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Life tables of the invasive insect pest fall armyworm, Spodoptera frugiperda
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Abstract: To elucidate the adaptability of the invasive insect pest fall armyworm, Spodoptera frugiper-
da, to different crops in China, the growth, development and reproduction of S. frugiperda reared on
maize grains and maize, peanut, cotton, soybean, sorghum, and millet leaves were assessed using the
age-stage two-sex life table technique. The results showed that different foods significantly affected S.
frugiperda populations. The order of pre-adult durations from longest to shortest was cotton leaves, soy-
bean leaves, sorghum leaves, peanut leaves, millet leaves, maize leaves and maize grains, and it was
27.95 d shorter on maize grains than on cotton leaves. The longevity of male and female adults fed on
maize grains and sorghum leaves was the longest, but shorter when fed on maize leaves. The longevity

of male adult was only 3.00 d on cotton leaves. The female adults produced the most eggs (619.27 eggs)
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on maize grains, which was 6.00-61.25 times of those on other foods. The probability that the newly

hatched larvae fed on maize leaves completed larval, pupal and adult stages was the highest, which was

95.38%, 78.46% and 78.46%, respectively, while it was the shortest on cotton leaves, which was

37.29%, 20.34% and 20.34%, respectively. The net reproductive rate, intrinsic rate of increase and finite

rate of increase of S. frugiperda fed on maize grains were the highest, with a shortest mean generation

time , which were 105.59, 0.12 d™', 1.13 d™' and 36.91 d, respectively. In contrast, the results on cotton

leaves were the opposite, while the results on the other five foods fell in between them. In conclusion, S.

frugiperda could complete its life cycle on all tested foods, although it preferred maize crops, especially

maize grains, while cotton leaves and soybean leaves were the least preferred.

Key words: Spodoptera frugiperda; life table; host adaptability
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Table 1 Development and fecundity of Spodoptera frugiperda tfed on seven host plants

28 FAHL PNy arnt FELENT [EE KREnt FRAERT
Parameter Maize grain ~ Maize leaf ~ Millet leaf ~ Peanut leaf ~ Sorghum leaf Soybean leaf  Cotton leaf
§{4] Egg duration/d 2.92+0.03b 2.92+0.03b 2.88+0.04b 3.06£0.04a 3.03+0.02a  2.95+0.03b 3.04+0.05a

134 d 1stinstar larva/d  2.43+£0.07 e  3.1120.11d 3.20£0.09d 3.65+0.12¢ 5.070.23a  4.88+0.22a 4.29+0.14b
2454 2nd instar larva/d  2.31£0.10 ¢ 2.06£0.07 de 1.970.10e  2.30+0.11cd 2.95+0.19b  2.90+023b 5.27+0.29a
3U84hH 3rdinstar larva/d  1.46£0.07 e  1.65+0.07d 2.17£0.10c  2.02+0.10c 4.88£0.53a  3.61+031b 6.24+0.48a
454N 4th instar larva/d~ 1.76£0.08 ¢ 1.98£0.10e 3.78+0.17c¢  3.02+0.12d 5.90+0.34b  6.31+£0.74b 10.21+0.58 a
5S4 Sthinstar larva/d - 2.56+0.09 f  3.75+0.13 ¢ 5.21+026c¢  4.38+0.18d 5.08+0.25¢ 9.30+0.63 b 12.28+0.47 a
6341 6thinstar larva/d  3.79+0.11 e  5.44+0.14d 8.51+£0.34b  7.76:0.19bc 7.2240.27c 10.48+0.54a 8.26+0.43 b
7H40H Tthinstar larva/d - 2.00+£0.08a  1.39+0.07d  1.98£0.09ab  1.63+0.15cd 1.76£0.09 bc  1.65+0.12 cd 1.55+0.14 cd
419] Pupa duration/d 11.3740.16 bc 11.47+0.13 bc 11.19+0.14 ¢ 11.69+0.23 bc 12.22+0.13a  11.86+0.22 ab 10.83+0.27 ¢

XU 30.63+0.27 f 33.69+£0.28 ¢ 39.52+0.42d 39.5120.36d 48.16+0.73 ¢ 52.05+1.11b 58.58+1.20 a
Preadult duration/d

