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1
Tab.1 Static life table of Dendrobium sinense populations

X a, L, d, q. L, T, e, Inl, K,
1 20 488 -390 - 800.0 682.9 10 853.7 22.25 6.19 -0.59
2 36 878 146 166.7 804.9 10 170.7 11.58 6.78 0.18
3 30 732 171 2333 646.3 9365.9 12.80 6.60 0.27
4 23 561 -317 -565.2 719.5 8719.5 15.54 6.33 -0.45
5 36 878 -122 -138.9 939.0 8 000.0 9.11 6.78 -0.13
6 41 1 000 24 24.4 987.8 7061.0 7.06 6.91 0.02
7 40 976 244 250.0 853.7 6073.2 6.23 6.88 0.29
8 30 732 98 133.3 682.9 5219.5 7.13 6.60 0.14
9 26 634 -73 -115.4 670.7 4 536.6 7.15 6.45 -0.11
10 29 707 268 379.3 573.2 3865.9 5.47 6.56 0.48
11 18 439 24 55.6 426.8 32927 7.50 6.08 0.06
12 17 415 49 117.6 390.2 2 865.9 6.91 6.03 0.13
13 15 366 171 466.7 280.5 2475.6 6.77 5.90 0.63
14 8 195 49 250.0 170.7 2195.1 11.25 5.27 0.29
15 6 146 -49 -3333 170.7 20244 13.83 4.99 -0.29
16 8 195 - 146 -750.0 268.3 1853.7 9.50 5.27 -0.56
17 14 341 171 500.0 256.1 1585.4 4.64 5.83 0.69
18 7 171 0 0.0 170.7 13293 7.79 5.14 0.00
19 7 171 73 428.6 134.1 1158.5 6.79 5.14 0.56
20 4 98 -49 -500.0 122.0 1 024.4 10.50 4.58 -0.41
21 6 146 24 166.7 134.1 902.4 6.17 4.99 0.18
22 5 122 24 200.0 109.8 768.3 6.30 4.80 0.22
23 4 98 -24 -250.0 109.8 658.5 6.75 4.58 -0.22
24 5 122 49 400.0 97.6 548.8 4.50 4.80 0.51
25 3 73 0 0.0 73.2 451.2 6.17 4.29 0.00
26 3 73 -49 -666.7 97.6 378.0 5.17 4.29 -0.51
27 5 122 73 600.0 85.4 280.5 2.30 4.80 0.92
28 2 49 -24 -500.0 61.0 195.1 4.00 3.89 -0.41
29 3 73 24 3333 61.0 134.1 1.83 4.29 0.41
30 2 49 24 500.0 36.6 73.2 1.50 3.89 0.69
31 1 24 0 0.0 24.4 36.6 1.50 3.19 0.00
32 1 24 24 1 000.0 12.2 12.2 0.50 3.19 3.19
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Fig.2 Survival and Mortality curves of Dendrobium sinense populations Times new eawan

