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Abstract

We investigated the total number of soil seed bank,seed germination index and RGF in different seasons (seed maturity period,early growing sea-

(College of Life Sciences, Tianjin Key Laboratory of Animal and Plant Resistance, Tianjin Normal
[ Objective ] The aim was to understand the seasonal dynamics and vertical distribution of soil seed bank in desert steppe. [ Method ]

son and middle growing season) and in different soil depth (0 -3,3 -6 and 6 —9 cm) at desert steppe on Inner Mongolia using the germination
method. [ Result] The total number of seeds and seed germination index decreased from the seed maturity period at September to the early growing
season at May,then to the middle growing season at the following July;the seasonal dynamics of RGF were high at early growing season and low
at seed maturity period,showing a curve with single valley. The total number of seeds decreased with the increasing of the soil depth,while the
RGF at seed maturity period increased from the surface soil to deep soil. RGF at early growing season increased first then decreased. The ratio of
rapidly germinated seeds in different soil depths was different ,our results followed the pattern:0 =3 cm (33.48% ) > 3 -6 cm (11.54% ) > 6 —
9 cm (9.38% ). The soil seed bank is dominated by annual and perennial herbs and no shrub seeds in soil seed bank. [ Conclusion] The results
provide theoretical basis for ecological restoration in desertification grassland in Inner Mongolia plateau.
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Fig.2 Seed number and RGF of soil seed bank in different depths

Herp,

Fre AR i D 1 A AR W] T 4 A e . B
TG RGN, TSR ECE I . R R E ST
TE T HESRT , AX 5 8 A ) ST S A Y B
AT =R o 36, H IR P I O AR E S ISR
(TSR R RN BB A G, SERAL
5 SR PR R TE B RS R S A 2 R A R 2
BRI A A > B > C, Hln, 7B IR B F AR 1
HERh TR R E P AE 0 ~5 em +)2,6 ~ 10 em +2 43
AP TR R A B R AR AT S U I - R T
FEARZHOTGTEO ~5 em + 2, DEOMGTE S ~10 em +)2
W BB AR AE 10 ~ 15 em +2P97

AR R RT 43 kg ST PR R R AR T
PR PR R B R 7 A R (R 2R A 2
o HIERMFF REZEC R VR 7, R A BRI &
7, AT RE R TR S . T SRR S A R e = 1 A S5 R
A AR T, 3 AR S R G R E V™ L R R
FEMRGA W A b - o5 SRR R SR TR B R AR
(33.48% ) > BJZ(11.54% ) > CJZ(9.38% ), X2EH T+
HER 2RI ERN R 2 IS B R AT G B A, i A IR
JEE R/ N e s s E S [17 NA  w A B2 e
TSR T SRR T T R A R L
R PRE A A R T S R A G, K2 T RETETZ,
HARE RIS, 0 UM R, A AE TR 2 1R 7 RE
PR & o MR, T2 S A SRR R X
22, HANR IR BER H A M8/, A e i IR BE S5 A (i -
AR

IR RGF FEAR[R) 1y iR S i e L FHIE R R
MRS BN H <WAES H >7 H o X itB, AR KZE00
ERBFFD A TARF R R A . A KW RGF A
RIZBIR)Z RIS RS LTS, Fhr Beablmg RGF
MERZRNRZE SR XUV R E A BAERAFL R
T HOARASE R -1 A MR, AERASR R 1 Kt i & XX
WX B RS B AR  WiAE BLC W2 RA R
T L AR AT R 81 & R PR, 3X 5 AR A 00 A 2

A
A R I S Rh 1 PR b DL — AR A (AR AR A

FLRGEH BT, X UEH - 3R 7 XS TR SR 5T

BRI/ B AN B T TR A T LA, i

ST LR AR e b A T AR ) A 1) 2 A R

TP ) HE B 22— RO N 5 B R

Ty AR 1 B OO S Bt R, 2 A R S

ML IR A SITHE AT 5 A9 B — A T DR 5 B O RRAIR 1 285

S, NSRBI R (R HORD) 2@ A ) S 3 L

JEREAR . BRI, 3 O LA I BB &3k 100% ,

BRI R o R, Tk R OR 2 B K B TSR

AR AT RE R B G LHE AR T R X g

TR SR HR G LB A A PR B 2R 2 —

S 30k

[1] ZUO X A,WANG S K,ZHAO X Y ,et al. Effect of spatial scale and topog-
raphy on spatial heterogeneity of soil seed banks under grazing disturbance
in a sandy grassland of Horqin Sand Land,Northern China[ J]. Journal of
arid land ,2012,4(2) ;151 - 160.

[2] FENNER M. Seeds: The ecology of regeneration in plant communities| J].
Journal of ecology,1992,81(2):1 —17.

[3] GIORIA M,PYSEK P. The legacy of plant invasions:Changes in the soil
seed bank of invaded plant communities[ J]. Bio Science,2016,66(1):
40 -53.

[4] BAKKER J P,HOFFMANN F,OZINGA W A et al. Shading results in de-
pletion of the soil seed bank[ J]. Nordic journal of botany,2015,32(5):
674 —679.

