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The predatory capacity of Sycanus croceovittatus on Spodoptera
frugiperda at different temperatures
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Abstract [Objectives] To determine the effect of temperature on the predation of Sycanus croceovittatus on Spodoptera
frugiperda. [Methods] Second and 5th instar nymphs, females and males of S. croceovittatus were allowed to prey on different
densities of 2nd instar S. frugiperda larvae at 15, 20, 25, 30 and 35 °C. Predation was observed and the amount of prey was
calculated to determine the predation function at each temperature. [Results] Predation was significantly affected by

temperature; predation was low at 15 °C and 20 °C , butat25-35 °C predation by 2nd and 5th instar S. croceovittatus nymphs,
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and by adults approximated the Holling Il functional response model. Maximum predation by 2nd and 5th instar nymphs and

adult females and males (12.05, 66.67, 100.00, and 52.63, respectively, handling time 0.08, 0.02, 0.01 and 0.02 d) were observed

at 30 °C. [Conclusion] The highest level of predation by S. croceovittatus on S. frugiperda was observed at 30 °C

Key words Sycanus croceovittatus; Spodoptera frugiperda; temperature; predation
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Fig. 1 Sycanus croceovittatus preying on 2nd instar larvae of Spodoptera frugiperda
A, BN BRI 2 Ay BUBCE R SR 2 4 s B BRI 5 It RO SR 2 A e
C. BT R U I g L SR R M SR M 2 Ayl
A. 2nd instar nymph of S. croceovittatus preying on S. frugiperda 2nd instar larvae;

B. 5th instar nymph of S. croceovittatus preying on S. frugiperda 2nd instar larvae;
C. Male adult of S croceovittatus preying on S. frugiperda 2nd instar larvae.
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Tablel Averagedaily preyed number of the 2nd instar larvae of Spodoptera frugiperda by
Sycanus croceovittatus 2nd instar nymph at different temperatures

IR (°C)

Y (/&) Preys density (ind./ box)

Temperature
(°C) 2 4 8 10 12
15 040+0.80Ab 020+£040ADb 0.00£0.00Ac 020£040Ac 0.00£0.00Ac 020+040Ac
20 040+0.80Ab 0.60+£080Ab 1.00£126Ac 0.00£0.00Ac 1.00£126Ac 1.00+126Ac
25 1.60+£0.49Ca 240+1.02BCa 2.80+0.75BCb 3.80+1.33 ABb 4.60+0.80Ab 440+1.20AD
30 2.00+0.00Ca 260+080Ca 460+136Ba 560+050Ba 720+1.60Aa 740+049Aa
35 140+0.49Ca 2.80+0.98BCa3.60+1.02ABab 3.40+049ABb 4.00+1.10ABb 5.00£2.19Ab

RHRIE A FIME + pRifEiR, AR S A R RS 5 3R e Rl — R A RS Y AP T e a5 B, [F5)
BRI A NG PR R R A [ — S i BN ) IRLEE T Al £ 22 5+ %% ( Duncan PGB R 250%, 0= 0.05), £ 2 [,

Data were mean + SE, data in the same row followed by different uppercase letters indicate significant differences in the

same temperature at different prey density conditions, data in the same column followed by different lowercase letters

indicate significant differences in the same prey density at different temperature conditions (Duncan's multiple range tests,

0= 0.05). The same as table 2.
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E s SRR B IOESE, 30 CHAE K
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g ik 2 4 B AL B TR FE 30°C 451 K
0.02. 0.01 F10.02d (££3),

52.63 3k; 45.46. 58.82, 43.48 3k; 41.67. 55.56.
41.67 ko BTRRAG U 5 AT HRURUME Il FI 0 B
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Table2 Averagedaily preyed number of the 2nd instar larvae of Spodoptera frugiperda
by Sycanus croceovittatus 5th instar nymph and adults at different temperatures

HE (°C) W E (3k/&) Preys density (ind./ box)

