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Functional and numerical responses of Mallada besalis feeding on Corcyra

cephalonica eggs
LI Shuiquan'?, HUANG Shoushan', HAN Shichou® ", LI Zhigang”, YE Jingwen’, XU Yingjie'

1 Department of Entomology, College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China

2 Guangdong Entomological Institute, Guangzhou 510260, China

Abstract: The functional and numerical responses of an important predator Mallada besalis Walker feeding on Corcyra
cephalonica eggs were respectively carried out in laboratory. The results showed that the functional response conformed to
Holling Type II equation. In a certain range, the predation of M. besalis larvae increased with an increase of the prey’s
density then tended to be a steady value. it was also related to whether there was water supply, When water was supported ,
the theoretical predation of the 3rd instar larvae was largest, it was 3205. 1 C. cephalonica eggs per day. The results of
numerical response research showed that the growth, development and reproduction of M. besalis larvae were significantly
influenced by C. cephalonica egg's density. The developmental rate, female fecundity, hatching rate, female ratio of M.
besalis larvae, and adult longevity increased with an increase of C. cephalonica egg’ density, then tended to be steady. The
C. cephalonica egg's density threshold for larvae survival, larvae pupation, adult emergence, offsping eggs hatching and
population maintenance were respectively 5, 10, 20, 30 and 50 eggs per day. In the research of natural enemy large-scale
breeding and control potential against pest, numerical response emphasized on the dependence of predators on prey density
and the prey density thresholds would cause predator population to decline. This would provide theoretical basis for fodder
allotment , cost control and enhanced the predator’s capability of controlling pest when alternative host was added in field. It

would be concluded from the above results that M. besalis has potential value to be considered as a biological control agent.
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And we discussed the importance and emphasis of functional and numerical responses in the natural utilization.

Key Words: Mallada besalis; functional response; numerical response

BB R R FERE AN 5 3 AN FEA N A ¢, B X 37 3 (80089 ) 2 B W T BE Je b S5 (B3 32) 28
AR R (s FAEH ) AR R T BUERY , VAR & (s A& ) X as s ek i s
X3 NN HRE TR EEL B 4R AR K/ INA SR E R O =, R R R R IR SR A B R
AT,

DI RE BB A A — I B3 FE LA S T] P X 205 5 ) AN ) 46 A 5 B P e 4 B2 A0 0 it 1) 284 s BU(E IR N 2 A
Yy B B AR B A AR R OR T AR SET AR AR e R R AR R, R T R A R
Ak = IR | AT 20 R B A S N, DU B #b s A8 4, AR R R B A e, k%
HAFEAE FHAEN

WO B JE T ot 2 AR R A R A E A R R, B e, gty ek, Ha iR e
H I (Pseudococcidae ) (ML ( Aleyrodidae ) | B 1 ( Fulgoridae ) %) HU K 3k D A5 | 458 51 % 1 3% 513 4F A& B0 Y
MAZVEFE M-I Ry B (Aleurodicus dispersus ) ELA ARIT I Bl 1A R 5 Bl HL 7F 52 56 28 4] 55 B 8 AN B K ik o
R LA NP T Ry A KR b R 5%, 77 D R TEORIE ST 2 B WA O T REAS K 5501 2 A= Wi
HENABRHERR,

EI NS ELM T e Rg IR RS RS RS SR A Y cE AR AR RN
TSR R A DI RE RN O HGE Y BUE RN E AR TR, BUE R B Sl B — B Y
B BRI SN, — RS B b B A K R T A A AR S A AR R R R,
T, FHRAEME T R & E P REID ] A I S BB S N, 2 R SO R 37 e e me 01 5 R 7 X r
WAARRIFSE B II R, AR SCRIFS T 8 F R 8 o A ik B9 1) D 3 s o S BB SO, 5 T B AN [R) A8 40 % X6 i F R iy
T EIIRE SR R B T RS Ay B R S Ak R DR R 45 AR A 5 RN TR AR A
F SR 1R FE R AR AR
1 MMBEFZE
1.1 fhda

B RLG SR F R A SCETTURE A B IR N (IREE T=(25+1) C AHXRE RH=(75+5) % b
M L:D=16:8) HIKMk Corcyra cephalonica YRZEZEFF 5 ARG T 5250, KM HIKARE R 57, JHL O 1] 57 2 30 By
A AMT RS 30min, RRIEHARAG .

