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Fl21-25 RIARS (a) BEGREZAZ ARG (D) , IO RS TR E ORI 942 1 P - T i 2k
(o) [ AT B (e —h) BHEEEY [ mg C (mg chla) =" - " ARSI Ar 2 B9 WD 202k 7 0,
WG AVE IR (3= 1,mg € m*h™") o 85— 1 P TR A 0 1 v 8 SR T ) L J2 AR L 5
TAMEHA R KR E BTN WL, 58 = AT ER)Z B e A i RIS DA AR
A 2 T ) KT AR 23R W B AR A DO BRI o ] (A Capblaneq, 1982)

Jm min”’

KB BoKAE BARBDE A A M P - T IHZARrE (P, 1) (A KEE R K B4R 5T
(1y) THIC R B (k) FBE B35 TR 5 O BEE A W B PR

o PmaxB >,
Y A= 33 kmi“[ln I, —In(0.51,) ] #21-4

21 —4 1, S A AN R AL A H AR (mg 0, + m ™™« ™) SRR T 2 (mg C -
m™ - h) P O HER A T YA R 1 [ mg O, (mg chla™) « h™' 5 mg C(mg
chla™) « h™' 1B RIF WA REDE (9 4 W1k (mg chla/m®) 5k, B4R A GG IX 9 36 B
T Z B ey (In B0/ m) 5 1, 25T A5 B0 A Y6 Bk (W/m? ) 5 1,k 40 12 1 B
i,

SR8 BTS2 AR T A (Prezelin 25,1991 ) A8 1, {8 2L () Talling A0S i
T AL XA (I (Jones , 1977 ) AH3E AN R RERE 91K K R 32 2 eI I3 %

SRR AR (LA a THIT) 5 200 T BUIG A4 R A: = MU 2 R (i 28 30 56 R
(221 =3) Y LITRA T2 b 237 A ) 2 7 o 5% 5 5 2 1 4 5 06 2 S S, PR MG 3o
Y A A T LR — 5 DX B A 7, A (R ) ST (1) VREE , BEV A  i
H AT LN R AR KA [ A, mg C(H mg 0,) « m® - v JEEACHE AR, 7F L,
A AR AR P B I 2 A T R LTS 2RV i, M3k B B IR W i 2 2
a Fr (291000 mg/m?) B, AKIR AR P R Bk . SRTIT, AT 501 , AR JIE G fee
AT — 22 L TR 5 , R T A e R 25 U PR (] 21 -26)
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®21-3 REKE/NE(A)FFER(XA) KEMREF N EHEZE a(chla) X F

I R Hb A
A =0.85 chla +9.46 0.58 JEa I gk
SA=0.14 chla 0.91 TEAH (VBT R A2 R e B R FE H ORI )
A=1.20 chla +17 0.76 ST IH ) (i B R R A )

HRIKIE 5] H Cabrera £l Montecino, 1984
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ﬁ ] M: A_,=0.35chla=0.81
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4 g r=0.22
£ 1 9% B: A4__=0.55chla-0.82
- r=0.53
107 —mrreemeprrremp—rreey ]
w? 1w 1T [ S 1} w10t o

T+ 85 7 U i(mg chlam ™)
&121 =26 WIHLE R KRAERBE GG o ik (RIFED TS KBAREY) SRR 1Y R0
R F a(chla) FEE KRR Bl MERGAVE R BINHE bR , AN RBEKT- 42K a
ANBE T I , e A AR S e TOLAEE A (WL 2.6 75) o 1 (51 H Kraue-Jensen FI Sand-Jensen,
1988)

BANEE=E

R AE A B TR RRAR A P i AR R RIS 2 AR Ak ik 3 AN B, 7E 208 R bk
WA PR A I RVE A PR R 4 g Coom Tt e aT 7R IR 0 A K v
H5700g C-m™ - a ' (F21 -4), T WERE IR RN 0 R AR, Kk,
SEPRZE G NZE K . A IR WA ——7 15151 (300 € 2 BH ( Vincent 1 Vincent,1982) , 1%
WA TRIAAE Y AE B 2R 00 B AR 3R K2 A 7 ) AR B AU AT (i) (1 —2f, iX 3R W]
W R E SRR AR A P R 2 g C - m ™7 - a”' o SR, 76 W BE A R,
GIRIGA I R A A 7 A (1] 24 = 17 ), [R50 635000 v (0 SR T FRAF ) 9 A 7 i
(PRIEAE AN L AR ) 48 Ak i 3 38 8 /N T AL oh V7 AR 0 BT DV I 0 A4 7k 1) A8 £k
WREE o B /KA T B 350, AV 3520 ol T R ) e =2 32 i e 5 S HE I, DT A V7 DA 4
X ZR G0 A 7 i AR BT R R A (LA 24 7))
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WIBRE AR AR AT N [ AR A R AR B i R HES o I g A R AR A

(25 R 3 kBR, IR Bt . S = hil. DA LIS, e i HFIAR A 7= 5 ) BLTEAIR
LRI QRIMEFEARE X, 00 7 It R A 22 15 A8 4 06 & VR FHRE 0 B AR 2350 5 38 SR R
IR AR ARG . ND SRR AHE . |

fﬁt)’(g% \E’i?}([ﬁfﬁ HEI ?%12!: b
-, - BESI P/ HEA,/ I 22 B I S3A/(g C -
[mg C - mg™' (mgC - 3A/(mg C - e
chla - h™'] m>+h™") m?-d")
I CMER) 74°42'N 0.7 1 0~70 4
ML AR (2% 61°15'N 0.6 6 10 ~77 5
=)
LRI (Rt ) 68°36'S 17.3 6 0 ~ 340 10
MRS (n&E 74°42'N 2.7 10 0 ~ 800 11
x)
PSS si i 59°20'N 3.0 2 73 ~207 13
(£H)
iR (L) 43°31'N ND 31 25 ~227 16 ~28
LT (WA 38°02'S 3.7 19 5~18 24
) (S)
U RE B MR ) 42°50'N 2.2 5 0.1~242 25
(EHE)
TR (B 47°50'N 7.0 87 10 ~733 41
)
EEW(HA) 35°00'N 3.7 37 6 ~390 60 ~90
NERFEW (i 51°48'N 5.3 146 0~1188 70
FR)(S)
FE1T0) (i i) 56°52'N 3.3 433 500 ~2 433 180
RHHAW (B 3°00°S 15.7 200 21 900 290
74)
PEOR TSI (n& 52°09'N 8.5 433 333 ~13333 680
K)(S)
o5 B (Fm o 45°57'N 6.3 38 233 ~1 800 365
+, BRA)
HISCH (S ) 56°10'N 6.7 343 133 ~7 000 340 ~ 620
BRI (MoK 38°05'S 8.0 367 187 ~3 333 760
HIIE) (S)
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f:dt;‘C% \i?i‘j’tl%]% HEI ?gizg e
_— i i REST P/ HEA,,/ I 7 1) 0 SSA/(5 C -
[mg C - mg™' (mg C - EAf(mgF' e
chla - h™'] m>+h™") m?-d")
KEHI(FEE)  £934°05'S 7.9 1524 1200 ~4350 860 ~ 1000
FFRELM (SH 15°30'S ND ND 1800 ~4333 730 ~1300
4E) (S)
RN (FF 249 56°15'N 9.2 3700 3000 ~12000 766 ~1 862
#)
LA (R H 38°05'S 40.0 6333 60 ~ 17 667 2200
) (S)
FRISR R HL T (32 9°39'N 6.0 10 000 2419 000 ND
FEMR L) (S)
MRR ISR 250457 14.3 5916 400 ~30 900 5712
P (rAE)

PRI IR  Westlake 1980 ; Heath , 1988 ; Hammer, 1986 ; Harding , 1997 ; Robarts F1 Zohary,1984

e B E IR AR BE WA, SRR ) S e ) S T RR A 0 A 7 e S LU R
AR TR b T B AR A R R e o BRBIITE AR AR PR A A A i R R T
IR AL PR A R 20 i A BN iR D R T ) o 1o A3 St 38 7 e o B 0, oK) o
HEBCT ZKGE K, S BOHAR AR 7 B FEAR SR A BEAT BN SR 2> RO A W 17 3 A, B IR no gk
SEUN AT 5 R IR AR A ™ i i 1k — A3, AR T RESRE TRk R B fA
DGR RE TS B, IR GE HIR T 4 °C) e OR M BRI ) 9 A 7, SR TR A 22 B s AR P
MIZAR R . R A i 00 2R DK QIR AR FHAR S YA 2, L [R5 w17 A A
ORI . AR AL 25 B9K T SEPR T AAHIIA b i) PR X 8 SR R 1 I i B2 I AN 54
S0 SR, XREAR AR G A B AR R TR IR (% 21 - 4) o

T R AT A A 7 e ) K AR T DAy L T A1 2 ot X A i e R ) K A
MO TIIA o X B VA 4 52 ) O IR AT B B H A AR R N 2 K MR AT B T AL
MEIREE o R 2 I G ER I -5 R KR NS R KT A S S 80T e 2 Wy ey A5 1 R
AP AR AT IR (1., ) B9 i i A ™ 8 AR OG- E T (photosynthetic capaci-
ty) —— WK [ fL B (assimilation number) (mg C - mg™" chla - h™" ] ——FI & ) A4 4y fik
(F£21-4),

BEESRMIA
HELEH K ER T T HUER LA 7 A e AT, ELAR D R 3 4 I e L AT IR K R K
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JEFTCSEMIA A R i (R 21 -4) . RS S-S KRR K HERE TR
B2 LR AR A KA = A T AR i A P R

AR 26 i b, DX P i K 14 8 K TR N S T A A 400 118 i %6 L K AT ML) T AL 4 i 1)
FLIRIEIR , (155X 2098 FR SR BB A DL g s SO FAE K . R L IX L 2,
OB SRR (21 —4) WA S 5 B 2R B AR KA S0 Can R L gy ) o B
i Gt , AR A4 7K T B L i 3 B AR P, BT R R WA H AR PR (R 21 - 4) B
P HNAAR A B (Osborne , 1991 ; Jeppesent 55 ,1997a) , M AX4EF , 76 I L 45
b DX (1 B 7 TR A A AR rRORE R AR P A A 7 2R 2 I R 1 K A R 1G4 5 A
KR

StasE

ARG R FUFACR (% ) B2 AR (photosynthetic efficiency) ]
PR TG 45 fEPRBATE OB Rt (e C - ™ - d™") BRI A T 675 1O A it
(PAR, ol - m™ + d " G F B UM A R L) ). 58 H1 K B0V i 0
FIRVROG A BB MBI T 1% T8 3 (L HKMIA T LSS 1% ~ 4% (Harding,
1997) . AETHAG P2 FEWII, LAFUHAE IR ERA 10 1% 100 A BRI T 360 5 5
G BB, DR A A R0 K 528 290 Tk (P 24— 17) . B
e 7= K P25 TR R s (R R AR 4 BRI
T TR LK

21.11 BRAFHTHESE E£YWE(P B EEBHEERKE

He e 5 A Y A FG(E (production : biomass ratio, Pt B ) & XN E Wk (P) 5
FRIFAEY)LE Y (B) Z 10, A i SR I TR A Bk s o X BRI T — MR FH ) 2 3
Kb AR Ik . P B XD B ERRE X — & i Ah 58, b S E BB ) 244l
LI LR a (Y FBRAE S 80 JT (mg €+ mg ™' chla + 1) IR FR A1
P:B LA Pt chla [t AT RIAFEI IR — S0 d 2 4 .

L ARBZWTY P: B IWTES RN R E FKAE R R G & (B 21 -27) e A A9
HEPKAESRGE CEEFRAKE) MR, BEFAKETE P: B AR, 5] 54 el 4
R a Y47 J1 i (Tereshenkova, 1985 ) , {5 B 4 ¢ 38— W AIK , 3 FE A RE 4E 45 a1 ) A= 1 B
i,

2. /NAUEESE ORI B IR T Z W OK A rboE E I B S P B (B 21 -27)
XA TE S T oK AN RS FRERE PRI, 3l 96 PR T A R
BT PR Sh ) FIAR DG T ) 2 TR) B O o

3. WU AR G RS P B LN, X FE A TR A M A
FBAWAE M- B K TG AR 25 o AR 2 FR R M2 6 BRBR 1 7 AR F R
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IR M E S S BOORAR TE AR Y R 2 9 2R KW ) T I 30 2 RS ARV i
FLWITE R 2 BCeT 6 77 1A 00 3 2218 /30 it vh 5 A 35 (1 21 - 13) o BARBETE Y
P: BLLBEF 1R BTWCAE TR0 R W, 2000 1 ARV A7 it (mg € - m ™ - A7) B H
TR AR T ARSE G N, UG 5 A AR E AR S X — BILR A R B9 B AR
AIEEIE IR - EA LUE, E— Hl JsA 7  d ve O TA 8 LA AR K R S Y T T R A S O
B X BRI AE ) A RFAE S 34 P B H AN P chla AR, BEAS e /MbB 8 2 100R 2 fe K
(A2 N

4. X ARG NITE BRI BRI (> 70 pm) AMAFIGLIL (2 ~ 30 pm) FFHFHHPIRIP : B
FLIE W], /NELPR A P2 P2 B LRGSR SC B8 IR S KF i 8 i i A A2 Ak ( Watson Al
McCauley, 1988 ) , ML PR IFAE I 64 P2 B LU A4 (18] 21 — 15) | I RE 8 F 1A BLI%
DA S (S HA o SR, A 8 SR M, B R AR L/ IN B 3 i A 0 1) R A A o A
B, S W] DA 2R AT 2 7 B A A0 ) 0 R AR 24 8, S i R R BRI T IR s il &
PABCHAUA RS A A . S LRI, T il 2 AR 8 SRS 2, HoA 7 3R
ML A R Y i 85 T 5 ((dinoflagellate ) | 4[R2 B 1 3 FR W09 1 = 25 LUK REEER
o T B SR PR A A ARV S5

250 'I
= |: 1:::g{PJ=ﬂ.30— 0.76logichla)
=067

g
._—

B (4 7 g © (pg Y 'd™)

FirES e R mg C-L ™"

K21 27  AFERIPE B WK EE F 5 (activity coefficient) , /5 5 FLE® BULOK 8 ( LA )& T4
ST ) EDGE IR Y AR YR eR A VR B (24 h) BEAE 7 ~ 10 4R 5—10 FE . HfL
A Wy e (AR RE A 7 T R A ) T D AR ) RS R R T R R bR TRV
BTSSRI, 5 5 W1 9AE 77 B 00 T 85 B B T BRI iR A ) R R i A ) A PR AR K ([
21 -12) ., @R (RE IR BEE R AR K BRI 2 B T A K G218 /N BL PR A A AN 18 FR B ik
VERIP A BROCIREE o FEAR A i ST 6], 45 W0 0 26 7 & ol T 04 2% JEOR BB T B AR A ] (Favor-
nicky,1979 ZJ51&IF ; Westlake,1980)
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®21-5 RE|EEFHEFWNEEE(TP, pg/L) /AR (TN, pg/L) Bl iAFARPEFIHRE
a(chla) (& &[4 : OFF A TP 5 TN Friiii3 2R MK a &k QR AERE () #5501
AL OWNAKIRSYZ G HIET TP FriiiAs 2 Mt 46K a & EAA7E2 . R TP( <30 ng/L) H1iA
e TP( > 30 pg/ L) W37F T A A P2 1o s O [ AR RIE 5 P SRR 250t () AR ZE 1) TP 18 iR 4K

RK.]
R A i r n =
KRS
1 dbiEdr s X log(chla) = =1.65 +1.99 log(TP) 0.67 292 Van Nieuwenhuyse
-0.28[ log(TP) ]* Fil Jones , 1996
2 EKREH log(chla) = =0.26 +0. 73 log(TP)  0.76 31 Basu fI Pick,1996
KRG
3 BRMALIRANFESE  log(chla) = =0.55+0.96 log(TP)  0.77 77  OECD,1982
AR AL e
4 ERMACTBFPEES  log(chla) = —0.39 +0.87 log(TP)  0.69 133 Prairie 25,1989
Ph R A e
5 BRUHALERAIPEHE  log(chla) = =3.13 +1.44 log(TP)  0.69 133  Prairie 45,1989
DY &<
6  MRIMILFBAIVEHEE  log(chla) = —2.21 +0.52 log(TP) 0.81 133  Prairie %%,1989
DY &4 +0. 84 log(TN)
7 EEAFPEES log(chla) = =1.09 +1.46 log(TP)  0.90 143  Jones F{I Bachmann,
1976
8  KIAHKEHA log(chla) = —1.13 +1.58 log(TP)  0.95 56  Dillon F1 Rigler,
A 1974
9  JNEKR/R{AEE log(chla) = —0.68 +1.25log(TP)  0.69 25  Riley £l Prepas,1985
A5 AR 43 2 1
E|
10 SN KB/RIAEE  log(chla) = —0.56 +1.02 log(TP)  0.64 31  Riley Fil Prepas,1985
B oy ZRA
11 EEE EIEM  log(chla) = —0.15+0.74 log(TP)  0.59 223  Canfield, 1983
12 ZEES LM log(chla) = =2.99 +1.38 log(TP)  0.77 223  Canfield,1983
13 EH, P Hik log(chla) = —=2.49 +0.27 log(TP) 0.81 223  Canfield 1983
I +1.06 log('TN)
14 PRZERTHE A log(chla) = —1.94 +1. 08 log( TP) 0.78 97  Quirss, 1990
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15 FTMRIEH I TP log(chla) = —2.60 +1.44 log(TP)  0.75 57  Quirés, 1990
<30

16 PR ZE I TP log(chla) = =2.03 +1.06 log(TP)  0.44 40  Quirés, 1990
=30

17 Eiv=,dt 5 log(chla) = —=1.13 +1.35log(TP)  0.84 21  Pridmore %,1985
18 Frvi% by log(chla) = =2.56 + 1. 22 log( TP) 0.73 16  Pridmore ££,1985

OFHLE : IEBERR (PO, P) =10 HIHIA .

A b4 E ( specific growth rates in nature)

TR 2 B 1) AR SR KA I A A ) A DA RO L IBIA B BB I A DU 5 i
WA PR A Dok 2 TR B B EHE T A B R A . B E h T AR R
AL TT 35 i P 388 I R 2 S AR PRIUE A A HLFE RS Yo 76 B SR houiiml 2] iy 248 Eol KA
PUA IR 30 2 7R M 00 % 8 Bl 220 1 i 2 1, 3 30 ok 0 — B i [ 1) g
(1 —t,) WA R (B) B 2525, 40T =

ln(Bll) - ln(BLI)

n o= P— 7 21 -5
K21 =5, w AIEBCE R HE WIHAREAE G I TA] (o, ), BIVRRREAS 16 (0 1] Ay 2
In2 _ 0. 693 =+ 21 -6
©m ©

— BN [ Y RS 2L ORI T A o A A 2 IR A ORI 2 A 23 18] 5 I [a]_E 72
8 PP S e o AR IR S B T A KRN i S % 2 Rk ) T A,

TES2H 2 MR KA IFTE R, 235 A BT /NELF A (> 70 pum) )
RRFFEA AN 0. 1 ~0. 6/d; 451 5 AR e /IN, /N R A R s AR R 1.5 ~2..0/d
(P21 — 12 Harris, 1986) o F SR/K A B fRsE 0 2 BE AL ARSI, fe AR K ATE R 2 ~5/d,
Un 2R LR st iy AR RS A (PR B s R, i 22 B0 A B 2B 1R (Hap-
pey-Wood ,1991) o i T3R5 (R BUZ o, 17 U AR ) 4 i QA R B8 LR B K A v 45
YR Z (B 21 - 125 055 24 )

O TEFTA A LA AR ORI 4 0 A4 555 T 78 AR AR B2 b 32 39 SR A 14 22 V) o 9 5 B 1) ] 5
R o XTI A R AR AR TR R I B, A — ISR A TT BE S P S 457 7 8 = T AR i Mot A
A, BRI A TR 0 AL ) 9 2 A AR 2R A 2 R BOHAE W AP TE BRI 28 25 5 0 IS4 v i A
HRZERIAR T 2R (EILF AR 5 RAE T ] B B 22 R R R
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21.12 RHEMEFRBMEERN
720 {22 60 AFACH , I8 &N 23 BRCHH e S A 8 22 3l O T 458 AR PRI B9 8 91K
BIREAR) M, SR 1967 AEHIT T — L2 BOR IS IX S R (NAS, 1967) . A

M= OB E (E 22 8) 25 KR B2 7 LI 308 JR 00X 2Ll
A, A AR 2 5 K SO HE A F A A T e AV, R, Sakamoto (1966) 75 H A< #13 H
ER RIS e A MR A 2 P 22 (181 21 - 28) o ETTT, Vollenweider (1968 ) i 57 17—
1 PR 2256 5 R (R ) I T oK DAL Jml PR T G A 5 981 7K A e JE2 1B AR R, i
JE B KA HR B AR R 5 D A R B AR (818 — 165 UL 17.7 745) o Vollenweider FERYA
A AR ISR XA A HIA B B RO, 25 5 JR R A (58 17 B AR 18 &) FIE SR [
LA Py s ) A S BRI 558 W 1 5 1) o

7 20 22 70 4R, AMTARPRBTIE IR 28 5 Kok B AR 15 G 3 X, HERDK B A i L
P2k [ SR BRI FPARAL R N B RO AS I, 7 2R U O 5 B RT R AR BEE
AT AR R IEN K T PeAHLRIGEREAL , e S50 A (o PV 3 i BT 55 0 8¢
Al ) 3 A U e R B S i, FARAE R T ROF . B, S RO R U M i T K
TG AR R COL A R K AR A A IR , 14385 o B oAt 22 2 A0yl LURR
FRBRAE A K AT ) ) I

SR AL 1 e B b S Wi ) 7 BRI | ISR Hs AN Ok F 20 Tl
20 AFARLLR BT AR B L SR 07 T B IEAJE , o A fT B A W) SR ER A N SR R . XA
B 2 M I X PY L SR A X (ELA) 5247, 7L, D. W. Schindler Al [F) 245 17
OICHLE M ; Q% ; R BB ; @XF /N 5% 8 57 W) i 28 2 3t 5 8 DCAS I e . 2
PEAHLBAE A 57 57 40 AT LR IR, WA ™ A B CO, N R i A 3R B3 T T A Y
BRIR . SRR AT 2 B 2R W0 (R8T AR RLIBTIE ) =8 220 B O (9 5 2 A3 A Sk X
O TR iRIE DS WA E 2 N B L s

MR BT T LR B (18] 21 =29)  XHEITAER AN [R5 SR Eh A S 30 R W1, ok i 2
BB ) 205 5 AT AN I I S M M I B2 TR 90 P A SR A e T WA P S O X A g )
LWy RN (Schindler 45 ,1973) o XA ™ A2 T 534S B 2518, 5 — K
A NP (<2201 AYEE/R HEal <101 A0S L ) 038007 B0 A 400 004 ] 800 T (Flee 252,
1980; ULES 18 ) o SXANEE A W] [ 4R S04 B AT LAt i [ 8000 FH R 3 T A 1) 800
5 LRSS I RN R L A i B2 A W A AS UM CO, sl AT =
7, £ CO, P BB A ALAR 18I0 s, SR BRI RSP 9 CO, , AN 2808 i 70 ik
K b A L R S S8 AR IR AR LA 1 CO, o SR, [FIRE 9 TAE 2B, w122k 7 0 i

@D WAL W. R. G. Atkins(1923) ZEE Y C. Juday %5 (1926 ) Filfi E /Y H. Fischer (FF5% 253550 ,1924 )
S FLIT 00 S AR A B O R AL 2B K A R P e 3R AR T E IR
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#21%

FEY |

o Eaipgl ™

EEiugl™)
{a}

i Eapg L")

K21-28 7£5.6.7 H, HABHAE
JEEGTRJZ KA 483 a(chla) 5
B (TP) B A (TN) 9562 (- R
RERECFER NP I, BARR
Rl 5 B N = P L BRI 9A 40 31 4%

] T T T T
30 100 300 1000 4000

BEUpeL™ i £ TP-chla #1 TN-chla % &R £k 2
(b) Hho) (M H Sakamoto,1966)

e R 2 BT R AL JE BRI, DT A AR AR A= ) g s 3

S W DX A 235 SR R AE AR WA AT A T AR 2598, R Bl 4 o 2 TR
WAEFREL B BRI T A, 2R Z IS YA = N P LURORME antt . AR, RBLH)
R PR EORTE AL P P A5 IR AR A0, R T e i S AL/ (P 8 — 145 0L 18.4 75)
O 5 T 0 K i A RIS AR FE A DX R A B, R e R85 ) AR AR
Qe FERRWIRIN B 5S> 1o S, WA SANETEIE T, K2R 2R gt il i [ /R i T
R RRCR , NIRRT 98 A Wi B2 R R S AR W i T S i T ik
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K21 =29 NSRRI 226 SWITEAIN 1 B EORIAR A b 1 D (IR B 07) B T i Ok A
T A P ) DS I ) A58 P BRI (ELAS I 25 A Y B 9 K 5 3890 DX [ 614 2 9 e e Mo
(MRS58 D. S. Schindler f214)

DA 2R 22 [ A ) S XA o 10 e 0 B R A 0 S B 2 2R, i e sh 25 A 8 4L
TS (L 17.8 45) , 51E T AR ZBF 22 R A Bl S HAT AT R i k)™ AR A s =X
(phosphorus paradigm ) fff AfTTRKRZM T ZAHAE TR 8L WIAIE S (Fee ,1979) LK Fh¥)
A H A e R R A B2 A W i TR A A 7 0 R S5 A T AR Y UL
AR R DR LA] AR e A W i X — RS B R BTz A 3R (e,
1979 ;Elser 45,1990) . 24 i WA M, 38 W WA AR A st

21.13 @®5H;
JINEE RS WA XA R ST R 0 ) i A S92 56 B A 21 7 A S 6 9 S8, X

©  WIRAITEYE 2 FEFEHIREE , BL2A DI Y % R B I AU A2 R AR Ak . 765K (paradigm ) I 40, Jo o
IR FHOETEREA A7 T, X TE—E R E I T — AR E T RS R o 2, e
S I NN e A R AR A 24 58 . I ANTE I 2% b, AATI7E 20 fH42 20—30 AR AT 52 1A
SrAR (LA 2 7)) 575 20 {40 S0—60 AR AQHE miBF T I AR UM BRI ( ILAE 2 39) 578 20 HHE40 70—80 AU A1
WRERE(ILEE 17 55) o BT, BRE TR & , T2l Hofb— R A4S 2 T IE , X LERT 5 a5 R 1F
FH A ZE AN U BP0 8 SRR WA M T S5 R B IR —— T AT RN (I 23, 11 7)) (AN S5 B iy
VEM LA BOK A28 RGP OB lie s 4 (DLSE 23 30 X e e 7 TR AL 5 8 Fr sk i s g A1
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WP IR SV 2 AR 22 12 WL it o) IR A 3 2450 v e 0 ik BE Ko 52, S YA Tt
SER R L FAREAT I, 1 2056 A A B 2 1 U3 b X R K AR B BRI . X
A B bs A SR HFERS 1 X R AER AE T A0 A e RV 45 A P A B R R R

Xt e X 2 ) T it A 5 6 5040 ) WA R 23 # ( Elser 25,1990 ) W, 7 80% 1Y
T CHIARCRE x AFB0) b, SO0 PR AR B0 AR 7™ 0 R0 AR i S 35 0 o, 0 20 ] B
AR, E—BRITUEFR R h m ABE SR, R 6% nyilhia GHIA x 480 Kk
TWARL FERZEBTE I, AR BE5 1 AL 05 W] i B2 A My 3, 55 (8] I8
PIREFRER . XSS R A8 FAR SR AR A L4 L AT AR B 111 5 & (B N
PIL) o XB-PHRIT, 7E R N P HOK PR R BB i RR s 0 il sl il ol 2 5 s ) K
PR RIS B RE T AL, AT A6 #) e BR 1 e 22 U R IR S o A Al K A S R e
1 AR A B RIAEAYZEIE

A AR R 2 BE R b TS S G K B, KA N = PR LY 538 5
TAFUAE Y ISR BEOR R AR L (3R 8 - 2) , BRI I Ui AR ) A 1 A e DL R A 175 77
(8.1 79) o BRI, 7E LI AR M e N PR b, IR A o R ) 1) 25 S AR K
— AT R SR EE > 16 2 TR EE R 72 1) BRI, 7 H <10+ 1 Sz i 0 BR 1
(15121 ~28 ,Smith, 1982) , v E} {EL R B RO P i A < O

FBR I

— LUK A AR M DX WA 7R 4 A2 1 U b DA R S AT % K B AR TR TR k2
Ja, 2 S ECBARAY N = PR L, DT A 2 AR A SRR (181 21 =30, % 8 -2) . KA
T R HE K BOARDOT R BE AR N = P EE A8 B K A E A AN S DA [ 8 R 4 o
YR BB, A AR AR K R N2 P L™ AR U BR A

AR TN TP e 32 G 28 2 Y A3 4 L HRUK b B 2/ (181 21 - 30) L X 3R
BEH KA TP KSR T, TN TP LT 7R5 E IR R G0 (TP 30 ~ 100 pg/T 58
), FTHERL A N = P LEASRE T R 56 28 0 U 75 5K HE B AT BE 1 £ K ( Downing 1 McCauley,
1992) o MeAh T RIIX A FUE TR R G, IR AT LB 1 s R = [ 5
IR AR AT RE™ A= R (WL 18. 1 745) ¢

Prairie (1989) Bl TN 1 & 5 J7 A G0 T 328 A4 Wi A AR B2 4 P, 7E Wi A 5 fit vy
(=60 pg P/L) [y, TP HIM-2 2K 5 B 2 (8] 5C 2R 52 TN B2 MR AR A, AT i ) 32 202
RRM . 1E TP AR (FUESRRL) M, AEHA R . BRARRFEEERZLT
B ATRE A AE (18] 21 - 30) (R & B SRR R KM BRI, i v (9 e e A i ™ A
B A F AR P 1O ER I R AT RETE , AN E IR IR . ZEJLSEWITA P N P RS £

© IEGHEEFRER AL LERAZAE T RTR 9 SRR R, 0 E BB AR A (TP F1 TN ) FE——A/ N R 23 7T LA
PEFWAE AR o SR, SRR RIS i (4R R a) B IYI B 45 £ ( Peters il Bergmann, 1982) . jX K
HE R TP BRI M A 8 TR 30 R/ ——WE 6 T W el , X 888 R e T R IR T
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JEE 1 14 o R AT, SR W TE R R KR CFE T R IX) b, AU 2 5y o BRI SR
( Chow-Frazer,1991) ,

SCHRFR I, IR BERUE SR (T 5 1X) Fo iy i XS 25 5 AU BR . 7 S Ay
2 BRI (SEED) A N = P LG DX, AR 22 RO A0 e 7 FE i & 1 v MR PE DR ) |
(Canfield,1983) , £ 15 X B FIIRLAHE 197K 2 (DL 29. 6 75 ) 551 LA K Aty w56 T8
1 (Setaro il Melack ,1984 ) , /K4 N = P L) L 451 i 75 B I 9 9 R BR il . Lebo 45 (1994 )
Al Lewis (2000 ) 4 H 3R A BE AR BE WA AT BE BT 25 &) & A BRI , i T2 4R Rk i
SERAERA WA P A PR T2 MR R — A7 S ST E H HAT & i RO AR PR L. 48T,
AT 2 FE WAL 1 301 B IR o) g 85 A7 42 T 8 28 T SR LY N = PR LU 457) ( Talling 1
Lemoalle 1998 ) .

