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WEEHE AU TFRWILENERAKBIA, T 2002 £/ 2003 XRG4 B HNYHET T RE, FUKEER MR
TERHRTFHEIYE NI ERDNARER. BHEAFEIYWHEKEES 50 ~ 1300um, AR FHAEEEDNTF lom, #
HEEHP AKBMENEERR L ARERERAN 2B RS, ENWTEHEKY/NF 100pm. BT SRERL SR
MBERKHRL, BAXVREMFERAEMAKFREE FWESR ARFHBEAMNBEREZS T/ DML, FHEEK
NF 220~ 430um Z [, ERREH N EBRIKZMBFAKZ, FHEK N T 680 ~ 730um Z 8, B 40, L 4 & 181K
BOHBREBRRMAYR FOEBEE. SEFEIYE N EREERLE RN 0.034 ~ 7024, BABAMABLIHEI MEEER
DL HFRiY SR AN HEERRE, N 0.548~70.24pg. EAEFWHYHHALAHBEHRU NN R IE, FHHERE
WABREH  MAEYERE 4.39~8.78ug X—FENREEMNMNE FBIEME, REXFENT B — 8085 M HF £ 2002
EM2003 FEYRFYTHST ST 2003 FAYRBHEFTHR  E4AVEI AN M EREFR IR AR THEE KL
KB CHREREL., ENEERRIYH RN CEMERAYREENMCES/DNTRFIE, K MERXDEHFES
FARERZORFEHAMEL. RT ESERKPREE XN ARV TIARMAKBRITEERWZME LR B R IEH
Mt SREVMAERVEERERE. B, #—2PHREBTRERIYNAaL WX REFD TAREBBRT A HEUHRYER
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Size structure of the metazoan zooplankton community in a tropical lake: Xinghu
Lake, South China

ZHAO Shuai-Ying, HAN Bo-Ping” (Institute of Hydrobiology , Ji" nan University , Guangzhou 510632, China) . Acta Ecologica Sinica ,2006,26(8) :
2646 ~ 2654,

Abstract: Xinghu Lake, a shallow tropical lake consisting of five basins was examined for its metazoan zooplankton in 2002 and
2003. The size structure of the metazoan zooplankton was analyzed by taking body mass as the size variable. Body length varied
from 50pm and 1300um, with all dominant species less than 1mm long. The smallest dominant species were the Rotifera
Brachionus forficula, Brachionus angularis and Polyarthra vulgaris, with an average length less than 100um. Asplanchna
priodonta was the largest rotifer. The main cladocerans, Diaphanosoma brachyurum, Moina micrura , Bosminopsis deitersi and
Bosmina longirostris, had an average size between 220 and 430um. In copepod, Thermocyclops taihokuensis and Mesocyclops
thermocyclopoides were dominant, and their average lengths were 730um and 680um, respectively. Nauplii and cyclopoid

copepodites also had high abundance and biomass.
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The body mass of the metazoan zooplankton ranged from 0.034pg to 70.24pg, and included more than two size classes for
almost every species examined. Asplanchna priodonta had the largest range of body mass, 0.548 ~ 70.24,g. Both species number
and abundance of the metazoan zooplankton were dominated by the small-sized species, and decreased with body mass, while
biomass distribution had a peak in the medium size class, 4.39ug to 8.78pg. In two basins, Bohai and Qinglian, Rotifera
contributed most to biomass in almost each size class, followed by copepod. Both the size range of the zooplankton and the body
size at which peak biomass occurred were lower than in temperature lakes. Although Xinghu Lake is located far from the Equator,
the size structure of its zooplankton is that of a typical equatorial lake. Besides the eutrophic status, predation by planktivorous fish
and temperature appear to be the main factors controlling this size structure. The fact that the zooplankton community was
dominated by small-sized animals suggests that predation effects need to taken into account in the application of biomanipulation to
the lake.

