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Table 1 Species composition of soil seed bank in different water conditions
FRY — HE
= »l-kR KoM WFEE 5@9&%215 SREERAR A WRRA MUY W AR
Closing Water  Numbers  Perennial Annual Evergree
Sub-shrub Monocotyledon Dicotyledon Species composition
measure  condition of specie herb herb tree
s ) , : B B , : T E A F A 1 B 7 Setaria vinidis); B A BLA B T
B (Cleistogenes squarrosa) \/N21. 3 ( Dendranthema chanetii)
Closed — AR A B KM (Chenopodium aristatum) ) 1 BF i
os
) w 7 4 3 — - 2 5 H.(Vicia cracca) ; Z4F 4 FA T 5 /N 35 98 B (Elymus
reglon dahuricus) M & ¥ (Carex rigescens)
WL 2 2 0 - - 1 1 DEEERER TR NI
. D 3 2 1 - - 2 1 —AEAE A RR BEERA BT R N
- AP R R SRR T I N R B
Unclosed w 5 3 2 - — 3 2
. B ¥ (Carex lanceolata)
T W 3 2 1 - - 2 1 AR B R AR A AT 8 MLE
— AR R AT (Amaranthus retroflexus) ; B4 4 ¥
D 9 6 ) B ) ) ; A B TR N3 (E b B W FE (Geranium pratense) ) H %
BE3¢ (Potentilla reptans) . 3 2 ¥& ( Herba tarazaci) | #b i
HAR BRI X (Sanguisorba of ficinalis) ;¥ B FR A ¥ (Pinus tabuli formis)
Natural —AFAE RS R OB TR L T JE B (Eragrostis pilosa) ; Z4F A
reserve W 11 7 3 1 - 3 8 BA AT UNLES R R R TSR A R
(Elymus dahuricus) ; Wi R K . /K H§ (Aduba rubella Hance)
— A A R T B AR A A BT R NS R
WL 7 5 2 — — 2 5

EA LN PAE N )

E“DFIR T R W FIR RIFR G RAM 5 “ WL SR K BRI “ —"Fon AR 3. TR .

Note: ‘D’ meant dry water conditions; ‘W’ meant well water conditions; WL’ meant water logging conditions. The same below.
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BT AR B K, Ui K 7 R BR ] LR RS

ED Bw OWL 251
b
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Margalef index
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— T
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Note; The different lowercase letters mean significant difference between different treatments on same plots(P<C0. 05). The same below.
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Fig. 1 Indexes of diversity,richness and pielou of the soil seed bank in different water conditions
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Table 2 Relationship between soil seed bank and
vegetation in different water conditions
HECRE K& bR RWERTEE AR Sorensen $H3K
Closing Water Standing Soil seed Common Sorensen
measure condition  vegetation/ bank/#f species/ Ffi index
D 3 2 0.22 a
HEEX
w 15 7 3 0.27 b
Closed region
WL 2 1 0.12 ¢
D 3 2 0.27 a
REFEX
w 12 5 2 0.24 b
Unclosed region
WL 3 2 0.27 a
D 9 5 0.29 a
BRI X
w 25 11 6 0.33 b
Natural reserve
WL 7 4 0.25 a
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Table 3 Species composition of soil seed bank under different sand burial conditions
HERE V&M YRMEBE BEEREER FAEREAR

WA BTMEY DT HAEY

IR AL

Closing Sand burial Numbers of ~Perennial Annual
Sub-shrub  Monocotyledon Dicotyledon Species composition
measure condition/cm  specie herb herb
HEEX 0.5 — AR SR B s AR R TR NS A R
Closed region 2.0 — AR FA B R B RA L RTINS A B R
REZEX 0.5 5 8 2 B 3 2 —EEAEEAR N RRR EFEEER . RTE DY FERER
(Potentilla grif fithii)
Unclosed region
2.0 — AR R B SRR SR A A T R NS B B
— A A A B B R B AR A B TR NS F o
H AR X 0.5 11 8 2 1 4 7
Natural REZEBEIR T BB A 0 B R KA
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2.0 3 3 - 1 2 DARERA TR AR AR
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[ #>H#2.0 cm Sand burial 2.0 cm
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7 1.0} s S
IS8 =5 10+ &
gs 58 101 [
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S = Ori
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region region reserve region