1.2 Wk
1.2.1 YjRESY

B BRI 9 4l B R VR 24 h B9 2 3 IR A RS AR FRIL( D =9 cm) 1, IS INE R IR B A&, Yk
A PR WA KA P I S-S Aok AR K PR AL (B R U B RE S TR BROK IS B0 R BR R ), JF S Atk
TEOL T B RS I RE I T HR A | $R ALK A A B IR AERE K B ARG SR LR itk SEW s BEAC H an 6 1,
1 ighR 10 AHAE 2 3 g4l 5 AR, fHl(25+1) C MHERE 7=24 h,24 h J5 T8O /R 5P
RIEL, IC BT Na (5,

1.2.2 HER N

HUREAL 24 h NP RS 1 84 HUE T B SR TR A AR LR R A 35 SR ML D=9 em) X HE
7 AR 435 S H RSB KRR 5,10,20,30,50,80, 120 i, BESALER 10 AN L A H S R
TS Al B i AR R BRI S ], B P S AN AR 25 DK gk B i) M AR T R Ry R 5 K T LR
FrFR ML MERERCXT , 10 s A P OR aE JR b I MR IR S (2541) °C ,RH =(70+5) % ,L:D=16:8,
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Table 1 Density setting of Corcyra cephalonica eggs as the food for Mallada besalis in functional response
155 FEAIK Support water ARHAEIK No support water
Prey density( grain) 1% 2 3% 1 1% 2 % 3 %
First instar Second instar Third instar First instar Second instar Third instar

AbEE 1 Treatment 1 10 50 250 10 30 300
AbEE 2 Treatment 2 15 70 350 15 70 400
AbFR 3 Treatment 3 20 90 450 20 110 500
AbFR 4 Treatment 4 25 110 550 25 150 600
AbEE 5 Treatment 5 30 150 650 30 200 700

1.3 Kb
1.3.1 IhRER N

e Holling I TR TFE Na =

~

aTNo o 1T 11 1. 1.
7:71_’_ _ I/‘ _ 7"RE i 7F‘KE
U+axMxN®’%%ﬁNG ST Ne N, AR o DA,

MR HAAEAL , FH] SAS9. 2 Kdla b B AR G g R A B0 D B A S A, A9 BRS¢ R 88, NITRAG S HL o FI
Th A, P Na i E 5 No AREYIRE T o & A5 E R GRE 0 1d) 5o 9 BEEIECE 35 Th Sy Ak B A
Yyistra]

1.3.2 BUE
EEG A, T Excel BREONBUE RN BURHFIT5T
2 HRENH

2.1 DIRBR N

HR4E Holling IT [ 28 7 R 400 A 45 2] ) 2 3 B0 4 HOXE K i O ) il 2 D R S iy i R S e B 2, 45
R B RS 1 E 3 IS4 R T RE S N A R S IR B R A A AR A, R (E Y AE 0.95 DL,
IR K,

22 WA IE LT D BRI I AR a, >a,>a, 51 WA USSP AL BB R Th SRk, ARl R A5
M4 AR & Na,, 7TUVE 2.3 84 R K H & EAR K, VB KA R A 5 A B0 i 45 1 2L
FH (AR ZE 3 AL 1) 75 o ) e 1L 25 4 Ot R

R2 EDERLRIKENERIERESE R EHF&EE

Table 2 Functional response parameters and mathematical models of Mallada besalis larvae to pray Corcyra cephalonica eggs

