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Abstract
Horqin Sandy Land. [ Method ] Taking four habitats under different succession stages in Horqin Sandy Land (agricultural area, abandoned

(Agricultural College of Inner Mongolia University for Nationalities , Tongliao , Inner Mongolia
[ Objective ] To explore the characteristics of soil seed banks and their relationships with soil chemical factors in 4 habitats in

farming area, natural grass area, and forest grass area) as the research object,the composition and spatial distribution of instantaneous soil
seed banks in different habitats and their relationship with soil chemical factors were studied through a combination of field survey sampling and
indoor seed germination. [ Result] There were 11 kinds of plants in the soil seed banks of 4 habitats, which were divided into 6 families and 11
genera. The composition of the seed bank was relatively simple, mostly annual plants. The density of soil seed banks in different habitats had
significant difference, which was natural grassland area> forest grass area> farmland area> abandoned area, and the density of soil seed banks
in the same habitat showed a decreasing trend in the vertical direction. The Simpson index and Shannon-Wiener index in the soil seed banks of
the four habitats were basically the same, with the highest in the natural grass area and the lowest in the farmland area. The similarity of seed
banks in farmland area and forest grass area was the highest, which was 0. 88, and that in natural grassland area and abandoned area was the
lowest, which was 0. 46. The density of soil seed banks was positively correlated with available potassium and available phosphorus, and nega-
tively correlated with organic matter and alkali hydrolyzable nitrogen. [ Conclusion ] The results of this study provide a theoretical basis for the
restoration and reconstruction of vegetation in Horqin Sandy Land.

Key words

TSR PSR AR AT AE T R R S LR B A AT I
FH R B GHRMEOCR B, R i 210
ARDL 2 M A B A B BE 7 (14 0y S, X B 0 o 22
FEMER O AR . H3ERh T R R A VS 2 5
THEWRAE 0 TR BT, Rt e IR AL R bk 5 5 o
R VR T, PR v AN [ ) 08 o BE, 4R 1
JE 22 N Ml AR B AR A AR 2 5, IR T R B At
TR AR, TR R, RO 2l i
SR AR (1 A Bt B AR A 2EL Rt i 4 - M1
FEBEFER MR R ol TSR R 0 - R e 4
EA—E, FAR AN R RS R L3 Rh 1 AR E AT B T X%
M DR TR LA L B2 B BT , M TAT Ay A B ) K O 45
AR

BRI TS M A7 TAR BT B A 5 vl e B 9 i iy, 2
e [ 75 4 78 ) A 28 553 1XC, A F] 7 Al 28 ) R g i
M, SHE TR A S S AR A A T A L A

E4£mA R B RAFALT A (31460634)

EEEN BEE(1996—), 5, NEFREA AEATE AL H
we AL, B E, BR L REAFH,AFE
FA KT TGO,

WimBEE 2021-05-18

Soil seed bank ;Soil chemical factors; Heterogeneous habitat ; Change characteristics ; Correlation ; Horqin Sandy Land

b R S SO R R A, AR AR S RGMAE 2 T TR
BB RIRIDDHA SRR o AR, M RR I T He
TR RO AR PR B R LR E R YRR
SEJT T WA RVAESE R IR R S S A T
FRTER ZR B DA o I IETE LIREZRID Vb M 4 A [) AR 35k %o
GBI HT R TR RE L I TR E R,
T H 2 DA R A B IR —F Z R C R NRR
VP AR A S TR BRI

1 #RExEE®

L1 BFRRELR W TS FIA XGE L TR R
X F= A BT (120°307 ~ 120°55'E,43°19" ~43°55'N) |, J& T8}
NSRS N B I o LS N S P L = SRS S B
KK A 350~ 380 mm, AEIZE K&t 1 957 mm, R LK, 4
PP Ak 3. 6 m/s AR RRIR 3 192 °C - d, P24 N
184 m, - IERAY N RVIE A RIS 2 i BL[ Setaria viri-
dis(L). Beauv. ] | J& J& %L ( Chloris virgata Sw. ) . %16 8 15
(Medicago sativa L. ) BF 33 (Artemisia lavandulaefolia DC. ) |
PEFE ( Tribulus terrestris L. ) | Vb Y& [ Agriophyllum squarrosum
(L.) Moq. ]5, iZilmakf i = 2E PERHRID VD HuIE M 4 Fh
b T AR B B T A S B AR5 AR B DX AR 3B X bR



