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Abstract: Cercidiphyllum japonicum Sieb. et Zucc. was listed as one of national protected plants at second category in
Chinese Plant Red Book because of its population in extremely low quantity and small size. In the four selected populations
from the geographic distribution areas occupied by the species of Houhe, Hubei; Hupingshan, Hunan; Mulinzi, Hubei and
Laoshan, Anhui, each individual tree of C. japonicum was surveyed to get the data such as height and diameter at breast
height. The age structure of every population was clarified by height class and diameter class instead of age class, and then
the point maps were drawn based on the orientation data obtained from location instruments. Finally, the point pattern

analysis was performed using Programita software. The results showed that the age structure of Houhe population presented
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the type of obviously uninterrupted spindle, which has meant a tendency of the population toward declining, whereas the
other three populations didnt show uninterrupted age structures, indicating that they had declined. The Houhe population
has the spatial distribution pattern of randomly distributing at scales < 16m, but of clumped at scales > 16m, while the
other three populations tended to be randomly distributed at most of scales < 100m. The analysis demonstrated that
heterogeneous habitat in Houhe population might possibly result in formation of clumped distribution at bigger scales, while
the similar environment and random seed dispersal could be responsible for random distribution at smaller scales. The
reasons for decline and random distribution of the other three populations was due mainly to rigorous germination condition
the species requires, few gap appearance, interspecific competition, habitat deterioration and so on. Some suggestions were

also made for conservation of the species C. japonicum.

Key Words: Cercidiphyllum japonicum ; Programita software ; point pattern analysis; population structure
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Fig.1 The location of four populations of Cercidiphyllum japonicum
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Table 1 The characteristics of four reserves

IR SR FMEZRE AR WHLERREAMSX  ARFERARRTX BILARAR RS X
R Houhe National Nature Hupingshan National Mulinzi Provincial Nature Laoshan Provincial Nature
eserve Reserve (HH) Nature Reserve ( HPS) Reserve (MLZ) Reserve(LS)
db48 g 4 bE] . N TN
PHEATREEIRAR  yianinin WAL A RN I
JFAEHS Locus . Shimen county of Hunan Hefeng county of Hubei Guichi district, Chizhou city
Wufeng Tujia autonomous R K R K
X K Province Province of Anhui Province
county of Hubei Province
b B AR B 110°29’ ~110°40’E 110°29’ ~110°59'E 109°59’ ~110°17'E 117°39' ~117°48'E
Geographic coordinate 30°02’ ~30°08'N 29°28' ~30°09'N 29°55' ~30°10'N 30°19’ ~30°27'N
MR Area( hm?) 10340 66568 20838 16909
%Ejﬂ@?@ﬁ 2252.2 2098.7 2098. 1 1156
Peak elevation(m)
ERHR
Average annual 11.5 13.1 15.0 16.0
Temperature( °C)
PR
Average annual rainfall 1814 1733 1700 ~1 900 1700
(mm)
EPBFERE
Average annual evaporation 1100 - - 1447
(mm)
R H IR
Average annual sunshine 1533.2 - - 1900.7
hours(h)
AR 211 - 265 215

Frost-free Period(d)

P

Vascular plants

AR AR R R R
Number of key national
protection of plants

193 #} 817 J& 2087 F
193 families, 817 genera,
2087 species

29

228 B} 1026 J& 2836 Fir
228 families, 1026 genera,
2836 species

34

211 B} 932 J& 2642 Ff
211 families, 932 genera,
2642 species

30

136 #} 676 J& 1557 F 136
families, 676 genera,
1557 species

10

— TR A0 % Means no meteorological record

1.2 BSMAE
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12,7808, 55— T RS , AR AR AR, SUC SR A BRI — R 5 e Ah, TREARIT SR 7 A b A
EHAER A AR SR B R A S A BT HE AR RIS A GPS  ZRbk 2 L ASCRI AR A B B A SF Y
v, WAEARBEATRE (L, J7 152 « I GPS X 2% 07 3t 2 B 56 — MR A4 04T 2 32 (GPS fi 22 < 15m B34, T
) , LA A BLEIRAR , 2 S RT—HERRIE] BN T 50m B, ) A 2Rbk 52 284300 7 {0 0 B A, e AR X Rl —
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Table 2 The main companion species of Cercidiphyllum japonicum in four habitats

