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Effects of precipitation on clonal plant distribution on Ordos Plateau
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Abstract; Ordos Plateau is located in an ecotone in a semi-arid to arid region. The distribution of clonal plants on Ordos
Plateau was analyzed in relation to precipitation based on a dataset from plot and line transect sampling along a natural
precipitation gradient from East to West. The results showed that clonal species number, ratio of clonal to total species
number, importance value of clonal species, and the species number of rhizomatous clonal plants were significantly
positively related to precipitation (P<0.05). Five dominant plants were all clonal, including Stipa krylovii, S. bungeana,
Artemisia ordosica, Leymus secalinus, and S. breviflora. Their distribution was also affected by precipitation. The density of
S. krylovii; coverage and density of S. bungeana; height, coverage, and density of A. ordosica; and height of L. secalinus
were all significantly positively related to precipitation (P <0.05). However, the coverage of L. secalinus and height,
coverage, and density of S. breviflora were negatively related to precipitation ( P<0.05). Therefore, in the vegetation on

Ordos Plateau, clonal plants had a relatively high importance value, which increased with increasing precipitation.
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Leymus secalinus
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Btk 2 B, AR 6—8°C o ZREBIIFE/K IR 2 | AR IR IBE O AR B /K B — FRANIE T 400 mm 5 P ) 45 K
A 300 mm; PHESAGERK REHT T S 200—250 mm, KR ZERERKEY B 7—9 A, 524
7K 80%—90% . EIETEZE K i RAA Y TAERR K &1 3—5 £, Sl HL X AT 38 15—20 5 LA b, KA
DX HYARITEZ8 A BEAE 2000—3000 mm Z [, 2 XURA XU ZRE . AR BTSN MRS, K
WIE RIS, & Z=RAT oAb X, L Z= 2 i AR R X, RER M X B AR X XU AE 3 m/s DA B, AR 4
0B N AR B DA AR B PY YR AT DA A3 S R it Ub s RIS 3 Fhoe A, b B JF AR SR A AR [CET 58 5 G
513 (Stipa krylovit) 3552 WK F ( Lespedeza davurica) ¥ ( Leymus secalinus) JEAEEN 5 (Stipa breviflora) Fl
B EaRg L, Vo R PE S ) T B PRV ES (Artemisia ordosica) R VY (Artemisia sphaerocephalla) , Fie Ry
PR 2 B> & 4 ( Potaninia mongolica) FIZLEY . Hovb 4341 UL 2 19 5 R ALEREY) 2 5o [RE 8 A
ISP M R FRIAEE S
1.2 AT

2006 4F 9 7, WIHERS /R G P R B0 A TR AR, U7 G109 [ IE M ZR 18] P 45 10 km SE#E— RS, TEIE
EF 200 m SMEACRMATDIRE S NICE 3 DT, BRSO RE DT TR EE S 20 m, FEDTBENLIZESE, FAHE
PIRETRAR R 1 m x 1 m BERFETTHIAN 2 m x 2 mg MBS 6 DFERUTTIR, 5 5 AR R DT B B m ) 9
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it R IEH A Raster F 741" MR IEFE S AU Z 45 B A AR, 7 World Climate 93 ( www. worldclimate. com )
R AR (A SRR A R SR AR S K RO ek TR AR O AT o B b il 22 R A SR U5 D SPSS
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Fig.1 Distribution of sample plot for vegetation investigation on Ordos Plateau
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Table 1 Species, life form, ecological form and clonal form of plants on Ordos Plateau