66 BHR LA F 2022 £

[F B DX SRR X, AN A R AR O SR B IR 1

F1 HRMERER

Table 1 General situation of the study area

L R WepE FEAEYIFIIE
Sample plot Altitude//m  Slope//° Main plant species
[ SR X Natural grassland area 182 10 FRBE BbT R PR R R R GRS A T IR SRR R R
A HH X Farmland area 186 8 MERE R DGO R RS EE B
RIE) HEH X, Forest grass area 180 15 MR BFZR i O | P BRI B 2SR R
FHHIX Abandoned area 183 9 TR Ihik o B MRES KEREE BT HE

L2 EFSMEAERSE T 2020 4F 7 H 47T HD AR AR A
2020 4 10 H #EAT -3 fh 7 R RAE 7R3 L AR I X 35 H
BARRT T S PRAL AT A SRR H X FBh b DX PR R] B X A FH 3
DX 4 AR A B 4, 76 B A A B M BE L5 3 B st , 7
FEAFER SRR B 1508 3 254K 30 m [B]HE 10 m A9 74
SeFEAE LAERIRE 10 m BB — IR AL, A AR R 27 A
BN a5, AR TR) A B EORE b AR ) )2 0 AR B e — 2. R
FEE & FHAY LA T RAE A R AR T AR 10 emx 10 em fY
JEOIR 344, 53 3 J2(0~2.2~5 .5~ 10 em) B+, R A H B4 4
WIS 2, B RS R Z S, TR P g O SR
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Table 2 Composition and density of soil seed bank in four habitats Hi/m?
) ) - -~ e e a0 . . e 45t . /D AE R
R omR geE BE oy mmn mees OE e KRR e SRERS
A e 5 . iy K . 8 o Amara- Rk Chenop- Cenchrus &1t
: Soil Setaria  Chloris  Eriochloa Tribulus Portulaca Artemisia Eragrostis . Arthraxon .
Habitats e . . . . nthus : odium - pauci- Total
layer//m  wiridis  wvirgata  wvillosa  terrestris oleracea capillaris pilosa hispidus
retroflexus glaucum Sflorus
SR B X 0~2 1333.3+1333.3+ 733.3+ 733.3x 566.7+ 733.3x 566.7+  566.7+ — 100+ 133.3+ 6 799.9+
Natural grass- 235.7  355.9  362.5 170.0 47.1 47.1 81.6 47.1 47.1 81.6 1475.1a
land area 2-5  933.3: 733.3: 566.7+ 133.3x  — — — — — — —  2366.6x
47.1 571.5 47.1 47.1 712.8 a
5~10 566.7+ 700.0+ 433.3% — — — — — — — 1 700. 0+
163.3 81.6 124.7 369.7 a
A L IX 0~2 1866.7+ — 100. 0+ — 133.3+  133.3% — — — — — 2233.3+
Farmland area 47.1 0.0 47.1 47.1 141.3 b
2~5 200.0+ 100. 0+ — — — — — — — — — 300. 0+
81.6 0.0 81.6d
5~10 — — — — — — — — — — — —
VANGIES: S 0~2 433.3+ — 66. 7+ — 166. 7+  933.3% — 166. 7+ — — — 1 766. 7+
Forest 47.1 0.0 47.1 47.1 47.1 188.4 ¢
grass area 2~5 166. 7+ — 66. 7+ — 166. 7+ 200.0+ — 200. 0+ — — — 800. 1+
47.1 0.0 0.0 81.6 0.0 128.7 b
5~10 100. 0+ — — — — — — — — — — 100. 0+
0.0 0.0b
FEHFHLIX 0~2  933.3x — —  100.0+ 433.3z — — 100. 0+ — —  1566.6x
Abandoned 47.1 0.0 47.1 0.0 94.2d
area 2~5 166. 7+ — — — 233.3+  200.0+ — — — — — 600. 0+
94.3 47.1 81.6 223.0 ¢
5~10 — — — — — — — — — —

T « [P [ /NG SRR AN ) A S [ — 2 )7 P T 22 5 .35 (P<0. 05) o —" Fo At TR 4y

Note ; Different lowercase letters in the same column indicate significant differences in seed bank density between the same soil layer in different habitats (P

<0.05). “—" means there is no such plant in the plot
800pAa 80~2am
@2~5cm
as5~10 cm

=)
=

F+F45Z Number of seeds I #&

Ad
B

FAHHLIX

Ca Ac

i

| fo Ex

AARFHE  MHEFRE REHEK
4 b, Habitat

e ARF/NG F R R RF A TR — f 2 2 2 5 ¥ (P<
0.05) ,AFRKREFHRFRFE—EIE FAFE 22025 0%
(P<0.05)

