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Predation function analysis of Sphedanolestes impressicollis to young

larvae of Spodoptera frugiperda
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Abstract: In order to investigate the predation potential of Sphedanolestes impressicollis against the
Spodoptera frugiperda the predation function —searching effect and mutual interference effect of the 4"
instar nymphs of S. impressicollis on the 1" 2" and 3" instar larvae of S. frugiperda were studied under
indoor conditions. The results showed that the predation function response of the 4" instar nymphs of S.
impressicollis to the young larvae of S. frugiperda conforms to the Holling II model. The instantaneous

attack rates of the 4" instar nymphs of S. impressicollis against the 1% 2" and 3" instar larvae of S.
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Sfrugiperda were 0. 900 1.229 and 1.259 and the handling times was 0. 018 0. 050 and 0. 205 d. The
maximum daily predation amounts were 55. 897 19. 853 and 4. 871 respectively. There was a negative
correlation between the searching effect and the density of the S. frugiperda. The mutual interference
effect of its own density on predation ratio on the young larvae of S. frugiperda decreased with increasing
density of the predator. When preying on the 1% instar larvae of S. frugiperda the density of the 4™ instar
nymphs of S. impressicollis was the most significant factor affecting the preying ability. The results
indicated that the 4™ instar nymphs of S. impressicollis had a certain ability to prey on the young larvae of
S. frugiperda which provided a theoretical basis for the application of the release technology in the field.

Key words: Sphedanolestes impressicollis; Spodoptera frugiperda; predation function; searching
efficiency; mutual interference
Spodoptera frugiperda Smith et al. 2019) .

Lepidoptera Noctuidae 46 41%
Spodoptera N

( Sparks 1979) 2019 1

N N N N N ( 2019a) -
( Sphedanolestes impressicollis Stal
2019a) . Hemiptera Reduviidae
Sphedanolestes
( Food and Agriculture Organization N N . N N N

of the United Nations FAO) N o

( Debora et al. 2018; Early et al. Ostrinia furnacalis
2018; Diet al. 2021) , Hiibern. Spodoptera litura Fabricius .

Zea mays L. . Oryza sativa L. - Pieris  rapae Linnaeus. Clastera
Sorghum  bicolor ( L. ) Moench. Triticum anachoreta Denis & Schiffermuller Lymantria
aestivum L. < Gossypium spp. 80 dispar Linnaeus. Cnidocampa  flavescens

4 Walker ( 1993) .
3
4 Myzus persicae Sulzer
( 2020) N
( ( 2007; 2009;
2019) . 2021) .
( 2019b) . o
(Yu 1991; o 4
2019) . 200
( Harrison 4



532 Journal of Environmental Entomology 44

I 2 .3
1
1.1
( N30.011
E109. 443)
( N30.353 E112.190)
o : 26C +1C
2 70% +5% L:D=16:8,
( 2019)
4 N 1~3
26C £1C 70% +5%
L:D=16:8
( 2009) .
1.2
1 4 90 mm-
15 mm
24 h 1-~3 o
1 10. 20. 30. 40.
50 / 2 4. 8.
12, 16, 20 / 3
3. 6.9, 12. 15/ 5 o
24 h
o Holling 11 Na = aNTr/
(1 +aThN) 4
Na
a N Tr
1d Th
1 ( Holling 1959;
2020) .

1.3

Holling 11
4
(S) - S=al(1+aThN) (
1.4

1994) .

24 h 4
1.2.3.4.5 /| & 90 mm-.
15 mm

100 1 . 50

2 + 30 3

5 o 24 h

o

E=QP " E=Na/NP E

Q P
m ( Hassell and Varley 1969) .
1.5
EXCEL. DPS. GraphPad Prism 8

Duncan

2.1 4

1 ~2 min,

5 ~15 min,

25 ~40 min 3



533
1 4 3
Fig. 1 Predation of 4" instar nymphs of Sphedanolestes impressicollis against 3" instar larvae of Spodoptera frugiperda
A 4 3 ;B 4 3
o Note: A 4" instar nymphs of Sphedanolestes impressicollis began to feed on 3" instar larvae of Spodoptera
frugiperda; B 4™ instar nymphs of Sphedanolestes impressicollis completed feeding on 3™ instar larvae of Spodoptera
Sfrugiperda.
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Table 1 Functional responses of 4™ instar nymphs of Sphedanolestes impressicollis against young
larvae of Spodoptera frugiperda
a Th (d)
Functional response Instantaneous Handling R Maximum prey  a/Th
Prey Stage
equation attack rate time consumed daily
1 1¥instar larvae  Na =0.900N/( 1 +0. 016N) 0. 900 0.018 0.974 55.897 50. 313
2 2"instar larvae  Na =1.229N/( 1 +0. 061N) 1.229 0. 050 0. 926 19. 853 24.399

3 3"instar larvae  Na =1.259N/( 1 +0. 258N) 1.259 0.205 0. 849 4. 871 5.995
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Fig. 2  Average daily predation of 4" instar nymphs of
Sphedanolestes impressicollis against young larvae of
Spodoptera frugiperda
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+ o Note: A 1% instar larvae; B 2™ instar
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Fig. 3 Searching efficiency of 4" instar nymphs of
Sphedanolestes impressicollis against young larvae of
Spodoptera frugiperda

DA v B 2 ; C 3 o
Note: A 1° instar larvae; B 2™ instar larvae; C 3™

instar larvae.
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Table 2 Average daily predation of 4™instar nymphs of Sphedanolestes impressicollis under self different

density against young larvae of Spodoptera frugiperda

1) /( /) Predator density
Prey stage Prey density 1 2 3 4 5
1 1" instar larvae 100 24.200 22. 000 20. 800 20. 600 19. 000
2 2" instar larvae 50 10. 600 9. 300 7. 800 7.000 6. 600
3 3" instar larvae 30 3. 800 3. 400 3.267 2.950 2. 600
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