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Abstract

The life history data of the tobacco cutworm (Spodoptera litura (F.)) reared with an artificial diet were analyzed using the two-
sex and traditional life tables. At 25°C condition, two sets of tests were done. The results of population parameter of tobacco
cutworm calculated using traditional life table analysis were obtained. The intrinsic rate of increase (y) of the tobacco cutworm were
0.2001 and 02140. The mean generation time (T) were 36.18 days and 34.86 days. The net reproduction rate (Ro) were 1394 and
1737. The finite rate of increase (A) were 1.2215 and 1.2386. When the population parameter of tobacco cutworm was analyzed with
the two-sew life table, the intrinsic rate of increase (y) were 0.1869 and 0.1864. The mean generation time (T) were 37.36 days and
37.12 days. The net reproduction rate (Ro) were 1078 and 1011. The finite rate of increase (A) were 1.2055 and 1.2049.The stable
age-stage distribution, expectation of life and reprroductive value were also calculated. The population growth of the tobacco
cutworm based on traditional and two-sex life tables were simulated. Two-sex life table could consider division of stage, variability
of development rate, and difference of sex of insects. The relationship between fecundity and net reproductive rate that analyzed
according to the two-sex life table could be proved.
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Life Table of the Tobacco Cutworm (Spodoptera litura (F.))

Sheng—Chih Ou-Yang Zoological Section, Taiwan Museum, 48, Hsuchow Road, Taipei, Taiwan, R.O.C.

ABSTRACT

The life history data of the tobacco cutworm (Spodoptera litura (F.)) reared
with an artificial diet were analyzed using the two—sex and traditional life
tables. At 25°C condition, two sets of tests were done. The results of population
parameter of tobacco cutworm calculated using traditional life table analysis
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were obtained. The intrinsic rate of increase (r) of the tobacco cutworm were
0.2001 and 0.2140. The mean generation time (7") were 36.18 days and 34.86 days.
The net reproduction rate (R,) were 1394 and 1737. The finite rate of increase
(A1) were 1.2215 and 1.2386. When the population parameter of tobacco cutworm
was analyzed with the two—sex life table, the intrinsic rate of increase (r) were
0.1869 and 0.1864. The mean generation time (7) were 37.36 days and 37.12 days.
The net reproduction rate (R,) were 1078 and 1011. The finite rate of increase

. (1) were 1.2055 and 1.2049. The stable age—stage distribution, expectation of life

and reproductive value were also calculated. The population growth of the
tobacco cutworm based on traditional and two—sex life tables were simulated.
Two—sex life table could consider division of stage, variability of development
rate, and difference of sex of insects. The relationship between fecundity and net
reproductive rate that analyzed according to the two—sex life table could be

proved.
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Table 1. Development periods of Spodoptera litura"
Development periods (days)

Test” Sex N Larval stage (instar) Hatching to Adult Egg to

Egg Prepupa”  Pupa’ ) i
1st 2nd 3rd 4th 5th 6th Total” emergence’  longevity”  died’
A Male 26 3.00 4.19 212 2.08 212 2.54 3.21 16.27b 2.08a 13.00a 31.35ab 20.96ab  55.31ab
(0.000 (1.30) (033) (0.27) (0.33) (051 (0.43)  (2.09) (027 (113 (2.64) (7.63) (6.98)
Female 33  3.00 4.09 2.03 2.06 212 2.73 3.82 16.85ab 2.06a 11.06¢ 29.67¢ 14.73d 47.70d
(0.00) (0.88) (0.17) (0.24) (0.33) (0.63) (0.64) (1.60) (0.24)  (0.66) (2.3D) (3.25) (3.29}
B Male 35 3.00 457 2.09 2.11 231 3.03 3.29 17.40a 2.09a 12.83a 32.31a 21.74a 37.06a
(0.00) (0.61) (0.28) (0.32) (047) (0.45) (0.46) (1.38) (0.28)  (0.82) (1.35) (6.64) (6.66)
Female 31  3.00 4.26 213 2.29 2.13 2.94 3.39 17.13a 2.23a 10.94¢ 30.29¢ 14.61d 47.90d
(0.00) (0.93) (034) (053) (034) (0.36) (0.30) (1.52) (0.43)  (1.09) (1.79) (4.49) (4.58)
A Both 59 3.00 414 2.07 2.07 212 2.64 3.56 16.59ab 2.07a 11.92b 30.41be 1747cd  51.06¢
(0.00) (107)- (0.25) (0.25) (0.33) (0.58) (0.62) (1.84) (0.25)  (1.32) (2.61) (6.38) (6.44)
B Both 66 3.00 442 2.11 2.20 2.23 2.98 3.33 17.27a 2.15a 11.94b 31.36ab 18.39bc  52.76bc
(0.00) (0.79) (031) (044) (042) (041) (0.48) (1.44) (0.36)  (1.35) (1.86) (6.73) (7.35)

