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Abstract; Population dynamics and gamogenesis of Daphnia magna from Huaihe River were studied under four
temperatures (15, 20, 25, 30°C) and three food concentrations (1 x10*, 1 x10°, 5 x 10°cells ml ') . During early days
of experiment, population density of D. magna increased continuously, and it presented a trend of decrease or stabilization
after it reached the density peak. Maximal instantaneous increase rate occurred at 15°C under middle food concentration

(1.36 d™') , while appeared at other temperatures under high food level (20°C : 1.51d™"; 25°C; 1.39d™"; 30°C : 0.69
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d™'). At same temperature,, the maximal population density (MPD) of D. magna were significantly positively correlated
with food concentrations (p <0.01). At same food concentration, first brood time (5 —21 d) , the time reaching MPD (15
—29 d) and the body length of D. magna at first reproduction (1.75 —2.67 mm) decreased with increasing temperature.
The more resting eggs were observed in the combinations of middle food concentration and low temperatures (15°C ; (16.7
£2.5) ind. ; 20C; (18.3 £3.8) ind. ). No resting eggs/ephippia occurred at 30°C. Males occurred in all combinations
except the combination of 15°C and middle food level. Male density and population density of D. magna were significantly
positively correlated 25 days after the beginning of the experiment (30°C: p <0.05; 15 —25%C: p <0.01). Our results
suggested that the formation of resting egg/ephippium and male of D. magna was affected by temperature, food level and

population density, and lower temperature was main inducement.
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KELPE (Daphnia magna) BWKEZRGEHH WH P 52sh ), BBROK WP EENHBRES . K
RAERTE AHER . BEFFRA, B BOyaIF EBREMET P EER AR, ARAEER
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BB, Ryl TR 58 R KBS R B A R RHR AR B %,
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1.1 S5kt

KERFEFR B IER BRI, 208X EG, 7 20°CHE L REFRA PR EFEU L, BFE—
BRERHAE SR LR, A IR TSR K BUE R, GRS IR

B FHE MBE (Scenedesmus obliquus) , W4 B H ERE oK A 2 YRR R BT BeFh R, FIK & 4 SR ETE
25 CH N TSR P FF R
1.2 SEWJ5ik

LR A 15,2025 .30°C B BEDLIR R4 TR b 4T, DG IRGR BN 3200 Ix, SB R H] O LiD = 12:12, 5%
B PR3 YRR MRS E AN 5 x10°.1 x10° cells ml ™' A1 1 x 10* cells ml ™", A& Pk
BER3IANEE, LRAEN 250ml LM, B NFABA 200ml 3250, B MERFBA 10 AR (LR
At 12h) , FrAERshESR B TE—80%, KRBENRHINET, 62 RE# 1 KEFRK, ANEERER1
WIEFW . B 1d RN E , SRR RN T BRI . WEH TR OP (SR80 %) T B it
) AR , A Gl B R BRI K,

1.3 BREPIKR
TR T I AR ERBE M BRI
r=(lnN, -InN, ) /At , At =¢, —t,
R,V e RFPREE R, MRIBEIEFMWERBI, A =2, A RBWRZ BRI FPREEE, r
{EFTRERSAME, IEEE 0,
2 HR
2.1 EYIFIRE X KBRS R
SEEHAE, REEMNBFEEERH/DNEFE REZ2ER, MEEHB/ NS ETRENEER(B 1), &
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25C . EEYIVRET , MBS EALS 17 KATIR KM 431 ind. (200ml) ™', 55 21 KFFMHTHE, 258 31 KT
% 178 ind. (200ml) ™',

TER—RET , BYREX KBRS GEN A8 (E 1) . BREMREE (15C) 5N REMREHE
W EN R TR P EYIRES, £ 20CH 30CT, B AEYREHE R =B RZRRHE S, 2
H% 8d F16d, 15CTF 3 MWk EHE R =SB HEA—-B(EL),
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Fig.1 Population growth curves of Daphnia magna under three food levels at four temperatures
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Fig.2 Relationship between food concentration and maximal population density of Daphnia magna at four temperatures
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20,25 30C T R YK EH BV L& 673 510 14,13 .9d # 5d, KBGO R B9 iR 25 29.,25.,17d
M15d(R3E1) o F74h FERRE TR YR E T M, RENE B UHIERKHBE/NERLD)  BRKE R
A5 (2.67 £0.01) mm, B IS CREYIREA, Wifk/IME((1.75 £0. 02) mm) M H BE7E 30°C AR Pk
BAMHFTGEED,

