N B 244R Chinese Journal of Applied Entomology 2025, 62(4):1046—1060.  DOI: 10.7679/j.i1ssn.2095-1353.2025.097

RS T EI R B LU NHRIER

> 1, 2%* — 2 v 2 N 2 > 2 2 Lok
T Fk W M2 ELES xS FE OES HER
CLydb R A Rl B, AW EAESERA R oL, fR%E 0710025
2. At R MRERALRLABTE bR , R bREk AR S ThBETEM SRR R i B S0 s, dEaT 100102)

B E [HH] BHABESHY Planococcus vovae ST FFEFIM . AAEMIBHEY & BUR R EE W,
W RS BB Nephus (Bipunctatus) koreanus JeH: FERELE W . AWFSY & 75 B A5 ff 2 0 5 B0 A
B SO (R B E A E BRI aE. [ Ak ] A TR (26x1) °C, MXHBE 70%+5%, %
JEII 141+ 10D ]I 2 5 e 25 1 S0k 2-4 14 4y HROR ok R G AR ] R85 Al S A AL R 8R4 9 £ D RE S
BRI B BB TIRR N [ R ] SAGES B 2-4 #5340 HOR Al AN [ S SR A 1) 3l
AR TE—E L N RSB S R NGk, ¥I45E Holling I 1R #4778 B0 s bbby 1-3 W45
R ERES (o/Ty) Bk, 439000 163.8. 97.7. 59.4 #139.9 3k, HEAMERE (UT,) %4 1349,
78.1. 48.8 F132.0 3k/d; BIA 4 4%, 3 0 2 iRk Z . BEEE I R R 2-4 #4540 HURT R AN A A
IV SUATS S P 480 3087 14y b s 0 T v 1 A, L O v 48 38y e vy o M 25 SO A A R 8L
K B B A E AR AN N TR, AN ) OSSO A 2% BE — if, SHL 2-4 $44)y s 0 He X 3 e )
TEREE [ BB T FRE, % TR #44 Hassell #8157, [ 4530 ] w25 B8l s PR HIE S0
WY AT B 14 AL I BT IR TR RE

KW W EE0R BSOS EYPIE; WETIEE; IR A 5% E TR

The predatory functional response of Nephus (Bipunctatus)
koreanus to Planococcus vovae
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Abstract [Aim] Planococcus vovae is an important insect pest found on cypress plants such as Juniperus chinensis and
Sabina chinensis in recent years. A ladybug Nephus (Bipunctatus) koreanus is its main predator. To clarify the potential of V.
koreanus as a biological control agent for P. vovae. [Methods] We measured the predatory functional response, searching
efficiency, and self-density interference response of N. koreanus 2nd-4th instar larvae and adults against different stages and ages
of P. vovae under (26 + 1) °C, relative humidity 70% + 5%, L : D=14 : 10. [Results] The predation quantities on different
stages and ages of P. vovae by N. koreanus 2nd-4th instar larvae and adults increased within a certain range as prey density
increasing, and the predation functional responses all followed the Holling II model. The predatory ability (a/T}) of the N.
koreanus adults against the P. vovae was greater than that of the 2nd-4th instar larvae, with 163.8, 97.7, 59.4, and 39.9 individuals
respectively, and the maximum daily predation (1/7}) was 134.9, 78.1, 48.8, and 32.0 ind./day, respectively, and followed by N.
koreanus 4th instar larvae, 3rd instar larvae, and 2nd instar larvae. The searching efficiency of N. koreanus 2nd-4th instar

larvae and adults on different stages and ages of P. vovae decreased with the prey density increase, and the higher the larval
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age, the higher the search effect was. The predatory effect of N. koreanus on P. vovae exhibits an intraspecific interference

response. When the density of P. vovae remains constant at different stages and ages, the predatory rate of N. koreanus 2nd-4th

instar larvae and adults on P. vovae decreases with their own density increase. This interference response conforms to the

Hassell model equation. [Conclusion]  N. koreanus has strong biological control potential against P. vovae.

