 ; Jeppesen 25, 1990) , {HAE A8 i 8 22
Al o EIEIYIIA] , BRI ) o AL T T DR TR A ) TR S IR AR R

A A LR AR AS T i) S D ] RS v T XU (R0 ) MUK 8l 1 CE IR faer) A 178
b, AT th TR s A iid 2, AT LA R 2 B> — LB RE5EIAN,
P T K AR R 2 Jr KR4 A AT REZE T (Sendergaard 1 Moss, 1999) 33/ Ky : (DK
A R RE 8 (e 8 P2 UL W DT R A P8, AT el /K (AR et B R B s @R B AR ) X 17
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WP AL BAT HE OV, 3 R T AE M) REAE R — L8400 ) P2 W A A I AR5 9 (/R o,
allelopathic compounds ) ; @JCHYUAE ) HI T A 52 BEMC IS 835 37 W) o, DT AR A 2 0 AL
A R AR s R BUAR W) Ay WK DX 7 0 sl ) B 8 07 Gl X T, ol 2 T LA Sk e £ 288 ) 4l
(123 =27) FF AR e O R R 285 B2, DA T 494 508 X PR W AR ) A BT PR . ELR:, PRI 3h )
XA AR P s 1 ), LR S B 3 T, A S ORI 0 s 10 £ 2 2
SRAE/INC <3/m”) T LA T U S 4 412 A3 S e T () DR R AR ) 2 G 2 (b o AR R AR
(9 20% ) I , 170 S0 PR IAAR M B R OB R A T RESE B (181 24 - 18) o RIS AN, 77157
S AR AR AL A IR 2 BN T 2 ] RUBE A b2 T ke AR 8 (DL 2.6 719)

ﬁr{('pl;l__j

1 200

18

S A A SR (g DWLT)

AR PV

124 — 18 s 4R Z U (i i AT 1A = 0. 01 km® SEHI/KIE =0. 8 m) A 5 A0 (I XA A 2 3%
J& ( Daphnia ) F142 54 3% ( Bosmina ) 1) A2 ) 55 10 ( roach ) 1 = 30 #4125 803 5% J7 i 3K Hk (catch per unit
effort, CPUE ) L K 7K H: R AR 0 1) (A FR B [ 3 < B S5 560 1 A P B 0B 0 578 KA AR ) ( 2 2 R
) R R . A MR AR/ PV A (290 T 20% ) i, KRSV Ui sh ) A g 3k 31 4%
EREYE ] (5] A Jeppesen 25,1997)

XA B SR, KA B R B R AT R A i A R — TR R AR ) T LB
G HROCH AN 1 — T 2ok JEE A 285 1 R RRLAB ) 2 5 0 2K AR P it Uk R 0 4 £ 25 T RE
TEAT 22 FI2E 22 A [ ) — LB 3 X 3 T 1999 7K Ak PR SR AR A, S TR e e A /b, fER
A TR S YR 2, PRI VF 220000 A5 HLBTR o , o0 5 2 244 Ml P 4 S A L5 TR K
SOKFRIITE o AR PR, f TR BB 9 AR KR, B ] DU AR K,
B R TR AR, BARIFUAE ) 09 AR 2 B T (181 24 - 17) (B %5 ) R B )
PHZE TALIE , B AT ISR HAE A IR BR o 7 i 98 oy 2 3 1t DX Un R P38, 38 B K 2 A
Py G K FECRIBL) 19 F A U8 T K B 1908 , i 20 1 TS5 kI, DR oA R 2 14 K A
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WREESKREY

HLBERHIE T N IHAR A/ NG, S B K AR 2218

REEYIES

PER K R SEATTIEAT 3 Fh USO8 P IR 500 A0 AR s ol , 4 B e e i
JrE BT B AT 25 as o T DU BE BE U Y SRR , iR AT — iRy A O i, BRIV S A e
AR AR S P2 AR ) 2 A, DT ST A SR DI R, BEL L R TR A A o (EL I R
BT X T8 22 FH I A A9 4 BEATAS 53 (Nichols, 1991) o SEFx L=, BIVRR AT AT 9 3
MEATT ¥k e s i A d R R B 1Y

PR

ARSI B 3% AR w5 , DR O AR ) A 4 2 S B S W) s e ol 1 v 0 e A
Wy 4 A i R HCE o 1 BRI 5 A AR DA RHCR o s I F Lk v FEIAR DS
HOGEM B 5 (F 24 - 8) ARMEME A . PRk, 7 RTA R, S RE e W R Y
T o AASOHSCE] — D S X, S R AR A0 TR 1 — 2R, B o — S8 R P £ 28T
i — 2R A , S REAS 2 BB 2 AR A Tl A I, s R R R R A
DA T 5 2206 BRIE A KA, 5 BIMIRAL (i A= i) A AR R (18 24 - 19)

+R24-8 191 FEEEEESAIATEY IR ER
PR BREFIFE YR (Efa ) FRIKM/USS

AbH T B BRI 5% HLIK N

BB 400 ~ 1 100 900 ~4 200
o 5] 600 ~ 1100 400 ~ 1 000
Bif 200 70 ~ 100

= l_l-‘ﬁp!
: AT TSN
E !
:.‘-E‘i %
WALV Py Ve VORIV IS Eed SV

524 - 19 URIEBRCA BB R B s B R [ e Bl v H 0 R Bt 2 R R (&
AR RUIRINE B , Myriophyllum Spicatum) , 5 B RAIFE Y ( SE 2755 | Vallisneria americana) 1, & H
R TR B R lcE] K Bz Hid #2 1 (51 B Engel ,1987)
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i 2 AT i e AR K ] A5 0 e I 9 5 3R K (B BAEAR D LA o H B,
PR R AL 7K T R B ) TR R AN T ISR A B 75K T 5 2 O B Y. S2Pr b, LR
W) S T T RE ARl A PR A R, DR Sy 7 A P ik 8 23 ) B R R o 7 R AT I
BHIRERR o LAk, Weid 2 S EOCR /N AT HESh Yk . H AT, HTFLBOIGE B9 77
HEBRKFERRCRIEATE W T HZRDE — (AR IR B LB T — e
TEWESP Y AR RN AR i B A A /N A8 2, AR AR K B, G /N AR £ 2l 2%
SRR AR B ) K AR DX, T Y B A8 R TCIE 2 UK O AT il 8, D ek #E AT T AT
T (U5 26 %) .

WA, i T LA 2o P 7K LA i R TUAE ) (UL 29. 6 7)o AR L2 — Se R AU AR
Py HE SRR e DT ) e B2 A, A R B 8 U 4 e e E K R P R ) 760 1) B 391 , gt
UEVEPENE L FS R — Sy b . DT 24 Bl A I3 T LABES R AR W 7 5 Sk R vk 32 BT A=
K EIE, IR BRI AN BT R A AL o 2 4 B — 38 5 LR B9 R TR 2R A, B4 Je R 2 A
Pyid S AT AT RER AR

BREF

7 5 P R A f i T ) T BOR A BR300 A A B BT, o e ) 1 P Ak o
TR G 08 AR R, VR R . = 4fL 2 20 120 20—30 4RRZ [A] 4 (T 1Y
BRG] (HACRAESE o 20 HEAD 40 SRR B AIBR R0 2,4 - D JFARBCAMET, £
TRBRRH B FEAL IR B (Myriophyllum Spicatum) o WUJR , #5204 A9 B 70572 A
75 eI A1 DT I AL AR FHRCR AR 2L I 18] 2 AN A )

REBERFRIGELE | DH ZNFEMR (0 — e R 2R I [a] . — B[R 52
JREERY , REAS R R BRI 3% [R] 2 — R 25, (EL R 20 MR B S B b 25 B R o AR
TUREI) o TR 22 0I5 T 70) 2 46 fjh P B3 % 75) ( contact herbicides ) , 5 22 B #7iti FI 72 A )
s T B A S B AE T (EE A, Sk BB R R R REVE T
EFERAL, DR T R AL, R R AR A Y e PR A

PN IR #5 (systemic herbicides ) J&— T %™ dh , A REBER TR 1) 3t L A6k
M, A0 Iz i 3 T SAL AT L il P B 50 S A 285, (EL AR A PR ) s i i A A1
RV, 1 R B R R ) ISR AN B e R Nz A W s SR AE T, P AIX — A BE T 75, AT
5 — BB RS R BR R AT 2R 22 o TR 0 DX, ol TR SRR T 5 i, &
TR PR BAR, B 2 28 5 JAET, IR ULARY) T B B 2 R R R (WL 17,2 799)

e PR 790 i Y S 8 — B 2, AR MEDRIE B 790 -5 DR TR ARy 1) A 283 Ak s ] AL Ay

BRI 2y B B O R, T ELAN BE AR T IAIE, O 1 SR BR R ACR W 2 iR R
FOR AL, T HARA EE A 2 5 SO o IR — 7 T i BB AN B i (% 24 -8)

5 — 7 T SRR AR R KGR (FE R ) ok L . I, 78 Cooke 25 (1993 ) 4 5 1) 1]
TAAS PR 2F A T AR AL AT $2 R R 35, FRIA R X R AR IE R S
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Y

T2 5 22 () I B 3G 2 649 A 0 42 1) 07 125 02 97 4 . 11 ( Crenopharyngodon idella ; B 5},
Cyprinidae) , R4 5 PN AR AL o Bt B0 H]— ELAF AR, R Oh 27400 7 | 3 5 [ 0 e
FEBA X AT R IPAL , ATT— IR DA R AN REAE 5 | A B0, A B R X AR 2
BRI . 7RSS LA T 2048 (b A A ph e fhn, LA 7 BRAE fo i/, L R 2 HIA T (=
FEA) WA, B A R FRFEAE N AR W) T Be 2 Bt ARR A TS R L J2 IR R B S A6 2, T
HAEKI (i A a2 8 4F ) il K B

TEAT ]t AR K R, BV ] i) s o, 78 £ 2S5 3 i RN R4 9% O T 23 A7 7R AR
RZEEGN (24 =8) X 72 K oy £ 2 B A AR S K Il 2 DIAH G, B8 45 o B4 o ) B A ) 1)
WA KA G, IR — LA RIS KA TE D A B T, R, B AR SRl
() B R, A5 W P BE ) IC T BR R BUAE Y . {H2 , 8 B i) 1 B G, BRI H]
AP AR L R ARUAE Py A i 1 Y 3 8t DA S B, R oAy 0 28 98 R AR UOHS i 4%
i, W ot R, B 2 A AN T S R R ) A B A R T A R Y AR AR
FRUCHAR . AR KIUAE Y0 BRI 0 T /K AR I 1R SR DR, (H B 2 T R (12 18 2 W R AL 3
2 K A 1 B A= 2l P S PR B ke 2k T ELTE ) XU A o, A AR ) 1 T B 8
SEOR AT BRI R

I, 428 1 RSB 0t £ S W el 2 BSCRR A2 80l B 52 B ANV AE | 5 2 0 iR iy T )
R SE . BREL M0 2Z 41, Betl FH T A= Wy 45 0 (9 0. 2838 A« 11 6k ( Hypophythalmichthys moli-
trix ) 3 £8.( H. nobilis ) Fl— ey B 4 40 (R £}, Cichlidae ; WA 26 B5) |, 5 # B IIE bk
TN A JE N R G L 2 SE A R BUA ) ( Opuszynski A1 Shireman,1995)

T AYER R LR s, —somhr B e i B R B W 45 ), A it
WCREL T, R Sy e PR — R R AR P 1) B AR D i H 22 FE AU T2 i =F
ERERE . AR R R AR AR Y 0 — DR O O 02, T B RAE 2T i o
BRI (ST BHMR AR YRR ZE ( Eichhornia crassipes ) 46 i 4 7K B¢ g B SR, £ JRUHR
FERYAE S 1AL 500 000 ha "R REF] 122000 ha, 33X —45 258 o S Mol i 5 [ B3 A
TR 5t BT AR A 1 F ke S B, 3 i AR el L URUIR S S B 5 — 5 S i B 1 491
ST B KT R B A M ET JL P P BE s ] s B S O — R SR A ) —— A
JRARIM 3 ( Salvinia molesta ,—Fh AZPERIKAZBRZE ;15 = 1) o FEMCZ AT, X Fh T do i
2 1R b AE R FINE A 35F ( Tomas 1 Roon, 1986 ) o AR R I3 4 5 & ™ 8 T4 T /Kiz
L, SBOF 2R A AEIT K S iAo, Bl 2 o 2 o— A, W ms| gt
J& A MR SR 4 2, A AR IR E A 2 AR ZE  PIAR S5 ARl 32 3 1 A R il

FEER
o KA ARAE A BRI T 0 0 WA AL A A4 L B ok R M A A LA A
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o MEMMAFEMELAMN MR FEBEERLR ENEE,

o WAMM AN TRLEAEL ~2 m B A LA FHM % 04 E EREMA
B, REHBLE| )G E (PAR) B 2% ~10% , L AA 44 7T DL A& %, 4 K T3 E K
U R K s A B R e B Ak o A B R R

o KREPE T AR AN S 0B, B AR KE, R AERKEHY
FMEEDTUNERFEHRARDFRKE R, EATREGETHAKY , FiE
Kb R W HAE AT FH PRE

o BHAFETRMHENGEY , ARERTRENETRNIF, E—RADF
EWHE , ATBRNEHBEETHTRELEF, FREREXRTH S8, FE05F .OF
Se KR EFYNEER S LHAMBEY TR, EW S HFEBERQAKE /Y
ek ;O A Fn AR AT ik ;@ R REEL, FHANENREF AL ANE =

o LEEHE, KAMM LA EEZH TEMANBRMNAT AT S EE,

o HIfEfEREAMT, AAMMH &K E b m KT HRE NN FHEED W E
A,

o FE RN I A NATR A BN RABAL M B E A R W A B R

o Xt 4h & Fu /N g K ORR, K A A A X R B AR R M A KR A R BT
X T A AL U 5 Ay A R AT TG M B A R, K A A IX % L SR b K R B B R BT

o MBWAKAEMB TR T Amehttt Az X HaShe, MAXTERMKT
WAMES XN HRRE, BHRAEMB W3 MERFBEEEINMKE AEABRER K
FI R A B f K R HEAT £ 4

(RpREE F)
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F2F KWW

25.1 5|F

ARSI 48 AL TR TEDE — 7K BT i /K AR sh ), (LG TR R 2 IR R 30 ) (epifauna) |
TR N )22 30 (infauna ) AEHE F BIR A2 304 (epiphytic fauna) DL B A 15 7ETA] I b 6 7K
BT 7K S X I A PRI 8 ) (hyporheic fauna) o HH i s 2 AIBTIA TTURR W) IS 2 30
PIX R BN 5152 200 R Gt R AUz X (JZ 8P 5, 1830 ) 319 X & (floodplain fauna)
) — MR 2> (L 8.3 719) o TEFTA I sh ) h  WF R e 2 1 2 IR R S AR IZ 3h )

JEEAR BN AR/ N2 AR I, DARTIAR /N LA S5 AR S ) AR R a2k
HRZE . BIFFE N DLIE il FH AR A LA A i ) (LA YE ] 400 ~ 1000 pum , 227 400 ~ 500 pm )
MR TR 50 23 B RS JEEAT 81 ( macrobenthos ) , (45 R ZEUMK A R L, BRI
WS4 SR B It T 18 07 1) RS RSR[5 S DR LA B 9 118y 2 Ak 5 SR A A 0, 1HL
HIRIAGAG T HH B 554 (meiobenthos, 100 ~ 400 wm ) %, I 58 42t e 1/ VLA
%) (microbenthos , <100 wm) , HELEHG S 32 B AL HE 48 L SR B R ANBISEBIE LI
e, NS N o D A S AR B 2l ) 1 B A S R, R AL AR B IO R A
JIT 3 I BRI , TR 0 218 5 7K 8 B £ 1 AL IRV 3 1) A= 4 ) T e TR K, (7R
GBI AR I 40 1) % J3E 5 o 286 20 BT 5t 25 10 BIRAR KA 25 (18125 — 1) o Strayer (1985 ) X458
(LB AR M) ARSI ST T BIFSE , 25 3R 3R MY, SRR A O | rh B e 34 (
RIFLAE >250 pum) | WFEREF-J7 oK 1) — 1 2 5 R Sh )4~ ,98% LA st 23 45 2/3
A/NROCEERZE R . DURYIRIZE 1 em IRENAETEA I 50% MR Sh YIRS . Bk 2,
FEC AT IR R T KRB SIiEA T 0 XA F XS A 7455 0 Vs 55

O FRA IR PO PRI AT L B 5 J o 2 ARG S o 2
RGO R CRAE R TR AR 1 3 ) X BRI 5E F T o ORI b 40
BRI AL B R T TR LA RO BE SN 00 S S (Strayer, 1985)
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USER
高亮

USER
高亮


%25 % | B |

B B AN I TR 5 KLV 3514 ( megbenthos, >1 000 pm) , AERZE KA FE 2K 24
S BN EA R B RAE AR

u'.‘
: log{# HE)=8.2-1.6log( 1)
#=0.75: n=29
~ 10
E
e
b
il
& 1075
b
£
=
£
et
1| ®#8H
O =G 0G W - .
| 25 1 LB R
10 wo Looa SPIAA RE HE 3h
4 B R pm (2 B Strayer,1985)
MEX/MNSEEETREN

AR/ IE RSP (normalized size spectra) &1, 5977 AR P20, 26 AR/ N 21
xR, AR AR Y (B AR Sh Y ) S 2 AR AR O A2 3h ) i ARk
HOMAE (18125 -2) o XU, W RALE FE R R B ) , 45 2 ROR AR AL A sl i AR 5.
IR IEZIE IR, 55 17 E WS, Sl KR sh A i) A N A 5 R 5 3h )
RN R RGN RS G (K 2 -45,23023 =5) B T REXT A sh e v i A=
71 AR LA RS Qe e B A% 18 R EA T IA ( Cattaneo ,1993) - Strayer(1991)
K, G (microbial loop) 284U ( L 22.9 5) , WAFETE— A h B S FF (meiofaunal
loop) , 7EIXANFR R REE AT LANFIR A 07 2RI, U —/ NI R i sl 2 i — B FR

JEEAE B 4 R A

JRR B T iR 22 2K AR B B (18T 25 - 3) o J8 W PR TR I K s e i) o
B B A RAR SR A R RV IR TR0 . FE QARG MR R EE K
BCEAEREDT P UPRSFHR S RIZIRM S o X Se R FLAREOR ATk A 5l B 20 NIk
Wt (E A LA P sl I S 45 SRR R R JRAT S 4y , T AN BE R 2R £ 2 ORI s )
2R PRI, AT TR ik A 35 s R B Be A Al (A =2 25 70 A1 i Ji 2 L/ (Hynes, 1970)

KL B ORI AT A K i 15 B PAE 5 il (emergence trap ) SR, HoAth J7 i WOl i i
FHTBLIRI AR5 R, 1 R RT FH 4t A A 3 26 D7 PR R 1 ORI R AR A IR B A
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|25.1| 315 |

Ao TSNP AN KRR Zh ) ( > 1000 pm) BRAE 7 36 WK R AT o

HI TR0 S 0T Al DR 1 o B e P, A S R PO R B 2 R (R
1 =1), SFECHIA RS P07 R AR 4R h e HAT 6] BT U ) P v LR (ZSA; L 20. 2
) AR A 2 R A (0 TR R B JC S MESh ) , X e 27 T T R A BIE AR D

]U”
i
107
10%
“lE_ 10°
| 10°
i L .
1004 i A
log(y)=35.45-0.91log(x) A
mz—l & R
log(yi=5.89-0.80log(x)
10+ » Fafit ey
] log(¥}=5.88-0.83log(x)
I I T T

o 0 I '

log(i% 1 y'mg

]
il

K25 -2 JEAVEYIREE A IESTE
FI(RHRRRTETT R R R BEM
CImg=R) g9 ME. AR TE R
A W STEAS AR 1 Bl , W
Rz 0, BIAE IR
P NN SRS TR L R
KRR Y RARBERSE ) (51 A
Cattaneo,1993)

v &
@ @

K25 -3 —Lufok 52 AR R AEY [ 1 2 LB TRRT I . T 7ede: O/IF it B ) ,@%
RCHRH) sH A QR B (R , @i (XGE2) s B RAA: @FTME (K H ) , @ IR (X
WH), O (BE H) @874 (s HD , QR S(XCA H ) , W (XU H ) , D8 (XGH H ) |, @3
(P E ), Gke CEEH) WK AAB(BEH) . ] (51 B Needham il Needham,1962)
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%25 % | B |

25.2 YIMHINELI T . FEERFE

CA HGE T RS B B0 2B D6 W ST RIS TR] RUBE (R VAR ) Flas
B RUBE (m® s A R0 ) A OG5 S FE H A . B0, VR A 43 28 4 58 TAE R, 56 [
A IR 500147 300 AR 350 B R (Allan, 1995) o Xof £ [ A 451 £ 6 ( Breitenbach)
8 — AR BRI -5 AR I A — Wt 38 R A7 5 U B 4 T, 30 20 AR RYBIESE i & B T 476 b
FLHL, 347 568 Bl HAM AN 5 A= A= 9, Yy P A K06 1 044 Ff (Allan, 1995) o £ T A B HURf
Kb, BOH H B LS 74% , HerP RIS (midge ) PR 2, A7 152 Bl X AR ISCT—FR(H AN L
B I i 22 2 T A K i b 77 s i JE B R 25 A1 (18 23 -20) o 3 8801
P AR A FERT TSR R T S KR (R ) b U BT 135 Bl
B, PR AR BRI T, HABPE AR 280 A L 26 (125 ) Fe 28 (106 ) (FRih2E
B ZEBIE(56 ) , 1M FH7E2E (24 Ff) KI5 (22 Fh) SARIARSh ) (12 Fft) BOFP2EIN HL A D

KA S Rt AE DT AR UE IR 7 rh 7 B s i b S IR R R RAR A R ZHFh 26 1Y
o A A YRR/ AR R E X 20 R, I BT 5T (Tlies, 1971) 2B, 7R AR 5
(4 148 FhoK Az B Ho A0 A 15 R G T BN ETEMA B 410 80% (Allan, 1995) .

25.3 HEFES®

IATTRVRZ Wb 4 25 35 SRS T A XS R e A KO 5 BT i o AT,
WA F AR B 2D D HIR S 0] LIS — 28 0 (Y 4518 . TR XN
Z R — AR T — AR ) (R A R AR PR 22 I 1 PAT , AN A 457 = 1T K IR 2
BB Z R BB SRR R A AR I . SN LR B I 43 2l X, i Ui sh 0 Y
A PR AR A —4F (DL 23,3 745) T o 20 15 i DX, [ e sl AR 30 1) b 2R 0 5 22 2 ~ 3
Ao TEMRER X, AR A 1L — AR AR 2, 40 Z 1A (multivoltine ) A9 /ML 7
R, — L TR IR (FEIORL) SR 20 (XU B WRE) 44 P A, oAb Ah 2 4n
— eI RS NIE IR A A I R I S W AR . AN AR L M XA A RO A
2 ORI AE 7K A7 2= PR AR A AR R B9 U, LA KoK IR AT BE A 55 ( Resh 1 Rosenberg,
1984 ) FIZE R PEDR A HUTT , P 22 WA ME S W) HAT 3 3 300, AT B 2y P sl A AN
FIZAF TS TR

RitH
PIGEAH DA AR A HLE AT L3 o 4 RINRER B - I8 & | B sl S O D0

O WA EEAE SR S (ARATRICAE TG s T LD, 2R RS A 2 AR IKIME” (Hynes ,1970)
@ “FRATE ARG S A 0 S TR AR T IR AT A B Y, EAR TR BT A 0 4 T sl S TR AR IR
f#)” (Hynes,1970)
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AT B SRR |

(deposit feeding and collecting) \FI £ M &, $ £ WG B B AT 2% 25 14 3 v 31 9%
BRI (B8 =5) o ISR E R sR 224K 90 sl o e 2 A~ B Aoz 10 J7 MK
PRCEZDRGK) HUs e B2 A MRS o Xe KBRS By 7 8O 3= & i, PR 1R SCA T8
TSR AP EZ AR (W 25.6 1Y) o BIEECE UKL AR Sh Y 7E L sl 40/ N DL
RLRER D ANWIA K R TR UK - RS B b 5 s )P AEH, EATEURR Y R m e &, siAe
PSRN R TUR LTI, T B £ A A — PRAA S B XA & 240 o 1) R 490 J5i (AL 25. 4
) o BB AR TUKAL 8 —E PEBh BT Fe s, LUR 36K | B0 TR B B A= 13 40 1
TR AR B o B T B LR R 0 O B RS AU s ik B R A ) BB A R
SO, W R R SR RE S U NSRS A B LR K A B B R AR Y Y T
R,

XA BRI BIR L B AT % AR /N PR R R T, XA A D BE 3 2
T ARWIEE . N, e &AW (E B ; B 25 - 3) 4h ik B B HCRIR b AR A 9 S5 i
JB KRR B B 2 i sh Ptk ) (Allan,1995) .