LT L)
250 75 25 9 5

B (gL
21 =30 RAYJEATIITHIRER 2K b B 2 S R (TN FUE B (TP) 595 2 [ - Bl i 2
([ ER) FHRIERINAUF 51 -1 (locally weighted sequential smoothing, LOWESS) £ R 15, 4101
AT REAS I WIA Y E SR IR N: P Lo, i UL 2. 21 AIAR3) N: P R /R L (T 1) o B
5 ) FH SRR AR AR DCOR ROAR R H AT w00 N = P LE S SRR B R (7 TP) B R 48 N+ P LAWY TR, &
Wi FAERIFIE A 9 N P Ee. ] (Downing 1 McCauley,1992)

H At BR I & F

TEZUE FRUOK AR AL 255t , 2 80% BN A e 2 78 ANt A 2805 3 b oG 3% BRI mp
(o P Ui AL A P B A R R I B 5, (B B 20% BIIA B0 AT AR A IR ( Elser 45,
1990) o X Fiigi = Wi 7 A B4 W] S T U 2 AN HAB T 28 198 TR BRI o 39 A9 e A=
Y58 W] Fe Co Mn Mo 8 S A n] REIMCIX SEFREN N 1 24 N« P AR He @4 Al
Py R I, X SES0 3R A — b sl 22 = 2R BRI 2 A7 T BE Y (Forsberg Al Ryding,
1980; Healey #il Hendzel ,1980) o A3 AF 5 WA 7R KV vh a7 AR R BR 1], A= 0 85 97 S Bt
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PRI P8R 22 R BRERBR ) Oz, 56 ) o b Ay HAB S T RES R 1A X N A
PSR = SR, 580 7 PR e T ek ) T v 4 R A e e = R A A T U S
AEAS RHL L B E W A R . AN, AN TR AP SR BE2RXS N« PR Bl A — 4,
Tt A0 I IR T RE A TR . DRI, RV 9 7 A Wy 2 R R i I, K AR vp o
FrEh FOAR Y AU L REAS B2 M Rl S 1R 2l

A 21.14 EFH -FHFEYHNELEXR

AN E SRR AE N AE K R B AR Wy VN Rl kAR B 2R 7= b R S AR, Ab
BB TR L RS R IE T RN B S AR (B S - 15) (B A FIAMR AL, i
SRR W TR AR LG /N AR, B A] 3 B R R ORIR A E TR A
i Y TERR L 5] AEL A BRI VG 28 At AR R AR I AN, B A1) 32 AR K T 1 e
LS TR (LA 8 BN 9.5 795) o A, A TSR ARG B b T 12 85 P i 0 i Sl 158
AV T ZK AN S TS 342252 KR o3 /KRS 7240

20 22 %], E. Naumann ( Ji 1) IAP S el i) 2 2R (UL 2 B5) ; Pearson (9 [ ) X i
BT T E S AIA 5 D. S, Rawson (fITEE ) BB LS IE NN o FEIX SE AT 58 25 2R i Bt
fih I, R. Vollenweider FIHABAFFE A 51 8 V7 — S {7 5L 04 8 S A8 ) 5 17 Vi AR 40 A= ) 2 L
TR BRI R (I 17,7 75) o AHRIRER S5 22 90 AU FURE ) g i)y o TP 5§ TN
RSP 25 e J3E 5 - P i (3R ) IR ZRRDOR , DR A A AR ) L v £ LA 5
b IR S S TR AR T M B (B 21 —=28) . 21 =5 B2 Tk Ikp B FEh - 4
HAHERRH L5 AK,

M 21 =5 g e K R R 2R T RT LA AR [R] K AR o By 3 3k = A (i R
a FEZESARK XL ARAY I A RER AR B o A iy 22 g i 1 Tz s (BRIl
TREVRAF AR RE . AR AR AN R DX AR I RIIRT A B2 S5 R, PRAS AT g FH—1 ] B i)
ZRRRRI A BT A 0 7 X AP OC AR o Sl (BHA R B —— RV R 9 - 1) Al b ) i
(PAMERER a 378 ) BYAHICOC R AR R GEIA] B 28 S0, T2 2002 py T g T AR 25 1] 14 3 R R 22
SR A, T BT TR S A 2 8 3 N R0 AR ) 8] B AR B AR P 0 22 Sk — 20 ok 1 i
et . TERTARSE R TAE thiX — mUCHB ., 2008 Z R AFZE AN R A 8 FRRES sh ) X & Al
TURYIFIAERT 724 T Z AR R R E R (R 21 -5, 21 -6) , ATSUBAI (R
21 = 5) R BT IAANEE A, A — R LU F R A s i — SRR AP HIEY
FE17.7 WHE TAnER 21 -5 F1 21 -6 Fis B9Fa 7S SRR (4 a] 471k 5 BR il o

@ ESLE ARG R EFAMIFS O TS BB RO 2R , W7 2 00 B 0 A OB R Y A8 ik
BRI AL AR, QA SR i /IS TEE BRIE B0 SRR BN I Y S IR R ) R
M MR HAL PR A B B E N LT R E A BAh R BT 5 I A 7 I 23 [ 1 22 5%, BT LR AT —
AR AP E TTE AR Hh A ORBURRE LA KA S5 AA A3 It 2 123 B2
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| A21. 14| Hxa - THEDHERER

F21-6 7TERTIRERMAFKESR, HIMABE (TP, pg/L) 3B LEEYE[ UL E a(chla) it,
pg/LIMERBEF[ 3 MASI Sy R AR 8h W) P 389K ( =3. 6 pg TE) ; DO, FIKZVEYLL L
0.5 m AbFARAE (=2 mg/L) ;% SS K VR ah ) M4 £ (00 R RESI R 5 SE Sk BHe bt 22, J T it
B B UE i J5 2 P <0.001 ]

= TP ?_'E_:[% ] 2
It RSN . i r SE n
(pg- L)
BT EE 1~1288 log(chla) = —1.943 +logl. 08(TP) 0.78 0. 06 97
MASI<3.6 1~1288 log(chla) = —1.879 +log 1. 12(TP) 0.82  0.06 75
MASI>36  2~398  log(chla) = —2.646 +log 1. 10(TP)  0.75  0.14 22

1

2

3

4 %SS>0  1~1288 log(chla) = —1.432+log 1.04(TP)  0.80  0.07 58
5

6

7

% SS =0 2~350  log(chla) = —1.916 +1og 0. 84(TP) 0.74 0.08 39
DO, <2 15 ~398  log(chla) = —0.338 +log 0. 89(TP)  0.80 0.13 14
DO, >2 1~1,288 log(chla) = —=2.045 +1log 1.06(TP)  0.80 0. 06 83

PR IR : Quiros, 1990,

BB -MREaXREKEER

SO - AR a WG ORI N TR K a8 IR A0S B (B AR A LA
N ST R R Y R

1k 5 R H U TIRLemi il = (7K AA , Qi SR 7 e AE ) 1 7 o 32 32 HA R 7 (A
IR K I A] ) BRI A BB XS R 2

2. DIl A AR 2k Sl Bl 23 H ) T LA S Y HORH S OC RO ROK 1 (141 8 - 16, [
21 -28) , LRGSR e T WEIN I 2R GE P 2947 Sy, TS B8 FH T TR0 B A ] A2 Ak
R, A2 T 12 T A o A AV AR TS R U R AR W i AR A B A K
A, BEZAR BUX AN KA E IR DGR B2 T 05578 18 T AN AL H BB — 2
a [l RRAE A BRE

3. LU (TN ) 2 H AR 22590 56 FR 22 R A M EICHE A 7 A , S PSS AR 3
FIE R b 2 AL 7R S S ]l DX 1 S0 /K S b B L bR R GEIE AR 2 M W) X R A
O o kTR Y A WA O I ST YRR E AN BE T A S R ) T BT

4. MR IR 00 R I HOK U L3S I K A7 B RE B T 2 n S T R
(R Sl AT LA 31 100 wg P/L LUK, 3% — H B2 AT LUSE BRI, JU R AE 2 00A & 8 I
A BTE O WA R (UL 17. 6 747) HJRZITEX B E B IR R G (TP > 100 pg P/L)
MR ER a YR IR BOA 1R . TR B IR R G0, b Z A A TT REAE SRR i R
&8 /> ( McCauley %5 ,1989)

5. WEROKMR Y LR 50 ~ 100 pg P/L SCHAR (UL 23. 8 45) , ml LA i A R ghoi 2>
TR S PR S, B R R I Sl Wk (/NEL) I AR ) B SCR, DA A K AR i B R

THE.
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6. VRIK R G REDK AEAE P sl I A AR 98 1 8 FR T N (50 ~ 150 pg P/L) ¥yaf
PR ARFTN, E Bl 2 W8 v 5 (0% 38 AR o O A T RE MR RS . Y BB 4R R AR
30 pg/LLAF (Of HAAAURT 350 pg/L) B, I 7K 22 46 H I ATE B2 A W o A 4 2E 4 AR
MK SE2Z R (100 mg chla/m®) ( Dodds 48,1997)

21.15 ZFiFEYHEXENE

H T2 AR K AR RYHEA% , MK 48 5 77 W AR ) 76 2 22 00 e R AE W i (TS 2 - 2 A2 )
) A G, PRI R A B B OGN ) R SR T B0 B 218 1 IR P B
BRAEY R, SRAEY NG R TRRA N6 BRI B ALE Gd e S
VE I 30T AR KA G0 e A P2 e A ) A

TR 0 v AT 205 8 1 DX B 7 R A R K T R K i) B A v ) o S T e AR
FRE TR PRI ) 00 5 BRAE I ol & 8 56 , % T34 300 ~ 1000 mg chla/m? ( Talling
45 1973 ; Osborne , 1991 ; Jeppesen 25 ,1997a) , X LLHVARFIIREEEH N 1 ~ 1.5 m 85
e, BRI R LSRR R (3 21 -4) — R ARE 2 AR iR G 2, 7 EE & 17
e A KRESR A 2,0 2, 1o B a7 A ($23T 2 000 pg/L; (8] 21 - 26; Talling
85, 1973) AT RE I BAEWITA \ i T WU s S AR X BORT TR Y B S PR B 7 X, TR
Pt K AR 6 A1 F 7 5 )28 Y 100 ~200 pg chla/m’® (TSR, 54 LU FILNER O
T ; ORI QAFOCIRA I s AR Z,,0 Z,, 1 @ T s B30 9 F B
5O 208 B AR KB 1 T R AR Y R

TERGE 32 I 30T, e R & A 0 6 L R TR ) W A 2 R o L (I
21 -4, 821 -5), SEE AR, AR5 1Y S KA W A Bl A R MAORE A% 1 T B
(Agust F1 Kalff,1989) ¥ A4 50 20 M SETE JORLAR O REA Hh , BRAR 1 B ATT =2 1) 7
JEAEHI (10 =6) JFIN T Z,, 7, Yo, R V& AR 4 FK R A 7 i 4

TEMRIBE T, TN 2 i A 0 8 & e K AR BT R o o . R IO R 1 500 ~
1000 g/ LE 78 FEl ()RR & 78 SR IR K I AN 7K i B2 AR R (R4 )2 ) FEE ZE T R LU
TR ERBE ( Chlorophyta ) (A HE W)t i AV S AR B ek []  p e

X TR E SR KA T ORI TS AR R C AT T R B R SR R
A REM AR REAT AR IR A R/ T RS BES EA K ZRA8  KHL E 3E TA SE 4 0 5 TR
SR 0 R, P EOR B IR S W0 /N B 4 B R T R A DG AR AL
AR IS 2, AT w8 TR KR, AN 2R OICA R CO, 1Y E ) BE 58 (Jensen 55,
1994) o Xof T4 I W AE ) B R ARS R/ IN R R 2H i it TSV 7, R kg 58 4 AN [ ) AL o Ak
FE——TEA R A RUEE FE AR A AR 5 RO —— AT LU e — R IR 454 o

T fe R P2 AE Wy i XA A BRAE H H . Jones 55 (1979 ) X434 #E AL 28 FI PG BR 1)
50 ANENAR IR IEAT 104, R R R R 4R a B 2 E B4R a S
L7 45, nra,
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(¥ =0.58)  X,uoume = 17X (e ey +0.2 21 -7
21 -7 TR R B TR R K AE Y S S PRI A e A Y 25 55 TEM SRR a
B (W2 5 ) ARSI R B B i . X BE YA AR A vk HLOF-B 1% &, R 7R AR
KA L HG T KA e 28 A2 ) = AE s [|] iy 28 4k (18] 21 = 2) . Pridmore F1 McBride
(1984) K T — MU A8 TR TSR a & 1 A9 ULIINE ALK A7 3 Bk iy 22
BRRAX (K 21 -31),

500
| log, fchla,_, y=0.389+1.178 log(TP}
1 F=0.83; n=82
g 100
= 350
7, ]
=
E -
&1
[
S 10+
2 ]
= 5
1 . |

I ISI 1Iﬂ' i sln 100 : 500
B (mgm™)
B 21 =31 BRH AESEFETY 2% 82 NI M EHEE , AR K ZE B T4 3 a B i S JOULIEL A B i
SEHERIC R (MR B LR Z MR EA AU 95% B X H ) (3] B Pridmore il McBride, 1984 )

rEER

o RAREXEMRS ALK >10000), 7% M K& D £ LA 00T ED L
FEWFRE,H R TN ESF R ERH 70 ~200 Ak B2 2 XFFRTE
EHA400 M, —WHMRART ABL2EDE, ERAF, HEEFEHD,

o HUFIEMKLEE PAHMA B £EAKT LRESE, €11 2R W F K
£

o WA ETEET/NE 1 pm, <2 pm ALK E X LR FHEAAYG, LB F
WA G AT A (2 ~30 wm) AR AW AEKER,ETAEZHAEMRAKL A0
BB R AR, A AR, BT AR R AR N o AN ALV AR A 2 A AR SR T A2 30 ~ 60 um By
FEENRAERKBRBNE, BARECES) RF ARV B AT ZITHE

o BMWMMMBMFHAMERKERIAHELENBEALRETEZLMRA, T2 5K
bR G IR KB o AR (] 46 0 T8 ok B AR B R R R 4 R R R A TR AN ) B
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BERREFAANE, HE R TR JRR B AT A & 4 B s A K A E e
E—R I RBEEMNEE,

o AFEMHAMM R EKEFE[mgCr g™ C(H mg™' chla) - d7' A MRIR G E K
Rl EAEEBREARS, PEREREMRERKERTHE NI ZA EEHEEFER
4,

o ALFEXEFHEMNWREFRRFEEAAES MR ERN BT R
HEEAEFERKE<4gC-m”’ a2 EHEERESEH AN FHAX6000gC-m -
a’l, MAEFRMBAENWAEKTNRE KBERK, BRABBNNWEFRLERD, X X
BB EAEFAFLEERRT (2 EEAGHREMEES) W RE E & EETALRK,

o AP AT H(P)AnF MY £ E(B) Z (P B), DBk Rk, 2 & & £ K
HRENAR T ko EHHRGEFMADEZRNFRETRT, SEXANERE =LK
WM AER L, P:B WL EA AR, REGIE— YR RH &, A4 &Kk
ERMBFA TN K E LR BMK, EXEFRAKETP:BRNLETERT. X EAKMKEY
RAERBERGMENEMBREBEEEYE(EEE /DA E LA K, XK A KK S K
A KR KRR, A AT ok 183 e

-A%ﬁﬁf%%ﬁ#%%aﬁﬁao@f%mm@ﬁn%mﬁm;%%w;ﬁﬁ
AHEALRFNGFE PR AP NERE®RANFBHLENE, KT, AW EBRE
EZEMANBAENRE, A AR ERBEFANH S 0, AU EZ(REEFENE)

11, 5 v 3 2 By R 2K 4 AR

o BRHFELR AL KFIFHE MK, X AMKE N:P R (>16:1 & F i)
THTEEFRLA ., ARFART L ELERLAIREAN X, X BT HERE S EF
HENPHEMAK(KTERNFRL), BFHXZANARFARAT TR EEL £
EEEHFEHN AR LEERR I EQNRSE LT 2R, UL — B
.

* ABFHEARM T AENEL, TESEFHALDEMARFHLENEAR
%o%%%%*«?%WF<1mmm%ﬁm%%%mmﬁ% WUARER SRS, H
SEIE S AW E N AE 300 ~1000 pg chla/m’,

(40 4, HAE %)
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F2F 4

22.1 5|F

S5 S AEERAR L, A A AN (2RO N T 1 pm) JES SRR, X
FEARKARRE 20 T K ARG =4 0 2 J o 19 e A3, 531 R 300 1 PR ZA U8 v 14 3500
T A2 B BOR 2 Y SCUE , U T S8 IE SR TR X R I 00 T B M) . TR 5 3R
FAE /M TeE A IR IS EE =l e i DG B 5, I R O 0 AR s
TERS A Py AT 1 97 B 2l L

TS A TR 15 77 0 SR A X 3G FRIE A TF R A AR A B By o 33k 26 TAR AR AT 5
BB XTI 7K FP A 240 BT EA T AGHI A K, 5 vl A 2o 855 7 S AN [ 45 7K R ) 240 T R
MBBORFE . XA IR A E AL S 1 X ol A A B2 T 1 AT 5, DA Tt A A e
T A E IR BE R R . WAEZS I R, LR FFEA A Kk,
HME R R S N T AREF AL, T HLab 35t 1 46 7 70 57 57 40 1 ( heterotrophic bacteria) ,
XL i L ANRE IR ICIE B ARG IR LT SR o IR 46 ] 5 5% A 490 T £ AN R 119 2
KT 2P BB RN SR FRRE X U e R D R e o0 AR B
LI F AN T 48 328 7 1 40 7 ( Hobbie , 1988)

TEWTTE B SR PRI TR 9 70 A5 F0 S A AG I, o500 B 1) 19K 42 B AT 11K, 3 TR e
CZPR B i3 2 20 AR U BB S A -3 IBCAY A0 B = B2 A1 Ay s 5 P
AAR , XL S5 R R W], WRAKOK AR B AR T 42 B 24 LA G 1 3% 7 3k D45 14 4 o = 2
i 3 RO (Bird 1 Kaff, 1984) o 7 BOHOAR K J58 43 7% B i OO 2400 7 2 B« AR R OK AR o
LY YR T 5 ~ 15% [ TR I A2 04 (del Giorgio Al Gasol,1995) o i 8 s AR K
Mo 2B T T A B A7 T I LA KO PR 15 40 1 ( planktonic bacteria ) 75 SR 3 FI & 1)
W (8 E RPN SIS, O HLAE T 25 20 ARk TRCE W AR 75 0 B BT 8 SCHOE . B
AR AR ST AN U 20 e LE TR P 9 2 T T EL A B R AR 57 op i L6 3 1Y
BUNMIZ . 2T RNA PRI AL SRR BERE X 70 A AR R I E I R G A
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FECIEY) FIRGE AL (R R AY) o XFVF 28T & B rRNA J7 50 4387 R W], 15 22 P i 4 T
FEM A 1 15 7 14 75 2 I 2

T A 25 A I TP R TR i J T I TG, A28 T TP 50 T[] 2 7 i 2241
BRI S A A . DR, AR A U B S LR . VR R A
PUFNAE 252 A AR RS2 I ] A 36, PR A 44 R 23 S B ATS PR 1 S 30 2, 7 MR e LAY
FENEAR (< <1 L) BEAT, SCBR A ( <1 d) HARAE HB R8BS R, DT i Ao LLK:
XSS Ry B HRKIR(E 1 -2)

o 25 ANATT— ELME PRI 1 B2 A AT 5 53 A0 T 7 o At R AT AL vh A T 30 e )
B Z A R TR AT T ST o R AR 2T TAERR 2 AT e AT 1 v ifE AT, R,
AT N 2R R TR A SCHER . O B A IR BT R AR K A0 T AR A Y E R
il FAEA BT B 220 .t TAETEE WA R A R Z Ak, By PUZ A S5 18 AR —
B ERE . B, TROK TR U 20 TR B A R R ORIV R A Y T 1 SR A LA (allochtho-
nous production ) , TV 40 B 58 2K AE A 72 A Y PN TR A ALY (autochthonous production ) ;
U, AN TR IR BOA i AR b i S SR AR e LA (WL 22.7 1) .

T W M 25 R 5 U ) B 2 JR LA IO P T /R B2 ) At e, 2 S R 40 R 19 7
O TR e 6 H R A Hobbie 45, 1977) 317 b £ 1 L T8 BOR) PR PR
(<2 pm) fHZ TMECWE 21 5) o (e 21 70 4 BT 56 4 HHE O 77 i
T BIAFAE SRR o DO T HECEOR I B AR B A4 (R o i A ) 2 2 = 3L
FRWERE I A A5 2 U A T — U/ N A, O X SE min i 2 B0 45 Hh 1 B e 2510 42 1) B )
THAI AR W A A AT R BT I R L i ) S 5 A T DR e A ) R R o A
TR, X0 th TANTE A B8 S5 TP WA ) 52 Sk AR PR B A TEHLE % o B T A 40 7R A2 )
AT TR I TR LT R )R, X AR 22 9250 T AR & vh 7 5+ 57 4
W2 Lo A RMPIEIESE, BUEShY) (K2 M AT 6 dy) 2 240 1Y 2 28
H AR KA S A A RO SO BRKE AR B (L5 23 B0) o X SERFSE R, 1
Yy Y oe Z RN G50 2SR AR 2 1Y, 28 A sl My B REHEA 76 5V F 3L RE S £ 40
Wo BRTSIRAE , i A HAB PTG R A i . H— & 5 40 R (cyanobacteria ) , SR i #
(blue-green algae) , CLAESR 21 FEIEIT s H T RAFHE T ORI T RS (ORS00 5 40T
( photosynthetic bacteria) , ¥#7E 22. 10 5118,

A 22,2 KAEMEYHFRESE

IR RCERI TSR T 1889 4F X IE R AT LY F 5 BB SR 5, SR FRAT ) 08 % 5
TR KARAG T 2k W AR S R 2 B AR LA Ol F — B B & e B0 T SEAk ., Snow Al
Fred 7E 07 e M ] Birge LI K Juday —i&2 TAERS, FF & T 55— 50 W (i R, B 76 ik 45
R 5 106 R T X R T HEA T T8 JLARS , SRR N & Ji T 1) S i
A I R b i 40 B L A% G2 85 35 05 16 i 4R A8 19 i 5 LT A% (Razumov
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1932) .

PRV A SR 5 U R 224 A At b DX AT 56 X5 7K AR Bl A 4 A 285 B AR 98 % 8 0 34 7 1R
BF BT S AR R AE AT R B i — 2L e B AR BN H o EPE BRSO, BT R BRZE K A4
A= Wy AN - S WA T T EA TR GA 30 ~ 40 AF KB s 5T, L HGE & FIBOA
HRFIRMETEAR KR T L9 208 T

B R KRG IR AN AR T R M R 7 2R AR LA 5 57 40 o A I
WEAEFH , 1T ELIZR I8 FH2E S YR B A X 40 1 15 47 4 5 ( Gorlenko %5 ,1983) o A 20 42
60—70 AEARAL , VU 5 BF 22 G F H0 X TR e G0 W i 4 B, (A5 T i 2 S Y (B AR AR 21 &
JE T RS A IR A A0 R = R I B R R R o I B T DR SR AN TR L e S ek et e
O R EE 3 AN BRZH A ( Francisco 45,1973 ; Hobbie 55,1977 ) o X Yyt 47 R /R 1)
TF- U 40 T 28 IR AR T 53 /0y, ARG AEDE GGk iy oA e 8 5 2 AN vl e AR AR 2 1) .
590 B AR I A TR R A L, S £ R R TR AS B 4 TR R R S SR
2 A5, B FRWIIA B 7 4%, 76 5 8 79130 W0 % ( Bird 71 Kalff ,1984) , A%, H A
A AT LR 4 DR (T I B P, 2 B2t TR 40 i /N oA D BT T
PEAEAS R R AR ARAR A o 1 FHAS BB A T 4R AT (837 1 E 508 (%) FH In) B (SUAEAE e
WA A5 2, A R B H R AR OB I S R ik AN, 3 22 LR (1960 4F:
T ) VI DB A 2% RO TR U AE ) , T BRAEAR 22 SCHRAE 23 HT RN B SURR R 3 22
W& 7RI UAAE Y . PR, 7E 1960 AFE TG JL-T- A0 HER B 7= I 2 pH, 345 A E 1R
MES PR H pH THRAF B DA T 46 He . IR UL, R BAE R AL K T ZR A5 (4 B8 Rl i 2%
FHIRAE G 0 R4S 1 T AL B0 A LAt b AR RIME ( LA 27 35) o e — Mo+, i TR
FoAR 5 S50 BRI et , AT ARME XS H 0 (1980 4417 SCHk P A XK R B 48 i &R
) 0 DA RE (DL 28 )

22.3 HREAIK/N TS

165 TARAE RO S ARG B R AT, KRR AR E AT | pm B
Pk, A UK R P AN (9T S5 P BB A H Cole 25 (1993 ) 3 3 35 6 H AR IIAEL 9 0. 03 pom’
(FEFITE0.01 ~0.2 wm®) &5 1 ANECRS. BULE 235 A8 R 43K A o 40 T 1 O 32 R Oy 74
70,1 ~0.6 wm PIERE (BB SR BRIE ) | [RIIA A R 5] He A i 3I0% AR REAR A 220k
T, AR USRS O FF I . 2475 9200 52 B B, AN /N A 2 LA o R 1 2
TR ( FETAI AR < AR L ), (EL G 20 B T 35, JHG /N AR KA G 72 3 0K 25 i O ¥ A5 A SR T 22
(Cole %§,1993)

SEMELIT R A0 B /N3 A B TR 25 B0 S 5 7 0 0 4 DI 2 0 A T 4 B 1 o %
AR, T AL T 00 T RS . 10, RIS 86 22 1, 2 KA 7K 3% ( Daphnia)) 5 ) 3t
AR B RV LA/ P8 ) BRTE AFEIR A28 2 33t S22 I 1 2 1 M 280 4 A
Daphnia 3§ FHEY A0 B A5 A= SR B (A5 N B AR B 19 2B ( < 1 pum (2 15 29 80% (1
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HEWEE ) AN IS AE SN R FR ] o AR, 2L S o DI BT, P R A/ 2R 40 T )
PR > T AN BER R A R 22 R 20 1 ) B 3 (> 3 om B4R R 15 247 90% 9 A=
Prit) (Jirgens 55,1994 ) o Rt , 240 E 3 e = I BE S 14115 40 B A FHE VR 45 4, il A K
AR FNFFIE L 1) A7 M) T DR B BT O R 20 71 & i (Jiirgens 2 ,1999) ¢

(NUIESl

F T2 W BB AN 8 2 A R AL %) 4 B D 2, T L 248 DR 4 ol IS 1) A TR s A e
R NI AR U E Y 2 R W DO B F LA s A A AR A (3R 22 - 1) i AN 24
G326 FERYANTE AR S T AR B R U, 7 A A TR E I8 R CO, 3R AR W G Al
JI e BB, T S SR LA TR A Bk 5O IR R A ALY . Sy — R ar 2Ry ROE R T TR
BBV B 40 B 0 M AL RE B IR 40 # ( chemosynthetic bacteria ) #1564 24l & ( photosynthetic bacte-
via) , Fif# F AL RO AR W RE RRE COL b I A HLAYD , I & R DGRBS CO, I8 s A
BT 22 - 1) o 55 =AM 22 LU TAE K TR R R A 70 A PLE R 5 (or-
ganotrophs ) FITCHLE F2 (lithotrophs ) , 1 A HLYIAATHL T, J5 2 W M TEHLY) A A4 |
AEUKFRAGH T, P, 528 O AR AR Y G RETCHLE F7 AL ( photolithotrophs ) , 5
FrAE A BEA DL %2 ( chemoorganoheterotrophs ) , T & 4l B G RETEHL A #52 ( photo-
lithoautotrophs ) ; F-265 45 41 B A HEA HIL R 574 ( photoorganoheterotrophs ) , A £65L 2 S5t
AEA B A F72 ( photoorganoautotrophs ) . NSERYIE: , X LN 78] V2 AR A sl A K/ |
FA T8 B S BELR 1 X A ) it — 2D RS, DR R A as 970 2E )27 (R ] DNA Zhh k) 168
rRNA HEJ7 ) B8 TR AE MR W] A S I 2R DL T3 28 (R R 4028 il i k&
TEPEAL AL B A N B, B LA R G R A S Al (Jiirgens 55,1999) o HA 244
WP R I TR AR 40 R A7 AE 22 15 FIAE S T 28 (Pernthaler 45,1998) .

F22-1 RERPHFEMEAIEEABRNIL(FAREFESEF22.37;
ESRUERREIBESEE 16 E,)

F AR CIRRREEN iR R NI 3/ K= EY
(e Ak
(a) ik B Jt,H,0 H,0 o, 0, LY (hF4)
(b) A AN o6, H,8,8, H,0 €O, S0,”",H,0 S FI gl
S,0,%" H, W (RE)
(2)fkaE A A H,S,8°,8,0,>", 0,,NO;,CO, €O, ,80,",NO;, FE& MK, L@
NH,, NO; , Fe* Fe'* ,H,0,N,, BUATE, H b AT
H, M CH, Mn** B (I EURIR 4
(3) RS o6, ALY (B, H,0 AHHLY H,0 TG B % 10 Al
LTE,TR) (JRE)
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|22.4| £z 8RS H

FEAR A CIRRIIUN LR NI 3} K=y LY
(4) 5%
(a) KRB HHY 0, HOIW FV, OB SR AN R B )
YR s N,,NH, ,NO; (%)
(b) B A ALY NO; BHA H,S(S,0.7), BANE(KE)
N,, H,, CO,,
LR, NH;,,
CH, ,H,S
(o) BRI HHLY S0,%7,8,0,>", ALY N ]
NO; HHLH) (K&
(d) kT HILY) HHL A

PRI I Gorlenko 45,1983,

22.4 EE . XYEMSH

e JIT A B S 7 R 1T R B 4 R T P PRI AN B 0 T — e 10° ~ 10°/mL (93
I B (222 -2) . ik 10°/mL (¥ 40 18 = B R e 1R 0 R 38 35 00 A T sk A v o 45
WEEE , FERERET 10%/mL (14 20 B 7 T 417 g A% A TR 7K K 44 Hh i A5 0 5% ( Pedros-Alio Al
Guerrero,1991) . FARUNIL, 15 O0 T T HiL DWITA v % 40 58 3 52 3 BB AR o %5, A B —
WIE b 20 T R B AR LA 5 ~ 10 A5 (181 22 = 1), R4 KA J2= 40 i it fe A1 o
SRV, ZE A — A~ A X e i R 58 [ rh s — > 2R 40 PR A B 8 A 0 o, A 7R A9 4
BEARb L {UA 2 1% ( Gebre-Mariam il Taylor, 1989 ; Erikson 25,1998 ) . JbLiRH ik 24t
5 A A0 T T BEAL T [R)—$iEE 9 ( Basu FI Pick,1997) .

F22-2 REERHRAREEHSFFIREFNERENTEE

HIRE M4kER a/ (g L) ANEE R/ (10° 4L - mL7™h)
BT <3 <1.7%

R 3~7 1.7~6.5

aER 7 ~40 >6.5

O ZEEFRIE A9 L H W Z 2 ~ 3 ff (Johansson, 1983) .
YORR TR : Bird il Kalff, 1984 ; Forsberg 1 Ryding, 1980,

T WY TP A R B B AR PR AL LU TR AR ) B R B W R AR A R M 2, R
R AR 1A DL A S B JCHILE SR A O 2 A RE A MR SRR UL BT TA P9 200 o
SEPRAEEA KB IR b A Rt — 2205 . o, DT 4 ANJ7 T IR R oA O e EE Y -
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| 22 % | i |

WEFIE (10 R mL )
i

0 ] 1 I ] | | |
1980 1981 1982 1983 1984 1985 1986 1987

i fi
K122 -1 1980—1987, Rk 3H A ) ( B A, Bt , PR ) 22K (0 ~ 10 m) 20 B 50
CREE) 7 A2 A0 (A BTRE R B THil] B2 0K 19—l o) (51 A Giide,1990)

OTCHLE FrFIA LB 4 T HAFE (I 22. 6 745) 3 & X AN TR AT FE (UL 22. 7 %) , (G4
PR R 2 (UL 22. 8 745) s @A/ IR IR T FEE 4 72 Ak 5 (D AT AR 4 64 240
B LB AR AL

AR P 550 04 200 o 8 7R A B B P R R — 2 I L (15% ~30% ) , K%
Ao WBATE 2 A5 7540 o FEIITA P AN PR SR A 20 70 LU 838 SR BB IR M R K A o
B 12% ~16% fEZAET0 H i 0 A PSR A A 29 o — (K 22 -2) o FEf—

G

50—

g e TR
T T T

=
|

0 -
HFE #in es| EOEE R

22 -2 IR A TG PEROR R 7 120075 B K AR R GE b s VRN i 7 20 LE R
SO AR HEZ (B H del Giorgio Al Scarborough,1995)
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RYGerf (AN B BRI ), AT PR A 20 T R 00 20 AR Ak 5 A T R R Y
AR A B 2 58 4 [A] 2P (Sommaruga il Conde ,1997)

S S AN X B FLZ W (UL 6. 5 749 ) S A7 MR A 1] 51, 9] b 200 T 4 AR AR A AR X /N
MREETE X BFART &0 ST A DR 4Kk S L, 30230 1) 20 B 50 R B 2 B
PR FE TR B B , KA R 40T = B 2950 107/mL, 24 /K 037 5 5 K A B4
I 70007 2 A A Tk b P, 40 S 2 10° m/L( Pedros-Alié Fl Guerrero ,1991) .