Key words Nephus (Bipunctatus) koreanus; Planococcus vovae; biological control; predation functional; searching efficiency;

self-density interference response
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Tablel Experimental design of the predatory functional response of Nephus

(Bipunctatus) koreanus to Planococcus vovae

YA 25 T T R S e 4

N. koreanus stage or age

R SUBS gt HUZS sl 40

P. vovae stage or age

Y (Sk/m)
Prey density (ind./dish)

2 #4181 2nd instar larva

3 W4l 3rd instar larva

4 {54 H1 4th instar larva

A H Adult

1 #4745 H 1st instar nymph
2 {45 H 2nd instar nymph
3 #$# H 3rd instar nymph
i Adult

1 #4745 1st instar nymph
2 %% H 2nd instar nymph
3 #$#H 3rd instar nymph
HL Adult

1 #4745 1st instar nymph
2 #&#5 H 2nd instar nymph
3§45 H 3rd instar nymph
EHL Adult

1 #4745 H 1st instar nymph
2 %45 H 2nd instar nymph
3§45 H 3rd instar nymph

10, 20, 30, 40, 50
4,8,12, 16, 20
3,6,9,12,15
2,4,6,8,10

15, 30, 45, 60, 75
10, 20, 30, 40, 50
6,12, 18, 24,30
4,8,12, 16, 20
20, 40, 60, 80, 120
20, 30, 40, 50, 60
8, 16, 24, 32, 40
6,12, 18, 24,30
25,50, 75, 100, 125
20, 35, 50, 65, 80
10, 20, 30, 40, 50
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8, 14, 20, 26, 32
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Table3 Theequation and parameters of the searching efficiency of Nephus (Bipunctatus)
koreanusto Planococcus vovae
i 35 - 5 ELiSLERR gLy N
i 25 Jr AR z*ﬂ%@#ﬁ: i 18 A o -
A EE A EE IAVELOR R R (18 F800%)
Search effect . . .
N. koreanus P. vovae stage or . P. vovae density (searching efficiency)
equations
stage or age age
2 ekt ! ﬂ%ﬁﬁ $=1.169/(1+0.020N) 10 (0.97), 20 (0.84), 30 (0.73), 40 (0.65), 50 (0.59)
2nd instar larva Ist instar nymph
2 ﬂﬁﬁﬁ $=1.103/(1+0.044N) 4 (0.94), 8 (0.82), 12 (0.72), 16 (0.65), 20 (0.59)
2nd instar nymph
3 ﬂﬁﬁﬁ $=1.167/(1+0.072N) 3(0.96), 6 (0.82), 9 (0.71), 12 (0.63), 15 (0.56)
3rd instar nymph
A Adult $=1.047/(1+0.075N) 2 (0.91), 4 (0.81), 6 (0.72), 8 (0.65), 10 (0.60)
3 ek ! ﬁ%ﬁﬁ S$=1.174/(1+0.013N) 15 (0.98), 30 (0.85), 45 (0.74), 60 (0.66), 75 (0.59)
3rd instar larva Ist instar nymph
2 ﬂé}.ﬁg $=1.185/(1+0.022N) 10 (0.97), 20 (0.82), 30 (0.71), 40 (0.63), 50 (0.56)
2nd instar nymph
3 W?\_EE $=1.155/(1+0.033N) 6 (0.96), 12 (0.83), 18 (0.73), 24 (0.65), 30 (0.58)
3rd instar nymph
J A Adult $=1.143/(1+0.056N) 4 (0.93), 8 (0.79), 12 (0.69), 16 (0.60), 20 (0.54)
4 A ! ﬁ%ﬁﬁ S$=1.199/(1+0.011N) 20 (0.98), 40 (0.83), 60 (0.72), 80 (0.64), 100 (0.57)
4th instar larva Ist instar nymph
2 ﬁ%ﬁﬁ 5=1.582/(1+0.031N) 20 (0.98), 30 (0.82), 40 (0.71), 50 (0.62), 60 (0.55)
2nd instar nymph
3 ﬁ%ﬁE 5=1.188/(1+0.029N) 8(0.96), 16 (0.81), 24 (0.70), 32 (0.62), 40 (0.55)
3rd instar nymph
AH Adult $=1.172/(1+0.038N) 6 (0.95), 12 (0.81), 18 (0.70), 24 (0.61), 30 (0.55)
L ! ﬂ%ﬁﬁ $=1.214/(1+0.009N) 25 (0.99), 50 (0.84), 75 (0.72), 100 (0.64), 125 (0.57)
Adult Ist instar nymph
2 ﬂﬁﬁﬁ $=1.250/(1+0.016N) 20 (0.95), 35 (0.80), 50 (0.70), 65 (0.61), 80 (0.55)
2nd instar nymph
3 ﬁ%ﬁﬁ 5=1.219/(1+0.025N) 10 (0.98), 20 (0.81), 30 (0.70), 40 (0.61), 50 (0.54)
3rd instar nymph
M Adult 5=1.247/(1+0.039N) 8(0.95), 14 (0.81), 20 (0.70), 16 (0.62), 32 (0.56)

