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The effects of temperature and salinity on growth
and reproduction of Daphnia magna

Huang Xianging, Wang Wu
( Fisheries College, SFU, 200090)

ABSTRACT There generally 5 pre-adult installs and 12 to 17 adult installs in Baphnia magna, the duration of
every pre-adult install is about one day, the aveeage duration of every adult install is 3.5 day at 15°C, 2.6 day
18%C, 2.5 day 21°C, 2.1 day 25C. The duration of the installs increase with temperature decreasing and age,
The growth of Daphnia magne will accelerate with temperature rising, the gruwth rate arrives at peak between IV
and Vinstall, followed by a rematked decrease of 60% — 70% between Vand VI. The change of growth rate at
lower temperature is relatively gentel when compared with that at higher temperature. Grewth and body length of
Daphnia mngna at lower temperature in later period surpassed these at higher temperature. With temperture 1ising,
Dephria magna matures and reproduces earlier, the reproductive rate rises and reproductive number decreases
remarkably. 217 is the optirmm reproductive temperature of Daphnia, its total repeductive number was the highest
at different tempertures and 591.1. The half-lethal salinity of Bephnia magna not traine is 9.65 in 24 h, 9.45 in
48 h, 8.98 in 72h, the reproductive upper salinity of Daplmia is about 9.3. When Dephnie megna was trained to
the salinity 8.5 in shorter time, its half-lethal salinity respectively rose to 12.54, 12.86, 11.3, the reproduclive
upper salinity rose 9.8, the survival time also prolonged largely at higher salinity.
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KRR T 7.3% 18.8%.14.7%.10.9% , X 518 BB EHEMEIBHE A X, B TR
B X RBE S, ERMAEEE I5SC I8 CH B THAMNER-HAKEZTRF 2C.25C4H. &R
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Fig.1 Bedy length of D). magna durnng the installs Fig.2 Grewth rate of D. magns during the installs
at differert temperatures al different temperatures
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Tab.1 Reproduction mdenes of D. magno at diffecent temecrahires

?,CE) ’m(ﬁ‘)"““] 7 *(”d"f'm EHR BATHANE RAERE C4HB (i’ii)
15 6.23+1.02 8.26+0.85 42.731+13.08 58.3+17.8 aa 512.8 2.83+0.20
18 5.57£0.79 7.86£0.56 37.14:£13.26 53.9+14.9 87 519.8 3.89+033
21 4.93120.25 7.111£0.55 34.821+£9.99 48.0215.7 vl 52].9 399 + 082
25 4.06+0.50 6.28+1.14 26.14+11.4% 39.5+13.5 VK] 4‘-&7.8 4.77+0.47
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2), HFAAELNIEZ I RBE KB F YLK R % 24h .48h . 72h # 2 T FELE HF (1S5) 45 5 49.65,
9.45.8.89, 4 FMRILEEII AL .LLEHG6.1 EFAZE7.0.8.09. 3, KRNEMN M BEH T, L0 F
TEIOLA EXBRNIEAEEESE ., EEEN10.4.11.1,12. 08, KENZ X BER R A ZRAER K, 5 9
H(1.3+0.04)h.(1.0 £0.02)h F1(0.8 £+ 0.02)h; (HEBFEaT (A X R &K, Yk FiX 10.4 8, KRIEMH £
SRt 2(59.0+14.8)h, Wik Bk 11.1 1 12 B, H & BFEas @4 H9(2.6 +0.1)h #1(0.2 £0.1)h,
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Tab.2 Anti-salinity expecineent of D. magna at the salinity varying cenmrkahly

% ;'3
B =

-6 7 8 9 10 1 12
LW 6.1 7.0 8.0 9.3 10.4 11.1 12.0
¥ 9S00 FE (h) 1.3:0.04 1.0£0.02 0.8+0.02
LBEFEERE(h) 59.0%14.8 2.6+0.1 2.0£0.1
U(W)FETR(%) 3.421.0 4.6+1.0 6.0+1.6 26.0x 1.6 9.6+1.8 100 100
48(h)FET (%) 8.0£0.6 9.423.4 10.0+ 1.6 44.6:6.6 98.0+1.6 100 100
T2AR)FET-H(%)  14.612.6 18.0£5.6 17.422.6 58.6+8.4 99.4+1.0 100 100
U(h)=HE(A) 19.7+£2.9 14.3£3.3 7.0£3.3 5.7+0.5 0 0 0
Bh)FHB(T)  26.0:1.6 18.0£3.7 12.3:4.8 7.3+1.3 0 0 0
T2(h) =% (A) 28.0:2.2 18.3+2.9 11.7+4.1 7.0+1.4 0 0 0

2.3.2 ZEDEURFOXZNMRRERE

KEGERE Yt P th = 6 LART, KRR E WA KMAM. ﬁfiﬂm%’“i&@]f%ﬁﬁﬁ
B KREERIER, BEANZEHT R, WP E I~ , KENFHN A HBAEZRE, S IMLF
HERN. 8o, AT LEEIL  MAERKFENMRERN. BHot, KEEE I ETHEM EREFA K



