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Classification and ordination analysis of plant communities in

Inter-dune lowland in Hunshandak Sandy Land

LIU Hai—Jiang. GUO Ke* (LQVE. Institute of Botany, Chinese Academy of Sciences, Beijing 100083,
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Abstract; Hunshandak Sandy Land is located in the south part of Xilingol League of Inner Mongolia
(N 42°10' ~43°50' ,E 112°10' ~116°30"). It is about 260 km long from east to west, 30 to 100 km in width
with the altitude ranging from 1100 to 1300 m. Sand dune and inter-dune lowland are the two main
physiognomy types, which have a significant effect on the vegetation. The sharply heterogeneous
environmental conditions result in the occurrence of diverse vegetation types including woodland. shrubs.
steppes and meadows, although the typical zonal vegetation in this region is steppe-

A site that occupied some 2700 hm? was established to study dynamics of sandy land ecosystem and
the restoration of degraded vegetation in the middle of Hunshandak Sandy Land in 2001. A vegetation
survey was performed in the summer of 2002. The result indicates that the herbaceous communities were
abundant in inter-dune lowland of this site. Grassland is important for local stockbreeding development, as
it is the main mowing or grazing field for the people in Hunshandak Sandy Land. To well understand the
main factors determining the structure and distribution pattern of herbaceous ecommunities of this site,

classification and ordination analysis were made by using the two-way indicator species analysis
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(TWINSPAN) and the detrended correspondence analysis (DCA),

The result of classification indicates that all communities were classified into four groups. The first
group was a type of relatively stable communities dominated by Stipa grandis and Clefstogenes squarrosa.
The contents of its total nitrogen and organic matter of the soil were the highest among the four groups.
The second one was dominated by Agropyron cristatum , with Artemisia frigida, Cleistogenes squarrosa and
Carex sp. as common species, The contents of its total nitrogen and organic matter of the soil were
relatively less than those of the first group. The third grovp was dominated by Leymus chinensis and
Leymus secalinus, commonly with a few annual species, and had suffered heavy disturbance. The contents
of its total nitrogen and organic matter of the soil were the lowest among the four groups. The fourth
group was a type of meadow dominated by Agrostis sibirica and contents of its soluble sodium and
potassium of the scil were highest. DCA ordination of those communities and correlation analysis with soil
factors shows that the soluble sodium content and pH values of the soil significantly affected the
distribution pattern of those communities. The communities were more distinet from each other along the
gradient of soluble sodium content than along that of pH values. It was suggested that salinity of the soil
might be the main factor affecting the structure and distribution pattern of those herbaceous communities
in inter-dune lowland in the middle of Hunshandak Sandy Land.
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TEHE AWM A AR AR B BRI R, T 42°10° ~43°50'N, 112°10' ~116°30'E , B KT it K &Y
WRE,. AT K2 260km. B L& 30~100km RE, ERBTRRHFRE M, £EBHK 1100~
1300m, BB ARFE M A LHE. DREASAFTONCRBRYEI R INERER ERTRENARR
WS EAREEEE AR S A BN G RN, ARAEEEREELAR
HRE AR ASAIREAREERE. L MERTHIRES L BERTRES L B MURY
tRE R, EEEEE YRR AR, ATRERMER, bR EER FE LW
BB KD 4T H 0L, (5 U O B T PR E B TR A B R M R IR e 1 S
%ﬂ[lﬂ}u

EERAREDH FAKRERR YD TEMTEGRER S, ENTFRREEEXRALHETH
ARAKBERKTHER. PHASMNERASRTARLXNAEHE . EERElE AN, @
2001,2002 EMEHAE  RHUARBAN BN ERES F  EREYRERDEZE, XEITH. FRM
HYBETRROTREFENERERLS BERNEDRHESI TR, RREENE EHERN T E
KMELREME. FEDBFERNERESENREB TESERATHEES M WHF FEEEEER
BT o A M LRI T AT G . HEAF R AT B R A T R S R A — R BT T B TR
REH EYREREVOESREZAMESEE. TEMRCIEN, HFRS LS W nayiE
S5REMEFERES, FEMFERSED AN S AEXENIRERRBL, HEE"Y N ER L
ROMEEBEEB RS SRR EREOE MM SRR . 30 H AR IR R 25 (TWINSPANY I
B R A (DCAOP R A AT S MO 2 B B 3 38 15 2 00 s I TR 1 Btk ) B L B 6 3 AT 50 26
AHEFARIBEAREZANLEREARES TN EIERRET AEERSEARER ALY
RUERFKE.
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BEASRARRREAFRE BEL R 42°53. 5 ~57'N,116°01' ~08'E, i # 2700hm?, F 2001 4 i @&
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EE. N EAEE K, RS EEESER 1960 7 1999 4 40a MR EREH HHREETH
Bk S 378mm, A EEHFET.8.9 =4 A 4 AFEEK AR 64) . FFHREN 4. dm/s. T
SEHK1.8C.7T A FHEAER18.7C.1 ARFHREHR—17.9C,

