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Abstract; In order to verify the characteristics and succession rule of Pinus taiwanensis Hayata+Sassafras
tzumu ( Hemsl.) Hemsl. community in Taoyuandong National Nature Reserve of Hu’nan Province,
species composition, floristic characteristics of spermaphytes, life form, appearance feature, vertical
structure, species diversity, and important value and population age structure of dominant species in this
community were analyzed on the basis of field survey, and interspecific associations of P. taiwanensis and
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S. tzumu with other dominant species in arbor and shrub layers of this community were analyzed. The
results show that there are 126 species of vascular plants in 73 genera belonging to 45 families in this

community with dominant families of Rosaceae, Theaceae, Ericaceae, and Lauraceae. In this

community, tropical distribution genera of spermaphytes are the most, and temperate distribution genera

are also more, accounting for 52. 46% and 47. 54% , respectively of total genus number of spermaphytes

in this community excluding Cosmopolitan genera; and this community contains abundant relic genera and

species. In this community, phanerophytes have absolute advantage with percentage of 73.02%,

percentages of chamaephytes, hemicryptophytes, and cryptophytes are 23.02%, 1.59%, and 2.38%,

respectively, but annual plant is not founded. There are more evergreen arbor and shrub species in this

community, and the seasonal change of its canopy color is obvious. The vertical structure of this
community is evident, the dominant species in arbor layer are P. taiwanensis, S. tzumuw, Daphniphyllum
macropodum Miq., and Toxicodendron trichocarpum (Miq.) O. Kuntze with medium species diversity
index, those in shrub layer are Rhododendron latoucheae Franch., Eurya muricata Dunn, and
Erythroxylum sinensis C. Y. Wu with the lowest species diversity index, and species number in herb layer
is the largest with the highest species diversity index. Simpson diversity index, Shannon-Wiener diversity
index, and Pielou evenness index of this community are high with values of 0.95, 3.68, and 0.76,
respectively. The age structure analysis result shows that in this community, P. taiwanensis and S. tzumu
populations are in declining status, while D. macropodum , T. trichocarpum, and Schima argentea Pritz.
ex Diels populations are in increasing status. The interspecific association analysis result shows that
percentages of co-occurrence of P. taiwanensis and S. tzumu with other dominant species of arbors and

shrubs in this community are relatively high, in addition, interspecific association of P. taiwanensis with

S. tzumu appears the extremely significantly positive correlation. It is suggested that P. taiwanensis+S.

tzumu community in Taoyuandong National Nature Reserve of Hu’ nan Province is typical subtropical mid-

mountain coniferous and broad-leaved mixed forest and possesses the character of transition from

subtropical to temperate, besides, this community is relatively stable with abundant species and a certain

ancient character.

Key words: Pinus taiwanensis Hayata; Sassafras tzumu ( Hemsl.) Hemsl.; community characteristics;

interspecific association; community succession
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410 em<DBH<15 em, V44 15 em<DBH<20 cm,
V420 em<DBH<25 cm, VIZ N 25 cm <DBH<
30 em, VIZ% A 30 em <DBH<35 c¢cm, IZ K 35 em <
DBH<40 cm;/NFR RFZEARE 10 9, T N 0 em <
DBH<2 cm, I 2% 2 em<DBH<4 cm, M4 em<
DBH<6 cm, V%5 6 cm<DBH<8 cm, VN 8 cm<
DBH<10 em, VIZZ A 10 em < DBH<12 cm, VIZ A
12 em<DBH<14 cm,IZ% 4 14 ecm<DBH<16 cm, IX
M 16 cm < DBH< 18 ecm, X ¢ & 18 ¢cm < DBH <
20 em, SRAFEFEIMILE 35 (PC) X K5 BREE R
B(AC) TS M R B (PCC) M2 %0 5 75 b TR
AR HABTTAFIFEARN ST TR LS 7347
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Table 1 Basic composition of plants in Pinus taiwanensis Hayata+Sassafras tzumu ( Hemsl.) Hemsl. community in Taoyuandong National Nature

