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Abstract

Sipa sareptana var. krylovii alliance is one of the typical steppes endemic to Central Asia. The eastern border of
its distribution is adjacent to the meadow steppes on the Hulunbeir Plateau, the western border extends to the de-
sert steppes on the Ulanqabu Plateau and Tianshan Mountains, and the southern border lies among the warm tem-
perate steppes on the Loess Plateau. The distribution of this alliance also spreads into the alpine steppes on the
eastern margin of the Qinghai-Xizang Plateau. The broad its distribution suggests that S. sareptana var. krylovii
alliance has wide ecological adaptability. In this study, we described and analyzed the eco-geographical distribu-
tion, community characteristics and classification of S. sareptana var. krylovii alliance based on data from 117
plots. The results showed that there are 336 seed plants belonging to 36 families and 131 genera in these plots.
The families with more than 15 species are Gramineae, Compositae, Leguminosae, Rosaceae, Chenopodiaceae
and Liliaceae. Among all species in these plots, 91.67% are rare species with occurrence frequency smaller than
20%. Besides S. sareptana var. krylovii, the most common species in this alliance include Cleistogenes squarrosa,
Heteropappus altaicus, Agropyron cristatum, Koeleria cristata, Potentilla bifurca, Salsola collina, Allium tenuis-
simum and Leymus chinensis. In addition, hemicryptophytes are the most common life form within the surveyed
plots, accounting for 66.37% of all species. Xerophytes are the most common water ecological type, accounting
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for 61.19% of all species. East Palearctic element was the major floristic geographical element, accounting for
33.33% of all species. Based on the China Vegetation Classification System, S. sareptana var. krylovii alliance

could be classified into 6 association groups and further into 45 associations.
Key words Stipa sareptana var. krylovii; life form; floristic geographical element; community classification
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PO AR 5 (1Y 52 (R4, Sipa sareptana var.
krylovii)#f 2 & T SL R BL iR 43 A v O 78 il iy 2
FRHX S E R E L S, P E B
FERFAS DUR R SR PG B bRl sy i A 2 s it
X POAeErFRER ARG — A FER
B, MASKREFHADMXES, LR2BFEANR
T LX) P 20 A A8 e B X R STE B X 1Ly,
HEAH RS REREE &0, MES ML
b, RIS IR R R AL A
(P EMERER RS, 1980; HERELEN ST
H g & %520\, 1985; JAIX IR, 1987, 1 K%,
1997; H-FE, 2001).

EFEMTEALE S, 2 HEAERAENERE (N
S Y EREZ RS, 1998), FEPHNZE S 7
Jev v, TEL CHN Hig. HEAEaa o
Hi, FRKAEHFHRA40-4 510 mA I FTHFR B . “PIHMb
BER AR b (b R B b E AR ) E R 0 2y,
2004) . TEJEASHRAE L, PALEF 5 8E (S
sareptana) fl1%1 57 (S, capillata)tl Hzifr, Kk —ut

RLVEALE S BESERUEEEE SRS RIEX A)(Gudkova et al., 2017)

T 5 50K AR R 5 A 25 1) 728 P O b (0 AR
FFMKAE, 1982; Wu et al., 2006), {H&FH L KM
2 5O HAE N B 5L 19 A (Lomonosova,  1990;
Gudkova, 2012; Nobis & Gudkova, 2016). =& &
FEEHEKE . M AR BN M-S
T, LA AR 5 1Y) 22 B0 B 2 (Gudkova et @l
2017; K1) PUALE = 55X A0 PdbE 47
T A — B BFF, 500, s 5¥sEs 5
(DX PR 5 8 IR A v azs Al T ' T ROk S,
HraBE A KI£0.25 mmff B LEHLRS; £1F 5
Hramer P X BERESE AN . R AT
HEE.

1 WHRAE

11 RAEFRE

B AMA A F 2010201744 K Z1E G b4 0 3
R AR X R I, AR TURS R Bk
AR A E R, S R VA S A
B, PLRAREE L. RIZFEEX .

