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HEOARR (Daphnia hydlina) FELHE—TF (D. carinata ssp.) HRB  ERSRENRXR
BAEY, BBRABNAHEEBERBMAEE, KREFRNMMEBATER. ®8, Fad
FE IR BT E T 2 o

7 15—30C BETEEN, KRMBHINEER () BREA SN, BN
BNERLL 20°C s, ik 1.4936; MELE—WHNE 15°C N &E,& 1.490,

AEMRESFHRET -/, ik, ik 3 N REHBRAENENE S LEAEN,
SE-HEBR SR KB R (MBI AR S B ERAFE T IE)H(5.08:£0.42) %, 414K 4 (10.76 +
1.53)%, pRikN (84.16+1.72)%,

REARBET REREENAL,FSEZ T XRPIZRNEN, RETRERESQKHK
RERHZEALE:

‘ Lo D= 3.5748 + 0.0769 LoT — 0.3122(Ln T)?
MNELRB VR, ERRTT R B0 B MEHET T 118

B ARRUKFEDDNEZARES . MEE (Daphnia) & EKEKBHE LT
HEERABNFHLE, BEMINERE ERIRERGEDEX . AHREE-NMEEEEW
WEE, Anderson %5 (1937)" HEMBE TERE T ERE (Daphnia pulex) BEK, R
JELHE (1953)" MATREN BRBEEBOEW, XAAEBRERE N, FMRIB L
BEERERNSRERN K. RN, $E (1954 AR ZBUALEXHEEENTS
fnsE. BEXNTAERBNERNENREERAEE. BTRRUG, BHRS. KA
(1962) -t 22 2] , KEUE (Daphnia magna) BEFRHE 15,20 & 25°C 3 ARERE T HE
MNRNERKEE BAERRERREREERREERISEEENAR, Hall (1964)5
EHRARBEMEYN B BT (Daphnia galeata mendotae) KB EHIFEHRIA
AR, RERAITNENEESEENEN. Venkataraman R Job (1980)" 7R3
W48 (Daphnia carinata) HHBEH TRBIGED. BEAINTRAE, RESLT
BLMAEBRT/NEKETREES. AUMENHAEXNRERE (Daphnia hydine) Tl
B —H (D. carinata ssp.) XEMBTEXEINE. KEH, AIEARNEHMELF
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(1965)% FE43 13X 2 Fh ¥R 22 FR MR R B BN A0 K B OB L R B B E TR A,

T B IR RN 40 Y8 — W R 2R T RO TR B S DA TR 0 B 7 R B S B R 2 R
PR EEE U RERNERT X 2 BEATIIRE, KU EIE AR, RER
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BENVERE, E£—MNEEDREAN/MMEEEMNE —INEEFEREREET RN, RERE
2 50 ZFHHOBH B, BETEERKBEHR (£05CH 85, BABOEFERE 15.20.25 f1
30°C, BERE—W A% 15,20,25,30 M1 35°C?, DIE 25 SRZHAEYNIE RGO R A E
ABEFo ERBTE XEHAELEFRBRELTEFRANEA FEAK, 35.30°CHRIKESF
E B EIR i 25, 20°C fRE#, 15°C IfE 3—4 Hift—&o #MMARKOEBRE SRR
R~ BRMBLREREFNELTHEAKIAYI/NKE (Chiorella pyrencidosa)
R EE (Scenedesmus obliquus) UK GAMPRBAEL, URBEBRNSRNOSTH(—RE
FWPBERERMKT 0.2 X 10° g/ ZT). BEFANKEN 240 LEXIT, BE
#y7E 800—1200 ¥ F (lux) ZEle MHEEBEAER 10—12 /Mt

BRRe & EHiA 78 20°C DI LB % 3 /NS 1 1k5 I5C N —RKME 2 K ER AT
HMBRBFHBE TR, 25°C KL EERWE 2 1k, 20°C DITHERNE 1 R, ARBRE
RE BN BRENRCHERENENF, HTREETHNIIRSITE, ZBEhm2
SRIREREL, TR Z R BREA SRR, AR EEUMRNEREERK
KRt ZRIR L BHKE )
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1. BRRE

Green (1956)%" ERAARBNAMKR BN, BINREIEREWLEENN 8 M
BE; /53, George F1 Edwards (1974)") ZERFSTEBIEAT 1B 8 MABRAHN 4 1N AL
IR E O AL EE R R E— UM - BRE TN AEBRS 4 + M B, #
1 I T & B AT A AT B R B I 1

MERE R B RBA SV AN, B RN A RS R, T TI-ERN R BN B
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2) 7R 10C AR THERAENRLEEREFEHRT,
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‘Tab 1 Mean duration (in hours) of various embryonic stages of Daphnia hyalina and
D. carinata ssp. at different temperatures

