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The effects of learning experiences of Anastatus japonicus on its host selection
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CHI Guo-Liang XU Tao WANG Jian-Wu "
Institute of Tropical and Subtropical Ecology South China Agricultural University Guangzhou 510642 China
Acta Ecologica Sinica 2007 27 4 1524 ~ 1529.

Abstract Anastatus japonicus Ashmead is an efficient egg parasitoid against Tessaratoma papillosa Drury  a major
litchi Litchi chinensis pest in Southern China. However the practical biocontrol efficacy of A. japonicus mass produced
using middle host Antheraea pernyi eggs is low in field. It is known that parasitoids response to a host can be affected by the
experience on host cues gained during and immediately after emergence from the host. Does the experience in middle host
affect the host selection process of A. japonicus If so how long does it last It is unknown whether experiences trained on
natural host cues will improve the responses of a parasitoid raised by middle host to its natural host. In this study first of
all we investigated the memory persistence of mated and unmated A. japonicus for information from middle host eggs

Antheraea pernyi eggs at different times after eclosion. Secondly we compared the selectivity of trained and untrained A.
Japonicus on natural host Tessaratoma papillosa eggs and middle host Antheraea pernyi eggs at different times post-
emergence. Finally we evaluated the searching efficiency of A. japonicus after learning experiences in processing T. papillosa
egg. The results showed that the time and the amount of inspecting host eggs of mated A. japonicus were increased

significantly after A. japonicus had emerged from the middle host eggs 96h later. We observed that the time for searching host
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eggs for unmated A. japonicus was also delayed remarkably therefore the memory of A. japonicus for information from A.
pernyi eggs began to weaken distinctly after 96 h. On the other hand the number of first-selectivity for T. papillosa eggs and
the amount of poking 7. papillosa eggs for trained and untrained A. japonicus were increased obviously at 96 h after
emergence. Interestingly the number of first-selectivity for T. papillosa eggs and the amount of inspecting and poking T.
papillosa eggs for trained A. japonicus were more than those of untrained A. japonicus at different times post-emergence. The
results showed that trained A. japonicus has higher attraction to T. papillosa eggs compared to untrained A. japonicus and

the interfering information from middle host A. pernyt decreased gradually.

Key Words learning experiences Anastatus japonicus host selection
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Table 1  Selection of mated A. japonicus to A. pernyi egg in the different period of time after eclosion

Time h Time of searching host s Time of testing host s Number of testing host grain

24 9.56 +2.44e 71.49 +1.32cd 1.57 +0.15b

36 11.63 +1.57e 83.16 1. 16¢ 1.33 +0.18b

48 12.73 £0.96de 96.42 £1.74b 1.5 +0.25b

60 13.84 £3.35de 68.87 +2.68de 1.03 £0.03b

72 7.01 £0.46e 58.57 +1.18e 1 +0b

84 20.68 +2.54cd 73.16 £6.24cd 1.27 +0.18b

96 26.46 +3.75¢ 143.73 +10.63a 3.43 £0.55a
108 35.13 +2.51b — 1.77 £0.22b
120 53.05 +4.89%a — 1.5+0.10b

+ DMRT «=0.05 The data in the table was mean =+ std.

error table entries followed by the same lower-case letters in each column were not significantly different DMRT « =0.05 the same below