Tablel Main differences in the characteristics of Stipa sareptana var. krylovii, S capillata and S. sareptana (Gudkova et al., 2017)

TEASHFAE Charaters £ S capillata

PEIL4ES S krylovii

B S sareptana

ZFFRE Length of culm (cm) 30-130 20-60

M98 )% The leaf blade width (mm) 0.5-1.3 0.3-0.6

s Lt 6T B R
Abaxial surface of vegetative leaves ~ Glabrous or scabrous

Efas Waptsidi

Adaxial surface of vegetative leaves

H0.2-0.5 mmi{E&

e, MR
Glabrous or rarely somewhat scabrous

$0.05-0.1 mmi¥E&
With hair 0.2-0.5 mm long With hair 0.05-0.1 mm long

30-80
0.4-0.7

HHRE, FIMA0.25 mmA AR

Scabrous due to 0.25 mm long spinules

F0.1 mmfE, BHEEEK
With hair 0.1 mm long, admixture of longer hairs
near the margins

IR K (0.6) 1-1.5(2.5) 0.1-0.3 0.2-1.0

Ligules of vegetative leaves (mm)

T2, Length of the awn (cm) 10-18 (8) 12-16 (20) 10-15

M4 Length of column (cm) 3-5(7.5) (1.8)2.5-3.5 (4) 2.5-5

4MFK Length of anthecium (mm)  9-14 (8.5)9-12 9-11

FAK Length of callus (mm) 3.0-4.5 (2.2)2.4-3.5 (4.5) 2-3

AN T B R O E AAE BB
Coronula of hairs at the top of lemma Absent Present Present rarely reduced

55 W7 Xt BB B /N B KA

Figures in the brackets were the minimum or maximum values of corresponding indices.
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Hil. S4iF. WReEE. g, THEn. Bk
FKA, FEPEE. PSS, K, WT R
TR, BRI E S R, B RAGTEa 55 E
B R AL, B 5 ST H TSR S AR
&, AR E RS C AR AT R & . X
VA A AR PR RER E IR, REAR A IR = A
BHT%E,

12 HIRLIBR S

PEALER S8 R L BT B YRR 1 A FR R
DA (R Y (b ERN R E ) S g R
22, 2004) AT R E, PIFpAERL, KRR
BUFINDX 5 b B %50 IR 58 228 AH 0% STk (BT AE B
iR N4z, 1980; R EJE, 2008; BX—2,2012). Ff
Hhy P P A (V) T S R T3-S AN RE T IR
W PR EE R A e, TR AR
W R AE R R ) BT PR G L,
BV RR OGS 5 B RO R R R AR G A, SR A A
“IV = (RN 5 B+ X e BE AR AR & )/37, #EAE
WIESRRIIFE T, KAV = (X 55 -+
X2 B Ja DR BRI LA BRI A 2 A
M35 40 B N RRE (5 R 245, 2014).

N3 TE B I 1) SR R AR, F 2 Worldelim
(http://www.worldclim.org/version2) $i& it [£] 30" 7 #%
R A ERAY) S5 R E 5 5 (1970-20004F), H2HK
VAL 25 1 E (Fick & Hijmans, 2017). A SCEEE6A
WS AR TR AT SR IR WUV 2 AT AR A HRAE, 22
FERKE. BAFRKE. BRFEHRKE. 71
SR A PHRIRMRER S E.

2 R

21 FEALESF R RS SIMEHHE

PHALBF A R A T ] 2 B AT AE RS DR e i
HHG S bR SR e v SR B o SR AR L A S Y
JE 3 AG X o T3 b, 2 SR X R, dnir bt
iy YRR AR, SRR X A R A, s =
g lay B EE; DLEGRE X i, QnflaEE
Kiliy Brfrgl, B/RER & ILEE, WH M. £
T LS R R SRR IR B X, T R 12
X, A0,

R G4 R E PGARE S R R AR AFIE 1089

RIE TR LI ) Seit, TadbsFRER
R B MM+ ] AR ek
A b A X PR N1 653.23 m, i
K153 467.00 m, FMEFEE STEERF L, &
IR IZ 549 m, J3 A6 75 P 5 AR LR IR EUR
RATE. FYEREKEHN27456 mm, H/MEN
64.00 mm, B KfHSE525.00 mm; P35 5 HE 2K
§172.80 mm, #¢75298.00 mm, #¢f44.00 mm;
KA ZE P K 21036 mm, #21£2.00 mm, &
65.00 mm. P N0.43 C, BAFE TSR
622 C, FmFE TR IE6.93 C; wmIEZETHR
1#16.03 C, H£6.05 C, #2098 C; wAZF
PR E-16.44 °C, Fm-5.58 C, #&1%-30.20 C.
22 FALEFERMBIEHHE
221 BEHEREMYHE

VAL BT SFBE R RE VS T 8 1 N 34.07 em, #i¢
fRATIE10.17 cm, ¢ lIK65.67 em; BEVE T 18 55 B
38.39%, I /N7.40%, i K98.23%; Bk T34
11161 gom?, £1%22.76 grm >, H5353.13 g'm %
FOEEA13.62 8 m?, &3 R om? K27
Fh-m 2.