Z B & Te£e B —WH
2 B B B Daphnia hyalina Daphnia carinata ssp.
Stages of development
7°¢ [10°¢|15°¢|20°¢|25°¢|30°¢| 7°C [10°C|15°¢|20°C|25°¢|30°¢(35°C

E9ﬁ¥5§'ﬁﬁkﬁmsﬂiﬂﬁ@ﬁﬁ§@59ﬂﬁ%%ﬁ 3419|1411 3216 14) 11138

gﬁﬁm%ﬁﬁﬂﬂﬂ%ﬂ&:%%ﬁﬁﬁ:ﬂﬁ!ﬁiﬁ: 27 15 12 |. 9 27 13 11 6 7
TR A

HE AT IR AHBET A MEARYT
ETBE ~2? 814.5 4| 3 8| 5| 3| 2|15

CRBRATRFESEE, B2 AR AA ' '
mEE R ’ 29 |16.5{ 14 9 291155011 9{7
RMEBENRCIMD 336196198 { 55 | 44 | 32 {3247192} 96 149.5] 39 | 28 [23.5

FRffe KLU, ARBEETIRREREL S -REE ERIEE 1/3, BEE—T

FREE& MR TR E RN gD T #ET
&, MIE7C E35CARAEBEETHEER
B (A 1) KA TX 2 AR B SR RE s
&

D. hyalina: logD=2.5329—1.6367log T
D. carinata ssp.: logD=2.5627—1.6838log T

D: REKNME(K) T: HEFRIERE

EERHE

BERTNYBERER —CEEE, &
BTRESBNES, NEREEITOLHEH,
HARBEREH. 2. X3LBRTAHER
E—Fiﬁﬁ’%ﬁ’j/\ﬁiﬁtﬁ PEIRBL R T E 2R

B EASEHEU R R0 K BERHE
AFERE &,

(1) &k

BOARKNAERKRGER R A 4. &
Green (1956) BYW 28, Daphnia obrtusa ZERR

P LICS)

Duration (days)

20.0F

10.0f

1.0}

0.6

PR S W | | | S S N .

5

10 .20 30 40

o EAE
AMERE—-WH

BRECC)

Temperature

KREARZ 10 B EH 130 B R ME 160 g swsies—wRtrRRE THRENR
X, ZHEELE-UHMEARRE Fig. 1 Regression line correlating temperature
hd N s with duration of development in Daphnia hyalina
—F’—‘M%IE’%—‘@W%Z—E%&N%/‘\%%% and D. carinata ssp. (The equation used was
based on data from Tab. 4, i. e., 7—35°C)

RN KE, MERER—WH, 7 15°C i,
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Tab. 2 Mean length, nummber of eggs/brood, duration of each instar in hours, cumulative
' survival for Daphnia hyalina

3 T KRR () PR
Number Mean length (mm) +S. D. Number of egg/brood+ S. D.
of lostar| y5ay 20°C 25°C 30°C 15 20 25°C 30°
1 10.70540.029/0.640+0.0310.626+0.025/0.596:+0.030
2 |0,97140.034(0.92740.030{0.868+0.012(0.788+40.026
3 |1.19040.028]1.18240.024[1.050-0.025/0.922+0.018
4 |1.488+0.024)1.37240.031{1.20040.093{1.050+0.012
5 1.75410.0271.635i0.02§1.364i0.0281.24110.04611.0012.34 7.1041.28 5.004-0.71| 4.9540.71
6 1.978+40.041{1.80640.026]1.506+0.029|1.40840,033[21.2042.02{ 7.20+1.21) 7.75+1.64| 5.78+1.66
7 |2.34140.025/2.10440.046[1.6124+0.040{1.54840.022{23.10+2.10{13.15+1.39{13.15+1.80| 8.60-+1.11
8 |2.38240.024[2.21240.040|1.71340.032(1.59340.021(24.3042.69[26.65+1.62(11.35+0.59| 7.65+1.08
9 [2.425%0.0272.332:0.019/1.877:£0.029)1.642::0.02523.26+ 1.5530. 40 1.80/11.8542.00/10.23:+2.01
10 2.55010.0402.37810.0202.000i0.0341.66610.02424.6815.5223.25;1:3.2119.3612.01 8.9241.26
11 [2.638+40.028{2.45440.019[2.1163-0.027]1.686+0.000/30.68--2.27[25.4842.11(21.2742.00]12.92+1.14
12 {2.710+40.025{2.53040.036/2.196+0.027(1.731+0.018(35.374+2.91{24.604-2.38[25.82+2.89|11.00+1.29
13 |2.774-:0.023|2.6260.032{2.29140.035]1.74540.013(36.214-3.04{33.654-4.65[22.004:2.91/10.4541.58
14 [2.816-0.0192.676-+0.025(2.340+0.030{1.77340.019[36.16+4.44(37.50+5.00{19.38+2.87( 7.17+0.90
15 [2.84640.02 |2.69340.0182.36040.000|1:7704-0.019|35.44+45.70[32.90+4.37/12.00+0.82| 8.00£0.00
16 (2.87140.02 [2.70540.019/2.420+40.020/1.77040,000{47 .3543.18[23.9045.87[10.503-0.50 0
17 [2.89240.022[2.7274-0.027|2.46040.020 — 33.17+7.03(28.20+3.11| 5.5040.50 —
18 [2.9284-0.022)2.758+0.042;2,48040.020 —_ 42.10+43.59/34.214-3.90] 4.00+40.00 —
19 3.00.0-_|-_0.0002.81710.0482.490;1:0.010 — 34.6740.47/30.00+5.53] 5.00-£4.50 —
20 3.02010‘.0002.8601;1;0.067 2.5240.000 — 31.0010.0039.00‘;1;1.00 0 —
21 (3.02030.000[2.90040.000 — — 0 35.00-0.00 — -
S22 — 2.9004-0.000 — — — 0 — -
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duration of each. instar, cumulative frequency of eggs in each instar and percentage of

