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Abstract: For the protection of an endangered plant, it is very important to understand its population survival status and
population dynamics. In order to better protect the rare and endangered Dracaena cambodiana, 11 populations of D.
cambodiana in different habitats on Hainan Island were investigated, and the basal diameter of individuals was recorded to
establish age structure and static life table, and then the population age structure dynamic index and the survival curve and
survival function curve, so as to determine the population structure and survival status of D. cambodiana. The results showed
that the population age structure of D. cambodiana is closely related to its habitat. Populations in habitats near sea, NS and

YL, were declining, whereas those of CH and LN were stable, and the other 7 populations farther from the sea were
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increasing. Among these 11 populations of D. cambodiana, the EXL population showed the highest growth trend and the best
stability. JFM, JF, CH, and LN populations also showed a growth trend and good stability, whereas NS and YL populations
showed the worst stability and anti-interference ability. The survival curve of the 11 D. cambodiana populations were of a
Deevey-I (convex curve) type, and the survival rate of young individuals was higher than that of middle-aged and aged
individuals, indicating that the survival ability of young individuals is better than that of middle-aged and aged individuals.
However, the results of survival function analysis showed that the early and late life history of D. cambodiana were fragile,
whereas that of middle aged was stable, suggesting that the habitat of D. cambodiana was more suitable for the survival of
middle-aged individuals, and that the young individuals were under strong effects of environmental filtering. D. cambodiana
is a depensation species, and therefore multiple protection methods should be used to protect and rejuvenate the current

populations.
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Table 1 General situation of Dracaena cambodiana populations
e 1K /m K& du4 ARER R G3A7 AR
Population Altitude Latitude Longitude Individual Location Habitat type
NS 15 109°09'5.50" 18°18'3.08" 83 =ETEG L iAske
YL 59 109°39'16.50" 18°14'21.78" 19 ST S iAsEe)
JF 865 108°50'34.51" 18°45'38.86" 40 SRR B yiAsEe)
JFH 808 108°50'15.14" 18°45'49.37" 20 SRAR Bl ViAsE=
JFM 219 108°59'53.16" 18°44'37.76" 20 SRARELRIEIS iAske
CH 170 108°42'21.74" 19°20'8.64" 40 EPIR==Y I WN 3 iASEe)
SJL 95 108°50'59.06" 19°21'59.77" 21 ET B =g riAsks)
LN 44 110°24'37.47" 18°4043.99" 26 JrTARE W iAskE)
HL 194 108°48'45.49" 18°46/30.09" 57 R T RIS ik
EXL 980 109°06'40.31" 19°00'45.09" 40 ZRI7 iR Bt us FIRAE
EX 230 109°04'11.90" 18°59758.00" 55 AR5 ik St AR

NS: =WiiE W EHE,

Nanshan population in Sanya city; YL: =TT BV EHE, Yalongwan population in Sanya city; JF: Sk 7R E-4RIEIL5] 7K

SkJEH#f, Yinshuitou population on Jianfengling in Ledong county; JFH: ‘&4 H Q0404 [0 3k 75 /& #f , Huitouwan population on Jianfengling in Ledong
county; JFM; SRARELARUEIE U 1 fE ¥, Chahekou population on Jianfengling in Ledong county; CH. S VL E B fL KU JE R, Changhuadaling
population in Changjiang county; SJL; E{LE =ZIBFERE, Sanjialing population in Changjiang County; LN: J7 i SR’ LLERE, Lenanshan population
in Wanning city; HL: Z 7T BRI e R , Heiling population in Dongfang city; EXL: ;Eﬁ‘ﬁiﬁz'ﬁ‘ﬂ@%ﬁ, Exianling population in Dongfang city; EX: ES