Reserve of Hu’ nan Province

K A Family J& Genus i Species

Plant type ¥ Number  WHil/% Percentage Ui Number  [4B1/% Percentage  %{%t Number  [fl/% Percentage
BRISHEY) Preridophyte 8 17.8 9 12.3 11 8.7
TR Gymnosperm 2 4.4 2 2.7 2 1.6

i FAEY Angiosperm 35 77.8 62 84.9 113 89.7

S5 Total 45 100.0 73 100.0 126 100.0
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AL (Symplocaceae) (% 1 J& 5 F) ;& 1~2 Fhiy
PHgZ (23 F1) , il m Wi £ (40 J& ) |, 4300 fE s
TR TR BB RO B R K 62. 2% A1 35. 1%,
2.1.2 AFHME RFESN GOHHEIR(ER2) &
W 2R B TR R I R A B R AT 3 Bl o)
A RYEAT 32 J& , 5 ETE bR SR B (TR A
RUJEBRAN, R I)) (9 52. 5% ; Wiy 43 A5 BB A 29 J&,
di TR TR TR SR BN 47. 5%, ZRFIE R R
WA F Y, B OR R AL R D ol
( Erythroxylum sinensis C. Y. Wu ) FI Gt 25 K 7
( Liquidambar acalycina Chang) %5, 5340 % BE7% P AR
WAL S ] B A B R AL % A 13w i T R T
YRR B 21.3%, Hob, KRR, K 2R
(Magnolia Linn.) MEFW & ( Liquidambar Linn.) i
B JE ( Nyssa Gronov. ex Linn.) %5 F 5t J@ £ — € F2
AREL TR T M o

F2 HEMRERERZEARPEAER+EAFEEMHFENED
NHRERGH

Table 2  Analysis on generic areal-types of spermaphytes in Pinus
taiwanensis Hayata+Sassafras tzumu ( Hemsl.) Hemsl. community in
Taoyuandong National Nature Reserve of Hu’ nan Province

- J& Genus
A X R —
Areal-type Bt Lol %"

Number Percentage"

55341 Cosmopolitan 3 —
1Z 743 A Pantropic 10 16. 4
ARSI YH AT S P 18] W 234 8 13. 1
Trop. Asia & Trop. Amer. disjuncted
AT A PN 2 A RN A3 A 3 4.9
Trop. Asia to Trop. Australasia
HHF I /A Trop. Asia 11 18.0
JUIRH 44 N. Temp. 13 21.3
R A 56 151 B 73 A1 13 21.3
E. Asia & N. Amer. disjuncted
KW ArA E. Asia 3 4.9
&3t Total 64 100. 0

DR AL 43 A A Excluded Cosmopolitan.

2.1.3 AFRHA JAAELEREEW . GZRE T B
RT3k 73, 02% ; M b 2ERE AT 5 L
B &, R 23.02% 5 [ 2 A8 90 BT 5 B B AR AIG, A
2. 38% ; MuThi ZEAE Y T o L BRI, A 1. 59% ; 9 HL.,
RE—AFAAED

2.1.4 ShsuARAES AT AL SR LB
TR B4 S ARHT L AT o YR S b, B A A et o A
2 Ff KGRI AR 57 B TE 0 R AR R 40 B Hop

LR AT 2 858 69. 47% , Uk BZETE DL 4%
TeARFREARTNE N, BETE b s KA A
TEMTESN , I HAMGEB O BA R p) =il 1E
E e S Y O N S L AN G
B ( Nyssa sinensis Oliv. ) W 522041 0, MOE R IRER A
A B RN SR LT B 7E B ZE MOH S IR SR
HARELOBEY TERR SR W R I R AR Ll (0, HoAl
A R U U WA WS E KL /TRy £ L 1/ S EAN LR Z A
2.1.5 EAZMHH ALK LB AR
TE M AN MR AR EE A 0.7 ~0. 9, T FLZ5 10 W i
AR AR HEAR B FFA S J2 w530 5.0 ~
32.0,1.5~5.0 Fl 1.5 m LAF Fe A2 Al il — 2543
AR ERE FAARTEMIARTE, B350 18.0~
32.0.10.0~18.0 F15.0~10.0 m,

