538 %A 9 1 S &~ £ Eild Vol.38,No.9
2018 4F 5 A ACTA ECOLOGICA SINICA May,2018

DOI: 10.5846/stxb201703140434

o I AR R AR, W ok b A A 22 K B ( Osmanthus serrulatus Rehd. ) FEPE 45 k0 S LA BS il Bt AR A5 24412, 2018,38(9) . -
Yang G D, Qian H R, Chen L, Wang X R. Analysis of community structure of Osmanthus serrulatus based on TWINSPAN classification and DCCA
sequencing. Acta Ecologica Sinica,2018,38(9): -

i E ¥ B 8 Y 5B 22 K E ( Osmanthus serrulatus Rehd.)
RGN EINERERE

1,2 g 21,2 1,2, % A 12
B RER AR ERE

1 B mEARlk K rg 7 AR B Rl ot B Rt 210037

2 B EMOl KA MR 2 B R AL 210037

WE R TR 55 A O 22 R R AR W) T i B s e, R S T DN A 5 % B AR L A 22 K R R ) A T L DX BRI
TWINSPAN 4328 W)RhF Z REVEFR S0 S PR R 71 DCCA HEfF . 4523 W] 1) TWINSPAN 7R Bl 22 AR B 24 A4 ik ¥& 11
RI53 R 12 DREIE Y 3 R A AR 18] b e 1 AR b LAY RE v i AR a3 . 2) ML KRB EE R RIS KE
B AR B R, A TV B M e B 1) TR 2 R 22 R R AR U 1 R A LR R N RS B Carpinus turczaninowii , E 4R T
Litsea moupinensis 4NN Euptelea pleiosperma 7 ¥ HY Rhododendron fortunei 5 2%id M ¥E Lysimachia baoxingensis K& 7 Phlomis
umbrosa FERFBR Asplenium trichomanes, 3) DCCA HEFPE5RIGTE T TWINSPAN 43245 SR04 BRI | R FE H 52w 2R 1 4 22
AR JRAE YT I 270 e 2 (] 4 A 1) 3 BE A TR 2 T AL R A8 ot 5 1

KSR EY s DCCA HERP IR I 7 22 KR s TWINSPAN 328

Analysis of community structure of Osmanthus serrulatus based on TWINSPAN

classification and DCCA sequencing
YANG Guodong ">, QIAN Huirong ">, CHEN Lin "“** | WANG Xianrong '

1 Co-Innovation Center for the Sustainable Forestry in Southern China, Nanjing Forestry University, Nanjing 210037, China

2 College of biological environment, Nanjing Forestry University , Nanjing 210037, China

Abstract: Plant community classification and ordination categorizes plant communities according to characteristics or
attributes, and is an important means of analyzing the ecological relationship between vegetation and the environment. This
is the most basic, but complicated research content in vegetation ecology. The western Sichuan region is dominated by
mountainous and plateau geomorphology. The complex and unique natural and geographical condition of this area results in
an abundance of plant species. However, they are exceedingly difficult to classify because of complex environmental
conditions and the rich number of species. To understand the effect of environmental factors on the Osmanthus serrulatus
plant community, this study investigated the environmental factors, TWINSPAN classification, species and diversity index,
and environmental factors of Detrended Canonical Correspondence Analysis (DCCA) in the community region of Osmanthus
serrulatus in the Dongla Mountain, Baoxing County, Sichuan Province. Because the DCCA ordination axe for clustering and
classification combines vegetation and environmental factors, it can properly express the environmental and structural

gradient of the plant community, which reflects the spatial variation of the environment and its structure. In this study, the
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classification and ordination of the Osmanthus serrulatus community in western Sichuan mountain regions was performed in
order to lay a foundation for further analysis of the biodiversity pattern and maintenance mechanism of the fragmented and
crushed habitat of the Osmanthus serrulatus community. The results showed that; 1) 24 community plots were divided into
12 coenotypes by TWINSPAN, which revealed the community successional trend in space. 2) Osmanthus serrulatus were
distributed in the southwest and south slopes of the ditch, which had higher soil moisture levels and canopy densities, and
coexisted with Carpinus turczaninowii, Litsea moupinensis, FEuptelea pleiosperma, Rhododendron fortunei, Lysimachia
baoxingensis, Phlomis umbrosa, and Asplenium trichomanes. 3) The DCCA ordination results verified the rationality of the
TWINSPAN classification, and indicated that the organic and humus content were mainly environmental factors which

influenced the Osmanthus serrulaius plant community type and spatial distribution.
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Fig.1 Synopsis of the study area of the Osmanthus serrulatus
community in Dongla Mountain, Baoxing County, Sichuan