FrTi AR SIS R R A R, Nanlang population on Exianling in Dongfang city
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Fig.1 Populations’ location of Dracaena cambodiana
NS: =i g LLJE#E, Nanshan population in Sanya city; YL; =iF

eI FERE, Yalongwan population in Sanya city; JF: SRARE-4R
W 5| 7K 3k J& #E, Yinshuitou population on Jianfengling in Ledong
county; JFH: Z%?%Qeﬂl%mébk{%‘}%ﬁ#, Huitouwan population on
Jianfengling in Ledong county; JFM: 5k 4 B4 W04 ST 11 3 7,
Chahekou population on Jianfengling in Ledong county; CH: &7I.E:
Bk K% JE Changhuadaling population in Changjiang county;
SIL: B YL B = %04 J& B, Sanjialing population in Changjiang
County; LN ﬁﬁ‘:ﬁj‘ﬂ%ﬁém%g¥, Lenanshan population in Wanning
city; HL: 78 5 77 2204 & ¥, Heiling population in Dongfang city;
EXL: 4% J5 i #%& 5 0% J& 7, Exianling population in Dongfang city;
EX: &5 IS RS IR AT JERE, Nanlang population on Exianling in
Dongfang city
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Fig.2 Age structure of Dracaena cambodiana populations
I . D(AFEAR, basal diameter of individuals) <3cm; II: 3em<D<10cm; II: 10cm<D<20cm; IV: 20cm<D<30cm; V : 30cm<D<40cm;
VI; 40cm<D<50cm; VI; 50cm<D<60cm; VIl; 60cm<D<70cm; IX: 70cm<D<80cm; X ; 80cm<D<90cm; XI; 90cm<D<100cm; XI;: 100cm
<D<150cm; X 1I; D>150cm.
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Table 2 Age structure dynamic index of Dracaena cambodiana population

Ae fﬁgsf//jfﬁatiun NS LN YL CH JF JFH JEM HL SJL EX EXL
I — 25.00  -100.00  50.00 50.00  -100.00 -100.00 -64.29 40.00 -31.82 -91.43
| — -57.14 -50.00  75.00 42.86 -16.67 27.27 42.86 33.33 18.18 94.29
I 50.00 100.00 —-33.33  100.00 0.00 50.00 87.50 -20.00 100.00 — —
v 0.00 -100.00 33.33 -100.00  -50.00 -25.00 — 20.00 — — —
\ -75.00 -75.00 0.00 -50.00 87.50 50.00 — 0.00 -100.00 — —
Vi -11.11 25.00 0.00  66.67 100.00 — — 87.50 — — —
Vi 33.33 66.67 0.00 -33.33 -100.00 — — -66.67 — — —
Vil —-45.45 100.00 50.00  66.67 100.00 — — — — — —
X 72.73  -100.00 0.00 -66.67 -100.00 — — — — — —
X -50.00 100.00 -50.00  66.67 — — — — — — —
XI -68.42 -100.00 50.00 -83.33 — — — — — — —
X 31.58 0.00 — 66.67 — — — — — — —

X1 — — — — — — — — — — —

I . D(MAKEAE, basal diameter of individuals) <3cm; II': 3em<D<10cm; II: 10cm<D<20cm; IV: 20cm<D<30cm; V : 30cm<D <40cm;
VI. 40cm<D<50cm; VI: 50ecm<D<60cm; VII; 60cm<D<70cm; IX: 70ecm<D<80cm; X : 80cm<D<90cm; XI: 90cm<D<100cm; XI: 100cm<D

<150cm; X II: D>150cm; “—"f0E2{E, “—" means null values
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Table 3 Dynamic index( Vpi \V'pi ) of Dracaena cambodiana population

R/ S . " iR/ S 1 B v
Population/Dynamic index " " Population/Dynamic index " "
NS 11.38 0.45 JFM 52.63 13.16
CH 42.98 3.31 HL 17.63 2.52
LN 42.14 3.24 SJL 20.00 3.33
YL 7.41 0.67 EXL 84.89 14.15
JF 45 4.5 EX 46.57 1.04
JFH 18.98 1.58

Vit FOBE AR IS 254 (R B AR Ak Bh S48 %K, dynamic index of quantitative change in population age structure ; V' 7 RN AR I B B REAR
W AR KR AR BE S5 # 3 598 %X, population structure dynamic index considering population age class number and individual number in each

population age class
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Fig.3 Survival curve of Dracaena cambodiana populations
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Fig.4 Mortality and Kkilling power of Dracaena cambodiana populations
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Table 4 Static life table of Dracaena cambodiana population