JRH = BT 5.9140.53 bc 4.80+0.49 cd 8.44+1.09a 3.50+0.81d 5.29+1.06 bed 7.25+0.85 ab 5.50+0.50 be
Adult preoviposition

period/d

SO AT 35.5540.69 ¢ 36.80+0.58 ¢ 48.00+0.62 ¢ 42.33+2.62d 53.8622.50b 53.7542.06b 62.5+2.50 a
Total preoviposition

period/d

i il A 11.53+0.60 a 8.27+0.58 ¢ 9.12+0.92bc 10.94+1.11 ab 11.94+0.85a 13.10£0.90 a 10.44+1.38 abc
Female adult longevity/d

T e A 10.55+1.10a 6.17+0.32 ¢  6.88+0.78bc  7.66+0.68 b 10.24+0.84a  6.83+1.11 bc 3.00+0.00 d
Male adult longevity/d

7EER 3.8240.84a 1.40+024b 2.78+0.57a 2.33+0.88ab 3.00£0.69a  1.50£0.29b 2.50+0.50 a
Oviposition period/d

FEON 619.27+164.04 51.95429.64 64.32426.84 103.29+52.34 77.12431.93  48.6+23.91 10.11+7.23
Fecundity/ (eggs/female) a be b be b be c

F AR T B o [RAT B R AN [R]/NG TR R R SR SO Bootstrap AR 5646 56 22 57 1 2 (P<0.05) . Data

are mean+SE. Different lowercase letters in the same row indicate significant difference by a paired bootstrap test (P<0.05).

F2 BRRTHARRYNE R RIHEFNESH I
Table 2 Population parameters of Spodoptera frugiperda fed on seven host plants

RERERY BT ES MELE R R JEl BRI R S A

Host plant Net reproductive rate  Intrinsic rate of increase/d”" Finite rate of increase/d” Mean generation time/d
oKk Maize grain 105.59+36.69 a 0.120+0.010 a 1.13£0.01 a 36.91+0.44 ¢
KN Maize leaf 15.35+8.86 be 0.070+0.020 b 1.07+£0.02 b 37.77£0.41 ¢
A7 Millet leaf 18.7148.27 b 0.060+0.010 b 1.06+0.01 b 49.38+0.52 cd
A6 Peanut leaf 22.52+12.04 be 0.060+0.020 b 1.06+0.02 b 46.86+2.04 d
{R1 30 Sorghum leaf 16.71£7.64 b 0.050+0.010 b 1.05+£0.01 b 53.43+2.11 be
K521t Soybean leaf 7.52+3.99 be 0.030+0.010 be 1.03+£0.01 be 55.98+1.25 b
HAAET Cotton leaf 1.43+0.85 ¢ 0.003+0.010 ¢ 1.00£0.01 ¢ 64.23+2.11 a

SRR A P R . RV AR IR AR 6]/ 5 R 5% % O bootstrap fiRE MG K 90 2% 5 5.8 (P<0.05) . Data

are mean+SE. Different lowercase letters in the same row indicate significant difference by a paired bootstrap test (P<0.05).

2.3 AERYX E R RIE R A R R ESE IR 53.85% F1195.38% . 78.46% . 78.46% , Tl B X #5748 i

BB AR Y b S AORAR SIS W Z [ A7 s ARG B3G50 518 37.29% .20.34% . 20.34% F1
REMES, UL HMR A ES ., B E R 38.33%.36.67%.36.67% , BUEL = B nt 4 1M FI4E
T K B s SRR IR A AN AR SE G B A AR AR TE R R E . S AN, B AR AL R R G
B B (RSB I B, 3 BN 92.31%.53.85% . W HUAS IR AR R AN 7 AN S W4 SO TR, 200
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Fig. 1 Age-stage specific survival rates of Spodoptera frugiperda fed on seven host plants
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Fig. 2 Population age-specific survival rate, female age-stage specific fecundity, population age-stage specific fecundity and

population age-stage specific maternity of Spodoptera frugiperda fed on seven host plants
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