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Abstract ; The a diversity of plant community is one of the major components of ecosystem functions. It was influenced by many
environmental factors, such as soil and topographic characteristics . Conversely, plant community diversity patterns also
influence the soil characteristics. The upper reaches of Minjiang River located in southwestern China is a ecological . fragile
transition zone from the Qinghai-Tibet Plateau to Sichuan basin. Shrubs, as a main vegetation type in this area, play a vital
role in regional environmental protection. Therefore, it is important to examine the relationships between plant diversity and
environmental factors to understand the process of ecosystem dynamics. This paper reports a field study on shrub community
diversity in the area.

Canonical correlation analysis among vegetation ,soil and topography factors shows that significant correlation exists
between each pair of the variables. Altitude and slope direction have great influences on total nitrogen, organic matter, soil
water, species diversity in the shrubs layer and shrubs layer coverage, while species diversity in the shrubs layer and shrubs
coverage is closely related to the total nitrogen, organic matter, and soil water content. .Species diversity in both the herbs
layer and shrubs layer are increased at first, then decreased, and then increased with the increase of altitude. Species diversity
in the herb layer is higher than that in the shrub layer, and changes of species diversity in the herbs layer is greater than that

in the shrubs layer. Both herbs layer and shrubs layers have high species diversity from at the 1400~1600 m and 2000~2200
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m altitudes. Species diversity of different plant formations indicates that Pertya sinensis-Jasminum humile Formation, Berberis
wilsonae s Lonicera japonica Formation and Spiraea Spp. Formation have higher species diversity. The Leptodermis purdomi
Formation, Caryopteris spp. Formation and Bauhinia faberi-Sorphora vrcifolia Formation have lower species diversity. Ranks
of the species diversity in different transects varied as follows: for shrubs layer ,transect3>> transectl1> transectZ; and for
herbs layer, transect1>> transect3>> transect2. The variance of community species diversity in different slope directions ranked
as shrubs layer, shaded slope>> half sunny and half shaded slope>>sunny slope, herbs layer, half sunny and half shaded slope
> shaded slope>sunny slope. The variance of community species diversity in different slope shape and slope position indicated
the following ranking at both in shrub layers and herb layers: concave slope > straight slope >>convex slope,upper slope >
middle slope>lower slope.

Key words: the arid valley of Minjiang River; plant community; a diversity; environmental factors; canonical correlation

analysis
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HEZHAERRBEYRECAR . SH. IBNSSFERIENEELENER . EREAESENER/NMEI2HAS
THEENRE.REZREAZHARRTHZLAE, CRATHESHEYN HAKFE . ABRHBR. AEREFMLEEER. B
BAEBHSFKFRAESEM, TURBREYREEAR SH. BN STERAEORAED . YRS REH S H 45 HE
RERTHAZESBENBERS . HAREYBEYH ERAEMAEE TERERESESRENTARFTERBREY SN
SESEFHEXANEEFACY, RERRUUERE NREL T HYRAHBEANSRABERNSH R RS, B EE
VIREN S MMER. H—HE K6 G B SREBERFS LR R AW, SR BEE WS ES), Tl
BRRKARTEWE L RKT o FFBRY, BREEE AT Fgiglieend gpelheiel | 4 g5 45061905 gy g5 (1] 2
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EMIELTRENANMEXEREPETREAANEBEKENESERRBE 2 R TEFA S MY E YA L
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3.1 BEZHEMESAEEFZENLR

A EFRY pHME X)) ERPX) . THENEBXD HEHR KX L MAVIR X)), THE KB XOMRE 1
HERIEMERFPHEFERT ) AT EEX ) FEERT ) HWE YIRS 24T TABEEFRHELAEMEARE
B Shannon $§ B (Z . Z) SEALAEMEARER (Z;, ZOMMEIHTR. AHRBHXOWT AR SHT BRI HRZ WM E X
RERD.F2HENWHRBTEH R,

1 ABAXSTHER

Table 1 Result of canonical correlation analysis

AREHXEER FAE{E [Z] 44 RitEHH RUHLRE
Canonical correlation and canonical variables Eigenvaiue Proportion Cumulative Canonical correlation coefficient
TR S5 # I HF Soil and topography factors 0. 8050 0. 4711 0. 4711 0. 8972
0. 4824 0.2823 0. 7534 0. 6945
I 5 M B A T Topography and vegetation factors 0. 3698 0.4297 0. 4297 0. 6081
0. 3041 0. 3534 0. 7831 0. 5515
WM# 5 + M E T Vegetation and soil factors 0. 6019 0. 4381 0. 4381 0.7758
0.4761 0. 3465 0. 7846 0. 6899

