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Abstract: Alseodaphnopsis hainanensis is a national second-class key protected plant in China. In order to explore the
survival status of its populations in Hainan Province, a field quadrat survey was conducted. Based on the sample site survey
data, population dynamics and future development trend were predicted by replacing the age class with the diameter class,
compiling the static life table of the population, analyzing the quantitative characteristics of the population, using the
population dynamic index and the time series model. The results were as follows; (1) The age-class structure of A.
hainanensis populations exhibited an inverted J-shape in primary and secondary forests, and the studied trees covered all
age classes; compared to primary forests, secondary forests had more seedlings. (2) The dynamic indices of A. hainanensis

populations in primary and secondary forests fluctuated between neighboring age classes, and the values of V.

’
' and V' were

greater than 0, which indicated that the populations were the growth type, but it were more sensitive to external
disturbances, and had poorer anti-disturbance ability; the anti-interference probability of secondary forest was relatively
small, which showed that secondary forest population was more resistant to disturbances than primary forest. (3) The static
life table showed that number of surviving A. hainanensis populations and individual life expectancies decreased gradually
with increasing age classes in both primary and secondary forests; the population survival curve tended to be Deevey-II
type. (4) The time series prediction showed after experiencing the time of next 2—3 age classes, there was a decline in
number of individuals in the age class Il of primary forest; while after experiencing the time of next 2 age classes, there was
a decline in number of individuals in the age class Il of secondary forest; number of individuals at all age classes in both
primary and secondary forests showed a steady increase after the the time of next 5 age classes. In summary, populations of
A. hainanensis are growth-oriented, and the populations are in a fluctuating state and sensitive to external disturbances;
young individuals of the population can replenish the losses caused by the death of individuals of all age classes and
maintain population stability. Measures should be taken to promote the natural regeneration of A. hainanensis populations,
such as strengthening in-situ conservation, strengthening research on seedling renewal and breeding, carrying out research
on genetic diversity, and meanwhile, conducting moderate anthropogenic measures to increase the conversion rate of
seedlings to saplings, and to promote population growth of A. hainanensis.
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Table 1  Basic situation of survey sample