Key words: metazoan zooplankton; body mass; size structure; tropical lake

NEBAESRENEMEEINE, AMEFR—TEDHE RS T A ELN B A ST WA BEE
NEBRAWPIFE AT, B Lindeman ' BHEKWERD N ETEBHRTASRAEPI LA TRIM KR, BT
RESHEWNEEEMEL, XMERIEEMEYEINI N -TEERNERR. EKBEETELEN, . KELEY
EEFEFTRRMREREEHRERMNE, ERRANALEZRTBENE LT, BI04 2 E &k K
EEYBRBENEHRZI EXE  XEATERECHTERMRTNELATR, ERETRED, AP MEX
/I(Body size) ERGRKBHERZ — ATUBKRK(L) KE(WEXRR. E5EYRNMARBEFEREXER:
Y=aW'” RN 34 ERS . ERET AW MRS R E K /MREIE R KMIAR, B7E 1927 4 Elon
REIRBAFASHYH MR DD HRARDYBRENY FANERRD . ERBESREN, EYHEEN
B MR THSEEESHENRAOMERNFETHEX, FIInF s A ER|RLE S S M NE B FUF
Y, BRREYHNELSRRERSFHIIVBHBEIROR N EES B MERDEKEAESTERARPHR
BBANEE, Sheldon Z" B KAEMKFHEFWHAEYBEEHNART. F—RKRETAYRERAE
PR KD HARREE, MBS N EUSRARR X DMNER, HFITAESEEFERANEDR  REUAY
BTN R A /MER, X £ B 8 R A& K /NS 43 #i B (Size frequency distribution ) , t1 Y A4 4] B % ( Biomass size
spectrum) , ffITHIBF R X BB MK XM FHEYRIEIZEEEERT S K ERREA, B MERF
KB, AP REEEBETEE NEENMAXMX, ZHEEYNEYRELS ERAZL, XELXHGIETE
BERETIEZNE. AR A/N R T RS SR T BN A THRKFHRE L MKW
BEEUSS MBS . T MR KR AR Y B VE B R R B BE V8 2 8] BE 86 9 1T HE 32, Plant F) Denman'' 32 T
% Y4 ) B 1% (Normalized biomass size spectrum) fIHE &, Han 1 Stragkraba ™™ W 4} BT T 7 [&] 4> 44 K /0 [8] B 1 82457
B EYRIEIEENE W, FAETEMNZERERXER,

KBESRGEDRIENEY ENEEAFESEREFEAARSHBABNEREYHENEL,
BETKBESRAEHSESETHREA T, MBEEEHRE Y  RAEREFREKF LE=gS""
MPWAEYSIIREREN" %, REEYBEEBENIELREF XY —LYPAFBR T ZNAE, B
ERH TR RKKBEAR RO, BHESIUEIKBESRENRDERNPEIRT , EYRNEFRNE
KTHEATHEENER AXUREIVHNMERMENZREFRREMIA—EN G £ F YR EE
HEM HHET BB RAKBEREIVONMER N ERMAEYBRSIHRE, XEA T ARZEEEE
B A RSB A S TR, Fad o] LA T A3 70 2 X N F A D3R B K BB AT 470
1 #E5H*

1.1 E##HLR

BT REERTEREAERNERX AL 23°6' , K2 112°23'HiE) ., B#A—%F, B 5 N FHEM

A BB PO B R A SE R R, AR B 6.24km’ , K 2. 1m, B KKK 6m, 7K J7 # B B 6]
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Y90 300d, RIBAE  EBHREE a WEFHEREE 15.8mgn’ , BHELTEEHR AL, HPEEHEE
FUBREREE.
1.2 REEFE G

T20024E3A7A8A.10 Af12 A,20034 6 .9 Af 12 A#fT T RE, EMLH P08 FEMW
MBEEHAPOMNESR - TRAES, EWETARKRE, BEREEAMKSITRE, 2002F 7 Af10 A, 5%
B EE THRERE, RRERHESLARESR Im R/K 5L, R K 20 ~S0L H B A ¥ 5, BUK 1L, BIFE%
ERFERARZERE Im RKSL,RAKEN 20~ 50L, %35/ 25 BB WA (FMILK 64pm) ik, HHEFMFE
KEMERSFIA 2 SRWEYRM 13 SR WHEYM(MILY 112m)EEHF M LR, FERSYEEE
BRAWEN SRR REMERS , EREMTAESRZRE, FFEEMENBHET L E MR,
1.3 F#Eshy Mk R/DFEY g