1.2 BERER RS SRS

#2001 ERBEEBEENER L. F2002F7 ATH . MHERMEANERENBELTRESR
#H ESTHEOR R IR I 1m? 7 ERE 22 SRR B, WaEM DRGNS
MBERERFASYHNER BERML LA R FRRR 3418, 224K 0~10em, 10~ 20cm,
20~30cm). HMPHRTE SOCTF# 24b GRAREUmHE. AT L LM LEEL 2mm W7 24K
TS, — WA WAEMESK.F—N4HEELTE T 100 BB FAMLSEME, TR TELE
BBLEE (pH) & B (TNY A HLE (ORG. ) Al I H (SKO M Al M (SNa), pH A B EME. £ 5 H
WLR S MR PR T AR Lk b0 N Y R P RN O R B B p R E L
1.3 ¥R

4 FUHE R 5 31 TWINSPAN 3% #4021 DECORANA 4097, LLRE 27 b 5 9 Fi i el % 35 18 G 3
BE=K— MR R/ TH MR R Z A 00T DIER AR . BRSSO SPSS(vi0. OO {F.

2 WAL
2.1 TWINSPAN S RE D

BWIHEBLE 2AMREU,10), WK F (Stipa grandis) + BT 5 (Cleistogenes squarrosa VBT . B TR
EHAS%~85% EREEFRY TREAFASERE BENERK, 2RRE,

H28las o MK 2,3.4.9,17,18,19,21,22) . WK B (Agropyron cristatum )i . ERYHAHA K
B %% (Artemisia frigida) M TFE B (Carex sp. ) HKHABRYHBL  FHOHH Y 6 M EHYS
WK 3 B KERL 50~70cm HBER FEANRHE . HY 30~40cm,  BH MRATRERE 32 . WA 20
~30cm, EERE . BHY TR EHEBELRBN FERELRAER, ERBRE.

H3AEE 6 A G,6.7.13,14,16) . ¥ B (Leymus chinensis) + BB (Leymus secalinus)F ¥ . B
EMHESETEN I FAPR BT ANTR - R B A NBEFENUR MM ZATRE SR
WHBER R A A BEYED TR . SEROSFERRD EARBTHLER T APEIFE.
WEREN 10en BHRBE  ZAHRBTAATREATE TEEAAREEBRENLHEGREH
MBS XREPEE R FENBE LSO,

HaMaE s MEEG.11,12,15,20) . K FAF 8RB (Agrostis sibirica YT . BHEAEFEKER
Biot R Bt A TR R R, M 3 B 85 % L |, MR B 3 (Porentilla anserine ) & W
8. (Halerpestes ruthenica ) KR X (Triglochin palustre YEEAME R RELN LT BHREE. REY
MAHESETHANFEENTHERRAER 2 H. ENES T ATEHBFRA.

1 FWATHEGBE R K0 EN TWINSPAN FRER
Table 1 Classification of communities using TWINSPAN in inter-dune lowland in the middle of Hunshandak Sandy Land

4 Group B ¥% % % Communities £ 3 4 Fh Dominant species
1 1, 10 K F Stipa grandis S TR Cleistogenes squarrosa
2 2,3, 4, 9, 17, 18, 19, 21, 22 IKE Agropyron cristatum
3 5,6,7.13,14,16 B Leymus chinensis VN E Leymus secalinus
4 8,11,12,15.,20 TR EWBRBR Agrostis sibirica

HMOREN RS EFENBEH. MBI TEH . HIMA3 M LENSESRER . H 3 HME
BoarEEFRTELH I NSNS BN ELBRER—F .04 1>8 48 2>H 3, RES 320
~0em)PA ML AREEETHIMEIRIBHNTEAS LA SR TELER—R ITLER
ALthd 1>H >4 2> 3.5 3 B(20~30cm)FH 2 WH A I BB TA 4 81 X B WP HHL
RS B AA MY, £ pH A ABEE 7.5~8.5 2 [,k AEE LMW S 4 pHEE 3 1
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BEhERE . EH2RFPH 1 MpHEAWERETHE 34, M4 ) W4 2 L9 pH AN WU FH
MERTHAIMNI T EEPEERTEE AN ER I EANHE HARMLEEERN S BE R,
HIMTFEEN TR EEERIMTIEN, THEERES N BT EEE -5, 4 4>4 3>
HASH 2 H BEN L RTRHANARERF T A1 A2 A3 NI BERFSRERE T ¥ (0~
Wem)hHH—R . H 4 A HEEE A M EERRLIE LI BT SRRAREANENABETLAL
B—BMELAYE,