IS Ng. *
Y amax
P AL 4 A s "
Support Stages of BLALL Ty R LI RSy 36 Mammum -
water or Mallada Simulation equations Model checking dally. amount a
Not besalis of pl.‘ey
larvae (grain)
1 # 1.3382 x No F=419.43
. Na = ) . : .
A Yes 1st instar T2 x0037Ne % po0.0003 2.1 0.03117 13382
2 & 0.8316 x No F=309.79
Na =
2nd instar “ T 170.8316 x 0.00128N0 0004 P=0.0004 7819 0.00128 0.8316
3% 1. 0034 x No F=91.51
Na = . . . .
3rd instar ¢ 110034 x 0.00031N0 00683 P=0.0024 32051 0.00031 10034
" 1 # 1.4415 x No F=61.34
Na =
No Ist instar C T 14415 x 0.03678Ne 00 poo. o043 272 0.03678 14415
2 ¥4 0.8670 x No F=95.08
Na = . . . .
2nd instar “ = 150.8670 x 0.00089N, 0009 P=0.0023 11186 0.00089 0. 8670
3 % 1.3994 x No F=60.33
Na =
3rd instar ¢ T 41,3994 x0.00119N %% poo.00ae 837.5  0.00119 1.3994
Na,,, * =1/Th
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H T B R0 Ay O i P AR DAy f P B ) s 7 8 3 R e B A e B 1 S B, 488 TR I AL A 55
PO R, AP 1— &1 3 o L e 2y el R R MR B9 PO 4703 £ D) B8 S 1oz 2 3 1, i) el e 4 SR AT R 1 0
W A 0 Y T TSI, S0 e B N B — i BRRE S, JFCAl A s P A i AR M, BRI

HCE 25 A A RS E (U AR K IO FRE BN

1.6
1.4 +
S 12
=
2
ﬂlﬂ = 1.0 -
8,
?é = 08 [
W E
= é’ 0.6 |
S 04 —— Rk
2 .
= — Bk
02
0 I I I |
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log (R4 5 1)
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BEl1 EIDERS 1 8840 RIS K 0 A R Th 88 I KL th 2%
Fig.1 Fitting curve of functional response of Mallada besalis 1st

instar lavae to Corcyra cephalonica (Stainton) eggs

2.2 AN

o at AN [V A 0 80 SR A T 1) 8 D e e 1) % 8 1
FEMEE IR E R SR 3,

e 3 AT H ORIk B 1) %% 315 T o) B F e 1) A
KABEG W, YRS ERE NS b/d i,
WL ETWATE 3 WA SETS, N AEALIN, B 2 W DI AN IE R
FEK S TR % B8 10 Ki/d B, BB 58 4l dL i &
H,RENs i HoA A0, H. 3 W IR IE % IR K 55 )
B REBEE N 20 Hi/d B, AR BE R R AR R Bl L, E
B YA A e e N BB B SR R R BOE D 30 KL/ d
B, 7 PR B R R )R AL, (E = B AR A, R ASE
WAk, B ED R A AR OR RE HE L2 A5 %% B 15 ¥ 50 .80,
120 i d B, AS [ (R0 40 % Aol 2 0 B B E o AR R

=il

—— Rk
—— $ifok

log(Hfi fr i)
The amount of pray log(Na)
[\S]
(=}

0 1 2 3 4 5 6
log(F#% %)
Pray density log(No)

2 EIMEM 2 f4) BT K EN A B Th Ak I R i 4k
Fig.2 Fitting curve of functional response of Mallada besalis 2nd

instar lavae to Corcyra cephalonica (Stainton) eggs
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Fig.3 Fitting curve of functional response of Mallada besalis 3rd

instar lavae to Corcyra cephalonica (Stainton) eggs
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Table 3 Growth and reproduction Parameters of Mallada besalis at different Corcyra cephalonica eggs’ densities