14 HEHES: BE BENAKEERNEENEE 19

9.8% A,

YL EE 8.5 HARIEM ML RE : KAIREENIE, A BRI KNS (F3)-
FIAELNEZAREYLIEEE F 8.5 BFA9 KEI% 24h .28h.72h A ¥ BFEEE B (1Sy) 2 B R & B 12.
54.12.06.11.3, SYIMLATAALL 2L A SN 8 T 2.89.2.60.2.32. i BEKHELE T 7GR EIBA T
KIBEM R, E1F 12 65 KERIEAN ¥ 2Bt a5 $IA INLAETAY (0.8 £0.02)h #1(2.0+0.1)h £
H P (48.8£2.1)h F(67.8 2. T)h, BE T /LHE. HREEEHMIE 13.14.5.17 TENTh A EE
Kegetal, HARAEMRIEFEREAKNEENVF 92~11.220H,
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Tab.3 Anti-salinity experiment of D). magna at training salinty 8.5

& -4
o H

9 11 12 13 14 17
EWEE 9.2 11.2 12.0 13.0 14.5 17.0
EHFETEHE (h) 6.5+0.4 5.3:0.5 2.6+0.2 1.410.1 0.6+0.1
HBFERT ] (h) 4.8+2.1 16.2£0.6 10.5+1.3 41202
S FFEMT A (h) 67.8+2.7 542 +£5.4 39.5+ 1.5 12.0+2.1
(TR %) 4.0:+1.6 6.0:2.8 16.0+1.6 76.0+5.0 95.0+1.0 100
BB (%) 15.443.6 20.6£6.8 48.0x6.6 98.0%1.6 100 100
T2RFETH (%) 27.425.8 40.6+2.6 160 100 109 100
=R 8.713.3 WA=
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MRBHE RSB, 5~ 25CRARZAKEAPNEEFRELH, Kb 21CRRBEAKE
FHBEEEE., £ KE21CAMNARE, Sd R, dFBR>ZH, B ISCANHNERE 7 1dLH, § 16d
BESRBANEA RO ISCARE T 1 KRB, 5P 4K, DEHER2.5d 71 K. SRTHRE
BB 2SCHARB T 5% LA, AN BALEABREARBEPREMMN X600 LA H. £M
BRABAAPEXNF L ABHFARRUZBANEZ, XFATRE P/BER(NRVAEDENOET
MU wE A eE, MR AR R, EREEXE T2 2~-3 ANBANTADNERBG., Btk
MEEKFE—CER RTBENLZWEIN EZEE BREEEN KLY, YLD -EEEH K
RYRILT (-85 B AGES A B KB/, B PR BEEENSY, MR EE K, BT
B RN IERMERR, KREHEIAIAEEMLEYREG PN EOE 2R, &8 KK
BEMAIE2 R, A CAEAEFRERA LA AR EE, TEE3A/mL, S RBRABEZERE
FER[3K 5 4L, B kB RRA =% 50 ~ 100g( &)
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KEEAAEEN M. EEBIRKIEFRG KRIE#ITHEERXE, £ E D 9.3 B9 KEKPHE
¥H., 28590, A HEHEE TR ANES  HEKAEETHFEH R M4EA ERYFHEK
MRS, B/, KR ESEMNE) X RBAK KD 65 8 5 13.6°; & FHF MM /R RF
EHEHE 1 TE £0 5 #5534 30 ~ 40 B9 HUK 0 X e BRI P KRR B R A RIBA TRt 1. TTIAFM, &
K- ESEN YR, KSR T R E . KRG M 2 8 08 1 A FEKeE 8F.,
BEHRNAEAEPEG T TROKIE. '
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BE RERERAFNK, LA/ BHEAXEHE /D, XWAFXEREEFERN TR O
RREMT) A B0 5 R F i SEA L, AT RIS, A1 2~ 3 AR ERAE, w8
SR R IEE R VENIZ R, T RS EHERER, FRMR R ROE R, HFBRRETAEHR
BEREARRE, OMEEEREME, 15~ 25 CHEEFEREH, X5 HH/EHEREHE (20
SSC)RAH AU KAT EHWRERRENER A KER., OMEHERER, HFEILES. S K
ARARIREEFNBREHAEEHEE 17 £67FE 2h UL, SR EREFNEENRS,

ERREN T SR B KB RIF 21CER, 15~ 5CHEBEA L EEHE 6~ 8,1
PRAUF AT SR A0 £ WL DA SE A R SR BE T 60 FR 05 e 18] 5 SR A B AR 3 (A0 AR BRI /R VLG TR e 3R
F)AEEEFRBEAR, EPRE K ARPEERRKUSEATHRERE, KRENEY
B(B)% 2~3 AME AT ARG, A MMOABEEET 3~ 4 A, S ol KIKFH 34 KR
1B AKERFK 20m E 2mg i E, § o’ KK R WK okg, B WHE o SRR AR ROF
HEE KREER (P)AX 50 ~ 100g/n’, X=BA#W 1~3F R/ dNEHBENAEERE, %
ERHERKRIEHMA P/B Z L 0.008~0.017, B, KBRIEIENE 8 AR M EER, RAREFH
K HIR,
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