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Comparative study concerning the effects of rare
species treatments on RDA ordination

LI Ting-Ting, ZHANG Qin-Di", DUAN Xiao-Mei,
Bl Run-Cheng. KANG Yan-Ling
( College of Life Sciences s Shanxi Normal University, Linfen 041004, China )

Abstract: On the basis of redundancy analysis (RDA) , eliminating the rare species whose frequency and cover-
age are less than 5% in Dongling Mountain of Beijing and our objective was to explore the effects of rare spe-
cies on RDA ordination and summarizing the using-actuality of two methods. In this paper, Monte Carlo per-
mutation test was used to analyse their relationship between species and environmental variables, and the cor-
relation of corresponding ordination axes of two methods was measured by Spearman’s rho correlation. The
results were as follows: (1) The Monte Carlo permutation test results showed that their species and environ-
mental variables had a significant correlation; (2) From the perspective of the cumulative percentage variance

of species-environment relation, the RDA results of eliminating rare species had a higher amount of the inter-
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pretation of species-environment relationship both in the first two axes and the first four axes, therefore, it
could better explain the relationship between species and the environment; (3) Two-dimensional RDA ordina-
tion diagram revealed the distribution of environmental variables, samples and species were basically the
same; the results from the Spearman rank correlation of corresponding axes showed that the third axis of un-
treated rare species corresponded to the forth axis of eliminating rare species and the forth axis of untreated
rare species corresponded to the third axis of eliminating rare species, whereas there were very prominent rela-
tionships between their first four axes (P<C0.001), which revealed the same environmental gradient. In con-
clusion, the findings in this study suggested that the results of two methods were basically the same when the
number of environmental factors was less, but some differences were existed on the explanation tendency for
their environmental factor.

Key words: plant communities; rare species; redundancy analysis (RDA); environmental factors; Spearman
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Table 1 Eigenvalues of the ordination axes and the cumulative percentage variance of
species-environment relation explained by ordination axes
RDA HE/F%  Ordination axes of RDA
I H i A7 o b 3 TR (H 22

Comparative item Treatment of rare species o —Hh o5 o5 = S5 0 Al Sum of all
AX1 AX2 AX3 AX4 canonical
eigenvalues
FAE(E A AL BLAG A F RDA 0.193 0.122 0.064 0.030 0.429
Eigenvalue Untreated rare species RDA
SRS A B RDA 0.206 0.129 0.067 0.029 0.448
Eliminating rare species RDA
Xy i B O 22 19 R AR T 3 L RALBEFG A Ff RDA 19.30 31.50 37.90 40.90
Cumulative percentage Untreated rare species RDA
variance of species data (%) A Fh RDA 20.60 33.50 40.20 43.10
Eliminating rare species RDA
X - B 055G 2R 5 22 A AL PG A F RDA 45.00 73.50 88.40 95.30
R ABUE ot Untreated rare species RDA
Cumulative percentage variance S5 4 Fl RDA 16.00 74.80 89.80 96.30
of species-environment relation (%) Eliminating rare species RDA
1.0 (1) 4L Position of slope 1.0 (2) YL Position of slope
o~ ~
17 +IEZEE Soil thickness » TIEREE Soil thickness
™ x
< <
S R & i3
i!;aé Wil Aspect Elevation ch'l% i1 Aspest Elevation|
EENRERE AENRIERE
Litter layer thickness| Litter layer thickness
X Slope & Slope
-1.0 -1.0
-1.0 ) 1.0 -1.0 1.0
E—il Axis 1 E—il Axis 1
KL PR A RO AL A 1 RDA PR 7 HEFF IR OR S —HIAEE — 0D () RABfs A # RDA; (2 SIBRH A Fl RDA, FF.
Fig. 1 Ordination diagrams of environmental variables in untreated rare species RDA and eliminating rare species RDA
( for axis 1 and axis 2) (1) Untreated rare species RDA; (2) Eliminating rare species RDA. The same below.
*2 WEEFE RDABTMHEFHAIHEXRE
Table 2 Correlation coefficients between environmental variables and RDA ordination axes
. RDA #f 7 4l (R AR 4 Ff RDA) RDA HE 7 4l (G B A6 A A RDAD
HhiA T Ordination axes of RDA(Untreated rare species RDA) Ordination axes of RDA(Eliminating rare species RDA)
Environmental - — - - - o -
variable —Hh 55 4 5 = h 55 b 55— 55 55 =4 CALE ]
AX1 AX2 AX3 AX4 AX1 AX2 AX3 AX4
Wi -0.7340 % %% -0.6260 * x * 0.0429 0.0330 -0.7139 % %% -0.6474 xx % 0.0475 0.0489
Slope
W [a] -0.2953 -0.0584 -0.5268 * % * -0.5374 % % % -0.2990 -0.0752 -0.5274 % % % -0.5473 % % %
Aspect
ik 0.9006 *  * -0.2030 0.2980 -0.2290 0.9031 = x -0.1729 0.2962 -0.2416
Elevation
b IA 0.3214 0.8030 * x 0.4902 % * 0.0571 0.2964 0.8159 * x * 0.4868 * * 0.0486
Slope position
TR R 0.2349 0.3727 0.4486 * 0.2563 0.2264 0.3835 * 0.4381 0.2544
Soil thickness
YRR RE 07579 % * » -0.2089 0.3799 * 0.2091 0.7678 x x x -0.1851 0.3874 x 0.1815
Litter layer
thickness

