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Age-stage, two-sex life table of laboratory populations of Bradysia
odoriphaga Yang et Zhang under different temperatures
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(1. Yangtze University, Jingzhou 434025, China; 2. Institute of Vegetables and Flowers ,
Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract In order to understand the effects of temperature on Bradysia odoriphaga Yang et Zhang, the age-stage
two-sex life table was used to obtain the developmental duration, survival rate, fecundity and population parame-
ters of Beijing population under four different temperatures (15, 20, 25 and 30C). The results showed that the
developmental duration and pre-oviposition duration of B. odoriphaga decreased with increasing temperature.
The average number of eggs laid per female at 25C was 85. 34, significantly higher than at the other three tem-
peratures. The intrinsic rate of increase (r) and the finite rate of increase (1) increased with increasing tempera-
ture; however, the mean generation time (7) had a different trend. The highest net reproductive value (R,) oc-
curred at 25°C (45.77), significantly different from those at the other temperatures. These results indicated that
B. odoriphaga was able to develop, survive and reproduce successfully across the entire temperature range from
15C to 30'C ; however, under the condition of 25°C , with higher survival rate and fecundity and shorter genera-
tion, it was the most suitable temperature for the population growth of B. odoriphaga .
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Table 1 Developmental time, pre-adult duration, adult longevity, and fecundity of Bradysia odoriphaga under different temperatures

Z# Parameter 15C 20C 25C 30°C
DR /d Egg (8.02£0.12)a (3.45240.05)b (3.342£0.05b (3.12+£0. 06)c
4hdiity/d Larva (24. 8940. 20)a (23.26+£0.17)b (23.4240.16)b (18.31£0. 15)c
If#H/d Pupa (7.754+0.11)a (4.132£0.08)b (3.63£0.07)c (3.57£0.07)¢c
BHLATH/d Pre-adult (40. 6240, 20)a (30. 8240. 18)b (30.3140. 16)b (24.8840. 14)c
BB AT %/ % Pre-adult survival rate (91. 80+2. 60)c (94.50=2. 10)b (97.30%1. 50)a (92. 7022, 50)¢
=PRI /d Pre-oviposition period (5.13£0.49)a (3.33£0.10)b (2.04=£0.11)c (1.89+£0. 10)c
B PIETHE/d Total pre-oviposition period (45.76740. 48)a (34.04=£0. 28)b (32.6140. 23)c (26.6040. 18)d
e it 545 /d Female adult life span (6.08+0.48)a (4. 4140. 14)b (3.03£0. 11)c (2.85%40.10)¢c
1 #4i/d Male adult life span (3.292£0.171)b (4.04=£0. 16)a (3.31£0.16)b (3.62£0.171)b
He A JE A /d Life span (44.5140. 40)a (34.95+0. 20)b (33.54=40.17)c (28.1940. 19)d
5t 11 Fecundity (eggs per female) (49.9643. 74)c (65.30+3.88)b (85.3443. 38)a (72.6143.63)b

D R B A T E bR [F—AT AR T EAERAE 500K P L B3 T Tukey’s HSD K.

Data in the table are represented as mean®=SE. Different letters in the same row indicate significant difference among temperatures using

Tukey’s HSD test at 5% significance level.

2.2 PRI FE R A 3R AR B U B 7 7 R S
NI
BRI BRI AP IR 4 (S, ) i 2k 3
MU T ARV SRR « B EE ) i,

1006 FITITIITIITITTTY . 15C

2
© £
g T; 80
wiE [ —o—BiEgg |
ke a2 6oL —a=— % Larva
HeE —o— ifj Pupa
#£3 —o— Jifi i Female
| g 40 A
)
& 8
i g‘:o 20

<

% 0
4 /d Age

. 100¢ T 25°C
< B
T = sofF
3 2 —o— 5l Egg
hacad E —a— %t Larva
'E S 60F —o— Ui Pupa
% E —o— it Female
= § 40 —o— it Ht Male
s
% 3
pri g) 20

< m]

O 60

4R /d Age
1 AEBEETIERRRERFES-MEIFEFEE(Sy)

Fig. 1 Age-stage specific survival rate (S,; ) of Bradysia odoriphaga at different temperatures
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Fig. 2 Population age-specific survival rate and fecundity of Bradysia odoriphaga at different temperatures
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Fig. 3 Age-stage specific life expectancy (e,; ) of Bradysia odoriphaga at different temperatures
K 2 BoR 1l BT AE SR IR B BRI - B B Afr IR IE BEAE(E (Lom ) RO RE MR . AE 8 - B BOAE 0 &6
TR ) AT REAE RS - B IE B A 1 On, ) AE (L) ITZRRAE I - B BERREAE 15 5 (S, i R i i 4k



45 55 11

Wy 05 45 AN TR E T A SR MR FE WA I~ B P S B PR A AR A R

0550

e R S Z R A7 T 17 00 R AL 21—, AT
2 TR Z R 225 . AR ZEAE T AR B
Bl (L) M2 AE A 7 RTIP A T B R X —
OB SRR SE T R EAR . AR - B B 73 i I B
Ce ) IEATHANARTE 2 AR B B UY RERS 4705 19

100
15°C

é’ 80
~ 2 —e— Bl Egg
25 60fF —o— %yt Larva
% § —a— iffi Pupa
w 'E 40 —o— JfiHt Female

5

~

20

AR/ d Age

—o— §jjl Egg 3
—o— 4 Larva 251
—a— Iifff Pupa
—o— it Female

I
Reproduction value

0 10 20 30 40 50 60
AER/d Age

WA (P 3) o AN T3t BE T o Sk HL 75 i 0 S B 4 % )
ST R s 75 15 C I AR - i B 75 i 0 (6
T HABIRLE s A [FI0LE T Al 0H A% RS Y AR 1 - i B
AR Co,y ) BEE AF W 39 0T 385 0o 3 2R 39 3k 31
KIEE D,

100

20C
—e— Jjfl Egg
—e— %t Larva
—o— Hjfi Pupa
60F —o— M Female

80

40f

()
Reproduction value

20

3 4 0
AE/d Age
100
30°C

. 8OF

E
~F —e— bl Egg
gk _5 60} —o— %t Larva
% g —— ifff Pupa
gk 2 40 —o— it Female

—

1)

0 10 20 30 40 50 60
AEHE/d Age

B4 ERE TSR BRI BHY F 8% B B IE AR TERE 1 (vy )

Fig. 4 Age-stage specific reproductive value (v,; ) of Bradysia odoriphaga at different temperatures
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Table 2 Generation time (T'), net reproductive rate (R, ), intrinsic rate of natural increase (),

and finite rate of increase (1) of Bradysia odoriphaga under different temperatures

M/ C A (T /d HHEE R (Ry) P LA K () /) FH B K (O
Temperature Mean generation time Net reproductive rate Intrinsic rate of increase Finite rate of increase
15 (46. 290. 50)a (22.25%2.90)c (0. 067 00. 003 0)d (1. 0690. 003 2)d

20 (34.92+0. 28)b (33.247+3.69b (0. 100 3+0. 003 3)c (1.106=40. 003 6)c

25 (33.46=£0. 25)c (45. 77%4. 40)a (0. 114 240. 003 0)b (1.121£0. 004 0)b

30 (27.51£0.19)d (35.6543.89)b (0.129 9£0. 004 1)a (1.139240. 004 6)a

D R B AP E bR [F—31 PR T ERTE 500K B B T Tukey’s HSD £25.

Data in the table are represented as mean= SE. Different letters in the same column indicate significant difference among temperatures

using Tukey’s HSD test at 5% significance level.
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