at different temperatures

Ritregrg
Cumulative frequency of
eggs at each instar

A

Duration of instar (h)

Rt AERRG)

Cumulative duration of

each instar (h)

FEE(%)

Percentage of survival

15% | 20° | 25% | 30 | 15%C | 20°C | 25% | 30 | 15%C | 20%C | 25% | 30%¢ | 15%C | 20 | 25% [30¢
48 | 24 | 20 | 20 | 48| 24| 20 | 20 |100 |100 |100 | 100

33 | 24 | 21 | 18 | 81| 48| 41 | 38 |100 {100 | 100 | 100

3 | 24 {22 | 18 | 17| 72| 63 | 56 |100 |100 | 100 | 100

72 | 30 | 28 | 22 | 189| 102 91 | 78 |100 |100 |100 | 100

11.00 7.10| s.00{4.95 101 | 53 | 28 | 30 | 200{ 155|119 |108 |100 [100 | 100 | 90
32.2 | 14.30) 12.75(10.73 | 96 | 52 | 36 | 34 | 386 | 207|155 |142 |100 |100 |100 | 90
55.3 | 27,45 25001533 | 53 | 55 | 36 | 34 | 479 262|191 |16 | 100 100 |00 | 90
79.6 | 54.10| 37.25[26.98 | 106 | 61 | 44 | 34 | 585| 323|235 |210 |100 | 100 | 80 | 90
102.86] 84.50| 49.10[37.21 | 106 | 60 | 40 | 34 | 691| 383|275 [244 | 95 [100 | 65 | 65
127.54/107.75( 68.46/46.13 | 124 | 62 | 34 | 38 | 815 445(309 [282 | 95 | 95 | 55 | 65
158.22(133.23 89.73(59.05 | 84 | 62 | 40 | 38 | 899 | 507 [349 |320 | 95 | 95 | 55 | 60
193.59(157.83{115.55170.05 | 100 | 62 | 44 | 38 | 999 | 565|393 |38 | 95 | 95 | 55 | 55
229.80{191.48137.55/80.50 | 112 | 62 | 38 | 36 |1111| 631|431 [394 | 95 | 95 | 55 | 50
265.96(228.98(156.93(87.67 | 108 | 62 | 48 | 36 [1219 | 693|479 [430 | 90 [ 95 | 45 | 30
301.40(261.58{166.93095.67 | 96 | 56 | 42 | s4 [1315 | 749|521 |4se | 85 | 90 | 20 | 25
348.75[285.78(179.43195.67 | 96 | 68 | 38 | 56 |1411| 817|559 [540 | 80 | 90 | 10 | 5.
381.92[313.98/184.93) — | 98 | 66 | 44 | — {1509 | 883|603 [ — | 75 [ 70 [ 10 | —
424.02348.19(188.93 — | 96 | 62 | 48 | — |1605| 945{651 | — | 50 | 55 | 10 | —
458.69[377.19(193.93| — | 106 | 68 | 74 | — |1711 (1013 (725 [ — | 15 [ 55 [ 10 | —
489.691417.19(193.93 — | 96 | 62 | 76 | — [1s07 | 1075|801 | — | 10 | 50 | — | —
489.690452.190 — | — |240 | 58 | — | — |2047|1133| — | — | 10 [ 10 | — | —
45219 — | — | — {70 | — | — 120 — | — | 510 | — | =
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Tab. 3 Mean length, number of eggs/brood, duration of each instar in hours, cumulative
survival for D. carinata ssp.