W A A sty
Species Life form Ecological form Clonal form

# %} Chenopodiaceae

¥ Salsola collina —AEAE A B X-M ETEREAY) N

HIVP3% Salsola ruthenica —AEE A T X-M FETERER Y N

Vb3% Agriophyllum squarrosum —AEHE A B/ X/P AETEREARY) N

24z LS Corispermum chinganicum —4EE A BE/A X/P Ak FUREAR DY) N

48 LS Corispermum declinatum —4EE A M AL FUREAR D) N

WEEL WS Corispermum patelliforme —4EE A /A X/P Ak FUREAR DY) N

F VK Bassia dasyphylla —4EE A BAEX AL FUREAR DY) N

R MFE Chenopodium acuminatum —A4EA A A M JETERERIY N

HIZE Chenopodium aristatum —4EE A B X-M AL FUREAR DY) N

JREHE Chenopodium glaucum —4EE A ihAz/ i H/M AL FUREAR DY) N

ARl Caryophyllaceae

i1 3k AL Gypsophila licentiana ZAE P BAEX MR ZEA ST REAR D) RC
T FAER} Crucifera

VUt Goldbachia laevigata —AEE A A X e N

## Rosaceae

433 Potaninia mongolica A S BAEX AL FTREAR DY) N
ZHBBES Potentilla bifurca ZAELE P A4 X HE SR A SC
ZzBi sk Potentilla chinensis ZAE P R M-X A B ZE R e R SC
EFl Leguminosae

BT U] Thermopsis lanceolata ZAFE P /A M-X/H HRARZET v AR RC
K¥EHTE Medicago lupulina ZAEEB T/ E M/H AETCBERTH N
thRI## 35 L Caragana intermedia HEAR'S BA:/1A: X/P TR N

Bem- 5338 )L Caragana stenophylla HEAR S BAX AEsabERE Y N
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Yy F AR AL A i pE G 7Y
Species Life form Ecological form Clonal form
Bt K 1148 Gueldenstaedtia stenophylla LA P BAX AL TEREARY) N
K148 Gueldenstaedtia verna LA P BAEX ETEREAY) N
FIZEEE Astragalus adsurgens ZAEAE P R A M-X AETEREAY) N
FARMIREE Asiragalus melilotoides ZARE P hEAE M-X ETEREAEY) N
WG Oxytropis racemosa LA P BAEX U REAEY) N
IR HE Hedysarum brachypterum ZAR P B4 X AL TERERY) N
B EHE Hedysarum fruticosum var. laeve HHEA S8 A M-X HUIRZET v REAE ) RC
Yk 7 ¥ E Hedysarum scoparium SRR SS AR M-X JETEREAY) N
B WHMF Lespedeza davurica A S A M-X JE LR N
445 F Lespedeza potaninii AR SS BAEX JEFEREAY) N
g2 LBl Geraniaceae
S EEE Geranium sibiricum LAEM P g XM o SRR OC
FEHER} Zygophyllaceae
ZHIEBETE Peganum multisectum ZAEL P BAEX JETERERY N
PERE Tribulus terrestris —4EE A A M ETEREAY) N
L EF} Polygalaceae
WL Polygala tenuifolia ZARE P BAX PR A EREAE Y RSC
K#F} Euphorbiaceae
FLI K# Euphorbia esula ZAEA P AR M-X dEsabERE Y N
YhLE K, Euphorbia kozlovi ZARE P B X IESERERTY N
ik Euphorbia humifusa —4EE A M AEFEREAY) N
MR} Tamaricaceae
211 Reaumuria soongorica HEAR S A8 X/H AETEREAY) N
i &Rl Thymelaeaceae
WEE Stellera chamaejasme ZAEE P A M-X HLARZERY sE AT RC
DFEA} Umbellirerae
A6 4550 Bupleurum chinense ZAEE P BAX PR A O REAE Y RSC
B4 Ferula bungeana ZAEE P A X HRBR 2570 50 A A RC
B R} Asclepiadaceae
2L AR Cynanchum hancockianum ZEE P B X YL s AR TC
RS Cynanchum thesioides AR SS LA MAX e SRR OC
JEAER} Convolvulaceae
HIKIFEAE Convolvulus ammannii ZAEAE P BAX JEFCREAEY N
HIEFE Convolwulus arvensis ZAEE P Fohg X-M JEsE AT N
& 24F Cuscuta chinensis —AEAE A A M HER Y oC
i &5} Verbenaceae
3 4% Vitex negundo var. heterophylla HEAS M e e A N
JBIEF} Labiatae
MiBHE Scutellaria viscidula ZEE P A M-X HARZERD 5e AR ) RC
9 2 Dracocephalum moldavica —4EA A A M JETEREARY) N
B Thymus serpyllum AREAR SS 24X ) B 2R R ST A ) SC
3 F} Compositae
BT /R 224t fe: 4% Heteropappus altaicus ZAEE P X JEEREAE Y N
INAE VLT HE Bidens parviflora —AFEE A e M dEseketad) N
I Artemisia sacrorum A SS TR M-X HRBR 2570 5 AR ) RC
8 Artemisia frigida HEAR SS B2AX HLARZERITT AT Y RC

