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The Bunge Prickly- Ash Tree Damaged by a Mealybug , Phenacoccus azaleae
Attracting the Ladybug, Harmonia axyridis

Xie Yingping Xue Jiaoliang Tang Xiaoyan Zhao Shilin
( Qollege of Life Science and Technology , Shanxi Univessity — Taiyuan030006)

Abstract : Phenacoccus azaleae belonged to the family of Pseudcoccidae in Coccoidea. It is a new destructive pest in the
Bunge Prickly- Ash forest, Zanthoxylum bungeanus in northern China . The host plant which was damaged attracting the natural
enemy a ladybug, Harmonia axyridis was studied in Taihang Mountain Area of Shanxi Province during 1999 —2001. The results
showed as follow: The percentage of the numbers of the ladybug attracted to the damaged fresh twigs and leaves can reach
57.0 % . Correspondingly , the percentage was 20.0 % to the undamaged ones . The rates of the ladybug which were attracted to
the extractive solution from the damaged twigs and leaves were 37.0 % . However the rates of the check test only was 10.3 % .
The test results came to the conclusion that the volatiles of the host plant can be so greatly changed by the induction of the mealy-
bug feeding that the attraction of the twigs and leaves was increased to the ladybug. And this kind of the volatiles could be ex-
tracted by hot water. Further more , the inductive activity released by the damaged host plant could persist for about two months
after the mealybug stopped feeding . The inductive activities increased with the content of the damaged twigs and leaves in test .
Through GG/ MS analysis , it is found that some long chain ester compounds distinctly increased in damaged host tree . Some 15
kinds of the compounds are same between undamaged and damaged trees . However the contents are much higher in damaged host
tree . Other new compounds are synthesized in the damaged host tree . Theses compounds might play the role to attract the natural
ene mies .
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Tab.1 The percentage of H.axyridis attracted by the fresh twigs and leaves of the host plant %
Color forms of H. axyridis
Odors Treatment H, H, Hs H, Hs Mean
Od- 11 1 60 60 60 50 60 57.0
2 60 70 50 60 50
3 50 60 50 60 60
4 60 60 60 50 50
5 60 70 60 60 50
6 50 60 60 50 50
Mean 56.7 63.3 56.7 55.0 53.3
Od- 12 1 50 70 60 60 50 56.0
2 50 60 60 50 50
3 50 60 60 60 60
4 60 60 50 50 50
5 60 60 60 60 50
6 50 60 60 50 50
Mean 53.3 61.7 58.3 55.0 51.7
Od- 13 1 20 20 20 10 10 20.0
2 30 20 20 20 20
3 10 30 20 20 10
4 20 30 10 30 20
5 30 20 30 20 20
6 10 30 20 10 20
Mean 20.0 25.0 20.0 18.3 16.7
® Ood- 11: The damaged twigs and the mealybug still on; Od - 12 : The damaged twigs and the mealybug re moved
off; Od- 13: The undamaged twigs . H; : Octadecade- punctata form ,H, : H. axyrdis var. novemdecint
punctata ,H; : H. axyridis var. conspicua ,H, : H. axyridis var . spectabilis ,Hs : Yellow dark form . The same be-
low .
9 ®
Tab.2 The percentage of Harmomnia axyridis attracted by the extractions of fresh twigs and leaves of the host plant %
Color forms of H. axyridis
Odors Treat ment H, H, H; H, Hs Nean
Od- 21 1 30 40 40 30 40 37.0
2 40 50 30 40 30
3 40 50 40 40 40
4 30 40 40 30 30
5 40 40 40 30 40
6 30 50 30 30 30
Mean 35.0 45.0 36.7 33.3 35.0
Od- 22 1 40 50 30 30 30 36.3
2 30 40 40 30 40
3 30 40 40 40 40
4 40 40 40 30 30
5 30 40 40 30 30
6 40 50 40 30 30
Mean 35.0 43.3 38.3 31.7 33.3
Od- 23 1 0 20 20 10 10 10.3
2 10 10 20 20 10
3 20 10 0 0 10
4 10 10 10 10 0
5 10 20 10 10 10
6 10 10 10 0 10
Mean 10.0 13.3 11.7 8.3 8.3
@ od- 21: Extractions from the damaged twigs and the mealybug still on; Od- 22 : Extractions from the dam-

