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Life history and spatial distribution of a Taiwania flousiana population in Leigong

Mountain, Guizhou Province, China
CHEN Zhiyang', YANG Ning"* ,YAO Xianming', TIAN Xiaomei’, YANG Manyuan’

1 Department of Landscape Architecture, Hunan Environment-Biological Polytechnic
2 Department of Information Technology, Hunan Environment-Biological Polytechnic

3 Centre of Practice and Training, Hunan Environment-Biological Polytechnic, Hengyang 421005, China

Abstract: Aims. We studied the life history and distribution of a Taiwania flousiana Gaussen population in Leigong
Mountain, Guizhou Province, China, to explain population growth characteristics, and how biological and environmental
factors affect population distribution and dynamics. Methods: T. flousiana, a rare and endangered plant, is distributed in
patches on southeastern facing slopes at altitudes of 800—1300m on Leigong Mountain. We sampled trees in 30 plots (30m
X 30m) , and in each plot, we established 9 subplots (10m x 10m) to measure the shrubs, grasses and regeneration of this
species. We recorded the diameter at breast height (DBH) of each tree, and then divided them into 13 size classes: S1, H
< 2.5m (DBH < 5.0cm); S2, H>2.5m (DBH < 5.0cm); S3, 5.0cm < DBH < 10.0cm; S4, 10.0cm < DBH <
15.0cm; S5, 15.0cm < DBH < 20.0cm, and so on. We recorded the location of every T. flousiana individual using
coordinates (x,y) within each subplot. We determined the population size and structure, life expectancy and survivorship
curve of T. flousiana to analyze population structure and dynamics.

Important findings; Because T. flousiana seedlings and big trees were rare, the structure and size classes of the
population indicate the 7. flousiana population is in decline. This appears to be caused by the species biological

characteristics and environmental factors. The survivorship curve of this T. flousiana population generally matches the
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Deevey II type. There are 2 peaks of mortality in the 6" and 12" size classes caused by intraspecific competition for
resources and physiological aging, respectively. The life expectancy of this species decreased monotonically during its life
span, although T. flousiana seedlings and big trees were rare and had low survival rates. The species generally has a
clumped distribution pattern, but this gradually changes over time from a clumped to a random pattern as trees matures from
young to middle-aged to old trees. Populations tend to be clumped in the first five size classes, and are distributed-randomly
from the 7" size class to the 13" size class. These different developmental stages were related to the biological and ecological
characteristics of the species and to microenvironmental conditions. Meanings; We conclude T. flousiana conservation
strategies should focus on seedling establishment and conservation, reducing human disturbance and enhancing genetic

diversity between populations.

Key Words: Taiwania flousiana; population structure; static life table; spatial distribution; Leigong Mountain

LA AL A Y TP E ) B S 1, AN 1 e AT 25 ) B i 20 A 07 X, e —E R B e 1
FER R JRAGH T BB A A% SR 2 PO REIIE Y I BN A, R P ) B A AR IR 2 — AR A S P AE 45 (]
AT E S A AR 2 R R R ] 5C FR R BT A R IO £ 5 S I T R T R AR R S R U R
G55 B AR PR I R AR R RN RS A 5 Sl 25 S W — S 1 BRBE R X AT A AR A A
AR s

FokZ ( Taiwania flousiana) EZFL G SR EIE E, RS = GG EY X 20 F 5 F, S EA
B B AR 1 55 e T 1999 AR HERY B SR AP BT AR AR ) (38—t b, A2 500 1 G it it
faki 23 EARA LA . B IR BB BB R e BIR H R
HETE NG T A SRS Th T AZ PSR RN 20 25 5 T A RIS 6 DR TE AN SGE 0 75 A LI A A 25 e
SRR DL K A3 (8] 3 AA SR AT A ESE , 0 T TR AR A AR A7 IR, $R 7R AR E BRI ), R e
fiF, ShAS KL LA S AL AR R R R E Ve B 8 L, IR AT A AP A X — B Wi i A )
SR AERLA A
1 HRERIEINERRL