£l HINTERESIHRURETAEZMNESHMILR

Table1 Comparison on population parameters of Daphnia magna under three food levels at four temperatures

15C 20C 25C 30C
JA Ttem ¥ 0 B& K b & ® F & B B &
High Middle Low High Middle Low High Middle Low High Middle Low
$EFREF[E] Culture time (d) 35 35 35 41 41 41 33 33 33 25 25 25
/% 0
ﬁl&?ﬂgﬁﬁlﬁj 9 11 11 8 9 17 5 6 7 3 4 8
Mature time (d)
/e 0

ﬁ‘&?ﬁiﬁ%ﬁj‘lﬁl 14 15 15 13 13 21 9 11 11 5 7 11
First brood time (d)
e A R H B ]
First appearance 15 - 17 15 21 17 11 13 21 7 15 15
time in male (d)
gkﬂ%ﬁﬂ;ﬁﬂﬁ%%f{ﬁ 0 6.7+ 3.7+ 6.0+ 18.3x 1.0z 0 0.3+ 0 0 0 0

0 TOSHTE CEER 25 21 35 3.8 L7 0.6
ephippia (ind. )
B RHLARAR TR A [H]
First appearance time of - 15 18 17 13 29 - 12 - - - -
resting eggs (d)
BRMBEE
Maximal population density 591 200 67 427 101 68 439 125 77 261 62 43
(ind. (200ml) ~')
FEIR AT E

2.8+ 0.8+ 0.4+ 2.1+ 0.4+ 0.3+ 2.2+ 0.6+ 0.4+ 1.2+ 0.3+ 0.2+

Mean maximal population 0.22 0.1 0.66 0.03 0.06 0.07 0.07 0.03 0.04 0.11 0.03 0.02

density (ind.-ml~')
BHHEWIAR
Body length at first

reproduction ( mm)

2.67+ 2.48x 2.10x 2.50+ 2.34+ 2.10x 2.36x 2.15x 2.07+ 2.14+ 1.95z 1.75+
0.01 0.00 0.01 0.03 0.02 0.05 0.03 0.02 0.02 0.01 0.03 0.02

REVERES 1 =4 B a B Rp BB B - SRR, TG ZE R e — KB K (B 3) . BR 15C &
e 35 4 B At 1 4 R BB KA 1. 36 d ' A, HiAk 20,25 30°C T BRAH I K R E R E N K BE R R YR EH,
AAEIA1.51.1.39d7'f10.69d 7",

2.2 EYIUR AR B R A R A R A B R )

SCEHAN], R 15°C R YR SE, e KRBV EFPRE SR 3 B i, HL =& vk BE 4 v 7= A AR Y
FEHRES TP MEYREH(E 4) . FEESYRENIEM, I ERE 2T KNS, TE K g
BRI E R EN S (E 4), LK 25d JF,30C FTREBRBEABE SRS EE B EMEH(P <
0.05,n=9),54F3 MEE T HERBEMHRLME(P <0.01,n=9) (E 5),

FEISCF , BRI EHE K= R AP Bk, HoRMEMR SR (101 ind. (200ml) ™) HBZE 31d 9
20C . REYWREA, B A (44.14% ) HERTE 17d B9 15C . H B E L, 30C. HEREL™ 4
MEAEERASRTFRERENREERELH(E4),

2.3 YRR X KR R AR R DRI B A R

REDERARAR 59 (SR O0 L) b LB A BB = . AR ET (15CH 20C) , iR 1I5C . w8
WEAS, HEBYWREHXI P ERIROE (RINEE) . Ak, 15C R EHRAE R, R =L
50 4~5P% (ephippium) , ZER R HIRE T (25CHI30C) X 25C  FEYIRBEHHI 1 MR, KE|Y
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Fig. 3 The instantaneous increase rate of experimental population in Daphnia magna
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Fig.4 Male density dynamics of Daphnia magna under three food levels at four temperatures

