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Abstract Tobacco caterpillar Spodoptera litura Fabricius is an important insect pest on tobacco and taro causing serious
damage by defoliation. In order to master the control effect of different factors on S. litura the life table of natural
population of S. litura on tobacco and taro were studied. The results indicated that the increasing populations of S. litura of

nd

2"and 3" generations on taro were all higher than that of S. litura of 2"'and 3" generations on tobacco in 2005 and 2006
respectively. Among different factors of S. litura on tobacco and taro “ predators and others” was the most effective factor.
If all natural factors were excluded the indices of population trend I of S. litura of 2"and 3" generations would increase
31.2029 and 50.0371 times on tobacco respectively and increase 29. 3492 and 41. 2873 times on taro respectively in
2005 while the indices of population trend I of S. litura of 2"and 3" generations would increase 33. 1421 and 75.4167
times on tobacco respectively and increase 31.5357 and 70. 5355 times on taro respectively in 2006. From the results

we may suggest that these natural factors a certain extent have a good control effect on the population of S. litura and the

control effect of these factors on tobacco was better than that on taro.

2006-08-31 2007-02-07
1976 ~ . E-mail zs. zh@ tom. com
* Corresponding author E-mail xuzaifu@ scau. edu. cn

Foundation item This work was financially supported by the Project of Guangdong Company of Tobacco.
Received date 2006-08-31 Accepted date 2007-02-07

Biography ZHOU Zhong-Shi Ph. D. candidate mainly engaged in insect ecology and integrated pest management. E-mail zs. zh@ tom. tom

http //www. ecologica. cn



1516 27

Key Words Spodoptera litura tobacco taro functional factor life table

Morris ' Choristoneura fumiferana  Clem.

Morris functional factors
the exclusion index of population control EIPC
2-7 78
Spodoptera litura  Fabricius
1959 ’
Nicotiana sp. Colocasia esculenta L.  Schott
10 11
169 ”
38 8 ° 40 8
15~28
15 17 21 28 20
2005 5~7 2006 4 ~6
1
1.1
2005 5~6 2006 4-~6

2d 2~3

4 ~5 6~7 7 23
10 10 100 1 8 80

3
7 30~18 30 1~2h
50 cm 6 cm
20 10% 1
1.2
6
N, N, N

is im

http //www. ecologica. cn

ib



4 1517
S,
N, = N,xD /T,
N,=T,, xN, +T,xN,_, ./ T.+T,_,
S.=N,.,,/ N,
D 2d T, i N,, Ny, i
N\, i+1
1.3
6
1 I=N,/ N,=5,8,S; S, S,FP,P,
1 N, N, S, F P,
PQ
E Sp =1 Iy
EIPC
EIPC =1,/ 1=1/S,
EIPC o, & =1/ S S, S, S,
2.1
1 2
2005 2006 23
3 3
2 3
2
2.2
EIPC EIPC
3 4 2005 2006 23
“ o " K 23 2~3
4~5 6~7 “ K “
" 6 ~7 “
6 ~7
2005 2006 3
3
“ ” 5 23 “
2005 23 19.1405  12.7447 23
23.2879  14.7327 2006 23
20.0805 12.0461 23 19.2295 13.6811
2006 ¢ K 2006 2005

http //www. ecologica. cn



1518 27
1 mean + SE
Table 1 Life tables of natural population of S. lifura on tobacco and taro
Si Survival rate of each stage of S. litura
2005 2006
Generations Stages
Tobacco Taro Tobacco Taro
2 Eggs 0.8354 +0.0420 0.8377 £0. 0066 0.7502 +0.0144 0.7745 +0.0076
2" generation 1 1*" instar larvae 0.6436 +0.0062 0.6565 +0.0048 0.6270 +0.0035 0.6443 +0.0054
2~3
A - 0.3520 +0.0210 0.3625 +0.0047 0.3852 +0.0048 0.3829 +0.0061
2" ~3" instars larvae
4~5
" . 0.5050 +0.0121 0.5347 £0.0220 0.5062 +0.0249 0.5004 +0.0075
4" ~ 5" instars larvae
6~7
b ot 0.4546 +0.0033 0.4313 £0.0471 0.4324 +0.0152 0.4403 +0. 0084
6" ~7" instars larvae
Pupae 0.6490 +0.0274 0.6728 +0.0297 0.6806 +0.0177 0.6836 +0.0205
Adults 0.9231 +0.0096 0.9113 +0.0191 0.8926 +0.0170 0.9074 +0.0128
1081 1089 1081 1089
Standard number of eggs
4 . il .
Probability of standard eggs 0- 4000 0.3778 0-4000 0.3778
Ratio of female 0.4833 0.4929 0.4833 0.4929
. 5.4340 +0.4239 5.7060 +£0.6107 5.0286 +0. 1965 5.2917 £0.0316
Index of population trend 7
3 Eggs 0.5552 +0.0185 0.8139 +0.0467 0.6070 +0. 0066 0.6466 +0.0161
3" generation 1 1* instar larvae 0.4469 +0.0217 0.6234 £0.0185 0.4978 +0.0045 0.5260 +0.0150
2~3
J g 0.4173 £0.0027 0.3229 +0.0092 0.3373 £0.0029 0.3213 +0.0092
2" ~ 3™ instars larvae
4-~5
h et 0.5626 +0.0020 0.4875 +0.0181 0.4501 +0.0017 0.4759 +0. 0086
4" ~ 5" instars larvae
6~7
b ot 0.4189 +0.0085 0.3629 +0.0152 0.3940 +0.0184 0.3577 £0.0252
6" ~7" instars larvae
Pupae 0.7488 +0.0254 0.7204 +0.0213 0.6885 +0.0180 0.6679 +0.0038
Adults 0.9074 +0.0170 0.8917 £0.0191 0.9176 +0.0118 0.9255 +0.0136
1106 1280 1106 1280
Standard number of eggs
0.4250 0.4222 0.425 0.4222
Probability of standard eggs
. 0.4923 0.4857 0.4923 0.4857
Ratio of female
3.8462 +0.4349 4.8877 +0.4810 2.6403 +0. 1107 3.0106 +0.0251

