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Abstract; Taking Ulmus elongata L. K. Fu et C. S. Ding community in Jiulongshan National Nature
Reserve of Zhejiang as research object, characteristics of species, diameter at breast height ( ground
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diameter) , height, crown width and coverage, etc. of arbor layer, shrub layer and herb layer of the
community were investigated, and the species composition of different layers in canopy layer was
analyzed. On this basis, the species diversity of U. elongata community was analyzed; interspecific
association of main tree species in arbor layer of the community was analyzed by using X* and W tests,
and percentage of co-occurrence (PC) and interspecific association coefficient (AC). The results show
that there are 58 species of vascular plants in 53 genera of 37 families in U. elongata community. There
are 32 species in 26 genera of 19 families in arbor layer, Shannon-Wiener diversity index (H) , Simpson
dominance index (D) and Pielou evenness index (J) of species in arbor layer are 3.03, 0.93 and 0.87,
respectively; there are 19 species in 18 genera of 17 families in shrub layer, H, D and J values of
species in shrub layer are 2.73, 0.92 and 0.93, respectively; there are 18 species in 17 genera of 14
families in herb layer, H, D and J values of species in herb layer are 2.55, 0.90 and 0.88, respectively.
The lower the canopy layer, the more the species, and U. elongata only appears in the middle and upper
layer of canopy layer, and there is a lack of regeneration seedlings. The result of interspecific association
analysis shows that the interspecific relationship of 25 main tree species in the community is not
significantly positive association in general. In terms of PC value, only 58 species pairs are closely
association (PC=0.6), in which, U. elongata is only closely associated with 10 species of Machilus
thunbergii Sieb. et Zucc., Machilus leptophylla Hand.-Mazz. and Cerasus conradinae (Koehne) Yii et Li,

ete.

; in terms of AC value, 92 species pairs are closely positive association (AC=0.60) and 91 species

pairs are closely negative association (AC<-0.60) , in which, U. elongata is only closely associated with
M. thunbergii, Celiis biondit Pamp. and Phoebe sheareri ( Hemsl.) Gamble (AC = 0.60), and
Choerospondias axillaris (Roxb.) B. L. Burtt et A. W. Hill, Cunninghamia lanceolata (Lamb.) Hook.
and Dendrobenthamia hongkongensis ( Hemsl.) Huich. (AC < -0.60). The result of comprehensive
analysis shows that U. elongata is not closely associated with most tree species in the community,
indicating that it has a certain independence and randomness. Although there is a lack of regeneration
seedlings of U. elongata in the community, but the age structure of U. elongaia population is relatively
reasonable , there are still a certain number of small and middle age individuals in the population, and
dominant position in the community will not change obviously in a short term.

Key words: Ulmus elongata L. K. Fu et C. S. Ding; community structure ; species composition; species
diversity ; X* test; interspecific association
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Table 1 Species composition and their important values in arbor layer of Ulmus elongata L. K. Fu et C. S. Ding community in Jiulongshan

National Nature Reserve of Zhejiang"