A B 5 I P A A R AR /N (0.2 ~ 1 pm 0,02 ~ 0. 1 ), FLCHS S B A
T o PRI W R o B SR8 SR AT s SR vh  JORE A7) B s AR, W B R UL L ) 48 T — i
S5 BB — /N Ay (122 - 3) o SR, AERURLA) 6 A /K AR v, B35 240 581 mT A8 LL V7 I 20
PR (O3 B A B A AR — B K (0. 05 ~ 0.35 ), P i Xt JH 9% A 40 02 11 ik
PR (22 -3) (Lind 1 Davalos-Lind, 1991) . Fff 25 21 B (1) 3= B 7F B 287K 4R R M 3k 3] i
15, T UL 7 220 3 0 A i A T, DR D 2 A o v A = it (| 22 -3)
FARKAAIE (1.0 ~3.0 um,0. 05 ~ 0. 38 pm’ ) XF BRI STER AN # it 174 (0 E T 40
AR 08 BT AT RRSZ N 1, 78 J85 51 T 171 ( Pinel-Alloul FT Letarte , 1993 ) FIBLEA 1 1)
TJZ(Cole 45,1993 ) A A&7 TR IF SRR ARG, PR bt a3 6 240 77 1% R %o = 8 3 A )
o RIULHEE (> 1.0 pum) XS0 PE 7 40 R A BT MR AR 5010 K, 33X 1T BB 2 H /N R A0 B 1) A= 4k

100
- 75
=
5
b
o~
(a)
o
=
&
=
o
=
L e o e e e S R T N (b]
100
PR -
= K22 -3 RFEtHERBRZEKAEO ~
E 50 3 m) AN [R] K/ N PR S 3 4
-:g P FIERH AR 5 35 40 AR AR A X T (a) AR
" Wit (b) A=) (o) (4 B 5 0
0 — — YV ey RS A A IS
4567 8910111212 3456 *l@Lmﬂ%‘%/Lale&ﬁﬁ%
B A= S B SRR AR B o) (B Simon,
| - B 1.0-3.0 um 02-1.0um|  1987)
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FREAR (Bird F1 Kalff, 1993 ) , 17 HLAT #5509 B9 /NS 20 T Ak T ARIOIRZS o 40T Pl 2
A — B A AT 5.0 ~ 8.4 pm® (i K AMRSCR B (> 3.0 wm) (Pernthaler 5,
1996) , AT A B 35 10 HE— R A 0 22 =5 50 ~ 100 4%

PRI E A BURTEE E22 a2 K, DL TN RECR P A E TAE AR o el
PIRRRE R TR AR R SR 22,9 45) o SRTTAR M IFFEATIIRAGH A 42 B 3T REZ P R/
IR AR Bk, 17 EL H AR ADO A (LB RS FE AL Bl A= eSO, 6 A N RORG
IEHELLERT o A, H BRIV EIH R M AR A P — R HAR R R AT 2

TS — R AF I T, T 00 200 B AR A AU A 21 T 0, e g M — i A
HE(E22-1), A EHFER A Z BITK R, F BT 50 & (Sabater 4%,
1993 ) i IR 7KK (Basu Al Pick, 1997 ) AR5 5 5% . SR 2K A8 i A i (2
2R a) AN F B EY R Z B IR — . X — L8R E B R I, A
Fe U HH IR S e 2 i, I T T A 15 A 1 A2 B T R B0 i, H e R
BN R ) I — SR , [R]oAT BIFTE 3 I 3 22 ) A SRR, s A o U e B
l HEAARFE PR E 20 B 2 LI A B X 40 S BRSE [N 3R O R (W R 0 32 B SRAE I ]
T B AR AR AR M) , AT TC AT BB A2 58 (DL 2. 6 15 (BRI ) o

22.5 RFWEHNFEMREETF

FEKAEAS R G, 5 A0 TR 2 BEHR AR B 58 A AL I8 K1 R 28 2 (T
22 -4) o PR A9 S RT LU T T A ok, —J7 TR A0 S AR a RS BERY
ARG, 5 — T R A R S TR A A OG (22 -3)

10°

107 <

log( 4 4 iV Aml ™"

1 - 10 - 10¢
log & M (pg L")

P22 -4 317E P 4 RO SRE  XE — B (R NS K A8 b A B IR A fef 6 s

91 ; @ F /RN R ACH T 25 HuIX A 5 O R & KA I W Z X IR A 1A . (7 =0.815n =

35;P <0.01,) (3| H Hardy 4,1986) ,
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®22-3 mMEXMERR 23 B ERKEFHEEFERElog(B) ] EEEME (chla)
BB (TP) MMBEFTENHEXXR(ENTHRAEERNE 1 X, NSKRTAEE,)

T log(B)

r2 n
log( chla) 0.71 % = % 23
log('TP) 0.76 % = = 23
RAERE NS 23
I 0.55 % = 23
LR NS 23
THERE (k) 0.68 % # 23
B NS 23
pH NS 23
PO, T HEAH AL NS 23
TR E —0.62 % * 18
log (R H) -0.47 * 22
log (i Bk R ) NS 23
DOC 0.55 % = 22

%P <0.05; % % P<0.01; % % % P<0.00l,
PERLR I : Currie 1990,

BB GE a

YA -5 17 IR A A B M) P A% B0 O a2 « T U A 4 P ) S R A T 2 A TR AT
PR AR B SIS PRI ) AR B i AR U A2 8l RECE OGS R BRI . IR 5 K AR
o Y R BRI A W R R AT A LR R (£ 22 -3)  (HILZEX WA
IEAREIAWE S, —LE Y C: P L E IR WA IO K 10 1%, A B i ik 25 R 2 O
BRI R i 3 2 20 B AR PTI98 2 4 A PR 19 JE ML 37 ( Fagerbakke 45,
1996) . 7EZEE IRV IE A C: P Hemk C: N FL iy A By i, bR s A ol
NAHL(E 24 -11) . 7ER )2 NS0 i Lk -, Currie (1990 ) WL FI 41 B = B s 2 Ak
Yy (2R3 a) 6] B SR LG 40 B8 3 B 15 i 1] A4 A Sk B IR, sk 26 W 196 20 A W 7 A ok
BEMTE G (222 -3) o MEAR, XTI 4R 3 a Ve B, TP RV ) R fift R 41 B 3 52 11 LAY
BRI 7 258002 A A8 511 ( Currie ,1990) .

AR BRI S AR R ITE R, 75 B 2 AR, (B e 38— 52 TR A A A A A
T SRR SZ W 52 M (1 22 = 5) o Currie (1990 ) 1L At A X6 33€ 426 55048 R & AR AL ERCHE 7 113
TR A S AT IR A AR T (55 C: P EL) B el o 7 BRI, S 3% 200 TR R 0% 70 X
5 A R A PR o 2 TR P T R A e A, B0 PN R R SR Ml A R N, O R e R
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BC: P LT R 20 B A OB Rl A2 BB FBR RO BRI . 24 C: PR Lk — B TR 2 AR
TR K LI, AP0 52 BIRRER ] ( Hessen 2 ,1994)

14550 B B
P P
u \
HH.I"'I. \
u u U, C
H‘H R\H“ A ""fd

K22 -5 AREKET BB (A) B (P) B HABPREE R T (U) XHF WA (B) AT AERZ 0
AR (U AR TR i B Ao ; C AURSMNRIEA L ) (A Currie, 1990)

AT R (AR ) FIGETRAEZS (TP A chla) 245 18] (49 AH 207 1 50 6 W1 ([H R fg
RN, BEURAE DR 2 1 R R A o A T e B BB (%22 -5,1K22 -4) . {2
TR AR ZR a FIAH TR F B ZR 9 B3 07 B ARER (222 - 5) JFAR—(0.29 ~0.76) ,
TSR R I A A 200 1 2 58 DA B3 288 A Wy R R ) sl EE G, 5k ml B IR M 7
T RE S e ) ZK A T 00 T ] 8 208 T 4 W U0 ) R 3 2 AR s/ D 240 T ) 458 24 39 A X A6 g
CAHAZ o TEARE R RWIA T (R 22 - 3) SRR SRR R A R (WU | T
S P TR E RIS 4738 2 1 RR U T R 3 AT DR A K I T R 2 Y B IR AL (19 -3) ¢

F:22-4 g7 US 70 CA MiiA%UIR & L, #iR A E £ (B,10° N 4H/mL) F1
BB (TP,g/L) M43 a(chla,g/L) iR EE (°C) Z 83 REYHESY

R i il PR n
1 log(B) =6.2 +0. 41 log( TP) 0. 56 23
2 log(B) =6.5 +0.29 log( chla) 0.45 23
3 log(B) =5.8 +0.39 log(TP) +0. 021 x i 0.81 23

PERIRJE : Currie, 1990,

®22-5 HARMEE a(chla,mg/m’) MFHMAEEE (B,10° MM/ mL) Z BXRH
E3772 (k&R G R PR EE EEHRECEEANE" )

iR BA P n o A
1 log(B) =5. 445 +0. 630 log( chla) 0.92 23 H A0
2 log(B) =5.911 +0.763 log(chla) ~ 0.90 20 WRAKIKMSCHR
3 log(B) =6.277 +0.569 log(chla)  0.66 13 pHETEA RA
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Tt B A P n oA
4 log(B) =5.835 +0.736 log(chla)  0.79 19 gk
5 log(B) =5.960 +0. 524 log(chla)  0.75 35 WOKANERE
6 log(B) =6.50 +0.29 log( chla) 0.45 23 EEMINEKIHIN
7 log(B) =6. 62 +0. 45 log( chla) 0.55 31 BRMEAR AL T A
8 log(B) =8.83 +0. 58 log( chla) 0. 63 93 AEM By K

@O AT MBS LR BB 4 fip 3745 ftp. icm. csic. es/pub/gasol ,
PEESRIE . 5] A Aizaki %42 ,1981 ; Bird F1 Kalff, 1984 ; Cole 25,1988 ; Basu Fl Pick,1997 ; Bouvy 24,1998 ,

"B

T EYEA DL (DOC) WK BE R WIAZE ATk (2 22 - 6) o INREZR IR R W 64
TR LB T H A AL 5 JCHUE FR i A D HEK PERE R4 14 FHE K 1k
R AT AT MU /D, B RERE IO R i) JOALE Rk X Rl b A HLaR 32 200k A
PR 1 (AP 22 B SCHr iR Rl ) (%622 = 7) o AR, ABLBORE 22 B8 i K 22 O K IX
R R C: P L (&18 —17) A C: N EBHY) DOC, iX Ff K (A ) A3 B 3 B AMIE A
(CanSEEMIRZEM) o NYTR SRR, FE 5 b AT R LA B K8 28 SRR B ) T

5 P, JEHAE ARAR Bl 4t DX

®22-6 FAREEHRBAPABEENHRNEE/ (mgC- L) (XAKS-12)

DOC ¥
i EE<3iAl
S 2% 1~3
BT 3" 2~4
Et=2i3 10% 3~34
B 30% 20 ~ 50

@ DOC LZRIMEVE RIS LRI o
@ DOC EZRAIRYER H AR o
@ DOC FE A M PE Y 5 S A BB
YERIUR B E Thurman, 1985,

©  WNASERH AT A AR A YL A BIOK A PRI R E XA MBI B Sk A R i
A, SRS R G AR AT S TCRT, iRl A DU T A IR PE R DL
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®22-7 —EEFHRBAZSHREHENGRS SEANAIGRNE S8 [ BUEE/NUE R —
PEHEAT T ST R AT AT BEAS 2 100 75, (R TR iR /K K A v B PR B 5 R A o B
JEHIRAE G 7 BRI e 765 5 04 S i A 107 , 3o 79 1 180 DA 90 S e WA 81 ) A LB AR A 20 o BB B 57
(JEEFRI ) (2% 180 2 BN B A AN IR A (6 — N Rp 9] o 0T S A L e () A X ] 4 R o R 2
Fb o O ZEE S M E S B E IR D SUE RS bl |

et (R1341:30 I (0 15/ 25 &5 SO i
WA Opy ey OO e b
P

eRiiZicLY] 59 19 65 - 96 88

[IEEREES 2 18 2 6 - 5

KEIHE) 7 39 2 3 0 5

/N 68 76 69 9 96 98
SR

TR - 11 15 90 4

KM - - 10 1 0 0

/N 11 25 91 4 2
SRR E/m 14 6 6 1 59 12
BEFRIRE WEF g R SEFR ES b HER

PR JE : Galat, 1986

A BAREENBREETREE

A AT B ( dissolved organic carbon, DOC) ZZ R LG MRS, Hirb 50% DL I
SRR I BT R R JE SRR AN o HLRR , A e TR AR . TR A AR 23 U ply v MR A —
BEAHXS I B BN A I, LA K REBRAE WU AR 4 o A B R | 2 WA SR TR
FE JAI T 7K i 1 A9 REIR DOC Al Wik —JORAR B A (> > 40 4F) By #A7AE
I - K LAY DOC, X FHR A HLYI B T KA AR, AE RIS BIIE A 5 75— 2R B0 |
HHREWAIR DOC, X 2E DOC J&k H Tk il R HESR R, 76 i it 1 I Bt R 7
AR AW (Schiff 55,1997) o AFRAUARY 138 - 7K 5 A A 2980 AR B R W A 4
EARAEY A 2R G, X e B S R LI — DB . BT DOC JE S AL
/NI TS VAR 2 IR M — LU A A S 1, Bk A TAEMI T o BIr s Pl
IR B IR 2R A 265 H  UET 8 SRR B A 37 7 AR A B B R 2 A S

KT DOC HYLH RS HX AR W Al 4R A5 P 1 5 B P 58 i 20, I DOC i1k 5 W B0
PR, Tl HHZH ilade 22 B IS 18] 025 18] AR A2 o i DOC 21 0 A sl A= W ARG A R A B
SE o T BRI B 750k BN W G B A A A TR B A i 5 280 B0 45 R A ELHE DL LU

DOC F1 POC fYZH 73 (Jr 45 25 22 MU MR i 53 413 A6 20 Bl 240 I 35 T 9 ) ) A — 5
FERE_BHR AT Ry S SR AN BRI T o S OMR S W RS A o 0 1A LA 53 0 R AR 7 ot
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HEARAPI T, 3 LeW) itk by LAa IR sCRE IR 0 7 A o Aeiead b, 8 SR Bt 23 R
T S (Moran £ Zepp,1997)

A DU IS A AR )t 28R T P 3 A T A I A ) IS 940 3 e A B e i oA
HATTE U, B A RO B KBRS BRI AR SR A HLIR T 7= A (9 20 TR A= P i (3R 22 - 85 del
Giorgio F1 Cole,1998) ,

F22-8 AT ABAABEERNERE (BURE,BCE) Tl (X %k 22 -3)

K PR/ %
—NJEEFE ST DOC 4~5
WM DOC 3 ~46
65 7 L A3 1 DOC (3 ) 31
R R DOC 10
HEAKAE Y H ALK 5 (Spartina) ) POC 10
HEKA AT 0B (Juncus ) 7 1) POC 2.5
H AR EIE I POC 9
IFFAEYI Y POC 14 ~24
FRIFEYIY POC 58
HEARFEH) & L ( Carex) FIARBTLTAER 29
HEL(Carex) B ARTTLFAER MM NH, 54
SIS BLAR IR IK KR SCRR) 31 ~75

BIHFKE 5] H Pomeroy Il Wiebe 1988 ; Tranvik £l Hofle 1987 ;del Giogio £ Cole,1998

FHA FRY B AR 04 R CRA IR R 2257 (£ 22 - 8) , A R LR TR+ 5
THABBRAS ARV, ERBEREZA Y C: N R C: P IS, 7855 1o
A—FPRAEIPETCHLE SR, C: N Feal C: P R e FAIG, {75 58 22 J5ORANBEFI AT B9 POC 5
DOC A3 0T IR e AR SOR P 5 o A0 P8 A KRR B V7 W AT 0 A 7= 1 b T T
i, DU EAT AR C 2 N HEAn €0 P RO R B i B9 (25 38 0 T (del Giorgio Al Cole,
1998) ,

A W B AX5T h SN IR B AR A TR A Y LE 3R
AR L T R 2 A3 ) WO AT BB , HErh 2ok A R DOC, iy

@  DOC FYHte Fl BTt AW AP AR BB, X PR R P2 R0 S R R AR T 2 AR KR Ak
BRS A75 KA HE A KR BEAT ISIE R , AU 0T o A2 002 , 3 K A o ) 4 T e &8 R T K T
DOC FGE 5 L Ak BRI =58 PGERTA , B S5 e Al A Bom e A o8 P i =S T e, v 1 T Hizok ik
I KA R R K U, 32 Bl B\ 2 ( Palmstrom 45 ,1988)
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TRk BT o SRR AT 23 fig A HLA I i A DAREEAR B 20 T3 N D6 & 5P 2 L
(P:R) (3R 8 =5) o et LAV AR B 58 T 52 75 FR WA ) B2 P R ORI T 1 (del
Giorgio Fl Peters, 1993 ) . =5 J& 58 J5T 71 )R a5 TH DG M v A A 5 IR W B /K PR LA K i
BN A FRI AL P B, S b e A B A A 5 4 AN Sy, IS B 1R
JEE DU 5 g Mg S0 ) 9] O R O (36 22 = 75 Bergstrom il Jansson ,2000) o 78 LK A= FE ) A1
HOAE ) 7 LS T BRI SRS TR A HLY K A T AT (3R 22 - 75 Coveney
il Wetzel ,1995) o BB QI , —KFR 3K HAEBE R 4F IR DOC # A %t K AR G A 4
I — 2L oA UM, O TE R ER e T 2 A IR VR T 2R 88 TS K
] A HAA AR/ N353 A DOC BEGE K A= A= Wy R, (E 78 P2 Ui AFL ) A RS ARG
R BT & AN S S R R L DOC A L, 3 SE AR DOC AT5AR 5 AR K L i

XFVFZAMEA N BT BA B R TP 5 — AR J2, DOC 3 B 14> T 45 - A
C:NMEL C: P ILEZE, WU A2 T HE A HL T 7K RIAF 4 R 45 9 i Bl DOC /Y C = N HL I
C: PLHLH AN Tt E i) =15 2 .

TR IR P00 SN HLAI G A P REE O R IVE 2 T 58 rh i SR, AR A AL
WX P 200 TR A ) R AR Y DTRR 22O XA R T DA B T T v AT T ) AR )
B LU E TR RE R (22 - 6) o A, 76 PN Bl ZK A HhOUL S 31 0 200 T 2E ) o e e A
Yt iy L L R 2, 3% 5 IR b AN A LB S it oAb 58 T N TR A LK
it A7 AU AR (Simon 55,1992) o AT, 7855 8 77 WA v UL 3] 55 75 20 17 1) 7 5 A=
i Lo R0 TR 1Y, 3 2R WP A 1 0 B 12 55 0K 2 /D A3 i R IR T I S A AL AN
Y H R 2 1 JEC AT 40 R 2 11 (de Giorgio Fll Gasol ,1995)

5
& 3
. O i

o R ML B
oW
L ]

-l .
0 A e 3 N
T I I ] I
] 100 200 300 4060 500 600 00

i@ g L
E 22 -6 FEEIERES (RIS Y R) ETHRIRKFNETE R G, 4N A HLER
(Bact. C) 5VRIFHE YA ALK ( Phyto. C) AEXT F 24P ( A Simon 55, 1982)
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|22.7 | mpem 4 8 RATRGTR

iR AT

I R ) 1 S22 P 4 B A e R O R R (3R 22 - 4) IR X A0 R Y A A B
SR (White 55 ,1991) o S50 2 0 58 f 52 UE I, v T AT 4 s A0 30 188, DAL T 23 388 A7 AL
Wy E PR RE o (ELITIA 8] A A5 2 B A0 B2 15 A R W3 ) A Ak, DR H 7 o e B2 AR
RS 1 A ey A A 7K P 2 o B2 ) A R, S 5 7 TR AR SR A PR IR 7 1 P 9 45 2R
(%22 -3) . HEBRABIKIITAR B LLHOKBIAEFRE L5 (89 - 1), 1 B A5 3 250t
38 P RIT T 24 17 £14 200 T BT e A KA T, SR X K W A 5 o B 2 T JEE 9 55—
fERE . 38, e A R M X AR KR R VF 22 32 2= S0 (4 D A7 A B[R] A2 4k, IR s )
oAy MRS

22.6 WEFEMFERE B RIZF

TR T ARG 554 B 4 T A 2 o U A o R A 3 R 9 A W 1) = B RR 95 45
FR R AR E AT T, AN (8] SCHR AP L AN R — 2, DR RE A 45 SRAEAE A AN R 28 R
JE BT SERRIAS B o AR AR e A Py e R AR T AR AR R A IA b, B A
(MHERER a) MG F B2 LR (8] RUEE |- 87 Hh AR DG (36 22 - 5) R B, BE IR A4 AT A
PR 220 T 2 B 08— E R TR 1 R B A 7 S AR B R m] R AT A — A B R
S8, DR 0 < B AR AR P A L DGR A s (LA T A 5 I R R e Y R B 205K a
AR T e, 2R 3R a JEBEIR AT AUHIME A — DR bR . 5T — 1 A B Y
Sanders % (1992) ARy, FESEE FRK AR EATEE ] (WDt ) X0 15 240 B F 2 SO 2L
TR AT VIR0 B B2 A R Y R B IR B B IR PR P O B 2 (122 -6)

Gasol 45 (1995 ) 1 R B AE BHIRAY i A FHEAR 22 LA RO G I0T0 o, oEe 3 10 2 i A
UnEA—HA T o A, BN R B IR A AT AR L R B — i B SP Z2 AF AR Ak, T
WA MR E SRR R 1 ~2 DR, ik, 52 WAML,
O B ZE TR A S WA P A RO RS W (L 2.6 745) o

LATEIFAE ) o RERE ) B W BRI T R T, I U R RV B 27 52 78 7 DI IR B
FR5iR ZUBIR ) , 100 i AR ) PO A £ A s AN A0 26l A e B AR R R . H
FIAS 557 57 240 T 1) R o DR 38 3 o 2 e/ 0 D DR 2y 7 A 4 P R 1 9K 20 T 400 A e 5
I EIFAEAT E . Psenner I Sommaruga (1992) fYRF5E 46 i, FATHEHIAN T 174
RE PR , PR I 25 RS (RGN RITR SEIR]) X RTTE 58 A EE 2 (UL 2.6 1Y) .

22.7 RFMEETFEARKMALETEH

SRS BIAT 20 B A 01 B DU SE AR AFAE AN E 1, (08 2207 LR W], LR BT U n] 245
PR ZUAS P B4 2R 8 ] 240 T A ™ 0 8 i o 288 A R AR ) ™ 4 R g v (R
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22 -9;Cole %,1988) , 7EM—ZR G (B /NIEBEVE L) , B3R ol AR M Z 1 AR AR BN,
ME A RGO 2 U, PR G 75 B 47 45 958 52 56 5K 56 iF ( Psenner 1 Sommaruga,
1992) .

®22-9 EEFMRRAZEARFARESE(BP,gC L' -d7") HAEEE(A,10°)
gR/L) R EY Y E (chla, pg/L) FURE (°C) ZEHIX F

i ig (. P n B
1 log(BP) =0.89 +1.22log( A) 0.68 700 WK R
2 log(BP) =0.95+0.81log( A) 0.21 275 oK
3 log(BP) =0.71+1.12log( A) 0.77 207 WP
4 log(BP) =0.52+0.52log( A ) +0.41 x jEJE 0.37 275 ok
5 log(BP) =0.90 +0. 49 log( chla) 0.20 219 ok

ORI : 51 0 White 47,1991,

FESFRANTE P BTN D5 T LC A T SRR I S T — S AT 4 ) LI 2 R
(F£22-9), B, £#P AT 23 HRPRERAK(0.81 ~1.22) , LA HAEKE RS
rPV 2 TR S A i R KD R — B, U R R B 20 B 7 e AN B R R A A
AR o LU IR AR A P 20 17 3 B ™ i 22 [ I R L e b s 2 (nge 22 -9 h
WIRE 2 R 3) o FEPRS AR SR VR R AR W o A T 45 A MLRR R 98 52 )
JoE, A [ s R TR ) BB R b v S Bh AN, TR PR, SR K X T T
R AR T AT ] e St A LR RIS R i R s A AR AR A, i — 20 554k T
PR PRI G0 e s e A ) i (chla) 55 4058 7™ d 22 ] B 2R

A JFA SN YR A B Sk B AR R Y AR E ) B Y 4 R (Simek S
1999) , HETTEX A1 O A T 5t B M UEYE , JL45 52 22s T 41 i K/ N A Fl o 24 i, OF
FEAR T 20 M 1 A5 4 38 ( Pernthaler 55,1996 ) , ¥EPEMEPCEAEAN MR R i K AR AR 2R
FEREWE ALAE 0] L 15 23 SR8 ) 0 A7 15 38 5 A8, B3 38 30 A 18 0 240 R R /) ok 14 T 0 b vk
(Pernthaler 55,1997 ) o AR /N AH BEAE R — A FEARRLT-E DB BT AR K 218, L
R A3 Ak T ARARARAS ( Bird F1 Kalff,1993)

Rk

20T~ AR X8 A AR B TR RS R B TS A, 3R 22 -5 PRYMIRARRR( < <) 7l
AR B IX — 5o 20 BRTRE o P U REL P B 14 B Bt B 38 SRS T R (22 - 6) 3 i3t
T B R BE R B ITE T, S0 G LT A QO P O P A S 2/ N o0 40 T
F8 BN A P B A I R AR T8 bR A T Bt o B e ) A 0 ) DR G
(White 25,1991 ) o oAt bt ihd AR 7 1 MNP R 8 B 40 1 =2 B 3 i i 2, B 2
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220 wa |

] BEF % ( Lind 45,1997 ; Cimbleris £ Kalff,1998 ; Sommaruga F11 Robarts,1997) . Kt , A%
PR T B85 Y2 73 40 B 7 o B S 14 DA Bt K A e s il 2 ) ) 98 VR, TR 78 TR AR B
9 A B A A 20 TR AR FH AR XS /0N o SRIT, T SRR v i) 240 7T 7 62 4 e A T L e TR
Py A P i T B 38 R AT 5, R G AN T B AR E RN S RIS E SRR
LAY AN, KT VR UKL ) 2 PR TR, DT (6 45 8 43 OB 0 = IS, 7E A
G2 R IR A KA v, DA v 8 20 TR 2 RE AR B A R AR T TR, K
KA i A0 TR B A R AR ) A T T ) B R IR R S BRI AR G . R AR ) b i B
HATEIRZ , IFFR I LU I 20 78 B =5 9 £F 7 3 3% ( Theil-Neilsen Fl Spndergaard, 1999 ) .
I R AL S RN TR 1 e A R (161 22 - 7) AT 7 1 AR BUAE Y b vh B R ok i 50k A
TR A HLUA

AL A5 AR N ) S SR A0 TR 10 B AR 7 i AR AR AR O, N B 3R K i 2 KR SR
AP IR E] 10% , B S ZEE IR TH K RGN 50% ~60% (Cole 55 ,1988) o XA /34T
LA 3k 40 B/ WA ) A i RS BRI (18 22 -6)

1 1 P TP HEE ALCPMTT!

TP H 00, 138 A UCPMT

20 100 400 3
P it 32 7 B B Y

P22 -7 BRI (B B D A R 0 X 2 m R PRI R A 7

AR A 7k RTS0[0 « 200 ) 0 A 7 kA0 B0 A 7 705 B 400 ) 0 I o ) T 2 25

CPMA) % 1 (51 A Giide,1990)

22.8 J®xEH

o BE (B T2 6, R T i R 00E BT RO B 28 SRR WY, PR R B v 1 7
WURLAE 107 ~ 10"~/ mL( [ 22 -8 ; Bergh % ,1989) , 43 8 WURLAR /N AR <70 nm)
AU /N3 F 100 nm ( Maranger 1 Bird ,1995) , AUA JLAMIR K AKAR AT T 96 1524 72 K
SR E , 95 B A 77 1 3 1 Y L Ry B KA T KA 107 ~ 10° A~ 50kE ( Weinbauer 1 Hofle,
1998) , A IF WA Y) (femtoplankton ; <0. 2 wm) AR 795 4% ( virioplankton ) 41 4318 i
TR A i A e ( 40 ) A PR AR BB R I R AR I N TERE . E AL R, 78
TR A Z15 HL PR B R 10% ~ 20% 1) 5737 40 14 % % ( Cottrell A Suttle,1995) .
P — 00 ) 2 S b2 b 20 TR O B S o AT TR S R N S 7R A K R e i
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BOETR 8% ~42% AEDRARMI T2, i T B Z M &, AR 3 240 T8 2 o 28 25 BR i o
AR R BIE T AR A SRR T, 3 02 ) 14 BB = A A A 7 R S A T R AL T 58
42 V4 (Weinbauer Fil Hofle,1998) , JCABBFFE 3R W], 76 22 Ge ) 9 JRUBE b, 5 i 3 difp 4t 7R =
JERY T2 RIS IR LA A AN VR AT FE , A2 24 ( Pedros-Alis 25,2000) , A — i
TR, BORTE I 2 B SR A AR RS i AR SR ) iz R (B TR E i 2 RUBE I, 22
Yo BRI L, FREAMEREA KRN FE T, 16 2 5 20kl S 41 B 41 b DOC ¥ BRI, i
X2 DOC B HABAR B FEB A, DT 20 BETRE 7 1) A M2 B AR 5200 ( Fuhrman ,1999)

10°
{|o mx ]
1 & K
10
B 1071
t
2
g ]
£ 100
E
107 o Tog( 5 ) =0.904+0.99 log( &1 18)
o ¥=0.64; n=176
: L
10° —_— ,

1 10° 1ot S 11[1’
SRR mL )

B 22 -8 WRAKFGHASTFRRE AR FEM XA BLRETHREN LR R R, TE,

TERACHIIA X Fh [ E K B B TAE— 8 Fa BN AR, 78 X B AR TS B N R i )

BT sk BB AR BR324 a5 (UL 2. 8 7)o 1 (51 H Maranger F1 Bird,1995)

R GV PR T Y T B R ARG, — R 5 F R LA P = 1 R g, S &illE
BN B B TR KR R 3500 BB iR A R (18122 - 8) o e B F B A4
Fa W SBERANE B N ORI T A EER R (IEAHE) (Maranger 1 Bird,1995)
SR, HLBE i B 1 B A R FE R R AN TE R . RN ERE I, e W
I3 o 75 = B R AR Al b At PRV FH I R R R4 7 Rl e BB R 22 ()
AN 200 o B S TR PR M 4 A (RS ) A = B TRVRE I b A 0 R i 2

22.9 HEYWM

KA , AT — BN 53 37 40 3 A A HLY 23 Ak b 09 B2 200 2 A I AR ( Kuznetsov,
1970) , L 5B RIIE R ok B TCHLE IR H T A A S R By 2 1T B0 9 A ™, T W0 42 A
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PR R A AR RGO A o Hh T 2 T S RE B T A o, DR TR AR
YA RIURA HLY (POM) B E 2L 98 & 0 AT T ATV P A ML (DOM) 75 555 57 18]
TH A BE A, Ph G ARG 7 T 20 B S 8 SR I TP AR 2 PR A I

20T T RE R T S ) AT T A S ) B L RE ORI, O 28 th S5 R RE A 1) B
R R, LIRS T AR AT A TR 20 40 8 14 K B I A 2 AT i @
SR R S R FIRE B Sl T 3, S e 20 B AR DA A T RIRR B FR 9, —F AR I
T2 BYE IR YT (Jones ,1992) o METW) I B4 1 BE R, S % 400 A 1407 B2k T 244 2 W0 92
e DR RDRE I P 0 T e A ORI sl il i LRGSR G A L . 2R
XK A AR AR B AR A 2 LR TR Bl 20 AFSRAMKEE TR EOR 19 & e AR5 Y
(K22-9),

[ Wi 4 P

Wit it e A " LE
rn {
Tt ’

P R L
§ feahtl
sl
I
AT B Wt TE R
: FEM
{ il L BT
it
% | ks A
‘gxh#ﬂﬁﬁﬁﬁ N
axmmm 1 F
iFirEY S Al
+ . - |i
e i i . B e |
| !
L ] L i T
- WilEE AL HEDOM =

K122 -9 GEW Mt ORI T ) SE50TRIFE Y | WaE ORAIZ 1) B9 2R
R LA/ 1 R B ) X R e i B W RE AT AU, 300 B J RIS R A I 2 3 i T AT
PRI (B Rty ) o SEERFNET SRR WA B 7 ], AR Sk e dE Y . W AN PRI 1Y
DOM 3 i3t K 15 A [ 20 43 R sl ity AS (] et 72 (RN, 35 s, A M A  BLBOMR &) 13 84 58 | (K
| Weisse £l Stockner,1993)

AR A ML e A A B A, DR 7 R TR 20 2 A PRI R 2, A AL

O KIGYAY2ERAEAR A XA VOR HA IS T W AR S0 0, 2 RIS QI8 T
VEW 7 B B 5E FH ( Kuznetsov , 1970)
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Y1) S 0 T 5 AL SR 00 ] R FME e T 2/ DA DL 2450 i T A 2 5 A B 200 TR
DA T A TR o . 7 R S AR AR T A RIS i A B T A e ) A K% ( BCE
of, BGE) F& a2 7F 50% 2247, {5 24 240 1 1 FHB JE 1 i A 400 7= W i, 6 AR T i 3k 60% ~
T5% (22 -8) o FERXFIGEOLT , 22/ — 22018 ) Sl ™ 5t ] 58k 40 R 0 IR, - i
JE B AL BN S B SR R AR, T 15 JE 5L 78 SR D i K A e ol e R VR 1 VS 400 o o 22, %
AR Z LA A 73 5 (3R 22 -85 del Giorgio Al Cole,1998) ,

RAFHERA B G A (A K ) SR AT DA IE B b P A 40 B8 76 24 0 op i B B Ay, {HL R
FESCIG S, YA L0 2 20 TR 1 5 Ak SR AR SR AR B2 4% (del Giorgio FlT Cole,1998) . Pt
oy BFAMIF I ISR — AR 1% R X R — AN R WIS 138 A R AR AT
2 RABCR R IR, AR B P AR & 005 B R XM B AT IR Ak
AR RIOCCHRAE . ASER I AR Rk B B AR AE 2 ~ 5 A%, BT R AR - R 46 R 7
X B AE RO A BRI . S, R e 200 T 7 AL A 3R R Bl 2 A T A S A
TR A A i Y o SRS S R A RIS AR TR] , X —[R) E E AN AE

WEBEE

SR Y SCHRAS H 3 U 200 T 1 B SR o 2 I A sh i, o SO DL S SR A OK HE R 1
(heterotrophic nanoflagellates, HNF ) & 3= ( Weisse £l Miiller, 1990 ) ., HNF % K i % A~ i
12 wm ( UL5F5 23 2 5 Weisse Fi1 Miiller,1990) , HAEAL AR F-24 4 30% (5 FI1E 10% ~53% ;
Nagata, 1988) . A7 2= H B F HERY RS KR B0/NEF B e (HE TP 2B E BRI 4
BT HNF (22 -9) 3% 2850 A PR gl /NS B2 i sl 1) (< 200 pum ) B B /N AY
SN, B RANFIE S (> 200 wm) QS MK SR . A7 8L R B R PR A 26T
DL B AL A

A AKX AN TR 3 PERCRARMC, A R IR PR HEE R 1.5 nl ™" - AT -
h ™"y 2ot 0 PR BUR BE (Fukami 45, 1991) , K AU K % A9 ik 98 (4 B 75 57 K (100 ~ 3 000
pL™ e AT - hT; Poeter %,1983) o B/ I AN BB 2 R BT TR % 1 i i
A e FEAEHT(Vaqué Fl Pace 1992) , KAVEAZE R F- 5 0, BETE— K N EE AN
TR K I — i, (EL R A 40 T 5 HNF () HR IR B R e, X — B 5 R I, R 1 26
B B TR 25 B HNF B AR 0T ( Gasol 45,1995)

A S TR KT H AR B BB 7K A AL B /N 10 ~ 100 AT, {H B A 38 %
PR, R DA SRS FR WA A ) b 2 A R ERAR WG o 7R B 3 ) (R a4
), SR GOKHE T HF- 24 ] L BR 2 50% B94F B 40 18 i o AR il R H R R Y
LF AT Z MK AE R (1 ~ 10 pL™" « AMAT - h™h)  FERCAS b 72 Pl 3 i B 10 ~
125 HNF - mL™" - h™' ( Weisse F1 Miiller, 1990 ) , #k il < 5 40 B ( Simek F1 Straskrabova,
1992) , {HA FRIGIESE R BT, s AN &, 5476 SR i A 4 Ot i i Ak
Y HNFs BH0E #5487 SR 4058 (9 4004 58 B2 ( Simek 45,1995) .