22 KBREATEROHFEYEPRRIAHNR

Table 2 Mean biomass and occurrence freq y of domi pecies in the four groups
R Group 1 (N=2) Group 2 (N=9) Group 3 (N=6) Group 4 (N=3)

Plant species B(g/m?) F (%) B(g/m?) F%) Bg/m? F(%) Bg/m F(%)
g:ﬂfgfnn squarrosa 86.71 1oo 20.42 100
¥ M Leymus chinensis 19. 85 50 1. 88 14 36. 37 71
YK Agropyron cristatum 7.08 100 89. 80 86 7.14 14
BB Leymus secalinus 31. 38 57
K&t F Stipa grandis 110. 62 100
W {3 F I W IR B Agrostis sibirica 179. 28 75

N B#EH Number of communities; B 4 3B Biomass; F 3 Frequency of occurrence

2.2 DCAHRFHR
DCA 8 4 1 HEF W6 48 4F 16 29 . 0. 850.0. 527.0. 199.0. 090. FT#L % % . 0. 51,0. 316,0. 119,0. 05, W

20 @ Groupl & Groap 2 0 Group 3 0Group 4
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BREHFTANIELR.
1.3 HMOBRESHFHNER

DCA S —. B _HAEM5E + MBIE R Pearson H
EAHHRDE D.E—HMAXD S pHl MO HH/ S = I
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0.049), FTHFHA ST RERNRBE SR BE 5,%4:;,*_,_!-;; | e | B
X REEATEERORRE G RERESR .
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3.1 ¥ TWINSPAN 42 {Ji2 Soil layers(cm)
HEHYREEIBLMAE D KRB 1B UM H 1 TN R (T E R
AR AR RERR, 1AL Fe-l Soil characteristics of the four groups of

BTERRSRE D BETHY 10 £/ 95, B[ Communities(mean+8E)
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BE RN BAGS L CRANEAS RS EAN 300
AREPRM A D EE SR TTEREAD 290 @
BERVT A FEFRFENELY. HHE 1 200
HBE AR R R R R SR 5§19
KA F R RWAR, 82 ARELOKE HILnHE BE 0o
PVHEEL R FEUAE BRTE.EE 50
FEREBHEBRBE ARELATRERE BAH 0
HPERR. FoARERAFEYEBZATETHRN
B E L L WY R o K R SR X
B TrRETH. - F B AR, ¥ E S
WRBEMAAE KRR SRS B R . Lo e

Fig. 2 DCA ordination graph of communities in inter-
BE SR RA DK BEYRBELHLBH 1 F dune lowland in the middle of Hunshandak Sandy Land
AP HEKSE XEREELEKBHFELE -
AR T REBELYN, FJAPERAEARE HREKESKELAE T KERE, W ABRE
AERAM, LML S S RAIARETER ENATSESRUHEFT (A D ANHAREESZREN
THRE.E2EBERSHHAX. b ARFERBERPS.RHLRE 1 S0 LF1JLTF B8 BB IR
BEMERE D, BXHE 200 FEHSZH . CREELYHHURHTEL RETRN L THHRE. 82
ARBFHRXEAFRHARG THKAEE LN THRE, T RE RS HE L EREEMRRELRERCEH
RBRH—~TEANBSEN. EREH—HWBR.

3 DCAHFRE T MSET H4) Pearson X EY

Table 3 Pearson correlation coefficients between soil characteristics and DCA ordination axes

H2 FEHSRUAEHECAEREYREYN DCA #

TN1 TN2 TN3 ORG. 1 ORG. 2 ORG. 3
H—H8h AX] No. 1 axis —0.201 —0. 141 0.114 —0. 317 0. 107 —0.057
F 0. 382 0. 542 0. 613 0. 161 0. 645 0. 802
B~ $h AX2 No, 2 axis 0. 293 0. 268 0.215 0.181 0.117 0.278
P 0.198 0. 239 0. 337 0. 433 0. 614 0. 210
pH1 pHZ pH3 SK1 SK2 SK3
-4 AX] No. | axis —0.526" (. 044 0. 256 —0,195 0. 081 ~Q.082
F 0.012 0, 847 0. 250 0. 384 0. 789 0.786
#8 - %h AX2 No. 2 axis 6. 080 0.424* 0. 286 0. 069 0. 047 ~—0.163
£ 0.723 0. 049 0,198 0. 760 0. 836 0. 469
SNal SNa2 SNa3
H—% AX1 No. 1 axis —0.538" " —0.432" —0.602* *
P 0.01 0. 045 0. 003
B8 AX2 No. 2 axis 0. 142 0. 211 0.183
» 0. 528 0. 345 0. 416

