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Abstract: We used the direct germination method to examine the difference in the soil seed bank between an enclosed and
a degraded alpine meadow in the eastern Tibetan Plateau. The main results and conclusions were: (1) A total of 10161
seedlings germinated in the two sites, belonging to 46 species and 23 families. The proportion of perennials was higher in
the enclosed site than in the degraded site, but the proportion of grasses and monocotyledons was not different between the
two sites. (2) The mean seed density in the degraded site ( (6105 +1530) viable seeds m ~>) was significantly higher than
in the enclosed site ( (3883 £798) m ) , but there was no difference in species richness between the two sites. The larger
seed bank in the degraded area indicates that restoration of this habitat is not seed limited, and the soil seed bank has the
potential to be a source for restoration. (3) Species richness and seed density decreased significantly with depth. (4) We
used S rensen’s coefficient to evaluate the relationship between the presence of species in the germinable seed bank and the
aboveground vegetation. This relationship was weak, though stronger for the enclosed site (45.3% ) than for the degraded
site (40.4% ). However, the similarity of seed bank between the two sites was high (84.6% ), indicating that while
grazing pressure has a dramatic effect on vegetation, the impact of these changes is buffered by the soil seed bank. (5) The
Shannon-Wiener index in the enclosed site was significantly greater than in the degraded site, both for the seed bank and for
the aboveground vegetation. Thus, overgrazing reduces both the species diversity of aboveground vegetation and the diversity

of the seed bank. Management by enclosing pastures could maintain the species diversity of both the seed bank and the
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aboveground vegetation.

Key Words: soil seed bank; aboveground vegetation; enclosed; degraded; Tibet Plateau
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AT §TEVHE LT LA R - 335 F0R A DX PR 20 B F 25 B W Fh R R QT 2B 4k, DL TE
M H A AT AR S IR R R DA B AR A D anfe AR Ak 7 IRk X R T R AR
7 A b A SR SR B ST R
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PR AL T H R R AR H A Bl B KRR E I (N35°58”, E101°53") 5 #4k 3500m Z-45 5 4R
BRI 1.2 C,AFHSEN 1T AR -10 CTRI7 A4 11.7 C;FEREKEZN 620mm, J& = FENRIE X ; 4F
H B %% 2580h ; A+ 38R Wi L B ) + 5 DAYS BERL & 5 & ( Kobresia ) FIARAFL 5 )& ( Festuca ) , B
BRJE (Poa) , 39 IR 5B (Agrostis) 1) —LeFh F 35 RL X E 5 )8 (Saussurea) FH TR, A XL B RAHRELR
(Anemone ) TR TP L EIAE B ISRL, AR LIHA AR B . AR X R A AUK BURFE R & , 3 B J& T 3t
IR 2R, B R LA M RF R EEMAED RGN E BT 317 (N34°557, E102°53") ; i 4K
2900m ; S-SR 2. 0 C 5 EB/K BN 550mm, HEFRHE MM 1999 4 10 A F i RBEREHF , H 554,
AT DB AR 5 E 90% ~100% o PR 4% & 5 (Kobresia humilis) \ 5415 ( Stipa aliena) B8
B (Elymus dahuricus) . JBAAEHE TR E A S HE N EHC S0 HEGOR L, 53 & H AR
25 1000m , {EE B = 60% ~90% , HEEFh JRE 52 52 5€ ( Potentilla anserine) \Z-Hij ( Plantago asihica) %,
B#H R (Poa pratensis) ,
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PP A FO R P Y 2 o F R BEHLER 10 N TEBUR 4 m* (2m x 2m) [9-FE b, 76 FRF 3 P9 FFER 10 4>
TR 0.4 m® (0. 4m x Im) f/NEEDT . BRURE B ED 2 7E 2005 4F 4 A K H 3R 785 & A, BURESR I T8 A Bk
B BRERERERN 3. 6em B4, RERNBHR 4 3 )2, #1KZ (0 ~2em) (FHEJE(2 ~Tem) |
53 2(7 ~12em) . FEFAN/METNA 3 D HEEMS(BE-HER) , B TIEHEER S 10 M HEEIF, 5
AR RIS 5 300 MRS, B 600 AMRES . BV A BRE AN 1. 02m  BURE IR RN
0.151m’,