IKA R GEN RG] ) I AR B ) ~F 8 e B 2= 2 Ak, T EL A 00 7 HLX 400 T 0 4 L 5
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W, T T 2 B ) B HR O ik, 0 AR B A R AR AL (181 22 - 10) o Sanders 4§
(1989) ZE5 7 M i i, B4 B 11 AR B B AR 2R 09 « 4 B P 2 3 L-F- BBV Bk 100%
AT (1822 - 11)

N
2 3] L] 22
200 - ¥ =
*
150
-
B
A O o o i e i i
-

*
50—
| ; K.
I FL-M M FI} FL-B (h]

W ik

BE22 -10  JFA S8 B 2 TR Al P B k1) T 35 1 0 20 1 A 2 1 [ R Kk R 2 SC gk v o e A P A
FABUT B2k LBl 4 ; FL - M GO0 ML (YLt R AT ) 5 M S bR 12 10 4 B 5
FD i S8 AR R ; FL - B ol PRI AR ; D 2B bR, B AR TMEWRE(N) . HA-ErH
BRI E, S PRIEE B 1) 25% o BRilom ol (&) Fh, T LB 55 T8 B
(B H Vaqué %5 ,1994)

= H e

1 log ¥ el sE)=—0,13+0.96 log( 4 1= %)
1 #=0.58; n=98

Hrfr !

0.1+

[T T
0.01 0.1 1 1C

g
P22 — 11 PROKHREFE A B it (LR SHEE B Al s A (RO R ) Z [l S R [ B R
1oL YRR SEER IR i Jr B (AP ) o 8 IR s e 1 7 5 A 1 2 1) ) 400 O Ay, = A
IR 7 e MR A 7 R AR BT | (20 Sanders 25,1989)
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1 10 AR TR i U R IR RE G B At k1 i A sl A Ay AR TR i A TR
B BV AE DT T RIS, tid /s 1 BE R B SR S O . A7 e A7 2R i
b5 HNFs XA R HE R /A W ERAREHR (K22 -12) , BFZ2H ORI
B IRAESEE FRWNA R H 2 IR AR W iR DU SRR, R I v RE R AN RO BT
PR (Bird H1 Kalff, 1987 ; Berninger 45,1992 ) o X SEAMp 4 —Fh LA L& 5777 20, BIIT
TH BN E IR A=Y (mixotrophs ) o 2L LUBURLH) b £ BOHENE 5 F7 A= ) BRAEAT W 22 W)
(phagotrophs ) o ¥4l A= ) i — i K A7 Ik 36 2K ) 77 7 175 Bl 22 1 2 (microbial loop) (]
22 -9) RER IR SR N A A, IF 0B SR RS R o il A B Sk 4T B IR
REAE A 2 PR BEAT A AR, T A o 1 e ey (151 21 - 7, Sanders , 1991)
TS5 375 AT ) 5 TR AR TR L

9H

L L
Lh da W b = o

0 50 100 ] 50 1040 ] 50 10G
FER R g {ERER - H ST RS- H ST
22 - 12 TR T B B2 7 A SRS /2 2300 TR = 30 ha, K IRE =8. 5 m) KR
U 4 75 £ X A £ 0 BA T CR: FR 5 5045 CIL 7 6 L5 INF ; 53 96 90K HEE 5 MIX
NP FeU K R L. RS2 B4 P OB R Tk ] (BCF Stockner F1 Porter, 1988)

S 7 A 1R TR T 0 AL 14 B I T 1 DA Sl ) R e K, BV LR A i 5 9
[ {5 TR GO SN B JE B £ W B (S D) S Bk s 0 1), Bk R 2R ) 38 (Azam
55,1983) o SUEYIINERLG TR BRI EY) , 2 RBNFE s L EeRS R e i e
rhTE (15122 -9) o

RN P HBEER BN

WA IVF Z AT IR X R B Y MR R J5 T 22 A A, BT 45 R L TiAE Y 22
A2 N TR T R R A IR, /Ny HINFs BER Y HNFs $i0fr, K
i) HNFs SCPEARRFIEI/INA — B 27 Rl Lo 48 sz 5 (L35 23 &) o i T8z g
) (LR H A K o RCRU i /N ) BN R A= 252445 B2, LUBCR A IR ] 18] B A 15

O SRR B AL R AR TR T RS T 0 0k MU RS A 0 F1 AR o (LS
SV B ST i — LSBT 95 4 T Peceos-Ali , 1994)

@ HTHE BUE BRI DY AT A, SECH I VS AL R E . R T EA
HE19 2210 148 B PRI A 02, K HOAE 6 PR TR FCEAT 5% 1 Pomeroy il Wiebe,1988) .
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L F AR AR Y A SRR BT (1B 2 - 2) (AR SE 1 & SR 2D AR B e T R ok
W A= P A7 AE S BRI 2 A ML 1 s A AR B I rh e e T sl ) et Ak T AR
TRk, TESEEFRARGD UMK a TR 2 ~5 pg/L B, AURIFEY LU R A H
MRS UL (K 22 —-6) T B R AP ( AFRAEY + R3EY) WL s R4
i #(del Giorgio Fl Gasol 1995 ) , [ HAFFE 5 AT 142 th AN EA HLAE R IR YR A s
WA, TR R S, Vi Uk 78 Rk 1Y DOC 7R 3UE Wy g B 3 b 5 A 3 ( Bergstrom FI
Jansson,2000) . JEFE BT LT 6 ARCHRRT A 77 S 3 R RRAE , 6 S G 4 AR5 5
BT, W ST R B DOC XS 5 8 1 W BTER -+ 43 1. 2% ( Cole 45,2000) . i%5 W]
(B35 FRIA AR IK X FZ SR A SN AT ML AH 25 D — 8 LU AT 3 9 A 7™ 07 i A 77 Ui
WA I (24 -17)

MABE B ) B SRR Bk R, B AR UE IR TE IR A S RS IR AR
BT, BRARA R L A8 %) 4 TR B YR L4 AT 1) 4 0 2 A £ 1 R R B £ M A A 2 (Wiylie I
Currie, 1991) , BRI Ry 40 ) Hh 2578 S AT 2 PR WP I 3o U RE S 400 % o 46 m) i U, o ) BT 0y
BRI BN 2 TR RE B A A% 32 IR T IR 20 A T A A A R AR T R A R A R R
R, B RE AP ) HAH & AL ROR AT 2 25% ~ 50% |, T 5 5 SR ) HAb i £
HIR AR AR ) L s, WD LF- A A e LA B SR Nt PR 56 8 .
B A4 T8 21 HNFs A%% AR 30% R 50% , $K 5 HNFs B8 45 B B AN J& Hofl HNFs 1z
P, IS AAEXA 3 WEWEE BB BRI L 12% FURBSF-E Sh ) 2000 6% 40 T
eI AN, A JLF- A 4 TR fE fat K38 5o PP I 11 451 2% 45 ( Pomeroy I Wiebe 1988 ) , 7Ef#(/E
YFRh 3 ~ 5 Gt S S oA L AR S, 3R K D i e e e R B ORI I )
Yy, BENK AV Sh W e % B B IR sh W it 28 . U Y 240 TRtk R B TR R BB T Ui 3l )
— BRI AR T S, A T e A X T XL A TR A Sk I i S M ) 2 T
FIFH(Wylie #1 Currie, 1991) o X AR — L HE L ALK R S8 A DT AN b v H
I AT e o TEX LA R Ge T, UB P B i &)y Ho 4K 3 2R ] DT 37K o i 2L
iy E AN B (R AR BRI K O VT U . KRB IC B HE sh 9 L) vl B %
A 7 T R T SR, DRI 2 DA B A5 2 B0 nT R g 1 ( DL 25. 2 745 ; Jénasson, 1972)
IXLEAE ) SR LA ALY b B PR A R T LA E SRR A B T R
TCHHESh AN (82X 20 T RE = AT, R T AT A T f2E P 26 (Meyer ,1990)

MK BRI ) SOR A AT TC A 30 ) 1 i R 1 e 7 R/ INE s I Y
FEAE P A0 S5k P AR A IR 2 B R R AT AL , AR T 1D H AT i = A A5 AR Y SCHR o
IR PG IR B TCAILE TR AR AR VT W AR 25 W ) A = vh e 25 SCBEVE D, R e X SRR T
AT EYEE TR A2 (K22 -9) .

TERE 5 BRI FE (AR TR o AR 40 B A S RPN PR A e o L, (EL ) 2
SRR bR AR E A E SR AL . AR A R ) LR S — A3, R DG )E
HE SR Y PR P E B AR H] (Nakano ,1994) o 7Rt FRH B 5d A R R H W) 904
7K B R P R B AR R ORI
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FURIT, AU 40 451 2% 23, 0 ELX A 8 IR 9 E 41 e 3 O TR il 2 o s may v
AR A DR DL 58— DT PR R G412 3 A O I T IR SRR 2 B b AR
Xt BN Z2 B[R] I SE 1 3 T 4 T A e RO R (18] 22 - 11) RO SEBR T ST 45 R LU 8K
R AR R R A BRI AR B EEBURINER . 1 12 ~24 h BSR40 7 e A
RAEFFER —EORR D, ARG, A0 PR = BRI A= 4 i 1 2 15 R D 3 £ A
S5 T 4 A AR R R Z A1 B Bk 25 A ( Psenner 1 Sommaruga, 1992) o K AERHEZAT]
A F AL HE 22 0 IR TR UG 3 A0 R 258 95 S G A 7 R L T AN 2 00 S B M LA Y 4%
PSRRI B o ANSERR, BT v B AV S5 A T 20 PRI AR M AR R 2
T NP B M AR U Al ORI R S B R, O R A TR
REHEANTE

A 22.10 FE54H

TR A=) ) SR IR AR AR IE I O T 7% 2 A, AN 200, HE @A COL S 4R
) [ 95 ZEOE AR S 2 (3 22 - 10) , PIRG4S Hh BRAE K AR s LR W) 9
JCRBRZIRH . DA B @M 5E RO ROR, AR B AR AR B, L 5 T 4 R
It , A DOR O AR PR SR G o (IR AN R E R SRR REIR, W A RTEAR S iR &
WRABITR)Z , PN BB Sl AR LA W) A A2 KR BT

£2-10 —ERFAGHEERE (FSENBFRAENTEHRTIRAIBFAL)

SN | TEASHFE
ekl

B 401 ( Chromatiaceae F1 Ectothiorhodospiraceae )

Amoebobacter(2) B I AL (W BR TR 5 A has i

Chromatium(11) AT B SN B

Lamprocystis(1) RERIE S IIIEAR ;A Dhas it

Thiocapsa(2) INERTE

Thiopedia (1) JRHES (4 /NER TR 5 A PR i

Ectothiorhodospira(4) IINSEREAR TR 5 B P AN A7 5 — 2 176 AR A
[N RIS ME L

AEFR 40 ( Rhodospirillaceae )
Rhodopseudomonas(8) S N T )

O Y EYA T EA R R R XE LLITEAS 4, B A0 5 T 5 1) S5 B ) b — A 3 R & A i R
[ (Frost 45:,1988) .,
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4 TEHFIE
Rhodospirillum(6) KT/ INBER B
LR TE
WA ( Chlorobiaceae )
Chlorobium(5) AN REYN)
Pelodictyon(3) FFERTSEIRG , A LT L — A =2 A7 Dh2s 1t
W4T 4014 ( Chloroflexaceae)
Chloroflexus(2) Z ALY TN, 22 ARAKAEE FT 35 100 pm
Oscillochloris(1) KT 3K 2 500 wm (R ZZARIK A Ph s i
BOREA U : Madigan, 1988,
BRGNS O 5 W5 e — B I A% A W) A0 L, BE S5 K DG R L Ak 8 mT A1 HT Y Ak 2

JEAS AR B HA I A AT 22 5] o SeBr b T A i WO B i AR e - AR A O B
FHEN =P 7350, TGS AR ABE (R 22 - 1) o KERI6G i 2R AT, KN
IR R DA REA AR T S 2 2. 5 BRI S A O G EAR L,
R A0 M EE 0005 A1 Y PR AEDG SV T 3 OB TR IR Y & B . I E PR AE A DG IR
FRAF TR, TER S SRR JE S CO, iR I Y iU TR AR W . B Ak & (HLS) (i
JGE (S") FBRACKERER (5,0, ) Jedm ¥ Ay B b A (181 22 - 13) . AR BRAL ik v
TER IR E A AL 2 — 2 iU T R (Madigan, 1988)
2HZS+CO2iCH20+H20 +28° #22-1
B YAy BEARIN , 72 CO, BlA J5E (15185 ) T2 mOA ML A Wy iy B oy, B A s 1 42
SAALTE R RV
H,S +2CO0, +2H,0 iZCH20+HZSO4 ®22-2
TEA FUR M GG 40T A B sl R L R R A R B RIS 2. KR/ Re EARAE L5 T
F R, B 2 e 1 R R R W 218 2, 18 i B A 19 2w L+
AR B B B AT =5 1 R R — 708 1 240 T 2 B2 IR 0 BT ORI, (BRI S
IR 36 BE# 7E N Bl KR B S AR 28 DS T sl . B A6 B 40 TR 1) 4328 e A=
PARZSSETTI R Tk L 2R R A 215 2, PRk B 5 B MU Y A S K R &
Kk,

© SCHHEAE B A T BOAE TR BE LLH ) 804 7 07 B STk o o 5 Ak BN R 2 B0k A B )
FANTE 5 R Y B S AL S 7 A TR R A R, IF (A5 W L2 e 4, B IR S & A R
YRR IR A Ly A A7 (Madigan , 1988)
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22 -13  BPEIRE FE SO (B Widel ,1988)

MWE KR

BB PR L AT 2R AR AN I . 5 AL 1) Chromatiaceae £}
ST Y Chlorobiaceae B J&E LM IR EHDGHEE F AL, FE AR T ERAL S W1E R
PR (22 -1, 16 - 1), FRIEMERRIR (S, 6 A 1B A 7 00 ] Ak 7= ) T
LREANTA AN AN T AN W R T4 o 3 PR (S7) i R A SO A B R
AT LAAE SRy fR 8 0 S T o SR, 48 €t 200 BT 170 5 e o A mT L) 22 32 A1 B ) s i
A RREARRE A FRANE (£ 22 - 1) X FR BT REMARE T =, vl A ST em &
HFEEAK,

Pxisl

TEHEIT /K T AR A ) 58 (R 40 T LU 2 (B2 T 5 D38 o DR Dl (0 T 0 T 1 A 1 K
(SR CEAL (A ) | JIF AAE K RE G TR AL , B BB (IR 22 0. 3 pumol = m ™ + ™" ( Pfen-
nig,1989) , LR A MR BESEA TG A ME AN A I, 7R 3X BUE AT AT 52 4 T BR)Z B ik
FER H,So SR, 38 ARG AME IR B B I T8 L8 A 4 7 528 W1 Wt BR = 5 408 70 1o
IEHAEENT AL S IRk (K22 -14)

V2 OB RS A HEE , (il AT e AL BRZ A T 2 BT RS o R 702k (0 B0 200 1 R A
LS8 (0 B2 T ) U R 2 HAT BB ) B A D 23 0, AL RE AR A i R R LR P A6, A
ERAHEE I ERERUR Y . 1R S* BB R BOL & 40 0 1) AL A%, 3 e () I 15 A
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| a22.10 | steemE

Oy/imgL")
0 2 4 6 B
S S S R —
E/mV FEOFEM mg L")
200 0 200 o 1 2 3 4
0 i - L
. X
A (E)
5 rd
.

20 I 1 | I | | I
0 2 4 6 % 0 50 100150 0 350 100 150 200
HySimgL'd™)  Cimgmdy g
O DR o
0 5 10 15 20
e

22 - 14 fRZ W tb 2 W s sl i Sl R e (O BRI 5 3 @ W2 AR O AN A 1
M@ A5 08G0: 2BE @ FAESY; ©: 8 MA25@ L Am A AEwE.) (B A Gor-
lenko 2, 1983)

PRGNS S B IS B TSTE R L Rig g, XRE— KB O R e A R P A 2 B PR
I ¥ (van Gemerden 45,1985)

25 WA ) SR 2 AT 38 B AR AL, DR A SR B R KA i i A — W R T 1Y
JCE TN , Hoh WAL S B RRER I I o A H A S SR AT . ARG DL H R R B, AR E T 2
PR B EL FRLL R EUR [FZ RS (0 (18] 22 — 15) 5 078 19 360 B0k 1A ] 1 29
BNR, AR A AT ER R . IR 58 AT (S A AR T4 R a, (HER O
— AR 4R ¢ od B e N F, [FIRE A DRI EM 4R a, ARTEMZ A0 s
TR 2R R a MEROCRERE SR ATP AR TP A

HHEENT , NRER D REFR BIRAN A 4w R B 52 A 62 BZEIR G 1, Y
IR MR R TR Z A G20 LS ARG 20, 3 B 7 g i B aiiiny . &y
TR KR — TR, 1L A ) I A 8 3 ol B S K T =2 T 7K 228 IR AR A, B 25 2631
G s =8 N L5 6 AN N B R RN R R U A TN R = sy
£L(0 3B BhY Ectothiorhodospiraceae B (3% 22 — 10) , {H 43 T fiE 2 AH W] B (5 1 B 2 ARG
BN O ZE A b ER IR T o, LA TR AT 2T IR AR T T LA
TERAR A o AR , 75 35 A7 I SR AL A e SRR AT 11 e , K A3 T A=
K& 2 R E 2RO — 2O, A OHRE)ZE 5 DR —Fp 2 5
P ABTEREA AN 2 I RF RIS, HA AR 2 25 5 i3 ( Gorlenko 45 ,1983)
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E22 -15 ARERIRA N DEE (S8 EHE L, & R) 29 7 m SRALEERZE N Y
Hr A AN )2 (B T. G. Northeote 3% )

EREMBREE

XA 648 2 R B, A T Dl A 4 P A9 0 e — 2 R B 5 WA AN AR K IX BB 25
AR BUIREERINFTRIEE (B R TR — WA 50K | 34 e 0 sl JXL P 965 5 2K 980701 4 T i
WA GE ARG KR (UL 7. 4 55H1 1110 95) o A FERCLR B IR EER)Z AR I il — 4>
20 = AT REVE S5 RO/ IS | BE I 1 B M SRR AT . A TR T T8 S B A R A
T R A AKX, B T E R R DOC FITCHLE F7 , KA e BE i W, i A 20 7
AR RBRE T AR (UL 10 55) o R B & D Fe : S (9G4 LE , IXAE
—E R L RSE T ABRIE TR AEE T AHTAY il 250 AR

TEA A= E’JT SEAR AW (BA R IERL) Z 18], Y65 A B AR 7 R 25 R G ]
MOERRERISC . R ADEE AR A ™ i 28 Hh B SR 2 S K T AT (1 22 - 16) .
SRR %%T Je— PRI PEH ;s Montesinos il Van Gemerden (1986) 1A , R AfLHIIH
( <1 mg S/L)FEAREMPEEVERT . TEATCIAHI b, B WA A2 7= ) s, ) e — ik
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| a22.10 | steemE

AR, AR AE R R B, B 5 FEANTRLEE (45 ~ 50 °C) |, P b5 R (G A 200 T 7 ik A
TEAAUBR)Z IR, THOLL M 22 TR K A K AR RIS BT e (181 22 - 16)

10 000
log( %7 11)=0.84log( F: B }+1.95 $ ma
{ #=077; n=29 i E
] histsrsiue (AETD
]f:_ (EE)
. 1000+ '
T g
bl (PEHLEF)
5 T .
2 00 Wk ® L
= WENALHHE) Sq SEREH]
i » :-.UJHI&“-‘}J
Py L] (]
= e * E&EyTEH
g 104 . (HF22)
® [ i E %)
L ]
1 e — T
0,001 0,01 0.1 1 10 104

AR
E122 -16 A% - BT 16 RE 5 AL GG AR A 7
Z[a] /22 £ (2 B Montesinos #1 Van Gemerden,1986)

IR JE T PR A A e A RORL ) S i, G B PRI AR 22 , Wi i it RS2 4
TR P DA AR A 7 0 T B o IR — Ji K PR TR 8 28 K A D A 300 1) 40 T 22 O i
KA LAy K AR K P R JCA LR e BE AR R s , A T S22 25 58 4 B K: ( Banens,

1990)
BRAEBI S, LA S 2 T AR S (14 ' A Bl e — FARARG , A 1 40 2 7 5
SR Z R M A TR AR ) AR LU, RIARARAR (2 22 - 11) o B anat, 40 i 4

FEFN A AT v REAE H R, AR B AU LA— 82 48 TP A A A AR AR I 2 — TR B (A 1
LF H,S HEA A A Gl A E ALK ) o Overmann 45 (1991) £ St JE i 10 em 21
AT J2 A R R L B BR A B 223k 4 x 10° N4/ mL, Hall 1 Northeote ( 1990 ) 7E [F] 4 )
AR JZ MG B L4 780 ~ 1 050 mg 4 M4 E a/m” (& 22 - 15) , fREAR, & B F
WA AT (mg AR a/m®) 5 RIFAEY) (1) e = 10 8 AT BEAL T IRl —B0R 21

YIPA 0 A= Py AR & (EAR AR 7= D1 AN, 35K 9 HH 40 17 J2 P9 B A0 %) A A 3ok A G
o AN TN IO A0 B A A B 22 /0 | St 2 A A v () A G s (B2 2 ~ 4 S H 6B T H)
RE AR TR . AE PGB 19— 45 2 W98 38 DG TR W VE R b, 7K A 40 2 300 55 600 B 40 R 11
ROV A A5 R i (B e AR , (H 23 Bl 2205 FNAE 40 0 )23 N I TR BE T el 28 o A AT 2 |
AT 24 28 36 h, N2 AT A 16 1 HoOR 2 J6 ik B 5 ( Pedros-Alio 1 Guerrero,
1993) .
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F22-11 AFSEAGERNARAE R ANFEBXE L NHITTH
(EE, XERNBRITEEFENAFIENSHERE)

- A1/ (g Comeah)
Nl : |
B S MR r i 1 L 51 %

PUERM (PHPE) 25 250 92
FEFFAE R 4 (L) 51 239 83
SRR (R ) 35 35 50
FLORTEA I CINEER) 38 32 46
Hehrib) (PIHEA) 188 84 31
K (LLES]) 76 49 31
FEREMI CINEER) 69 14 17
PRSI (VEPE2T) 116 18 14
KA () 300 50 10
AT v (SR ) 342 17 5
BRI (HA) 85 4 4
R (7 %) 192 7 3

ZERL K JE . Montesinos il Van Gemerden, 1986

IEHAR LR CA A A KRR I 200 T 4efpitevg A B AETr DI 228 W
BERUH P O K SRR A R AR A ARG . ANSE AR, UK R — ) il 2
FOCTE . /KM L 3R)Z B = L T g B O AR = A £ B I A sh ) B R R
Ko BiRAR M IE et A I R 0 R OO RSt st T
RILTFIE S SERETE & A B H,S B9 JC UK A b LI A 1% (Sorokin, 19705 van Gemerden
il Mas,1995) . A7 88 J50E S R A PR TR TR SR BRI T, LI B PR o 8 )
KR o ARG 380 ARG A= 7 3R AR 20 A I TR 2 T, PR AR R,y TR A
SR A 3 U A K 1 E AR (van Gemerden Fil Mas,1995)

IR G 20 TR SUCZE A 04 /N8 BB B, BAT T A 2R G g i 3 19 5T
FRALL B IO R 3, (EL X G A TR A 250 T T AT 0 AR AT D5 A0 R 7
SR JEUR L AT L A A S SR PR A B T O B . IR AT 2 W, S R 2 T
B 20 T e 5 4R A A T B 7 75 7 PR 3 PR B AR T ARt B rh, BT R
R B BRI R DU B AR IR O B AR AL R R M 2 K AR AR GEI A 7 A
AP ER AL R

A 22. 11 RN RYAE
ARV AP ORI A 7 S L3880 38 A TR XA, TR A R
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I S B AR SCBOR RIBE 22 o A B R/ PR B IR S J50R1 1 IR RIURE A LA S 20 7 =
J3E 2 AR 5 M TR AL ORI A0 TR 7 04 BE R A= 7 A S B AT AN 2 . LR — K BT
ORI e AL T (2 A A LUBORE . TORR W 40 7 14 i ZUF B T AR 3
LK A HL 324K 40 DO il NO; - BEAFEYE . 332 DURRW) A9 Bk i B R A
ST A ML) ALY L 132 8 BRI T i P R R Tk AR T, IR 4
FHOCER - FHIE R , L [B]HR M BA  FER PR o 0 B L 3H I , /K AT A SR AL W) e AT LA A JE AL
YIRS, PR BARZ 5.5 mm (JEFFIAE 3 ~20 mm) A ERA A (5 ~80) x 10° /-4l T R 4
M7 ( Grossant FlI Simon ,1998) . #X1fii, L W= (lake snow ) i [ 4% A AL/ JCHLIR &4 o
EA T RIS YIRS AR S R EA T IR EE A DU 0 5 R A v X R B UR A
—io — ELUTE T ok, KA H B 20 A R LAR DRI A D 58 o i 9L RTE TTLRR W P B9 3
Y EET R TR OR , B MR — K TR B P ATTOK AR SR S . ik, Y
Wil 7R A 8 7 0 0 R A I B T — A TR i P R ORI R S AR, (R 1)
AR R ) — B ) S R T A B

DURRW P (0 40 1 2 3 LB B 3R R DURR Y B0 A BUR R, — s S 3R JZ LR Y
AR A 3 B HE O B AR A 5 2 ~ 1 000 A (Schallenberg 1 Kalff, 1993 ) @ 4 1 )
Nt LK PR T Bl AR TR RN KL (0.1 ~ 0.2 um® /40 o A HLARIAH OG5 57
W IR AE DR RE ORI AR 7 A P 32 A T (18] 22 - 17; Bostrom 2, 1989) , iy A HE 7047
PUYITLVE A8 B8 T ok, I rTRE LR 40 T8 BT AR T, 0 3 32 45 K AR 1y i B Ik 1) £ 5K
9-8),

1 000 —

ST s
bt i A4

2100+

E

7]

E 104

e 1

= " i
= o 1OBUCEIF1LI(E 017140 58(E0.17)log(# HLEK)

=058, =59, P<0,000
0.1 ! 1 1
0.03 0.3 0 30

FEIR AT HLR (g C-m™)
22 -17  FIFRHEA T 5 RETURYIA B Z 8] 1 R
(5] B Sander #1 Kalff,1993)

© VIRYHHEFRIT SRR B AR IR LU T (/e DW) Rom . Wi
FEAT A 1T 5 X AP FRAR A BE, By 35l 1 3Kk 73 3% 1 AR HL S AR (E Y 0 1 T Ui, i B
SR SAR PRI , B iU RR A 1 [ A 7 43 AR AR AR K
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AT 4B (BA) e 1 B — 8 7R = DU —— 8 /K (T 5 /i v 255 I 200 T 250 A
73 P 22 — 18) , SR TTAT i R RR W R A 9 S 0 440 1 A )™ e BB T ULAR I AT LA 5
(18122 = 17) MU B K i B 5 ] ( Schallenberg A1 Kalff, 1993 ) o /K ik i 4547 LA A1l
THUEFR AR A (] 9 =3) , — R B i e AL ) 07 U 200 T A ™ R 4 5
(P9 -4) o Scbr b, 405 F B 5 K B2 I 18] 2 18] B AR G PE R ] 1 A IR BE JR7E e E R 4t
(BIGTAR I A B = B8 LA [8]-4 phe s R R JC 5 A sh i -F B2 P RO B 28 (2 20 - 2) ¢

A R R i rad)

0 0.5 1.0 L5
T Y Y s ) NOAY OB (1 e 0 A W [N (|
.
L
= : e :
| [ ] [ ]
T o 2 f.
= ] . . ':- *
& s @
e .
= - e« 8
i ° .
# . . - ¢
g 1 L
Lo )
.
i Ve
] .
T — —
0.1 03 0.5 0.7 0.9 1.0

Eak kg H,O-g FW )

K22 -18 PR A £ 25 5K ERCR
(5] B Schallenberg £l Kalff,1993)

S 7 AT ) T AU A R I A A Sy A v e A LB LR , 45 R e A T AR
7R 2 h WITIR4R 24 h N T 10 5 (Geodkoop 55,1997 o fHIX—52 8 I HI LT
DUTTCRR ) 5 7K AR v BSR4 W ) 225 3 i ) T

DU A AL S fifk R A T A A 08— A el e, JF o R 2 I 7 T8 14 il /) i 486 o
TEXCEIR Y H 5L, KRR b 8 J0R ) 2 DR T, (57T KA F 40 T 14 23k 1 18] 4
S SR, ZEAR XS IR A S8 R WA P KA P A A B A 7 B (g € - m ™2 - d 1) TR
W AN A = i (mg C - m ™2 - d71) 2 )Y FLAR R, OB o A A0 R A P B LA
BUE 2 ( Climberis Fl Kalff , R % 280405 ) o KAEFTOARY) b A= 7 7 09 Y A — Bk A
T R — MR BRAK DTER Y v 20 1 048 77 7T BE 32 2R A 2l O 0 9 A 7 Rk i
C:PLHLFN C: N LA LYY, X A HLYIOR FALBE R 4F i A i, — BUTRE T ok, iR
r R P PR R R B I 20 TR A ) (R e ARG B e . A IR T A RIS R, 7R K
RUEY) RS I v AR R AR Y i A B O KK A I e A 1 A=
EHANBENE W R DU AR Y 4 & 1Y ik 75 oK ( Coveney £ Wetzel, 1995 ; Kirschner #1 Velimizov,
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| Az

1999) o AR WL , X P MDA AR T 1 % 30 77 2 1) B S 20 KR i R RS 0 1%
DLW ATG BT

AEER

o FUlAMFHFERAEULSR N E—N/AMER(0.2~1.0 pm) FHH,XHEE
MAEUERHSE THATERE,

o FAAEUTHFENH*RERKEMRANFRIANRELEOATRFAHITHE
REFR;QUEEFAWNNERR;QOR THRRAHLEEN 2 FHEA @R & H &
M E A

e WTHEEFRMEPMBELERME, KETEHEFENEHS FE — & 100 ~
10°/ 48 fiL/mLL By 3% B 9% 2 o

o RGLIE By VIR TR MG A B, T A A R o 2 e, B 3 R A R
B XEEERMEFREHNREEETAH X,

o FARMEWARELEFRALE R(EEFE) .,

c MEWEEHAHZAFHEF ENRAN KL & (HNFs) NA £ & &
MEXFEE EhadEEEn , FUAA T EI DA RBEL B D0 EEN
HHH

° AEEERMMENFHANY GAE  FHEDENENLEUREREY
ERAAEPENLEEREBFFMRANEEN LML,

° A A C:P A C:N By AR A AL A X4 A 4 8 T AL R R A 3 oy
EREREHETF,

° A RIWHAREN KERBANEMENATHEER I Z — , AAEKHMEY
RIRN AN BRI E RN TR REEEA,

o A R F A RIS E EEBE NI P OFRORAE, TR R
HEBERRAFNMENTE, ERARF, FFROHEDKRIFNEFDREUEIR,

o A BERKe e mE AT AW AR BRI UK E A T R L E A
EREMRE TR E R EN— B

o AVIMYKRENMHEAEEAAEREL M, — A EBEAENAERES 2 ~
1000 £,

(BRA )
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223E ¥ B0

23.1 5|F

TEW R R R 170 30 %) (zooplankton) 15 /NE/NT 2 pum B HEE HUZE 5 AE B 47 ( pro-
tozoa ) , K LA K9 H 5226814 (crustaceans) o ARKKT 200 wm (197795 3 1 K
N RIS IF I 314 (macrozooplankton ) , 2L FISEILH A, 100 4 LISk, KRELPEiFsh ) —
EUEAS I FEEX R Z — RN T 200 wm B 7RIS P FR R /N Ui 0 4 (mi-
crozooplankton ) , 0454 Ht (rotifers) ¢ &£ 2 (copepods ) JG-15 4 A A I A= 3 . (9B I
AN S R R RO AR 22 I HL AR S SR A O S B R T e R
By, % T o028 LA K s M 75 A AL i A Bl ) 3 o i SR A ol — SR AT B
P, i s — AR IS AL 30 W)