http ; //www.ecologica.cn
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Wk A R AR TERER
Species Life form Ecological form Clonal form
BB Artemisia ordosica UEAR SS BAE/bA X/P HEAITIREmEY oC
YB3 Artemisia gmelinii EHEAMRREA SSH PR M-X HLARZERI sE T RC
¥ B Aremisia scoparia LA P A X-M HERZEHD SO AR ) RC
M0 Artemisia sphaerocephalla SRR SS B/ X/P HERTREMEY 0C
b HISk Echinops gmelinii ZAEAE P BAEX AL TEREAEY) N
4 JE 3G Saussurea laciniata LA P B X-M e e N
W15 32 Ineris chinensis ZAHEE P HhEA M-X L FUREAEY) N
22111953 Ixeris chinensis var. graminifolia ZARE P AR M-X JETEREAY) N
KRB} Gramineae
J 25 Phragmites communis ZAEE P HAEM HLARZERY ST AT Y RC
UKEE Agropyron cristatum ZAE P BAEX HLARZERITT T Y RC
B Leymus secalinus ZARE P B X-M MR ZE T v R AE ) RC
SEAEETSF Stipa breviflora ZAE P BEX SYBER W RERE Y TLC
A REFSFE Stipa bungeana LA P BAX BERITEEAEY) TLC
YL ICEF S Stipa krylovii ZARE P A X SrBERV SO RERE Y TLC
YDHE Psammochloa villosa ZAEE P B/ X/P HARZER T AR ) RC
W JE 55 Eragrostis pilosa —4EE A Al M AL TEREAY) N
/NI JE 5 Eragrostis poacoides —AEE A M JEFEREAEY) N
TCrE BT HE Cleistogenes songarica ZARL P BAEX BRI O REAE YY) TLC
K& T 5 Cleistogenes squarrosa ZAEE P B X Sy BERI G EREY) TLC
SRR Chloris virgata —A4EA A i M AEFEREALY) N
B2 Tragus racemosus —4EE A Hd M Sy BERI G EREY) TLC
HREL Setaria viridis —4EE A i M L FEREAAY) N

1% Pennisetum centrasiaticum ZEHEP S X-M HARZERD FE AR ) RC
EF} Cyperaceae
SFEE Carex duriuscula ZARE P 2 X HRURZE R Se A RC
H A} Liliaceae
2184k Allium mongolicum ZEE P X i 2570 v [ HE ) BC
HHM-AE Allium tenuissimum ZAEE P B X =% i e R BC
RBER 4 Asparagus gobicus ZARAE P FA X dEsakEtad N
R} Iridaceae
Y15 B Iris tenuifolia ZARAE P X HUIRZE T v A4 RC
L7 Iris lacteal var. chinensis ZEE P i M HARZERD FE AR ) RC