A: Survival curve; B: Mortality curve
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Tab. 2 Fecundity schedule of Dendrobium sinense populations
X L, m, Lm, Xlm, X L, m, Lim, Xlm,
1 0.488 0.000 0.000 0.000 17 0.341 0.046 0.016 0.265
2 0.878 0.000 0.000 0.000 18 0.171 0.046 0.008 0.141
3 0.732 0.000 0.000 0.000 19 0.171 0.046 0.008 0.148
4 0.561 0.000 0.000 0.000 20 0.098 0.046 0.004 0.089
5 0.878 0.046 0.040 0.201 21 0.146 0.046 0.007 0.141
6 1.000 0.046 0.046 0.274 22 0.122 0.046 0.006 0.123
7 0.976 0.046 0.045 0.312 23 0.098 0.046 0.004 0.103
8 0.732 0.046 0.033 0.268 24 0.122 0.046 0.006 0.134
9 0.634 0.046 0.029 0.261 25 0.073 0.046 0.003 0.084
10 0.707 0.046 0.032 0.323 26 0.073 0.046 0.003 0.087
11 0.439 0.046 0.020 0.221 27 0.122 0.046 0.006 0.151
12 0.415 0.046 0.019 0.228 28 0.049 0.046 0.002 0.062
13 0.366 0.046 0.017 0.218 29 0.073 0.046 0.003 0.097
14 0.195 0.046 0.009 0.125 30 0.049 0.046 0.002 0.067
15 0.146 0.046 0.007 0.100 31 0.024 0.046 0.001 0.035
16 0.195 0.046 0.009 0.143 32 0.024 0.046 0.001 0.036
2.2.4  Leslie Leslie
11 o
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0.046  m, 40
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Tab. 3 Leslie matrix model of Dendrobium sinense populations
0.000  0.000 0.000 0.000 0.048 0.040 0.037 0.033 0.046  0.027 0.030 0.023  0.000
1.179
0.803
1.113
1.305
1.052 0
0.864
0.800
0.714
1.000
0.600
0.667
0.500
0.000
4 40
Tab.4 Numerical dynamics of D. sinense populations in the coming 40 years
Ny N, N, N; N, N;s Ns N, Ng
1 20 13 9 6 4 2 2 1 1
2 36 24 16 10 7 4 3 2 1
3 30 20 13 9 7 4 2 2 1
4 23 15 10 7 4 3 2 1 1
5 36 24 16 10 7 4 3 2 1
6 41 27 18 12 8 5 3 2 1
32 1 1 0 0 0 0 0 0 0
455 300 198 130 86 57 37 25 16
34 Leslie
. 1~4
o No=455
/1250 m? 40 Ne=16 /1 250 ms N=NN,_—NN,_je %
82 0 3
2.3
2.3.1 100%

. 19.38% 25.61%
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Correlation Analysis Between Population Dynamics and Reproduction Strategies in
Dendrobium sinense Orchidaceae , an Endemic Orchid in Hainan Island

WANG Tonggxin, QI Shanjiang, SONG Xiqiang, MENG Qianwan, YU Xudong

Institute of Tropical Agriculture and Forestry; Research Center for Terrestrial Biodiversity of the South China Sea;
Hainan University, Haikou, Hainan 570228 China

Abstract Analysis of population dynamics has rarely been used in orchids in China. According to the
investigation of biological characteristics of and the population monitoring of Dendrobium sinense, an endemic
orchid in Hainan, the survival number in each age-class, the emergence frequency and the number of filial
generations of D. sinense were computed, and the reproductive behavior and mechanisms of D. sinense were
described. The population static life table and fecundity table as well as the survival curve and age pyramid
were prepared based on the survival number in each age class and the number of filial generations, and a
Leslie matrix model were established to predict the numeric dynamics of the populations. Reproductive
behavior and breeding strategy were analyzed based on the observation ofphenological characteristics and
clonal growth of D. sinense. The relationship of the numeric dynamics of the populations of D. sinense with its
reproductive behavior and its age pyramid were analyzed. Results showed that the age pyramid was kettle—
shaped and that the survival performance of populations was similar to that of Deevey type 1. The net
reproduction rate, the intrinsic increase rate and the finite increase rate of D. sinense were very low, which
indicates that the populations were in decline, which was similar to the prediction by Leslie matrix model.
Reproductive behavior of D. sinense included both sexual reproduction and clonal growth. Clonal growth could
increase the number of individuals prolong the life of individuals, maintain the populations and accumulate
nutrients for sexual reproduction. The average flowering and seed setting rates were 19.38% and 25.61%,
respectively, and seed germination of D. sinense were limited, causing serious shortage in supply of seedlings
of D. sinense. Therefore, it is imperative to conduct ex situ conservation and field domestication of tissue
cultured seedlings of D. sinense.

Keywords: Dendrobium sinense; population dynamics; reproductive allocation; endemic to Hainan



