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BT DXL T 38 1 i VAR X S AR 2 3 L T TR B G 9 A ) SR 1L e 22 E B AR AR 42 10 & 51c 44d~
10926 18d, Jb4i 36030c45d~ 370193 1d. 52 KL Atk A2 AL AR AT 1ok 119 52 W0, 153 A 3t P2 A0 0, ) SRR, K L9 ™
o AU B TRE Y T B AE, Y KR 505. 3 mm, FEAKE NS, 7- 9 HRFKEHFERFKER
61. 1% . THESAA B 340 L, PRkl 64% ~ 73% , FRil 17%~ 20% , LR GRS, Bt vbik 22, K 13
ST ARDAE TR AR U T TR G T, R A IR PR AR AR o A5 PG L b RS IR R A AT AR
FRICIR TAR VA bR, FLK MR 4 2 5, RS T B 5 ™ . 20 Ai 12 IO R0 B (A scoparia), 2R AT
L A2 E( AL giraldii), 1A B 7 (Lespedeza davurica ), K 7 5. ( Stipa bungeana), [1 . ( Bothriochloa
ischaemun) %5 o T8 Rh1 R AR A 22 2E ECECIRER PO VA) i S PRpsOME LU b AT, L A ARl 12 A4S, FF R AN Bl
k1 o,

1

Table 1 Basic characteristics of the research plots

K Plot No. Bl Aspect  BEVEPL# PP Dominant species of vegetation community  JBHF R Year since abandonment (a) 3% Slope (b)

1 ¥EE A, scoparia 3 22
2 WEH A. scoparia 6 26
BR3¢ A sep
3 B HEEM T L. davurica, 3 EE A scoparia 12 28
Sunny
4 slope LG EHIECT L. davurica 17 35
5 B B L. davurica, K7# S, bungeana 25 30
6 [12£%E B, ischaemun 30 30
7 ¥ EE A scoparia 4 15
8 BAE A, gmelinii, % H A. scoparia 7 20
9 W14 BRATE A, gmelinii, % Ley mus secalinus 12 14
10 Shady BRATES A, gmelinii, A5 EHEF L. davurica 17 12
11 slope EGRHAKT L. davurica, A% T. mongoli2 25 12

cus K5 S, bungeana

12 YA E A gmelinii 30 33

1.2
1.2.1 ORI B3R rEEBORE 20 3 UGEAT: F22(2005 4E 4 H 1- 4 H), I LR A8 FE AR 1 RN
BRh PR, HZE(2005 4E 8 H 1- 5 H), X B A A FkE ARD 12 BKZ2(2005 4 10 H 27- 30 H), T Ffr
B TR R A .

b R EORER R s, RIIEFEAS [RI 1] AN [T A PR SRR B M 0 K b, oh - FRIF 5 DX 3 i
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HTEREAE, A LR Bk PR I BRI, 5 7 8, P DR B i AR S /o e A ANl B0 AT CEE 2 45 10
m KRR, FEZTRIRE 5 m, 7EFEZE BAERE S m A 10 cm @10 em [ EUFERS, 43 2 2 R 4R 3, BV 6 AN
AR LRET RIS 56 5 BT WA A .
1.2.2 FppREssE ik MR 7 (R A R I Rk M T S o K AT R T A K v
i, bR E AN 1 om, ORIFFIGEOMRE R E, FREL 6 AN H LA BRI R, DUORAIE 1 338 vh R Rh - 78 2 b i
(RIS 42780 3 AN A KT P I AR Jont B 5 Bh1 W I I AR d sl v B, Rt Al fegh i SRR g4
I HR 5, 0T HE S IR AR, 17 T I 2 e o s IR L, (RERh 7, s 2 FISAT Fl-1 R N, W /R 2
FIWEARHR, )R k1 3980 713 DLSE R Wik, 2R %L 4 J R AR AT 7 R 85 R W RS -
1.2.3  #dssb B FIH Shanom2wiener FEEUF Mar galef $8E0K 5> M 4AE Fh T PE ) F 2 A PE.  Shanom2wie
ner F8#( SW) i+ H A
SW= 3. 321 9[log N- (1/N) Enilog ni]