Index of population trend [

2

mean + SE

Table 2 Comparison of indices of population trend of Spodoptera litura on tobacco and taro

Index of population trend 1

2005

Generations

2006

Tobacco

Taro Tobacco Taro

2 2" generation 5.4340£0.4239 a a

3.8462+0.4349b b

3 3" generation

5.7060 +0.6107 a a 5.0286 +0.1965 a a 5.2917 £0.0316 a a

4.8877 +0.4810 a a 2.6403 +0.1107 ¢ b 3.0106 £0.0251 ¢ b

*

DMRT p<0.05 The same

letters out of bracket show difference is not significant among different means on the same row the same letters in bracket show difference is not significant

among different means on the same column ANOVA followed by Ducan’ s multiple range test DMRT p<0.05
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3 2 mean + SE
Table 3 Analysis of important factors for 2™ generation S. litura populations on tobacco and taro
EIPC Exclusive index of population control
2005 2006
Stages Factors
Tobacco Taro Tobacco Taro
Eggs Not hatch 1.026 +0.0039 1.0356 +0.0048 1.0285 +0.0095 1.0332 +£0.0042
Parasitoids 1.0179 +0.0014 1.0269 +0.0008 1.0311 £0.0120 1.0304 +0.0015
1.1483 +£0.0630 1.1227 £0.0140 1.2572 £0.0185 1.213 £0.0148
Predators and others
! . 1.5539 +£0.0150 1.5232 +0.0112 1.5949 +0.0088 1.5521 +£0.0130
1st instar larvae Predators and others
2~3
W oard - . . 1.0838 +0.0167 1.0445 +0.0035 1.1732 +£0.0337 1.1924 +£0.0244
2" =3 instars larvae Microplitis sp.
. . 1.1663 +0.0381 1.0630 +0.0036 1.0780 +0.0148 1.0652 +0.0145
Campoletis chlorideae
2.2567 +0.1920 2.4853 +0.0271 2.0552 +0. 1051 2.0569 +0.0362
Predators and others
4~5
b b . . 1.1076 £0.0397 1.0121 £0.0001 1.1351 £0.0076 1.1096 £0.0191
4™ - 5" instars larvae Beauveria bassiana
1.7906 +0. 0860 1.8501 £0.0778 1.7434 £0.0888 1.8014 £0.0042
Predators and others
6~7
" . 2.1997 +£0.0158 2.3383 +0.2707 2.3144 +0.0829 2.2716 +0.0438
6" —7™ instars larvae Predators and others
Pupae Diseases 1.1444 £0.0182 1.0910 0. 0122 1.1160 £0.0212 1.1300 +£0.0218
Not eclosion 1.1135 £0.0233 1.0770 £0.0104 1.0889 +0.0151 1.0673 +0.0073
Others 1.2108 +0.0449 1.2665 +0.0500 1.2097 +0. 0060 1.2141 +£0.0432
Adults . 1.0834 +£0.0113 1.0976 +0.0232 1.1206 £0.0211 1.1022 £0.0154
Abnormal eclosion
4 3 mean + SE
Table 4 Analysis of important factors for 3 " generation S. litura populations on tobacco and taro
EIPC Exclusive index of population control
. 2005 2006
Stages Factors
Tobacco Taro Tobacco Taro
Eggs Not hatch 1.0255 £0.0031 1.0321 £0.0110 1.0214 £0. 0095 1.0278 £0.0004
Parasitoids 1.0158 £0.0010 1.0034 £0.0012 1.0224 +0.0009 1.0225 £0.0031
1.7301 +£0.0591 1.1884 +£0.0542 1.5778 +0.0330 1.4723 +0.0334
Predators and others
1
. 2.2412 +0. 1086 1.6050 £0.0468 2.0091 £0.0181 1.9022 £0.0552
1* instar larvae Predators and others
2~3
I ard . .. 1.1058 +0.0106 1.1650 £0.0235 1.6779 £0.0995 1.7097 £0. 1872
2" —3" instars larvae Microplitis sp.
. . 1.2464 +0.0417 1.2776 £0.0189 1.3500 +£0.0319 1.3067 +0.0686
Campoletis chlorideae
1.7401 +0.0595 2.0829 +0.0857 1.3134 +0. 1001 1.4032 +0. 1069
Predators and others
4-~5
| 0 L. 1.0682 +0.0177 1.0683 +0.0111 1.1071 £0.0286 1.0555 +£0.0139
4" — 5" instars larvae Nuclear polyhedrosis virus
. . 1.5578 +0.0518 1.1505 +£0.0170 1.2218 +£0.0096 1.1606 +0.0552
Beauveria bassiana
1.0688 +0.0176 1.6711 £0.0708 1.6434 £0.0441 1.7170 +0. 0296
Predators and others
6~7
i . L. 1.4255 +0.0330 1.2490 +0.0421 1.4934 +0.0619 1.4004 +0.0543
6" —7" instars larvae Nuclear polyhedrosis virus
. . 1.0364 +£0. 0066 1.0124 £0.0054 1.0633 £0.0193 1.0673 £0.0073
Beauveria bassiana
1.6171 £0. 0553 2.1845 +0.1534 1.6023 +0. 0850 1.8752 £0.0604
Predators and others
Pupae Diseases 1. 1468 +0.0536 1.2095 +0.0285 1.2712 +0.0700 1.2439 +£0.0105
Not eclosion 1.0715 £0.0134 1.1316 £0.0067 1.0451 £0.0074 1.1138 £0.0221
Others 1.0910 +£0.0999 1.0147 £0.0104 1.0950 +0.0347 1.0809 +0.0157
. 1.1023 £0. 0207 1.1219 £0.0239 1.0899 £0.0140 1.0807 £0.0158
Adults Abnormal eclosion
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5 mean + SE