4 Fh Companion species

FrRJZ Tree layer #EAK)Z Shrub layer HEAJZ Herb layer
M Davidia involucrata 2= Rhamnus leptophylla K7 F AT Disporum bodinieri
Y )T Acer palmatum WF Elaeagnus pungens WA Hedera nepalensis
J5 JEEA Carpinus turczaninowii LL14#§ Phoebe chinensis JA LU BEEE B Elatostema stewardii
(HH) FIFEE Aesculus wilsonii JRK Alangium platanifolium FAT Polygonatum odoratum
E LT Diospyros lotus 21K Machilus thunbergii WEHRHE Ophiorrhiza japonica
FH &M Cyclocarya paliurus A Eurya japonica B K& Glycine soja
4B Achyranthes bidentata
FHETE Hemiboea henryi
Gl IKFEM Tetracentron sinense Z:41 Indocalamus latifolius ARG 3¢ Sanicula chinensis
(HPS) FIFZE Aesculus wilsonii KAFEK Hydrangea longipes JA 1B BE R Elatostema stewardii
FAT Polygonatum odoratum
HEH] Davidia involucrate E X X ‘W5 HE Hedera nepalensis
RESH Tapiscia sinensis oA uga Japomca Yl Asarum sieboldii
KF EI3EM Pterostyrax psilophylla igf’hozzzscfzziis JE LB BE B Elatostema stewardii
(MLZ) JKFE# Tetracentron sinense h WEHREL Ophiorrhiza japonica
. L. MFEAS Eurya hebeclados - d
£ Jik# X Cyclobalanopsis multinervis B Indocal latifol AL Kinostemon ornatum
Y THK Acer palmatum ndocalamus latifolis ARG 3¢ Sanicula chinensis
RESH Tapiscia sinensis
FAN] ziﬁhflezﬁgs henryi _ 2% £ Trachelospermum jasminoides
(LS) , BB MAERR Boehmeria tricuspis

4% Pterocarya stenoptera
WFF Liquidamba formosana

1.3 SERMBERGEN

SRR Y AR I E 3R AR, 2R T XS 2R 4 0 R B, AW 5 % 2 [ AR BR st [R] f J v5 , B
Fa 2 A0 B AR AR AT AP BRI MR ™ o GE AR ABTSE 7 i A T I A0 36 s bk W B I I 42 40

[ ~ X312 Megk, 1 ZHifk <dem, ZJ5BREIEBH 10cm, B 4 ~ 14em R85 M 4% .14 ~24 em HEE MK
oL G, IR KT 104em 5 —iE  XTK .

T e AT R B AR S A [ETUE 20 #r , e DA v BE AR AR IR A T M S M AT A T R 1 . FRREER
BESNa~kI11 %, R a<l.5m<b<3m<c<bm<d<Im<es<Zm<f<ISm<g<I8m<h<2Im<is<
24m <j<27m<k,

1.4 SR

AR E S BORE , I 25 S AR 2 0% , I FH Google earth F1 Photoshop 01442 ] 4% ¥ 7 A R BE (4N
AR, BB AR BRI R A% A S PR AR, R R R R AT T BT R A AR R AT . LR
ANEER, W R EARXT

k) = 53 % grl(u)

no =1 =1 %y

i(1) = /A(Tt)—t (2)

KA, A AR TE R s e b AL R A AR 5w D PIARLRR & 0 7 B TBIE 5 2 wy <o B, 1 (uy) 1, RZ N
05 W, g LA i 9B, L wy MR R R TE A PG, i R a2 AR ES—R M 0 ~ 100m, 100 3K
Monte Carlo #1185 9% W B(FIX ], #5 L(¢) EAE 1 FALIL LA UL BLRE T RN BENLAME ; T
TERBL L b, WAF& LR B TERIBE LT, WA S 53 Ao S JR 2 A7 3 72 o A 25 2 3
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Fig.2 The individual number distribution in different Cercidiphyllum japonicum habitat

2.1.2 FhEmEERLH

MR R HAR S BN ) 2, TR B, AR EA AR ERREER RS
ﬁﬁ?ﬁ“ﬁ”’ 53 B PIRBK A 2y, Hm B R AW RE T R MR TR A B S IR AR ST E
Xof B 5% v A D 1 1 U 43 A i DA SR HIE : [ 3 3R 3 FP AT BB A I e A AL, 3 R BUAH C R L R 40
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F53- 5 96 BB, U5 X33 643 7 b RTS8 ( Ok 4 Fig.3 Three possible diameter-height models
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Fig.4 Mapped point pattern of Cercidiphyllum japonicum in 4 habitats
BN GE— R FEMR BRI RN, AR L BIR. The point size denotes diameter class, and is independent of the map scale
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SYHTETE e BIIEIRE A 1m, e B KME R 100m, Xt F )5 {Fp ¥, 76 16m DU REE, B FEHLS 4 , T 16 ~ 100m
HIERET , YR ERM G . TMILFERE 9m RET2EH, M, HERE T YRS RKAKFF
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EHBELA T
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BS54 ADEERATHR RS R E R E
Fig. 5 Point pattern analysis for 4 habitats of Cercidiphyllum japonicum

3 #FigEitie

FIRERAR I A 7T LU MR 1 ShAS A (L MBS MO R RIS o JE TIRIBE (ORI 454 2 SR Y, T L
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