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Population dynamics of endangered plant species Abies chensiensis. ZHAN G Wenhui®? , XU Xiaobo? , ZHOU
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sity of Agriculture and Forestry, Yangling 712100, Chi na;3Laboratory of Quantitative Vegetation Ecology,
Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China) . -Chin. J. Appl. Ecol. ,2005,16
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In order to know the endangered status and causesof Abies chensiensis in Qinlin Mountains,afield investigation
on 18 plots was conducted on its age structure life table and fecundity ,and its population dynamics were predict-
ed by time sequence modd. The andydson the age structure of Abies chensiensis populations showed that there
were fewer young individuas,but middie-aged and old individual s were relatively rich. The population D in Abies
chensiensis I ndigof era amblyantha Carex |anceol ata asociation showed a relativey stable development tenden-
cy ,while other four populations (A B ,C and E) in Abies chensiensis- Pinus tabul aef or mis-Sinarundinaria niti-
da-Carex lanceol ata asociation , Abies chensiensis Quercus aliena var. acutserratarL itsea pungens Carex |anceo-
lata asociation, Abies chensiensis-Betula al bo-si nensis-Sinarundinaria nitida-Duchesnea indica asociation ,and
Abies chensiensis- Pinus tabul aef or mis- Smilax stans-Carex lanceol ata asociation dl showed an obvioudy dedin-
ing tendency. The analysgson thelife tables and surviva curves showed that the surviva curve of Abies chensien
sis populations belonged to Deevey  ,and the death peak of different populations wasin the period of 60 100
yearsold. The number difference among populations reflected the population habitat. Time sequence prediction
indicated the numbersof old individuas would be increased at the beginning ,and decreased findly in 20,40 ,and
80 years. It was difficult to maintain the population stability. Analyss on 10 eoologicd factors showed that tree
coverage , il organismsand air humidity influenced population postively ,and human disturbance and sunlight in-
fluenced population negatively. In situ conservation shoud be taken as the mogt important management countermesr
sure ,and naturd regeneration should be pronoted. At the same time artifidd popuation shoud be expanded.
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Table 1 Environmental factors in the associations where Abies chensiensis populations lived
A B C D E
Environment factors Population Population Population Population Population
A B C D E
1 Altitude(m) 1 600 1700 2 000 1500 1900
2 Sope aspect NE N NW N SE
3 Gradient (°) 18 37 22 12 35
4 Sope ste MU MU L L ML
5 Coverage of treelayer(0 1) 0.75 0.70 0.65 0.85 0.5
6 Light (L ux) 25 000 37 500 82 200 16 410 63 500
7 Air temperature( ) 21.5 20.8 16.2 22.2 19.4
8 Air humidity ( %) 67 71 67 78 73
9 Thickness of il (cm) 77 55 35 85 45
10 pH il pH 6.4 6.2 6.1 6.5 6.2
11 Organic matter content of il (0 10cm) (%) 7.6 6.9 4.3 7.9 4.6
12 Water content of il (0 10cm) ( %) 31 28 23 35 25
13 Mean dendty (plant/ 100 m?) 10 9.78 5.33 14. 83 3.43
14 Intendty of human disturbance(0 1) 0.3 0.4 0.5 0.2 0.7
15 Hot number 3 4 3 5 3
NE:Northeast ,N :North ,NW :Northwest ,SE: Sutheast ,MU :Midde upper ,ML :Midde lower ,L :Lower.
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Fig. 1 Relationship between age and DBH of Abies chinensis at different
dtitude.
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Fig. 2 Age sructure of different Abies chensiensis populations.
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Table 2 Sandard life table of Abies chensiensis population
Lnay Lnly
Age dass x Surviva Surviva Death Mortdity Fan life Totd life Life expect Vanish rate
number Iy number rate Ly Ty ey Ky
ax dx Ox
0. 86 227.61 - 772.39 -3393.50 613.80 2 182.03 9.59 -0.15 5.43 -1.48
3.78  1000.00 271.72 271.72  864.14 1568. 22 1.57 1.33 6.91 0.32
2.75 728.28 468. 91 643.86  493.82 704. 08 0.97 1.01 6.59 1.03
0.98 259. 37 196. 44 757.37 161. 15 210. 26 0.81 - 0.02 5.56 1.42
0.24 62.93 54.11 859. 81 35. 88 49.11 0.78 -1.44 4.14 1.96
0.03 8.82 0.00 0.00 8.82 13.23 1.50 - 3.40 2.18 0.00
0.03 8.82 0.00 0.00 4.41 4.41 0.50 - 3.40 2.18 2.18
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Fig. 3 Surviva curves of different Abies chensiensis populations.
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Fig‘.l4 Time sequence prediction of number dynamics of different Abies chensiensis populations.
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Table 3 Contribution rate and principal component value of different
environmental factors

Environmentd factor Component 1 Component 2
1 Coverage of treelayer(0 1) 0.952 0.102
2 Light (Lux) - 0.812 -0.534
3 Temperature( ) 0.639 0. 680
4 Humidty ( %) 0.069 0.908
5 Thicknessof il (cm) 0.834 0.510
6 pH SilpH 0.750 0.583
7 Organic matter content of ©il (0 10cm) (%) 0.900 0.373
8 Water content of il (0 10 cm) (%) 0.816 0.573
9 Mean densty (plant/ 100 m?) 0.894 0.367
10 Intensty of human disturbance(0 1) -0.978 - 0.097
Qontribution rate( %) 64.679 27.935

Accumulative ontribution rate( %) 64. 679 92.614
(0.908) ,
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