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Community structure in relation to microtopography in a montane evergreen

broadleaved forest in Chebaling National Nature Reserve

MA Xudong', ZHANG Sujun®, SU Zhiyao', OU Yuduan', LIU Gang'
1 College of Forestry, South China Agricultural University, Guangzhou 510642, China
2 Guangdong Administrative Center for Non-commercial Ecological Forests, Guangzhou 510173, China

Abstract: Microtopographic factors have a great effect on species composition and diversity patterns of forest communities.
Understanding the relationship between microtopographic factors and species patterns will have significant implications for
forest conservation and sustainable management. Based on field data collected within a 2-hm® permanent plot (50 subplots)
in the lower subtropical evergreen broadleaved forest in Chebaling National Nature Reserve, Guangdong, China, variations
in community structure in response to microtopographic changes were analyzed in five transects from the ridge to the valley
that were divided according to sample plot layout, elevational difference, and moisture potential gradient. With contiguous
grid quadrat sampling method, species were censused by height, abundance, and percent cover for the understory layer and
by height and diameter at breast height ( DBH) for the tree layer. Microtopographic attributes including elevation, slope
position, aspect and slope degree were also recorded on a subplot basis. The results showed that microtopographic factors
had a strong influence on community structure and species distribution. Transect-based mean height and DBH and the
proportion of individuals belonging to larger height and DBH class decreased from the ridge to the valley, while species
diversity increased gradually. Multi-response permutation procedures ( MRPP) indicated that species composition among
various transects varied significantly (P < 0.0001), and the presence of dominant species and their density also differed

greatly. Although tree density varied, both Castanopsis carlesii and Styrax suberifolia were dominant species on all transects.
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Canonical correspondence analysis( CCA ) further confirmed that species had an obvious distribution trend with topographic
condition. Photophilous species including Castanopsis carlesii , Castanopsis eyrei ,and Lithocarpus glaber tended to distribute
on the upslope, while species adapting to warm and humid habitats such as Liquidambar formosana, and Neolitsea chuii
became dominant on the valley transects. The Castanopsis eyrei distribution reflected habitat conditions of a higher
elevation, whereas the position of Liquidambar formosana and Acer cinnamomifolium in the CCA ordination diagram had an
obvious shorter distance to the centroid of downslope. Species including Castanopsis carlesii and Styrax suberifolia, which
were widely distributed in the sample plots, occupied important positions in the center of the diagram, indicating the
variation in distribution was not obvious with the change of environmental gradient. This study elaborated the response of
community composition and structure of a montane evergreen broadleaved forest to microtopographic changes, and will have

significant implications both theoretically and in practice for regional biodiversity conservation and vegetation restoration.

Key Words: Chebaling National Nature Reserve; microtopography; community structure; multi-response permutation

procedures ( MRPP) ; canonical correspondence analysis ( CCA)
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Table 1 Comparisons of stand structure among belt transects
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Fig. 1 Height distribution in different transect communities Fig. 2 DBH distribution in different transect communities
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Fig.3 Comparison of community richness, evenness and diversity indices between different transects, the different letters within each

index indicate significant difference between different transects at 5% significance level
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Table 2 MRPP for species compositions among different transects

41 B B D% il ., . .
Group Observed delta Expected delta Variance Skewness
FEHF Transect 0.5000 0.4341 0. 0000 -0.5974 -6.2049 <0.0001 0.1317

®3 TRES#HEEWHEE(Hh/hn’) GHE
Table 3 Density of dominant species in different transects

FEZYF Dominant species IS g 12 vP Vb
K4t Castanopsis carlesii 607 590 515 334 233
T8 /N % Neolitsea chuii 186 160 123 143 121
A Schima superba 114 115 53 48 90
M2 B3 Styrax suberifolia 57 100 73 127 167
B LB Symplocos wikstroemiifolia 125 95 75 107 -
EHi#BY Rhododendron moulmainense 204 163 110 — —
fi %k Lithocarpus glaber 138 103 - - -
i Randia canthioides 64 83 — — —
filt4gE Castanopsis eyrei 71 — - - —
J VM3 Elaeocarpus duclousii 61 — — — —
21754k Castanopsis fargesii — 85 98 82 —
4 kg Machilus chinensis — 43 — — —
1% Ci austro-st is — — 123 186 225
JBH Eurya macartneyi - - 175 159 194
BARLKT llex memecylifolia — — 85 - —
T Liguidambar formosana - - - 7 15
[ #if§ Phoebe bournei — — — 157 —
Y HEKZS Macropanax rosthornii - - - - 156
ZFHUe I FEAE Dendrobenthamia hongkongensis — — — — 96
FE B Acer cinnamomifolium — — — — 79

