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Predatory functional response and predation preference of Oenopia
formosana for the nymphs of Asian citrus psyllid Diaphorina citri
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(School of Life Sciences, Gannan Normal University, National Navel Orange Engineering and
Technology Research Center, Ganzhou 341000, China)

Abstract [Aim] To investigate the potential of Oenopia formosana as a biological control for the Asian citrus psyllid
Diaphorina citri, and determine if they prefer D. citri to Lipaphis erysimi. [Methods] The predatory functional response,
search efficiency and preference of O. formosana for the 1st, 2nd, 3rd and 4th instar nymphs, and adult stages up to the 5th
instar nymph of D. citri, were studied under laboratory conditions. [Results] All stages of O. formosana preyed on the 5th
instar nymph of D. citri, and the functional response of all stages fitted the Holling Il model. The instant attack rates of O.
formosana 1st to 4th instar nymphs and adults towards D. citri were 0.279, 0.430, 0.689, 0.829 and 0.695, respectively,
Maximum daily predation rates were 29.155, 32.895, 46.512, 58.824 and 79.365 prey, respectively, and the predation capacity
was 8.148, 14.131, 32.048, 48.747 and 55.130, respectively, and the processing times were 0.034, 0.030, 0.022, 0.017 and
0.013 d, respectively. The search effort of all stages decreased with increasing density of D. citri, showing the most obvious
decline in the 4th instar. At low D. citri densities, 4th instar O. formosana had the highest search effort. When 5th instar
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nymphs of D. citri and adult L. erysimi were both present, adult O. formosana preferred to prey on D. citri. [Conclusion]  All

life-stages of O. formosana have the potential to control 5th instar D. citri nymphs, but 4th instar and adults are more likely to

be effective biological control agents for D. citri than 1st to 3rd instar nymphs.

Key words Oenopia formosana; Diaphorina citri; biological control; predatory function
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Tablel Daily predation capacity of Oenopia formosana to the 5th instar nymphs of
Diaphorina citri at different densities

114k 2 14k 314k 44 o Adult
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TR R AR R . FAT RS S AR A AN RN TRER R 28 Tukey I5KG 2257+ B (P<0.05),

Data in the table are mean+SE, and followed by the different lowercase letters in the same row indicate significant difference
by Tukey test (P<0.05).
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Fig. 1 Functional responses of the 1st instar larva (A), 2nd instar larva (B), 3rd instar larva (C), 4th instar
larva (D) and adult (E) of Oenopia formosana to the 5th instar nymphs of Diaphorina citri
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Table2 Functional responses of Oenopia formosana to the 5th instar nymphs of Diaphorina citri

B Abmmbi Ty TEEAREE e o
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. . . S Predation .
Stage of predator Functional response equation Attacking Handling time capacity The maximum
efficiency (d) predation (ind.)
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4 @%E N,=0.829Ny/(1+0.014Ny) 0.933 0.829 0.017 48.747 58.824 1.871
4th instar larva
iy‘ dﬁt Nz=0.695N/(1+0.009Ng) 0.985 0.695 0.013 55.130 79.365 0.518
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Table3 Predation preference of Oenopia formosana to Diaphorina citri and Lipaphis erysimi

M5 A E\ Diaphorina citri

% NUF Lipaphis erysimi

b WRE (/) peliERE (k)

SR (k)

polaaE (k) BYESEERRL

Treatment Densities (ind./dish) Arrested number (ind.) Densities (ind./dish) Arrested number (ind.) Food selectivity index

1 70 27.40+1.60 30 11.40+0.68 1.04

2 50 19.00+1.05 50 14.20+0.80 1.34

3 30 11.80+0.66 70 22.20+2.41 131
3 it 11 4 4 R
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