A vertical bar shows standard deviation

e BE IR ARER BRI =2 (R 1) o G4 B, 72 ISCHI20CTF , vk B 5 R AL BRI B0 ( SN k) B

FEZEBH 2B EMRMERE(p <0.01,n=9),
3 itig

3.1 BY) FHREHE R AN R KRB A R AT SRS

BYRER MR ARERMRE ™ —HE, AU R S5 R A A 2tk AR i 8] A 0 2
KO B ERSBHAR AN BE TR . Bums KIAWEZ WH TBW 3 (Daphnia hyalina) i
A, BEWHIIERAD"Y o AP , BEE AR A RN, R R 0 B ] R 1] )
Sy &It A1 AR AT, RELR E YRR K B, MEYIREHANE D, B SRR TR,
FRYIKEH, Cleuvers F Ny, RKENEFT KRB EAMEKR, RZYUREE N EGE , RREAMKMET

HoE R R BE
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15¢C 20°C
»=0.1393x - 12.082 o 120 y=0.2384x - 5.7239 N

60 - r=08726 n=9 #=09001 n=9
o 80 |-
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<
g
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[*}
© 60 -
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il y=0.1385x - 2.8317 »=0.0732x - 2.5733
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&
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(o]
0L-3&9 \ L | 0 1 ! |
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Fi#E%% i Population density (ind.-(200ml)™)

B5 25d EREBEMHHEESREEEZRMAR
Fig.5 Correlation between male density and population density of Daphnia magna under three food levels at four temperatures 25 days after the

beginning of the experiment

B RPBA RPN Daphnia R E T SEBKNEWEARLZHIRES® Y, —BBIRER, &M
BEERFFRET, B BB T Daphnia #35& #(feeding rate) B IH P2 ( clearance rate) ,
BEMI RN Daphnia Wy 545 """, B Ban 25210 % 30, REE AR RO, ZoRIE(D. pulex) K915
BETRET 40% ~80% ., A NHEHHFERNBRBESETREREZIOLTHEZREBNHE (S
hEmSyEERNY TR, AR B ARAZTRESEREREY , EXENRYALT, BUE
(D. hyalina) " FIFCRVE™ K A JABF I BOFPRERS BE (B> B9 =150 ind. L' A1=270 ind. L™', BARE, X
BIRAE 19C TR EYRET RSB R RSB {26 0.3 ind. mL™" (B 300 ind. L) ATFP,

RIS, A YR EH KRR KR EEER/DN, B EEHARK, BRaYAR
REAMTFRBBNAK SAEE, HR=REHEEEXNEENMEISERE /DN, MAERSYREL.4
AMESE (15,20 25CHI 30C) T, REURAE K= 4% A3 AR R B E, 23145 0.5.1.2,0.8
ind. ml~'#10.17 ind. ml~"( B} 500,1200.800 ind. L™"F1170 ind. L™") ., S55cRiMBICH L, BEYEEH
B K ENRTE BRI RN =R T A AR B R 5, A R BRI MRS A=A TR RWE M, 25CT,
RERAE KRG FEEEE AR, TG EIREN T RGH. MERERET, KERER™%
BROMEEE AR, AR NMEGERHENRENEE . FAEEMR ERERIERAN T, EE KRB B
BERRBTIE N, o 7= A RO R4 B B9 25 B AR (LR B IR P4 B JE R B 3 ) 3 )5 IR B sh S i A
BB SRR A B3, R HLEIAE R T — 05

BARBETERSDY  ARBEENEAKR TN R EE, BEFE PR /A28t R, N mdsiE s
WS B BT 1], B 4R R PR 4 4, O B>, B ™ . ARSI P, 30°C T RBIR B W 4B
B b 15°C BA 3280 , (B AR A B/ F 1SC TR BESEE . AN, ZE20CHI 25CF , KEIBRE YR E
HABRTER AR R P B KRBT, XREPE—ERENREFRA R T REEBMEHE RN
Ko X—ZRAELERFED SEEEE B b oA B HRE,

FE 7K 2245 (flow-through system) ', Burns FEBF S H B /K Daphnia #1454 TR & B, 2103 A2
BABHBREN S E—EATERIATE . S — R F SR+, Bums W, S5 3d JFRRE
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(D. pulex) HEFEW VAR E R MAMER IR Y 84% LA B, 3R A R M FFBESE B XT Daphnia 7=H B 30 B2 0H
AEBBHENWEFEERN" . ZEABIT(FERKRL) b, 7 H 516 Yo B B 8 B A1 T 7= A 19
R EM pH FE—E N ERME, FEERBIEMH BRI, B P iE @S pH 1B —A TR,
Bl TFEREREFE, BFHEEM pH ML R EERE SIS W ] R8N, HIERNEE R TRAR
5o

