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Impact of habitat quality on metapopulation structure and distribution of two meli-

taeine butterfly species

CHEN Jie-Jun's WANG Yi-Fei' » LEI Guang-Chun’» WANG Rong-Jiang’ » XU Ru-Mei'” (1. Ministry of Education Key
Laboratory for Biodiversity Science and Ecological Engineering. Beijing Normal Univemsity. Beijing 100875, China; 2.
College of Life Sciences, Peking University, Beijing 100871 China)

Abstract: We studied the impact of habitat quality factors on the metapopulation structure and distribution, and thus the
persistence of two species of melitaeine butterflies: Melitaea phoebe and Euphydryas aurinia- on a metapopulation scale
in Chicheng County. Hebei Province, China. These two species coexist in a network of discrete habitat patches within a
range of 10 km’» larvae feeding on their specific host plants Stemmacantha uniflora ( Compositae) and Scabiosa tschilien-
sis (Dipsacaceae) respectively. Howevers their nectar resources are almost the same during the adult flight period . The
main flight period for E'. aurinic is about one month earlier than M. phoebe> with an overlap of only about seven days.
The host plants of these two melitaeine butterflies also have a great impact on their occurrence> but act in different ways.
Density of the host plant has a great effect on the occurrence of M. phoebe, whereas the height of the host plant is impor-
tant for E. aurinia. The abundance and distribution of nectar resources are positively correlated to the abundance and dis-
tribution of the two butterfly species. The vegetation diversity. evenness, and cover correlate negatively with the occur-
rence of E. auwrinia> but not related to M. phoebe, while the vegetation height has a positive effect on the two butterfly
species. We have also considered and discussed the impact of slope aspect gradient. and irradiation of the habitat

patches. Therefore. when discussing the factors affecting metapopulation structure and dynamics, we should pay attention
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not only to the patch size and isolation but also the quality differences among patches. Four major points can be well con-
cluded: 12 The specificity of larval host plants and the time segregation of adult feeding permit the co-existence of the two
species in this small and patchy system. 2) The nectar resource is a major limiting factor and prone to being affected by
weather stochasticity. The fluctuations in nectar resources can explain the dynamic rises and falls of these butterfly met-
apopulations from 1998 to 2000. 3) The differences between flight and food searching ability of the two butterfly species.
as well as the differences between the features and spatial distribution of the two host plants species determined the differ-
ent metapopulation structures of the two butterfly species. These results supported one of our former conjectures that .
aurinia is a classical metapopulation> and M. phoebe is a source-sink metapopulation. 4 Tt is the spatial pattern and
quality of the habitat patches Cas determined by other factors> e. g.» topographic features) interacting with the insects’
behavior Ce. . plant preference and flight behavior} that determined the metapopulation structure and distribution of
these two butterly species.
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Table 1 Occurrence of two butterfly species
in 2000 (custers /patch)

| 5] 4] e
HIX Fast F02 24 0
E03 29 0
R South 803 1 0
206 0 1
T West Wi7 0 2
W10 0 1
W20 0 1
W2 0 1
JbIK North NO4 0 1
NO7 15 2
NIO 12 0
NI1 4 6
NI2 10 2
NI3 17 8
NI4 9 3

F2 ML AR B S E NS BT LA
Table 2 Comparison of density and height of

Stemmacantha uniflora in the four sub-regions

T X Sub-region Diﬁcﬁﬁijn;) =& Height Cem)
RIX Fast 0.02+0.04 a 3.87+£8.65a
R South 0.14+0.14 b 11.62+7.92a
X West 0.61+0.78 b 11.15+14.12 a
JEEX North 0.81+0.86 b 10.85+10.26 a

FRHIEATIE « S0, HRE A FATHFERER BE (Mam-
Whitney 1 %7, P <0.05 JThe data in the table are mean + S0, and those
followed by different letters indicate significant difference at the P < 0.05
level by Mann-Whitney test.
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Table 3 Correlation between the local population size of
two butterfly species and the vegetation factors
{indicated by Spearman’s rho)
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Table 4 Distribution of the local population size of

butterflies in various slope direction

R SR A e g BEE
Aspect E . aurian M . phoche Total density
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Fig.1 Relationship between occupancy rate of the melitaeine

butterflies and the steepness of slopes in the patch network
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