Province
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Fig.2 24 samples of the Osmanthus serrulatus community in Dongla Mountain
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Fig.3 Two-way indicator tree classification of 24 species of the Osmanthus serrulatus plant community in Dongla Mountain
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Fig.4 Figure matrix Dongla mountain the Osmanthus serrulatus
plant community classification results of TWINSPAN
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Table 1 Variables and types of community classification groups

AP .
A RIS ifin e B Soil orgamic TP
. . . . Soil humus/ X
Type Dominant tree species in quadrat Slope position Aspect Ratio of slope matter/ Altitude/m
(g/kg)
(g'kg)
F24HI Salix moupinensis Franch. ok 2 A4k 3% 228.7 42.33 2005
I FXBEA Swida scabrida Franch. Tk 4 74T B 269.32 53.11 2366
S i Melio: yriant ieb. et Zucc. ,
i #@{@ﬂfﬁ‘ﬁ eliosma myriantha Sieb. et Zucc T 3 P I 253.97 50.28 2108
var. discolor Dunn
v S HA Carpinus turczaninowii Hance 8577 S Y (278 294.44 57.44 2204
\ W22 KSR Osmanthus serrulatus Rehd g 5 m Y 2RI 296.57 54.50 2317
VI E24KFEF Litsea moupinensis Franch. R 4 K R 282.7 51.47 2158
VI =4i#LEY Rhododendron fortunei Lindl. T 3 &L TRH 251.84 50.71 2115
VI EPIK A Tsuga chinensis ( Franch.) Pritz =7 14t #Hk 224.3 45.76 2476
X 2L Stranvaesia davidiana Dene. ok 4 P4Rg [5E3 271.01 52.33 2179
1A Acer sinense Pax =7 2 %&b Rl 214.22 46.82 2356
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I FTLERE T B e Bk ) Y Soil organic Si()f%}lfzi?j: TR
Type Dominant tree species in quadrat Slope position Aspect Ratio of slope matter/ ) Altitude/m
(w/k (g/kg)
g'kg)
XI WS Pinus yunnanensis Franch. Tyt 4 4 [he51 273.14 49.84 1987
XII  #EFB Cercidiphyllum japonicum Sieb. Ik 14t 053 234.31 47.21 2435
BLIE 12 AR

(D type 1 BEWE AR 522400 + 40 22 KB (TR K2 ) —JIE I P Rhamnella forrestii + it ¥LAT Grewia biloba ( # AR ) —5F 243} & Primula
moupinensis +5 %1 B HE (BAZE) WAL, % 22 ST,

(2) type I BfVE EMA R T PR+ M (TR A)Z ) — B B + = A 2 25 (EAR N ) —BE TR+ BUR HE Salvia japonica (A2 ) HIBL, 4375 12
13 #0121 #J7,

(3) typelll . V% B M FOMAEW + = B A T llex yunnanensis(FTEAR)E ) —H AR+ DU Z 4 (FERN) — BB Geranium wilfordii +5FE %51
4 Orobanche mongolica ( FAJZ) FIRE , 05 4 705 KEJT

(4) typelV : Hfv& AR RIS EA + 5 2400 (TR AR)Z ) — 0 22 AR R + B0 B9 KE Lindera limprichtii (HEAR ) —idt B 28 Lysimachia christinae +# /KA
Tiarella polyphylla ( BASZ ) ¥ AL 5 7 1 8 BT

(5)type V . BEH E A h J6 22 KB+ 2 WAL RS (e A2 ) —9UF AR +H B33k Viburnum erosum (EAR M) — K 7K 2 TE+JETHRE Polygonum
nepalense (RAZ) MR, A1E 9.10,11,18 F1 19 7,

(6) type VI B R th T KR 221+ 48 22 K (Fe AR )2 ) —ili )L + 42 v WK F Schisandra sphenanthera (WEAR M\ ) —T2 X MGAERE Parnassia
labiata +ERFATR(FEAZ) ML, A1 6,14 FII 15 FET7

(7) type VI B 9% BRI R ALAS + R MNARETF (FARZE) —HBHZE Padus wilsonii+ VU 1| 24 (FERIN) —IKERE Circaea lutetiana +F W4
Polypodium petiolosum ( %A ) #1155 3 BEJ7

(8) type VIl #F7% F= 1A th B 7 Bk AZ + K24 Cinnamomum pedunculatum ( F2 AR J2 ) —ILZT/INEE Berberis sanguinea +% 8124 Lonicera schneideriana
(HEARIN) —IKERF+ AR T3 (FEAR)Z ) H L, 55 24 K67 .