He o RORARMELE 0.05 KP LR o« RRMRMELE 0.01 KP LR F; e FRMCHAE 0.001 AP LRFE. TR

Note:

* Showing that the correlation of ordination axes is significant at 0.05 level;

* % Showing that the correlation of ordination axes is significant at 0.01 level;

%% % Showing that the correlation of ordination axes is significant at 0.001 level. The same below.
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Fig. 2
species RDA (for axis 1 and axis 2)
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Table 3 Spearmen’s rho correlation of the first
four ordination axes based on the scores

of environmental variables

Ordination diagrams of samples in untreated rare species RDA and eliminating rare

In the figure, number 1-36 represent sample number.

F 4 ETYMEIESIMNEST LREIE
HEF 5 A9 Spearman #k1H K R
Table 4 Spearman’s rho correlation of the first four
ordination axes based on the sample scores

from species data

RDA HE P #ih . o
RDA 7 %l " RDA HE 5 il (G R 56 RDA)
& RDA I BR RDA) -
CRAL 3 ()ﬁrfﬂﬂ ;"Jﬁ?ﬁ??m Rt A Ordination axes of RDA
A Fh RDA) rdination axes o i 41 RDA) (Eliminating rare species RDA)
A (Eliminating rare species RDA ) Ordination axe g species
Ordination axe
of RDA of RDA ol o5 — 55 = il A
(Untrewted rare B8 BA0 B (Untreared rare 5 A58 A3 a5 10
species RDA) AXI  AX2  AX3  AX4 species RDA) AXL o AXZ AXS AXY
% AX 0005 s 0113 0429 0029 55—l AX1 0.998 xx* 0,046  -0.176  -0.010
55— bl AX2 01435 1.000%%x  0.600  -0.086 % 4 AX2 -0.015 0.996 %%  0.107  -0.046
=4l AX3 0.429  0.600 1.000 x%x  0.543 A5 =il AX3 0.172 0118 0.998 xxx -0.054
55 %l AX4 0.143  0.200  0.771% 0.953 %% AP AX4 0.067  -0.039 -0.047 0.989 xx*
5 ETERBEHELEESHENHESLRE

FEfE—ERE N XML,
23 HAHEFEMLER

M 2 W] LU .36 AR 5 78 5 B A B T e
B o0 A5 5 SRy FE AR — B0, a7 14.15.16,20,21 Al
22 AR T 1 FE 4 A L ) LA X G 5 R L R BT
R 0 T T 25 40 55 9 B R a1 TS R A A )
R TR LU A PSS -t S SR R IR (NS
I AH T R 9 245 4 T D 1