v 4 Y
Pojriion A;f i . A, a, 1, Inl, d, 7. L T, e, k,
NS I 0 15 1000 6.91 133 0.13 933 5300 5.30 0.14
1 0 13 867 6.76 133 0.15 800 4467 5.15 0.17
1 4 11 733 6.60 133 0.18 667 3700 5.05 0.20
1% 2 9 600 6.40 67 0.11 567 3033 5.06 0.12
\Y 2 8 533 6.28 133 0.25 467 2467 4.63 0.29
Vi 8 6 400 5.99 0 0.00 400 2000 5.00 0.00
I 9 6 400 5.99 67 0.17 367 1600 4.00 0.18
VII 6 5 333 5.81 0 0.00 333 1233 3.70 0.00
X 11 5 333 5.81 67 0.20 300 900 2.70 0.22
X 3 4 267 5.59 0 0.00 267 600 2.25 0.00
XI 6 4 267 5.59 133 0.50 200 333 1.25 0.69
XI 19 3 133 4.89 67 0.50 100 133 1.00 0.69
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Warog A WA o AR O RIS AG 5 A

£ A Y
X1 13 1 67 4.20 67 1.00 33 33 0.50 4.20
JF I 14 14 1000 6.91 500 0.50 750 2714 2.71 0.69
I 7 7 500 6.21 71 0.14 464 1964 3.93 0.15
| 4 6 429 6.06 71 0.17 393 1500 3.50 0.18
v 4 5 357 5.88 71 0.20 321 1107 3.10 0.22
\Y 8 4 286 5.65 71 0.25 250 786 2.75 0.29
Vi 1 3 214 5.37 71 0.33 179 536 2.50 0.41
VI 0 2 143 4.96 0 0.00 143 357 2.50 0.00
Vil 1 2 143 4.96 71 0.50 107 214 1.50 0.69
IX 0 1 71 4.27 0 0.00 71 107 1.50 0.00
X 1 1 71 4.27 71 1.00 36 36 0.50 4.27
JFH I 0 8 1000 6.91 250 0.25 875 2188 2.19 0.29
I 5 6 750 6.62 250 0.33 625 1375 1.83 0.41
m 6 4 500 6.21 250 0.50 375 750 1.50 0.69
\Y 3 2 250 5.52 125 0.50 188 375 1.50 0.69
\% 4 1 125 4.83 0 0.00 125 188 1.50 0.00
VI 2 1 125 4.83 125 1.00 63 63 0.50 4.83
JFM 1 0 12 1000 6.91 333 0.33 833 833 0.83 0.41
I 11 8 667 6.50 250 0.38 542 542 0.81 0.47
m 8 5 417 6.03 333 0.80 250 250 0.60 1.61
v 1 1 83 4.42 83 1.00 42 42 0.50 4.42
CH 1 8 8 1000 6.91 125 0.13 938 5500 5.50 0.13
I 4 7 875 6.77 125 0.14 813 4563 5.21 0.15
m 1 6 750 6.62 125 0.17 688 3750 5.00 0.18
v 0 5 625 6.44 125 0.20 563 3063 4.90 0.22
v 3 4 500 6.21 0 0.00 500 2500 5.00 0.00
Vi 6 4 500 6.21 125 0.25 438 2000 4.00 0.29
VI 2 3 375 5.93 0 0.00 375 1563 4.17 0.00
VIl 3 3 375 5.93 125 0.33 313 1188 3.17 0.41
X 1 2 250 5.52 0 0.00 250 875 3.50 0.00
X 3 2 250 5.52 0 0.00 250 625 2.50 0.00
XI 1 2 250 5.52 125 0.50 188 375 1.50 0.69
XI 6 1 125 4.83 0 0.00 125 188 1.50 0.00
X I 2 1 125 4.83 125 1.00 63 63 0.50 4.83
SIL 1 10 10 1000 6.91 400 0.40 800 1900 1.90 0.51
I 6 6 600 6.40 200 0.33 500 1100 1.83 0.41
m 4 4 400 5.99 200 0.50 300 600 1.50 0.69
v 0 2 200 5.30 100 0.50 150 300 1.50 0.69
v 0 1 100 4.61 0 0.00 100 150 1.50 0.00
Vi 1 1 100 4.61 100 1.00 50 50 0.50 4.61
EXL 1 3 30 1000 6.91 567 0.57 717 967 0.97 0.84
I 35 13 433 6.07 400 0.92 233 250 0.58 2.56
m 2 1 33 3.51 33 1.00 17 17 0.50 3.51
EX I 15 22 1000 6.91 182 0.18 909 1955 1.95 0.20
I 22 18 818 6.71 182 0.22 727 1045 1.28 0.25
| 18 14 636 6.46 636 1.00 318 318 0.50 6.46
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£ A9