3.2 REAEYHR B KB R AR T B MR

AR, KEIEINMEAE A ME TR BB A 2R . BB S NERAH (B 15SC RV EHSN) I
BB, W7 LAME I KRB R B = A SRR B 200, T RE SR M B YR B AR K. AREY , Bk
P R SRR B YA R SRR RS A X . EekEI N LRI R i B R R R
EEAMRNEERARRE T 2B RARZRRNER™,

VRS 5 R A K AR 3, PR AR AR HR O . AR B O BRI WLER, G B B MR P AR
ERBRIB(5C)BRA"" . S EBIETE 16 ~ 18C T HBURIRIN ™ o i 4B TR E 13CH, REFERE
EA R AR FRIRGI ™, Carvalho 1 Hughes & 3R, KEUEA M= & 478 12C THEHE X T 0.2
ind. ml ™' B, ABEGTH,15CH 20C T RE ERAPEE H LB L A0 PRIROF ( ZROVER) , AR Wy B 4 7= A
R 7E 25C T {UHBE 1 AMRERGE, H7E 30°C T —E AR FR . Ak, KA R HRAR 57 9 7=
RAESN) , BIEEER RS R B, B, SRR B 7] R R B 38 W 4 A2 T A BUOR BR B9 i
BEEHZ—,

BEWHR BN, SYSTRERTE 5 RIR I =4 H — €W F Wi, Carvalho 1 Hughes & BURE YTk
¥ ( <0.16mg spinach D. magna ™) B8 SRR F=ARIRER ™ . D’ Abramo U MR IE XYW E AR L
HIARRE 7% (M macrocopa) FEAEARER BN , HU X T B 5 MARE RIEMA X . BI0HS AM LR dh M
2515, B3 AR VB 7E 2000 ind. om > /NREERGIEIRW ST RIRER ™Y . EABIER T, B YK E A
AN EERERE TP REYEREL, FEE YRR, REEE R B i R 245
P, B KENRLE R R YRR A 0 Fh R BT SEAG ) T P A 7 i A SR A B FIME AR PR A, 3B I TR
BITRFPREC/ T R REESE . St X BB 5 KRB AR E W™ S S5 T BB R A 2 B R/ ( BP 4R BE AR
) A%, HEAN IR A F T — 25T,

BBy, AR BT W P R, N TSR f e A B 3R, PR A R B
{B Innes AP ZRFBAEATE R IR A R, AZ R B RN W, & W4 B 5 ik i o el ik
40% o FFIN g M i S BURIST RS M 74k (sexual female) 7242, Young | Carvalho 1 Hughes H33iF 52 T A
W AR B0 R PR ARHR B0 B 7 A R B, Carvalho 1 Hughes WEZE ) < 2 VR IHE 25 P i 255 5 ) 3
i, FoAlEE %8 (encounter rate) 3K, PRERINNHd A B3 2, HLAP R B 3 03 SRS 80 K 5 7 A B PR IR 9P
ANEBEHFEM, FERT19C T HSREE P RIR IR A REEE N 0.3 ~0.4 ind. ml™' Y, ABF5EH, K
RIEIRER O T L2 R A TE RV B BRSO Y, HLUIE SR B B AR IR 51 ( S0P %R) MRhEE 25 B BUE LI N =
EYREHT AT 1.52 ind. ml™' (20C) . EPEELHTFTAKTFO0.17 ind. ml™"' (20°C) 1 0.77 ind. ml™'
(15C) MEEYERELA T AT 0.29 ind. ml™'(20C) M 0.34 ind. ml™' (15C), Hk, BT LAHE T KB BB ARHR 57
HITE BT BB RS IR B v BE R R 25 B AL [ e )

{EA AR , AL T HE] (25 ~35 d) By RENERER R SR X R 109, HARHR I35 i SR AR
E=H. 1I5C YRS 3 NEEHRE IR, (B35 H 50 0Pk, PIOHEAE 78 ME A e B0R Bk (B 3E
BE32HE ) IGO0 BB A DR 19 PRS2 th B3R 38 o BR7E JoRBA P %, Bl B %3 SL 5, Hobaek Al
Larsson 1A KRR MR O 4 AR L 9T R T RE R o T A RISR SR 2 sr i ml ™ . BARBE I N B R
PRI A P A R B RGO I 50 T T DAL P A PRI BN %) L 15 T — 8158
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