Xof 59 I s A5 R ET S RDA HE Y 75 31 (9 8 7 A6 4%
{EL2S B X5 B HE P Bl 28 A7 A0 DG M 43 B, i 36 4 PSR
5 AIAL, TCie FE T 9 FhBCHE 15 30 1 By AR AR AR L 38 2
T BT A5 2 0 FE D7 Ak bR (R, 3 % R 1 R Y
HE R il 2 5 0 B 3 A —— R 56 &R (P <C0.001)
2.4 YITHEF BRI LE 8

B3 Sk 3w b i HE P 1B, An &l 3 T, 23 A
e AT 78 S B s A b S5 A 4 A e AR — 2. anA Bk

%t 57 HE F 5 A9 Spearman # 18 3% R #]
Table 5 Spearman’s rho correlation of the first four
ordination axes based on the sample scores which are

linear combinations of environmental variables

f B ~
RDA $1FF54i RDA 5 3B 55 7 F RDA)
CR Ak 3 FH BlF
%41 RDA Ordination axes of RDA
i L OA) (Eliminating rare species RDA)
Ordination axe
of RDA N e o A
(Untreated rare 5 — EoR i = e
species RDA) AX1 AX2 AX3 AX4
% —H AX1 0.999 xxx  -0.012  -0.052 0.045
B AX2 -0.071 0.997 x*x% 0,036 -0.066
o = AX3 -0.059 0.059  0.999 *x*% 0,052
55 Ul AX4 0.048 -0.063  -0.110  0.999 » x x

Wk (Juglans mandshurica) M/NEE B (Deutzia par-
viflora ) Y5 B HAW W) B AL F HE v B0 B b v s A2 L
VRS (Lariz principis-rup prechtii ) W] ¥ T (Les-
pedeza bicolor) . EWERIK (Potentilla simulatriz)
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Fig. 3 Two-dimensional RDA ordination diagram of the main dominant species Number of species is equal to what in

Table 7; Since the ordination contained all species tare cluttered, only species with the important value over one are shown.

T o6 ETYMHEESINHETLIREI M
HE 77 5 B9 Spearman Bt X & #

Table 6 Spearman’s rho correlation of the first four ordination

axes based on the sample scores from species data

ﬁ?ﬁ;ﬁ% RDA HE 7 G 41 Ff RDA)

. RDA Ordination axes of RDA
mﬁﬁ: . DA) (Eliminating rare species RDA)
Ordination axe
of RDA K . _ .
(Untreated rare H—4 5 il o = ek
species RDA) AX1 AX2 AX3 AX4
%—%h AX1 0.998 xxx 0,112 0.001 -0.091
2 T AX2 0.056  0.999 **xx  0.145 0.196
5 =Hh AX3 0.004 0.155 0.999 x*x* 0,280 *
55 DU fh AX4 -0.062 0.209  0.290 % 0,998 *xx

BIE T HEF B A58 R BT AL A= B oK

H1 290 B s A5 b U 0 R RO AL O TR R A
TR A B B HE Sl S0 B AT R RS B9 AR G
ABIF 5T R FH 50 B 0 A s 4 4 b, B 25 A ) 19 55
AN Fp ) A AR A Spearman B AH &4 HT (58 6) L, 45
I s 35k N R P HE i 1) 4 2 A S Y A G
KFR(P<C0.001) , 11 45 = HE 77 il 0 25 U HE 5 % 7 531
R A A TR S5 AEAE — E R A8 G, RIAE R
Ab AR AT B RDA B = 55 19 HE 7y b 23 1] 5 290 B W
AR RDA 26 00 55 = HE 7y 3 8] £7 76 W35 09 A0 5C 5C
F (P <C0.05) , Ut B4 F 43 A 70565 = 5% DO HE 7l |
22 B s, R 7 BoR T RDA HEF K
MEZEHERT 1Y,

