27 9 Vol. 27 No.9
2007 9 ACTA ECOLOGICA SINICA Sep. 2007

Toxoptera aurantii Boyer

310008
21°C 85 % RH 3500 Ix 12 L:12 D 1 1h 45
32.4d+5.84d 325.6 +35.8
41.98 pl +£6.14 pl 45.34 mg£8.76 mg 1 ~4 Logistic 1~2
22.0d+0.0d 176.31 +22.38 30.38 pwl+ 5.32 pl 5~8h 2
~5h 1h 45 13 ~21°C 85 % RH 3500 Ix 12 L:12 D
9
4
1000-0933 2007 09-3637-07 Q143 (968 A

Rhythm of honeydew excretion by the tea aphid and its attraction to various

natural enemies
HAN Bao-Yu ZHOU Cheng-Song

Key Laboratory of Tea Chemical Engineering of Ministry of Agriculture Tea Research Institute of Chinese Academy of Agricultural Sciences Hangzhou
310008 China
Acta Ecologica Sinica 2007 27 9 3637 ~ 3643.

Abstract The rhythm of honeydew excretion by the tea aphid ~ Toxoptera aurantii Boyer  and its attraction to following
nine species  or subspecies of beneficial insects Aphidius sp.  Chrysopa sinica Tjeder Chrysopa septempunctata
Wesmael  Sphaerophoria menthastri 1. Coccinella septempunctata 1.  Leis axyridis  Pallas  ab. bimaculata
Hemmelmann L. axyridis Pallas ab. conspicua Faldermaenn L. axyridis Pallas var. spectabilis Faldermaenn and
L. axyridis Pallas var. novemdecimpunctata Faldermaenn were investigated. Forty-five wingless virginoparae nymphs
reproduced by the same wingless virginogenia adult within 1 h were introduced onto tea seedlings with one aphid per

seedling. The honeydews excreted from different instars of nymphs and adults were collected under 21°C 85% RH 3500
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lux and 12 L:12 D photoperiod. It took 32.4 d +5.8 d for the tested tea aphids to complete the development of their nymph
and adult stages during which 325.6 +35.8 droplets ca. 41.98 pl £6.14 pl and 45.34 mg +8.76 mg of honeydews
were secreted. During 1st and 4th instars there was a logistic regression relationship between the amount of honeydews
excreted and the time days . The honeydew secretion during the first two instars was less than that from the later instars.
Adult aphids survived for 22.0 d £0.0 d and excreted 176.31 +£22.38 droplets ca. 30.38 pl £5.32 pl  of honeydews
in a rate of 1 drop per ca. 30 —50 min for 5 —8 h and with a pause for 2 —5 h before next secretion series. A batch of
forty-five virginoparae female adults reproduced by the same virginoparae female adult within 1 h  were introduced onto the
tea seedlings one aphid/seedling under 13 —21°C 85% RH 3500 Ix and 12 L:12 D photoperiod. Temperature showed
a significant effect on the amounts of honeydews excreted within the range of 13 —21°C. Honeydews excreted by the aphids
significantly increased searching time of the tested nine species of natural enemies in a positive dose-response fashion. The
searching times of Aphidius sp. and S. menthastri were the longest and the shortest respectively among all the nine
species while the searching time of L. axyridis Pallas var. spectabilis was the longest among the four varieties of L.

axyridis. Tea aphid honeydew is considered as an important contact kairomone for the tested natural enemies.
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9 Toxoptera aurantii  Boyer 3639
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Table 1 Number and volume of honeydew droplets secreted by each instar nymph and adult
pl mg
Instar Duration d Droplet number Honeydew volume Honeydew quality
I lsrinstar 2.0 9.64 +1.21 0.73 £0.06
2 2nd instar 2.0 34.60 £4.20 1.39+£0.32
3 3rd instar 3.0 50.43 +6.02 3.71 £0.40
4 4th instar 3.0 54.69 £6.48 5.76 £0.86
Adult 22.0 176.31 +22.38 30.38 £5.32
Nymph 8¢ adult stages 32.4 325.60 +35.8 41.98 +6.14 45.34 £8.76
1~4 Y X Logistic Y = 2.09658/ 1 4 ¢ ®012-0-3814%
R> = 0. 9655 P <0.0001 Y X Logistic Y = 17. 54626/ 1 +
g 002 109 R?*=0.8912 P<0.001 1 1
1~2 3~4
2.2
1 30 ~50 min 1 5~8h 2~5h
17 ~21.5 35~36.5 57 ~61 2
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Fig. 1 Droplet number and volume of honeydew secreted by nymph aphids of 1st ~4 th instar
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Fig. 2 Secreting and stopping of honeydew by a virginoparae adult aphid
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Fig. 3 Effect of temperature on number and volume of honeydew droplet
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Fig. 4 Comparision among searching and retention time spent by every species subspecies of natural enemies on CK 100 wl and 200 pl
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columns in each figure show the difference reach significant level of P < 0.01. 1 Chrysopa sinica 2 Aphidius sp.

4 Leis axyridis Pallas ab. bimaculata 5 L. axyridis Pallas ab. conspicua 6 L. axyridis Pallas var. spectabilis 7 L. axyridis Pallas
var. novemdecimpunctata 8 Chrysopa septempunctata 9  Sphaerophoria menthastri the same below
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Fig. 5 Difference in searching and retention time of nine species of natural enemies searching on CK 100 pl and 200 pl concentrated honeydes
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P <0.01

On each of figures different little letters on columns show the difference reach the level of P <0.05 and different capitals show the difference reach the

level of P <0.01
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