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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
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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 4. 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 4. hainanensis populations in
primary and secondary forests fluctuated between neighboring age classes, and the values of V),
and V", were greater than zero, which indicated that the populations were the growth type, but it
were more sensitive to external disturbances, and had poorer anti-disturbance ability. The
secondary forests populations were more resistant to disturbances than primary forests. (3) The
static life table showed that the number of surviving 4. hainanensis populations and individual
life expectancy decreased gradually with increasing age class in both primary and secondary
forests; the population survival curve tended to be Deevey-II type. (4) After experiencing 2-3
age-class times, there was a decline in the number of individuals in the primary forest age class III;
while after experiencing two age-class times, there was a decline in the number of individuals in
the secondary forest age class III. The number of individuals at all ages in both primary and
secondary forests showed a steady increase after the next five age-class times. In summary, the
populations of 4. 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 ages and maintain population stability. Measures should
be taken to promote the natural regeneration of 4. hainanensis populations, such as strengthening
in-situ conservation, strengthening research on seedling breeding and seedling renewal, carrying
out research on genetic diversity, and conducting moderate anthropogenic measures.

Key words: Alseodaphnopsis hainanensis, endangered plants, population structure, survival

curves, survival analysis, dynamic indices
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Figure 1 Schematic diagram of the study area and survey points
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Fig. 2 Age class structure of Alseodaphnopsis hainanensis populations
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Table 2 Mean values of Alseodaphnopsis hainanensis seedlings under different habitat types and

survey methods

WEITE

BT F-Y2{H Mean values of seedlings

JEAER AR
Methodology of the survey
Primary forest Secondary forest
SRS
4.63 6.19
Typical sampling method
Sk 0.19 0.51
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Method of actual measurement
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Table 3 Indices of the dynamics of the age-class structure of Alseodaphnopsis hainanensis

populations
A FEH Dynamic index (%)
AR — ‘
. FhEE AN J A Ak AR
Dynamic index class
Total population Primary forest Secondary forest

Vi 88.10 90.00 87.74
V> -75.41 -90.24 -67.90
Vs 63.93 95.12 48.15
Va 40.91 -33.34 45.24
Vpi 66.22 81.29 62.70
V'pi 5.09 8.13 0.55

Py 0.007 7 0.100 0 0.008 7
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MRAR PR AR AR SR T WeZORN SR 1T e b Bk am W B, ARSI 2R L,
ARSI IE ML RE B . SR AEMATR A Al PP AET R O ) RIS E
o B WG R, SET-RIZHIG K, UEARI) PR SE T R A S IV e S8R N 94.96%.,
WS T R R IR B B E,  HEMZE SR a] R 2 1 AR BIRIR

R4 MFHAEE S AR

Table 4 Static life table of Alseodaphnopsis hainanensis populations
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VE: A ERFEGEEG a. SEAEEREYE; L BENORERTTERE; d EREMRHENIETBE; o ER%
7 Type WBae BR Ay ax L Inl, dx g« L. T: e Se K.
Age Numerical (%)
class  order (cm)
FTE A I DBH<2.5 252 191 1000 6.908 257 25.70 872 2029 2029 0.743 0.297
Total il 2.5<DBH<7.5 30 142 743 6.611 246 33.10 620 1157 1557  0.669 0.402
population
11 7.5<DBH<22.5 122 95 497 6.209 235 47.28 380 537 1.080  0.527 0.641
I\Y 22.5<DBH<42.5 44 50 262 5.568 236 90.08 144 157 0.599  0.099 2310
v DBH>42.5 26 5 26 3.258 — — 13 13 0.500 — 3.258
I DBH<2.5 40 34 1000 6.908 265 26.50 868 2177 2177 0.735 0.308
JRAEM 1l 2.5<DBH<7.5 4 25 735 6.600 206 28.03 632 1309 1781 0720 0329
Primary forest
11 7.5<DBH<22.5 41 18 529 6.271 235 44.42 412 677 1280  0.556 0.587
v 22.5<DBH<42.5 2 10 294 5.684 177 60.20 206 265 0.901  0.398 0.922
% DBH>42.5 3 4 117 4.762 — — 59 59 0.504  — 4762
I DBH<2.5 212 164 1000  6.908 274 27.40 863 1946 1.946  0.726 0.320
KA 1l 2.5<DBH<7.5 26 119 726 6.588 256 35.26 598 1083 1492 0.647 0.435
Secondary
forest I 7.5<DBH<22.5 81 77 470 6.153 232 49.36 354 485 1.032  0.506 0.681
v 22.5<DBH<42.5 2 39 238 5472 226 94.96 125 131 0.550  0.050 2.987
v DBH>42.5 23 2 12 2.485 — — 6 6 0.500 — 2.485

PIANABET R L, RN TGN T FER R R D LS MG o MEMTHEMINEE; S, MBS, K.

TR R

Note: Ay Individual number of age class x; a. Number of surviving individuals of x age class after Ax smooth sliding; /. the

standardized number of surviving individuals; dy. Standardized number of deaths during the interval between age class x to x+1; gx.

mortality; L, Number of surviving individuals between age class x to x+1; Tx. Total number of individuals age class x to over x; ey, Life

expectancy; Sx Survival rate; K. Vanish rate.

2.4 FRREHFAIE LR

FEJR AR AR, PRl (A7 3 i 2R L L — SO A S etk . — Sk,
T A 855 o M AE S W) =AM (T —IID by, AR AR B8 (nk) 1R B
FRIARAF— 2. SR, EHVYFIE TR (IV—V) WIE], WA A5 b (0 Ind, T FRd
DUBR 22 5 JRUAE AR T B REAR 0, T A AR AR T B P D B e
JEAEMR S RAEMR S FRE BN ek A A 6 R AR Bk B I T R RS, BT, 45
Hef BRI RMEAN FAE LB IL 1% pR 5K A AL, X3 W3l 1) A7 375 it 28 55 Deevey- 1T A 14
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Table 5 Fitting models for survival curves of Alseodaphnopsis hainanensis

Fh#E Population J7 7% Equation R? F
JR AR 3=7.280x0203 0.762 9.625
Primeval forest y=7.837¢0-08% 0.915 32.374
WA y=8.211x0477 0.515 3.189
Secondary forest 1=10.156¢0-22% 0.698 6.932
Pl A0 =7.818x-0363 0.567 3.928
Total population 1=9.130¢0-167 0.749 8.929

2.5 FHREHIS R 5 B 2

W 6 TN, 0PRSS TR G AR £ 77 2 A G0 T LB R, S
G L D R e IR A A ORI R DRI . (EZ8 07 2-3 MR
BRI 00/ RS B R, PRI 41 4k T REE) 23 R 28 k. YCEARIIT
B SR R 2 MBS BB B BL T, BORAY 81 BRBLADEI T 54 bk SROKIL,
AT LS LB OGS SRR B 2 B MR, TR B AR B A

&

R 6 MPHRERACRE DA 8] 51 T

Table 6 Time series prediction of population dynamics of Alseodaphnopsis hainanensis

W 2% FhEE AT Total population JRAEHR Primary forest KR Secondary forest
Age JRaG M> M, Ms R M, M; M, Ms R M> M; My Ms
class  H¥E EAET i
Primary Primary Primary
data data data
1 252 40 212
1I 30 141 4 22 26 119
111 122 76 135 41 23 28 81 54 106
v 44 83 65 224 22 16 22 42 61.5 50 90
\Y 26 35 64 56 95 3 3 15 13 18 23 33 49 43 77
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Note: M>, M3, My, Msindicates the population size at age after the next 2, 3, 4, 5 age class, respectively.
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