REZ WY EBROEMTEARD? MERh BARKABELNEK AEXERZUTEE I
AR, F AR WHYNEFESK(EER Ly R, ATTBEENNENEE, REAIHEZ RN
EYR. A TBU/NRE, B R THEF R NMEERE 400 UL,
1.4 MEBEBREYEHMEEESFERKLH

LB /N MECH B S BB MR E (Body mass) B G A BSR40 W, ~2W,,,2W, ~4W e X
FER IR B S R (Size class) , RFITE BN ERANEYER FFUS N ERMNT RGBT, Fr7E%S R Xt w54
WEAPEER, BAEYRE— MEES A, MEMBEN S HESEYE SRS H 7.
2 SERESWH 1000

900: o EHEK
2.1 BAEBWHMEE LKD) KA T o) L mrodylened
mFEWHWA K EREHTSREEWMR 5 70, ]
BA-RKN, B IR R ERFBHIOAER 2 G0l
Ao REWE, EMIF WY A K KEE Y 50 ~ ;-‘;;38: 1
1300pan, B4 B /M K 10 52 39 B J 46 58 Brachionus & oo | I I
Sorficula) . FARE B ¥ B ( Brachionus angularis ) f1)™ %1 & < o0t E.E.Q.IJL N

B %8 8 ( Polyarthra vulgaris ) ZEFM A, BB R KA KM E T T S T S e T s s v oo s
%?‘é‘ﬁ%7ﬁ%(Allodiaptomus specillodactylus ) A1 E2E First and second domiggﬁfge?igg[}%l?memzoan zooplankton
WMEEFBEIDELBREMRRREBHIIFESH, B L RIS A RS9 B 4 B Uk B2 B
MEATTH A< 7 B R, = KRB B K A8 R i Fig.1 Body length of first and second dominant species of the metazoan
Imm, ¥ 3 S IRIE & W B ( Keratella cochlearis) . #4H sooplankton in Xinghu Lake

8 H % U Keratella tropica) BITEBE R B ARBER 1 MW T 8" Keratella cochlearis; 2. ## 6 F % 8 Keratella
BT B R 8% B ( Collotheca sp. ) (T2 4& wropica:3. BY T B R4 8" Brachionus forficula; 4. fi 5% 8 R R
K#/NF 100pm, BEkBANAIAENTTSER K Brachionus angularis ;5. ] % B3 B Polyarthra vulgaris ;6. B2 8§ 3 &
( Asplanchna priodonta) , *F ¥ 4K #9 7 300pm; B fg 25 p ‘Coilm}w:m o:7. W b !ﬁ;‘ﬂl" AsplaMh‘M pri(']donm_; 8. AR
KRR Bosmina longirostris) M B4 1R Bosmin | T . ’*::;:;::;ifj
opsis deitersi ) J& T/ ELF I, OF ¥ 4 4 53 5 7 240pm EHH1E " Nauplii;13. 81K EH4K " Cyclopoid copepodites; 14, & B
# 220pm , 51 B 75 4 & ( Diaphanosoma brachyurum ) F#2 $WK B Thermocyclops taihokuensis ;15 ¥ % 81 7K & Mesocyclops thermo-
BRIE % (Moina micrura ) 19 7 BFH 2, P SRR 3 AU3E ciopoides b7 * #0913 B, oAk o U B 35 b the species with * were
430pm F1 350pm; B8 2N L TE 5 2R F S K Z 41K R dominant species, the others were secondly dominant ones
F,EEEK A GH 150pm 1 420pm, BAA K B 5 KA &5 4 & B iR 817K F ( Thermocyclops taihokuensis ) F i
1 81 7K % ( Mesocyclops thermocyclopoides ) , F-#I{& K 43 Il 7 730pm 1 680pm, Fi XL ERBMEYR L
BHMBEAEBRHENMESHRESENRBRMRKEEMN, kBB 1 5FR 1. L 20[UARH, ERE®KE .68
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Bk EMBRFSKZNBERMENERYX T KBRS BEMNNBEADTID KB A, b A
UEH, B FTREFEEER . IEZFANUKKRTBZESIYNMER DT EFERBRRE,