B sk £ iriE (EX) SEEIP IR AR
Number Mean length (,rnm) + S. D. Number of egg/brood +S. D.
of lnsar| 55 20°G 25°C 30°C 35% 15% 20°C 25°C 30°C

1 10.71340.032{0.7044-0.020/0.71840.018/0.6454-0.017|0.6284+0.015

—_—

2 10.9314:0.0320.9474-0.015/0.89240.023|0.87140.018/0.808+0.018

3 ]1.1944:0.033(1.2044-0.0331.1104-0.200/1.10140.0181.048+1.350

4 (1.46240.033]1.59040.025|1.39440.0231.281+0.023|1.350+0.055

5 |1.712+0.065(1.8594-0.034(1.6404+0.025/1.50040.027(1.4734£0.075| 9.104+1.38 {13.43+1.29 | 7.00-40.84 7.19+1.07

6 |1.93140.064|2.176+0.061{1.783+0.0271.6554-0.028(1.569+0.054| 13.74-0.84 [19.45+3.65 {11.30+1.95[11.63+1.90

7 12.17440.028|2.31840.07 [1.966+40.032(1.786+0.024/1.64040.043{30.054-2.84 (30.60+2.65 {18.0540.92(13.224+1.01

8 12.263+0.074/2.4404-0.0522.02440.041{1.85440.025/1.688+0.044/30.20+3.06 [38.954-3.85 |14.44+5.04{15.53+1.82

9 |2.36140.035[2.59440.029{2.0804-0.058]1.9174+0.043|1.728+0.050{35.65+3.84 |36.05+7.58 |21.9343.08/{16.314+1.59

10 |2.4134:0.019/2.7684-0.028[2.17840.078{1.9804-0.035[1.762+0.060|32.55+4.92 |44.2445.64 |21.80+5.82(15.17+1.82
11 [2.4164+0.027|2.8144-0.027(2.22240.096/2.0364+0.032{1.782+0.062|30.604+-1.86 [47.87+5.55 |15.39+4.68/15.554+3.03
12 12

.536+0.020/2.850+0.0242.290+0.078/2.067 +0.030|1.8154+0.064{32.5543.80 |38.44410.70/10.674-4.57{17.004-3.36

13 12.66640.036/2.8854-0.013{2.4104+0.044/2.098+0.028[1.791+0.04832.41+3.55 (37.55+3.38 |12.67-+1.25{14.9043.27

.706+0.014[2.9004-0.000{2.467-0.019(2.1224-0.033|1.8204:0.042{20.57£1.40 {34.004-0.00 (14.00+0.82(13.10+3.67

i4 |2

15 |2.74040.018|2,91540.005/2.480+0.016[2.12440.032|1.815+0.038[23.60+3.61 (30.55-+0.50 | 8.00+0.82/12.304+3.38
16 [2.785+40.017|2.92040.0002.50040.0162.15740.037(1.79340.00933.0045.79 [27.0041.00 | 3.674+0.94/13.85+1.46
17 12.80540.022j2.9204-0.000(2.50640.009{2.2104-0.065 — 31.7546.30 |24.0041.00 0 20.6044.36
18 12.82540.03312.9204£0.000 — 2.27240.099 — 41.33+8.65 [24.00+1.00 — 18.0042.55
19 [2.8604-0.028/2.920+£0.000 — 2.310-40.010 — 48.33+10.63 0 — 15.0040.00
20 {2.89340.019 — — 2.3104:0.000 — 0 — — 0

21 - - - - - - - -
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duration of each instar, cumulative frequency of eggs in each instar and percéntage of
at different temperatures -

Ritrop%

Cumulative frequency of

eggs at each instar

Duration of instar (h)

B

Fit & EHEGD
Cumulative duration of
each instar (h)

HFEHR(%)

Percentage of survival

35°C

15¢

20°C

25°¢C

30¢

35°C

15°¢20°¢

39

24

25°C

15

30°G|35°C

13

31

24

14

12

W]

12

11

15°¢C

39

70

20°C

24

48

25°C

15

29

30Cc

13

25

35°C

12

23

15°C

160

20°C

100

25°G

100

30°c

100

100

100

100

100

3.05%1.

28

49

54

24

26

20

15

29

119

72

49

40

52

100

100

100

100

22

19

26

173

98

71

5.3742.

00

13.43

7.00

7.19

8.42

9.84+1.

84

22.80

32.88

18.30

18.82

18.26

96

92

11.6341.

31

52.85

63.48

36.35

32.04

29.89

96

10.62+2.

00

83.05

102,43

50.79

47.57

40,51

96

54

46

52

48

32

26

25

33

38

37

26

29

29

25

25

25

269

361

152

198

103

59

85

78 100

103

100

100

100

100

100

100

100

357¢

100

100

136

457

250

174

111

140

128 (100

153 (100

553

298

211

169

178

90

100

100

100

100

100

100

100

87.5

81.25

11.2042.

61

118.70

138.48

72.72

63.88

51.71

77

48

36

29

25

630

346

247

198

203

90

100

75

81.25

9.15%+1.

99

151.25

182.72

94.52

79.05

60.86

96

58

10.6432.