1) Numbers within parentheses are standard deviations.

2) A and B are the first and second replication tests.

3) Means within a column followed by the same letter are not significantly different at p<(0.05, according to

Duncan’s new multiple range test.

No. of eggs/female/day
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4 6 8 10 12 14 16 18 20 22 24 26

0o 2
Age of female (days)
E— e e Efe -
Fig. 1. Daily fecundity of female Spodoptera litura
(——: first test. — o —: second test.).
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Fig. 2. Age-stage specific survival rate of Spodoptera litura were analyzed according to the two—sex life table (A:
first test. B: second test. Numbers 1 to 6: first to sixth instars of larval stages. Pp: Prepupal stage.).
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Fig. 3. Age-stage specific growth rate of Spodoptera litura were analyzed according to the two-sex life table (A:
first test. B: second test. Numbers 1 to 6: first to sixth instars of larval stages. Pp: Prepupal stage.).
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Fig. 4. Age-stage specific development rate of Spodoptera litura were analyzed according to the two-sex life table
(A: first test. B: second test. Numbers 1 to 6: first to sixth instars of larval stages. Pp: Prepupal stage.).
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Fig. 5. Age-stage specmc fecundity of Spodoptera litura were analyzed according to the two-sex life table (——
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Fig. 8. Age-specific survival rate (/), fecundity rate (m.), and the net reproductive rate (R,) of Spodoptera litura
were analyzed according to the traditional life table (A: first test. B: second test.).
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were analyzed according to the two-sex life table (A: first test. B: second test.).
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R E RS REE RS RENHIFHE

B MENRUBEINERENNENE

FERTHEME NFELIES - T H Price (1975)
R — S 1R K IR T L RBE
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K o Sun (1987) RITE AR TER BRE R

Table 2. Population parameters of Spodoptera litura calculated using two-sex and

traditional (age-specific) life tables"

Two-sex life table

Traditional life table

Parameter

A B A ‘B

Intrinsic rate

of increase (r, day™) 0.1869 0.1864 0.2001 0.2140
Net reproduction

rate (Re) 1,078 1,011 1,394 1,737
Mean generation

time (T, day) 37.36 37.12 36.18 34.86
Finite rate of

increase (4, day™) 1.2055 1.2049 1.2215 1.2386

1) A and B are the first and second replication tests.
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Fig. 8. Age-stage specific mortality of Spodoptera litura were analyzed according to the two—sex life table (A: first
test. B: second test. Numbers 1 to 6: first to sixth instars of larval stages.).
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Fig. 9. Distribution of mortality of Spodoptera litura were analyzed according to the two-sex life table (A: first
test. B: second test. Numbers 1 to 6: first to sixth instars of larval stages.).
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Fig. 10. Stable age distribution of Spodoptera litura were analyzed according to the
traditional life table (_: first test. M: second test.).
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Fig. 11. Stable age distribution of Spodoptera litura were analyzed according to the two-sex life table (A: first
test. B: second test. Numbers 1 to 6: first to sixth instars of larval stages.).
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Fig. 12. Age-specific expectation of life of Spodoptera litura were analyzed according to
the traditional life table (C: first test. @ second test.).
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Fig. 13. Age-specific reproductive value of Spodoptera litura were analyzed according to
the traditional life table (——: first test. — - second test.).
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Fig. 14. Simulation of the population growth of Spodoptera litura based on a traditional life
table (——: first test. ———: second test.).
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Fig. 15. Simulation of the population growth of Spodoptera litura based on a two-sex life
table (A: first test. B: second test. Numbers 1 to 6: first to sixth instars of larval
stages. Pp: Prepupal stage.).
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