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Abstract: Spodoptera frugiperda is a polyphagous insect. To clarify the feeding selectivity and
adaptability of S. frugiperda to different host plants Zea mays Vigna unguiculata and Phaseolus vulgaris
were used to study the effects of not only the feeding and oviposition preference but also the development
and reproduction of S. frugiperda. The results showed that the early-instar larvae of S. frugiperda ( the
neonate and 2"'-nstar larvae) presented significant feeding preference to the leaves of maize and cowpea
while the higher instar larvae ( the 3"-nstar and 5"-nstar larvae) had no significant difference in the
feeding selectivity of leaves or pods of the three host plants. S. frugiperda could successfully complete its
life cycle when fed on the three tested plants but the larval period pupal duration pupation rate and
adult emergence rate were significantly shorter when it feed on cowpea and kidney bean. There was no
significant difference in the pupal weight and adult longevity fed on both maize and cowpea while the
larvae feeding on kidney pea had lower pupal weight and longevity of male adults. The parameters of
population life table showed that the reproductions of S. frugiperda feeding maize cowpea and kidney
were 1 138.29 eggs >1 179. 45 eggs >585. 50 eggs respectively which was significantly different among
the three host plants. The intrinsic rate of increase (r,) and finite rate of increase ( A) feeding on two
non-addicted host plants were lower the generation time ( T) was longer and the female to male ratio
was lower on cowpea. In the oviposition selectivity tests the maize was more readily chosen host for
oviposition of S. frugiperda the number of eggs laid on cowpea and kidney bean were accounting for
4.19% and 18.23% of the total number of eggs laid on all plants which was significantly lower with on
maize. These results indicated that S. frugiperda had a much higher feeding and oviposition preference to
maize and it could also finish reproduction on cowpea and kidney bean which suggested a potential
threat to cowpea and kidney bean when it was in high population density.
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Table 1 Feeding selectivity of Spodoptera frugiperda larvae to maize cowpea and kidney bean

(%) Feeding choice rate

Host plant
Neonate larvae

Leaves of Zea mays 33.41 £5.57 a
Pods of Phaseolus vulgaris ~ 11.25 +5.33 b
Leaves of Phaseolus vulgaris 8.53+£3.16 b
Pods of Vigna unguiculata 8.78 £3.36 b
Leaves of Vigna unguiculata 38.04 £8.28 a

2 3 5

2" instar larvae 3" instar larvae 5" instar larvae

27.58 £9.97 a 24.07 £7.91 ab 28.33 £13. 16 ab
4.58 £2.36 b 35.19 £7.05 a 36.67 +9.88 a
38.00 +8.34 a 9.26 £6.28 b 3.33£3.33 b

4.17+2.85b 11.11 £7.34 b 18.33 £10. 67 ab
25.67 +4.62 a 20.37 +8.23 ab 13.33 +6.94 ab

+

(P <0.05) ; Note: Data in the table were

presented as mean + SE  different lowercase letters in the same column indicated significant differences among treatments ( P <0. 05) .
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Table 2 Effects of developmental duration and longevity of Spodoptera frugiperda fed on 3 host plants

Host plant

Parameters

Leaves of Phaseolus vulgaris

Leaves of Zea mays

Leaves of Vigna unguiculata

(d) Larva stage

(%) Pupation rate

14.52 £0.06 ¢

82.00 +£5.03 a

17.37£0.11 b
67.22+£2.42 b

19.52 £0.48 a

15.63 £4.51 ¢

( mg) Female 146.87 2. 15 a 149.40 +3.03 a 118.27 +7.08 b
Pupal weight Male 161.69 +3.22 a 164.56 +2.84 a 129.92 +5.84 b
(d) Female 7.19+0.08 b 8.05+0.11 a 8.43+0.53 a
Pupal stage Male 8.38+0.10 ¢ 9.02+0.11 b 10.70 £0.34 a
(%) Emergence rate 74.00 £7.02 a 55.56 +4.01 b 12.50 £4.13 ¢
(d) Female 10.10 £0.32 a 10.32+0.82 a 8.43+0.78 a
Adult longevity Male 8.50+0.41 a 8.68 +0.48 a 6.43 £0.84 b
3 3

Table 3 Effects of fecundity parameters of Spodoptera frugiperda fed on 3 host plants

) R, T A
Mean eggs of number  Female to  Net reproductive Intrinsic rate  Finite rate of T
Host plant laid per female  male ratio rate of increase increase Mean
generation time
1138.29 + L a7 536. 08 + 0.1985 + 1.2195 + 31.54 =
Leaves of Zea mays 141.79 a 66.78 a 0.0040 a 0. 0049 a 0.31 b
1179.45 = 0.75 394. 46 + 0.1691 + 1. 1843 + 35.38 =
Leaves of Vigna unguiculata 95.54 a 31.95 ab 0.0023 b 0.0027 b 0.57 a
585.50 + 137 259.04 + 0.1512 + 1.1633 + 36. 14 =
Leaves of Phaseolus vulgaris 130.24 b 57.62 b 0.0073 ¢ 0. 0085 ¢ 1.04 a
2.4 9.33 +£0.33 146. 17 £6.29 ( 5.
18.67 £5.17 \ o
1.67 £0.33 (:=3.278 df=6 P= 96%
0.031);
95.81% +1.90% 695.33 % 66. 35%
31.37 23.35 22.44% (t=6.911 df=6 P=0.002) ( 1-
(=19.546 df=6 P=0.001) ( 4). A);
3 323.33  /
(t=4.542 df =6 P =0.010) 64. 81% 682.67 /
(1=3.686 df =6 P =0.021) 37.00 = (t=6.490 df=6 P=0.003) ( 1B),

6. 08 716. 68 +154. 65
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Table 4 Oviposition preference of Spodoptera frugiperda to maize and cowpea

() () (%)

Host plant Number of egg masses Mean eggs of number laid per female Percentage of eggs on plant
Zea mays 18.67 £5.17 a 695.33 £31.37 a 95.81 +£1.90 a
Vigna unguiculata 1.67+£0.33 b 29.78 £13.24 b 4.19+£1.90 b
5

Table 5 Oviposition preference of Spodoptera frugiperda to maize and Kkidney bean

() () (%)

Host plant Number of egg masses ~ Mean eggs of number laid per female Percentage of eggs on plant
Zea mays 37.00 £6.08 a 716.68 +154.65 a 81.77 £2.98 a
Phaseolus vulgaris 9.33+0.33 b 146.17 £6.29 b 18.23 £2.98 b
1 N

Fig. 1 Fecundity of Spodoptera frugiperda on different parts of maize cowpea and kidney bean
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