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Study of the predation of Plutella xylostella by Sycanus bifidus
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Jingzhou, Hubei 434025, China; *Yangize University, Jingzhou, Hubei 434025, China

Abstract; [ Aim] The predation of Plutella xylostella by Sycanus bifidus in different insect states was investigated to provide a theo-
retical basis for the biological control of P. xylostella. [ Method] The predation functional response, search effect, and interference
response of old nymphs and adults of S. bifidus to the 3rd and 4th instar larvae of P. xylostella were studied under laboratory condi-
tions. [ Result] The functional responses of the 3rd, 4th, and 5th instar nymphs and adults of S. bifidus towards the 3rd and 4th in-
star larvae of P. xylostella conformed to the Holling II type disk equation, indicating that, the degree of predation increased with the
increase in prey density. The female adults and Sth instar nymphs of S. bifidus showed higher daily maximum predation rates towards
the 4th instar larvae of P. xylostella, i.e., 93.63 and 58.34, respectively, compared with those towards the 3rd instar larvae of P.
xylostella. Compared with nymphs, the predation efficiencies (a/T) of the female adults of S. bifidus towards the 3rd and 4th instar
larvae of P. xylostella were better, i.e., 60.98 and 103.65, respectively. The degree of predation of S. bifidus was positively correla-
ted with prey density, whereas the search effect was negatively correlated with prey density, with the highest search effect being ob-
served in female adults. With an increase in the densities of S. bifidus and its prey, the intraspecific interference increased, and the
predation rate decreased. [ Conclusion] The results showed that S. bifidus had good potential for the prevention and control of P. xy-
lostella and could be used for pest management practices targeting P. xylostella.
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IR Lymaniria viola Swinhoe 0T 2, 2% 1) gk Thepea
bicolor (Walker) %5 , %f W& L I il 10 L 25 4 45 4
B (BRI S 19915 RO, 2022) , BRIR
1645 (2023b ) BFFE T 87 R A 396 ot B SR B Spo-
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Th AR HOR I NS FEAR, H AT R,
HETH R U ) M ST Spodoptera frugiperda (.
E.Smith) ( FEA#,2020) RS I Spodoptera litura
(Fabricius ) ( #t3%,2021) | & . Mythimna separata
(BRIRG ,2023a) ZE BT R B AR A HAl /b3
gk Plutella xylostella ( Linnaeus) BJAHICHIE
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2011) . HEWIBIA L5 B 5 By B2 R A, A
FHRFAEPER T B UG T A I ROR (SRELH A,
2022) , FEAHE 1R R BB 45 T Tl N B 4R IE B =
CIIE WS Arma chinensi ( Fabricius) f¥/NMEYE Orius
minutius ( Linnaeus) LI Pardosa pseudoan-
nulata ( Boesenberg & Strand ) FI{] Y15 %% Pardosa
procurva ( Yu & Song) %5 (FNIN IR 45,2017 FE 415
4F,2020; HUKAE,2016)
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Fig.1 Predatory function curve of S. bifidus to 3rd instar (A) and 4th instar (B) larvae of P. xylostella
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Table 1 Functional response parameters S. bifidus to the 3rd and 4th instar larvae of P. xylostella
. S s ol

s i o FCRHC e e UEROS den
Stage Prey response C()IT—(-.Blé.ltl()H Instantaneous H‘iindhng prey Predat.l()n
age equation coefficient attacclf time/d consumed capacity

rate/ % daily
3 A 3 N,=0.6063N/(1+0.0167N) 0.9732 0.6063 0.0276 36.2582 21.9833
3rd-instar nymph 4 N,=0.5019N/(1+0.0121N) 0.9850 0.5019 0.0240 41.5973 20.8777
4 25 3 Na=1.0250N/(1+0.0258N) 0.9901 1.0250 0.0251 39.7931 40.7879
4th-instar nymph 4 N,=0.5602N/ (1+0.0099N) 0.9951 0.5602 0.0176 56.7537 31.7934
S s 3 N,=0.8508N/(1+0.0156N) 0.9900 0.8508 0.0183 54.5256 46.3904
Sth-instar nymph 4 N,=0.9210N/(1+0.0158N) 0.9993 0.9210 0.0171 58.3431 53.7340
HfE o 3 N, =1.2160N/ (1+0.0242N) 0.9700 1.2160 0.0199 50.1505 60.9829
Female adult 4 N,=1.1070N/(1+0.0118N) 0.9343 1.1070 0.0107 93.6330 103.6517
T g 3 N,=0.8791N/(1+0.0151N) 0.9586 0.8791 0.0172 58.2072 51.1700
Male adult 4 N, =1.3050N/(1+0.0335N) 0.9742 1.3050 0.0257 38.9864 50.8772
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Table 2 The searching effects of S. bifidus on the 3rd and 4th instar larvae of P. xylostella