HORS AN [7 H A 7 A A7l B AR R E I/ MU 1
W 2 WL 3 IR URIBR o A [R5
S B EEEAE T, 2 PR 4 dUH sk
S R AT R RCR B AR5 A H Skl fr A A
MEMCRRR (R 4), HERBEERHER,
O ME T i BE T 5, Y G B PR

N5 SR/, HAMHAYSE SR ok AR
AT SR PR R A SRR, AN [R]85 6 2
BRI R AR B SO R R B 2
X AT RE P R R AR R SO i R 7 AR 39
ff 2 B AUR T E R 2 R Y A B YRRy
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3 itig

WEEHE - DHEEWEY SR, SRR
FREEE AR 2l HAT B 250 ), o 3 i By v i
#5 BRI & A EA B2 X (Okuyama, 2012;
JAZERESE, 2020 ) 4B DI RE R L2 A B R Fh &
A AR R VTAR R BT 0 i — Rl T B

( Holling, 1965; Xue et al., 2009; Batool et al.,
2014; Wu et al., 2018; Shahpouri et al., 2019; #X
EANEE, 2019 ), AT LU A £ X AR 4 53
= A L TN G T DY E YK S OB Ny

Ui, X TR B MR i F RO R
AEEE L, FERER, KEA S5 80 THE
B X BRI s ( Be 224, 2021 ),
FEAE SO I B 2020 AE7E b 5 IX 5 & PR K
DIk, © Oy 3R F ™ AR R E A, B AN
A I i 5 - IR A A SOk W )
TEPERE, Xt Esom e ek, B
AEGRIEEFEEH, XA E 8O0 A Y Biia
BXEK,

ABIF 5 3 2k o] 5 i 2 i R A AR A
SUBYIYRE T I E , R IR R 2-4 i
7 LRI RS, X AN () HE 2SR 0 B A A R R i 1)
R IAE SN X4 S Holling I R &2, %5
Z %W Hippodamia variegata X} 1% 1k B B0
Chromaphis juglandicola ( FI55%, 2023 ), a4
SH Propylaea japonica ¥ #{#% AR &\ Diaphorina
citri ( RV ENEEE, 2020 ). BRI H Harmonia
axyridis X HHYF Myzus persicae ( F1E5, 2015 ),
S0 S X BR RBERF Panaphis juglandis( G
Hi S, 2021 ) SEHABBL A AP £ D R R
ZER—F

WA AL I R I A B R A A SO
Ui B (R 3G M O, HLAEAE )R B — o % i
Jo, P B ORI E e i
2-4 1% 2Jy AR RGO A ] SO A A R S0k i 2R3
AN TR BE A B AcRE , P B e R R A
Frdr 1-3 #8 HURN R R B R ) iR, RIS IR
d%r B 1.21, 1.25, 1.22 F1 1.25, H kSl
ER 1349, 78.1, 488, 32.0 k/d, X5k