iR
Temperature

Stage (°C) 10 20 30 40 50 60
5 15 0.00£0.00Ab  0.00£0.00Ab 0.60+1.20Ac 0.80+1.60Ab  0.00+0.00A  0.80x1.17Ab
5Lhyri$thar 20 0.20£0.40 Ab 1.80£3.12Ab 0.00£0.00Ac 1.60£1.96Ab 0.60+0.80 Ab 1.80+2.71 Ab
25 8.60£0.80 Da 15.80+1.72 Ca 18.80+1.94 BCa 25.60+5.31 Aa 22.00+4.24 AB a 25.20+4.66 A a
30 7.20£1.17Ca  15.20+2.99 Ba 20.80+4.79 ABa 26.80£3.97 Aa 23.80£5.38 Aa 24.80£9.95Aa
35 7.00£1.41 Ca 12.00+2.53 Ba 14.00+2,76 Bb 22.40+4.13Aa 20.60£1.74 Aa 22.00£3.58 Aa
W 15 0.40£0.80 Ac  0.00£0.00Ab  0.00£0.00 Ac  1.60+1.85Ab  0.00£0.00 Ab  1.40+1.74 Ab
cmri?ﬁie 20 0.00£0.00 Ac  0.00£0.00Ab  1.00+1.10Ac 2.60+3.88Ab 2.80+3.43Ab 0.40+0.80 Ab
25 920£040Ca 16.80+1.17Ba 19.40+2.94Bb 27.40+496Aa 26.00£7.77Aa 31.60£4.96Aa
30 8.20+0.75 Cab 16.60£1.02Ba 26.40+1.85Aa 30.20£6.82Aa 29.00+4.77Aa 28.60+4.45Aa
35 8.00£0.89 Cb 14.60+2.58 BC a21.80+4.62 ABb 24.60£6.41 Aa 26.00£8.41 Aa 26.40£3.67Aa
TR 15 0.20£0.40 Ac ~ 0.00£0.00Ac 0.60£1.20Ab 0.00£0.00Ab 0.80x1.60Ab 0.40+0.80 Ac
Zﬁilﬁ 20 0.00£0.00 Ac  0.80£0.98Ac  0.00£0.00Ac 1.80£3.12Ab 1.60+3.20Ab 1.20+1.94Ac
25 8.40+1.02Cab 1620+1.94Ba 18.40+4.76Ba 25.40+4.13Ba 21.80+581 Ba 22.40+484Ab
30 8.80£1.17Ca 12.20£2.04Cb 20.80+2.04 Ba 26.60+1.50 Ba 24.60+4.41 Ba 31.80+8.49Aa
35 7.00£1.10 Da 13.40£1.20 Cb 16.20+2.86 BC a 22.00£6.10 Aa 20.00£5.62 ABa 22.40+2.24 Ab

R3 HFERBEX 2 IREMAREA M RINGER M

Table3 Functional responses of Sycanus croceovittatusto the 2nd instar larvae of Spodoptera frugiperda

HE K aEE
g HECC) P g3 a IR (0
i Temperature SRS A Attacking (d) Maximum R
Stage o Functional response equation . Handling prey
°C) efficiency .
time (d) consumed
daily (ind.)

2 A H 25 N, =1.026N/ (1+0.156N) 1.03 0.15 6.58 0.970

2nd instar 30 N, = 1.095N/ (1 +0.09IN) 1.10 0.08 12.05 0.757
nymph

35 N,=0.761N/ ( 1+ 0.091N) 0.76 0.12 8.40 0.649

5 kAT R 25 N, =1.082N/ ( 1+ 0.024N) 1.08 0.02 45.46 0.978

Sthinstarnymph 3 N,=0.818N/ (1 +0.012N) 0.82 0.02 66.67 0.775

35 N,=0.794N/ ( 1+ 0.019N) 0.79 0.02 41.67 0.804

R i H 25 N,=1.104N/ (1+0.019N) 1.10 0.02 58.82 0.988

Female adult 30 N, =0.907N/ ( 1+ 0.009N) 0.91 0.01 100.00 0.919

35 N,=0.936N/ (1+0.017N) 0.94 0.02 55.56 0.838

T i A 25 N,=1.080N/ ( 1+ 0.025N) 1.08 0.02 43.48 0.961

Male adult 30 N, = 1.129N/ ( 1 +0.02IN) 1.13 0.02 52.63 0.918

35 N, =0.839N/ ( 1+ 0.020N) 0.84 0.02 41.67 0.847
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MR Z R ESRTE 15 °CH 20 °CF,
B PRSI 2 WA AL S W R I i Y H
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IRER MR, (HAE 25-35 °CF, H'5 Holling
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I 2 W41 Y RE BRI R FE 30 °CH fedid, i —
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F141.22 3k (FLHESE, 2019; 4Bi5 4055, 1999 ),
AT DL BT FR AR U X R b DTk 2 4 A
AE ) TG, AR R B R B T LIk E
100.00 3k,

B BRI SR R T R, 7E 25 CHIR
T, ZHER - EE AT 1-3 d 53T T
— YIRS, AR S B0 i H0 38 e X B R 0 i R
FIAR KRB IR AL B, LEE J5 5 0 7 R A s
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