A, N PR S EEG e 5 1 AR AL

F & BEHRE0 Margalef $8 2(Ma) 115 A2

Ma=(S- 1)/In N

S, S ARl IE YR B N AR EERT A RS AR A

KH Sorensen AHALREL T ANF] 1-3 Fb— PR Py AR PE, BARTH S 20

CC= 2w/(a+ b)

X1, CC WA BINE R w o 2 MR ATRN &G a A1 b 2350 2 DMREHBE EHAT I WA

givt 73#H] Excel H1 SPSS #i {4k P
2
2.1
2.1 1 REERDFEEMIRR AL 12 DRSS B KR LA i R 1Al i e A K 20 fEIX 3 4]
TIERD T, 9 885 MNANHITS LIS &, SR JE 50 ANFhL 39 ANE 15 AR I AT 28 A4 HR A SR T B AT % H
BhE b Horp — AR 27 Bh, Bh7 R A B RN T RS 83. 3%, L EE M T BlEE, N
70. 2%, B E(A. hedinii) 3] 8. 8%, WIHIF(Torularia humilis) 1. 4%, #2 % (Setaria viridis) 1. 5%, 5 &
(Eragrostispilosa) 1. 4%; Z A FA 19 B, Bl ik 31 L3500 2 S R 10, 6%, B 2R 28 4 i 4
(Heteropappus altaicus) 1. 1%, F 25 4. 4% , A5 . 20K ( Poa sp hondylodes) 2. 3% ~F-EAR L 3 Ff 1k 1 HL
it 1. 3%, BRFFHE 1.9% , 280 1. 1%; FEAR G HARE A (Buddleja alternifolia) I, {H 3 #4hili. &
Lol LA 1 AR I, WY S (H emistep ta lyrata ) B 2K [14%( Gueld enstaed tia stenophylla) - — Al &
(Oxytropis bicolor ) &5,
2,12 HIERFEEAUS IR Gk T ZE AT AR, RIS R A AT ) A B AR IR AR BRR
FHIR ()75 5 AN R i) 22 5 AN K =, T2 BB 1B AT BRI A4k AT At 2522 5 P< 0. 01), R AL A R BT A
Tl AEL B ISP ) 228 KT 380, B3R 12 4E IR B 4. 6 AMIFR(100 em” HHURERTAR 9) , IR B 25 45 26 A7) Fi
% BUEAR, 390 2.7 DM Fr . AHIEEEFSY BOAS [ 0] () A =0 T 22 A B35, HFEEF KE+
Bl 1P (2R G RIE 20 oh 27, 28 F129, Jorr, A7 12 N tHEAE 3 AN 215 IR L 338 e b, 29 R 5 # )
W S VAT L3 BRI, SR 2 8))) IA S TECT PTIE, JBIRAERE 1 R ))) BHEE, W
TR F))) MR, RARE3 Fi)) ) R, AR KPR AR R W = LA b R H AT 2
Tilr, Z& AT FLI R 2 KR I Rh 1 FEIE] IS H IR AT 7 AN, )k HO 25 S S L L RSk (MO VD
Gl AR R R JE R SRR IR R R I R AT 6 B, g3l SGE VEE B PR E A S L A
SAE B2 3R 7 EE B AT 14 M, 23 2 oA RS /DN i Bt oK AR FL IR ORI /N BE O R S R s Vsl IR
T VEAEE L 22 G0N 2 B RPR A T r  HHE Bor  EAKEE RER Erh AT 9 B, 2l 2 R LR
BEEL RIS 2F L AT = 2R )L BRI B ERR (R
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Table 2 Species composition and density of the seed bank in different seasons in year 2005 #i Seed/ m?
772 Spring X 7% Summer KZ Autumn
%l Family F Species
0~5cecm 5~10cm O~5cm 5~10cm O~ 5cm 5~ 10 cm

%l Compositae WEBH A. scoparia 3589 1 849 3353 731 2521 803
S AL hedinii 375 129 296 135 187 95
PP A. gmelinii 21 3 165 24 26 7
A AL giraldii 1 92 22
B A, argyi 1 1
Y& A. capillaris 3
BT /RZEAIEEAE H. altaicus 10 49 4 24 6
111753 Ixerischinensis 3 39 12 10
2575325 Txerissonchif olia 6 3 1
T 2% Sonchus ol er aceus 4
7N} Cirsium setosum 4
Y%L Bidens bipinnata 1 1
47 Scorzonera divaricata 11
JHHSE H. lyrata 1