A E R F ARG DAL T SN A A RS AR B M B, B AR AR D 26°20/25"—26°25'00"N, 108 °12
00"—108°20'00"E,, Ji H 7 Ahvefy i < fe¢ , B A TR eI, F e i, M 25 H AL DL A5 Re , ARRE T
1400 mm LA Hrfr 4—9 HECHHE T 25 AR A 80% ,10 A —H14F 3 /b, 24 i A 4F [k i 4 1Y
20% o FERIRN 14.3 °C 7 A BB TR 23.5 C51 HEdS , HFRIRN 3.6 €, =10°C1TH 2
A 4110 °C, =10 CHIKECH 197 d, B H 2920 d; +HER LSS BRTE st i+, 2RI, (R
ARG a , B A A 137 B} 349 J&§ 592 F ) EAE®EE S04 400, AL EESI L T6, RBOT Rl 43 3 4
TYIRER . (1) FEVEIR 1350 m DL R SR Ia AR, 322l 22 5505 + A AR BF 3R (Form.  Castanopsis fargesil +
Lithocarpus glaber ) 20 1%, ; (2) 76§35 1350—2100 m Ay Ll i 2 75 0 fE IR S AR, B2 H X +/KF X BE R
(Form. Quercus liaotungensis+Fagus longipetiolata) 411 ; (3) TEWFHR 2100 m LA Ry E ILEM | FE 2 & 10 ALY
+Hi 7THER (Form. Rhododendron lapponicum+ Sinarundinaria basihursuta) 411,

2 MRFE
2.1 FRHBEE

TEF 2N I AR X, A2 T2 2 LU BESROR 2 i 70 A 76 7 23 LU R B TR 8 800—1300 m Z [A] A 4%
PN ZEXT FRAZ G345 IX Sl A T S =5 SRRt b AR A2 20 A0 0 AR B I 0 B8 6 N FEHL (43511 H] Q1 .Q2,
Q3.Q4.05.Q6 F7) (£ 1), HAER MR LA AR 23 BB E 5 3830 4> 30 mx30 m TR AKETT 3
ARETT BARE T 5 HOR HAE R AVAR A TR AT i A 7E B DI ARRE I SR8 9 A HASRAR 7 4% 1Y
K/NH 10 mx10 m, FEARFEITIC R R RO & SR | w5 B B A AR O s HE AR RN B AKE 7 10 s R Bl s i
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TP SR AR T IO KA A R SO 0 G v B2, L LR R M A 0 A A Rl 00 S kR A A B AR AR (x
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F1EHEDR
Table 1 The description of experimental plots
5 THR/m YR/ (°) Yms(e)  AARER/ %  HEE/ % Wefis LS

No. of plots Altitude Slope Aspect Bareness of rock Canopy coverage Slope position ~ Community type
Q1 930 35° 85°ES 10 85 rhg TG - AT
02 1170 70° 55°ES 15 90 i1 FAZ-KH BT
Q3 960 45° 15°ES 30 70 TH FAL- ISR
04 1320 50° 40°ES 20 85 o)) FAZ- B RN IS AR
Q5 1080 65° 75°ES 69 75 il Fk-Se M A RR RV
Q6 810 50° 10°ES 15 90 T FAZ-Ri TRt

FAZ-AK Mo BE¥% Comm. Taiwania flousiana-Schima superba ; FAZ-KE K BEYE Comm. Taiwania Sflousiana- Fagus longipetiolata ; 55 ¥2-¥2 ARBEVE
Comm. Taiwania flousiana-Cunninghamia lanceolata ; F515-5 AN AKBEVR Comm. Taiwania Sflousiana-Pinus massoniana-Cunninghamia lanceolata ; 75

K- M A REEEYE Comm. Taiwania flousiana-Lithocarpus elizabathae ; FEAZ-Fi YT EEVE Comm. Taiwania flousiana- Sinarundinaria basihursuta