BIH Scymnus (Neopullus) hoffmanni #ifi 34
E8F Rhopalosiphum nymphaeae 45, ( 4
44,2022 ), 58 H AT RRAE T s e i Bl
LS SR R T4, i B Sl R Re 4
T, PR A P it 25 1 B IR AS A S0k iy
B, N T A R . TR 1
4 i ff s o S 4y AL S T B A SR RE A, A0
RAFATRIIUER, seTo A, H 1 g hATah
RESIELSS , AASMVE SO W B RE B0k, BT
DIA SO ARXT 184 i D Re R b #1470 5%,
TN 2 W4l HOHFh o B i 25 - 5 S 40 3
I, REOS AL W 14 £ 6E ) 2 W g o

i fif 25 I = S X A LR 0K W ) A £ K
AE BE A5 Py W 1 15 O R oS BE T B R
Menochilus ~ sexmaculata X} & 8 K #@j L
Megalurothrips usitatus I %) A B RCR T
Fim Traikgih (WA, 2022), UEHIRELE
MR RE I 32 FRTAE W B BRI AL, F8 A AT
A A2 A AT SOMS W B L) 43 D6 1 EL AT 5 1 2
PR, XA EAEY AR SR, ARSRES TR EIE,
SEGNRAE BRI AL 98 3 20 R A HRE ), e
gy

il B e A v S W AT S RO
PR TN (T A4%K, 1980 ). AR,
BV 8 SO0 R ) R 2 IR AE
FERRAHE R (TR, 2021; HHERFSE,
2022; FE{TLMGAE, 2023 ), AHFSE K PG A AE V) %
FERRBE I, w25 R IR A AR S0k W A 1
TR, X 5 7S BE T B v A i
Thrips hawaiiensis 45 ¥, ( 2365, 2020) A9##
RN FARL, U B BEAS P B R R, R
FXAE Y H F T D, SRR AR

ARG R, YR HVE SO0 W25 B FA
B E—EWIEOLT , BEE 2 Bk 2
N, HH R 3R, Uit
S RO A1 R S0y W P A £ 2000 A AE P N o
A IR 2 it B 30N 2-4 % 4) Rl
JIC O AN /] B AR HUE SO W P A R S
W BB % 20, AR ENRE— RS
TR 3O I MR % H 25 RS Sy iy ) i 3R 2%
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S, X ASHEA B A R (a7
8%, 2023) LSO BRI ESEHIMISE Hyadaphis
bupleuri ( FHELTE, 2022 ) B9% & THL/EHSS
R—H

B T AR S TE S50 %8 25 T 58 L, PRIAS
FIE AR B b, Sz e R 7 FH [A) R T80 % 35 U By 3
AEJ) o A ARIREE I AFTEVE 2252 Mo s e 25 1B 50
AR FVESOR M R RE IR R, AR
JELRE . ARG R VU | A
BHENTES L LHAMHA RO THE (Li et al,
2007; Stathas et al., 2011; Rocca et al., 2017,
Islam et al., 2021; 4EWE T4, 2023 ), MLAh, w0k
L BB B RS E ARG A 2, T HRTE
B2 BWIRES SRAETT BRI D) 88 i i 25
BB B AR HVE SO W, 380 255 75 R
BRI B . AR ST, DA Rk B A AT
EEEYE

ARWEFERI AL B T e o B A
FVBE SO DIRE SO . 48 S0 5 T30,
28 R 3 Y ) i 2 e o SIS G A A T SOk W A R
SRAEYIPIRERE. T — R R B S | iz
SRR A, IFilad R, R
Aty 3 i 2 o = I X A A S0 W ) 1 K B
FEROR , ST — B R XA AT SOk W 10 ¢ (4 1)
B, AT HE Sl FH A] 1 27 4R 24 st .
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