P GE R i A2 W sl e T ISR B PR Ui s ) LA S 2 R 2RO e He . e H A
aRAE A S, OF BRI TR B T AT 2 o (HA TR RL/ING 22 19 21 6 e S A
B HFUAE SR UL, AR A AR AR IRAF RIS )5 V538 A R T HA R R PR e sy . W T
B R SER A IS A SR SR UL, HoR A ORAF AL D7 1 120 T PR U AE ) , 5 R IF i
SR TTEBL AN R BAR LR 1920 4F, 78 A9 H. Lohmann jft $2 1 JC {4 3% # 6 Ht 7k
WK DX B 19 vh R 4 AR T (B K, ISR S AR D 2 BT B OG . BEE X i
A= S A R R AR S AR A o P B E BRI SRR Sl A A OIS %
HRIT ORI ok (DLER 22 B8) o I AFRA R A S R BT S8 R L S 80T A PRIl 3h
PR AR S R G B R A LR BIR AU o sl i) 30 4F, X477l A= 1) 2 P f 28 A H
AT A Sh W B 4 L U I, S B R b 3 M (T AT 3800 ) e 0 s ) A B A v
BERR ) A TGN X AL B8 2432 . X FATREUE THRISCT B ARK AR o i 3
ShYE L A AR v G A Rk S22 T B W B U Y T A5k ( AT 2808 ) A K P 3 s
T[]0k 2 2 My BT IR Y 5 4 58 R B LA o

BT BRSBTS SRS, — LB R R Ay B (CANE ORI g 50) KRR A2l e (AN B
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| 23. 2| spmammmzst |

Ly UL ) A7 st ] LAJSCA 740 sl 09 B B 2E ISR 23 o i SR A Hh SR PR RE R AR AT A T
AR LA R B A R 2 PR i AR — B 20, — EL RN EAT T W8 St AN 32 3 L 1 2 i), LA
FI DK O BE R4S B AR KR AR A2 8 1k, I, BT A W22 9 (nekton ) B — 853
AR TR IFEY

23.2 R RIF

20 HELE IS , PR A W2 G 22 i 26 (R T 0 DA ) S S 1 i A 40 D > o 1R AR
RIS IRt o B AN I 23 FLAE /N 60 ~ 70 pum , i DURAE BT 5228 38h 1 8 )4 AL
TR RS L SR, X T2 AR 7K E MR 2 P A5 AR R 400 R B8 B AR 5 4 A8 T8 1) i 2 3
Yk, H R LR PRI IR SE I RCR LU 25 . 185 R &, REFUNF IR sh Yt
FERITE 2= AR B FLAE A 60 ~ 70 pum (183 i A= 1) 190 e 1440 B R 5C 28 PRI 3 0 Fn
W, XS HUBOSER A W55 ROk 88 A8 FHALAR R 35 m 2245 TR IEAE DD I (HLR:, XoF
THeE L 10 pum FLAE A /NS BRI R Z2 8072 Ui sh ) 1 BT 7, ol FH 3k o FL A 1) 32 30 26
PR ER 25 BORE i 19 2 FE S80I A . S5 AR Zh A i i 2 1 I A8t R 4 61T
RIS BRI R —E RT3 AS

JIA R AE D, JCie B IH , BT BRI A A, S BR a7k et aE I T AR 4 R T AR
i R B B SR (R UK B, TR, TR ie s ) R A . R TR 22
TR FH DO 11 AR TR L A8 B /0N B 97 U A 0 DO A B AV K R R B T o SR T, #E 7K
S FLH M R, BT RO T AT DA 0 D TR 3 S il d T AR i K e T A R
SER 118 R TR it 20 SR £ 6 I3, DTS AT T = BERAIRA o AN, ZE TR A 0 D ) 11 2224
— T AT LUK A M 2 e K

TR A5 00 &l A e T IR i 2 W SR AR AEAE B[R] T, Schindle-Patalas fifi 412 #%
S LG TR B — b (181 23 — 1), & FH 3 W AR BEORH B, R AIG 17 ' B A Ak % S SR A 7
TR ISR sE ) o A8 32 4% A A A R 1R L 3 2, B0 L 2 4 D B AN 57 B
R IK 2% R BB TR Z2 i R ITR R s W (3R 23 - 1) o A g AL CGEw W T 028 %
FE RN A 5 WA 26 %) FOGAAL (i BE A 76 F Bk 72 b, ) DU 58 & 0% B2 T 30 3l )
X 75 G 5 W R B ) A R A A3 B VR U S 1 B S A T A AR R B AR H X
L6y A B A A A BOK IR B R AR DT R AT ROE . Tk, BRI T — RIH
(SR T 1, AEL R I — 2 B 37 i 3 0 I S AT 88 SR 2 U A= 40 TR AR A i ( MeQuieen il
Yan,1993) .

@  XFWEDK RE J1 LUECR B9 B e S Y A2 Sl BE 1 LU B e AR W ) B 30 3 S B B R AR BT o KA
BT A CRAR Y SRR O 8 PR ) —— RS AR W B ) R i AR W R 8 W 2R W) DL AL R BILAG AR A=
R 78
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TR |

|26 %

K23 -1 REEFHF SR Schin-
dle-Patalas i 2 #% (ZE T2 4% T UL
R, A BCEE T 1) B ATTIT, 24
AR A T B3 2 AR BSR4 R
THIRAE B4R, P ECBE T OCH] .
PEAF R /KA (4 30 L) Py 7%
et uEEM )

F£23-1 JLFEFIYRES ERELRMILE ] LB Schindle-Patalas fl#E 75 R4 2 1)
TR E B R SRR — AU 100% +95% B X 8] (10 A7) T8 5,

RAETT I

LAz R 94 pm  fLA2HN 76 pm

% 28 1, Schindle- ARiBEH 9 L B,i Clark-Bumpus MY R

Patalas 455 ok TR (R (R AR

O E# M 13 em, 30 em, 7

) #it)
Holopedium gibberum 100 £ 18 65 15 71 £18 65 £24
Daphnia sp. 100 + 14 62 +18 74 +13 60 =30
Leptodora kindtii 100 +26 54 £41 35+24 59 £33
Diaptomus leptopus 100 =21 60 £22 54 £23 49 £21
Diaptomus minutus 100 £ 18 105 £25 68 12 86 +31
S 100 £ 19 69 £24 60 +18 64 £28

GERIKRIE . 2t A Schindler, 1969 ,
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ANE R FPRFET T, o AV 2t DA AN A 3t URE TR LA B AR i
T e B 5 2 28 R R AR 2 S B I AN o Ui s IR e AEL ) ) —F B2 Bcdls ) M f 2 R
W SRR AR , EAR BOAER 00 17 07 sl ) = BE R 1 A v 30 AT e 9 U 3 ) A 71 A 2
Lo _E [ 52 (heterogeneity ) 5 JKEHL” ( patchiness ) PR A [A1EE (] 23 -2) o EWIA
TR DX A R AR S 5 0 4 0 sl 442 45 A 0 R B e sh Ay ek, 3 0 sh 9 ) B
BRI A 2 A AN TS A ER 22 o TR IR A K A TT PR v ke 1 7K K R v SR SR 3 22
ABAG T Al 7K A R A RS R DS PR Tl Bh R

9H3—12H aH12—19H gH19—10H3H

123 -2 1968 4F 9 F WAL KRN Bk R ) (W AR = 0. 73 km® PRI =17 m) h—Fh %
Likisk (Bosmina obtusirostris ) {70 AL (4> ds RIS RAE AR BERIRE S ) (2 Nauwerck, 1978 )

TIETF W S 0 0 B P A 0 B R T R TR 2R - COZRAAR B LA 265 IR AR 7K TR
FEAR) s @WIA B A FT R RRAE s AT @K AR ; & L TH ; @7 i s Fh 2 )
e T4 ; O 2 (Urabe, 1990 Gliwicz Hl Rykowska, 1992) ; @ %K 130 1 UiF 2h ) (1)
BT ELITAS , LA R A il B 0 3h ) 0 208 0 A R F 7 R LI R BE AR 55
(T J2 A S 30 e LA 6 SR 62, 7 405 3 ) SR BE A B AT 7 AR 2 A K X ) A
BROKFERS (UL 23. 14 95) ¢

v AR TRER b 0 AT D S P R S VR A A 7 AR A S A 45 TR s e 2 R
MEERFRISC R MR o 10 L IR SRAE 77 £ 1 TR R A 3G Ui s ) = 58 905 1 32 e
2 E I R 1 D R N 71 L5 9 o o

H T D S R SR B LR e ST T SR AR AR R e 2R i s ) LR T
J& ( Daphnia) % F2& (K% 4 23 = 3) BIBFTE . EATB0 R R BT RS AT o AN AR /N KOE
RIS TR AR TP SR (L 23, 14 55) o i TARRIEOR, Y F K
e I A4 /NI 7 i A ) A D A Sl s SR AR A i 0 1 g, DT e & Ay 5 B o
R 59) . 2 HSE R B R R R ol

M T2 He Mg L o) TAE SR & PR, B T — & T4 5 b 2 i AL A
AR SCHR . A SR L, WFFE 5 HUAY Bl 58 A0 — 26 HL3a 2 B — 1> AT A 9F 5 L 2 5l
Py B EE A o FEARLESCRR R, R T 2 B AN R B 5 35 A T PR i s )R 2R LT
FITHEL, REE MBS RRZIE A TR SR sl — D KRG T Im DRk, f%
GLIFUe shIWT T T30k , (17 sh AU RE TS A WS L P2 AR ) S MRS —

FaY=
He

455




E28F

TR |

B123 -3 7RSI F A RIE IS H . 5RO REELR i (Asplanchna) , @ F 48 H ( Kera-
tella) ,@Z % d1 ( Pollyarthra) ,@ = {56 1 ( Filinia) , @35 F 56 B ( Kellicottia) , @ % 4658 & ( Conochi-
Tus ) BEMR s K 25 @ W B03% ( Ceriodaphnia ) , @ & ( Daphnia) , @ % & 7& ( Bosmina ) , 0 % ) &
(Chydorus) s £8 /225 : MEIK F IS T4, @EI/K F 2 BIKE (Cyclops ) , BifA; B /K &2 Bk &
( Diaptomus) ; (5K F 2 (FEAR BRI A 18 « 7 R AR K T ( Canthocampius ) ; FoAh H 5528 2h W £ 3=
il : A TEE A B (Cypridopsis ) (AT ) , QOBRUR ( Mysis) (FEHG - 7EilF) , @FAF B ( Eubranchipus )
(¥EEH) o 1 (5] H Needham 1 Needham,1962)

23.3 FEAEHY HHFMBETERE

R&EzhY

TE A A S W) A A 5 ) R, 53 97 40 K #EE IR (heterotrophic nanoflagellates,
HNFs; 8] 23 —4) 32 A i AR A9 40 (L5 22 &) RO PR (Finlay 25,1988 ) FIHAb
SN HNFs R0 B2 284 . AL LSS (107 ~ 10°/1L, s i B 5 B SR 1 K Aok
KRR RE TR ) 59 HNFs MARME 1 ~20 pm (18123 -5) o HNFs (G PEHEE R AY 4
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AN H (e AR R R R S0 h i SR RS, EATESS A L 5 iR W — 3 A
EEMAEFE AR 21 5) o S350, B AFE S PEMEE AR 2 4> B (S0 R 3 3k
), ENTR™ SRS B iR d . T HNFs 53289E 5 AL, —Ledb 1705 /E R R #E
B A R M TR PRI AR ) N DR AR IBUE 57 (Bird 1 Kalff, 1986 ;1987 F11 Olrik ,1998)

|| i A
il I
2
| i F 2

ikt ]
{“f~mL _'}

¢li¢iii*

%@@ $O

K23 -4 1987 456 H 24 H Priest Pot #i¥HH 5 A= sl A2 A1 (M A Finley %,1988)

FHEA 10" H-mL ")
d= on
| |

b
|

1]

38 48 sH 64 7H &H 9H 108 1A

@23 5 FEAEPE R R Hi ) K2 AUKIR 8 m Ab i KA K415 <2 pm 2 ~5 um Al

~10 pm (Y57 FFHETE B (HNFs) 5 2 MAR b 7 AE 4 R 280 RI N, <2 um (9 57 57 40 B A 7E

$T§L SO B, WA M B R U, A 7 A R SR M VR A e fe s i TR 4—6

5 ~10 pm P FEGURHER B SIS T <2 wm B350 BT DIZR AT (R P sA R ) o ] (5
H Weisse £l Miiller,1990)
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B AN EA SRR AR B, E AT A EL HNFs A X K —22(8 ~300 wm) , FJ&
ML —2E (10 ~10*/L) (B 23 —=4) . HIXFF HNFs, £F F dUH 5 FAR A7 F 8, i B T
W, AHJE, A RLT B RAE Y M b A E LR A Rt o, 4 T AW AL A A= sh W 0 1 i
WD AR /N (8 ~20 pum) VEFRTRIFAETE AT B R R LUB MY &
(Jiirgens A1 Simek ,2000 ), {A< U AR Xt 58 K A0 21 6 v DU 5120 AR X6 4 K 4 B0k &1 HNF's A8 /N
HI IR PR AR ) (Finly 45 ,1988)

FELF B HR PR B G PR A BEZR I (AR B I ) A 2k ( Bl P9 2B /N Bkise ) AR i B
SGARE W, Finlay %5 (1988 ) & IUAE—~& E IR AT0IE I 173 BIRIELr & BUEAT N AR/
BE(EI23 -4), MG S, DI A P i A R mTik, Hndh
BRI B HRBIRA BRI, ENHA —F L L0 E 32720, 7R SR Je v i) (FLER,
WEEC) , B NAE/NBR B AT B AR TR AR 2R i b 389 45 (1B 21 = 7)) 5 i fE TR R
FIE A AT TAT AR AE W A VR P ST ikAR 24K %) L 81 ( Laybourn-Parry ,1997)

FEBEA IR 2 LB R W DL AR v TRV 1T DA 23 A A — S A R AH X AR i 1
BN ~5 pum) (52 FEGORHEE L, T H 3B e (823 —4) . e Vs IREE
T, LSRRI (0 22.9 7)) ORI A (00 21,2 719 RO G M & (0L 22. 10
W) o —UETRUFHEE BT B R IE R G OL R AR A AR 0 TR I 7R 1Y
TRUFAE Y (neEse) JFe el FH 7e VR sh ) B I, ik S B E H AR W Ah R B A AR
B A= A= 97 ( epibionts ) .

FEH A AR S RE R ARTE L 2 A B v (8 2 3 AR I R TURR ) R R B K AR
R L, T S BB B e PR P SS J  l Bc oA InT F b PR A —3R 4

#Hh

AR mEh]) (B 23 = 3) 2 iliE Y b ol S8 0 J5 AR AR (Z 4 i) TR HE
By, H A B R LR AR SR L AN B S, e B A4 R A LR R A ki T R A
TR REE H ahie i, e B AL B8, v LIE SR A 1, HOEHE A T 5
P, AL A 1 A PEIERRE , A R 1 2 e PELIE AR 4 B RS 2% ( trophi ) |, ] 718 Hi
VI ICIRIE . 19 et LUK 77 20850 00 IR 36 SRR (BB AT DL G2 5 i
BEFOUER) %S RS, 5 1 T/ 2 M4 3 12485 ( Koste 1 Hollowday ,1993) .

SIATAEE S M PR ORISR X A b, 294 100 v, R sl B 2 AR TS R A K AR
T LS RN ISARXT LU, 2978 300 i, ZEATAT—NNah 344 1/3 ~ 172 BTRiiese B
P53 (Nauwerck , 1963 ; Pauli, 1990 ) , 1fif HLi/F Z2 A5 [FIRE AT LA 43 A7 26 i K K A R i
A A RORPSE AR A oA A LE R AR R, — A AR A B [RI  HR B, E—REE
TV ) B e o ) TR RIS WS 5 FE TR — b X A AR AR AR e R = e e Pk

TEA IS MR BE YRGS PR de A2 CRIBL A 28 0y A= v R A o
TE 10 C I 45 PR & B A R 2975 %2 3 d,25 C I H 75 %2 1 d (&l 23 - 6; Hutchinson,
1967) . FEAIEMIZRME T, ARAE 2 ~3 d Btk & B, IF B MR AL —E i (1 ~3
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Ji) 7R Ik 24 Ao R, B 4R T VB VF AR, 75 1S B B AR 2R AF R,
PR BT LAPRUE I o h T AR ) P, AR AL A5/ ) 8 sl b 28 T AT s AR R 4
AN PR LA B R . JCE MESh I AE —4F ™ A AR BORR o 22 JA 3] ( multi-
voltine ) ; —4F 2 A7 PN i JE ST 5P by XU 9 ( bivoltine ) 5 i —4F rf H 7 A — AU B9 B
P SR (univoltine ) o BRI Z A1, 5 28 AF 74 RE 56 B — 1> A i J& 30 A9 5 o 21 Tl 391
(semivoltine ) , TR 6 A= iy J& $9] LSS B AR A i B JA ) ( merovoltine ) o H 26 B2 3 X £ #
JEI RS o 45 B M DX AT L B o] S w2 2 B B 3

304
— A
i
1 ._
a0
b
vi— Sk & H
¥
» W
& Y
1

B23 -6 RH AR f 2 61k

FH K% B ORGE dL  k A

5 908 1 O 2o (B VR TR 1 2 4

0 5 0 5 20 2% 30 UG R B L) (31 H Bottrell
HLHEC 4,1976)

e U (FIREAAZE) A7 22 J) 100 B AR A — A W B2 DT PR AT AT Lo o oA 2 4 TG A4 5
(parthenogenesis ) , 7 4= Y (0 O WUHA (2n) BYAETG 2R I0 . R 2 MR 28 B0 HE A B K
AR D RO ERE B HELE PRI o IR AR AR T4 HUAE R UM A B A5 0, 5™
AR o 8 H (KSR 28 ) B9 320K 919 0 i — J2 LU RS B 7, ATHIRETAS R BRI, JE A
PRIRER . PRBREFIL R AR FR , — ELAN R IREE Z5AF 15 5 48 HUA I, PR IR B A H P
A FHTHAT I GE . A B BRPE K A b ORI BRI HEHT T 52, O HLaT L) B TR SURL )
Iz R B Al K A

RN/ G 3 M2 FAIE AR R, T AR B 47 o 228 5
WHHENR, aH 38 (Keratella ) & 5 )& ( Brachionus ) , = I 4 J& ( Finilia ) 15 {€ 48 J&
(Conochilus) (823 =3) (R ZHUH WA RS B, LUBROR PF i £ 9 B/ (<20 um) (Y
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HEERMZFEHONE . HA AR AR, W2 ke & (Polyarthra ) MIPEETE & (Synchaeta ) [F
RIMPEFERE R 40 wm Ze A7 B EWIR0RE, A7 I ot B MRS RLE A S (Amdt, 1993) .

eSSt

FIFEAIR RN A5 — RS0 26 CRAIE L, Cladocera) , 76 TE R T,
25 St — LT TR G7EHR carapace) (. B 26 152 V7 i s i i 1 e g
HE IR, AT FAT | RS A BB K, T AR R 20 %
WA (P23 -3, 23 -7).

i 1.||J|| |

(<)

23 -7 FEBORER] (a) BEAFRTE LR, 5K S, KGRI TR R AR . (b) #T
X B P A B SR 1 R il 2 4w R RIURE sl R 5 0 i R . T g |, R (R 2 802 40
PRI RIS BN AESE 3 RS 4 R K MIE b o (o) Bl i R 4 21, 809 ORI T ok O 48 it/
W, ARG B AR A D (d) SR iR B A& DR ECE 18 el , T Ll gk
HFE, SRR L A s i . ISR B BB, 04 B K Bl K S L AR A
AL . BT UEAs FEUIN, W Bk sl LR, AR T o R B8, M RO AS A0 P AR R ik 0 T ok
TN AR L IE AR B RS 24 o | (B E Russell-Hunter,1969 ; L 3R i S. Dodson $24ft)

REBBSNSSEIEEH , SV FA DS R EIR BRIV . MR SPHRIIE , AR
IR OLANMEOR) PRARRNE . BEE IR 30, Hi W8 A N B2 B b 190 £ Bl e e

O TEARE PR SOK I R LI R 2040 O BT LUR BB o (EU 7R UK, 31
IR BRI W S R RIR P Se Y. B2 A T S M T £ K W, BRI 52 38 300%0
DAL BEREE o FEAR P FRAEANA: P SR RS PR (8K SR U008 , K FH4F B 32 T fF i Y a0 A= ik
T AR A BUMATE N T REE R A AR I A T AR (L 15,2 799) o TEERE AR
(KA 30%0) H9 BK AR, HAD T ZERO I8 Ervi A M 25 b 2 AR 4 (IL5R 26 B0) o 0 A TEh il K 2L 2
BETERE RS, BN EZLALLRE B CINBETRERSE , Oscillatoria platensis) H/NKTHHES P A £ (18] 14 -2)
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W5 | R BRI (1 23 =7) o ANERYBRL SSRGS . RO —koE, MR E
]I B3 i —k, N [ F P2 B BB R R BRI . B TR S MUk () K INEE TR
FIARIR A LU RIRDE A 2250, PRI BERRAE A A K/ Nl R S 4 ok H8 7 B I A )
TR AT B I ( Geller F1 Miiller, 1981) R 22 (R TIEHE R WA UE B PEA= M%)
BRI RA—E R, I, B I — R YRR R BE 1 F A SR BA PRHE X
KA R E RSP ORI rh ) LB T8 B . AR DB SR (et ) 2 th B Uk Y i 5
KN IR B8 TR B A5 1Y, T ELAR ) B 48 % FVRE XS B 4o 25 748 4k

AT BRI IR E, A — L R Ea B KA R B Th)E . it
JR ARG HA — B 593 B IR (Leptodora) A7 Z24> T KR 3 J& ( Polyphemus ) FIZR &1
W RIAR K <& (R 2188 , Bythotrephes)

SRR B R 2B B0 T SEAT IOMEA: 5, BEAAR ™ A2 A5 (2n) IR T4
B AETRG ORI AL B4, iR e it 3 ~ 6 JRIHE AR T, E RGN IE AT HENAR E
FREr T — R T EBAN B, Bk A (ELRESRAET 1 ~3 M) B KT
ol B E R rpal I R 2 R URREE SRR (RS R L
BT ) EAA L BAAR AR () BROF BB . S2KE DR AE AN R 2 0ok — Bl & 01, ORRAR
HROW (2n) o PREREN IR S AT R d , DLRKIS , 55 B RS G i, FRAR S 7, T 1 AR
AT UL h A KR R B D 78 5 2, RHI O A S Ak S 20 T 35090 28 8% 1 B s 2 B i
FAZE CFREE L) 5 TTAE Al 4 T] PR 7K AR 38 0 R 7K TR AT LA S8R 30 v =F B A A 2
g, FEHARERHG, BATA PR A K R T oA E AR S AR AT T .

e

I (B LAY, Copepoda) & 55— TP 5E R TRUF SN Y . X TR SR, EAT
AR 1 S BRI 5 TG AR S 2RO UL, AT AR 4 0 32 e T L 73 i Al
FAER o B (23 = 3) BEATPIPEAES , THELR F o5 AR e g — =, DRI bRt A B9 1
AR/ MR AR RE I IO TR, th TR I, SEse 2 i 1] LU, A=
I S A2 A AN R E BOELAIX 3, BT A, O TR I SE R T > TR S . SR
SRFNEE e —HE LSS IP A R I ) AR B I T K (11 23 - 6) o B S 4y (A D B
MR, — R e 11 WL A BE A R . T S URER 6 WRSE K I 1 i Al PRy I 4l
K (nauplii, SN nauplius) o 7E BT, ToTT 4RI RS BUR 22 0 LUK (181 23 -3)
A RRPER RSN R . J5 S UIERIE A A TR A S 4 1A (copepodites) o 1 1 &)y (A4
Y HORHE T 1A, DN AR AR PR O 6 6 IR AL 4l iR . B8 L A A mT LLDE S KR 3 AR
HORAS , LI & B RIS . — B GE , AT LA B AR ROIRES

O HURTUBI ORI R B R SRS S & R ARIRE (10° ~10°4>/m®) o AR EIURAT DL
AFURARSE. , PRI BN AT ARG A AR T 330 AFERTUUI FARIIBE R IRARIMTIATT LIAATG o RERBIE—ANE R
FRIVIERE , EORIE TR B R JF SRV NS 5 Y BUE S 7R E PR 2R T A K Bk 22 (Hairston, 1996)
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A BREEAEAY P ER B TR RS, fERG & B R AR (5
TH8) AN B R AAE—AF R 2 AT %65 15 AR (AR A 20 ~30 d) s 76 = 26 FE bk
M X S TR AR A R R A E A B 1R S S22 s —FE  Be iR 200
(TR 7k T 5 08 85 YDA OC ( Nauwerck, 1963) o {HJZ: , 7R IR S AR /N B EE 24
M fe FEAIEMIN R . TENTHLAY AR T B i, —Fh &K & ( Cyclops scutifer) —4F HA:
B 1A (IR 23 = 8) 5 ITAEALAR X, IZ K S PIAE B0 1| AR AR 258 1 X, Bilan , 765 iy
AR AR AR S P80 2L Cyclops scutifer 5 2K 3 AR A4 REVE A (Morgan, 1980) .
WA, B I ] s D 5 A G TR A R SR R AR FP 2 & B I R e ANTA]

BOKBEZEA 3 4B 8KEH K& B MRS H, S17K#E (cyclopoid ) 8 H &
BV (BN DI sy g il oy & B AR E YRk S T
HEE . SR &[R4 28 (ARG MLRE IS . #77K 2 (calanoid copepods , 4NEE7K 3 )
(B YL A AR PR R R B YRR AT AR . KSR DR B R
PERY HEE AR R A B PR, B TS Bes AN A AL B S, i B 2F B
B, TERENEENEEFRGERARKMESD, PKEMEK &N FERANFER, &
7K % (harpecticoid copepods) =T & JEEMATHE (F 23 -3) .

1972 1973
7 B 9 10 11 12 1 2 3 4 5 b
Y [ SRR (N IS IS (o) L
M1
Nl.
M3
| -
M4
M5
1 A
MG
Cl
= h—.
o2 A
i ] . * P23 -8  FERRIY IR - RIS
P QR
- WIRE =4.7 m) | Cyclops scutifer
Ccv (—4 H 25 1 /%) 7F 1972—1973
i AR U 30t A (1 [ 0
i T N S L B SEAE 6 BT 1 TC T 4 K (N1—
ad. ¢ N6) , ZJr & 5 /A~ i 301 i) B 2 4l 44
L L S [ LI L L [ e BT B (C1—CV) Fpf () #1.] (5]
At H Larsson,1978)
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|23.4 | R EE ST

Hith 72304

TEN B 25 =R 7B L2 (N B IEY, Ostracoda) o S IEIE T E RN
R, LT KR AR B K A A b - o th BRAE PR R 2R W b o TE W S 28R e sh
BIRBUA AR A ERIRP R L U0 F, (H AR d CRIZE I, ARG 49 , Bran-
chiopoda) 75K ER KA A HAR 5 UL (P 23 -3) o B 3 (B 249, Malacostraca)
I PR ZKAR T FE 283l Wy b i 224 S 1 i Jm — 44, A BRI S o BRI (Mysis relicta) J2 32
FEHIRABRIF (15 23 -3) ¢

23.4 HMFEESEN

TEWFTE L TE o0 W b 8 FR B0 K I A1 IR0 v, 130 s ) Fh 28 1 o 50 ~
100 Bt (AELHE S 42 34 s Morgan, 1980 ; Kobayashi 45,1998 ) o 7k B3 P4 14 10 3 AL 2 191 9H
T PRI S YA 29 0 100 Fif, A L I 45 K 240 (Rocha 25,1995) o 741 Z k]
(HRZ ) B ety TR s 2 RV LU, A5 141 B, Horp A il 68 i, B0 26 50 i, A%
22 23 Fift (Telesh,1996 ; Raspopov,1996 5IH) o 7EWNBlish A KA, JoEHE S I Fh2E 24
PERNBEAR (P 13 =9) o Green(1993) il T ZEARYN A WIS ERK W b, 4B HAT 3 Fif
fe iy, ZREPEIE R T MR AR IIA . SR (A 21 3) —FE A I R BB DI A
SRR T P A AR A F 8 A2 8GR 2 = B el AR i) DI R A5 35 19 0 28K
-, [ i 527 R AR HEA T B PN 22 S A 3 T AN DU Y 25 28 SR B 520

e AP R WA, 77 sh P e v AR LA R 2R AR 1 ~ 3 FAY Sk 28 1 Ff
Pk 3 ~ 10 P AZERN 3 ~ 10 R dL, Tife 3 KREIFHF s A b, & 20 h L3 %
RAFHIE R 428 38 7 (5 %R F B9 60% ~ 90% (Morgan, 1980) o %145 B 52 45 1
N SR A SR T LA RS F ) 6 FET B HUR 6 R S IR HE R U4

HRAE AT B K T T AR, T DAAE — & A L F e S A ag Uiy Fp e B (16123 - 9) ¢
F T B PR AR BT 2% (1 A ZEORFNEEAS 00 /K AT T ARURAS , 36 DA A A 58 14 2 A P
155, PRI B 4 2 REVEAR I S o E BAKOKAR 5 BRI AA ] B K KA 55 ¥ K A 8] A1
DGR X5 TE ' IR DX TR AR it 3 X5 v i 3 DX ) L2 AR A 41Xl 5 v ik 4L DX B )
PP R 26 5 o RV 23 W A9 R A 358 (T BE AR 100 T B TA A KK 1X) o 7T A
I3RS A S ASAERYIE A BT (McGowan Hil Walker,1979) o #RK K ML i) DL AR G2 10
il o e 0 [ ) £ 05 ( Brommark, 1985 ) o fige B4 b 20 A28 5 3 0 5 i AR G 2R 9 B A
RZ 5T ZHEE R (habitat diversity hypothesis) A Z —,

PRI ALY AT G A 0 (Al R B I ) 2 TR 52 28 R i sh Wy b 2 2 REPE G 55 —
TPENR . ESEEFRAUNA T, H7C2E T2 s 22 REVEAR X LEBAI, Bl o i A 4 )
FLE I LT AR B LT IR — B K BRI G 7 3R (59K 4k TR R AR K
) B SR E S e (H , MO B WL P kS BT > 180 mg C - m Tt - a”h) RS TRI
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SRR S TR (Dodson %,2000) . B8h , o1 Tk 7 ALK 9001 7T AL 61 548
WA PEIT, AR 20 km XS0 0T 00 80 5 T 72 S8 I T s ) R B AAAE — 3 A G
F: % (Dodson,1992)

log( 24 e fit)=0.46+0.10 % i Bt )
0 12062, n=75 q.;a =
K123 -9 b3 66 NI H
STATRIE S 0 R R 5 W E
FRBYAHICIC AR (B2 ) LA S AN
JEPH 12 AR R R R Y
FhE AR 5 W0 T AR A AH O OE &
(&0 ) [V AR —F 2 A T
TR 3= B A s 4k, B B
= THENATRRSNE A Hof K R £
bk, XL (M REAR %) {45
AR IR AR RK AL
1 m:. ; ",4' : l[i‘;‘ ; ]ﬂ'.‘ I 104 AR TM.] (5] B Dodson, 1992;
i B Green,1993)
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L Ed

SHABWA S Yy Fp R 1 p R B BT RO 2 i 28k . e 0
ETRRRI AR 7 AR AR FUA /NI DX, LA AR i A i B 2R 0 RS AR 2 15
Jeti 60 A/NBURRARWIIA T, pH BJHIT e, B0 90 AR 5 AR 22 AR N, e ROK TR I A v — R
PR B TI0IN R 58 28 17 i sh ) 22 B E B 728 b —— IR T R AR B8 AR PR A — MR M
it (Keller #1 Gonlon,1994) o fHJ2: , AR e £ A WA TE KGR L R/ININE F R3S 220 LL B/ Iy
1M pH 2R AR IR AAEGE T2 L, pH BN B 25 MU i 2 A PR A2 1 (181 27 - 10) o

. .
] . o ;
= : ey ] ]
ﬁ 0 . s e
i+ n e e aew
&
= N e ™
= -1 .8 -
Br 3 e e e
B e e ™
™ —2e e
5 i 23— 10 % JoHsi T 47 A
0 TR sh YA IS m 5 fh 2 H0e 1Y)
o T T T T T T XA (A LT RN
PR B.) (5] A Sprules,1975)
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B X Bl 28 22 HE 1R R W 2 (R 5 LAY, (EL R G iy I R Sl o S g Tk B (AL 23.7
W) o BBV FUE LRI SRR 2 R R A 230l H R e T A A W) SR Y o
RKZHEM