BRETERASD  TeAR BRI REAR R AR
(Schima argentea Pritz. ex Diels) | ZI % &% ( Meliosma
oldhamii Maxim. ) FIlH = B 7 b6 55 [ -4 F, I1 DL &
TERAFIEA G P 22 A SR B A 1 B W
EREE AR 3 AT R 4 B AR X 22 200
56. 94% 6. 94%F1 36. 11% , Fr A2 (14 G b 3=
BA B, 31k K ( Daphniphyllum  macropodum
Migq.) GRARf AN 2 ik FH K ( Cyclobalanopsis multinervis
W. C. Cheng et T. Hong) 55 , 7 M-PFl A A B
R ( Toxicodendron irichocarpum (Miq.) O. Kuntze ] |
B AR ( Cerasus dielsiana ( Schneid.) Yu et Li) VT
@Uﬂ‘gﬂ( Clethra cavaleriei Lévl.) N AR SRS
(Lindera erythrocarpa Makino ) F1 £1 JK 1€ #k [ Sorbus
folgneri (Schneid.) Rehd.) %5, 1% J2 345 H LR £ i 44
1 CH R R 8 A I R 12 b A X 2
I3 18. 44% 24, 82% Fl 56. T4% , T+ K F 2 /NF¢
AR SCIEARFN BB G A U] R A g i 3
Eﬁiiiﬁﬂ&%‘%%[ﬂm suaveolens (Lévl.) Loes.) Fll
PP ARZET( Litsea elongata (Wall. ex Nees) Benth. et
Hook. .55, & M 5206 B R AR 5 4l
&3 (Viburnum sympodiale Graebn.) YI.Fg LLIMIFIA K
PERKEE 122 A W G BE A 1 b S i 35
P I i AR 30 AR X 22 BE 200 R 0.33%
55. 12% K1 44. 55%

WE K JZ M KR % 4, B M M BY ( Rhododendron
latoucheae Franch.) & 2542 ( Eurya muricata Dunn) Fll
ARl i B LA IE A2 (E. acutisepala Hu
et L. K. Ling) . 4R f£ [ Rhododendron ovatum ( Lindl.)



88

T BT IR 5 3 BT

526 &

Planch. ex Maxim.], %= ZEEE A ( Acanthopanax
evodiaefolius Franch.) | [RIHEZ5 5K ( Hydrangea paniculata
Sieb.) BRI (Itea chinensis Hook. et Arn.) F14 % EE 4%
( Camellia cuspidata (Kochs) Wright ex Gard.) %%, 1% )2
B AR R

HARBEW, BOAEY AWk L
( Sarcopyramis nepalensis Wall.) . 4T # £ ( Disporopsis
fuscopicta Hance ) | i & H#. [ Phyllagathis cavaleriei
(Lévl. et Van.) Guillaum.), 1 & ( Woodwardia
japonica (L. f.) Sm.) F1 FH a7 ( Zingiber striolatum
Diels) %% 21 Fli, ifs £ §5 /b & 1) 38 78 W ( Meliosma
cuneifolia Franch.) | i R B AG ( Vaccinium Japonicum

x3

WMERREEREEARP X EER+EREENIMSHEELN

var. sinicum ( Nakai) Rehd.) . Il #& ( Lindera reflexa
Hemsl. ) R 22 288 FOINAFE TR AR FIREARF DG
2.2 EEAMF SRS

THASE A (3R 3) R W r Bk IR [ 2 4 A AR IR
PIX BTN+ BT I B4 2 19 Y FP 8L Simpson £
FEPEFEEL  Shannon—Wiener 22 FEEFE BN Pielou 474
EREYE TRARZMAERZIFH, A ARED
Simpson ZAEPEFE % Shannon— Wiener 22 #1448 X1
Pielou ¥ FEFR B0 = THEAR R (HHY R ECEME T
HEANZ, B B B K Simpson £ FE PE 45 %0,
Shannon—Wiener Z £ M 45 5 Fl Pielou ¥4 2] FE #5507
524 0.95 3. 68 F10.76,

Table 3 Analysis on species diversity of Pinus taiwanensis Hayata+Sassafras tzumu ( Hemsl.) Hemsl. community in Taoyuandong National Nature