74

181.85

230.59

109.91

94.60

71.50

91

7.50+1

.58

214.40

269.03

120.58

111.60

79.00

96

58

52

35

36

39

27

31

26

26

26

26

726

404

282

225

229

90

95

75

75

817

913

5.50+1.

26

246.81

306.78

133.25

126.50

84.50

96

56

4.8010.

75

267.38

340.78

147.25

139.60

89.30

84

2.7541.

92

290.98

371.33

155.25

151.90

92,05

120

54

50

36
50

72

29

29

30

26

1009

462

514

570

318

357

393

256

255

90.

85

65

68.75

282

281

90

60

50

68.75

311

307

85

40

20

62.50

28

1093

624

443

340

335

35

10

20

62.50

23

1213

674

515

370

358

25

10

15

62.50

323.98

398.33

158.92

165.75

92.05

74

64

72

29

48

1287

738

587

399

406

20

10

15

37.50

355.73

422.33

158.92

186.35

82

74

74

29

1369

397.06

446.33

204.35

445.39

446.33

219.35

96

86

445.39

219.35

96

96

98

29

1465

812

908

31

1551

1006

661

428

20

457

488

20

15

10

10

10

15

31.25

31.25

12.50

48

110

1647

1757

536

15

6.25

15
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Fig. 2 Mean length in relation to number of instar under different
temperature for D. hyaline (Arrows denote the lst adult instar)
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Fig. 3 Mean length in relation to number of instar under different temperature for D. carinata ssp.
(Arrows denote the Ist adult instar)

2 0.713 B2k, TiZE 35°C B4 0.628 oK, (EEMIMAOEE BRI i3, —HKA
4329 3ANRRARAEREE: 0B ERY, RIRBTHXY R EERY, RGN EE
S5, DUBBABRYL,ZE 15°C i, 41, HIEPHRRIER 0.196 BX; REYRIR
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(ESIRZE 1380 0.113 224 TRIBBHE 14 2 21 #8)004 0.026 =k, LT
— R ERA R (E 2, 3),

' ERERRET, E—RBHERKEERKN, BERE 15CHERY 1.754 =X,
T7E 30°C B4 1.241 XK, BRBE Uit int, ME2, B3E87UEREH, R
HRET,.E—4RNERKEEAREEEERR 0.1 22X, EMEREAEM, hKiE
AMERE, —BONEE: FERERTHMMERESRTHOMKERE, DIEH
BEADE, BEEBE—TUMFE 20C HUKRKEIRAKT 15°C K, HEX LERFE L
WA, XFAE (1954), B K(1982)"?, Venkataraman FI Job (1980)"" FFEEIf
R, Coker (1933)" FIEEMHERGRNEW, LEIEENSL. E
BEAE, S8R BN, XEHTRES, T sWaHmbkRAS, mEtkrR#iE
B, ¥ 15°C B, BHBELT 189 /NN, LR 173 /NG5 8B R B4 5B ifn 30°C 1,
FEHERZE 78 /NI, BERE—TH 59 MR R R, Hit, ZERESR, BEB KL
EFERTEEMNNERT AR,

(2) HIAFIEA R :

BER—REEN T, BREAS,ROKERMRRE (Duration of instar) A% ,5

x4 REBRNNRT-TRHEFRARTENRANNBRXETLEAK

Tab. 4 The duration (days) and percentage composition of various stages of
Daphnia hyalina and D, carinata ssp. at different temperatures

. (@S BEFENAE (%
# oA EHBE REHREC = i)
Developmental time (days) Percentage camposition (95)
Species Stage
. 7°c [10°¢| 15°C | 20°c | 25°C | 30°C | 35°C |15°c[20°C|25°C|30°G | 35°C
TN
SRR 14.000{8.167) 4.083| 2.292| 1.833| 1.333 4.57| 4.37| 5.21] 5.59
Egg and embryo
4 ﬁ: 7.875| 4.250| 3.792] 3.250 8.81| 8.11]10.77|13.64
HEAE Juvenile ‘
D. hyalina
o 77 .417|45.875(29.583[19.250 86.62/87.52|84.02(80.77
Adule
R

89.375/52.417(35.208]23.833

Total duration

SRR ERRR

13.500[8.000| 4.000; 2.063| 1.625| 1.167| 0.979| 5.18| 4.69| 5.57| 4.97| 5.47
Egg and embryo '

