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Abstract ; The soil seed bank is important for vegetation regeneration and natural succession, and it may change as a result
of management, for example in response to varying grazing pressure. However, almost nothing is known about the on the
soil seed banks in the restored steppe, and steppe degraded by grazing in Inner Mongolia. Here, we aimed to: (1)
investigate the composition and soil seed density in three vertical layers in restored steppe after long-term exclusion (10 and
23 years) of grazing, and compare this with steppe degraded by grazing; (2) examine and compare the total and persistent
soil seed bank in restored steppe versus degraded grazing steppe; (3) relate the similarity of seed bank composition with

that of the standing vegetation.
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In August 2004, we investigated the community of three sites in Xilingole: (1) two areas of previously degraded
steppe where grazing had been excluded for either 10 or 23 years, and (2) a degraded steppe where grazing had been
continued. The species present in the vegetation was assessed using five 1m 1m quadrats distributed randomly in each area.
In spring 2005, in the same sites, fifteen soil cores (15 em X 15 ¢cm X3 em) were collected from three depth layers (0 —3
cm, 3 —6 cm and 6 —9 cm) for each three treatments. The composition and density of the soil seed bank was evaluated by
monitoring seedling emergence. The similarity of soil seed bank and the standing vegetation was assessed using the Sorensen
index.

Heavy grazing can cause the lack of soil seed reserves, and long term-grazing exclusion can restore the composition and
density of soil seed banks steppe. In April 2005, the total soil seed banks (0 —9 cm depth) after 10 and 23 years
enclosure had 4756 and 4433 seeds-m ~* respectively but only 856 seeds-m > for the degraded steppe. In June results were
lower but showed the same pattern (i. e. 2255, 2333 and 778 s seeds-m >). The difference in results between April and
June can be considered as the spring germinable seeds. The persistent soil seed banks of the 10, 23 years enclosed steppe,
and degraded steppe were 53% 47% and 91% of the total soil seed bank. Most soil seeds were found in the top 0 —6 c¢m,
and there was a decrease with depth. Annuals constituted a major component of the steppe soil seed bank , and most seeds
were classified as transient members of the transient soil seed bank, such as annual Chenopodium album and perennial

Allium tenuissimum. The Sorensen similarity index of seed bank composition and standing vegetation was 0.49 — 0. 54.

Key Words: degraded steppe; grazing exclusion; soil seed bank; persistent soil seed bank; vertical structure;
Xilingole steppe

TR T RISAE T LI EREYA Lk 2SR TR AT . DA TR RS
R —NEBETN, FATERNFERNREMRG X TR ZHEERP Y S RRRERPEAERE
B B AR B — NS, YR T LIRSS o FA LA T B (permanent or
persistent soil seed bank ) f8FpF7E LW PIRIRPIZE A 1 o, E HIBPFHIE 2 ~ 100 a WHH A FA T ERH T
JEP 5 2 H vt I3 B Bt (JE ) + R F PR (transient soil seed bank ) $§ T 7E + 8 77 B i ) A
12", HYIF TR AR IR — R LB, ZE S F WA T HAE R RR . 78R
RGN EERR FR(E) LR T EMR R IEMN T EM AR — N EEIR, ENINF Z#EH
Y TARDEBISERER " . BRI TR RKELB L2 R B AT B 1356 7 B AT T 15 231
KT, FHF HH— B AR Py SR IR IR TR RO R R SR G B AR B, SRR SR BT 3 R 2 DR e
MR R R P B RR R AR, AR h T B, HERR L E, EEH TR BRKERLER
FRERZ ", PRRNSEEERAESREENNSHIT 1983 4571 1996 4F S5 /5 78 H T 45 BB 1L
JRES TR R R E R B AR, DI R B U BRI E WS MR, BT, B 23 a FRE &R
HIPKE B XIRSARTRR LI + KRS, B AR 10 o Bt B BAYK 5 18 2 F 25 (Leymus chinensis) +
K&t F (Stipa grandis) FE¥% V25 (Artemisia frigida ) FIHE Bat F B ( Cleistogenes squarrosa) FEEEE 5 B9 Ho )R
Ao EREEEMAR TR L, B RS KB B A BUS TR R R A A Ae k7 4
AGBREAERE 3R EF T M 6 AIRBUEAZRA Y4 TR 7 B b T 5 & ( germinable ) 7755 & 2 1 R 15
FFFPF AN Z AR TR B, A BAF A IR F R RE AN 7 1 R A YR A R E B
R HEM TR E R ? BRI R RAIRGE, & BB TR R R B e LA R K B
FBRE EBA FIB B 3807 PR AL, SRR A 3R T B 4 BN B, W TR E R
Feee A P E DL RGBT JR AR SRR BOR EE LA I SEER M L