25.4 #iaRE ERSEAY

t

HET
TR AR A A R K AR, SR A 7 ) e e 1 DX ( L3RS 24 % 5 Kajak FlI
Hillbricht-Tlkowaska , 1972 ) . W2 (S RIS 2 , AR Wi 5% BEROR  IRGUAE 7 Tl
#2 ( Brinkhurst, 1974) o 7645 25 SCREHR TH kgl an o 8 7 415 2717 (Wetzel ,1983) |
RN H 3 A Rl B P = %%P@?nfi%o Wy 2y 12 Cupper littoral
zone ) $§ A 4R BIHEK AR ) (1 ZWR(E! ~ 1.5 m) ;¥ 12 (middle lit-
toral zone ) 8§ [l T Sk B A= TUK AP Kk B X3 45 7 4 F )2 (lower littoral zone 5§,
sublittoral zone ) 4§ FPFE 1Y T S B L A X ( L 10. 7 95)  fEAR K ZY, R AR
— R A A AT EE S A8 NIRRT B R T MR RIS (B 1 =5) o 5 DA 3l 04 ff s ok
&, W FHDLAR L SR (deposition boundary depth ) X 2 415 BEA T30 20 B O A1, X A 1S
DL VA T R 43 A AN O OB AURLURLDURUHT (UL 20. 2 37) o T3, 76 o 40 3 1l IX )
AT AR T B2 R B B 3 B /KR B2 51815 2 TR K X X Tk

M 20 40 30 AEARTF IR, K. Berg Fih i) [T T0F SCHT v 1 (F122 09— A BRI , 80 1Hi
1 =17.3 km® SFHEPKIE = 13.5 m) 9 RERMESh Y47 T K BIBFSE, Jonasson (1972 ) XiF X 371
TAEAT T G AT PR I Ak =2 [ 7 e B R Al by A7 1 R eI T

AU An ST AR , 26 7= e R K PR R A3 A A 500 Fh DL L AR S (1)
90% . HHZIA 30% IR AAERRAE Bl B SZ ORI LR Rl X LE AR
ZIEAHETE CEETE) 1Y, DUSHER A= A9 LA X5 Z MG . IRZFIR T 18 1
I Sh IR B B 1 S 4R AL 1) B A2 A, SO R A L B R T W B e . AE 20K
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TRSZ MR b B B 155 R OR B sy b, i — 2 R0 2 AT {00 i SIS 4 3 ) B9 A
( Eherenberg,1957 ;in Jénasson,1978)

TE25 8] S BT PR K AR AEAE (5 L3 vh B sl , KA Sh ) AR e 2, &
ISR FE K AARY) b A 16 78 & & A ALBT A DT rh . R 7 AR B AR il 9 5930 4 5 990
(EHED) , YrFh 4= 5 B R TERTR 1 m AR BEAT 56 BE 5 K DXl 3 (181 25 - 4) o T7E=S
[F1) S PR T A, K AR A B I TRAE P A R 2R A RO TTC AR 1) 5 300 P07 LA
Kot -ty s P ) i AR BORE TCRURE I8, ERAR AN 3 AL I sl W 1) A=A, G ST o 2l
T AR HA S0 AR Zh )

1 o= Bl T T I T T T T T T T
8 I 12 14 16 1815 2.0 2.5 30 20 40 60 B0 100 120

#1007 m™) %4 ftig DW-m ) e e
K25 -4 SLEFEFREH (WTA = 15 ha, FHOKIE =5. 8 m) HRAT S H) (KA v B 5 308 f) %%
JE AR SRR K TR 928 1 56 R DR S T A9 DU BRI (DBD; 45K 20 - 1) AYSE R
(ORI FUR BN iy S 43 S MUK 55 240 B0RE DX, TR R, OWIA oK A6 D s QK BT IX
(9.5 ~ 11 m) 1 EEDKAEL 5 H A Belk s ] (B Strayer, 1985)

TR R DAEESE AT AR S SR B IR sh Y L R B S I B A —
FREE AR TA DL A8 5 i, XA MLk B el B AR A= S 0 B 2 LY AR R
] 326 26 A 0 R A R A AFIRE ] i ()RR (70 B ) i B b (MRS 5 J5 A7 I 25 308 73 e A Sk 1
JE T ) o AT E YRR A Ok A L2 KR B TR AR P LA B AN L 2 1 SR
J8 30 H U R PR R R B B IR A AILBT o 7 ST T AR DA R At 32 XUTR R e Y TR
WA, AU R B BAR X RS RS R R EE R R B S M E R A
B, WA RIS A 7K T (Asellus ) F R BEIZS ) #0F ( I 25 = 3) , A KR AU G DL 0 BE 55 i D
(1L 25.6 95)

ERERSEYR R

T 5 M DU B MR T, ZE TR AR AE W S A A R, 2 A e A
R Z VIR E AL K 53 )2 DL RO IR A8 Ak . AU By #fA8 SE 5 RS T 2 X oA
HESh B L Wy 15 43 A5 59 5% 1 ( Rasmussen 1 Rowan, 1997 ), H4E 3L 00 78 | 2 KAK T
FHIX (epilimnetic depositional sites, ED ) ——T Y 578 HL5 F1 58 18 7K A= A8 9% X 38k, Jis
SN R B MR FRAKR IR W 2 52, L2 KAETCUTRR X AL sl i 20
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\ 25 4 | WIARA BESEAHY

JCAH DU BOR M, A AL AR 25 -5) o KRS BB K A TR B Xt DUAR Wy 1k
J A XU 20, KA MR AR T s #8 2 A T ek 1) A BB 4 gk fim i, DT 3R A1 38 3 90 AR
YR A ALY R R S TR . b RO TTORR DI B B IR R PRI R A 3
Yyr R LA S 2R A T R KA BT I B (HD 5 18] 25 -5) it £, 75 1
JZ A AT R TCRR DX, JPE A A= ) P i 14 i Jo e T RR B ) DR AR O B2 /0153 22, K Tl IR
2, WK 25 -6,

30—
.-:':; 20
=
e
=
=
B 10—
[y 4 Ih&H ru&m F K
LB B W LR SR HEY
(ED) {E‘UJ (HD) (HHN)

K25 -5 1Bl O, SE ) R BURAR S F X W ( + 1 SE) SRAE R HI G R
RAE AR TR CA LT &, TR TR A2 1 W 20,2 749) 2 5 2 ik (A AL &% 1A%, 7E 0T
R SZ BT, ARRAE R TE B2 KA CR2lF, /K 7 ) i 2 A R 2 KAl (IR (3 : Tukey 22
TEKRYE RN ED > EN H HD > HN; P <0.01, B H— RGN A E FRRAS Kl s N 7 i o
TEW S AZIEIEN , AVFIURRIX SAETIURRIXAFAE R ATA o) (51 A Rasmussen I Rowan,1997)

10—
8
&=
2_ I
0
yt
W

A DWm ™)
|

e 30 | | m— UUEULAEEE L
T TN
50 | _ : | | |
0.0 0.1 0.2 0.3 0.4 0.5 0.6
B I R e

E25-6 [13hTEMRASIOmEX, 32 H) BT IRM sh £ 9 i ( + 1SE) 5T R B 6
F (RERZE L3RR 18°C , N KR 6°C) [ i Sk T RS AL E . ML TR TR X A
PIBRRET . O KA & MR RKZE L AR g E oK 4 LLEGR BR)Z T 5 B DT IX ik 5
Qfe/MEYE B EAEIRIR)Z T 5 BRI IX 38 (JEUTRE , DI Bk AL o ] (5] A Rasmussen Fil Row-
an,1997)
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WP A B, b2 K AR DX 3 T 73 A1 7 25 070 ) ST 8K A AR ) 383 ) o X A
RELHIA P32 OR3P B /NS o ) 200 F) 1 583 A0 R B /K A AR ) A o A 384 A B KR A
WM R R AR TN 5 (8] 24 - 6) o JK AR AR B AR % A AR KR AR T, B v DLRE R (K
20 -2) , WA SRR A= M0l i T — A2 20 R0 £ 5 RONGE M, I X B2 KARDT
X TCAHES ) AW B T B2t T RE . RIBCREE B2 WRAB 0 A K 7 SOBORE I R LR
PRI e SR AP B 1) A W Y R4 90 T H. (Rasmussen Al Kalff,1987) .

UM P 55 7 R R AT 3h 4 A= W e ) S AR R S8 ) RUBE KT o TR B AR GE7K
PP DR A PE BT S KA AE B B 23 (R 225, T8 SRR B R U BEA B 21K, 1l
UL TS 7K R S AR W e AR (2. 22 R GE I 925 450 kB, AN TR R 58
BB E TR AL S SRR R, EN DR RM S A i B n SR (18125 -8) .

Rz 5 XELEY

LR Ay RN, A S ) i 6 S AR A ST S TR TE O (&1 25 -7) . K
A AR — 7 T AT A G Sl ) S (A 2, 55— T R T 6 B A A e SIS B ) 0
FEYRIR . K EIRIEShY) 202 /N R $E i Al B AR K AR B L IS (I Hyalel-
la) AR (HR35) K B E25(Cyr A1 Downing, 1988 ; Rasmussen ,1993) , 1A —LL)E |
WA T LAUE B K e i) B UKV A A B B, T i 1 PRl s ) T A R A K A
FE IR S A KR K b T B AT . K AR AR AR AL 0 P B 45 X6 TC A HE B i 2
P EENY . R, e B AR s BLRSEMWI T, K A A B SR T B e A R AR 1) 3 i T
1 Davies,1982) , KA D Pk SRR A, P B 132 ¢/m” FRER] 35 g/m” . 2%
— AR A TG, A 24, 10 XTI TS

- T s Arcsin(e A =1.57-0.75 2 SR 4y

L3 o4 P=0.91; SE 5 =0.082; n=61

£ 80

£

T 60—

L

-‘__i'i

= 40

2 25 -7 119 AR (n 4

B s KSR ) U 1 i DR T AT B

E 2 ik (> 200 pm) 9 1145 350

™ : KA ) ik B 56 3R (i B A
0 0.5 1.0 1.5 2.0 25 a0 HBEYIE S R B R R K XY

AR S R kg FWem ) BT ) (51 F Rasmussen, 1988)

DB R B A R T e 28 Bl A T A K A AR ) L B T A 0 2R ) A ) A 3 K A
T AT DA B4 A 2R (TR 30 s ) S04 [0 2 6 B A9 B 2 BTG i
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| 25. 4 | smR s B R S DY) |

WISh Y Sh 2B SR — B8 03 o VR e S i — 823, 77 7 5 W ) S BT 4% 437
W BB RS 0 R B, TESF 2RSSR, th B S ) rh Ay 94 F/NVRL T SE 2R 50
K, ETATETEA Y EEE Y b, FE[R — WA b I R A S T R L B i
IKIXZERIFZEH F 5 E &S 2L (I 23. 4 75 ; Kairesalo #1 Seppala, 1987 ; Lehtovaara #i1 Sar-
vola,1984) ,

log{LZB)=1.27+0.7 Uog{ M4 #a)-0.08 = 5 1 < b1
A 100 -
. L
i
1 o3k
T |letibin o’
30 ]
=
= L ]
=
= 104
E_t'
=
Jlf
% [
ET .
T T T T T T ; T
3 10 30 100

i sy A I B (g )
K125 -8 L] o Mg S )RR A A1 5 T LI P 4 52 2l R AV s W A Wy (LZB ) LA AR X 1] 3y
T MR A S AR B U AEL . [ 78 220 — R B2 0 B 17 22 R SR T AN S A 1Y
He—MRGE, BNHAL R e A B BB HE AR A BT R (e e 248 R AR 55 5 ) |, i
X SESE BRTEAL DT S REA A H 28 () RUSE B R (o SRR R R LR BRI T AR S48 T
Bt : OAF g T35 HLEE A BEIE SR ) S 565 18 e T AT 3 @87 S ) I A A 5 e 4 1 5 T 3l
122 SR DL B L AL . ] (i Rasmussen, 1988)

RIEEH

MULRR B, TRIRS A B0 JFE AT s W i S 7E TOARME AR IX (UL 20. 2 4%) o & R 1L
TH— B TR K B R AP & B, TR ORI A A ( <23 pum, IR I8
it IR & B (75% ~90% ) , I T IR Sh ¥4 /. 70w & IR KR T, A 1L
FIUREAE DUR 2 J2 1 23 Ak, n_E KR B A= 0 5 e sh 4 B P i 4 1D el )2 DURR B Ak
TARA SR EARA o i TR 2 B8 T 2 , X S 0 ) JE AT 3l 4 o 248 2 DR 0K 4 i 2> 837
KWL 15.7 35) Wi 2 KA AL AR AR I Y 42 B L 21y AR B2 AR R i HL 22
e R Hb A A A 26 = 5 B SRV 26 7= ) (Jonasson, 1972) o £ P42 (9 33 i Wi, B2 241K
PRSI S R (BT 15 9 ), fi Ak JE A7 3 100 A v T 2 o AR X 2852 20 1) R B JEAG 2l 49 ol
(20 F) L

BT LR A B PERR S CAnisg; DL 23. 9 747 ) |, TR AT B 48 K843 R AL AT i i 26
AR R TR, T2 2 DU T 2 (0 48 Jr IR B DT I 21 U RR 2 T 1938 26 09 12 (Jonas-
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son,1972) @,

AR LR IR 2 W, TR Il VR AR it B R /KT A B R i g i, (> R 20K
RIS 3 a WREEIA S 120 pg/L DL BB BETEAE )i o R XA ARfb a4 —J7 T ] fig
ST E E SR AT B TR N G B e, 53— T Tt U B K 2 J2E 0 R TR IR AR
KB G AT Z A ( Rasmussen Fi1 Kalff | 1987) o 78 HLECIIVA A0 58 v, i A7 FLAth— S8 5 252 1
R AR AR (=) WP EE () W (-) CFRESREREEZIL
(+) JKEE( ) ZAKIR( + )% (Rasmussen 1 Kalff | 1987) .

22 [KIZ U ( Chironomous antbracinus )

LI, AT 7 5 A 400 200 Y B e 8 AR 1) 370 8 X6 5 AV 2 1% 10 T A s ) 1)
FREHAEYRAELEW . 7R BB, 2R S H AR (WA 12 8) ¥E o2k
(77 A A2 2% B 48T L MO UTR) 1T o Jonasson (1972) fF H— IR 28 A5 v IESE T
WS TURE 5 75 e G ot 22 [ AR R B BRGE e (&1 25 - 9) o FEBCRUAEIIA TR K2
) R B A TC A HE S i B A e R AR A 5 DL, T AR 208 SR A LA SR M R
B EKINA T A 5T 2 1 R TR Y b i A% (Johnson et al, 1989 ; Lindegaad , 1994 ) .
TETURI U S SRR R PR DL T, 5 8 I AT 25 (8 2 A 1 id it 28 R4 14 ) 4k
R T} Welch et al  1988)

ST VR AR 22 EC R 008 A i ) 4 — B P AE  (H R 2K 25 (B ) ST 40 1 H
B —AFRI ATk, SRR K B & 4 ADBE, Z )5 A ALIRBT B, HE# PGS, 6 7
Ty HEIN b 2T AR T A AR (I 5e AR A S ) R B JS Rk i, FEREAE TS
BeZ 5, MEME S IO IE RN S K I ™ T R4S, DA G218 TR I AE K AR N 80 T 00
i,

ST AR 27 PR O 2 B S AR A Y AR (8125 -10) . AR FE
PR AL, A EE AR DU R I B B 0 e A HLUURE A FERE A i 40 w8, 38 mT LT
PEELAEAR AR IR AAUZ T 1 o 8 o VA A S0 00T, 44 IO A 460 — T U A0 T 422 30 B AR TR 1
KL, 55 A SR A8 B P V7 1) 9 2 5 A i UL 1 AR 7/, DT G 0% 5% 2
15T B X St R ORI JE A R 3 i S TR ) A P BT (L 16,2 45
TEARRVA e S0, 22 CQHR O S 3R 2 TURR Y B B 3, AT TH b A B 3R] 5, ATTORR ) 35 1
WCEE WITICRE (R e 2 S ORI 0T . WCHE B WD, 38 IS0 ST A DU AR ) 3R T 43 WA e Y - T e
T, R I 0 285 o S P 0 A B 7R £ (Jonasson , 1972) , A ISCA R HA e 564k, I
Sy FT RV HAR B AN TE R T IE R AR TR A = 1Y S A% (Johnson et al ,1989) , HiAt
FEWON F= 22 B0 (4N Procladius spp. ) , BT EZAETTRYIR KR E .

©  TEF M — D WIA B TRAK X BFFE R b R A o i R 2 i SR SRR K SR 7R B b LS, 5
M SRR Y2k 2 5 425 (Goedkoop Al Johnson ,1996) , MR AIF ST 45 45 1 36 AR 9 v , 2k R AE A0 1 4R
(29680 000 m*) , Ly hk 54 7 1 )y TR AR 34 (Strayer,1985)
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|25.4

25 B e
2.0
%
P I.-\S_'
£
=
E 1.0 -
0.5 =
0 - =
s i N A
-
[ -
= B
g
& 45\?%
oAl . _
18 i 4k RyEHNE | -]-‘i*ft.
104 KEAERE | g ) T o
g: ] ‘ T e L) '
® o] Y L MG
| v TR T b I T
0.1 —
1 —~ i .~
o3 T T T T T T T T T T T T T T T T T
5H&H 7TH 98 |1]H||H|!J-i”‘] 2H 38 44 5H 6H 7H &4 98 lﬂHIIHqulH 2H 3H 44 5H &H
1960 1961 1962

125 -9 3o S U] (a5 9% ) DA 4 IR AR 0 A K BER M AR AL [ SR I0AE 1 ~2 4R PN (HLk
TARSEM) 227 4 AW, BE RV AL I P Ak, AR PR T BE0E . 7E50 1 4R BRI 0] B 4
B2, PRUREY) A 0 o AR AR IR U E RO EE RS (4 H) SRR (8 A) AUEA
R e, Bkt T o, & F AR AR ORI R I g 48 T S 2 00 J2 I 18] AR O 2, BRAE )
B A L A RAGZ (15 -9) o sl B RS LB AI o ] (A Jonasson,
1978)

SRS SET A0 RV AL W PRI T oA AR 4 (8 25 - 10) o CREA7 il
LSRR K AR B &, AR — JO B HES W AR O AR 2™ g (UL 23. 13
193 Benke, 1984 ) . JCAFAHESD P RO E A= W) BEAEFEAF R BOR BUAR BRI 3l X R TCH HESI )
R R (GRS i) AR 1 BET AR K PR AR AR R SR A AR RO AR Rl 3 Y 45
(F25-1,K25-11),
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20 - Bk s WEKE g 100
AL R BI ‘A2 R B2 '

4R e FWm™)

61 8A 10A127 2 48 6/ 8/ 10A12/ 2/ 48
1954 1955 1956
25 =10 PRA LTI (1954—1956 ) )T J2= i K 222 [QRR 3800~ 149 5 2 5 e A ) kBl 2
TS B BTSN T B 5 R G HhZRIET (MR N 1 AR SR A 7R o AL A2 FORHE UM AF A fiy
JEL B A R AR AR B PR AU T A o B B2 37 £ 20 43 WA A £ 45 AL, 00 ph K R A 2= 1k
FENRIE LAY o) (BCA Jonasson, 1972)

£25-1 AEXFBBMRRBEE S M ESHBNES N RTE(FSRNBERRTE
EEFHWES ) ROETLE (2 DW/m') (8, 70 R T ERBUENERTULRR(S)

AR
ZH
1954—1956 1956—1958 1958—1960
) ARt /b= 0.6 0.4 0.7
HEH 21 14 41
TR 7(33%) 8(57% ) 22(54% )
IR 15 6 20

PERIARVR . 7 H Jonasson, 1972,

A I 00 3R 1) 22 QA% IR 73 ST B 51 2 ~ 3 mg O,/L I, A5 RE A5 4 o ) A7 AT
VAR SR T3 K DU A0 R A A B TR T PR AR (L 157 75) o IR
BR AR 2 S AR R R ORI, 7 58 A SR AU AT — P O HRCREAF TG 2 ~ 5 J] (Ham-
burger et al,2000) , 75 Hrint M, A 20 a2 50 4RAQLRIR, BT Gl S I A I 9] 2 22 45
1A H(ES =9) NI, 22 Bk 0 BE A L ORAR BRI S AN e sk S0 1 2L
FEMCR RN RE R AR (B 25 = 11) o SRTIT, XA A M T80 725 14 8 R AR 0 T A — 4>
WS REAT R R MK IR, T Z A AT I SR B 4 S A FER 3 ~ 6 Ji, A FIRA
SERPNER . RIPUXME IS , 22 FQFR B0 00 ~F B2 5 1V A= 9 A OR M 3% i ( Dinsmore Al
Prepas,1997) . i TULRRIZEAL SET-REE LA R EER (ARSI R T
SEET 1 TS TR R L (5115 o, {1 218 P4 £ 540 P (] IR AR 2 3

T AR ST R A A R ARGy AN [l 3 LSO [RI R 2R B A AN TR, R JES ARG Sl )
AR LA E AN TR 21 AN TR AR AR AR AR R
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BWREHRES

50
40
30

20+

Lol JNM LW

0 O O 5 O
1933 1935 l'}54 1958 1962 1966 1970 1982

25 -11  CHrim IR 22 R RR IS 3 1) A7 B A8 A1 10 (1932—1995) [ Eg ?—ZEEIJH“E’JEWT
BEERR ., T )21 138 Cupper hypolimnion ) , #2104l B4 () A= Ay JA A g —4F (—1b) s —4EA W
AR (AR R Bl 4R 0 R IS T , $ IS0l s A A ST R B4R (214K o ] (51 A Lindegaard et
al,1997)

F N0 m )

25.5 HESHEEH

TEHADIRES SRS B IR, VeI AT A (AT ) S e st (R 73000 ) 3t
ﬂﬂ%m?f@ﬁl%ﬁ’]ﬁﬂﬁi%i S, TERTE I S FRAAEY” (1970—1985) , R

TR VEFIRZ 2Rk SGHE . Hall 25 (1970) X ILHEFT T 5 00 48 R W O 5% , A 1738 1ot

%&‘ﬂﬁ’]ﬁiﬁﬂ’]ﬂﬁﬁ%?(ﬁ; SRR, BV L E S T AN [ e I 3R A 3 4

RS REE SRR . SRS T LA F 38 45 5 SE IR BT ( Kajak Al Rybak, 1966 ;
Hanson il Peters, 1984 , {H & 8L/~ F2 45 4 A 000 A 201490 2 400 o 76 S [ 5 4 ) 25 4k
()43 (14% ~57% ) ( Rasmussen 1 Kalff, 1987 ) , i Ho il o 25k 45 7248 47 10 2 % 7 715
oo PRI, ZEARPTIE 15 % 1 ] (exposure) 57K T (B4 ) I ([ 25 - 8, Rasmussen,
1988) , JEF B S AR A 201 25 3 56 7 3 /K ST 800 T ST 1 JE A 20 00 7 40 e 1) 2 B A
R TSR B L , £V VR D BEVE A A 5 2 T 1 TR M R N A
(), 3 A2 B B B A 5 8 T A S 3 DR X RS A S S T T S ok 4 R B 4 A
etk WA A B AR (D 5%

KA AN R ZREA B S SR MR A E Y. AR, W
e 1 28 0 B P 2 L 2, QA S R R e B B e £ 2 2 )
75% o 5P RIS AR S8, S 1 el £ o B LU Bk £ (1B 25 - 12)
0 R DR £ 2 5 1 ) A MR £ AR A A 2 A 2
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100 ~
HEHR £
o I"- (1Bt
75 - SHBEL AL
-\Ql“
-:;.E:‘ e
=
50
= o I8
#
& Himtn e
B 25-
&= e JoTF#%
PR g e
gkt S T
) L Midie fi ]
¢ " " lbﬁ.':k i :
] | | 1 ]
0 25 50 75 100

T R S S0 o L

K25 -12 BT SCHRAYILSE 15 Fp
R i o A [ 1B B R El
(22 i T ) T A Bl ) ( AR AR
N WA EEAE, iR
JRG AT Bl 0 B3 P BT O Y G B n
R T 100% , & a2 L
BHO R F A YA TR S Y
() TR . i b B 2 U A
K, B B S AN Tl 0 98 £ ) I 45 4
2= 5% . ] ( Vadebomcoeur FiI Vander
Zanden , R K& FEHAE)

R (AT IN) S B el AE TR sh P W 2540 5 ARl (36 25 - 2) , kT3¢
W B EE A S A R, O E S5 b b R B G HE h W R S X B — Bk
(Mittelbach , 1988 ; Mallory et al,1994) , /INAEUEAE 1 TG #E 2 4 78 K 22 205100 h i P 3448
AR B B R IR A 25 2R (Strayer, 1991) o AT, BF b2 ] S 6t 6 W, JICA £k
1 28 1A B CH A A ) 1Y) %35 BE A B RS2 ) ( Andersson et al ,1978)  SKTMT, 5 285 A%}
TR BN IS/ INEEL L 52 M A L, 1028868 JRATE A 1 R/ NI ) S A G /NS 22 3 il B AR
Y 5K AR IR S A 1 3T 2047 (Strayer, 1991)

F25-2 BEWNKERMEHYNER/NHZIE
(RP“LER"EREREIM FHEEEEFEENSTERMBESIL,)

NS AP A
I (SE I, B RARIM ) WK FH 1 23%
FTAE (S, BRI ) I 49%
ANV OISR RIS A ) T fifi 58%
ROl (I 22) R a2 79%
Wk (L[, AHLM) i R BH £ ly smaller”
—IHARIA (SE [, BRI ) TR AKFIE 16(=)
—_

PRSI ; Strayer, 1991,

JEAT B4 P A2 7 3 AN IR £ 288 8 4 2 i 408 G, a2 DR HC A IG5 A sl 4 LA B 5% 2K A i
IR L5 085 58 A T 0 2K, 5 AR JERATG 3 W O il B L AR D 2 BN R A R A EA,
HAE T REBARAG (225 =35 0. 26.9 1Y) o KM (VK& SRR =2 m) , FZ A4
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|25.6 | BERa . s |

BB I — TP ORI AR R TR KIS | B R 47l £ P o I8y L 7 3 P o 22 58 40y 1 7 R TR AT
S i T 87% B4 ( Lindegaard ,1994) o A1, 7K A B HORIE T 1 fifi b g™
A I R AR R G 7= AR G (181 23 - 20 5 Strayer Al Likens,1986) .

®25-3 JLAV#ER KRB RN £ IR THE 2 P8 o — AR,
HAOPBOMERAZET 100% (1 g C =10 keal) o ND F/m A % . |

A s A RERL AR T A0 /%
LREERIN /(g G ot EES 5%
wea)  mamn me mn o
% SRR T (R 1) 0.4 72 27 2 ND
W+ PRAREA SR T8 (AR ) 1.2 25 ~28 70 2 3
TRHLAT i ( RS ) 1.3 22 42 — ND
ELFEARMI ( 2 ) 1.3 46 19 4 ND
CUHEZER] (55 =2) 1.9 50 40 — 6
B (&) 7.0 80 15 — 25
K (VK ) 21.0 5~52 43 9 48

BRI IR  Strayer, 1991 ,

25.6 BISMADL:CH#EM

W 0 Dreissena spp. ) J&— /NI L HE R A TG TE VK ST B0 1 A P vh KR
R EELG: 5 SR X (1 - 5, 00T 08 D s 32 T i , B 0 G L T 200 4 P 14 4 51 Ik
Y e 5 P , 4 1 B R 0 B o A T 43, 7 KRR A K L 2
HEAE TR KR L3 T TR £ 5 A A B 7 T 9 T b AT .