1.3 B
R - REE B BRI R FEOE T SR AR T (SR FLE AR 0. 2 mm) ¥ + 4¢P B UETE Y AR

http ://www. ecologica. cn



3660 B ¥ R 29 &

ARERYIER . SR AR EIET R R E (ER 30em) , L AEEEEA N 1. S5em , fERZRHA & E
Sem FTFPF BRI, BAVDTE 140°C Y THAERA N L0t 24h FIALIE . FERBCE T A LS, 19 EA
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1.5.1 3RJf Serensen’s coefficient F§%¢ "> 1148 +4eff 7 5 i b AE L AOAR DI

CC=2c/ (sl +s2)

A H, CC J2& Sorensen FEEHIE ;¢ FEH PR S HIFF FEHE BN FEE ;51 12 435024 b
FEGA R R B PR ELE -
1.5.2 F{ Shannon-Wiener ZFEMEFEEUA R TTHE H_E A AR F EREVE YR ZREME

H =- zpilnpi
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K H B SRR R, n 0Bl v Mk 5, Pi D3 o VR B 1550 b 12 B TR
ELBil o
1.5.3 N SPSSIL.5 #EATGETH M, X PIAMEE b AP B )RR B b5 B LA S W v 25 s R R4 S
A ¢ K8 o YRR 2R B PIRP 07 BE LA S b SRR BB 2 AT I R 7 2201 (ANOVA)
TEJ5 2253 BRI , X 3 BB AT 07 22 BT AR Iy , 2 BTy 22 B SR , X B R4 T X B e L 2 A7
ZAFTENIE .
2 %R
2.1 i EREBRA R

o EAEYCR B AL B 53 MR, bR 1S AR, HAPTEEI R AL B 44 AR (R 1) BT 15 R
BRI NIRRT AT DR EELURAR R £, A ZSEEAY G2 93.2% . BILFEILH B
28 DR, AT 1L AR RIS SRR R EH R R Horp SAR Y 5 E 78. 6% o HEM
MIARE A A YR T A L3 & TR AR . PR P SRR (R 2) 2R B % (F =
293.323,P<0.01),

F1 HEMBUREM b EAE S+ T F B AR E A
Table 1 The composition of aboveground vegetation and soil seed bank in enclosed and degraded site

Ak 7 YirhgcH RE L 4R ) SRR B A XTI
Treatment Number of species Grasses Annuals Perennials Monocotyledons Dicotyledons
A 44 9 3 41 14 30
B 28 5 6 22 4 24
A’ 62 10 12 50 14 48
B’ 61 10 13 48 14 47

A HE ML AP Aboveground vegetation of enclosed site ; BB fb A MY A5 % Aboveground vegetation of degraded site; A’ 351 & FEHIFP T
J% Seed bank of enclosed site; BB {bAE RN T4 Seed bank of degraded site; T[] the same below
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2.2 TIERR TR AR AL
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HHAR (Poa poophagorum) Fi R i 4 ( Hypecoum leptocarpum) o FEBAAEIM B T 6211 4R 41, & T 61 1~
PN 20 AP ; ZAEAMEY) 5 2] 78. 6% s RF T H Al U (Artemisia desertorum) FRBR . B E AR L) Z4F
A ) A R TR AR, TR B AN T A LU B E P MR LR 2R AR (R 1) o BIE EIRAAN2Z