(9) type X . B I& E M 2T 54 Stranvaesia davidiana +F R (TEARZ ) —F 2484 Vaccinium moupinense +52 24IEMIN (HEARMN ) —5Hr 1 Astilbe
chinensis +MEHIEKTE (HAZ) M, 005 17 BEHT

(10) type X . BEVE ERH HAEBR+ T 4R (TR K E ) —B TF Evonymus chuii +25 BEF Ribes nigrum (AR N) —XAEEE T Sinacalia
davidii +N TG KGE Leontopodium wilsonii ( FAJZ ) ¥, £25% 16 F1 20 H: 7,

(11) typeXI: BEYE K B = B A Pinus yunnanensis +18) U3 M- § Photinia lasiogyna ( 7+ K JZ)—V4 B i T Cotoneaster franchetii +F 0 T 7
Syringa pinnatifolia (FEARN) — B F AT Myriactis nepalensis +%5 438 Bergenia purpurascens( BAJZ ) #6155 1 12 #6707,

(12) typeXII . 9% E Ml A+ R 7 8AZ (2R 2 ) —)I18I8% Lindera pulcherrima var. hemsleyana+5E 2484, (AN ) —E M35 Ligularia
nelumbifolia +31*4 Orobanche coerulescens( FASZ ) ¥ %, , 01 & 23 BE 77

S 44 K JRIETE 11 24 AREHBEY DCCA 43145 5 R BT A WA AL S5 R e BT 50 1 i 2t Stk
Iy 41.2 .64.3 37.8 F168.5, BINHEF Rl BRTTIRERN 76.4% (F 2) ., —AHH T, RFTTHCRTE 70%
DL b UIFRE 7% A REAR T 550 AT DA 3 g e

#x2 DCCAHMFE— —HMHMNBHEEMERESL

Table 2 DCCA first and second axis of the eigenvalue and cumulative percentage

Wi ¥ FRAREY All communities {347 Dominant species
Environmental factor I Axis 1 ih Axis 2 T Axis 1 T Axis 2
TR Altitude 1.124 1.292 1.739 0.7889
7 Slope position 1.302 1.2824 1.1813 1.1862
eI Aspect 1.3508 1.7849* 0.5444 " 0.1482"
WP Ratio of slope 1.3742* 1.7541* 0.8715* 0.1195*
F AP Soil organic matter 0.2319* 1.7734 2.6399 0.2723
3B FH T Soil humus 2.64110 0.7359 2.1414 1.7416
HHEAH Eigenvalue 0.763 0.576 0.915 0.835
ZBTTHRR Cumulative contribution/ % 41.2 64.3 37.8 68.5

* RN IR R (] AR DG, LLEON DCCA HEFP R Jr 2218 B E 43 1L
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PR A7 S, FCABAIE SR R0 L HE AAAE DCCA HEF 70 A7 37 BB ASFH B, Ul W OIE 35 Ah 14 73 A1 A% Jd 1 — i T
JE L B AYIREE IS SRS JR 2 DRI LA R (V1) (R HRAERS (V14) (SR A (VIe) AR H-
(VI3) (e —ZR A AT, O ELAR A 3 A A T AR R B8 rh T SR BE I A K AR X 5 Ty

PIRRi) DCCA 3 Hir 51 14 142 SCARIR]

®3 KEDCCA F— M HFHHEERMETENTEEE

Table 3 The significance of the selected environment variables from the first sort axis of DCCA

A T FRA R All communities Y3 Dominant species

Environmental factor F P F P

T HEE LI Soil organic matter 6.4001 0.001 ** 4.7032 0.0167**

+HEEFE T Soil humus 0.1325 0.912 0.7381 0.48*"

I ) Aspect 1.5862 0.241* 2.4104 0.1524~

£ Ratio of slope 2.1122 0.2351 8.8713 0.0051

WEHK Altitude 1.0357 0.3081 1.2683 0.2635

137 Slope position 2.5156 0.0863 2.9618 0.0615

R P<0.01 28 AR W27  3R/RAE 0.01 7K (UMY [ W3R G 5 3R/ AE 0.05 7K (UM [ S 25 AR
4
4 itig
3L
BFGEARPLIL o 22 AR R A IR T4 00 53 28 A BF 90 R .

J T RUSHERFGP TSRS O R PR o 28 v W W A
WIS 12, OB RS IE R BT BRI 2 | ey AR ave
W, TRV LD IR A b6 el | Tt by
PRI RS 4, ISR 125 o & wd sl vis haanm
WEVESAUTT LU U8 26/ A R 4D S T PO - o o
K, BRILZSD DCCA SPFFHEIF ST i g 700 2 s s
Ao — Bk, 1 PURO P HRAT R T4 o Bl 6 FiLELREEYREZRBEYH DCCA —4HFE

