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Spatial distribution pattern and correlation of main tree species in deciduous
broad-leaved forest in Tianma National Nature Reserve

TAO Tao', GUANG Taijun*’, HUANG Qingfeng™®, TANG Xuehai*’, OU Qiangxin**, LIU Hua

( 1. Anhui Vocational & Technical College of Forestry, Hefei 230031, Anhui, China; 2. School of Forestry and
Landscape Architecture, Anhui Agricultural University, Hefei 230036, Anhui, China; 3. Anhui Dabie Mountain Forest

Ecosystem National Positioning Observation and Research Station, Jinzhai 237300, Anhui, China)

Abstract: [Objective] This study aims to explore the spatial distribution pattern and correlation of the major
tree species in deciduous broad-leaved forests in the transition zone from northern margin of subtropical zone to
warm temperate zone in China. [Method] Taking the deciduous broad-leaved forest of Tianma National
Nature Reserve as research object, the adjacent grid method was used to divide the forest into nine 24 m x 24 m
sample plots. The names and spatial coordinates of tree species with diameter at breast height (DBH) = 2.5 cm
in the sample plots were recorded. The major tree species were determined based on their important values. The

spatial distribution pattern and correlation of major tree species were analyzed by using spatial point pattern O-
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ring function, complete spatial stochastic zero model, and heterogeneous Poisson zero model. [Result] There
were 27 species belonging to 20 genera and 17 families in Mazongling area of Tianma National Nature Reserve,
with Quercus serrata and Castanea seguinii as dominant species, and Platycarya strobilacea as subdominant
species. The diameter structure of trees showed an inverted “J” -type distribution. The spatial pattern results
showed that the dominant tree species were initially clustered in 0—30 m scale, and gradually tended to be
irregular and random with the increase of the scale. The spatial correlation analysis revealed that there was no
significant correlation among the three dominant tree species (i.e., Q. glandulifera var. brevipetiolata, C.
seguinii, and P. strobilacea). However, there was some correlation among the three dominant species and their
companion tree species at a certain scale. [Conclusion] The community type is typical heterogeneous forests
of Quercus spp. and P. strobilacea deciduous broad-leaved forests. Q. serrata forest regeneration was better and
had an increasing trend, while the regeneration of C. seguinii and P. strobilacea forests was poor and the growth
trend was not obvious. With the succession of the community, the light-loving and slightly shade-tolerant
species will gradually replace the light-loving species. [Ch, 4 fig. 2 tab. 35 ref.]

Key words: deciduous broad-leaved forest; spatial distribution pattern; interspecific association; northern

subtropical zone
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RE R RhE A G545 JL LS 1. BEHIARR DBH=2.5 ecm AR Rl 2 A 17 B 20 J& 27 Ff, HA5E
3}-#} Fagaceae FIF5 4} Rosaceae M ARFI K i T . 5 FFRHABRIE Quercus MIARMIER . MR O. aliena
B W MR Q. aliena var. acutiserrata; “EJ& Castanea W) 3 % ; 3%t Bl & 22 J& Cerasus 1) & M #2 (C.
dielsiana . WZ= Prunus padus. \WHEAE P. serrulata; 114 J& Photinia ()P A2 Kl P. beauverdiana, FEF}
Lauraceae. LIZEBIE} Cornaceae. i XU#EFl Sabiaceac. & #F} Fabaceae 547 2 Ffr, FHRFF A 1 RIFP,