B} Leguminosae B B L. davurica 50 10 6 68 38
YWATHE Astragalus adsurgens 15 1 10 1 15 3
Pk 048 G. stenophylla 1
Z{4 T O. bicolor 1

K##} Euphorbiaceae Hi83 Euphorbia humifusa 13 4 38
FLH Kik Euphorbia esula 4

%} Chen opodiaceae JK 4 Chenopodium album 17 3 24 6
/IN%E Chen op od ium serotinum 1
HbJik K ochia scoparia 1
# E3£ Salwla collina 1

¥ Bl Valerianaceae W% P atrinia heter ophylla 20 4

JE . E} Labiatae % 2% Dracocephalum moldavica 13 19 1 26 7
FHZ T. mongolicus 1

Wi B} Rosaceae M ZE S P otentil la tanacetifolia 11 4 19 14 6 1
ZFEZE P . chinensis 1 1

71 %} Cruciferae % Draba nemorosa 1
BIRIF T. humilis 114 10

= 1)L %} Geraniaceae LB Geranium wilf or dii 26
= ’}- )L Erodium stephanianum 1

R} Loganiaceae H A WEfa 5 B, alternifolia 6

45 Rl Boraginaceae #9E Lappula myosotis 35 1
b 5| 5 Messer schmidia rosmarinif olia 1 1 1
48 Lith osp er mum ery thr or hizon 1
2%\ Lithosp er mum arvense 13 1
% 4 B AP 5L Bothriosp er mum secund um 3

WP JBRE} Linaceae VEJFK Linum usitatisimum 4

B SEFL Papaveraceae 175 7 Hy pecoumerectum 1

WAFAEE} Primulaceae FUHLHE Andr osace umbellata 10

AAF} Gramineae HJH %5 E. pilosa 70 5 83 54
IR S. viridis 13 86 24 22 46 33
H - B. ischaemun 42 5 269 47 250 39
RS T B Cleistogenes chinensis 80 66 11
K% S, bungeana 17 13 1
g i B3R P . osphondy lod es 13 8 194 83
T3 Calamagrostisepigeios 6 3

! E chinoch loa crusgalli
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3T 0~ 10 em - JZ) - HER - YR AL AT UE 2 BARAR( R 3) , Ui BBt S 1 JEA7 B3 UK Y
ZE5t, fH2 0~ 5 F1 5~ 10 cm AN 21 8] (90 PR BLIE 2R 5808, d AN IR) 0 (b 3 -8 e 0 T AT R
(3o A Bl [R Il LU HAS SR UCERAK P [ ) b AEACLPE 28 5K
2.1.3  LHERTEEYIRE ZREEI AR YRl A VR A R SRR AL, O A2 ARG DR s AT AN R St
bt BERH NS 2 o X 25 - e 128 R 22 FEVE 45 BOM = o B Fi8 Bade AT 200, AR A i 181 1 0 2 By
e AR TR 2 ARV SR EORF W B AR 22 08, A FE AN R AP AR 22 57 o in AN RIRE 3 22 Ak 4R
M 2 PR EBEI 18] 1K) A A AR AN AR o e W ANTR) PR IR 00 AN RDRE 98 (R A o D IR B0 2 i Mo
P2 PSR B0 e AT R B S PR R BH B 2 AR PR

Table 3 Species similarities of soil banks in different seasons

3

%

0~ 5 cm 5~ 10 cm 0~ 10 cm
771 Season - - -
# 7 Spring 7% Summer 77 Spring ¥ 7% Summer %7 Spring H 7% Summer
H 7 Spring 50.2 50.0 27.8
ZE Autumn 73.1 45.3 58.8 45.3 32.1 25.6
O %= spring
25 B2 Summer _ _
A
" o EH %= Autumn - -
m.S 2.0 7
gy _
w Z _ &= _ 125
wE LS M | 1% Z
LS
DV
s 2
Z2 10 Z I A
5~ % %
o O
£5 05
v =
7]
0 L L L L
1 2 3 4 5 6 7 8 9 10 11 12
3t = Plot No.
1 Shanor2 wiener
Fig.1 Shanoi2wiener index of soil seed bank in different seasons
6.0 _D%éSpring EH Z Summer B # 2 Autumn
- -
. — o
3 é 50 F _
= s [T Q” [] Q_ B o
T 5
®ma 40 _ . % .
= §
2 30} Y [ H
2 %D 2.0 e
=z
1.0
0
1 2 3 4 5 6 7 8 9 10 11 12
# 3th 5 Plot No.
2 Mar galef