120 HH4 80 4EA%, BE 53 UL (D. polymorpba) 15 HARE ) 450 01 ( D. bugensis)
IS AT (AR M HE TR AR A7 A ) T ZE R KT 60 BETD I,
BRI ITAT FCWIIEE ARSI K0, 4oL 00 57000 155 7 7 LRI, T DR PR A ) L
AT SRMER 22 BT 5 MBI TE PN b TS U A4 . TR DL 400 (T
Zh1301, K 80 ~200 pm ) 7EHRAKRE ARSI, DR AT (S0 PRI A 0 , 2E 90 ] ]
BB K RN 2 (4 . 40 PRAEASAENL B s DRHTR 0 /K A P A BE B35 4, 7 1—9 1A
SERR T RIE BN A R OB s MR ) 46 T —— L 45 R HO o, DA
B RE AR, R R 22 S IFR OB, I 01 D REAEA XA B 1 VLB L
SEHERUTILR . TN BRI A (R T S ANk 7, DR B TR IR 2K A |
SNSRI b0 BETDIATL 1 AR R, A LK AHE (Strayer, 1999)

S T TG UL B2 LI 3 ~ 5 41, £ A 2 A T 4G BEAE, 41 A R
AR50 235 F7 TR (Sprung , 1990) o BLAEAL 3 Bh 2 50 o 6 0o S DUAE £ 35 1
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%25 % | B |

KRS R GEIIRER T, 177K B8 P DU B DGV 5 i DL A4 £ 3, DA kg 33E 5 0tz DL i L it
SRFES KA B, HLEO A B A Wy S 4 (A5 5 2 AT DA B, DA i A8 T R

T DUAE 100 Z24F i AR BRI o 350 55 75 350 11X, {H 33 26 4 X% 6 D =F B2 45 7 T (%) 50080
A FR AN JE LA SR W -Tb SE U 1) i DL 80 15 2 DR B U B A 9 £ AR5 i 45 DR 2% T e ¢
TR SR, PN DA R R S BE R i A ) G AT 5 oK 10 05 H) IR RCA R K
2250 WA, WU DL R = BE A5 A It 56 U A <7 i) 2 S0 R ke 0000 4 1 L 7E ] — B i 2
Ju. [ P ( Mellina ] Rasmussen,1994)

Tt DL EAP AR 207 R 38 A O v i e S e =2 Ak A BT it e g 2 0 it
Jio VEUWAERG NI EERR 1 32 SR BRI A1 , i 32 BE 5T LA KK A4 oA ] 5 PR 25 A BR 1) (10 ~
20 mg/L) , v 1A A A T DL SE YT JR ( Mellina 1 Rasmussen, 1994) o X 7] 04 ] 494
FRORE G I, MK 10 ~ 20 m (TR 4 Tt i) ) R X3k, Oy DA A2 90 b 5 e v Ml ( A%
100 ~500 wm) FAFEH 1500 ~32 500 4~/m’ ( Berkman et al,1998) ,

4 IR PIRPIG DR KI5 I b KA I, RGN MR VR 450 5 RE i s ik
B UE , FERE R AR T AR W e R B R A= 1 o T DUAS AL R 2o £ 2 52 i)
TEUFAEY) , 1T LR L 5 PR Sl ) 56 4 i 28 55 AN T A5 B W T A e B i S ) L 36 T L)
R JEA S N IETY 448 (Johannsson et al ,2000 ) 5% {84 T 735 444 M 6] 422 5%
M B E Y . 1993—1994 , 4 5E Ey ik D1 FE RS TSR] (5, T0] 111 3R 7K X0 2 7 e 420 1)
A (2R a) MAZHT P24 30 we/L T RERIAZ 5 pg/L, Horb IR DU % 2 sk
/DHYEL S 85% ( Caraco et al ,1997)

‘7%7@*']?@3%%)‘1 (Y SE R B, HEIF I £ ) I 45 4 © DR R i A ) A ) i 5 RV )
GAET" 0T BT S AR ) Az 77 7 B AT 5 248 Xt i 2 U AR K b 185 o, 3k 2 a8 W
B R it/ BRI BOK XY R AR o T DUARS ARG T % 3 446 T 17 il B[R] A
K, INTTSE N T DUKAE ) 5 R BB 35 oAl TR P2 5 782 585 T AR ( Skubinna et al ,1995) .

X G0 it 2 ) (B T 2 SR ) FRRC AW 0 ) TR 9 2 7 7 (R R X o M BT A 1 O
W], 1993 4ELE EL G DIFEAR 0 2 A8 I , 7 Ui sh W A 17 e 5 IS A U 40 A 7 v 1) T ko
VIR K R 15%  HAB I 38 gy A sh i oT ik, BRI TR DL AR B Bcdis L (2
Wt 1993 AR PGS A ISP (9 A P (351 ¢ FW/m’ 7% ) 5 1979 4E AR AT B (7 ¢
FW/m* |+ BRI EAE ) 47 LA, 1T A& B AV 3h 4 00 A8 4 i R HL A R R B v
14 AR AR AR A HAE I, T T DL A ST A= 7 v 1) BTRR83A 90% (Johannsson et al,2000)

W HBTE 8915 BokE 6 IR I A G LLAE B4R 0 LA E W sh B i Rh 2 £ 4
PERA . (H AR %9[‘@ N ARFEEMELD, L5 NREFERY S,
F TR AN B3 A M (A, ), DT A 1 T DL %) A A7 52 30 gl . S 55 5 1 A Y
W] BR T A HuIEG DLA1 (Stewart et al 1998 ) , AR I U1 Ry AT TCHFHE B4 S 5 A IR 2 v
A sh 4R 15 A Y B B, DRI 1ok A 2 5 IRFEM A HLUBURL Y B it 45
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|25.7 | mmam SR

PESG TG UL R 2 M e JNRIE B e RIS LUK o BUR—LERRERY
PR RCRE E , (H B — P B 5 R S BN Tih DL A 0 58 Ry 8 4 il ( Strayer, 1999) o B
ThI DL ARSI R e 2 S TC S ME S M A 7 MOK = sh W i B e 45 2 IR A= 0, DA T 488
PRI S BB e R A P BV (0 28 2 B o 7 TR S At —2e 377, i DU AR X
WK X A A i S e — > BT BR3P S L2 G A (R AL

25.7 [RWEENMSRER
PSSR R, 5 ORBTRWE S A LL , EROK A T R Sh 4 7 T ME s A 7
AR FHN B B B 15 22 (3R 25 - 4) HBER T /K RAE I B Bl T 1 e IR A S i
It , Bk R G b DU R RS BRI ER A FUAE PU R .l T TR 4 A HLBURL AR ¥
KRR PR 3 figt o TR , PRI R 0 SR, M R RE R I CRR IR T . LA, a3 8 IR Aok
TR PP R B0 Sl ) ARG B B i A2 A P A ) AR ik ) 0 s ) P £ 28 1
wm(E23-16),
TE & BRI ZNA T, S A BRI BB R R (3R 25 - 4) ik i3t
HH R BT Sh W e 42 W A A Sl W A 7 v ) B SR R IA R 2515 B R K 1 28 S PR T
ati, WAL S E IR KT E T DU IR S R SR AR S Fp St . 5 2R AR, T
Eﬁ/ﬁﬂ{ﬂqjﬁﬁjt%”fmﬂ%ﬂ?W'ﬁ/%()ﬁ?*ﬁ%élzfgzwﬁ(fkhmov 1982) hAFFERRARAL , X
RE J2 XA PR TH9TA 1) AN [ A7 AR S5 22 8] B AR R )

R25-4 WIAPKEEZHIM SRR EF BT [0 A 8= LA WEA PR 8 E 2
R . O/KGEE BE R — A REARAH LI (I G 3 4 5 77 30 s W 58l s @B ik 5 B IR 1 K AR G
SR A B ) A 7 5 PR e s A 7 o I3 s SRR 31 15 1748 3 490 A= 7 ) AR o o S ] Rt —
AR ) KR A S U D AR 30 (AT R fe 20 OS2 . A LB Aok A 22 -7 ]

, . A A s/

—— 4 ngf@ AL A RO E 50 (ikizhy +

KB/ m T ST 3 KEEHE TR/
Y ) %
FRIF s (£ ) «<1 26% 0.8 7 90
LEVSSUQ)IE 9N 2 110 0.9 32 77
KW (VKE) 2 330% 1.3 6 82
FE 5 (F122) 2 — — — 86
BERHK e (5522 4 280 7 6% 46
BE (L) 6 49 5 127 71
ARGIQE T ) 7 140 7 1.4 17
ISTEFN (R E) 8 12 4 6% 60
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%25 % | B |

, N A s/

——— FAy fgﬂi@ (@ﬁm%%Aiwﬁﬁﬁ)(Fm@%+

AR Ly KM RURRT PRSI/
Y W) %
AR AR () 11 260 21 2 9
Y (FFE7) 12 160? 7 6 46
ELHEAE ] (25 22) 14 60 12 3@ 20
KRR (AR Z ) 32 260 22 1 4
A% FLAERLN (VK iS) 34 — — — 32

@ WIGEF= 5 HM R AR E K T BB

@ HAEKERS,

@ HNBH AR

@ KAKNIShY) 5 —Lerh B HEZh Y o

® IR Z 40 sh )

PRI . B A Strayer Fl Likens, 1986 ; Lindegaad , 1994,

RENJEREh Y 028 (18] 25 — 12) FHoK & B4 sl a] 4 0 B 2L sk I, Rk, £6 36 1
IR AT ARG JEAP A= 0 68 /N3 A1 LA [R) R A AR 28 (I 26. 9 747) o SR, RETR
TrTHRA (W 22.9 75) , RAVRHW S H (LA SR B PR S 4 ) %42 i) 2 G0 8 MR A8 B0 Tk
FREAR, X5 25 22— WA RO 45 AN — B, 7R EUAELE] (FT) , 2213 3/4(72% ) B
WA IR A AT, 24 20% ok A RALFRTF S0, RA 6% & A KRB Fh LAl sh 4 (35 25 -
5) o TEGEHI(SEIE) , GO A0 R X TR RE L T3S 1Y) B MR AR X ZEAIR— 2L (59% ) , vh Al
(27% ) 5 RBLERZH Y (14% ) B STHR AR L8 . SR, B AL ORI SE A I 25
JUEE g /NS [ JURE R[] ZRATH 08 LI 45 2R 422 B9 T3 R B B A 45403 1) 208 R eI, BT 4%

LB IR 2 BV IR AR A 52

R25-5 REFRCEEMW(FL,LE-ERER, FHKR=14m)EENVSRE(E: 28NS E
Bt (40 g C=1K)) AEMMAR, i VENRENREBESHSHEM, RERFARK
TEMFARNATE RN R FSREERUARFRORBEZILGIT BRI BN RGN EEM
HOMERAEEETE;QUHELRNBARSS  MAXEMRANREEEER.)

= 4
=55

P4 iy Hh A (0
B Jt
(gCom= - fm 5)/(g C - jmtﬂ
/% 5/ %
a™') m?Z-al)
A RA LY 62 63 T U 20 B T 47 37
TF WA v A e 27 28 T ST 17 14
AR A 9 9 DUFL) 20 B I 14 11
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a ) /% e ah) /%

R B B R 5 4

T 2 1

ol 2k << <«<1

AR Y <«<1 <«<1

DU 8 6

JK i 35 27

Bt 98 100 128 100

PRSI . 2 [ Sarvala 25,1981,

AEER

o JRAR B M AR AN X 2y AR AR 3 4 (> 1000 wm) A B KR AR 35 47 (400 ~
1000 pum) | o B AR 3 47 (100 ~400 ) DLE AR AR 25 47 ( <100 wm) o 5 K AR AR
A RAK R L, T ARA R AR S D R R

o KRB MAHELUANEMRE®RY, SHAREAES W (Fha ) M, K
A 50 4 B FF R AR AT A E o

o RIEFMMMEFEE FE HEEME R A AL AW B RF &E, BB
B IR A E R AR B AR IR R, T AR R K 9 R K K TUAR A R R AR

o BH MMM AKEMUEM ST, RANARRNERG I, VRAE
FYPREEHRETRARRANGELZ M, A RE YR 2 R ERET — &
Ry, B, KEMBERAAEAEMCARKEIDENERS IHFEFEERAFE
FEAE o

o TAEMBME &KW AEFH(NE26 F) 7 URELFE MEFEKARKMW
T BN 5 k4 B A B S R AT, T AR T AR R A R

° TRAGKZE,KME WM ENES £ A MRS (B3 AF) B3 Ap ¥ S+
B, 48 T A K R A R AR R 2 TR

o AARMEHAMWHELEF AMAEIEAFERT RENMURKE LA . &
B R

o ABET AR AAKM KRB AN, BN RE LA Wi £ b AR
LR o

* ARKAJMBMZ —Z EBAERGNARM LT R b R2ED, AXHER
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%25 % | B |

GH ABREINAERLG KB F WS EMERL LTI P SRS, T T 549 0
ERARGF EhSE . BRI RWRES R =T #2H X —AE,

* AXBRWEHM(GABF BN AERPIERYNELLEE RKEHET, K
Z, ok EXEGRABAREHDUANEAN ST EOH A FERFEELNAT
A

4o
=
Joul
¥
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26.1 5|7

IR S R G I EZ BRI e R G KA AR, O H RA R S 2 o
PrfE, PRI A2 B AT OGTE o SR, AAT X 28 MBI EAR KRR B A4S B AE W Rk
A0 SR AR S SR 2 8] A R (0 26 5 R E S R Z I R R, T
7 T BRIAT 8 RIS W T 7 i HAIE S A SR TSR e 7 T ok o B o, AT 2 3t
— S8 FLUA B R A BT (B S A A T SRR Bl 28, DTG 5 At £ ST 5 A B T T 2 14 HL
MBBTFERE RS TToR o HUK AR PR sV IR SN 75, AR Y 228 B REUR K AL RHOF
TAFFRGE . — B &, MRS rarBii , A= W (7 B Rl (142 -4)
HA s, R, B3 2RSSR ZEAN R R B A FIBOR , T L 75 ZEMAS [R] 4 i
[A]RUBE (JLAFZE L4 ) AR 4 2 18] RURE CREAN BT AN L 8842 A i A0 8t /K T3 ) A T ik
Fo AIUL, AT 25 [A] N BE LR 2R WA - R I R i AR R A 2

AR T, AT K& S BRAT 22 0 10 AT LABRAR A, A BRIV i 28 3l
KB B2 E AR HKAESRG, AKEHEREARKESRGE RGN, A
i, e B R KB XK B G HE S ) R £ 2 1) = B R A A5 140 7 A A HL B B2
IR

BRAREWAEF

19 22 oy (0 2R HF I M B W Y S RIS Mo A i 588 A0 ) Ji 3 d0 2 A= )~ 7 1
AEEREBTSE , Jm A PR 02877 (Ichthyology ) o S WFFE IR A T s ¥y ¢, e ) = 2 x4
PRFHE RIS 5 A AT i I, A R A B AR R AR I %5 B, B9
YR A P B RIS AT MR R AT T, 19 THHZEOR 2 20 20
W1, T S N Bl ZK Sl S T 3, 0 BA BB 22 DA B e i i RE Rl P L G 4 H R ™ o
1, #0285 A A SR AT 78 2 T IR T S AT A Pk B9 B F T 5, IRl Bk (fisheries
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%26 % | &%A0AH |

science) B IGIEA: o 33X [ T27ROCIE (2 dn o) 45 LR J B2 R AN (B B8 (stock ) , AR
SE SO BAT AR 2 [ A= 450 HL T ABE AL AS BC A MR R S & o BRI, ol B4 Bir e T
SR XA X GRS | A ] SR AS AR e A i DL RO © AR RIS 38 o SR A T
7. BUNR BB ARAGECE T Rkl 2036 s Ja Fl E AR IR H AR 1A &
2RI B WO R o TXSERR T T AR BI04 T B 5385 A B T 7 R R R 2= 3 1T (3
YrrE A ) A 2L X (Magnuson , 1991) o B A 25274045 102841 2527 (fish. ecology ) i %
Ji& 7 20 201 30 5 40 45 L, Sheaall T i B Bhid BN 2 i A AR K

R R W F RS IIR 2 R Z R 38 5 G AR A B, A A AT 4351
IR TASF AR F s , AR a] 28 [ A2 R 58 (UL 2.6 4Y) o AR S22 50
] TAVEREY , =2 R A B R AR R 2 A8 S A Z [l AR B G 2R o Ml 2 K A
o FHITTTAS S BB A5 1 £ B8 S A, SR R AR R K P R 3, T A= M)V 2 K W i 5
X G S/ INBLAE ) 3 e W) ) A 1 B[] DAL/ NS 1) USRI AN S5 5 Al AT T— PR AN/ 11 225 ) RS
(mL L m?) Fes ] ROBE (JL/NIE JLR) SEFTRERIERFZE (B 1 -1, 1 -2) . At 207
L& b, 2800 2 5B 2 R B RS (AR S R G0 ) R /N U IR ST i 3 Lo 3 3
AT A2 G S BT I B T TR WA T U B b 25 B SRR A K AR TS SR T
o W4 ARG i B R B R G  BOR B Z 1 A 3 A AT 7
T PIRISE o SR, Yell AR 25 (4 A 5 5 0 B IE 2 (B LR () — S8 43 B ATE SR AP A

A [E PRI 5 W 8 %4 (The International Association for Theoretical and Applied
Limnology , SIL) 137, T 1922 4= (L 2.2 745) , BARH A A b & “ B 5 Hix 2
ISR R 55, R BN 0 A 92 B KRR I A 3 — 85 Z L, R 437K S
R IKIG YA R MRS R USARZ Wl 2 RN T 22, DAERE 4 52
WAL BRSO R R RS B2 B 7R SIL 25 BRI S R
10% ~15% J2A43 K A2 1) (Northeote, 1988 ) T £ [ b 25 44 BRI S WIE) b, A G A
RS i o5 LA B D R AT & R A X 18 SO LT Hh S — AN 7 I—— 2 0 M AT
IO R E SRR AP RRE I

EFRER AL LA /K- 52 ) €0 28 A 77 B AR V& 45 4, B80T 48 Fi 7K FR 58 1 A Tk
IR BX — i, 7EIT SO 4[], Ul 27 Z RIS LE X AR ) 8 77 (B ) T fmf 52 ni vt 7= o ( ¥ 4R
) PRV A 7 i R B T 4 AR R B 13k A, Sk ok , £ 2 e ik Ve R 1 4
A TCH HE S AHA £ 288 5 42 5 ) A 8 R SR MR I A i FI e it . kS
I T L A 4 B DR AR U0 50 0 R RS G T A s 40 LA B 3R SR G SR VAR DL e 4 12 55
T2 J 522 00 3 SIS A 40 B v 19 2 S AP (DL 23. 7 451 25.5 95) ¢

26.2 FhEMNYFEE

B EES

TN REKIRZAT 11 000 Fhfa 2k, gk s 4 28] LU g3 R3S — 24 0, — & Jo il
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| 26. 2 | TR |

(—/NaRIr 828 ) o AU It — 2070 o oA R B 2R A B0 £ (A e R s £a) A
HAT OB HR A RE At (R ZHORNSE) o TERE - S, 7 40 1) £ 282 9 2 S I G T
8 < phy 2D B SS 2 R0 i 1 (il #6037 20 ) FLEAT 00 5 ) £ 28 (R B R 49 ) o R £ T 49
SRR s G LR i (Teleostei) 7 b7 (26 —1,18126 -2) . INBfiZK iR 2y
94% (R IR T IR H EATEAT BRI R T R 8, Horp  BE H #1282
3000 Ffr, B3I H 2624 1950 Fir, 6598 F #1224 950 b, 1/ 64 il 4 s DX ) B £ LR
25 M IX 11 22 it} #1288

A PH 23 R PR ) it A 5 A v L AFR 8 38 A v, Sk el X 3 £ S S0 1
SRR B (L 15,7 7)o —SEJi i A ml DU R T i e e v B i 522 i
73— SRR L 28 AT DUAE S K H U 5 ) $R5E Hh A 77 (Lowe-McConnell ,1982) o K73

P26 -1 Sk [ SR R AT 2R 50 R ) g A i i o £ 25 [ (DR i (Hypostomus , 1 6 ) 5
@it ( Cyprinus , ] A F) ; QAL ( Potamotrygon ) ; @[ fifi ( Perca , EIF T SE W BRI KB ) s &M
fifi ( Lates , AW ) ; @5 (Labeo ,AEY , W ) s @HL e 16 ( Osteoglossum , B 5 W) 5 @ A BH 1 ( Lepomis , b
FW) s @fE L (Salmo, A ) ; OB TF%( Clarias, JEI) ; DF £ ( Esox , K HKBE AL SEM ) 5 @57
& 1% £ ( Pseudoplatystoma , 5 3E M) o ] (Welcomme , 1985 ; Trautman , 1957 ; Lowe-McConnell ,1975)
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iy (UL ]
BI26 -2 DUSE b Oom] ) 48 26— 5 58 L v B AE 4L ( Oreochromis mossambicus , T .8} ) 2y ] JE& 713
1 ATE SRR B SE TR AR i I o [ A Se B B 2R B 2 AV EE (18126 - 1) o fERA RIS F2E
— R ABE AR HE AR S K19 90% A4 o ] ( H Ricker,1968)

R £ O AR A S B TEA T Ry M AT AN TR] < 2K P A B B 4 ~ 7 mg/L B AT TR
PEATIE R BT e Ry AR AR 1585 Bl 5 2SI T W Pl BT BE 7R 52 B9 B AR TR e 4 B I, 28t s AE T
(W57 75) o BRI, 25 FhAE TG TEARMGE AR b IX A 0,28 | Fiy TS50 R AR 33 Mgk, B4
T (AR ) 7T 25 A i A A S i R 2K (SRR A JUJEK ) R AT I I 114 i
(Kramer #I McClure 1982 ; Welcomme , 1985 ) , I 45: & it X /D Eu i Bl 25 ) G ar{UCE 1 48,
BT B AT AR ) 1t I SR P R S TR, BEACOR I I T BRIt . 7E AR, W
K I i e ( Carassius carassius ) — RS2 2 BRI 16, BAT T R At 4 A Dt 4 1
AEFR, 0 b BAT PRAEIEI RE 1, I B st S mifs LA 77

MPEE

ARG HABRE A, Do W0 Rh 5 B2 0 K 7 BERIF I RO i A8 AT ek s (UL 2. 6
) o MWARBKRJETR Wb Bl 22 02 1 AR 88 TR I, 6 2 445 132 AR 4 o 2 1) T
= M8/ (Barbour F1 Brown, 1974) . [AlFE7E 43k RUEE |, £ W) b i) £t B 4 i ok v AR
AYIG RGN (] 26 =3) A TR FERY 25 [ REE T, s i ARV 0 4 B ey 22 3y,
R VI 5 26 B AR A X W R B AR R . HB, X — S50 2 TR TR R 3 X Y
TIPSR TRt VE 22 /NGB s R B R ey U R 2 AR, DR A
TA) 3L AT AR M (VPR ) A5 2R AL, AR R U S AR G2 AR b, U A ) T A I
AR PR AL T R R 2R B ) R B AR RN 25 5 4 g, A AE T R el £ 2R S T 4
2N RERVE B AR SR B TR S D B BRI R 2 s 2 AR DA IR
ARH (VL) o DRk, S — 15170 HLAY £ S8 A SR 334190 P s 3t 3580 ) 30 5 A TE
g % (Minns, 1989)
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|26.2 | ssTmmE

]{Id
1 ® [E N
1| oHdE#
1 | % ik
s ILEE .
10°
g
3 10
E 2
104
i log( $ Bl )=—0.53 > Hi T B1+0.50
A=0.83: n=47
LA S p ey s o s ey e e e o ) .
10° 10 1o 1o 10 10’ K26 -3 ik E RS M 2SR gk
58 T B km” 22 [A] )¢ £ (Welcomme ,1985)

A Matuszek Fll Beggs (1988 ) #4J5 42 JCWE ] 2 931 > H 4l & 37 1 2 ) =F BE AR AL
XAMEERIZR B A0 R0 = B AN S AR I AR (A= 35 R ) R T b 26 B (A< Il R R vk
it ) R OG T L5 7K Sl i Ak v VA v B (A AP R R ) KRV A A AL B R 1Y
Erig (27,9 1) M, SO, e w0 By T AR 4 AR B0 A AT 22, K R R T
BRGNVER ST 5 2,

A 355 Z R MR R I DAY i 7K 3 o = B 1 — > T 48 % ( Eadie Fl Keast, 1984 )
NN Xﬁﬁiﬂﬁﬁ%ﬁ%ﬁlﬁ AL B 23 -4 5] 24 - 3) sy Fp gl 5 4K X AR Z 1] 1)
KR (26 -3) 38 % W Fh 3= B 5 A4 55 22 88 Mk (0 B RUIN L f# B (Keller FI Crisman,
1990) , 7EXFIAEL L AR R MK, AR Z Mt . BAR A SRHE A Wi Kk
P GKAE RS RGNS A A e (U 26,7 35 B SR SRV TG, YRR
Y FP AR R) AR AR Ak Fh B 0 1T RE P DA K A7 A5 S [R5 58 ( Waston i1 Balon,
1984 ; Randall 45 ,1995)

TERCHH AL SE U B9 TS oK X (7 000 ~ 10 000 4R ) , + 3 F (Endemic species) fR71, Bk
R 200 Ffr, AUSEDH Ry 170 o — 5T, 3K PN KRl A ZR il BEAR G, IR R AR AR 1,
PP 55 £ R A R SR A B 2 B AL, R I B 4 A R B PRI o 5 — T T, e B L DK g
A= ) M B3 B T S 40 TR O, Xt B T B A AR ER TG UK M X M R B A X 3 = . IR
T8 B [ AF X 8 4 A 56 R 9 0 28 LA 170 B, 1 46 2R A I AR AR A Gz 11 T v 24
W K294 1000 Fh a2, fudh 600 RPN fafhta2 (& &I B ) , I H 99% i a2
RA MR . A B AR EFOE R ME— e N ER . DR AR R K 4 2 )
FP R R T R 51, AR 2 B P T R HE T, B AT TR AT RE AU 12 000 4F 3k 58 i
HEAL BRAE T MTTREAEAR SR 32 5% w5 /N B 7K A rp i ek TR
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26.3 0B EFREFIESMHEDT

HRTE MR RN ARSI E )R] 5 A TEAR R 22 5, S 1 4 W b 2 [ AR 3% s Y %2
FEME S SR, — P i) A 35 SR AN AN A BT A PR A5 A AR 1 PR -1 T 45 58, Tl FLik
Z RN (D) PR 20, i 267 s R TRL 7B DB S PREE A 1~ 22 ) i T BRI 2%

A3 AR )RS 2R K, TR A UMUK KR ERBURZ ) SR TR
CFERE B EEE) SR A S YRR E Yk AR KRR T3 PRGN & FGR Y
TN NERCAE IR TN AT Ay T AL AR T, LA SR R TB) B AR AR, G
FEHEAR Z YR AR A 1Y, RN e 6 S8 AR 282 AT oo R B 2 A 48 BT THIE SR
(R, BRI ST S L R AR B A RAE VT T HE I (H 5 PR A W RS A 0 AH L, B
FRA MR I 2R R D RERF SO I 4L

He—W P i) F B2 B AR FE (recruitment ) FIFE T FX AP R W]t e |, [Rlf A A2
B YRR E Y IR RS2 . A0 AT Ay , 5 SRR i T B R A ) (B R AR
AT IREL HEA) AH LG, A7 A RS R S EE 22, 40, Shuter Fil Koonce (1977) £23 K ik
19 AERBIFTE R B, DRI 1R 420 ( Stizostediom vitreum witreum ) FRIRRE R /N5 4 kb 4 2
(B8] ) 5 R AEAEBRIA] ) A8 ik B fs.