REZEX ARGIPIX REZEX ARGIPIX

HERIX
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B2 FREBEEHLEMTESHEEEY

Fig. 2 Index of diversity of soil seed bank in different sand burial treatments
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Table 4 Relationship between soil seed bank and vegetation in

different sand burial treatments

HEORA VIR kg REERN TR AR Sorensen HEK
Closing Sand burial Standing Soil seed Common Sorensen
measures condition/cm vegetation/Fff  bank/Ff  species/Fft index
HEX 0.5 5 2 0.22 a

15
Closed region 2.0 5

REBEX 0.5 5
12

Unclosed region 2.0 5

HR BRI IX 0.5 11
25

Natural reserve 2.0 3
3 Zig5itie

HEEX RIS X B ARG X ¥ BT K 544
TYMEERZ, TREFFSKREFFHDFEER D T
WATFIK A 5544, B SRR X N Fh 50 B B R T B4
XA EEE X WP LA S A g 3, S X R 2
XARHBEAFTTA; BRI X AEA TEAR B
HEX REEX Y SHERREN E B B8 R K
G35 B K Ui BA 48K 22 BR il 3R 16 VD i 1 1 8 b
FEZYMBE RN FEENT; 5 —F i, NeKa 50
i, BRI X R SRR, REAE L
K R LG T UM S A& TR
A ULEA B R X R F R T R 32K A
FEMAEL /N, T K 7 25 1R 36 B R, S A RS M (e T £
BRTFREZYF Y LR T M E g R 2R
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FA AR M AR T X RN R IF/K 53 54 F T 5 H
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0.22 a
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R S AR Y B TR VE , HARAEBRMATHETLN
T AR S AR, H D T PR S A
WA RSP RIRITRE N A FE MR ZE R . &
DIt E R R, B ARER I XK T3 25 R R MR8/ ) o
AR BB R T REVE I Fh 51 L B AR TE R

167

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- SRR -

F @ % 2016003):163~169

AE ST EREAE IX R BAE B v, X AR AR A 7K 2 T SR Ak 4T
RESI SR . ULHAAEZSHE M B BOB R BB SIS R
T, KREBTFERY B MLl E A )5 &
B3R b R OR  E T E RG  EE R AR W
PO RIS R TE R HOK S S R BT, A RE
PRBR HH EAS FE A FO) A R T 247K 0 2R PR AR 22 Ik 1 3
TIPSR R R BRI B, X BT 2
BAEIXTERE KB 2 W ARy, R 3RFR T R RN T R BB 4,
T RERR IR U B H AR R IP X AN TEIRTE 20, R BRH T
PEE RIS WP ARG, b L, R 7E
IK 5324 R ELBE TR E Y R A O RITAR T » A it
A A,

SERMEE B RK R E B AR — B KT
B IZT R R R, B8 OREEEX LM T R BA
ARAKEY), VSR B AR XA T AR Fh L 3
Bt X H SR TR R E A B A0SR A B AT PR A TAE
PR , RREAL TIREZ A RI B Be . B AN T A2 #EAE 9%
H AR, AUEER BB A I R BRI AR A6 AF T
N TN FEARAAE W) 7 B30 W b 7 P B L N TR AR T
PEAAEY , R XA RETE AR AR IR B2 1) Al L, 46
JE ML IR 2 R AR 4R R ALK R R AR (R 9 )
EORFE Y FRER T A RE,

&% ik
(1] 33,257 B, 5K, LR REBT ST 455 (T, £ % 2K, 2004, 23
(2):114-120.
[2] B4, BKFHEZ , TR, 4. 2038 B B8 X A [l ZRARIR B 28 B + e
FRERHMEDTSELT]. B ARBTI2EHE,2004,19(3) - 361-368.
[3] HARPER J L,BENTON R A. The germination of seeds on surface of a

water supplying substrate[]J]. Journal of Ecology,1966,54:151-156.

[4] X3k, 248, 2 E R, 4. B ILHOR R AT L JEfh 7 R RHE 4007
[T, ZRdbAolk K223 ,2012,40(7) :112-114.

(5] EXI,HRgE, FARIT, 5. RE K0T 5 + JERh 7 2 1
W)« DA BRI R W LT ). E AR R , 2008, 18(4) - 389-396.

(6] MABEE,E4E/E, £, %, 3 FhERAS LD F il & 0HR BE AK 43 5
RE[T]. FEdLAE 24 , 2005, 25(2) : 211-217.

[7] MAUN M A,LAPIERRE J. Effects of burial by sand on seed germination
and seedling emergence of four dune species[J]. American Journal of Botany,
1986,73:450-455.

