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hainanensis base in two different protection modes

ZHANG Li', YANG Xiaobo', NONG Shougian®, LI Donghai"*, LI Yuanling®, SONG Jiayu'
1 College of Tropical Agriculture and Forestry, Hainan University, Haikou, 570228, China

2 Hainan Provincial Forestry Science Research Institute, Haikow, 571100, China

Abstract: Hopea hainanensis is one of the National Key Protected Plants in China and was classified as an Extremely Small
Population (120 in total in the country) in 2012. It was also classified as a Critically Endangered Population by the
International Union for Conservation of Nature ( IUCN). The protection and restoration patterns of H. hainanensis
populations has been the focus of local forestry work in Hainan Province since the 1960s. Traditional methods are mainly in-
situ and ex-situ conservation, which have been used over 50 years but still have little effect on improving the original habitat
of the population. Therefore, exploring effective population protection modes is of great significance to change this
predicament. In this paper, we compared the development status of two Hopea hainanensis populations: the in-situ
population from Bawangling Preserve and the ex-situ population in Fengmu Woodland, based on field investigations and
statistical analysis. Our study revealed that the populations under both ex-situ and in-situ protections the growth type: young

individuals made up the overwhelming majority, while middle-aged and elderly individuals were relatively few. Further, ex-
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situ protection population survival curves tended to be Deevey-I type, while the in-situ population survival curves tended to
be Deevey-Ill. Time-series prediction analysis showed that the ex-situ population of Maple had a certain recovery potential ,
while in-situ population regeneration of the Bawangling population was difficult to maintain and is, thus, facing decline.
According to analysis results, habitat has a strong environmental screening effect on the I age individuals and thus resulted
in seedling mortality rates up to 99.5%—meaning only 0.17% can transition to young tree stage. Despite high seedling
mortality rates (90.3%) in ex-situ populations, 8.85% seedlings can transition to the young tree stage, demonstrating a
more stable population. Therefore, Fengmu Woodland is a more suitable option for the survival of Hopea hainanensis
populations. We suggest simulating the environmental conditions of ex-situ conservation in in-situ conservation areas to

create a suitable environment to alleviate the endangered state of Hopea hainanensis populations in Hainan Province.
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Fig.1 Size structure of Hopea hainanensis population
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Table 1 Dynamic indices of Hopea hainanensis population

FhEERN TS R BASFEEUH Dynamic index value/% FhREEN A4S Bt BASFEEUH Dynamic index value/%
Dynamic index A Fengmu Hi £ Bawangling Dynamic index PR Fengmu i £ Bawangling
V1 90.30 99.46 Vi 85.99
2 58.10 -51.52 v, 8.59
V3 40.91 -10.81 PR 0.10
V4 96.15 32.43
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Table 2 The static life table of Hopea hainanensis population
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Fig.2 Survival curve of Hopea hainanensis population
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Fig.3 Mortality and vanish rate of Hopea hainanensis population
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Table 3 Estimated values of survival analysis function

Bk WA Fengmu i L% Bawangling
Age class S F f A S F f A
I 0.097 0.903 -0.065 0.329 0.005 0.995 -0.439 0.396
I 0.041 0.959 -0.032 0.162 0.011 0.989 0.222 -0.150
I 0.024 0.976 0.108 0.106 0.012 0.988 0.085 -0.017
\Y 0.001 0.999 0.009 0.367 0.008 0.992 0.133 0.080

S F N 439 A 25 W R A AP AR 77 % Survival rate  FL R FET- % Cumulative death rate JET-% & Mortality density | f& 5% Hazard rate
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Fig.4 Survival rate and cumulative mortality rate of Hopea hainanensis population
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Table 4 Time sequence analysis of age structure of Hopea hainanensis
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