ARTCHY DCCA J3 A7 HE P 1 RE B Ml 2 38 i 22 K B
TR SRR | SO T Iz I eV RO 25 H 78 53
SRR Z I R B I A — E I R
255 BN ESCRTIR A 1 Al SRR TR REE
T P AR AR i) FE NI 55 2 BERAE T AR R R T oK
AAHYIREE 1 AR TR B, PR Y A2 S
ViR 22 AR FRAE R I Z AL AL 5 58 2 B A S RUE
KT 1 b0 S RUEE o Ul 2R 7% 1) ok I 5 A 61
JEE A4 AR S 5 A JEE 1 A8 S AR B, 52 | DCCA HEY
KA T HER SRS A IR 2R G AR SRR

MACER oA Lol LU HE R 18 76 A4 3R 3 e
LN T LR 25 5 M T HER A i T

Fig.6 Two-dimensional sequence diagram of DCCA plants in the
plant community of the Osmanthus serrulatus in Dongla Mountain
V1. M BRAZ Tsuga chinensis var. tchekiangensis ; V2. T 26K ZEF
Litsea moupinensis; V3. T 24 5&EM Salix microphyta; V4. M )L llex
pernyi 5 V5. KWK % A6 Pilea martinii; V6. MU )I| ZL 4 Lonicera
szechuanica ; V1. BRIATR Asplenium trichomanes ; V8. F 24Pk A Swida
scabrida; V9. B Hil B2 Euonymus chuiiy; V10. K M8 B Deutzia
longifolia; V11. 58 22 KR Osmanthus serrulatus; V12. " AE R Acer
sinense; V13. & - Carpinus turczaninowii; V14. = b AL RS
Rhododendron fortunei; V15. 2% it % ¥ Lysimachia baoxingensis ;
V16. 80# K Euptelea pleiosperma; V17. K&J5 Phlomis umbrosa; V18.
=M %2} Lindera obtusiloba

S HE B AR B39 25 P s + A0 DI P4 1l (type XT) BHE 55 P 7 BRAZ + K A2 (type V) A1 v 415 75 188 14 A= 58 1) e 7 K
¥ RS MLZL/NGE PH R TR UL, HEFF B 22000 0 Al TS BRI A BORE HA + S 4M0 (type IV ) #HE% 55
22 AR PR+ B A ES (type V) 9% TR /R IR A BE RO 22 KB | B AR A SRR RS HB ARG LE LR
AR L AT 22 A R AR Vs ML T B A2 e 35 i) A B B o )2 B2, BRIEE 2 5h, DCCA Z3 A 44 Rk m]
AAR S b it R P AT W0l LA B s S BRI B N S5 1) A, R 22 R JoR Sl A DA 2 I 3 S K A v
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B Ab T PR3 AR PA BE S5 e A K B i L - S ML TR - 8 B I R %o e 22 A R R R R A S R B
AL Y5 1) FEEAR N T 22 AR R A — e FREE RS2, AR SCAS R 8 22 A R BH R 0 A R, O LS ) LRV 1Y
SYATIXIN ., ZHETR 2253 A BB P E AR s %) R RNV R 3 1 IR TR AR ) W R 2R AL B L . I AL
FIBEHH 0T & te B o, 7E — 8 R B S e 13 M 03K, BRAR i 2 B8 Z iy WA A= IR b 2 e v A R
FIRE
5 45

(1) ZRAE LI LA 1 Ak D0 Yt ) 7 v D P e J08 b, S22 4% 1 b S b 550 R 108 22 ° 1 AR e LA Al
XoF A Y B R AR PR IS B T MO R R R R 2R, BRI AE S R RIE N e L
M5 BB THRRE IR, A A6 3 0 T8 S 2055 IR 7% i 22 AR BR BV 40 S A6 SR A e

(2) 1 22 AR RAE DR Vi Wit A TR 45 ¥ A 455 [R] 7K R AR R B R R0 10 25 5, 2B 15 TR 0 ol 28 AR B i A [
RS A YIFR SR BETE VTR ) A AT AR SR ) MR AR Ak O AR B 1) S P 1 5 AT UL b PR 2R A T
EEBEMA A AR R R GEE  SE A E R R WA A,

(3) 57 AEBE R0 22 A FRAE NS A5 A5 M 43 BT 3 B L 22 A B 0 () A A 43 A 2 2 4 U R B0k e
>AUHE ; HHOK M R 78 R A BE 1 S5 PR AF (0 A B 8 0 i 22 R R AT R A R R B B AR 36 g
WA REAZE N B HGE WV E A 2,

Jod 22 K R A AT W ZR 7 LU 28 i A8 AR B AR T A2 2% , AN ) DX A AR B8 1) E B2 25 57, O I 8 2 i) 381 48 i 24
KBRFEIE0 3 Ades Jmy o BETF A I 52 10 126 8 2% S 24 K 8 ) I e AR B A B R AR ) DA R 25 B R s Ak
U A B A~ B4 AR BRI SE A JCLE A PR B TR A b X 8 22 A R A0 A8 AT S R 7 A S i 11 = 2 1)
T B AR ML AT RURIRE
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