A —44: (Annual) , B 24 (biennial) ,P 2442 (perennial ) ,S #EAR (shrub) ,SS HHEAR (semi-shrub) , SSH AR FA (semi-shrub
herb) ; ecological form,X 2/ (xerophyte) ,X-M F2H1 /£ (xerophyte-mesophyte) , M-X HH 52/ ( mesophyte-xerophyte) ,M H4: ( mesophyte) ,P Z24F/
( psammophyte) ,H 2/ (halophyte) ; clonal form, N JEFEFAHY) ( Non-clonal plant) ,RC HUARZEHI B2 REAEY) ( rhizomatous clonal plant) ,SC )25 %
TR (stoloniferous clonal plant) ,0C HE B SR (others clonal plant) , RSC HARZ B ALY (root splitting clonal plant) , TC B2 7 7 fa
#i%¥) (tuberous clonal plant) , TLC 4}BERI FEREAH (tillerous clonal plant) , BC 8§22 R 5T B4R (bulbous clonal plant)

2.2 PR SEBEAE Y 3 A (R 5 )

IR SRR O TR AR Y 37 B, AR BY 45.12% G04E 6 Fhorle kgl (% 1), Hidh HOIRZE
IR 18 Bh, SRR 48.65% ; 7 BERISTREAE A 6 Fh, i 16.22%,

TEREAE YRR S K R S W IEAROE (P<0.001) MR R B 0.371 (K 2, K 3), sulsty S5 ay
g 1) L 9] 5 A K dk 52 i 35 TEAH DG (P<0.01)  AHDGR B 0.217 (3R 2,81 3) o S REAEY) (1) B 2L AH S R /K it
ER E TEAHDE(P<0.001) FHCRECH 0.613 (4 2,181 3) , HRAR 228U v B AR M i) £l it 5 WK & 52 1 35 1 AH
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Fig.2 Life form and ecological form of plant species

K(P<0.05) , FHIKARECH 0.182 (F 2, & 3) . SR, HURZER TE AT & S0 Rh B 1Y) Hb ) S H Bl 5
IR AR EPEY AN 35 (P>0.05) (%£2,K3),

F2 EEAYMRKRZRZEEYHYHEE. SSUHBENLS EEZES5EKENHEXRHY
Table 2 Correlation index between species number, ratio to total species number and importance value of clonal plants and rhizomatous clonal

plants and precipitation

sty sl Py et F2E
Plant type Species number Ratio Importance value
TEREFEH) Clonal plants 0.371"" 0.217"" 0.613***
HUARZE R 52 B4 Rhizomatous clonal plants 0.182* 0.056 0.295

# % % P<0.001; * =, P<0.01; * P<0.05

2.3 KX 5 FLEAE oA (5

S B BRI AT SRR 22 W IR, 20 A XK i B 395—444 mm , A I IEALTAEM] . E
SFE RN 60.09 em, MWARENPY , 5w FEH S A B2 L BB H ( 4) o IR PR PN 5.67%, M
ARENTY, S IRBF P 1 2 B et S AR (18 4) o SEIREEPRYFIBRE R 16.33 #R/m* . WAREITE, 5e[REF Y
2 R S IR A (& 4) T HL S R K 2 35 TEAH DG (P<0.05) (£3),

R3 ABEYNEE.SE.FESHKENEAXREY

Table 3 Correlation index between height, coverage, density of dominant species and precipitation

YIFh Species {Ri & Height T2 J¥ Coverage P JE Density
SLIREF S Stipa krylovii 0.239 0.190 0.542°*

A KA Stipa bungeana 0.292** 0.508 ** 0.496 **
S AEER S Stipa breviflora -0.273* -0.347 -0.326"*
HUDE Artemisia ordosica 0.284* 0.362*" 0.380 **
B Leymus secalinus 0.414*" -0.339"" -0.228"

#* % P<0.01; =, P<0.05

A BB 56 T B A AR S0 IR 2 i e JEUR B AR A DX K A R 347—435 mm, ERFEIEE N
25.18 em, IR 4.20% IR 13.14 Bk/m? o WAREITE & 00 e B | i B2 088 2 3R B SRR AR S
WA I T 4) L R R | AN R K N IEAH S (P<0.01) (K 3),

L AEET 5 2L AR SR 7R 22 378 S e S AN S, 23 A1 X R K R DR 211—304 mm, B2
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Fig.5 Relationship between height, coverage, density of Artemisia ordosica and precipitation
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