£1 EMTRANIMSKESH

Table 1 Body mass distribution of the Rotifera species in Xinghu Lake

Ak E Body mass(pg)
# M Rotifera species 0.034~ 0.068~ 0.137~ 0.274~ 0.548~ 1.097~ 2.195~ 4.39~ 8.78~ 17.56~ 35.12~
0.068 0.137 0.274 0.548 1.097 2.195 4.39 8.78 17.56 35.12  70.24

NEB R B Brachionus diversicornis + + +
B H BB Brachionus forficula
FRE R N Brochionus angularis
REE R R Brachionus caudatus
BB R R Brachionus falcatus +
BWIEE R R Brachionus calyciflorus
I fa 4 B Keratella cochlearis +
A B Keratella tropica +
B /NFRRF R Trichocerca pusilla + +
RER B B Trichocerca capucina
AR B H Trichocerca cylindrica +
BRRREHER Trichocerca rousseleti +
IERF R R Trichocerca stylata
REFEER R Synchaeta stylata
KB LR B Synchaeta pectinata
BEEXWHE R Ascomorpha ecaudis
X AR B Ascomorpha sp.
K =3 o Filinia longiseta +
J~# B R B Polyarthra vulgaris
BB B Collotheca sp. +
AR AP R Hexarthra mira +
HEB BB Gastropus stylifer
WA R R Conochilus unicornis + +
¥ M Rotifera sp. + + + +
A ST M Asplanchna priodonta + + + + + + +

+ o+
+ o+ 4+ o+ o+

+ o+ + + o+ o+
+ + 4+ o+ o+ o+ o+ o+
+ + + o+ o+ o+

+ o+ + + +

£2 BENFEEFEADYNIKEESS

Table 2 Body mass distribution of the crustacean species in Xinghu Lake
A E Body mass(pg)
0.034~ 0.068~ 0.137~ 0.274~ 0.548~ 1.097~ 2.195~ 4.39~ 8.78~ 17.56~ 35.12~
0.068 0.137 0.274  0.548 1.097 2.195 4.39 8.78 17.56 35.12  70.24

X ¥ 45 & Nauplii + + + + + +
#1/K 414K Cyclopoid copepodites + +
K X 44K Calanoid copepodites +
/NI &IK & Tropocyclops parvus +
EEREIKE Thermocyclops taihokuensis +
wBPRIK X Mesocyclops thermocyclopoides +
iR &K X Thermocyclops mongolicus
15 8 BK & Allodiaptomus
specillodactylus
Hi B A& Bosminopsis deitersi +
K% BI% Bosmina longirostris +
A RP Y% Ceriodaphnia cornuta +
MR IE Moina micrura
HEBRKRE Leydigia ciliata + . .
% B % K 1% Diaphanosoma brachyurum + + +