AL B Treatment 1 2 3 4 5 6 7 8
T (Ki) N, * (Grain) 5 10 20 30 50 80 120 Ck
S HATI/d 1 #% 1st instar 4.5 4.2 4.1 4.5 4.2 3.2 3.1 3.2
Duration of 2 ¥ 2nd instar 7.7 5.1 3.6 3.1 3.2 3.1 3.0 3.1
Mallada besalis 3 4% 3rd instar — 18.3 6.9 5.5 4.1 3.0 3.0 3.7
Ui Pupa — — 12.0 12.1 11.5 10.7 10.3 10.2
A A Adult — — 33.0 32.0 31.6 35.0 35.8 37.9
7] Duration/d 12.2 27.7 59.5 57.3 54.6 55.0 55.3 58.1
WEVETT 23 e Female ratio/ % — — 0.00%  50.00%  60.00%  40.00%  50.00% 50.00%
Q -4 # fir Female average period/d — — — 47.0 36.3 46.0 43.7 41.5
& ¥ fir Male average Period/d — — 33.0 17.0 24.5 27.7 28.0 34.3
S (R /S
E; gﬂli(nfj nﬁm ( Number/ Head) — — — 20.0 299.7 307.5 331.0 333.5
FRENAFILT Hatching ratio/ % — — — 0.00%  71.42%  73.72%  72.04% 72.4%

Toth %5 Glen, Wratten &5 — 281 1) A= 25 T AF 2 76 $0(E [ B AF 58 77 T A T A 20 8% 77, Crauley 5
Boddington MERISHFFEEE SN , S B Al MO T s BE M AR A R VB0, AT T — RAIWESE, $E i
T IE 2 P SO AN TG B SN, BB ASA  T AR Boddington AR SORE R SN 43k 1B BE RN T
J3E R R BE SN, T 25 JBE S 7 BV — 5 R ) PN 4 8 ) 9l 1 ek A 00 8 ) 4 DR 8, e i e T A
T 5 T0 % B IO A T — 5 I T) A A A S A 00 28 ) 5 DR 28 A A T8 KLU A2 A 5 70 %85 B2 S 1 98
E— 7 I V) P9 £ 28 0 A A 3 T P 344 A I T 22 B R B 347 Solomon™! TRA B IR I
B3k 3 Al 8T 2 AT B OV, kB RS BT S FE B S N, AR R S, AR S v v 3 0 ) 7 B
i P H IEA  ROE L T A  DT %) 2% 88 S SR T T B SO TR AN [ A g B 23 T ) 7 O i A R B T 4
15 0L T EFE AN R B B

LI RE FL AV B S BT ST B ARV R 4535 B8 7, [A] It 2 R OIS A ) 3 i AL 25 1 IS K
TEA BB B, A BERFLA R RE A8 1K B« — B A2 7 RUROCR | 3 1V B AR 35 70 27 K
FIVRFRF LA A7 R /KO- 10 P[] 07 T o ) 08 1 0 2 S IR, 8 P e e 4 R A R, L) 1 B
ST AR 2 B 200 R PRSI | i 25 b sE R AU T CORMRON ) | AR B B B AR REAN 22T
IR, H B B8 B AR 2 22 /D 2o R s B R A A R & 7 A s Wi 5 T T O T I 8 ) B £ 2 Nk ) B, ey
B A RS TR — P05, MBI SR ARDEAS T QR e o F i 4y U &, i o ) P A K o
REZHH ), BRI R AR T E A AR ARAT O, (A5 i H R SO Y o i TR IR SR AN RE R . R B 3
B R OR RN R R UL 1R R AR S S WS N BYEAE AT N TARPRHA T

ARSCPEBUE ORI FEAF Y 5 Al SE AT Sy B 3 5 0 [ [R)RE  Ah SER AR A T R 2 4R I 2 25 1K
Wit o P UL BB BN RO RE SN [ AR5 G B TAIFSE X6 T A FH (] 1oy FH S A ] 5 01 B 2% 38 S
Bt B I B b E RN B S W R T i ERIEY DS | R B
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