Reserve of Hu’ nan Province

JZIR LYk e Simpson ZREPETR S Shannon—Wiener ZFEM:F5 % Pielou Y157 ET5 %L
Layer Species number Simpson diversity index Shannon-Wiener diversity index Pielou evenness index
FEARJZ Arbor layer 52 0.93 3.20 0.76
JEAJZ Shrub layer 68 0.91 3.04 0.70
HAZ Herb layer 83 0.97 3.84 0.87
BA Overall 126 0.95 3.68 0.76

2.3 BEABMBOEZESN PN A o NI S 3 IS o [ N I N o

IR AR [ ZE 2 A SRR IX B IR HEORBE 15.30% ,12.85% F1 10.02% ) ; HEARJZ T EZH K T

TETTA)Z A K 2 v 2 B RP S 10 B B 43 ) WL 3%
4 S, BHREW . FABRPHEEMERT 1%0FP2E
A5 Fp, Hd S0 0 HE S H R K (23.24%) , B2

1% FIAT 19 F BEAE KT 5% BRI 7 Fh, 3
o AR AL RS B BB E AR (17. 96% ) A& 258 FIAR 7
A ) B AR (4350 14. 05% 11 10.59% )

x4 HERBERERRAEARPREEN+HEAEEFARIENLNEEZE

Table 4 Important value of main species in arbor layer of Pinus taiwanensis Hayata+Sassafras tzumu ( Hemsl.) Hemsl. community in

Taoyuandong National Nature Reserve of Hu’ nan Province
GES BREL HEXT 2 B % FAXT 2 18/ % FAXT IR/ % HEH/ %
Species Individual number  Relative dominance  Relative abundance  Relative frequency Important value
BIEKS Pinus taiwanensis 64 45.74 11. 19 12. 80 23.24
MR Sassafras tzumu 40 28.01 6.99 10. 90 15.30
ZZ1EAK Daphniphyllum macropodum 108 5.93 18. 89 13.74 12. 85
FEIBB Toxicodendron trichocarpum 78 5.05 13. 64 11.37 10. 02
ARATT Schima argentea 21 6.29 3.67 10.90 6.95
Wi M Nyssa sinensis 29 2.00 5.07 8. 06 5.04
BB Cerasus dielsiana 30 2.79 5.25 6.20 4.74
YLEGLUAMD Clethra cavaleriei 32 1.96 5.59 5.69 4.42
2T 86K Meliosma oldhamii 26 2.12 4.55 4.74 3.80
FHAT llex suaveolens 20 1.01 3.50 7.11 3.87
ZIkE X Cyclobalanopsis multinervis 14 2.45 2.45 2.84 2.58
B IKAEMK Sorbus folgneri 15 1.35 2.62 3.32 2.43
WIARZET Litsea elongata 15 0. 44 2.62 2.84 1.97
BRI Liquidambar acalycina 8 0.57 1.40 1.90 1.29
LR K ZET Litsea greenmaniana 6 0.59 1.05 1.42 1.02
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x5 HEMERERRABARIPRAEMHEAREERAEIENXNEEE
Table 5 Important value of main species in shrub layer of Pinus taiwanensis Hayata+Sassafras tzumu ( Hemsl.) Hemsl. community in
Taoyuandong National Nature Reserve of Hu’ nan Province

liES PR FAXS SR/ % FAXI 21/ % FEXT IR/ % HEAH/ %
Species Individual number Relative coverage Relative abundance  Relative frequency Important value
SEFFLAY Rhododendron latoucheae 358 19.43 26. 48 7.99 17.96
¥ 2518 Eurya muricata 206 17. 19 15.24 9.72 14. 05
ZRI5 ] Erythroxylum sinensis 116 13. 47 8.58 9.72 10. 59
REEH Eurya acutisepala 115 7.01 8.51 8.33 7.95
4R 4L Rhododendron ovatum 89 7.74 6.58 6.25 6. 86
R TN Acanthopanax evodiaefolius 77 7.46 5.70 6. 60 6.58
[5] 4f 45 1k Hydrangea paniculata 51 5.52 3.77 6. 60 5.30
AHFEE Viburnum sympodiale 56 5.52 4.14 5.56 4.38
LI Lindera erythrocarpa 13 3.45 0.96 3.13 2.75
FRUH Ttea chinensis 42 4.15 3.11 2.78 2.41
#:8% Rhododendron simsii 31 1.36 2.29 3.82 2.33
HEHLIWGK Eurya rubiginosa 32 0.89 2.37 2.08 1.85
MBI Symplocos wikstroemiifolia 17 1. 10 1.26 3.13 1.79
RIEFKER Camellia cuspidata 20 0.99 1.48 2.08 1. 68
FRIEH Viburnum setigerum 22 1.47 1.63 2.43 1.55
BRAR LR Symplocos adenopus 8 0.58 0.59 1.74 1. 14
Yl Vaccinium bracteatum 8 1.08 0.59 1.74 1.13
K518 Eurya semiserrata 14 1. 06 1.04 1.74 1.01
RIFEH Eurya acuminatissima 13 0.25 0.96 1. 04 1. 00
2.4 BEDABMOTBEFREASH VIZRIRRES T o5 L 51 ] S8 g 1 A 8 4, O HLk 2 4>

