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Abstract; Loropetalum subcordatum (Hamamelidaceae) is one of rare and endangered species, and endemic species to
China. The population structure is an element issue for its protection. The innovation of this paper was to analyzed popu-
lation characteristics of L. subcordatum in Maolan Karst Natural Reserve, Guizhou Province and to provide countermeas-
ure for protecting L. subcordatum. We investigated the population diameter structure, static life table and studied survival

curve of L. subcordatum based on the survey. The results showed were as follows: (1) Proportion of the individual num-
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ber of L. subcordatum was diameter Class IV (2.5 em<DBH<5 cm) , which accounted for 27.0%, and the seedling bank
accounted for 24.7%. Therefore, the population was stable with lots of seedling and young trees pool. (2) Diameter class
Il (h>1.3 m, DBH<1 ecm) and Class I (h<1.3 m) has the highest life expectancy. At Class V (5 em<DBH<7.5 cm),
there was an inflection point of life expectancy. In Class I, Class I, Class Ill and Class IV, the life expectancy of L. sub-
cordatum decreased with the age increasing. In Class VI, Class VI, Class VIl and Class IX, the life expectancy of L. sub-
cordatum was increased firstly and then decreased with the age increasing. (3) Class V had the highest mortality and dis-
appeared rate, because of the environmental sieve especially water stress. The trend of mortality curve was consistent
with disappeared rate curve and the curve was up and then slightly down with aging. (4) The survival curve was mono-
tone decreased except for Class Il to Class Il (1 em<DBH<2.5 cm). (5) To protect the species more effectively, the
best way is in-situ conservation (on-site maintenance ). The medium diameter class of L. subcordatum needs more atten-
tion to tending. The L. subcordatum population in Maolan can have a better recovery potential, as long as continue to
maintain the reforestation politics.

Key words; rare and endangered plants, diameter structure, static life table, survival curve, Maolan National

Natural Reserve
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WHE 40 mx10 m FIFEA (P T FEE2 000 m®) ([
FLRLAE 2009 ) |, 0 S5 B RE b () 20 26 B I HR SR
Wem MiVEDIRRE A0 ZIERE (£ 1) % BEIH
WM 4410 mx10 m BFETT , WA FE 7 a2y )]
T AR, BT IAE 7 = A9 B (h) <
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Table 1  Basic status of Loropetalum subcordatum sampling points in Maolan Natural Reserve, Guizhou
H5 W OWOE Mol CPHIMES PR AOREE  MiEEW
Sampling 7.7 Altitude  Gradient  Aspect  Mean height ~Mean DBH  AO thickness Litter thickness

Latitude and longitude
code

(m) )

(°) (m) (em) (em) (em)

A 107°56'09.90" E, 25°20'04.59" N 861 26
B 107°56'16.01" E, 25°20'07.79" N 871 33
C 107°55'37.61" E, 25°18'28.74" N 907 31
D 107°55'35.81" E, 25°18'32.54" N 896 30
E 107°55'54.21" E, 25°18'44.24" N 857 27

342 4.30 2.87 1.4 1.8
288 4.14 2.91 3.0 4.4
192 5.09 3.79 3.5 8.5
335 4.53 3.18 2.8 6.8
73 3.26 2.67 2.2 4.7
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R 730 G S W 98 T BE A 2 AE TR I S Y
R (P-4 ,2008 ), R Y W 20 RIAR 9% BRI
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I H K Z R R RS AR R (ki
2545 20163 Ma et al ,2013) , AHFFE SRR ZEH
A AF W2 25 48 2 B 00 24 T 1 AE Fh B RRAE AR 408 BT A
A5 T TN R A DX D 24 1] A6 Fh R AR5 A B AR g
LU R ARAER] 2 MR h< 1.3 m 890 1 9, MK
DBH<1 em H h>1.3 m 90 T g%, & DBH=1
em B3 LS MH M 1 em<DBH<2.5 cm; IV
#2.5 em<DBH<5 em; VN 5 em<DBH<7.5
em; VIZ N 7.5 em<DBH<10 c¢cm; IZ% 4 10 em <
DBH<12.5 cm; VIZ & 12.5 ecm <DBH<15 cm; X
%5 DBH=15 cm,
2.3 EamREmH

AR F o TR S S B AR, AT R

FPREEL SR O, Bl RE 5 PR 58 10 38 4 50 &R (BRI 1R
85,2000) . GEit A AR HREL, WA B A A A% A
RAFTE (a,) , THE D x WO IR I 09 5 HE AL A7
TWHE(L) FET8(d,) FET-H (q,) M ox Bl x+1
BB B S SR (L) NS o AR Z0GE 1Y
it x BHRBITEERE(T,) A (e,) JTHE
KK, SF gl BRIt hI MR fem M2, 15
NS (I

l,=a/ay,x1 000; d . =1 -1, q =d/I X
100%; L= (L+1,,)/2; T,=S1; e, =T./L; K, =
Inl ~Inl_,, .