Note ; Different lowercase letters indicated significant difference in the

same soil layer in different habitats ( P<0.05), different capital
letters indicated significant difference in different soil layers in
the same habitat (P<0.05)
B 1 FREEEM T ERNFENEE S HEHE
Fig.1 Vertical distribution characteristics of soil seed banks in
different habitats
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FHULATE 0. 46~0. 88, Hrfrof FH b DX UM ] 55 4 X 4 1 38
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MZHEETR R (K S) , Simpson L4 15 A1 Shannon-
Wiener ZZ R EFRBARFCI N F1 9K B0 iy DX > R 1) 5 341X > 57
M DX >A HTHIX, Pielow 25 BEHRRCR BN S0 X > bR [H] F

HIX > AR D> AR FH M [X , Margalef 425 FEFSECR B A
SR, X >R[] R DX >4 FH b X = Sk X

F3 FEEEMTEMTFESH FEK Y FELUE
Table 3 Species similarity of soil seed banks and aboveground vegeta-

tion in different habitats

LR H L
PEVIRPEC s SEEYAEC AR
A 155, Number of  Number of ~ Number of  F5%%
Habitat species in  aboveground ~ common  Similarity
soil seed vegetation species index
bank species
FIAAREHBIX 10 10 8 0.80
Natural grassland area
A HH1X Farmland area 4 6 0.80
FRIB] B2 3l [X. Forest grass 5 7 5 0.76
area
FEHFHLIX. Abandoned area 4 5 4 0.55
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S350 0.82 F10. 17, B3 5Tk Ny 93. 48% Fi1 99. 85% , A 1,
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AR R AR A S R A A e AR R
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TG, TS5 HILIR Rl 2 A G
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Table 4 Similarity of species composition of seed banks in different

habitats
ISR E X MBI
A Sl Natural ARMIBIX Forest FEptX
. Farmland Abando-
Habitat grassland grass
arca area area ned area
FIRFEHX 1 0.61 0.71 0.46
Natural grassland area
A H#1[X. Farmland area 1 0. 88 0.75
AR HBIX 1 0.66

Forest grass area

FE# X Abandoned area

1

RS AEERTHEMFESEERER
Table 5 Diversity index of soil seed banks in different habitats

b Simpson  Shannon-  Pielow J  Margalef
H aﬁm RS Wiener ZRE 51T FEE
(D)  MRE(H) B EER)
EPNCE: RS 0.85 1.45 0.66 0.86
Natural grassland area
A HIHBIX. Farmland area 0.56 0.58 0.41 0.38
BRIE]BE Hly X Forest grass  0.70 1.21 0.75 0.50
ar
area
FikHbIX. Abandoned area  0.67 1.18 0.85 0.38
(=)
3\
o A
o — S
I~
§ , 7| AR
7
2 / T
v/ sl
= Jf)o‘(f‘{’ Lﬂﬁi)‘(@"ﬂ? \ {{\ﬁ
1-1. 0 RDAL 1.0

7 : 1. Simpson I % BE 35 %% ; 2. Shannon — Wiener £ £ P 45 %1 ; 3.
Pielow 5] BEF8 %0 ;4. Margalef 3= 5 FEFE %L
Note: 1. Simpson dominance index (D) ;2. Shannon-Wiener diversity
index (H') ;3. Pielow uniformity index( /) ;4. Margalef richness
index (R)
B2 TEAFRAFETEMRTFEEYSHIER RDA HF

Fig. 2 RDA ordination of soil chemical factors and soil seed

banks biodiversity

ARlASE R gt 1 FaE Y, 0 T 6 B 11 s Fhr
PR A R 2 A —F A h 3. A E R
B, 54 SRl TR 10° ~ 10° /m® AR IR T
AR AESE M - R TR R A o AR R X
10 866. 5 ki/m’ 4 H Hi X 2 533. 3 ki/m’ ., Ak [d] B i X
2 666. 8 Fi/m’ FEHEHLIX 2 166. 6 Hi/m” , FF A A Sop i xt
o - JERh TR B R RS T SR R TR R
TEMIEEA 2, 7 T HOE 8k 2 ok
HIZIRE T BURIDYD H i A T [ b 7 780 o L 5 s
X, I AR f T NS sl 0 %, 00 R o R SR b iR Ak B
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Note: * means dinoflagellate, the rest means diatom
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Fig.8 Redundancy analysis of environmental factors and domi-
nant species of phytoplankton in the thermal drainage sea
area of Tangshan Jingtang Port Power Plant
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