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Abstract; The main objective of this study was to address questions with regard to how the soil seed banks and vegetation
change along a habitat gradient. In this article, we chose the Thermopsis lanceolata community in degraded alpine arid
grasslands as our research subject and determined the relationship between the alpine arid grassland soil seed bank and
above-ground vegetation in the Qilian Mountains using field investigation and laboratory analysis. Fifteen species were

present in the above-ground vegetation and 18 species were present in the soil seed bank. Dominant above-ground vegetation

EEWA : HRKAHRBARETH (91125014)
W5 B #:2016-04- 10; P 4% H Rl B 3 :2017-03-02
# W IRAER Corresponding author.E-mail ; zhaocz@ nwnu.edu.cn

http ://www.ecologica.cn



4620 JAE = 37 &

species included edible grasses such as Stipa krylovii, Aneurolepidium dasystachys and Agropyron cristatum, and non-edible
grasses such as Thermopsis Lanceolata and Heteropappus altaicus; however, no other species was observed to exhibit any
distinct dominance. Moreover, the degree of similarity between the above-ground vegetation and the soil seed bank was
distinctive. The Sorenson similarity index was low between the above-ground vegetation and the soil seed bank along the
vegetation gradient. The Sorenson similarity index between the soil seed bank and observed vegetation functional groups
exhibited varying characteristics. The number of edible grasses was greater than that of non-edible grasses in the soil seed
bank (except V gradient). The number of species of vegetation was also greater than that of non-edible grasses (except IIT
gradient). The number of species in the soil seed bank was not lower than that of the above-ground vegetation' species.
S. krylovii and A. dasystachys were founded in the above-ground vegetation but not in the soil seed bank; whereas Poa
annua , Chenopodium glaucum, Allium polyrhizum, Rumex patientia, Lepidium apetalum, and Gentiana macrophylla were
found in the soil seed bank but not in the vegetation. The proportion of biomass attributable t6'gramineous plants was low for
edible grasses, whereas the biomass of poisonous weeds was significantly greater in the vegetation gradient than in the soil
seed bank. The plant population biomass had no unanimous relation with seed amount. Edible grass and non-edible grass
were significantly negatively correlated (r=-0.940,P=0.018) along the vegetation gradient, but changes in the soil seed
bank density were not correlated. The relationship between the biomass of edible grass and the'soil seed bank density was
uncorrelated. The biomass of non-edible grass and the soil seed bank density. were significantly correlated along the
vegetation gradient (r=0.902, P =0.036). Our research indicated that the seed bank could retain and restore several
species in the process of grassland degradation, and these species could be valuable for vegetation succession and grassland

restoration.
Key Words: arid grasslands; Thermopsis lanceolata; patch distribution; vegetation ;similarity of community

B JFOR AL R TEAN G B NS 2l SRR B U o 1) 7 s BT i 1 B, RIS (R AR S RS
A= SRS TR IR A  EAEOR  ARE LLAE 3 = JE T R R H AR B R BT Y
IBAE G i POV R REAE Y FRALR 00 RORABHE Y w4 78 R m W B, AR 7 0 R [, V5 22 sty M A pl e
TP A RAIR 41 | [RIIN , BE 2% SAe ) AR KOS RE:  TE ORd LATE 2% RO P 3o A SEBRCIR AR D R 7

BB g AR TR R Y B N S5 A A SRR B R A R 2 AR AR REAREY) R ORT SRS ik
ARE,REERAESM ) TG REA R BT, A8 3% L db 3 T 558 5 3L Bl &t 5 46
( Thermopsis lanceolate) AT FIA T E A K W54, Wi L R+ 5 J5 & SR IR Btk BOEFh 47
AR R E S R I T E I, PR A R AR K O S e 2 AR R A R
A, T HRRE A AN [ T e 5 A R T PR S 5t R v AN T R ARV 3 1o T A A A AL
TR BT AL

FIEFNFTE (The soil seed bank ) 45 He—45 € I 8], A7 7E T -3 01 A N 7Y 4 J2 vh i BAT A= 15 1 i il
FREC B EREEE BN R, EBEERBEE'  C I E A 00 R (5 5 8RB i 5 Rk
2R BB HL ARV Z R AR S R S RGOS MR RS T A R A AR, R
HHERR T RERRRAE T S TS SR G R T R S R 20 Ay TR R A AR R AT
KRS, Mi4h A+ HERh T 5 4 1A AR T R R AL AR T e R g 2 O T 4 TR 3R 6 b B+
SERT 255 b AR ) S2 A e B AR AR AR SCLAAR I 1 g 2 1 52 5 B e et v i R A B i S IS X 4R
3 3k B AR e ) R 2 R, S BT T BT B AR ) RV R PR AN AR REAE YOG AR LA S A |
A=Wy i 1) AR AR, #8708 AR VR AE R JEUR e A v 3R 7 R 5 b AR Y AR A LA | DA A A G i B
B AR A AR B, MRS RN S P e SR A 2 Al

