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Numeric dynamics of the endangered plant population of Paeonia ludlowii
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Abstract Numeric dynamics of population of Paeonia ludlowii an endangered plant species mainly distributed in Nyingchi
Prefecture of Tibet were studied using the static life table the survival curve the fecundity schedule and the Leslie matrix
model. Analytical results from the static life table and the survival curve reflect that Paeonia ludlowii underwent very strong
environmental screening during its first 10 years and competitive self-thinning at the age between 20 to 25 years the
physiological life span of the species was about 20 years and its maximum life span was about 35 years. The net
reproductive rate the intrinsic rate and the finite rate of increase of Paeonia ludlowii were relatively low indicating that
population of the species belongs to the type of decline. Results obtained by using the Leslie matrix model shows that both
seedling numbers and total plant numbers of the species declined by about 30% during the past 20 years. The survival rate
of Paeonia ludlowii population exhibits as the Deevey -I type its mortality rate of individuals at the early stage was very
high and therefore it was short of young seedlings in its population. At present the population is maintained mainly by
shooting of itself. Thus the possible factors leading to the species being in an endangering state are its biological

characteristics and the disturbances from human activities.
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Table 1 Static life table of Paeonia ludlowii population
X L, d, 7. L, T, K,
1 254 -231 -909 369.5 4344 17.1 21 -0.7
5 485 -357 -736 663.5 3974 8.2 41 -0.6
10 842 -158 - 188 921.0 3311 3.9 71 -0.2
15 1000 196 196 902.0 2390 2.4 84 0.2
20 804 24 30 792.0 1488 1.9 68 0.03
25 780 475 609 542.5 696 0.9 66 0.9
30 305 305 1000 152.5 153 0.5 25 5.7

X age class [, the number of survivors at the age x supposing the number of population at the beginning is 1000 d, the number of death at age «x
x +1 ¢, the proportion of death during the interval age x x +1 L, the number of individual alive during unit time x x+1 7, total number of

alive organisms from age x e, observed expectation of life at age x a, the number of alive organisms at age x K, killing power
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Table 2 Fecundity schedule of Paeonia ludlowii population
X L, m, Lm, x. lom,
1 0.254 0 0 0
5 0.485 0 0 0 Net reproductive rate R, =0.965
10 0.842 0.104 0.088 0.880 Intrinsic rate of increase r, = —0.0018
15 1.000 0.233 0.233 3.495 Finite rate of increase A = 0.9982
20 0. 804 0.445 0.358 7.156 Generation span T = 19.58 a
25 0.780 0.312 0.243 6.075
30 0.305 0.143 0.043 1.290
X age class [, the number of Survival at age X m, the number of average generations at age X
3.4 Leslie
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. Table 3 Leslie matrix model of Paeonia ludlowii population
Leslie

0 0 0.097 0.183 0.237 0.087 0

376 /hm’ 20a 261 bs3 00000 0

) 0 1.5150 0 0 0 0

/hm 30% 1 ~5

M= 0 0 0.929 0 0 0 0

0 0 0 0.787 0 0 0

4 0 0 0 0 0.532 0 0
0 0 0 0 0 0.281 0

Leslie 0 0 0 0 0 0 0

IOa 4 20a
20 ~25a Table 4 Numerical dynamics of Paeonia ludlowii population in the
20 years
20a 25

35a Age class No N N, Ns Na

1 21 12 13 11 11

5 41 37 14 12 10

10 71 75 63 70 59

15 84 83 71 67 63

20 68 72 78 72 68

25 66 45 44 43 41

- 30 25 10 9 8 9

Total 376 334 292 283 261

Sa 50%
Leslie
16 17
18 19
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