3 Wt

R AR 7 HE Y 19 B B SR AE T Y 2 4EZS (| N L TR

TR TR b DB e 1% 2 T il A 0 A ) R B A B O
J7 A R SR A S i R, DT AT LA AR G b 48 s A B
SEYI AN oA S IR AR R RO R (R LS
2001), 7EIRBERH BE 40 4 i, 49 F o B 55 A6 BBE 114 1) i
LR G FR Ll F JE T  R RY A B BE  BT  TAE
RIEH . A SCR A DCA K 56 5 — il B B K
2.8<C3, W] LU I 3 T 2 ME A A ) RDA (Leps
et al.,2003), RDA HEJ¥ i T45G 7 58808 . HE
JF AN R BT 45 46 J7 1 A B8 et EL AT DL R
BE 7 5 3 58 T 22 18] 8 A B O 2R DA B ) o ) 1 S BB
P 5 DT B 48 7 A P D R P R I R B TR 22 ()
B A 25 R (Braak et al.,2002) , iZWH3E21F RDA
He Py g B hil B AIER TR 95 it LA A B R T
SRR A AT RDA HEF &8O /9 22 5 DL KW A Fh
X RDA HE 5 25 5 09 52w, JF 38 5 5 1 (8 X5 9 Fh %k
P57 22 UL e Wyl — IR 5% 5% 2 i FE &t . Spearman kA
RABTHE PS5 R AT T I

FRAE A 2 i it F e i o 09 46 A L AR B8 R AE
{E S VA 5 57 A (B S A A B AE o] 31 550 0 4 -2 5%
K FR BB R AL, 0 1 S R ) i 5 PR B 2 T 9 AH G
PR TR, 2008; KRR SE.2009), £ 1FIHT
SRR A BT P Fh-IR 5% O R R0 B BUE
Fb o 4340 BT 0 S B A A7 RS RDA i 9 HE 7 3l Al
VU HE 7 il 2 A v R W bR 8 O R R AR R A
WM A i 22 45 ) 2 JCHE T 43 0 HE Sl A 8 s 1, X
s KR (2010) 1WA A4S

RDA HEJ7 0T LUK 5855 7 VR 7 ) Fh HES 7
A bROFTE L, SR E ., AR E RDA HEP
(1 SE Atk L 50 B B 7 b o B AR A RS I AR i HE
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Table 7 Species in RDA ordination diagram whose important values are over one

T5 4 [ EA &%

Order Species name Family name Generic name
1 ALK MM Larix principis-rupprechtii A%} Pinaceae EHANE Larix
2 FBEWK Juglans mandshurica BER} Juglandaceae AR Juglans
3 HHE Betula dahurica HEA R} Betulaceae HEAR IR Betula
4 KM R Fraxinus rhynchophylla ARJRF} Oleaceae W& Fraxinus
5 F 1k Quercus mongolica 5t 3} B} Fagaceae ¥ Quercus
6 SR (EAR)Q. mongolica (shrub) 5% 3} Bl Fagaceae ¥RJE Quercus
7 KM 8 (FEAR) Fraxinus rhynchophylla (shrub) ARJEEE Oleaceae W8 Fraxinus
8 HME (KD Betula dahurica (shrub) He KBl Betulaceae HeRJE Betula
9 N ERZE Rhamnus parvifolia 2Rl Rhamnaceae 2@ Rhamnus