Fig.2 Margalef index of soil seed bank in different seasons
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2.2
2.2.1 FhPEEEENETAA SRk P22 40 M i, IR B AERR X -7 1228 P 5 ik 1) T 23 (P < 0.01),
2P IR BB R N I BRAG- 36 - B 0 34 ZEIEBE 17 AR 2040 IO b b I e o 17 AE 9 BRI AN TR
PERBFNT R BAR A 22 e, (HE RMAR ZE AN B3, FURAS I R 7] 22 508 3 T 2 350K, 2 52 21275 FIRBHE
BRFF 52 P, i HL BHE Fh T 3208 BT B, AR IS o (B 30 HR B A PHSE, 130 B B 357 v e e
by 2 S Y sl K, Ty B AR A As e [ 3 R 4 Bt T 2005 4 12 MEHLE RS KT 0~ 5, 5~ 10 em
)2 WA R R AR IR . B2 HE K 0~ 5 om 2 R T S A0 LAY 3 900~ 6 467,
967~ 10 500, 1 850~ 9 183 i/ m’*; 5~ 10 cm | 2+ 3fh 122 % B o3 A a4 93 49 117~ 1 967,233~ 4 216, 683
~ 3 217 Fi/m?, 3AEANT LI T LR 2 JR MR T R SRR T AR KT, B R PR A
£ 0~ 5 cm LJEH, 5 80% A4,

16000 O% = spring

14000 [ A% % Summer
El# Z Autumn

£
o
v
]
L 12000
*{ﬁ; 10000 |
wE 8000 |
N
;;; 6000 [
5 4000 |
:‘
T 2000 |
5
a 0

# H#h = Plot No

3 2005 0~ 5 cm

Fig.3 Density of soil seed bank in 0- 5 cm soil layer during different seasons in year 2005
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E e
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ﬁ 5000

g3 4000
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¥ it = Plot No.
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Fig.4 Density of soil seed bank in 5- 10 cm soil layer during different seasons in year 2005

2.2.2 TEEAMER PR AR RFAUX S B R AT R R AR OK, T AT B K R T
R, o BAS KR 0~ 5 em HJ2Fh7 PESs BEE HE L 1000 R m’, LA F) 3 589 K/ m’; REHZ 0~ 5 cm
LR R R 375 B m’; (AR RRIE TR BOR [RE 7 R T 200 B/ m’ s Bk FFES (0 BT R 1 1 R I
Flge 1, 0~ 5 em 4 165 R/ m*; JLABY PRl -7 EBFELE 100 Fi/m® DL R, 2B HEF 0~ 5 om LJZMEE N 92
B/ m?, i JEHE KT 0~ 5 om 12 B Ry 83 ki m®, i B R d i 2 ILAE R 0~ 10 em 122, 4 86
Fi/ m?, o AR TR R T PR Sy 80 K/ m®, iA L HLWKG T 68 Ki/m® o Bl JRZEH AL 1L 3EEE BN T 50
B/ m®, BT 22 S 258 3 K PR R T BB NT 30 B/ m” . % T R T AR R AR S R e T L R
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FERATEATIAIE B 70% LA, oAb BhIT L SEAR A/
3
3.1

TP DX AR BH AEAE Bl ST R v 5 SR S B v, 18 S BUIRL 7 KPR BT R o R
WAE o B E YR R A R S R B R ROR A AR, 2 AR R A8 B RGO A R
Bk Ly SE R ARG TS BT LRSS YR KR AR TR TR P IR 2, B A S AN A . S
—AEAE IRl 27 Fh, BhFRCRTE B SR 1 R 83. 3% , ZAE BRI 19 Bl Bh T HCE AR 4 R 1 R 5
P11, 6% o J5 IR —EEA MR AR 5E P 1 B0 ALIR AN 4505 18], 28 BEAS 2By 5 08 K 0 B R BN B T
(A = g A B PE AR RN - NP FRR T AR IR Y ORI E LI AL AL, IS AT TE SRR
TIERP T RO, AT R A Ko SRR T AR TR 43 KU S

