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The predatory functional response of Cybocephalus nipponicus Endri-dy-
Younga to Unagpis yanonensis under different cond itions

LiHongjun LuHaoqiang YaoTingshan Ran Chun Hu Junhua LeiHuie
( Citus Research Institite Chiese Acadeny ofA gricultural Sciences Chongqing 400712 China)

Abstract Cybocephalus npponicus Endibdy-Y ounga is an mportant predatory natural enemy of diasp+
dids such as Y anon scale Unagpis yanonensis (Kuwana). In order to better grasp and use heir preda
tory perfomance the authors studied the predatory functbnal response and search ng efficiency of C. nip-
ponicus to 1st nstar of male U. yanonensis at different tanperature relative hum dity lght ntensity and
illum nation tme n the lah D ifferent models were simulated respectwely w ith H olling-1I type equation
and new equatbns of Holling-IIl type The resulis ndicated that there w ere sign ificant d ifferences of pre-
dacious nunber under d ifferent conditions Themost favorable preying cond itions for the adultC. nipp ont-
ais was tem perature 25C, relatve hum tity 70% — 90%, and 12000 k lght ntensity, L: D= 14:1Q

Under these conditbns parameters of predatory functional response reached maxmum inchidng rate of
successful attack (a’), m axinal predac bus number (a), a’ /7', and optinal seek ng density (b). How-
ever the average handIng tine (7)) wasm nmum. At the same tmeH ollng-Il equation of functonal
response was N, = 1 002V /( 1+ Q 000IV ). The searching effciency decreased with the ncrease of
Y anon scale density under different conditbng the mathematical model was E=1 002/( 1+ 1 002 x
- 05 BV

0 000IN ). Hollng-IIl new equation wasN ,= 308 86e

nunbers and he optinal searching efficiency was 308 86 and 95 18 Y anon scales respectvely So it

. The theoretical maxinum predacious
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could be released to againstY anon scale n field accoding to the ratb of 1195 (nawural eneny! insect).
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Table I Pammeters of preying functional ofCybocephalus npponicus of Holling-lI modelunder d ifferent temperatures

’

(c) ()a T, a r /
. M axmal prey ng Average Rate of Correh ton a T, . . .
T'emperature Functnal reactive type
number handling tin e aiccessful a ttack coeffic ient
15 5215 0 0192 0 0799 0 9807 417 N,=0 0799 /( 1+ Q 0015V)
20 1567. 18 0 0006 0 9681 0 9999 1517. 22 N.,=0 968 /( 1+ Q 0006V )
25 17427. 15 0 0001 1 0020 0.9999° 17462 40 N,= 1 0020V /( 1+ Q 000WV)
30 9066. 22 0 0001 0 9676 Q 9990 8772 81 N,=0 9676V /( 1+ Q 000IV)
35 424,16 0 0024 0 9618 0. 9984 407. 96 N.=0 9618V /(1+ 0 0023V)
40 360. 11 0 0028 0 9503 0 9970 342 20 N,=0 9503V /( 1+ Q 0026V)
;“x 7 “kk P 2~ 4 Note Themeans“* ” are related beween functional re-

active type and preying dats “** ” highly related The sane br the Tablks2- 4

138 5 141 63 144 28
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Hl 15~ 40 C 1 0020 N.=Q 9549V /( 1+
, 25C 0. 0002V ) N,= 0. 9560V /( 1+ Q 000N ) N, =
25°C 0. 9962V /( 1+ Q 0002V ) N.= 1. 0020V /( 1+
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Tabl 2 Paraneters of preying functional ofCyboce halus nipponicus ofH olling-Il model under different ilbm nation tine

T i i ()T Rate of !
.lnatlon . ( )a . h ate o Correh ton d /T, ‘ . .
tine M axinalpreying A verage handling successful o Functional reactive type
. R coeffic ent
( Light dark) nunber tine attack
0: 24 5746 45 0 0001 0 9549 0 9991" 5487. 14 N.= 0 9549V /( 1+ Q 0002V)
4: 20 742 18 0 0013 0 9213 0 9836 683.75 N,=0 9213V /( 1+ Q 0012V)
8: 16 2282 05 0 0004 0 9992 0. 9994 228020 N.=0 9992V /( 1+ Q 0004V )
12012 155329 0 0006 1 0097 0 9930 1568 40 N,= L 0097V /( 1+ Q 0007V )
14: 10 17427. 15 0 0001 1 0020 0 9999° 17462 40 N,= 1 0020V /( 1+ Q 0001V)
16: 8 282 89 0 0035 0 9703 0 9958" 27448 N,=0 9703V /( 1+ Q 0034V)
20: 4 833, 48 0 0012 1 0067 0 9981 839.07 N.= 1 006V /( 1+ Q 0012V)
24: 0 362 25 0 0028 1 1554 0 9931 418 54 N,= 1 1554V /( 1+ 0. 0032V)
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Fig 1 The relationsh p between searching efficiency of Cybocephalus npp onicus
and Y anon scale density under different cond itbns
:ABCD (C) (%) (k) (h) Note A, B, C and D are different tanperature
(C), rehtve hun dity (% ), light ntensity ( k) and ilm nation tme ( h) respectively
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3 Holling-[1I
Table 3 Parmameters of preying functional ofCybocephalus npponicus of Holling-IIl m odelunder d ifferent temperatures