FhiZ Species L%:Ef?:i] DBH/cm H/m RD1/% RF/% RD2/% SDI IV/ %
K Hi Ulmus elongata D 21.15 9.70 7.09 6.45 39.23 -0.025 17.59
214 Machilus thunbergii E 6.45 5.00 19.15 6.45 5.50 -0.003 10.37
F2AK Cunninghamia lanceolata E 12.33 8.64 9.22 4.84 9.69 0.002 7.92
R PR Choerospondias axillaris D 23.60 12.70 3.55 3.23 14.45 0.023 7.07
2844 Phoebe sheareri E 7.39 5.72 9.22 6.45 3.62 0.007 6.43
TEMHEAE Machilus leptophylla E 11.18 6.40 7.09 4.84 6.60 0.026 6.18
MEAR Loropetalum chinense E 6.33 5.89 4.96 4.84 1.44 0.067 3.75
B Dalbergia hupeana D 5.94 5.93 4.96 4.84 1.30 0.025 3.70
BB Cerasus conradinae D 10.87 10.33 2.13 4.84 2.16 0.035 3.04
2181 Hlicium lanceolatum E 5.88 5.13 2.84 4.84 0.68 0.024 2.79
T DU HBAE Dendrobenthamia hongkongensis E 5.52 5.50 3.54 3.23 0.68 0.078 2.40
EARERA Camellia fraterna E 3.87 3.17 2.13 4.84 0.20 0.035 2.39
KB TF Euonymus myrianthus E 14.70 6.75 1.42 3.23 2.35 0.026 2.33
Bk Acer pubinerve D 10.35 7.00 1.42 3.23 1.53 0.021 2.06
1 Toxicodendron vernicifluum D 11.70 6.75 1.42 3.23 1.29 0.063 1.98
WikZ Cryptomeria japonica var. sinensis E 5.80 5.27 2.13 3.23 0.48 0.024 1.95
H M Cyclobalanopsis glauca E 5.20 4.33 2.13 3.23 0.35 0.053 1.90
WA Picrasma quassioides D 10.95 8.25 2.84 1.61 1.04 0.105 1.83
K475 llex latifolia E 15.50 4.01 1.42 1.61 2.33 0.062 1.79
U545 Alniphyllum fortunei D 19.40 15.70 0.71 1.61 1.62 0.125 1.32
SEW Celuis biondii D 8.40 6.50 1.42 1.61 0.64 0.064 1.22
KAf Schima superba E 5.55 4.50 1.42 1.61 0.28 0.063 1.11
BRI K Viburnum propinquum E 5.00 5.00 1.42 1.61 0.22 0.066 1.08
IABAE Cerasus serrulata D 13.00 8.00 0.71 1.61 0.73 0.125 1.02
W25 Dendropanax dentiger E 12.40 8.50 0.71 1.61 0.66 0.125 1.00
£ 2% Morus cathayana D 7.60 7.00 0.71 1.61 0.25 0.125 0.86
¥ AR Eurya japonica E 7.20 4.00 0.71 1.61 0.22 0.125 0.85
Var S Lithocarpus glaber E 6.60 5.50 0.71 1.61 0.19 0.125 0.84
21258 Meliosma oldhamii E 4.80 3.00 0.71 1.61 0.10 0.125 0.81
ARAF A FT Styrax odoratissimus D 4.00 3.50 0.71 1.61 0.07 0.125 0.80
WTLLILZS Camellia chekiangoleosa E 3.10 3.00 0.71 1.61 0.04 0.125 0.79
VEJILEN Celtis vandervoetiana D 2.60 3.00 0.71 1.61 0.03 0.125 0.78

DD, 5 RE A F Deciduous broad-leaved species; E; W gk V) ) Evergreen broad-leaved species. DBH ; 42 Diameter at breast height; H. R
Height; RD1: HIX% & Relative density; RF: # X} 45 J& Relative frequency; RD2: Hi X} &k 3 £ Relative dominance; SDI: K /N2 48 %L Size

distribution index; /V: TEZ{H Important value.
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Table 2 Species composition and their important values in shrub layer of Ulmus elongata L. K. Fu et C. S. Ding community in Jiulongshan
National Nature Reserve of Zhejiang

Fik M/ em s /m?) MRV % MR % AR/ % A %
Species (fround Heieht!) Relal.lve Relative Relative Important
diameter ° density frequency coverage value
214 Machilus thunbergii 2.18 1.43 21.62 11.11 10.25 14.33
5L Caesalpinia decapetala 6.20 — 5.41 7.41 22.91 11.91
EARIEBLS Camellia fraterna 3.03 1.20 10.81 11.11 11.28 11.07
254/ Phoebe sheareri 2.00 0.33 10.81 7.41 5.01 7.74
%5 Clematis apiifolia 4.40 — 5.41 7.41 10.02 7.61
E KBk Acer pubinerve 8.00 0.30 2.70 3.70 16.03 7.48
#2AR Cunninghamia lanceolata 2.50 1.10 5.41 7.41 3.26 5.36
Wik Cryptomeria japonica var. sinensis 2.95 1.65 5.41 3.70 4.57 4.56
21315 Hlicium lanceolatum 2.75 2.25 5.41 3.70 3.80 4.30
5 BB AT Vaccinium carlesii 3.50 2.00 2.70 3.70 3.07 3.16
KIRTF Evonymus myrianthus 3.20 2.30 2.70 3.70 2.57 2.99
W iLF} Ardisia lindleyana 3.00 0.20 2.70 3.70 2.25 2.89
SRVG 1 XUEE Sabia campanulata subsp. ritchieae 2.80 — 2.70 3.70 1.96 2.79
U DU BRAE Dendrobenthamia hongkongensis 2.40 2.50 2.70 3.70 1.44 2.62
=22 Cephalotaxus fortunei 1.50 2.10 2.70 3.70 0.50 2.32
HEMA Aralia chinensis 1.00 1.20 2.70 3.70 0.25 2.22
MEA Loropetalum chinense 1.00 0.30 2.70 3.70 0.25 2.22
EFIMW Callicarpa giraldii 1.00 1.40 2.70 3.70 0.25 2.22
H X Cyclobalanopsis glauca 1.00 0.80 2.70 3.70 0.25 2.22

D—. Rt No statistics.