X2 MK AU EHRDT R

Table 2 The composition of canonical variables among soil,topography and vegetation

TRSHIE RIS —, X A AF & The first and second 7T,=0. 8257Y,—0. 3037Y,+0. 1344Y3—0. 6911Y,+0. 4549Y

canonical variables of soil and topography factors N1=—0.2887X,+0.2776X,—0. 4842X3;—0. 2950X,+ 0. 5785X:+ 0. 8919X;
Ty=—0.5941Y,—0. 0323Y,—0. 1583Y5—0. 7747Y,+ 0. 8529Y;
Nz=~0.0259X,—0.0722X,+2. 044X3+0.1996X,—2. 8945X5+1. 4053 X5

WL SHEBAE —, B’ The first and second 7'/ =—0.7562Y,+40. 2698Y,— 0. 2824Y;—0. 52107, — 0. 4219Y s

canonical variables of topography and vegetation factors V= —0.2319Z,+0. 6735Z,—0. 2104Z;— 0. 66962,
Ty'=—0.5914Y,—0. 4463Y,—0. 2474Y 3+ 0. 7693Y,— 0. 4998Y;
Vo= -0.4149Z,+0. 6358Z,40. 6332Z;+0. 15042,

THEHHFEHE — . X AR R’ The first and second V' =—0.2706Z,+0.7511Z,—0. 4736Z,— 0. 37206Z5

canonical variables of soil and vegetation factors N{"=0.3481X,+0.1029X,+1. 0861X3—90. 6105X,+1. 0303 X;:—1. 6816X5
Vi =-0.4154Z,+0. 6229Z,;+0. 399125+ 0. 529247,
Nz’ '=0.0062X,;—0. 3433X,4+3.1076X35+0. 0927X, — 2. 2569X5—0. 069X,

TREBERT P SHBEEFALIRSEBEE T2 AN BN LS TEREZN. A MSEE S 495 JSEANY
75.34%4.78.31%.78. 46 % . FE L BR 4 K I B B 15 B , B 0t B BRI B NS 1 48 RASIE 1) B 3 47 40 4F

TRETGHYEFHE SRR RER 0.8972, 8 X MR X R IR 0. 6045, AL B P BB 8, M 28
— ZHREERHI LR - RS BOERE R, hE 2 B B E TR SRR ERO . L E T
+i4 TULR A KEMRA R EHEBRME AN TSR FERE R, TEEMES DRSS N &5V EH
Sk &

WP N T 9B FRE — . A R B4 50 0. 6081,0. 5515, WML — MR B EES - " aR
EREEEER MR F B SRR RFTRA RR RS MEE T I EA RN SRR NS U RE AR 2
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EER AHMERTHPERMEESEEHE RS HEIEMEMOE - ENRER. EEXNEARNSHEY SENELXE
WEE.

HERHTFS T HEFHE - W HARHEXRESTFI R 0.7758,0. 6899, AT RHEBEHE TS5 LIME FZREIFEEBHAMHERX
. HEATH BEARNSHFAENEREBRABRK . RRAIEFEENELENZEMNSHAE. THEAFP LIRS N B . AIEM
THREKENEHBEXEA N EEAEHER EEERERENZHENREE,

N3 HEERFRRRATFZEAMNEXRY

Table 3 The correlation coefficient between vegetation and environment factors

N, N, N, N, Ns Ns N, Ng Ny Nio Ny Niz Ny Ny
N, —0.542""
N; —0.445*"* 0.381*"
Ny —0.093 0.137 0.545* "
Ns —0.418"" 0.326** 0.985"* 0.588""*
N¢ —0.317"* 0.129 0.158 0. 082 0.188
N; —0.642" " 0.466"* 0.345** 0.102 0.338"* (.698" "
Ng 0.477""—0.259 —0.147 —0.054 —0.156 —0.314** —0.373*"*

Ny 0.167 —0.146 0. 047 0. 093 0.104 —0.160 ~0. 161 0. 256

Ny —0.436"* 0.373** 0.512"* 0.143 0.498* * 0.198 0.441* " —-0.106 —0.003

Nip —0.131 0.196 —0.136 —0.5156"* —0.190 —0.233 —0. 109 0. 201 —0.031 0.197

Niz —0.292" " 0.158 0.164 —0.118 0.132 0.369**  0.232 —0.329" " —0.062 0.173 0.134