i FEAB DLAP 1~10 #R - hm 2 AOARUEDS, B M A DL AP 20 S 1ML Lindera erythrocarpa. W& Meliosma
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Table 1 1 Composition of tree species in sample plot
e it ( ;EZ 5 gffiﬁ) (% B i
1 JEWMIAR Quercus serrata 183 13.53 19.77 5e3}-BlFagaceae ¥5JE Quercus
2 F¥Castanea seguinii 201 11.91 19.12  5¢3}-FlFagaceae 2E )& Castanea
3 AkFPlatycaryas trobilacea 123 525 10.24  #HkEHuglandaceae AL & Platycaryas
4 JTEW Cornus controversa 152 0.64 6.42 1% BRI Cornaceae kT E W@ Cornus
5 FHiTFDiospyros lotus 122 0.59 6.12 #iiF}Ebenaceae Hii J& Diospyros
6 WA Lindera glauca 114 0.25 4.86 FEF}Lauraceae LI HABUR Lindera
7 P Euscaphis japonica 106 0.20 477 AihFlStaphyleaceae BRI S8 Euscaphis
8  TFEF[Styrax japonicus 102 0.29 476 HEFFlStyracaceae 2 B A8 Styrax
9 #&HA Carpinus turczaninowii 106 0.58 426 HEAFIBetulaceae }EHA & Carpinus
10 TG HEPhotinia beauverdiana 66 0.26 3.17 Rl Rosaceae £ 1)@ Photinia
11 Mit¥kQuercus aliena 29 1.62 291 7 }FlFagaceae HRJ& Quercus
12 BiHEEQuercus aliena var. acutiserrata 27 1.36 250 5 }-FlFagaceae ¥RJE Quercus
13 VUBBAY Dendrobenthamia japonica 41 0.22 2.13 112 BTF Cornaceae 1145 J& Dendrobenthamia
14  BEBMAECerasus dielsiana 33 0.28 1.88 #14FIRosaceae 2% @ Prunus
15 ¥ Dalbergia hupeana 33 0.19 1.67 . F}Fabaceae 18 )& Dalbergia
16  HMkKalopanax septemlobus 25 0.14 1.19  TohnBlAraliaceae R T Kalopanax
17  &ZMEHamamelis mollis 14 0.02 0.71 &P Hamamelidaceae 42638 Hamamelis
18 WA WAlbizia kalkora 8 0.14 0.56 HFlFabaceae E W B Albizia
19  WWHLE Cerasus serrulata 8 0.08 050 HFlRosaceae 258 Prunus
20 FHiMkAcer elegantulum 8 0.03 046 JufTFFlSapindaceae Wk)E Acer
21 AR Lindera erythrocarpa 8 0.01 0.45 f%FlLauraceae LI HAABUR Lindera
22 KA Tilia japonica 6 0.11 042 HBMFITiliaceae 1B JE Tilia
23 BEARMeliosma veitchiorum 8 0.02 038 THEMXUEEFSabiaceae WAL J& Meliosma
24 #IKi%EMeliosma oldhamii 4 0.03 0.24 5K EERlSabiaceae WAL |8 Meliosma
25  AAETH Euonymus carnosus 4 0 022 T ¥FFlCelastraceae T J& Euonymus
26 TVEWAcer davidii 4 0.03 0.18 M FFAceraceae Wk)E Acer
27 BAZEPrunus padus 2 0 0.11 FH#iFlRosaceae 2= @ Prunus
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Figure 1 Diameter structure of forest stands in the sample plot
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Figure 2 Diameter structure of dominant tree species
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Figure 3 Spital distribution pattern of all tree species under CSR and HP
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Figure 4 Spatial distribution map of dominant tree species under CSR and HP

3.5 FiE) = (B K BRI

HI26 2 AT OL: 7ES PIARAZERIAY | GOF Hilll fm 25 A AL (P<<0.05) kg, FEHLNA 13 MRIFPXSFF
TERE R ARMIER . PR 3 PR Fh Z G B3, (0 3 FhOL AW Bl 5 FE A b 7 —
FE U PAFAE— 8 BRI . WEARMIER SAT S WAE 00 2 m RUE B2 AAHSE, 7F 18~20 m RUE L2 IE
G, MEMHEE S EIETFE 2. 4m ]RUE ER2GAME, 26~28 m RUE R IEMIE, Fl—FREEWFEA
[ AEA R AN FEAS [ RO A SCPEAR TR, PS8 5 RPRAAE 0~2, 24 m R FRIEMC. 51T EWALE
0. 0~2, 14~16 m R R IEAHSC, Wb 5 ILEAMAE 4. 4~6. 6 m RUE FRIEME, 78 10, 10~12

F2 HHEERMAOTREXER

Table 2 Interspecific associations of major tree species in the sample plot
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