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Temporal-spatial niches of Chinese White Wax Scale insect ( Ericerus pela) and

its three dominant parasitoid wasps
WANG Zili, CHEN Yong, CHEN Xiaoming*, WANG Shaoyun, ZHAO Jiejun

The Research Institute of Resource Insects, Chinese Academy of Forestry; Key Laboratory of Breeding and Ulilization of Resource Insects of State Forestry

Administration, Kunming 650224 , China

Abstract; The Chinese white wax scale insect, Ericerus pela ( Chavannes), is an important beneficial insect in China
which excretes a special wax used as raw material in the chemical industry. The cultivation and utilization of E. pela was
has occurred for more than 1000 years in China. Parasitoid wasps are key factors that reduce output of white wax production
by E. pela. There are more than 15 species of wasps that parasitize different stages of the life circle of E. pela. The
dominant parasitoid wasps are Microterys ericeri Ishii, M. sinicus Jiang, and Metaphycus ericeri Xu et Jiang. The percentage
in these wasps was 45. 91% , 37.37% and 11. 37% respectively. The distribution of parasite wasps is related with
distribution of E. pela on host plant. Although many parasitoids (40% ) occur in centre of E. pela, about 50% are
distributed in the top of host plant. The flight movements of parasitoid wasps is affected by wind and sunlight; wasps in the
wind cannot easy fly on top of tree because of their slim and fragile bodies, and wasps tend to like shade and do not like
strong sunlight. The temporal-spatial niches ( niche breadth, niche overlap and percentage similarity) of E. pela and its
dominant parasitoid wasps ( Microterys ericeri Ishii, M. sinicus Jiang, and Metaphycus ericeri Xu et Jiang) were analysed
base on the investigation of distribution characteristics of E. pela and species of parasite wasps and their active rule.
Temporal niche breadths of E. pela and its three dominant parasitoids were E. pela > Metaphycus ericeri > M. ericeri >
M. sinicus and spatial niche breadths were E. pela > M. ericeri > Metaphycus ericeri > M. sinicus. The niche overlap of

the three dominant parasitoids and E. pela were M. ericeri > M. sinicus > Metaphycus ericeri; the percentage similarities
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were M. ericeri > Metaphycus ericeri > M. sinicus. This suggests that M. ericeri and E. pela possesses the most similarity
in the resources series, strong synchronism and sympatry, and the maximum resource utilization. M. ericeri is the most
serious natural enemy of E. pela. M. ericeri and Metaphycus ericeri had a large overlap in temporal-spatial niches and
proportion similarity. Interspecific competition for resource utilization between these species was obvious. The species and
dynamics of parasitoid wasps depend on biological characteristics of host. The life cycle of E. pela is one year from April to
April. E. pela is fecund and one female can reproduce 8000 — 10000 eggs, but itself lacks a strong capability to defend
from natural enemies because its females do not have wings and population can not move after the second instar nymphae
live on branches of host plant. E. pela is an abundant and stable food of many parasitoids because of its large population,
has poor ability to defend itself and for longer periods, the diversity of temporal and dimensional niche of parasite wasps

shows their coevolution skill.
Key Words: Ericerus pela ( Chavannes) ; parasitoid wasps; dominant species; niche
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Table 1 The main species of parasite wasps and attacked instars of Ericerus pela ( Chavannes) in Kunming

B4 &4 ik & F 3 L
Family name Genus name Species name Attacked instar of E. pela
N7 TE B/ TR P15 e TR Bk /) e 2 ey B, M AR
Encyrtidae Microterys Thomson Microterys ericeri Ishii
TN ‘
T gy
M. sinicus Jiang
(ke AN SERE Y7 N i -
Metaphycus Mercet Metaphycus ericeri Xu et Jiang 2 MG L L
PN YN I F o S /N Wt
Blastothrix Mayr Blastothrix ericeri Sugonjaev
SR/ SLEEie sl %N 2 -
Cerapteroceroides Ashmead Cerapteroceroides ericeri Jiang 2 WML, ME LR
SR 2 WHEAD A, Ak
. similis Ishij
Ly N KGR I BN s 2 -
Cheiloneurus Westwood Cheiloneurus clariger Thomson 2 WML L HE L
Up /MR BN T Aty iof /) ige T
Aphelinidae Coccophagus Westwood Coccophagus japonicus Compere
AERIF /N ) A AL R /N s e
Marietta Motschulsky Marietta carnesi ( Howard)
?E/J\m-%ﬂ T“E/J\E%E‘ rE/J\ﬂ% 2 WL
Surytomidae Eurytoma Illiger Eurytoma robusta Mayr
NS /)N A o /e s
Eulophidae Tetrastichus Haliday Tetrastichus kodaikanalensis Saraswat 2 e
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Fig.1 Distribution of E. pela on host plant in different directions
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Fig. 2 Distribution of E. pela in different positions on host

plant
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Fig.3 The 2nd instar larvae distribution of E. pela on the host

branch
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Fig.4 The distribution of parasite wasps and E. pela in different Fig.5 The distribution of parasite wasps and E. pela in different
directions host plant positions
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Table 2 Niche breadth of E. pela ( Chavannes) and its parasite wasps

AL SE P15 e TR Bk /) e SEE Y 2 AN AL kN i
Niche E. pela (Chavannes) Microterys ericeri Ishit Metaphycus ericeri Xu et Jiang ~ Microterys sinicus Jiang
k) 2F 2347 Temporal niche 0. 8086 0.5838 0.6467 0.2737

23 [a) A 25450 Spatial niche 0.9828 0.8597 0.7307 0.6145
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AP/ NI A N [ L5 1 s e R BB S, G 1 R A S Bk /N ot i A AR S B BRBE R R | R A
/N 5 A BRI G AN I 3 OGBS A S kD e R e e R A k) e Y T
FRBCRR, R B T IX 2 Fhar AR et (0 R AR T BUPIEEAR — B e e ] B B R AP A —E O B
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Table 3 Temporal niche overlap and percentage similarity of E. pela ( Chavannes) and its parasite wasps
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Microterys sinicus Jiang
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Table 4 Spatial niche overlap and percentage similarity of E. pela ( Chavannes) and its parasite wasps
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Table 5 Two-dimensional temporal-spatial niche breadth, overlap and percentage similarity of E. pela and its parasite wasps
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