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Studies on Intra- and Inter-specific Competition of Hamamelis mollis
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Abstract: In order to reveal the development dynamics of Hamamelis mollis population in Gaomushan and
Dapanshan Nature Reserves, Pan’an County, Zhejiang, the intra-specific and inter-specific competitions of H.
mollis were studied by using the methods of niche and Hegyi’s competition model for individual tree. The results
showed that the niche breadth of H. mollis was the greatest in the community, and Cornus kousa sp. chinensis was
followed. The niche overlaps between H. mollis and accompanying species were in the order of Cornus kousa sp.
chinensis > Stewartia sinensis var. acutisepala > Rhododendron fortunei > Pterostyrax corymbosus > Styrax odora-
tissimus>Carpinus tientaiensis>Meliosma oldhamii>Camellia cuspidata>Carpinus cordata var. chinensis>
Lindera erythrocarpa>Platycarya strobilacea. Acoording to Hegyi’s competition index model for individual tree,
the competition intensity of intra-species was larger than that of inter-species, and reached the maximum at
diameter at breast height (DBH) of 15-20 cm. It was predicted by power function that the intra-specific and
inter-specific competition intensity of H. mollis would tend to be stable at DBH more than 22.5 cm. Therefore,
shrub species should be chosen as main accompanying species in the management of H. mollis plantations, and
small arbor with strong sprouting ability should be avoided.
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1130 mo KAE L E K AR R G XA & 2 L i J
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(DBH) KT 2 ecm FIARAMF I, DL SXHA
Z A BB, JEiE Gk 28 K.
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5 MEHL N TR FISETT 44 B, 602 Bk, HEEL
H KT 2.0 IR (R 1)F 4245 (Hamamelis mollis).
DY I 4¢ (Cornus kousa sp. chinensis). A7 5 5% 41
(Styrax odoratissimus). 4<% 45 25 (Stewartia sinensis
var. acutisepala). 22i%E£5%5(Camellia cuspidata). <
& %8 H 45 (Carpinus tientaiensis) « T 77 T 4 K

R 1 SRR 1R A 0 S E AR AL T A

(Carpinus cordata var. chinensis) . = 1 ft §9
(Rhododendron fortunei) . /> I [ 3= 4% (Pterostyrax
corymbosus). 1t (Platycarya strobilacea). 4154/
% (Lindera erythrocarpa) fil 4 &% %¢ (Meliosma
oldhamii). A1, 4xZ8MEANPY Y 1) B 2 iz i K
THAREER AR, 437328 20.126 A1 17.737, T oA
PR P B EE A SO T RN FIRE, AR
A7 BE AR DL 28 AN DU FETE e, 20 oA 0.556
F10.443,

Table 1 Importance value and niche breadths of main tree species in Hamamelis mollis community

55 No %) Species EEYH Importance value A AALBEE Niche breadth (B;)
1 425M Hamamelis mollis 20.126 0.556
2 VU HEFE Cornus kousa sp. chinensis 17.737 0.443
3 HIF BT #] Styrax odoratissimus 4.495 0.243
4 JREEELZE Stewartia sinensis var. acutisepala 4.396 0.207
5 RIELTE Camellia cuspidata 3972 0.166
6 KEREHEA Carpinus tientaiensis 3.673 0.174
7 7 T4 Carpinus cordata var. chinensis 3.632 0.147
8 =HiAERAS Rhododendron fortunei 3.238 0.283
9 /NH ¥R Pterostyrax corymbosus 3.076 0.137

10 k7 Platycarya strobilacea 2.598 0.142
1 41 F44HRE Lindera erythrocarpa 2.303 0.113
12 ZLF%% Meliosma oldhamii 2.123 0.118
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AL, S ESEWMIE 08 LLE,
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Ky LLSRAIRRI AL S A B A AE 5 308 0.922, 0.995,
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F 7 Tt AR A S E 7 A4 0.916. 0.978 Al
0.905; /N SE i 5O SR ZE L RERFLRY AT
HEHN 0.931 A1 0.996; RIELIR ST TEMM
SN EBEN 0.962, Ui EZMEREVE P Fh
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Table 2 Niche overlaps between Hamamelis mollis and main companion species

1 2 3 4 5 6 7 8 9 10 1 12
1 1.000
2 0.936 1.000
3 0.855 0.864 1.000
4 0.916 0.974 0.781 1.000
5 0.699 0.851 0.897 0.720 1.000
6 0.709 0.628 0.641 0.657 0.604 1.000
7 0.672 0.782 0.861 0.669 0.962 0.768 1.000
8 0.881 0.965 0.769 0.945 0.751 0.414 0.620 1.000
9 0.866 0.971 0.801 0.931 0.805 0.422 0.675 0.996 1.000
10 0.454 0.349 0.742 0.258 0.472 0.220 0.427 0.291 0.322 1.000
1 0.661 0.807 0.916 0.657 0.978 0.475 0.905 0.734 0.792 0.604 1.000
12 0.707 0.833 0.922 0.703 0.995 0.639 0.972 0.717 0.772 0.537 0.978 1.000
1~12 W% 1.

1-12 see Table 1.
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Table 3 DBH class of Hamamelis mollis

124 DBH class (cm) Pt

1(<5) 11 (5~10) 111 (10~15) IV (15~20) V (20~25) VI (25<) Total

PREL Number 2 5 5 7 6 3 28
% 7.1 17.9 17.9 25.0 214 10.7 100
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Fig.1 Intra-species and inter-species competition intensity of Hamamelis mollis. |- VI see Table 3; 1-12 see Table 1.
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Table 4 Regression model between competition index (Ic) and DBH (x) of object tree

[ 80 Al P9 45 Intra-specific competitive intensity i) F5 458 % Inter-specific competitive intensity
Regression model ﬁﬁﬁ R? ﬁﬁﬁ R?
Equation Equation
165052 Exponential equation I.=10.966¢ ™ 0.586 I.=16.693e 0% 0.721
X #7FE Logarithmic equation Ic=-5.971In(x) +19.317 0.696 I.=-5.677In(x) +20.415 0.830
S BF % Power function lc=116.39x 6% 0.669 1. =74.477x 0 0.765
22 BR % Linear function I.=-0.368x+9.7823 0.485 1;=-0.3901x+12.01 0.718

FARMIERIR RIRH S BR B R RO R (R 4)o  FHT R OB X0 <5 2 ol Py R ) 55 5 50 B2 4T
R 24 i A2 BRI SR P X o B b AT UL TN 2 BEABUR T
HMIFETEIL, EATFE L. B, AN SR e bR iR R AT T (3% 5), < Zehig A ] A1
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Table 5 Prediction of competition intensity of Hamamelis mollis with diameter at breast height (DBH) of object tree by power function

DBH (cm)
25 7.5 12,5 175 225 275 325 375
PP Intra-species 26.793 4.605 2.030 1.184 0.791 0.574 0.439 0.349
FiE] Inter-species 27.009 8.004 4.547 3.133 2.372 1.900 1.579 1.348

3 i

A2 25 AL B0 T AR A R AR R 2 R R
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RERZEEW R JE TN RR, B SR 4~6 m,
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fil42 79 15~20 cm IFA R K. X 5HEE A R1E
15~20 cm (e ZB M EREZ A K. %Ll S5HA
ol ) 5 5 B8 B K (RN DU JEAAE, Dy 48.335, i
T HHMAEAR RS SmE. X RN T &%
HERTDUREAE S TR AR R, A2S SIVEARIL, Ho
BB Z.
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