ABFER H R (L) BB E 5 + REFBRUAERES S KPEMEEREES GH TIEM T F
SHERHE , 35 SRR BUBU B R AR S TR TR HEAT X 1 (2)4 AR 6 BJR 2 IR TR, LSRR
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5 2 % SREELR R RA RS AR RS B R T L 1993

BRI LR BRRE, B 3BT R A IR T AL ; (3) B9 L3R 7 R S A
PR R,

1 A SHES*

1.1 XIS

AR X ALTF A SR R 8 = R R B B B84, IR KR S A%, 4R F K & 350mm, 4
FHRE2.0 TV M RO TS, SRR, B E, SHUE BB N, R RE R
BHFEHR, FEREFEMRA FEFE R R X IBMBER N R, b HESH R R ERBR M EES,

1.2 FEAES

Wi BRI 23 a. BIRSEEH 10 a FIEIRSMEALE N TRGE T4 .

(1) EI2EE 23 a FE1 ( grazing exclusion for 23 years,GE23) Ry ERMEBRANR G EIRAERREEN U
1983 4F [l i B AL B BV IR B A, TR 600 x 400 m”, FEIRTAT N EBILHINE + IR FERE BT
B+ REFEFRWERUEE, BEEFEPDETES AN/ NIFERERMKE FMEE. S 23 a WEREE
BLHAELREZZRBBBNSBETREE + KEFHE, 2AMPREANRENEL 8 AHEAE
SEEONBEVE SR 1K 100% BEVE MR B 40 ~ 50 om, M FABEARESE 210 ~240 #/m’,

(2) EI2EE 10 a FE 31 ( grazing exclusion for 10 years,GE10) i ERMEBRE AR G EIRAERRE E N U
1996 4F FEIHT B AL BETE IR S e , T AR 80 x 400 m” , i FE MR F—FEMIEGFEMH 80 m EIRI AR, 5 L —HEHL R
A IRAEREE AN —30:, B e B RS WML, A R Z A TE T B AN HEHE I 46 B A A 2 13 a,
23110 a WERSEHR HELEAMEEST ZEXE T K FHE B ERR FEERE S 58 AR/,
BB K E S, Hi AR 180 ~210 #f/m’,

(3) B2 SF ™ E B AL ( non-grazing exclusion, NGE) — EIf24M“HBMUBURILE R, B HA —KEEM
B%, SR MR AR R A E—B. BAREE E BRI, e ERAEARE + R TFEREER, BHT
B A RS MR, BB YR/N, FHRE N 12 ~13 cm, #i ERERSE 110 ~130 K/m*,7E
ERZERGENLEIER, BEEREGA,

1.3 AYRE A

2005 4F 8 A XIS rE i g EATREVE A , e B ML FENLIRE 5 AN 1 m x 1 m #E07, HE 7 [RIEE 10
m, AR E R PRSI IS DL R S R TERE T T ARSI, TES PR A — AR DAME SR 2 R AT IR T
PERBURE
1.4 HEFpTEBUE

BURER JE] 23514 2006 4£ 4 H 12 ~15 HA12006 4£6 A 27 ~30 H, F& 4 AHHIEMTEBER N T8
ATER TR, MRIREIE A —4FA B R R T 7 LB A B B BURE R TR R A TN P o 7 T S8 3R Y 4 AR
AR R L IEP AT REEEZHE, ERETHENRD, B 6 AIRERAHAWEHERT —FEH
HEBURSFHNESHE, HIL,6 BHBAERN EE B K 2P 44 + 577 FE P W85 & ( germinable ) F 7
B & B R BB TR AN T BT L 3 Fh T BRI, BN 3R PR B iR AT 1a DA ERIIR A LR R TR
TR T EEBURE SR FRE ML , AR R AR M AT R F R B . HIE AT R BUREER N ARSI 15 em
x15 cm x 11em SXHEUEERS . 25 IR BIBFST BRI ETHE MO TE ARAS K, M4 R 0 T 3 45 2 SR AR 5, R it 338 3 2 B
REB LI T e G 8, ABFFAE B REH O —AN &, DA O BEDLI SR 5 AN BURER ™, 4kasih
R+ 8 em YT RAUAMTHE" , AR RLFES N0 ~3 cm,3 ~6 cm 6 ~9 cm 3 |2, B EHER
HY, B EMICRE TR TR 15 A, IEERAGR, FRITREHE
1.5 FFEHARMEELEE

