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DCA ordination and UPGMA cluster analysis of nature
reserves in Guangdong Province
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Abstract: Twenty nature reserves in Guangdong Province with detailed background data were selected for DCA
(Detrended Correspondence Analysis) ordination and UPGMA ( Unweighted Pair-group Method Using Arith-
metic Average)cluster analysis. Data matrices for the analyses were constructed using frequency of rare and en-
dangered plant species distribution, number of vascular plant species, number of rare and endangered plant
and animal species, area of nature reserve, average annual rainfall as attribute variables. Results from DCA
ordination showed a concentrating trend of nature reserves, indicating a low 3 diversity and a low gradient and
thus high homogeneity among them. Cluster analysis on the nature reserves displayed the zonal diversification
of habitats across the province, whereas cluster analysis on the rare and endangered plant species demonstrated
the degree of similarity to their distribution among the nature reserves, which indirectly related their distribu-
tion to the habitats of the relative nature reserves. The findings from this study suggest that adjacent low-gradi-
ent nature reserves can be merged for better conservation of nature and natural resources, if administration and
management are feasible. This study also suggests that a combination of DCA and UPGMA is powerful in ex-
plaining gradients and in classifying the samples.
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1 HARFE

1.1 BHBENRNEBIEEGE

HEBEESENEIRE, UBRARP RN
BARBRAFXORESEHE, SBHAHEYHM
SR EEEYEE BEHEHY REY R
R RER FEFHERNESREREENIEE, &
MNEEE. HTHMT RES MR EERAER
OA— BREFEREESR -, AR R ERT
IR 20 PEHTRABRENRFEY, L% E
BR|AMNEM=EERME. HHHEEE 2 M50E
£E (dataset) . 85 1 8 T3 5 B (binary data ma-
trix) , PAPRIP K D AR HE B 91T (row) , AR B fEHE
Y74 95 (column) , ENFERE MR X P E A
EA 1, BT R 055 2 1 R E B E £ (quantitative
dataset) , MR XA BB ERT, UEAEHEYEE.
WmEREHY AR R KER E YR
WEE5ANEERNT.
1.2 HEBESESNR

R ZITCHE I 4 47 8 4 PC-ORD™) 3¢ 13 2 4
BIEEHTRELES %9, % Bray-Curtis I8 5
25, A ¥ 33 (unweighted pair-group method using
arithmetic average, UPGMA) X — JLE#E 56 [ B & 47
(MERPX)HTRE, MBEHRE, K5, BAH
PC-ORD HJ1T %) #% #& T 8€ (transpose ) , &= . — 1~ LA %
HBPEEY AT, U EBRRIFXAIIH TR
FEME, FIRRE i 7 Bk Xt & AT (BR R & SIS Y F)

FIRE. HF o0 W 25Xt 2 BRUIEE L log, F it
HATEARTHELL , R )5 F PC-ORD 347 B 8 £ 3 B 73
#7 (detrended correspondence analysis, DCA, 1 %5 JC 1R
XtREAMH7) . BT PC-ORD 5HAhiF £ 453t 34—+
AXF ST FRFBRE WM RPRXER FBEH
EHEYMHEURBHEBZEUL T FEHET H
.
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2.1 DCAHF

DCA 2 Hill #1 Gauch F 1980 4F B3t X¢ L 43 #7
[correspondence analysis, CA; WWFRAHE 38k (recip-
rocal averaging, RA) ] I BRPETH FF & 18 49— Rk O
2:16]. DCA B IE T CA 9 2 AN 5R G, B “ 8t 30z
(arch effect) S HE il i A0 X T b o 5 %) R 48 (8 15 HiE
FHREMAEL. DCA WL R BB BT Hh
Rk B AR AL, LA B B 1] DL Rl B X3 47 #3715
THERF , £ B B (biplot) , B i, BEE R AIERE
HeFF (unconstrained ordination) ) — Fp &£ th B B AT
77 k671

RIBERFEIIBT ST EHEENRE. &£
#EAT DCA 2 BT B, Je 33X Lo 3018 L log;o ¥% 4 17 3K
BN, BHEFSERE DATR, &8/ RPEE
HrzETEA EREE—&, RHUENHN B EH
HEEDREA B g B8 BEARAR, R RIBAMFE EH. 51
BUTEESE MNP ENHEFXARE, ANE 1T
UEE, TR HE, EEEYFE(Vapl)
INTREZEMN BRRFRENHEFERARREY
m, EREFMANRFKPERELZHEYEH,
iR XEA L ERTHRRESRAERP M,
REHYHIBRE N R XEREEZHFE. AN
b 1 X3Hh 3(axisl x axis3) KB 2 X 3 (axis2 x axis3)
HIHEF ERE , R X T R (Area) K FE T & (Rain) 5
R HFERXRBEED.
2.2 UPGMA B3