etk o

Crustacean species

+ +

+ o+ o+ o+

2.2 JEAFIESIYE SRR E FIR K
UETFRKAERRBHDYNMEDTEARE, EAYRFENLHS  EERAEE KARASRREE

# (Equivalent spherical diameter, & #8 ESD) Z4/E N MEA K /PR, AXEBMEEEE DR PHER, BT

HE EMELERHSIYHB/NNEEEN 0.034pg, B/DEFERKRIFEEI R 0.034 ~ 0.068pg, LI KA, 7K E
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WMEEFHESIYH D EREER SR 11 AR, HTEEH
$0.034~70.24pg, IR I MR 2AUBH, ERER
0.034~1.097ug VOB, EEFHIY HEREL B
ERG APRAMBRE ENVHERERX -BEAN
BINERYEN. EEERN 1.097 ~70.24pg TEE W,
FERHSIMFTERRRALME AL REL RO KE
Hik BWPEKE FHENKZMEBRAKESE P
R HARNRERFHE MERER . KERA
EBMEAERSPRA/NARA, A AT RER SR
EX—TUEANENERIE . NERFIV SN
WRESRKRE , B4 LMEINFRUL KPP, L
YEME YT RBEREDIANEERRE, 7B 6 174
F%., TEEBRIE R KX ENE AT YRR
TRERUMAKEEKRE, ENNBEREESHH

Fh 243 Species number

Fig.

- % ¥## Bohai
.08 Zhongxin

- #H%# Qinglian

- il Z# Xiannii
—x— 4 #] The whole lake

TR

1Y ‘\‘\‘
A\: 2.
L i | h ﬁ
-2 0 2 4
log, MK B log, Body mass

| | 1 1 1 J

0016 0.063 0250 1 4 16 64 256
A4k E Body mass (ug)

1

6 8

H2 EYWMEERBRIYNTHHER-MEKESH

2 Average species number-body mass distribution of the metazoan

zooplankton in Xinghu Lake

63.4pg(A K 675um, 1K FE 425um) F1 61.8ug (KK 1300pm). A 2 AT LAE W, EAKER 0.068 ~ 0.137pg
0.137~0.274pg A TEFRN , E T FHAGHEEFW IV L EBIBRE . B TNEW VP IINEHLE M, M
ENMEGERA, BAESSRARRIBBE A, F 0.548 ~ 1.097ug X— 5%, WM EHRE I/, £

KEZAH, FEHERBPRERNNME, Bl ER D
2.3 SHFHESVNEEMEYRESH

EWMNEE R EEHR AN, S BRESY
EREM32.8% ~99.4% , KR EBRI, K 0.6% ~
60.2% FAXPRER. EEERHEIVHER—
MekES A L EMEFHES LHEE2EREE,H
FEEMFFSIVHNBERES N SR EHBNER TS
b3 AF39(0.034 ~ 0.068ug T EIBRSN, B 3), H&AE
ZREWEWHNYBEESHK K, 0.034 ~ 0.068ug
WLOEMNEBMEEE R 164.7ind. /L, FEE M EEE
BK,&EFRAS TR EZHE L, 2 1.097
~2.195ug X —%5 R, FHBEN N 11.9ind. /L, EHRK
%% 35.12 ~ 70.24pg X B B /MAE 0.03ind. /Lo ¥R T
SRR Sr A, FE 0.034 ~ 1.097g TEE W, 7T UF
Y FERE/NWR BT 4K 7E 1.097 ~ 70.12pg

8

350 - --e - W ¥#EH Bohai
0 SN -~ 1.0 Z hongxin
| --a-- H¥EW Qinglian
250 |- ; . --o-- fli&# Xianni
o/ \ —x— 2 # The whole lake
200 X S
;‘\ Y
150 .?;*\(
00 b * X b
Aty A Mo
0r lx:; e
0 L 1 ﬁﬁ;’i;&—-«—x—l———l
-6 -4 -2 0 2 6 8
log, MA{RE log, Body mass
J — | | P S i 1 | e
0.0l6 0.063 0250 1 4 16 64 256

A E4AE Body mass (Kg)

EH3 EREERNRIYHTIRE- KRS
Fig.3 Average abundance-body mass distribution of the metazoan

