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Abstract: Cypripedium macranthos ( Orchidaceae) , the second-class protected plant in the National List of Key Protected
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Wild Plants, unlike most species in the genus Cypripedium, is mainly distributed in North China, Northeast China and
Taiwan. In recent years, over-collection has led to a dramatic decline in both population size and the number of individuals.
In view of the special distribution pattern and endangered situation of C. macranthos, we selected eight climate scenarios :
historical , current, future (LIG, LGM, MH, Current, RCP2.6-2050, RCP2.6-2070, RCP8.5-2050, RCP8.5-2070),
and then analyzed 38 environmental variables and 80 distribution points from the database and the latest field survey using
maximum entropy ( MaxEnt ) model. The results showed that under the current scenarios, the suitable areas of
C. macranthos were mainly distributed in Northeast China and North China, and five key environmental factors affecting its
distribution were; mean UV-B of the highest month (UV-B3, contribution rate; 54.0% ) , forest land ( FOR, contribution
rate; 14.3% ), precipitation seasonality ( coefficient of variation) ( BIO15, contribution rate; 7.4%), temperature
seasonality ( standard deviation * 100) ( BIO4, contribution rate; 6. 8%), and Grass/Scrub/Woodland ( GRS,
contribution rate; 4.6% ). For the first time, UV radiation variables were applied to predict the geographic distribution of
suitable habitat for Cypripedium , which were identified to have a critical influence on the distribution of C. macranthos. In
the historical three scenarios, the total suitable area of C. macranthos firstly decreased and then increased due to the glacial
period. Meanwhile, compared with the suitable area in the current scenario, those in the future four climate scenarios had
an upward trend. Except for the Last Glacial Maximum, the distribution centroid of the suitable area for C. macranthos was
located in Hebei Province, while those of the other seven climate scenarios were located in the southeast of the Inner
Mongolia Autonomous Region, close to Liaoning Province. In the context of climate change, the adoption of conservation
strategies such as comprehensive surveys in suitable habitats, regular monitoring of habitat and plant growth, and science
education was essentially important for C. macranthos. This study can provide theoretical references for the development of

conservation strategies of C. macranthos and even the genus Cypripedium.
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Fig.2  Distribution of C. macranthos in China
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Table 1 5 key environmental variables affecting C. macranthos distribution

y % AR . . TR R/ %
i it i SR %
Key enviromental L. . Contribution
8 Description Unit

variables rate
UV-B3 UV-B 31 A 1y 3{H Mean UV-B of highest month Jm2d™! 54.0
FOR TR T Forest land % 14.3
BIO15 [k 2= AR AR Precipitation Seasonality ( Coefficient of Variation) % 7.4
BI04 TREZ T PEAR 8 R EL Temperature Seasonality (standard deviationx 100) — 6.8
GRS B/ PEAR/MHL Grass/Scrub/ Woodland % 4.6
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T A DTN 25 2R K 75 25 B S0 R AE A =2 r il A X TR B rP e FR RS VLA AR/ N2 5 MR R
FRAIL T8 AR AR A FLLDK A S8t ZRAE R RS 2208 b4 AL Rt S (181 5) o ARV RAER 2= vh g i
A DX 3 A PR FE AR X T AR DRI AN 22 v il AR X R B AR L T4 X 7R
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ZRAb i X, 2050 4F [ AL BE i 113003 km?, Uk 2D 22155 Fig.5  The potential suitable area of C. macranthos at current
km?*;2070 4E T FRIE I 108074 km® , Ui§/) 26196 km®, fF  scenario in China
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Table 2 Suitable area for C. macranthos under different climate change scenarios

KA R Y ITpAS TR TR Ul T AR
Climate scenarios Increased area Reserved area Reduced area
KUK VK] Last inter glacial 438091 1186818 127247
ALK Last glacial maximum 752941 871967 199422
i 48] Mid holocene 110155 1514754 67047
RCP2.6-2050 113003 1602754 22155
RCP2.6-2070 108074 1598713 26196
RCP8.5-2050 119627 1560322 64586
RCP8.5-2070 165987 1609131 15777
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