BEFRARRGERTMEYFHFED, BERETE MBI EMAE R MEIT, BXTF 0% EE LB
FHEERS ., BREBHOMFE B LBETHEMFE, LEAHBRERYE, WS PRERFR
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1994 £ K5 % K 28 %

WREAN2 om BEFREBTENHTHFRAFNGEMBLE . ERHFHEHN, B RER M EFEF
WS &K, PIKHREZEIIHATTIE 3 MAMMED ., 4hHi% et S5 M HLL Gl i 2 R Y 4 i
Fe—2oE RIRg %Al 20 (N 4 i TR SR E A MRS TR EE,
1.6 ZdEabsE
1.6.1 HIEMTESH EAABEAAE LI Sorensen 84K
CC=2C/(S, +8,)

A1, CC & Sorensen 841 ; C RIS 1IBFF BErhAF i B YR H 5 S, A1 S, 70 % L T g A 1
BT R IR .
1.6.2 &Gitatr

N SPSS11. 5 i it 3k A R AL A [F BB A 43 B 1B 7 R E B R E T RS RSS2
Bro
2 GRS
2.1 HEEMTFE
2.1.1 HEEMTERE

EIRL AR AN 23 a 13 Fh FRE BB 1 (4433.3 £739.5) Ki/m”, BIRAZE4K 10 a H(4755.6 +717.1) ki/m’,
IR 41K (855.6 £366.6) hi/m’ , izt One-Way ANOVA 4}47,4 A3 AMEEHLA] O ~9 cm TIRFD TR ETE
0.001 K 25 BE(F=11.759,P <0.001,df =14), 2 M EHEEBOR0IE 2 51R /D, B ME 3+
BT R BT /N T B RO, 4 R AR AR 23 o FNREIASER4 10 a (9 19.3% F118.0% , FEIF=EE4K
AT R R TR T HUBGRALA  X — 45 85 Navie 2Pl Bertiller ) BB 4518 H— 3L,

£ 184 ABEHERARMEYH LIBEFTEEEZRESM, BEEH23 a Hi 0 ~3 om LIEFFER
B R (2866.7 +476.7) %i/m*,3 ~6 cm F(1033.3 £324.6) %i/m’>,6 ~9 cm H(533.3 +65.9) ki/m*, it
ANOVA 4347 ,3 532 1) 23R T R 7R 0. 05 KF LR BE(F=13.437, P<0.05, df =14); BIEE4K
10 a B8 0 ~3 cm FIEFP TR K (4222.2 +745.4)%i/m*,3 ~6 cm X (433.3 +78.7) %i/m*,6 ~9 cm Wy
(100.0 +£38.2) %i/m’,3 43 E R L IERFREZEL 0.001 KFE FERBE(F=27.923, P<0.001, df =
14) ; FE#%4M 0 ~ 3 cm 9 L3R T RE B BE #(611.1 +£304.2) %i/m*,3 ~6 cm % (188.9 +55.1) %i/m*,6 ~9 cm
H(55.6 +16.5) ki/m” 3 SRR T IEM FEFELRAEE(F=2.633, P=0.113, df= 14),

4 Ry, EREAE 23 a RN 10 a ATERESNRARHE YR F B E 2 5 G B FEAEEN
10. 02% ,2.80% #110.39% , X HBIRABHEY P F AR IR X 3B/ F EH R P 2 SR/ LA, X ERTE
T Hodgkinson & A B BFR 5187, X FERAEH 23 a M BERE AL 10 a BEML, —SEAE MY, BB ES
( Chenopodium album) % E3E (Salsola collina) FJLRVFESF I 1IBM 7 B M AL T 13BMF BRI F 2K
5, B SRR EREAERE S, Y, WE AN FEEE RS WHEY YR, 25 & 18R R S8
23.1% .22.9% , BN EE M FHLS TIEM RSN 7.80%