222 HFhLE R

P ARET 25 BE R TE 117/ 2R Hh o 30 3% 21
TREYI336H, A AL ERFIED 120, GFEE
E J& (Adtragalus) - # %L JE (Carex) « M ¥ )&
(Oxytropis). Z57 J& (Seriphidium). & ZJ&(Iris).
JE(Allium). 45 J& (Bupleurum). )& (Artemisia) fll
IRHERIEY . S1070F L LR RAENS3
. FRIG RN ERHA2M) . BHARIQIR . 2R
(9% HEFA6FN) . FERA3F). ATEN12
i BIER2FFI-HZ AR 10F) . &5 ML R
(1) J& 4 Z5li 32 )& (Potentilla, 15F1). 415 J8(Sipa, 14
By, R4 BB, ZB2F). BE
JE2F) . ZERAOF) . SREEGF). BEJE
(Scorzonera, 7F) 541 J& (6F4) . s A JE (Androsace,
6 ). 4% JLJ& (Caragana, 5F). kit @
(Gypsophila, 5#f). F 2 KJ&E (Poa, 5#). /)&
(Chenopodium, 5F). 75 2% )&(Dracocephalum, 5Ft)
F AL #% B J& (Achnatherum, 5517,

FEAEFE R FEANFER 2 MR IR
T FERIAESR I E 7 3R K &, 2001) 0 F I8 H B
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DB DRI 59 0 < T < 20%; 20% < 11
< 40%; 40% < I < 60%; 60% < IV < 80%;
80% <V < 100% (E1). VZAEY R AT Z—
b, AFEFE100% . TVADFA HERS + 5 (Cleistogenes
squarrosa) F Fi /R 22 4 4 1 (Heteropappus  altaicus),
TFAEE 3 Tl J 64.11%162.39%, AT I £ A6 Fh ok
WAL BB R . TIZRAE ¥ A 6 Fl, UK # (Agropyron
cristatum) . 7& 5 (Koeleria cristata). — & FE K
(Potentilla bifurca). %% &% (Salsola collina). 43k
(Allium tenuissimum) Fl = ¥ (Leymus chinensis), {7
TEFE 43 9 /2 58.11% 46.15% 42.73%+ 41.88%-
41.03%71141.03%, & #EVE T [ E 1AL ok el
fEAEM . NFMEPA 18F, B4 E (Artemisa fri-
gida). ZE & (Artemisia pubescens). #FdE(Allium
bidentatum). %R K jig{£(Convolvulus ammannii). ~f°
Hi(Carex duriuscula)Zs B if s WA T2 ) 5
Z, HEYIRE91.67%, 2 NTETE R A LA R
i Tl o
223 HRBIRKDGPETER

POACE A R AR (R E R 1A
EM RGN AR ER), —FAFR, ZHEAIR
KA, ZFEMEREL, ZHEEMNEREL, BREA.
FEAR . CPEARFFEAR —JL24%, LLEBH WA SR
B34 )l,(Caragana stenophylla). A bk (Kochia
prostrata). J&J5 3% (Ptilotricum canescens). 1 &
(Thymus mongolicus). /MNH#: 3 )L (Caragana

350 319

300

250 |

200

YFPEL Species number
&
3

100 |
50 20
6 2 1
0 [ |
1 I I 1\ A"
TEAFERE 45 4% Presence class

Bl VARSI R AR SR . 0 <1 < 20%;
20% < II < 40%; 40% < I < 60%; 60% < IV < 80%;
80% <V < 100%.

Fig. 1 The frequency distribution of species with different
presence class in Sipa sareptana var. krylovii alliance. 0 <1 <
20%; 20% < II < 40%; 40% < III < 60%; 60% < IV <
80%; 80% <V < 100%.
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microphylla)% . 2244 WA R 1 B A5 & 14l
V), ZHRARREAEZEE. HEE. SER.
SeifjE. BIEERZ, A ENERE B E-E
W% . —FEAEMYERE S 5HE17.86%, LAEER
MARABR—FAREARRZ, WA EER. fIE
(Chenopodium aristatum). 4% =k - 22 (Chenopodium
acuminatum) . J& & & (Artemisia scoparia) « %2
(Chenopodium album). #&\(Lappula myosotis). i
J& . (Eragrostis pilosa)%5

TRV MK o AR BRI 3 62K (E3) . 1
R R A TR BE ¥ (Carex lasiocarpa), 4K
TR 78 R B R A, n] A8 LT 2 X

250

192

[\

[=3

(=)
T

—_

W

(=]
T

100
60
45
15 11 13
0 1 — 1
AH PH PRG PBG SS S
H 3G R Life form

HiFh%L Species number

W
(=]
T

B2 VAL RPN AERTOE . AH, —FAETAEY),
PBG, ZEAMAERE, PH, ZHEAEKE; PRG LHELMR
RS, WEARMY; SS, FREARMY.