—

W 5 Deutzia hamata

11 INEEER D. parvi flora

12 T EFEL A Spiraea pubescens

13 KM Ulmus macrocarpa

14 BB T Lespedeza bicolor

15 ML 1 Rhododendron micranthum
16 NI Abelia biflora

17 W5 Rubia cordifolia

18 W KEZ Saussrea nivea

19 KW EWE Thalictrum minus var. hypoleucum
20 B35 3¢ Deyeuria arundinacea

21 KIMPE Spodiopogon sibiricus

22 SPGB H Potentilla simulatriz
23 K5 ZEH Carex lanceolata

B H 5} Saxifragaceae
& H 5 Bl Saxifragaceae
% F} Rosaceae

#iF} Ulmaceae

H &l Leguminosae

F1HS £ R} Ericaceae

B A F] Caprifoliaceae
P H R Rubiaceae

% Bl Compositae

B E Al Ranunculaceae
AAFL Gramineae
RABL Gramineae
8% %} Rosaceae

WHBL Cyperaceae

W5 J& Deutzia
W& Deutzia
K38 Spiraea
i@ Ulmus

AL F I8 Lespedeza
FLHY J& Rhododendron
NIEAJE Abelia
PG R Rubia
KEFHE Saussurea
FEM BB Thalictrum
W% F 8 Deyeuxia
KM= & Spodiopogon
Z W3R8 Potentilla
R Carex

ERA B A Fi RDA HEF K AR+ FE 7 W
FiCHE T D BAT R S AR . Spearman BRAH G R
BAER —FP G146 F5 » AT DAAR 47 1l 56 0k 79 R 38 22 [
ROAH SCRE BE (U7 2245, 2008) , %M 58 X5 5 B # A Fh
I JS 09X R HE P 4l £ 47 T Spearman B AH ¢ 430 #T
G5 R F I TOIe 0 B T IR B A L A Al L i 2
THEDT B e, oK 4k BEH A AP RDA 5 5 Bk % A Fh
RDA =25 X5 I (14 5 7Y HE e il (8] 34 2y % 5 35 ) — —
XF I G F& (P <0.001) , A~ HE 7 il fir sz e 1) 24 455 45
BEAR TR 5 5% % A AP AT S RDA HE 7 BT 48 7 19 £ 25
R B R BE 0 — SO 5 TR T 20 5 50 R0 ) il gk
I8 3 A I 590 55 s AT RS RDA S5 = %l A1 545 10 Al
FAAE—E A XA AR ZF 5 = A I HE T
il T s e P PR R TR 1 AR Al e O — By, B F
PR T 3k 1) ) AR Ak L A U B PR 5 IR R R4 A oy A 2
A R IAE R S B DLAE PR 5 I A 80 D s L, —
H o AR R A A

[R) B, 2238 DL B A <5 %0 B AR HE B BR 36 9
FiAEaE AT RDA HEJF , HE P 45 3R 5 oK 4 2L 3% A Fib
RDA #E47 H 8, 45 3R 0 . DL BEAE <75 Yo 45 1 51

R A7 PRI Je 3 X IO A AT O HE e B 2 A A A
5% RS B A A A R P HE Y Sl ST D 2 R
AR Y - PR G AR R AR R L T LU A
LR 5 BRIE A AR SN 5 55 3 BRI RE <75 06 L3 <54
{4 ol 14 1 P 8 2R L L AN A Rl B3 Bk O 15 A B Y
X 7 Al P Al ) Aol B 5 O R R BRU R A R 2, O EL X
JO7 P9 HIE P A 2 B e B ) — Bk L R R 2 T AR B
0HE AVRE 7 K0 HlE 73 B Bt XoF 7 HE Y Al 4 R AT OC 2R B0
L ) R RCHE AT 2 B A P HE R il 58 AR ]
LT T DX I b o A B B AR T oL A
T HEHTE <5 %6\ 7 B <5 0 B b o, S A5 B A R
100 A~ HSR5BR i A7 Bl AT JG RDA HE ¥ 45 5 4 1)
JEE AW g+ A ) e T B S5 Ml G A I L 3 X B
=HEphh e A E . TRER T RDA HEF RES &%
R FREJRE MO ] B0 058 742 o L HRF I R 1 B 5 I R
V0 YRS AF AT HE R 23 A, 2 T KW 2 1 558 B 58
AR BV T RN A ™ 3t K s A7 o 0T 30 9 B9 STk A0
N OCTHERAE,2009) o PRIMG L 32 SN 53 B A A7 b i i
F8 BRI A0 A T A 0 R RS B X 1 HE e il 2 A
WY i A O . 28 B AR BRI LR R A e v