FafnEamitTR

T STEAF I FE T R B R i AT 38 5% ~25% X A FYLE (T i fEfa 5
HoAa b BRI R DR ) A H A 3 9 (4l 12 ( Leggett, 1986 ) o 1971 4F, Mathews i 3 [
ZEME TG 5 B 0 — S EERL £ 25 DA B A 2 HE (6 10 B SE T R 3 AT T ARG, R BB T SR i
9% . FEIE T AR 43 I £ 1] (R MG A ISR 5 A0 A B % ) b U B4t ) (kB AR
FEFUN A ) IFET- N 38 78% o 4h A HFET- AR =@, Mills A (1989) X} 55 [
PR N SR 85 42 5 ( Perca flavescens ) *44F-Af1 (young of the year, YOY) K IARTFL £, N F
A — BB AR 8 il fh, 3 ARG WA T B34 DL 84% 1 LU N B . SR
MM, B T ABLEAE IS TR gt fedk s A= <, DA e A= 9 5 E ISP A H T BEAR RT3 20, R

D BREBRIBITO 0K 5 — Rl T R — K T IO BEST , 2 8B AR G
L AR BER TS, D BOCHRE AT . 1E5 5 AP MBFS h , £ 2 A2 5 T 1L 22 HEBF 5 AR
HEATAORE G0 Y TS0 0 5 00 RIS - I 0 0 AR 4 B, 8 I R O RS 1o R 6 2
HRAY (LRI AT TR0 B, B R FEARACRRE | e FATTTIC 2 R B FLEE” (Regier, 1974) .

@ RO ORI £ PO . SRR AR BERTIC R T 4 ST ALRES , BFIE 3 AT
Fy 30 000 000 -FE FUBE A DA 4 AVRE LAY 4078 5 B0 = 0. 1 (B 10% ) oo SR T 76 B 2 1)
SChk AR ST SRR 77 (Cyr 45,1992) . Peterman( 1990 ) A A , Xt T4 i, KEACKL B Ao R
PRS2 (A 2 MRk 175 H A AR ) 05518

@ K26, 6 15t T B EIBF SOk, F IR B A K 2 R, [ R A
FBFSCBEE SR TR R R
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JB60% o AR B HIFKA L, AR AR BRI AR AR FE AR 1T AR BRSO
FAF (19 6 O KT 22T 5 451, 27 = 6,55 ) 5 42014 AR B ) 9 £ B A7 L
FeSto MR, LU/ RBERAE A IE AL T E A G M Z IR N, & Z= A0 Tk
A CBURR A 1 — ) Bl /) | HC A il 4 £ 5 HC At £ 2 2K 232 478 B0 19 T A8 1t gl B R
(Mills #1 Forney,1983)

B 4% 4H 5% F&E

R EFPRE A [R) W 258 5 (cohort strength, [A] —4F i Be )t 28400 ) RBLHAR K
ARl HE A AT TR RN, A2 3 BRSO RIR BE A . 25 0 A0t
— TN FATDRL T B B[R AR AR/ (year-class strength ) X441 — KA
[ A7 U R AT I RE A0 R ol Y M 2 85 22 AR 3] 5 T — > B 22 [l AF I 9 2 4 s IR D ] e A
BEH e AR R . 9 655 IR BITSE o , 4 BAT B0 ) 0 A £ R 2 o
TR A PR 5 4 BE 7 14 4 E B AR, BG4 £ sl 2 A AR g 19 [ e 4L 50 38 () o AN
ke, Bt o A R AR AR A 1 B, 7R Y 2—3 4RI, 0 — i s i O AR R D AR,
RO T2 B AR 0 — % £ i [R] A Bk 0 — i £ 2 8] i) B 58 4 - B 45 2R (Kip-
ling, 1976 ; Romare 55,1999) . i@ FH0L T , 2h il % [ 2 8 SRR Bkt filf 62
[ AR B b 1 A 5 014 4 Tty SR A Sl o AT BB ) 3 8 WSO/ T 4% A 4 4 SR A
W S AR R A 0 U R AT RE S D B TR A A ) DR A, DL i ) O B £ 2 A i
(Tonn 45,1992) , RN AR EAHRBE T+ MBI,

0 - & 5iFiEsh

PRI S B YRR O — B 0 R RAF DR E T IR S DA S (Mills 1 Forney,1983) , []
It M AR AR/ N A (18123 — 13, 18123 - 15, 18123 -16) . BEH ALK,
H2ECH A EAR) AR I A R, R BT & AR SR BB AR B i B W b 26, IR B
O AT I RN A AR AL, 7 LABS € I m® 2 ~3 550 - I A i 2
JERREAE B B KA AN 3% ( Daphnia ) WA o TR Sh W) FR RO A IR, X7 357
L (4 O T 3 o Bt 2 AR, BT e 52 0 A2 A 0 8 T vy, 0 SR A MR 25 W 2 ) K ( Ro-
mare % ,1999) , [R5 L B AR MUA A A8 Ak o AR — 2L 0K 5 8 3R K 28 H B
TAIREIE | a2 R BB RN R 100 kg/ha LLR i, RASPFIF S ) A AL 88 5 {H 2
I B IE— P FRAR R 30 kg/ha DUN I AR 6 75 9 175 19 22 4R35 5 5 22 2 1K (Kubecka
45,1998)

TER B B IR KA b e sh Y B v 2R A W) A M R M R B A
B S ARZH( > T5% ) BIF I s W) BV 0 B 2 B, LRI £ S il slox
FRERARIR = A B RE M, AT B 5 AR M I BE (Meedjer 45,1999) o 8 AL 16 1O 2t 2
AT O KRS I RN A (3 25 - 2) 3 HE e DU P A
BRI AR R R EAE A . XL I DU A5 S i) 5 TR 1 18 1 HE R T ) e
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JKAls , [l i 55 7K 85 5 4 R R IR AR 4 o IS Ml IX ) B £ ( Dorosoma cepedianum ) FIAR 2
IRER a2y 2 et e, ER USRI A RS G Sh BRI AE Yo £, X R R
A BT IREE Y IR G5 . FERY) e S, B Mk 2Rl i DLHE R & LLPE i sh ) o8 &
4 0 — % fr A0 28 H Pt A G P B P B (R0 AORE A2 i (L 29. 2 795) .

A HEBFERAHN

et 5 1S [ AF 8 A ) BRI R VR 2 0T B A L R) AR o X i 2ok 06, 7fE
i 5 Bl B Z 18] A A DTS A1, 56 2% 5 [ 47 W A0 AR B e] 1 A2 1k o ik 2 DL i ] st
FBRAAEFEAMELL FUE (Y SCHEI9], 7E3X AN HYTHE (s 1 43 O 8 3 A 1 5 R
PSR, AR AT A B B R AR D R BN 0 - Ik 4h st iR A 5 %
U E ALK SE M o SR, 24K B2 i [ 47 W 1F 09 25 AP R I OE AN 5 0 — A5 R
O — i £ [a) AF- U PR 2 1 52 50 2 A A 38 4, R RO B Sa 4, AT 3 BUE OB 1Y
TREMBET R LT o0, ATk At SRAE A AT LAAT 250 0 e AFE £ 9 S BRI 300 oy
Aii o, A ZEWPTEE S IemhE o 1 EL, 8 A 2 e 5 P 2 A0SR A TR B B T L SR i
GEME AN S RE Ty SE R Y 0 — e 010 B & 1) (R ) ©, ST LURIR I8 £ 25 o5 RV 7 4
BHEIRNFTTA

eI HBIX, 7 B A A6 Kl A2 P of S AE £ 77 375 A FAE PR BT IR/ — A
dEdR (TN N ) (Craig, 1987 ) o AL, H AR 5 AR 19 22 5 10 82 i i oK RE ik BE TR
2o IEADGE M A HT RS, T ELOC R BN PR s e nOME 1 gh S H Y —
PSR IR B R RV E o 83 [ A — R AT ST 45 R R, KR RUA BT
Uie 595 FEAC R B0 Y AR (R 7 0 A= ) P B 2 TR R DR, pR T 2R 5 Ly i It
BCARB (P 12 -6) o PRIl 5 H W) % DT C S5 ) 7K T 0 4 J2 Ay ek ) RS G PR A K
TESERS 22 AC AR VS , T80 7K 53 J2= B4 RF T RIS GE A 52 b DR V8 A 8 3 A A P 2 i B
RIS 475) o BRI, R IERIIITE LA 7n A A= Wy I 5 SEma AR A7 /0 /N 23 [ S s [a]
ROBEBITFE , 15 2 S0 T8 7R AR W) Z B OC 2, A 2 AR E YA T R A HC R 2,
R, Xt T AR AR 75 1, FATT B 2N i KA

TEATAT —ANSAGAT 1K 72 FR 58 2R 58 (WL 26. 8 5) v, 205 KR FE 4% R G0 0] ) 22 57
(126 -4) 5RGRETHIRDE WITR A J1 B YR (W 26.4 ) HiE, M MARE R R
2 ETPIBR A, I B H R 69 A K DR O % AR R A= K ((density-dependent growth) o 4
B, Q2R AR A A 52 B 0 ) BRG], T 2 3 ol A 4K 28 B Ji T AR 8 B MO 2 A K (denssity

© “RZEWHPETIRRAEB R (IR THER SRS ARG T 0 — i i B MR R, B X
SERAE T HAREA BB EA], B2 0 — i fa ke e it 58 1 BE TR IN 248 0R 557 (Rudstam 5,1995) .

@  KEBAFFARA RS K T AW Z MBI EAR . e BT LUK ARUL, 2 K D 22 80 N RV 9 70 SRR 5
TS, 20 1 ARE P 0l TSR R (E] 1) 56 25 5 SR FE IR AR AN T ELAR A SE , 2158 3 A2 1 =2 [A]
AHELAE P A L AR 7] (Hineh, 1991) o [, RG] R AR5 REAR 4 48 7 Al 2R 1 R 7 A iy, 0 3
it 7 AR E AR A T2 . A2 E] A AR AR R i B/ I 28 USRI 23 LA (UL 2. 6 719) &
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independent growth) , I I f 2H5 (A AT REIN B K . 1 & B SR AL BUHABAT AT J5 1A 5 i
PRy o O 00, IS 2 (SR £ R )y 0 3 3 5 1 7905 3 (Mills 1T Chalanhuk, 1987) = 9
705 SRR 100 (0 f S B (A/m? ) o 22 17 2K P % S 24 4 R 0 1
B, NI B A= R FEFRA, F— K H 09 B AR B 41 K (Nakashima FI Leggett, 1975) .
0 PR AR 7R A R S R A 1 BB (R BT 1 R i = (B AR RS KR X e AR
K AA T RE S i 2R B 35 T RS A PR A A5 R o 1wy SR B Vs Sl fdi # S Aol Ao i)
(AR EAE T I , &4 I E A, R i T A, 3 i 28 AR AL 5 B ) w4k
TG (Boisclari £ Leggett,1989)

40 =

35
w}{:iﬁ}-'r

-

251 K26 -4 gk 3 AN E G

B ( Perca flavescens ; S22 ) | T4 5 7

0= L - 1t WPl ) A 7 K 8 ol ) ol

5 e M3 & [ 50 2 Ak M ( Oreochromis

mossambicus ; B 28 ) UL} /E43 1) (VE

4 Je BR, RPN ) e B %

JE At ( Oreochromis niloticus ; HE 2% ) 1

ARIEI . [ Bh/R R v Y B4

BEFITY BRI 0 % A K8

(FEKZBR) o] (5] A Nakashima il

& Leggett, 1975 ; Pullin #1 Lowe-McCon-
nell ,1982)

e4e/em

HeESHEE

TEE B IR A  FH B TR /NI RIS, £ SR B A7 6 300 2 P v . (HAEEf T 2R )
FEIR A AR BTSEI I 075 ok F A HER DS MESh I R ) 52 filan , RAU T
T s AR IS 2 Tl 2, B HUE Y 4 550 ( Chaoborus spp. ) L2 7307 2 ) A F 244 £
H(IL23.995) o A THEAF , REEEAEALAT—A>LE TG S0 By Bows ZEmal LU AR A2
RUFRG B IRV, FE/K BB KA, 2o AR A 4 £ 1T R s 0% 236, DR Dl /K R 2
y th ekt £ AN AN HESI I B RO RAR DR IR TIAE /8 BTG R T, KAt R B A R

@ WANEERHE X 33 WA R AT 7R < 1857 . ( Salvelinus fontinales ) ) 4 SRR £ 5 R I T
[l — 3 DX 9 43I 11 481 ( Catastomus commersoni , Lacepede ) A7 (42355384 ) , AT PRE MR Bl H) £ P A28 4 07
e Sy Btk | HAs (8] 53 A5 U0Ke B I Rt A8 B MoK H (Venne 1 Magnan, 1995)
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(CRB AT BAF R LA R | IX e 40 2 A MR LEIE A/ Q2RI — R A
AT R — Uity AR R AR AR/ IFR 2 R B A R A B2 (18126 -4)

26.4 BERAERK:REBRFEVNETZE

195 45 38 i DX A 2 MR PR AR AL, AL EE | R N R A AR e A AR O
ARG ZEAT VAL b S R, JH r A VB A R 0 Bl sl TG A R A oK T iR S
(D157 745) o fRRE B2 Hu X A4 219 PR A 225 Z 1 PR BOK AT 5 58, B T L2 i 3
ST R PRI AN G [R] I AT 5 LS rp 45 32 30 0 4 8l DX A T 3 S R s ( AL 15. 2 5 A
15.7 %5) W R ZAERE L MiAE P 26 R QAT ) HU X, K SCORIER BE A5 P AT g 21 4 2
TPEASAC I, o AERAHHAT BCHAT T AR R G, SR SR SR RN IE B, R
2SR R e HARESFE (K26 -5) o

4 AR MCE R IE)
B R R
SRR R, ETRED

b ttiom

1966 1967 1968 1969 1970
E26 -5 JEPHPEHRE P HL X (29 16°N) ZE NIRRT G 2 40 R BT ( Citharinus
citharus) AT (2 H Reizer, 1974 ; Welcomme , 1985 5| )

Bayley (1988 ) i izt A A E 1 NPT L2 DX AR A 12 7o i 1) 1 o B, ik ok 0 i £ 26
PRER LE AR A ST 7 60% ik K S00 18 652 g A 400 R AN IR 8 A 7™ st ol 1 0 v ) £ 26 B
i, TR 132 i1 Dt 5 2 0 £ SR B Al A 7= o 245 7284k U/ A 3t DX
ERER BE WA, K A7l B U AT AR B4 728 A AR /0N, AR 3 13 LAY f0 28l 4R AR R 2
WEFH(ZU0700) o 2007 BEAR B CHE T BRI i — 820 . RO Bl R , f28iE
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W RO DR I AR HEAT 2R AL T (parental care) o S, 407 B U 5 2 5 393 P4 (JLJA
LA ) B B AT i B HE 1, X R BE5E Oy e 2= M H A — A B A b X
PR L o 4l B 0 28 AR /D 40 8 B0 e R R 2k, W oK i e 2 =, SR F AT
g HUBR TR LA B 7 7E A 3 AR B BP0k )2 1 i £ 28 (Welcomme, 1985 ; Winemiller F1
Rose,1992) ,

X EEH AR ARAR T Y 2 S I ] A AR B A 3 DI AR SC Y 4 i B R 1 i
(3, AT LA E (2R M AR AR DL o 1T A 3R UAR I8 g BE Al , Xof #0284 B (A7 Iy 0
H) A s AT A3 K E AT R (18] 26 = 4) o 0 384 I4 B B 5, A 10 Je 3 o L4 7
F EE (CHA) BRSO Sy i AR R S R B AR A A =X A A ok
FIWr o, ARASERTTRUITIE iR A SR 2 K AR Ak iR I e 2 i AR R R AR s, R 2
FURASAIE R TR S5 M U B IR TS R iy . 7E—4FE N, 8 b 0 A8 S0 (1
Tk 2 =l AR A R 0 DX T ST ) 5 %8 U 8 ) A T 8 1 DI, B Ol 4F 4% (an-
nuli) , B A LUK M 28 AR ( Casselman , 1987) FIMEIHET T3 2L AR KRD, It
PRSI I F e X {EL 688 e /L3 AT T DL ) AR A, AR R R R B A K G A 1 £ S 0 B
R, AT EAT A B T GV M 04 2 S M AR IR R AR T ) — iR SR, AE
SRS AAF AR AR 2 R AE A T 7 1 b DX, AR ME sl ] B 2 R I AR . (AN 2R
B AR S, DAAS RIAA R HE s SR A e, mT g 3002 01 ) b g R A, AT T A o
[FIAEHE (P26 —6) o HSC Sl S AR AT DL T il I ACRIFR R i (48 AT ) 2B O
RIS K F7 4

A BEFFE EYENLEER

T FERP IR 2 B[R], AR () AR EL A4l (/) B R AR K%, PRI o = B
(P) 5FpEAY R (B) ZIE A LLE (P B ) AR R R N ([&126 -7) . fajiii &
Z,P:B Wi AW R A E KRR (ALK + B E) o fER R R s /M
BER T AR AU TR AE Y LT RE R P B T REBUI AR B A= o Wb ie) A= 4
9% (biomass density;kg/ha' ) R[], S T 45 A2 45 ZR G0 22 ) (4 A 77 7 LA B AR B ] 4
Pl 585 2 (M B R T A AE 25 57 0 AR s Jf B0 T 1 i X (L 4 Yl i 455 ) I
SRR I R AF I A K T A R e Sk P G Y SR S Y P B LA T A I R
Féo ABAE— R b, Gk P B AN Rt K 2R 18 i, A0 SR 14 4 8 A 3R 8K
RIGAIR] SRAERS BERE I A WA SR R 55 o eah 2 8 Ak ) i 2 B R AE I (151 26 - 8)
ANMLE F F #0280 H At B A 2l i i A5, o mT IS B #E 8 (81 25 - 15 Boudreau #l
Dickie, 1989 ) FIHE ) W78 (1l 24 - 12)

© TR, (GER) S FERY ARSI WA G . SRTT7E Py H DX, A0SR PR AT B EE 2 AR K
eI, IR 2 92 bR ic sk A TR A @ W LL BUBI R 2 0 LA, 2400 8 A sl HA SR RSB 4 SOk B4R 10 8] )7 37, L
L2 S R PRI R T R 22 5+ .7 (Welcomme,1985) ¢
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10— I2”

LJ_

B 26 -6 ETE [ RS K R,
I8R5 Ak R 47 R 1 — i 19 401 ( Perca
Sluviatilus ) {) H BT R K HAR K 4

I T i T ; T é ' é ' |1n ' ]'2 MERR (EZES H M FKEMNAZE
el fem MZE4 A1) (518 Le Cren,1947)
0
] log(P:8)=0.313-0.420 log(¥)
¥=0.60; =53

E26-7 WHA(@)FNH(O) R
M- MR Y (W) a2k

A B e K P B L Z A KR (A
MmatERe Randall 45,1995)
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Fi BFEMENE

B BRI AT (AR ) BB, MR85 B 2B ARy Il R A 45 2R, T 2R
HET BCH A P BB 1 G S ST AR IR A 1 - W DL E R A ) R T (kg/ha) FEM
RAETH LA B AR AR AN o HIRATRAT T — B R 2R 2 B AR I MR AR
B, 5T LU SE Bl abe 9 7= AN GG o AN RIRRE R i o] DU R R Pe B
e LUFH L F) A ) i AR A

10° ]
Hf-!
m"—]
2w
B,
= 1074
£ 3
210
fad ] » [8G
1+ | o Hilis
{1 |a s
T Nl
] |o@i i (al
10~
107 =
£ ol Qﬁ
5 o — N /26 -8 6 Mok f25 00 F- 21k
f | AWK ER (a) LR A
: INER R R (b)) 2 W 6 &
o (7 OB A B 38 0, SRS
Ll A T W (AR B i
1 FIREAE IS T K 22 WA R AR AR 5
107 e ®1 @BRHON KR 2 R , AT
0? 10! 1 10 i [ B B A2 Ak b S B B BN ) (ko
SRR 1Y Boudreau A/ Dickie,1989)

e ] 22 3] o B RN A B A8 ( Rutilus rutilus 823 H  88R}) BUARR A 22 ik, Hita 2k
FRE (MBI m? ) BEAR I (KR R, RN IR LA (AN 4 B T I B A
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N B E w1 0 — I A BEAA AR AR, DU T i 8 TR i 2 i — 2R L
(66% M 73% ) o KT, AIBELER 1 4F R YR RS WP i ok, R AME T 0 - %
Yy A2 IR A £ () B YR IR, 1 1T RESZ BB I S s L

SRR EAT R A AR Wi B HAR) (/) FEAFI (R ) 488 A AR E 2k B R AN
REFRZ P —F W RE IR B 7 A B2 i 2 A AT . Post(1990) IRIFFE R B,
R I A 9y 0 T B £ (2% 0. O1 ) R ff (2% 100 ) , 1 fi il il P2 1 RIS AL AR 2% A
N HEAIEFER Y SRR A Y 70 A d I E SR ER R, 28 (R4 ) if 2
BIRER PR R A B RIRAY . AR SR ST B AR LA S AR R I, R AR
FRERILES Bk A S AR T R AR Ja R FIAE T 2l A5 95 TR BOR A 453 UK
A7 (Schindler 55,1996 ) . Kk, £ FIICH HESH Y R IF HA AT (i) A _EAT2L
BE” CEFRERMEES ), IX PR AR AR A, B — AT

B KA

T PR i ZK 38, A0 SRR 0P A 8 R S A A SR o R B SRAE T HAT E B
T R T O 45, 2o B £ 46 0 s T 90 s vl P Il P 3 (151 26 = 9) @ S8 T I —
fe e JLES S AR R H A4 R 2R, I N TS A R AR AR R RN 2 O T AR 3
HAT R AN (£ 2 ) ) R — 30 237 AR B 0 BORE IR, BORF AL A Fe e A B/ )
FLEAT T RUE o A RAS IS B, s Rt 2 (0 P 19 ARSI By o, AT 3 Sl il i B2 o DA
KIW AR AP Nz e —E R

B3 T R A L R A Z B, i A 22 BT IE T X R RE AT PR . — R R R A
(poisoning ) , R/ INEL It 378 0l 7 o 5 S5 56 [ Bkl P 104 BT A5 48 28 35 8, R IR OB AL O 70 2631
Bo ARARE X A AR A LRI 80 6 AR BE 2 il £, il A B 1 7 BRI RE 24,
BN, AR R Z A, RE 25 R PR HA AT 2028, Hiili 7k (electroshoching ) J& 55 —
b PSRRI v, e HHUR (2 408 5 ) Pl D 5 I 970 F R =2 ] A 7K S, T 0 S AN
We sl , FER e MR SR A TG oA (T 26 — 10) |, 33l 5 325 X R R 58 K ) £ 2855 S o
o [T 5E (3L (echolocating ) J&—Ffi i 27 Uik , B e B A T — R HUR A I . AT
L PR R i) A s s SR — PSR I A T K A B 12Tk e U A K T
AR AL IR AR PR o A P e 10 288 (BRI PR i s 1) DT DKAE RIKRS ) PP 42 K
I, s SRR, Bl— A B LM IR, I s 1 e L sl 28 A RS 4T L H oK (Mis-
und , 1997) o A5 VR IR s FT ATE R I A i Fi T T, 2 5 3RS Bt , i RE R R

@ 5 HRIETHAMEL, N A o A KB 0 - i i i FE T R B S AR 2 XM R AR 2 400 &
JEE B KA R o 33X B AT LR AT BB 3. 5 mm (IE A TR M) 1) £ ) 1 1 ), 3R A
KF 2 ~3 em WA SGHIR “ HH/N LR R @R, N 0 2 /7 ] DR 32 B A g K ) i
o o R AR T (ZE 2R ) 7 (Hoggarth 55 ,1999)

@  “AnZEEYE R W TR T LSRR S AV 22 . XA T/ b A T T S T SR A 1 SR A A R R
R T L B A ] i A R e RAE T H” (Lagler, 1968)
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I 28 AR BR UK A R . B ALR AN TP S R BRAEEA TS 45 5
(RIS, ANRITE A8 2 A /N, BRARH DR 5 A DUC A 8 3B AR e Ak PR PF 27207
WA 2 B PSS IS T 5 E KT AT Rl I DR Bk A o, B A
AR —REREFOUT Rl ) LT AR £ 28 5 BE LUK AT AR 22 ( Keast Fil Harker,1977)
1998 4, Kubecka Fl Wittingerova P 7K P YE HUE R e K I TF P R4 T Fli A 8] 2, X oA
TR R A 45 SR B L B ARG B ) £ 285 B (MR ha) AR Z . HIZKCE ARG
—SEEE IR WA TN KK MUK AR (Y £ 26 BEREATITAL , il R 22 L ok B AU A 3 Y
Bl L0, R 2RI B ETRTEIR G2 2 BRLAROKIZ A8 T i i
RN TI7 4 ~5 m BRRIE, 8 B RUMRAG R ERHARCR SR T —Fh iR

e (& It )

4L

P26 -9 5% TLAH E S RALHCAR ) B S Bl
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K126 -10  BFSEAN SRR ik
TE LA I 22 7 JH L 3 60 7 AR
TR AR 028 (T W R R U A vl
S 2E) (MR i K Martin-
Smith $#44t)

— AR PR E LA (mark-recapture method ) XK SR EUET DAY , 1783 41X Fl
T3 E RHARAG AL A ZERRE . A2 S AT S o R ARk I, 75 ZEAE5R 1 I Bl
BIHRIC n, S HIBREE DTSR —0 B L 2 T R Tk A TRR L) o TE5
2 BrBe AR SRR ny , HerP bR IC I A SR my o RO NEITAL T th 2 A
AT (Ricker, 1975 ) o Herbf ] S 7 I5 A AR ( Peterson estimator) :

(n, xn,)

m,

FAR AT SR R , DU AR X A S B B S SR R, B aC AR 2 (5
3 YA ) AR A0 28 o R AR TC BB R o £ 2K, MK R 22 i A8 28 bm ie S FE A O A R A TR
B o EAH A SRR A B RCE — AR D, DR, A R s i Y 884 R e B I A 1) 1A
S5 bRICHEA I TR (Bt : OFRIC AR 2R 10 B AT E B A ) A A T
I5E AL, RIS ACHAT TR S B B AL 5 Q7 RAF A1 B 301 5] 2 A7 R 1) 9 (a2
ATHYIE) SETA (FHARSET B R R IR s OBATIEABGT o MR LI B AR BEAAF RS,
AR 2PEA A R B 1R 22 KRB i R R A BE AL ER 2538 o I IR 25 W] LId i 3155 95%
(A5 X T) (AR IR 2200 2 %) #EAT A3 (Ricker,1975) .

