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Abstract; The plant community is an assemblage of plant populations that live in certain area, and interact with and adapt
to each other in the context of long-term environmental changes. The quantitative analysis of forest community is an
important approach to research the community classification and sorting. The numerical classification and ordination of plant
communities can objectively reveal the ecological relationship between plant communities, distribution and the
environmental factors which provides the important theoretical basis for forest vegetation restoration and reconstruction,
forest management, and biodiversity conservation. Although a fast-growing literature on the numerical classification and

ordination of plant communities are published in recent years, yet little is known about the numerical classification and

EEUH . BEH KB IL ST H (31860124) ;1774 H 4R FF2£ 3410 H (2016GXNSFBA380030)
rfE B #9:2019-02-28; [ % H ki B 25 :2019-00- 00
* MIFEH Corresponding author.E-mail ; yongjiang226@ 126.com

http ://www.ecologica.cn



2 S % 39 &

ordination of Cyclobalanopsis glauca communities in karst hills of Guilin, Southwest China, which prevents us from to
determine the environmental factors influencing the distribution of Cyclobalanopsis glauca communities. Therefore, it is
necessary to carry out a case study about the numerical classification and ordination of Cyclobalanopsis glauca communities
in karst hills of Guilin. To explore this uncertainty, based on the environmental factors and community structure data by the
systematic field investigation of 20 plots of Cyclobalanopsis glauca communities, we conducted the quantitative classification
of Cyclobalanopsis glauca communities with Ward clustering, two-way indicator species analysis ( TWINSPAN ), and
multivariate regression trees ( MRT) methods. The relationship between the distribution of species and environmental factors
was analyzed by the redundancy analysis (RDA) ordination method. The results showed that; (1) the results of the three
classification methods were basically consistent. The 20 plots of Cyclobalanopsis glauca communities in karst hills of Guilin
were divided into 3 associations types: Ass. Cyclobalanopsis glauca-Mallotus philippensis + Bauhinia championi + Alchornea
trewtoides-Carex tristachya, Ass. Cyclobalanopsis glauca-Bauhinia championi + Alchornea trewioides + Fordia cauliflora-
Ophiopogon platyphyllus + Carex tristachya, Ass. Cyclobalanopsis glauca-Mallotus philippensis + Fordia cauliflora-Carex
tristachya. (2) Both redundancy analysis and three numerical classification exhibited consistent results. The redundancy
analysis clearly reflected the distribution range of three association types and the relationships between association types and
the environmental factors. Among 10 environmental factors, the rock bare rate, soil water content, soil pH value, soil total
nitrogen, soil total phosphorus, soil total potassium, and available potassium have significant effects on the distribution
across the 3 associations types. The changes of soil water content and total potassium content were main ecological factors

influenced the composition and distribution of Cyclobalanopsis glauca communities in karst hills of Guilin, Southwest China.

Key Words: Cyclobalanopsis glauca; ward clustering; two-way indicator species analysis ( TWINSPAN ); multiple
regression trees( MRT) ; redundancy analysis ( RDA)
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T X ( Cyclobalanopsis glauca) H7E3}Fk( Fagaceae) T X & ( Cyclobalanopsis ) # 4% T+ A, HAG 58 A3 i M
SRV A A R G T A V% ) R AR sl e DR, T Ry S Vs b DR B K 52 5 o S ) S B o X T R R T AR
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REMEAL? (2)3 MEETE P ZRIT L TG4 RE R — B (3) EWZREE LA FI A B S BE R IR ] 7 22 A 42
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8 TER)Z = B Y R A FELAE 28 ( Mallotus philippensis ) . &7 B ( Bauhinia championii) £L75 11 RFT (Alchornea
trewioides ) . T B ( Murraya paniculata) . 1 46 5. ( Fordia cauliflora) . M K ( Loropetalum chinense) . LI Jik T
(Alchornea davidii) 55, 1) N A7 15 — 5 BOCRE 975 X A5 TR AR R B8 B W AR 2 EE YR A = BZE 55 ( Carex
tristachya) VR B 5 ( Ophiopogon platyphyllus ) JF W& BLEL ( Teucrium pernyi) JEH (Arthraxon hispidus) | %
HEZ5AT ( Microstegium fasciculatum) A7 iM% ( Pilea cavaleriei) FINBK ( Drynaria roosii) 5%
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Table 1 Basic information of sample sites

it BT s 4R HifE THRAE HAMER
Site No.of sample Longitude Latitude Range of altitude/m Bare rock ratio/ %
FHIAEL (1 PHE RS (BTC) P1—P7 110°25'19" E 24°44'42" N 173—208 36—56
FEMRTT 202 5 2 (LDY) P8—P10 110°15'49" E 25°18'19" N 179—193 56—72
HEART 2B I 1L (YPS) P11—P16 110°15'19" E 25°19'10" N 234—268 51—76

