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PREFACE

The scale insects belong to Coccoidea of Hemipetera in Insecta, and
7355 species in 25 families was recorded in the world. The majority of them
are considered as pests in agricultural crops, forests, fruit trees and ornamen-
tal plants, except Ericerus pela and Laccifer lacca as beneficial resource in-
sects for their useful wax secretions. Scale insects are some of the most unu-
sual insects known, they possess various wax-secreting glands in the integu-
ment through which mass wax substances were secreted and formed wax cover-
ing or wax test on the surface of body. The scale insects concealed themselves
in the wax covering and were protected so well that it is difficult to control
them by chemical pesticides. Therefore, it is of great significance to investi-
gate the fine structure of the wax glands and the waxy secretions as well as the
wax-secreting mechanism not only for correct classification but also for deeply
understanding their characteristics in biology, physiology, phylogeny and evo-
lution and integrated control of the scale insects. Unfortunately, only 66 spe-
cies in 18 families were studied on their wax secretion in the world and 18
species in 2 families in China.

In general, many insecticides were usually used to control the scale in-
sects but the effect was not satisfying, due to the hinder of the waxes. Contra-
rily, insecticides brought in the environment pollution and the natural enemies
death. So the biological control by applying some parasitoids and predators of
the scale insects was a favourable choice. However, there are two main con-
straints factors in biological control. The first is the population establishment
of the natural enemies usually later in the forest or orchard where the scale in-

sects have infested for a long time. The second is the population fluctuation of
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the natural enemies in the field environment.

Recent years, it was discovered that some exogenous materials such as
Jasmonic acid (JA) was able to induce plants changing their volatile composi-
tions so that natural enemies were attracted and recruited. However, few scale
insects were involved in these studies on semiochemicals existing in the tritro-
phic levels of the scale insects-host plants-natural enemies. Therefore, it is
significant to do some research in this field to develop biology control of scale
insects.

In this study, we investigated in the two aspects on the control of the
scale insects. Firstly, 11 species of 5 families were studied on their wax-se-
creting glands in integument and the wax secretions including their biodiversi-
ty, fine- and ultra-structure, development process and function by using mi-
croscopy, standard histological examination and scanning electron microsco-
py-

Secondly, the induced effect of the host plant persimmon trees, Diospy-
ros kaki L. was studied based on both the infestation of Japanese wax scale,
Ceroplastes japonicus Green ( Hemiptera: Coccidae) , a pest and the treatment
of methyl jasmonate (MeJA), an exogenous signal material, to investigate
whether Chilocorus kuwanae Silvestri ( Coleoptera: Coccinellidae) , a predator
of the wax scale response and aggregate to the induced persimmon trees and
the relationship with the volatile emission of persimmon trees.

The experiments were conducted during May, July and September in
2007 and 2008 in the two persimmon orchards located at Linyi County of
Shanxi Province in China. The change of tropism response of C. kuwanae and
the relation with the variety of chemical compositions of the volatile samples
were studied by using Y-tube olfactometer, the headspace volatile trapping in-
strument, Gas Chromatograph/Mass Spectrometry ( GC/MS) and by Thermal-
Desorption Cold Trap-Gas Chromatograph/Mass Spectrometry ( TCT-GC/
MS).

In summary, application of exogenous signal molecule could induce the

persimmon ftrees to emit more volatiles that attract the natural enemies, en-

.
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hance the quantities of semichemicals. Based on that, the natural enemies
could be attracted into the orchards in the early time of scale insects infesta-
tion where the natural enemies accepted the stimulation from the semichemi-
cals. Consequently, the natural enemies not only could be attracted but also

be kept there and biological control of the scale insects would be accom-

plished.

Zhang Yanfeng
April, 2012
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