2.2 FRER/NHEER RN 53T

FAREWSCAEY) , AR g — Ak G LA 2Z B R 30 58, 76 i 2 F A7 BRI 00T, SR ST AR 9%
SERAREE R/ N EEH , IRIETSAZ A I8 LR, IF- 22 4 SR BRI /NG 4 i AT R o K R A2 S
X530 13 AR/, B B4 DBH<S5.0 em AR MAEBE H<2.5 m N5 1 KNG AMEEE H>2.5 m
R 2 KNG HtE DBH=5.0 em BYMATE 5.0 em (HEIBEEBLR] 43, BI:5.0 em <DBH<10.0 em H55 3 K/
2%:10.0 em<DBH<15.0 cm N5 4 K/ ;15.0 em<DBH<20.0 cm N5 5 KNG, -, f——XF 1, o3t
B KANRFAAAREL, W TAZFI RS A R, AT H B B2k,
2.3 PRSI A A% R o b
2.3.1 ZERsr Ak R KA b

FHI7 25/ Y8 LR AR R & 8 B B BRI RE A 723 (1S R 20 A, TS SR AR S B e b , R o3 A A J) 2R
ERIR PR F 7 22/ B LUy ¢ K50k P BT R B0 IR PLPEE BOR Morisita T8 2800 F K30k, IR #E1 748 =) 43
GRS AR
2.3.2 MRS SRR ARG AT

F oy HrEREE R 1 5 T8 A LS AZ R S0 A Z (8] 1 0GR R 3 m) R Wehr 4 DRSPS RS 6
SIS EARETT W TSR RBCR AT ST o IR ARSE R B r MR (5 BEEAT ¢ K380 L SRA Vg
TR S | 35 1) 30 B AN (o7 Fe R Fe ARt AT o

FEOCIRAAT B 559 ORI BE L B R 8 A7 i3 ) 4328 8 96 LAIEZR 7 Il A sl (/2R 0°) , W AR
J7 Il iERE 1 FRndby (247.5°—292.5°) 2 TR AR IbPE (292. 5°—337.5°) 3 F/R LI (202. 5°—247.5°) |
4 FR Y (337.5°—22.5°) 5 FoR Pk (157.5°—202.5°) .6 TR AREH (22.5°—67.5°) .7 Fnim b
(112.5°—157.5°) 8 R/NFHE(67.5°—112.5°) s Heril B B R RR, 3454000 6 94,1 ok 11°—15°, & 5°34%
T 9,6 9428 36°—40°; FIAIEN 1 9, hAiEN 2 9, FHAAIER 3 9L,
3 GER54H
3.1 AR RN L5

PL 6 MR H A 5EAS 30 mx30 m (RE T A S BN I FAZ AL, L iR A5/ I (1) WL 1 T LUR
W FEASRPVRELS M AEAE N B S AT B Bt 5 2 08 AR O BEAT R AR D &R T A MR BB LS 1 11 12,
13 K/NGAREE D 730000 3 3 1 85 18R AR BEMAR -5 S HE T BRI B8 3 4 .5.6.7 K
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INFEEZ A1 h 22 17 13 15 BR5 12 Bk, FhEgs #4148

BRRIESTH, WL, AR,
QYRR D I RAE BT LD R T £
W RGO R, RO E BE 4
R, i T 5E iR BRI RE g3
3.2 RHBEGRRBEN s’

hF R AR B SO TR o

1 2 3 4 5 6 7 8 9 10 11 12 13

ARG R 2, e ar R & B AE T2 %00 7 1 1 KN Size class
1,120 o XTIt Wretten S50 N | A fip e 40 v pe A4E — 26 471
{5 HERBBE AR A A (A AT S0 A A 280 5k,
RPRBAFP RS AN S R R R S k2 b, B
I, SR FHVT A 2 A2 AR A i 2 1 2 i e A R FH A A0 T B AR B ik AT b >

ARIYFE AR T AL B8 25 E RNV 75 5 T A RI RS Sh 25 T AT Ry 2 DA S 34 (O SRR BT 7 A AR I | 3494
A DU BRI IX A S A R RS A B A VORE 4T 13 AN, 6 AN FREEAR X I 1A A0S
I B R AIEARTES 1.2 5 5 9 BHEHE &AL, 40/ T5 2 3.6 il 10 eG4, ke
TR AR AR FE I R FLBIARAS I REEAE SN 2 DX B 1—7 W9 9—13 #%% ., 434
T 2 AN X BEAF IS B0 B

