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Soil seed bank of plant canmunities along restor ing succession gradients in
Horgin Sandy L and

Z/HAO L i-Yal, L | Zhao-H ual, LI Feng-RuiZ, ZHAO Hal in2 (1.School o Resources and Envirormental Science, H ubei
U niversity,W uhan, 430062, China; 2.Cold and A rid Regions Enviroormental and Engineering Research Institute, Chinese A cademy o Sciences,
L anzhou 730000, China). Acta Ecologica Sinica, 2005, 25(12): 3204 3211
Abstract: In the Horgin Sandy Land in Inner M ongolia of China, vegetation restoration usually occurs under proper
managanent regimes in fragile envirormental conditions, e g , enclosing and non-grazing In restoring succession series,
shifting, sami-shifting or sami-fixed and fixed sandy dunes correpond to early, middle and late succession phases How ever,
fev information is available about the effects of community succession on the structure and performance of il seed banks in
the sami-arid desert envirorment Therefore, a field experiment w as cunducted in sandy dunes to exam ine the structure and
performance of the il seed banks in restoring succession series

In early April 2003, six types of communities regectively representing the succession time of 1, 3, 5, 12, 15 and 20
years, were selected as experimental sites On each site, threeparallel 200m line transects (20m apart) w ere established along
the sandy dune (acrossw indw ard slope, dune crest and leavard slope). For each transect, 20 sampling pointsw ere set up at
10m intervals, and a @il sanple of depth of 5an, dimension of 20an x 20an w as collected from each sampling piont A Il il
sanplesw ere trangported to the laboratory in open plastic bags and chopped and sieved (messw idth 2nm) soon The sieved
il sanpleswere placed in plastic gem ination pots (diameter 35an and 12an in depth) and pread evenly to form an

goproximately 2an thick layer in individual pots Potsw ereplaced in an unheated greenhouse for seed gem ination Potsw ere
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w atered daily w ith avery fine nozzle in the afternoon Emergent seedlingsw ere identified to eciesand carefully renoved from
the pots Seed gemnination and seedling identification w ere carried out continuely in the follow ing three months How ever,
om e unidentifiable seedlings remained longer in the pots until they w ere identified T he density of the existing seed bank w as
expressed as the number of viable seeds per square meter. At each site, the frequency of gecies in the il seed bank was
detemined in tem s of the 60 sampling pointsor the 60 quadrats

Som e conclusions can be dravn from this study  The restoring succession of sandy vegetation w as a kind of secondary
and halfw ay seccession series T he total density of il seed bank increased w ith the restoring series of succession, but there
w ere differences in the ratesof increase D ensity of seed bank increased by 393% from the sami-shifting dune to the fixed dune
and by 709% from the shifting dune to the seni-shifting dune, w hichw as the greatest augment in the processof restoration
In the restoring seriesof succession, annual herbaceousplantsw ere dom inant in the seed banks(60 40% 91 83%). A Ithough
perennials increased in the late stage of succession, the ratio was lower yet In the process of rstoration, the gecies
diversity index were 0. 6616, 0.7736, 0.7281, 1.0939, 1.0648 and 0.9682, repectively. W e seggested that the community
w ith the highest diversity index w as not that of the longest succession time in scale Therew as high similarity betw een one
community and the adjacent community, of w hich the smilarity coefficients ranged from 0. 368 to 1. 00Q

Key words Horgin Sandy L and; vegetation restoration; succession;, il seed bank

(il seed bank) =
(23] , , [4]
’ (5 21]
(22 31
1
1.1
120°41'E , 42°54'N

, 366mm, 1935mm, 6.5 ,1 - 127 |7 23.7 ,=2 10
3000 , 150d , ) )
1.2

(A grigphy llum squarrosum) - (A rtenisia halondend ron)
(Salix gordeevii) - (A gropyron cristatum) (Cleistogenes squarrosa) (L eymus chinensis)
- - (U Imus pumila) ,
138 41]

1.2.1 la 3a ' ,
( 20% ), (Setaria viridis) , 2 3 , ,

50g,/m?
1.2.2 ba 12a 20% 60%,

, (Salsola collina)
: 200 300g/m?
1.2.3 15a 20a 60%,



3206

25

(Eragrostis pilosa)

microphylla)
2.1
2003 4 ,

(10m) 20

)

(
2.2
2.2.1
, IV

2.2.2

Shannon“W iener

Pielow
,S
2.2.3
,SC
2.2.4
(
3
3.1
23
< il
393%

(Chloris virgata)
300g/fm?