FEIF=EE A 23 a FEREASL 10 a 13FMF R AR, B SMR A 1 3R 7 % B B s, 0
~3 cm 12 1 B8R B B AR B/ S B ZR 4K 10a > BEIRZA54 23a > E#241;3 ~6cm.6 ~9em 1 JE 1
R TR B YN RS ER 4 23 > FBIREEE 4 10a > EIRSSb, e+ IERTFRELZERERE ~3 cem)  BIRE
B 23 a S 64.66% | FEIRLEEH 10 a 2 88.78% , BIREAMN N 71.42%
2.1.2 FEESFFREHRAAE S E

BRE 4 By LRSI RILE SRR 904 #R,21 MR (R 1) . BREESM 10 a LEMTFEZEEEY
MECERT 1 AEEEYSL, REWHERSEMFEDZEEMN | FAEMYPEERMR ., FEE EHEHT
HIMG N, 3R BRI AR YR E BRI N, BEE LB R B RN, B4R 1 SEAAE Y Fp 4L
BREW (R 2) o 1 LMY E FIRIBEEE ( Chenopodium aristatum ) TEI B AL FE AT BEAZ SRR LR 252 1358
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BR1 4 AGSHE AR TFERERAS M CB/m”)
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1996 £ K5 % K 28 %

A B, 78 EREAMB AR 4R A o B A JeR BB R( Saposhnikovia divaricata ) AR H 3,18 2 YHL
FE B AR H E ERA B XURB T8 %, Bl XU T B EE B R R IR . MR 0T BB B Y, B BRERZE
(Potentilla acaulis) FpFIEAHIINA H B, Fe A REERSMNE AP REH B, WA LET,WRE
HEEERMHEEMTHE, RETRVF RSN T, B RE A LR T RRAR RS
RIE™,

®2 4 AHERMERT R FEAFRRME(H)

Table 2 Life forms composition of species of soil seed bank in three soil layers in April (species)

AE GE23 GE10 NGE
Layer(cm)  £4E/: Perennials 1 4E4: Annuals 448 H: Perennials 1 4E4: Annuals £4EH: Perennials 1 424 Annuals
0~3 9 3 7 2 3 3
3~6 3 3 7 3 4 1
6~9 2 4 5 3 1 4

4 56 Aty 2 WHUHARIA A G REY) HRH T EEREEFRE L, 4 Al BREMLH10 a
MBS0 ~3 cm +EREEEMYFTREEREM 1 FARYEES, HEFRADE | SFERYRH T EEE
WRTLAFEMY), FERREM 23 a HHMRANREAHE,0~3 cm 3 ~6 cm M6 ~9em JZH, 1 S Y
BRI ZAF AR 1.84.8.31.3.36 £ 3 ML, 1 SRS A YR T R R EE MM 2B H R
BB A RS MR . 1 SRR T R R KT 24 AR T R, WR Ry | SR MY T
BT R A BESERR BRI T RGBT E S S REM ™, B4, B4 RYA BT
BT B R — T RIRI RS  7E8 & Sk P BERR B R R, R IR Z —,

AR Perennials

—#&— GE23 —O0—GEI0 —X—NGE

---A---GE23 ---0---GEI0 ---X---NGE = =se--eee- —4E A AH ) Annuals
40 : a 4H April 40 [ b 6H June
~ 36 |- 36 |-
Aé 321 A 2L
o~ < | —
£ f“ 28 - 28
f= - L
= % 24 24 |
= B L
%ﬁ 2 | 2
N = 16 - 16 —
‘E—'% B [ A\
8% 12| 12 .
s | )
z 8 8 3 RPN
L B R ‘\ Pid -\-
a 4 4L §\§
oL ol w)K\f'\% ¥
6~9 0~9 0~3 3~6 6~9

FIE P Soil depth (cm)

Bl AFAEEEE T RS E
Fig. 1 Densities of soil seed bank of different Life forms

2.2 FHATEMTE
2.2.1 TEMTEEE

FEIRL R 23 a REHLFRA 1 IERD T PESEE (2333.3 +£314.7) Bi/m”, R84k 10 a 25 (2255.5 +642.3)
Br/m’, ERESM Y (777.8 £ 111. 1) Bi/m’, L ANOVA 4347 3 Mt + R F R 72 0.05 K P L 2R 8
#(F=4.39, P<0.05,df = 14) , T3fp7 PRE B 1R K0 Bl AR 2 -RF i 18] 22 HIAR/DS, BIRE S £
BFp 7 R TN T B SO, 2 AR B AR 23 a FIERER AR 10 a HEHBAY 33.3% F134.5% . K3 K

hitp : //www. ecologica. cn
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BR3 6 AMEHBRHEA LB TREREEEM Ch/m®)
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1998 £ K5 % K 28 %

