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Searching behaviour of Coccinella septempunctata and four varieties
of Leis axyridis adults on tea aphid honeydew and analysis of hon-

eydew component

HAN Bao-Yu''?, CHEN Zong-Mao'  (1.Tea Institute of Chinese Academy of Agricultural Sciences,
Hangzhou 310008 ,China;2. Tea Department of Anhui Agricultural University,Hefei 230036 ,China)

Abstract: The bioassay of ladybeetles was carried out on the petri dishes,on which the honeydew of tea
aphid was distributed. The ladybeetles were released at the centers of the dishes one by one. Results
showed that 2 types of honeydew,i. e. honeydew naturally secreted by tea aphids and honeydew concen-
trated after secreting,strongly attracted Coccinella septempunctata and 4 varieties of Leis axyridis. The
searching and staying time prolonged significantly (<C0. 01) ,with the increasing of the honeydew concen-
tration. Honeydew could induce a switchover of the searching behaviour from area-dispersed type to area-
concentrated type. The slowest searching speeds and the largest bending angles appeared at 0~5 seconds
after being released,in which ladybeetles spun within a little area. Coccinella septempunctata and Leis
axyridis(Pallas)var. spectabilis were most sensitive among the tested ladybeetles,both searching and stay-
ing time were the longest. A chemical analysis on honeydew of Toxoptera aurantii by HPLC showed there
were 13 kinds of amino acides and 7 kinds of sugars contained ,including sucrose and thea.
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Table 1 Difference on searching and stapping time of 5 kinds of ladybeetles on honeydew of tea aphids in various
amounts

() Tea aphid number (heads)

Species CK 200 100 600 800 Difference
L. axyridis a ab a a a L .
(Pallas)ab. 7.3441.50 45.24415.88 53.69-425.00 104.90-53.59 107. 30+ 35. 58 5;2‘5:286
bimaculata c b b a a
L. a ab a a a
axyridis(Pallas) 7.1541.45 41.24£8.50 52.97£16.5 90.93+50.33 101.55%48.15 T A0
ab. conspicua < b b a a
L. a a a a a o
axyridis(Pallas) 6.84-1.36 51.8131.42 62.84£23.15 115.74£59.51 122.58446.30 T 5108
var. spectabilis c b b a a
L. a b a a a )
axyridis(Pallas) 6.7441.84 34.99-12.75 50.39-25.59 88.00+44.22 101. 40 34. 84 I‘;ii%fs
var. novemdecimpun- ’
d c c b a
ctata
Coccinella a a a a a o
septempunctata 6.8041.32 52.01-20.55 60.23-4-20. 32 124.89450. 50 126. 77-55. 88 f;?}:ﬁfs
c b b a a
Difference
Amone <becices F=2.5 F=3.8" F=0.52 F=0.98 F=1.94
g spectes <F=3.6 >F=3.6 _ <F=36 <F=3.6 <=3.6
S 155 % % (p=<<0.01); Duncan’s s 0. 05
(p<<0.05), s . Time unit is

*

second. Replicate times is 15. * * means difference level is 0. 01. Duncan’s test is used,and difference level is 0. 05. Let-
ters above numerals stands for defference among numerals in same column,and letters blow numerals for difference a-

mong numerals in same row.