Ny 0.051 0. 008 0.310"* 0.472** 0.372" "—0. 219 —0.324"* —0.009 —0.223 0.047 —0.055 0.11

Ny, —0.250 0.120 0.286" " —0. 221 0. 242 0.424"* 0.332"* —0.368" " —0.119 0.390** 0.178 €.700* * 0.052

Nys —0.207 0.169 0.602** 0.127 0.608™ * 0.246 0. 263 —0.110 0.122 0.525** 0.138 0.373** 0.079 0.553**

* » Correlation coefficient is significant at the 0. 01 level; * Correlation coefficient is significant at the 0. 05 level(2-tailed) ; Ny~ N5 pH
{E pH value; EZ{ P available P; £ N ®& total N; #¥ K available K; & #L% Organic matter; + &4 7 # Soil water content ; R Altitude; 3 [

Slope direction; 3% {if Slope position, 3 B Slope degree; 3 J& Slope shape, E 7 0 # & £ Bt Diversity in herbs layer and shrubs layer,
respectively, HA R HM AR 2 Herbs and shrubs layer coverage, respectively

3.2 WmEBEBE EMEFEEST

RELAHEZREESTFHEAFHXRSHTE R HEH B Shannon EHEBERMFTEMN AR ST EHTREN KL
P AT BEEARIRRSETHDHE « ZEERBENTABE. BB MR T EIE, 5 100m BB S8 Bk
BRETFHITBRE - BB —BRBAFAER T G HILE B Y Shannon ¥ B EHBAE S ERE . ENX—BHRBEN
ETHRVE. BEMRREAN AR EEYBEERASEBRETH « ZHATHFERE 1, EEREA TR EANE L
H IR N, Shannon B EH M LM IMEE/ DM E XN BE . HEXRN «c SHUNEEFTEAEMN « S84, H T4
FEREAZHE BARLELEZMERBREFEEHUNTHAYE. EERMEARNE 1400~1600m 1 2000~ 2200m
ATBREABRRN o ZHM%, B4R K FH Shannon #HHAF] 3. 31, 7MWK 1500m A PEE.H 3.5 MARN T Y
Shannon f§ UEF 2. 60, ZEM IR 2000m 4L X B E{H . 4 2. 86,

BARMEFRZMHNERBAREEREEERAOTER/DN SOEGREE LT, MEARHEL, AR NY S ER
B EB/N. HEEAKNZMESRGEL ERNRBEERAZEHHE N RAL SHOEBRENHENBLE. BT

_—¢— Shaunnon &3 Shannon index —— 5 R Evenness index —&— {35 #¥ Dominance index
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§ 25} 3.0
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K1 EAREMEEREANFERRESRGEL

Fig.1 Changes of different diversity indices in shrub laver and herb layer along altitude
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MNEBEPIRER HEHEEEHMBEEAHRARNER. MELAENAXHBERAHE.,
3.3 AFEYBALBNSHEMES T

BT FEMSUEBEUEANE UT UAEANRTITEHRELR HO2EAIBRAXEROC. R4V LNIABRERNOELH
. B IMBATFERFNEEE B0 RKBEFHNBRFHEIZHAASTHBRE. B2 AIRDTEES 11 MEY#
ARUNZEAERI . HIBERBEAREERBAN LB . ERBRTZBXARHEYRRRUEY R H LM RAHLKF
FHEHMER. L1 MTHYBREWANIES AR XMERFITEZHTHRYMARNAESEY ¥R E BAMEMKMBRY
ZAKPHYPHEHEEREAR E—CBELTRALZBERN —L4ETERIE,

R4 NAFABRNARBAER KWW EREK

Table 4 The environmental characteristics and species richness of 11 different plant formations

BARKR WIRME K M4 Slope BiJ¥ Slope i Slope  HHFHK T F W E Species richness
Formation types  Altitude (m) Slope(°)  position shape direction Plot number
Ef Total MAK Shrubs L& Herbs
I 1380~1430 25~37 F@ LI 2 BRI 4 43 18 25
I 1460~ 1480 35 T M@ BA 5% 2 35 15 20
11 1670~1965  35~40 .k & FR.¥BHEm 8 46 19 27
1A% 2050~2160 40 1@ u] BH 3% 4 35 13 22
\Y 1525~1765  42~45 O nNe g FR i ©@ 2 20 5 15
V1 1940~2100  25~38 o i =GR 0 6 42 12 30
VII 1392~2070 32~40 F.P.F M, 3¢ B . ¥ FA 2 Y 10 47 17 30
VIII 1710~1775  28~35 oe . SR 3 23 9 14
IX 1965~2000  25~35 s F PH 3% 2 15 6 9
X 2033~2096 32 s S SR 3 31 11 20
XI 1872~1952  32~40 E I FH 3% 4 34 13 21

