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Abstract

Aims  Paeonia delavayi (Paeconiaceae) is an endangered plant restricted to southwestern China. Our objective
was to study the numerical population dynamics of the largest and most concentrated natural population in
Shangri-La, Yunnan Province, China.

Methods The distribution area of P. delavayi was investigated from 2009 to 2011. We studied the numerical dy-
namics of the population using static life table, survivorship and mortality curves, fecundity schedule and Leslie
matrix model.

Important findings P. delavayi underwent strong environmental screening at ages three to six years. The physio-
logical life span was about 15 years, and generation span was eight years. The net reproductive rate (Ry= 0.985 7),
intrinsic rate of increase (,,=-0.001 7) and finite rate of increase (4 = 0.998 3) were relatively low, indicating that
the population was decreasing. The Leslie matrix model showed that plant numbers from seedlings and sprouts
declined about 50% during the past 30 years. The survival rate exhibited a steep curve (B1 type). The mortality
rate of individuals was different at every stage, and the killing power (K,) was high at the ages of six and 12 years.
The present population is maintained mainly by sprouts and seedlings. Likely key threats to the species are the
damaged ecological environment and human disturbances.
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Table 1 Static life table of Paeonia delavayi population
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PEIRIC 58 S S AR 55, S IR BT IR (1) & 52 77 A
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X I d, qx L, T, [ ay Ina, In/, K.

1 986 145.194 147.303 913.088 913.088 0.926 482 6.178 6.893 0.159
3 840 -159.509 -189.781 920.245 1 833.333 2.181 411 6.019 6.734 -0.174
6 1 000 347.648 347.648 826.176 2 659.509 2.660 489 6.192 6.908 0.427
9 652 161.554 247.649 571.575 3231.084 4.953 319 5.765 6.481 0.285
12 491 312.883 637.500 334.356 3565.440 7.265 240 5.481 6.196 1.015
15 178 32.720 183.908 161.554 3726.994 20.948 87 4.466 5.181 0.203
18 145 145.194 1000 317.097 4044.091 27.853 71 4.263 4.978 4.978

ay, XTFRPTGRAETTEG do xBlxr VERRGINARHE BT HG e, BEAXFR AR IS, K, FIOHEE 2R3, L, xRN AR UEAL AT 4
(LA1 0004 b5 HE); Ly, xBx+ 1R I T BTG ML g, xR BARIETHL T, xFR YT IR G LA EMALETT AL x, TR

a,, the number of survival at age x, d,, the number of death at age (x, x+1); e,, observed expectation of life at age x, K,, killed power; /,, the number of
standardized survival at the age x, supposing the number of population at the beginning is 1 000; L,, the number of individual survival during unit
time (x, x+1); g,, the proportion of death during the interval age (x, x+1); T, total number of survival from age x, x, age class.
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Fig. 1 Age structure of Paeonia delavayi population.
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Table 2 Fecundity schedule of Paeonia delavayi population

x I, my I, m, xlam,
1 0.986 0.000 0.000 0.000
3 0.840 0.151 0.127 0.380
6 1.000 0.335 0.335 2.012
9 0.652 0.414 0.270 2.429
12 0.491 0.358 0.176 2.110
15 0.178 0.287 0.051 0.767
18 0.145 0.183 0.027 0.479

PRI HETE 2R Net reproductive rate of population Ry=0.985 7

N BL3E KR Intrinsic rate of increase 7, =—0.001 7

JEI PRI Finite rate of increase A = 0.998 3

AR 3 A H] Generation span 7= 8.296 7
Ly XEFRRYBRENAF TR (LA BRAE); m,, xR GAEY) L7 107
TR x, SR
[,, the number of standardized survival at age x, supposing the number

of population at the beginning is 1; m,, the number of average genera-
tions at age x, x, age class.
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Fig. 2 Double logarithm curve of age class and standardized
survival number of Paeonia delavayi population.
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Table 3 Leslie matrix model of Paeonia delavayi population
0 0.182 0.217 0.207 0.169 0.130 0.092
1.255 0 0 0 0 0 0
0 0.898 0 0 0 0 0
0 0 0.692 0 0 0 0
HiFE Matrix (M) = 0 0 0 0.585 0 0 0
0 0 0 0 0.483 0 0
0 0 0 0 0 0.449 0
0 0 0 0 0 0 0
F4  ARK30 alF AL REECE B3
Table 4 Numerical dynamics of Paeonia delavayi population in future 30 years
fERR YL Age class Mo N N, N; N, Ns Ne N, Ns No Nio
1 482 305 310 290 265 242 222 204 187 172 157
3 411 605 383 390 365 332 304 279 256 234 215
6 489 369 543 344 350 327 298 273 250 230 210
9 319 338 255 376 238 242 227 207 189 173 159
12 240 187 198 149 220 139 142 133 121 110 101
15 87 116 90 96 72 106 67 68 64 58 53
18 71 39 52 40 43 32 48 30 31 29 26
&l Total 2099 1959 1832 1 686 1552 1422 1307 1193 1097 1 006 923

No, BURAFTEEG NN, AK3-30 aPIIIAA T £

Ny, current survival number; N,—N, survival number of prediction in future 3-30 years.
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