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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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AR PGIL B AR ER, ek, SFEEHN 900 mo FEBESSRI A I5 15 SR AR AR R AR, TR
AW Fh EFEAH AR Cunninghamia lanceolata. ¥5 1K Pinus taiwanensis . =5 B P. massoniana N AR
Bk Quercus serrata. WKk Q. acutissima. & A% Q. variabilis. 7 5 Castanea seguinii. Y. Platycarya
strobilacea, K A W 11 ¥ Bk Carya dabieshanensis 55 , #E K H M K Loropetalum chinense, * i
Rhododendron simsii, 33 Viburnum dilatatum . \LWSAML Lindera glauca % . A B KR T SARTHIE 5
YA B MG Parrotia subaequalis . R 1L HETHS P. dabeshanensis. 75 H /K Emmenopterys henryi. %75}
Cercidiphyllum japonicum 55 . ZHb X J& T A RIE =R E, 24N 133 €, ERTPHR
WK 20.0 °C, AP A 1480.0 mm, JEFE I 200.0~220.0 d.

2 MRk

21 HHMiIZESAE
2018 4F 9 A 7E FE X% E 72 mx72 m AUREHL, FEHb PO AR AR A 31°15'30.2"N, 115°41'45.7"E, if§



546 WroIL R R K A R 20254E 6 H 20 H

R 1069~1 113 m, ZRpgd, BN 18°~20°, RHBM M LML . P, bEF, BEN
1537 #k-hm ™, B BIEACy 37.77 m> hm . A 00E 0 B 5, BRI FAHSR A 7k, izt
SYEIR 9 4 24 mx24 m RURETT, WAEAEMREDT T i4E (DBH)=2.5 em MR B, B, W, =
WA AR . MR BRI . PSR MRYERE LA M A A, AR BRI ok 13 AR (R BRFHE
BRvE), AW AN N 2.5 cm, 4FEHR 5.0 cm, M (>7.5~12.5 cm) FFIRIC T, Goit4$ Maf 20 By AR
AL

22 EFERMBBE

BB A (V) R R MR Rl 4 00 SR BE U, TR B S 2 TR A SR o0 AT (O AR ol o 7 (B = (A X 2%
JEHFRXT 2 B ARSI )3 o AR EE (%) AR N A AR S BT A R R R UE R Z L s A
Xof 5 25 B (%) Ry SRS Aol v A R T AR e 4 B o T TET R SR Bl s AR (%) SRR AR Y
BET 85 T A B Rl B R BB R 22 L o
23 FEERSWE

AR SY 2 A R R 23 () 24, 30 Ripley K SRR SRUSEM , AHFSE R0 IR I 840 5 1 [5]
o, HE5E g(r) PRECIRG BEDT. Sl 1 PR & gy (r) PRI SE 42 %5 [B] B HL (complete spatial randomness,
CSR) AL MA L, WA REM EEM AP A2 AR AL, THAS RGRRIE . SRR BRIA M
(heterogeneous Poisson, HP) FAAINAG 1150 B pREL A (B, H T38RI A0, SEPRAY Je S dal 3 B 25 K
K RIS, b 2% 08— MR, mi HaA 7 2 F Epanechnikov AZ Al 43, 3 i ff FH X0AE
2a(r), BESRFEAR YR 1| FFh 2 ZE R, FHEHF B E AR B 12 B EIERR B, X
— 7 ARSI R B A T . e SR BAM AR A2 PRl 1 A B, Wi 2 B
WIHEATRERLATEC, SO, 75 PR 2 8] A AR R IR RR DG R,

WE 1mx1 m A%, BIARSEE 3 m, K8 RER 0~3 m, fHZERKPHE L (Monte Carlo
Simulations) H Y S SEHHBE 199 YAYES 5 ARG 5 iR, AT 95% MBiluss, 45aMAa1
J& (GOF) I3 PF-Ak HE 25 8] B P 1) @ 3 AP0, SR Bl 0 A R B0 1 199, H P<<0.05, MR
5% WKL, g () (EE TEMGX B LT WES. TR, WABIZRRIFFEZRE oA RE . b
Bl B2)50 405 Y go() EETEMGXER L. N Tk, W iERR YRz RE o IEAHSE
PE. JOMIEME . B .