6 Ay &M A LB FESEYMH FEEEREN N, BEEN23 athih3 BXE T BN FEREZ
FRABE(F=3.885,P=0.050,df =14 ); B4 10 a B3 R ER T EM FEFEZRABE(F =
2.663,P=0.110,df =14) ; EIf4MEL 3 BRI L BN FRESELR ABZE(F=3.848, P=0.051,df =
14 ),

FEIF=EE4 23 a MEREAA 10 a f9 A T M T R B B A, BRSNS A 13500 1 2 255 B B sl
B LI FEEZEPERE (0 ~3 cm) , BIFHEENA 23 a 25 40.47% B84 10 a 0 54. 17% , BEF=5MN
47.17% . 0 ~3 cm\6 ~9 cm T2 TIFMFEFEH HELELH 10 a > FIFEEW 23 a > BEfEHF,3 ~6 cm
BT EM B OB 23 a > EREAAH 10 a> EIRSL,

2.2.2 TIERpFRABAAEER

6 B &rE LS R ILIC R4 483 K, 48 21 #h (3R 3) . AT IR T B BELEA YR
LRF MY, K5 T EEE RN, B AL 23 a BEH 1 HERR T PR 4F A R TR B0 B0 1 4
YR BENAR(FK4), 54 AR LEMTFEAFENZEE TIBEERIEM, 1 SEMYFHEHE
¥

6 AU BN N E S, INEREE M 23 a FEHL 3 ~6 cm 6 ~9 cm 1 SELEAH YR T PRI L 4R M R
(43314 2.96 f13.75 £%) , M EAESMEHL O ~3 cm 6 ~9 cm F10 ~9 cm M EBEAMMYIFFEFE N 1 F4MH
YRhF R 1.59.4.50.2.00 £, SRR, BEREAS 23 a tR3th | SEAE YR T R BB R T 2FE LMY ™ F
PR RS, BEAEAE4 10 a FIERSAN 2B | SE AR F R B IS K T 24 (B 1) .

6 A5 4 R, BREIRZE M 23 a 4b, BIRSZRA 10 a AT ERLSMEHU AR ARHE YFh T PR 55 B 7E 1 35
FRERE AT G B A B BN 2 WHURERIEE & 525 , ERR ILAE R 84K (Poa sphondylodes) X — B B A
BRI R ERGB A B, AU RS 4 23 a B, X —45 R U R AR B o 3R AU
BN GBI ARARHEY B 13807, 7R R S /N B RH R,

£4 6 AHERM R T E £ TBR MR (F species)
Table 4 Life forms composition of species of soil seed bank in three soil layers in June
S GE23 GE10 NGE
Layer(cm)  £4E/: Perennials 1 4E4: Annuals 448 H: Perennials 1 4E4: Annuals £4EH: Perennials 1 424 Annuals
0~3 9 3 7 2 3 3
3~6 3 3 7 3 4 1
6~9 2 4 5 3 1 4

2.3 THEMTESM AR

FEIREZS 4 23 o, FEIRSZS4 10 o FEIRESNBALFE M, 3 EAEYI 4 51 18.20.13 F,4 B T E R/ FEEWF
FpEHIR 14,17 11 Fp, EREEEA 23 a BEsh IR 7 R A EAERE LA FPEFKE R F R FEH
B ONHA MR L= R R R BRI 10 a e R T R R A Mk E KT
B RS PURERELE BE SR REE SN EBRER; BRSNS F B B IE #
EREERTE REE HE OE . EBRER. CHBER, 6 AHIERNFENYFMISHI 13,13.12
T, ERAER AR 23 o B TR T A AR A MR R F KE R TR EE AE A A
LR E BRI B 10 a R 3B R TR DA MER R F BB TE. B .2RH.
BT R B AR L B XL G MR B3R B B R R s B AMEEH  3Rh F R A A A MR KA R T
EXE RES.BEVRE . _HURBX . EEREX. 4 A6 AMSHREHMEETIEMNTFESH
MM RBILES,

