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Effect of the cushion plant Thylacospermum caespitosum Camb. on species

diversity within a community

LIU Xiaojuan, SUN Xuegang” , TIAN Qing
College of Forestry, Gansu Agricultural University, Lanzhou 730070, China

Abstract: This study was carried out at 4137 m altitude in Gansu Yanchiwan National Nature Reserve where the typical
cushion vegetation is dominated by Thylacospermum caespitosum ( Camb.). First, we measured the cushion plant cover at
the study site to control the estimation of community attributes in engineered situations where there were differences in
habitat availability. A ratio of 3:17 was used to set the sample plots, i.e. 60 cushion patches and 340 open areas of the same
size were chosen because the cushion cover was 15%. If open areas are considered as a habitat that is not affected by
cushions, and open area and cushion patches are considered as a habitat that is affected by cushions, then the species
composition, diversity, and density of each habitat can be subsequently determined. Additionally, the capacity of T.
caespitosum (Camb.) to influence and maintain the plant community was quantitatively assessed by determination of the
relative habitat richness (RHR) at a patch level, the landscape richness enhancement ( LRE) at a landscape level, the
habitat rescue potential (HRP) at a patch level, and the landscape insurance potential (LIP) at a landscape level. The
results showed that cushion plants lead to the creation and maintenance of new habitat patches in landscapes that have
different physicochemical conditions compared to the surrounding unmodified habitat matrix. Such a change in habitat
conditions may directly affect the distribution of other species, and improve the species diversity of the community. In this
study, the cushion plants resulted in the addition of new species to the landscape, changed the species composition,
enhanced the species diversity within the community, and altered the abundance of some species. Among the 20 species

identified at the study site, four were found exclusively in cushion patches, three in open areas, and 13 in both cushion and
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open areas, which indicated that the cushion plant T. caespitosum ( Camb.) led to the addition of four new species to the
habitat. Among the 13 species distributed in both cushion and open areas, four were present at a higher density in habitats
that contained by cushion plants. When the species density, diversity, and evenness of two habitats that were or were not
influenced by cushions were compared, species density and diversity were both found to be enhanced in habitats that were
influenced by cushions, although species evenness was reduced. This shows that in the investigated community, some plant
species were more dependent on the environment that was modified by 7. caespitosum ( Camb.). Therefore, increasing the
number of cushion patches will lead to an increase in species richness at a landscape level. This indicates that T.
caespitosum (Camb.) has the ability to improve community species richness by adding new plant species. Furthermore, T.
caespitosum ( Camb.) consolidated the survival of other plant species and reduced their risk of extinction. At a landscape
level, the habitat diversity created by T. caespitosum ( Camb.) guaranteed the maintenance of species richness and
consequently reduced the risk of species loss, and thus, showing that the cushion plant T. caespitosum ( Camb.) can

potentially maintain species diversity.
Key Words: cushion plant; Thylacospermum caespitosum ( Camb.) ; species diversity
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Fig. 1 Relationship between species richness and number
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Te: %EFP B Thylacospermum caespitosum Camb., CK; %F i control ,
CL. Y%K community level

R1 HEHEMMFER
Table 1 Plant species in study site

w4 W4 A RIS
Family Species Growth form Habitat
B A Ranunculaceae PASERRAEAE Delphinium candela var. monanthum BRI CL
+F AR} Cruciferae 21BN SE Braya rosea ZARE R CL
PAAETE Pegaceophyton scapiflorum A NN CL
3% Hedinia tibetica ZAEERA CL
LAEHETT Erysimum funiculosum EAN VN CL
TR} Leguminosae L 1 #E Astragalus mahoschanicus ZARAE R CL
A17%E Caryophyllaceae Vb H: B2 Stellaria arenaria ZARE R CL
TR} Papaveraceae A TEF Hypecoum leptocarpum AR Te
JEHER; Gentianaceae BRARIEAE Gentianella pygmaea —ARA B CL
LTS Gentianella arenaria —ARAE R CK
BHE AL Lomatogonium gamosrpalum —ARE R Te
JEIEF} Labiatae FIAERT4E Dracocephalum heterophyllum ZARE RO CK
Bl Boraginaceae INEFERIFLEE Microula tibetica var. pratensis AR BIR CK
4%} Compositae WM T Saussurea thomsonii LA CL
TAERTESG Saussurea apus SR RA CL
155 LU 4858 Aster alpinus AR WN CL
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Fi4 I (B3 B
Family Species Growth form Habitat
K G Leontopodium ochroleucum SAEE B Te
WAE Allium polyrhizum ZARHEE A Te
HAF) Liliaceae ML 5 Kobresia robusta PN VN CL
ARAF} Gramineae H (0 R Poa araratica subsp. ianthina AR R CL