[5] SCHWAB A,KIEHL K. Analysis of soil seed bank patterns in an oxbow
system of a disconnected floodplain[ J . Ecological engineering,2017,100
46 -55.

[6] Z=tibif, L5745, Tk, % B N TRH - 3 1R 1T 5 80F
R[] B ERUEEAE,2011,41(5) 4 -6.

[7] 1,87, k. R IR FREpF vt e [T]. AESERRAAR,
2010,19(11) ;2758 —2763.

[8] KRINKE L,MORAVCOVA L,PYSEK P, et al. Seed bank of an invasive
alien , Heracleum mantegazzianum ,and its seasonal dynamics[J]. Seed sci-
ence research,2005,15(3) :239 —248.

(9] MRS, BB, NI, . BAVEILm P + b T- 2R T sl I o
FRERSTRLT ] A%, 2011,30(7) 11454 — 1460.

[10] Z=ZE0 B 1A, E50E 5. BURIND D Pl AR T3 22

FHIEL) ] JEmThhllA2E2247,2007,29(2) 166 ~69.
[11] S, s, serRR, & 1 IPEE s s R R BT A
WRTT A2 A 3B HREARRIE ) . AEA5H1R,2012,32(11 ) 13323 - 3333.
(T#5%227)



22 G e

2018 £

1 g 3 A6 144 P EL X A i B A )-8 B A AR G 1) D
BB (A AR R 5 45 SR R W, 2 i IR AR
HESE U, HEAE S0 i, FEAEANAR, 35k SN T fiE
SR AT G BT, A A T BE R T8 3 2l R
Joid g B R A K BB B3 T A
3 RE

LR LTI U AR LR AU B | AR R AE 25 T i
WA 7B R, R TR S REPE DT AT ST 1 HT 5 1A
1B H AR RAE D BEVERE ST A T HER AR A K- , 4 e
LA PRAE D REVEDT T AT AR 4 N7 T R IT - 25—, it
R A ™ Ml JR 2 PR A D REAE D7 TRIIF 5, R 2 08 | i
BESETT T 55— RS Z I REE U 2R AR, 15 ST X
ZRINRENE IR I BEA T 70 B AR VM T EAAR, SR T 0 LA
TEINREVERIFIRABISE ; 65 =, (5 P H AL 4T R i AR T BE, T
JEETHAS T P W B A PR 5 T2 5 365 DU, i (£ 2
REVENT S IEA J TR SN TS, L A PR~ U, 22 7T
NIRRT o
Sk

(1] ZERI5T, 2 e[ M. Bl Vo) | IR i, 2007.

(2] v AL dnEd R 2 T ). AR5, 2014(7) :341.

[3] W TELSEA A R SIERRAFY D). IR PR ,2013.

(4] 25, IRFEIE. Hezd . S PerIfeas [ ]. Iz, 2009(4) 20 - 23.
(5] IRHEIE. AL R R RIS D] AUat: R Rz, 2009,
[6] H, T2 , bk, 2015 A EH TR 4 [ 1], Zctit5E, 2016

(4) 21 -30.
(7] rpiedlmta 1Rt M2z : GH/T 11202015 S]. dbs: b
PRUEHRAE,2016.

[8] WP BRI R, LR RI%: DBA3/T 569—2010[ S ]. 4
L ERRAE AL, 2010.
(9] ) PHEREA X TR HOR I E . /B DBAS/T 581—2009[S]. b
R AR, 2009.
[10] mRETTEROR EE R, E ¢ DB53/103—2006( S ]. L st: 1[E R
AL, 2006.
[11] i NRHANE B 20 o e e B Bt e ieUm) , v E S b (U 3

FH L, RS T ME 24 GB/T 22111—2008 [ S]. dv5t: FhEFR
ek, 2010.

[12] Zalee. AA=pi [ M. Juat: shEZR L H R, 2003.

[13] &G e (R AR [ ) . Aerhfell R4, 2008, 27
(4) ;564 —568.

[14] WEM, BIEE, Va2, 55 E A IS B ER T 041
HI TR 1], =l 24417, 2013, 28(6) :851 —856.

[15] 2205 et XU Sk, 5. RIS 2 2B Rl IR i 2 (38 B o
BrLI]. B2 ,2013,41(1) ;10 - 15.

[16] i, FH2sif A A SRR SR S B 9 AR oT[ ] & T
Hl47,2016,37(22) ;131 - 136.

[17] BE 5 E, I, 5. M E A A AR o [T ). &b
5T 2017,38(4) 1168 — 171.

(18] ZRfEElie, TRARIR 253577, 4. AR E S sEBa o [T ].
R 2015(4) <151 — 154

[19] =7, 20, Mok 75, % Mz ile It s ke
PNREEAR (fall SAERIEERR) ,2017(1) :40 —44.

[20] Z=F, 200, by NS, 4. e Bia o Fs S Bl BRI s 1 A
F7E[)]. Fh2G2GESIpR ,2016(2) 1161 - 164.