3 AR EA

AR R A IR A BP0 25 1T AR AR 515 bk,
A (h<1.3 m) B9MAK 76 ¥, DBH=1.0 cm [
A 388 k(i 75.3%) , iR KIWH 17.5 em, F
PIM94E (3.8+2.4) em,, P25 TAEAE TR RJZ 19T 3
HEEH 12.06+5.37 , EAR)Z 4.94+2.84 HAZ 2.57+
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H TR, <] em, EE<1.3 m; TR, Miit<l em, &E>1.3 m; MK (/MH). 1 em<DBH<2.5 cm; V&
(HH). 2.5 em<DBH<5 cm; VZ& (T KH). 5 em<DBH< 7.5cm; VIZZ( KHt). 7.5 em<DBH<10 cm; VIZ%(EH).
10 em<DBH<12.5 cm; IIZ (M ). 12.5 em<DBH<15 cm; X2 (#M). DBH=15 cm, F[A,
Note: Class I(Seedling). DBH<1.0 cm, tree height<1.3 m; Class Il (Sapling). DBH<1.0 cm, tree height=1.3 m; Class Il (Small tree).

1 em <DBH<2.5 em; Class IV(Medium tree). 2.5 cm

<DBH<5 cm; Class V (Medium big tree). 5 em <DBH<7.5 c¢m;

Class VI (Big tree). 7.5 em <DBH<10 cm; Class VI (Old tree). 10 cm <DBH<12.5 em; Class VIl (Old tree).
12.5 em <DBH<15 c¢mj; Class IX (Old tree). DBH=15 c¢m. The same below.
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Diameter class structure of Lorpetalum subcordatum from sampling points in Maolan Natural Reserve, Guizhou
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Table 2 Static life table of Loropetalum subcordatum population in Maolan Natural Reserve, Guizhou
A 7S g MZ A yZS
o e

I h<1.3 m — 76 1 000 6.91 329 0.33 836 6 250.00 0.40 6.25
I DBH<1 c¢m — 51 671 6.51 -1 105 -1.65 1224 5 434.00 -0.97 8.10
I 1~2.5 cm 1.5 135 1776 7.48 -53 -0.03 1 803 4 210.50 -0.03 2.37
I\ 2.5~5 cm 3.7 139 1829 7.51 645 0.35 1507 2 408.00 0.43 1.32
\Y 5~7.5 cm 5.9 90 1184 7.08 960 0.81 704 901.50 1.67 0.76
Vi 7.5~10 cm 8.6 17 224 5.41 171 0.76 139 197.50 1.44 0.88
VI 10~12.5 cm 10.9 4 53 3.97 27 0.51 40 59.00 0.71 1.11
VI 12.5~15 cm 13.4 2 26 3.26 13 0.50 20 19.50 0.69 0.75
IX =15 cm 17.5 1 13 2.56 13 1.00 7 6.50 — 0.50

T IFIX A 1w 89 o, N o IRGTTIR IS Y SEBRAFTREL; 1. x WTT IR ARMEL AR TG E d, . A x B o+ 1 IR AR AL ST

T4 g, x BRI, L. x B ok | RGN T ARG RS T, « R UL E R IRR AT AL e,

BT A K. RT3

HEA x %A

Note: I-IX are the same as Fig.1; x. Age class; a,. Real survival individual number at beginning of x age class; [ . Standardized survival

number at beginning of x age class; d,. Standardized death number from x to x+1 age class; ¢,.

Individual mortality rate at x age class;

L . Average survival individual number from x to x+1 age class; T, . Survival individual number from x to higher age class; e . Average expec-

tative life of individuals into x age class; K . Disappearance rate of population.