¥ &

BEL PR — W Fh Juvenile
D. carinata ssp.
7/

Adult

.| 7.208] 4.083( 2.958] 2.458| 2.167| 9.34} 9.2810.14]10.46/12.11

66.000(37.833(24.583(19.875|14.750(85.48/86.03(84.2984.57|82.42

BT

Total duration

77.208]43.979129.166/23.500(17.896
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BISRE AR, $HETRI‘RE, 15CHK, BREHRRIREROTEHEREESR14 47.25
A1 77.42 /NBE 5 TAE 30°C B, £hERFRRRERHOSE I8 00 19.50 0 38.50 /N, PELREE— T
FiF ko X 2 Fhi&k,7E 15—35°C REBEN,BEE 10°C, BHRBE BRI, . Ha
BERR 40—65% (F3B50% Ao HEREN, BHE 10, RERAZARASHET
—¥¢, 3XF0 Browning (1942)U3 B —Fhilk (Tegenaria atrica), HFEK (1982)PFH5Y
ERBEE (Moina offinis) HIERE—EH,

ERRANEET X 2 Hi&A 3 E 4 NIk, 12F 18 MR, FFA RSB feH >
RIBFR G R — R, SR AU B L BN, TR IR RO Lk, s b ki, B
RERKRE , RESERED, BHEHFIN, WBHEE 20CHE 221, tk15CE1
s LR ¥E—EFHEE 30°C H 20 8, b 25°C £ 3 i, XEER/—ENE: BfEE &K
E?iﬁ’aféﬁ,i%%&l‘ﬁl—iﬁgqﬂ (WA RARN R, MR E— TR 30°C K, BRIREK
BA 12—16 /)~ 35C KA 10—14 4~  BBHERAE 20°C B RBKBE 17—18 /~, BE
(1954)% Eﬂ%ﬁbﬁﬁ KAFE (1962)1 ﬁ%ﬁﬂ&ﬂz#ﬁ&ﬂ" TEMIAR,

(3) BEBEMBRETRINH

FEAR AR A P BRI o, BEIN-IEMR, 4R FIERIR 3 M BRR BRI BR . M
HEFHEMEEREOWEER(CE ) TUEFL, BNNRENEERER S%E, A
BAMRER BT S REENENE S5 8T, il 2 FE—iE Pt &, W EE-5E
Ba s 5h ik Btk i RAR BN M E S 8124 5.08+£0.42, 10.76 +1.53 F1 84.16 +1.72 %,

(4) RERKH ()

“REREKDRERZEXREZXETRERET ERARMENR S B K8 7 5 %7
(RERZ 196" ERELEBRE BB KE N, BENAREET m ENH
B8, WA #E— B R B A SR AR G R 1R
RIEARRE T LR FRE FEIRHNER
B (XD FEFE () fHAER (m,) il
0.7} EYIE o TEH fr 3k (Life table) S RIGE:
0.6F ------gzei§~azﬂr’,:’ Slme 'm* = 1.00712
REHNEMKS m (B 4),

AERET, SRABHNRNEHK:
EBHEM 15—25C, MBRENTE, mEH
0.23FEEI0.46, BIFMM T 1 £ MM
0.2} 25—30°C {UEINT 0.01, AR 30°C WOIREE
o1t SHMBNERCARERERE, BAE T
N B r B 15°C fY 0.24 3 = 30°C iy 0.70,

A BEESMK; T 35°C B/ H0.70 TR

B OE 065 XHBHEBHABCEARARERET
Temperatire ZRBNER. AXFEBLERS Hal
B4 RARETRIEENESE—LHOARNNEH (1964)11, BEEHE (1964)5AM &R LA

Fig. 4 Intrinsic growth rate of Daphnia hyalina
and D. carinaia ssp. at different temperatures —‘ﬁo

WEMKS (w)




g2 BTG BENEHETEKE - UHEERERKNER a7’

(5) FiEH

MEBFEFNERKE, ﬁzﬁﬁﬁfiﬁﬁ%é%ﬁﬁ Eﬁiﬁ’%‘ﬁﬁ#ﬁ$1ﬁﬁmu\%
MRS BREIN(E 2, 3), HERAWEBE T, ERNOAESLERR
Flo A B, ZARERENFERT, BENFERRK; MERENER XK
BRYBENHEEZFNEFRAEAER. ﬁﬁﬂﬁm&ﬁﬁﬂéﬂjﬂ}lﬁﬁﬁﬁgﬁg, T £% &
—UHRHREHRERSHRE.

LXTREMNEREAEH®W

F R NP EYEBRREIRNNASEEERBUXRARECAFEEEIE
BRI FE R f 3, B R R A F0 28, ZE A E B T, LR B i R B Y o B B AR
KB —UMEAREE TRBEKREBTRESKSRERNHITERYA R &85>,
EABIRET (40 15°C) HERK,REME,HRHHR.

REAFEEESEET 6 /\Kﬁﬁﬂiﬁﬁ 4—35°C T HR-FERG R B RIR BTk, KA
THZBIEG .