546 ||

H W 35 %

A bR A K S B 25 a0 B T B BR AR A Rl RT S
RDA HEFP 45 R 1 2 5 85 R R WL RDA HE)¥
15 7 PR A 2 ML I RUJBRE <75 00 L 5 <75 0 B
HESN B0 A Ml AT 15 2109 HE P 245 R BoA B i) 5
P PRSI N T 1 R SR A 225 . Besh i
TABETE WY RGN T8 BT R EB N BER
AN A FIETE RDA HEF 45 5 25 %R K45
AT — 2R,

S E Wk

Cao ] (E Ht), Miao YM (Hi#t i), Feng F (3% K), et al.
2015. Comparison of different treatments of rare species in ca-
nonical correspondence analysis (Fi 7 Ft 7 [) Ab $ X ML 5 %F W
SrHTHERF A5 RN HLBO [T, Chin J Plant Ecol GE¥AETS
¥4, 39(2): 167—175

Cao Y, Larsen DP, Thorne RJ. 2001. Rare species in multivariate
analysis for bioassessment: some considerations [J]. J N Am
Benthol Soc, 20: 144—153

Chen Y (JF =), Wang HL(E ¥ %), Han JW (§i ZZHE), et
al. 2014, Numerical classification, ordination and species diversi-
ty along elevation gradients of the forest community in Xiaogin-
ling (/]NZ8 W 2R AR 78 B0 43 28 HE T I 22 1k 3 S )R
[J]. Acta Ecol Sin (27524, 34(8): 2 068—2 075

Chessel D, Dufour AB, Thioulouse J. 2004. The ade4 package-1:
one table method [J]. R New, 4: 5—10

Dai LM (ft JJ R, Tang LN (JESLHE), Cao YM (EEW]D, e
al. 2008. Quantitative classification and ordination aiming to re-
alize ecological land classification for the Mountainous Region in
eastern Liaoning Province (iI % I XA A #3028 h B )
BB [J]. Sei Silo Sin (MBS , 44(3): 6—12

Fodor IK, Kamath C. 2002. Dimension reduction techniques and
the classification of bent double galaxies [J]. Comp Stat & Data
Anal-CS&DA. 41(1): 91—122

Fu MZUHEHER) , Sun P(FMYE) » Sun X(FMEE) s e al. 2014, Phy-
toplankton community structure and its ecological responses to
environmental changes in Jinzhou Bay, China C&f %75 HE 4
T V% S5 A8 RRAE X SR8 AR fk B ) [T, Acta Ecol Sin (4
A2, 34(13): 3 650—3 660

JuTZ (ER®), Wang Y (EE), Ren HF (fEF#§ &), e
al. 2012, Classification, ordination, and succession of secondary
forest in Xiaolongshan National Nature Reserve in west Qinling
OB L S0 B SR PR IR B AR 43 28 L HE Y K 2D [T,
Chin J Ecol (VEZE%Z¢3), 31(1D): 23—29

Leps J, Smilauer P. 2003. Multivariate Analysis of Ecological Data
Using CANOCO [M]. Cambridge: Cambridge University Press

LiGL (#J7 R), Cong ] (JA#), Lu H (J5 5), e al.
2012. Numerical classification and ordination of forest communi-
ties in habitat of Sichuan Snub-nosed Monkey in Hubei Shen-
nongjia National Nature Reserve (F14¢ 48 )1] 4x 22 % W 5, #b 7 bk
BEER B R 5HEF) [J]. Acta Ecol Sin (/2R . 32
(23): 7501—7 511