TERF ST 3~ 30 4F FRIE Bt 0 S 2 bRl 7 b A 00k, B BF 12 47, PR BOR 30 5ok, miaR #F 25 4R
HiRh P2 R EURAIG, B AR A PR A K, R B E SATHY Ia Fe 3 a —I R 0% D DR R R A R SRR B
S T RRE T AL R AR P B IR e R I RS K 3 4 K IR B AR RAR 4K, — S R B D] T RUE 1
Wb AR R S BB 12 4F A R TIA BRI, BIEHE 25 4R IAFIRAC, DUR t THE REt ) h— s Hi
P NS BE T 45, Py PErb R 50N, AEA 22 REVE g BORT =5 5 B H8 2005 THI AR 2RI 3 o 18 A IR 1
WP

X 3 AN HIER T R YR ATAUNE BEAT 20 A5, 3 AN Z T I R 1 R R AL AT AR A K ) 2
Vi - R0 72 O 2H BB I TR) S R AR Ak, R AU B A B AT o R R R HN MR G TFAE SRl
TR TS, 1T ELRS B P T i, AT S )R, A S R B S A T, AT e B A ) B AR R L
77, A S I PR TR O e 53— 5 TS R R 1 KN TR 22 S A4 b F4E 38 b 3 e A A
FAXTER TR AT o V% N3G, BRI WIE 22 1 - 3 AL A, A 28 /N o D)2 9 N H 338 23
BER A, TE AN T2 B -3 F7 J2E, 3t A [RLR A ()R A5 L 438 b Bh- (1 W 4 e A= A2
3.2

T 6T A S 1 A R 0 A5 B R R B R VA AR DR B b R 2 S A B 1 067~ 14 717
b/ m?, P FE R 4 644 R/ m®, St S AR b (¢ b 2R R LA, 55 Tlinois BH )RR T E R FE A 2 019
Fi/ m?, Missouri S (R 17 %55 0 6 470 Fi/ m?, 15K Alberta B HT) T RS 4 204~ 12 342 ki/m’, 9%
IR 25 1 PR ot 72 535 2 2 1 400~ 3 600 K/ m’, B 25 Patagonia HBIX Fibls (O 1 %5 4 8 110 b/ m’, 3= HEHRIG
V0l Bl St b 7 58 O 3 314 R/ m U BHRIG H X Rl v i w2 13 855 R m, it
e TR X A MR TR RS 126~ 216 K1/ m? Y o T DL BT T X - 3 b P R At B kb T
[l — % 2, HART &K o 38 7R JEAE ORI RE v B BRI S A 22 e AN 2, (R g K /N3 3

P B3 S DA 5k 24, AN[R) ISR B BE R T SRR 1 (1 i b1 7 i A KRR

PSR DXl e 7 B B R > K> 5, R I RIS AL i R — i A7 BT ARIR AL, 1 —#E 2
SERLRRR AR s v, i EL Rl BRI SRR TR AT AR AL, T2 K RIS A5 RN T AR A A
TR DL AR S0 I EAR (AT % Rl AR AT RE — L8 W Rffs A6 e J2 B8, b1 (A HEIR T 5 B Al 56 2 £
PRI B A, A5 A5 SFAE P (R AN REFE 20 e, W AR DA SR — AR TSk Bt b R T . SiAh
Toft = s AR Y ] B SR A FRAN [, P SR BOAN R, b 7 B NS R B 22