zooplankton in Xinghu Lake

RN, BN FERB AL SIKEE RRERIEL RATT SRR H,
MREMEEFHIMENBNE - RELXBR IR R, SEEVEMN152% ~98.2%  HIKERERE, §
1.5% ~84.8% , BAXFEUFRMK, XE5FEZHIV=KEREN LG —B. & TRENYHREK
BEEntE SRR AT, B s AR OEE BRSBTS AN WAL, & FHE U EE
NMFHHARZY  FRESEANEYRNTHBEIE R, LH R 4.39 ~ 8.78ug #1 8.78 ~ 17.56pg W
ANEZH, AR FHZENESR IS, B E W 2002 £/ 2003 EZ WY EYEHIT LY, TREE
WK EHEMRSG(E ), ERBMEREEFWIVBHELYBRARNBEEENRE. RVPHEYRLS
ME, 55 REEYENTILTEEN 1.38 ~ 41.38ug, £ 4.39 ~ 8.78ug AR W IV EY R B HH KE
(41.38pg) , TEHAVBBR AR . EBRRKOFENEFRN, FHNYEWREAMR, 53514 4.17ug I 1.38pg,
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Hit R EEMEN P FERENME LB IEE, X T O bk Cladocera
HMEMBENELBELRFE, 40 | Egifoi?:;poda
EMEFHELERHIVEVENIHEREK, 35

LR X3 AN AR R M B 1 8 0 W A I SE W AT A
2002 FEBH G LR WY NMEIEETE N 0.034
~17.56pg,2003 4F {4 & 7 B W % 0.034 ~ 35.12pg (A
5a,b)e NEAFRIVESUREZENEYMRRE,
2002 £ 2003 &/ KA W MM 4.39 ~ 8.78pg EH
WFENEEHMYRERRMR ., EMENER/NM 10
BXER L, FERHNYVHEYRY LK. AR 5
SHREZRLEVENLFRE, R EE KB AH, 0
2002 FEBHFREYR LB 54.8% L |, 2003 4

H63.6% ~99.7% ;e RENE _RHFLH, ENTF

1.09.g VEE P, EEREITLE, KT 1.09:g #9MK R B4 RBUS AW T YR A KR E A
FTEROKZNE BPEIAKEMEEBOIKFZ, K Fig.4 Average biomass-body mass distribution of the metazoan zooplankton
AT S BB, B NMEE KT 1.09ug, FERHREFE in Xingh Lake

HE HEREER KERSFNTRESE,

FEFEW 2002 FFE RSP ETLE N 0.034 ~ 70. 24,2003 ERFEEIN K 0.034 ~ 35.12ug( H
S5c,d)o MBERELZRHEYEFEE,2002 ££7E 0.137 ~ 0.274pg 1 1.097 ~ 2.195pg W, G E F WY ED E
BR ER/PNEFMBRER 17.56 ~35. 2ug W, AP E W B, 2003 F£7E 0.548 ~ 1.097ug 1 4.39 ~
8.78ug N, EAEFWHMEVERR , EREBEANWER A VEEK. BEXE R ETENSKESRAE
MEKNE RPN IS, HRERER ARSI RMK. SHEEMAHL, 7 0.068 ~ 8.78ug L E A,
MEXMNFENSERAEYEGTEIE N, LR S LA TR, FEBNREMNSBIEHERME, HEAT
SRR A L A EL B T

ML EBIASF B 69 B8 1) A& B, 2002 21 2003 FE & FME AR W HIYH MEGCEBLEMNEYE S A
BHBES, 52002 FHLE,2003 ER ARG TR, MG EBEMEE - M ER. EENFHA
KHBERER, GEBHIVMEDERRLRE. BERASNFHUERRRFHZEEERBEIMEDNR ST AT
EES BHREXDNEREVRWNE - RBFHRERS , HKERER, BEREMAAL,

3 itig

Bt it &, R KRS KCHGRA R BAMRIE. REBMNHRKME, EAHBSE £ T
HHPWEEMLERE EEALEBRHEMAL BHEARENYN X NEMREEYE S5 ILTE R ZIEHE
BEREW, XM ARRETENBUK K LW REE D . Lewis ™ AN, E B BES, BiMAE
M ERPHEELHMLBEENT Inm, EWEROEAXRERFER BERER KBERABEND
WEEE, CMHERXMEEEL DA 0.9mm,0.55mm,0.3mm F 0.3mm, B 2R E M E N EEBBLIKZM
BelkX, EMIMERMEEK D 5N 1om 1 0.9mm, BHKEXR, EMEEFHIVH N EXINRTE
P TR R B S W AR AE

