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Evaluation of predatory function of Chrysopa pallens to larvae of fall
armyworm Spodoptera frugiperda
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Abstract: In order to evaluate the predatory function of Chrysopa pallens against young larvae of fall
armyworm Spodoptera frugiperda, the predation behavior of C. pallens on S. frugiperda larvae in the
laboratory was observed. Different densities of the 1st-3rd-instar larvae of S. frugiperda were set for
lacewing adults, and the predatory function of C. pallens adults against S. frugiperda larvae was mea-
sured. The results showed that the predatory response of C. pallens adults to the larvae of S. frugiperda
was fitted the Holling II model; the instantaneous attack rates of C. pallens to the 1st-, 2nd- and 3rd-in-
star larvae of S. frugiperda were 1.023, 0.618 and 0.313, respectively; the handling times were 0.070,
0.097 and 0.305 d, respectively, and the maximum daily predation amounts were 14.37, 10.31 and 3.28,
respectively. The searching efficiency of C. pallens adults decreased with increasing density of S. frugi-
perda larvae, and the interference effect increased with increasing density of C. pallens; the density of
C. pallens had different interference effects on its predatory ability for different instars of prey: the den-
sity of C. pallens showed the greatest interference effect on its predatory ability against the 1st-instar
preys, followed by the 2nd-instars and 3rd-instars. It indicated that C. pallens adults had a good predato-
ry effect on young larvae of S. frugiperda and can be used as an alternative natural enemy resource for
controlling S. frugiperda.
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larva; B: 3rd-instar larva hurt by Chrysopa pallens.
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Fig. 1 Spodoptera frugiperda larvae preyed by Chrysopa pallens
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Table 1 Functional responses of Chrysopa pallens adults to Spodoptera frugiperda larvae

L ST MG GNPy a T Ab R ] TRE Sy H R X R Hr
Spodoptera Rate of instantaneous Handling Functional response The maximum Correlation
frugiperda attack time equation predation per day coefficient
14 1.023 0.070 Na=1.023N/(1+0.071N) 14.37 0.951
Ist-instar larva
2140 0.618 0.097 Na=0.618N/(1+0.060N) 10.31 0.960
2nd-instar larva
34l 0.313 0.305 Na=0.313N/(1+0.095N) 3.28 0.975

3rd-instar larva
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Fig. 2 Predation numbers of Chrysopa pallens adults to Spodoptera frugiperda 1st-instar (A), 2nd-instar (B)

and 3rd-instar (C) larvae
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Fig. 3 Searching efficiencies of Chrysopa pallens adults to Spodoptera frugiperda 1st-instar (A), 2nd-instar (B)

and 3rd-instar (C) larvae
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Table 2 Interference effect of the density of Chrysopa pallens on its predatory capacity

KA %\ AL 1 #% 1st-instar 2% 2nd-instar 3% 3rd-instar
O TR EE TR EE RSk ifey
Density of C. AR i : 2% L i s . R S .
pallens adults  Average predation Tﬁﬁ‘fﬁﬁﬁ}i Average predation iﬁﬁ\ﬁiﬁﬁi Average predation iﬁﬁﬁfﬁﬁz
. Predation rate Predation rate Predation rate
per dish amount amount amount

1 7.00 0.350 6.33 0.317 2.33 0.317

2 4.17 0.208 3.50 0.175 1.33 0.088

3 2.56 0.128 2.44 0.122 0.89 0.041

4 2.50 0.125 1.58 0.079 0.50 0.020

5 2.40 0.120 1.20 0.060 0.60 0.012
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