N = 726 -1

A 26.5 @0 e

BRICT R 5 TRIAFSE, T 1 2 ul TR W 0 R M 003055 30 b R A T Bl AR
AIATHY, Rl o PR ALYy , Sy R e A St AOH f 5 A 75 SRR SR T2 S o7
Z5%. Tl AR R 00 5 H e T TCT 1 Z i85 025 ST SRS T 5860 T LU T
PEAGRIRER /N i KRS8 B (maximum sustainable yield) (94578 T, 1 B2 AIbR R
B AERFUEWIT L, AR SRR R IR S B AN EA T3 MR 2, 5 IR 5 S A T B i
FE L, TR AT AT R PR . i Vs i RE A BRF 1) B v, Y 3R E B0 3
JREAA S S (CPUE) , B2 53— AN FoR e L AR 0 A7 (151 26 - 11,161 23 - 16)
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o I
(Alosa pseudoharengus)
400
200 -
0
fifi iy
£00

{Coregonus hoyi)

400 o A

(Osmerus mordax)

200

WA A

Rl (Collus cognatus)

L 25 ) R A

100

50 <

AL

1 (Myoxccephalus thompsoni)

ki P26 - 11 AR ) 0 8
0

(Salvelinus namaycusb) [ 6 FpikTE

100 i EOYIIOT R (T 2510 4350 1]

{ Perca flavescens)

RS 1 0. WARY PR T ¥
B AR Ah o R T 1 - i
. I A AR ) (A
1973 1975 1977 1979 1981 1983 Eck il Wells,1987)

B BS A R ALEA R R  AR AR FARAET A Sk SR — R ] T T 1A
TR HRFER MR B IR B R A R R vh o e R h mT LA R B RS TH v 5 2
B o ALGER) LIRRAE S SEAH AR R, i T i/ VR 22 H A My BRI R 58 25 O 200, e 20 3
FIARBETRAGLAAE , H o il 2035 B0 S T A€ ME— B BBl A 7 X SRR ) i R
e T Ao TR P 0 o A AP A £ T ) 4% Sl R A F BE (Regier, 1982)

AT+ 5 =

gk 7 4 (harvestable yield ) Fl N ASE Y 17 5 AN g Xo] 2ok BE 4 457 b 28 64 7 M6 9 FL , 3
— [l T AR R N A T2 (A RIE 90 R4S AR AR (1 i, HL v A 5 3 R R BE A5 1
PIRA B OC R % TRIE N B SR, 1R ZBALE @ fEAYIRE R #1Y, Y Re e
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He—FrE YRR SR R AL HEI AR AR B o A SRR A A LA 4 N R AR
WAL C R PA I (5026 -2) o AR, 178 A2 2554 50 B LR RE b A4
FAT R AR B ST B SR, A7 G i 55 o 22 ) A K ) o 5 B 55 1) 18 A G
AP 52, i T Z b

1% Gt 1) e M A8 AR B 1) ST e Ak T — AN R B A AL, B R R T LATE AN 5 & S S
HVHEH ARE YA YRR Y IR A T ST A SR AN AL e i el
PRAIALIA JE A S AL Y, AR B AAUE ] TR R Hadte e, O L B a1, R
M i DA ¥ AR 0 T A 45 T A Ok [ AR A 0 A 7 R B A5 B IS AL T o 7R X R B
2 A T e VR R SR A B ) W S TR R Rk e A 5 2 B A I
B FR R 2 5% 3 B A 45wl AR K 03 B 4 55 (economic or growth overfishing ; Regier, 1974 )
SR, XK B R OR AR BRI 3 fie R R R 1) o B 7 ( N 2R 38 L sE T2 %) 2 LAk
FURNRE S H A AR A e AR 2R 2 U RE ) o 3k ik BE AR 5 28 B, AR
RS AR Y AR 58 ) SR ARE 55 JHC A T8 7 W U5 58 4 5 22 ) A ELAE D T L 3 DA S b
J BB RGN RE s A B Y S5 RV, B A BE A B SRR Ry b FE AR
W3k FE R 5 ( recruitment or biological overfishing) . X ¥ 42 76t 57T BBl P 8 o0 3 3k
FE BRI 5t LA S 22 B 2R o B[R] I S 0T fe R B 4K A N AE B AR 58 A BT I
LR UESE

PR Bl 7k 335 B 3 Al R

PRI it K PR £ 5 R Al 4552 — I 2 e B2 SR RV o S Ay B 7 ol /A BE(EL L5
AR Al DT AT M 5, S S M DT B 1 B () R T 2R AR S
REST o M5 WL, 5 B R EE B0 B AR W) B9 48 SRR ATE 1L, BB B ads ik = A7 B —
PR R T 1] A SCHR S5 o

el A PR AL AT < X R DR U Ml 1 T AR495 £ 56 A R DR/ N RS R A 4l 1535 5 B A
WD AT R R o S A A5 e ) 5 0T ol i ol i 5 A1l 15 4R PR A v B ) i, A ] g ik
s PRI B LB Ll o T A A ) ZAETEDT ST, AT R B e
TR FTHIOK AT R4 AT 8 PR AT (L35 5 BB A A0 DX ) RO T 24k . HL A il A
BT5 VA4 1) A7 BRSO E AR S A ER R, I R AT Tis A i BE il A IR L, (R A 2
Il A A MO AR A, A0 R AR SR VA5 A4 IR IV 9 PR PAY , 3 3k 98 i 457
JEE (3 i A P SE AT AR 02 ) R AME A ATT A 48 G, m ol 42 26 A 0 2L BR SR AR A, I 1 ]

O JEM B TR A FREE Y A Yy IR S SC 0, 3 RS LR B B kN AL T R A a2
B 28R W, BB A TR A 25 I o i BE A A W 9 5 o At 7 IR 4 A T B I 4 ) 5 i
JE 7, DROHGIE 5 A A T 0 A ARSI (D0 23. 7 ) o TR A 2R T SR S WA A - 2 i POk 7
A2 B Mol B R BE A O W RP A AR T R B AR W A AR K R B AR K ( Persson 1 Hansson , 1999 ; Christie 45,
1987) .
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BEIRE aXEY T e MT EE h 5

T A B TR 23 Y@

WA R G THECE A PR A ot 7K e A £ 2 PR B R AR T sk e B 35 Bk A Ui
Frim A (creel census) o TR 4 PR rh 288 {7 IR SL 2502 A5 Y | T 2 fRL i) 25 2 A A
AR FSRPAG A B A AN A [e] 14 /N Y PR ki K sl , DR Ay 3 6Kk A R REAE I Vi 45 ) A3 55 T )
A7 T E )7 TAFEAR KA 22 57 , AT A5 3 A A0 2 26 Tz b, PRty 7 il g 0 A
Y30 T AE DA R UL B AR AT (0 PP A A AR 0% T A AR B | R KRS 3K & (MSY,
maximum sustainable yield;kg - ha™"' - a) 53R (W, 26. 7 35) Z [0 256 56 R LAl F
IXEE TN BT A >R A AR Z2 /K AR -4, DRIk B DRSS R AN Rt 3 P T Tl K M g 2
T 55 S R4 7 KARAS [] (R AR AEAE A BRAR R 2 1 LU 7 T AFAE 22 5. DA B R G e
PR EEPPAR AR /)N SRS AR AL T S R S Al AR o Pt /N i B0 AT LA 5l ok
P EA S S PO A AR R R A s RS . B R A R A 1 T A
JE DA FR BAFTEAR TN 2 PR 0 580 A B, LA e K AR AR s A i et 2 I
(89 AT SO AT SRS A 057 O 45 T ke A R 52 S I DRI o Sy 17 B3R AT b KUK , Caddy
1 Regier(2000 ) H IR H e (447 224 3K 1 (optimal sustainable yield ) e £ 47 ¥l 48 B, iX
BB R R AP AR (A 10% ~20%

A 26.6 EFEMHGTEEENE . UGFEMNTIESE B

ffita AN S AR [ R B B, BA RS DIRERAIE . BT A TG AR HOK X, 7E R
B LE W R G 4 A 5 75 T E B HR AR w8 (00 17 P , RE A et 3 IO 7 AR e 4 s HL 2R
BHIRE RS FER 5 | AT K AR s R pE TR i, A REAVEE Y Kk o X IR 2SO0 A
B S EARL oAb, X i 28 A/ B AT R A (B (EAT S5k W i £ 2 £
SCHRIFSE B A AN ) o A7 S £ ) SCRIR T G AR 2, T S5 2 A 4 19 Sk 32 22
REHAETRIHAAE T B A AL

ffifa

B s £11. ( BRARIAT 5, Perca fluviatilis ) 1A% 3T K] I AR S0 4R A IE SE I I 2R 10 B <2
fifi ( Perca flavescens) o XTI, IXPHIFf (1126 — 12) AR OAFFAIRIRIE RS AEHE 4700
FIAZS SRR, R E AT T8N HAT R A LR~ R AiE ( Thorpe , 1977 ) o 7 fifi £33 473 i ]
T P S 4 DX (R A Ji R S [ A 2R g v X ), G AR 097 BRI AN 2 It s T e
FER ACIRIE Z (G e AR 2 5 22 0K Wz Bk FIPGAA A S AL J5 B AR ML IX, B

O “HEHAENEEOCARE R, YR EBRIEFBIAN, LY ER S RN EE—ERE -
e T Hb Oy R AT T R E o SRR IR A TR B A R, U ZEAR 215 00 T A AT T 2 ik AR
FEF BTN (Craig,1987) o il 3 BEERI T Y 32 2Pk A2 B B i B, TR AU\ 48 B S BLAF & (Caddy
F1 Regier,2000)
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B 7 AENATHR I SRS IS, MEAEE 1 R — AL ™ fE K TR N 0 ~ 3 m f 3L 5
B ABAE 6 m K TR BT b AT A B M FEORE B WA R DR R T TR RSS2 B 1
ARRA MTUKAEY) b ARG T AR HEA T 520G o O R 5 £ A PR ISCIE B, 12 F) PR B
100 g AEE 447 15 000 7 ; K— kLAY HTRE™ 100 000 Z>H1 . WS [l j 8 = AN 52K
JUHE , i £ SAAE I A AR AEIE TR A 2 ~ 10 4F 7 AR Rl A4 O X B, B AR 75 22 2 ~
3 AR ME AT L 2 ~ 5 AR RIS E) 1K BRI

K26 -12  EFFEHONER,
) RAVEIR (R B
1t ( Perca flavescens ) BE K (1B F
Hudon 1 Carignan $2fit)

QRO T R i R AR SRR R B Ol 2 SR/ B (IROK IR ) B, IR 4
FET- AN AR R, Hrp SR N R A R ™ E B U . AERRTEWIA T, 24 IR
JKH) pH < 5.5 IF, BEAYSET- MG BERH pH A9 T FEMITH s pH =4 B, BRAY R R G =
60% ;pH =3. 5 I, BRAYSET-FGEE] 100% (L 27.9 7)o TIR, it 7w BRIk 7K 1A i A A AER
PR phy T A A W SRR AR b SR A O R AR A, I LR T 7 I S R L S
B KA IR BE A SN

0-ik&

ZAGIN K B A2 I A S ma AR K, XA 5 40 1, FE KR 8 C i, & F I K 24
40 d; 7KK 15 CHHLFE 10 d( Duarte 1 Alcaraz,1989) . RISk H K I HEL (5 ~ 6mm) 3
BIfE AR H 59, K T2 LU IRl 38 2% BN MoK A, 20 T I8, e AR AL SE A R R
AR A B RS TC T ik B R Al N A2 (L3R 23 3) FIHEfD , FE 0 7E Rl
KA AT 4 ~8 J(FEP LR B IX) , R BT fabE k& BRI Bl b k. BEE &
PR G KC, G0 T LA ROR A 0 A 1, Ho A 46 16,28 (Mehner 45,1998 )

TENT AT, S H R IARTE R B DUKAE Y R h & PR 2 3 . B8 S8 AR
W2 FEAN ST 2 R AGHIA X FP G JE o 58 o TEAR RN — 7K, 25 0 — it fn
PRAGEH] 12 ~ 15 mm B, H 28R DI R RIK &, 1 1 — 8870 9 40 46 7% 0 — % o
A FRIZEARTR . 24 0 — BRI MR K/INE 6 A 45 2] 30 mm 2247 B, 47 % B 1)
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AT FER A (FZEAHE) (DSerner 55,1999) ,

BER B HE RN &)y i 7 B B B N 403 B B0 e X, BRI ST B9 2 X M AR
AT 30 mm I, A ARSI 205 1k, BEJS EA PR NT R U R B HAl AR K B B, B R
BF 8 A% 2 A T S I S AT £ 3 SRR X 7 BT Asf ik [l 9 f v S X v K XA i
B F B L, 3B 0T AR 1 R BR  K IR i 7 XA R AT e 5 A Ak (st
1) R YE? A X SRR eI TE AWt AT . HEFN 0 — W4l f fSE T2 5 Hflb fr
K EERAE R R (L 26.3 795) PR R RASET: 6% (2% ~9% ) ,TE b I PIA~TRK
WA N B R 2% o Treasurer (1989) BUBFFE IR I ,0 — i s fhr (£ 45 DR IBY ) o0k s #1142 )32
SR I TTHRARIL 88% ~96% o SR, TERFTE AR O — i fa (F0 1 — @& 40) (17 5 X 4F
B S i DTk AR O 5 PR E 2 (UL 26. 7 ), — i H 7 A I R/ L P ) ) 8
R SR R A2

IEIIAF I I AL Z 4y AR RO FE AR BR ) AR RAFAEAR K28 5, R dliE, 14
KA RAZALTE F 48 ~ 159 mm , FE AL HAE 50 ~ 100 mm , 2)) #6195 5 ) 28 A FEL U AT ~
3 g(Post il Mc-Queen, 1994) . FpFER/INHIE W) F BE B9 4FE PR IA) A2 A6, LT % A4 110 5 AT
P A B )y £ 14 %8 BEARORE 2R A A AT BB 520

WAL RFE TR = o TSR 1 BRI, i L it S ZE MK R O — Byl s
R, EASZERAET RN T2% ~99% o ARV /NI IE A4S, HAE T R S
(Nielson,1980) , IR (UBFFERIT, e vh 50/ NGl 1 P T30 sy X FEAR R Bk 50K
JZIJE A 55 (Post F1 Evans,1989) , e L IX BH 040, FEEH TAKZET K
B, LR TARBERK B R BRARA L08 Z Y BE RO P 8 1 194 7% (Shuter 1 Post,1990) .

1-iREUAERE

U — {80 1 — e LAE A £ 32 B A T T A1, LA JC A MESh P o8 £, d Bt i R Y
FRUFENYINE S b 78 o (ELISK S fifs £00 X ACHE 9 M) IR R A [ A2 2 R G P AR AR K 22
S, U PR el R OK AT AR R B B ml AR A B R T AN TR . R BRUAR 1) 2 1
FNEEHE (A58 A1 ) A AR ORI JEE 5 Ak Ak B R BXEBR I3 A (R R JEE ) o B £ (R
fbARh2E) B LU BB 0 2 A A A AR R B 2 0 (Eklov, 1977) o 18 R RUAR W) % 1
e (CRRBEAL T 2R MRS stk 1] 24 — 18) VA R 7 a5 (K S8, fa 2 =F AR

BRI E48.(7 ~ 15 em) HAT R IRAY 1L, TFUGTE H K XK DX LU /N B £ 26
N, RN O — WA/ NAY 1 - % i f (Persson 45, 1988) o {HUJE: , B4R firi f 75 L /1
RO BB RS AR Z i, FE R AR R 20 TS AL R T MESh MG , ke 11 A RE A 2
G RNl B PR AL I T fE

R ] A B AAE, 5t ] DIFE BRI N BB (AR AR KT ) o fEUKES
(7K e s i A REAR A M W7 R 450 (0. 25 ~ 0.5 mg/L) ZF N IYAEAT o B 2RAE 7RI
ik SRV L 1) T e B B 2 i R R AR OA TT bTho Xo i fa i, KR R 16 °C i TG e
R EKT ETHRIZY 1.2 mg/ L, 7K 26 CCH BTS2 me/ L, 3 0K T HET slimé iy T
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(R PR BE TR A SR P, 2 f0 2 A AR A RN SR ™ A ST 52 (DL 15. 7 7455 Craig, 1987)

FIE

%R A (tilapia) & — il A PR, B 02 W k) 20 2 e m (il (RE) M g PR S JE
Y (— R B P AR M DX ) R LN R FR . B AR R AR B A BTN
AARIRIERRHE B A 22tk . FAEar Y F20k A B MIVE LY, 2
NERE R B . B FE BTN A, 2 80R S B AR R S A AR TE AR )
o MR R LA R AR 3 AR . TEAKT IREE R, B UL RS
& T BR ( mouth-brooding ) 14 5 AR 46, BRAE# 3-h 1944 J& ( Oreochromis; 1] 26 —=2) , I
40 8 A0 4G 55 55 L v B AR (0. mossambicus ) , B3 A7 AL 4 9% L & 7E BN 25 5 SRV v b
DX BURE A8 (0. aureus ) , HAM A 0] 45 5 5 76 AR N P4 &8 59 /FA5- W A1 e B 2R 3 485
Je % B A4 (0. niloticus ) , KIFTAEMARACFR A JE B W AR AL R 244, H AR GEfR Z= AR P
FRHLIX Y JE H 2RI FIEAS A, A T 50 P AR &0 B K b, 5 3 R ] 11 0B B /) 22
AR R B SR, A2 g A BBATT AR 0 A Y0 L 2 A K S A 3G o 7 5 AT
AT FH TR R ALK A A OO ey 5 1] . X S B AR RS AR DG EEAR &, LA 2 T AT AT
FRAA AR TP AT A, EATT R A T s AR AR

INE&M

TR AR AR P FRFENT SR R o e AT T B AR R A K iRk (181 26 —4) L JF AL
A RENRTEYE, 5Hh, DHE kB m A, v LA T = % IR, 24532 FIIBR
A, T LA SRR 2 A RS KO g B v A AR 7 5, DI 977 L f it ok 2 DL 28 TR
HAK ., foa bR E R TN ERAK SJSUK T A AERE ) o FEk Sefpderp B 1
A AEAL(O. mossambicus ) & B ) Eh 1 B (euryhaline ; i EEJE FEl > 30%0) , 1M HoAh AR 28 HEA:
TEAEIE Y AR EE AT I b . Xk B 0 2L AR T 2 A0 X6 AR 3 B KK AR —Fh A
SRIGAFIEIE NPE o FER IR AP Bl K A Bsf (] B, 30 07K 35 37 2 P 18 1 S 400 v 28 &V
FIRZN , S0 B ) R A AR L . 2 JE A BRAR G- Hbdh [0 TR bt B 3 K AR ol T 3 76 FR
ZE A KRR AT ANE L, SRS 2 e e 1 F AR s i, Pk
REMSLEMRIA R E UK B R AR A, T S I i AR ) S48 o (BRI I8 T )24k
THREUIRASET , BIKIR & S HTRE A KA IR i P AR RS T . N, 755 Tk
TRIGWIH  BLE S 302 1.3 x 10° B a1 J LA/ N FET (Pullin F1 Lowe-McConnell,1982) .

LREEYFE

S AT P R ) R — A T I, 57 T Sl e A A Ui AN M IX . Bruton F1 Bolt
(1975) XFiZ v A= 4 52 BR A S5 L vn B A (R HEA T T S5 R PR A AR08 SR A5 . Ml AT T
RENMEM A TER 2 (809 H) AW R ST A O RS I 51 8L, 1 e ifi fa 25 00 ek 45
0.5 ~5 m K FASEKAE )5 KA TR ALY B3 04 XU L (HAE K2 6 m K ERAL IR
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B (Myriophyllum spicatum ) FIEE VR HR 535 ( Potamogeton pectinatus ) 2Z 8]0 % LA B AT H 5
(K24 - 1) o MEABAE LR BIHITIG . BITTRrLE 3 ~4 > H o (e fa] 47 2%
ZUTIR . AL X BESR L se  AE f0 HH BLAAE EE R IR , UHAE TR A —
ARG E I ( Donnelly , 1969 )

MG R IR SR IS WEPER JE A4 100 ~ 600 3245 B (7 I Y Eicde 5 £ i /)
AR HEAACH A TR e R NK AR Y AT, 7EVT Al HEfh
RETPIJEJE AL R AR K2 6 mm (18] 26 - 2) , Frit 247y 200 2%, s fi £ ] F X0 A7 £ 3k
PR ST IR B R R A WSO A7 f TF i A B RS DT 4 . IERTRE £ i) DL I
WEEL 1T H R, — B ERAR S HECRFA R ] 28 4 11 b §RkE (Pullin A1 Lowe-McConnel
1982) , AFFIHEAAIIAF] 9 ~ 10 mm B, BATIS R B A9 1J2/KTE 1 ~3 em 4b, FIRGX
HLAZKIR AT LA 32 °C |, IETE A TG IR 27 ~33. 5 “Cyu {2 M (Donnelly ,1969)

HEf AN A 030 H FEAKIR 1 ~ 15 em ALI% 3l HE AT AT BEAE 2 m RALIE WUPE R R4
0 — I 7R 1 R LARE B AR S E T o &, WA B /N be 228 i 2 25 I Se sh W) il i
VEHNSE o T TR 2= KK ), 7K Bili 58 5T Sy HC A 1 R Aok 1 T 5 5, [ I 7K A )
FYB RS R B AR AL 4 37 BT LA SRhE & 2R il . BEE A B34 K, 448 (30 ~ 80 mm)
FEURTE—LE VR 7K 2 T B I 3 2, IR it B B — SB[ 5 i o B M sh ) RIS 2 & &
AR AR SRS . Pullin A1 Lowe-McConnell (1982 ) X AH [ Fft & {H AR 7 £ A8 [ K A< 8] 1) 27 4R
AT TR SR R BT B R AR S R T, BEFE G B2 R LR
wEFOKEDGIARFEN P AR SE , K EATACEVEAEA [F 7K 2 (8] 3 B AR K 22
S, 7 FHLAE [l —7K P vh SCEA AR [R] A 275 RT3 RO A 2 M . A8 Gt , 9 S| i o 7R
PR Z= LU AR A B A B A, T AE 525 ATR A ) 0 A (Maitipe Fll De Silva,1985) o HAbAF
FEAIR R, W iR B R gl BRI R iR R I R W AR AR R B YRR

TR A PG EUREW) 2 £ 00 AR 8 2R R B, SR AN 4l 20K I i B AR TR — 2211
KA, R, IR 26 e 32 B 2 A fidA (10 ~ 20 em  ARUEIAA ) SREETERRAY (4 ~7 m) K
RUK ARG DB B R E AT 23 6 8 b 29 2 f 5 & (Pullin Fl Lowe-McConnell , 1982
Fitzsimmons ,1997 )

26.7 BEAEY=E.FEMHIKEHITN

1R REVE A R K MRS FRoR A4S 9 T 38 T, 2 0 W 4 9 R B 25 7 SRR it 2
W/ TR I, 2 AR R B 2 ([ 26 — 13,36 26 — 1), KT, N [F 2 Se Fl X
) Yo A 5 AL 7 P W R AR R AR TR 1 2 55 S A B T 78 3 k2 A H At S PR T 5
RIRAE 7 IR X 0 PR, 1 Dl R R AR A B R/ v i TR 1 (1 26 — 14) o
R/ INBR SRR DX IS8 R e L 091 8 Aok ) e A A R e o, IR 4 £ SRR 9 DX 3 (
TSR IR A ) LSRR P O 4 10 A /N5 3o 8 PR 25 440l 40 £ ) 00 28 7 0 A R KB
Wi AN FRIBIFSE 0 ) B T AP i S e LR AN ) S T R eI T 25 (F
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PIUR B R He) K SC (it B IS RD R 8 Rk B fr s 16 9 — 3) FEAF S 4l 57 1 sk 46 T
W25 AN AR R VTS — AN N fa RN R A 28 (M g f T S AE D, BT AR A T #a
I A R D e AR AR A B B SR AR E IR P A B . R R AV P, 2R
FEAENT R TR AT AR 7 T A % WK DS 8, (HL X ¥ i i 1 58 40 20 T K Al ( Werner
8E,1977) o BEAN , AT R, V8 2900k R MK AT 1) (.28 A T By S A Be i 4t
FEHAAE OB AT B AR A% T 3 22 9 BB it #R3% ( Schindler 45,1996 ; Vanni, 1996) ,
T 3t A A7 TR A 7 o G IATA = ( Randall 45 ,1995) 332 PRUAAN G LAV, 3600 TR
J A Rl ) £ A W R R AR T

160 16 —
- |

&L

120 - 12 =
— =
it ®
E} 80 | L4 g
z B
B 40— ]
=

=

0 . o

1973 : I‘.ll?_'r I 1';'."? I ]‘FI?‘;I ]EJI?.'I I I‘;ﬁ] : 1985
26~ 13 19731984 Sl 2 JE LA s 3007 LK o 08 5 606 B B 02 L
[ ST RS VIR BB VR 0 B A ) WA M ] (Yurk Al Ney, 1989)

10t
3 FE AF M i A PR BTy

it ikgha™)

S (mgm™)
E126 - 14 & E 5 e W 7K SR 25 BEL T 0 0 380 0 R 35— 3 vl ) 5l 5 IOk Al £
FKAY R Z MM OC R [ BRI & S I 04 0 5 A ) R0 AR Ay 1 1 I B R e AN [R5 P e sl AR R (3R
26 - 1) (FBFHJEWINMEAES] B Yurk F1 Ney, 1989 ; HE FMITA £ HE 5] B Randall 45,1995 ; %2 BL ik M
HIIAEAES | B Bachmann 45,1996 )

