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The ecological and biological characteristics of an endangered
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Abstract: Primulina tabacum Hance is a calciphilous perennial belonging to the Gesneriaceae family. It is
narrowly distributed in northern Guangdong, and is listed in the “first class protected key wild plants of
China”. The present paper presents the results of a study on the biological characteristics and ecological
factors and mechanisms that have caused its endangered status, and assesses approaches for conservation.

Primulina tabacum grows with other calciphilous and shade-tolerant plants (including bryophytes) around
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the entrances to karst caves, below 300m altitude. Variation was observed in the communities studied
along gradients from the entrance to the caves, with a decrease in the number of accompanying species as
the density of Primulina tabacum population increase, a decrease in the size of individuals, and a decrease
in the flowering ratio of individual. Primulina tabacum populations around cave entrances show uniform
distributions, whereas populations in deep caves and on the top of the caves show aggregated
distributions. Primulina tabacum relies on alkalescent calciferous groundwater. The soil layer is thin and
lacks nutrient, with a pH of ¢. 7.5; the organic content, total N, total P and total K are 1. 8% .0.87% .
0.16% and 0.71%, respectively. Primulina tabacum individuals consequently grow slowly, with a
maximum growth of no more than 30 g/a. The concentration of CO, in its habitat is about 0. 09% , which
is approximately two times higher than outside the cave. The relative humidity is maintained c. 97% , and
annual air temperatures vary from 19C to 21 C through the year. Primulina tabacum only grows in
environments with low light intensities, with scattered radiation of less than 25% of normal. As a species
of cave plant, its limiting factors include light intensity and atmosphere environment; this specialized
habitat has resulted in its narrow distribution. Human disturbance, such as tourist activities are
threatening its survival. The 3 year ex situ conservation experiments have not succeed; further ecological
and biological information is therefore needed, and more appropriate in situ conservation measures are
necessary for its protection.
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Table 1 The species and number of the plant communities in Lianzhou ground river
Species 1 Quadrat 1 2 Quadrat 2 3 Quadrat 3 4Quadrat 4
Primulina tabacum Hance 48(13) 113(5) 200(9) 140
Elatostema scabrum Hall 21
Pteris deltodon Burm 8 6 103
Adiantum leveillei Christ 1
Polystichum deltodon Diels 8 3
Ficus erecta King 6
Strobilanthes tetraspermus Druce 3
Murdannia triquetra Bruckn 90
Ficus pumila Linn. 1
Cayratia japonica Gagnep 23
Asplenium unilaterale Lam 53
Amorphophallus dunnii Tutcher 8
Total 185(13) 140(5) 259(9) 251
* 1 Sm, 2 15m, 3 25m, 4 15m,

Quadrat 1 is about 5 m away from gate of cave, Quadrat 2 is about 15 m away from gate of cave, Quadrat 3 is
about 25 m away {rom gate of cave, Quadrat 15 is about 5 m away {rom exit gate of cave. The number of brackets showed

the number of flowering individual

. (Pteris ensiformis

(Bournea sinensis Oliv) | (Millettia velutina Dunn) | (Sinomenium acytum

(Pinellia cordata N. E. Brown) .
(Securingega suffruticosa (Pall.) Rehd),

Burm) .
Rehd et Wils),
(Lycianthus biflora (Lour.) Bitter),

(Ctenitopsis sagenioides (Mett. ) Ching) .
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Table 2 The water quality of Lianzhou ground river
Cation (mg « L™ Anion (mg « L™
. pH L Tem. of
Site g0, Fe Al Ca Mg K Na PO, HCO; SO, Cl Rigidity water

1 4. 40 0 — 55.5 4.8 0.3 0.5 0 157 25.9 2.9 7.70 8.76 19

11 4. 40 0 — 45.5 7.6 0.3 0.3 0 170 3.7 2.8 7.60 8.22 19

1. Exit entrance of ground water river; II: Outside entrance of ground water river

3
Table 3 The micro-habitat of distribution region of Primulina tabacum Hance in Lianzhou ground river
o 25m
om?®  10m © 15m @
Light (%) 100. 0 24.1 9.0 2.9 1.5
Temperature( C) 25.1 20.4 19.9 19.3 20. 2
Relative humidity (%) 94 97 97 97 97
CO, CO; concentration( %) 0.03 0. 05 0.09 0.11 0.09

(DOutside entrance of cave; @) Entrance of cave, where is the high-point distribution of Primulina tabacum Hance
(3)About 10m away from entrance of cave;@ About 15m away from entrance of cave; 3 About 25m away from entrance of

cave, where is the high-point distribution of Primulina tabacum Hance

2.3.2 ,
. AF-D .
AF .
0.1~2cm, s s o s
pH 7.5, . N. P K 1.8%.0.87%.0.16% 0.71%.,
4 . P K ,
Fe.Al  Si . ,
8.5%,Ca 1.23%., Ca .



1016

~40g, 30g o
2.3.3 N N N s
. s 0.5m s ', 30m 0,
s 19.6 C o CO, 0.09%, 2 .
97% . N , ,CO,
4 N

23

CO,

Table 4 The biological absorption, return system and order of elements of limestone soil in Lianzhou ground river

SiO; Fe,O;  AlLO; CaO MgO K,0O P,Os N
Plant 2.75 0.015 0. 055 1. 33 0. 64 1.11 0.164 1. 26
A A layer of soil 40. 24 3. 88 9.68 7.43 4. 39 0.15 0. 03 0.63
beorbance Coefficientof organism o 5 0.6 16,0  14.3 611.3 636.0 163.5
Order of absorbance: P,O;> K,O >N> CaO > MgO > SiO,> Al;O;> Fe,0;
Litter layer 5.44 0.15 0.21 1.51 0.52 0. 07 0. 08 1.03
A A layer of soil 40. 24 3. 88 9.68 7.43 4. 39 0.15 0.03 0.63
Coefficient of organism return  12.6 3.8 2.92 1.01 2.14 3.5 256.5 126.1
Order of absorbance: P,O;> N> K,O >CaO > SiO,> MgO > Fe,0;> Al,O,
2.3.4 s s s o
s s ,
s s o s
s s o s
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