BARL £FB-/ PN AEREMN Form., Pertya sinensis, Jasminum humile; R 11 /P R-TZ XXM Form. Berberis wilsonae, Lonicera
japonica; HR I11. LW EEMN Form. Ajania breviloba; BE R IV . B TFH MM Form. Quercus cocciferoides; B#E V. il T H ¥ M Form.
Leptodermis purdomi; B & VI; /NERKE MM Form. Onosma farrerii; BEE VII: ¥ N Form. Caryopteris spp. ;s B R VIII: /ND 8 E B H
-RRIEMMN Form. Bauhinia faberi,Sorphora vrcifoliay BEF IX: LB MM Form. Ceratoides arborescens; B &R X: BE MM Form. Daphne

spp. s BF R XI: SEk 35 M M Form. Spiraea spp. ;(© Lower;(@ Upper; @ Middle; @ Concave;® Straight; ® Convex; @ Shaded;®) Sunny; ©
Sem-sunny and Sem-Shaded

WM 2B ERERESHAREEX . EMNEROBABRRERANSHAEREEER. WBA LILXI AR/
HEBYM M (Form. Pertya sinensis, Jasminum humile) .S /NE-B X ¥ M (Form. Berberis wilsonae . Lonicera japonica) G £k
MMM (Form. Spiraea spp. ) ABB R LER LA ARESENBRITF HEALEHBIEX  RERT B SRS
HOEEBMENER. HR.BR V.VILVIL 4 5 3 5 T F % M (Form. Leptodermis purdomi) . 3 3 M (Form.
Caryopteris spp. ) /P EEEER B -H R LM (Form. Bauhinia faberi ,Sorphora vreifolia),iX 3 B RN AR NEE, 115
KaMfrBRZ . BAYMESHEEMYSESM. HBEEMORER IVETHRENTARES - MK SMHES R 40BN

—&— Shannon ## ¥ Shannon index —i— 5 R ¥ Evenness index
3.0
20

25|
1.5“W 2.0-W
1.0 | 1.5
l".‘\h._.__..—-lw
1.0-. NP S _——_m—"

0.5
‘__M 0.5 -
0 L= . h—hk—k

1 Tt vV VI X XI 1 JH | \' Vi IX XI
B K2 Shrub layer B AR Herb layber

—~i— 0% A P Dominance index

3% Indices

B2 ROTEAMSARBEYHAXUNZEREY
Fig. 2 Biodiversity indices of different plant formations in arid valley of Minjiang River
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B EREHARYHLEEHEMYIEEYBRRK IRRNABRRUBTSE AL BEAFERK EREYHBL ERNER
PR EREENSSEANE /DN FEAENBRYNZESREAENTANE. XS5 PO RD M B HERESERTHKB
RERY S MHEFEAETH  LEOHEEENYSELEENRER LILVLXI M F LS T A, M BB RBEE M
BRI R T MEFHEMIS S EEMEN V.VILVII H#RMU FHESRR XTESREARTREX. B EABRNYMNE
HEERMYSEREAFLOMELER . SMEEREEFHERNTABE MELAZHNIHBEREB AT L. Ewy
MERENERBS HEOHRLED BR.EEME AN TR ABRGEZREN VBRI EESF SR M.
3.4 HERBEARME EWEEEST

HHREEARNME LM o ZEEHINE 3 iR, #AZA Shannon 3B A /N NEH SR I>HEE 2, AR IEH 1
>R ISR ZIFFENT B 2 ERREFEEREAE UM EHEEANBRR . FEXHERNERERF 2T TR
MAMNBROX VUL, IR T WA MAKSREES REFPHREHEEZN. B TERAN 3 ML B RAEH 2 37 & 44
MR HYERBYE HENYMHSHEEOLER.