Bl1 FEEMBERNREN

Fig.1 The size structure of Taiwania flousiana population

T H o, =T,/n,=90/7=12.86 ~ 1350, =T,/n,=16/5=3.2~3, HIAHiX 2 D FIHUE K Be iy 41 i,
T3Hh 1T 2 A X B S A EOR S M TE B 22800 (430 R 19 F1 5 ) BB ity Ta] B i e (45l 7 S )
AV 2 S IXBeR— A SR AR A AT B R 225300 0 3 N L At . &5 BIEIG 158 o SRR TR I
Gl AP AR E I A A e (R 2) o UGBTI In (1) FHAEER, DL PO BE AR, 8 TSRS Fh
FERAAIE I ZR (K 2)

£2 FRURCHBENFERBEEGR

Table 2 The time-specific life table of Taiwania flousiana population

KNG AP

Size class Mean value o o L In€lo) 1 . . “
1 5 3 22 890. 00 6.91 0.22 220.00 4619.80 4.62
2 15 8 19 760.01 6.76 0.24 207.27 3729.80 4.32
3 25 22 16 629.09 6.59 0.27 196. 36 2969.79 4.08
4 35 17 13 522.96 6.38 0.23 135.91 2340.70 3.96
5 45 13 11 435.00 6.21 0.26 130. 00 1817.74 3.64
6 55 15 9 333.41 6.01 0.37 151.36 1382.74 3.38
7 65 12 7 281.59 5.76 0.23 73.18 1049.33 3.30
8 75 7 6 238.64 5.61 0.25 68.18 767.74 2.82
9 85 5 5 195.45 5.43 0.28 63. 64 529.10 2.33

10 95 6 4 146.37 5.20 0.39 70.91 333.65 1.84
11 105 3 3 105.00 4.92 0.46 62.73 187.28 1.37
12 115 1 2 59.55 4.51 0.69 62.73 82.28 0.91
13 125 1 1 22.73 3.82 — — 22.73 0.50
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TAPBEICT R g, BT FSAZFBE) —RLRRIE . A
2 L, BARTEEMBERET R ¢, MR LAA7E—E W 3h
PR SRR U, Bl R /NG 3 i S B — G s
X B 2 ANBH S W 5 1 IR R AETESS 6 K
AN B, L D] v B A R O AT, TSRS MR T Y
SEAINK, MR Z ) A 25 0 & A S RN OG IR K43
S48 ] 45 1R S R I SR bR 1 5 4 20, 1 I 2 3 4 5 6 7 8 910 11 1213
BB B AR F R AR RS A, S EGR AE T ¢, Frh g Size olass
MEG R FRTESZ 5, di s R 0 A A LI 2 RUMBNEESHE
RIS R AT IR AL B A K3 MMA T4+ 8055, TS 42 Fig.2  The survivorship curve of Taiwania flousiana population
T2 g A PTE  FR B AZ 0 A A AL T AR I B B, At
T2% g, R TR, A 2 A g E” PP

TR 2 W AL R F i e, BEAE A2 K/ KT, X FEAZFIRE R UL, K/ NI , A58
AN REA RO A I BEE AR S 1 TR ERESE A A R HE RS, R B4y e, 0K, AT A R BERY A= 92
REAE, AR(EAS— P2 MR AESS 6 KUNRIMAET Mg )5 , IR AR R A2 A KT (R R A G e, IR
Fitm, FEFEFRERAZFRER ] —E AR, A LR IR IR L A2 A

TG I RN e Ay R B, SR TG I A FEE BT R N, = Nye ™ HREMRBEN N, = Nyw™
AT, 32 1 SPSS13. 0 Geit 4R A A T4A S 7 AH I AR B AN R

N, =21.354¢ %" (r =0.945,F = 240.089)
N, = 35. 8425 0% (r=0.789,F =54.351)

