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Population Structure and Dynamics of Alsophila spinulosa
in Mount Emei

JI Ye, CAO Mengyan, BAI Chufeng, JIN Lingi, LI Chang, LI Ping”

(College of Life Science and Engineering, Southwest Jiaotong University, Chengdu 611756, China)

Abstract: An investigation was conducted on the population structure and dynamics of Alsophila spinulosa
in Mount Emei with the on-the-spot investigation method, adopting height class (H) to represent age
class. By establishing a static life table, plotting a population survival curve, analyzing the survival func-
tion, we characterized the population structure and dynamics. In addition, by constructing a time series
prediction model, was also examined and predicted the current survival status and future development
trend of the population, respectively. Results showed: (1) the population structure of A. spinulosa in
Mount Emei was irregular pyramidal. The middle-aged individuals (0.6 m<H<C2.1 m) shared 58.5% of
the total population amount, while, the young (H<C0. 6 m) and the elder ones (H>4. 8 m) only accounted
for 12.7% and 1%, respectively. Young individuals were deficient, and the maintenance and development
of the population structure mainly relied on the middle-aged and adult (2. 1 m<CH<{4. 8 m) individuals.
(2) The dynamic index of population age structure quantity with future external disturbances considered
V', =3.027>>0 showed an overall, but gradually declining growth of the population. (3) The population

survival curves tended to be Deevey-] type, as the mortality rate remained stable among the 1st— 6th
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class, but increased acutely from the 7th class to the 8th class, which indicated the following dynamic fea-

tures of the A. spinulosa population: early stage, declining; middle stage, stable; and last stage, reces-

sion. (4) Time series prediction revealed that after a short period of growth, the population of A. spinu-

losa would gradually decline, and the species might even become endangered if not protected. In conclu-

sion, the research showed the loss of young individuals and failure of population replenishment is the main

cause of A. spinulosa population’s endangerment in Mount Emei. Our suggestions including the establish-

ment of local nature reserves, artificial breeding, and the advances of research into high-efficient breeding

techniques are proposed for the rejuvenation and renewal of A. spinulosa there.
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Table 1 Dynamic indices of Alsophila spinulosa

population in Mount Emei

i 2% R B A R EIESE k3
Age class Dynamic index Dynamic index value/ %

1 Vi —66.7
I} V, —73.53
I} Vs 38. 24
I\ Vi 42. 86
Vv Vs 8.33
VI Vs 72.73
I V; 66.67
Wi Vs -

Vi 26.22

V' 3. 27

P 12.5

T PR B SIS FEEG Vi o A5 SEHM S T 09 R A7 0 45 1
PR B B AFEEGV i+ 5 BEFRE A R A0 0 T 1 11 o BF AT U 45 35
B s P RIS 58 42 BEAL T T 7R FH 11 45 K KU W 3%

Note: The dynamic index between age classes; V. The dy-
namic index of population age structure quantity regardless of exter-
nal disturbances; V', : The dynamic index of population age struc-
ture quantity with future external disturbances considered; Py :
The maximum risk probability a population takes for complete ran-

dom disturbances
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Fig. 2 Mortality and vanish rates of A.

spinulosa population in Mount Emei
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Table 2 Static life table of A. spinulosa population in Mount Emei

A 1 A

Age class Height e L InZ, . 9 L. T = K.

1 (0.0~0.3) 3 28 1 000 6.908 179 0.179 911 2 841 2.841 0.197

(0.3~0.6) 9 23 821 6.711 214 0.261 714 1930 2.351 0.302
I (0.6~1.2) 34 17 607 6.409 214 0.353 500 1216 2.003 0.435
v (1.2~2. 1) 21 11 393 5.974 179 0.455 304 716 1.822 0. 608
VvV (2.1~3.0) 12 6 214 5. 366 71 0.332 179 412 1. 899 0.403
VI (3.0~3.9) 11 4 143 4.963 36 0.252 125 233 1. 629 0.290
VI (3.9~4.8) 3 3 107 4.673 71 0. 664 72 90 0. 841 1.133
Al (4.8~) 1 1 36 3.54 36 1. 000 18 18 0. 500

T ew SFRYG A, « EIFNAD B Ga,. A, SIRBIETR B8R L. o i FIT IR IR AT IS AR d, . N o B e 1 I 2R m) B 301 9

PR ALSET AR 6.

ARG e, HEA o RGN AR A TR T B T s KL R R R

Notes: x. Age class; A,. The number of current survivals at Age Class x; a,. the revised data of A,; [,.

M B o+ 1R R A BE T2 5 Lo DA o B e 1 W 20 8] 8 39 ) AR 77 3% B AR B T N o B A o i i

The standardized number of

survivals at the start of Age Class x; d,. The standardized number of deaths during the interval between Age Class x and Age Class x+1; g..

The mortality during the interval between Age Class and Age Class x++1; L,.

The number of survivals during the interval between Age Class

x and Age Class x+1; T,. The total number of individuals from Age Class x to higher age class; e,. The life expectancy of individuals who

reach Age Class x; K,. The disappearance rate
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Fig. 3 Standardized survival curve of A.

I 1

spinulosa population in Mount Emei
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Table 3 Test models of survival curves of A.

spinulosa population in Mount Emei

ol 5 5 72 FEIE 22T
Regression R? F a Survival
equation curve type
y = 4,223 0,973 7 222.13 0.05 Deevey- I
y =51 1e 4 0,808 4 25.317 0.05 Deevey- |

F4 BELMEMBENEFRBGEE
Table 4 Survival functions of A. spinulosa

population in Mount Emei

Age class Height S Fa) S A
1 (0.0~0.3) 0.821 0.179 0. 600 0.655

(0.3~0.6) 0. 607 0.393 0.713 1. 630

Il (0.6~1.2) 0.393 0. 607 0. 357 1.453
I\ (1.2~2.1) 0.214 0. 786 0.196 1.439
Vv (2.1~3.0) 0.143 0. 857 0.079 1. 666
Vi (3.0~3.9 0.107 0.893 0. 040 1.793
VI (3.9~4.8) 0.036 0. 964 0.079 2.068
i (4.8~) 0. 000 1. 000 0. 040 2.222
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Fig.4 Survival rate ( S;;) ) and cumulative
mortality rate ( F;, ) curves of A.
spinulosa population in Mount Emei
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Fig. 5 Mortality density ( f, ) and hazard rate
(A ) curves of A. spinulosa
population in Mount Emei
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Table 5 Time density and hazard rate of A. spinulosa population in Mount Emei
1 3
II 9 6
Il 34 22 20
I\ 21 28 21 17
Vv 12 17 22 19 16
W 11 12 19 20 17 15
VI 3 7 12 12 16 15 13
Al 1 2 7 6 10 14 13

LE M 2258 2.3.4.5.6.7 A G i) J5 35 g ROt /D i 19 0 4

Notes: M ; The predicted value of population size at Age Class after 2, 3, 4, 5, 6 and 7 age-class periods, respectively
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