a,b: MRPP S3-H7 4[] B Ao 46 5 v 4 b AL A A 83 22 53 PR 21591
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( Castanopsis carlesii) \F5/N%5 ( Neolitsea chuii) \faj /& ( Schima superba ) F1#& M2 8.7 ( Styrax suberifolia) B ARTE
BRI F B R BB A B . WK TREHF ) 607 B/ hm®W/NE V B 1Y 233 #R/ hm?
HZEFEETHEMBEERIMZE 167 4/ hm®, 55, & 4k ( Castanopsis eyrei) . & 45 ¥t B ( Rhododendron
moulmainense) .41 ¥k ( Lithocarpus glaber) Z£3: 22 30 A5 7E 3% oL, 7548 K 2 ( Macropanax rosthornii) 75 ¥ P4 FE 75
( Dendrobenthamia hongkongensis) FEM % ( Acer cinnamomifoliumi ) %= 15 BE IR IE W) F W AE T 3 AL 89404 5 48 £
BHA
2.4 WyFhorAn S5 H0TE B RE DR I BLYE X B A AT

FIRGER R AT SR REIE Y R AR B B, W — 2D R FHE R 5 X R o A AT AT
DATA AR BT 3545 R ) b SIS 4 R 30358 IR Mg ORI AR G , 7 P LSS X B2 7 M (CCA) 51k il CCA — ek
FPEI(E 4) o srtres, il MER YR 5SS RR FEXNERL, BHER S HEHE FELME R B H L
FBGIT , RS W) 20 A R ROE (5 %P5 R T B IE AR SC PR BR K s W b 15 3 2270 8 o0 ) R B 3R s HLTE I 3R B
W AR AR SR PR B MR AR R AR T S NP R , A R

B RSHE M R REC A B R TTER R AR 4 FiR, 58 —HE P i 5 183K A AE M3
K, EAE FRBAEY T EARRIGIR SO MRS BIYy CCA 55 —# NS4, B8 A m 1L S
55 HE Rk 5 3 B I ] AR SRR B A AR AR W B R PR B I B S 1) (R ke #, BT CCA 55—
BN EBE, A5 el BAS PR . BT HER il r RERTTER R IA B 60. 7% , © & BRI H Al BERE VR WD
) 537 R B % HE e e R 7 o

F4 FEETFS5 CCAHFMZAMEXRY HEEMRRIHE

Table 4 Correlations of environmental variables with axes, eigenvalues and cumulative percentages of variance explained from CCA

ordinations
3% [N F Environmental variables 1 Axisl 2 Axis2 3 Axis3 #h 4 Axisd A3 Total
BB Slope —-0.4284 0.6244 0. 1507 0.2120
53 Elevation 0. 6205 0.3734 0.2208 0.3137
b3 Upslope 0.7279 0.1679 0.1070 -0.3321
i Middleslope —-0.1545 0.2428 —-0.4793 0.5057
T3 Downslope -0.5614 —-0.4066 0.3719 -0.1770
Z< 1] East -0.1221 —-0.0288 0.4841 -0.1013
Zrdb1a] Northeast —-0.2595 0.5867 -0.4318 -0.3712
<51 Southeast 0.3264 -0.5772 0.1806 0.4283
FFAEAR Eigenvalue 0.211 0.087 0.058 0.055 2.723
ZF5EHk 3 Cumulative percentage/% 43.0 60.7 72.6 83.8 49.1

B 4 FTLAE Y, 3R 3 b LI I 222 b Al o7 268 DU 2 IR 23 A1 , SO BR AR S 2R I g 3k B T T BR38E5
HBAE V.V A B E YRR A A AREE B T 3 A O i BE RS B B T H B Rl FE AR AE T 3L,
OKHE AR SEFERE N HURE T o 4 B 2 3 57 0 A U 20 HE e B bR , U AR rh o AR ),
[SEBZRA S R ) 5 N T
3 itig

X ERBRRE b, W SRR AR P E M AP AR TS RS 2R A A M S R R T S B
B R b AR v BRI 7 (Bzk 3 HIERAE) ERBEMBARR ™ . RHAE LK, b A2 R
TR A SR BB R BAFHE S , R T3 R B R S R BT, 1 T 35 W S (] TR B (b A ) 25 57 S %o
TR IR B S AN SIS PR R
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Fig. 4 CCA ordination of species in relation to environmental variables

