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Fig. | FEgg development time of Brachkionus calyciflorus at different temperature
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WiE LR G2, R 5—30Cc BEEENE—RE TN AL TR [,
£ 10, 15, 20, 25°C fUBEFFIRE T, AEHENENTTEREGVSEARFEN: 7.0,
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(2) FERRERHBOHERVF LMK
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Fig. 2 Population growth of Brachkionus calyciflorus at different temperature
(data points are jointed by eye-fitted curves)
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#1 FREETYERERRNHISENE"R

Tab. 1 Population parameters and production of B. calyciflorus at
different temperature

10 15 20 25

) e | o €O
TR AR 40" 32 34 21
Period of observation (days)
ERMEEEC/10 25 2 2 2 2
Initial number (ind./10mt) : ‘
BIGMEEEMA/10 =7 562 1,164 1,494 1,329
Population at the end of experiment (ind./10ml)
FEAERHAES (B) 0.17 0.41 0.31 0.34
Average finite birth rate
KR A E (b) 0.15 0.30 0.22 0.21
Average instantaneous birth rate
SEHBAEFRA/10 BH)
Average daily production (ind./10ml) .
BE“R M Fik 30.66 100.69 129.84 137.73
By “linear” method ]
RIB IR 36.08 119.97 143.37 138.63
By “exponential” method
TRIEE i HUR TR 05 2 25.59 131.11 42¢.66 743.32
By “generation time” method

HEHESFRBCE R T BT R B A&, B AR S TR #Heilz EEE &R, FHl7E
25°C R HAEMRR B, ARREEE B AR, R 10, 200C 545 RIEHRER
LEBR G BN, 20, 25°C ARER K, BEAS, ZHEE K,

3] [

(=) BERBRERPHEAFHENREEEIFXROILLR

e ARRBE TSN R E N AR IRE L= R P — TS RE DR TIE, #
REARFIN &2 B T AR EZBLZMR REAHE, e EARRE TN
RENEHRESENEALE, ANLETRBSEEFBITEN L HE. X 3N
WET ARRETHENHEHELEE 3, FREEHEFEXS:

LoD = 2.1869 — 0.1919LnT — 0.2218(LnT)?

REMERS R TN ERE, RENEBEERERBERNEEE—EN. B
MEBRE(DBEE(T)A BN E. BIIZENRARRABLEASERER. RiE
ERBERHEE 0.6—35.2°C BREHENIREE TN L R

(Z) REEESHAFFRREZUETR EAEX

FERZ R FERAELRENTNCHFLIERE, FACERZ TR KR
(law of population growth), EARMNEMBEAELTE R —AHEARBEREE, i L7ELE LR
HHEFEN. RENE.. . B HEAENBEURRENEERY, EHHE S DIE
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duration of egg development (D, days) of B. calyciflorus and temperature (T, °C)

¥ 2 WERRLRIPNHETNESHEKEDETRLE

Tab. 2 Comparison of regression equations expressing the relationship between

EEREGR) . EEyE Halbach | Pourriot et | Herzig  [Present work
Devclopmer_xf ' e Regression | ) 197088 al.f1 198391 LnD =
time (days) ~ equation 2.0539
_— s D=4T | D=30T | D=117¢r |+0.1097LaT
ﬁg(ké)’"\' — —9.44)-0360 __ (,24-1551) 4, 20-1783) (Enqr')3=046
Temperature ;\\\‘\\; (15.0—25°G) (8—23.0°C) [(0.6-10.5°C)| (5—30°C)
1 8.604
5 3.487 4.227
10 1.735 1.754 1.997
15 6.915 1.034 1.124
20 0.527 0.718 0.704
25 0.378 1 0.473
30 0.334
REN AR RIS T
Development time is calculated by relevant regression equation
%3 FERETUENRLHIMETHEMNLE
Tab. 3 Comparison of the duration of egg development of
B. calyciflorus at different temperature
BECQ) KRB R W o =
Temperature Development
c) \ time (days) Investigator
14 1.25
17 0.83 Pourriot & Deluzarches 1971
- 20 0.64 (thermophilic clone)™*!?
23 0.43
10 2.05 a
15 1.14 Bottrell, pers. comm.
21 0.77
30.1 0.38 Duncan (1983)%1
35.2 0.23
0.6 9. 64
1.6 7.35
2.2 6.50
3.5 4.34 Herzig (1983)"1
4.5 3.65
8.2 2.29
10.5 1.58
4.10
10 2.21
15 1.10 AL
2 0.64 present work
25 0.48
30 0.35
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(IRIEE 3 3
Fig. 3 Relationship between egg development

time and temperature of Brackionus calyciflo-
rus (data from table 3)
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DL, i@ s B JE 10 REA,,ER
BEMBERLSTREARE, XEFEa
B T ENRIA FEEmE D NER,

(2) RAEFBROMES

EBU ARG EEE RS RIES
Mk, MAZRFRTETENE > &
GERFW: ARERBER T ERBNER
MEEM; MENSHEARRHEEFENE
WAL, ZEER A XM EEMIEEF &
.