2 5 400 800
Table 2 Lengths and angles of searching track of 5 kinds of ladybeetles on the honeydew secreted by 400 and 800 tea
aphids
400 800
Honeydew secreted from 400 tea aphids Honeydew secreted from 800 tea aphids
. Length(mm) Angle (°) Length(mm) Angle ()
Species
a b c 1 2 a b c 1 /2
Total Total Total Total
® 38.1+ 56.5+ 63.04+ 157.6+ 112.5+ 107.5+ 220.04 25.04 32.04 34.74+ 89.7+ 55.54+ 52.7+ 1082+
5.0 20.3 10.3  20.5 50. 2 33.7 51.9 9.0 18.7 15.8 41.2  30.2  40.0  49.4
@ 38.14 50.04 52.0% 140.1% 105.5+ 91.5+ 197.0% 32.4% 43.8% 42.9+ 118.9% 82.5+ 78.0% 160.5+
2.3 26.5 21.3  42.1 48.2 54.9 83.7 11.6  20.8 23.9 40.9 32.8 33.2 43.5
® 34.8+ 36.5+ 39.34+ 110.6+ 56.0+ 40.04 106.3+ 25.64 30.14 36.3+ 97.0+ 59.4+ 40.6+ 100.0+
5.10 16.8 13.1  24.1 22.6 25.3 37.8 9.0 4.0 13.1  25.2  23.9 20.3 31.9
@ 32.0+ 35.54 42.5+ 116.0+ 72.54+ 65.5+ 144.0+ 30.04+ 37.04 29.4+ 96.4+ 68.5+ 59.5+ 128.0+
10.6  25.3 14.5 17.2 30.1 41.9 60. 9 15.0  12.4  10.4  35.9 21.6  20.1 40.2
6 35,04 51.3% 53.6% 139.9x 121.0x 98.5+ 219.5% 25.0x 35.5% 37.0x 97.5%x 96.4% 94.8% 191.24
9.8 14.3 16.3  34.9 10. 3 21.3 36.8 10.5 9.3 8.6 12.9  15.6  17.7  36.3
oY

L. axyridis

=
&

(D L.axyridis(Pallas) ab. bimaculata @) L. axyridis(Pallas) ab. conspicua @) L. axyridis(Pallas)var. spectabilis

(Pallas)var. novemdecimpunctata Coccinella septempunctata
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Table 3 Average searching speed and angle of 5 kinds of ladybeetles on honeydew secreted by 400 and 800 tea aphids

Species

(

Average speed (mm/s)

Average angle(°/s)

s)

Stapping time

400

800

400

Honeydew from Honeydew from Honeydew from

400 tea aphids

800 tea aphids

400 tea aphids

800

Honeydew from
800 tea aphids

L. axyrides(Pallas) 0~10 3.840.5 3.5+0.9
ab. bimaculata 10~20 5.742.0 2.74+1.9 11.345.5 5.542.0
20~30 6.3+£1.0 2.8+1.6 10.84+3.4 5.3%2.1
L. axyridis(Pallas) 0~10 3.840.2 3.2+1.2
ab. conspicua 10~20 5.042.6 4.442.1 10. 644.8 8.3+2.2
20~30 5.2+2.8 4.3+1.4 9.2+6.5 7.841.3
L. axyridis(Pallas) 0~10 3.5+0.5 3.64+0.9
var. spectabilis 10~20 3.7£1.7 2.54+1.4 5.64+3.3 5.9+1.4
20~30 3.941.3 3.64+1.3 +1.5 4.140.
L. axyridis(Pallas) 0~10 3.2+1.1 3.04+1.5
var. novemdecimpunctata 10~20 3.6£1.5 3.74+2.2 7.2+3 6.9+1.6
20~30 4.941.4 2.94+1.7 7.34+3.0 6.04+2.7
Coccinella 0~10 3.54+1.0 2.5+1.1
septempunctata 10~20 5.14+2.4 2.64+0.9 9.942.0 9.5 0
20~30 5.44£2.6 3.7£0.9 12.1£3.2 9.64k2.7
2.2 5 N
80pl  160pl 400 800 24h o 2 )
s s o
s sy a<<lb<<c( 4), 3
5s s 5s N C 4. 5, “2.0E2K o
s <15mm .
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Table 4 Lengths and angles of track of 5 kinds of ladybeetles on 2 types of volumes of concentrated honeydew

5.7 10.4
©21.34 38.14+ 41.3
6.6 10.3 10.

19.3 17.0 22.0 35.2 7.8 10. 6 10. 4 14.5 23.1 15.1  24.4
94.4+ 56.3%+ 103.8% 160.0+ 18.3+ 31.04+ 38.6+ 87.9+ 63.8+ 124.4+188. 1+
10. 2 10. 0 34.2 29.3 9.6 17.4 15.8 15.6 17.1 24.6  21.8