Fig. 2 Frequency distribution of species with different life
forms in Sipa sareptana var. krylovii alliance. AH, annual herbs;
PBG, perennial bunch grasses; PH, perennial herbs; PRG, per-
ennial thizome grasses; S, shrubs; SS, semi-shrubs.
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132
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[\

(=]
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58
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YyFhEL Species number
o
3

w
(=]
T

15
1 | |
0
HP MP XM MX X SX
7K 53 HE 25257 Water ecological type

B3 puALE SR AR K S AR . HP, SRR,
MP, AERY), MX, hRAERMY; SX, BEAEMY; TX, 7
AR, XM, R

Fig. 3 Frequency distribution of species belonging to different
water ecological types in Sipa sareptana var. krylovii alliance.
HP, hygrophyte; MP, mesophytes; MX, meso-xerophytes; SX,
super-xerophytes; TX, typical xerophytes; XM, xero-mesophytes.

©U 00000 Chinese Journal of Plant Ecology



AR — LA 12900, 1538.50%, FT4kZEKI
SR AR R AR AR Y) . R A LB RO, 205
Bl A761.19%, HLA SRR L T BAEEY), S
X B F A YR 2 IR PR AL ST P BE R,
Hodr LB AE (Allium polyrhizum). S B8R T4 57 (Sipa
caucasica subsp. desertorum). [ 5% JL(Caragana
leucophloea). #4754 JL(Caragana pygmaea). X{FH
J# ¥ (Ephedra distachya). fi% 3 & IR Bl & (Oxytropis
tragacanthoides). A4 (Ajania fruticulosa)&E 45
i Mo
224 PFMXARMIBR S

VAL S5 HE R YA R X R P 40 AT AR
SPR10E(E4) . Ry %, R
33.33%. LI AR FLIR, 5 18.15%, ZRALELIY
T ACAR AN LM o AE R T A L.
23 FILEFERS L

MR R R 255 (2014) H 1A B 40 28 T U AT &R
gt FHYIREVE 4 SR G786t S50 B AT 20 SR
4 o AR AT Y2 R 5 B 1174 P AR %
THERFEHL 73 N6 BEAL R A, 45 HE AR
(#2).

PEALE . Z2HEAENERESISEREAA: %

120 112
ig 90 |
a
3 61
g 60 1y
W
ﬁ 26 26 25
30
R 12 14
3
. [] [12.0

F ¥ Qg:?\?’ QP& &"Q&& &
<
X R i F Y 43 Floristic geographic element

B4 FHILE S RYFIX RHBELE AR . CA-MA, HTE-
WA s BA, AR EPA, AREIEHE; HA,
ARy, MA, s, PA, &AL 4> PanT,
ARG Te, diAigdbikmisr; TP, s i 4 A,
WS, S oA

Fig. 4 Frequency distribution of species belonging to different
floristic geographic elements in Sipa sareptana var. krylovii
alliance. CA-MA, central Asia-middle Asia element; EA, east
Asia element; EPA, east Palearctic element; HA, Holarctic ele-
ment; MA, middle Asia element; PA, Palearctic element; PanT,
pan temperate element; Te, Tethys element; TP, Qinghai-Xizang
Plateau element; WS, world spread element.

R G4 [ PGAEE S SRR R AR AFIE 1091

T S0 035 R, 14N FE R Ph b4 3
it e R RO L R BT R PO Y
0 DX J5 ) P A R R A AR, BRI 2R A
TE H ] 1) 40 A7 5 FE A B ABOR, AN 523 R B R R
TN BT EURRAE, S8R IR 75 SRR AL
P BRI TE BRI AR T B MR B T
Iz 53 A . AEAR IR A ST, padesr =5 ar
555 B A R A BRI, soymdbet
FRERGHAE SRR Z M P KA, Fan, 7
JCE PR BT B AE T g4 SR LA 5 5
Je R A2 AR T B3N FERE, /A 7E SEAS 1 AR 4 1
b, RimT R R VEAE - RE TS
MIEREE 040, PAbE PR P B ME H R A
(AR IE LU Ll AT 24T, s JE I, 2 ) SR A S P
BB T P 2R A, P AL SR ER A S AT
A SRR B 4 AT

