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Functional response of Pangia sababensisto Bemisia tabaci
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Abstract [Aim] To assess the potential of using Pangia sababensis as a biological control for Bemisia tabaci.
[Methods] The number of eggs, 1st-4th instar nymphs and adults of B. tabaci consumed by adult P. sababensis were
recorded under laboratory conditions. The functional response, search efficiency, and density-dependent interference, were
also calculated. [Results] The functional response of adult P. sababensis to B. tabaci eggs, 1st-4th instar nymphs and
pseudopupae, conformed to the Holling I type. This suggests that adult P. sababensis are effective predators of B. tabaci.
Our results indicate that P. sababensis has a high predatory capacity for different developmental stages of B. tabaci, and that
predation rates increase with prey density. However, the increase in predation rate declined at higher prey densities. Adult
P. sababensis were most efficient searching for eggs and least efficient searching for 4th instar nymphs. Processing time was
the shortest for eggs and longest for pupae. Furthermore, search efficiency increased with temperature within the range of

15-30 °C. [Conclusion] P sababensis is an efficient predator of B. tabaci and has the potential to be an effective biological
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control for this pest. Temperature, however, has a significant effect on its predatory efficiency. In addition, at a given prey

density, the predation rate and search efficiency of P. sababensis declined with increasing conspecific density. These results

provide a scientific basis for utilizing P. sababensis as abiological control for B. tabaci.

Key words Pangia sababensis; Bemisia tabaci; predatory ability; functional response; temperature; predation quantity
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Tablel Predation amount of adult Pangia sababensis on different developmental stages of Bemisia tabaci

2 7

el 4 7 L

Eggs 1st instar nymphs 2nd instar nymphs 3rd instar nymphs 4th instar nymphs Pseudopupae

b 1WA
fHiEsE (3k/d)
Predation 201.04+12.16 a 147.75:9.88 b

amount (ind./d)

51.25+4.13 c

20.75£2.16 d 14.45£1.54d 9.85+0.56d

TP s bR, B E AR T RN BE 2R (P<0.05, AR EER ). £ 2 [,

Data in the table are mean+SE, and followed by the different letters indicate significant difference (P<0.05, Duncan’s

multiple range test). The same below.
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Table2 Predation amount of different instar stages larvae of Pangia sababensis on Bemisia tabaci eggs

3rd instar larvae

3 k4l i 4 4

4thinstar larvae

LAY

One generation

1 ¥4 2 {4l
1st instar larvae 2nd insar larvae
g (kL)
Predation amount 45,40+3.87 d 114.20+4.03 d
(grains)

304.80+18.85 ¢ 820.20+48.95b 1 284.60+38.07 a
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Holling [ £ 75 FE#EATHL & 20 A, SRSy . O
N,=1.078 2NT/(1+0.001 9N); 1 ## H . N=
0.906 3NT/(1+0.003 6N) ; 2 #4545 HL : N.=1.012 ONT/
(1+0.0138N) ; 3 ¥ # H . N=0.804 ONT/(1+
0.023 9N); 4 #5#7 H : No=0.745 3NT/(1+0.031 7N);
£ . N,=0.927 4NT/(1+0.047 1N).
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Table3 Functional response parameters of adult

Pangia sababensisto different developmental
stages of Bemisia tabaci

piiif7e T
BRI AL JHR
A Hi®a WHE T, R2 E (% )
Bemisia tabaci  Attack Handling Predat_li)n
at ti capacity
rae Ame threshold
(ind.)
59 Eggs 1.0782 0.0018 0.9903 556
! ﬁ%EE 0.9063 0.0040 09852 250
1st instar nymphs
ool 10120 00136 09912 74
2nd instar nymphs
3 ﬁé’\.ﬁﬂ 0.8040 0.0297 0.9997 34
3rd instar nymphs
4 95745 i

. 0.7453 0.0425 0.9994 24
4th instar nymphs

{iif Pseudopupae 0.9274 0.0508 0.9694 20

Wt A SRR 2 9 T, YD EL DT A 0
OB AL 2% B BO by mUA il i R B
T, A AR R 5 8 T 1 e
ik, (&1, K 2),

350 ¢ P Eges
~ | = WA 1st instar nymphs
E 300 7 4 oa#= 1 2nd insar nymphs
A 3 200+

~—

ﬂﬂmﬂg 150
ﬁ’é-& 100 -
50+

0

moun

Preda

1
100 200 300 400 500 600 700 80
% E (k) Prey density (ind.)

E1 EMIIAIMEABRXESE .
1#F0 2 W H A Th e X
Fig. 1 Functional responses of adult Pangia sababensis
to the eggs, 1st and 2nd instar nymphs
of Bemisia tabaci
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Fig. 2 Functional responses of adult Pangia

sababensisto the 3rd and 4th instar nymphs
and pseudopupae of Bemisia tabaci
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25 °C: N,=0.937 7NT/(1+0.001 4N); 30 °C: Nz=
1.046 ANTI/(1+0.000 8N); 35 °C: N,=1.045 2NT/
(1+0.000 7N).
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Table4 Functional response parameters of Pangia
sababensis to Bemisia tabaci eggs at different

temperatures
Mg R
HE (C) Wit ALEIT (30)
et 2
Tempzerature & Handhling Predation
(C)  Attackrate  yime capacity
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15 05878 0.0088 0.9991 114
20 0.6347 00024 0.9882 417
25 0.9377 0.0015 09953 667
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35 1.0452 0.0008 0.9976 1252
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Fig. 3 Effectsof temperature on the attack rate of
Pangia sababensis
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Fig. 4 Effectsof temperature on the handling time of
Pangia sababensis
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Fig. 5 Effectsof temperature on the functional
response of Pangia sababensis
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Fig. 6 Influence of density on predation of
Pangia sababensis
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