23.5 =TT

FHRT TR , 0 TR s W B v A e 1 e sl i A 8 2. 7RIk Sh
Wy CRFIFAA ) BUAE RS 3 RS2 AR 18] |4 sl oK R (9 A8 Ak, T L2 V7 A
VIR PR A B . Al , AT 52 W AN AN B S K /N B 2 5
P IR DI OB . A IS R 4% (0 SR R 1 2 1 B 23
A, R M AR AT il — A T7 240 D5 DR She A TR — 2 0 = 8 0 8 B A W i 9 R A5 A
RTTT, 5 — A RS2 VT 0 0 A e £ 725 0 308 3 L8 0 5 1) FY 52 S s s Tl A 285 1 o i
FEIE TN R IR IS I RETE AR — R, (ELR  AF AR RS 8 2R e A A IX RIS
TR B — R RN S O R AR B A, 2 XTI B & L B — S
B0 TR ) AR w7 7] — s 1 S () K 1) R (RS, ol T ek i
MRS AC/IN K i B I IE] 38T 2V 4 Vi R s il 3 B S S 3 T A
LA, 3 267 AR 1 B L — 5 1 S A

RE#

B T SR HEE B Ah  Nauwerck (1963 ) BF 5 T Sty 1L 35 53 70 SUHE B % 3 TR & i ——/K
BRI SR (23 - 11) XA 2 L0755 2 H ATl eoh R AR IR sh )
BHETEZ — o FERIAS AN AMukER (12 Ah A 4 7 g B L4k A B
AR TR S YR IS S I AR R AR iR R RRIE . B ARG, DB RE A
T RSN (3 R SR AN S0 ) RAEAE TR K IXUUBR M B I, F B S 8 T B a3,
GI7K & e R AR TTAKIRTURR Y ik ABEE IR . B ORI IR AR Rk 3 fl s
)R PRI S E T EE T R (& 21 = 16) , IFAE KR R JZ B 5L — A~ i S8 I i
Yy EF T AR AR LA B R Bursaria truncatella SRR

Wi 5 7K (AR 3 J2 VK 5 114 190G Rl o R A R0 B 1) T A, T WA LA A 7 SR R R T AL )
Ay T RS LB R A R G T (R E AP B, Bursaria s 81 23 - 11)
TR AR ST 16] | B 25 IR 2 A 0 R AR PR S A o B 1 47 B SR 1 A i KR
BEN R RIS A Ui B B 5 A ZR R KT 22 A8 22 0T AR B £ R4S JOi Y d e
(Asplanchna priodonta) AfEH ., 3 , UK FAE L LA TR o B , 58T [m1 2 K A,
M 7K E——F A& W UK K 3 ( Eudiaptomus graciloides ) i) YR FITCHT A A TRE K 7, %
SEAAETEWE S RETE TP R RS ORI . e KR IR B 2R iE B MR 28 e i
IS R Y A R O AR R . Rl UK SRR 7 A B KR T R, TR
TR A W SRS O LA S K 3 2R A I 34 A R 8 285 A R A, T LT IG5 AR B 40 )2 T
I B GRS AT L R (23 - 11)
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of i iz WA F TN %
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35 R A 3
Ty 30- St -4 E
g f g il
8 25 f\ lﬂ | 4 g
= i [ -
X151 , ! [ /\ L2 §
& jo- A A | =
10 i\ N | \/ _ s
B 54 . . /\f A [ T =
gt 5 Y .l.\l_.-" ‘\/\_/J e N o &
I | | T ] ] | | ] | | |
1A 2H 38 4A sA eH 7A A 9A 108 1A 128
E
B
=

1A A 3A 4A SsA eA 7A 8&A 9A 10A 1A 12A

123 - 11 HGBUR BRI CBITE R =27. 4 km® SP357KIR =9 m) 322 20 m PRI 8h YAk Wy i U s A
IR ) AR Y A W B (R ) N TR IE Sh W 2R O 246 7 3R 86 ) AT L3
[ BT TR GRS, B 27 B AW A 4 A PR, SO o W A ) 26 ) o R R
B s RS SR Y AE 7 576 8—9 H/NRL(W &) PRIFAE M) BEA L2k (BB ) I, B B A f 28 1Y
AR EE TR, ] (2 B Nauwerck,1963)

TE9 A HEREE IS B PR RLRE 42 52 00T R, IO PR AR A A (U7 A= b LA P2
YA R P A B T (K21 - 16) o iERHRIEERER T RESEL TR L4k
R I FEIEEFI SN A IR (80% ) o Bl /K LA ol 28 3 i A 0 2B D AR )T I, G
FIZEEANGRETE [ 23 - 3) TRV EY) i RS 2 T s, /R B WV sh i) 2= 19 A Eh
A BRI A Ry EAT BT, T BN T HABIIA . SR, TR ity v s 1 AR
Xt M 1A L0 R S O A i (0 I PR S A X AR & BT 22 3 A K

WEF R &N AEINRES]

PEHT DX, WP HUEGE 1A 2 R B2 o Yt TR 45 T, 200 o 1 L Il ( B 1 ) T A
FERE) CH ATUHI (Rl i) G R R (BEE) 22 RmE I ChnEE ok, 56 ) e i i)
(EH) IZEWNATEA T BA KSR )2, WA 2 & FOERFNEER (WL 10.3 75) , X
LI BT Ak A £ T R R A T 0 R IR A W (I 11,2 99)  JF AR A FE 2 s DR
JE , BB ARR B K B A ZE D AR 77 AR il T AR IR S W ) R 2 MUK A
FrEhok A TR MA T B AR, IO T R AT ] — 4t DX XU o i T 2 T 1 ) 22 331 (1
8 —4) [N, BAT=RPAL TR A 0 A 1 i AR 1 A e W v T A R TR KT I XU X T e
Fible AE4 A BRI IR BT SR g ok B s s (P 23 - 11)  BLER i
R BRI (PR A A 2 TAREFROBIESE) t T2 TR 68 2 B, JT in Hh B
B oM)E . TR IR G TREID , O6 IR A 1 Y S0 FK R Y b TS B 3 k0 i
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P AL RV 240 T A 7 A 1 R SR R TR 1T 2 B T8 25 DO TR
TR B0 R LI I LA A 2 08 Y TR T, 4 SRR A o A )b T L R A v ik
TR A I A B e s e P s B0 K 1 W B T R FOBI A BT i 200 194 ) i X
KU R A o AT T 5 4 B AT, B R Rk Fefp B i 18] L S A KA 2 B 22 0D
MRAE S 1 Y B X IR S I A 1 A PR i s ) RE A8 A o8 22 A AR, DR A R e i
BRI A5 R 7 TR AR ROV o 7R RIS B i s e —— I i sh Wy iy 2= 78
PRI T AR r e ) At — BB A B2 AR 73 8 h UL 2] ( Sommeer 45,1986 ¢

BRI

FEEFERIERA T, KBRS ( S BR RIS B P AR E S M AN e b S 3L
WAAERZE I — A3 B AR LA TR K BB . AR 7K B B s IR AT EL 2 2 T i
B, Ak B AT T fE— 20 B K AR B B . 76 BR3P0, & 8 SR A A A v s A 0 P
(SRP) & flfiad 20 pg/L( Tilzer %5 ,1990) B, K AU R A Y R IE 2 ~4 mg/m’ (F
) KA SCHE” S ] KB B AR AR B B, SRR TR AN e A AE BRI
£ 10 ANPLIRAT I b ) R Z B0t H X FPE Y (Lampert, 1985) .

FAR KRR B PETRIE Y B AT ot B 28 (B 2 ) 15 /K 01 4 I A 380 A 244 o 22
AIFE T AR A TR O T AN — S SR ME— R R R 0 e s ke . i, % B0 2 i TR
(9 B P9 FLI AT B, 3 A e L RE AR 35 % (A3 /K B BE I B 14 4T [H] A 4k ( Balvay
45,1990) o X FREF T 65% &t HALF RS, RIS 2, e i 20l e 2
B 108 43 2 (0T B, A 4 (ke ) DORA R 9 1 T (AL 21, 2 501 22,6 7)) LR Jifd it
JEWRES , TR K R B SRR 1 O XA % R s (UL 12,11 ) o RARIE & 17 i sh
P = B Z K B BOE U R P A5 . 78 A2 X IR & 1 2 AR 18 (S ), B el
KA R R R R E W B A O S AR B A )2 BT IR R B G E — 2 (Lehman Al
Céceres, 1993 ) , NPT/ {2 £ 5 DR it BRI /K I Bt A0 8 LU V7 T s i A0 £ AL B AT 3

e E SRR B E SR AT T, O T e B R R AR T B R R SRR SO
ANEARHER ARG o — A BEE A ol n] B2 00 i B R CREURBR R s, AT
M) TRV G5 AR AR RAEA AT R 3 o0 — MR oK
T B TE TR A W 0 2 D R A R 28 (4 &) £ B O (AN el ) R B
Fh, B AR X 5 A B F AR Ao 28 R b K AR i st T e 1 R R B il P T, R A
Ul BRI SE , F AT ) (Luecke %5,1990)

REEFHENX

TEFR TR 2D BE T AT T AL 4 97 405 S0 0 21 03 A R L AR L KA P AR A R A
TR (1123 = 12) o ASHI A4 016 B2 R0 2 1 284 R AR, LB g i 70 ) g T 9
Ui A G A 25 AR, ARSI TR PR A AR P AM IR AR R R BT )2 A R
(DLER 21 FEAISE 24 B0) M Aege i (ILER 26 &) -2 M lir sh M s s
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o
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12A1F 27 37 45 5H 64 78 8H 941011 Fi2A
1978 « 1979

(€123 12 3 A VA W B0 2 S TR 4 9 FP 3 SR T AR SR 83300 (I T AR = 0. 3 km®, SR /K IR =
2.3 m, /K SIERE ] =80 d, A2 R 34°N) R AW (= ) FeH(O) MERTITA( @) Fik
TR (M) W% 3 (51 H Pace 1 Orcutt, 1981)

FEJUAF JLHAFREE LA AR RS BRI U e (UL 5. 4 7)) [ n) LG R 4% 4
PRIt 7K A A 2 s BT A A A, i Lok 64 3] 28 4 2 A A e 58 B b BB AR DT AR
H (L 20.545)

23.6 R FERKEEL

ZAERIBESER T, e 20l sh Y ORI AE9)) B 4 BEAR A Hh BRI 4R 1) 42 4 . 7R
R P sh Y4 B A2 5 R BA%AE 100% WIAR H UL (Evans A1 Sell ,1983) o oAb, 7EAHXS
OB I I BTN, 7 T s 0 = B 0 A [ A2 AR mT RER T IR B AR )22 4k HATIE R
10 V) B 22 R SRS R it R T s ) = B R A U A A L R 5 S A A ) B A

LRI M 2 22 05 0 (B e A2 M, 92 1) 20 i 22 70 4F4R 4 19 fib 22 90 4R 7e 2k
TSN (0 PP L S B, A6 B8 A s 3, 3 B 28 2 2 A 4 1) 22 A6 K P4 et 40 1)
(19728 4k ( Pedros 1 Brock , 1985 ) o X DU 2R #8371 105 9 A 132 2% 5 7K J2g Ak /R Je 8 (k%
Hr) By P SE TR Sh W IS = e W KIS 22— o TEAT 9k se K%, 52 2R TR i 3
Py AF 3 LE W B R AR IR AE 8 A% Ze A7 5 TR IR R JE i, 4F 33 A= W B de KR WRAE S A5 22 A0
(Morgan, 1980) , ifif H AL Bh 0 34 5 i AR PR TR R AR 5Ok An SR WII0 © 2 i 5 & 5 97
B 0, IR 2 3 2 AR ] A2 A AT e H H BRAE JLAF O s Ta] )OBE | i 7 < i i) )R
EIEAN I B B A AL A F . HEBOR B AR T AL 4RI R R B AR iR 2 IR
TR, LA ST ME Sl £ TR ) 22 A (1 23 = 13) 8 37 Eh 00 £ 4F 8] A2 16 5
Bl sh P B W RCRE R (185 - 14) RAARETE (12 -6) (R 5 R PG AR
AR ZRGE (UL 5. 4 719) B85 AH OC 1 1) T8 245 DR 4 282 I 1) 45 . JHC At T B 1) L ok 3 45 Y
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FC 2R Bl W) 18] B AR L5 4 A8 A 8 SRR D AR S0 ) 18] AR L 5T A ) AR AR B R TRy Bl
IS U

5 | 7L T YR e Al 5 R B 2 AR ()28 A T b AR 2 D DR Y, {ELJ2:
RAGEAF ARG AF N AR [R] A2 Ak DL B 10 4R 3R 10 47 DL E RUBE (9 A6 0 2 AR A 1 I
PSP L, 25 PR AR A B R RO ARER T R AR AN [ i ) 2 [ RUBE

500 : 300
aH ik Bl h
il
400 |
E 00 T
300 - =
% =
= 200 &
F = 100 o)
# i
= 1004
0 | ] I ] ] Il-_-, ] 0
TP S S T,
A L L. L o \""# -~ \?‘céq

P23 - 13 B[R A/ 22 R A B ( Rutilus rutilus ) A (DT Sh 40 0 8) % B2 58 F 9 A2 4k
(T < AR AT i 40 7 10 ol R 2 125 9 )~ B S S A DA S 5 2 TR 1 2 (4 B0 0 R Y 2 T sh 9 2 1
AR A H 2 ) (5] A Townsend, 1991)

IKIERRRE M5 Z RN

725 [ SR AEOR ZR W), 10k 40 AF B0 45 T ) SR — W R 58 28 0 1 s W R o A9 BB uE B
PR S ZE PR U R B VT R e — R A . AR B, 1 20 fiE4E 70 4
AR S Y A W B AT AR AR A O B KRR . AR R B IR
TR T E TR A L o 1t S E AT M) T R I A (B 23 - 14) o S AR
AR TEIZ N IF W Sh W A= W) BEAFAE AT 10 4R — R PR o XM AFR 5 1% X 38 )2 1K i
JEE 29 10 45— 00 Ja] 30 1 22 A A — B, 0 ¥ Kl B2 TR 994 78 AL 5 b RV 3 5 3 ( North
Atlantic Oscillation) A % PJHE AR (WL 5. 4 7)o 72 10 AR EUPEFR P, 2 6 H B0k & T 24
96 A1 G B9 6 A ) I, 5 7= 7 ir sl 49 22 B0 ORORY 3 31 s ) (IR 2 ) 1 19
fiks M, 24 6 A MR T 2409 6 AFIIRIE (FEn 6 A) i, ZE 1R sh¥) 2 83
ORI PR Sh ) A R R AR . 6 H KGR R AT B AR AL KIS AN RE X i 1 3h ) 1 95
IR AT )™ A B R o SR, 7K Jl 14 4 18] 22 553t A2 A feE KA B e 1 A A A
A, R T R R A T, AR TR T OE S TR U S W B A W MUK R
George il Harris (1986 ) S fit i Brdln R W1, 7l BE AR X IR T 24 BB R AR 03, 17 Ui A W)
AR G2, A Bk /K AR G KA 3 0 J2 T 28 45, AT PR O8RS 77 e AL oA 1 3
LG E 2 T 300 55 0 10 DR A R ) P — B, AR B R BRI 4R 1y, 6—10 A
()P O30 45 BELLE 1 9 T AR A A 1) R (O T ) 8 I JHRE A /N 4 3 i 3l
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Wiy v P i S TE 12 ) ) — T BE 4 4 e B 1Y R VR LA AR S A K B (A
12 - 6;George 55,1990) , AHZ, >4 6 H BRI & T 2400 6 H 1R (R 6 )
I, KA B 53 2 BT R S, 0 300 O 0 O A O e A ) T . T R ) PR A A I 3 9
W sh A= 3 5 Yyl A 2 )2 15— BOw iF i sh i £ B AR A R . [ R
VFZ B2 500N AP HE AR RN T2 5 5 MM EY—F i sh Y £
F—F (WL 26 & ; George A1 Harris,1985) ,,

TEIRAEA KM , & 8 IR A S B ] R B 5 A A LR R AR U 2 A e T 35%
TR S W) i A ] A2 Ak U‘{%Yﬁ?i%ﬂﬁﬁﬁi%jﬁﬁ%@ﬁﬁE’\JEBT%?‘J?E(|7§l
23 - 14) FEG 24 ke T AR 6. 5% o BARIFSE 45 SR L N B FIRZIMER & B 2
A 21 LA L PRI Sh Y A e R A A R R

\BC 5”6!]?”3!]9!“0#“lﬂ12ﬂ

& 23 - 14 1940—1980 Jb IR A4 /R

] £

\‘El’@\ ;_,
1970 i k@ k ’, 4K T =
25 m) i SRS IR RSN ) A W

2= AR AL Y 4

i A 3 NE
BEJE 1 RN ) 194 AR 1k
1950 BRI K S 1940—1976 fifi f1 4F

ﬁJ

1950

WO A = 8 km®, P K =
AR 10 AR RO AR AR Y 25 (1A
[ZEAEIE IR 6 H Bk (BT

mjﬁuw

.q: i
— ESReem) e umtmEm L, 1 1976 45,
i2 14 16 18 20 1500 1000 500 ] i P R e B, FPORE S R B
6 FEpE e &l sE 4 ™ R =1 000

ko ] (2 H George Fll Harris,1985)

O TEMKIAR A ] 0 S 908 2l LR 3T A W e v A5 B PR 2R 019 56 28 IR, 0T T o 9 S
FERREEEN . (ESE, KIBRMREEZ o X2 il TR WA T I B T AN B 5 48 K 2 LG
FER A WS B IEAARST , 0 ELAURE M A e e 3L, 38 3 R A T REEL A B o AR, IR IR BT i AR G
PEAR 22 A BRI o o b O (ET SR TR0 57 1 A, AN ST X A 5 R AR 2% , 1T L 3 31 A ) A
KSRGS IR B,
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B 50

KT RIWEIERIHS 3 MR EIG— T, SR T ZIE WGk 14 4 98 25 Bcdis
BEATH BR[5BT R S R8s 2 20 A £ A B 0 R R By s W i v 4
PN R TR VR T o LR LATR I A2 0 B 1) K X #8 28—— 1 8 ( Coregonus aztedi)
58 K PR AR PR B U PR 2 5 SO R Y B AR AR R AR B2 ) 0 2R 3 ) 4 B 3R A 4[] 728
e 1A B9 LA L (Rudstam 45,1993) o BRI AR 05 ) 40, MR R ) i)
AR BB (A=Y, T HAERFIT 0 K & RIS IR AT, - H AP e 2 F= R4
FPH AL, BUSE RIS & RAEL T RN A 2, e R IR A
FE R, AR R G BT LS 2 A e R LA UL B K-, AT
BOE AR . 5 — LA YR S0 45 RO [ Y J2 (Rudstam 25 1993 ) A58 5 4 Wiy £21. 2
X ) R s ) AT S BOR B I Ui sh 4 A W 1 e, T v T A 0 20 Jaite 45 e 4l
BT IAEGy, SIK B 2R R SR i (BT SED) A S g 5, 1B E R — IRk
B AR LA AR, SR S B AMEYE U I (Horn H1 Horn ,1995) o JXMIFFE4E S 52
R 1 ISPV B PR i sh Wy eI 25 A T i B A

23.7 TMTRRIXiFFsh I R9iA TS

Hrbacek (1958) 7E5E s A (I FPEAT T #RONSCT, SCIRLE A B YR ] 1R i A2 )
E PR 2 A B 2RI S W A 2 B AR W IRV S K A S B i o B A
P B0 S S B s 0 f 285 | A B SEE B9 — ST, B0 R s o AR
TR (AR =1 mm ) S DIE 3% 1) £ 288 405 80 s 3 R X L /IS /NS PR 2 S Al 3 (18
23 -15) o WJm A KA ISR XK A A W HEVE 720 ( Northeote , 1988 ) BIFSE , JEH 2 £ 2
Xt S RT3 490 1) R/ NP R AT 5 B

e PR BE A BN B R S A R UK R K2 BT DR Y B ARFE TR T 1 8
VLI sl o 8 i (028 AW R R BR A S0 IE A 1 (0 2R AR KR PR sh e 2540 I3 P Y
VEHT, L BAE R i AR AV A5 A8 B0 TR 15 P A9 VR (DLEE 26 &) o 328 I8 1 42 U )
SO T R BLIUKAEY) 04 K 88 (L5 24 5 5 Scheffer,1998) .

10 8 JEE B PRI S ) A SR BE AR T BT B R B Y RS MR PR i sl i = 5 (T
23 -16) o Mills %5 (1987 ) A kg WA R BY 3 1 50 0 9 /N7 A AL 2 S e £01 E RHE 7 254
(BRSPS R PR ) Rk i) — > LU B B4R 8. B TR Ui sh ) a2 X R A
BRI S W R RE BV R £, S B80T 0 TR AR R I R T AR B /NS i sl W R
RN T P UHAEY R LY AU P R R BARTR W S W /NS RTE
PR A P B B 0 AN B WAL ) AR A e 1) o (EL T L PR 0 A ) A v
Bl 1) AR A M B 0 B OR BB MR PR o 2K (U R 86) S DL Fe o RV XA, 76 46 R
ZH(>T5% ) s, Ui sh 4y £ 25 B I/ o nT LR B B 22 A SR A (A R ol

471




#23 % | wHHy |

SRUA L3 IR 1A 12 W BE (Medjer 25,1999 ) o 11 S PR 75 TE 40138 5 BT AA A (R4, i £
X TR S W IR AR B 2 2 AR M U 2 T 2 S DR B0 SR R PR AR 8 D, H
Hij 1 AN AE o

ARG 2 ) M A PR S 6 (PP ) SIE] T PR A DV AR AR R BE L T 32 R AT 280
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B123 =15 1942 4FHiT, 56 F RN 2K A% N o BT 61 KA IR 2 28 PR i s ) i 2 1 [ 1964 4F 5, LI
I R B it (Alosa aestavalis) 75 RNRE A AL T FETE I8 v B R R 2 1 SRR
AN TR S R D R SR RS BRI 1% o 12 1 Fh AT I RN T2 R 28 B/ g
SIS S8 A AT/ CON B A J iy i 38 28] B A T oy ) B8 ) o 85 Sk 3R 3> 10 34 37 30t 5 ) o 28 e
NI I AEAE JE P v BT R B o R PR TR —— AR A R AR T o — R AR P e 2R sh W .
Bl LU S P o B i Bl i 5L TR I Sh A A N R 2 R AR A ] (B Brooks Al
Dodson, 1965)
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K23 16 PR H B FFACRBOKA T Z WA T, (a) B EMA ISP IS B 7R i sh ) a6
14 B0 85 J1 Ak i (CPUE) Z [5G &% 5 (b) REGIF U sh ) 5 1R I A ) AR i 2 LU S B0 i sh i)
B FAALAR A B 2 A A5G R (- B AR — o AR [ U AR IR B R R A 22 B AR/
BRI b SRR A 4 A AT R N D2l o 1T A A A I, T TR AR R, s A A
BHFEEZMNRIE TSI RN AR S 5 I A2 Y 2 L) (51 A Jeppesen
£5,1997)

BB R s (P 23 = 17) Dy FEIX LI, 4l 6 & 2 W™ 4 R 5 sl T Bl . B4R
Pl B S5 A 25 R T A L AH Y B SR 7K AR rh A7 0 B3 B VR U B0 ) #0205 1 4% B 0 AN T R i
B 55 /0N T 1 o S 6 s T O S 36 D0 G 92 ) 28 ) SR K AR v #2819 I AT RRORE Y R
(L5526 25) o METRIE S AR LR DA R, THEHEMEE (et
e al WA S Ay A5 UL 23,9 4T )l E B RO B X S B A I e AR B S AR AR X BRI R
RUVEE Sh ) A Fe B, 5 BOF U 3 W B 7 728 R KA R BB 28 5 fL # (Hanarato 1 Yasumo,
1989) .

®©  “HERLZN K PSEE:” (pulse experiment) Al [k Jj L8 " (press experiment ) B DX 27548 HLAC IR K
kb sEE R X ARG — R AR B RGN, RS S O L, SR AR SE e P R SRR T
Pe gl (el B SE IR R A PR SE 08 ) o X P AP Y ) B DS 06 HAT W SR [R] B A R o 9 4, XE G S 36 5 o BT
WBIAREE, © K558 Fra s i VR £ R 8] 4 AH AT P OF A2 B2 ), T2 6 A ] #2252 i ( Diamond,,
1986) .
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23 -17 AETCEFIFEY SRR (2 A7) 49 AIFIEY (PHY) JHRUR %2R
(PIC) 4R (BAC) |\ 577 #f 55 Ht (HNF) 4%t (MIC) FRBIF e sh ¥ (MAZ) WP £ & (51 A
Christoffersen 4§ ,1993)

T B B S B0 D K — A S Eb 4 K A /N TR 9 o, 388 T AR B )y b Xof £ FE AR A5 B
B IR SR E R, R, A B BOA N 7R 8 SR R A IR I LT BRAR BT
Ui s 40 £ S5 1 BAF 1 T BB S 2 i W 38 B R 1 — b B A i 1) 45 B 7 7 ( Shapiro , 19905 i
23.8 ).

WAR IEL R ZH( >T5% ) SEH & 5 R ALK AT B 7R sh ) £0 28 2 B i b
BT RS RB AR R R (B 23 - 16) o SRS IR B AR FRAR T B i 4=
Wy, AT 5 25 e T KR AR B B (1] 23 — 185 Meijer 45,1999 ) . 02840 & KB V7 i 3
Wy LA BRI it sl W A0 TR R A 1) T A T80 3 5 P R S 97 9 HR IR (rophie cascade)
SR, ZE e 324 65 8 1 (A B FHASONE 0] — AN 38 SR G A% 366 BN 2 T 99 553 ( Mc-
Queen 55 ,1986) o [Ht , v F B4 0 TG 114 1R £ P 00208 5 e I T — 0 T IR AEL4) =2 [ )
AT AR o BEAh , EESE NI EAS K EE Z) DB M v X 43 HE ok, T L e
b 77 Sh WA B (AN IS4y ) BRT = B G AR Y 5 T TRV

@ PRI 20 a4 38 3 2 LRI B S Py (AN, BN FRER XA BN E IR 8L, xS AN ta ) |, I HAp4k
B 528 FUMT LU RE ™ A2 B R MR N o R 2N A P45 ™ A T — S 5 T R RE AN AR S LR O A AN (LA S (R
J2, S IR AR, 38 T — 26 () A - COAS RE A A R WA 2 B 1 CIE AN SE G BT A 1), 30 2 I 42 74 S22 B 5% 1) ( 2 O
FU O B IR LR PR S IR A S AN TR 2 AL BRI TR ER T B AR AL ) s @A RERSE H AR KA (Y B
CIN U RSFuREs
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3 1
=077
'S
* P23 - 18 2 1 % 7k FE (DE, K
5] . . WAL = 1. 5 km® , K = 15 m)
g ¢ % R B H—2 Y % (Daph-
E ot . nia galeata) W P-4 £ Y it 5 i W1 e
' SOATE W P AR G [ 25 W 9 A i R
. YBT3 %, 1B W1 BEAR B4R 3 m.
7+ . () FRH A i Tk
b RILHET , FEOK M E (TP T
¢ . . : . . WL L ) HeAseies , BRI AT 36 437 e
0,05 010 0,15 0.20 0.25 0.30 035 NP5 Z &S .1 (5] B Horn Fl Horn,
S mm™L 1995)

23.8 &£WiAESHAEE

K iE A R

FEMRHE b XK A AR IS R G AR TR A 2 5 R B 2D T X 1 s i 8k 3 11
75 2 ) 25 ML) ) B B DR S o BRI, D 1 T D R S e il T o 7K A AR S AR
GEMA AR , 15 5 EARR 2 R LA ) e AL o 24 R U g I, R R M 7 40 5l
W8 L KRR AR ) (RN AR B ) A W D TR P36 SRR

R 4 DA 2 MR AU Ay B v ek AR IR B NI IR 3 iy 1
ALK RE W] BE ) — M PR o R 2 A YR SR B 2T R BUE TR T 4

ek

3 Ul T Sl ) £ SRR B R K A I 1) A R A B R N K A 2
JEIIAIERT (R £ R R R K A AR A 3R 45 M) (van der Viagt 25,1992 ; Scheffer,
1998) @ 5 /N KK AR AR ZS 5y A 60 2 ¥ B4, DT 7 A 4 P9 AR (8] V7 B A 4K
W 2 AP R WE o ORI SR A T T ) e i A IS RIS , AN Bt T O A vy AN R PT RE
1717 L3 8 T AR A B xRN i R BOxT T 0 4l 5 2 A% R 1 B P A 2k
AR R i R Y 2R B . MAh  RIHII R K B B A R, 7 B R R

@ FEMA FA—S i X, 537 B R A B S & B R, T i AR O TE R EE A (LA 26 75

@ “HEREZEA DRI E WA DR Ty — T RRAR SRS A W (0 B, LT 4 4R A R I A
KRB P WA G T o R AN n] BESR FH S B Bk K HE T 0 7 0 B TR 3h ) £ ST Bk, B 7K
ARBZE K SRR B A A AN A R . N T 8080 TR £ # ZH FARAT £ T30 2 0 £ 2 T s 0 s v s, 95 K
B RUR N B (R B SRR R B 7 D T S AR AR A [P ASE, JE IR A o 2B W 3 i1
TaEMEATE” (Seda 1 Kubedka,1997)
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S5 7 0 S K S £ S 0B R F-0 2 (Kiehell 1992) , R4
WAL & 5, 10 H AT 5245 A0 2 AR 5 ™ AR A A7 AfE £ 4000 ( Sissenwine, 1984) I AITRY
AT FH ) RO AR 7305 23R (0 4 [A] 2816 S B0 AN A e 1R (L5626 &) o deJm, an b
R PRSI AT 2 0 S R R ) IR AN R B ARG B RE S IR S0 T, T B A
BRI R A s 2808 O AR T i B 223 Jy ThT (1 BT 23 Kufel 45:(1997)

KT AN A Wy AR S0 ] REPE B I, SRR R IR SRS B EA T 1 BN (B
A8 KHEREEES (de Melo 45,1992 ; Carpenter Fl1 Kitchell ,1992) , Fl@ & —kfE, “ EAH” 4bF
Ha], VR — R T B, A W g n] BEIT IO 1R R A Y SR T I IR 435 1 (L2
255 KM AR 37 Fh 4 B 7 — B I, JUHAE /N BLBA b, R YR 2 T B Y.
Benndorf (1990 ) $& T — 4~ B 11 AV 0 fof B K29 0.6 g TP - m ™ - a™' ZEULBIME T,
AT AT LA (FERE RGP ) o AEPF WA b, S S8R LE 50 ~ 100 pe/L i, it
ZRER a X EWRIVEACREVE IR . Jeppesen 45 (1997 ) |, 76 B F BUAOK WA o, 24 6
BT RS 50 ~ 100 pg/L i, #1281 A FTAR S REAICE FR 0 004 19— Fh il B e o

EEEIMHERTE

WA PP RAMAIE S I S ) T HE BT TR B s (RO T A A s A 3h ) )
HE PRI AR S EH L o [RIINE, 3 B T30 B2 1 Bythotrephes SEAfi YA IEFIE il
BEPESIKEMAE(Cliwicz 55,1978) AT EPERPHRER (AN Mysis relicta) RS, A7 X L8
PSPPI ABR B IERIRN S . TEVFZ WA , WA 040 L B2 R B2 52 W P Ui 3 )
TR AR E BRI R (WL 23,9 99) , MIHABCAR B R 2 — oAb, TEHoK WA, 77
e sl 55 ORI T iy 4 BE A MRS LA BB TC A MESh W B2 G . g ek
BRARSI A HABIC A HE S-S5 R R sh ) s 4 S AU Sh S5 e W 0RE. fin, F A
BEES MR UL A BV i, R 3 2 B R MR BE T e, AR ARE I EE B TH( DL 25.6 1) o

IR L E Y BRI B A S PR R B IR TR SE , (HUR A= YR SRR R
TR X PR AR IR T SR R R R A 52 ) I 0 B AL S e R T R R
HEAh ARNTCI AR T 5C T EIREREIN (B WL RN A 1 £ 9y T (1 1 P 26 i B

B RYEIIE M  EREISIN

R T M it 2 I BERRE £ ) AR, Yol AR A SRR ( Mysis relicta) 5T AT
Z LA WA, TR RA X S R IR A . 7R L, XAl 2" A T
FEE A ELTCEE TR IS R o IR RS AMABR IR A 28 il & S8 T R ELE R T R 2

O T, AW HERYE R — b PR A7 78 AN T B0 2 0 15 58 TR AE I, O T R | R Ak 2 X
A=W 05 R AR PRI () AL G (Persson #1 Hansson,1999)

@  HEIFE AR A PRI A N R R 5 S AR e e R I R 05 [ K R R
ANHAL A FURE I U] o 1L b A B 5 8 T ok o
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REGIF W SRS SR A LR T L RARAR , A/ N SO B £ 10 7 10 sl 4 b 26 2 B2 R i 2
_ETF(Langeland,1988) . RESHCEPEFFIF S FRERY T K S 2O T PRI AR WD Y BT

IR BRI AT T 0 R 4540 o 7SR [E RIS RIS | ABRIF S, IR 22D
JEE HOAR e (9 R £ 6 0 B (9 £1 R s #1.( Oncorhynchus nerka) H B AR AN 2 1 SR H
W o AN, U W18 ( Salvelinus namaychsh ) 7= 5 () b FHi B A7 8L, A8 W16 )5 A
LB B 2 A BT ( Goldman, 1981) o 5 AL B2 , TR LAY A 41 0 I o, 210
A B D P B g L B R e A R 0 SR R T SR SR Y S0 (Lasenby 2 ,1986)
BRAFAY SIS B EERER (N T 1 AVEIRG) , RELIFIE sl W) A RE e BRI R A B 1
M PRI s AT 15% ~50% BPERBCR (A YRR R x100% ]I 5IA
HAE BRI sh Y 0 28 A T, A2 5 U A — 22 BT % BYEER It K
EFECT 75— DAER R AR AT Qe O T B W) ik TR A £ 2 (i £ 1987 ) o
s 4R BT (ML 28. 8 745) ¢

FEER KM RAREWIRN KL

A0S R AT LE IR N R IR (AR ZI ) KRS R 7 . M0 B0 72 i
L BT A A 0 (0 G 3B L DA T 30 AR 1Y F 5228 I W sh i B, 1 15 2 B A
A 57 6 28 L DXOR I oA T 5 P A i TR IIIA 2 — o A i o 4t i 22
APl S LE 19 120 30 4RAC5 1 A - R B ( Petromyzon marinus) & , EATTH B KB N £
RIS (18 23 - 19) o BYIMEHG S —AF R AR AR AR I 5 ARK PR (Alosa

1990 |MHEMI T mrom bl e e i EFE A
(i) 1958 1988 1990
1986
1970 Crulpea kertwigl
- = : (=R S el bR zhn
T A~ (LA 5 9 HT) T 7
1950 = it
1952 20t £2S0MF AL,
I @ opai |
Lk s
1930 | 1933
1910
T RN R )
1902
1890 — )
iﬂ;ﬁ |= -‘ﬁ' yl!.” 'FH‘I‘%
1870} el 1879 R T iﬁ;ﬂlﬂﬁl T
1873 | 1813 e
(HERHLED
Q
— B8
im0 [ FCEBmMRARERR
194 #0304 4T,
1810 -

K123 — 19 XM A= BECRZ IR Y 140 FhARA ML F2R A ARAFAR (B A Mills 45,1993)
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pseudoharengus , —FPLATEIF S N B A28 ) WALR . BHEHE , i AR, R S A
KK AE 2238 ( Bythotrephs longgimanus ) FIE B YE R BELS DL ( Dreissena spp. 5 WL 25.6 77)
WIAAR, LLICTE 1998 45, JLRM 0 28S  —Flogi 78 2= SR S iy Fita £ 7K & (Z KB Cercopagis
pengoi) AL .