A M :@Eiﬁiﬂvﬁﬁi TR/ (s - £71) Prey density
Stage Prey age Seal‘chlng effect " % 0 P %
equation
3 #$# H 3rd-instar nymph 3 5=0.6063/(1+0.0167N) 0.5194 0.4543 0.3632 0.3025 0.2592
4 S$=0.5019/(1+0.1200N) 0.4479 0.4045 0.3387 0.2913 0.2556
4 J¥45 HL 4th-instar nymph 3 S$=1.0250/(1+0.0257N) 0.8153 0.6768 0.5052 0.4030 0.3352
4 S=0.5602/(1+0.0099N) 0.5099 0.4679 0.4018 0.3520 0.3132
5 %4 HL Sth-instar nymph 3 5=0.8508/(1+0.0156N) 0.7362 0.6488 0.5243 0.4399 0.3789
4 $=0.9210/(1+0.0157N) 0.7957 0.7004 0.5650 0.4735 0.4075
HERE AL Female adult 3 S=1.2160/(1+0.0242N) 0.9791 0.8194 0.6179 0.4959 0.4142
4 S=1.1070/(1+0.0118N) 0.9898 0.8950 0.7511 0.6471 0.5684
MR AL Male adult 3 S5=0.8791/(1+0.0151N) 0.7636 0.6750 0.5478 0.4609 0.3978
4 S=1.3050/(1+0.0335N) 0.9772 0.7811 0.5573 0.4332 0.3543

2.3 EHBRBSBI/NEE 4 1040 R T R &
YN [ U 30 B el R A i A 4 0 /) R 0 1
DIAH [] L 9 185 KR, B R A e X /N Sie i 4 188 40y
AR S B A B RS TR N, S R
FIAHEAE FH AR R 19 9% B2 134 0 i T B, 2R
RS s S AR [ 7 5 oA 5 S R LT3 K dl
EBYEHRE KECE ] Hassell-Varley 75 FEE1 74

A, BTN )2 5 Hassell-Varley T4 45 A
HBEMEME(R>0.9,F>F,,,(1,3),p<0.05), FF
PREE NG 3 s, B R AR I 3 4.5 1 HURNME
T BSR40 R 04 5 M 10.8970,0.9095 ,0.9199
1.2690 Fi1 1.2400 , 151 Fifi 35 45 5 2 SO0 %) 38 I, 148
PRI , N S8 R TR (£ 3) .,

R3 EEEBEBEBEER/RES R THER

Table 3 The interference effect of S. bifidus on the predation of P. xylostella larvae

LI Hassell FERI 572 FIEN T RE 5
. R F P

Stage Hassell equation Search constant Interference factor
3 ### Ht 3rd-instar nymph E=0.3462p 70870 0.3462 0.8970 0.9237 59.1130 0.0002
4 #77 H 4th-instar nymph E=0.4130p %% 0.4130 0.9095 0.9505 56.8560 0.0002
5 #4471 Sth-instar nymph E=0.5678P7091% 0.5678 0.9199 0.9419 79.4910 0.0001
e AL Female adult E=0.9599p1:26% 0.9599 1.2690 0.9924  645.7140 0.0001
HER L Male adult E=0.8217p 1240 0.8217 1.2400 0.9767  215.3720 0.0001

3 W54t
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i, RIVREE G P15 %5 B2 A 384 0, - 32 41l £ 28 ¥ ek
D A EAE R EHEAL, 5 AL RS e, B
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(93.63303%) , AbFRAT ] £ 4 (0.01 d) , X 5E H /D
AEY Orius similis ( Zheng) W B O VY AE & 5 Fran-
kliniella occidentalis ( Pergande ) h H (H B M %5,
2022) JHE " Cyrtopeltis tenuis ( Reuter) Wf pfg HUX}
JNEI DR ( Ebrahimi et al. ,2022) FNEEHT B A8 i 0 G
O FEH BT 3.4 .5 14 H (A1, 2022) 14
BIRENFF A R — 2, 5l B AR i M AL X
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