UPGMA #&H EUEE%%%%&E’S"’%‘* Fﬁ-
&I — M. UPGMA %Hﬁ%“ﬁ%’éﬂﬁﬁ&
(agglomerative algorithm) , %Vﬂ%%&@ﬁ%%%’éﬁ&
ML, B4 MR E ke B & B 3 R4E 20 4
ARRPREWRRER(B2D)EA LRI TEHNA
BRMEES R . T RERRE RN R, AL
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Tab. 1 Quantitative dataset of the major attributes of the nature reserves in Guangdong Province
BREPR - HEEYHY REHGHYME  HEHEIHYRHE . ELHETE
no. of vascular no. of rare and no. of rare and average annual
nature reserve coding . ? )
plants endangered plant species endangered animal species rainfall/mm
PAE{T & Neilingdingdao  Nidd 452 3 4 498 2055.8
% Dangandao Dgda 438 3 10 2270 1962.0
B4k Yuebei Yube 2349 2 37 270 000 1850.0
¥ Dinghushan Dhsh 2437 15 1 1134 1927.3
B AT Heishiding Hsdi 1 605 15 20 4200 1667.8
% #1l5 Luofushan Lish 1168 12 5 2 400 1850.0
B Gutian Guti 1127 9 13 2189 1805.0
%1l Guanyinshan Gysh 1163 10 16 2 846 2201.3
ARl Nankunshan Nksh 1008 14 11 1750 2716.6
EH ¥ Baiyong Bayo 959 10 19 3733 2385.0
KZE# Dawuling Dwli 1453 23 15 3439 1725.0
F & Fengxi Fexi 1 300 15 1070 1473.8
FAFRIL Yinnashan Ynsh 814 200 1441.3
B1A% Huangyoubi Hybi 423 9 1 500 1679.4
£ B#E Qimuzhang Qmzh 1 061 15 6 2 000 1490.0
E I Chebaling Chli 1448 14 34 7 545 1484.0
F#4 Nanling Nali 2014 31 253 1000 1 680.0
FHEL Danxiashan Dish 1389 5 8 28 000 1665.0
FLEH Liuwdhe Lxhe 1250 11 20 8 831 2104.0
AI1E Shimentai Smta 2163 28 31 82 260 1875.0
oEan Enpl oEan
zlapl
I ‘@ 2
E Nld}ogtgf%e 5 Vap! s Vapl
% Dot ¥srta Enan % Rain D&?. Nali % Area DY 53':
Area Nidd
,ﬁrea Enan loinan
a1 axis | 1 axis I B2 axis 2

Area = E 1 area/hn?®; Enan = #74 B /&3 ¥ F ¥ number of endangered animal species; Enpl = #75 B /G # FF 5 number of endan-
" gered plant species; Rain= £ YT R average annual rainfall; Vapl = ZE4F 48 Y%L number of vascular plants
' ’ A1 " REBRRTX DCA HFE
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Ordination scatter plot generated from detrended correspondence analysis of nature reserves in Guangdong Province
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Alsp A Alsophila spinulosa; Amar R RUIELS Amentotaxus argotae-
nia; Amch 3 # T I Amesiodendron chinense; Apob 9 [BI¥FH Apterosperma
oblata; Aqsi A+ ULEF Aqularia sinensis; Arat 5 & FEBE Archiboehmeria
atrata; Athy HEEEXK Arocarpus hypargyraea ; Brsi 1A SRH Bretschnei-
dera sinensis; Caco N MIRE Castanopsis concinna; Cacr J9 4L LR R 5%
Camellia crapnelliana ; Caju J3 F HEHE Castanopsis jucunda ; Caka 2 i JE HE
Castanopsis kawakamii; Casa 3K Caesalpinia sappan; Casi 9 B 25 #
Camellia sinensis ; Cefo 9 =9R4Z Cephalotaxus fortunei; Cema J7%5 ¥ K1 HE
Cephalotazus mannii; Ceol B FZRAZ Cephalotasus oliveri; Cija ﬁ%
BEM Cinnamomum _]apomalm, Cimi }Jiﬁ:zkﬁ Cir mict H

is var. brevi:

; Cyta I & HER Cyeas
taiwaniana ; Dilo J9EF JE MR Dimocarpus longan; Dist 3 B5% Diplopanax
stachyanthus ; Dusi 5 EREE B Dunnia sinensis ; Dyve Jg A\ E Dysosma
versipellis ; Exfo %&K Erythrophlewn fordii; Euca 95K Eurycorymbus
cavalerieri; Euex %5 L K Euryodendron excelsum; Foho N 1R BA Fok-
ienia hodginsii ; Glpe J97K# Glyptostrobus pensilis; Glso N EF K& Clycine
soja; Gmha HEFE Gmelina hainanensis ; Hama 4R % % Halesia macgre-
gorii; Inch 9 ¥ K Ivonanthes chinensis; Kefo KM 1% Keteleeria fortunei;
Lich B34 Litchi chinensis ; Maof 31 B Ab Magnolia officinalis sub-
sp. biloba ; Mapa Jy ¥ 3A7K Madhuca pasquieri; Moof 9 28 Morinda offic-
inalis ; Naof 5 5418 Nauclea officinalis ; Orch g 2 {67 Orchidantha chinen-
sis; Otho HERBLAT Ormosia howii; Palo HRFRIUA 2 Parakmeria lo-
tungensis; Phbo Y7 M Phoebe bournei; Pikw 4)~ #R#) Pinus kwangtun-
gensis; Pofl KM 47 #1 Podocarpus fleuryi; Poim J938 % ¥ Podocarpus
imbricatus ; Psch 9 1 E % Pseudotasus chienii; Ptta 3 % H Preroceltis
tatarinowii; Seca K¥ MM Semiliquidambar cathayensis; Sith H &4
K Sinia thodoleuca ; Syth 391X 3% Sysidice rhodostegia ; Tach A F L EAZ
Taxus chinensis var. mairei; Tapl HF T Y Tacca chantrieri; Tasi FHREY
W Tapiscia sinensis ; Toci HEL¥ Toona ciliata; Tsch P 442 Tsuga
chinensis var. tchekiangensis; Tslo H K H 4k Tsuga longibracteata; Tsod
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Fig.2 Dendrogram generated from UPGMA cluster analysis of nature reserves in Guangdong Province
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Fig. 3 Dendrogram generated from UPGMA cluster analysis of rare and endangered

plant species in nature reserves of Guangdong Province
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