[21] #55. V)N B B A RO S B R FE [ D] ez PUJ A
AR, 2010.

[22] Zee AnrF), S, 5. T2 o - DB R TETED 5 Tin ik
S J]. &iEE#,2013, 34(9) 74 -79.

(23] 4Rk, 540, 2N, 55 EZamAoa el e IE R L) ]. &5
Fl2£,2015,36(3) :23 - 28.

[24] BXE 7T, IINRE, 5. i 2 ERR e L OTE e S L) .
JKFAEER 2011 ,35(4) 1531 - 538.

[25] ps e, TN, HEE. TEZERFON A E RS EE DT[], PU)I
Bl AR, 2000,27(2) 1189 —192.

[26] 2. MELARATTE Y T e AN 5E [ D . A2 PU) T IRL K
2 2010.

[27] g, MG, TEIGEEE, 465, TR Co — v AREHR G/ R B33
VEE[ ). E7a4412,2017,39(4) 395 —399.

(28] 2, SR TEIREEE, 5. TR R 2 Co - v SR IRIR 1
INRBTEEAATESE M D RERIBHIERI [T ). R 4412,2017,31(8) 11509
~1514.

(297 Vi, 250000, 20, 5. TE2Am A 25 B E” Coy FRAHR G T
PERLI]. #Z35K 2017 ,40(4) .7 - 14.

[30] h4:F%, B4, 2, 5. FE2aus B & alehofe ke ]. 1Y
JHAARF2#4],2015(3) 279 —284.

[31] 2 IR, B X, 5. HEL AR AR E Rl (E E F
[J]. &5l ,2015,36(1) 1220 —224.

=

(k% o6m)

[12] WA 5, XUSCHE. KA NS 225 = R T2 T . AR,
2004,28(6) ;768 ~772.

[13] 3kB, 5 . kL 4 2505 R TR RS T S hh £
FEMELT ). A2 E14,2004,12(1) <131 - 136.

[14] S50z, Fhuls, 1B Y. 38 2 - AR R PR Fn 32
Fh T EERIAS[ )], A 25R,2009,29(4) <1877 - 1884.

[15] B RRFRES, oAk, 75 1 o S LA B o X R - 3981 PR (O 5
BT ] KRR ,2008,28(5) <60 —65.

[16] BEZ, T8, mbbr, . BT Frd i X ORI s + 5
FIEIR[T]. R FAAEAEER,2003,14(9) 1457 - 1463.

[17] W, FiEae, b, T 2Bl 3R gt it R [ )], Bl
$12,2010,19(2) :227 -234.

(18] [HATF 43, AR, 5. ANET-PhasE R Bk - 3ehh-2E[ ) .
FEEIR SRS, 2007,21(9) 1133 - 137.

(197 5z rh, JEES, PNER. B A SR P SR RS
PCRHT IS RS SR [ T]. NS Rl 4
(k-2 RlhR) ,2002,4(3) ;1 -3.

[20] fefihide, Bdeetil, L =18, k H AN & LB 5 H & BT R
[J]. BiJE 52, 2016,28(1) :31 -36.

[21] Z=oofE  BEERR, FIES, %, NEE e IR B T ERh 1 X1
BT PeRmaRz [ J ). g ,2014,33(1) .1 -9.

[22] 2%, Oa i, £ T E bt e Rl - 3R T EE Bl S 2R i

]

1] Al Rt ,2007,28(2) 136 —38.

[23] BB ok |, ZR 2 R, R Ik I T st/ LT ). AR
Wk, 2010,18(5) 1489 —496.

[24] Zo ], AR . S8 S0 Ty B 4 M T PERRIE I 2D 78
[J]. FERlE,2006,36(S2) ;110 - 118.

[25] GOLOS P J,DIXON K W. Waterproofing topsoil stockpiles minimizes via-
bility decline in the soil seed bank in an arid environment[ J]. Restora-
tion ecology ,2014,22(4) :495 -501.

[26] X, %57, FH%E, & NAFHEFIRT 2 s s T 3 PE R
[T K- PRR5A5T, 2011, 18(5) :96 —98.

[27] ik, DEZE , EBer, B BB s B i n B A + 38 1%

Ggeim [ J]. HrERE ,2011,31(3) ;703 -708.

[28] THOMPSON K,GRIME J P. Seasonal variation in the seed banks of her-
baceous species in ten contrasting habitats[ J]. Journal of ecology,1979,
67(3) :893 ~921.

[29] HODGSON J G,GRIME J P,HUNT R, et al. The electronic ,comparative
plant ecology[ J]. Journal of applied ecology,1995,32(4) :887.

[30] #7, fhEz iiftioe , 5. BEPEER 6 1 P M R R - R s
IR TRERHIEL T]. VEHLRES,2014,34(11) :2324 -2330.

[31] 22k, Wl N (TR, 2. B R B MO A ] -+ R P22 - Sk
FEEHFHEL ] A=1%,2008,28(9) 14602 —4608.

[32] BTV AToRbhs- 3 B e b1 L2 7 RO 520 J HLER G R TR oY
[ D] RS : A Al R, 2005.