, 60

60

,Pi i

Sorensen

(oneway ANOVA)

(A ristida adscensionis)

D igitaria cilliaris)

(L eppedeza davurica)

(20m,
360 ,

(18h) ,

IV /2% 100

ShannonW iener Pielow

D=1- ZS (Pi)?
H=- Z (PilnP;)

E=H/InS
(smilarity coefficient, SC)

sC= w/(a+ b)
va b
L) 6

( 1,
( 15a 20a)
(F= 10.1, n= 360, p< 0.001)
709%;

(Eriochloa villosa) 12a

29 31

[42]

(caragana

[5]



3207

12

UMD 210 SsIuasid Ul sanjup

£ (UL UL UMDLE 0% TIEP POULCTSUIIUN INQ 1S5 Ul PIsn agom pjp pauiojsued)-Fop yueoiulisuon QN 80 0 >4 1 20U 1P WL jIuSis a1uipuy s{qUrUTA T UL S10319] WURID][IP M SUEopy

Feitid UON 7 66 ) k0 7 ) G0 7 ST 0 T e i B R Y B A T S 6

) G e B gy o oy B T —

s g, <—_ ._..

mpngngeip mny W

.

prendogs ooy M:In

T

o0 0= 101 IZ8TE T 00561 MEBT + EGETT Q682 + 6BEE qrie & 8iEe ool -+ 1ee #O0Z 1 98¢
— — (B0 OIETE -— —_ — — — SUBISUNGID AN ) mﬂumnﬁu— %
SN 9 BRG] LR 1 FUFT — — i — mppNyefaari puninan ) TG 1 b
N> c+9| PCET*EDPIETF9 DGO LG FGTY YET "RI6Y f.r UIEA G BT WM IF1 — ParAsL g BEapadse | IR ET T
100 0> 8708 YT )T IR0 .c:_ 0F¥0 L€ AT QIS 0oL Fe6rE (ST "EEIBSF/SL W09 GEWEIT FSIT HOSPUIPOTOY. RISIUAIAY, g oo
81 E MT+1 BRG0G0 — = — — DA Disnan Wt
I6 YEI0)TFE o = = YRV F I = AR SITLOXUOTY 35 Wl (1)
= = (S0 0TV o - — s — — Agiranan wen gy il 1ol
- - - (VE-DIUTTET - = — =
0> [} ML WEFE LSS wmELo)ide WOL0M 8 — — Rl T (L G 4T T
0> ¥l 00 FG) ﬁ_:__ "DELFE U0 1 F HWEE W FE - - eitlns uHPIPAN gy 1y
0> "0f FCRT 238 F08 AT6"EILEFEET YrLE "2V F9I (as .H IS8T BEE"Z)dFT — DROLATHL SN0 1)) L)
0> £49] O8I F0T GELY 28T =68 GERE 1IN S1¢ HET9 IR =19 B(RG6 "ETIE 2T H(LZ ETIF F 08 PAINLING DIDHLAO U
0> i PLGL T3 211 PLoE TR0l R0 "L F8E GURE "1IZZFIR sle-D1F2 = SRIA 00100 SUYTUDIDMLY S o e
02> 41 A2 0187 AP B2 = — = = wnnpnyd s WIPOSY 3y iy
0> 92 v 0)E 9 Bk o)s+9 BGY 001 BOGE 0 F — - SRy SN, p
Tog 0= a4 MO EIGEFTIT [MHO 80+ L88 NCEL “GI6T =98 BORIMT T = e ey Bty 5
—_ —_ —_ —_ — —_ —_ ) T.»t.uk_:ﬂ ] »i.:_w.u.a:.— ub..l .?v_
— — (AT 051 F 1§ — — — = = ek g TEN
T 0> e QUIV0EF 1 YT 1EEFLE — o — — PAOLARS DMLY oy 3 iy
0= RN 9 CPIZEETFOVHE]  I(ST *EE)I80LFETIO QOGE 19V F-28 2oL FE B(RECIZF9 LGV B prifuIs it @m
- - A (RO Cv_ .5 F __ ‘0 — s -— — ENAIBL2 0 SAYIOT Wmm (=]
.- .- (80011 &1 = == - = - o oty SNl b
1000 = LG Behl e V7 01T FE = = 3.33._,::».% shaxng FE
106 0= — B0 010 V0 #HE M FE BT I = DO L ]
9> fJULE *0)E F2L QLEomIF91 LR el K =~ - SLBI. PITIIC] Bk
0= b | PRYZYLLF (ZL 118 qQUEY ") 1§ L] et B i — — LIDFLIA SUOMYD) g g
166 0> gzl POl F 189 2R EOTFOLN HOLRILFTFORE qeol _;e_ﬁm IO R)eFLL AN Pt s sipsoditiny 1l
0 6ol QT “4IZ8 S LEE 6 OVVET 28D HER GV FEZE Y88 "RIEV 692 wWeo g+ WOE 1= HPIMIR BIDRE _um.
100 02> LRl 2RT FIESFZ8I _u_ 19 "5)8¥+F9Le L6 IEFIEL b (5] < A et ¥ B(LEOVIFIT : SIHOSUNEPD TRNTRY gy 1 =
100 0= LAGH Q58 1061 752 9Ll Do +81 LRI RIES | Qe TIEFR LR T ET
144} *0>> L] QeshgIE8 =012 QBE "Z¥RC1TBET LSRRI | R0 FE — - unnngp wpodonayy ey
100 0= &Ll UBEENIE +E6 MI9EYOTF BIE Q5L eIV &L W{ES IS F BT o = vpsydssop mssng L e S
1 == §ug G0+ M A HalL nesn “2inl =e3g UL S 1 B A= o | BIED “PEYOL FL winso iy ______-«_-E.L\_.\:..__x.—\ u_m .w.w
e 0> 82 GUan *R18L1 =688 Yi6a IR 2 F0eZ UIZ 08 FERE = — UL IPOSTRY se ) g
100> 9 0e HIZEIEEF98 QUEIDIEIZ=RLT OV *GZIROZFGTIT LI8:8 [ FA s — aatilanovaomut driianf ;) Y
1£ £2 B 3 ! saads Jo asquinu (o
e Sy gl g € 1 Siads
if s Unp Sputs pasty aunp Apuss BURUYS-WOS 47 0 (o) Junp Apuss O 1 ) (g -