CL. Pifp A 55257 BIBEYE K both habitats, community level ; Tc . M 5 Thylacospermum caespitosum Camb. ; CK ;% & X8 control area
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Table 2 Density of general species

B Density/ (#/m?)

:Epfﬁ% Gri:fi:frm %&%%*ﬁ%ﬂ&_ﬁﬁﬁ %ﬁﬂﬁtﬁ%aﬁ%)ﬁ
Without cushions With cushions
AL ARAEAE Delphinium candelabrum var. monanthum (Hand. -Mazz.) W. T. Wang ~ Z4EEBA 0.71 0.75
LLAE I SE Braya rosea (Turcz.) Bunge EZ TN VN 10.15 10.77
AL Pegacophyton scapiflorum (Hook. f. et Thoms.) Marq. et Shaw ZARA A 8.27 8.26
3% Hedinia tibetica (Thoms.) Ostent. SAR B 4.62 4.56
LQEWEIT Erysimum chamaephyton Maxim. ZAFA A 8.08 7.58
i1 ¥ Astragalus mahoschanicus Hand. —Mazz. ZAFA A 1.90 1.96
Vb He B2k Stellaria arenaria Maxim. ZAEE AR 21.65 21.04
SR IERH Gentianella pygmaea (Regel et Schmalh.) H. Smith apud S. Nilsson — AR RR 8.12 8.68
PS5 5 T Saussurea thomsonii C. B. Clarke AR R 28.25 27.40
ToRE X4 Saussurea apus Maxim. ZARERIAR 33.72 31.96
= 112855 Aster alpinus L. EZEEN VN 14.74 14.65
HMUH 5L Kobresia robusta Maxim. ZAR AR 28.91 27.99
FOFRBK Poa ianthina Keng ex H. L. Yang ZARHERA 21.32 20.33

2.1.2 HEPR M

T 3 R TG o R M P A B8 O ) Al 9 A e et a4 A 5 (S B+ ) () A P o o B A e
F B IS BRI B AR R 22 5 R R RIS YR R RE N ST R AR OB B 1
PR BE R 0.34 Fl/ m?  WEBEFP FLEZ A J5 A RETE PIAN L 0.36 Bl m®  FEAZEFN G th BLER & T HEVE D Fh o
FE(F3), YR & FEHRBEE ] Magalef T845, 1248 BUL LI b 0 R A A SER OC 2R 0 BEAl T 075 %
JEIFSE AR KD o TSR R R RS RIS R W N 1,63, B BEFh RS JS I HE IS W Rl =F
WER 2.04(3R3) , VIR RLER & TREE IR E W B P2 PR AU YA R RN A 2 A
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P, SR — LBt 5T R A Fh 2 & B R R4 5 BE 2 )R — B AFTE IE M SE 56 R X T 5 BE A 4 L ik
TN BERP R AR T RS YA RO A NBGE R 0.62 FRMKEI T 0.50( 3K 3) . MAMAIEFE T Shannon—Wiener
FRBONHEE A A A 0 B0 A AN 00 0 1 AR R R B2 W 2R 1, A SR IR R I SR R s 5 T RS A 2
FEE