LoD = 3.5748 + 0.0769LnT — 0. 3122(LnT)2
D: REMEAGR) T:BREET
F B LR I 5o E%J@Eﬁﬁ&ﬁ@% 5 Bottrell % (1976)" FrfE B RLERFAHE

30F

- ™
=
T

Duration (days)

 RERER)

—_
£
T T

B E O

Temperature

CE5 EEP ¢ HREARBE T AERRBNE

Fig. 5 The duration of total embryomc development at various temperature for 6

species of Daphnia. Source of data: Daphnia hyalina Gcorgc & Edwards (1974) ‘
Hall (1964), D. carinata King Venkatataman & Job
Vijverberg (1977), D. pulex——Esslova (1939).

D. galeata mendotae
(19803, D. ambigua—-
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HEAMER. Hik, IRELE,7E 4—35C REBEN,KEE—RBE THI-RIERE

Wl‘ﬁ]o - . .

MG E—HRETRRIBZE —RE(CREEE— R TR FRE , KRB,
AR, BRE-TANBERES 4+ MESHRREIENAELEEEL (MRERMN;
KR (Daphnia_longispine) . FIRE BHEEVIRS 3 P HILREE . HRELERER
HEBKR(R 5) BAWNARMARRNESAER BRFFRMELET XK.

%5 ERFEHREAR—GRER—LRFMEN

Tab. 5 The duration of juvenile periods (from First juvenile to first adult instar)
for various species and forma of Daphnia at different temperatures

Bo& B K G T
- Temperature
Species - (“C)'. Number of days Author
15 7.2
KEE ;
20 5.2 RAKH (1962)
D. magna o
, 25 4.0
15 26.4 Venkataraman & Job (1980)L31
[ 5 -
35 2.0
D. carinata
29-31 - 3.0 Navaneethakrishnan & Michaelt?®
15 - 7.2
20 4.1
B R — A ” . . x
. carinata ssp.
30 2.5
35 2.2
15 7.9
& OB & 20 4.3 :4:
D. hyalina 25 3.8 X
30 3.3
13 11.9
O &
20 7.8 Brown (1929)t4
D. longispina
25 5.8
7 14.5
xR &
18 7.9 ¥E (19549
D. pulex
] 25 5.4
1 24.0
EREHAR -
20 7.5 Hall (1964)t:'2
D. galeata mendotae
’ 25 6.0
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6 FBRAFE TR A LB E LR
Tab. 6 Data of total lifespan for various species and forma of Daphnia -

ﬁ: % B E RAETERECR) W R B
Temperature
Species 2 Total lifespan (day) Author
c) )
15 85.29
% B & 20 50.13 X %
Daphnia, hyalina 25 33.38
30 22.50
15 73.21
20 41.92
AR TR 25 27.54 & %
D. carinata ssp.
30 22.33
35 16.92
8 108.41
10 85.93
MacArthur & Baillie (1962)1
18 44.73 .
*x B & 28 29.24
D. magna 25 40.00 Anderson (1937)t191
15 51.70
20 49.50 D ORAR(1962)M
25 35.70 . ‘
11 150
R aNE 20 60—80 Hall (1964)t21
D. galeata mendotae
25 . 30.0
15 85.58
B oS & 29 . 26.26 Venkataraman & Job (1980)201
D. carinata 35 10.83 ‘
2931 _ 17.8 (lgal\():tzg?thakrishnan et al.

MEE— SR ZE R JG— BRI T BHIE ] (RAxF ) BRET &KL, X_TEN.
M6 WLLBHRELEH: RAHENH, EEFJ MUARE, EAENRET, BINE
B AR, A AR,

TEIRRUR ISR BB B TR R IR LA B R ﬁ?lﬂﬁﬁﬁl‘ﬂ%iﬁﬁ%éﬁﬁ%%s if]
SR RER BB MAMREBRY, B, BINERK, RESEENSYWEE TN
Ko Hall (1960)% FRTAREBENRYNBHEFERE . EROBH, IR
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%T{@T?ﬂ%%%ﬁﬁﬂz%ﬂ:ﬁ% AERENME DN EAEMMUX 5o fhiAA B
AP BRIME I A BN AAEGMEEZRENER; FRVER, ARNSEIINE
DRUEBEZENEWN. TRMNARREREKRE EEAERNEMAE T, BEX K
FRIIENEMRREE, BHBE I5CHN, HE—HR . E—RBRMRREHNEX
KB4 B124 0.705, 1.754 F1 3.02 24 ;0 ZE 30°C B ,H143 8124 0.596, 1.241 1 1.773 2&k
(%2) BERE—UHBAERUNEM(E ). HRIRIIERM, FHRMER R
It B ZEERIE M, Venkataraman 1 Job (1980)%% ﬁ%%ﬁ&ﬁﬁﬁ%{um;{
1%, Zn7E 15°C, 28—30°C, 35°C I}, LSRR E KR 10.68, 17.80, 3.84 43 B =Rk
FHRI 24 96.10, 142.4 F126.9 o