I AR LSy T 7

o GF

UBERIO)SAE J0 Ssa00ad JN] W SUB PAAS JO( A S Poas O[S 8 T Ry ) S1SUAp puR adusimuog | Ay

Wk B W dd G M

AR T B A WG L T T e mam Ve

http://www.cnki.net

©

> 1994-2006 China Academic Journal Electronic Publishing House. All rights reserved.

74



3208

25

la 3a

90%  84% 5a ,

(Corispermum macrocarpum)
81% 12a )
(Euphorbia hum if usa)
, 72% 152 20a
, (A rtemisia scoparia)
85% 95%

X RO R SR PR (M T /m?)

Log-lensi*: ui gramineous plants (viablie seeds/m?)

45

% 52 it 7] Restoration time (a)
ol e3@as50l12815 820

%
%
]
s
%
H
#
4
#
%
5
H

3.2
1
1
Fig 1 Density of Gramineae in =il seed banks in the process of
60.40% 91.83%), , .
restoration
' ! ! 1 See table 1 for ecies nane
(2 :
2
Table 2 L ifeform canposition of species of seed banks in the process of restoration
1 Annuals 2 Biennials Perennials Shrubs
Succession time(a) N's Ds N's Ds N's Ds N's Ds
1 6 60. 40 — — — — 1 39.60
11 63. 61 — — 2 2.77 2 33. 62
5 17 85.34 1 26.00 3 2.77 2 11.63
12 17 86. 60 1 0.24 3 3.48 2 9.68
15 20 88. 61 1 0.16 4 4.91 4 6.33
20 21 91. 83 — — 5 3.63 5 4.54
N s Number of peciesDs Dominance of gecies
. (3 ; :
3.3
ShannonW iener 3 )
143l 4 , ShannonW iener (
1a) : ( 12a)
5a 12a '
3.4
, 0.368 1.000 ( 9,
5a 12a ) 5a
12a , 1 20a
0. 3684 la ,6

la— 3a— 5a— 12a— 15a— 20a , la
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Table 3 Family structure of species of seed banks in the process of restoration
Chenopodiaceae Compositae Granineae L eguninosae
Succession
. N g N f
time(a) N g N s Ds N g N s Ds N g N s Ds N g N's Ds
1 6 4 1 1 34.08 1 2 40.90 3 3 11.74 — — —
3 14 8 3 3 34.19 1 2 36.46 5 5 12.74 1 1 0.44
5 22 8 6 6 45.04 2 3 11.47 7 7 27.51 3 3 2.07
12 22 8 6 6 38.34 2 3 9.07 7 7 32.12 3 3 3.44
15 27 10 6 6 22.25 3 5 33.55 7 7 26.28 5 5 8.99
20 29 12 7 7 17.03 2 4 45.98 6 6 20.78 5 5 5.77
N g Number of genera; Nf Number of familiesN s Number of pecies Ds Dominance of gecies
4
Table 4 The secies diver sity, ecological dam inance and evenness of seed banks in_the process of restoration
Restoration stage(a)
M obile sandy dune Sami-shifting sandy dune Fixed sandy dune
1 3 5 12 15 20
. . 0. 3517 0. 3830 0. 4354 0. 4415 0. 4259 0. 3849
Eoological dominance
Shannon'W'iener 0. 6166 0.7736 0.7281 1.0939 1.0648 0. 9682
ShannonW iener index
) 0.7297 0.6578 0.5743 0.8033 0. 7281 0. 6492
Evenness index
5
Table 5 The similarity of seed banks in the process of restoration
Restoration stage(a)
. . M obile sandy dune Sami-shifting sandy dune Fixed sandy dune
Succession time(a)
1 3 5 12 15 20
1 — 0.6364 0. 4667 0. 4667 0. 3889 0. 3684
— 0. 7368 0. 7368 0. 6364 0. 6522
5 — 1. 0000 0. 8846 0.7778
12 — 0. 8846 0.7778
15 — — 0. 8333
20 —
4
(1) <
< , , 393%, ,
709% ,
(2) , 1 ( 60.40% 91.83%), ,
, (M elissitus
ruthenicus) , , (ramet) ,
[33]
3 0.6616 0.7736 0.7281 1.0939 1.0648 0.9682,
( 12a) ,
(4) ,  0.368 1.000 ,
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