EWEEFRAYNEEREE M EERERKEHRS XSFEBFEMRERKESREVPEEAES
YR BER R/ DS LR ALY, B 5B Parana {1 F R E R BEAR, X LB, B Y
BB B B AR R /N 38 R i 3 0, At T A R 2 R T b [R] B R 2 A 28 X VR I8 3 ) K (A RN T R B ) R
W /NSRRI . B T e PR R AR L SR R K BN 8 N RN
BRI RS B AAERPURAELEA T A BEFREAES . WA REANREAEARBRY AT

[ 8] N W
(=) W S

A B Biomass (Lg/L)
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O # a2 Cladocera o 582 2 Copepoda m # & Rotifera

140 a 140 b
L 2002 2003
120 120
g 100 F 100
=y
g 80 k 80
&
2
» [— 60
B
#H oL 40
20

ATy

A4 Biomass (ug/L)

0.03
0.07
0.14
0.27
0.55
439 8

12288 E2SJ g 5TR% 2888222
— &N T o0 — O~ S O O O —~ « 6 - =
A#R{KE Body mass (pg) AR Body mass (ug)

S 2002 4 1 2003 4F I MW RO WS AR B ME S T 1 R B R IREL A A
Fig.5 Average biomass-body mass distribution of the metazoan zooplankton in the two basins in 2002 and 2003
I ¥ #) Bohai(a,b) , H¥EM Qinglian(c,d)

PELBELUM BRI A E M AR BENE MXEYREEEFRKEFEEREE . EWLTEER
KE B TEYREERREWR AN AYRBOUEAL XFRREEFHRARSNEE. HK
Kb EFREYNAREERRN, UXMEAENFHRIVBRESTHUNM B INFERSIY I E, XE
ERMARNEBEHRERAN . EWMFIEICABRENES HAMARENT Fa%Sa% Hils
FEFEAE T, T H T 2 — £ 2002 4E 55 2003 4E L 77 B 43 955 B 292kg/hm” A1 311kg/hm™™ o 7EX
HERNAREET . FHIPRXMBEAZ LR KB RES , R REF MEE/DNISHEE BN, B E
SR E AR, Mt EHANRKENE KFENRAEKERSEEYBTHESE R s o bl LR E R
i, MBEMKBHERB (B 12 A ~ B4 1 Ay FErFEBIET 20C, KR ABYE T 20C, £ FHK
B 23C, MEREHK, BKEFHREAN12~15C ), AMTALMESERKMER, XEREEEM
TEHIYBEINBEANMAARBALBENES  XTREFHRENFHIYH X MERERMBTR LHE
BE—1MER,

EEWMEERWHY = KEHF RANMEEAENSAEER  HRERREE , BARNHAEILINE
BN, ZRLMEYREEYR — MEEELHT LEHES., BIE Gaedke F' Y MR MK FEFROE
7K Miiggelsee Wi FI 7K Constance Wi BT . EF WAV T HAYRIE L FHFRXEYEHRTRE A
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MEFHEFRENBERAYBRHRERETERNNENALE L, KPR HPRREYBRBERERLHE T REUBA
H B )R (Daphnia) S B RHHMAL, TEBEARFLEZOBEKBE  AVENSGTSEFHALARTLAE
BARFIE, BECRAGCRBAY BB TRWF LRS- RH AR, Kb T EH P RS %8 X i
RAE, BRI ERDEEEE /D TEEHA, B WAV ENEXKER - HAENM T SHKhE
MAUBEE(E4,BS)  BEFRELAYENERENC T MMEESR/IMICE L AT ERBEENETY
LhikFbe B 4k A,