BRI S VR B R (FLW) P17—P20 110°22'43" E, 24°49'52" N 240—257 45—60

1.3 +HERFESIE

FIERAELL 20 mx20 m FEJ7 A HEACEAT SR ML L RUEE TR BRS04 S TR A7 K BR
RIZREYFIETETS , HERE S em B9 BB TR 2 (0—20 em) H4F 2 FIPUMEIRG35) . [RIBTERE
T3 WAR [R5 FHER T ORE | T 00 338 5 /K i K R AR 1 8 - ARty [l S 6 %, 42 998 5 /K B (soil water
content, SWC, % ) K FHHETEIFE (105 °C) 5 HIEFRI-FE G BRI BIBRH P AR R A e 55 4% K sh i ik
RAEZR 5 B4, 2o 0.15 mm HHEG X kb 225 i+ AESEAT 158 pH (B A HLET 22 HAUA 2 A
B A R RS 8 A AR FAE BRI A A Iy A S B R A B BT k) O Horp R
FH EA T R 3 pH {H (/K 11 2.5:1) ;A HLJE (soil organic matter, SOM , g/kg) 2K FH 55 5% R A1 25 1092 (AN
5 MAE ; 2% (total nitrogen, TN, ¢/kg) R FHEIL G E ZIE I A2 ; AL A (available nitrogen, AN, g/kg) >R i fi#
P BRI AE ; 2% (total phosphorus, TP, ¢/ke) K FHEREET LL (4 2500 22 ; B AL (available phosphorus, AP, g/kg)
S HHBR R E IR V-SRI H (TR 52 5 480 (total potassium, TK | g/kg) 7 2% FH AU IR SRR TH 2, KO
FETHE I AE ; SEACBR (available potassium, AK, g/kg) & it R H SR B - KIA BRI 2 . B 1 EAE i
SME 3 YR BCHAF SN A ST 53 0 B
1.4 Seit5504r
141 FHEHITH

K FH 2 (importance value , IV) VE P 2 MR ERE TS th O DC R B R AR, S LA REVS P B9 D e b
DLFIVE T XA A B TR TR AR AR E 2 (E, Ha MR AT
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TEIN 195 XI- e 20 e + 2195 LB + 1 46 2- 98 i iy
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B CRHADR FRARE R MR &R TR

BEM I 75 XI-HLBR 5 + 46 S- = B W B\ (Ass. Cyclobalanopsis glauca-Mallotus philippensis + Fordia
cauliflora-Carex tristachya) . HFEFETT P17—P20, 3% 4 FET7 0T FHYA B AV 80 B, Z i A i 7
HEE KB R FHET 18.99% HAH & /N T 2.463 HYHLIX. 5 A1 BREE 3R 45%—60% , B ¥ B35 80%—90%
TeARZHFN AT X, F B AR LB A (Dysoxylum excelsum ) J Fr AR | 1A Rz 2 IR 145 86 Rz 3
ARIZPLIAF ARG T AE T, FZAE AR e il T B A& RS (Ficus tinctoria) AT ( Elacagnus
pungens) . H 22 ( Jasminum albicalyx) VAU (Boniodendron minus) 55 I8 T X SE T AR B ZIBT ; A Z A9
DEFARh g = REAT R FRARAEFP R G R M S AE

TN T, 75 X -RELRE S8 + R 200 e + 21385 LLUBRAT- =22 R (Ass. Cyclobalanopsis glauca-Mallotus philippensis
+ Bauhinia championi + Alchornea trewioides-Carex tristachya) , f4EFET P1—P7, 34 7 AEED, 9407 F FHEE
VBRSNS o IZAE A1 AE S KN T 18.99% M IX., 5 41 BR B8 26 36%—56% , #F % S 1 . 81%—
92% , FeARZRHF AT X, FEEAF A8 K R S5 HEAZ R DL E R oML S8 e 08 (209 1L
WRAT, EEAE AP T A& ILRRAT | LURE (Albizia kalkora) .UMk ( Syzygium championii) 55 ; ¥ AR JZ 0
i hy = REREERT | FEAPLERNA P I AERRE S R RS
2.2 TWINSPAN 52 KA 4,