HEF I EENFRIPWRERRERENEMERT ZH, EHE—MREEN
HILHEE,

2. PSR A0 5R %

Tauson (1930)2 Y& F] 15—25C BEHE N N TREW=MEABFFLETHE
FLRABESFEIFEFZ R R0 RARE (1962) I AREIESRT 20°C K, H4H
BEES . BONMEB KR B, 200C A THFANEBR -1 EENEE., 25CHK, K
BEEE 1.2 R AR EE, XN BREEAF, BRTERAENE R S EERORE,
ERAFIRERZ R EMN; 15°C FABEEBES,EMHER AR BEEP IR, K 20°C B Flo
Venkataraman F1 Job (1980)P% iFIREIERF] 28—31°C MELKBN= IR VA Fo

6B 7RRTARRET, EHEMELAE WM RIREA R ECZ AR
Zo EIAL A RENA IR, EBIREA20°CH IR EEK 1.4936, B FRET 20°C
B, e BRI T s BE R I — P RbAE 15°C B A&, & 1.4090, T7E 25, 30 f135°C
I P BRI 3, RABIRDE » 3X 2 PRI BRI E R K MBI X AT RE (=50
4 1.2638, 18°C) fRAEMl, LR HAY™ERRE 15 1 35°C RHEEARAY S, ME
28—31°C B JUI 433 48 3 6 1Ko ‘

3. BB -TAHNTAE ESHIERRLFEME

HRIE (1965)% I Z WA E LA ST B, (Daphnia carinata gibba), JG XEIIE %

FE AR BN — AT TR, AXFANREHEREX Ui, ZTMSELRE
BRI B, N A AT A, KRB AT

(D U\%%ﬂﬁ;,r@%’& WA EZIREE, TR, RERE, TRIKSRK,&F
k%, hKS5ERDKERE BT EAERTGER:

— 3348129
- 3 (Daphnat carinata ng) ﬁizﬁ?ﬁl% THEEE, RRARHTFLEA, TR
. EkB. hKSEDHEEETENEESE:
- W = 85349177 (W: %35, L:ZXx)

ﬁu%ﬁ# 1 %%ﬁﬁﬂa’: , U LR & — LA T B 0 3.348 f 70, M LR &Y 8.5349 T3,

D fEEFH. .
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(2) AR, B EE— TR EREREE RS, EEKER R A BN EER
kT —, BROLTAES, NEREREE, CR—MIERME, M 15—35CH
EHENSERE AEK, 15 K BHFEIIEIA 445.39 4, P 9E%4 1.409; 35°C ft ,
RUFEIRECY 92.05 4, IR 12239, MERBNIAEERERIIKES, BEL
TR A K, CIF R — SRR, —BEF B K, # Venkataraman 1 Job
(1980)89%F5%, 7E 15°C B, B IIBRA 96.1 A, LA RE— T 1/5; Fegik
% 0.9644, 7E 35°C B, BIFP=IRRIY 26.9 A, PEBRRIRE 0.6633, B ARE
7= BR %,
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EFFECT OF TEMPERATURE ON DEVELOPMENT AND
GROWTH OF DAPHNIA HYALINA AND DAPHNIA
CARINAT A SSP. INDET (CLADOCERA-DAPHNIDAE)

Huang Xiangfei
(Institute of Hydrobiology, Academia Sinica)

Abstract

The: paper deals mainly with the results of a laboratory study on material collected
from Lake Dong-hu of Wuhan; both species re truly planktonic in nature.

. Temperature has close relation to their rates of development and growth. The dura-
tion of the entite embryonic development (D) was shortened with the increase of tem-
perature (T). The regression equation may be expressed as

logD = 2.5329 — 1.6367log T for Daphnia hyalina and

logD=2.5627 — 1.6838 log T for D. carinate ssp.

Growth rate varies with the number of instars. Most growth curves showed an ini-
tial high rate in the juvenile instars, an intermediate rate in the young adult instars, and a
low rate in the older adult instars.

There was a general tendency for females to-attain a larger size when cultured at a
relatively low temperature, as compared with those at a higher temperature.

Usually 3—4 juvenile instars were preserit, to be followed by 12—18 adult instats
under various temperatutes. The total number of instars was reduced with loweted tem-
perature,

As a rule, the duration of the instar stages and the lifespan wete inversely related to
temperature.

The maximum rate of egg production was 1.4936 at 20°C for D. kyalina, and 1.4090
at 15°C for D. carinata ssp. However, the intrinsic growth rate increased with the rise of
tempetature from 15°C to 30°C.

At various temperatures, the share in the duration of the entire developmental process
was (5.08 + 0.42)% for embtyonic stages, (10.76 =+ 1.53)% for juvenile instars, and
(84.16 + 1.72)% for adult instars.

From the data of the present study and those in literature, a curvilinear logarithmic
equation:

Ln D=3.574840.0769 Ln T—0.3122 (Ln T)? is derived to summarize the relation
between temperature and the diiration of development in Daphnia.