2.5 I #AE Shrub layer 2.5

R X2 Herb layer
2.0 |- 20

1.5
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&
|

bt
a
{

o

NN
Uh
|

Shannon $#§3¥ Shannon index
- b e
I i |

.
A
I

L=

M3 Concave :Euﬂ Conves

3 7% Slope shape

i Straight

¥ Transect

1.5

1.0

0.5

2.5
2.0

1.5
1.0

0.5

LA Upper P4z Middle Tmﬁ Lower

I {r Slope position

1

l

B Shaded

FHH Sunny

¥

Semi-sunny and

1] Slope direction semi-shaded

B3 WRILT R A AR REH I 6 R ALK Shannon 1§ #4816

Fig. 3 Changes of Shannon index along transect,slope direction,slope shape or slope position
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RS> MEFE R EAERE>SABES>SHE X EEAREREAE . SRS HEHEHRME. X Bt FHEN 8K
TERRTHE . ARRASETEES BENBLEX. T RN ERALALERARBROE S BT RENERED 4
ﬁ?ﬁ#ﬂﬁﬁ,*ﬁﬁﬁﬁﬁi-ii&iﬂzk%%ﬁﬁi&ﬁﬁ%i%ﬁﬁ%ﬂ@#W?%ﬂ@%m.ﬁﬂmﬁfﬁﬁo

BEARBE LNEHEN. TREEARERERR, SR AN LIS > E0d > M, AEHEA, ANBEFES, LR
TP, RO PR KSR RY— ML LRI MBS T ER R E MR AR, B IV 3575 5 7 09 + 3 4
MK XHFEBRROEENE. EABMERZERRSA SRR/ R EA > T 34> 87 , Shannon 358 7E R
I ERE, — T ERB S TRE LA THERRN YR SRS, O S — AT TR RS SBR[ FRE
o RILFREA, WK T EBEERK, ALTRED , MRS R, S ES/N, S 8, B AN R R Rl 553
BREMHBE MEPHTREBA, EX—UBORERA LR MNBEE. B —F T I T 4R — 4 340 7K 4 i 2 19
iC,4 N AL ERRN R,

4 SZrE5itie

HYUM EHYHEOITRREARAREL EFFEET MSE TR WV LSEAEANER. KRBT Fit, <68 8
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REHBEIHRRBYTMEPH S ENERREEEANBER TRFT SR ESRTHESH. EHEEF. LR
MAMFEUREERBXENTRFT ZRETHPHFIHZEAXFZNHRD . M =ZF2ZAMRXRRZFEARI A0
B REAXST . AFER T XM EE . LR BPETZERER.

T OHE B R ZENREHEXIMERRY,.ZEFRZANFEEREOMEXE. R RETFSHIEETFZ
B, A F AR AEAERANER, EXREHLATHENEB AIRAN LRI KE. PR FAERZE PR T
FEERERNRERMERN, RRERE  HEAENERMBER . TEEHEAEZNEFENEE NEFENEELT —E
WEm, SNt REFZE, DRTFH2NE AVIRN L ESKEEEANER . TEEMBEAZNEENESEE. HiKt,
TR AEEHERT=2H2AHEMR  MENLIRERWEENSEENEGH, RAXHEEHHFEEEH LR RE LIREF.

BHEZHEENSITRY . EEBRWE M, EARAMEAZ A Shannon I EHM LM MBR /PTG MK BE B
= FI#E AR JZ 7 1400~1600m Hl 2000~2200m MK BEEBRRN « ZHE . AFELHNELER . KA THIRLTREN S
WX, PERBRMEYEHEERE EERNREERMX EHAERE XTESX - XEPBRBRARES TIHREES
xo FENTHEBR—-ADFRIBKTRANILT, L EERHAETRE . XRHFERBNEZHEE.

IR TR AEANRBEEVE ERNERTEITRH.EREEARELARELR . SRR E MBI R AR A
FHEAERENEZEYE, EREEARLCRESR, MEMERMEZHFELR LR . ARSEA ENZSHEEE IS5 BRRFERZELE
FOMERMMTRMEFRVNAERRNSHFE. SEREH T UK PFHRZALT IR BERE . HHZ A2 REERIAL
BARB . MTFTEFSELERET 2RILFIEXHFH 1 MEBIERXFW 3 HAREBH SRS, EE O RO &
HMREZN AR THOHENAT. 1T AREYHRYHNSESEI TR SFH-PDEREREN R IDR-ZLE
AGHBELNFEBRRNEREE MEBEHTEHEEN KEADIEERT ANEEANBEZEAERK X5 EIINAE
REAGRFUMAXK AR EuYt TR RRL AYBREXD . BARE WEFERFHER AR TRESX
HENSHEER —ENEMR,
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