LN I 4 7 1000 6.91 143 0.14 929 5929 5.93 0.15
I 3 6 857 6.75 143 0.17 786 5000 5.83 0.18

I 7 5 714 6.57 0 0.00 714 4214 5.90 0.00

v 0 5 714 6.57 143 0.20 643 3500 4.90 0.22

\ 1 4 571 6.35 0 0.00 571 2857 5.00 0.00

VI 4 4 571 6.35 143 0.25 500 2286 4.00 0.29

Wi 3 3 429 6.06 0 0.00 429 1786 4.17 0.00

Vil 1 3 429 6.06 143 0.33 357 1357 3.17 0.41

X 0 2 286 5.65 0 0.00 286 1000 3.50 0.00

X 1 2 286 5.65 0 0.00 286 714 2.50 0.00

XI 0 2 286 5.65 143 0.50 214 429 1.50 0.69

X 1 1 143 4.96 0 0.00 143 214 1.50 0.00

X I 1 1 143 4.96 143 1.00 71 71 0.50 4.96

YL I 0 4 1000 6.91 250 0.25 875 5625 5.63 0.29
I 1 3 750 6.62 0 0.00 750 4875 6.50 0.00

I 2 3 750 6.62 0 0.00 750 4125 5.50 0.00

v 3 3 750 6.62 250 0.33 625 3375 4.50 0.41

A% 2 2 500 6.21 0 0.00 500 2750 5.50 0.00

Vi 2 2 500 6.21 0 0.00 500 2250 4.50 0.00

VI 2 2 500 6.21 0 0.00 500 1750 3.50 0.00

VIl 2 2 500 6.21 250 0.50 375 1250 2.50 0.69

X 1 1 250 5.52 0 0.00 250 875 3.50 0.00

X 1 1 250 5.52 0 0.00 250 625 2.50 0.00

XI 2 1 250 5.52 0 0.00 250 375 1.50 0.00

X 1 1 250 5.52 250 1.00 125 125 0.50 5.52

HL 1 5 16 1000 6.91 125 0.13 938 4094 4.09 0.13
| 14 14 875 6.77 125 0.14 813 3156 3.61 0.15

] 8 12 750 6.62 125 0.17 688 2344 3.13 0.18

v 10 10 625 6.44 125 0.20 563 1656 2.65 0.22

AY 8 8 500 6.21 63 0.13 469 1094 2.19 0.13

M 8 7 438 6.08 125 0.29 375 625 1.43 0.34

VI 1 5 313 5.74 125 0.40 250 250 0.80 0.51

VIl 3 3 188 5.23 188 1.00 94 94 0.50 5.23

A, NI AARSL, individual number of age class x;a, :Ax 2J B IE/G WA, the revised data of A, 51, :x #ZFF IR BT HRELAETE A
%, the standardized number of surviving individuals of age class x ;Inl,: L ) [ ZAX4K, the natural logarithm of [ ;d, : A x Bl x+1 #5254 8] & 3 P9 b ofiE
FEFET-AMAERL, the standardized number of death individuals from age class x to age class x+1;q, : Ik x B v+ 1 IEZRIAIFRIIEIAYBE T3, mortality from
age class xto age class x+1;L, : M\ x B -+ 1 #5324 8] B[R] SR A7 36 19 A%, the number of surviving individuals from age class x to age class x+1 ;T : A
v W BT x PR R BB, the total individual number of age class xand age classes older than xje, :iE A » #& 90N R B LA IR, life

expectancy of individuals in the age class x;k, : JHR %, disappearance rate

BRI AL T R AR G B AR B ASHEAA N, 7 T WGt 1 1 9o P ok P v AR A R B2 0K, i
ARG A A A AL TG T AR, BR EXL BREESN , HE Rl ) A B 5 ok i 22 BRS8N e 38 R e 3, U 1 T g
TR R A B AN A S e IRRE | PR B eSS (] 6) o
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Fig.5 Survival rate and accumulated mortality rate curve of Dracaena cambodiana populations
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Fig.6 Morality density and hazard rate curve of Dracaena cambodiana populations
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