Foran et al. (1981) ZEMHREEZHRINA Bog #IH 4 B £ kK # & (Polyarthr
vulgaris) RORHEEAE BhFNLE P BER, FALRME 7 B0 AR ()2 BR B RO 45 B AT R L, TR B b
HESH—FZ 2, Mt RN EEE T EBREMBE D E A S H EEEN, S
ST THBENA R, XMHREERRN, St RN ARG BN T, L AP,

Rk, AR MR, I8 SRR L BRI e , T B ZE SR T BRI &R BT, e H
BUREFER—FEENITE; RIS AL B B THE, MR TR E, PLH
R M BRI (REERERREL T RNED. M—Eil Skt p T ERENR SR
PORE , IO , R R AR (RIS (B & — R RT LAY 5 ko

g2 ® X |

[1] FExRM, 1961, FEPEKBESE, 71-72 W, BEHKR,

[2] ZEkif, 1978, ¥ THMTHEN MAKRESBREBREN. BAKEL, (1): 13—19,

[3] B XHAEEEHE, 1985, REMRE, KEEYFHR, 9(2): 129143

[ 4] Bosselmann, S, 1979. Production of Keratella cochlearis in Lake Esron. Arch. Hydrobiol., 87(3):

304—313.

[ 5] Duncan, A, 1983. The influence of temperature upon the duration of embtyonic development of
Brachionus species (Rotifera) present in the plankton of Parakrama Samudra (Sri Lanka). In:
Schiemer, F. (Ed), Limnology of Parakrama Samudra-Sri Lanka (A case study of an ancient
manmade lake in the tropics). Dr. W. Junk Publishers, The Hague. Dev. Hydrobiol., 12: 107—

D aiRHEsy XS B T 5aEERHARUEETH).



% 3 K EEXEERR RN AT B RE RO 239

[6]
£71]
[81
(21

[10]

[11]

115.

Edmondson, W. T. 1965. Reproductive rate of planktonic rotifers as related to food and tem-
peratute in nature. Ecol. Monogr., 35: 61—111. o
Foran, A. and R. H. King, 1981, "Summer production estimated for the Rotifer Polyarthra vulga-
ris in a Northern Michigan Bog lake. Jowrnal of Freshwater Ecology. 1(1): 3—I11. .

Halbach, U, 1970. Einfluss der Temperatureauf die Populations dynamik des planktischen Ri-
dertietes Brachionus calyciflorus Pallas. Oecologia, 4: 176—207.

Herzig, A, 1983. Comparative studies on the relationship between temperature and duration
of embryonic development of rotifers. Hydrobiologia, 104(1): 237—246.

Hillbricht-  Ilkowska, A. and R. Pourriot, 1970, Production of experimental population Brs-
chionus calyciflorus Pallas (Rotatoria) exposed to the artificial predation of different rates. Pol.
Arch. Hydrobiol., 17(30). 241—-248.

Pourriot, R. and M. Deluzarches, 1971. Recherches sur la biologie des Rotiferes. 2. Influence de
la temperature sur la duree du development embryonnaire et post-embryonnire. Aun. Limnol., 7:
25--52.



240 X £ K B ¥ R 9%

EFFECT OF TEMPERATURE ON THE EGG DEVELOPMENT,
POPULATION GROWTH AND PRODUCTION OF BRA-
CHIONUS CALYCIFLORUS PALLAS (ROTIFERA)

Huang Xiangfei
(Institute of Hydrobiology, Academia Sinica, Wuhan)

Abstract

Egg develpoment time and population growth of Brachionus calyciflorus were obser-
ved at constant temperature, and the production rate of the species was estimated with
three different methods.

Development time decreases with increasing temperature from 5° to 30°C. The re-
lationship between temperature (T) and development time (D) was found to be curvi-
linear and may be deseribed by following equation :

Ln D = 2.0539 4+ 0.1097LnT — 0.3046(Imn T)

The population growth curves of parthenogenetic females hatched from resting eggs
are S-shaped or Logistic at 10, 15, 20, and 25°C. The time at which the maximum
population density occurred was shortened with increasing temperature, but the carry-
ing capacity would increase as the temperature increased.

The mean daily production increases with increasing temperature. In general, sim-
ilar results of production are obtained by using either linear or exponential method.
However, a great percentage difference was found when the values were eompared with
those derived from the generation time method.

From the data of the present study and those in the literature, a ecurvilinear loga-
rithmic equation: Ln D=2.1869—0.1919 LnT—0.2218 (LnT)* is derived to summarize
the relation hetween developmental duration and temperature (0.6—35.2°C) in Brach-
fonus calyciflorus.

Key words Brachionus calyciflorus, temperature, egg development, population
growth, produection.