XHE R AE IR [ 9 A R X S+ R BV DL E (% V 40 BRR BT o5 HE B 4 3k 3
TR A Z TS AR BT 5 MRS EATMEAE  60% ,JB T IR BURPRE s SRR  SS LR AR FN BB T
B AT, RISARHUNTE AR R IR I A5 H 7> VLT (A& V 40 BIRREOIT o5 LB %5 (80%
B 6 Mk T, GiPREW. QEMAMBEARFEEV A D) & TR R,

xo6 WMEMEIERFBARPX TN HEAREED 3 MAFARHMBFERER T
Table 6 Analysis on population age structure of three species of macrophanerophytes in Pinus taiwanensis Hayata+Sassafras tzumu ( Hemsl. )
Hemsl. community in Taoyuandong National Nature Reserve of Hu’ nan Province

Rk AIR) I AR i o9l %" Percentage of individual number of different age classes'

Species I 1 m v v Vi VI VI
BB Pinus taiwanensis 1.32 2.63 11. 84 19. 74 27.63 26.32 7.89 2.63
K Sassafras tzumu 5.00 7.50 12. 50 15. 00 20. 00 22.50 12. 50 5.00
RAKFT Schima argentea 38.24 17. 65 23.53 5.88 8. 82 2.94 2.94 0.00

D 4R 4% ( DBH) X143 84 9% According to diameter at breast height (DBH) for dividing age class. I : 0 cm<DBH<5 ¢m; Il : 5 em<DBH<10 cm;
. 10 cm<DBH<15 em; IV: 15 em<DBH<20 ecm; V : 20 cm<DBH<25 e¢m; VI: 25 ecm<DBH<30 cm; VI: 30 em<DBH<35 cm; VI; 35 em<
DBH<40 cm.

x7 WEMEEERZEARPXETNHEAREED 2 FUNFARE MBI ER SR
Table 7 Analysis on population age structure of two species of microphanerophytes in Pinus taiwanensis Hayata +Sassafras tzumu ( Hemsl.)
Hemsl. community in Taoyuandong National Nature Reserve of Hu’ nan Province

FhJs IR FARBON i el %" Percentage of individual number of different age classes'

Species I I it v v v ] v X X
ZZibEAR Daphniphyllum macropodum 28. 62 28.98 24.73 10. 25 2.83 2.12 1. 41 0.35 0.00 0.71
BIEW Toxicodendron trichocarpum 19. 89 25.97 22.65 18.78 4.97 4.97 1. 66 1.10 0. 00 0. 00

D HRYE Mg 42 ( DBH) K] 4314 2% According to diameter at breast height (DBH) for dividing age class. I : 0 em<DBH<2 em; Il ;: 2 em<DBH<4 cm; III ;
4 em<DBH<6 c¢cm; IV; 6 cm<DBH<8 cm; V: 8 em<DBH<10 cm; VI; 10 cm<DBH<12 cm; VI 12 em<DBH<14 c¢m; Vll; 14 ecm<DBH<16
cm; IX: 16 cem<DBH<18 cm; X : 18 em<DBH<20 cm.
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KR E H(PC) X KB BREE REL(AC) Fl
MXREL(PPC) MR 8 MK 9, 45REW . B
P FIREA 5 HAth T7 A 2 FE AR Z R 340 59 PC (5