1 dK(r)

gn(r)=% PR (1
_ 1 dKip()
g2(r) = Ay @)

K (D~Q) . P REREBENEIER; K(r) Fon[F—RFTE » REET RS 5 Kp(r) R 2 AR
REFNAE  RUBE LSO E0H 5 dK(r) o [l — B FP2E 3 B PR S8 B 1 SO0 80 H 5 dK () 3RR 2 A5 TA]
WP AE B [ B0 58 B T 1 8 H 5 dr AR IR R (dr=0.2/0.52);  gy1(r) 2275 5 BA H 52 B UL 0 2] 71
AR 5 TN AR B B LU g1,(r) Ko Rh 1 ] % (8 24 rb S B Uil 21 iy b 2 0 %k 5 7o) 4
A
3 HERGH
3.1 WFRZERY

RE A P A 545 R L2 1. REBARAK DBH=2.5 em (R AL s34 17 BL 20 J& 27 Fl, Hipat
|-} Fagaceae F1#% 7% F} Rosaceae WA T i -5 . 7 BHATRIE Quercus BIEARKIAR . WER O. aliena.
B U5 Wit BR Q. aliena var. acutiserrata; 5 )& Castanea B 5 % ; % s Bl &% )8 Cerasus #) & M1 (C.
dielsiana. W4* Prunus padus. \IPEAE P. serrulata; 1§ J& Photinia WA Hl P. beauverdiana. 1F}
Lauraceae. IIZ<8F} Cornaceae. i XU F} Sabiaceae. T F} Fabaceae £ 4 2 F, HAFIHA 11 Fh.
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Table 1 1 Composition of tree species in sample plot
o S N E Ry .
F5 Tl (Fk-hm®) (o hn?) HEAH/% B &
1 JEHAMERQuercus serrata 183 13.53 19.77 53} BlFagaceae K5 & Quercus
2 FUCastanea seguinii 201 11.91 19.12 5¢ }-FlFagaceae BE )& Castanea
3 k& Platycaryas trobilacea 123 525 10.24 WBtEHuglandaceae AL & Platycaryas
4 KT EW Cornus controversa 152 0.64 6.42 LHZE Rl Cornaceae KT E W& Cornus
5 FiLFDiospyros lotus 122 0.59 6.12 fHiiFlEbenaceae i J& Diospyros
6 WiHtLindera glauca 114 0.25 4.86 TaFlLauraceae LB Lindera
7 BPP9¥EEuscaphis japonica 106 0.20 477 BBl Staphyleaceae  BFHINEIE Euscaphis
8 WFHEF[Styrax japonicus 102 0.29 476 ‘% B FF}Styracaceae 2 B EStyrax
9 FEHAMI Carpinus turczaninowii 106 0.58 426 HEAFIBetulaceae K& HA & Carpinus
10 TEL W Photinia beauverdiana 66 0.26 3.17 i FlIRosaceae 11 ¥4 )& Photinia
11 HEkQuercus aliena 29 1.62 291 5t }FlFagaceae 15JE Quercus
12 Bl Quercus aliena var. acutiserrata 27 1.36 2.50 5¢}-FlFagaceae ¥EJE Quercus
13 VURE{EDendrobenthamia japonica 41 0.22 2.13  1LIZE¥ Rl Cornaceae 11 ZE 35 J& Dendrobenthamia
14 M Cerasus dielsiana 33 0.28 1.88 i RlRosaceae 2% @ Prunus
15 #iMiDalbergia hupeana 33 0.19 1.67 SFlFabaceae & Dalbergia
16 HltkKalopanax septemlobus 25 0.14 1.19 TilnFE}Araliaceae Hl k& Kalopanax
17 428 Hamamelis mollis 14 0.02 0.71 &2 Rl Hamamelidaceae 4:Z5HF )8 Hamamelis
18 WEWAlbizia kalkora 8 0.14 0.56 5 FlFabaceae BB Albizia
19 WWHEHE Cerasus serrulata 8 0.08 0.50 i FlIRosaceae 25 & Prunus
20 FiiAcer elegantulum 8 0.03 0.46 JufFHlSapindaceae MR Acer
21  ZLRISAM Lindera erythrocarpa 8 0.01 0.45 FF}Lauraceae LIRS Lindera
22 IR Tilia japonica 6 0.11 042 BRIFE Tiliaceae W& Tilia
23 BB ARKMeliosma veitchiorum 8 0.02 0.38 Vi XUERlSabiaceae WAL & Meliosma
24 1K %eMeliosma oldhamii 4 0.03 0.24 XUl Sabiaceae WAL |8 Meliosma
25  RAETIF Euonymus carnosus 4 0 0.22 P FlCelastraceae DK J& Euonymus
26 EVEMAcer davidii 4 0.03 0.18 HHMFlAceraceae W) Acer
27  WAZEPrunus padus 2 0 0.11 Hi%F}Rosaceae 25 )@ Prunus
&1t 1537 37.78 100
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DBH structure of forest stands in the sample plot
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Figure 1
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Figure 2 DBH 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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Table 2 Interspecific associations of major tree species in the sample plot
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Figure 4 Spatial distribution map of dominant tree species under CSR and HP
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