INER S AT (F 2) AT LLE W, U2y ] 4L Fl
B IV BRGNS 2 O g g, 76 11 T
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SOET I IV Vs R 3 A I A 35 in, FU
FFAr AR, V G5 W Se T B SO U 245 1] 4E v
L AN NI = = T I =S ke 2 R S A M o
s [FE A= i W (E A R{E°F h>1.3 m \DBH<1
em BTN #8 2%, FOR Ry T #82 , INZ i -3 A K
RO RAF A A TR

ABIE G G A At A bR 2 1 O 24 1] 46 i A7 3 it
& MR &I T R L, W
R (K 2,q,) B IS L T4 2% /0 1 B
8, ZJ5 STt G BRI, B T DU 25 T 1 4L F
BEAT — 2 12 10 4 1 R, B oy A 3R

TOHRE ST DU IAERTH R BE T 4L (181 2, K, ) 53t
TR H— 2 H AR I VR BB 1Y
ﬁir“ Xof oy G I AR b 2 B, HG D TR AT R R

BCER I 0 52 e 20, DR Sk D 24 1) AR R T T B
%ﬁlﬂﬁ%ﬁkﬁﬂdﬁ.ﬁi B, T2 1] AR Y AT 4R
[ 2,In(L,) ] BrE T ie ﬂ?lJ]]Iﬂ?“@Siﬁ/J\mmLﬂ
A, FEAS T BB I

4 ik 5

4.1 MZ) LB HHE
PR B A W S5 M E — € R JEE B e 1 AR S
B O 28 B HAE B v P i M (P ARG KA
1993 ) , {H AR 358 14 22 S5 2 X6 R 1) 445 4 7 A T B3
W O S A ] A0 el 22 ] F) A 00 o A 205 4 AN ) (R4
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Fig. 2 Survival curve [In(l, )], mortality rate curve(q,) and
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in populations Maolan Natural Reserve, Guizhou

45,2005) , ARG H, S 25 B DU 25 1] 46 A
FEAS[) B Hby v (1 o 8 445 4 A 1 78RN RS e A 2
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FEI A IR A (R ELALSE,2009 ; #5 FR R4, 2016)
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B = WEFT AV RN AN A B VR RN B A
D241 AL J& T e i B 4 #1555 2K 43 ik 38
(R ,2016) AR K22 BRI IX
VU 25 1A A i A W 30T R K 2B R I 30T A A 5l
A B T 5 3 B0 24 T T AR I AR I )23 B (i
V) 5T 5 H ALY Rl R K 43w 4 A A Y
R, — B A e G h ARG R34 B RE - A —
B R 5 T i 30 R A B RR 1 R B i
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IV G RERRAR 2D, B M 2% A R B e R A A2 LA I
MR ) 45 R 5 AR ]

Bt P 2 TR AR R A D 25 1] 6 A H AR
G370 DX TRl B R E A R 1 R R 32
s TP R AR B A, IR K RS AR S
SERAR (0 42 K BAI, 2008 ) | EA1E Ry A5 i B R
TR ILAE R, B — 2 BB AR = AR R T B,
BABRKWYE S, MEMZ T AER,
HAEDEAM LR 74 TR E TR, H
AT AR, AR RE YR 0 5 2 B b onT R R
T I A S5 R R KA TS 2K
4.2 MG BHRIPRT R

DUZG T TAE A6 R SRR 3 FLA — U
A DA A el AR 2k Ak rp 55 BAR G & 4 W sk £ 3
J7 EARDUZG AR RN T & AR 5 (JBT 4 Fn gk
B9, 2008 ) , {H HELA B (14 0 BE AR g, v] DLd i
FHE (T b3 4E 2013) FILLB; (FM20 M55, 2015)
FEAEBAR, B R T R N TR A, (H AR
T 110 3l e R A 2 28 55 0 a8t A% 22 R 1) e B
3, AL 2R R A R TR R TE & A A
L EHORTETAN

XS R 22 DU 24 1] 46 R %) AR g, 32
NAER VT IL I (1) X2y 13 4 2,
JESEITE 1) 2 A4 w20+ D T 3kt G B0 AT 4
BPE B0 5 XP S | i 288 3 ol R A B e ik A7 4
AL, B L5, 4l A b A E, (2)
X R AR N TR, e s 4 Ry, DU gk
BT AERRF . (3) FEZIEI, T LA B BT LIAE
HEHIH 2F (sprouting) BE 1, #E T2 = FFAE 45 5% |

SE .
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