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Effects of Temperature and pH on the Population Dynamics
Parameters of Daphnia carinata

WENG Xian-Long ZUO Di LI Jia-Yao ZHAO Yun-Long "
(School of Life Science ,East China Normal University ,Shanghai 200062 , China )

Abstract: The intrinsic of increase(r,, ) ,finite rate of increase(A) ,mean generation time( T) ,net reproduction
rate( R, ) ,mean lifespan, age at first brood , mean interval between clutch and fecundity of Daphnia carinata were
studied under different temperatures (15,20,25,30°C ) and pH values (6,7,8,9,10). The results indicated
that temperature was of great importance to the reproduction of D. carinata. The mean generation time( T) , mean
lifespan , age at first brood, mean interval between clutch decreased with increasing temperature , while intrinsic
of increase(r, )and finite rate of increase( A)increased with temperature varying from 15 —30°C. The intrinsic
of increase(r, )at 30°C was significantly higher than in other groups. Effects of pH on the survival and neonate
production of D. carinata were also studied. Results showed that there was no significant difference among pH 7,
8,9 and 10. When D. carinata was reared at pH 6, intrinsic of increase(r, ) and finite rate of increase(\) were
significantly higher than those reared in other groups.
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Table 1 Mean lifespan,age at first brood ,mean interval between clutch and fecundity

of D. carinata under different temperatures

RS B 58 W Temperature ( °C)

Population dynamics parameters 15 20 25 30
4474y Mean lifespan (d) 48.20 +19. 39 57.40 +7.76* 51.20 +13. 95 29.75 +12.61*¢
55— 4FBI H Age at first brood (d) 10. 00 £0. 00 6.00 =0. 00 5.00 =0. 00 4.00 0. 00
S 347 1 7 (] B
¥ ’Ji&ﬁl?% o 6.16 +1.40° 3.65 0. 58 4.11 £2.24% 1.50 £0. 18"
Mean interval between clutch (d)

RS R Fecundity (ind) 263.60 +151.08"  529.80 +70.51° 327.40 £129.42*  472.75 +124. 46*

R BUE AR F R MR R R 2ZRARE(P>0.05) , ARIEHEFRZEFBE(P<0.05) ; IT&ER,

Values with the same superscripts in each row are not significantly different ( P > 0.05), values with different superscripts are

significantly different (P <0.05). The following tables ibid note.
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Table 2 The effects of temperature on population dynamics parameters of D. carinata

FIEE S SAL & Temperature (°C)
Population dynamics parameters 15 20 25 30
ZHA KK Intrinsic of increase (ind/d) 0.153 6* 0.191 7 0.209 4 0.392 0"
JE PR K- % Finite rate of increase (ind/d) 1. 166 0* 1.211 4* 1.233 0 1.482 1P
SERHEAR S Mean generation time (d) 25.234 6* 21. 606 3* 16.297 6* 10. 199 7"
WA Net reproduce rate (ind) 48.200 0* 65. 800 0* 50. 550 0* 54.900 0*
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Table 3 LC,jof D. carinata under different pH values

. il el B L MR R 95% BAIX ]
P Time (h) Regression equation % Correlation coefficient ~ 95% believe limit
4.52 ~6.05 24 Y= -3.531X+24.173 5.43 0.985 6 5.42 ~5.44
10.08 ~11. 46 24 Y =2.632X -23.452 10. 81 0.984 2 10. 80 ~ 10. 82

X A pHAE,Y AFETAEZ, X is the value of pH,Y is the rate of death.

R4 BEEREASEpH THFHEG E—RNE FHEBEERH, FHEEHEE

Table 4 Mean lifespan,age at first brood ,mean interval between clutch and fecundity

of D. carinata under different pH values

TS 28 pH
Population dynamics parameters 6 3 9 10
%4y Mean lifespan (d) 40. 00 +8. 00" 43.47 £6. 47" 45.47 +0. 40° 42.67 +11.01° 36.43 £6.32°
ZE—IFBI H Age at first brood (d) 8.00 +0.00 5.00 +£0. 00 6.00 +0. 00 7.00 +0. 00 6.00 +£0. 00
Wl (d
i?ﬁl“ﬁ%iﬁ (d) 1.16 £0.22° 0.97 +0. 15* 1.04 £0. 06* 1.43 £0. 66* 0.99 +0. 06"
Mean interval between clutch
A5 Fecundity (ind) 176.35 +13.36*  154.50 +56.20%" 143.03 £28.96*  72.00 +32. 16"  92.63 +41. 82"
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Table 5 The effects of pH on population dynamics parameters of D. carinata

FiEA 5 B PH
Population dynamics parameters 6 7 8 9 10
A B4 K 3R Intrinsic of increase (ind/d) 0.322 5" 0.223 1* 0.234 8* 0.216 2 0.196 1°
JEIFR 1 K 3K Finite rate of increase (ind/d) 1.380 6" 1.249 9* 1.264 6* 1.241 4* 1.216 7*
SEA AR ) Mean generation time (d) 16.362 9" 22.713 4° 21.233 1% 19.938 g 23.801 9*
£ B R Net reproduce rate (ind) 195.885 1* 158. 839 5 146.394 0° 74.586 7* 106. 662 8°
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