570




|26.7 | wxam e >~ BAERE ST

®26-1 RARFNEKLEYE (B, kg/ha) AEF=8(P,kg-ha™' -a™') BHKE(C,kg - ha™' -
a™') MBI E A IS (CPUE kg ' - night ™' - standard gillnet ' ) 5401 3 M2 = B R R EE
REX:OREMMSLIERF R (TP, pg/L) JKEHREFH (PP,g C-m™ - a™") [ BH)
REFH(GPP,g-m™ - d™") JRE(T,C) . H TRAMSK(DO,,mg/L) 4 KKREBME K
ZE(MEL,mg - L™ - m™ ) FFSER (FPA, km’ ) S{ E R E (Z,m) ; Q& KB E 0t 3
ZE(D,#2/ha) EX4EYE (B, kg/ha) B XEENFHEE (W, g) ;i8I /1 (E, man-day
~ha™t - a™h) [ IR A AS )RR (MK, ARER ) Xt T A Bk 2 R VB AR Y 1 B AR T B

N FooguE BTN S 30k
i/ (kg - ha™")

log(B) =0. 84 +0. 48 log( TP) 0.51 11 RN Randall % 1995
log(B) =1.07 +1. 14 log(TP) 0.75 22 ZEEIFHRITMAKZE Yurk Fl Ney, 1989
log( B) =1.55 +0. 32 log(TP) 0.24 65 ZEEMHE HEKMKE Bachmann 21996

it/ (kg - ha™' - a™h)

log(P) = —0.86 +0. 65 log(D) 0.80 53 JRHFIEIIA AN Randall % ,1995

log(P) = —0.98 +0. 67 log(D) 0.74 11 JEAFIA Randall % ,1995

log(P) = =0.57 +0.59 log(D) 0.64 42 R Randall %%,1995

log(P) = —0.37 +1.09 log( B) 0.80 22 RHFIHIA Randall 45,1995

log(P) =0.38 +0. 89 log(B) 0.74 51 JRHAAR Randall 45,1995

log(P) =0.30 -0.38 log( W) + 0.83 11 JEAFHIA Randall % ,1995
0.91 log(B)

log(P) =0.51 —0.33 log(W) + 0.80 42 R Randall % 1995
0.89 log(B)

log(P) =0.60 +0. 58 log( PP) 0.79 19 JRHHHIA Downing 45,1990

log(P) = —0.42 +1.08 log(B) 0.67 23 RN Downing 25,1990

Magkit/ (kg -ha™ - a™")

log(C) =2.08 +0. 121 log( GPP) 0.76 7 EMIA A IE Liang % ,1981

log(C) =0.24 +0.05(T) + 0.81 43  4FKHNA Schlessinger F/1 Regier 1982
0. 28 log( MEI)

€Y =0.98 +2.65(FPA) 0.91 10 YR Welcomme, 1976
log(C?) = —1.80 +2.27(chl—a)  0.91 25 ZEEBNAFKE Jones Fl Hoyer,1982
log(C) = —1.16 +0.07(TP) +0.16(Z) 0.96 21 JEAFHIA Hanson Fll Leggett, 1982
log(€C) =1.81 +0.93 log(E) 0.75 66 FELHIA Quiros, 1998
log(CPUE) =1.08 +0.60 log(TP) + 0.52 99 PFTAREMIIAMIKEZE  Quiros,1990

0.14(DO,)

@ %ﬁi;kg cha ! .a!. km_lc
@ RNl
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CT SV

27 it (production) 12—l IR PO E B (kg - ha™ = 0™ ADEESEEAE A
I RAETERE TR AP R, 27 R 5 SPRERT I et T4 A i e
S I )P LR Allen 1%, BUFFHSEHLAT 6,6 SEAFHEBI ) 0RO
A R A A B BT R B (s 2 R B TR B9 ( Ricker,
1975) o REHA K7 A TT AR SR TR (4 ha 25/ 4%80) AR (k) 40 0
R ST, AR R LSRR A R 5 R TR,

G SRR L BB, PR E SR P L) | ELEU IR
Bk R RERIRRIIRE MU L/ 00 6007 A . BV LS SO
AT RIS o T EL, P BOK RS AN B AL RGO 0 3 75 B2 R 25
SR, R AR 026 107 /7% o 0 5 P R 55— B (Leach 5,
1987) o " BTGB IR 0 RS HAF AR R R, 2GRN 47 A
L2 R0 S A I LM SR BRI R L/ 7= RO B b

4 FEEFFE RN

Downing FI Plante (1993 ) X i iy s X £ A ( Z R I 1) (9 100 W58 45 3L i
13T 50T M TR I A 4 (P kg - ha ™' + ') FRFAE YA (B, ke/ha) B FEAR DG,
SRR AT e R M AR (W, kg) AHOC, I HL, ARG MR A 3E— 2052 B KR 19 52
M), 53¢ B AT A2 XA R AP B ORRAE KR . SR

log( P) =0.20 +0.93 log(B) —0.19 log( W) +0.02(T)
r* =0.88;n =100;RMS =0. 084 ; P <0. 020 1 26 -2

Hrr,logB (0. 93) (B RERFZT |, UiWIF BT P B B LU AN BEAE By 1 (9 2o i e A=
B EARARD, X AP (2026 - 2) SHTEHS R i — AT KK A TE - sh ) i AR
FEM(K 23 -5) o XABIBILH], R (P) BEE FREAEY) & (B) RIS R TTE AL T i
B R A0 A A TR, AT P2 B LU B 25 0 2 1 AR R BUAR % 385 KT s/ (181 26 - 7)
TR A i A B s, R LA R K P B . TEAE R IR A IRE X
L2 1) T TET R A o 8 28RS A A R A N AR B R AR P k. SR TR Hb DR Y
BAL R N S B B e P i, XS5 TR R TRk, BI7E KA 2k
o BB E I U O X N A SR T RS B R A e

FERESTEEY
fiE

&
R BE A TR 3 07 B A9 18 AR 2 I 25 8645 %0 ( morphoedaphic index, MET) , i 45 %4

® A (kg - ha™ - a™h) BITAR 32 IR P SR ) PO 2E A R 5T (2 26 - 2) AR A e 2 A
TRK I PRI ASAL , B P2 B LA AR 77 a0 vy iy o 60 LA A 0 S Rl 1 00000 114 A B i 0 L R IR T (11
26-7),
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R. A. Ryder #£H (Ryder,1982) , JE 25 4 548 $IOUR H S ff 1 [ 442 (TDS, mg/L; 55 5 HAH
Kl SR L 13,2 95 ) 5 IR (Z, m) () b 3R 5 7% T 08 o 25 B 1 TR0 7 (3
26 - 1) o ZIRBUE AL TARL: B X | o] —Hi BEABEAT | b B 2 R R A B AR II9A (an e K
W ) T T, XS — AL 55 FR RS FL A28 B B TR ) o AEAIK L h i iR
DX AIATA BRI — T Ak A5 AR G, MK s MIEL AT Lkt 5 3] 7 7 8 119 3 fUAE ( Toews
Al Griffith, 1979 ; Jenkins , 1982 ) , [R i AE X L6 Hh X, MET KA R 32 A28 & 754k R
JHR 05 | ) R A A 2% A 425 15 3 ) s i«
A —FELUR PR B R B TS S SR B SRR (B 7 - 3) fa = i
B, XS A TSR B AR AR AR K RS SRR AR A R . TR EE R i 2 A )
G3AT K AT R DX RAR O BR A KR RR (R 7 -2) CE SRR RS (]
9 -3), DRyt 7R Ao S Al 22 L, Ryder AT R0 fiff [ 44249 Jo
ZH(TDS) , FILF=A: 7 TDS: Z bbb B30 1o 3 A B3R T g I A TR S A S 2 &
(438 B AN TR = it (W 52 . TDS AH XS 25 5 D 4, ‘2 B8 e AR AIG 28] v 6 82 3R /K K A v A
YrEFRRBER HE R R, 2 T 3 B AR 7 32 & 8 37 Ak 52 i ( Chow-Fraser, 1991) . 81,
TDS FHAEMEEL G 38 , B A 75 0 J000 £ ™= o A J 25 B, FRAT IR e =z e/ e, AATTxT g
T £ b () SR L S S SR B R O R M AR PR (DL 7.4 ) .
EASHE 2, A0 MET AR & (1) {7 520 56 (] S A7 | (L RE X I 4k 55 s 12 4 AU 25 0
(7K MR 7 A BRI . MIET ASE 76 5 1 180 971 1) 38 75 KO AR A /N P SR B AR b R 1Y
SRAFEEST, AR AR B FRER R FE L 3 TR AR A R A A 4 It 3, ol FH 3 A5 2 R T £
Frig, HAE R RORERAR . P, 7R 8 IR M AR A 7 T AR AR RINAE S R 58, v L
3 2o 000 7 KV R B g TN e A i (1B 26 - 15) , AT AR 24 TR 1Y)

10
1 log(FP=0L60+0.58 log(PF)
1 F=0.7%; n=43

o E26-15 MEpEAE(O,
o FP) Filj 4k (O, PP) 5 3 26 A 7 fik

o ZIII R S R A S i
BRI, BRI 4 A S
B F TR F/R I RIS 55 Bk
AR AW e i 0 1T 4
' A SRR 2 3 4 E 8 4 5
: o ® 3 AR AR AR 9T B 1AL (51

T 4% 880400 M 9 45 4 ¥ 3K ik -

w1 e et 100 et fH. MBRELEEAE R, ] (3

MR e Com ) H Downing %5 ,1990)

ﬁl’_j;l"‘" -’Iﬁ] {8 _,1'|. ﬂn’[ kS'hﬂJ'ﬂ.. | ¥
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MET KR HAln] DRI A ™ T B IR 545 25 2 B 2 K a5 8 IR 12 3
BRI P71 S Y sl R R sh ) A Wi (226 - 1)

EFRE FENEFE

AT 5 RS S RSO 38 B 0 5 8 R 1k CREUR & A 38 ) 38 5 1T DL+
R I f A7 AN 7 A (3R 26 — 1) (Nakashima F1 Leggett, 1975 ) o {H3X — W sS40
TR RGE: — & Y B IR K S B0 A W OR AR A A R B A S AU 2 —
FUR A KRR 2l 28 KA A0 T 5 o) — FS R VR Y AE W i 1 TS DR KR BRI 2k
i, 25 P BCRAAEY) (K] 24 - 8) FI5 Z AR JBUAH DG 028 S TCHHESh DI AT 2% o

X P22 A 7 KA P 5 s, VR A T R 2 AR ) B R KT
e 2 W e, A PR M A0 SIS Y LU 9 D B 8 3R KT i T v T AT (181 26 - 16) o Jz
Z, A E SR A R AL 7= TR IS At 28 A= i (18] 26 — 13) FilAE 7= 4k (18126 - 15)
AP T R, BRI, SE2% LB ATE B 0 535 I 5 0 2R 0 Ak e i e e — oK
RS TT A5, TR 205 ek [ G AT T RN e 22 P 45 B Hp = A R i 22 A 305

o 10
g .
g ™
g
&
8
L (a)
m_
5 - F26 -16 FF& 65 &K A
b (ZHCHE RIS H 4
g’ 40 B SR H (6. 25 ~75 mm)
o] . P 4 2 4 27 0 2 00 £ 285 1 A
o (b} W (CPUE) F-XIH (a) 4k ik o
E BT £ 2K T o5 T4 (b) Bk
3_} 034 HVE I 3 15 WA R
B3 047 HL (o) Z G (I D BB
B 037 b s QTERLE 3 R AL K i
83 021 B GNCEESUR TR &3
2 i ' O TR 3 ) E bt .25 5 O 560
B (€ G, AR SN S PR U
0-0.05 0.05-0.1 0.1-0.2 02-04 =04 ARl EREMRK) (A
H#@imgP-L" Jeppesen %% ,1999)
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TG A 7 Iy A R B AU A 115 )™ i 2 B AT AR S 2R (181 26 - 1S,
26 - 1), ZPrLLAnte , 5800 B DN T 08 75 1 5 04 L AT 57 e Xt R 5 b 28 A BT R AR 1k
RPN 028 50" 5 A TTHRAL AAR T ; 3 4, R R AEAR R BE b 32 B 48 B Al AR A%
VAL A $5 56 Z (fishing effort) A52N . SR, 35 FRARAS 5 0282yt 22 6] 1R 56 2R 7 AR S M)
AR BIBAR , IX R IR T8 TR AP RS, HoAth PR 306 £ 4 A ™ 0 A= )t A

SO o YN, 7 e o A PR Y £ 8 o 0 SR SE TR AR HonT A B B B W e
FIH, Bt F) 7= R P T e A = i, ORI AR X A0 /R FR AT ] e 3% 5 2 P £ 2T Mk AR
f S, AT S8 3 A BT

26.8 IJKF=FIESKE

1997 45, K P= gl sk 1 1 AL Rl A28 7 /A 50% ~T70% (18] 26 — 17) 5 T 251361
B2 , 3 AR R H LR AL T AR5 72 20 2 % X RE SR = B 1Y STkt B30T 50% . Y
Fiti K 38K 7K 72 3758 ( aquaculture ) A8 XK A A WD 5508 , B AEBFAM 3R B R RRAGIE I T 153
TG KR (26 —17) , 1992 4F M TTHR 1 FR P kK A 1 24 8 P2 ) 84% (FAO,1995)

_ [

D ||k /H_,- -

= A =

E 12 \'w"( 80 3

= =

f;: it 1l ,1'75;%—“

% @ E a i ' l i ! !-| E ; i ' 'I—m .,3 26 - 17  1984—1997 4F Ji] Py fifi 7k

SHERELERLELY I n S A 9 5 9B 2 B e

= WERRRERRRRRARY (1A £ 3 5 01 o )
1985 1987 1989 1991 1993 1995 1997 (51 A FAO Review,1995)

ERER M IX FRAH ) 126 TP 85% S AR B PERPSE . BAR BN BWFALECR (K
FOMRME(<5% ) AAFEVE JEEVER A B TEAZRAE B4 (L1 E RGO WA FEE
TP PR B O RE SR, SR B A RS JRUAE S, SR £ 28 7 i 5 ) 7 i o 5
Fe(1#26 - 18) , Hyk g i 5 Z A 22 FLam py i A0 S (B AR f0 . Aad, KDY 6k (Salmo
salar) R AR LR EA ARSI IR IEAE U R 2

A KFEFRIELKEY

IKFESRFE AT LAy A 4 PRI B AR e X EARES 5 40 Bk e S HI A &

KL 3251 (extensive culture) FEZEFIXT 4R (1 55 A4 T FR 58 f0 35 AL GE i)y T S 1B 4%
HE SN B7 1 e b K2 T Bl R H R R T IR, SRNT, B I T £ T IE R
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WA HE R BSRAHAS G o RLCRY SR BFLE AN B R AR (B R 2R AW E IR . ML
TUFRAA R 2 H RN T AT o B0, 70 R FRLUBCR IR B8 0 B e 7 X, R
(100 ~1000 kg -+ ha™" + a™" ;1] 26 - 19) 3 88 1 1o 79 T2 (9 12 P S AT HL 24 < 1 T
B FRK R fRe e AN 3K i (100 ~200 kg + ha ™' -+ a”') o

P26 — 18 E[IBEA BRTERT FE A P4 5 R 4547 ( Catla catla)
[ A F A OCHRE A ZL) 4240

I =
i |
S A R S T ]
mled e e itk |
[ NE iyt 4 ]
pEEE g | W | TR
95 4 1O AL TR CHEAE )2 0003 000 ha™) T
i R s00-2 000 ha 'y | (I
ek e AL 2 ) £ 487 Bt (<500 by |
marpaen | -
wEnArR | | anen
rrikE as R | R

i o JUE

£ SEA S

LGRS

| IR T [ Fer pe et
O TV TV [ R VA 1 S U1
P fibikeha o)
26 19 - FHli 7 FI3R5E 2R 50 1) [ T - FEIRAT Hh X f sk B 2 LS s IR N IX
HaHEHE(0.03 ~0.7kg - ha™ - a™" ). ] (k4 Welcomme FI Bartley,1998)

LEALIRIE (semi-intensive culture) 3l HRTESZ AT BEATIRIE . X FRAH T 5C
i A BB, HSR B — Mol AR, Pt RS O sl g ok A B . R B
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] G — TP AR 52 U Y 3758 7 =X, 3 R 2 5 A K 2R R 26 (TE R A S A 1)
IRFR . XFFRIH I BN REAR 17 7 A X (18126 = 19)

LSR5 (intensive culture ) JE 2 HE 24 AL FRFH 19 FHE AL, FURAAE 2 i 980 B2 1) 480 2L
BAMAMEE AHICE, 2RI R G R e R R, B 2 R s B SR AE 1R
& (polycultures ) A ITE A B e, T3 58 P 22 Fh A FHAS 5] 62 9 ¢ 50 #0288 (O Ui
Y —— RS ), T AR R G T 1 S R R S SR B D, B
FIZR L ) Tt 5 S 5 7T e B 1] K AR R B IR 7 (RS E0R ) B ZENE R 08 i 72 vp i B 4 5
T, 3K 2 T I Y 255 774 (integrated culture ) .

T ERIR IR RGO 4 ~ 5 M SR 2 FAE — 8, IR B 5800 R AN [6) 8 SR g A=y A oy
PEAFIRE R F A 140, B £0 ( Hypophthalmichthys molitrix ) A= G 75 JZ KA, 2
DAVEIERE W) o B 5 0 £ (H. nobilis ) 1 A= 36 75 v 27K A& B 2 LI il sl i) oy 5 wE
( Ctenopharyngodon idella) T2 DL R AR AAEY) R, WA ARAFHEY) O8RS ; F i (My-
lopharyngodon piceus ) % B JFE I8 F B 44K 4 ( Wootton ,2000)

N TR, ATTARA LRI G AT B R . sl &P ROk, SRk
T ) B HE A RN 28 22 (8] Y A S Ml )02 T SR BE AL 7 v AT DLERAS R 0 3 R
B A R R B S ) PRI BT, 30 BB 38 Bt S A LA T BT 0 IR e AR A SZ BRI, 7 i S AT
ARV, BE LA FRAH 1 7= B R 3K 10 000 kg - ha ™' - a™ " RL (26 -19)

15 % i F75H (hyperintensive culture ) £ 7 15 % B2 2500 T FR0H B A = & Tr A A Fh 26
FEAE M (cage ) @ /NI 58 K AE B8 09 K 38 (N AT I8 ) 350 K A6 28 22 55 11 7K il
(tank) HEFTFRAN . o 5 BE FRAE e 2 N LIPS ) W8 R B FI/K S5, [m) s 2342 1 A it
Bij 1850 . SO TR ST LIRS AL, w5 SR 7 TR WIE 2 b AR Bl . BR
T ATV b X P X R SR A v R R A S TR A 48U R Tk L X IR R £
(R fa) FR58 o (HAERE 25 09 JL AR ], JEHAE AR b DX, ) FH A R 1 2 Fok Sl A7 1)
R e FETICHR AR A 1 1 0 2 Y 3R B TG W S R % R XA R Y £ e R (TR
26 - 19) HEHI B AFFEFI B A A4 2% HT AR AR o 5 B9 R K DR B
WA es K& MEFL YR E P A AR R W) i T R J2 T 45 3 2 SR A 22 5
Wity EHE R R AR, 3K 26 PR R AR BT A GO , A AT T ST ) 2 e 2 JEE FR BB 7 A
FT5 7K, R 24 35 2 35 K A SR8 SR KR

@ “ENEENREEM V5K ARG R RO R - MR FRIE RS, B S AK FTS W HE A
ASHIFRZY K 2 500 ha (1A . 7EBEZKAEFIR G A EEoR MM OIRZ 3 E) S R (FRIFAEY &) &M
20,5550 B I B R E R . XA IR R G AT IR T A AR R 2 7 000 ¢ (4 £ 2, Bl o BK T
H:7= 2.8 1(2 800 kg) ff1” (World Resources,1992)

@ “PFAST ST LSRR [ R A T R o0 A A AT U 10 A [ S A T I K R R
TPV TR I FH VR P A T TR TR e AE A SR R G0 P, AR SR 5 7] T RUBOR 320 R AR 204k 57
H ki B FERE P ( Beveridge F1 Stewart,1998)
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EMErEREEE

Xof 1 B B R AR G A W R G 2 A Tl AT MR AT . TR X 4 R G S A e fe:
AR B TR A L T R B2 I TR AR FR 08 . 25 I, A4 77 1 000 kg A,
24774 500 kg [EREY) (B BEWIRIZEME) i A 100 kg A FIKZ) 20 kg B, fEHE TN
Tk 3 i oy 0 B £ TR e K, A5 LA R 5% 3R 9 % 1R 5 55 ( Costa-Pierce 1996 ) , {HR
Tvi) 5 B T e R A AR R 2200 o AR 22 A o A e g 451, HL B vh R 294 30% 1Y
ik \20% (1 & 60% Bl LA B ATE it ¢ (Merican Fi Philips ,1985) . #fa4iiE , il &5 K
TA 125 pg/L R 1400 pe/L 1 EA M 8 mg/L i) BOD, VAL : By BT & L 29 11
(Cripps F1 Kelly,1906) , FHoAh 18 S S 19 5T i L 298 5 ( Costa-Pierce ,1996) , A f]
) U LU R N LA AR 22 5o e U2 FE SRR T /K, R LE i A2 Ak
IR BB A K B D A T A DK 22 BT b DX ) 5 3 R AR v 2 e i e
(£8-1),

fie: £ SRR S5 B 5 T b DX 2 fk ARl A= 7 v i Il R R — N EOR N
( Costa-Pierce, 1996 ) , {H 554 Mb Az =4 Eb , 7K 7= F52 58 1) 1 W0 4 43R ik A KA. i TR0k
AR R AR 2, TR T 40 2 SR TE 10 K 3 W0 HE RO AR X A /D SR T AR 28 5 ik Rk g rh
B R, IR HEBOE R T b, — 287G 7 6 5K 4 2R P M 0 1 Ry i e L 55
PRIt , S8 3 R A T TR T IR A%, LB 1kt 2 B A ALY BURL DA R Je .
e A T B kK AR I 2K AR Bl R BOD 5 1R IS JE IR Al i IR O, TR
Sty — o 0 s O o] e I 5k PR 35 A RIASE . HE 1 SR ) A i K Sl b 1 R 2 5
WP AR S T B IR 2 A (L ] B £ 28 5 0 A 3 A Ml D R R e R 1 AR
B,

FEFR RS YIRS b IX 1 4R BB IR KO U FUR —AN /Nl G SO SRR
X E AR i A KR AR AR B LTI A 58, 3k S K AR AR R R 2, — i
AN T2 . FEIXSH IX, S A 7 R LR B AR AE R R R A L Rl A
HESEA . BIAnAE R [, R R AT 7K 72 35 58 R 32 K 72 352 58 52 W ) /K B8 B 422 30T 30% (Hu il
Liu,1998) , ifif HLiX A L BlA fE sk 3 K o SR, W9 K ™= SR8 e 47 i iff — B 3 K 0 4252
Bz A TR TS K BEAE A A T3 LLEOR A AR B SRR AR IR 45— R BIT5
Lty R

BAFRBESHAEF
2 FRFR I A AT 7 N TR 2= AT G ORZIRK BT OFR 4 B iy .28 A R
WIEEREE JT BRIRHIEAT IR0, 5P M R ) 2 R R S R GE DI g s @R BR e e M2 iy &) £

HEATFREHE ; AR ARSI A 5 @ R 2k R A SR AR 2 SR A X ki , 5 365 37 244 M A I3 )
HPLEFPA (ANt fa RS AR £0) HEAT AR5, sl Al A SR 6 R R A 58, R X & S 3 A
A R T I P DR ) A T 2, 2 7 ey 5K TR A ) A 2 DR 0 A O )32 3 g P 283X
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AR 10— 24k s @ RIS A6 AR b o (B2 =2 110 X3, 244 a9 368 50 T 5 1 7 e 1.3 5 40
X  ATHSR AT filEa SR AR o] J A A A e A S R (L 23.8 ) @, s Ab, 3k
I B F0 2Rt 2 25 T A R T A B A 27 A A2 9 (Arthington A1 Blithdorn, 1996) 5 (D A &4
F S FRE I H T TR LT AR 7 1) S A ) R 1) R A R 2 T X R AR 0 Y AR £
LA A Al TE S AT, TRIIE , 3258 P Mt S R A i i ol Js
FFFERT S A4 97 ( Naylor 45,2000) .

