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Age-stage two-sex life table for laboratory populations of oriental armyworm
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Abstract: In order to understand the effects of different temperatures on oriental armyworm Mythimna
separata (Walker) and build the model of population dynamics, the age-stage two-sex life table was
used to obtain the developmental duration, survival rate, fecundity and population life table parameters
at 18, 21, 24, 27 and 30°C under laboratory conditions. Based on population life table parameters, the
population dynamics of M. separata in the following 60 days were also predicted. The results showed
that the developmental durations of each stage and pre-oviposition period decreased significantly with
the increase of temperature. The fecundity of female adults was significantly different, and the number
of eggs per female was 717.1; the longevity was significantly longer and the male adult was longer than
female adult, which were 15.3 d and 13.0 d, respectively; the maximum value of survival rate from egg

to adult, survival rate of larva and percentage of pupation were 66.7%, 68.9% and 96.8% at 24°C, re-
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spectively. The intrinsic rate of increase (r) increased significantly as the tested temperature increased,
which were 0.051, 0.077, 0.113, 0.121, 0.156 d', respectively; the finite rate of increase (1) increased as
the tested temperature increased, and they were 1.05, 1.08, 1.12, 1.13, 1.17 d”', respectively; the mean

generation time (7) decreased significantly, and the values were 77.2, 61.3, 49.0, 40.3, 31.5 d, respec-

tively; the highest value for the net reproductive value (R,) occurred at 24°C (257.1), and there was no

significantly different among other temperatures. These results indicated that M. separata was able to

develop, survive and reproduce successfully across the entire temperature range from 18°C to 30°C, and

24°C was the most suitable temperature for the population growth of M. separata.

Key words: oriental armyworm; laboratory population; age-stage two-sex life table; temperature
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Table 1 The influence of temperature on development and fecundity of Mythimna separata
LML R AT i e 2 L
y ) WS R
TR 3R] 4 i i JA Pre- i ik
. L Female Male
Temperature Egg Larva Pupa Generation ~ oviposition . i Mean eggs
N ) longevity  longevity
(°C) (d) (d) (d) time stage (@) (@) number of
(d) (d) per female
18 102+0.3a 358+l.6a 29.0+41.3a 819+l.1a 7.1+0.8a 9.9+0.5¢c 10.7£0.4c¢  343.6£64.0 ¢
(90) (56) (47) (15) (15) (15) (15)
21 8.1+0.5b 27.3+09b 222+12b 64.0£08b  6.5£0.7b 11.8£04b 13.5+0.4b 382.3+18.7¢
(90) (59) (54) (25) (25) (28) (25)
24 63+0.5¢ 21.5¢1.2c 189+l.6¢c S5l.6*xl.1c 4.9+08¢c 13.0+0.6a 153+0.5a 717.1+53.7a
(90) (62) (60) (28) (28) (32) (28)
27 5.6+£0.5d 18.9+1.9d 15.1+1.8d 45.1+1.3d 4.5+0.7d 9.740.4¢c 10.9+03c 571.2+43.0b
(90) (58) (55) (27) (27) (28) (27)
30 47+04e 158+1.0e 11.6+£12e¢ 36.1+09e¢  4.0£0.7d 9.0£0.3¢c 10.2+0.2 ¢ 485.2+54.5b
(90) (56) (52) (23) (23) (29) (23)

TS5 P RCT SRR R B bR R . RIS S S [l NE T RER R 22 Tukey s HSD AR 30 7E P<0.05 7K

225+ 3% . Numbers in parentheses are the numbers of surviving individuals at different stages. Data are mean+SE. Different low-

ercase letters in the same column indicate significant difference at P<0.05 level by Tukey’s HSD test.

100 A 100 ~

80 1 80

60 60 -
40 40
&
o 204 20
g
T;’ 0 | 0 I
z 0 50 0 60
=]
2 100 100
=
Q
2 80 80 -
o
2 60 60
& 404 40
ﬁ 20 20
It
@- 0 1 0 T T T T T =T &
& 0 70 0 10 20 30 40 50 60 70
g 100 +
& 80 - B9 Egg
4 = 4hH Larva

60 1 — 1% Pupa

40 —— IR Female

20 —— HEIR Male

04—

T T 8y ——A——o—
0 10 20 30 40 50 60 70 80 90
R Age (d)

BE1 AERE TR BRER-NEFHEFEE ()

Fig. 1 Age-stage specific survival rate (s,) of Mythimna seperata at different temperatures
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Fig. 2 Population age-specific survival rate and fecundity of Mythimna separata at different temperatures
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61.3.49.0.40.3.31.5 d, PN BLHE K 3B 04 1 v 17
WETE /M 190.051.0.077.,0.113.0.121,0.156 d ',

e B 3 K A B L R 1 T v T T o, 43 0o 1,05
1.08.1.12.1.13 . 1.17 d”', {HJ& 24 .27 . 30°C Z [] JC i
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Table 2 The life table parameters of different temperatures in Mythimna separata

R (°C) FIHACAI T (d) TR Ry WEDER A (d) JHABRIE A (d)
Temperature Mean generation time Net reproductive rate Intrinsic rate of increase Finite rate of increase
18 772402 a 137.7£16.2 b 0.051+0.002 ¢ 1.05+0.003 b
21 61.3:0.2 b 133.3+18.8 b 0.077+0.003 d 1.08+0.002 b
24 49.0+0.5¢ 257.1+28.6 a 0.113+0.002 ¢ 1.12+0.002 a
27 40.3+0.3 d 110.2+12.2 b 0.121£0.003 b 1.13+0.003 a
30 31.5+0.7 ¢ 55.9£10.2 b 0.156+0.003 a 1.17+0.004 a

F B R R R DR o RIS IS A ]/ NS SRR IR 28 Tukey’ s HSD MG B0 E P<0.05 /K22 5 1.3 . Data are

mean+SE. Different lowercase letters in the same column indicate significant difference at P<0.05 level by Tukey’s HSD test.
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Fig. 3 The population dynamics of Mythimna separata over the next 60 days as affected by temperature
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2015)% . PRI, 7E 2 Y AT F 45 0F A (R 2R D kS
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