80pl 160p1
Length(mm) Angle (°) Length(mm) Angle(®)
Species a b ¢ /1 2 a b ¢ /1 2
Total Total Total Total
@ 15,84 33.8+ 53.14+102.63+ 65.63+ 97.5+ 163.1+ 16.7+ 30.6+ 40.0+ 92.8+ 69.34+ 102.8+171.7+
7.0 14.3 16.5 +£22.4 21.4 21.5 24.7 8.9 18.3 15.0 28.9 16.4 18.0  24.3
@ 21.34 28.3+ 47.3+ 96.6+ 56.74+ 98.9+ 155.6+ 19.4+ 28.8+ 42.5+ 90.6+ 62.54+ 118.9+181.5+
4.3 6.0 15.7 10.7 18.0 26. 4 41. 6 7.8 7.9 21.9 15.9 24.9 35.9 36. 1
P 10.6+ 16.9+ 31.44 57.44+ 60.0+ 85.7+ 144.3+ 12.6% 16.8+ 23.0% 52.44 55.04 101.34156.3+
4.2 8.4 15.3 17.4 15.2 27.8 35.0 3.9 10.9 15.5 16. 4 25.8 22.3 22.1
12.0+ 25.0+ 26.9+ 62.9+ 48.84+ 102.5+ 151.3%+ 17.3+ 21.6+ 26.14+ 58.84+ 71.3+ 100.0+171.3+
10.3
+
5
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Table 5 Average searching speeds and angles of 5 kinds of ladybeetles on 2 types of volumes of concentrated honeydew
(mm/s) ©/s)
(s) A 1
Species Stapping tiime Average speed verage ang’e
80ul 160p1 80pl 160p
L. axyridis(Pallas) 0~5 3.24+1.4 4.442.7
ab. bimaculata 5~10 6.8£2.9 61. £2.7 13.1£5.1 13.844.5
10~15 10.6+3.3 8.04+2.6 19.545.3 20.6+4.6
L. axyridis(Pallas) 0~5 4.340.9 3.9+1.6
ab. conspicua 5~10 5.6+£1.2 5.8+1.6 11.3+5.8 12.5+4.0
10~15 9.54+4.3 8.54+2.4 19.8438.3 23.84+10.2
L. axyridis(Pallas) 0~5 21.0+1.0 2.540.8
var. spectabilis 5~10 3.441.3 3.141.2 12.0+£5.0 11.1+4.0
10~15 6.34+3.1 4.64+2.2 17.14+6.6 23.8+2.4
L. axyridis(Pallas) 0~5 2.4£1.1 3.5+2.5
var. novemdecimpunctata 5~10 5.042.8 4.34+2.3 9.84+3.4 14.443.8
10~15 5.44+1.8 5.24+2.1 20.5+3.0 21.042.7
Coccinella 0~5 4.541.2 4.041.3
septempunctata 5~10 6.6+2.1 6.0+2.1 11.3+£5.0 12.8+3.4
10~15 9.04+2.7 8.74+2.0 20.8+7.2 24.9+5.7
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6 HPLC
Table 6 HPLC analysis of tea aphid honeydew components

Amino acid Sugar
(ng) % 1 (ng) % 1
Kind Content Amount secreted Kind Content Amount secreted
by 1 aphid in by 1 aphid in
24h(ng) 24h(ng)
1 asp  2247.62 24.34 18.73 1 trisaccharide 67.65 32.53 0.11
2 thr 2428. 39 26. 30 20. 24 2 sucrose 68. 94 33.15 0.11
3 ser 853. 21 9.24 7.11 3 glucose 19. 96 9. 60 0.03
4 thea 1652.84 17.90 13.77 4 fructose 43.70  21.01 0.07
5 glu 1305. 45 14.14 10. 88 5 mannose 7.72 3.71 0. 01
6 gly 139.03 1.51 1.16 6 1
unknown component 1
7 ala 155.23 1.68 1. 29 7 2
unknown component 2
8 val 211.29 2.29 1.76
9 met 4.97 0. 05 0. 04
10 ile 120. 74 1. 31 1.01
11 leu 38.17 0.41 0. 32
12 tyr 38.33 0.42 0. 32
13 phe 38. 20 0.41 0. 32
Total 9233.47 100.00 76.94 Total 207.97 100. 00 0. 35
* v 1.3” The“content”in this table is the direct determined values from
volumes in “Material and Method 1. 3”.
1993 ! Aleurocanthus spiniferus
12 , 6 : “ 7
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