R3 WHEMEMSHEHEEYM SENE

Table 3 Species diversity of community with and without cushions

£zt e T B 3 PR T S
Indexes Without cushions With cushions
YyFhEE BE Species density/ (Fl/m?) 0.34 0.36
Magalef 54X Magalef index 1.63 2.04
5] Eveness 0.62 0.50
Shannon-Wiener $§ 4% Shannon-Wiener index 2.45 2.49

2.2 BERNEO R YRR R R R

Xif T A 25 2R G0 T ARV X RV 22 1 52 i A e (A 9 R i A2 ) 56 7 9 e R AR S R 4 TR vt
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EALFEAR, FATRE R LEFEHRE I AMFTT | PR A0 2 1 5 Ay 0 P 156 HH A o BV 0 =F 8 BE 5 )
2.2.1  HOWRHEY S BEE YR R R

A3 BTl e Fh R A o A A B BT ER PR S ELAT LU T £ T /D TR RE R RO B A SR B — AR ) A 85
YR E B (RHR) (BEHUKF ) FEETE Y Fh 4= 5 BE G N8 W (LRE) (SeWKF) o DNE 25 R 2k 4 fi7R , RHR
MEE ] 1.06, LRE TE(E N 0.25, RIEA, 2 RHR=1 F, Bifh A= 55 BAT R AP S 24 RHR <1 B, R 8%
P R A 3 19 A 35 v B T A K sk IR X LA B D AR R 2 AR BF S RHR > 1, R Bl 8 Fh it
w i i A B e G R IX Sk B T 2 AR R S R L B o T VR R R B T LRE SO T g
BN FETE GBI RR B, A SR A P v 55/ B — AR IR A e R B R B 23 5 R UK S
YiFpEw BRI, 24 LRE=0 i, B AT RARTE TR0 5N AR RN | 2 A AE 38T v () A A b 2
2% LRE JK  WIBEE LRE W38N, 32 BIAT 58 22 0 Py R A s 9k 38 b 0 50t 3o I 3R B% , ARG v LRE 2 0,25,
FWA BRI AN A0 A m A SR AEAE B K IR RN B AR YR Tk 5 A B s A ER R TR 2K
e o o) 4 A AE P R A B o (FBE DR ) BATE SR 4 8 T REVE R

x4 BRHENFHEDTSEENZWENER

Table 4 Potential impact of Thylacospermum caespitosum on species diversity of community

$8#5 Indexes 243 Formula

AT A BBl 42 & B Relative habitat richness( RHR) RHR = (Sy¢+ S )/ (Sex+ Ser)
BEE YR E B R INALY Landscape richness enhancment( LRE) LRE= S;./(Sex+ Se)

{2 5 ¥ 77 Habitat rescue potential (HRP) HRP= Sy¢ o1/ Ser
BEE YR E B E4E R ) Landscape insurance potential (LIP) LIP= Se/( Se+ Spet Sex)

2.2.2  HORMDI AR YRR R B T

QN SR A RE RIS AV M RN A0 2 5 B IR A= T8 RERE R HE I B 0 = T BE LS T 25, sl R A
FrEa s E & BRI, TR, 5IASRIR HRP—RRAPI R A I PR AR o5 7 ) (BRI ) Al LIP—4
AAEYIXS FEvE Y ih = 5 B HERFIE ) (WK o &35, HRP 09 0.23,LIP 7 0.65 (% 4) . MRAEA, 4
HRP =0 I, BEA A= 558 — R /e S i b HAT 5008 04 22 2 | S WA e ) Jo] R BB A9 42 o 8 T e DS 45
TR MR AE R SR AR R A 22, B Pp R 14 H B S e R 2R i A A 21 1 [ A VR T A
T AT LIRS, FEAL AL A S WK SR, JE M QT T AR A —RE RO LE A7 3R, I, 5P 5t
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B2 BERR T AR S SR X AR R — O T RO HAAR Y A AR A T, SRR
TR DTG e v B0 = 6 o5 — O QL2 Wi T v o B W0 R B SR S T R R B 2 R
P2 ARSI TR R A B X — S5 R G R BB RS R AR X TR T
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