96h
2 96h
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Table 2  Selection of unmated A. japonicus to A. pernyi egg in the different period of time after eclosion
Time h Time of searching host s Time of testing host s Number of testing host grain
24 8.35+1.03d 55.91 £2.50¢ 1.6 £0.12cd
36 11.04 £0.72d 77.92 +4.30bc 1.53 £0.33cd
48 13.99 +0.21cd 63.79 £5.05¢ 1 +0d
60 20.88 +6.52bc 59.57 £8.52¢ 1.27 +0.35d
72 26.64 +0.76b 74.15 £9.92bc 1 £0d
84 28.04 +0.49b 91.73 +1.26ab 2.2 £0.53bc
96 47.09 £1.30a 114.20 +13.47a 2.67 £0.06ab
108 53.25+1.18a 105.51 +4.83ab 3.07 £0.13a
120 — — —
3
Table 3  Selection of non-trained A. japonicus to host eggs in the different period of time
1
Number of first selection grain Number of testing host egg grain Number of stabbing host egg grain
Time h
T. papillosa egg A. pernyi egg T. papillosa egg A. pernyi egg T. papillosa egg A. pernyi egg
24 4+0.58b 6 +0.58a 34.33 £3.48a 49.33 +3.71a 0.67 £0.33¢ 2 +0.58b
48 3 +0.58b 7 +0.58a 36.67 £5.6la 47.33 £5.46a 2 £0.58bc 6.33 £0.88a
72 4.33 +0.33b 5.67 £0.33a 36.33 £6.94a 34.33 +4.41ab 3.67 £0.33b 5+0.58a
96 7.33 £0.33a 2.67 £0.33b 57 +12.66a 28 +4.16b 8 +1.53a 2.33 +0.88b
1 48h
48h
4
4
Table 4  Selection of trained A. japonicus to host eggs in the different period of time
1
Number of first selection grain Number of testing host egg grain Number of stabbing host egg grain
Time h
T. papillosa egg A. pernyi egg T. papillosa egg A. pernyi egg T. papillosa egg A. pernyi egg
24 6.33 £0.67hc 3.67 £0.67ab 38 +10.69b 41.33 +7.26a 2.33 +1.20b 0 +0c
48 6 +£0.58¢ 4 +0.58a 53.67 +2.91ab 32£9.07a 2.33 +0.88b 3.33+0.33a
72 8 £0.58ab 2 £0.58bc 53.33 £6.69ab 36.67 +7.75a 4 +0.58b 2 £0.58b
96 8.33 +£0.33a 1.67 £0.33c 67.67 +1.86a 33.33 +9.84a 8.33 +0.88a 1 +0bc
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Table 5 Selection of trained and non-trained A. japonicus to T. papillosa eggs in the different period of time
1
Number of first selection grain Number of testing host egg grain Number of stabbing host egg grain
Time
h Trained Non-trained Trained Non-trained Trained Non-trained
A. japonicus A. japonicus A. japonicus A. japonicus A. japonicus A. japonicus
24 6.33 +0.67bc 4 +0.58b 38 +10.69b 34.33 +3.48a 2.33 +1.20b 0.67 £0.33¢
48 6 +0.58¢ 3 +0.58b 53.67 +2.91ab 36.67 £5.61a 2.33 +0.88b 2 +0.58bc
72 8 £0.58ab 4.33 £0.33b 53.33 £6.69ab 36.33 +6.94a 4 +0.58b 3.67 £0.33b
96 8.33 +£0.33a 7.33 +£0.33a 67.67 +1.86a 57 +12.66a 8.33 +0.88a 8 +1.53a
6
Table 6 Selection of trained and non-trained A. japonicus to A. pernyi eggs in the different period of time
1
Number of first selection grain Number of testing host egg grain Number of stabbing host egg grain
Time
h Trained Non-trained Trained Non-trained Trained Non-trained
A. japonicus A. japonicus A. japonicus A. japonicus A. japonicus A. japonicus
24 3.67 +0.67ab 6 +0.58a 41.33 +7.26a 49.33 +3.71a 0 +0c 2 +0.58b
48 4 +0.58a 7 +0.58a 32 +£9.07a 47.33 +5.46a 3.33 +0.33a 6.33 +0.88a
72 2 +0.58bc 5.67 £0.33a 36.67 £7.75a 34.33 +4.41ab 2 +0.58b 5+0.58a
96 1.67 £0.33¢ 2.67 £0.33hb 33.33 +9.84a 28 +4.16b 1 +0bc 2.33 +0.88b
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Fig. 1  The effects of learning experiences on A. japonicus’s behavior
1985 Corbet

and efficiency in the process of searching T. papillosa eggs

DMRT « =

0.05 The same letters above the bars show no significant difference in

the same treatment combination DMRT « =0.05
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