TR v 2 R R AR A R s SRR RPOE R 70. 2% R 8. 8%, HiAth E E R Rl
TR LA X R b SR AR B 7 Ko 2 BOIR AN 3950, 5 A DB R i A R B AE b 1)
EATIRR LEBI 2 SR ARY) & o Tl BERR /N 50 T I RANAT G, RS OGR4 — AR R 7 i
ANT ZAE AR RN, S R R0 2 AR IR A BAT K IK LRl T . Greipsson 1 Davy'™ [
BRI R W, /N PORER I 5 10 20 B K 1 BB K) 50% , 15 A BT 5 INF 18124 KBk BlORE (1 10 £%; Happer
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SRV AR R ANR T R AR TR T AT B S A — A AR, R AR N O B EA T
KZN0. 6~ 0.8 mm @D. 2~ 0.3 mm, B FEFT KN 0.5~ 1. 0 mm @0. 3~ 0.5 mm), F 7% &8 5 FIE 80% . 7
HMIF S IR IR B b, A7AE 20)2 132 i) 7, ARt R J2 L b M R I X A S 5, i
TG FE00 A 22, M KR R4 A 55, 38 Fs ) Py MR 1 7= R R — 28 A AR A H A8 FR K TR
77, 75 BEH Sems 13k B AR A A
3.3

IG5y A Wi B S FE AR T DY, 4545 Thompson H1 Grime'™ 42 HY 17> 25 RGN HA AR &2 5K
Nakagoshi ] T3 FIT 2 7328 R0, R AL X R FIA [R50 7R AT 2 Tk W, BSR4y (AL A b7 ¢
B ATAE W 7 S T B BN [F) 2 R 2 2 e AN 2 L P B NI R, A AN T R
FE#S N B 70% AiAT 38 PP Rl A 23 AT AR AR T BHE AN At T P A0 ABh 1k 2R B0 AE B 2Rl v, DB K A
T F v E B R S0Pk, BEAS E4F S Thompson F1 Grime'™ 1979 4F42H K1 4328 R G Pk 25 70 O - 2 4p4: 7
(R TR i AR HROTR 2%, PRI TR I 145, JE NRE - 38R 118, A AT 2D sl e, 1 R0 AU AT R &=
— AR AR AR UK S HE MR TR AR TN . R R A H AVE & 2% Nakagoshi [ 4= HERf 1 2243 2%
REEIER 3 M BURD Wb Lk 5% BB AT 0 80 20 B IORF A LR 7 2. BB 1 e ) X AR M 1
e 1P R LI Bl A0 S R ) B AR 2H B % AT W E I ZE B AR LI R B 3K LA T
JE2AE T 2 RN AR A TGN (145 SR, WTFEDR - T S SR A, VAR AR, /K bk R AU B T R A TR
A%, SR BEK & 505. 3 mm, FEKAE N AT AN, 7- 9 H BRZK R AR B KSR 1) 61, 1%, AN (1 8 4% P14 1
KB KRBEA B, 1A% X I E 3 451, H R KA BE S 36, iz M esin 571 () 20 3wl T K 20
T R 2 I, BRI TR T R S0 T A BTLA IR N W T A I REA LI RN T I I L Y
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The character and dynamics with season of soil seed banks in abandoned croplands of loess gully region
WANG Ning"’, JIA Yam2feng"’, BAI Wer2juan"’, ZHANG Zhen2guo"’, JIAO J@2ying"’

(1. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources,
Yangling 712100, China; 2. Institute of Soil and Water Conservation, Northwest Sci2techonology
University of Agriculture and Forestry, Yangling 712100, China; 3. Graduate School of the
Chinese Academy of Sciences, Beijing 100039, China)

Abstract: Samples were collected along two 10 m sections and a germination experiment was carried out in the
laboratory to investigate the composition, density, type, and distribution at different times and spaces of the
seed bank. There were 50 species belonging to 39 genera and 15 families in the soil seed bank. The density and
composition of the main species in the bank were not significantly different between seasons. During the succes2
sion, the number of species and the density of the bank initially increased, then declined, and finally increased
again. However, the seed bank density changed more acutely during the year, ranging from 1 067 to 14 717
seed/m’, with the maximum value in summer, the medium in autumn, and the minimum in spring. The soil
seed bank i the study field was persistent with Artemisia scoparia the main species coexisting with other
annual vegetation, perennials and shrubs. Additionally, in the field, the soil seed bank did not change notably

with the season. There is some potential for vegetation restoration using the soil seed bank.
Key words: soil seed bank; species composition; density of seed bank; dynamics of seed bank; type of seed

bank; loss hilly and gully area