R3 HIARLERREARPERKFABEEAEMEERREEEZE
Table 3 Species composition and their important values in herb layer of Ulmus elongata L. K. Fu et C. S. Ding community in Jiulongshan
National Nature Reserve of Zhejiang

ik B /mb SEE/m? X% ML % AAXTEEEE/% AL %
S ﬁ X H'H_J ) Crown Relative Relative Relative Important
pecies eight width density frequency coverage value
EEEL Carex sp. 0.15 0.16 24.62 12.00 19.55 18.73
22NN Indocalamus tessellatus 0.70 0.72 13.85 8.00 33.43 18.43
AL Selaginella uncinata 0.10 0.03 16.92 12.00 31.28 10.68
g
% HR Dryopteris sp. 0.45 0.24 6.15 8.00 8.02 7.39
yop: I
EALLE A Trachelospermum axillare — 0.20 6.15 8.00 6.26 6.80
P
R BR Coniogramme japonica 0.50 0.20 6.15 4.00 7.82 5.99
WA Lophatherum gracile 0.20 0.11 7.70 4.00 5.38 5.69
JER] Rubus buergeri — 0.40 1.54 4.00 3.91 3.15
241 Sindechites henryi — 0.30 1.54 4.00 2.93 2.82
5% Odontosoria chinensis 0.20 0.02 3.08 4.00 0.29 2.46
HEI e %G Ampelopsis brevipedunculata var. kulingensis — 0.18 1.54 4.00 1.76 2.43
il 5 BB Arachniodes exilis 0.35 0.16 1.54 4.00 1.56 2.37
KALEE Sargentodoxa cuneata — 0.15 1.54 4.00 1.47 2.33
8
ERYELE Carex maubertiana 0.30 0.15 1.54 4.00 1.47 2.33
YT Paederia foetida — 0.12 1.54 4.00 1.17 2.24
AW Celastrus orbiculatus — 0.10 1.54 4.00 0.98 2.17
IR AL AR Justicia championii — 0.06 1.54 4.00 0.59 2.04
P
2 FEAE SR Paraphlomis lancidentata 0.30 0.03 1.54 4.00 0.13 1.94

D—. K&t No statistics.

(Acer pubinerve Rehd.) FIFZAR 3 FhF AL 7 HEAZ 5.36% ; BEANE Y L0 %5 ( Clematis apiifolia DC.) )%
A B R, AR 7.74% . 7.48% 1 AEHKH 7.61% , TEHERZ s —E R, HEARZEE
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Table 4 Species composition of different layers in forest canopy of Ulmus elongata L. K. Fu et C. S. Ding community in Jiulongshan National

Nature Reserve of Zhejiang!!

Bz F2 )z 32 4z ¥5)E %oz

Fhk The first layer The second layer The third layer The fourth layer The fifth layer The sixth layer
Species (H=12 m) (I2m>H=10m) (10 m>H=8 m) (8 m>H=6 m) (6 m>H=4 m) (4 m>H=2 m)