VG 0T S+ UK R AN 32 00 A7 7E V04 1 225 5
b, BRI EB iR 2, anrbdE. S
. WHEHF . A 4% (Sipa tianschanica var.
Kemenzii), VWAZELE;, Foh, BER T HIRBILIRR
YA SRR, A, B, REBR
SPEE L EE (Carex sp.)s KNI E . B BB, —
M5 sk B TSRO L BEIR A AR G, 7 BRI R
Pt . A ATEFTERIR SR B IR R, WLTRIR
B, Higm s, WEHHEREA MR R R
JEARA ISR B ERIEA AL, E3F R (Festuca)
Wik SRR A AL, PR S L RS R
AR P+ 2250 B A AE B aa i I BB AR R B A
e

PEALE . AR RIS AH: 7
O+ FERE R LU SR (1) P 0T 5 B i 2R A,
AT X B AR, F B AAERAS DURMLIX, fEZ K
FREATRAC A N RR o0A0, BEVE TR AR SRR
I, FE Mg E. 54, TAEE R (Carex aridula).
WL, AEHEEL (Carex montis-everestii )l ~f &t A]
JRRFEVE BT S5 M BAH B B A A A

VEAbE S 2R PEAbE S+
BEERERBFMEANSZ D228, Ak, Skl
&, Bt A A IR A B BRER
SEREVE IR AR B AR, 1K HE TR I H35 35
AT HESEERMUE I, B HEO2HE
YA T BRI Bk D £ o PE BT B AR R
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F2 ViILHFHABASE
Table2 The classification of Sipa sareptana var. krylovii steppe

TEMH AL Association group  FEMFEI Association

Feithsw 5 Plot number

FadbEror . WA RE 5 FidLsl 3 +UK & S sareptana var. krylovii + Agropyron cristatum
S sareptana var. krylovii, bunch-

grasses or bunch sedges FEAL4T S +RERS T8 S sareptana var. krylovii + Cleistogenes squarrosa

FadLs F+EAEESF S sareptana var. krylovii + S breviflora
Pilb4t3F+34% S sareptana var. krylovii + Koeleria cristata
PadbstF+E 123 S sareptana var. krylovii + Festuca valesiaca
Fidbsl 3 +# 84S sareptana var. krylovii + S sareptana

PUdbEr P+ S sareptana var. krylovii + Festuca sp.
PUdbArSF+7b P EL S sareptana var. krylovii + Agropyron mongolicum
PidbEl P+ K LK S sareptana var. krylovii + Poa sinoglauca
PaIbE F+HE R #OK S sareptana var. krylovii + Poa sphondylodes
FaAbERSF+ETEETF S sareptana var. krylovii + S purpurea
Fidbsl 3+ K4S S sareptanavar. krylovii + S grandis
Fidbsl 3+ 5 S sareptana var. krylovii + Kobresia sp.

Pudbstsr . RZERE e Pidb4t 3+ 5 S sareptana var. krylovii + Leymus chinensis
S sareptana var. krylovii rhizoma-
tous grasses or sedges PadbsrF+T/E2 S sareptana var. krylovii + Carex aridula

PUdbAr P+ S sareptana var. krylovii + Leymus secalinus

PUdb4r S+ 5L S sareptana var. krylovii + Carex duriuscula

FadLsrF+45 225 S sareptana var. krylovii + Carex montis-everestii
i | N/ S X PEdbsSF+R B H S sareptana var. krylovii + Artemisia pubescens
S sareptana var. krylowi, forbs PaAbsSF+HE BB S sareptana var. krylovii + Potentilla acaulis
Fidbsl 3 +R K lEfE S sareptana var. krylovii+ Convolvulus ammannii
PUdb&r S +i8dE S sareptana var. krylovii + Allium polyrhizum
PilbstSF+E S sareptana var. krylovii + Oxytropis sp.
PidbslF+ibdE S sareptana var. krylovii + Allium bidentatum
PUALE S +487 S sareptana var. krylovii + Seriphidium sp.
PEAbESF+IEEME S S sareptana var. krylovii + Oxytropis caerulea
PUdbEr P+ & S sareptana var. krylovii + Artemisia rutifolia
PUdbAr 3P+ 3 B S sareptana var. krylovii+ Cymbaria dahurica
PUAbAT S +RRTE Sk S sareptana var. krylovii + Serratula centauroides
FadbsrF+1b4eH S sareptana var. krylovii + Bupleurum chinense
PEAbATSF+ERE# S sareptana var. krylovii + Ephedra sinica
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