Elevation; ¥4k ; slope: 3% ; Up: Upslope 3% ; Midddle: Middleslope H'3j ; Down: Downslpoe T3 ; E: East 4; EN: Northeast Z{dt ; ES:
Southeast %< ; ACECIN #% M- B ; Acer cinnamomifolium; ADIBOC 2R M4 4l : Adinandra bockiana var. acutifolia; ADIMIL #% fi : Adinandra
millittii; ADIPIL JK#5#8f : Adina pilulifera; ALBKAL 1118 ; Albizia kalkora; ALNFOR 34 M- : Alniphyllum fortunei; ANTBUN T H 7% : Antidesma
bunius; ANTJAP FRIYKF : Antidesma japonicum; ARTHYP F{H:AK : Artocarpus hypargyraeus ; BEITSA W ik35i# : Beilschmiedia tsangii; CAMOLE i
7% : Camellia oleifera; CASCAR ¥4 : Castanopsis carlesii; CASEYR Flt4 : Castanopsis eyrei; CASFAR 41754 : Castanopsis fargesii; CEPFOR =42
42 : Cephalotaxus fortunei; CHOAXI B§FRM : Choerospondias axillaris; CINAUS #£ 4% ; Cinnamomum austro-sinensis; CINBUR B : Cinnamomum
burmannii; CINPOR #4% ; Cinnamomum porrectum ; CINWIL J1|#: ; Cinnamomum wilsonii; CLECYR K% ; Clerodendrum cyrtophyllum; CLEFOR %
K% : Clerodendrum fortunatum; CLEJAP £1.3R I : Cleyera japonica; CROLAC T % & ; Croton lachnocarpus; CUDCOC %f il £q : Cudrania
cochinchinensis; CUNLAN 42K ; Cunninghamia lanceolata; CYCGLA ¥ [X] ; Cyclobalanopsis glauca; DALHUP & 1 ; Dalbergia hupeana; DAPCAL
L HAMK, ;: Daphniphyllum calycinum; DAPMAC 381K : Daphniphyllum macropodum; DAPOLD J§ B¢ Aifi : Daphniphyllum oldhamii; DENHON 7 # U
HBAE : Dendrobenthamia hongkongensis; DENPRO A8 M-#% 2 ;: Dendropanax proteus; DIOKAK B} i ##%f : Diospyros kaki var. sylvestris; DIOMOR % ¥%
#ili : Diospyros morrisiana; EHROVA J& 5% #f ; Ehretia ovalifolia; ELACHI w4 #t. %% . Elaeocarpus chinensis; ELADUC J P4 At 3. Elaeocarpus
duclouxii; ELAJAP H Z#t3% ; Elaeocarpus japonicus; EURACU 2R M 4% : Eurya acuminata; EURCAV 416K ; Eurycorymbus cavaleriei; EURDIS
%48 : Eurya distichophylla; EURGRO 4% : Eurya groffii; EURMAC 244 : Eurya macartneyi; FICFOR S5 #4 : Ficus formosana ; FISOLD JRAE
7K : Fissistigma oldhamii; GARJAS #54EF : Gardenia jasminoides ; GLEFER #2558 3¢ ; Gleditsia fera; HELCOC #5511 B iR : Helicia cochinchinensis
; IDEPOL |11 #iF : Idesia polycarpa; ILEDAS B4 : llex dasyphylla; ILELAT K& : llex latifolia; ILEMEM & K& : llex memecylifolia;
ILEPUB &4 3 : llex pubescens; ILEVIR £t : llex viridis; ILEWIL B M43 : llex wilsonii; ITECHI #£ B 4 ; Itea chinensis; LASCHI # M- A :
Lasianthus chinensis; LAUPHA [l 874 . Laurocerasus phaeosticta; LIQFOR #{7 : Liquidambar formosana ; LITELO #F} K3 T : Litsea elongata;
LITGLA £ 8% ; Lithocarpus glaber; LITPSE 47 M K 2% F; Litsea pseudoelongata; LORCHI K : Loropetalum chinense; MACCHI H 44 : Machilus
chinensis; MACROS 548 K 2 ;: Macropanax rosthornii; MACVEL 44 : Machilus velutina; MALPHI HL$§ 5% : Mallotus philippinensis; MELAZE 37
K : Melia azedarach; MELOLD 414 %% ;: Meliosma oldhamii; MELRIG 4£ % F ; Meliosma rigida; MICCHA i B £ %€ : Michelia chapensis; MICFOV
M55  Michelia foveolata; MICMAU IR I} 5 %€ ; Michelia maudiae; MICSKI ¥} £ %€ : Michelia skinnerana; NEOCHU H8 )\ : Neolitsea chuii;
NEOLEV K M-8 K 3% : Neolitsea levinei; NEOPHA g Jjk5r A 2% : Neolitsea phanerophlebia; ORMSEM X J241. . ;: Ormosia semicastrata; OSMFRA #3:
AL : Osmanthus fragrans; PHOBOU [ 1§ ; Phoebe bournei; PHODAV #8 K £ 4§ : Photinia davidsoniae; PHOPRU f7 B K : Photinia prunifolia;
PHOSHE %84 : Phoebe sheareri; PITLUC 3% M- J% H- 3£ : Pithecellobium lucidum; RANCAN & 4 : Randia canthioides; RAPNER % £ ##f : Rapanea
neriifolia; RHOMOU FE## B : Rhododendron moulmainense; SAPDIS 111 44 : Sapium discolor; SAPSAP JG# F : Sapindus saponaria; SCHJAS #
27K : Schoepfia jasminodora ; SCHSUP i A& : Schima superba ; SLOSIN XX & : Sloanea sinensis; STYFAB [ 4E%E : Styrax faberi; STYSUB #2422 B,
75 : Styrax suberifolia; STYTON # 5 %2 )8 % : Styrax tonkinensis; SYMCOC # 5 111 A1 : Symplocos cochinchinensis; SYMGLA 2£ 3% #f : Symplocos
glauca; SYMLAN Y 1AH : Symplocos lancifolia; SYMSUM LL1#H. : Symplocos sumuntia; SYMWIK £ LBl : Symplocos wikstroemiifolia; SYZBUX
FMETE Ak : Syzygium busifolium; SYZREH 41 % : Syzygium rehderianum; TILEND [ E#&: Tilia endochrysea; TOXSYL A It 4% : Toxicodendron
sylvestre; TRIDUB ¥ ‘5 8% ; Tricalysia dubia; TRIFRU B Jij ‘& L% Tricalysia fruticosa; TURARG || % [& ; Turpinia arguta; VACBRA & 1R #% .
Vaccinium bracteatum ; VERMON T-4E4fi ;: Vernicia montana
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F SCHP AT AT, ZE MRS BE AR B N T ROBE T, 22 /I8 B SRR I DORHEREVE 4540 A T W B 38
o IILH B, SAEH IR e 2 B/ NE R (B B35 AR B R = S /N T TR oA . A
BT R U, TR AEHUR R BRSSO B 2 B TR AT ST i IR A LTS R, 3%
FRor SR RIE EER I S AR TEROtE SRS b, SR 530K 138 3hd R E HA
K, GG R T AT B TR | 398 BE AL 7K 73 R 0 A, BB T [R] B A5 9 B AR T4
SHESSZER o SBFIRE M T SSRE K 4 R R A SRR ERAIRE , AR 2 B R S
S A RICE TR BGR BB/, B R A R R KT BRI o SR i T IR A dn
BRI, UBARH e BRI SRR LR BRI AR T IR B/, A B BIR , ST S Ak
TR ORI BN RE T A AR A BRG] 7, P R B o e M A2 9 2 A
Fit o7 BB BG B3 AR /N