N P/ % N P/ % N P/ % N P/ % N P/% N P/ %
K Ulmus elongata 2 18.2 2 28.5 3 12.5 2 6.1 1 2.6 0 0.0
KR TF Evonymus myrianthus 0 0.0 0 0.0 1 4.2 0 0.0 1 2.6 1 2.3
KINAT llex latifolia 0 0.0 0 0.0 0 0.0 0 0.0 2 5.1 0 0.0
J FEARAE Vaccinium carlesii 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 2.3
218518 Hlicium lanceolatum 0 0.0 0 0.0 1 4.2 0 0.0 1 2.6 4 9.3
WIVLLLILAS Camellia chekiangoleosa 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 2.3
214/ Machilus thunbergii 0 0.0 0 0.0 2 8.3 8 24.3 11 28.1 13 30.5
L1458 Meliosma oldhamii 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 2.3
A4 Machilus leptophylla 0 0.0 1 14.3 1 4.2 5 15.2 2 5.1 1 2.3
162 Morus cathayana 0 0.0 0 0.0 0 0.0 1 3.0 0 0.0 0 0.0
AR Cerasus conradinae 1 9.1 0 0.0 1 4.2 1 3.0 0 0.0 0 0.0
HH8 Dalbergia hupeana 0 0.0 1 14.3 0 0.0 3 9.1 2 5.1 1 2.3
HEA Loropetalum chinense 0 0.0 0 0.0 1 4.2 4 12.1 1 2.6 1 2.3
M Picrasma quassioides 0 0.0 0 0.0 2 8.3 0 0.0 0 0.0 0 0.0
Wi¥2 Cryptomeria japonica var. sinensis 0 0.0 0 0.0 0 0.0 1 3.0 1 2.6 3 7.0
E WKW Acer pubinerve 0 0.0 1 14.3 0 0.0 0 0.0 0 0.0 2 4.7
EWGEFESS Camellia fraterna 0 0.0 0 0.0 0 0.0 0 0.0 1 2.6 4 9.3
KA Schima superba 0 0.0 0 0.0 0 0.0 1 3.0 0 0.0 1 2.3
FAIRAL Choerospondias axillaris 4 36.3 1 14.3 0 0.0 0 0.0 0 0.0 0 0.0
A Alniphyllum fortunei 1 9.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
& Touicodendron vernicifluum 0 0.0 0 0.0 0 0.0 2 6.1 0 0.0 0 0.0
X Cyclobalanopsis glauca 0 0.0 0 0.0 0 0.0 0 0.0 2 5.1 1 2.3
BRIZFE M Viburnum propinquum 0 0.0 0 0.0 0 0.0 1 3.0 0 0.0 1 2.3
=2RHKZ Cephalotaxus fortunei 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 2.3
WHEEAE Cerasus serrulata 0 0.0 0 0.0 1 4.2 0 0.0 0 0.0 0 0.0
H2AK Cunninghamia lanceolata 3 27.3 0 0.0 6 24.8 1 3.0 3 7.7 1 2.3
FiKE Lithocarpus glaber 0 0.0 0 0.0 0 0.0 0 0.0 1 2.6 0 0.0
2 Dendropanax dentiger 0 0.0 0 0.0 1 4.2 0 0.0 0 0.0 0 0.0
PGNIEN Celtis vandervoetiana 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 2.3
FUEVUREAE Dendrobenthamia hongkongensis 0 0.0 0 0.0 1 4.2 1 3.0 2 5.1 2 4.7
AR EF AT Styrax odoratissimus 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 23
LR Celtis biondii 0 0.0 0 0.0 1 4.2 0 0.0 1 2.6 0 0.0
458 Phoebe sheareri 0 0.0 1 14.3 2 8.3 2 6.1 7 17.9 1 2.3
A1 Total 11 100.0 7 100.0 24 100.0 33 100.0 39 100.0 43 100.0

D'H. Pk Height; N: #%% Number of individuals; P; Fif (5 Hu9 Percentage.
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k2 #5555 J2 16 Bl 39 B, 5 6 J2= 21 F 43 Bk, H
RIS W 2R 6 JRAR R IR Pt bk

222 BEFZHRIL RREE TR R E
BORPEATHET S5 R IR i P I AR b BT R
LA 10 Bl 23 Bk, BLIRZLAE 8 Bk, 5K 4 Bk, A2 K 0
¥ ( Cryptomeria japonica var. sinensis Miquel ) FIZL 5 [H]
(lllicium lanceolatum A. C. Smith) 4% 2 ¥k, & ik ¥
(Acer pubinerve Rehd.) . 7 X [ Cyclobalanopsis glauca

(Thunb.) Oerst.) . & ¥ WU 18 46 ( Dendrobenthamia
hongkongensis ( Hemsl.) Hutch.) . K3 TH ( Euonymus
myrianthus Hemsl.) Fl = 23 ¥2 ( Cephalotaxus fortunei
Hook.) % 1 #k, 2R WA P Hi  SE BT
2.3 ThIEIBRZ ST

