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Predatory functional response of assassin bug Sycanus falleni to the larvae of
fall armyworm Spodoptera frugiperda
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Abstract: In order to ascertain the potential predation capacity of the natural enemy Sycanus falleni on
the larvae of fall armyworm Spodoptera frugiperda, the predatory functional response, searching effi-
ciency and mutual interference effect of the 3rd-instar nymphs and adults of S. falleni on the 3rd-instar
larvae of S. frugiperda were studied in the laboratory. The results showed that the functional responses
of S. falleni 3rd-instar nymphs and adults to the 3rd-instar larvae of S. frugiperda fitted well with Hol-
ling II model. Daily maximum predation, instantaneous attack rate and handling time of the 3rd-instar
nymphs of S. falleni to the 3rd-instar larvae of S. frugiperda were 4.049 individuals, 1.198 and 0.247 d,
respectively. Daily maximum predation, instantaneous attack rate and handling time of the female adults
of S. falleni to the 3rd-instar larvae of S. frugiperda were 47.619 individuals, 0.717 and 0.021 d, respec-
tively. Daily maximum predation, instantaneous attack rate and handling time of the male adults of S.
falleni to the 3rd-instar larvae of S. frugiperda were 43.478 individuals, 0.650 and 0.023 d, respectively.
The predation quantity of S. falleni was positively correlated with its prey density, while the searching
efficiency was negatively correlated with its prey density. The mutual interference effect of its own den-
sity on predation ratio on the 3rd-instar larvae of S. frugiperda decreased with increasing density of the
predator. The results indicated that S. falleni could partly control S. frugiperda, and the predation
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efficiency of adult was greater than that of the larvae.

Key words: Sycanus falleni; Spodoptera frugiperda; predation functional response; searching efficiency;

mutual interference
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BEML. a,b,c represent characteristics of 3rd instar nymph, female adult and three 3rd instar nymphs of Sycanus fall-
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Fig. 1 Characteristics of of Sycanus falleni feeding on Spodoptera frugiperda 3rd instar larvae
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Table 1 The efficiency of the 3rd-instar larvae of Spodoptera frugiperda consumed by the 3rd-instar nymph of Sycanus falleni

&85 Prey on indicator

T DT k4 U B/ (Sk /85 Densities of the 3rd-instar larvae of S. fiugiperda

3 9 12 15
Wi & Predation amount/(3k/d)  2.12540.297a  2.25040.313a  3.000+0.598a  3.125+0.611 a 3.429+0.517 a
{1 £ % Predation rate/% 70.833 37.500 33.333 26.042 22.857

Fh B IR R . [FATARRING TR R £ Duncan FGGHT M 20 5678 P<0.05 /K FE24 5% L% . Data in the

table are mean+SE. Different lowercase letters on the same line indicate significant difference at P<0.05 level by Duncan’s new mul-

tiple range test.
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Table 2 The efficiency of the 3rd-instar larvae of Spodoptera frugiperda consumed by the Sycanus falleni adults

HEiEbs T DT Mk 4 U T/ (Sk /65 ) Densities of the 3rd-instar larvae of S. fiugiperda

Prey on indicators 10 15 20 25 30 35
W R R B (3 /d) 4.500+1.335b 7.167+0.703 b 12.333+1.229 a 15.167£1.990 a 16.8334+2.197 a 13.667+1.498 a
Predation amount of female adult
W R 45.000 47.780 61.665 60.668 56.110 39.049
Predation rate of female adult/%
TR (Sk/d) 2.833+0.601 b 6.833+0.946b 11.167+1.352a 15.000+2.251 a 15.167+1.352a 11.667+1.667 a
Predation amount of male adult
T A % 28.330 45.553 55.835 60.000 50.557 33.334

Predation rate of male adult/%

F PR R R AR R . AT R A /NS R 7R 28 Duncan [RGB S 1) 22 K6 30 7E P<0.05 /KF 2 5+ % . Data in

the table are mean+SE. Different letters on the same line indicate significant difference at P<0.05 level by Duncan’s new multiple

range test.
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Table 3 Functional response parameters of Sycanus falleni prey on the larvae of Spodoptera frugiperda

IRe i R T i i it
A iﬁﬁ UIfE T e 2 WERT IR @ SRR T, Elﬂi.j(:}ﬁﬁﬁi
Functional response R*> Instantaneous attack R Maximum prey alT,
Stage of Predator . Handling time/d .

equation rate consumed daily
3447 1 3rd instar nymph N, =1.198N/(1+0.296N)  0.858 1.198+0.342 0.247+0.028 4.049 4.850
Wt il . Female adult N=0.717N/(1+0.015N)  0.795 0.717+0.282 0.021+0.020 47.619 34.143
Tl H Male adult N,=0.650N/(1+0.015N)  0.705 0.650+0.341 0.023+0.030 43.478 28.261

R B B RR R o N, B EEYIE N: B . Data in the table are mean+SE. N,: Predation number; N:

density of prey.
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Fig. 2 The searching efficiency of Sycanus falleni ages 3rd-nymph (a) and adult (b) to 3rd-instar nymph of Spodoptera fiugiperda
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Table 4 The daily preying capacity of Sycanus falleni to the larvae of Spodoptera frugiperda

e B3R B/ (S /A BRAF /(S :
s e R (/B KRR %/ (3k/4) Predator density
TR RS Stage of predator Prey density 1 2 3 4 5
It 1Y A Female adult 50 10.333 9.835 9.667 9.167 8.733
JiE 1% A Male adult 50 11.333 9.667 9.667 8.833 8.467
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Fig.3 The affection of interference effect to Sycanus falleni

adult’s predation
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