=, YITE 30% L) b UL RIS v B ISR R R 5 L
MFARJZHFEARZ R HAFILFE H IR R, &
VB R SRR I TR AT IE 285 1R W 357K F- (X >6. 635, P<
0.01), —& W AC A1 PCC {H M IEAH B4 X HER K, Ui
HZREVR T B TS 55 M A 11 i [ 35 245 S A 0 35 1 A
K BB VBN TR 5381 A  BIERW AL A A%
258 R R RIS B W) AC B PCC Y R R
{8, LRI h B TS A FIE R 5 3 S I 34 h 114 o 1]

=8 WEHRERERREARPXETR+HEREERETREEMFAREMERS KB AT BB L
Table 8 Analysis on interspecific association of Pinus taiwanensis Hayata with other dominant species in arbor and shrub layers of P. taiwanensis+
Sassafras tzumu (Hemsl.) Hemsl. community in Taoyuandong National Nature Reserve of Hu’ nan Province

Pl L] B 23 % X R IRZE ZAL MRS EREL
Dominant species Percentage of co-occurrence X2 -test Association coefficient Point correlation coefficient
TeARFIZE Arbor species
MEA Sassafras tzumu 85. 19 6.71 0.37 0. 60
A8 Daphniphyllum macropodum 86. 67 1.84 -1.00 -0.06
BIEW Toxicodendron trichocarpum 70. 00 0.02 -1.00 -0.17
RS Schima argentea 79.31 0. 00 0.11 0.15
WA Nyssa sinensis 57. 14 0. 06 0. 06 0.16
FMAEBE Cerasus dielsiana 46. 43 0.02 0.03 0. 09
VLR LU Clethra cavaleriei 44. 44 0.76 0.07 0.27
LT 8645 Meliosma oldhamii 43.48 2.82 0.15 0.39
TAT llex suaveolens 65.22 0.00 0.04 0.11
THEARMZE Shrub species
JEFAAEBYS Rhododendron latoucheae 66. 67 0. 08 -1.00 -0.18
2518 Eurya muricata 86. 67 1. 84 -1.00 -0.06
ZRI5 A Erythroxylum sinensis 86. 67 1. 84 -1.00 -0.06
REEEAN Eurya acutisepala 73.33 0. 00 -1.00 -0.15
IR AE Rhododendron ovatum 60. 71 0.14 0.07 0.18

*9 WHERREERREARPRETR+HEAREEPEASHMEFREMEARS KB T EBLE 5
Table 9 Analysis on interspecific association of Sassafras tzumu ( Hemsl.) Hemsl. with other dominant species in arbor and shrub layers of Pinus
taiwanensis Hayata+S. tzumu community in Taoyuandong National Nature Reserve of Hu’ nan Province

AT SR % % X Kk WL R T
Dominant species Percentage of co-occurrence X2 -test Association coefficient Point correlation coefficient
T ARFZE Arbor species
SIS Pinus taiwanensis 85. 19 6.71 0.37 0. 60
LA Daphniphyllum macropodum 79.31 0.41 -1.00 -0.10
FEIER Toxicodendron trichocarpum 67. 86 0.01 -0.11 -0.12
BRTA Schima argentea 65.52 0.15 0.14 0.04
WS Nyssa sinensis 50. 00 0.01 0.04 0.07
MR, Cerasus dielsiana 48.00 0.44 0.10 0.20
VLR LLUMI Clethra cavaleriei 34.62 0.07 0.05 0.03
218545 Meliosma oldhamii 32.00 0.02 0.02 0. 06
FHAT llex suaveolens 46. 15 0.00 0.04 0. 08
TEARBIZE Shrub species
JEFA KBS Rhododendron latoucheae 58. 62 0.02 -0.39 -0.12
2518 Eurya muricata 73.33 0.41 -1.00 -0.10
IR IR Erythroxylum sinensis 73.33 0.41 -1.00 -0.10
KRR Eurya acutisepala 62.07 0.03 -0.25 -0.07
E4RAE Rhododendron ovatum 57.69 0.38 0.13 0. 19
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