aged twigs and the mealybug removed off ; Od - 23 : Extractions from the undamaged twigs .
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Fig. 1 The effect of the damaged twig’ s weight
’ to the taxis of the ladybug, H. axyridis
5 3 o
, Tab. 3 The change of the inductivity of the damaged twigs
2.4 to H. axyridis %
' Color forms of H. axyridis
3 )3 Date H, H, H; H, Hs
5 04 - 20 53.33 61.67 58.33 55.00 51.67
2 05-13 48.33 55.00 50.00 48.33 46.67
’ ’ ’ 06 - 14 45.00 53.33 43.33 41.67 40. 00
4 . 4 5 07 - 02 40.00 48.33 41.67 40.00 38.33
@ The values are the
6 percentage of the ladybug number which moved to the damaged twigs in test .
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Tab.4 Comparison of the compounds in the twigs and leaves of Z. bungeanus between damaged and undamaged by P. azaleae

Relative content/ %

Peak retention Molecular Compound
. . M, formula
time/ min Undamaged Damaged
7.10 154 CoHj3 O Eucalyptol 6.05 2.59
3- -1- a,a,4 - -

. C, H o . .

I1.88 196 12t O, 3 - cyclohexene - 1 - methanol ,a ,a ,4 - trimethyl - ,acetate 0.33 2.00
2.6 - o1 3,7- .
. C, H ’ > .
12.27 196 12 H0 O, 2,6 - octadien- 1 - ol ,3,7 - dimethyl - ,acetate 2.35
4. - 411,11- -8- -[IR - (IR* 4Z9S* )]-
12.94 204 G H. 1
? 0 15724 Bicyeldf 7,2 ,0 Jundec - 4 - ene ;4,11 ,11 - trimethyl - 8 - methylene - [1R- (1R* 4Z9S* )] 0-83 57
16 S1- -5 - 8- -[S- (E.B) ]-
13.73 204 G H. ’ ’ y 1.56 2.45
15721 6- Cyclodecodiene 1 - methyl - 5 - methylene - 8 - (1 - methylethyl) - ,[S- (E,E) ]-
14.73 222 Ci5sHy O . R 13.79
15721 6,10 - dodecatrien- 3 - ol ,3,7,11 - trimethyl - ,(Z) - (S) - ( +) "

. C; H .
17.72 264 17 Has Oy 2,6,10 - dodecatrien- 1 - ol ,3,7,11 - trimethyl - ,acetate ,[| E,E] - 186
. G4 H;NO, BT . .
22-84 29 14T A Furd 2,3 - b]quinoline ,4 ,7,8 - trimethoxy - 0-89 135
23.83 506 Gy Hyy . 0.32 1.64

n - hexatriacontane
( )

. Hi; O . .

24.09 390 Coa Hss Oy 1,2 - benzenedicarboxylic acid ,diisooctylester 0-80 351
11 -

. H . .
2509 478 Goa oo Tetracosane ,11 - decyl - 0-31 1.3l
25. 4 H. 1. .

5.37 39 Cys Hsg n - octacesane 56 6.75
25. 2 H 2.71
359 38 Cos Hso O Tetracosanoic acid , 7
26.54 408 Cyo Heo 0.85 2.39
n - nonacosane
26.80 408 Cy Heo 2.74 12.06
n - nonacosane
. H. .
27.02 410 Gy Hs4 O Hexacosanoic acid , methylester 3.39
28.01 618 Cy4 Hop 0. 40 1.66
n - tetratetracontane

28.34 408 Cyo Hep 5.11 19.46
n- nonacosane

29.29 618 Cyq Hop 0.81 2.21
n - tetratetracontane

.42 4 H, 1.2 .42
30 36 Cor Hes n - hentriacontane 7 6

. Cs H .
32.70 276 15 Has Oy Benzoic acid ,undecylester 3.02

. H .
3764 334 s Hex O Decanoic acid,l ,2,3 - pro- Panetriylester 291

o -« 7 s s . In the undamaged column, the e mpty site means that the relative content is
so little that could not be picked out .
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