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Numerical analysis on ecological gradient of plant communities in Donggou catchment, Hebei Province, China.
ZHU Yuan!, QIU Yangl, FU Bojiez, ZHANG Ying1 (lDepartment of Resources and Environmental Science,
Beijing Normal University, Beijing 100875, China ;2 Department of Systems Ecology, Research Center for Eco-
Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China). -Chin.J. Appl . Ecol ., 2004,
15(5) :799~802.

Based on DCCA-OAC, the plant communities in Donggou catchment, Bashang region, Hebei Province, were clas-
sified into 8 types of community. The environmental gradient, structural gradient and human-disturbance could be
well expressed in the ordination plot. Axis 1 reflected the spatial pattern of plant communities along the gradient
of altitude and slope, while axis 2 showed the plant community distribution on different aspects. The plant com-
munities showed a distribution gradient along moisture gradient as shown by the combination of both axes of DC-
CA. The communities exhibited different trends in the synusia and species composition. Betula platyphylla was
only existed on the high and steep northern aspect. The dominate species of shrub and herbaceous synusia on
northern aspect were Potentilla fruticosa and Carex rigescens respectively, while on southern aspect were
Artemisia spp.and Agropyron cristatum . The distribution along altitude and slope also existed among dominate
species of each synusia on southern aspect. In addition, human disturbance, including grazing, farming and log-
ging, had significant influence on the temporal and spatial distribution of communities. In general, the better the
habitat, the more intensive the human disturbance.

Key words Bashang region, Donggou, DCCA, OAC, Gradient analysis, Human disturbance.
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il DOCA HEF s 28, 83 8 Mt 288 B
EHa 2 EESERENR SRR, ekl
B2 (FERE) 8 HEERREA DT BT,
HEX+HEE-(£FH )% (Ass. Salsola collina +
Setaria viridis-Potentilla fruticosa), RIWRIE B X%
(Salsola collina Comm.), L &E#EH 9.11 ~ 13; ¥ 1,
KE + BEXK - HEREETHE (Ass. Agropyron cristatum
+ Salsola collina-Artemisia capillaris ), RIFFOKE - B FR
# B % (Agropyron cristatum-Artemisia  capillaris
Comm. ), & HEH# 3 ~ 8.10.14.26.38; B8 I, VK& +
REREHF - BEBE (Ass. Agropyron cristatum + Stipa
krslovii- Artemisia frigida), T #FIK B - B H B %
(Agropyron cristatum-Artemisia frigida Comm.), &

BEd 15.16.18.19; BEE |, K + FEIREHS - SobFaeRr
¥% (Ass. Agropyron cristatum + Stipa krylovii- Artemisia
sacrorum ), AT vk B - %H%ﬁE(AWWon
cristatum-Artemisia sacrorum Comm. ), & ## 17.20
~ 23k L, M EE + RE - &%+ TEERE
(Ass. Carex rigescens + Stellera chamaejasme-Potentilla
fruticosa + Thymus mongolica), T BRI & H %
(Carex rigescens Comm. ), & HEHE 24.46 ~ 50.56.57;
B L B R AR + K3k - BT ARTE% (Ass. P
subfastigiata Trin. + Chenopodium album-Salix spp. ),
TRTPRAIAR A (Saliz shrub), S E&HEH 1.2.25; F5% I,
BE + FHE - (EBE) B%E (As. Avena nuda +
Fagopyrum esculentum-Potentilla fruticosa ), fi#R A% H B
% (Field), B &REH 27 ~ 37.39 ~ 45; B IV, At B &
-2 FBW - A¥EEEYE (Ass. Carer rigescens-Potentilla
fruticosa-Betula platyphyila), T % B ¥ 3 (Betula
platyphyila forest), & HEH 51 ~ 55.
ERELAUNFR G EWFETNER 1.2. &
REYBEE N ZH M A ZH YRR
HEp, ZRN RHR, FEHBETE BEEW
MR 3L R 1E AT M.
£1 BEDTENT

Table 1 Environmental characteristics of communities

KB OPHEE O FHEE THEE FH(tsn FH+os
Type Average Average Average (EmE))  CHREE))

a]zitu)de sl(qr))e curvature | Aver(age w Aver(age )
m + sin(asp + cos(asp
I, 1627.50% 9.75% 4,251 1.22™ 0.03%
I, 1607.70%®  15.40F 3.101 1.00™ 0.22Y
I, 1660.75¢  19.50"¢ 4.00M 0.73M 0.208
I, 1685.40°  21.40° 4.40" 1.42¥ 0.42%
Is 1654.50€  16.75 3.13M 117 1.73°
I 1589.008 4.07F 3.67H 0.34M 0.58"
i 1603.618 5.07% 3.56" 0.97L 1.67°
N 1673.00°  20.40¢ 2.801 1.32% 1.95°