26.9 K&

RYILA U R RS A FE RO, AN OO KT T B 7K AR A A B 2252, 1 H
XF K8 CanEFG RS 8 ) K S () FOIRLE b i R mOMOK A DGR I 5 2k
(Inef g RS B YA R R AL T AR N, XTI T
Mo A R, H Pl A 6 B B A A M T e, 22 PO TR R R G Pl
B ) Z2RE 1t 75 (Suter,1994)

RERSESEFNRT

FEWIIAMIT I 0 3 72l (O 2R 7 0 ) B SQ IR A 3 rh oK 8 8 TR 1 i
1o o IR M S AT (T] 2ty ) o S5 KA S I 1 B 2R AR E 2, BT IR AR MR Ok
T K BB o SR, T Y5y A B 2 114 52 8 Py B A3 % R, AT e R R R A
JEA T AR ARl o i v B B IR R BCTTAR Y B i A, D BT R 2 3k B TR R R OR
RS, S AR SR R R AB A 1) 25 9 (LS 24 50) MRS )l DL 8 /) R I, TR] 42 XK 5
7 A ST

AR N YER ML AR A, AT 5 MUK AU L 9 R 0T Rl
TEIX HUREAT v 2 R A R K & (1817 - 10) o SR, B KB AR I RO T R G R
JER RN AR R A BE (B2 AR AR DK 6 77 SR BE (BT U T M I ) AR A /N Y
SEEFRARG RO TEE IR OUAE ML T R G AL AR By X, i SE (6 6 2 1L
BN B G HIX 7 TR ARG 7K 8 1) = B R A i BAT e PR VR T (1 26 -20) o %14
HR IR 3 IR KA 2 B S S oA 22 )k ) PR 77 T VK 85 ) o B AR Ay v L R B
HEAIME ] X SE R T AT REA S : DA T4 @45 28 G AR I 1 B T 1434 b 1 AR
/N BIKTR RBSE, ATAE il B B X R AR 8 s B 7 s IR DT A T AR AR K B &
W) TCHS HE S AR S TEE AR I E A s ORIl B A 8h ;s @K & 5K & AR K &
R ZEXEWRTES . WA K& FERTH RIS AN

@ “EER A XRIRAEGE SR 5 A e B ] fofi € (9 Pl o5 0] R 325G, IR s R I AL 4 it . B fa o
A Bl 4k Z2 )37 (9 107 5 DA 1980 4 100 000 t 3% 5] 1990 4F-f) 450 000 t, {HIX 0] BE LAJK 25 JL E Fas it 4
A .7 (Welcomme F11 Bartley,1998)
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E
|

(al

A R B km )
=
|

log(BN)=0.45 log(F1+1.29

=025 |£

5

E b
] o 26 -20 % Bk M A
ﬁ L] [Dg[HH]=U‘.5U |ug{f"!l+1-115 7J(EJE *ﬂj{ﬂ7kﬁi$5%rhﬁ$ﬁg
F=037 L/_ GERZMEF KSR E
, | | | L BN(a), A B AESEH K& A= 9
1 10 100 1 000 10 000 # BB(b) ZHMLR (KA

B iti(=gPL™ Hoyer Fi1 Canfield, 1994 )
5 _&aHEEER

M LA T Z A E K E N, B UK 5 a2 MR T X
JEATCEHES DI TE 5 o XA W5 S ARRIZL, L2 T 7 A 1 A5 i ) o 22 1) /K 8 i
X 5| 33 25 () £ ] ( Bouffard 1 Hanson, 1997 ) . 4N, Eriksson (1979 ) W22 %1 7 Kfi #L — 4
T A ES TS ( Bucephala clangula)) X A 2 W) ) I FZAR K . Eadie 1 Keast 1
1982 4ERYRITSEHE , AN 55 ] f'5 £y 22 8] (14 £ ) 2 LRI W ok I 4 35 3R 00010 o 1% Al
80% . EBRtEST , TN AR 2B BN, 3% =B PR 8 S TE R HESh ) 1 38 4 Bl A
HREAR (Eriksson, 1979) , #1285k & M AF7E ] AH EAE I A 55 — 0 PR AE B /R 25, — 1
e FERANNIA T 5] AR ( Rutilus rutilus , B8R} ) J5 , 8RR P& M XUk ( Podiceps cris-
tatus) W FJETERES 10 B AFEZE T T LA 35 fi s 1Y 24 K & A e —— XK (Aythya
Suligula) B =F FEWIBEZ FEAR . Rk A2 82 B R AR AT PR3 £ 30k R I e s ) 9 5 4, 2440
SRR AR XK 8 B ~F B 2 HOBT T 55 (Wiinfield 45,1992)

AR K S S mIEZ MIRH EAR AR B Y5 P a0 s At flin, i N 5
XA T EE BRSSO ENUKAE Y B o AR s ) B R S S O e B
it PV 2% (AT ) | 3 — 47 S T SRR AL U 50 0 R AV K AL A 3 1 e e i A W g A
flo B (AL 10 5, PRI Sh W REAA el /NS F 2 o O 382 A2 S RADK 3828 5 1
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B, RS Dt e 2K W 5 sh W (Hyalella) (%0 B R 0 22, 3 RIS AT o 1228 F 72 s )
FALT U ( Gammarus 5 8] 25 =3 ), S £ 2 G 8 B 30 19 B ) F 26 (Hanson 1 Butler,
1994) , 3, 763 E B JE 753k M A v, S0 K & BB NG 1 T R B AR A £ 28 4l
BEIIARAE TR s F B &, 0 ELE B TS T R R S KA B EE (L 0. 3 ~
0.4m B 1.2 ~1.5m), gmifs B EE (75 R 7Y 7K 2B A 0 38 08 A, e )2 B O IR 732
( Potanogeton pectinatus ; [€] 24 — 1) FI35 5 ( Vallisneria americana) , 7K A= A0 Y B R F B ZEH0
MRS T R K S TE RO R R X B,

B b S B 2 A, K8 X A AR AR R oK A AR W S5 A R R R R S R A
THAA (EATHESS O RR ), ARSI X WV 2 AR 0 35 00 SO I (1122 ) B AR R R G
LSBT . A4S Woollhead (1994 ) IAIF 5T, 753X A>3 B AR XS BEWH i M TA 7K & R348
THFER B K LA Yy b 35853 Az 77 519 20% , T B AT DA R Zh P i Az r= i VS AR 20l 4% (3=
25 -3) , XEOREFILZ A MM EE TR H, B THFERN A2 5 ka2 HFE
"W 1/4,

KBEHEEEA

MNITZHHARE], AL IB NI H 5558 2 05 LRk BRSP4 g
HAF B K A S R GE o K& CRUHAU A ME S, 07 e | 2 #0 R A B ) LAl 2B ok A=
BRGNS AR T RGP TR S S E RGN . M B EK AR Y, 2K
BHRRE R M K B S8 B FIK R (A 4 = B IR P S5 A0V W1TE 7 T 0 K 8 1 4 # gk
FIRABITE o

rEER

o KA E A AR B0 A AR N T PR, BT A U R 0 3 ok A
PSRN T OO s = e v R A S e o) L R I -l
AR 18] iy ROEC T Ao

e YEMBERRILEA, TEXRNWTHEUEMEHLAR W, 0 -REKA T
R RHEHFERANE,

o —HHATO-ReThasFEm—F, EE1IFRENENE, LTLHEA
A AT K

o BRMHABYHANEN FE DHAREAEEY W, 0 -8 TE T

@ YR VR S R B RN (725 8 SRt I, R IF e sh W A 3 BE B WA B2 ) |, B A B R BB G
KM E W REOK ARG T E LY. SR et 2l T sh W LR Z G B AR R K
IR B K A R R 26 2, DT AR T B 5 BRURI T RS g B 90w R T, 19 T s S, 2 £ T R 15
BT IR T A P, (Spencer £l King,1984)

581




%26 % | &%A0AH |

W kA, B e xR A A B K A PR B

o 1 -l boyfmE T AR A H R A P A5 B U AR AR DL RO B KN
MW AT K,

s BEAMMERTURGAXBALTE EWREH T Fokha Kk
AREEFRELERT,

o B RFE(HKEa)fo k) EFE (kg/ha) £ X H R R H Ak BEAKF &
K, R E T AR

o ME L ALNHFLEALAELREE AT, XN EXRAW L E R 2 A
A i P G A B TN A R R

o AHEBNNMAKE =B (HHE) KA & AT KA BN S0%, 3 B F i
B

e ALY ZEWaFET U AR RAEN & LKA X XTI AT
BEN—F(—NEBRR)EBE T ETHHO KRBT REAEEE,

o KFERBUAMNKERATERTAR M,

°* BEERAKEKKEHNENERILAERAKENK, EXTRAESRERAFTH LS
Bok vl H KB HEEARAEE PR THMEKRFNGEET R HEIFHLKX
BWEES T,

i

(T#&,RKEE X EL %)
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E2TE K K B 1

27.1 5|7

PRIGERRA 2 ph SR B R 1 0 B D0 AR I G, 8 X I L b SE B AR B 3 (141 27 -
1) ARV 508733 DX — 867N XSl A AR 22 BRI T 8 e R Jm P £~ 0 2R 07 AR AR R
IR o ARARIRALSEAR K YR HH AN BE 77 (acid neutralizing capacity, ANC) (R4 ( UL 14. 4
) o BRALSIE KA 2R AR P RAE A O, PR BEY P S R B b o X se s 4g,
JE M P R[] 5 s, BIVECRS TR A 7R A 2 T ) B A0 T DA e 0 1R B X U
S SR B A R T 3 A TR 2 B B R B SR ORI R TR A
WRAFIEH . AR b e SR R B 2 i B R B T (R A H B R ) TR
HOREC R BT AR ARV A S 0 2o RO 5 e o A T < 1 AT B B PR A 1) 7K
32 B SN . 380, BRALRS A St 7 A= 8] 4 14 16 5 VR L IR AR 22 5% 4128 L TIC M
ShYIFIERAR A B B 7K rh i) SR T o A ot s R R A R B A KA A
Tb TS A S IEE ™ M PTG 490 [ ) R

IR A 12 BRI TR R AR 2 32 B SR , A7 LK R0 IR A AR ik 1 22 b e
T, T 75— LR Ry AR B sl A7 A AT LR T A BRI A K AR, 52 IR TR s 5/

TH R b VR 22 T Tl SR A T 3 R AR o 7 S [ B TR U X, A 174 1Y
PRI 2 B 5 i 7 0 ik i P A9 L 4L TE 5 3 Y ( Bakeer et al,1991) K11, HEZK X
S B M PR A CEAR R AR B R T PN i 7K AR B T T R g LA B I A ) A 38 e R
RAPRIFE

27.2 SRR
R PR 2 2RI — SAALARL (SO,) IR FAAL G (NO, = NO + NO, ) , X LEH i A4 |
A R AR L S BT i ol A e A . BT BDR A, s A A AL
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P27 -1 1985 AERCHH AL 5 P e
JKH)F-24 pH( H 1985 4E 5, pH 1
0.2 ~0.3, P A SN (A
SR THAERAR ) pH, pH ek X5
IR oA B vk B 1Y SO, (NO, il
AR . B X 1 3R T R
5 3% B 5 . ) ( World Resources ,
1988—1989 ; Reuss et al,1986)

EYI N RO A AR 2 ~ 3 4%, A SR B M B JCHLOC R (A ilig) sk A
S R AT A HLE S (Galloway ,1995)

eI SO, NO, K HAE L™ H) SO, Al NO; ZER V-7 IR 1 ~3 d, X8k
JRAER SRR AT LIRS 2l 400 kP52 SR AT 400 ~ 1200 ko PRI, 7EREF B MR T
T, XA AT AT S GRS SR I AR ( Schwartz, 1989) o S (LA TLRE 7> P fif . —
PRI, RIS BRI RR R FR A T 5 53— R TR, (w5 A e (R I ki) ©

O SN EAREFTEO. 1 ~ 10 wm, HEALIR I R/INE /N RS R B EAR KT 20 pme R
UL >5 pm) B FCIR B AR 35 e AN RE DRASFAR I I ] B 28 SR RS, B9 T T 5 /VIURE (0. 2 ~ 2 ) TR
5T Uik, REREZS SR SR B 8 , BT REREREK TR o
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R, BATT S B AR B SRR Z K FERR N A S YL g v, B R TR
MEFE T AN RE HERR I 2 1T R

LT TR 7K 32 N6 B2 I 5 /N, T K ) pH A 5.5 ~ 6.0, 25 &5 K 1L A9 T 7K
H PR B th TR IR S LA 25 0 = AR (L 14.2 1) o HRTZEdL R Tl X
(B 27 - 1) A48 B A il A B e 3, ’ K A 9 R B Tl AR RARTHS in 7 10 ~ 50 % (pH
FEAR 1.0 ~ 1.5 87 ), Tolk AL LARTRRZK A pH 2 5.5 ~6. 0,

A TEVGRIATR RR AR 53 Ho X | 5 AR AU 5B A b PO 8, KoK b (i R 7 & A g ok il i
KA BIIR far , RO TE X BE 1l X, WS RERE 35 KA BT ARAE Tl AR 4B A
He 2R S HEH AR . AFRKVERSR O™ N AR HY

NH, (54%) + H,0NH, + OH " 27 -1

ST LA 55 it R R I By A s e, s oy T R HL T S oy ek P >Fe 905, 5 90 7 R <

HHY SO, A1 NOyFH ., P2 ARSI~ HR R IR IR K
HNO, + H,S0, +2NH, —NH,NO, + (NH,),S0, %27 -2

HJZ NH, (v BEAEE 5 &, B K 9 pH RS RS R4S T NH, B iRfk i BE (£ 27 -1 =X
@) , e K NH, 38 35 A 2= A A A A VE S R B 3 iR 4k, b 1 mol
) NH," 724 2 mol BT F1 1 mol MRHERHR B, BRIE = A= M i ER AR 25 T Re Bl 2= i il
s IR T I A R K A S T SO 0 R AR A (L 8.4 YT
M18.4 75,327 -1 hX@D),

NH; +20, —2H" +NO; +H,0 %27 -3

F27T-1 FIKESRGERREE PG NRMA LR LR NEEK CHOED) 5 0, (K
1) HIHFE S (AANC, HHL) , LKA EE IR TCHLIE M i J5 i 5 ( AANC, JEHIL) o ] (Schnoor FlI Stumm,
1985 ; Davison, 1987)

0 MR R SHbLT
i e L Gy
LB
P SUR
&k @Ca’>" +CO, + H,0Ca>" +CO, +H,0 - +2
@CaAl,Si,04 +2H" <Ca>* +H,0 + ALSi,0, (OH), - 2
®ALO, +3H,0 +6H" <2Al +6H,0 - +6
BT @2ROH +S02" <R,S0, +20H" )
®NaR +H*<HR + Na* - +1
iEA/ER ©2CH,0 + NO; +2H"<2C0, + NH,” + H,0 +1 +2 DI NH, &
AEA/ER D5CH,0 +4NO, +4H* <5C0, +2N, +7H,0 +0.8  +1  ABHBEIAK
R @®CH,0 +2Mn0, +4H" <CO, +2Mn** +3H,0 +4 +2 DL Mot
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SRR
o st AANC AANC WA A
CAHL) (L) .
BRI 5 ©CH,0 +4FeO(OH) +8H " <5CO, +4Fe** +7H,0 +8 42 LA FeS, 3
Filathif i (02CH,0 +S0;~ +2H*<CO, +H,S +2H,0 +1  +2 LI FeS,| FeS,
A HL B S
#i, 5 LA H, S
BRI A
A
WikfER @NH, +20,N0;, +2H™ + H,0 -1 -2
A @22Mn’* +0, +3H,02Mn0, +4H"* +H,0 -4 -2
PR B4Fe’* +0, +6H,0<54Fe0(OH) +8H* -8 -2
WAL E AL @WH,S +20,S0; " +2H" -1 -2
HAT AL BFeS, +3 %02 +3 %HZO:Fe(OH% +280;" +4H" —1.1 -4
AR S PRI HE R

TES R FER B 07 A R PR AR A5 Tl AR I 28 iy R SO, MTNO, &5
1 W E R S B [N, BN T B JE i S B (LR 28 BE) o TEIL SR ARER A M
R HECE 7R 1980—1990 25 T 2 %5 £ (Husar, 1986 ; Dovland £l Semb,1980) , Jorp =31
MR T R RS T R E BRI (27 -2) o TERVIIMAS T G1ES KR
HEZL(OECD) fy—LE [ 58 ( & [ I K PHRR . B A, B TSR BT HE oy 5 il - Bl
SO, HEC B HF 2L T B (7E 2000 4F LATTF-H 5 IE >40% ) .

80
f1 iy
. 80 : =1 000 =
- s 1 i — .:.
2 _I =
& 4D ¥ =
& 800
& =
I =
% 20 ™ I %‘
= =
00 =
a T T T T T o
1955 1960 1965 1970 1975 1980 1G85

K27 -2 1955—1985 HalidRc i o Lista M XA H ™ 55 ik AR BE AT 24 (LS R AT B2 fE it
THFERE . SO, HERUH M-SR 2L T oK paF2 HY 5 R TR 129 40% ) (Henriksen, 1987)
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ARG 5 R NO, HE 32k A AP B STE ARBLH I U0 (FE ) TR RORE
ALY R i HINOS fi# 25 5K 19 0B 1 e JA 1) 2 A7 AE . AR LG SO, HE IR i 14
E, V2 NO,HERCH) (ALFE YR A FAR MY T 31 ) SR IR0 Fe i 5 S A0 PRI, DA b S HE A
B AR A R o S N, — OB AP A SR B, F 1900 AR LK, SR 1R AR AR Y
NO, HEHCE I I T 12 ~20 7% (Husar, 1986 ) o7& SO, fFjif i 2 2 N B[R], OECD A 5 5]
1) NO, HEMCAE 1980—1996 HIZE & M | T, NO, (¥ b7 DUAE A 111 e 2 % 4 i IX ek
NOL IR EE RGN EAF RIS, FR, 7EZS5F A8 5, 1T AT 00 A 7 A 30 T 7 A 0 S 5
TR 3K [ SO, M NO, AR, Tk i sl B35 S5 M A 9 A 2 ik 4 1
BT 3 D EZORIE

AP AR FR AR PG AL B A 7 P4 P XL, PRI, DRUDA T 7 Al £ e JEE Tl e it DX 485
R H W] T S RE ) 22 BN EE R TS A iR M DX BT SRS 22 2R AL R X B K
U, LUK o3 A3 2 R A2 HL 5y BRA BOARCER 9 1 25 22 55 SR — iSRG 9 48 .~ B 14
JE LXK S XA 3 T i AN S8 A RBR TR A A ML S W0 AT o 7 BRI AL 5%
U, T XUBEAT , (745 5% [l A9 AR VR 5t DCRTUAR OB 280 T B I

HEBC DT B 1 32 B HE O BE 15 A4 18 i (1%, L2 pH ol 4.6 ~ 4.7 B
AR BRI 3% TR A2 LA SR UM R DU X R 14 3L Sl PR A, JoX A6 Y0 S A A Ry A i T Tl
e (W 27.10 45) o

27.3 ERBIEKIK

PR R A (IR EE (R4 <50 wS/em) FRAIR HCO; ¥k BE R AIRIL A E
JIEFREE /N T 50 peq/ L BYZKR  X FRAGHAT o BE A SO o 8 7 R ) DX A ] — b 3
A AR BRE , ELE DA HILR AR A Rt 2 el HE 1 AR TR . BRI B A A H R
e (R S AN AT Rl (R AR) & S A MLBR TR pH g 3.5 ~4. 5, X R e iUk i1 1%
WK 5 pH —JBh 5 ~ 7, 0 IR AL SR R R /D 5 R A9 HE A BRI 25 20 pH IR T
Wk o MAEZSTIARE =0 R , — MUK AR TE BRI 4% pH PRE FRARS , 47 7T i
BOLAEW AL A — T8 A AR A2 A W) (X R AR A2 A ), 3 L)
B8, PRIl AT AR R ARk E

Kelso 25 A (1986) #El , fE NG RAH A B 35 T3 WA MR FIBE T /N T 50 peq/L,
XA A 14 T3 NA R ANC /NF AT 0 peq/L, EATH pH AR T 4.7, 1E5EH
ARACH , LA L 24 BT it B A M DX AT R AN 22 TR A T SHL 1 il i 22 L 2 R AR
MEZ B 8.5 JIANKT 1 ha BYIBIA, P oA 2 DT AN EATIRAL, 73 AN R 9 T7
2N BAETR AL ( Dickson 1985 ) o ZEMIREL, AR 3. 3 x 10 km” (135730 A% It v 1
AZRE C 2 BUEAEE R T A BB R SR E Ak

A FFxbk = FRAGATIBIA A pH B AR EL , o W A K B sr T UL R W
BEEREVE AR S HE B 20K pH 2 8] 7 B OGRS, ZETTARARARE 22 1
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o F B A5 ) A R A SE R 1 ) FE 5 22 2 5 o PR A0 0 3o 2 A T 0
IR pH(20.5) . 4552, 58 193 1Lk ( 25 ) B9 K 6 503 75 1900 42 B9 pH
Y59 6., B4 KREHTE 1920—1950 % /E T HUE AL BIWIA Y pH £.28 FFE T 1(10 £5)
20100 £5) A~ 232 ( Cumming 45, 1994 ) . S {6l T 16 B 52 W A4 76 54 B 75 163 12 ( P
27 - 3) RIFEHSHE I R ( Wright A Gjessing, 1976 4F ) .

TESZ BT BO A X, pH T WA B0 B8 FE e 7 T, — 2 25 4 AR, -+ B 2
WA T) s R B S RS Y A B B | B R R LA TR S (18 27 —4)

60
1530
Wi
40
;Ez
z
= 20—
& 27 -3 20 {42 30 4EAR A 1971
ALV 7 (15 4~ i1) AN [A] pH
YW1 A He B /4 A8 Ak ( Wright Al

8 Gjessing,1976)

= 150
Z 100-
=
”g’ 50 507 =12+334D-16307
2 F=0.96
0 =
04 | A=224-108D
T =097
g 200
=
% 100
1] -
[ pH=7.33-1.15D
204 1 F=0.96
4
T s K27 -4 BV (D) 5K
Fi i SO 4y A kL 15 Ok U
6.0 b DT AZE F) I 5 R Ml i 4 1X 42 R
55 ; | | : ; W% ) P R BREE (A ) A pHL 22 (8] B9
] 0.4 0.8 12 RRORZELFRIRMEE ) (Neary

BRI (Em Y F1 Dillon, 1988)
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TEAR b SCHTHE Y, PR RRBURRIX S, IS J2 i A7 A0 TR P WA T #10  oh TR A 3 ) o 4910 4, 7
K RRBUEHBIX B9 1 180 NMBIVAREA R4 174 BOIITARR AR t T H B i sk i) A Bl
PR 2 (Baker 25,1991) o 34k, A NGRS 22 A VR 2 BERRAL IR (pH <5.3) ,
DO P SOL 8 ik AR AR B, (5 T ML (¥ R f i AT S 20T 0 1 AR R 1k
(Kamiri 55,1991) o AREAR A6 5A KB R IR 10 0 (FUEF7) KR S L E A IX
Tl = FR R KR Wi 2 1, W25 SE P A ML R4

27. 4  BRBUBIKIRFNRIEAHFE

AR BUBE AN R A

(1) sl iy A A R RIS SRR Y fE

(2) WA B .

(3) TR APLR.

(4) FRAAEZS RGP RIIR A ot e o 7

FEAR pH AR 3 DX, IR b eI A v AN 1A R A RE 3 2 DX 3 W 2 75 B R
MR EZA R — N R . S EL s S BRI ER Y A A R S 5 A I 3w ARUBR , HC TR
HOMIBE ) AR (30 ey (3R 13 - 1,58 13 -2) . HAABRIR h M BE 1 i U 3t
DX, — e AT AE KON 3t DX D b (I 3 BB X R B R ) sOH A 5 ik
MRERAT 1 (ANTh ) A s BEAN TR PR R, S 60 A R OR UL T AR DL 1 S B X . 0
ARG IR A — RIS A K BT R M, O WA R A 5 32 B AR A, X
PEWIDREE 27 psiiibury SN KR AR e/ 1S

32 R A M P 3t o 8 DX A 58 0 3 B S ) DR i X S0 HER 9 A 24 I | R o
ANPEEREY L X LR SE AL AR Bt Bk s il (18127 = 1) o BRIEZ AN, i 45 55 b — Lt
X, EATHCRAT /NG iR ) Y 1T 55, A0 AL S8 PE A 9 Rk LUk b e A AR R Y
RG34 DX A I DK H A G pG 2 B P ARE AR AR R 20 X

Fh AR UL T I 4 e S i ) DX, R FE I T A 2 e e LA ik
ZE A CaCO, I RAARIRY S LT It S i sy (S WD) F9 388 AL s I 32 S Wi e oK, A
DA 3T KX — 6 3 b 2 R N, R BRI i LR B K B A B WA
AN A A SR £ B B ( ANC) AR T . [, e 205 38 st IXC g /1N Y
) AR AR R S TR i X AR AR BT Pe e (DL 8.8 ), T ARy 1k T &6 L e A £
SR FE b vk DCRTD 2 8000 3 A1 A )2 5 BOA B0 M BE ) 3 I (Rapp 45, 1987) ¢

@©  FEE PR AR T AL AT SR B T pH ST PR REK 32 T A L KU b X Sk 1
PR A% AR AR X R R A AT (Xue 1 Schnoor, 1994) o [RJRE , $HiH S ¥ 158t 2 L AT 2 199 e A1 61 286 40 i 119
TSk, Se Yy BT m] ol KU . 7RAb 56 B 2 U (9 AR 0 B SRR IR 1 v 04 A R S L Dk T 57 it
ARAR, B & 3w AR T IR
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Paitila (1986 ) i UF T MF4R . 38 B WA 25 DL K3 S804 M X 28 2% R B3I pH 52 1)
F B
pH =7.51-0.029 x [ #4% (m) ] +1.012 x [ i A1 (km?) ] —0. 021 x
(KX EHAKERRE ) (7P =0.52;n =52) X 27 -4
QA o SR RS B R LSRR A E R EUR K S8 0 BR A A He e PEVE A AR
255 SR Sk IR AL, A B XL pH B B0, {H 5k [ - 80 L e b (%) A HLAR
S B FR AU o U8 e VH R (b ) R0 A LR T A B8 A ALY T S B8O pHL [
1%, BTG B B T R W i R SOK I ZZ b 70 D380, A 2 5 48403 i s I i 7= A
B A R R R Y s (6 27 — 1, 181 16 —2) B i T-BA SR 09T, sy i G i
TR TR (DL 27,10 795) o

A 27.5 FIANHERER - T BRI TR

T 2 SN TR RV TG R 00 5 1% i A S s (9 ST A5 ) AT 1 A B, ARG oA e Al U sk
FERR S A SRR T TR A SRR AN B3 B AN B Pk R A T )iz Al DR AR
AR AN BERAE B AR 70 T UCREY) , 3X b WS4 i S 75 A — T O A WS 25 P Y B )
J, AL FE BT B DT R 4 R A e EL T AR (R BB 4> T UCRE Y . i T T DR LA
Wright F1 Johannessen ( 1980 ) {15 T 76 I8 )& 1 8 1) T DT B4 10 1, X R i35 € KA
IR ER 7 EAC IR B EFE  TAGRAE T U ] R B, A3 Hh PR 8 R e S By i 1 e 2
FOASASCAE 0 P TTC R AT B 8 v 45 380 0 5 110 0% 5 1 28 8 1 37 %, Al A] 4 00 o )
37 % J& A TUURE , DT TRIE R BT T T 1 0 e A v 3 DXl i A At o 2 R v ) o
B

TR TR ALSEMNATR R 2 A RO X, T Uk i IR TR, fE it s X, T
TURE A B R A3 oy ST R Y 20% (Summers 45 ,1986) o TEARAT—NHLIX, TEig XA L
18 2 2 HER , 32 52 0 19 S0 3 0 48 S L R b 5 Y 1) S Sl RE il B33 it rh i) H A NOS (19 5
B KA P52 A BE B F AR (18] 27 = 5) ik RERtE e TR R b AT 7 R 1
MBIV, AN, VR4 32 K RIS IR B B3 -, SOL ™ [ H 55 1 i A%t A7 76T
(K27 -5) o AH=RSZ b fay A S5 T i pO B2 SRR 00, i 1 e A 7 A 2000 ey A
AIRAT 22, 1 22 AT U 2 R b Aok i A, 30 42 4% 1) T 2 A 7 E KA SO5 (R
R RAEAR AL (W 2712 75) .