() ()a ()b r [
Tenperature M axm al prey ng number Optinal seeking density Cormrelation coefficient ’
15 19. 03 86 12 0 9383 N,= 19 03¢ % 12N
20 261. 45 89, 42 0 9796 N, =261 45¢ 2"
2 308 86 9. 18 0 9757 N, =308 86¢ ™"
30 288 27 92 88 0 9858~ N, = 288 276 2
35 188 17 75. 91 0 9865 N,= 188 17¢ 7"
40 179. 74 75. 75 a 9701" N,= 179 74¢ ™"
T0% s 284 26
70% ~ 90% 87 Holling-1II 292. 95 296. 39 308 86 N, =
N.= 186 64¢ " N, =308 86¢ """ 284 266 " N, =292 95¢ " N, = 206 39¢ "
N.= 218 69 s6 63N N.= 308 gee 8
233 NBIARRBIEET M LR 234 RE AR THMAELER
L:D=14:10
12000 k R
> , 14h
R 0 1333 6667 12000 k , ( 4
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Tablk 4 Paraneters of preying functional ofCyboce halus nipponicus ofH olling-IIl m odel under different ilim nation tme

LD - o
Ilkm nation tme a ) r N.= ac b
M axinal prey ng number Optm al seeking density ~ Correhton coefficent
(light dark)
0-24 284 26 93 34 09783 N, = 284 266 N
4: 20 232 32 88 55 0 9441 N .= 232 3268
8: 16 281 53 91. 29 09755 N.,=281 53¢ 7"
12: 12 283 91 92 71 0 9538** N, =283 918—92. 71N
14: 10 308 86 95. 18 09757 N .= 308 866 "
16: 8 159 98 69. 67 0 9826 N,= 159 98¢ * 7"
20-4 242 19 84. 82 0 9746 N, =242 196 %=
24: 0 191 46 68 41 0 9996 N.= 191 466 &N
3 . .
HollngII H ollng-III
) R 25°C
1 , 1742715, 308 86
[ 18] .
) 1 , HoTling-1I
703, 20~ 30°C o«
130 63~ 148 97 , 7, ,

H ollng 111

) ) B



496

36

, 15C
, 20C , 25C

[19- 21]

308 86

[ 22- B]

(R eferences)

[1] s , 1990,
19( 4): 15- 16

[2] Tem M Y. Two new species of Cybocephalidae ( Coleoptra)
fran northwestChina Entanobgh Snica 200Q 7(2): 127-
131

[3] Smih TR, Cave R D. The Cybocephalidae (Coleopiera) of
Am ercaNorh ofM exica Annals of he Enomological Soc ety
of America 2006 99(5): 776- 792

[4] Endkdy-Younga S Neue Ergebnisse bei der Beatbeitng der

—

paliatktischen und orientalischen Cybocephalden ( Coleoptera

Clavicomia). A ctaZoobgica A caden ne Scienciamam Hungart
cag 1971, 17(3): 243- 249

[5] YuGY. TanM Y. Noteson the genusCybocephalis Erichson
fran China ( Coleoptera Cybocephalidae). Entamobgn Sin+
ca 1993 2(1) 35- 38
[6] . (
). , 1996 21(1): 92- 94
[7] , , . -
. , 1984, 11( 1): 23- 28
[8] ) ; )
, 1997 6(2): 74- 178
[9] ) . .
, 1999 25(5): 11- 12
[10] ) ) ,
. , 2003, 30( 4): 383 388
[11] , . . ,
1989, 20( 1): 33- 35
[12] ) . .
, 2006 19(5): 893- 895
[ 13] NakanuraK. A model of the finctional reponse of a predator
to prey densiy nvolving the hunger effect Oecobgia 1974
16(4): 265- 278
[14] . Holling
11(2): 96- 100
[15] , . Holling-IIT
, 1988 7(1): 1- 3
[16] . -

, 1989

, 1983 20( 4): 187- 190
[17] )
I. . . 1986 2(1):

[18] , ) )
. , 2006 35(3): 24- 26
[19] , , .. N
, 2000 9

(1):73-179

[20] VanLeeuwen E, Jansen VA A, Bright PW. H ov popukton
dynanm ics shape the functional reponse in a one-predator-two-
prey systan. Ecobgy 2007, 88(6): 1571- 1581

[21] Sep lveda F, Carilb R. Functonal reponse of the predatory
m ie Chileseivs ammpost (A carma Phywseidae) on densities
of i prey, Panonychus uini (Acarina Tetranychidae). Re
vista de Biobg a Trop ca] 2008 56( 3): 1255- 1260

[22] , .

, 2004 30(4): 72- 73
[23] . ¢ )
, 2004 33(4): 17- 18



