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Influences of interspecific competition between ladybeetle Serangium japonicum
and parasitoid Encarsia formosa on predation of tobacco whitefly Bemisia tabaci
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Yangling 712100, Shaanxi Province, China)

Abstract: In order to study the effects of interspecific competition between the ladybeetle Serangium ja-
ponicum and the parasitoid Encarsia formosa on the predation/parasitization of tobacco whitefly Bemis-
ia tabaci Q biotype 3rd—4th instar nymphs, the predation functional responses of S. japonicum and E.
formosa were investigated respectively and simultaneously in the laboratory. The results showed that
the predation/parasitization functional responses of S. japonicum and E. formosa could be fitted by Hol-
ling II model. When the two natural enemies coexisted, the daily maximum predation number of S. ja-
ponicum was 222.2, which was significantly higher than that of 91.7 of the ladybird alone; the average
handling time was 0.005, which was significantly lower than that of 0.011 of the ladybird alone; the in-
stantaneous attack rate was 0.955, which was not significantly different from the 1.055 of the ladybird
alone. The daily maximum parasitization number of E. formosa was 24.4, which was significantly higher

than that of 18.5 of the parasitoid alone; the instantaneous attack rate and the average handling time
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were 0.066 and 0.041, which were significantly lower than those of 0.522 and 0.054 of the parasitoid

alone respectively; the daily maximum host-feeding number of E. formosa was 7.2, which was signifi-

cantly higher than that of 4.3 of the parasitoid alone; the instantaneous attack rate and the average han-

dling time were 0.101 and 0.139, respectively, which were significantly lower than those of 0.986 and

0.231 of the parasitoid alone. The results indicated that the combined release of S. japonicum and E. for-

mosa may give rise to a synergistic effect, and improve control efficiency against B. tabaci.

Key words: Serangium japonicum; Encarsia formosa; Bemisia tabaci; interspecific competition; preda-

tion functional response; biological control
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Fig. 1 Daily average predation number of Serangium japanicum adults and fourth instar larvae
on Bemisia tabaci under different prey densities

L: H AT 0 g ORI B 1~2 885 R a5 10 F AR T e il O L 3~4 8 Ul £ a5 T H AR ]
FBIHL 4 1 20y O AR B0 1~2 ey RO R i 5 TV HARTT A B 4 0 40 BN Ry B 3~4 I8 457 IR A 05 . T: Number of 1st-
2nd instar nymphs of B. tabaci preyed by S. japanicum adults; 11: number of 3rd—4th instar nymphs of B. tabaci preyed by S. japani-
cum adults; III: number of 1st-2nd instar nymphs of B. fabaci preyed by S. japanicum 4th instar larvae; IV : number of 3rd—4th in-

star nymphs of B. tabaci preyed by S. japanicum 4th instar larvae.
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Table 1 Functional response of Serangium japanicum adult and fourth instar to Bemisia tabaci

L N RS X
H Z"‘”ME R L Holling I1 5] # J5 BRI AL B E] 7, )
Serangium .. . . . . Instantaneous L R
. i Bemisia tabaci Holling II disc equation Handling time
Japanicum attack rate
A Adult 1~2 #4745 H 1st-2nd instar nymph ~ N,=0.962N/(1+0.002N) 0.962 0.002 0.961
3~4 #%47 H 3rd-4th instar nymph ~ N,=1.055N/(1+0.012N) 1.055 0.011 0.976
A4l 1~2 #4745 H 1st-2nd instar nymph ~ N,=1.002N/(1+0.001N) 1.002 0.001 0.992
4th instar larva 3444 i1 3rd-4th instar nymph  N,=1.021N/(1+0.004N) 1.021 0.004 0.973

N.: Wi &R N: 5% . N.: Predation number; N: density of prey.
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Fig. 2 Daily average parasitization and host-feeding number of Encarsia formosa on 3rd—4th instar nymphs

of Bemisia tabaci under different prey densities
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Table 2 Functional response of Encarsia formosa on 3rd—4th instar nymphs to Bemisia tabaci

[OLuRN Holling T1 [ £ /5 BRI o KEFRE A 7, R
Encarsia formosa Holling II disc equation Instantaneous attack rate Handling time
27| Parasitization N.=0.522N/(1+0.028N) 0.522 0.054 0.991
B Host-feeding N,=0.986N/(1+0.228N) 0.986 0.231 0.995

N.: Wi &R N: W% . N.: Predation number; N: density of prey.
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F1I H Holling [5] #% 75 F2 47 Dy g 5 W i 48 i 65 o
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90.955, 5 H M AFERT 25 R AN B 2 (=-1.762, df=
8,P=0.116) ; F-FJ AL B[] 24 0.005 , 1 (T H Rl
TEAERH /AL FRISHE] (=-6.536,df=8 , P<0.001)
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Fig. 3 Daily average predation number of Serangium japanicum (A) and parasitization and host-feeding number of Encarsia

formosa (B) on 3rd-4th instar nymphs of Bemisia tabaci by natural enemy combination under different prey densities
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2R 0.066 , 5 KT FL R AE £ B ) Ik ) T8 2R
(=-35.916,df=8,P<0.001) ; 7511 Kk EL i i 45 HU it
(-2 A B 1R] 54 0,041, S B (KT H A A7 AR Y
-2 b BRI ] (/=—5.526, df=8 , P<0.001) . i1 /[N

XY B A R e K iy 7.2 3% E S T
HAAFAERT LR & (=6.274, df=8, P<0.001 ) ; B
TR T o 0 U A R (B e %6 0,101, 1 IR
T B E A I Y 1B ) 2 R (=-26.025, df=8,
P<0.001) ; R AR mU oy 0 HLEsF 174 - 127 &b 3L s ]
h0.139, S 2 I T I B A7 A B 1 349 Ach 38 A ]
(=-10.994,df=8,P<0.001)(%3).

R3 REAES BT B 2T 5 T o000 EF /)N X 4 453 R 3~4 835 B A Th B I L

Table 3 Functional response of Serangium japanicum and Encarsia formosa to 3rd-4th instar nymphs

of Bemisia tabaci under natural enemy combination

PN

Natural enemy

Holling 11 [53 #5 7 F¢
Holling II disc equation

e T

Instantaneous attack rate

Ab BRI ] T, I

Handling time

H A TI 15038 Serangium japanicum N,=0.955N/(1+0.004N) 0.955 0.005 0.992
T /)N IR Host-feeding N~0.101N/(1+0.014N) 0.101 0.139 0.982
Encarsia formosa ?7: Parasitization N.=0.066N/(1+0.003N) 0.066 0.041 0.998

N.: B EIEWEG N: 5% 8 . N.: Predation number; N: density of prey.



1294 N7/ A SR 454

3 it

RO M 28 AR AV R A 2 TR 7 B
PR RSN, H AT T R F g 1 1 sh 8 1Al
(Holling, 1959) . AW Fx 45 R0, H A ] 181 H
X H A AR mUA A R e i A T g DR
MWD X —2E R 5IR P55 (2004) HE —3 . [FRE A
g, H AR T A BN R 4 07 4 s R e A e
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