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Biological characteristics and habitat requirements of Parnassius imperator

( Lepidoptera. Parnassidae)
FANG Jianhui'*, LUO Youqing' *, NIU Ben®,TU Aiqun®, ZHAO Long’

1 Key Laboratory for Silviculture and Conservation, Ministry of Education, Betjing Forestry University, Beijing 100083, China

2 Forest Pest and Disease Management and Quarantine Station of Gansu Province, Lanzhou 730050 , China

Abstract: We studied biological characteristics and habitat requirements of Parnassius imperator in Yagou, Yongjing
County. We also analyzed population trend and key factors responsible for its fluctuation. Our research methods included for
example transect survey, observation at sample plots, indoor breeding, etc.

1) P. imperator is an endemic species to China. It is univoltine in Yongjing County, and overwinters in egg stage on
rocks nearby host plants Corydalis adunca ( also endemic to China). Eggs hatch in mid-March the following year. The
larvae stage includes 4 instars and last for 52 days. Duration of the larva period is from late March to late June. The pupae

stage lasts about 47 days, and larvae pupate in early May. Adults emerge at the beginning of May and can fly fast. Peak
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quantity of adults ranges from mid-July to mid-August, however adults can still be found in late September. The egg stage
lasts about eight months.

2) P. imperator is a dominant species in Yagou, Yongjing County. Adulis like to stay and fly in valley with bare rocks
and shrubs, larvae are found on sunny and semi-sunny slopes. Geographic distribution of P. imperator and its host plant C.
adunca overlaps in China. This explains their close co-evolutionary relationship.

3) Two subspecies of P. imperator. P. imperator gigas Kotsch, occured in Yongjing county and P. imperator regulus
(Bryk et Eisner) in Hezuo city.

4) Extremely abnormal climate, for example, Strong cooling, frost or snow, is the main factor that affects the
population decline of P. imperator. Human disturbance is afnother threat affecting survival of P. imperator.

5) Conversation measures should focus on conservation of habitats of Parnassius sp. , and reduction of human
disturbance to support survival of the population in Yagou. We also stress the need for long term population monitoring and

research on impact of climate chang and habitat loss.

Key Words: Parnassius imperator; life history; key factor; conservation
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The number of P.imperator larva in 1—4 instars
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Fig. 2 The comparison of external morphological form between Parnassius imperator subspecies
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Table 3 Abdominal features on the mature larvae of Parnassius imperator
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Abdominal features of the mature larvae
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Table 8 Larvae quantity of P. imperator and habitat factors investigations
25 3 Host plant I EmE p, imperator
o Pm o R bk Tk AR 4
o. evation Slope aspect  Soil texture . Number of plants .
Number Be in flower . Larval quantity
which have larvae

1 2040 1553 + ok 2 0 0 0

2 2035 RH 3k s 0 0 0 0

3 2040 B3 T H 2 0 0 0

4 2038 R 3k s 11 0 1 1

5 2133 ERiE s 25 0 3 3

6 2118 Rk T3 8 0 0 0

7 2153 R 53 o) 18 0 0 0

8 2119 EaE s 14 1 0 0

9 2025 P B3k = 39 9 4 4
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11 2161 2 B T4 20 1 1 2

12 2160 2 PH B e 88 3 10 10
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16 2144 FH Y% A 35 0 7 7
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Table 9 Linear regression analysis for P. imperator and habitat factors

AN

i o
K& Unstandardized brifeiR e t Sig.
Factor . Standard error
coefficient

H it Constant 14.762 16.726 0.883 0.396
i 11] Slope aspect 1.174 0.433 2.712 0.020
% EAHYECR Number of host plant 0.093 0.020 4.722 0.001
14K Elevation —-0.008 0.008 -0.926 0.375
+ 5 Soil texture -0.467 0.752 -0.620 0.548
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