of sample Longitude Latitude (m) Aspect (o) closure Type of habitat
1 109°11'43" E 19°05'16" N 1 065 F4 South 26 0.60 JEAEBK Primary forest
2 109°11'51" E 19°05'22" N 1102 4 South 37 0.60 JEA MK Primary forest
3 109°12'01" E 19°05'31" N 1165 PiHg Southwest 23 0.60 JFAEHR Primary forest
4 109°12'43" E 19°04'40" N 1122 74 West 21 0.70 JEAAK Primary forest
5 109°12'40" E 19°0436" N 1 100 % M5 Southeast 17 0.75 JFUAE K Primary forest
6 109°13'08" E 19°06'38" N 907 PR Southwest 15 0.80 JF A K Primary forest
7 109°13'05" E 19°06'34" N 864 ViR Southwest 36 0.80 JFAEHR Primary forest
8 108°55'28" E 18°45'17" N 709 Pt Northwest 35 0.62 WEM Secondary forest
9 108°55'04" E 18°46'09" N 678 7§ West 30 0.55 WA BK Secondary forest
10 108°52'46" E 18°42'43" N 1108 PURS Southwest 34 0.60 JFAE AR Primary forest
11 108°52'39" E 18°42'29" N 934 ZRF§ Southeast 22 0.68 JFAE AR Primary forest
12 108°50'47" E 18°44'28" N 996 A East 18 0.58 JREAK Primary forest
13 108°50'45" E 18°44'25" N 992 Z~ i Southeast 16 0.70 JR A K Primary forest
14 108°55'55" E 18°44'44" N 669 754t Northeast 33 0.55 WEMK Secondary forest
15 109°41'33" E 18°54'09” N 1 000 7§ West 22 0.75 JFU AR Primary forest
16 109°41'28" E 18°54'10" N 920 Pk Northwest 17 0.85 JRAMR Primary forest
17 109°52'49" E 18°43'04" N 898 Jt North 26 0.70 JEA:BK Primary forest
18 109°53'12" E 18°42'28" N 781 7%t Northeast 45 0.40 JFU AR Primary forest
19 109°53'04" E 18°41'46" N 688 P L Northwest 3 0.55 KA Secondary forest
20 109°52'35" E 18°43'11" N 927 R South 25 0.55 JRE AR Primary forest
21 109°41'15" E 18°54'04" N 848 4t North 19 0.65 JEAZMK Primary forest
22 109°41'28" E 18°53'59" N 933 4t North 16 0.80 W Hk Secondary forest
23 109°41'30" E 18°54'01” N 942 P L Northwest 26 0.80 WEM Secondary forest
24 109°41'08" E 18°54'15" N 789 ¥ South 38 0.80 JEAZ MK Primary forest
25 109°41'18" E 18°52'56" N 910 PR Southwest 32 0.80 JEAEBK Primary forest
26 109°45'11" E 19°10'33" N 820 PGt Northwest 10 0.68 JFAE MK Primary forest
27 109°45'18" E 19°10'42" N 861 ZKH§ Southeast 26 0.73 JFAEHR Primary forest
28 109°45'27" E 19°10'43" N 934 Pt Northwest 13 0.75 JEAAK Primary forest
29 109°45'38" E 19°10'48" N 1016 % M5 Southeast 23 0.81 JFUAE K Primary forest
30 109°45'02" E 19°10'29" N 747 7§ West 18 0.82 JE A BK Primary forest
31 109°52'06" E 18°43'32" N 975 ZK East 22 0.55 R A2 K Secondary forest
32 109°52'11" E 18°43'40" N 982 7B Southeast 24 0.55 WAEM Secondary forest
33 109°50'36" E 18°42'29" N 633 Z<t Northeast 23 0.65 JE AR Primary forest
34 109°44'33" E 19°10'43" N 797 R South 20 0.50 JE A BK Primary forest
35 109°44'30" 19°10'34" N 794 7K East 20 0.60 JFAE AR Primary forest
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166 L i |

7] 45 ¥

0.19, AR EI{E D 0.51, tofi i AH [ (4 45
e, WKL ER T2 (R 2)

2300
£ » MiFEE A0 Total population
£ 250} g JE A4k Primary forest
E 212 =K Secondary forest
& 200
o
et
2150
g 122
“ 100} 81
i -
= ’ 4“4
ﬁ Or B o 30 26 i g “ 26 3
L i 4 ) 3
< 0 = 1 ! ; L L E E L ! 3 N
I o il v \%

2% Age class

B2 mAMBNRREN
Fig. 2 Age-class structure of Alseodaphnopsis

hainanensts populations

®2 AREREXRBNARFE
FiETHHASEEHE
Table 2 Mean values of Alseodaphnopsis hainanensis

seedlings under different habitat types and survey methods
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A WA
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H AR
Typical sampling method 4.63 6.19
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Table 3  Dynamic indices of age-class structure

of Alseodaphnopsis hainanensis populations

AR
TSR Dynamic index (%)
Dynamic index
class e AN JE A R UM
Total population  Primary forest Secondary forest
v, 88.10 90.00 87.74
v, -75.41 -90.24 -67.90
Vs 63.93 95.12 48.15
v, 40.91 -33.34 45.24
v, 66.22 81.29 62.70
v, 5.09 8.13 0.55
Py 0.007 7 0.100 0 0.008 7
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Table 4  Static life table of Alseodaphnopsis hainanensis populations
N OEERA
7 Y
fi A fwf DBH class A, a, 1 Inl, ‘ q. L T . s, K
ype ge class ([’m) (%)