YIRS A B R B MARSE 2RI — X, R [RIRE O B PR B AR AR SR 1Y, 3 A A
Kt wAAER . ATIRTEE LT S, BRI, B TR, TR FH 4 A RS
BEOLHIBIER MR SRR . ARAFRBIR I , R RS i U IR TE AR S 3 I
SR BT BA W R B BE A5 TE 4l R I UE MIAK T 3085, 5 FARE G K BATE R B AR AR IR ARG, RIS R
Wi EEYIR . R, AR BBOIR  EE B A A K SR ESWE R MR SR T
SRR o

A ZAEPE S () JR 52 21 R i IR IR T 5 R MY, SBL (390 BE (S8 1o A 34 S R SR i A 350 A 7K
THARFERE W B AR o ZREPERIKP RS 81504, L3 SR B AR ELAE R, SRR VA FE Ot e K 3%
AR FI SRR R T o A BFSTEs SR e P T 18 558 3 T DR AR BE BE RS RO R, R T4 4
P SRIREE R TGP A SRR SHRAL ARG, AT G RN — B, BMRENEREHY
JRERAEBE G IR R BB IR S S B T A R AR MESRARI R P B LA AL 9 A
#, Ko DGR ISR R E A AAE I BER TR E T ARFMEYIE, SBOEHE VP AR 2R
25

(HERSE N 13 AR ARV RO MR A B v PO A J2 G5 A T8 T T, X RV A SRy BLR ™ A R BB A 4
FR AR Y 18] AR AR TSRS T T B LAGX B A 3 A G RO RV S 3R 58— BB AR B X L SR R, A
KFRARTHE—FRA A, AN THURERE S A EZ R R AT TR 5 4% 5 AR R
PRBUEFZ NN BRINZF R T URA T . ZRENFREDSHEEARAD KRR ZNRETFR
T 4 — KB R BT RUBE 1 S T T BB - B9 A A R 0 2 W T LA S SR T FR R 9 0 o 5 R 2
P B I R, FE TR A S5 AR SR R B , X A= SRR B AR A S IR B R A AR EE T X
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