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Abstract: For sustainable control of oriental armyworm Mythimna separata, the 4th-, Sth-instar
nymphs and adults of Sycanus croceovittatus were tested under laboratory conditions for their func-
tional responses to and searching efficiency against the 3rd-instar M. separata larvae as well as the ef-
fect of conspecific density on their predation success. The results showed that the functional responses
during all S. croceovittatus developmental stages fitted the Holling II and Holling III disc equations. In
the Holling II model, the 4th- and 5th-instar nymphs and female and male adults of S. croceovittatus
had a daily maximum consumption of 9.709, 30.075, 16.215 and 24.319, and a predation capacity of
13.544, 36.180, 28.377 and 30.739, respectively, with the Sth-instar nymph showing the best pest con-
trol efficiency. According to the Holling III model, the 4th- and Sth-instar nymphs and female and male
adults of S. croceovittatus had a daily maximum consumption of 8.855, 20.960, 14.700 and 18.180, and
an optimal searching density of 4.084, 8.497, 5.370 and 7.322 per box, respectively. The searching effi-
ciency was negatively correlated with the pest density. The average predation capacity per predator was
negatively correlated with the predator density. In general, the Sth-instar nymph of S. croceovittatus had
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the highest predation ability against M. separata 3rd-instar larvae, which was significantly stronger than

the 4th-instar nymph, female and male adults, and also has the potential for field popularization and ap-

plication.

Key words: Sycanus croceovittatus; Mythimna separata; predatory functional response; searching effi-

ciency; effect of conspecific density
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Table 1 Holling II functional response model parameters of the 4th-, Sth-instar nymphs and female and male adults of

Sycanus croceovittatus to the 3rd-instar larvae of Mythimna separata

! 4 A B ARBERFE] HIERHERE EEAGE USER
MEHERS ; . .
Functional response Instantaneous  Handling Daily maximum con- Predation Degree of
Predator stage . . . e e . . . 5
equation attacking rate time/d sumption/individuals  capacity  fitting R
41547 1 4th-instar nymph N, =1.395N/(1+0.144N) 1.395 0.103 9.709 13.544 0.926
5445 H Sth-instar nymph N, =1.203N/(1+0.040N) 1.203 0.033 30.075 36.180 0.949
M A 3H Female adult N,=1.750N/(1+0.108N) 1.750 0.062 16.215 28377  0.903
T 7% HL Male adult N,=1.264N/(1+0.052N) 1.264 0.041 24.319 30.739 0.975
N,: M REGH & N: W% . N,: The consumption per predator; N: the density of prey.
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Fig. 1 Holling II functional responses of the 4th-, Sth-instar nymphs (A-B) and female and male adults (C—D) of

Sycanus croceovittatus to the 3rd-instar larvae of Mythimna separata
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Table 2 Holling III functional response parameters of the 4th-, Sth-instar nymphs and female and male adults of

Sycanus croceovittatus to the 3rd-instar larvae of Mythimna separata

RN T % ERLL YN Houiin TR L

i s F . . . ) , UEER
Predator stage unctional response Dally.ma)'um'ur'n Optlrgal .setctrchmg density/ Degree of fitting K°
equation consumption/individuals (individuals/box )
43475 HL 4th-instar nymph N, = 8.855exp(~4.084/N) 8.855 4.084 0.925
5 #4747 1 Sth-instar nymph N, = 20.960exp(-8.497/N) 20.960 8.497 0.949
I % Ht Female adult N,=14.700exp(-5.370/N) 14.700 5.370 0.923
TR H Male adult N,= 18.180exp(~7.322/N) 18.180 7.322 0.970

N,: BRI B N SR

N,: The consumption per predator; N: the density of prey.
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Fig. 2 Holling III functional responses of the 4th-, Sth-instar nymphs (A-B) and female and male adults (C-D) of

Sycanus croceovittatus to the 3rd-instar larvae of Mythimna separata
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Fig. 3 Searching efficiencies of the 4th-, Sth-instar nymphs
and female and male adults of Sycanus croceovittatus to the

3rd-instar larvae of Mythimna separata
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Table 3 Average daily preying number of the 4th-, Sth-instar nymphs and female and male adults of

Sycanus croceovittatus to the 3rd-instar larvae of Mythimna separata

WEH ks ERZEA i & 4% & Density of predator/(individuals/box )
Pred;tor St;l (<] Density of prey/
£ (individuals/box ) 1 2 3 4 5
413 1 4th-instar nymph 20 6.50+0.27a 4.90+0.99ab 4.53+0.54b  335:0.48b  3.84+0.16b
5 Sth-instar nymph 30 15.60£0.40a 7.70+0.34b  5.33x0.44c  620:028bc 5.72£020¢c
i 5% H. Female adult 40 13.40+0.68a 9.40£029b  9.07:0.45bc 7.60:0.26cd 6.44x0.29d
Tt Y 3 Male adult 40 15.20+0.58 a 8.40+0.33b  8.53+0.08b  6.85+0.57b  6.88+0.54b

B NP bR EDR . [RAT AR ING PR IR 48 Tukey K60 56 25 57 3% (P<0.05) . Data in the table are mean+SE.

Different lowercase letters in the same row indicate significant difference by Tukey test (P<0.05).
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Table 4 Watt model equation of Sycanus croceovittatus to the 3rd-instar larvae of Mythimna separata

HEH A

Predator stage

Watt £5 75 7 4

A=6.474P°

A=15.080P""®
A=13.310P "
A=14.640P"

4 #5445 1 4th-instar nymph
5 %47 1 Sth-instar nymph
HE i Female adult

Tt Bt Male adult

SO e i AHBETHRAR  BAER
Watt model equation Maximum predation capacity/individuals Interference factor Degree of fitting R
6.474 0.376 0.930
15.080 0.760 0.922
13.310 0.418 0.968
14.640 0.544 0.920

P WEBHRBE; A: V4K HEw BG4 2 . P: Density of predator; 4: average predation capacity per predator.

AHIFFELE R s BOHT PR A i 45 I M |
T B H ) 978 £ B 8 S W] B 45 45 Holling TTA Hol-
ling TP RS , 3 4 Holling TIT) HE 51 455 5175 ]
XT3 04 U H S8 R £ 53 R 8.855,
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