Sprules %'* R 4E X4 b £ WA WA MO BT 5T, R ILIR T A 0 B8 A 76 70 U 18, 40 BU X 180 F IR W AR 0 A0 0%
¥, K F R E S P e (E A ME KR/ S00um( FHHRE EHR) Bl 6dpg it EMFHHVEVENR
KEH A 4.39~8.78ug N, EMEEENRAKER 35.12~70.24pg N, FHVAEDERE, Bk, £ E
B (E B MEREZ /DT 64pg, X EB BB TEWBRD K NME, SRHFBNAA L, #8908 KR8 %
WP EERER LT WEEWFEAE,BEEENRTIHSNYAYROEEMNAE, BERF AL
B DL, BR A B — SRR 2, A SR A B A L EL AR, Sk B OK BB IR WA ME R KA I 5
Yo LB E W R B AR VR 2 A A MR D R FEFE ™ s Daphnia 76 3HF FUHR A /K 8L F6 10 2 2 7] 6
57KiEA %, 4 Burns F1 Rigler™ & B Daphnia rosea HIIE B R R E KBTI BT M, BEE 20CERART
R, Bell F1 Ward™ % BR 24 K 18 B #85 20°C BT, Daphnia pulex B ST B R KB MKEF , B DuMont™ Xf3E
WA BIRER, B 4/KIBKT 20CHT, Daphnia & H B, #BHF Gillooly Fl Dodson'™” Xif 15 5 F1 34 #7 7K {4
B HL B, KRR BE R A 20°C R, YRR I BORGE MR . T BV WA B 45 K IR Tt 0 48 26 VR W Bh M
BORMMEE S WMATHR, EWI/KIE ¥ 8, B 7E 5 L a8 1K T 20°C , (B Rp &2 at B 1R 4G, T e Bt 03 |
IR BGRE M RE /1. FI,2002 50 2003 FRBEFHRRAER, LW KBERAXR, M KEH
(FERUBEEERB)RELRMYTRZERBTRNE W,

HLHE Stemberger Al Gilbert' ™ f A K /NS [R] B 48 S R B BB T, 36 SR B9 K I R &0 Y0 vk BB B & 1A R /)
AT, NI AR TR KM HEREEZTEFRKES LT W, 0% %8 2 % K ( Brachionus
calyciflorus ) F1 b (K 5 #8 58 3L ( Asplanchna brightwelli ) F 7 U BUFE K (the Great Lakes) B 5M DS EEFH
K, BEMLETEERKE HTEBWEERCBERS. ITTAERAREEM M ERNEHME, &
B FEYARENRE, PSR R & (& A 216ind. /L) X R ER B TR SRR R
BRKFHLEREN, MEMTHTRERRSANEREI2XLCEN HEAXHEENEDTREKKKY
BREXAMBAL, TRANEMTHERMEANAY R TRE KWL, ILEEEMAEYRN MEEES
WA LR, BREMBNER EFHDYHNHBTES THEMMER, BHATEMNN M EEEMEE 3
~ANBEBR, FHBYNADRNEREIPEMENALE FHREKRE.

B Carpenter 25" $2 H B 5 9% G2 ¢ S0 ML B IR DA 8, 1ot e £ f R 5 , (58 V2 W5 s 0 BE 9% 1) K INE ) BB
FREA BB R R AT, BRI MERRAYEOEN, X—-BRREEXBFMAFTOEM LEEN.
EHRF X, BRMFHIYNXFBRENESR, FEEEFRSRBFIFAYAITI Y, BB T
DY EE XREAEY . MEKEBRERERS, A BERLTNERMEEEERMEH, S EHHY
I RRB R RTES , S B0F S EFIF SR MENBRREEZH A, Ak, EET XS RNE
PREFARERNA TR RX , EMEEREN RS, - SHARB PR MFEHRAYHNXRUR
EAT S REWE W, A B TFH R YRR EE B RIKER,

WL bR ST LR R, B Ah BT AL S, LI i sh M 9 K/ NS H BRI IR B0 A L, 5 BRI I O
HYHEYE RN EXDARAE, B REMHE, ARXHENRELRENE LR YREXIFH I EX
NG —TBEEZRE B KBETREEESBEMNZRIYHLEARSBHHAFEERHN—THEE,
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