TEANRFEPAVRZR ARTRBC R (L 5. 8 1) , B AT ik % 2 v BRI P4 BR Y iz
T EGHTIE S K BE AT 1. —LERB TN 52— SR BE 1 AR AR W) FE B i A M R AR 7K A
FEAAZ B PUER ( Ketelaars 55,1998 ) FI 55 (& HEHD X I Ho AL A AR T 284045 5 UL 1 ! £
(Cyprinus carpio) , FEAEANEE BE ( Myriophyllum spicatum ,—Bh7p A 11 7 7 AR (19 KA 7K
AU ; WA 24 %) , T8 38 (Lythrum salicaria,—Fp 53 A 7EIRHL A HE KA ) 26 ©

XF 5 | HE RS M0 B A A5 1 — 265G TR AT DR PRl A M RN A D RE 9 AN K 5 1Y
S50 IR S5 AR b DX T 8 S e R AN S AR WA, 33X A& R A /DB T2 PR
— A AR I 238 s WA ) I 7 A ER DRI, S5 ok >he S 37 b 114 R JR AR NN, TR
S i) 422 5 e i 4 T R s T) RUBE BT RIEE 20, R T & 28 JC I i UK 142 5% i DA ) 42 52 i)
T X AR, — A% — IR B A AR 7 A 1 5 M 22 52 B I A ST 3 A S N3 3l 5
I A2 2 AR A T e . T A X e DL K 2 ) BEHEAT A TEAR R AR IR YR
TR AR T U S0 ) RN R ) DX A A RS R o3 5E el B DD g R ( Mills 25,1987 5 Lehman A1
Céceres,1993)

X BRI A — b, B2 K W —— G R 25 01 DU R AARR e 2 i
Hesh¥y A my* HE” (sledgehammer) 500 (UL 25. 6 15) o JE R Y 36E 5 Tify DA e p i 1 0
TG RR/INIBSE AN (RIFE 2 8 B e R BRI S I B Y)) o A, e st
21 RATCTT A AR SEAE IR 00T B A B A R B RS B IS sh ) Ak
Y T, REGFE SR AW A 7 28 BT i 3 B2 T B (Johannson 45,2000)

BARAEY AR B AR HE LA 2 , B AEDE 6 TR PURR 62 HLIR OB vh == DL RCH:
M3 77 B RARAISE , RORHBAEHE 1 X 7 7 £ ) IO N 5 2 0 T 1) 52 2= i L R 0 T sh
TEIXLEE ) I g B TA TR

23.9 Mg H

AR PRIl S A B P 00 5 S DL BE AN 2 vE— AR sh i 2 o, A —E 2
IR AR o 1EHE IR AL IE b B ( Chaoborus , XUM H , e S0R} ) 41y 1 (14
KO TR 2, R LUK P AR/ N R R PR 1 3l ) i 6 7 A E ORI (Hillbricht-Tlkowska
4,1975) .,

S DR G375 W 1 40y BT 2% (P 25 = 3) o 4l B Bl — 3o TR (0 4 oy I K Al 4

@ TEMERH DX (NS [ b2 LI M), 37 22 AT 3l L) S5 2 BRI K e 52 By 0 A 7 B 0 T 5 2k, 1L
BTG BEE B A A T R, R R T 2 A IR
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R BUERE L, WNIE AR A b AT bR 3 B RS . AR 2 7175 7 for g i BE ROV T, fi 1t
KBS )y B RT LA TR H OB o 4 AR AR S 48 1 s A= 305 JR 99 98 % RN TR] . DA
— AR 2R 5 UL A, A SR K I B 4 4% . TR IR TUE SRR 4 TR P AR
WRA M AR ZEEY R R RGN b, 2 2R L2 6 ~ 7 Jf
T PA5E B — AN HAT (Muttkowski , 1918)

TEACHR S , BETE Sh A b T+ BRI #EATR SR T, I PSR CT(H AT 06 4 B He
BT KH . SAE R MECRTEAR KL B ™ B8 ( <6 d) , 7 P AR i (4> WEAA ™ 500 4> B 72
) O IPIE MR . TE AR e AN R n I v, SR — 1 1 gl B e T
5100 000 4~/m”* 7247 (Neill,1985) o A FET 36 H AR 1o, 45 301 &0y o 02 0 0 3l 5 30 7
5000 ~ 130 000 A~/m® ( F£—A&AT fa 5343 (KA 5 Xie 55 ,1998) (S I ). 7 4E 2 F]
W (R, IR, 15K ) |, W4l B fe i UL I B s &l e, DL S 4 e 4 e (DL
55 25 %5 ;MacDonald ,1956) ; B A1 TA] —jt2 7 A B AU ©AF (18123 -20) .

K23 -20 #Hr2F Wl (BRI,
MR, BT 35) b i Isoplfif2
OB — AN B

@  ARFTAALAEVFZ CIEIN) B0, A e b RS A . ARk — P E R AR s A TR A
i e BE AR AL 50 m, K BE RIS 1 km, FEAEZ R, 46 K 2800 I BB H R LR R, e H 2 hr
WCRL2H B, JEH & Chaoborus anomalus , VL S 80 AR N 55 /0 114 438 0B} ) 35 W& | Tanypus 1 Procladius, 41 T+ &
TR IHEAS S A B, K T A5 s — e, JSUREE () £y 00 A MBS SR AL I 0 5 005U T SR AR ) 1 3 PR GRS | 5
VIR HAD 528 LA THR Ao TR 3 A I 30 1% DAL ) o e BOIEA JE WA AR P2 3R — A Y
FEMIHFETIA R (Beadle,1981)
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B — S AN S I AR A /N T 200 wm, SR A TR B JZ BORER , LURURL R
AW KA 3 AR/N T FE 2 S W AR REAA 1 48t b2 £ (Neill ,1988) o AR, 7E
AR AW b AR A (13 ~ 18 mm ) (0955 =3 F1 5 DU 0 4 (A 47 d 13 e
BB . FORRE S A REOC A MR DTRR b e - AE) )2 DR e Ul a4
PRBR %8 L A5/ INI T L R A 2 AL /N AL P37 3 ) (Moore, 1988 ) |, 7 15 B 1
], B AN FE 1 T S R A S ARl BOXT ep S5 RN i s ) (38 A AR
LI I ) O G R A — b T 2 S R U G A X A R KA AR A S e i T/
AR AERE AT AL FRACAAE T/ NV IMAFRZE (Pastorak , 1981) o e 11 2458 B ((H Y L
2) BRI T RESEA BN, TR, W S8OGT rh S5 AN A R/ IN I i 20 ) 1) A 4 7T R 55 11 B 5
JEROIARDG . A8 R BB — VRS 301 A AR RS ACOR /N A AR s e (HE
I B AR A8 L S 25 O MERIT B 5 T i & (Fischer I Frost, 1996 ) o KT, AN AAH X 442
B SR = AR DU A A 32 £ Sl 00 AR K, v 1) 0 28 40 B s 0 mT DA e e &4 e 4
JEE AT 9 2K ( Lamontagne Al Schindler, 1994 ) o — H 323 F Ay , WA IC4h He T LS & 77 i
S RHATEY TS . FEWNARR A R v, £ 2 1 3 R 0 TG 2 B i &)
B FEER) ETF( WA 27 35 ; Locke A1 Sprules,1993)

TEVCA B PR 20 ) 28 43 A (0 1A ATt 30 585 = 010 265 10 30 1 e 4y OO F AN i A 7 A
WAE HITH B2, — B A, BT R 7B K 3 BT % ( Dawidowicz 45,1990) , I
BB RE R T DA 2 K, AE SRl (b de, 55 v R W) |, 5 DUIAS R fE K 44
RZAE AR TRKZMIEFE IR 200 m (WEE S, b 1) FAFRS 2244 25 m/h, [a] |
TR AR 40 m/h( I, 23. 14 75 ;Trvine ,1997)

A B4 H AR B AN BB I T A RN R R R i S ) R R A AR R 2R B 4 i
T L3 [B] 4532 W) ¥ 6 R 3l s WD AR 9 B9 RN o A S BRI I 64 o T X 7 — S0
G AT A AT 0 BB S g rh A5 B TR, 7R R S v, A b DR R ) Y R A 2
A TR P 254, B 58 4 e 0 080/ S 35T /NS AR 18 s RURL A 2 Y o 28 S R R
BTt NIRRT s g dAR At T R B, e T R i)
A1 5, (45 T 22 1Y) 14 B 40 P8 A B 56 DU 4R (Neill, 1984 ) o F§ 5142 5] 134 [
bR S ge A LA T AN A . B, B R, A IR AR 22 SCER GO SR I T A B A 5
T Bl 0 R Vi 5 k) v Y AR T, B 5 4 5 ) AN 0L 12 8 200 ( Neill, 1984 5 Yan 45,
1985) o HUk A SCHRBERE s I8 7 A 5 i 3 4 28 0 AR s 0 S 4 R 0 VR T L 3
B IR B Z RSO T RN AR B A7 6 5 A K A EUE  iE s i (R JURI 55 1Y
R TT kL T

23.10 FEiFzhHiEe
TP Sh IR B R A K (S T W 1 5 R B £ T L BRIk /N i
ST, X EREH AR GE T — 8036 T 5 B R PR sh R 1 a4k
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THBDOEE |

FNT I 1 4 T B BF IO, T EL4 K 2 MU TE SE 00 3 e I T A Rk
T RV A BT o A A 2 DL A KR B B SR AL, B R ()
(b AR+ d ™) SRR A R T PR A o A AT 58

In(C)) -In(C,)) W
F = X —
t N

Horp, G ot &Y (4/mL) 5 €, N A RY) & it (A/mL) s W S8 /K i (mL) s N
NSRS 5o SRR (A

PO () BB R AR AR AL )2 MRS A BB 4, thIB/KR (F) FE )
T (C) IR

#0231

C, +C
2

P2 I N GURGE 78 A SRKAR b KA sh B 0 B AR KRR [ (A B Y/ 4
K) x 100 J1E 15% ~32% W) [l 5 (Winberg,1972) o {EJE, A15R [ AR KAR B4y e
PR AR F AR, SRR T LR BUE (Richman A1 Dodson, 1983) o AR I A= Zh ) Fil e
A Bl A KSR LB , P2 AE 20% ~ 30% ( Straile, 1997) , I HAE KRR S HA
B C: P LB IR C (Elser 45 ,2000) , {HJ2A7 XK A &) ORI C: P L HRTISAA
A DI, 2 BUE B — 4 1 CARGE AR, 2= TR A RS2 Bk vh 9 [l e 01
Az RIS S T W AR IR — o A AEAR 22 AN e

G =Fx : 23 -2

o LT T

TESLH 2 AF T R IE /K A BEE IR /Y T BT BT R B ol It B 2 )5 , BB K
AR L A9 _E TR R B (Horn, 1981) o [RJRE , BB/ AR B A 1984 KM _E T ( Knoech-
el I Holtby 1986 ; Jiirgens 45,1996 ) o S AR RAMRIFENE sl Lo/ NMARIFEIE s BoA B Y
TEAKAR (DL 22,9 55)  BAE EBR BAMA R/ INE A, B2 A ) 4 i K 3R B R A I i i
1M R B, I 5 5325357 JE 5% ( Peters Fil Downing, 1984) o B 7K S FIHCE R R DL IO T &
Yy (Horn , 1981) Al i

B K A LRI E 2 R 22 AR TP BEAT , 380 TS I AT B ) 28 At £ P
R, JUAS /N 0 7 AT I8 o, 53V 0 ™ P 8™ C b Y B R, 76 77 U 3 4%
BILPE WA TR S, I EATRI R . S 7T 20 M, S8 b S5 s )
S T A SRR AT AT RE (R B E ) S SR R IR AR, A AR A
T IE R —2F (K 23 -21)

I JE SR B A [ Haney , 19735 26T Z M. Gliwiez (7 22) Beit A8 | #EAT Y4
B RE RO RTEUR RIS . B W SR (2T Schindler-Patalas ffi $2 4% )
KR R T — HOC B A AR AR AR AR B K W sl . 6 BT TR RN T —A>
AN ZE T TR FETEAR ORI /NG IE O AR I 0 AR (A L S e
B o PRSI LM 18 C BB R N B BOR AR IC 1 B 0B B U s P HE A

481




£23%

Fway |

HNEI K BORMAE B KT, WO T E ) o ARAE T S0 I SDRHA v B A RRU A S iR
JE BRI )R Sh ) B B AR S iR B g A i S ) s R U Sl R T
BB AT LATHER 12K (Knoechel FiI Holtby , 1986 ) . 7 55 4 %8 5L 7RIS JE I 6 A #E AT 10 4 £
WD, BRI/ INE IS (5 ~ 10 wm) |, BT AR i, AIFFE A5 Hh 0 0 300 v TR LA
FREA KNG (2 ~30 pm, B R A b3 A ) 5 SRR i AR A A AR AR N
W, B I e i T XF SR PR AR MR TR [N A 5 R TR I U AR ) RO R i A ) L i
AR BB R MBI (> 30 wm) (/NI PR A= ) ] 9 450 32 (James Fl Forsyth, 1990 ;
Cyr # Pace,1993) ,

008

P #=0,078 > L L0

0.06

=
E
|

et imm® mm d )

=

=

=]
|
L]

0.00 T T T
0 25 50 75 104

st it imm’ L)
23 -21 FESLEEFMT , KEVRIEahY) (B E) Y a M R R A
WoB R BE A A Yy 38 I 3% S R (51 A Horn,1981)

WRHRN

AR KR P £ 23R ) o AR 25 SR e I, e 4 K 2 e | R i Ui s ) 32 A
SERCI S WY BETR S5 , T A S A0 TR AR A AR S TR AR R e N &
(K 23-22),

Bl bR AR AR A TR RO I ) A5 b A £ 25 RV B 7 (9 £ W R, T 2 2 22
BEAERENPGHEMIEY) (K 24 -10) o X ATRESE i AR K PO 75 9 &9 e i
A PO KT B A R T B IR R SRR R (LI 24 - 11) , Xk
PR B E BRI A ) S8 T K AR R Gt b /NI AR A 1) S BEAR B 4 2 IE R A
PRFA XA K A PRIV R AR/ 7 7 sh A A £ A 130 o
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B0

6l

40

0 2 30 0 I

20

0 20 40 6 80 100 120 140 >150

iy fr #(%-d ")
P23 -22  gEJLPBRAUET U 22 W30 35 5 A K 2 LA R AR WA )2 A4 5 KR IF I 51 4 s
(<35 pm) PRI DR SRR AG I (n =369 ) [ 1: - R A8 A s 2 56 T S ME AR 10 ) B 2 )
SOURL RN PEARIC BT 2R, DA S B TE) 25 AL A SR T2 B o SR PSR Ja — b O 2 A 00 2 1308 3 Fe /o
51% WIRFE /T 0. 25/d, 30 A SEEG I HOE FIMN e 45 R, e 2R RIE 2% ~21% (7
8% ) WYBIEBEMAR (<35 pm) . ] (51 A Cyr Fl Pace,1993)

23. 11 EFHBIASZEHEHY

TFTE BN W6 VT AR R s A 0 ek N 85 A 1) 55 i) UG A 3 o R B T B 7 AR W B
W , S 3 B AR BRI (PR B ) 7 A W (RS2 e . H R, X T A — AL R
TF-IEAE PR P 2540 R = B = AR (R e B PR 2 i LA K S 2ot R 25 5 FE — A P AR s ) T ff AN
%, TEEPAD SR VA1 BN IR AR IR R A8k A I A S KRR | BB A 45 T
W BB SRR PG 20 5 | S i B2 AR KR AR A, T A SR R R 2 B SE T2 3 ( Sterner,
1989) . Wi T H BefE it B FRER PG I, (15 SR EhRe A s v G = R e
[FF i I AT RN AN EATROS R B AT = A5 . IR B (A )
AR N:P(R 8 -2) Fl C: P IR+ WA N T FRIEAE Y , T HLAS A Bl LU /N 1
5 SR K & 2% ( Hessen 1 Andersen, 1992 ; Elser 45,2000 ) . [Kl M, X4 V7 Ui 48 9 A Bl
C:N: P i+ Lo T U & I liE sh i B s 22y LU(E R, U8 B I i s i 22 /b o e Hom
(A= i BR A A, TRk 2 I AUCHE tH RS , 3 B — AR TR A ) A K
5 C:PRIN: P RYJET LU, R EY R iR sh A S A e 5 F B (H R FE K AT
() RUBE b, RIS S04 SRl 0 1y e = 32 B8 £ 28 %) v A 1 s 0 2 5 % Ve DA ) i A
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S A P A AR R IR H R AN RAR ISR . BRI, AN [R) B8 ORI o i sh ) SRR 3t C e P
1 C: N AT AR (Elser 45,2000, 17 EL B AT 17 Y7 AR 490 a0 o5 A 160 11 17 TR 0 4 AL 1R
f 5 B ORI (I 215 7)) .

ﬁ% J\E

KA AR AN Tl A TR 30 P45 £ o el AN & Ol A 7= g BB L IR sh i b2 4 Al
AR REZ &Y C: N: P BT L T8 2835 B A 00 A A 2 4 B8 T AN 215 24 ff
JELEFTHALRE S (A AL SRR . ISR AT R, R FEAIL C: P H LR 32 B B il 14 175 O
T AR A A S R B A A K (Boersma ,2000) o AT, B A o i AR HE DS R
BN L V7 I s ) A = 230 R 2 3 ) T B S e DR 2R T it (5 P R 5 AR 2 B
BARR SRR o EATRGE T s o B8 55 FA DL BT A K A i 12 DL S OK AR i
A, AR TR S TE T il 2 A 5 2 KR TR BE

FERRA A KAV R, T BRI JEAE BT N: P HG (BRI T H ok 142 1)
TERTEIURAY) N: P LU BRI & S SRRk AR & Rl ph a5 sU 3R, #HE, FK
AR T (% N) B —L8 HEE o i (% P) ZE 2, S 80T Pk E A Bm iy )i
JEN:PH BT HCA (30 ~50) 1], R, # /K AR IR I0RA) N: P A AR s A SR 5 57K
g Ay UL (Elser 1 Urabe ,1999) o FEfaf 22 MBI AR ST 45 5 R, B B 52 5K
RUPF S i A AR = B B DA G : R SRIEAE 2B 0L T R BB B, T AS 2 FA7 ol B
TERURLIE T ok, (E Y BV Bk Y C: PR o 250: 1 7431 500 1 i, 809 F R S5 By —
FERE T T ok (DeMott #1 Gulatti ,1999) o X 17l sl H LA B HABRET 21 F1 IR Ak B & i 50 &
HE Y SRR E YR, BT B AR LA, I3 it HE T ST I 2o 22 1k

INAMRA Py ) B AR AR TR AE . AR IR RIS P T o 0 LA TR
A= SO R TR S F7 Eh G R o 2 i R e T R 5SS R I s W B o 2 o A (I
23 -23) , MR, KRIUFEWESh ) = 8 A A KRR g HE A (YOY ) B HL AR LA I it s
VIR B AR R A AE KR O E R R (WL 26 %)

100 {C1]
& £
2 2

F 50 F 50-
= ®
g i P
&

0 | 1 0 ] T T T T 1
6H7H8H9HI0ANH 6H57H8H9HI0ANH

23 -23 1992 4 H AR —> v B 37 AU v s Ui 20 40 R0 20 TR AR ) e RN 2 S R AR R T o B 0 A
[ : O] BE R TR EZE0F AN AR IR R (AR ) | 40 8 78 8 37 38 728 P T o5 A9 EL B AR 24718 (AR
XFFEMRAEYR) (K 22 -2) ;@555 #iE L (HNF) AR AR F 7228 R sh P 76 & FR 30 14 v o 4
AR R A, ] (B H Haga 55,1995)
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T8

23.12 REFRFBESZFHIMEYE

SR AN LS R A B S IR R s W A i R, X T R AR 3 )
(Porter 25 ,1985) % i (Pauli, 1990) FlIA %I V27 59 ( McCauley 1 Kalff, 1981) 3k i3, A1
RN A E & EY R, X WA T e 22T RIER (8
W) X5 Ui sl ) A B R A e W EE MU o FE A KR PRI S A ) e B A T
TR A0 A 0y R I I3 I, AE 3 SR TR AR ) (log-log RER/NT 1) o

RTAE R EFAWNA T KBRS )5 PRI A A ) 1 04 LUAE L/ N st DAL T e
ABARTEHE o 33X T2 R TR A B 5 i s (B R0 253 (o) RUBE A4k, S B 3 5 2 W a) i AH B
YEFI AR AR (DL 2.6 7)), LA SAE DR RV A VR 2 B2 7 TR T A RAH BAE A 10
HAKER . Ay f2e A28 5 SR T A 2 UJE R AE— &, JF B 5 KA sh Y A4
Y M R R B MR (IR ) o X SeHI AR s FE R ( +) JKIR( - ) K
FEIFE] (=) (Yan,1986) Al pH( — ) . W (& 23 —24) F1E AW 5 KA PR sh A4 W) ik
BIFMRKR . N TIEA YA BRBIR S RE A sh ) [FIAE 5 S T SR8 v (4
MR FEE, +) K +) DB E ARSI ( -) 2 B E A R (Gasol F
Vaqué) .

1 kD

log{ZB)=0.76+0.91log(TP)
| #=072; n=a9

=
w
E
= 100
=
§
- 23 -24 5 49 AW (Jh 47 4
T i PP Oy : e EACIRA ), A (TP) 15K KT Ui
1 10 100 sy & (ZB) MM KR (5 A
i 8 (mg-m H Hanson % Peters, 1984 )

23.13 FHFhErF=

I 24 22 B0 e Sh A 7 e 00 5 7 5 20 142 60 4FE ARG 2 70 4 Q5L 1)
ST ) R 02 (IBP) WIS 7 X K AR 2R 75 R G MR R 5 R G A P R S g i
WANPAT T IE.

BT B IR G P i R T RGP B I R B AT DL T 1 A AT 5 . A
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Fway |

B, R T B AR — DA — TR el — AR R A KA O . R0 R s
) B A A AR R O — AN B ERE FE EAT AN E o SRR AN [
P A 77 SRR — 2, A2 ] LA 18] L4 LU ORI TS AR FR e 0 A 7

PR AR AR AN BRI 1T HL A 1 AR U 7= 0 i 2 BB R A . X 4
BUAEAR AT ST A7 SRS IT LGB M B R o AL, IREGAE 77 3R 22 S R RS i
SE R SRR ) A 2L e 22 S AR A o D) B AR A 7 R A AR U 2 K 2 R L T
FETLEMI AT A2 BE LR SR TR R i 2 AR AT i ©

EFEEMRFIE

FE—BF B, WA R A R A AR BT IS AFE IR B N I A= ) i R B R
PR (Py) B IEWT

Ry = (B, - B,) = W,N; — W,N, #£23-3

Hrb B A Wyat s WoRIREE s N MRS s ThR ¢ i BOR 0 A BT, Sl & A4 Pk
P, SR GRS TN R SR ER 1 O¢ R 3k 2045 P-4 /R 5 (Langeland , 1982 ) @ #&
M, A R AS AT S Y I EL 2000 2 A FE R RIBE T3, A X PR AR L 3R B e, (HL2:
X285 A A B B R 17 AT DX B3 Bl 2 Bsf [) P TR (R A = P AR 5 2 9l W D i b 2
BRI UE LA S (ILIE 23 - 8) o X TR SRS HUX S 7E A K Z5 1 e g i 22
HEAT AR E HLAE AR B E LA DX S5 (4 2 i 3l W S R U ME B2t L R

W T2 BT S B A KB BT X A0 TR, AR FHULE 3 R A ik i) —
PRI 7= 50 o 55— Fh 7 vk 2 38 T S0 00 = M M AR B0, 455 P AIMG 53 1)
BRIV AR 7 o, 58 A O A K IMIE BB 25 5 7E 2 50 = sl B AR B A=
PR R WNRE S AP R e R SR A REAE I AR 7 i S ik & (R & = 1A & - Rl ) 19
WAl o 55 =7 R 5 1 W ) =F B 435 45 3 2ok S 46wl SCRR AR B JE e s T [ 28R, Ao
REAEY) & (B) B (P/B) i S a] | 15845

R
RR=2§xB #A23 -4

FURG T 2 R IR A B A 3T 7 1 2 vh 58 = T IR ik 69
SCHR R A R AR 7 R 7 i BA AR B RS . IARWTFE R 2 H A= R —
APRIETT 1R S BB A 7 R A I 25 A8 IR A IR TR DA (R, AR e 55K

@ KREBA KA BB SR U FIECH AT S TR T O AR LSRR , T BEAT (&) B £
B ARG A A5, TR T A, UERT T AT TR A TR A R A — S Bl SR AR A R
RIS L RFR AT BT, QA it 22 SR8 545 7 (Edmondson , 1974)

@ R TR RS RN (R, W) 5HARMESE (IR, V) Z A IR MR W AR A d
BAR(Y=aW)  Hirb o B b B850, BT Y R W LUK [R5 R G K, S AMA /N 56 3 7 2 23
By S A R o K U P 0 A7 %o 0 A T AR 31— A0 TS i R P 5 B 2 log,, (V) = log,, (@) + log,,
(W) (Peters,1983)
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B |

ARG IEE IR A R — DAY R R, Oy 7RO R A e A A P R B
FEHERYEZN , Andrew (1983 ) SR T 4 FiOARIR 9 75 1250158 1 A SR K A v B> S AR E B0 A7
AR SRR AR 5 A BT 1 58 A TR, THIRAS A A SRR AR SE FEIAH 2O, O 13 ~
51 DW - m™* « a™" R RAEE /MY 4 fif o 1K AS45 50 28 R0 Oy SOk v R [ 5T
[B] TR AETT I B RAE TR (K 23 - 1), G5 R A9 LA SRAR IR AN ] P47 RAF KL
i RSO IR RO R AR BN TR o A AR AR A ™ A B S A Y A
1, FEARGE ) A RE AR PR s LR i A P R R e 2 DR HIER RG22 5+
AN T 07k A 22 S )Y F AT R ANV 8 o T At 2 R AN 5 1k S 3 T a4 R AR
A X i S MU S P (9 A 7= AT BRI o BORAE B R AT DAAE S R A
T ATE AR bR , (ER — ELTE B R A A B 8 R R TR AR W p I, DL
PR AR T 554% H (Downing 1 Rigler,1984) .

EFERERR

TE—ANEEA LT T, Plaante F1 Downing (1989) W45 T 137 AN TCHHESh W FhBE
(UG TRIF B AT RL IR IRT s AR R s ) M8 , & R GUE =3 (PLg » m ™2 -
a” ) SRR AR R (B, g/m?) BUKIR(T,C) BIEAHSEE R, S KA R A i
(W, ,mg DW) 2 HAHKKR :

log(P) =0.06 +0.79 log(B) —0.16 log(W, ) +0.05 T #23-5

r’ =0.79;F =165;P <0.001 ;n = 137

SR b AR R S A AR R PR oy ) — S (B 23 -25) ,5023 -5
PR 79% J7 25 A 63% AL TR EEA Wit . 76 C R ARZE W i FOK RIS 00 T, A
HEAE Y B AT VR BRAN T A & AR Wi A 7 s 1 — MR G B S 8, Z oo mlH B ARl
(23 -5) AL TIRIF S AR EHESI Y LA 2R @M (LA 25 ) . B 2%, MiE
SAEYRIH, B TR (0. 79) /NT 1 R AR P2 S DIAHRT BN EOR IR . Rt B
YRR RGN, B A Wy a A AR R B AR A T e (FR O AR ) 5 TR R
B, HWG A A AR N TRE( -0.16) A7 52 FAEH, 5= IRESE %
EIEAHSCOCRUESE T TR O T ORI & B AR A SR 1 50 7 I 2 B ) b i b i)
WFSELE IR o T Ml DS T ) e A RS A ot DT 2 B DX 2 3R B o v A A K

TCEHESI YL = i AT 21% 77 22 TF AR BR (A3 23 - 5) BrBefd e ny , (A ] fig 2
pH 14 22 538 1Y) ( Plante I Downing, 1989 ) o 7ERRALIIIIA Y, O HESI YRR 2L 7=
IR NS (UL 27.9 795) o AR T AR 77 SR 0E 527K J7 i B8 I ) 52 0, A e 1) A 7 32 38
W 557K J7 i BRI A] (1) 46 50 K R AE— 2 (Plante F1 Downing, 1989) , % %0 #Y 7K 77 i B B[] )2
BT s A T 2 R TCHLE SRR ML i B (9 = 3) | IF KR T B
KIAUIRE . 7 23 =5 rIA PN IO AE 3 N R AR JLTIEZS (Yan, 1986 ) o 4K 1,
RS AN B RE Y J R — BB 0 T 22 42 R TSR I SCHR v ARG 1 A0 e A ) o R 7 i Al 05
(B 20 S L 3 ALY o
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1 000
1  leg(P)=0.73+0.73og(B) .

1004 r=0.63; n=164; P<0.001
.-Ii"‘ 10
§
2
CERE
'y
8 01

0.01 -

I e N

(L0001 0.001 0.01 0.1 1 10 104

EE SR g DWm™)
[&23 -25 KAETTEHESIYIF R A YR (B) S4EA 7 & (P) WA C R, [ ER -4
B E P B AR AR P A AR R (523 -5) (B R SR N2 R D R A e A e
S A R AR S S M Y . ] (2 B Plante 1 Downing,1989)

TR IR PR TR A WY 7 0 Bl 0 A 7 30 e TR LR 3 (Plante A1 Down-
ing,1989) . XA HEJE i THERZAUSE TIITA B R/NITR I o K2 B KoK A A L nT
BRI S A AL 7K g i B A 1) B A B AR K AR PR SR 2 BTG T ok A DAL A TR
Prh B FE (225 —4) o F5— > [RlRE AT IR I B0 (B i 2 i R 2= LU Ak ) T VL O L B
ZIN T SR A,y T AR DX R AN U ) B R R R L ) i e AR R P
(WL9.577)

T Ui S A e T T ARG R AT 5 A SR U ) A S ] RO 9 2R kT AR
(2.6 15) o AL, XN 23 - 5 S5 2 B R ) il FH O B0 A b A i ] g
TIEAS SLVF ELHEDISE BT DL T, BB 1 S ] LUK 2% RS MRV 2L 7 B EA T A 5 [l
HE A TEIT AR — RS Z BT, BATT AT LI P A 57 3 ) 0 488 i £ o T
WA, 2B AR X AR AR P RT LTSRN B 2R DY B0 — AT 4 A9 A R T A S RO A 2
RGO BN ASRE (RS REER) M) AR S ST R R EE, &
SRR [+ P gt A 7 4 M 0 (L -5 A8 2R 000 L1 19 2 e i R AT 45 O TR i, A TR
IR BRG] Kk — L5 TR R S Al 0 TR A o S L] B Tl

23. 14 BRIBSZ=THTH

BHiIH
F I B4 1) 5% T BLAE A (diel vertical migration, DVM ) Fl F 58 2 IR W s ) 5 46
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|23.14 | BEIEB S A |

HUBA R AR A (AR 5 ) W | T IAE 2 R 53 100 AEIBFFE%HER ., (2
I, BIE TR 23X [ IR G AT IR ME L ARAT 4 1 Y e g .