WU e L E R A SRR X et e 7 £
AR I 38 [ B 5% (PC) FITERES R AL (AC) Y
AR 1,

1 Y|y |O|O|vV(iOfviOfvio|lgolalo|iolo|o|jg]lAa|A|A|V|x|O]|
2| ® A AA|O|A|C|A[AIA[AIA|O|X|A[O|A|AIA|O[V]IAIV
36| A ViAlVIVIVIiAIVIO|IONVIO|OlO|A|O|A[OO[V||A|%
41elal0 o|go|g|g|g|g|v|io|a|o|jg|g|o|gjajgjoja{olg|o
S|®|A|A|A vigivigofvio|gia|o|jojo|a|g|Aa|A|A|V x|O|¥%
6 @ KX @& O vio|ig|g|vio|viojo|o|o|Aa| x| O(0OfA |0
T & A G S| & O vig|lvie|ola|O|jg|o|O|gjA|A[A[V ¥ |O%
3| @k @& @ & O g|g|vio|viojo|O|O|Aaj4|O(0O[A O
I Al K|k Al A|A|A|A ViIdk| Al A|A| AN |O|A|VAIA[AVOV
AN 2B 4N AR 2N AR 2N R 2V N Se|O|VvV(iO|lo|OiO)A|X|O|0O|A| |0
1N|{A|X A& @ & 0 6 % o Tl X | K| VIO|VIVIA| X% V[IO|V| V]V
2|Al KX AA|AA|A AKX Al w|O|V|IVIiAIAVOO0|VIAIYV
B AKX @ O A O A O X O Ao O ¥ | A[A|A|VIA|A|VIVIAIV
4|A|Xk|A|lA A A A A X AlO O o olo|Aa|A| X OOIVIA|IAIA
I5/A(%| & @|® A& AKXk A A A O A ANA|A|VIA|IA|IVIVIAIY
16 & @ A|® A & A|S O & A A X AKX AO|A|A|A| K| VAV
17| A k| k| A AlA A A® A& k| k| k| Kk Kk AlviOogaivigrv
18 | A (K| AA|A|K|A|K| K|k Ak k| k| k| @]k VIAIA|A|IVOV
9 @ (¢ @ ¢ @ & 0 & A X O A¢ AAO A NN VIVIAIV
20 (K| k| A|A|Kk AKXk AKX AlO O k| Al K| k| O k| K gjajAa|O]A
21 [k | K | A AKX A| X[ AKX Al A O k| Al K|k O k| k| A ANV IA|V
2 0@ 00 0 A O A A A AAAOGASG® X X A|lO X AlAIA
L3 O A6 60 00|06 A ¢ 00 AO A OGO AAOGA| oo
24 AKX |k | A A A|AA|®| A AKX Kk|Kk K|k @ & k| A|X| K| A \Y

5|0 A[G|0|6 (00 0 A6 0 A O AO® O AAOG®AOG A
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

®:. PC=0.6; ®: 0.4<PC<0.6; A: 0.2<PC<0.4; % 0.0<PC<0.2; O;: AC=0.60; ¥: 0.20<AC<0.60; V. -0.05<AC<0.20; & -0.20<AC<

-0.05; O: -0.60<AC=-0.20; A; AC<-0.60.

1. RETF FEuonymus myrianthus Hemsl. ; 2. K235 Tlex latifolia Thunb.; 3. 213 Micium lanceolatum A. C. Smith; 4; ZI4f Machilus thunbergii
Sieb. et Zucc.; 5 WA Machilus leptophylla Hand.-Mazz. ; 6. SE Bk Cerasus conradinae (Koehne) Yii et Li; 7. B Dalbergia hupeana Hance;
8. HEA Loropetalum chinense (R. Br.) Oliver; 9: TR Picrasma quassioides (D. Don) Benn.; 10 iy A Cryptomeria japonica var. sinensis Miquel; 11; &
W EEES Camellia fraterna Hance; 12; Bk Acer pubinerve Rehd. ; 13 Afif Schima superba Gardn. et Champ.; 14. FAFRZ Choerospondias axillaris
(Roxb.) B. L. Burtt et A. W. Hill; 15: {5545 Alniphyllum fortune (Hemsl.) Makino; 16 ¥ Toxicodendron vernicifluum ( Stokes) F. A. Barkl.; 17 75X
Cyclobalanopsis glauca (Thunb.) Oerst.; 18 BRI IEE Viburnum propinquum Hemsl. ; 19 LLEAE Cerasus serrulate (Lindl.) G. Don ex London; 20; 2K
Cunninghamia lanceolata (Lamb.) Hook.; 21: #Z Dendropanax dentiger (Harms) Merr.; 22 7 #% IUB&4E Dendrobenthamia hongkongensis ( Hemsl.)
Hutch. ; 23 K ¥ Ulmus elongata L. K. Fu et C. S. Ding; 24 . LR Celtis biondii Pamp.; 25: %541 Phoebe sheareri (Hemsl.) Gamble. ek A
TR ELAE 733 PC F1 AC i The datums under and above the oblique line are PC and AC values, respectively.

1 I ARZLEREBARPRRFOEETAREEZZMNFHLEHINE S 2 (PC) FIFIEEKLE RE(AC)
Fig. 1 Percentage of co-occurrence ( PC) and interspecific association coefficient (AC) of main tree species in arbor layer of
Ulmus elongata L. K. Fu et C. S. Ding community in Jiulongshan National Nature Reserve of Zhejiang
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