Table 5 Complex effectiveness of natural factors on S. litura populations

EIPC Exclusive index of population control

Tobacc T
Generations Factors obacco aro
2005 2006 2005 2006
2
nd . o 1.2866 +0.0449 a  1.3048 £0.0679 a 1.1402 +£0.00295 b 1.3085 +£0.017 a
2" generation Parasitoids

19.1405 +1.2549 b 20.0805 +0. 8469 abh23.2879 +3.0615 a 19.2295 +0.5593 b

Predators and others

.2678 £0.0605 a  1.2668 £0.0309 a 1.1043 =£0.0124 b 1.2540 +£0.0392 a

Pathogens

Total fact 31.2029 +£2.4692 a 33.1421 £0.7938 a 29.3492 +4.17401 a  31.5357 +0.6095 a
otal factors
3
i . . 1.4000 £0.0377 b 2.3182 +0.1908 a 1.4933 +0.0183 b 2.2755 £0.1325 a
3™ generation Parasitoids
Predat d oth 12.7447 +1.7355 a 12.0461 £1.6966 a 14.7327 +1.8116 a 13.6811 £1.3419 a
redators and others
Path 2.8165 +0.1046 a  2.7348 £0.2804 a 1.8787 £0.0316 ¢ 2.2790 £0.172 b
athogens
Total fact 50.0371 +4.6098 b 75.4167 £2.6245 a 41.2873 +4.4931 ¢ 70.5355 +£3.0162 a
otal factors
* DMRT p<0.05 Means with the same letters on the same row show difference is not

significant is not significant ANOVA followed by Ducan’ s multiple range test DMRT p<0.05

2005 23 31. 2029
50.0371  29.3492 41.2873 2006 23
33.1421 75.4167  31.5357 70.5355 2005
23 31.2029 50.0371 29.3492 41.2873 2006
23 33.1421 75.4167 31.5357 70.5355
3
15 17 20 21 28 2 3
8
8 29 30
2 3
I
Cyrtopeltis tenuis Ummeliata insecticeps Erigone graminicollm
2 ~4
Microplitis sp. Campoletis chlorideae
1~2 2 3
3
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2 v 3
17 21
31~33
34 35 36
4 8
23 Oxyopes sertatus
Harpactor fuscipes
17 21
2006 2005 2006
3 2005 2005
2~4 9.5 13.4C 20.6C 2006 2 ~4 12.1 14.8%C
21.3C 2006
2005
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