F 24.776° % 16.477" ° 1.387 2.560" 16.925" *

BRPERBRAARELR AN FERBEER. AR 2ZRAEF - T
[, ZAMELERADE(P>0.05)Alphabets represent the results from multi-
ple comparison between different community types.If there is the same alphabet
between two types, the difference between these two types is not significant( P >
0.05). T The same below.
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Table 2 Importance values of main species in communities

M BEIL, BEI, BEI, B, BEI B B BEN
Species Comm.I; Comm.I; Comm.I; Comm.I; Comm.Is Comm.] mm. [ Comm. IV
HH ¥ No. of plots 4 10 4 5 8 3 18 5
BH¥E Betula platyphylla 1.000
B M Saliz spp. 1.000

21 Potentilla fruticosa 0.250 0.377 0.001 0.262
BHE Artemisia capillaris 0.516

% Artemisia frigida 0.100 0.678 0.055 0.058
& H Artemisia sacrorum 0.072 0.598

RAEW Crops 0.066 0.184

$®%EX Salsola collina 0.274 0.128 0.185 0.069 0.070 0.073 0.017 0.004
KIE Agropyron cristatum 0.030 - 0.198 0.348 0.199

RIKEF Stipa krylovii 0.009 0.218 0.154 0.011 0.010

HMHEHE Carex rigescens 0.012

0.063 0.228 0.160

4

1+cos(asp)
‘ E 1+sin(asp)
Curvatur Altitude
Slope

DCCAZE2H T4 Axies 2

3 4 5
DCCASE 138 Axies 1

B1 DCCAZ##FE
Fig. 1 DCCA ordination plot of 57 samples.
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MBS RERE (F 1.2), S HERAEHTF
B LR amAERE. HEFER SR E BT 3,
RERENE MG RER. LA RBRE L. 8
BEBE [ MEMERN 27 EF S, T3 1+ cos
(B RTF 1.5(E D). THMEBEEREL,.
KE-RRETEE [, KE- R ERE I, MKE-&
HERE L, EEAMERY, P 1+ cos(FEM
BB /AT 0.5(38 1). #8404 B 2A 11 AL #E B BH 3%
MAaREE EBE 18 NEER EERERAEE
WA, FEWMARBENL. I MNKRKHEN; T
FIM(HPOBEE 1, .1, M 1, IKKHD. XEBER
BMTHREMESRMEENKWBETLER (X
1). AT, 3558 1 8, IR B K, Ko R F
AU 2 B, B BRSSO B K, KA A
. GA AN HF T A, KA 8 BN 2 R LAY
BESMNESESHE.
3.3 BEMNESHBEST

MHENERHBXE (R 2), K I B

F(REE)FL, BIMEF YRS HEERK,
BT BABE SHA B T . A YR
Y EE R A BETE R ALA A AT A B
R EABFNZERLA, YREGOES, RHE
ABBEMADBLR TR RBRENATRE,
BRa—, WA RER(UREY Y E, LK VB
B2 ) AR A 5 A TE VT M MR A IR AE B L, )
FARSHEREHERK, UEEMWHEYYR A
EBREEHBETIERIIYAHEARNER, X
B AR A Ny TR A0 LR %

MBI RBFRE (B 2 M 2), AHRREM
B L3, IR BB IE W A B, RIEY £ B ATEH
Y TETEAL . A 14 R (B 3a.b), &R
SRR O SR, BB B B
B4 2 A R, BRI U S UK . R o
BEKE, EE RGN K, HEEAR SRS
FORR DB BRSO BRSBTS (B 30); AR
Fr R R EFRR B KA (E 3d).

AN Altitude increase

KE
PKE -
SR

B HEIEX Slope increase

B2 HPRERSSAE

Fig.2 Temporal and spatial distribution of plant communities.

I . Salix shrub, [l . Fieed, IV. Betula platyphylla forest, I ;. Salsola
collina, 1 ;. Agropyron cristatum-Artemisia capillari Comm, I ;. A-
gropyron cristatum-Artemisia sacrorum Comm, I 4. Agropyron crista-
tum-Artemisia sacrorum Comm, I 5. Carex rigescens Comm.
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Fig.3 Spatial distribution of dominate species.

yHIBRRYFEE A Axis y represents importance value of dominate
species.a) I . %28 Artemisia spp., [ . &M Potentilla fruticosa, b)
1 K Agropyron cristatum, I . S B Carex rigescens,¢) I . 8
BB Artemisia capillaris, 1 . ¥ & Artemisia frigida, . Gk #7 %
Artemisia sacrorum,d) I .36 B3E Salsala collina, 11 . LET Stipa
krylovii.
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