KbBE Treat | #EAEHM Enclosed site ! JBALHFEH Degraded site

a - 8000.00 - b
35.00 +
, 30.00 b l = 6000.00 |-
5] @
5 2500 |- z
& S 4000.00 -
= 3
= 7
2000 |- 4 i
g . = l
£ 200000 - |
15.00 | I
0 -
| 1 1 | ] 1 1 1
0~2cm 2~7cm 7~12cm All 0~2cm 2~7cm  7~12cm All
AR 43 J2 R AR 43 J2 R
Different layers and all Different layers and all

BT FERAEER RN R AR R R B (1) IR TR (2) (0 =10) , BIAEZR R FRIEDR

Fig. 1 The species richness (1) and seed density (2) showed from soil seed bank in three different layers and the total of three layers(n =10) ,the

bar indicates standard error for the mean

ERIRBORAR TR (DL 1) o Bk b, BRI T X R 7 2 BE R (6105 +1530) KL m™*, B H LN
(3883 +798) KL m™*, “HRERBE (F=5.298,P<0.05), W EREAF MM 2ERABE (F =
0.607,P >0.05) . MFh ZHMEFEE(R 2) EBMME BRI 2 F B E (F =16.436,P <0.05) . 7EFHI T
YT ELA5HA b BEE IR BE RN , 13 T B AR ORI B 72 B AR (B 1) o b T3 EAEA R 4
JZ LR B (F=9.749,P <0.001) , Y+ 8 EEAFDZE EEFEE (F=68.789,P <0.001) , Y5k
YA BEA RN E LR ER B3 (F=12.222,P <0.001)

F2 HEMRL DT ERTFEMD FEEOYTEEENYTHS HEE
Table 2 Species richness and species diversity in soil seed bank and aboveground vegetation quadrats in enclosed and degraded sites

Kb Treatment A B A’ B’
YyFh 3 E B Species richness 27.2 +4.09 10.8 £3.11 33.6 +2.55 31.9 +£2.81
YiRhZ A Species diversity 2.76 +0.09 1.52+0.13 2.34+0.23 1.94 +0.21

2.3 FhrEE AN AR RAR U
H34E Serensen’ s coefficient $§EUIT ., 7E R 1A 1P F 5 b LR 9E 2 8] B AH DL MR B4, ZE B B AR b A O

45.3% ,TEIBMUHEHL N 40.4% (3R 3) o b b AEGLAE P >E  [8] B AR BA D 50% , T 108 3t ) 7o A DL 1A
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Zlgﬂ:% Ebﬁi%ﬁ?‘}?— E"JSIZﬁJT'P?%JEﬂSI 4994 Table 3 Sgrensen’s coefficient (100% ) between soil seed bank and
B, SRR IR BRI, TR — -
W X FE WA FERE., FHRERWIESR

A 100
FTRIMF ST LR AR AR 7T % 100
RS RSR, TERE TH PR e 0 s we

IR P R B R . o BE O
JIREME + R T P R B RRAR T . R, A
WroE 4 R SRR AR P AR 25 BE (6105 +£1530) b m ™) BE R THEAEHL( (3883 £798)Fim ™), 7
BEMEH, AP TN A R E , B ARIEFE R AR/, b b AR 322 LA Te M A M W (an s 3Rt |
RAF P B sakEREY ) G Puge, T H A ToHE S5 o £ i Fp A7 7= B A X BN, IR A e BE I T
W, I MHEEIR T BT E S RN T, Hh BB (AERTRE, R 5E) LA R
Fo HT, ZE00 O RARERAMEEENEN T, AT KRERFF, X EfF B TR T, 7
PP BB TARIR , R T ZERD 7 R & Z B G4E TARKI LB oAb , UK 2 5 (b7 TR, TR 7
Ao & AR TR, BBA BY R T AT, BRI A W MFh T3 8, T4 Fh = 8 e
P ] A 2 22 5, Ul AR Tt IX. ) 45 K 3R A A o1 BR 1 1) R, - PEAE AR A R S P Hh b 25
H—METER