M5 AT 4.6 BN A4y, 5 HEHL 0 ~9 em + )2 HIEFFE S 1 BB R L REAT 0. 485 ~
0. 640, %4k FoRUL,6 A AR E 4 AR &H EE(0 ~3 em) HIBRTESHEN M FEEEBR R

hitp : //www. ecologica. cn



5 2 % SREELR R RA RS AR RS B R T L 1999

BAE M, X — 45 R U B R A R R B DR R T R

£5 HEMREFEEEETRTFES N EEFHBEMERE
Table 5 Similarity of seed banks and standing vegetation for three soil layers in April and June
TR

Soil seed banks GE23 GE10 NGE
#‘iﬁ Zfiﬁw Soilidffim) 4 H April 6 H June 4 B April 6 H June 4 B April 6 H June
GE23 0~9 0.500 0.516 0.353 0.452 0.444 0. 467
0~3 0.452 0.533 0.303 0.370 0.385 0.480
3~6 0.296 0.333 0.207 0.357 0.273 0.308
6~9 0.261 0.385 0.240 0.385 0.235 0.348
GE10 0~9 0.457 0.364 0.541 0.485 0. 467 0.563
0~3 0.457 0.375 0.541 0.345 0. 467 0.370
3~6 0.370 0.308 0.276 0. 467 0.364 0.357
6~9 0.091 0.286 0.167 0.357 0.235 0.320
NGE 0~9 0.349 0.385 0.452 0.385 0.500 0.640
0~3 0.357 0.400 0.400 0.273 0.435 0.300
3~6 0.174 0.421 0.24 0.348 0.333 0.381
6~9 0.095 0.381 0.087 0.381 0.125 0.444

3 Zit5itie
3.1 FEIRSHIKE RS R TR B BB

SR PR IR AR A B R I T R RN B M/ T A B AR AT (23 & I 10 &) BEME, X—Z5B I
T BN T LA RS A TR L T, BN 23 & MIEASES R 10 a BEML 4 B EE + K
B SF R R AT R S BN (4433 £740) F1(4756 +717) %0 -m 2,6 A4 519(2333 +315) #1(2256
+642) %5 +m ™ T 4.6 B AHBALREH TR TR 2 (856 +367) MI(778 +£111) K -m™>, A B g A
B 23 a ARSI 10 a BEHIAY 19.3% .18.0% M133.3% .34.5% , X — 45 RN FEE BVE RS S, +
HEFD T BRI AP BB I . BRI ARAR 10 o B T IBRD FEEMIRV R £ R F R B B K, T B RS2 4
23 a FEMIRY /I R EE IR ERAK A 10 a JSHIRM R 1 S8 RD T Fh T P2 055 B 007G W B 4 R 4 B30 o T 4 45 3%
1,35 T R -5 e 6] i BB A s R R RV R T RELLE — 3R AP FHEA L8 36, B, R 3 TR
REBS O X 38R TR B BRI L T A TASE 2 PR T EEIOBT ST . MR 2 F1324,6 BH3E(0 ~3 cm)
IR TR T — AR A M IR RO BB, BB — R IR T K 2 BE R R, M TR L3 B i )
KB 1 ao ABFEPHELE + K FEFRLEFRERTEG AR) TIEMTESE (0 ~9 cm) 5K
FBE BRI TR (5139 +1848) % -m™>(0 ~5 cm) ' RIR} AR U0 ¥ Hi FEIA 25 30 + 3%
TR (3314 £739) % -m U LT R —KFS
3.2 FEAFNEE PR T