*p< 0,017 p<C 0. 053 TN, TNZ, TN3. 3 & 1 # (0~ 10cm, 10~ 20cm, 20~ 30cm ) §3 2 #,: ORG. 1,ORG. 2.0RG. 3,3
B+ R E LA pH1,pH2,pH3. 3 B 1 ¥ A7 B MR AL ; SK1,SK2.9K 3.3 2 + # M) I 75 4% 49 : SNa1,5Na2,SNa3: 3 B 1 #¥
W] LY. TNL, TN2Z, TN3: Total nitrogen content of the three sqil layers (0~10cm,10~20cm, 20~ 30cm); ORG.
1, ORG, 2. ORG. 3; Organic matter conrent of the three soil layers; pH1, pHZ. pH3: pH values of the three soil layers;
SK1, SK2, $K3. Soluble potassium content of the three soil layers; SNal, SNa2, SNa3; Soluble sodium content of the

three soil layers

EEALREBEN T REFRAE FEREERE RS REET RS RNR, MR
BOAREERIER. FREMEBEILLUNERIENEE . FINLIBEIAGHEE EYHRER
BEAERE A RSERAR -SRI XRS5 K. FRAMNEEH SR RE,
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BFLLE 4 T RRMAREMN RS AR EREEAABECEH OHARFEHRS TEIAL
Rouf 5 R EE B0 W A, AP I TWINSPAN T8 LIRS sy BB AR IE IR A R E R B E
WA ASR AR/, M2 R LR A SRR E BB R
IR0 O T R AL

3.2 BEDCAHFREWMBESAEANAERE

DCAHFZESHEARBERE T ERESE LA H B R E T S5 hease ol bR g
B ERXHRER T . XUREATREHAHESARANEIERR, HHEW.DCA H—F
FRIAXD SRR pH RAAA%. B HFMAX2D S pH RIEHX (R 3, EHT HHM pH £
ERBESHTOFRATIEER. RO pHARBSERER. X LRENABERR - TREENEW
ER. FE AR pH R R L DCA 8 — A SR THERNBEEE L% oH 8K
EEEL G- EERR NS RE. 30 AX] SA AR RR p H5 5% 0.01.
0. 045.0. 003,10 AX1 REHE L MO~10em)pH AR FHE HLRBM » % 0. 012, RH T R M
M EmRELL pH MK,

DCA 85— HRHAXD) SR EHRAEE BufFEy B0 SR =T —HFH LAY
B EANBER RS- SRERE MEANMERE. 41 WEFINARE, LT HERTR
SRBAFE D, LMEF SRR EHFEPLFHEMNRELA D, 43 EFHTIARYE
FRVBEHEER, LHASRERS . ZELWRRL, LWL H S B ICEE L THFRNELE
2D, A1AAHRERRENZAFEREHENEN BRRLERENHBERD, P RRTHET &
AEBAEEAX] EREFAINEIZEE . B2 RRNBEELIRE LA SREXR
ERFEH—BRAF RS E RIS SRR R,

—BFRCSEY AR TH AN SREYR NP AN EREERERERES
A4l 7= A B B A A P RO, TN — TR R B R E X B R KA/ R KRR
BESEHENERER, ENFABRREERBAYREIRNEIRAK ML, LWL 5 pHE. FH
FSRARATHABEN R AEAERREEHYBEAR . SHAATHEBERNEERRD ™, XX
BRSNS, R BEERE A CEF RN ARV LIS B Al
B, SRR EL SN FREE.EX BEREER EHAYREAGHRANEIRREATHERELREA
S, BREREN, IMOTELANBBRERLERTRBREEINNEEAR. SUITHFRS®
H—3, 765 A0 (e e B S B K KB T T R A B R T T LA Rk 3,
WimE KB EBAL AN KL GRS ERERE ATERRLLMABER. MEFREVRER
DHEMNME . T PR AR, LSRN E BENR EAEKFREIABR. KR
ERS MFELARES, BRI RERARERD. IRERARBREB T LRES T RIRAMER,
s RS EFRENERNDHRSENERBRT ARARBHRE.
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