@ 1970—1986, Hit it pg TR E TR B HIAFRER i P i) NO; 35T 50% ~100% . Bl 5w 270 [ Fil i )
(14— AR X AR AT B 08 2 T, NOS 2 (NO; + S0, ) I LA A 0.4 ~ 0.5, XM, 18 2 RF 2 (1 e R 67 A it
T B A NOS , BUTE NO, IE 75 il 2 B i, DA i 4t 7 180 3 #0107 3 6% 12 1K ( Henriksen FI Brakke, 1988 ; I
18. 1),
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RER PR E ISR

100
B0
s 60
g DA
__'-"1: A0 — MNa®
b ca™ uf
62:“ ¢l
- ‘
20 ap‘ _.8#- /
& . ,-'-"""FFFFFFFF
e
NO;
- + 3
0 T T T T

] 20 40 &0 1] 1061
i A keqkm 20 ")
27 -5 1973—1978 40l R Ak it 1o A4 25 - A et A0 1 it 1) DG 2R [ e R SR 18 18 D5 6
TR 27.5 95) o 101 B EARRAF T Ak A it . (DR T FIBRAR A IR R it s Q85 FIBERY
Vi s A/ ECHEIT 1 AYBR IR ER SN ] (Wright F1 Fohannessen, 1980)

A 27.6 REHIRAREZERITE

FEHIRUK AR R pH 464 R ASIR 1 R0 3k 7 32 25 41k B i IR A AR (15 ) .
FEATR IR, A H S0 i - 3E0E AR FH =25 (9 H Y AERRIRSS (SR Bt ) 43 it f5 v B
BRI (F 27 -1 ;K 14 -3) , FEX AR, BB HCO, 58 i + 8K 4 A
PRI T A 1 CO, HAHEE AR R B A K Tl s 25 B R 55 40 o 1) a4 iy 7K oh 5 =R
B HCO, |, ABh HIK R ML pH FEK (457K i pH NAEBH S M FRAIR (WL 14.2 95) o £F
XEER TR, IR ARE L T-52 4l CO3T /HCO, RGHk s, ik 1Y g in & 4k, 1
TR RS DR A R, 8 2 8RB 22 19 HCO, 8 BEOT L CO, IB ik A KA
T K i HCO, R g pH W23 Bl BRI RS TR A1

BRI

TR IR Z AT BT SRR MR A TR 15, 70 B AR A i H A ek
(4 pH —BN 5 ~ 6, i IRV AREPIIR R ARFIAEHIE i CO, 57KE5E ST H, CO; (I
14.295) , BEJm H, CO; § 73, Horp HY 7=l XAR Y Na 5 K Ko 4 O A 1 E20801)
HL, T HCO, ™ MIRET . S AT 7 A8 B R 40 1 B AN I PR A E 1R 55 1 B 2 ), B
SE A ISR HCO, | FHES 7RV PR BBk b (13 25327 -1 hR@) .

H A A4 45 e KA TR Y HCO, ™ AR D ik 2 T 42l HCO, ™ AYIIA Al
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X R A EL A W e AR U o i, AR TR K HLAY H A 8 e i B B 1 24 07 Uk
HRFI, DT BRI AR (RETE ) (3527 - 1 hX@FI®) , R DR B R 120
(& 27 -5) o AL, WAL RERRER 70 7 2 T %6 07 W BT, A AR i SR K
HAEAYILL K Si0, , T H U= AR E AT R T /K i 7 vh gl R A2 /9 (36 27 - 1
HRG) o HoAtls H* AT IR L 0RL b 5 P S 7 AT 28 48, BETf i 85 8 1 ROy vl po Jie
JoiZ8H R o S S5 B UL T B A A R P S, BRI Y B 1 UL A KK

KR T A A ) e RAT G rh R R IR AR Y AR D Ok T DR
AR RRER AN L XU s Q7 L EANTURR Y i 7R B R ORI AT LA S ARk HT
el BHES 455 MR  SCSEBH B T 4% Ca™ Mg™ " B0 NH, Al AL 45 @)L SR, HIK
TR A BB )R SR R BR AR B FE M 18] o B FH B AR Hh ORI 2 H ™ #h 25 A
KIS R

TERRALIS FE T, 2Y5mBREBH 2 1 ( 22 SO, M NO, ) SN, BH 25 B b 4 B 4
LN, AAERF B I R A o R, BT EA B ok AT R e g R A2
LT, T PR AP 2K ORI AL o (R, B I 8] B HERS , 3 5 b 4 FH 2 TS i 4
WiAE D EAT I L SEB0RE | AL R H T AT T R, AR B T I AT, 346 H
JE— 2Pk A ALCH B HA R ST R ) Al A B a4 th 3R At 7RI aE, NI fd s 7 &
AEER I Rt LA BT i 5 o B /K h pH FEAREN 4.5 ~ 4.7 i, JRUCHE N AR S
H U SRIREIAHLRRIT U6 B g2 oh BE 1, LRt — P R AL . [RRE, B 2K rh i AL R
LA sl B Ok, T8 S HRBTRR L B 2 vh 71

AI(OH), +3H"<AI’* +3H,0 227 -5

A 27.7 GHIAANR AR MR 2 N e
KRR Hh FNRE I FERE pH FIPFAR IR K 19 22 vhRE ) B S ELAE R, & Al LA
MR
ANC =[HCO; ] +2[CO:" ] +[OH J+«[Al" ] -[H*] ->[Al"] #27-6
Hrr, S[ALT ] =3[ AP ] +2[ AIOH*" ] + [AI(OH), ]---
CO; ™ 1 OH ™ 7E R B X 197205 77 HAK ANC (K IR s = (| 14 - 1), HAE
TR K T A AL 2 W B2 T L2 T, Rt , 5K 27 - 6 AT AR KR
ANC =[HCO; ] -H*" —[AI’"] 27 -7
KRG pH >5.5, )
ANC =[HCO; ] -H" #*27-8
ST A i B B 25— 114 L Ay 50 20 5 A TR R 7 7 it 7 B 25— 1 R Far 80K 455 IS 4

© TR TERR AT, SRR B TR B S T, BRI T IR B e T[40 Ca
(OH), 1 KOH ], $KTii , 55 5 B ARSS 43 1B 85 (05~ (C1™ A NO, ) $leFik o (i) BRIERT s 7
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ANC 7] LR A o id PH 25 R R 1 58+ 2 (B 9 25 55 (A7 2 peq/L) o
ANC=[Ca’" ] +[Mg 1 +[Na" ] +[K*]+[NH,; ] -[SO;" ] +[Cl" ] +[NO; ]

27 -9
RXANE AW T AR TR ILITES 1, HARE I e 2 A i % 08 . — HLRR Ik B 7
AR Ht A T B B 28 1 A A o, R TP RITRE 0 3E/N T O eq/ L, K AR 25 52 B PR

(pH<5.5).

MEY SEhnge

FEIRAUK AR 2 24 4k 2 i BN AT BB J& ANC ME— e IR, E Y7 ANC
s> R T RGOAER . B, RS 58 RS TR AN AL S R A A R
BIARL T HY SO;™ \NO; (Fe’* il Mn** | [R]BHA> T ANC( %27 -1 hRO—0) . MK,
HEP X NOS WSR3 AL 0 %t 402 h SO3™ UNOy il Fe’* YR J (£ 27 -1 hal@—
10) , 385 AT LArp FA B (Ve i) th R PRI . A WA i Ak 39 64T 1 Sk
I JF N SRR B (325 pH) BVE A — 2 00 TR A 19, ;X e iE i 56K 2 F i+
B R B R S TR AR T R S B0 H T ARAIREAG . DL R 4 A0 1 38 RN M 7F
LS, B S B R A EY A a0 S AL RN, D S B £, JERi T HY
(Wfb; %27 -1 hXOMXD) o

WENTH

TER IR LI 8], 7 7R )2 358 v A BH 25 32 A K b Btk FH 8 1 1 2355 P ik
DTERI T pH FH8EE B A T AE F (Molot 55,1989 ) o A i, B R 1A 55 0% 1 % J& 103
B ENTERIUXT ANC A IE TS0 (19 - 1)  (H & X R g B 19 b R Y, A o
PR BT, BRI G (R 27 -1 thlD—0) . B EH B, T — R A 5k 3545
FREHE K IR (ANC) | 3 2675 A 3 ok 2D S8 A0 38 T S B A A I8, LA 1) ARl i M
KI5 SO% T B NO, Bl ZR AL Bl e Wil fi 77, 45102 -

106CO, +138H,0 + 16NO; <(CH,0) . (NH,) . +160H™ +1380, =27 10

IRARAS B 7 AR 10 77 A 1T LA BT 1k R 7K AR A 1E— 20 R AL, A5 Bl T IR i (AR T ek ik
DIV . FEE TR A 202 LT B ERPEREAR (H ™ WEER) , RALK R rh it i) pH
= TREE ) pH, AR JEAE A0 2 T A A I 7 i 22 1% 0 3T rhosl 2 (4 T fig
PR L S AR TR SO R 15 22, DR SR 7R Ui e e B KA, DA A8 8 A 3 1 S 2 0a 20 it
AL T o AH , Bl AR 0 DRt A Bl B 58— B 31 LA T i A= 4 i b, AT
TR AT e . AR RS B 2 T B R IR AL BRI o S AR SRR AR

27.8 fHRMHMBESERE
TEHIFE T B0 (AL (A R8T B 1 I R A 8% S Al JCE R (F 13 -2),
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FERRER (B L) 2l XA A 19, 10— 20 KR I R T AL ) 480 A ) Fl S8 A 3 5 1
(%27 -1 P XQMAG) , AICOH) s LR AR H Wl 9014 . 1E pH T hPERIET,
AR DA P IV A A AL ) S8 A ) A0 SR AR SR 5 PR 2 RO AT BILZS 5 770 L R JiAL
FRFIBRRRER 2% 5 WU HIE i g — 2D BRIk, A8 AL BT AR 3 B2 2 R T pHL, (H2
ARWE, 7EARRR AL B DU AN L v, AL RO A R AR R AR A o PR, 78 38K 23 %32
WK A H R AN 2 BT L, e i WO B 7 Sl LU IR PR IR DTS A DL
Wb BrLL, ZIERGTRR S A R B R AL B0 AL W A A A A B T0TE | 3k SE T TE
SMRACTT LGB EK o s b AE s s PR K R, RV D AR PR AL 2 59
A HLECHLE A9 (4 AL B RAL B A AL BOBR IR 3h) TR L E 22 B G IR, X S8 T
AL PRI SR o SR, UCERY I TR pH K29 T REZAR T 5.5 I, AL A i P 22 71
(27 =6) JFAAERE CAHL) 18R 43 [ AT (ALCOH), #1 ALCOH) ™" ] A AE A=)
DX AR B ] BRICALAL 45 9 BOIE ORI K b (181 27 = 7)) (B A 3R] 3 L v A
pH PREE T Bl E AL B BUEAR S A F 2L (8 27 - 6) X 3R W] pH AR ME— e
AL RN ER

1 00D
—_ .. ™ . .
- 'ﬂ L * . i
g . ¥ . .."‘
= 100 v 2 %
% LR T “ L
i';E . ..'1:l "-‘ .
£ A *t e
= 1 k2 m) . N
724l ¥
10 1 T T
4 g [ 7 ]
pH
1 (MK
- * 2
H e = ]
= L 2] "..
-1 1 - - . ¥ 0w
S ol ve N,
g 1004 * o *
B oot * .
g "y . ., N
E 1 L ] L ] *
o P R B ()
o 134131 27 -6 FERRIH AN e 38 iR Ak b X
. 5 6 . s WA R AL IO B RS pH Y
pH 7 Z (Wright 45 ,1980)
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EMEMESERE

N /

== 6 —

-9 ﬁ /
£ f"
[\

5= ,:5; E/DLC—J o @
® LA
e 0 LA

Lﬂmmﬁmmme

0.6+
o
E
= (1.4
= B
b EHLAY
" ke
02 iz
(FHLY
ikt | (b
I'-. ] I ] ] ] ] ] ] I |
] 9 10 11 12 1 2 3 4 5 [i] 7 ]

A
27 -7 1977 4E 8 H—1978 4F 8 J 35 [ A i L) S i i pH (a) Al
B85 (b) B ] 448 4 ( Driscoll, 1908)

A FERAHY

B pH LASE, DE AL IR Y 55— A E 2D 32 n A HL R 5 4 (Bl

AEZE BAURIXN R I fatn—K ) o Patila(1986) 775 = 5K , 4 pH > 6 I},
AL BB 2 AN B LA e Al e (R BRI BB T X)) 33k o PR A R P AL RS 2 BPRTLTE , Al
A L S P2 R HIGHEAY (Driscoll ,1980) (AR AR, ANl itk AL i) BE#E pH
REAR I T e

Hongve (1993 ) Xf 5 0 A 7 1 5330 i 1 ALCRAL, mg/L) FIFREE [H 3R 2 [i]
E‘J?‘é%:

log(RAl) =1.82 -0.53 pH -0.30 log(DOC) -0. 11 log( #23%)
(r’ =0.79;n=1005) 27 -11

27 - 11 $i0], i pH AT DOC YRR, SN AL FERG AN AR I % 67 T8 52 el ] g
W T A HLIR G far 5 1) R B, DATTTU8 /0 T DOM. Xef AL R % B, 386 55 1 28 12 wh il 3539 -h DOM
HGEAE

Rl pH A9 T B, AL B S a2 38, A 4 Jm t 2 ke (1B 27 - 8) o 75 B FE A
w4 R B LU E S DU S pHL T A T A B0 K (Patila, 1986) |, 3 & HY DOM 4 1%
T LR
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034
-
i | ~ 1504
o 02 \ i
4 . £
3 =
] 0.1 ™ -
<(),05
T T ] 1
2 i
= =]
= =
;'5 £
E =

K127 -8 TEsie o 2 HAT ALK 4 )8 TR I AN TR] pH Y 16 N3 b 43 & 19 5 4 ( Dickson, 1985)

ER L FniERA

S THA A BEAR PR R S 28 (B 1T 2 WL B, VAR AL 2 )5 A 8 DOM B4
R T2 S AT 7 W EE N R 23 B[R] L 2 DU R AL BRAE RIS 5 DOM £
BEL PN AR I LA BCRAT (A AL A A AN s R A 3R 23 IR o 2T S [
AZH 14 AR 25 W EEAE 20 4R 5. 6 m SN E] T 8.3 m, pH WA 5.9 F3] T
5.0,Schofield (1972) 2% 1 MERIX LA Z — LIFRIERY 302S W] (ELA, N4
oK) A, AE 10 AEZIIE pH AL 6.0 ~6.7 TFERI T 4.5, IF H B FE AL IHIH (DOC 2574
7.2 mg/L) BE78 g v BE 37 D A 5 7K R ( DOC 294 1.5 mg/L; Schindler 25,1996 ) , 4
B2, BAI H RS (B2 pH) 238 DOM BEZS M R 5 1 A2 W1 B B, BRAR O & R i i
(B 27 - 9) AR FRIAL A 1 rh A 6 DOM K S a2 i s Sk 1) 5 e 2 5k P I K £
N CEESE P D) BN (DL 1112 795)

2 W E RIS A AR KRR 2R, & 2 4R RO S ERE Ty, D K K = B AR (W
10. 8 79) , 3R, TRERJZ 1 R BEAH I 4 55, W] IF 388 7 37 e AE ) S IS e 26 S 1 H
AOTRIE (DL L1 12 7)o BRI, 125 R (0 98 T ) A Al 2 2 s 55 A 3 (UVR) B9 55 8 118 (
10 -7) o JAT LSRRI 3028 #rh, BEAK IR UVB 03 1% , TREEHR R 1 9 4, HILA
0.3 m _bJ+%] 2. 8 m(Schindler 45,1996) . FBijib AV 2 71 TA R AL id B2 f, UVR 27 i fig
J7 BRI K 2 A ok A M)A A RS R
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127 -9 ANEE R RN A4 HE
B A [ IR B (LA =2. 6 km®,
Z,..=55m,CA: LA =5; HaBs I &
2970929 m,pH 250 4. 6, AL Z
i pH 2547 6. 8.,) (Snucins Z 1%

27.9 ERUITKAE RIS

AL XS A= s e i SCRRAR 22, (EOR 22800 S b i , PR MR X A B AR AR I AT AL
o 0K, WAT—LESLRG M SCHR (IR e T 4038 , EATH AL T 7S g MR AR AR 1 A=
PR A B RN o RV SR A5 R AT L) 3t e A S 4 A FEOAL AR , (EL R 0L 1) ) 49 7 41
JICRT SRR A R A A A IR PR T E AL AATE SR AN T RE RS, 332 DX O 1 AR S 9 A
YITCIEFRER/ N R A B, B TR LA, i AT AR 2 AR S i R 3R, e AT TR 3 PR 4R
s AR G, DOC A 245284k, B0y i 2 DU TE 4, ASORL AR A 1] B4 AH L
PEHI (18127 =10) o LA, f BRI E A £ e L 23 D RR A T AN [R] L 53 81, AT g 1oz s
22PN RV A A g BETT AN (], 33K S 3501 HIEAE AR 500 A8 BEATL ) LA 7 552 56 4 i )
FIO, SR AERRE ) T B7K A B ML th T8 5T RRBUSA R AL 159 90 i iy 2., B8
AR ) A A 52 R AT S R P R ) B B e B I R T SR T A

MR YEVTRY) FBOKIRR) pH FFEE] 6.0 B, Y Fl i ZREVEE R4 12k, RARIEAR
e A WA W) SRR 2 2 B FIRE A 2 0 o A AT o my PR, — 6 1R 1k i 10 1) A58 2T
FEME I AER) IR ANC HUERAIR( <50 peq/L) BYWIA /AR ZHREME A B R oK, LR g
TR B AR Wy X TR A 0% W R K E A TR 9 SCHR, JE KR Schindler 45 (1991) il Brezonik 4%
(1993) FYHIFFE

S LT B NFNIE A Wy B 8 0 b 28 18, (B2 R A 1 1 B 37 D 2 4 vh K i 5
TR IR D BT o BB RR A B s , W TR 5 SRR WAL ] 2 W ) e i 32 1A %
ARG IR RAT IR R SR, —SeB R R W], ok BTt i o AR SR 7E PR AL B 7K L
IR ARARNG T2 FHUER o BRAL BRI H EC R ) M A A 22 e S 2 LY

@ WEBNING ] LR Z ALK i R, AS TRIBL I AT LA e e B — B 2 B0 AH AL L 42 ( Kamp-Nielsen,
1997) .
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BI=10.37 % pH-23.67 Zoo=3.22 % pH-10.68
=035 F=0.54

BI27 - 10 Jin & A I i IX TG £
W b AL R i TP 52 3 ) (Zoo,
® ) i) = B DA B R TR RS G T
W (BL, O) By Fh 8w 1Y F 5
pH G R (R RUTEA MR
WO PR A L TCH HE S i
5 pH Z [A] 5 Jo [/ i A =, B
10 25 4 1 P AR () B A
AR K.) (Sprules, 1975 ; Confer
4 5 5 3 % 1983; Yan FI Miller, 1984 Jef-
pH fries, 1997 )

oA e

.3 ) 1Y
Tt

KETEEN

VFZ A e TR P B K AR i S AR R 2R T R B9, DAL, B TR AE AR,
Wi L BRAETE/INELIA (P 24 = 4) o D5HIFaT BE e F BE DA el . SR, 7E—4k
A P E I B~ 1 3 A K A T AR ) (7 26 BE AR RR AR BOK W v o5 D3 16 24 - 3)
PR AREEARY T U IR, XA G R A A B ML AL S Y pH O 4. 4 ~5. 4 59T

AT R 3

TERRAC B PRI KA A AR AT AR K R R AR I DU R I ) 22 AR SR,
PR A AR i MORBDK A AE IRV Th ] 1 22 RGO SR AT, 24 pH FEAIRE] 5. 6
i, Zo KA AR £ Y pH TR T 5. 8 B , 270 R35E H AL 2231 2k (Jeffries, 1997)
TEWCHH AT SN T RR AT AT L o, JEEAT 82K 2338 1 ( Schindler 25, 1991) 34 i iy i [H] i
B IS, (HIX BRG] LUAN R R 5 DX T e G HESh Y el D, LKA 375 WA 2 i 1) T80
T A B AT A K ICHLR AT 6 51 s BeAT R Al 45 R (Planes, 1996)

FiIEEY

TCIE RS MR S S0 = A B A Kt , #RUESE T PR i Ae ) i Al AR kD (R
TR RN GE P I ENEAT 2R o TEALIRA 38 FRARBRRE WA P AL i o3 B 8
FIHC A/ NG HL i, BOR T R IR SR P 2 X (Schindler 25,1991 ; Almer 25,1978) o 48
7, P2 AN HT R = A= e Rz, e AT 2 38 AL e 18 B 8 5 ARG T 3l
Wy B e O 7 £ 0 7 ( Findlay 1 Kasian, 1990) iy 5178 278 12 I 2 4EA QA0 A
TR ALy of 0T R T 4 B R AN R A AN 4 I /K BRBE P iy pH (DL 27. 12 451 20. 5 74Y)
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BSRITIE S YIRE VR B A= W it B AR K ABATY 25 & AR W i (R0 2 DL R R D Bl IR U )
FRETARE . Doka %5 (1997 ) HZAE 4 NS K AR X1 /K i) pH T R 4. 8 I, i v KA 77
Ui sh Py e s IR EE 2k 50% o FE/KIRRRAL)S , 17 I FF 5¢ sh ) A e i B0 AR A5 76
A (E127 = 10) T/ N R A2 45 54 {4 Dillon 45,1984 ) | X R ARA A4503F , Ky
AT P AR R PRI Sl T2 B ) 0 8 T £ 28 W Rl K314 2%, I 1A R T R B PR3 sh 4
M . AR —SE B Pk 2 (st ) 55 A Aol LS B R Pk, BT LA, e ATk
T TE T R 1 4 3 12 0 U5 AR A8 AE 32 5 (Gunn 1 Mills, 1998 ), L w760 V7 it 8 iy il R 764
PRSI R B A A (I 23. 9 5) ZERAUFE /N, ZE ot K R i B AR K oy
TV 2 G FH 0 2R e = B 22 TR P AH R DG 2R, TR v i Iy 13 288 A 000 A Y 7R
J5 10 250 1945 B (Uutala 1 Smol ,1996)

AE R T BT

XA SRS R B A A 3 1 F e S sh W AR s, B AT AR Z2 R0 x) pH
I REAREA U (&1 27 - 11) o FER R0 b, W 72 26 b IR K i 2 H 3l ) 44 1
( Gammarus lacustris) & pH < 6.6 B AR /DT, 24 pH < 6.0 Bf M) 52 4= 74 2% ( @kland Fl1
@kland, 1980) . JCi&FE LKL K, 3 A2 H ShH) AR LLRCHAb RS IG5 HE 3 P4 n]
FHREAL S-S A TR A pH BR5E, 24 pH R EER] 5. 2 ~5. 0 i, i 4= (I 2 30 sltif
KT ERILTEA AR Ca(HCO, ), RIE IS . AR, TEIRE AT, 8 HL sk
T (Asellus aquaticus ) i AFE pH Ky 4.7 ~5.2 RIS N KEAFLE AUFE pH <4. 2 BFATH .

-8-0-0-0-0-0-4
BTk
]5_ HJIJ*I.
111
-]
i
B
5
F27 -11 Rk Ak o 17 Fh
Rl o5 JIZ A A 0 R TG HE sh ) (fa2k
0 - b— T 1 ) Xt pH i 52 B
* ? = " (OKland F1 Okland, 1980)
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XFHREL 1 500 AN 7K AATE A s, BRAA Sl (i 2 FIE 2 ) i e B R SURR Y , e o — S i
KA pH > 6 WEhiF & 1 (HEE 2 HE @ M2EAE pH <6. 0 B AT K . AR B ok
SRR RELE pH Oy 4.4 ~4.6 MIREE T AAT (P 27 - 11) o £E B9 M 22 M1 56 [ 52 3 i) fi
FE L R FAR B ) A L% B Pt A S (BL ) B GE (Schindler 45,1989

FRIRE AT AR TG (47K A B Ll AR X = B2 A I A9 % A (ER AR R A i Y TG ME 3l
PR B D E Y R IEA AL o $R 80 ( Chironomus spp. ) 32 BR Y FE AL/ i HLAE 2 sl I 26
JE BN REARA b SR T IR R A I A= i (I 25. 4 745) . —SE R IEE B TER
PRIE N AR AE AR ARG, H b A 355 7R 91 HE AR R b B B M R gl By (R (s (G
B g (CRIERE) LR AR (5SE F) XA REAER A AR AR ek i 2 o A
A7 — BERR A S g iy (Ui ) A0 (0 F ) A 1 S P I B | O S A T
T P TR A B 2 B I A O T R BRAR Y AR 2R R SR R R B
B IR XT B W B B G MR (IS, 2 5 2) 7 A B

BRMNE A

PR EACH AR 52 3] T AL A, 20 HH40 70 AR 88 2 A 188 ( Salmo trutta ) ¥
2 823 MR, 4 50% 52 T # (Sevaldrud 45,1980) , 7Ef AR B MATH Sl it o
YRR IEAAT R o A2 (SE ) BaTih B3 o L Pk it s T 5 e VA 2 o A e fe
AF S8 11, DR A s S sy R A AR A S 8 T /N IR i R, JC T8 s it A 722 ol (D, 27. 6
) o TEALN,HEHK 610 m DL/ 217 AMEATA 50% 1 pH /T 5 AR Hrh A 90% 114
THTERE T, [FRE, S5 200 IR RN b fa 2 2 2k sl B i, 7E & K A -
THIARE 2R K T H P i a2 sl 2RI T B (Jensen 11 Snekvik,1972)

AR

DR R A ) 2t ) £ A AN ] B9 pHL TR 32 FRBE, i UHERE D& AT 8 2 A2 09, (ER AV e
pH <6.5 BFAY N R B (K27 - 11,1827 - 12) , 78 pH =5. 5 i, 4 10% ~20% )4
T 2% (Jeffries ,1997) o SR, B T pH BYSZ N A, 38 ik B0 b A — 26 8 22 () PR I8 A8
R, UNER IS B P A (AR B 25 () 25 RO AT W B 8 1 o i T pHL 328
T RPN SR HE S W@

O FREIRFZIRNSIPISEREZ B AR ST, AR T S Wi 36 A I P AR A b BE T AR A FY -+ - SR T
CHRIRT SRR H A Th e AT A B L A BURSONE , RIS, B ATTAY B AR G0 A 2 2 B AT f PR e T sl A 2K
B (283 52 IR AL 14 Y ( Lonergan A1 Rasmussen, 1996) o

@ BRT pHSb, HA B R AIE /s \DOC i M40 LA K AR Rl 2260 7 == 18 B2 A 52, Rl 1)
SRHERL T RRERRAT IR (B LT 275 R R SRR T E I — AT . ZEE A 20 HHE20 70 ARR A PR
TR, ATV BERR 5 X WA & B SRR B A (0L 21 12 95) o X 8E5C R P NG MRS S
BIVEE PRI 2R 56 28 B A1 B A B S ke, A S A8 AR D T SR o 224 T A A7 T 5 ) S B ), BB O T ) £
ARG R A s He 78 B th 230 R S AR LG & b o
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