KT AR (18] 23 -26) 4 2 Rl & AR I Al BRI . X Se Rt 25 18 T AT ik
TS R CAan s RN ) FISEAS 3 B (Anb sl ) o TARTEAN T & i, BRTEAR A7 i)
A AR NN TR T i AR SRRy, McLaren (1974) #2211 RIA 4L 17
Bt , DRI S YT 2 TR fER A eI . B ATITE — R A — 843 B RUER A KR AH
Xof HEBAR I 7K 2 DA R 0 75 | S A RE S TH A . X FIEAB MRN8 T B 2 R s T4
KA, TEIEF GO T OF A B2) , RANFE S TR RIF IR 10 T L8, 76 H I
FEEG ] 1B, NINTE R bR SE el A 28 (I 10. 12 45) o Geller(1986) Fi1H:At:
T s X R R AT — 2P 583 AR . AATIAH AR WA 0 8 2 AR = AT TR TR
K URAFXF BB K S22 I ) P R sl T AR 7K AR By BB 9 2 AT, A
ARG T HSMAREREAEAF . TR BRG], AR SR 1 3 BT RS 20 T IRIFRE I
B2 FERi Kb K AR IR 22 2 22 HOA LS, AR R i B 17 Ui b ) 1) 1 B 4T
HEEARTIAT o Bl , —LEREFE N SR B Y BR AERE E R S B e — I IE R X
PAAF R 2 22 (8] 372 59 45 38 ( Lampert , 1989 ; Dini A1 Carpenter,1992)

0-
trf “Hﬁﬁ

10—
20

E 304 :|—‘ K23 -26 1985 4 8 H I 2 HiA

¥ ULy 30 9 [ 988 MR 909 () ) o

Je - &8 - B AW (o) T

50 12:00 24-00) ‘J Cyclops abyssorum TE1E4F-(12:00) £

00 | PR (24:00) (53 A TR BE (R AR B

FEESL) (FF A 5 1]

» 12:00 24:00 IR EEEE N E,) (51 H Gli-

B i wicz,1986)

TR AL R PR 5 1 W AL IO B A28 1k (3R 10 - 2) A Bl il £ 8 Bk 9 45 Ak
W AEFIRR SR A T AR e Al BT B £ e O R DL SO R B )
WRE MUK TR AT T R PR Sh W i) T TR A T o0, 4 R W s, R i sh W e A il
Js 3 0 L B v o BT AS R 20 e AN S8 R TR K BT B, KR T sl 1) 3
A% LRSS o HABR)SCER T TEUE W] T4l £ & 1 I ——Fh AR, 40 W) 32 45 8 B A
OB BT B[R MRS 3 WA A T I, A R — A~ (5 R 1 R R 90 sl 1) T BT

@ “TE 150 AERGEFANIEE A 100 ARSI BB , BARGEREAT SRR — i .7 (Huntley,1985) ¢
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TR |

# ( Nesbitt 45,1996)

A OB R RIBETE TAEUER , 50 o | s i e sh i s S Al b KRB Dk —
A A A I TR B 82 (Gliwiez, 1986a) o X MRFHIRYBFFE 45 R UER] T 12 RS A
AR — PO A AR AR B 7 o 7 4 R S IR G2, [ Fsf A, 5 19 SR e 30 A e PR A8 i by A O

H R I IR RS HLEI R R i B R oy R R R B Y. )
TH2 I By, T P 2 A S iR B, 7 1 R AR AE U vh BN Bl 12 20 1Y
JKJZH (Dodson ,1990) , IXAMFFEAE R — 20 11 3CHF 7 bkl & (R, WE R T T
IR B A RS E IR (B AR D) , B4 2 B Il sh ) 0 28 0 R Al >4
N G BACEWIBR T XFER 7 A S S, 16 AT 5 S A AR A A A 1% s AR Ak (& M
FRIR R AIE L) -

KEZR

TEA 03 A KA (BA T 2 v MUK PR sh W Fh 26 L R R TEAE I ety
A KRB EERED) o3 A7 i DI, W B DU B MK X, KA i i sh ) 0 e ROK -1 7
(DHM ) Sk I Al £ 2 A% 1Y — > E 2 Rt 1 o 2 ke (&1 23 -27) . SR
ST 25 SR B AE A O AFAE SN R 2 f0 55 ) S 36 R K B, R TR 38 1) A A X I 8
(Lauridsen FI Lodge,1996) . fRZ T HYBF 5818 T A EAEME b5 IS ER AR th R K IX
)V Rl TS, 7R3 R DGR [ ERK X 4

& O
= &4 [ —
2: Imﬂ_
0
Tﬁ Zm{i—l
1000
njiﬁﬁgmﬁ""ﬂm S 23 -27  FHE sh R 2R (T
o, BT BU=0.01 km® SF-EJ7K % =0. 8 m, it
3 60 KB = 1.2 m) F—A4> 2 m FIEH
* ﬂ: S AT 2l KT KR D 1 L WG o 4
i BEFA A2 R B (S P AL (31

Lauridsen %% ,1996 ; Jeppesen 45,1997
i il b 1)

T H G H IR 3 ) 2 RS RO IE 250/ T 2 m( Ddson,1990) , {HIX AR 2 LLEHAK
SERLBE I A A 2 A R S BRI B B N EE L il AR — AN K EE R 7R YR LN
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| Az |

J& 6 5K B AR R 2I R Z IR I sh ) 78 2 B AR T e a2 N, v T
o8 H 58 2807 e 3 il A K A4 12 7 ( Gliwiez, 1986b) o 344 B R B B T A= 5 Mk
(RN (Peters 25,1994 ) IR K TR sh AT A% I B 20 S) R 70 B8 50 8 R AL B 35 0, KA1
(BEER ([ 23 -3) £ 24 h (N IEEIER T 900 ~ 1 000 m (1 25 ( Goldman, 1981)

FNE

F45728 53 (eyclomorphosis ) iIX AR T R. Lauterborn (8 ) T~ 1904 4 E 5L,
THEBE SR T R T (H B a2k de A B i) PR Sl 4 (48
HBAZERIRE 2 ) A fa e rh AR B A S R (ER T i e 22 ) iR P A 32
5o BT AR S A AE Sk O AR (k22 RN LS8 K R BE IR K BE (Jacobs,
1987) . Fe 2y As S 2R AR T _LARR R BEAAE . D™AR B LU, AL R AR
7] — 5 PR 2 77 A ) 2% b R AL gt A% BIF 90 0 SR 3 B 2 3 728 S ol A [ Y A [ AR 2
(Black,1980) , £t B2 EARH ARG PR i 2L W R B 1 AROR AN [A] f) D B 2= 4 1R ARk
MITEEE 1 X 245 72 S5 (R g o

RZ LY 5E (Havel , 1987 ) 45 15748 5 5538 2 09 Ol i U A B TR A A 2 20
AV 15 BAL S DR R TEA DL O R A —& . AR SRR AR
KIS B 2SR AR EE /N TR A AR B AIE A . X SRS 25 P 2 A AR T E
SE AR5 A IR 3R 0 R B8 B2, B8 4 2 AR K A PP o A7 H AU R 5 A 5 & X 3 (Jacobs,
1987)

75 20 T HR T ARZ 5 T2 19 20 S5 (00 33 IO PR e o 30 ek 96 o 9k i B R AR T o
R AR S L I S I A8 U U e R AR R A 2 — o SO I i A i R
FEFEAR AT WL OV BB ) |, sl e A A AR sl A 6 AL 8 25 0 Il £ i 4k
BEAERZ o fan, PIAANTR] (9 80K A0 — bl B R4S TR WA K ) S e o T IROE f
6 HO i S 0 A T B ( Stemberger 11 Gilbert, 1984 ) 4 Y i 0] (19 B ) e I 1 S8 g 1Y
R EAER . FEREE RS e B A B BRI O R TRVE TR TAE A
T 18 21 728 S ) T P R

FUR, e 0 )" {2 4252 B < T 14 o 0 B Al 2 5 A P B P T T A 24 1
AN AL S — D T . EBCA MR ML T, s 23 iF 2
TS AL e R FR A5 RS T L Rt Vs

rEER
o EHHAKT, RHEDYEENENTF 2 om WHEE X R L, K ELNER

O  TEAEVMAZEY,Z BT LURSIF SRR . 2T AR I S Rl S I O IR B 1
TR LR AR 19 A8 53 (A — AR RO AR o R IO SR R X 4 1)) 2 MRS AN T 22 1A B T A
PRI Z LTI
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TR |

KO F 7L,

° NWHAEKFHMEERRES N RAF TR MAR, FEFEKRH K
AEHAER £, RAEHRAEABT mE W,

© BF I He BT A 0 ) o8 A O o B 50 ~ 100 AR S AR K LR E T S R %
BEWERGME MAEZEN LA BRXKEETHRES . KERA, EHSHEA
B AN SHMRAT. KENERRSEATHAARREN —NETHER,

° AMKZFEHBNTF REFIHAYHKMAREREN, T W+ E A X
HRMHEEENENCELBRANER M+ EULHEM, IHREMEEZHEXRT
B S R ) AR D RE SR g BT AR R KRR M B ok 3 R KR xS
HERRXRAEUMTERENAGFEATNRALE -—LHEZTH R TR

s BMEEMRWHIMER(LEFRE) KABRT CNEHRA N ART I
W . RBUE R MR S F A PR BT A A B TS R R A
REVE A DR D B B B B A 4 LB R B AR KN R

* AFERAAWMPRF WM E XKW FEERG I KB IR W T 2h 4+ F 004
R AR VAR N AR IR A R e A B REE AN — AR,

s EERAARGRLEERBAKEAEGWR L5 BT m K F UM AN
EXGHATAHNAREE(R) TR FEAHELENENEET X — W
LWL

o AR BT A AL TATRON B R A, LR (R AT R EEIRAAE A
K CoN:P Rt R0 5 i A 4y, KT 3B 4 P A B AT RO

o REMAMBMRREF TR —MNE - MBHHL-ANHENERERET

o HTHBAME(+) AWM MREE(-)FAR(C+) T LR H T T i 20 40
(JRAB B &) R i 2 5

* AEEHMBKEF MEEAFEATREFHAF, KAKBF oy £ E A
FAB RN BENENT R ZREFEENHENEDE

* AHMIBR-—ZMAA AN RBHRZIRETILVNRAEENER, TRY
HBEEF_EEZHE,

* ARBFHWMATHENYHASWETREM(FNER) LR ALEWMAE, KA
BPOAT MR  ERARAEFENFEAT, ZHAIDOVASRFEMLANEN, T
BENBEERREIRNERENNZNREMERCEENVAERCLEMT —A
wE

(#Ak=r %)
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24.1 5|F

KRB (macrophytes ) ;245 17417 A 5 R G A g A 7, AL, A A Eggleton’s 7
1931 AE42 T R (littoral zone ) IX— W& 2 J5 , — BEHORL 45 T WK I 7 18 SO B
FEVBE S5 B A T BB i K B, =S b W Rl B 1 R B ) 2 Ah , 3 A R I A
Jeo PR, U R AN ASONE A A5 T AR AR ) A R 1 K a3 o7 A 45 IS 2 5 2 78 2 AT LA AR
TENEA 8 2 A R K B, RBAR ) 2 R 22 BOM TR T 2 7l (Wetzel , 1983 ) & 7K 1T 37 v
(Sand-Jensen, 1997 ) S i ZE MG A 77 5 AR th AL TO0F AL, REVHEPI I 2 B A
Ayt R 3 I A2 ) ( periphyton) B 734 FIZ2 T (L 24.9 75) .

WRIEATTE H AR, REMEYI RS A Z M0 03T . B ORI 7 82 DL ar 282
LR B RAEYIRETE 73 : DR AL BEZE (macroalgae ) : FEJE 48 B[] ( Characeae ) I g
BT ( Chorophyta ) AH 4, i A7 Al (1 — 28 22 R 1 7 4R 3 5 @ AE 484 HL9) (non-vascular
plants) : G158k (liverworts) \Je S &% ( Sphagnum ) FIELE FAHY) (bryophytes ) ; QYL )
(vascular plants) ; BIVBE T-HE%0 (angiosperms ) . HHE A= BEAG AR ), KRR T B4 o iEK
HE90 emergent; 5 7 2 H90 , helophytes ) . F 1138 FEAH 9 ( frec-floating ) FILA 440 (sub-
merged macrophytes 5% hydrophytes) . HEKFEH)IE F HA YR A KAEK T, 234 1
WALFRIKTR 1 ~2 m {9 DXk, ZEMATE 0 FIIRT 3 /K 26 AL i b 5 ] DAAE 4, U AR
FATIRAY T rh . —SERA M £L 23 HE K MUK RIS . 8 00T, $E KA
VIR KAETENT B TG W — A 2RI 2R XA e 2R S v] DLy e 20843 Bl A= A ) , £
F5 PG AE 4 ( amphibious plants, BE 7] LLFEZK H o] DLAE f2 AR K BAESY) ) IR oK A HE W)
('secondary water plants, 7] DL7E 7K Ao 46 s [B] A= A7 B AE S ) o

DKM ZHBA R (IR 24 - 1)  RAE TN AERIEAS T R LR RS O 2 Fh
(canopy-producing species ) : 75 K3 A A I BEAE 2 35 /K T, 17 H TR 70 A= 1y 4 vh AR
T (UNBEE ) 5 (2 B AL FR (erect species) : RERSRITA KA ML —m B, A W) B RBUR 22 T3
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2150 s RN E K B IRATRIZE (bottom-dwelling species ) : K E SRR o

(a) P (b) K (c) FLHR 73
Eichhornia crassipes Pistia stratiotes Potamogeton pectinatus

(B hETHE (A 7 i) (ST

(el iz 101 (e) TR (f) BRI 38

Cermtophylium demersim Elodea canadensis Myriophyllum Spicatum
(ERETAH (IR ST A ) (R R A R

() HrF () BT {i) HESG I

Tvpha latifolia Phragmites australis Cyperis papyrus
(HEA HiE) (HERH ) (4 A Kt

K24 -1 —88F iR AEY DU AEE KR R (FEESER/N ) (BERHE A ZFhRIE)

REVEYIAT B2 o BN, HERRLHOA THIRAE I, RERE ARG AT A TH 2 A 4=
ok, ] -t 2 B A Sl 0 ) T AT IS M 5 TR ) FE 8 45 AU 49 R AR S 1) 8 R W0 o (7K
HIPIHIACT 8o BAT BT B ) s KAL) 5 OB 3L [ Al — AT 2 04 i, o 240 7
AR PR AF RS (UL 24. 9 749 ) s KA SR sl ¥ ( AR & A2 5 8 RIAH 5%
ANBUAE M ) B HAR B BRI S M (LS 25 55) 5 £ IR, KA W) 3d 2 K
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X EF A

DX AR T S A 1 R £ 38 O REXE I (&1 23 =27 ) St Abh, R 1 ad O 1 26 4 3t
B EIHAEE T, 9Fh 528 AT S AIR P s S R R 3

B2, i A i KA 2 P AV 2 S E . il SO K R A EAE B N
Bl 7K AA A LIS 8 B3 7 T, T A R 400 e 3 ik o X 7K v s it A B B R 0 T R S ) o
(AR Rt A AR I M) 5 56 2 B TOK A 7 —LeK T 25 S ARG BRAR SEL, X2 L AT
P ANEUK , DS LG AE PR AR AN I ARESROW HHEAT IR R (UL 24 11 7)) s ik rp AR 25 10 9L
IKAE B 2311 55 HEZK T RE , TG 7K 7 1) v 7 B

I8 NZEAT SR B Z R A 2 — 28 R IR, W P (B AW, Lemna spp. ) | B
SRRBVR N, B R W, 0 W Rty AP IS S 3 % 2 5 9 /K I A0 2 1) 7K T 56 4
Hio (HE, MR F A 2 IR L RS A , 40 RUIRSE ( Eichhornia crassipes) (18] 24 —1A) |
K ( Pistia stratiotes) (18] 24 —1B) FzK A4 kS (ANBR M35 , Salvinia molesta) , & & 5 PEAL L
JEE M DR E SR KR (B 15 - 1) i i sl . X 2L { i A AT
YKz 3, b2 557K B OCIR, AT X 7 37 e 2 A TUK A 7 A AR 52 . e Ah, IRAR
TR, B B EFAYE R S IR IR Y 5E B 3R . N T B Ik IX SE AR A A XUk AR T
FEIL, BUR ARG AS X A TN sR 4 2

b=

24.2 R RHF A

AERIEHE (7K 5, waterlogged landscapes ) T #1245 8.6 x 10° km® ( Mitsch F1 Gos-
selink ,1993) , 5 2 BRfl T FRY 6. 4% &2 EKIFA TR 3 1544 . AL SRR K Fifi
AR LR, — B BB WL, # AR (4 -1)

1E4 2R 1k BB — A4 i N S IR S, ©A 1 SCER 298 3 4 AT 5%
FRRIT XS R Y o a0, A RS 138K B s DR e St , A7 ARG K 3 1ok
SR H A NARIEFE N Zh P IX K e SO, A SCE SCHY IR iR 4 1+ 8K 53 78 3 i
ML BB IE R A A T A K B X 38 ( Greeson 45,1978 ; I, Howard-Williams , 1983 ) , g3
FIA R — DG — R, R b A TR K DX 8 R AR 2 — N A R KU 4l B

HHT, BHIE A G — 102K T, AR IR R R IE I SE X R AR R 1 .
T, eV £ B M X FEAT T ST "2, AR R AT 1000 K SC M BT B AB IR B0k Rl 731 3
(Morant, 1983 ) , 5 F ALl AT B9 78010 AL & AT M 2R WL 24 — 1, Y)& 5L PRy i b e
SCRZEALR) o3 % BT AR A8 BRI ) 8 A SR AR B2, Dy R AR 5 48
A 5 TS ) R, PSR IR b HE 1 DA A P b sl 3l i i g Tl ot 22 B 1 b
TS R G NTRAY /3 TS S PN S RSP ORITE: N iU AL L IR | vt e A 1 L (I SR Ly 2 A9 A
BT 2 = W RIS U LY FARLTS 73 A S = @ = € < hli3:11) [1 7 N R A &2 91 o A EB: QU
4.3 75) s FE R M ANZR B AL , KPR 7K 80 L 4 TR A A 235 4 B — AR T, e K T e (6
— BRI ) WA JR K 7 FRAE T BT, o 1 T W 1 . R SE IR i By ik
it /KUK T LM EZ92 US $ 15000 ha ™" - a ™" SR ASALE Sy £ 25 00 25 Bl ) $ (AT
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S NBRAGIR ) I LA S AR A W) 22 AR B0 (s 7 R R v 1R 8 R U 1 T
PN PER PN

F24-1 Ehp—LeE ST
BRI WEMEEENRR, KERM(pH 3 ~5)  BEMK, EH7EAZ
oA WM, AN T — R AT Y E ST K, /Ky pH 458 7,8 37K
A, BENS AERF TR AR B A IS 38 H DA B R SR
VAR AR K AR, KR E R T, KEA TN HIERMANRES, 68
AR AR A TR KGR I] AU A K o FERRN N BIHE A5 L, JEAC TR

SEBA VRN
Jerc FERRNIRATBEE , AF [ T ISR M (BRI
2R OIAR AR T MK, B, A, TR P L T R B TE ), K SRR AT FE T A2 A

HE 6 ] B HCAR T8 A fim 5 Rl [X. — 86 ) mp OV PR B OK IA R 58

T FLAG A S H DX AACAS B A Ay DI FA A 00 PO 8 3t 5 DR 114 2R A 7 07 25 o5 I 4 0
s AE U B ARA T 35 b e e A o I DX e e ELAT DR ISR A R
K R AR TR R RS R

Et AGRJE SRR B R O R R, A2 AR K

TFRAZKIR 30 rp KA AR DX I LR RT3 A i) DX (Rt 1), T oA K AL 4 488 3t
HLRY AN

PRI IR : Mitsch Fl1 Gosselink 1993

F 1780 4F LK, SERBE N B 238k T R —F AR, F 2T TAOl A ™
b PGV L TR R R i) T3 95 DX 32 5 A R A, T i I S L S el A = Rk 8 36
BH A E 20T (Mitsch Al Gosselink,1993) - 5 [ AN AR JE LM AR 22 AR 1 22 45 2 JH 452
HuERATR N 10% ZeA (0 S AR 1 . S |, sk T LR I 0 o B 48 Tl R 7K b S E AN
Witesk o BRUNIR MBI HESE B3, (RO A AT] A AP i 2e e T R T BRI . ir 22 A ]
TE 1950 4F00) B 3 R 0 , (H U2 2 1980 AR iR , KRB H#RE K T (Gleick,1993)
V22 528 L S A0 A0 S o AF A TR ) 3 T K 468

AR T SN I ) ) B AR 1 24 b Kk 30U 8 L e T B 3t T A0l A= 7 1
1o HUEE] 1988 4F, AR B —S6 6 52 i JSUE IR 2 283922k 1R — 2, Jk 2630l % 4,
T, At H 4k (Gleick,1993) o £ EIJEEJE PH LA HAI 57 9 TU: 31X, 43
I 6% IS AE D, RIS A0 0k, 65 368 s 69 T A2 3 B A 28 1k o HC A 0T 38 s B4 0, s
NI TP IAL AT ORI , S SRR A T oA RV A 7 B R IA T A X Y

@ P.J. Dugan 75 1994 4E48 i} - “ SRS BON & L HA T AR ANIIBCR SOoR A i 2R B2 28 5F . Wik,
FIRTIE DI IR AR S M 0 22 B A (BT K 45 SR AL BUR o RN B ARG, 25 T IE A T B0 Ml X RE BRI
RN (EAAT KR AL , M2 R 46500 5 A Oy FCAl P 3, (2 R BURS RHE AT PR AP
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FEELREIR . (EAFIRSAME , F AT S bk O B 35 R RS2 PRIk IR, 51 = W AL
FEALHRN F R B AR X R SEAEEIH AT — A U B LN AT R 355 (2.6 -3) .

RS 5 E kbR

— S E RO IR, BRSO R, I H S 6B AR i R 1 18 2 5
7 (restoration , rehabilitation , reconstruction ; Mitsch il Gosselink,1993) . @& E B & 5|#
T, EARAA A A 1 b 7 88 B K SCAR A AR ) 75 ( Bedford ,1996) o 55 41,
Vb R PR S RN A B D VR R R TEK B IR R BUB R 4500 Tt i i A 45 5 25 02
RN AR R E I, B2 W BRI IK A BT AR EE R TC R PRI . ARG
PRI TR B 25 10 1 0 AR LR S AR AAMRIB ML 25 5y 1% 22 o U e LI 28 50 JL T4 19 B[] OB B
(14, PR AT e 52 3 e ) AR A4S ( Gorham ,1996)

LA AR 2SR 5 AR W AL 2 SR S O 1 M U TR
XOT T P XA AN BRI R A, DT SR 1 0t A 22 () PRl R i o A W sk A 2 50 1
TR, 2 PR A T8 i DX B 2 R A TR | SRURT A 01 A e AR v i 22 8 P AL ( Gorham,
1996) o 119 Hbheg oA A Ak S e s AL B W O HLBINBU R T — SR 2 5 A6 T AR MO b A
ARSIV BOBIFFE B ( 00 28. 9 45 5 St Louis 45,1994

M AE KA B AR FH SR T AT TR R 22 ) O o B AR 25 b o A 10 Ml ) Ji A AN
— ER I R4 0 2 N TE — i, 5 2% Ge 15 K A B A 10 9 R AS A 2
(Mitsch il Gosselink ,1993) . JRHBXTV5 K AL FRAE 77, 5 24 s 10 <0 35 7K 1 DL K m] 36
JH P Pt TR RN B8 25 DDA DG o 52 W 18 1t Vs B 75 SR ) B A 0 0 R R AR 22, s 7K 7 fp o8
(m* - m™ e a™h) (FEAT PR AU BRI ) A AE A ZE T PRI A L pHLL - SR B RE T (A
17.6 75) LA SAEHARBLEE o oAb, B 23 4ok 52 0 Gl 2 40 A0 AR S 3 288 1) e
TS W 775 Gy 1) il P 15 0L o

REAE A RL B 5 7K BB 15 7 iz BT R ARV, i i B R & N, #T N, O, 56
PEATA RN 22 B8 (UL 8. 4 5 A1 18. 4 75 ) 5 LU, 10 3h 30 10 32 B AT < 1 8RR #8810 B8 0 (L
17.6 745) o SR, 10 6T 8004 B2 6 70 (HiiF BR B ) = A 7ty — by 1l 67 o ) 380 AR g
(18 —4) E Xl (K 0 B8 i ) ADARAIG , HL s T0AR ) v mT S 48 WG BT 179 46 2 B i
2D AR KA (WL 17.295)

A BORARYE w0 AT SR S SE K R KAE Y , X 2e K AR R R G e )
500 HAE R — B0 R A SR T DL AR 48

24.3 XREEYHNSHREYHFEEE

SEAKARY) E BRI 5 IR %, TR rh ot S PR 0 B TE A KA R L
RHIHLTT IS TT BT 1 KR pivh]  BECRUEAE IR FLAR o WA sl R AR A R v AR
A CEIRH ) I, T SRARHARMER 2 o 1A IRDREAE R st DX UL PR A T 2 X Il o
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TR AR AT 7] 3 1 PR BRI 3) , BRI A AV AR (18124 -2) o ARl
PRL I AT AT Al -5 1 K 3 2 18] 80 S sl o 8 X (B AR 2S5ty 5 UL 8.3 1Y) o

124 -2 MR AR PR R
EZ) RN R KT R EE
[ J8 5 ha] AR RNE A . 3X
BB =AU (B R T R
1000 km® ,SEXKIEZ 1 m) , EA4F
PR 21 P VAT A B K 4 96% #E
Wz &Mk ] (B3 . F. Thorsell;
ph [ BRI b 23 24 Ramsar F2AL{H H )

STl LR ) FEE 7K AL 4 M A5 95« BRIV R i RS AR U Ml DX B 7 ( Phragmites ; K]
24 - 1h) k5 4k € P I 7 4 X B9 7 3 ( Typha spp. ) HIEE 5 ( Scirpus spp. ) ¥ 5 41 (&
24 - 1g) s AR ERAT Mo DX R YH PG E 755 ( Cyperus papyrus ;181 24 - 11) T 5 H 56 PR
T B B — 63 3t (30 8 2 AT b 3R — Pl MR HE KA W) ) o SEZKABL ) 1 — 6 s £ B2 M IX.
Toik A, PO XS M XA AR Z A AR, il SR, B A mT B A 1 4™ A KR T
RN 2, RN FLHE KA AR I

et 5 b7 BRI X435 L A HE K RO AR oA, RO 1) S & 8 7E L 07 —
s FE AR (R HA D6 ) B0l AR, BAT IO R A OE 2 R R )
(MNIR T3, Potamogeton spp. ;] 24 —3a) 2 HHE{EH . FEIXLERFIRAGIRIL T, i T
JERBE , $EKARY TCIELE R, DUKAR I RAE /N L2 W U e i 7 A S e e

MFEE
KAV ) RN AE AT Bl 50901 T AR A 35 i i 3 fin (1 24 —4) |, SRR AT B2 BT R 1Y 1)
TH— AR B R ARTR By, TG B 2 A 45 2570 QR Rl TR B DB AR P 2 Al
PARK T3 BE A o XU RIS ) 40 24 I 3t DX YA PO 5% & B, B T YA T AL 22 A1, iR A 1R
MM F BE R 2R, e BE AN 2R B (A ¢ ) R LR 7K A7 A8 A (B AH G ) BB (1EAH
) pHIEAE ) (U (fAE ) DLRER BE (AEDC) &8 o TEM S 258 T (B 47 25 5[]
ZFTAH) YIS R KAV 7E 8070 o — i H B e K X (H A 2
Py 23 53 A7 SR 5 R A 7K 381 ( Nichols , 1992 ) o 3L 94 45 381 v i e SRS TTOK A ) (B
Z— ORI 45 ) AU I X LA 10 s A0 339 FRTT/K A ) (192 Pl A4, 129 Fh &
HEFEY A 18 PP e ) AR /D —3B 43 ( Roreslett, 1991) o 4 ERA 1028 0918 7K K2 30T 1110 7K A
Y)—4LA47 1000 Fh 7245 (Cook ,1996)
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g b |okmmmEeses kg
% gl |@BARER
@ H I R
104 | @FFRE
B %E
12 (b]
1 ] I | | ]
] 10 20 40 50 60

30
B4R
P24 =3 HEKFTTTAA Y TE WA P i 0 A0 [ IR AR INZE W (a) 20T 28 22 /9 — > oK #in, i AR
6. 4 km?® ; P91 (b ) JEA7 T8 P8 2% 19— A K0, AR 616 km® A W13 Hh 1 K AR 40 35 K 40 A
VRS A KA A AR AKX o TRACHINEII T 52 XK T 3 B AR K A ok B 38 P K AF 0 A W D W v
R T ARAR K, (H XUIR il ™ 5, DRV A K A¥ ) . ] ] a B E Toivonen il Lappalainen, 1980 [ b
H Howard-Williams I Vincent,1983)

pH FI4y b= 2 2 ) i 5 BR80T, HLX b 5 28 0 B TA T AR B0 AN [R) i 224k, PR
AR, BA I KRR AR 2 (K] 24 -4) o AR, FRE Tt A —E il 2 33
WA= 5T e, DR A AN ] gy o 6y i RO A 22 S, T LAk TR 52 R ) 5 AR TR S22 10, 5
TR L AR R E AR R 7K A ) Fof AL A 2 27 Bl K T, 5 R T 1 21 16%0 (< 25 000 S/
em) I, Bl 51 A2 R AL HTAT 5 R AR TR (Ungar, 1974) o 7R SRR _F P8 w5 £R 58 A
W ) B85 T 98 375 A T IS o AR PRI, TS 6 3 7 AT 5 B 114 ) o 8 T A e
PRIEE PR BT IR, A0 oA Bt J /K 389 R v A= 1 B4R - AW (halophytes ) 5504 7T REIAR IR
IKAEH) o R — e R (48352, Characeae ) FIBET Y], AN 147 HR 13 ( Potamogeton
pectinatus; 5] 24 — 1c) , IR FE A RAEPOR P, (HAE £85I 55 T 50%0 a7k Hh B e A 1
(Hammer, 1986 ) , 3 22 IR /K PR 191 e AN — 5 S B2 T o 1) B4 A FAOR,

O BEEHREERT G AR TUREY S BORB HE2H K. TERERIREE T, — LU B RE S L G AR 2 5
ERIRA R, BVREEIGE B, AR b B EUIE R AR, WA iR P i A2 A TH 57 (Hammer, 1986)
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#2045 | Ky |

o =] - o
1 . « pH>T.5
o pH=T.5
1 o LB ) LE Rk PR ity [ LR A | LA AT
10? 10’ 0! [ 10! 10°
TR km”

K24 -4 POKKEY R EEES WA T AL pH A AR [ « [ v AR S0 S A 20 4 S W 3 A0 0% =2
WA PR R R TR, 230 B P B R PRI (pH = 5. 5 ) 5 550 [l Bl 32 n i 1A (pH =7.5) o
M R] A i OFR IR 2 8GN , KA1 IA o BAR P R 2T A FE B WA 20 @1iA
TR = JEE R M) RO AR R B A BRI st R o AR S PR 3R (Ananh B2 P PR 45 ) %
o= B (s LA AR A9 2R/ 10 A5 2645 ] (B0 Reslett, 1991)

24.4 KREEMENMEREZWEER

i B /DT, AT LABRAT R R ) A ) B R v A A B 15 R, DRI R 5 R B A
Wik D505 o /INRE DT 1088 B TR P KRB DX, B30 DA T TH TR A B30T 1l 1 8 o /)
BEJT AR AR A TR (R m® ) RN FET 2 AR i A 7 ) A B
Stevenson (1988 ) £ — 3 FTAET7 BFFE A0 £33 SCR Al , 7R WA R e b, K N B
(A R R 91 ~ 529 ¢ DW/m® , FEUY Al BB 2 A /INFE DT, AR AT S L T AR N R AELE
FIEFUAE RIS A 7™ 0 B | RS SR A 5t 0 9 2E 7™ 38 DA T8RO 81 2 el 14 20 A1 AR
Ol o AR/ IVEEDTHAT JR R, BRATH AR (41 T BB RGN A NS KRR . K 24 -2
PO T 23 ) RUBE A 0 SR 45 R A2 o b AT —SEAR Al R BF S 7 ik TR A S R B
A RO L (i A 7 il BT TR B A 7 ) T R R R A L - IS . AR
SCAEVHEIX L AN K 15 5E 43/ IMEE DT P I B B R SRR e U b AT

F£24-2 IR EARHREE P B E R (DRPEIER QS B EEX;
QMEMREEER B RENRE B SN EEERATL,)

ffffﬂ%(?% [ %EFE%@ 5%:-9%?%

Jiir )/ (g C - (W) /% )/ (g C - AP R

m”?ea’l) m”?.al) (&M /%
BHIRT3 M) 910 7.8 71.8 52.4
B (/M) 970 19.7 19.2 14.0
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