WEHEREE 4 AHN IR/ TFETENCEE L —FEREHTFRATERIRERHTESHTHE
R TEBFHTFE(B—BARFTREMEMES, Bk, Bk 1350 F BN 5% 10 54,15 10 A
WEURE, LB T REFHAZH KRR BEEHE R TRONRE) . 6 ARTEMN TERSEESHERS
g b T, i E 2 2 TR UE R R AR R B 5 R B R A0 IR T4, BIRS A4 23 o, BIRSAE4K 10 & FIE
R AP E AL B SAF 85 & 19 + SR TOE 35050 318 2100.2500 % -m 2178 K -m 2, 5 4 B HIEEFTFE
B 47. 4% \52.6% F19. 1% , B 2 AMEUEAEHEHE , 7T LA I BAI0 55 Mo 28 B 11 545 B 3% B RS R 4 1 3
B+ R FEFEES AT REAR G TR TR 50% , it T iR BRSNS E + R T
BB RAS A IR TR S SR T RN —EB5
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R TR () 13 7 B (Transient soil seed bank) f) %€ X (#4778 13 77 B i R B4 1
a) >4 BRI B R + KA F RGN IR T R A &R R TR 50% (B X BEA
FHANMTFRARE L —FEKFERE TR T, AT HEMFED SR T, X TR LR T HE
T, B A TR PR T) , HARY 50% UL FAFReA TIB/R T T TR RS E + R TE
R, BRat LR T R L R G H AR TR 10% , HRIZ 90% L) EARA L EMFE, RRKEE 1R
¥ PE7E Thompson 1 Grime 13EMF S KRG TR TEE HIBMFEDHE D FMKE - ERREHAGE.
HERUE T ELEPFENAABE—ED, ERH 23 a( BIREEBEZESBRIRIEE + KETF)
Rk EIREAE A 10 a ATEE MR AR REA 38R 7 BE 40 S B R 7 B2 52. 6% 47.4% F190.9% ,
X—SRUEILR LR R A TR T R & SR 7 R BB R T ARB LR IR X R 3R 7 X T3
BFRWAREG K —FPE N, [ ot BB B A R AR AR BRI R , YRR IR B RUE I, At L
TG HIEER T R AP TR, AREHREENRTERBX 6 JIRBEARN M F 20 1%
FEFBA—FE, BREANLEHERTFE T 2a.3a REEE, Hilt, TEFAR T EPHFFERISHHAR
R—NMHREANMIBAHRERORFERE ., 550, BARIE MY, BELX HE REY SF AWM T, 50
YR FEA T RE B A L B T ESEE LR TR — R, B2, FREYNR T EmE
B IS s R R R, ANTE B AR 23 a AL, 1 AFEAERAY) - BE( Chenopodium album)4 Ay 13RE R
TR R R 1512 % -m 7 B 6 AIRAN 12 8 -m ™ BRI E T 1500 %0 -m ™, K | AR YEE
HIRD T2 R ZH R T A8 M T B, XN BEEEY AT 2 (Allium tenuissimum ) W W48 R Z R
BRE T RE IEM TR

A4 A LB FEER 6 A 1 EMN TR, IR XM FETREENNMFEEIHTE0~6 cm
12, IHbEE T ER BRI, 4 B0, EREA 23 a B 10 a BRSO ~6 cm - ERPFEES
Bl o5 BFFFEE(O ~9 cm) ) 88.0% \97.9% 1 93.5% ,6 F 134 81.9% .78.3% H1 82. 9% , X — Bl iy T Bl
HESHENMHFEHHT0~6 cm 12,7 6 ~9 cm T EHFNF 0] DB o 8] (977 B 78 1 48 b 40 i
AT TR
3.3 b bHERES R FRA SR R AR DL

MBS TIER T R B AR AR — E R TR T B R — L R T RE Z R R R
HE A, BWWE" MG 2 BARNS L. —RHESENER, RAMEE R EFEE BN,
AT ER AT R 4 AR 6 Ay, BRI 23 a FEREZEH 10 a b EHI %5 + 38R T B Sorensen
FELETE BT 0.49 ~0. 54, X —45 2 5 Meissner & Facelli"™ 7 B 1 F] FB] 35 55 i B BT 5T 285 B2 ( Sorensen
FERIMETE 0. 33 ~ 0. 51) BA—F(, Wik B TR BAFT AN 05 48 M B 5 B o 5 41 R 4 BUIR 9 A
LB %™ A RS TR T R R AR S — B R L, 1 AR A Y B
RIS AR FAE P RHMEAR AR RE T M 17E T fp 7 rp o 03, M B 4EE YT Bk b A, 0
M RS KRR LN | FAEY (RMRERES) R EArAET RER, TR FENEE
FIRAFHEE PRI (Achnatherum sibiricum) B3 E R ( Carex korshinskyi) S BT F HIARAE TIBR T 2 2R

RNIE YRR3R TR S B R AR E AR — N SR i R TR YRR K BE B A (IR
B KD GESESE RS , XHTRSSFER FET N — LY MER R SRPRAEK, SR T AR
1 a DL EAREREAR A T3/ 7, Bk, B R LT RESIRAE T 1 50Fp T R B W Rh A BUR 35 R 0 B T
A IR 5340, B R R 1B T A R I TR R R R TAE R, FRHEAT R F R IR A I 5UR
A, W REXE AR A 57 o
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