Li SECZE I, Su JROGFE ), Lin WD 7 18) . er al.
2013. Quantitative classification of Pinus kesiya var. langbi-
anensis communities and their species richness in relation to the

environmental factors in Yunnan Province of Southwest China

(ZME B MR 2R YR 2R S AR W
KF) [J]. Chin J Ecol (7K, 32(12): 3 152—3 159
Liang SC (R +4) . Zhang WY (3Ki4R). 2001. Nonlinear ordi-
nation of mangrove communities in Yingluo Bay of Guangxi (]
VEIE S W 2L B ) VR I AR HE T [T, Guihaia ()7 VEAH

¥, 21(3): 228—232

Liu SL (Xt #%), Ma KM (B 5L #]), Fu B] (A, et
al. 2003, The relationship between landform, soil, characteris-
tics and plant community structure in the Dongling Mountain
Region, Beijing (L5078 R 1l Hb X 3 JE 4 3¢ (K 5 4 49 B %
KR [J]. Acta Phytoecol Sin (M) . 27(4)
496 —502

Long J (JE f#), Liao HK (B Ut HL), Li J (FIH), et al.
2012. Relationships between soil and rocky desertification in typ-
ical karst mountain area based on redundancy analysis (3& F JC
ARG HT B SR R 1L X R A R A R R0 [T, Envi-
ron Sci (FRERF2£) . 33(6): 2 131—2 138

Manté C, Durbec J, Dauvin J. 1997, Analysis of temporal changes
in macrobenthic communities on the basis of probable species
presence [J]. Acta Oceanol Sin,20: 71—79

Niu LQ(4= #7 7¥), Cheng ZH (% £1), Xiu HW (5 it fli).
2013. Quantitative classification and ordination of the wetland
vegetation in Wutai Mountation (Fi {5 L1 5 [X 7 Hb HE 9 1) 250
SR [J]. ] NW For Unio (FEALMK 1% 2 ), 28
(4):16—20

Nobes K, Uthicke S, Hendeson R. 2008. Is light the limiting fac-
tor for the distribution of benthic bearing foraminifera on the-
Great Barrier Reef ? [J]. J Experim Mar Biol Ecol » 363(1—
2): 48—57

Park YS, Tison J. Lek S, et al. 2006. Application of a self-organ-
izing map to select representative species in multivariate analy-
sis: A case study determining diatom distribution patterns across
France [J]. Ecol Inform, 1(3): 247—257

Qiu Y (Bf#), Zhang JT (5K 4 i), 2000. The ordination axes
clustering based on detrended canonical correspondence analysis
ordination and its application to the analysis of the ecological
gradients of plant communities (DCCA HE 7 5l 73 28 K HoAE 71
LN TK V) A 0 0 0 A2 2586 BE A3 B e i 2 D [0, Acta Ecol
Sin CEZRZAR) . 20(2): 199—206

Tan CX GEFJH). 2009. Classification and analysis of soil factor
for Aeluropus littoralis var. sinensis community in Songnen
grassland (FABRCRE MU %% B #E 9% 70 28 5 L3N+ 43 ) (D
Dongbei Normal University (ZdbITTE K 2%)

Ter Braak CJF, Lmilaure P. 2002. Canoco Reference Manual and
CanoDraw for Windows User’s. Guide: Software for Canonical
Community Ordination (Ver. 4.5) [ M]. Ithaca NY: Microcom-
puter Power

Wan L (J1#), Mao BQ (E£4H)3). 2008. Batch calculation of
Spearman rank correlation coefficient (Spearman A & &
Byt 23155 [J]. Environ Prot Sci (ABRIEL22), 34
(5): 53—55

Wang ZR(CE W), Yang GJ (45 H ¥ ), He XBUTHE ), e
al. 2011. Relationship between plant community and environ-
mental factors in the source Regions of Yangtze River (1 VTJ
XA BT S I N F X FR) [I]. J Glaciol & Geocryol
KN+ . 33(3): 640—645

(T %% 585 T Continue on page 585 )