RFFE B 5 94 7 LT IR BE 9 1) 20 A RE 7 47 2
TWINSPAN it 53-2¢, 3l 90 o 3 A2 (F 2) , 4 45 D2 | N=9 D2 [N=11
LU

FEON T2 X e 200 + 2175 LLRR AT+ 48 &- 58 iy o D3 | N=7 D3 |[N=4
By B+ = i ZE BOBE M\ ((Ass. Cyclobalanopsis  glauca- E P8 P9 P10 P1P2 P17 P18
Bauhinia championi + Alchornea trewioides + Fordia g?é :; :i Ez Ez P15 P20
cauliflora-Ophiopogon platyphyllus + Carex tristachya ), =| Pispie P7
AT P8—P16, 3L 9 ARy AL T AR T &R 3 11 = I I
PP EATIRINT, P RAR Y Ward BIIIITHIREA T @y s Raess 20 4H77 0 TWINSPAN BHH 5
SEAANA %

BN .35 XM Se+ AN e + 2175 L1 R AF- = f# 2% Fig.2  Dendrogram of the two-way indicators species analysis

gﬁy\ ( Ass. Cyclobalanopsis glauca-Mallotus philippensis ( TWINSPAN) classification of 20 plots of Cyclobalanopsis glauca

communities in karst hills of Guilin, Southwest China

D, FEJS A4 N R RGP R

+ Bauhinia championi + Alchornea trewioides-Carex
tristachya) o FLIEFETT P1—P7, 4L 7 ANKETDT , B4 T B

B VDB AT, /2R A5 RS Ward RIHT 19 FE A

11 ¢ 2 AH [

FEN TIL; 75 XKL S + 1 48 B- = BHAZ BEBE M (Ass. Cyclobalanopsis glauca-Mallotus philippensis + Fordia
cauliflora-Carex tristachya) . BIEFETT P17—P20, 3t 4 AFED7 0 T FHEAE (V08 s BIS A, 402845 15 Ward
RAHIREN 1T 58 2AH [

2.3 ZIuhlAR 28 K4

E 3 fos iR 1-SE (1 FRifE2E ) MEN . 76 PR UETE i3 28 IR TIEIR 25 (CVRE, 38 i 38 LIRS ) R /M
T PRI P, 6 EORUASE f5 /DN A Rl USRS, SR I A7 a5 A A ] DS AR RIS 1) L 5 7 o A 4 5 o 4] 1 5
W EEMRCE T A LT KB 20 MRERI53 R 3 ABEAA (L 4) dan 2 0 F .

FEN L. 9 RS+ 20 + 2135 LLURRAT - — B2 B A\ (Ass. Cyclobalanopsis glauca-Mallotus philippensis
+ Bauhinia championi + Alchornea trewioides-Carex tristachya) . f$EFE)T P1—P7, 38 7 ANFET7 38900 T FHIH 2L
VPR Sk A, IZBEN A AE 3 S K BN T 18.99% My X, 732K 45 5 Ward B 240 By 09 A TIT AN
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TWINSPAN Z3 2 (A T 58 AR

FEOA T 77 X -REDBE S8 + 1 48 B - = RR AT BRI (Ass.
Cyclobalanopsis  glauca-Mallotus  philippensis + Fordia
cauliflora-Carex tristachya) . 35 77 P17—P20, 3t 4
ARETT LT BT VD B SR, IR A A A L
HESOK R TEET 18.99% H A & /N T 2.463 1y
WX, s KERYE Wad BRSH BN T M
TWINSPAN Z3 2 (A T 52 2 AHIF]
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Fig.3 Resubstitution and cross-validation relative error for the
multivariate regression tree of Cyclobalanopsis glauca communities
in Kkarst hills of Guilin, Southwest China
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Table 2 The result of significance test of environmental factors

PRI R 5 HE R Al A A O R AL
WL A7 Correlation coefficient between

PIERH(R) BERR (Pr (>r))

Coefficient of

Environmental factors environmental factors and sorting axis o Significance test
i1 Axis 1 B2 Axis 2 determination

A #5% %R Bare rock ratio( BRR) 0.99519 -0.09800 0.4845 0.004 **

T+ HEE KA Soil water content (SWC) 0.69799 -0.71611 0.8812 0.001 ***

pH {fi pH value (pH) -0.48238 -0.87596 0.6423 0.001 ***

4% Total nitrogen (TN) 0.55999 -0.82850 0.3029 0.048 "

4= Total phosphorus (TP) -0.59924 -0.80057 0.5466 0.002 **

44 Total potassium ( TK) 0.51533 0.85699 0.6019 0.001 ***

AN Available potassium (AK) 0.54423 0.83894 0.3370 0.025"
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