T e RO (A DG R 8 r (B ) F RIS (38 R T sRBUBE AL AR DG R AR r (HL A F RS8R Ao, 58
AT I T Deevey 17
3.3 PRSI AA R o b
3.3.1 MR R

3 T, A LR F R RR oA R A, X 5 2B HAE YRR R 2 (Rl o A SR — 30 (LR

In(l)
S = N W A N0
T

£3 FELRUREHBELSHERRENS

Table 3 Distribution pattern and dynamics of Taiwania flousiana population

S Jr EE I SR S R Morisita $6%X "
’ v/X ratio Index of Patchiness Morisita index B
Size class . X Pattern
Value i mean crowding index i Value F

1 4.32 11.17 " 5.56 2.50 2.48 4.30"" C
2 4.22 10.58 *** 5.26 2.49 2.32 4.11* C
3 4.13 10.53 *** 5.20 2.43 2.30 4.00"" C
4 2.45 4.92** 3.15 1.98 1.86 2.45** C
5 2.25 4.48 " 2.20 2.56 2.58 2.35*" C

6 1.89 1.69" 1.68 1.46 1.49 1.50" C—R
7 1.50 1.68 1.55 1.57 1.53 1.49 R
8 1.55 1.50 1.48 1.42 1.40 1.39 R
9 1.05 0.18 0.72 1.09 1.08 1.06 R
10 1.23 0.74 0.56 1.68 1.72 1.23 R
11 1.39 1.29 1.68 1.30 1.30 1.37 R
12 1.45 1.44 1.25 1.50 1.52 1.42 R
13 1.15 0.43 1.18 1.16 1.12 1.13 R
1—13 2.96 6.62""" 2.93 3.05 3.04 2.96"" C

C. R4S Clumped distribution ; R Ffi#l43 4 Random distribution; * # % P<0.001; * % P<0.01; * P<0.05
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B FEAZFIRER 0 A% SR SRR A0 AR B A8 S BEAIL A3 AT, X P A8 Ak 2 vl B2 h 1R 7 1 A 5
K S IEAR L 6 R KK o - HEAE IR 2R A SRR ifd i LAY
3.3.2 ARSI SR AR DG AT

T 4 AT LUF 4 ASIREE I AR i ST NS AZ 0 A0 % BE AR OCES L TRAZFIRERY 40 A 2 1 5504k S gk
] 2 i 3 IEAH DG (P<0.05) , iX U FRAZ B3 BT — 8 W 4R BE I B3 S5 2 B i A 85 7R 8 1 [ SR PR
DX, FEAZ 43 AT WA i B2 800—1300 m, F5 A2 % 1M A 458 R 435 U0 WY L EL A 5t U 9 26 3 R 5 S A2 19 43 A %
BB ZR A5 58 W 3 ) e B U B, FEAZ R RE LA T B o BRI R 5 25 S BOK 43 BRI BN 52 e H o) 2R 1518
BEMEESR  BTRAZ 20 A T B3 B B3 I R ma 31, 74 Pl B IE p 3ok WA A o0 A . TR, FRAZ A i SR 42
FERE FEZ KAy T SOCRR A EE AR, Wit 1] BH A X Sl T A R A A7 TS B3R R

R4 BERURCHANGHESHERFZ EBEXE

Table 4 Correlation analysis between individual numbers of Taiwania flousiana population and its environmental factors

T H 273 Wi WepE et
Item Altitude Slope direction Slope gradient Slope position
HH R H correlation coefficient( R?) 0.3359 % 0.3687 * -0.1658 0.1429
LA B 2-tailed Sig. 0.034 0.025 0.289 0.367

* P<0. 05

g Ll RN R S EYNRNZES R SESEAZ AR B (9 20 ARl 7E it B Y BR8E rp 2
TR T R R 8] 58 4P B I, LRI A SRAE R L B o s AN R 9 5 7 B B, SRS M RE O A A SRy sl A5 84k, 2

Toft A 5 4 (RS
4 tig

(1) AL KNG F 5 IR W A B /D, i A AR 22 (R, e W R B S B 2R R 4 >
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