(8] ShFE¥. AYIRFVE SRR MW B J5 v Ta 2 BRI BE 5 ¥ CPO T

A ZRE 1994, 2(4) :231-239.

(9] ARHE. Y RER M. b6 . BRI EEAR i iRE , 1986.

[10] EAHZ, #2456, 5. BT iR P F 7 EN Z W SA0]) E
YrHE A5, 2003,27(3) :352-359.

[11] ZEFH B MR, 5K o YL, 25 A0 7K B T Xt 35 BEL K YW i 3 Y8 T 2 A
AT R T AR LT ). B A A 252441 , 2008, 19(8) 1 1651-1657.

[12] =250, 8 A 5%, R, TRMFEMTTRIVRS BERGRIT] £S5
Z4%,2008,27(3) :186-192.

[13] BHFH, B BREFTRE 4 FEDEEYHTFHESHE
XK AR R ], R AE AR 2005, 29(1) : 3241,

[14] AHEDR, 509 , BHRIE. YEAFDF R/ E DR E D MR FF 5 &
54 th R ], YA S 2005,29(5) . 730-739.

[15] EICHR, BRDL, /NS, 45, N [ 1R BE A VD 38 IR BE X 0 A MR 7 BB
K XA AEK AT B E Y, 2011,31(6) :1437-1442.

[16] Zededn, WXANRE, ERF5, 55, 5 xR AL U R B i £ 3 Fh 7 5 4
bR G AR T Bk 247, 2003,12(4) :90-99.

[17] #A3C, [ G B B R ID U i B 3 B st 7 FE AR AE (T, o E P,
2001,21(2) :204-208.

(18] 753, SRR s 2 A W) B Rt A B S2 LD, W G 4 e 3ty
gk, 2002.

Effect of Sand Burial Conditions and Water Conditions on Soil Seed Bank Under
Closing Measures in Mountainous Region of North Hebei

CHEN Ying"?,ZHU Kai' ,LIU Lin® ,XU Xuehua' ,LI Yuling
(1. College of Foresty, Agricultural University of Hebei,Baoding, Hebei 071000;2. Langfang Water Supplies Bureau, Langfang, Hebei 065000
3. Luquan Branch of China Construction Bank,Luquan, Hebei 050200)

Abstract: Blown-sand activity, soil drought and human disturbance are the main factors limiting the vagetation natural
restoration of northern of Hebei sandy wasteland. In this paper,we compared the species composition and diversity of soil
seed banks and studied the similarity between ground vegetation and soil seed banks at closed and unclosed mountainous
region in north of Hebei, the natural reserve was used as control group. We combined field sampling with indoor seed
germination test,and studied the moisture conditions of drought(D),well water(W) and water (WL) and buried depth of
0.5 cm and 2. 0 cm. The results showed that: W had the most species, the highest Shannon-Wiener index and Margalef
index in both closed and unclosed regions. Natural reserve had higher species diversity index and more species than the
other two regions under all water conditions. It indicated that water was the major limiting factor for soil seed bank
germination in degraded sandy wasteland and closing measure had little influence on the germination of nature reserve.
Species number and species composition were the same under both burial depths in both closed and unclosed regions.
0.5 cm sand burial depth had significantly more species than 2. 0 cm sand burial depth in natural reserve,and the majority

plant species in natural reserve were perennial herbaceous plants, most of which were dicotyledons, shrubs were found
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occasionally. Neither shrubs nor woody plants were found in both closed and unclosed regions,indicating that sand burial

condition had more influence on seed species diversity of soil seed banks in both closed and unclosed regions,and had less

influence in natural reserve. The order of Sorensen similarity index in closed region and nature reserve were: W>D>

WL, while unclosed region with W showed the lowest similarity with ground vegetation. Indicating that water condition

had a greater influence on the similarity between seed bank and ground vegetation in closed region and nature reserve,and

less influence in unclosed region. The Sorensen similarity index was low under all burial conditions, indicating that the

species composition of soil seed bank and ground vegetation had a big difference and sand burial condition had a great

influence on the Sorensen similarity index. Closed region had higher species diversity than unclosed region under W,

indicating that the closing measure could improve species diversity when water condition was well; Sorensen similarity

index of closed region, unclosed region and natural reserve were low under all water conditions, indicating that closing

measure had little influence on the relationship between the species numbers of soil seed bank and ground vegetation.

Keywords : soil seed bank;water condition;sand burial condition;closing measures
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