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Population Structure and Quantitative Dynamics of Rare and Endangered
Plant Paphiopedilum purpuratum
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PAN Fa-guan®?, YE Qing-liang®, LI Yu-feng®, ZHONG Zhi-ming®, CHEN Hong-feng?, Y1 Qi-fei?
(1. Zhongkai University of Agriculture and Engineering, Guangzhou 510230, China; 2. Key Laboratory of Plant Resources Conservation and Sustainable
Utilization, Chinese Academy of Sciences, Guangdong Provincial Key Laboratory of Applied Botany, South China Botanical Garden, Chinese Academy of

Sciences, Guangzhou 510650, China; 3. Baixi Provincial Nature Reserve of Zijin in Guangdong, Heyuan 517400, Guangdong, China)

Abstract: Sample quadrat survey was conducted on Paphiopedilum purpuratum in Baixi Provincial Nature
Reserve of Zijin County, Heyuan City, Guangdong Province. The dynamic changes of the planting stages of
population of P. purpuratum were studied by using population life table, survival curve table, survival function
value and time series prediction analysis method. Quantitative dynamics and variation of plants. The results
showed that seedling was the dominant species, approximately 54.73% of the population, and the age structure
was stable. The dynamic index Vi of population age structure was 0.33, Vi’ was 0.07. Both dynamic indices were
more than 0, the survival curve type is closer to Deevey-1I , indicating that the population was stable at present.
Both of them while the cumulative mortality and risk function increase, survival function decreases, and death
density function fluctuates greatly. The time sequence prediction analysis shows that P. purpuratum has a certain
recovery ability, but the overall population increased with time, the adult plants gradually increased, and the
seedlings decreased. The average flowering and seed setting rate of P. purpuratum is only 16.94% and 3.29%. The
seed has no endosperm and under nutrition, which makes it difficult to develop into a seedling in the nature, and
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propagation mainly by tillers, so it was very important for the protection of P. purpuratum seedlings.
Key words: Paphiopedilum purpuratum; Population structure; Quantitative dynamics; Age class; Rare and

endangered plant
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Table 1 Habitat conditions of Paphiopedilum purpuratum
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Fig. 1 Paphiopedilum purpuratum and its habitat. A, B, C: Habitat; D: Population; E: Flowering plant; F: Fruiting plant.
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Fig. 2 Distribution of Paphiopedilum purpuratum in three plots
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Fig. 3 Age structure of Paphiopedilum purpuratum population
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Table 2 Static life of Paphiopedilum purpuratum population
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I 50 1000 140 14.0 930.0 3960.0 3.96 6.91 0.16 0.86
I 43 860 60 6.9 830.0 2030.0 2.36 6.75 0.07 0.93
11 40 800 40 5.0 780.0 2200.0 2.75 6.68 0.06 0.95
IV 38 760 60 7.9 680.0 1420.0 1.86 6.63 0.23 0.79
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Fig. 4 Survival curve and fitting curve of Paphiopedilum purpuratum

population
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Fig. 5 Survival and mortality curves of Paphiopedilum purpuratum population
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Table 3 Survival functions of Paphiopedilum purpuratum population
Age%lass Survival function Mortality function Death density function Hazard function
(Sl [Fl [f] ]
I 0.860 0.140 0.860 0.151
I 0.799 0.201 0.061 0.335
il 0.759 0.241 0.040 0.388
v 0.601 0.399 0.158 0.570
\4 0.318 0.682 0.283 0.811
VI 0.239 0.761 0.079 0.864
Vi 0.138 0.862 0.101 0.926
Vil 0.098 0.902 0.040 0.948
IX 0.039 0.961 0.059 0.980
X 0 1.000 0.039 1.000
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Table 4 Time sequence of Paphiopedilum purpuratum population
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