T e AN I DBH=2.5 252 191 1 000 6.908 257 25.70 872 2029 2.029 0.743 0.297
Total population

| 2.5<DBH=7.5 30 142 743 6.611 246 33.10 620 1157 1.557 0.669 0.402

I 7.5<DBH=<22.5 122 95 497 6.209 235 47.28 380 537 1.080  0.527 0.641

IV 22.5<DBH<42.5 44 50 262 5.568 236 90.08 144 157 0.599 0.099 2.310

\ DBH>42.5 26 5 26 3.258 — — 13 13 0.500 — 3.258

J A bR I DBH=2.5 40 34 1000 6.908 265 26.50 868 2177 2.177 0.735 0.308
Primary forest

| 2.5<DBH=7.5 4 25 735 6.600 206 28.03 632 1309 1.781 0.720 0.329

I 7.5<DBH=<22.5 41 18 529 6.271 235 44.42 412 677 1.280 0.556  0.587

IV 22.5<DBH=425 2 10 294 5.684 177 60.20 206 265 0.901  0.398 0.922

A% DBH>42.5 3 4 117 4.762 — — 59 59 0.504 — 4.762

WA bR I DBH=2.5 212 164 1000 6.908 274 27.40 863 1946 1.946 0.726 0.320
Secondary forest

| 2.5<DBH=7.5 26 119 726 6.588 256 35.26 598 1083 1.492 0.647 0.435

I 7.5<DBH<22.5 381 77 470 6.153 232 49.36 354 485 1.032  0.506 0.681

IV 22.5<DBH=42.5 42 39 238 5.472 226 94.96 125 131 0.550  0.050 2.987

A% DBH>42.5 23 2 12 2.485 — — 6 6 0.500 — 2.485

T A P AP EG a,. A SIS BR IR O AP35 D RKL 1. B x BORRIEACA TG AR d, . TERY S x ARG 2+ 1 Z ]
PIBRIEALIET R g, RS o BHMASET 2 L, TR« RIS o+ | Z I PG AR T, TERR S x B LA BRI AR

e, MR EMRIERE; S, FIBIFIER; K, FIEEIN KR,

Note: A,. Individual number of age class x; a,. Number of surviving individuals of age class x after A, smooth sliding;

. Standardized

x

number of surviving individuals of age class x; d_ . Standardized number of deaths during the interval between age class x to x+1; ¢q,.

Individual mortality of age class x; L . Average number of surviving individuals between age class x to x+1; T.. Total number of individuals

age class x to over x; e,. Average life expectancy of individual; S,. Survival rate of population; K, . Vanish rate of population.
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Fig. 3 Survival curves of Alseodaphnopsis

hainanensts populations
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Table 5  Fitting models for survival curves of
Alseodaphnopsis hainanensts

iR Ik R .
Population Equation
JE AR y=7.280x""" 0.762 9.625
Primary forest

y=7.837¢ %" 0.915 32.374

A y=8.211x7""" 0.515 3.189
Secondary forest

y=10.156¢ "% 0.698 6.932

FPREEAN y=7.818x"" 0.567 3.928
Total population

y=9.130e ' 0.749 8.929
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Table 6 Time series prediction of quantitative dynamics of Alseodaphnopsis hainanensis populations
APHE S J A b UCAER
Total population Primary forest Secondary forest
e
Age class  JEIAE R JR UK TR BE
Primary M, M, M, M Primary M, M, M, M, Primary M, M, M, M,
data data data
| 252 40 212
I 30 141 4 22 26 119
I 122 76 135 41 23 28 81 54 106
v 44 83 65 224 2 22 16 22 42 61.5 50 90
A% 26 35 64 56 95 3 3 15 13 18 23 33 49 43 77

T M, My M, Mo RERESE 2 4> 34> 44> 5 AN E) )5 B A AL

Note: M,, M,, M,, M, indicates number of individuals after the the time of next 2, 3, 4, 5 age classes, respectively.
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