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Abstract [Aim] This study aims to determine the control potential of Aphiletes aphidimyza against U. formosanum.
[Methods] The predatory behavior of A. aphidimyza towards U. formosanum was evaluated in a controlled laboratory
environment. Additionally, the control potential of A. aphidimyza against U. formosanum in afield setting was simulated using
a covered outdoor method. [Results] The predatory functional response of A. aphidimyza 3rd instar larvae against 1st-5th
instar U. formosanum was consistent with the Holling II model. The highest instantaneous attack rate («) and predatory ability
(alTy) were observed against 1st and 2nd instar U. formosanum were the highest, with values of 0.466 and 12.90, respectively.
Search effect decreased with increasing U. formosanum density. As the density of 3rd instar larvae A. aphidimyza increased,

there was an increase in the daily average intake of 1st to 5th instar U. formosanum. However, the predation rate gradually
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decreased with increasing 4. aphidimyza density. The intraspecies interference equations were: E;_,=0.304P *; £,=0.226P 5,

E4=0.177P % FE5=0.128P %%, With regards to predation preference selection, A. aphidimyza 3rd instar larvae had a

predation selection rate of 43% and 30% for 1st-2nd instar and 3rd instar U. formosanum, respectively. In the covered outdoor

experiment, the ideal control benefit-to-harm ratio of releasing 4. aphidimyza pupae for the control of U. formosanum was 1 : 10

and 1 : 15, with the optimal control effect period occurring on the 6th day following 4. aphidimyza release. [Conclusion] 4.

aphidimyza has good prevention and control potential against U. formosanum.

Key words Aphidoletes aphidimyza; Uroleucon formosanum; predatory functional; cage covering experiment; biological control
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Fig. 1 Predation number of 3rd instar larvae of Aphidoletes aphidimyza on 1st-2nd instar (A), 3rd instar
(B), 4th instar (C), and 5th instar (D) of Uroleucon formosanum
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Tablel Predatory response of Aphidoletes aphidimyza 3rd instar larvae to different instars of Uroleucon formosanum

P 25 9] S Ny 2 . 2 s, ap ) IS 4\ =) o =X
Instar Functional response Corre_la_tlon Att_ar_:klng Predat_l on i dling time _aX|mum prey
equation coefficient efficiency capacity daily consumed
1-2 # N4=0.466N,/(1+0.036N}) 0.958 7 0.466 12.90 0.036 12.2
1st-2nd instar
3 N;=0.280N,/(1+0.029N}) 0.9706 0.280 9.61 0.029 9.6
3rdinstar
4 N=0.216N,/(1+0.024N;) 0.9494 0.216 9.18 0.024 8.0
4thinstar
5 N4=0.188N,/(1+0.030N}) 0.956 9 0.188 6.33 0.030 6.8
5th instar

W HA R G kAR, Hodr, XF 1-2. 3. 4 F1 5%
WF R SE R H s Rl & 4l 12.20 9.6, 8.0
1 6.8 3k; iy 3 B4 dix) 1-2, 3, 4 M1 5
WA ey 12 i A5 MF 1) g o B0 3843531 0.466.,0.280,
0.216 #i1 0.188, Ab P54 Bt FH B[] 43531 247 0.036
0.029, 0.024 i1 0.030, JHEAREST ol Ty Bl HLl%

HHRBE RIS /N, DL 1-2 e, b 12.9,
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Fig. 2 Searching efficiency of Aphidoletes aphidimyza 3rd instar larvae tolst-2nd instar
(A), 3rd instar (B), 4th instar (C), and 5th instar (D) Uroleucon formosanum
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K2 RFEYNIRYENAFRRPRERETHNHRIEAER (E) ROMRESEE (1)

Table2 Predation rate (E) and the intensity of scrambling competition (1) of Aphidoletes aphidimyza 3rd instar

larvae to diffeerent instars of Uroleucon formosanum

E B R

o B

P2 . YA s R (]
i (Sm)  EEE R/ E‘fﬁf‘ii MR (B) a3 ra? *“ﬁlﬁf?f'fg: )
nster Density of Density of edetion E=NJ(N><P) ~ Self density W ¥ ©
A. aphidimyza  U. formosanum nurﬁber (ind./d) Predation ratio equation compeii tiogr]1
(ind./dish) (ind./dish) ' P
1-2 ¥ 1 20 6.2+0.89d 0.3100 E=0.304p 1% 0.000
1st-2nd instar 2 40 9.0+0.71d 0.1125 R?=0.957 6 0.549
3 60 144+ 167c 0.080 0 0.717
4 80 248+3.35b 0.0775 0.796
5 100 34.0+255a 0.068 0 0.842
3 1 20 46+055d 0.2300 E=0.226P 1% 0.000
3rd instar 2 40 6.8+0.84d 0.0850 R’=0.9733 0.551
3 60 11.6+2.07c 0.064 4 0.719
4 80 17.2+1.92b 0.0530 0.798
5 100 232+1.30a 0.046 4 0.844
4 1 20 3.6+0.55d 0.1800 E=0.177p % 0.000
4th instar 2 40 5.8+0.84d 0.0725 R?=0976 1 0.532
3 60 9.0+ 1.58¢c 0.050 0 0.699
4 80 14.8+1.30b 0.046 3 0.781
5 100 19.2+1.48a 0.038 4 0.828
5 1 20 2.6+0.55d 0.1300 E=0.128p*0%8 0.000
5thinstar 2 40 44+114cd 0.0550 R?=0.968 3 0.509
3 60 6.8+0.85¢ 0.0378 0.677
4 80 11.4+152b 0.035 6 0.759
5 100 158+ 1.48a 0.0316 0.809

R P ERER . BRERA A R/NG PR 2 LSD R TE P<0.05 KV R, LR,
Data are meantSE, and followed by different lowercase letters indicate significant difference at P<0.05 level by LSD test.
The same below.

*3 |UPEL 3RS RN AERRPRERE
EUHNHEREESE
Table3 Predation preference of Aphidoletes
aphidimyza 3rd instar larvae to different instars of
Uroleucon formosanum

H¥aE e PEFE
141 (3k/d) HER (%) FRE(Q)
Instar Predation Predatory Selection
number (ind./d) choiceratio (%) coefficient
1-2 #% 46+055a 43 17
1st-2nd instar
3 3.2+045b 30 12
3rd instar
4% 22+045¢c 21 0.8
4th instar
5 0.6+055d 6 0.2

5thinstar
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TR R . R RN R 2R 4 R (4
A 9H) , B gim b (K 3) .
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Kl 4 iR, TEEBPEsigBecs 3 K, A
A B H 171 5 R BT ) A 4 T o, e
FEN L 10811« 15 5 R R KA #4
o M 6 KIFhn, Frf AR B H SRy
R, HAziEl Ry 1:5, 1:10, 1: 15 %
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Fig. 3 Occurrence dynamics of Uroleucon formosanum
after released Aphidoletes aphidimyza in outdoor cage
experiment by different benefit-to-harm ratio
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Fig. 4 Control effect of Uroleucon formosanum by Aphidoletes aphidimyza under different benefit-to-harm ratio

A-F 73 53| 37 R S PO 5 (0 56 3-8 R4S 2 3 LU IR RIRICR o
A-F represent the control effects of the respective benefits-to-harm ratios on the 3rd-8th day after releasing
Aphidoletes aphidimyza pupa, respectively.
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