Kinucan 7l Smeins'**! & 5 REB 18 0 + 5680 T 22 | 4R A4 SUF AR RO LB . BFFTS5 SR B, XTIt
A LI TE R R 3 [B] 22 S R K, TR AR LY 1 4R A A U0 & T F R, Uh BA OO BB 1S I 1 4R A4
YR . ZEE B IR LAY R o3 BRI B3R RO A B s RASRL b i3 R R R B sl
¥ B3R (Poa annua) ; Z=HijF} ( Plantaginaceae ) H7 f{) 211 ; 385 FF P IV E T A 3 ( Taraxacum mongolicum ) |
Y34 (Ajania tenuifolia) . HBLEIX 4 R P FP R 5 80E 5 X HLUE R 720K 76. 3% . IBALAEH
H RSP R TR 4T 3R D E R s URR AR R BRI R R ROR . X 3 ANRHY
Wyl T o5 AR ALRE b R TR 80% P ERTRLBR HEI T 45.1% o X5 Amiaud Fil Touzard ™ B 57 % 3
) RAB DEIL IR E R T FpFEER) 80% ~90% HIZERYIG o

TERPTFRE MR LS5 b, BB TR BB I, b T35 1 BB AR 7 oAb h KA 15 S Bl T A
FHFETEEREA 1 ~2em 12 ABFFE B AEHL O ~ 2em JZ K9P TH0 91 b B BB 44. 1% (GB
1) #158.0% (HHF) . LEMFEARGES WM EEEEFWMBE(F=68.789,P <0.001) , 5 T IERE
HIRG I, YR B IR . PIASRE AR B b B R T e R AR AN [, 1B A b R 3 R LD
A RAKRTE 3 B E G AR KA, BR T X 3 MR ZA0, 760 ~2em JZHHAEM ZRESE PEHE ;2 ~Tem 2
R BRI T ~ 12em R (Elsholtzia densa) EEM RS IR T —E L. T7EHFH
A A B BSRTE 3 B AR LA L HA R EE R B S ERR K, 160 ~2em EH  RH R EEH
TR PR BRI AT, B 2 ~Tem I, B RBE S EHT A REFEH GHH, B 7 ~ 12em 2, 721
A AR R B3R L 48 TR KR H Al
3.2 FhrEMRZAEERL

e EAEE D, B E AR 2 (2.76 £0.09) B & TR (1.52 £0. 13) . FIFEM, WFhZ
REMEE R FRE Pt B E B REHL(2.34 £0.23) B &5 FEBIbREM(1.94 £0.21) . X5 Meissner il Facell ™ 32
B B REREAR 3B R PR R SRR G R — 3, BEIARSBE SXRh A 8y =X AT Ao A o R 1
YR RS BRI EUE S R o O BE OO G Bt AR R AR MR T AL R B T Fp T
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W Fh 2R REA
3.3 RS HL AR AR

PR St 0 - SR 7 2 5 B AE B 2 I8 AR PR AR SR (P2 0 41.8% ) o BT B4R AP Fh 7
TR/, EEH AR BOF T2 7 1 — SRR EL AR, T EL7E 338 P A B 3 AR R BT LATE S54F A W b o 1 3
FREE 3, HiL_E A 5 R 1B ARG > o ASIRUBIR ST XA B AL S b B A0 B8 2 2 4R AR T A, TR A
FHPER SR LA AR — S Bl . AN, FEVS MR M5 B B R B I R I 2 R R AR RE IR Y
Featk. Bk, S8BT A TR S EAESZ HBRARAAE I, 2R BN, A SR R A U
FEF BRI R TR (45.3% > 40.4% ) o PEBACRER T b LR SFh FREZ B AR, BHEM
AR b P 3t AR AR R 50% | T 3 AP FEAE U 35 84.36% , Ui BT BE I THE S8 T Wi AE
b b _E RSB AP AL B BUAR K M 22 52, T 8 A B2 o M Rh 4R B, A R K 784k , 3 fe b B 3t
TPt _E AR A 5 ) B K T X R EE RS, B R B — AN Z rhEy YRR
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