http ; //www.ecologica.cn



14 1 SRR A ST R R BT T B AR R v L R T S A R SC R 4621

1 HAREWREARFGE

1.1 ARSI HESL

A3 1Ly e FE R R JELANE PR I VG b P ol e DX A S AR i 555 X, V) PG R R 5 R v DR A Y, AR
Bl PSRN b B A AR AR, AR 5T XA T A0S L b3k R R B 2 30 S, i P AR A O (37°28'—38°02'N
101°06'—102°13'E) , ¥4k 2610—2750 m , PR 1—2°C , SRS H BR300 12—15°C Fil-13—
-11°C, =0°C AFEFUE A 2450— 2600°C , FHIFEKE N 350 mm 47, H EZERTE 6—9 H  FHHREEN
1500—1800 mm , MIXHRE 65% , 4EF-3 H BEAFHGAF] 2200—2800 h, X ICFR I 80 d 247, +- 3 ALl s BE
5 A TR A b MR B A L e ) B S B M R OR AL, B R ZREF 3P (S, Erylovii)y + i B VK B
(A. cristatum) -FHHRL, TARPOF M 4 A FRIWIR,7 A BASEAARK R, 10 H b aITE bA #l 3 , Al
WHE 7 A H . ZAFIE R TR, R R B LA B i B A R A S A R BEHCR SO, R B AN M LB 2 4
FFAER RS IIREINGS
1.2 Wik
1.2.1 EpAhAA SR %0

Thompson H1 Grime W A1 PEVA Ry S 87 1 Rh T AR A SR T 5 M A BN FERAERZT
243 [) s B[] AN T F000 A9 0 AR Bk 4 A R D TR A L 7 8 L SR AR I R — R TR AR T
FERYBIFST , LU 68T IR TR R FIEAT 5.6 A&, M AhF IR B IE ), R R i A 5 + 8
Fh 7 Y BURELE 2013 4F 8 A A T AR IS AR F K B A e e eh A KR | ERF 9 XV g A T 1] 1 B
HFAT-AH A 35 A T 22 S0 A ML AR AR A VR S A X2, T SO0.mx50 m (PR AT FEHE  FEHBIZ B 10 NER , B
ZIAIIRE 5 m, A REHL TS BN A 2RI 51 70 5 9 S 0.5 mx0.5 m REJT HEAT IR A 5 I 43 Fhic SAR Ik 14 25 B
B USRI B SR S NP Sh R T A LT G FOAEII IS SR AR AR W i s PR RN RS PR P AR 35
mm B FEHLAL B SR T PEARE IR IE 15 emy B 10 W, B T AR IR L RE IR & 8 48 S — A - e 7 AR
i, JEECAE 90 £, 4 [l SE6 % 43

TEEN B, R0 HRERUGEFLAEN 3 mm F10.25 mm 2 1Y 30075 22 ARG 751 | BAR B ) ) AT Uk
4, X BBTE 0.25 mm G o B AR S Al 25 Bk - 55 T B KT 5 A BRI LR S e T (4% 10 £%) AT
Tl 5Bk, 3208800 Pkt Rk 7 F TTC > B Bh A5 Rb 122 3% Sl s . Hok, Bl R R4
Xof I 1 3 1) B (90 9y )43 TR 90 N2 ZEAE I, 24 2—3 om JE 75 55 VA B 8 IR 25 N 3% 32 PG AT 2 285
5, TR BTSSR Gy, (i EIE ORI . AR I AR K — B RS R LT SRR S
Bt PR IL LB . RS N S SR O R B R e A AR, R 0 R IR 60 d ., SR K B E
I EA A TS I A YRI5 40 W kA ) [l b 2R 20 R, B RAE 65C & FHET 24 h FRE
JE G TR Y AR
1.2.2 B dshbss o3ty

DIfe =6 LERETE T DI REAR U BT A 0 I SE & M D RERE A LA S — AR G — A B R0 A= 2 R 7
(R sl s AN AT P B i A A A IX SRR R P R e 3 ) B T AL Y K
043 T IR RN R 2 AN T RBIER AL, Fe BT B4R 14 40 36 BES A FE T R IA 2R 5 M4
BOBALEEEE . T (1%—10%) . 1 (11%—20%) I (219%—30%) IV (31%—40%) .V (>40%) .

FRAE SIS , TS R R LS AR

PEHABE = CRHX 8 B +AH X 26 2+ AH D = ) /3

b b A B T REAE U BB (A DR RE TR R A LA 2 A, 3D D) BE R I DL B A T R e v
AN B 2 B 2 R, b L A Wy A e 5 b X BAR AR 5 B D oK B B

3R S M AR AR Sorensen (similarity coefficient ) R R 80 A,

http ; //www.ecologica.cn



4622 A E = 37 &
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